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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.
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TUBPUJIHASL KOCTHO-XPAIIEBASI TPAHCILIAHTALIMS — HOBBII CIIOCOB XUPYPTHYECKOI'O
JIEYEHUSA PACCEKAIOIIEI'O OCTEOXOHJPUTA KOJIEHHOI'O CYCTABA

JlazumBuim I /1., Eruazapsin K.A., PatbeB A.Il., llnak M.A., Marianepuaze U.I.

Poccutickuil HayuonanvbHwlll ucciedosamenvckull Meouyunckutl yrusepcumem um. H.HU. Iupozosa,
Kagheopa mpasmamonozuu u opmoneduu, Poccus

Jleuenue 3a00eBaHUN 1 TOBPEXKICHHUH CyCTaBHOTO THAJIMHO-
BOTO Xpsill[a - aKTyaJIbHas Mpo0iieMa COBPEMEHHOW OpTOIEANH,
a XUpypruyeckas KOppPeKIus JOKATbHBIX 1e()EKTOB THATHHOBO-
ro Xpsila Mo ceil IeHb OJjHA U3 CIOKHEHIINX 3aJa4 JUIs paK-
THKYIOILIETO Bpaya.

JlanHoe nccienoBaHKue TTOCBSIICHO COBPEMEHHBIM IO/IX0/1aM
B JICHCHHUH O6L[JI/Ile)IX JIOKAJIbHBIX XPAMIEBBIX U KOCTHO-XPAIIE-
BBIX JI()EKTOB MBIIIEIKOB OCAPEHHOM KOCTH, KOTOPBIC THATHO-
crupytorest B 0,3-30% ciryuaeB TpaBM U 3a00JI€BaHUI KOJIEH-
Horo cycrasa (KC) [1,2]. OtaenbHOM HO30J0THYECKOM (HOpMOit
CUNTACTCS PACCEKAIOIINN OCTCOXOHAPUT (Oone3nb Kenwra),
KOIZIa pedb HJAET O HEKPO3e ydacTKa CyOXOHIpaldbHOW KOCTH
C pacmpocTpaHeHHEM Ha XpslieBylo TKaHb. bone3np Kenura
cocrapiseT 10 2% Bcex 3aboneBannit KC u Hanbonee vacto
BCTpeyaeTcs B Bo3pacTHhIX rpynmax 11-13 u 20-40 nert [4,5].
Otuonorus 3a0osieBaHUs M0 Cei JeHb OCTaeTcs He 70 KOHIA
HCCIIC/IOBAaHHOM: TpaBMa, HIIEMUs, HapyIICHHS Mpolecca Oc-
cmbm(aunn, KOHCTUTYIMOHAJIbHBIE U I'€HETUYCCKUE (ba](TOpbl,
00JIe3HB Meperpy3KH.

B EBporne exeromHo BIMOMHSIOT 6osee 300 ThIC. omepariuii
N0 KOPPEKINH JOKaJbHBIX Ae(EKTOB CycTaBHOro xpsma [3].
MHorue npuMeHseMble METO/Ibl XUPYPrUUECKOro JIeUeHHs ITON
naTonoruy (TyHHeIM3alus1, MUKpO(ppakTypupoBaHue, abpasusi)
y)Ke ycTapesii U, Kak MOKa3bIBAalOT MHOTOYMCIICHHbIE HCCIIEI0-
BaHUsI, Man0d(PEKTHBHBI.

Amnanuz OTAAJICHHBIX UCXOA0B, TPAAUIIMOHHO IMMPUMEHACMBIX
BO MHOTHX KJIMHHMKaX CIIOCOOOB ayTOJOTMYHON KOCTHO-XpsIIie-
BOW TpaHCIUIAHTAlMU («MO3aWYHasH» XOHJPOIIACTHKA) IMOKa-
3aJ1, YTO ITU METOANKH AAJeKH OT uaeana. Tak, mpu oOUIMPHBIX
KOCTHO-XPSIILEBBIX MOPAXKEHUIX Mbliieska (bonee 5-6 cm?), oTH
METO/IUKH 4acTO HE MO3BOJISIIOT MOJHOIIEHHO BOCCTAHOBUTH Jie-
(EKT ¥ KOHIPY3HTHOCTb CYCTaBHOM IOBEPXHOCTH MBIIIENIKA U3-
3a le(UIKTa IIACTUYECKOr0 MaTeprania.

3a mocenHee AeCATHIICTHE MTOTYYHIN IIHPOKOE paclpocTpa-
HCHHEC METOAMKH IJITACTHKH JIC(I)GKTOB Xpsma OMONIOrNYECKUMHU
MarepuaiaMi, CUHTE3UPYEeMbIMH U3 TKaHEeW MPUPOTHOIO Mpo-
HUCXOXICHUA. B HacToAlIEeSC BPEMsA KOJIJIAr€HOBBLIC MaTpPHIIbI
SIBISIIOTCS] HanboJiee BOCTPEOOBAaHHBIMU OHOIIOTMYECKUMU TIPO-
JYKTaMH IS JTedeHust 1e()eKTOB THATMHOBOTO XPSIIIa.

Llesp uccnenoBanys - ONTUMHU3UPOBATH AJITOPUTM XUPYPrU-
YECKOU KOPPEKIMHU JIOKAJIBHBIX XPAMIEBbIX U KOCTHO-XPAIIEBBIX
Je(EKTOB MBIIICIKOB OCAPCHHBIX KOCTEH C HCIOIb30BAaHHEM
COBPEMEHHBIX OMOTEXHOJIOTHH.

Marepuan u metoasbl. 3a nepuoj ¢ 2005 mo 2019 rr. B ['opoa-
ckoii kimanuyecko OonbHule Nel um. H.U. Tluporosa (knuHuye-
ckast 6a3a kaderpbl TPaBMaTOIOT MU, OPTOIIEIMH ¥ BOSHHO-TIOJIe-
Boii xupypruu PHUMY um. H.U. Iluporosa) npoonepupoBaHo
86 0onbHBIX 00NIe3HBI0 KeHUTa MBIIIENKOB OCIPEHHOM KOCTH |
MEKMBIIIEIKOBOH 00po3asl. BeeM THM OOMBHBIM MPHUMEHCHBI
COBpEeMeHHbIe, Hanbosee AOCTYIHbIE Ui IIUPOKOIl KIMHUYE-
CKOM MPaKTUKU, METOAUKH XUPYPTUUECKOH KOPPEKLUH JIOKAIb-
HBIX KOCTHO-XpsieBbIX gedextoB (KX/I): rexnonorus AMIC u
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KOCTHO-xpseBast TpaHcuiantaiyst (KXT) B pasnuuHbIX KOM-
OuHanusx (ayTo, ajsio, KOMOMHUpPOBaHHAS), 9acTo 0003HAvae-
Mas B JIMTepaType Kak «Mo3auydHas IuiacTukay. [logasmsromee
6ombHCTBO — 71 (82,6%) 60MbHOI HAXOAMINCH B Hanboee
aKTUBHOM M TPyAOCNOcoOHOM BozpacTte oT 21 romga go 50 ner,
YTO, HECOMHEHHO, HOCUT COLMAJIbHYIO HAIpPaBJIEHHOCTb. J[aB-
HOCTB 3a00JI€BaHUsI OLIEHHBAJIACH CO CJIOB OONBHBIX BO BpEMs
cOopa aHaMHe3a, a UMEHHO ¢ MOMEHTA MOSBJICHHS MEPBbIX JKa-
7100 /10 OCTaHOBKH JIMarHo3a.

Han6onee vacto (15,3%) Berpeuanucs KXJI pasmepom 4-6
cMm?. KocTHO-XpsileBast TpaHCIIAHTALMS B Pa3IMYHbIX BapHaH-
Tax NMpUMeHeHa y 22 601bHbIX, a TexHonorus AMIC -y 64.

C 2008 r. Ipy XUPYPrUYECKOM JIEUEHHH JIOKAJIBHbBIX TOJIHO-
CJIOWHBIX e()eKTOB Xpslla MbI IIHPOKO HUCIIOIb3YyeM TEXHOJIO-
TI0 MHIYLUPOBAHHOIO MaTpuuei ayroxonaporenesa - AMIC
(Autologus Matrix Induced Chondrogenesis), ocHOBaHHYIO
Ha TyHHEJU3AlMK CyOXOHJPAJbHOWH KOCTH B 30HE IOpPAKECHHS
Xpsillla ¥ perapaTHBHON CIIOCOOHOCTH CTPOMAbHBIX KIIETOK
KOCTHOTO MO3ra, MOCTYMAloLero uepe3 chopMUpOBaHHBIE OT-
BepctHs B kocTH. OOpasyronuiicss B pe3yibrare 3Toro cymep-
CI'yCTOK KPAacHOTO KOCTHOTO MO3ra CTaOMJIM3UpYeTCs KoJlla-
T€HOBOH MaTpHIei, UMIUITAHTHPYEMOH Ha XPsIIEeBOH Ae(eKT,
CTUMYJIHPYS penaparnuio xpsma [5,6].

[TpenmymectBa TexHonorun AMIC oueBUIHBI: MalOMHBA-
3MBHAs OIHOdTAIHAsI MIPOLEAypa, He Tpelyromas KyJIsTUBHPO-
BaHUsI XOH/IPOLIUTOB; BO3MOXXHOCTh BOCCTAHOBIICHHUS KPYITHBIX
nedeKToB Xpsilia; MPOCTas XUPypruueckas TEXHUKA; JOKa3aH-
Hast 9p(HEKTUBHOCTh B OTHOLICHUH KyITUPOBaHHUS 00JIEBOTO CHH-
JpOMa, BOCCTAHOBIIEHUS (DYHKIIMH KOJIEHHOTO CYCTaBa M YJOB-
JIETBOPEHHOCTH OOJIBHBIX MCXO/IaMHU JICUCHHSI.

Hcnonp3yemas HaMH KOJIJIareHOBasi MaTpULia CHHTE3MPOBaHa
u3 cBuHoro koytareHa I u Il Tuma, xoTopslil pe3opOupyercs
ecTecTBeHHbIM ImyTeM. OHa MO3BOJIAET CTAaOWIIN3UPOBATh U 3a-
IIUTUTh CI'YCTOK KOCTHOTO MO3ra B 30HE MOBPEXKICHUS XpsIlla.
JIByxcioiiHas CTPYKTypa MaTpHIbl IPEISTCTBYET MPOHUKHO-
BEHUIO KJIETOK KOCTHOTO MO3ra B IOJIOCTh CycTaBa. Marpura
MMEET BBICOKYIO YCTOWYMBOCTb K pacTspkeHHIo. E€ dukcarmio
B OOJIBIIMHCTBE CITy4aeB OCYILECTBISUIN C MOMOIIBI0 GUOPUHO-
BOT'O KJIesl, HAHECEHHOTO Ha CyOXOHAPaJIbHYIO KOCTh; PEKe - C
MIOMOIIBIO TOIIINBAHHST MAaTPHIBI aTPaBMAaTHYHBIMU Paccachl-
BaroMucs msamiu (6,0) K OKpy»KaroleMy 3710pOBOMY THAJIHU-
HOBOMY XPSIIILY.

Ornepaluo CYNTATN TTOKA3aHHOW MPH IMOJHOCIOWHBIX, 0e3
HopaKkeHUst CyOXoHIpanbHOW KocTH (cTamus 3 kiacchuduka-
u ICRS) xpsmieBbix aeekrax KOHTAKTHBIX MMOBEPXHOCTEH
MBIIIEIKOB OeIPEHHBIX KOCTEH pasmepoM 10 5-7 cm?. Oo0s3a-
TEJILHBIMU YCJIOBUSIMU CUMTAJIM HaJMYMe HEMOBPEXKIACHHOTO,
OKpY’Karoiero e(GekT TMaJlMHOBOTO XpsIlia, JKH3HECTIOCOOHOM
CyOXOHJpaIbHOW KOCTH M HEM3MEHEHHOW MEXaHHWYECKOW OCH
HIKHEH KOHEYHOCTH.

[IpoTHBOMOKA3aHUSMU K ONEPAlMU  SIBISUTUCH HAJM4YHE
MHOKECTBEHHBIX JIOKAJbHBIX MOBPEKACHUI Xpsillia; pacrpo-
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CTpaHEHHBIIl 0CTE0apTPO3 KOJEHHOIO CYCTaBa,; CHCTEMHbIC
ayTOMMMYHHbIE 3a00JIeBaHUs; HECTAOWIILHOCTh CyCTaBa, 00-
YCJIOBJICHHAsSI TOBPEXKCHUSIM CBSI30K M MEHHCKOB; BaJIbI'yCHast
WIH BapycHasi 1eopMarLys rojeHH, TpeOyromas BhIIOIHEHHS
KOPPUTUPYIOIIHUX ONEpalnii; aJuieprus Ha KOJIareH.

Ha cerogusimnuii jeHs ocoboe BHUMAaHUE YIACTSIETCS COCTO-
SIHUIO CYOXOHJpaJIbHOW KOCTH B 00JaCTH KOCTHO-XPSIIEBOIO
nedekTa Mbliiesnka. BeIpakeHHBIH CKIIEPO3 U HEKPO3 CyOXOH-
JIPAJIbHOM KOCTH, a TaK)Ke OTCYTCTBHE «KPOBSIHOW POCBHI» MO-
clle TYHHENU3aUUH CyOXOHAPAJIbHON KOCTH CBUJICTEIBCTBYIOT
0 ee HEXM3HEeCHoCcOoOHOCTH. B Takux ciyyasx nokazaHueM
CUNTAETCs ylaJeHHe HEXHU3HECIIOCOOHOH KOCTH 10 310POBBIX
KpPOBOTOUAIIUX CJOEB C HOCJIEAYIOIIEH KOCTHOM IJIaCTHUKOM
oOpasoBaBmierocsi aehexra. AHaIM3 UCXOMOB HCIOIB30BAHUS
JUISL 9TOTO TPaHYINPOBAHHOW HCKYCCTBEHHOW OMOKOCTH y 5
OOJIBHBIX TT0Ka3all OIIMOOYHOCTh TAKOW TAaKTHKH. Y BCex 5 ma-
nuenToB 1o naHHsiM MPT u MCKT onpenensnock oTcyTcTBUE
NePeCTPONKH OHOKOCTH, @ PCBU3HOHHAS apTPOCKOIIHS BhISBUIA
OTCYTCTBHE IOJHOLIEHHOTO XOHAPOIeHe3a B 30HE MMIUIAHTALIMH
KOJIIAT€HOBOW MaTPHIIbl B CPOKHM JI0 2 JIET Mociie e€ UMIUIaHTa-
ouu. PeSy.]'leaTbI 3TUX onepaunﬁ PpaclEHEHbI KaK HEYIOBJICTBO-
pHTENbHBIE, YTO HO3BOJIMIIO HAM CJIEJIaTh BHIBOJ O OeCrepCIieK-
TUBHOCTH OJIHOMOMEHTHOM IUTACTHKU Ae(eKTa OHO KOCTHIO U
HMILJIaHTalM1 KOJIJTAr€HOBOM MaTpuIbl.

TTozke mmst TacTUkU AedeKTa MBIIIEIKAa MbI CTaIH HCIONb-
30BaTh U3MEJIBYCHHYIO ayTOJIOTHYHYIO KOCTh MalMeHTa, 3a00p
KOTOPO# HPOU3BOIMIN M3 OOKOBBIX (HEKOHTAKTHBIX) OT/EIIOB
MBIILIEJIKOB O€APEHHON KOCTU. AYTOKOCTh MMIUIAHTHPOBAJIACh
B 30HY INOPaXXCHUs MBIIICIKA U YIUIOTHSJIACh TaKUM 06pa30M,
4TOOBI BOCCTAHABIMBAJIACh €r0 KOHIPYIHTHOCTH. Ha ayTokocTh
HaHOCHUJICS (PMOPHHOBBIN KJIel M MMIUIAHTHPOBAJIACh KOJLIare-
HOBasi MaTpHLIA, [IPEIBAPUTEILHO CMOJICIMPOBaHHAs 110 Gopme
U pazmepy nedexra.

OnHako aHalu3 MCXOMOB TAaKOH KOCTHOM miacTuku y 3 ma-
HOUEHTOB BbIABWII ClIydau JIM3MCA aYyTOKOCTH, YTO HOTpeGOBaﬂO
BBIITOJTHEHUS I[TOBTOPHBIX OINEPATUBHBIX BMEIIATCIBCTB. C ana-
JIOTMYHBIMH OCJIO)KHEHUAMM MbI CTOJIKHYJIUCH U IIPU UCIIOJIB30-
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BaHUU aJUIOKOCTH Y 4 NaUEHTOB U IMPUIIN €1IC K OAHOMY 3Ha-
YUMOMY BBIBOAY: KOJJIAI€HOBAs MaTpUlla MOXKET IIOABEPrarbCs
MOJIHOIICHHOMY XOHJPOT€HE3y TOJIBKO MPU KOHTAKTE C YKHU3HE-
CIIOCOOHO#, KpoBOCHAO)XaeMOW M CTaOMIIBHOI ayTOJOTHYHOM
KOCTBIO! DTH OCIIO)KHEHUSI 3aCTaBUIIM IIEPECMOTPETh CIOCOOBI
KOCTHOHM TUIacTUKU fedekra Mbiienaka. CeromHs, B SMUICHTP
KOCTHO-XPSALIECBOI'O Jle(be](Ta MbI UMINUTAHTUPYEM HUJIUMHAPUYC-
CKHE ayTOJIOTIMYHBIE CIIOHI'MO3HBIC CTOJ'IGI/IKI/I—TpaHCHJ'[aHTaTbl B
HEOOXOMUMOM TSI TIOJTHOILICHHOW TUTACTHKH Je(heKTa KOJIHYCCTRE.
W yxe Ha 3T CTONONKN UMILTaHTHPYETCs KOJTareHOBasi MaTPHIIA.
3a00p MWIHHAPUYCCKUX CIIOHTHO3HBIX CTOJIOMKOB-TPAHCILIAHTA-
TOB IIPOU3BOIMIN U3 OOKOBBIX (HEKOHTAKTHBIX) 30H MBILIEIKOB
OePEHHOI KOCTH JIMOO W3 MBIIIEIKOB OOJIbIICOSPIIOBON KOCTH.
MBI Ha3Baim 3Ty MeTOIMKY «I MOpHIHAs KOCTHO-XPSIILEBAs TPAHC-
wianTaus» (IlareHT Ha n300peTeHne Ne2692228).

Omnepanyio CYMTAIM IMOKA3aHHON MpU OOLIMPHBIX MOJIHO-
CJIOWHBIX KOCTHO-XPSILIEBBIX Je(eKTax ¢ MopaxeHHeM (HiIH
nedunmtom) cybxonapaiabHoit koctu (craxus 4 ICRS) morma-
1610 10 10 cm?. Takast METOIMKA ITO3BOJINIIA BBITTOIHATE TOJIHO-
LCHHYIO IUIACTHKY KOCTHO-XPSILEBBIX Ie()EKTOB MBIIICIKOB
OCIPCHHOM KOCTH, HE OMMacasch ACPHIUTA ITACTHYSCKOTO Ma-
Tepuanay 27 OonbHbBIX. JJOHOPCKHE OTBEPCTHSI 3aMOIHSUIN JINO0
HUJIAHAPUYCCKUMU aJUIOTCHHBIMU CIIOHTMO3HBIMH TPaHCIUIaH-
TaraMu (B TMOCJICAHES BPEMS MbI OTKA3aJIMCh OT UCIIOJIb30BaAHUS
aJIJI0 MaTepHaoB) JIMOO CTOJIOMKAMHU M3 CIIPECCOBAHHON OHO-
KOMITO3UTHOH KOCTH.

PesyabTarsl u nx o0cy:kaenue. [IpecrasisieM KIMHNYECKOE
HaOJIIOICHHE C TOCIIEA0BATEIbHBIM KPATKUM OIHUCAaHHEM BCEX
sranoB takoi onepauuu. [laument K., 40 ner, ¢ uyMTeNbHBIM
(6onee 3 yet) aHaMHE30M, OOpaTUIICS B KIMHHUKY C jKalobamu
Ha 00K ¥ OJIOKaay B JICBOM KOJICHHOM CYCTaBe, OrpaHHYCHHS
(U3MYECKUX HArPy30K, PELMANBUPYIOIHE CHHOBUTEL. 13 anam-
HE3a CO CIIOB MAlMeHTa M3BECTHO, YTO €MY J[BAXK/IbI BBIIIOJHS-
JIach CaHAIMOHHAsI apTPOCKOINUSI KOJICHHOTO cycTasa. [Ipu kin-
HUKO-UHCTPYMEHTAJIbHOM O6CJ'I€Z[OBaHPlH B HalleH KIWHHUKE
JIMarHOCTHPOBAH PACCEKAIOLINI 0CTEOXOHAPHT (6ose3Hs Kenn-
ra) MeJJMaJIbHOTO MBIIIENKA JIEBOW OeJPeHHOIT KOCTH.

Puc. 1. A - kocmuo-xpsuegoil dedhexm meduanbHo2o mvlujeaka 6edpennot kocmu (bonesnv Kénuea), b - kocmuo-xpauye6oii Oegpexm
nocie CaHayuul u myHHeIu3ayuy cyoxoHOpanbHou kocmu, B - umnianmuposannas konnazenosas mampuya, I'- MPT kapmuna cnycms
2 200a; /] - apmpocronuueckas kapmura cnycmsi 2,5 2o0a. Onpedensiemcsi nonHoe 3aKpoimue 0edekma Mbliyenka Xpaueoll MKAHbIO
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Puc. 4. A - nonas armasnas yununopuuecxasn gpesa; 6 - yununopuueckue 0epexmol Mbliyeaka nocie yoaieHus
HeXHCU3HeCnocobnoll cyOXOHOPATbHOU KOCMU, 6 - YOaleHHas u3 dnuyenmpa oegekma
MbIUYENKA HeHCUZHECNOCOOHAs CYOXOHOPATbHAS KOCb

B nanoBOM mopsiike MOA 3MUAYpaNbHON aHecTe3neil 00Iib-
HOMY BBINIOJIHEHA apTPOTOMHUs. B MOI0CTH KOJIEHHOTO CycTaBa
00OHApYKEHO KPYIHOE, CBOOOIHO JIeXKAIee XOHAPOMHOE TENO
oBasIbHOIT (hopmbl, pazmepom 2,5x2 cm (Puc. 3a), kotopoe 6bL10
ynaneHo. Ha KoHTakTHO# MOBEPXHOCTH MEMAILHOTO MBIIIEITKA
JIOKAJIM30BAJICS OOLIMPHBIH JeeKT Xpsilla ¢ HEPOBHBIMU Kpa-
siMu. JIHO nedexTa mpeacTaBiIeHo CKIepO3MPOBAHHON CyOXOH-
npanbHOi kocThio. ITocne canaumu kpaeB jpedexra, pasmepsl
nocJeaHero cocrabuiu 2,5x2,3 cm (Puc. 3B).

[onoit anmasnoi mmmHIpHUYeckol (pe3oil, quamerpom 13
MM, M3 3IHIEHTPA MOPAKEHHHOTO MBIIIENKa BBIAEIECHO U y/a-
JICHO 3 CIOHTHMO3HBIX KOCTHBIX CTOJIOMKA JUIMHON 15 MM, KO-
TOpbIE MPEICTaBIEHBI HEXKN3HECTIOCOOHON CKIEPO3UPOBAHHOM
cyOxoHapanbHOl KocThio. [locne ynanenus ckiepo3upoBaHHON
KOCTH B MBbILIEJKe Oeapa 00pa3oBanoch 3 MUIMHAPUYCCKUX JIe-
¢exra quamerpom 13 MM u TiyOnHO# 15 MM, 4TO COOTBETCTBO-
BaJIO NIyOMHE TOpaXeHHUsI CyOXOHPAIbHON KOCTH (IO JaHHBIM

© GMN

MPT u MCKT). Mexay stumu aedeKraMu COXpaHEHbI KOCT-
HbIE CTEHKH TONIMHON 0,5-1 MM, 4TO IMO3BOJIMIO 00ECIEYUTh
CTaOWIBHOCTh, UMIUIAHTUPYEMBIX T103K€ B 3TH Je(EKThI, KOCT-
HBIX ayTo TpaHciuiantaros (Puc. 4).

N3 GOKOBBIX, HEKOHTAKTHBIX OTJEJIOB 00OMX MBIIIEIKOB Oe-
JPEHHON KOCTH TPOM3BEAEH 3a00p ayTONOTHYHBIX ILMIUHAPHU-
YECKHX CIIOHT'MO3HbBIX KOCTHBIX CTOJIOMKOB AMaMeTpoM 14 MM 1
JutnHOM 15 MM B kosmvectse 3 wT. (Puc. 5).

ITocne MozenupoBaHus CTOIOMKU-TPAHCIUIAHTATHI WMIUIAH-
THUPOBAHbI B LIMJIMHAPHYECKHE Ae(EKThI B MEANAIbHOM MBIIIEI-
Ke U (UKCHPOBAHbI METOJOM 3aKJIMHUBAHMS 33 CYET PA3HUIIBI
B nuamerpe 1 mm. Crinneid, tuamerpom 2,4 MM CO CBEpJIOM Ha
KOHIIE, UMIUIAHTHPOBAHHBIE CTOJIOUKH-TPAHCILUIAHTATBI M O]
nexamas CcyOXOHApalbHas KOCTh PACCBEpNICHBI Ha OOLIyIO
ory6uny 30 MM. DTa MaHUMYISILHS [O3BOJISIET 00ECHEYUTDH
TPAHCIOPT KOCTHOTO MO3T'a M JIOKAJIM3aLHUIO €ro CTYCTKa Ha I10-
BEPXHOCTH UMILJIAHTHPOBAHHBIX KOCTHBIX cTONIONKOB (Puc. 6).

9
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Puc. 5. Dman 3abopa yununopuueckoil noiol Gpe3ot CHOHZUOZHBIX KOCMHbIX MPAHCHIAHMAMO8
u3 OOK06020 OMOeNd 1AMEPAILHOLO MbllyenKa O6edpeHtoll Kocmu

Puc. 6. a - noocomoenennvie 0is umnianmayuu uwzum)puuecxue KOCmHble aymompaHcnianmameaol,;
6,6 - amanbsl umniawmayut KOCMHoulX mpaHcnlanmamos 6 Snuyenmp ()e([)ekma Mblujeiika,
e - uuﬂum)puqecxue KOCmHble aymompaHCcnilanmamasl nocjie pacceepiueanus

Puc. 7. a - mooenuposanue (popmer deghexma xpawa arnioMunuesvim wabaoHom, O - KOANA2EHOBAs MAMPUYd; 6 - KOJLIA2eHO8As
Mampuya nocie UMniIaHmayuy

Puc. 8 a - yununopuueckue buoxepamuueckue cmorouxuy, 6 - UMnIAHMAayUs OUOKOMNOZUMHO20 CMOLOUKA 8 «OOHOPCKOe» ONi-
sepcmue AamepaibHO20 MbIULeIKA OeOPeHHO KOCiL; 6 - 00a OOHOPCKUX OMEEPCMUs IAMEPAIbHO20 MbIULEIKA Oedpa 3anoHeHbl
OUOKOMNOZUMHBIMU UMNIAHMAMAMU

10
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C MOMOIIIBIO AJTIOMUHHEBOTO HIA0I0HA POU3BEICHO MOJICIH-
poBanue (Gopmbl U pasMepa Aedekra mbimienka. [lo ammomu-
HHEBOMY Ia0JIOHY CMOZIGIMPOBaHa KojlareHoBast Marpuua. Ha
UMIUIAaHTHPOABHHYIO ayTOKOCTh HaHeceH (MOPUHOBBIN KIleH U
MaTpula yJIOKeHa MOPUCTON CTOPOHOH Ha KOCTHYIO IOBEpX-
HOCTb Jedexra Mblienka. Bpems skcnozunnu GuOpHHOBOIO
KJIesi cocTaBmiIo 3-4 MUHYTHI. [IpouHOCTh (DUKCALIMU MaTPHLIBI
[pOBEpeHa MHOTOKPAaTHBIM CrHOaHUEM-pa3rHOaHUEeM TOJICHHU.
JIOCTUTHYTO MOJHOLICHHOE 3aMELEHUEe KOCTHOW TKaHU B 30HE
MOPAXKECHUS MBIILEJIKA, BOCCTAHOBICHUE KOHTPY3HTHOCTH €r0
CYCTaBHOM MOBEPXHOCTH U IOJIHOE 3aMEILECHHUE XPSILEBOIo Jie-
(exra KomareHoBoit marpureit (Puc. 7).

Bce 3 1OHOPCKUX OTBEPCTHS 000X MBIIIEIKOB OCIpEHHOM
KOCTH 3aIlOJIHEHB! CIIPECCOBAHHBIMH LMJIMHAPUYCCKUMHU OHO-
KOMITO3UTHBIMH CTOJIOMKAMHU JUAMETPOM 15 MM, M3rOTOBJICH-
HBIMHU U3 CHIIMKOKasblMiipocdaTHON OHokepamMuKy, odnanaro-
el OCTEOKOHAYKTUBHBIMHU CBOMCTBaMHU. J[OCTUTHYTO IOJIHOE
3aMCIICHUE JOHOPCKUX IC()EKTOB MBIIIEIKOB OMOKOMITO3HT-
HbIM Matepuasom (Puc. 8).

Cryerst 6 MecALeB IPU KOHTPOJIBHOM OCMOTpE MAllUeHTa OT-
MEYEHO IOJIHOE BOCCTAHOBJICHHE aMILUIUTY/bl ABHKEHUIl B KO-
JICHHOM CyCTaBe, TOHYCa 1 CUJIbI MBIIIIL OIIEPUPOBAHHON KOHEU-
HOCTH U (DYHKIMH KOJICHHOTO cycTaBa B LeioM. lanusie MPT
CBUJIETENILCTBOBAIM O KAaYeCTBEHHOM KOHCOJIMAALMM HMILIAH-
TUPOBAHHBIX KOCTHBIX CTOJIOMKOB M PEreHEeparuu XpsIneBoi
HOBEPXHOCTH B 30HE HMMIUIAHTALMH KOJJIAT€HOBOM MaTpHILIbI
(Puc. 9). Knunuko-dynkunonansusie 1 MPT pesynsrars! omne-
pauuu pacleHEeHbl KaK XOpOILHe.

Puc. 9. MPT xapmuna cnycms 6 mecayes ¢ MomMeHma one-
payuu: a - cacumanbias npoeKkyust, 6 - aKCUAIbHAS NPOEKYUSL.
Cmpenxamu ykazana 30Ha UMAIAHMAYUU KONIA2EHOBOU Md-
mpuybl

Coycts 10 mecsiueB co aHs onepanuyu 00JbHONW BEpPHYICS K
JMHAMUYECKUM (U3MYECKUM Harpy3kam (Oer, IPbDKKH, UIPO-
BbIC BUJBI criopTa). Bo Bpemst urpsl B (GyTOON MOIydMII I10-
BTOPHYIO TpaBMy KOJICHHOIO cycTaBa. /lMarHOCTHpOBaH pas-
PBIB TIepeiHel KpecTooOpasHoil cBs3ku. B miaHoBoM mopsiake,
CIyCTs 3 HeJlelll C MOMEHTAa ITOBTOPHOM TpaBMel U 11 Mecsues
C MOMEHTa THOPUIHON KOCTHO-XPSIIICBOM MIACTUKH, MO STIH-
IypajbHOM aHecTe3neil BBINOIHEHA PeBU3MOHHAS apTPOCKONNS
KOJIGHHOTO cycTasa, miactuka [IKC TpancrianTatom u3 cyxo-
JKHJIMSL YeTHIPEXIVIaBoil MbIIIbl Oexpa. Bo Bpemst omepanuu
U3y4eHa 30Ha UMIUIAHTAlUU KOJUIAar€HOBOM MaTPHILIbI, KOTOpast
OblIa MMpe/ICTaBlIeHa CTAOMIBHOM, KM3HECTIOCOOHOH XPSILEeBOi
tKaubio (Puc. 10). [Tocnenyroniee Mopdooruyeckoe Uccieno-
BaHMe OMONTara MOKa3ajo, YTO B 30HE MMIUIAHTAIMHU KoJulare-
HOBO# Marpuipl copMupoBasiack 3penasi BOJIOKHHCTAs Xpsi-
1ieBasi TKaHb C OCTPOBKaMH XOHApouuToB B Tonime (Puc. 11).
Pesynbrarsl THOPUAHON KOCTHO-XPSILEBOH IITACTHKY paclieHe-
HBI KaK XOpOIIIHUE.

© GMN

PesynbTarel teueHust B Cpoku 10 2 JIET U3y4eHsl y Bcex 27 na-
LUEHTOB, NEPEHECUINX THOPHIHYIO KOCTHO-XPSILIEBYIO TpaHC-
IUTAaHTAUI0. BiakaluM CpOKOM OLIGHKHM paHHHMX HCXOZOB
JIeueHUs curTanu 6 mMecsieB co JHs onepauud. Kak npasuio,
y OOJIBIIMHCTBA MALMEHTOB K 3TOMY CPOKY HPOHCXOANIIO BOC-
craHoBieHue QpyHkuuu onepupoBanuoro KC.

~

Puc. 10. Apmpockonuueckasi kKapmuna 30Hbl UMNJIAHMAYUU
mampuyel cnycmsa 11 mecayes

. oo

Puc. 11 T'ucmonocuueckas Kapmuna xpsweoti mKanu Cnycms
11 mecayes

brmxaifimimM cpokoM OLIEHKH OTAAICHHBIX HCXOJOB JICUEHHS
cuntany 12 mecsues co aHA omnepauun. Kak nmpaBuio, K 3ToMy
CPOKy HACTymana IOJHas WM 4acTUYHAas pEereHepanusi 30HBI
wiactuku KX/1.

KinuHuko-QyHKIMOHAIbHBIE PE3yNbTaThl JICYCHUS pasjere-
HBI Ha 3 Tpymnmsl (XOpOoILIne, yIOBIETBOPUTENbHBIC, IIIIOXHE) U
OLICHUBATINCh MO CIEAYIOMUM KPUTEPUSIM: BOCCTAHOBIECHHE
ammnTyasl aBikenuit B KC; pasHuia B cuiie U TOHyce 4eThbl-
pexmiaBoit Mbimiel Geapa (UIMB) mMexay onepupoBaHHOM H
370pOBO KOHEYHOCTBIO; cTeneHb runotpodun YI'MB; Boccra-
HOBJICHUE TPYJOCIOCOOHOCTH 32 MAKCUMAJIbHO KOPOTKHH CPOK;
ypoBeHb ¢u3udeckoit aktuBHOCTH 10 ICRS; MHTEHCHBHOCTDH
0o 1o BU3yasbHO-aHasoroBoi mkane (BAILL); BoccraHoBie-
HHe (YHKIHHM KOJGHHOro cycraBa mmo mkaite Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC).

JIs1 MHCTpyMEHTaJIbHOM OLEHKM XapakTepa pereHepanuu
XpSIIEBOH TKaHH MCIOIb30BAIM MAarHUTHO-PE30HAHCHYIO TO-
Morpaduio, a Ui OLIEHKH PEMOACIUPOBAHNSA KOCTHOH TKAaHH
- KOMITBIOTEPHYIO TOMOTpaduio ¢ MOCICAYIOIeH OLEHKONH MH-
HEPaJIbHOM IJIOTHOCTH KOCTHBIX TKaHEH.

AHanu3 UCXOJI0B JICUSHHUS TTOKa3all, 4YTo y 22 OOJBHBIX IO CO-
BOKYITHOCTH OTMHCAHHBIX BBIIIE MTPHU3HAKOB OTMEUEHBI XOPOIIIHE
pe3ynbTaThl ieueHus, y 4 O0IbHBIX PeaOMIUTAOHHbIN TepHO.
OCIIOXKHMIICS TyronofsmxHocThio KC, uTo norpe6oBaio HHTEH-
CHBHOTO BOCCTAHOBJIEHHsI aMIUTUTYIbl ABMXKEHHH. Y OIHOTO
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HALKEHTa IOCJICONEPALIMOHHBIA TIEPHOJL OCIOKHUIICS PELUIU-
BUPYIOIMMH CHHOBUTaMH. He00X0[MMO OTMETHTB, 4TO BO BCEX
C.]'ly'-laﬂX BBIAIBJICHA KaQY€CTBCHHAA KOHCOJIMAALUA UMILIAHTUPO-
BAaHHBIX CIIOHT'MO3HbIX ayTOTpaHCHaHTaTOB U pereucpanus xps-
IEBOM MOBEPXHOCTHU 30HbI mtacTuku KX/I.

AHanu3upys TexHoJoruto «'MOpuaAHON KOCTHO-XPSIICBOH
TPAHCIUIAHTALMU» CJIEAYET OTMETUTh, YTO C €€ IOMOUIBIO BO3-
MO>XHO BOCCTAHOBJICHHUC OGUJI/IprIX IO 1Jioum@aau MmopaKC€Hus
(<10 cM?) KOCTHO-XPSIIECBBIX J1S(HEKTOB MBIIICIKOB H MEKMbI-
IICJIKOBO# 00pO3/bl OCAPCHHONW KOCTH, BIIIEIKOB 0oJbIIcOep-
IOBOM KOCTH, HA/IKOJICHHHUKA, TAPAHHON KOCTU. ITO UMEHHO TE
JIOKaJIU3aLHH, IIPU IIOPAXKEHUAX KOTOPBIX MBI C YCIIEXOM IIpUMeE-
HWIM JaHHYI0 METOIUKY. VIcronb30BaHue Ui 3aMELeHUs «I0-
HOPCKHX» OTBEPCTHH (MecTa 3a00pa KOCTHBIX TPAHCILUIAHTATOB)
OMOKOMITO3UTHOIO MaTepuaja Ha OCHOBE Kaibluil (ocharHOi
OnokepamMuKy, oOyafaromeil  OCTEOKOHIYKTHBHBIMH — CBOW-
CTBaMH, IO3BOJIMJI CYIIECTBEHHO YIIPOCTUTH TeXHI/IKy U BpEMs
BBINIOJIHCHHSI OIEpAIMU, HE OnacarhCsl MmpoOieMbl Jeduimra
IUIACTUYECKOr0 MaTrepuaja, PHCKOB pa3pyLICHUS IOHOPCKUX
KOCTHBIX aJJIOTKaHEH, CyIlEeCTBEHHO CHU3UTH OIODKET ollepa-
uuu. B HacTosiee Bpemsi Mbl pazpabarbiBaeM apTpOCKOINYe-
CKYI0 TEXHHUKY 3TOH OIepaluy U HajeeMcs MPEACTaBUTh e B
OmkaieM OyayieM.

AHaHH3 yCl'leLl_IHl)IX HNCXO0B JICHCHHA 6OJ'Ile>IX ocJie ru-
OpHIHOM KOCTHO-XPSIIEBOIl TPAHCIUIAHTALMH TTO3BOJISIET PEKO-
MEHJI0BATh 3Ty METOAUKY K IIUPOKOMY IIPUMEHEHHUIO B KIIMHHU-
YeCKOH MpaKTUKe.

B 3akirouenue cienyer oTMETUTbh, YTO B MPoOIeMe JICUCHUS
JIOKQJIBHBIX JIe()eKTOB Xpsllla MHOIO CIOPHBIX, TPEOYIONIHMX
paspeieHusi BonpocoB. [IpoBeneHHBIN aHaNNU3 KIMHUYECKO-
ro Mmarepualjia 1 JaHHBIX nMTepaTypr €lIC pa3 NnoATBEPKIAACT
BblCOKy}O AKTYaJIbHOCTb HAHHOI'0 HaIlpaBJICHUSA COBpeMeHHOﬁ
OPTOTICANN U HEOOXOIMMOCTD TaJIbHEHIIICH pa3pab0TKU MHOTHX
Y3JIOBBIX TIOJIOKEHUH 3TOM MPOOIEMBI.
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SUMMARY

HYBRID OSTEOCHONDRAL TRANSPLANTATION - A
NEW METHOD FOR SURGICAL TREATMENT OF OS-
TEOCHONDRITIS DISSECANS OF THE KNEE JOINT

Lazishvili G., Egiazarian K., Ratjev A., Shpak M.,
Maglaperidze I.

Pirogov Medical University, department of traumatology and
orthopedy, Russia

Knee osteochondritis desiccans, or Koenig’s disease, is com-
monly found in active young people engaged in manual labor,
sports etc., i.e. socially active population. Today, we have a good
number of surgical methods to treatment of this disorder; how-
ever, there is still much controversy about their application, and
no single approach is considered to be the optimal one. Plus,
high-quality biomaterials required for the intervention are some-
times unavailable. The analysis of the results of treatment of pa-
tients (spanning several years) proved urgency of the problem
and highlighted the necessity to solve a number of related issues.

This paper presents the optimal method for surgical correction
of Koenig’s disease - “hybrid osteochondral transplantation”.
Indications for surgical intervention are justified, the technique
of the operation is described, recommendations are given based
on the practical experience of the authors. An analysis of the
use of this technique in 27 patients showed its high efficiency,
which allows the authors to recommend it for widespread use in
clinical practice.

Keywords: local cartilage defects, knee joint, osteochondri-
tis dissecans, Koenig’s disease, osteochondral defect, collagen
scaffold, mosaic plastic.
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PE3IOME

I'NBPUJTHASA KOCTHO-XPAIIEBAS TPAHCIIJIAHTA-
LM — HOBBIA CIIOCOB XUPYPTUYECKOI'O JIEYE-
HUSA PACCEKAIOIIETO OCTEOXOHAPUTA KOJIEH-
HOI'O CYCTABA

Jazumsuiu I /1., Ernazapsu K.A., ParseB A.Il.,
MInak M.A., Marnanepuase U.I.

Poccutickuil HayuoHaIbHbLIL UCCTE008AMENbCKUN MEOUYUHCKULL
yuueepcumem um. H-U. ITupozosa, kagedpa mpasmamonozuu u
opmoneouu, Poccus

Paccekaronuif  0CTEOXOHIPUT KOJIEHHOTO CycTaBa WIIH
0one3np Kennra mambonee 4acTo BCTpEYaeTCS Y aKTHBHBIX
MOJIOABIX JIOAEH, 3aHATHIX (QU3NIECKUM TPYIAOM, CIIOPTOM,
T.€. IpeJICTaBUTENeN COIMaIbHO aKTUBHOM MPOCIOWKN Hace-
nenns. HecmoTps Ha pa3HooOpas3ne COBPEMEHHBIX METOIHK
XHPYPTUYecKoro JedeHus 6one3nn Kenura, octaercs MHOTO
CIOPHBIX BOMPOCOB TI0 UX MPUMEHEHHUIO, OTCYTCTBYET OITH-
MaJbHBIA MOAXOA M OTpaHWUYCHA JOCTYNMHOCTh K KaueCTBEH-
HBIM OMOMarepuanzaM, HEOOXOAWMBIM IIPH BMENIATEILCTBE.
[IpoBeneHHBII aHATH3 PE3yNHTATOB JICUCHHS MAIHEHTOB 3a
HECKOJIBKO JIET TT0Ka3all aKTyalbHOCTh U HEOOXOANMOCTE pe-
IIEHUS] MHOTHX BOIPOCOB 3TOH MPOOIEMBI.

B crarpe mpexacrtaBieHa onTHManmbHas METOIHMKA XHUPYP-
THYECKOH KOPPEKIHMH KOCTHO-XPSAIMIEBBIX JAe(eKToB mpH
O0one3nn Kenwra - «ruOpumHas KOCTHO-XpsIieBas TpaHC-
rasTanus». O60CHOBaHBI TOKA3aHUS K ONEPATHBHOMY BMe-
IIaTeNbCTBY, ONMCAHA TEXHHUKA ONEPAIlHH, JaHbl PEKOMEH/a-
11, OCHOBAHHbIE HAa MPAKTHYECKOM OIIBITE aBTOPOB. AHAIN3
MIPUMEHEHNS JAAHHOW METOAWKH y 27 OONBHBIX MOKa3all ee
BBICOKYIO () ()EKTHUBHOCTD, UTO MTO3BOJISIET aBTOPAM PEKOMEH-
JI0BaTh 3TOT METOJ K IIMPOKOMY MPUMEHEHHUIO B KIHMHHYE-
CKOM MpaKTHKE.
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MPUMEHEHUE YHIOCKONMUYECKONU TPAHC®OPAMUHAJLHOW MUKPOJIUCKIKTOMUA
B JIEYEHHWH TI'PBIK MEKITIO3BOHKOBBIX TMCKOB IIOACHUYIHOT'O OTAEJIA

'®umenko S1.B., “Tluonrkosckuii B.K., Komncanuenko B.A., 'KpaBuyk JI. /I,

TY «Hucmumym mpasmamono2uu u opmoneduu HAMH Ykpaunvry, Kues; *Posenckast oonacmuast Kiunuueckas 601bHuyd;
S Xapwrosckuil nayuonanvnoiil ynueepcumem um. B.H. Kapasuna, Yxpauna

[IpoGnema neveHust JereHEePaTUBHBIX 3a00JI€BaHNH MOSCHUY-
HO-KPECTI[OBOTO OT/AENa MO3BOHOYHHUKA 1O Cei JeHb BechbMa
aKTyaJIbHa, IOCKOJIbKY TIOKa3aresu 3a0071eBaeMOCTH HACEIEeHUS
9TOW MAaTOJIOTHEN MMEIOT TEHAEHUHUIO K MOCTOSIHHOMY pPOCTY
[1,2]. Bonp B ciuHEe OTHOCHTCSA K XPOHHYECKUM 3a00JeBaHU-
sIM, YacTO BEIyLIMM K OTPaHWYEHHIO aKTHBHOCTU CPEIOH JIMIL
TpyaocnocoOHOro Bo3pacta. HecMOTps Ha pocT KOIM4YecTBa
HCCIIE0BaHUM, MOCBAIEHHBIX Pa3IMYHBIM acleKTaM AaHHOU
MaTOJIOTHH, COBEPLICHCTBOBAHNE JHATHOCTHYECKHX METOOB,
pa3paboTKy HOBBIX BBICOKOCTICHH(HUYIHBIX M BBICOKOTEXHOIO-

© GMN

TMYHBIX METOZIOB JIEUEHUs, IpodiemMa 00Ir MOSCHUYHO-KPECT-
L[OBOM JIOKaJIM3aIMU 110 Cei IeHb OCcTaeTcs HepeleHHou [2,3].

MeToauku XUPYprU4ecKOro JIEYeHUS TPbDK MEXKIIO3BOH-
KOBBIX AucKkOB (MIIJ]) MOSICHUYHOTO OTAENa TO3BOHOYHHKA
MPOTPECCUBHO CMEHAIOT OfHA Apyryro. B mocnemnue rombl
LIMPOKOE PACIPOCTPaHEeHHEe MUHUMAaJIbHO-UHBA3UBHBIX XUPYP-
IMYECKHX BMEIIATEIbCTB IPUBEIIO K BHEIPEHUIO B CIIUHATILHYIO
XUPYPTHIO 3HIOCKONMYECKOM TEXHUKH A YOAJleHHs TPhDK
ME)KIIO3BOHKOBBIX JTUCKOB Ha MOSICHUYHO-KPECTIIOBOM ypPOBHE
[3-6]. IpumeHeHHe IHAOCKOMUYECKON TpaHChOpaMHUHATIBHON
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MukpoauckdkroMuu (3TM) pocTaroyHO LIMPOKO pacrpocTpa-
HeHo B 3anaaHoi EBpone [6-9]. UHCTpyMeHTHI Ui ee BbINOJI-
HEHUS NOCTOSHHO COBEPIIEHCTBYIOTCS, YTO PaCILUpSET €€ BO3-
MO>KHOCTH. DHJIOCKONINYECKasi AUCKIKTOMUS 3aBOEBBIBACT BCE
OOJIBIITYIO TOMYJIIPHOCTD B CBA3M C HAMMCHBIIICH TPaBMaTHYHO-
cTbio nocryna. Llens uccnenoBanus - oueHka 3GGEeKTUBHOCTH
HpUMEHEHHs TpaHC(hOpaMHUHAIBHON YHIO0CKOITUYECKONH MHUKPO-
JAUCKOKTOMUHU Y 60,]'[]>H]>IX IpbDKaMU MEKIIO3BOHKOBBIX NHCKOB
Ha ypoBHe L, - S, mosicunanoro ornena.

Marepuaj u Metoasl. [IpoBesieH peTpOCIIEKTUBHBIN aHAIN3
sedenust 468 mauueHToB ¢ rppbkamMu MI1J] moscHu4HOTO OTHE-
JIa IO3BOHOYHHUKA, U3 HUX: 262 MaleHTa MPOXOANIIH JICUCHUE B
PoBeHcKo# 00/1aCTHOM KIIMHHYECKOM OosbHuUIE; 206 NalMEeHTOB
— B KJIIMHUKE XUPYPruy 10O3BOHOYHUKA I/IHCTI/ITyTa TpaBMaToJjo-
ruu 1 oproneauu HAMH Vkpaunsl. MccnenoBanue npoBeaeHo
B nepuoy ¢ anpeinst 2016 1. o saBaps 2019 . Cpenu obeneno-
BaHHBIX 206 *eHIMH 1 262 MyXuHHBI B Bo3pacTe 29-76 Jer.
Bcem OONBHBIM B IPEJONEPalMOHHOM IEPUOJE IPOBEICHO
MPT wiu KT nosicHu4HOrO OTZAENA MO3BOHOYHUKA, (YHKIHO-
HaJIbHBIE PEHTI€HOTIPAMMBI, OOIICKINHUYECKHE 00CIIeIOBaHNSL.

TTokazanusmu K MPOBCACHUIO OIIEPATHUBHOIO0 BMEIIATEILCTBA
SABJIAJIMCH: HCa(b(I)eKTHBHOCT]: KOHCEPBATUBHOI'O JICYHCHUA KOM-
IPECCUOHHOIO KOPELIKOBOIO CHHIpPOMa B TeueHHe 6-8 Henelb,
Kayla-CUHAPOM, OCTPBIH Mape3 CTYIIHH, HapacTaHHe HEeBPOJIO-
THYECKOM CUMIITOMATHKH Ha (bOHC KOHCEPBATUBHOI'O JICYHCHUA.

B tabnuiie npencrasieHo pacnpeesieHue NaleHToB B COOT-
BETCTBUHM ¢ Jokanm3auueit rpeokd MIT/] o nanusim MPT wuc-
caenoBanus. Tak, y 305 (65,1%) nmauueHTOB OOJBHBIX Tpblka
nuarHoctuposana Ha yposue L-L, y 135 (28,8%) GonbHbix Ha
ypoBue L-S1, y 16 (3,5%) Gonbubix Ha ypoBne- L-L,, y 12
(2,6%) maumentos na 3 yposusix L -L, L.-SI.

Texnuka mnpoBeneHus omnepanuu. OnepaTuBHOE BMelIa-
TENbCTBO NpoBoAMIM Habopom MaxMore, npeanoxeHHbiM T.
Hoogland, ¢ ucronb3oBanreM Xupyprudeckoil TeXHuku outside
— in [6]. B nonoxxeHnu GOJIBHOTO HA JKHUBOTE NMPOBOJUIN Pas-
METKy JUIsl OIpelesieHUs TPaeKTOpUu Bxoja auistatopa. Ha
ypoBHe L -S| orcrynanu ot cpenunnoi nunuu Ha 12-14 cM, na
L,-L,-10-12 cm, na yposre L,-L, — 8-10 cm. [lns onpenenenus
yIiia BXOZa IPOBOJMIIM TPACKTOPHIO Yepe3 BEPXYLIKY JlaTepab-
HOI1 (paceTku u ocHoBanue rpbuky. [Tocne mpoBeneHnst MeCTHO-
ro obe3bonuBanus 2% pPacTBOPOM JIMIOKAaHA YCTAHABIUBAJIH
CIMHAJILHYIO UIVTy Ha BEPXYLIKY JIATePaJIbHOM (aceTKH, 110 urie
BBOAWJIU CIIUIY-ITPOBOAHUK, 1O KOTOpOﬁ BBOJMJIN MATKOTKAaHEC-
BbIe quistaropsl, Uty Tom-Shidi u kocTHBIE pa3BepTku ot 4,5
10 9 MM noouepenHo. Bee neiicTBUA KOHTPOIUPOBAIU € IIOMO-
IIbIO DJIEKTPOHHO-ONTHYECKOTO MPpeoOpa3oBaTes B 2-POCSKIHU-
ax.

Tlocne nmpoBeACHUS] YaCTHYHON PE3EKIUK JIaTepaibHON (a-
CeTKHU TpaHc(HOpPaMHUHAIIBHO BBOAMIH paO0UyO KaHIOIIIO, 110 KO-
TOPOI BBOAMIIU HIOCKOI C IMOCTOSHHOW MOJa4Yei CTEPUIHLHOTO
¢uspacTBopa, MpeIBAPUTEILHO MOIOIPETOrO A0 TEMIICPATyphI

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

Tena ¢ aasnenreM 80 MM.pT.cT. [Tocne uneHTHUKALMN TPBIKe-
BOI'O BBIIITYUBAHUSA YAQIAIN €ro C IIOMOIIBIO MUKPOPOHIKEDPA, a
0OJIbIINE CEKBECTPHI, HE MOMENIABIINECS B pa0OUMid KaHaJ dH-
JIOCKOIIa, yaJISUTH BMECTE C ONTHKOIA.

JIJ1s mONHOTO ynaneHus MEJIKUX YacTHIl JUCKa, 3MUAypallb-
HBIX CIIaeK M Pa3BOJIOKHEHHOW 3aJHEH NPOAOJIBHON CBS3KH
NPUMEHSJIH pajuodacToTHbIil anexrpoxn Triger-Flex, kotopsrii
IPUCOEAUHIM K paJHdO4acTOTHOMY TIeHeparopy ¢ paboueil
TeMmreparypoit Ha ero koHue 10 42°C. HuskoremmeparypHast
KOAryJsiiisl yMEHbLIAeT PEaKLHUI0 OKPYXAIOUIMX TKaHedl Ha
BMEIIATENILCTBO U SIBISIETCS NPOQHIAKTHKOI 00pa3oBaHus ITH-
nypanbHOro (hruoposa. IToMoKHUTENBHBIM MPHU3HAKOM TTOJHON
JEKOMITPECCHH KOPEIIKa CHUTAIN HAJIUYUE ITylIbCalluu TBep}lOﬁ
MO3roBOi 000JIOUKH M Kopelika. B mocneonepaioHHOM nepu-
oze npoBoauiK kouTponsHoe MPT uccrnenosanue aiis Bepudu-
Kaluu IIOJIHOI'O YAAJICHUS I'PBIKHU.

PesyabTarel W HX 06cykaeHHe. B mocieonepaioHHOM
nepuoae GOHLHLIM PEKOMEHAOBAHO MPUHATHUE HECTECPOUIHBIX
HPOTHBOBOCIIAIUTENILHBIX MIPENaparoB, rabaneHTiHa, nepude-
puYecKrX MUopernakcantoB B TeueHue 7-10 nueit. [lpuem Hei-
POTPOIHBIX TIperapaTtoB PEeKOMEHIOBaH B TeyeHHe 1 Mecsua.
Ilo pesynsraram HaONIONCHUI, CPEIHSS MPOIOIKUTEIBHOCTD
KOWMKO-THSI MAIIUEHTOB COCTaBMIIA 3 JIHS, BEPTUKAIU3ALMS O0Jb-
HOT'O OCYILLECTBIIIIACh CITyCTs 2-3 yaca 1ociie 3aBeplieHus Npo-
LEypBL.

OueHka 60JICBOTO CHHAPOMA O BU3yaIbHO-aHAJIOTOBOM IIKa-
ne (BAILI). B npenonepaliuoHHOM II€pUOAE B IPyIIE CPeaHUN
nokasareib ypoBHs 0oiu o BAIL cocraBun 8,8+0,7 Gamnios,
cryctst 6 MecsieB nocie onepauuu — 1,2+0,5 6amia, ¢ npeob-
JJaJaHUEM JIFOMOAJITHH U C ITOYTH MOTHBIM OTCYTCTBUEM KOpEIII-
KOBOI1 60ITH.

OueHnka kayecTBa xxu3HH o Oswestry Disability Index (ODI).
CpenHuii mokasaress [0 TpyIIe CPeAU MPOONIEPUPOBAHHBIX CO-
ctaBui 35,9%, 4TO COOTBETCTBYET XOPOLIEMY PE3YyJIbTaTy U yKa-
3bIBACT, YTO KAYCCTBO XHU3HH U (byHKLIl/IOHaJ'[beIe BO3MOXHOCTH
IPOONEPHUPOBAHHBIX NAIUEHTOB HAMHOI'O YIIYYIIHUJIUCH.

[TocneonepalioHHbIE OCTIOKHEHUSI.

V' 7 (1,5%) naunenTor Ha yposue L-S, ¢ acrennyeckum Te-
JIOCIIO)KEHHEM HE YAAIoCh HPOBECTH TpaHC(opaMUHATBHBIH
JOCTYII BBUAY BBLICOKOI'O PACIIOJIOXKEHUS Kpblla HO)IB3)10HJHOﬁ
KOCTH, 4TO CTaJIO IIPUYMHOM MPOBEINECHUSI OTKPBITON Omepanuu

VY 28 (6,0%) GONbHBIX B TEUCHHE 6 MECSIICB BO3HHUK PEIIU-
1B TpbDKH. JlaHHBIN (akT, 110 BCell BEPOSITHOCTH, O0BSICHSIETCS
TEM, YTO METOJHMKA TpaHC(HOpaMUHAIBLHOH JHIIOCKOMUYECKOH
MHUKPOJUCKIKTOMUHU HE MpeayCMaTpUBaeT paauKalbHOW peBU-
3MHU M KIOpPETaXka MOJIOCTH IUCKa U MOXKET B JajbHEHIIEM IIpH-
BECTH K MUTPAIMU CBOOOIHBIX (PParMEHTOB U3 MEKTEIOBOIO
MPOMEXYTKAa B MO3BOHOYHBIA KaHasl. [lo JMaHHBIM HEKOTOPBIX
JIUTEPATypHBIX UCTOUHHUKOB [3,4], peluauB IpbDKU JHCKa [10CIIEe
OTKPBITOH MHKPOJUCKIKTOMUH BapbHpyeT B Ipejenax oT 3 10
9%. IlonxydeHHble HaAMU pe3yNbTaThl (peluauB y 6% marueH-

Tabnuya. Pacnpedenenue nayuenmog no aoxkanusayuu epvisc MII] (n=468)

YpoBenn
Jlokanm3anus g Lol LiLs LS, LLsS,
CpeIHHAS 70 29
napameinaHHas 16 181 76
(opamuHanbHas 42 30 12
sKcTpadopaMUHATIbHAS 12
Bcero 16 (3,5%) 305 (65,1%) 135 (28,8%) 12 (2,6%)
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TOB) HMOATBEPXKIAIOT JaHHBIE JPYI'MX aBTOPOB. Y OCTalbHBIX
440 (94,1%) OONBHBIX OTMEYEHBI B TUHAMUKE ITO3UTUBHBIE pe-
3yJbTaThl HEBPOJIOTUYECKOH CUMIITOMAaTHKH.

VY 6 (1,28%) GONBHBIX MPOU3OILIO HHTPAOTIECPAIHOHHOE TI0-
BPEXICHHE TBEPAOH MO3roBol OOOJIOUKH, MO-BUANMOMY, U3-
3a HaJM4Ms SIULYPaATbHOIO CIIA€YHOIO IMpoliecca BCIEICTBUE
JUTUTENIbHOW OO0JIe3HU U LIEHTPAJIBHOTO CTEHO3a MO3BOHOYHOIO
kaHana. [l npoUIaKTHKY JIMKBOpPEH HnpuMeHsn ryoky Ta-
x0KoM0 1 HanoxeHue nIyOoKoro 1IBa Ha paHy. JJaHHOE 0CIIOX-
HEHHE He OTPa3mIOCh Ha pe3ysbTaTax JIEUeHHs, a €ro IPOLEHT
HE BBIIIIE, YeM IIPH [IPOBEACHNH TPAJULHOHHON MUKPOJUCKIK-
TOMHH.

Ilo pesynpraram NpOBeAEHHBIX HCCIECIOBAaHUNH BO3MOXKHO
ONpeJeUTh OCHOBHbIE IIOKA3aHUA K IPOBEACHUIO 3HIOCKONU-
Yyeckol TpaHchopaMHUHATBHOW MHKPOIMCKIKTOMUH, B YaCTHO-
CTH: HAJIMYHE TPBDKH MEXKXII03BOHKOBOTO ANUCKA UIIK CBOOOIHOTO
CeKBecTpa Ha JI00OM YpPOBHE MOSICHUYHOIO OTJeja MO3BOHOY-
HHKA C HAJIMYHEM KOPEIIKOBOTO CHHIPOMA, KOTOPBIA He moajia-
&Tca KOHCepBaTUBHOMY JICUCHHUIO HA NPOTSDKEHUU 6-8 HeZeb;
OCTpBIH Nape3 CTOIbI; KayJa-CHHIPOM.

K mpoTuBonoka3aHusM ciaeayeT OTHECTH: BBICOKOE pacIoio-
JKEHUE KPbUIbEB IOJB3IOIIHON KOCTH, YTO AETaeT HEBO3MOXK-
HBIM BBITIOJIHEHHE TpaHC(HOPAMHUHAIBHOTO JOCTYNa Ha YPOBHE
L,-S,; namuuuMe HECTaOMJIBHOCTH MO3BOHOYHO-BUIATEIBHOTO
CErMeHTa Ha ONepHUPOBAHHOM YPOBHE; BEIPaKCHHBIN LIEHTPaJIb-
HBI CTEHO3 MO3BOHOYHOTO KaHasjla (CaruTTalbHBIA pasMmep 10
10 Mmm) 3a cuét runeprpodun xENTOMN CBI3KH 1 PaceTOUHBIX CY-
CTaBOB; JajeKas KpaHHajabHasl, WM KaydajdbHas MUIPallUs CBO-
6onuoro cexBectpa (6onee 50% Tena MO3BOHKA); BHIPAXKSHHBIH
PYOLIOBO-CIIa@UHBIH MUY PUT; BAPHKO3 ULy PATbHBIX BEH.
BruiBoaEbI.

1. MeTomuku XUPYpru4ecKOro Je4eHHsl TPhDK MEXKIIO3BOHKO-
BBIX JAUCKOB IOSICHUYHOTO OTZeJIa [I03BOHOYHUKA IIPOrPECCUBHO
CMEHAIOT OJlHa ApYryto. B mocneanue rogsl mmpokoe pacmnpo-
CTpaHeHHe MHHUMAJbHO-UHBAa3UBHBIX XHUPYPrHYECKHX BMe-
I1aTeIbCTB NPHUBEIO K BHEIPEHUIO B CIUHAJIBHYIO XHPYPTHIO
9HJIOCKONNYECKON TEXHUKH JJIsl YAAJICHHUS TPhDK MEKII03BOHKO-
BBIX JIVICKOB Ha MOSCHUYHO-KPECTLIOBOM yYPOBHE.

2. IlonyueHHble JaHHBIE, OCHOBAaHHBIEC Ha pe3yJbTaTax JICYCHUS
nanuenToB (n=468) ¢ rpeibkamu JUCKOB Ha yposHe L,-S , mon-
TBEPXKIAIOT 3PPEKTUBHOCTh NPUMEHEHUSI METOJMKH SHIOCKO-
NUYECKoil TpaHChOopaMUHATIBHON MUKPOIUCKIKTOMUN. J[aHHas
METOJIMKA MO3BOJISIET B KOPOTKUE CPOKHM BEpHYTh IallUCHTa K
aKTHBHOMY 00pa3y J>XHM3HH, YTO IMOATBEPXKAAIOT PE3yNIbTaThl
onpocHuka ODI (cpemnuii mokaszarenb B IOCIIEONEpaIOH-
HOM IIE€pUOie 0 TpyIIe Cpeay MPOONEPHPOBAHHBIX COCTABUII
35,9%), ¥ OJIOKUTEIIBHO U3MEHHUTD IIPOSBICHHUS HEBPOIOTHYE-
ckoif cumnromatuku (yposens 6o o BAII B rpynme nmanu-
€HTOB CIIyCTs 6 MecsLeB nocie onepauuu — 1,2 + 0,5 6asmia).
3.V 28 (6,0%) GONBbHBIX B TCUCHUE 6 MECSIIEB BOSHUK PEIMINB
I'PBUKH, OJHAKO Y ocTaibHbIX 440 (94,1%) mauueHToB B qUHA-
MHKE OTMEYEHA IOJIOXKUTENIbHAs HEeBPOJIOrUyecKas CUMITOMA-
THKa, 4TO MOATBEPIKAACT BBICOKYIO 3(h(eKTHBHOCTH U Oe3omac-
HOCTb NPOLIETYPBI.
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SUMMARY

EXPERIENCE WITH ENDOSCOPIC TRANSFORAMI-
NAL MICRODISKECTOMY IN THE TREATMENT OF
HERNIAS OF INTERVERTEBRAL DISCS OF THE LUM-
BAR SPINE

'Fishchenko L., ’Piontkovsky V., *Kolisnichenko V.,
'Kravchuk L.

ISI «Institute of Traumatology and orthopedics NAMS of
Ukraine», Kiev, *Rivne Regional Clinical Hospital, Rivne; 3SI
«Kharkiv National University. V.N. Karazin”, Ukraine

The aim of the study is to evaluate the effectiveness of trans-
foraminal endoscopic microdiscectomy in patients with herni-
ated intervertebral discs at the L3 - S1 level of the lumbar spine.

A retrospective analysis of the treatment of 468 patients with
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hernias of intervertebral discs of the lumbar spine was con-
ducted, of them: 262 patients were treated in the Rivne Re-
gional Clinical Hospital; 206 patients in the spinal surgery
department of the State Institution “Institute of Traumatol-
ogy and Orthopedics of the National Academy Medical Sci-
ences of Ukraine”. The study was conducted in the period
from April 2016 to January 2019. In the preoperative period,
all patients underwent an MRI or CT scan - examination of
the lumbar spine, functional radiographs, and general clinical
examinations were performed.

According to the results of studies in the postoperative pe-
riod, a significant improvement in the quality of life of the op-
erated patients was revealed in accordance with the Oswestry
Disability Index (the average for the group was 35,9%, which
corresponds to a good result). There was a positive dynamics
of pain in VAS (in the preoperative period — 8,8 + 0,7 points; 6
months after the operation — 1,2 + 0,5 points, with a predomi-
nance of lumbodynia and with an almost complete absence of
radicular syndrome). In 28 (6,0%) patients, a hernia recurred
within 6 months, however, in the remaining 440 (94,1%) pa-
tients, positive results of neurological symptoms were observed
in dynamics.

The obtained results confirm the high efficiency of ETD and
the low risk of postoperative complications.

Keywords: intervertebral disc hernia, transforaminal endo-
scopic microdiscectomy.

PE3IOME

MPUMEHEHHE SHJIOCKOMUYECKON TPAHC®OPA-
MHUHAJIbHOW MUKPOJIUCKSKTOMUHU B JEYEHUA
I'PBI’)K MEXXIIO3BOHKOBBIX JUCKOB INIOSICHHUY-
HOI'O OTAEJIA

'®umenko S1.B., 2[Tuonrkosckuii B.K.,
SKosmcuuyenko B.A., 'KpaBuyxk JI.JI.

TV « dnemumym mpasmamonozuu u opmoneouu HAMH Ykpa-
unvly, Kues, *Posenckas obnacmuas kiunuueckas GonbHUyaA,
SXapvroscrkuil Hayuonanvuwlil yHusepcumem um. B.H. Kapasu-
Ha, Ykpauna

Ienp uccnenoBanust - oueHka dpPpEeKTUBHOCTH NMPHUMEHE-
HUS TpaHC(HOPAMHUHAILHOM YHI0CKOTTHYECKONH MUKPOIUCKIK-
TOMUHU y OOJBHBIX I'PbDKAMHM MEXKIIO3BOHKOBBIX JMCKOB Ha
YpOBHE L3—S1 MMOSICHUYHOT'O OT/IeJia.

IIpoBeneH peTpoCneKTUBHBINA aHAIN3 JieueHust 468 maiueH-
TOB C I'PbDKaAMH MEXITO3BOHKOBBIX JIMCKOB TIOSICHUYHOTO 0TS
MO3BOHOYHHMKA, KOTOPBIM BBITOJIHEHA HIOCKOIIMUECKasl TPaHC-
(dopamuHaNbHAsT MUKPOIMUCKIKTOMHES, U3 HUX: 262 mMalfeHTa
OPOXOJMIN JieueHHe B POBEHCKOW OO0JaCTHOM KIMHHYECKOMH
6onpHuIle; 206 MALKMEHTOB — B KIMHUKE XUPYPrHU TT03BOHOY-
Huka MHcTuTyTa TpaBMaronoruu u oproneann HAMH Vipa-
uHbl. VccnenoBanue nposeneHo B nepuox ¢ anpeist 2016 r. o
suBaph 2019 . Bcem GONBHBIM B MPEAONEPALIMOHHOM TIEPHOIC
nposeaeHbl MPT mnu KT nosicHuyHoro otzaesna no3BOHOYHHKA,
BBIIIOJTHEHB! (DYHKIHOHAIBHBIE PEHTTCHOIPaMMBI, OOIEKIMHH-
Yeckue 00CiIeI0BaHusI.

Ilo pesynbTaram uccnenoBaHU B MOCICONEPALMOHHOM IIEpH-
oJIc BBUIBJICHO 3HAUYMMOE Y/Iy4llleHHE KauecTBa KH3HHU IpooIe-
PYPOBaHHBIX TMAIMEHTOB B COOTBETCTBUHM C AHKETUPOBAHUEM I10
Oswestry Disability Index, cpenuuii mokasarenb 1o rpymie co-
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craBui 35,9%, 4TO COOTBETCTBYET XOpoIIeMy pe3ynsrary. OTMe-
YeHa MOJIOKHUTENIbHASL IMHAMHKA OOJH 110 BU3yaJbHO-aHATIOTOBOM
1IKaje (B peronepanuoHHoM neproze - 8,8+0,7 6ayuios; crycTs 6
Mec. mociie orneparmu - 1,2+0,5 Gasa, ¢ npeodiaTaHrueM JIoMOa-
TMH U TIOYTH IOJHBIM OTCYTCTBUEM KOPEIIKOBOTO CHHApOMA). Y
28 (6,0%) 6ONBHBIX B TCUCHUE 6 MECSILICB BO3HUK PELIUIUB IPHIKH,
onHako y octanbHbIX 440 (94,1%) G0NbHBIX B IUHAMUKE OTMEYe-
HBI IIO3UTUBHBIC PE3YIILTATHI HeBpOJ'[Ol"PI‘{CCKOﬁ CHUMIITOMATHKH.

IMonyueHHble pe3ynBTaTbl MOATBEPKIAIOT BBICOKYIO 3(hdeKTHB-
HOCTb 9H/IOCKOIMYECKOW TPaHC(HOPaMUHAIBHOH MHUKPOIMCKIKTO-
MHU U HEBBICOKHI PUCK IOCIIEOIEPALIMOHHBIX OCIIOKHEHUH.
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FACTORS INFLUENCING RECOVERY AFTER PANCREATODUODENECTOMY:
UNICENTER EXPERIENCE

Dronov A., Zemskov S., Levchenko L., Rozhkova V., Prytkov F.

0.0. Bogomolets National Medical University, Department of General Surgery Nel, Kyiv, Ukraine

Pancreaticoduodenectomy (PD) is considered as one of
the most complicated abdominal surgeries. In spite of sig-
nificant decreasing of mortality rate, professionals still face
with the incidence of post-operative complications ranging
from 40% — 58% [13]. The most common complications are
post-operative pancreatic fistula (POPF) and delayed gastric
empting (DGE) — 10-15% and 20-50%, respectively [2-4].
There is unified classification of these complications made
by ISGPS [5-6].

Indications for PD are pancreatic ductal adenocarcinoma,
NET, intraductal papillary-mucinous neoplasm (IPMN) and
other cystic tumors, pancreatic mucinous neoplasms, peri-
ampullary carcinomas, chronic pancreatitis [1]. Our aim was
to characterize incidence of delayed gastric emptying (DGE)
and post-operative pancreatic fistula (POPF) following pan-
creaticoduodenectomy. Examine influence of these and other
factors, including differentiation grade, histological subtype
(adenocarcinomas vs. other), T and N status on overall sur-
vival.

Material and methods. We studied 97 patients who under-
went PD performed by one surgeon between 2012 and 2018
in Kyiv Center for Liver, Pancreas, and Bile Ducts Surgery
named after V.S. Zemskov. Follow-up was made for 84 pa-
tients, minimal was 1 month and maximal - 75. The variables
analyzed were age, gender, diagnosis, histological data, stag-
ing, operation, and extent of lymphadenectomy, survival, and
complications (Table 1).

All tumors were staged according to the eighth edition of
the American Joint Committee on Cancer Staging. Preopera-
tive, intraoperative, and postoperative variables, along with
survival data and histological type of tumor were retrieved
and analyzed from medical records. All of identified patients
had neoplasms of following localizations: head and neck of
pancreas, CBD, major duodenal papilla, NET, duodenum.
DGE and POPF were classified using The Revised 2016 In-
ternational Study Group of Pancreatic Surgery criteria.

Categorical variables were compared using Chi-Square test
(%) and Fisher’s exact test and reported as number (n) and per-
centage (percentage). Survival data were computed using Ka-
plan-Meier method. Log-rank test was used to compare the cat-
egorical groups in univariate analysis. All results were reported
with the appropriate summary statistic, measure of dispersion/
variance, and measure of statistical significance. P values of
< 0.05 were considered statistically significant. The statistical
analysis was conducted using the MedCalc Version 5.00.012.

Results and their discussion. The incidence of post-opera-
tive complication is presented in Table 2 and Fig.1. POPF was
present in 15 patients (15,3%): grade B in 7 (7,1%) and grade C
in 8 (8,2%). DGE was present in 22 patients (22,4%): grade B in
15 (15,3%) and grade C in 7 (7,1%). Grade A was excluded from
our analysis due to its low clinical relevance. The youngest pa-
tient in this cohort was 18 years old and the oldest was 81 years
old. The overall median survival after PD was 20,9 months.
The median of follow-up was 23 months (Table 1). Pathologi-
cal analysis identified T3 disease in 42,8% of cases (42/97), and
nodal positivity in 25,7% (25/97) of patients. Most of the pa-
tients (45%) were found to have stage 2 disease.

© GMN

Table 1. Demographic and clinical characteristics of overall
study population

tCielsinntiscal characteristics of pa- Overall (n=97);N (%)
Age 62.15+11,8
Male 57 (58.8)
Female 40 (41,2)
Histological data
G1,G2 73(75,3)
G3 12(12.4)
T1 4(4.1)
T2 35(36,1)
T3 42 (43,3)
T4 11(11,3)
Nx 30(30,9)
NO 38 (39.,2)
N1 24 (24,7)
N2 (D)
MO 87 (89.,7)
M1 4(4.1)
Mx 1(1)
Stage
Grade | 5(5,1)
Grade 11 45 (46,4)
Grade IIT 39 (40,2)
Grade IV 2(2)
Multivisceral resection 10 (10,3)
Duodenal-preserving PD 44
Pancreatico-gastric anastomosis 1(1)
Extent of lymphadenectomy
Standart 89 (90,8)
Extended 909,2)
Mean survival (month) 20,97+20,8
Table 2. Complications rate
Pancreatic fistula
Grade A 3 (3%)
Grade B 7 (7,1%),
Grade C 8 (8,2%).
Delayed gastric empting
Grade A 46 (46,9%),
Grade B 15 (15,3%)
Grade C 7 (7,1%).
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Fig.1. Overall incidence of complications

For patients with POPF grade C overall survival rate was signifi-
cantly lower than for patients with POPF grade B or 0 (p<0,0005)
(Fig.2). We didn’t find difference in survival for patients with DGE
(grade B/C) vspatients without DGE (p=0,64) (Fig.3). OS for pa-
tients with G1-G2 had a trend to higher OS comparing to tumors
with G3-G4 (p=0,12) (Fig.4). There was no significant influence of
histological subtype (adenocarcinomas vs. other), T and N status on
OS (p=0,193, p=0,7and p=0,74, respectively).
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Fig.2. Survival curve for patients who had POPF Grade
B (n= 7, black curve) and POPF Grade C (n=8, dotted grey
curve), p<0,0005

Survival probability

2 O O O & £
N oW N O

01f
U L LSS FEEEE PR TS F WSS ST RS T

Fig.3. Survival curve for patients who had DGE Grade B or
C (n= 22, dotted grey curve) and didnt have one (n=75, black
curve), p=0,64
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Fig.4. Survival curve for patients with GI1-G2 (n= 11, dotted

grey curve) and G3-G4 (n=80, black curve),p=0,12
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Occurrence of DGE was associated with POPF (¥*>=9,5;
p=0,003). Also we estimated influence of extent of lymphad-
enectomy on occurrence of POPF. We didn’t find significant as-
sociation between these two variables (y*>=0,48; p=0,486).

According to Kaplan-Meier analyzes, 1-year and 5-year sur-
vival rate was 62% and 29%, respectively(Fig.5). Likewise,
we analyzed 1-year and 5-year survival rate for patients with
pancreatic ductal adenocarcinomas(n=38) were 55% and 9%,
respectively. Median OS and median of follow-up for these pa-
tients were both 14 months (Fig.6).
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Fig.6. Survival curve for patients with pancreatic ductal ad-
enocarcinomas (n=38)

Pancreaticoduodenectomy is performed in case of benign
and malignant neoplasms of pancreaticoduodenal area and is
known as one of the most technically difficult abdominal sur-
geries. First successful PD was performed by Kaush in 1912 as
two-stage procedure. Almost 30 years later American surgeon
Allen Whipple reported series of 41 consequent procedures with
post-operative mortality rate 29%. There have occurred five
bile and eight pancreatic fistulas. In 1946 two surgeons from
Mayo Clinic presented 30 cases of one-stage procedures in a
form that we now know as classic pancreaticoduodenectomy —
en-bloc resection of the gallbladder with the common bile duct
(CBD), gastric antrum, duodenum, and pancreatic head. By the
1960s, post-operative mortality rate was near to 26%. But with
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development of medical technologies Whipple procedure was
improved and modified and now peri-operative mortality rate
never goes higher than 4%. Improvements in operative and an-
esthetic techniques,

regionalization to high-volume centers, implementation of
standardized recovery pathways, and better understanding and
management of common complications have all contributed to
the dramatic decline in postoperative mortality.

Such complication as postoperative pancreatic fistula and de-
layed gastric emptying lead to decrease of overall survival and
may complicate recovery of these patients [8]. We studied the
influence of these and other potential factors of influence (dif-
ferentiation grade, T and N status, histological type and extent
of lymphadenectomy) on overall survival.

We found correlation between occurrence of POPF Grade C
and OS for patients after PD (p=0,0005). Our data is confirmed
by meta-analysis of Pedrazzoli S [9]. They studied 485 articles
and in 208 the association between survival and POPF occur-
rence was discovered. It was mentioned that for patients with
POPF Grade C mortality rate was 25,7% (range 0-100%).

We didn’t find correlation between occurrence of DGE Grade
B/C and OS (p=0,63). We assume that this result is associ-
ated with size of the sample, since similar study performed by
Futagawa Y et all [10] discovered correlation between DGE
Grade C and 5-year survival rate (32,7% (n=140) for patients
wih DGE Grade C and 41% (n=243) without DGE, p = 0.02).
Authors clam that their study was first to discover this cor-
relation.

Another aim of our study was to find the association between
POPF and DGE occurrence. Mohammed S et all [11] proved
that POPF is trigger factor for DGE occurrence (p=0,001). This
corresponds to our results.

Chen S.C. et all [12] found out that low grade of tumor dif-
ferentiation (G1) is independentprognostic factor for long-term
survival of patients after PD (p=0.028).We discovered trend to
higher OS for patients with low (G1) and intermediate (G2)
grade of tumor differentiation (p=0,1054). This result requires
further investigation in bigger sample.

Conrad C. et al [14] showed 1- and 5-year OS rates of 77,8
and 30% for patients with adenocarcinomas who underwent
open PD. That correlates with our data - 62% and 29%, respec-
tively. 5-year survival rate was 9% for patients with pancreatic
ductal adenocarcinomas, which is considered as one of the most
malignant types of cancer. Hsu CP (2018) had similar results of
S-year survival rate — 10.1%.

Conclusions. POPF, especially grade C, is accompanied by
decrease in OS and is associated with occurrence of DGE in pa-
tients after pancreaticoduodenectomy. DGE, T and N status, his-
tological type of the tumor have no influence on OS. Although
we found a tendency of influence of tumor differentiation on
the overall survival of patients. Nevertheless, many questions
remain disputed and require further study on larger samples.
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SUMMARY

FACTORS INFLUENCING RECOVERY AFTER PANCRE-
ATODUODENECTOMY: UNICENTER EXPERIENCE

Dronov A., Zemskov S., Levchenko L., Rozhkova V.,
Prytkov F.

0.0. Bogomolets National Medical University, Department of
General Surgery Nel, Kyiv, Ukraine

Our purpose was to determine the incidence of pancreatic fis-
tula (POPF) and delayed gastric emptying (DGE), assess impact
of these and other potential factors of influence on overall sur-
vival. We analyzed 97 patients who underwent pancreaticoduo-
denectomy between 2012 and 2018 years. POPF grade B was
present in 7 (7,1%) and grade C in 8 (8,2%). DGE grade B was
present in 15 (15,3%) and grade C in 7 (7,1%). Patients with
POPF grade C had lower OS, compared to others (p=0,0005).
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DGE had a significant association with POPF (¥>=9,5; p=0,003).
Furthermore, we didn’t prove impact of DGE grade, grade of tu-
mor differentiation, T and N status, histological subtype (adenocar-
cinomas vs. other types) on OS (p=0,63, p=0,1054, p=0,7, p=0,74
and p=0,193 respectively). Therefore, POPF, especially grade C, is
accompanied by a decrease in OS of patientsafter PD and is associ-
ated with DGE. DGE, tumor differentiation, T and N indices, and
histological type of the tumor have no influence on OS.

Keywords: pancreatic fistula; delayed gastric empting; pan-
creaticoduodenectomy.

PE3IOME

DAKTOPBI, BIUAIOIIUE HA BBIDKUBAEMOCTD I1A-
IOUEHTOB TOCJIE MAHKPEATONLYOJEHAJBHOM
PE3EKIIMU: OIIBIT OJHOI'O HEHTPA

Jponos A.U., 3emckoB C.C., Jlepuenko JI.B., Po:xkkosa B.O.,
peiTKOB D.0.

Hayuonanvuwiti meouyunckuii ynusepcumem um. A.A. Boeo-
Monvya, kageopa obweii xupypeuu Ne 1, Kues, Yrpauna

Lenbio nccienoBaHusl SIBUJIOCH ONPEACICHHE YaCTOTHI MO-
CJICONCPALIMOHHBIX MAHKPEATUYCCKUX (bl/ICTyJ'[ U racTpocTra3oB
N OLCHKAa BJIMSIHUSA 3TUX H )lpyFI/IX IIOTCHLIMAJIBHO 3HAYUMBbIX
(haxTopoB Ha OOLIYI0 BBDKMBAEMOCTH MAI[MEHTOB IOCJE IaH-
KpeaTo/iyoieHaIbHON PE3CKLIUH.

Habnromanucs 97 manueHToB, KOTOPHIM BBITIONHEHA MTAHKPE-
aronyosneHanbHas pesekius B 2012-2018 rr. ducryna tuna B
BeIsABIEHa y 7 (7,1%) nmamuenTos, Tuna C —y 8 (8,2%). I'actpo-
cra3z tuna B —y 15 (15,3%) u tuna C —y 7 (7,1%). ITauueHTs! ¢
¢ucrynoit Tuna C nmenu 6osee HU3KYIO 0OIIYI0 BEDKHBAEMOCTb
(OB) (p=0,0005). Hannuue racTpocTa3oB acCOLUMPOBAIOCH C
BO3HHKHOBeHHeM ¢ucTy (x>=9,5; p=0,003). Biusiaue ractpo-
CTa30B, CTEMCHH MU PEePSHITHALINH OMyXO0JH, mokaszareneit T u
N, rucronorugeckoro tuna omyxonu Ha OB (p=0,63, p=0,1054,
p=0,7, p=0,74 u p=0,193, coOTBETCTBEHHO) HE OOHAPYKEHO.

PeSyJ'[bTaT])I IPOBECACHHOI'O UCCICAOBAHNS BbIABUIIN, YTO BO3-
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HUKHOBEHHE TaHKpeaTHdeckoil ¢uctynel, ocobenno tuma C,
conpoBoxzaaercs cHikenueM OB, a rtawke accouuupyercs c
BO3HHKHOBEHHEM I'acTpoCTa3a.
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EFFICIENCY EVALUATION OF COMBINED THERAPEUTIC APPROACH
TO THE TREATMENT OF PEYRONIE’S DISEASE

Zasieda Y.

Clinic “Men s Health”, Kyiv, Ukraine

Peyronie’s disease (PD) is a highly prevalent condition that pre-
sented as a localized fibrotic sealing of penile cavernosus bodies
albuginea that affects sexual health, psychosocial functioning and
general quality of life [1,2,4,10]. This pathology is characterized
by plaque formation, erection-associated pain, penile curvature,
and local calcification [2,13]. PD often becomes a reason of erectile
dysfunction (ED) and, therefore, can have a significant impact on
sexual partner psychological condition and family relations [1,12].
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Data of literature review shows that 13.1% of men suffer PD,
also PD could further increase in certain groups such as men
operated for radical prostatectomy, where its occurrence is near
16% [1,11,18].

According to the guidelines of the Canadian Urological As-
sociation for PD (2018), in clinical practice, the diagnosis of ED
or unsuccessful treatment of ED with 1* and 2™ line therapeutic
measures requires the diagnostic exclusion of PD. In some cas-
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es, this pathology is initially unsuccessfully treated as ED with-
out identifying and correction of the penile deformations [2].

The survey performed by European Society for Sexual Medi-
cine has shown that the third part of 401 European sexual medicine
experts and up to two-thirds of their patients are dissatisfied with
the available PD treatment options [14]. Thus, a study of combined
non-surgical methods of PD treatment is highly topical.

In recent years, cellular and modern physiotherapeutic tech-
nologies have shown fundamental progress and overcame the
mistrust of clinicians by entering the clinical practice [12].

There are original clinical studies dedicated to PD treatment
with platelet-rich plasma (PRP) therapy, which has promising
results, showing the effects of PRP on neovascularization pro-
cesses and correction of endothelial dysfunction, both stimulat-
ing the restructuring of local tissues. The PRP therapy method
have a potential to restore the endothelial membrane of the vas-
cular wall by stimulating the endothelial progenitor cells and to
regulate the production of endothelial NO-synthase which lead
to improvement in the functional condition of vascular wall.
This method is also associated with signaling interactions of
platelet growth factors with mesenchymal stem cells, what in-
duct local tissue regeneration [3,9].

An additional method that has promising potential in combi-
nation with PRP therapy is low-intensity extracorporeal shock
wave therapy (LESWT). The effects of LISWT include increase
in the expression of vascular endothelial growth factor and its
receptor Flt-1, which leads to an increase in neovascularization
and a correspondent to local hemodynamics [9,15].

In addition to the PRP therapy and LESWT combination, lo-
cal negative-pressure (LNP) therapy could be performed with
the purpose of creating a physical condition to hold up activated
PRP in local tissues in order to maximize its local effect [8, 16].

Studies of PD treatment with the use of various modifications of
PRP therapy currently have a recognized perspective, showing a
high level of reliability of clinical effect and safety [5-7,17].

The purpose of our investigation was evaluation of PRP ther-
apy, LESWT, LNP therapy combined application efficiency in
PD treatment.

Material and methods. On a basis of Men’s Health Clinic
(Kyiv, Ukraine), 23 patients with PD (ICD-10: N48.6) aged
from 29 to 47 (mean age of 37.1+4.8) were examined. Patients
with ED of another genesis were excluded from the study.

The participation of patients in the study was exclusively vol-
untary. All participants completed the consent form and received
guarantees that the test result obtained will be known only to
researchers.

To establish clinical condition of a contingent, all patients un-
derwent examination with the use of International Index of Erec-
tile Function (IIEF) questionnaire; for pain severity evaluation
the examination with the use of Visual analogue scale (VAS)
was performed.

To find out morphological PD impact, cavernous bodies ultraso-
nography examination was performed. To establish PD impact on

erectile function penis pharmacodopplerography with video-erotic
stimulation was performed. Ultrasonic methods were also used to
control PRP injections and the dynamics of its clinical effect.

Standardized technique was used to identify PRP. We took
72ml venous blood sample and divided it into 8 vacuum tubes (9
ml each) with a 3.8% sodium citrate solution), then performed 5
min centrifugation at 500g and further plasma 3 min re-centrifu-
gation at 1538g. Lower, 1 ml plasma was taken out and activated
with 0.1 ml by 10% calcium chloride solution.

The procedure of PRP therapy consisted of injections with
1 ml syringe on the penis lateral surface: proximally and dis-
tally (1.0 ml in each locus); further up to 2.0ml in fibroplastic
plaques, then 0.5ml into the ischiatic-cavernous muscles and
0.5ml in each penis column.

Statistical data processing was performed with Windows SPSS
11.5. The assessment of the reliability of the differences in the mean
and relative variables was carried out by means of standard meth-
ods of variation statistics (Student’s t-test, chi-squared test, etc).

Results and their discussion. By initial examination we con-
firmed that all patients had: objective signs of erectile hemo-
dynamic violation (according to penis pharmacodoplerography
data); subjective signs of impaired erectile function (according
to IIEF); pain during erection (evaluated through VAS).

Results of ultrasonography examination have shown that 44%
patients have more than 2 plaques, 39 % — 2 plaques, 17 % — 1
plaque. In general study cohort we found 55 focuses with differ-
ent square area (Fig. 1).
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Fig. 1. Area distribution of 55 identified plaques in the study
cohort

Performed therapy combination: PRP-therapy injections —
1 injection complex per week for 6 weeks; LESWT — 3 times
per week 3.000 hits on 7 standard penis focuses, with 10 Hz
frequency and total power up to 1 mJ/mm? for 6 weeks (each
first weekly procedure was carried out in conjunction with PRP
therapy procedures (for intracavernous platelet activation), the
second procedure without PRP-therapy); LNP therapy proce-
dure (2 times per week throughout the therapy course).

Schedule of procedures in the structure of the studied thera-
peutic model is presented in Table 1.

Table 1. Schedule of procedures in the structure of the studied therapeutic model

Week 1% 2n! 3n! 4t 5th 6™
Procedure S1 | S2 | St | S2 | St | S2 | St | S2 | S1 | S2 | S1 | S2
PRP therapy + - + - + - + - + - + -
LESWT + + + + +
LOD therapy + + + + +
note: SI — first session, S2 — second session
© GMN 21
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Table 2. Comparative characteristics of observational and follow-up indicators in the study cohort

Indicator Observation data p-value Follow-up data
(M=£m) (M£m)
IIEF
Erectile function 14.3+1.1 p=<0.05 19.5+1.7
Satisfaction with sexual intercourse 6.6+0.8 p=<0.05 8.8+0.9
Orgasmic function 7.4+0.8 p>0.05 8.1£0.6
Libido 8.6+0.4 p>0.05 9.0+0.8
Overall satisfaction 5.6+1.0 p=<0.05 8.4+0.9
VAS
Pain during erection | 4.3+0.8 p=<0.01 2.1+£0.5
Pharmacodopplerography
Peak systolic velocity (PSV) in rest (cm/s) 9.4+0.3 p>0.05 9.8+0.5
PSV in stimulation (cm/s) 29.2+1.2 p>0.05 30.2£1.0
End-diastolic velocity (EDV) in stimulation (cm/s) 5.4+0.6 p=<0.05 3.9+0.4

2.38 MM

Fig. 2. Plaque before treatment. Longitudinal section of the
middle penis segment in B-mode. The longitudinal (maximal)
size of the plaque is indicated as 2.38 mm. The sonogram is
made in an erection state during video-pharmacological stimu-
lation

During the therapeutic phase of the study, there were no regis-
tered side effects or additional effects of a treatment and no cases
of patient dropout found.

Follow-up examination results after 6-week treatment course
in comparison with initial examination data indicated the effec-
tiveness of the studied therapeutic model (Table 2).

After 6-month follow-up observation after treatment we
have identified significant decrease in pain intensity during
erection from moderate to low (according to VAS data), in-
creased satisfaction with erectile function and sexual inter-
course and overall satisfaction with erectile function (accord-
ing to IIEF data).

According to the penis pharmacodopleography data, a sig-
nificant (p<0.05) decrease in EDV during stimulation was
observed, which indicates a decrease in cavernous bodies
compression by plaque tissues. Multiple cases of erectile he-
modynamics functional asymmetry were also detected, which
was reflected in a PSV on stimulation decrease on the affected
side.

Ultrasonography examination results had shown morphologi-
cal effects of combined therapy:
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1.04 MM

Fig. 3. Plaque after treatment (same patient). Longitudinal
section of the middle penis segment in B-mode. The longitudinal
(maximal) size of the plaque is indicated as 1.04 mm. The sono-
gram is made in an erection state during video-pharmacological
stimulation

— Significant regress of local fibroplastic process. Plauges
with an area of less than 25 mm? (5x5 mm) total or subtotal re-
gress have been documented;

— Area and density reduction of plauges with an area of more
than 25 mm? had been found. A 40% decrease of plaque square
area in comparison with initially registered (for focus > 25 mm?)
have been recorded.

— Penile deviations less than 30° decreased by 6-12°, which
apparently results from a plaque density changes.

Follow-up data showed a promising effect of therapy for all
patients in our study cohort. Ultrasonic samples of morphologi-
cal effect of therapy are illustrated by Figures 2 and 3.

Conclusions.The efficiency of PRP therapy, LESWT and LNP
combination in PD treatment, after 6-month follow-up observa-
tion has shown promising results. Relatively high efficiency was
found in the decrease of cavernous bodies compression and pe-
nile deviations, regress of local fibroplastic process and plaque
density. Subjective improvement of erectile function and sexual
interaction was also presented in major observations.

Further clinical studies with control group are required to
verify these findings.
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SUMMARY

EFFICIENCY EVALUATION OF COMBINED THERA-
PEUTIC APPROACH TO THE TREATMENT OF PEY-
RONIE’S DISEASE

Zasieda Y.
Clinic “Men's Health”, Kyiv, Ukraine

Objective - The search of effective approaches to Peyronie’s
disease treatment remains an urgent problem. In this study we
had evaluated the efficiency of platelet-rich plasma therapy, low-
intensity shock wave therapy, local negative-pressure therapy.

On a basis of Men’s Health Clinic (Kyiv, Ukraine), 23 pa-
tients with PD (ICD-10: N48.6) aged from 29 to 47 (mean age
of 37.1+4.8) were examined using a questionnaire International
Index of Erectile Function, Visual Analogue Scale for pain, cav-
ernous bodies ultrasonography and pharmacodopplerography.
The assessment of the reliability of the differences in the mean
and relative variables carried out by means of standard methods
of variation statistics (assessment of the reliability of the dif-
ferences in the mean and relative variables was carried out by
means of standard methods of variation statistics — Student’s t-
test, chi-squared test).

We identified that 44% of patients had more than 2 indura-
tion focuses. In general study cohort, we had found 55 focuses
of different square size. After 6-month follow-up observation
following combined treatment we had identified significant
(p<0.01) decrease in pain intensity during erection — from mod-
erate to low. There was a significant (p<0.05) improvement of
erectile function, increase of satisfaction with sexual intercourse
and overall sexual satisfaction. Significant (p<0.05) decrease
in the end-diastolic blood flow velocity was observed. Accord-
ing to the data of ultrasonic examination, morphological effects
of combined therapy were presented as a noticeable regress of
fibroplastic process, reduction in the fibroplastic induction fo-
cuses by square size and density, penile deviations of less than
30° decreased by 6-12°. Follow-up data had shown a sustained
therapy effect for all patients in study cohort.

The efficiency of platelet-rich plasma therapy, low-intensity
shock wave therapy, local negative-pressure combination has
been established as promising.

Keywords: Peyronie’s disease; fibroplastic induration of the
penis; platelet-rich plasma therapy; shock-wave therapy; local
negative-pressure therapy.

PE3IOME
OLIEHKA 3®®EKTUBHOCTU KOMBUHUPOBAHHO-
IO TEPAIEBTUYECKOI'O MOAXOJIA K JIEYEHUIO
BOJIE3HU NEVMPOHU

3acena 10.U.

Knunuka «Myorcckoe 30o0posver, Kues, Yrpauna

IMouck 2 heKTUBHBIX MMOAXOAOB K JiedyeHuro 6onesnn [leitpo-
uu (BIT) mo ceif 1eHpb ocTaeTcs akTyaabHOU MPOOIeMOH.
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Ienbio ncciaenoBaHus sSBUIACH OLICHKA Y(P(HEKTUBHOCTH Te-
panuu ayToruia3Moi, o0oraiieHHO# TpoMOonuTapHbIME (ak-
TOpaMU pOCTa, HU3KOMHTECHCUBHOH ylapHO-BOJIHOBOM Tepanuu
U TEparuru JIOKaJIbHO-OTPULATC/IIbHBIM OaBJICHUEM B JICHECHUU
6onesun [leiiponn.

Ha 6a3e Knunuku «Myxckoe 310poBbe» (Kues) nabimona-
nuch 23 nauuenta ¢ bIT (MKB-10: N48.6) B Bo3pacte ot 29
1o 47 ner (cpennuit Bospact 37,1+4,8 r.). IIpoBenen onpoc
HalMEHTOB C HCIOJIb30BaHUEM ONPOCHHKA «MexayHapoa-
HBI MHIEKC IPEKTHIIbHOW (YHKLUHUU», BU3yalbHO-aHAJIOIO-
Basl IIKajgbl OOJNH, yJIbTpacoHOrpapuu KaBEPHO3HBIX TN H
¢bapmakononmieporpadun. OleHKa JTOCTOBEPHOCTH pasiiu-
yni CpE€AHUX U OTHOCHUTCJIBHBIX INMEPEMEHHBIX MPOBOAUIIACH
C IOMOILIBIO CTAHAAPTHBIX METOIOB CTATUCTHUKHU Bapuauuﬁ
(t-xpurepuii CTbroicHTa, KPUTEPHH ¥2).

B pesynbrare uccnemosanust y 10 (44%) naunueHTOB BbI-
sIBJICHO Oosiee 2 04aroB WHAypaluu, B oOieil koropre — 55
(okycoB paszHoro pasmepa. Cryctsi 6 MecsLeB 1ocie KoMOu-
HUPOBAHHOTO JiedeHUs HaOmoxanoch 3HauutesnbHoe (p<0,01)
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CHI)KEHHE MHTEHCHUBHOCTH OOJIM BO BpEMs SpPEKLUU — OT yMe-
peHHOU 10 HM3KOM, 3HauuTenpHOE (p<0,05) ynyuiieHue spex-
THJIHHOM d)yHKLlI/II/I, YBEJIIMHUCHUE YIOBJIETBOPEHHOCTH I1OJIOBBIM
AKTOM U OOIIEr0 CEKCYaIbHOTO YIOBICTBOPECHUSI, 3HAYUTEIBHOE
(p=0,05) cHMWXEHME KOHEUHOH IMACTOIUYECKOIl CKOPOCTH KpoO-
BOTOKa. [0 TaHHBIM YJIBTPa3BYKOBOTO HCCIIEIOBaHUs, MOpdo-
noruueckue 3P exTbl KOMOMHUPOBAHHOM TEPAITUK POSIBUINCH
B BHJE perpecca (HUOPOIUIaCTUUESCKOrO IPOLEcca; CHIDKEHHE
¢ubporulacTHueCckol MHIAYKIMU (HUKCHPYETCsl 10 pasMmepy |
IUIOTHOCTH (pUOPOIIIACTHYECKUX 04aroB MHIYKIUH, OTKJIOHE-
Hus 1ojoBoro uiena Menee 30° cumsunuch Ha 6-12°. Jlanubie
HOCJIEIYIOIIEero HAOIIONSHHUS! TT0Ka3alu YCTOWYMBBII TeparieB-
THYECKHH AP (EKT T BceX MAIKUeHTOB B UCCIISIyeMO IpyIIIie.

Pe3ynbTaThl NMPOBENCHHOTO HCCIIEIOBAHUS IO3BOJISIOT 3a-
KJIFOYHUTH, YTO KOMGI/IHI/IpOBaHHOC IIPUMEHEHUE TEpalluu ayTo-
1a3MOi, 000TraleHHON TPOMOOIIUTAPHBIME (haKTOpaMU POCTa,
HHU3KOMHTEHCUBHOM y)lapHO—BOJ'lHOBOﬁ TEparu 1 Teparunu Jio-
KaJIbHO-OTPULATCIIbHBIM AABJICHUEM ABJIACTCA MEPCIICKTUBHBIM
METO/IOM B siedeHun Oose3nu [leliponu
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OIIBIT IPUMEHEHUA METOAUKHU TOTRP B JIEHEHUA
CTPECCOBOI'O HEJEPKAHHUSA MOYM Y )KEHIIIUH

Huxutun A.H., Baxtusipos K.P., Tpyonusina M.B.

DIAOY BO Ilepswiii Mockosckuii cocyoapcmeentblil meouyunckul yuusepcumem um. M.M. Ceuenoea Mumnsopasa Poccuu
(Ceuenosckuti Yuusepcumem), kageopa axyuiepcmea, 2UHEeKOI02UL U NePUHATONOSULL
000 «Cemb cemetinblx MeOUYUHCKUX yenmposy, Mockea, Poccus

CrpeccoBoe Henepsxkanue moun (CHM) - pactipoctpaneHHOE
xeHckoe 3aboneBanne. CHM mposiBIsieTcst 31H30/1aMu HeTIpo-
M3BOJNBHOM TMOTEpH MOYM Ha ()OHE OXHOMOMEHTHOTO IIOBBI-
IIEHHs] BHYTPUOPIONIHOTO JaBJIEHHs (Kallelb, YUXaHUe, CMeX,
¢mugeckne ynpaxsenus) [6,20]. CymecTByeT MHOXECTBO
xupypruueckux noaxonos it jedeHus CHM. Llensro ome-
panuu SABJISETCS CO3[aTh IOALCPIKKY MOUYECHCITYCKATEIbHOIO
KaHaja. AHaTOMHYECKH HanOolee NMOAXOMSIIEH SBISETCS XU-
pyprudeckas IMHUTAIMs ITy0O-ypeTpanbHoil cBs3ku [6,13,14].
Ulmsten npemnoxun metopuky TVT (tension-free vaginal tape)
[T, mo 21]. DTto GBUT TEpPBHIi IIar B MPOTE3UPOBAHUY ITy0O-
YpEeTpaIbHOI CBA3KU C IOMOILBI0 CUHTETHYECKOIO MaTepuaa.
Ha cerognsmauii neHs MetonoM BeiOopa mist aedenuss CHM
SIBIISICTCSL TPAHCOOTypaTopHbIi ciuHr [8,25]. braromapst Takum
MIPEUMYIIEeCTBaM KaK MHWHHMalbHAas MHBA3UBHOCTB, KOPOTKas
MIPOJOJDKUTEIILHOCTE ONEpaIiu, ObICTpast peaduIuTanus, OT-
HOCHUTEJIbHAsT 0E30IIaCHOCTh JTa OIIEPAINs SIBISIETCS 30JI0THIM
cranpapToM. TpaHcoOTypaTopHasi TEXHHKA YCTAHOBKH IIETIH
(TOT, transobturator tape) pa3paborana yponorom E. Delorm
B 2001 r, a B 2003 1. De Leval nmpogeMoHCTpHUpOBaJI TEXHUKY
TVT-O (tension-free vaginal tape-obturator). Pasmuume sTmx
orepanuii 3aKII09aeTCsl B CII0co0e MPOBEICHHUS CTHIIETa [IIHT.
o 3,8,9]. Meromuka E. Delorm monpasymeBaet TpancoOTypa-
TOpHBIH npokoi out-in, De Leval npemnoxun mpokon in-out.
O6e oneparuu pa3paboTaHbl C EIBI0 MHUHUMH3UPOBATh PUCK
OCIIOKHEHHH (TpaBMa MOYEBOTO ITy3BIPs, YPETpPbI, KHIIKH),
cBoiictBeHHBIX MeToguke TVT. Pacnonoxenue neriu B o0a-
CTH CpeJHEell ypeTpsl M03BOJSIET JTOOUTHCS HAWITYUIIHX (DYHK-
IUOHANBHBIX py3yasTaToB (P. Peros Integral Theory) [12,15,16].

Hecmorpst Ha ycnemHble pe3yinsTaTbl IPUMEHEHHs TpaHC-
00TypaToOpHOTO CIIMHTA JJISI JIEUCHUSI CTPECCOBOTO HEIEPIKAHHS
MOYM METOAMKA UMeeT HelocTaTKy. OJHUM U3 3HAYMMBIX HEJI0-
CTATKOB SIBJISICTCS] BOBHUKHOBCHUE CHUMIITOMOB ypPreHTHOCTH de
novo, 4To, 110 BCEH BEPOATHOCTHU, CBS3aHO C IIPOKCUMAIIbHBIM
pacmoyoKeHNEeM IIeTIN, KOT/[a JICHTA JIOXKUTCS OJIM3KO MU B 00-
JIACTH LIEHKU MOUEBOTO My3bIps [8].

Meromuka TOT out-in GbuUTa MOAEPHH3HPOBAaHA M Ha3BaHA
retropubic TOT (TOTRP) [13]. [maBHOE M3MEHEHNE 3aKIFOYa-

ercs B nonoxkenuu jeHTel. Meroguka TOTRP nonpasymesaet
HE KOCO€, @ TOPU30HTAIBHOE PACIIONIOKEHUE ECTIIH.

Llenbro Bcciie[OBaHUS IBUIACH OLlCHKA d(HeKTUBHOCTH, Oe3-
onacuoct Metoauku TOTRP u onpenenenne 4acToTsl BO3HUK-
HOBCHUSI CHMIITOMOB YpreHTHOCTH de novo.

Marepuain u Meroabl. PeTpocneKTHBHOE HCCIIEAOBAHUE
BKJIFOUMJIO 32 MAIMEHTKH CO CTPECCOBBIM U CMEILIAHHBIM HEJlep-
JKaHUEM MOYH ¢ IIpeoliIaJaHueM CTPECCOBOTO KOMITOHEHTA, KO-
TOpbIe OBUTH IPOOIICPHPOBAHBI B IIEPUOJ € (pEeBpaIIs IO OKTIOPD
2018 r. no meropuke TOTRP ¢ npuMeHeHueM NOIUIPONUIEHO-
Boit JieHTH! YpoCnuur® ¢upmsel «Jlunrexey». B uccnenosanue
HE BKJIIOYAJIUCh MAIUEHTKH C COIYTCTBYIOIIMM T'€HUTAJIbHBIM
IIPOJIAIICOM U PaHEE ONECPUPOBAHHBIC 110 IOBOLY HEICpPKAHUS
MOYH HJIM OIYIICHUs OpraHoB Mayoro tasa. Jluarno3 CHM Obi1
MOCTABJICH HAa OCHOBAHUH KaJ100 Ha HEIPOM3BOIBLHYIO MOTEPIO
MOYH IIPH Kalllle, CMEXe, YMXaHWH, NMPBDKKaX, Oere, ObICTpol
Xo1b0€e, TAaHHBIX OCMOTpa Ha THHEKOJIOTMYECKOM Kpecie (THu-
HNEepPMOOHMIBHOCTD YPETPhI, MOJIOKUTENBHBIH KalICBOH TecT,
TECT C MMHTanuei mmyboypeTrpainbHON cBsi3kH). OIEHUBAINCH
OnoMeTpHYecKHe MOKa3aTeln: BO3PacT, MHAEKC MacChl Tela
(UMT), axymepckuii anamues. [Ipenoneparrionnoe oocieno-
BaHUE BKIIIOYAJIO CTAHJapTHHIC JJaOOPAaTOPHBIC HCCIICOBAHUS,
LUTOJIOTMYECKOE HCCIIeIoBaHle cockoba mreriku marku, DKI,
(irooporpaduueckoe HCCIeN0BaHHE, 3aKIIOUCHNE TEpareBra,
YIABTPa3ByKOBOE HCCICAOBAHUE OPraHOB MAJIOro Tasa. YpOAU-
HaMHUYECKOE UCCICI0BaHNE HE IIPOBOAUIOCE.

Ouenka Tsokectd CHM M cMMIITOMOB TMIIEPAKTHUBHOTO MO-
yeBoro my3sips (FAMII) npousBoxuIack ¢ MOMONIBIO OIPOC-
uukoB ICIQ-SF u OAB awareness Tool [1,11] o oneparun n
1o TesieoHy CITycTs 3 Mecsna Mocie ONepaTHBHOTO JICUCHNUSI.
[TaumenTKy pasaeneHsl Ha TPU TPYIIILI COMIACHO pe3yJbraTam
ompocos 1o ICIQ u OAB awareness Tool B 3aBUCUMOCTH OT
xosmuectBa 6amioB [1,11]: CHM nerkoit crenenu - ot 0 10 6
6amutoB, CHM cpenneii crenienu - ot 7 o 14 6amios, CHM Ts1-
Jkenoit crenenu - ot 15 o 21. TAMII, B cBoto ouepesb, Takke
pazzneneH Ha Tpu creneHu Tsokectu: TAMII nerkoit crenenu -
0-13 6amnos, TAMII cpenneii crenen - 14-25, TAMII Tsoxenoit
crenenu - 26-40 (tabmuma 1).

Tabruya 1. Cmenenu msiscecmu CHM u TAMIT

Jlo onepauun

Cuycrs 3 Mec. mocJjie onepanuu

CHM

32 (100%)

KYITHPOBAHO MOJIHOCTBIO: 26 (81,25%)

Jlerkas crenens 0-7

0 (0%)

2 (6,25%)

Cpennss crenens 7-14

14 (43,75%)

5 (15,63%)

Tsokenas crenens 14-21 18 (56,25%) 0
TAMIT
Jlerkas crenens 0-13 19 (59,38%). 15 (46,88%)

Cpennsist ctenens 14-25

4(12,5%)

7 (21,88%)

Tsoxenas crenens 26-40

1 (3,13%)
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OLeHNBAICh MHTPAOIICPALIMOHHBIC OCIOKHEHUS (TpaBMa
MOUEBOTIO IIy3bIpsi U YPETpPbI, KPOBOTEUCHHE), PAHHHUE M1OCIICO-
HEepalMOHHbIC (BO3HUKIINE BO BPEMsl TOCIUTAIU3ALMH, TAKUC
KaK 3aJIep’KKa MOYM, reMaroMa, O0JICBOI CHHIPOM) U HO3JHUE
HOCIICOTICPALIMOHHBIC OCIOXKHEHHUS (MH(EKINS MOUEBBIX ITyTeH,
TAMII, 3po3un, XpoHUYIECKUI 6OJIEBOW CHHIPOM).

Onepanuy MPOBOIMINCH OJHUM XHUPYPrOM IOJI BHYTPHBEH-
HOM WIIM CHIMHAIIbHON aHecTe3nel.

Texnuxa onepayuu TOTRP

B MoueBoii my3bips ycTanaBnuBaics karerep @ostu Nel6.

Orcrynss 5 MM OT Mearyca, HPOM3BOAMJICS HPOJIOJIBHBIIL
paspes3 mnepezHeil CTEHKH Biarajiuina M nojuiexarei dacruu
ol 3-4 cm (Puc. 1). OcTpbIM IyTeM OCYIIECTBISIACH
nuccekuus sarepansio 1,5-2,0 cm (Puc. 2). [lanee auccexuust
OCYILECTBISIACh TYNO C HOMOIIBIO YKa3aTEIbHOIO Majbla J0
MeMOpaHbl IPOMEKHOCTH - BHYTPCHHEH ONEpPEeYHON MBIIIIIBL.
[ManbnaTopHO B 00JACTH NMPOEKLUM BEPXHEMEIMAIBHOIO Kpas
3aIMpaTenbHOr0 OTBEPCTHUS ONPEIENISIICS YIoJl MEX1y BEpXHEH
U HIDKHEH BeTBSAMH JI00KOBOI Kocti. Hajy HuM npownsBopmiics
paspe3 KOXH 3 MM ¢ 00EHX CTOPOH.

-
Puc. 1. IIpooonvuvlii paspes nepedneti cmenku 1a2amumd u
noonexcaweil gacyuu

Puc. 2. Jlamepanvnas ouccexkyust ocmpuim nymem

B neBblil napaypeTpanbHblii KaHaT BBOIWICS yKa3aTeJIbHbIN
ajel JICBOH PyKH BEPTUKAJIBHO, TAKMUM 00Pa30M, YTO JUCTalIb-
Hasi (pajlaHra OKa3bIBAJIACh 3a JIOHOM, a YPeTpa — MEJUaIbHO OT
nanbia. TpaHcoOTypaTopHbIH KaHayl (OPMHUPOBAICS C IIOMO-
IIBIO TYHEJJIEPa, CTUIIET KOTOPOTO MMEET KPUBH3HY /2 OKPYXK-
HOCTH. MOXXHO HCII0JIb30BaTh CTUJIET, Py4Ka KOTOPOTO HAXOJHUT-
Csl B OJTHOM INIOCKOCTH CO CTHJICTOM U B HEPIICHANKYISPHOH K
HEMY IIOCKOCTH. MBI HCIIOJIb3yeM IepBblii BapuaHT. TpaHcoO-
TYPaTOPHBI POKOJ COCTOSLT U3 Tpex dtamnos (Puc. 3):

I sran. Crusner ynupaercst B HIDKHIOIO BETBb JIOOKOBOW KOCTH B
CaMOM Y3KOM ee MecTe (HAIpOTHB YIVIa MEXTy BEpXHEH U HIKHEH
BETBSAMMU JIOOKOBOH KocTH). KOHYHK cTHIIeTa CMelaeTcs JlaTepaib-
HO U COCKaJIb3bIBACT C KPast KOCTH B 00TypaTOpPHOE OTBEPCTHE.
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II 5Tan. Kak TOJIbKO CTHIIET COCKAIB3bIBACT C Kpasi KOCTH, He-
00X0IMO TTOBEPHYTh KOHUHMK CTUJIETA BHYTPb 110 HAIPABIICHHIO
K Mearycy. B 3ToT MOMEHT nasen Ipyroil pyku BCTpedaeT KOH-
yuk cruiera. Cienoi ImyTh CTHJIETa HPH TAaKOM BBIITOJHEHUH
HPOKOJIa O4E€Hb KOPOTKHIA.

IIT sran. Cruner npokxajbiBaeT BHYTPEHHIOIO IONEPEUHYIO
MBILIIY TPOMEXHOCTH M, HAXOASACh B IIOCTOSHHOM KOHTAKTE C
yKa3aTrelbHbIM HaJbLEM JPYroil PyKH, BBIBOAUTCS B PaHy BO
Brarajuie. CTuier npu 3toM nepdopupyer MeMOpaHy mpo-
MEXKHOCTH JIATE€PaIbHO OT YPETphl, ONM3KO K BEpIIMHE YIIa
MEXy HWKHEH BETBBIO JIOOKOBOH KOCTH M ypeTpoi, OIIM3KO K
Mearycy. Takol IpoKoia oOecreunBaeT pacloiOKeHHEe HETIN B
obnacru cpezHeit yperpsl. Kpome T0ro, HpoKoi IPOXOAUT MEXkK-
Iy MeMOpaHOH NPOMENKHOCTU M JIOOKOBO-KOITYMKOBOW MBIIII-
1ei, YTO CHIIKAET PUCK TPABMbI MOYEBOTO ITy3bIpSI.

Puc. 3. Tpancobmypamopmutii npokon

B yuko ctuiiera mpoBOAUTCS KOHEL HOIMPOITHICHOBOH JICH-
Thl. JIeHTa — Benen 3a CTHIETOM B C()OPMHUPOBAHHBIN KaHall.
AHAJIOTUYHO MPOU3BOJMIIOCH C HMPOTUBOINOIOKHOH CTOPOHBI.
Jlenta 3axBaThlBaJach 3aXXMMOM bumibpora B BHAE CKIAJIKH
JUIMHOM 4 MM 1O JIMHMY, ACIISLICH JIEHTY Ha JIBe PaBHBIC IO-
JI0BUHBI. JIeHTa npoTaruBanack 10 KOHTaKTa 3axuma buiibpora
¢ yperpoii. lanee cienosaiio cHaTHE 3axuMa bunbpora. KoHib
JICHTBI CPEe3aJIUCh Ha 3-5 MM IIyOxKe ypoBHs koxH. PaHa BO Biia-
raJInIle 3alMBaIach OTACIbHBIMY 1IBaMHU, BUKpHI 2.0. Pa3pessl
KOXH HE 3allMBAJINCh.

Ocobennocmu onepayuu TOTRP

1. Kanau, KoTopblii GOpMUDPYET CTHIIET, HAET CTPOTO TOPH30H-
TanbHO. [ToyTH Ha BceM NPOTSHKEHMH KaHalla KOHYMK CTHIIETa
HaXoIuTcs 1oz KoHTposieM. Clenoil myTh COCTaBIsET OKOJIO 2
cM. Kanan gopmupyercst BILIOTHYIO K MEIHAIbHOW CTEHKE 3a-
MMPATEeIbHOTO OTBEPCTHS BOKPYT HIKHEH BETBH JIOOKOBOH KO-
CTH, 3TO caMoe 0e30I1aCHOe MECTO BBUJY YHAJICHHOCTH OT 3a-
HMpPATeIbHBIX COCYIOB U 3a/(HEIl BETBU 3alIUPATENBLHOIO HEPBA
[3,4] (Puc. 4, 5).

Puc. 4. Kanan, ghopmupyemviii cmunemom
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Puc. 5. Xoo kanana, popmupyemoco cmunemom

2. MemOpaHa NPOMEXHOCTH MPOKAJIBIBACTCS B BEPXYILIKE
OCTpPOTO yIlla MEXKy yPEeTpoil U HIKHEH BETBBIO JIOOKOBOM KO-
cTH (HampoTuB cpenHeit yperpsl) [10,13].

3. JlenTta pacnonaraeTcst Mex1y MEMOpaHOH MPOMEKHOCTH
U JIOOKOBO-KOITYMKOBOM MbIiei. Takoe pacroioKeHue JeH-
ThI CHIDKAeT PUCK TPaBMbI MOYEBOro my3bips. [IpoctpancTBO
MeXJly MeMOpaHO# MPOMEKHOCTH M JIEBATOPOM OrPaHUYCHO,
4TO OCTAHABJIMBAET PACHPOCTPAHEHHUE FEeMATOMBI B CIIydae BO3-
HUKHOBEHHUs KpoBoTeueHus (Puc. 6).

Puc. 6. Pacnonooicenue nenmol

4. B cpeaHelt yacTH JIeHTa pacrojioKeHa BEPTUKAIbHO, UMH-
TUPYs Iy0O0-ypeTPaNIbHYIO CBS3KY, a Ha YPOBHE JIOOKOBBIX BbI-
PE30K 3anuparesbHbIX OTBEPCTU — ropusoHTansHo (Puc. 7).

Puc. 7. Pacnonooicenue enmol 6 cpeoneil uacmu

5. Wcrionb3yeTcst puruiHas JIeHTa, KOTOPYI0 MOKHO O0CIIa0UuTh
WK MOATAHYTH KaK BO BpEMs Ooll€paliy, Tak U B TCUEHUE HENC-
i nociie He€. JIeHTa He eopMupyeTcs IPU HATSHKSHUH.

Pesynbrarel u nx obcyxaenue. Bee 32 manueHTKy OTBETHIN
no tenedony Ha Borpocsl aHkeT ICIQ-SF u OAB cnycrst 3 me-
csua rnocise onepauu. CpeaHuii BO3pacT MalMEHTOK COCTaBUII
57,43 ropa, cpeanuii UMT 27 kr/m?%, cpeiHee KOJIMYECTBO POIOB
—2,0. YV Bcex nmanueHToK ObLI OJIOKHUTENbHbIN KalllIEBOM TECT,
TUIEePMOOMIBHOCTD YPETPBI U MOJOKUTEIbHBIH TECT ¢ HMHUTA-
el my6o-yperpanabHoi cBs3ku. J{o onepauun y 14 (43,75%)
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nauueHTok BoisiBieHo CHM cpenneit crenenu, y 18 (56,25%)
— msokénoif crenenn. Ciycrs 3 mecsina nocie onepanun CHM
y 26 (81,25%) manueHTok ObUIO MOTHOCTBIO KYMHPOBAHO, y 2
(6,25%) manMeHTOK NepeBeIeHO B JIETKYIO cTeneHb, y 5 (15,6%)

Omnepanust cunranack dpdexruBHoii, eciu CHM kynupoBaHO
WIH NIepeBEIeHO B JIETKYIO cTereHb. TakuM oOpasoM, 3 dek-
THUBHOCTbH onepanuu cocraBmia 87,5% (n=28).

Jlo oneparuu TAMII cpenneil cTenenu 3aperucTpupoBaH y 4
(12,5%) nccnenyemsix, nérkoit crenenn —y 19 (59%). Cnycrs 3
MecsLa II0cIie ONIepaTUBHOIO BMeIarTenscTBa y 15 (46,88%) sxen-
e Obw1 Jerkoi creneru [AMIL, y 7 (21,88%) — cpenneit crene-
Hu TAMIL y 1 (3,13%) — Tpxenoii crenenu. [locneonepaunonsas
YPIreHTHOCTb cocTaBmia 25%, T.e. HaOmonanack y 8 MalueHTOK.
VYV 5 w3 Hux 10 omepaiu Obuta Jerkas crenenb [AMII, kotopas
HOCJIe ONEepaluK CTajla cpeiHel Wi Tsbkenold. Takum oOpaszom,
4acToTa BOSHUKHOBEHHs ypreHTHOTH de novo — 15%.

VY 4 (12,5%) nanueHTox 10 onepanuu ObUIO CMEIIaHHOE He-
nepkanue Mour. Y 2 (50%) 13 HUX ypreHTHOCTh OblIa KYITHPO-
BaHa, yiry4uieHue cumnromoB FAMII 3adukcupoBaHo y Beex 4
MalMEeHTOK.

HHTpaonepamoHHbIX OCIOKHEHUH (KPOBOTEUYCHHE, TPaBMa
MOUEBOI'0 Iy3bIps U YPETphl) HE BbIABICHO. B paHHeMm mociie-
onepauuoHHoM nepuone y 3 (9,38%) mamueHTok oTMeuanach
3a/1epikka Moun. Y 2 (6,25%) nanueHToK Moua BBIBOAMIIACH Ka-
TeTepoM Kaxzple 4 yaca B niepBble cyTkH, y 1 (3,13%) 3anepxka
MOYH CaAMOCTOSITENILHO KYIMPOBaiach Ha (JOHE MEINKAMEHTO3HON
Tepanuu (rmposepuH 0,5 Mr - 1 MJI IOAKOXKHO 2 pa3a, TaMCYJI031H
0,4 mr). ¥V Beex 3 malueHTOK 3a/iep>Kka MOUH KyITMPOBaHa B CPOK
or 1 1o 3 nueit. ¥V 2 (6,25%) nauneHToK B TEYEHHE NEPBBIX CYTOK
ObLH Xa100bI Ha 00JIb B 00IACTH CYXOXKUIMI IIPUBOJISILIIMX MBILIIL]
oenpa. Ha hore ananbretTiyeckoii Teparnuu 60JIeBoi CHHIAPOM ObLT
KyIIMPOBaH B TEUECHHE MEPBBIX CYTOK IOCie oreparyu. [emarom
TOCJIe OIepaIi He OOHAPYIKEHO.

B nozanem nocneonepanyioHHOM nepuoe (I1ocie BHIITHCKN)
BBISIBJIEHO 2 Clly4asi OCTpOro nuctuta. He BbIsSBIEHO HU OZHOM
apo3uu. [locse BBIMUCKK HU Y OJHOW MAMEHTKH He OBLIO Ka-
7106 Ha 0OJIb.

DddexTrBHOCTS Omepanuu coctaBmiaa 87,5%. Dta tmdpa
6nm3ka K cpenHeil 3QQEeKTUBHOCTH B APYTHX HCCIIEIOBAHUSIX
[8,21]. Meroauka TOTRP mnoxpazymeBaeT BepTHKaJIbHbBIA X0
JICHTBI OT ypeprl J10 JIOHHOT'O COYJICHCHMS. TaKOﬁ X0 MOBTOPSA-
€T aHaTOMHUYECKHH XoJ Imy0o-yperpaibHOil cBsi3ku. Hanbonee
NpUOJIMHKEHHOE K €CTECTBEHHOW aHATOMUU PACIIONIOKESHHUE TIeT-
JIY IOJDKHO OBITH XOPOIIEH MPEAI0OChUIKOM JIJIsl BOCCTAHOBIICHHUSI
HopMaibHO# ¢yHkuuu [5,13]. Heobxonum Oosee [UTUTENIBHBIN
nieproz HaOMIoeHNsE 1 OOJIbIIIee YUCIIO ClIydaeB 1jist Oonee 00b-
SKTHUBHOI OLeHKH () (HEeKTUBHOCTH METOAUKHU. Bo3HMKHOBEHHE
YpPreHTHOCTH de NoVo B MPOBEICHHOM HaMH HCCIIEOBAHUH CO-
craBuio 15%, B apyrux uccienoBanusx — ot 9 no 27% [8,19].
Kocoe pacnonoxenue newiu npu BoinogHenun onepauuun TOT
in-out WK out-in C IIOMOIIBIO IPYTUX METOAUK SIBISICTCS MPH-
YMHOW HENpaBUJIBHOIO, OIM3KOrO K IEiiKe MOYEBOro Iy3bIps,
pacrionoxeHus netTiau [7]. bauskoe k mieiike MOUEBOro Iy3bIpsi
PaCIoIO)KEHUE TICTIIM MOBBIIIACT PUCK PA3BUTHUA CHUMIITOMOB
ypreutHoctH [18]. Ocobennoctu meropuku TOTRP (ropuson-
TaJbHBINA XOA METIM, IPOKOJI BHYTPEHHEH MONEPEUHON MBIILIIbI
IPOMEKHOCTH OJM3KO K MeaTycy) IMO3BOJISIIOT PACIHOIOKHUTh
IEeTII0 B 00JIaCTU CPEeAHEH ypeTpsl, HCKIIIOUAIOT IICeYHOE pac-
IIOJIOKCHUE NETIIM, YTO, Ha HAIll B3IVIAA, CHUXKACT PUCK pa3BU-
TUs ypreutHocTu de novo. VMHpaonepaunoHHbIX OCIOKHEHUH
(TpaBMa MOYEBOTO ITy3bIps, YPETPbI, KPOBOTEUEHHE) HE OTME-
gyeHo. ComacHO JINTEepaTypHBIM JaHHBIM, KPOBOTeUeHHE Oolee
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100 M Berpeuaercs B 0,5-10 2% cityyae, TpaBMa MOYEBOIO
ny3sips - ot 0,6 no 4,5% [7,14]. Cocynuctele NOBpEXICHUS,
TpaBMa ypeTpbl U MOYEBOI'O ITY3bIPs, B OCHOBHOM, IIPOUCXOAAT
Ha JTame cjienoro mytu cruwiera. Crienoi myTh CTHJIETA NPH
meroarke TOTRP HamHOro KOpoue, 4eM Mpu METOAMKE in-out
u cocrasiser 1,5-2,0 cm [13,15], uto cHUKaeT PUCK COCYIUCTBIX
HOBPEXICHUN. YKa3aTeNbHBII Majell, pacHojOKEHHBI B paHe,
3aIlHIIACT YpeTpy, KOTOpas HaXOIUTCS MEIHalbHO OT HEro, ¢
HPOTUBOIIOIOXKHOIO OT cTUiieTa Kpast. [1py npaBUIbHOM BBITIONIHE-
HHUH IIPOKOJIA CTUJIET IPOXOAUT IO JICBATOPOM, YTO CHHMIKACT PUCK
TPaBMbI MOYEBOTO Iy3bIPsl. DT OCOOCHHOCTH SIBISIOTCS MPOQH-
JIAKTUKOM paHEeHHs ypeTpbl U MOUYEBOIO ITy3bIps. 3aJiepiKKa MOYH
riocJie onepauuu Bo3Hukia y 3 (9,38%) narueHTok u Obuia Kymu-
poBaHa € IOMOIIbIO HHTepMPITTprlOLHefI KaTreTepusaluu Wik Ha
(hone MenKaMeHTo3HOH Teparmu. COrIaCHO JIMTEepaTypPHBIM JIaH-
HBIM, 33/Iep’KKa MOYM BCTpedaeTcst ¢ 4acToToi ot 5% 10 53% u
B HEKOTOPBIX CIIydasx TPeOyeT XHPYpruuecKoro ociadieHus Win
nepecedeHns new [14,17]. 3agepxka MouH, 10 Bceil BEpOSTHO-
CTH, CBiA3aHa C YPE3MEPHBIM HATSXKECHUEM IICTIIN. MC’TOJI HaTsKe-
HUS TICTIIH TOJDKEH OBITh CTaHIapTH30BaH. [[jist TOro, 4To0bI MeT/Ist
JIOKHIACHh KXKIBIA Pa3 ¢ OMMHAKOBBIM HATSDKCHHEM HEOOXOIUMO
UCIIOJIb30BaTh METII0 ¢ MHHHMAJbHOH 3ractuyHocThio. [ocne
BBIMIMCKK HHU OJIHA MAIMCHTKA HE MPEIbABISLIIA JKaI00bl Ha OOJb.
XpoHudeckuii 601€BOI CHHAPOM, 110 JaHHBIM JIUTEPaTypsl, BCTpe-
yaercst B 1,3-6,4% ciyqae [15]. IIpokon no meronuke TOTRP
HPOXOIUT BIUIOTHYIO K HIDKHEH BETBU JJOOKOBOI KOCTH, 3TO MECTO
MAKCHMaJIbHO YHQJICHO OT 3aJHel BETBU 3allMPaTEIbHOIO HEpBa,
TaKOe MOJIOKSHHE METIN CHIDKACT PUCK BOSHUKHOBEHHS 00JIEBOrO
curapoma [8] (Puc. 8).

Puc. 8. Ilonoswcenue nemuu

He BbIsIBIIEHO HU OIHOH pO3UM TEpeAHEH CTEHKH Bilaraju-
ma. B nuteparype 3po3us BCTpeyaercs, B CpeHEM, ¢ YaCTOTOH
2,9% u BBIABISSICH B TIEPUOA OT 2 HeAelb 10 6 mecsies [8].
I'panuna Mmex 1y ypeTpoii u myOoLepBHKaIbHO# (acuueil mioxo
i depeHupyeTcs, Io3TOMY JTUCCEKIUS B 3TOil 30He 0COOCH-
HO CJIOKHA ¥ onacHa. J{J1st TOCTH)KEHHUS ClI0s1, B KOTOPOM JIOJIK-
Ha JIOKATh JICHTa, HEOOXOMMO pacceyb CTEHKY BIArayiviia H
nyoorepBukanpHyto dacuunto. [ToBepXHOCTHOE pacronoKeHne
NETIN O]l CTCHKOM BJarajuila sBJISCTCS MPUYMHON BO3HHK-
HOBEHUs 3po3uid. [Ipy KOCOM PaCIONOKEHUN METIM CUHTETH-
Yeckasl JICHTa PacIoNoKeHa ONU3KO K CIU3MCTOH Blaraiuiia
B 00JacTH JaTepasibHOi 60po3pb! [7], MOITOMY IPO3MU YACTO
BO3HUKAIOT B 3TOi 001acTu. [Ipn ropu3oHTaILHOM PACIIONONKE-
uuu et (TOTRP), nenra pacronoxeHa nryoike, 4To CHUKAET
PHCK pa3BHUTHS 3PO3UH B 00JIACTH JIaTepaibHOW OOPO3/IbI.

BoiBoabl. Meroguka TOTRP npopemoncTpupoBasia BbICO-
Kyto s¢¢pexruBnocts B geuennn CHM u cMmemanHoro Hemep-
xaHus Mou (B 87,5% ciyuaeB oTMeueHo yaydieHnue, B 81,2%
— MOMHOCTBIO KynupoBaHbl cumntombl CHM u B 46,6% - cum-
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nrombl TAMII). Vprentaocts de novo cocraBuna 15%. Ot-
MEYEHO I0JIHOE OTCYTCTBHE MHTPAOICPALMOHHBIX OCIOKHCHHA.
Takux 1ocneonepalmoHHbIX OCIOKHEHUH Kak 2pO3usl Biarajiu-
1113, XPOHUYCCKHI OOJIEBOI CHHIPOM He BbIsiBIeHO. Heobxonnmo
GoJIbllee KOJIMYECTBO CITydaeB U Ooliee MPOJODKUTENBHBIH CPOK
HaGJ'[}O}IeHPlfI JUIA HO}ITBep)K}leHI/Iﬂ nonyquHbe pe3y.anaTOB.
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SUMMARY

TOTRP EXPERIENCE IN TREATING WOMEN’S
STRESS CONTINUITY IN WOMEN

Nikitin A., Bakhtiyarov K., Trubitsyna M.

Federal State Autonomous Educational Institution of Higher
Education, .M. Sechenov First Moscow State Medical Univer-
sity of the Ministry of Health of the Russian Federation (Sech-
enov University); Network of Family Medical Centers LLC,
Moscow, Russia

The aim of the study was to evaluate the efficacy and safety
of the TOTRP (tension-free vaginal tape-obturator retropub-
lic) methodology, as well as the frequency of de novo urgen-
cy symptoms. A retrospective study included 32 women with
stressful and mixed urinary incontinence with a predominance
of the stress component without concomitant genital prolapse,
as well as without surgical intervention for a history of urinary
incontinence and pelvic prolapse. Patients underwent surgi-
cal intervention according to the TOTRP method using Lintex
UroSling® polypropylene tape from February to October 2018.
According to the results of the ICIQ-SF and OAB awareness
Tool questionnaires, 14 (43.7%) patients were registered prior
to surgical treatment. with an average degree of stress urinary
incontinence, 18 (56.3%) - severe; 19 (59%) patients with mild
bladder hyperactivity, 4 (12.5%) - moderate. Through surgical
intervention, stress urinary incontinence was completely stopped
in 26 (81.25%) and transferred to mild degree in 2 (6.25%), in 5

© GMN

(15.6%) - moderate degree. So, the effectiveness of the TOTRP
technique was 87.5%. Postoperative urgency was 8 (25%), of
which de novo - 5 (15.63%). The treatment was characterized by
the complete absence of intraoperative complications.

Keywords: TOTRP; TVT-O; stress urinary incontinence;
overactive bladder; urgency; sling.

PE3IOME

ONBIT MPUMEHEHMSI METOJIMKH TOTRP B JIEYE-
HUH CTPECCOBOT'O HEJIEP’KAHUSI MOYM V KEH-
L{AH

Huxkutun A.H., Baxtusapos K.P., Tpyounsina M.B.

DIAOY BO Ilepsviii MIMY um. H.M. Ceuenosa Munzopasa
Poccuu (Ceuenosckuil Ynusepcumem), kagheopa akyuiepcmaa,
eunexonoauu u nepunamonocuu, OO0 «Cemwv Cemetinvix Meou-
yunckux Llenmposy, Mockea, Poccus

Lenbio uccnenoBanus sIBUIACh OLEHKAa 3()GEKTUBHOCTH H
6e3zomacnoct Metoaukn TOTRP (tension-free vaginal tape-
obturator retropublic) u onpeaeseHNHe YaCTOThl BO3HUKHOBECHUS
CHMITOMOB YpreHTHOCTH de novo.

B perpocrnekTMBHOE HCCIICOBAaHUE BKIIOYEHBI 32 HKCHIIM-
HbI CO CTPECCOBLIM U CMCIIAHHBIM HEACPKAHUEM MOYHU C IIpE-
o0ajaHieM CTPECCOBOIO KOMIIOHEHTa 0€3 COINyTCTBYIOIIETO
IeHUTAJBHOTO IpoJamca, a Takke 0e3 OnepaTHBHBIX BMeIla-
TCIBCTB I10 HOBO}ly HEACPXaHUusA MOYH U Ol'lyLL[eHI/IS[ OpraHoB
Majloro Taza B aHamHe3e. [lalMeHTKaM BBINOJIHEHO ONEpaTHB-
Hoe BMewmarenbcTBO 1o Meroxuke TOTRP ¢ nmpumenenuem
HOJIUITPONUIICHOBOM JIeHThl YpoCnuHr® ¢upmel «JInHTEKC) B
nepuon ¢ ¢espans o oktsiops 2018 . B cooTBeTcTBHU C pe-
syasraramu onpocHukoB ICIQ-SF u OAB awareness Tool mo
OIIEPATUBHOTIO JICYEHUs 3aperucTpupoBano 14 (43,7%) namuen-
TOK CO CPEIHEH CTENEHBIO CTPECCOBOTO HelepKaHust Mo4H, 18
(56,3%) — ¢ Tsxénoii crenenbto; 19 (59%) nanueHTox ¢ Jerkoi
CTENEHbIO IMIIEPAaKTUBHOCTH MOUEBOro 1my3nips, 4 (12,5%) — co
cpenHelt crenenpto. [TocpeacTBoM oneparnBHOIO BMEIIATE b-
CTBa CTPECCOBOE HEACPKAHME MOYU IOJHOCTHIO KYMHPOBAHO
y 26 (81,25%) nmauueHToK, NepeBeCHO B JIETKYIO CTEHECHb Yy 2
(6,25%), B cpennioto crenenb - y 5 (15,6%). DddexTuBHOCTH
metonuku TOTRP cocrasuna 28 (87,5%), nocneonepaiuonHas
YPreHTHOCTSD - 8 (25%), u3 Hux de novo — 5 (15,63%). JIeuenne
XapaKTEPU30BaJIOCh IMOJIHBIM OTCYTCTBHUEM HHTpaoIepanuoH-
HBIX OCJIO)KHEHUH.

@9boydy

TOTRP-3g0m©og0l  253myggbgdol  gsdmEpomgds  do@-
ol LG byeo V9740390 mbol AML Jogn 9ddo

5.60308060, 3.05b@GosMMgo, 3.3Gdoz0bs

dolbgmgol 0.Lghgbmgol Lsbganmdols 3oMggeno Lsdgoo-
3060 996039MLoBgHo, 3956mdol, aobgzmemyools s
39M0bs@Amemaools  gomgoes; “Lomyxobm  Lsdgwoiobem
396G ®gd0L Jlgano”, dmbimgo, dylgomo

33e0930L 30bobl [omImowygbws TOTRP (tension-free
vaginal tape-obturator retropublic) 3gmm@memaools 9939
BYOmdobs s Ylog@dmbmgdol, sp@gmgyg,de novo @ qb-
Ago Lodd@mdgdol Lobdodol Yggsligds.
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obB®ocdgdymo  ogm 14 (43,7%) 353096@0 Ds@wols
bA®gbgao g930890@mdols Lodygomm  bodolbom, 18
(56.3%) — ddodg bodolbbom, 19 (59%) -d93@ol Abydydo
bodobbols do3g@sdogdmdom,4 (12.5%) go - Lodygsgom
bodobbol. Jodg@aogmo hodggol Ygogyse Fs@ool
LA®gbygaro 9930390 mds LOgms© 393009d9e 0dbs
26 (8125%) 3530963 T0, 2-Fo (6.25%) yowsgows dbydy
bo@obbdo, 5-do (156%) go - bmdogd bodolbdo.

sd@0po0, TOTRP-3gmmeol 9539Jda®mded  dgooyobs
87.5%; 3mlLEM3gHhozogmds 7y gbdmmdsd  dgswao-
bs 8 (25%), dsmgob de novo - 5 (15.63%). d3n@bognmds
boloosmwgdmes  0bG@sM3gMsEogeo  gommgmgdgools
>MAgdmdom.

THE PREDICTIVE VALUE OF THE MATERNAL RISK FACTORS
IN FETAL GROWTH RETARDATION

Chigladze M.

1. Javakhishvili Thilisi State University, The Faculty of Medicine, Georgia

The investigation of causes of the syndrome of fetal growth
retardation represents one of the urgent issues of perinatology.
The above mentioned is conditioned by the increasing tendency
for the spread of disease, the frequency of complications and the
negative impact on the further health conditions of children. The
fetal growth retardation was acknowledged as “the most com-
mon and complex problem of modern obstetrics” [2,3] by the
American Board of Obstetrics and Gynecology in 2013.

According to the population studies conducted in recent years
the spread of fetal growth retardation equals to 10-44% on aver-
age. Based on the data of a number of authors, the disease is reg-
istered in every tenth pregnancy and 3-8% of the newborn babies
suffer from it (11). The fetal growth retardation is related to the
high risk of postnatal morbidity: chronic hypoxia, hyperbilirubi-
nemia (elevated bilirubin), hypoglycemia, respiratory and neu-
rological disorders (12%) [15]. The fetal growth retardation is
the most considerable cause of neonates’ stillbirth, that accounts
for fourfold increase of its coefficient [8,11]. The decrease in
cognitive function and the development of metabolic syndromes
in children are specified as the long-term complications of the
disease [15]. Nowadays, there exist a fair amount of information
about the etiology and pathogenesis of fetal growth retardation.
The hypotrophy of fetus is the poly -etiologic process, in devel-
opment of which maternal (age, socio-economic status, ethnic
affiliation, somatic pathology, folate deficiency, pernicious hab-
its etc.), placental (infarction, developmental anomaly, anoma-
lous implantation, infectious placentitis) or fetal (constitutional
peculiarities, gender, location, malformation, chromosomal ab-
errations, congenital anomalies, current infections following the
pregnancy) factors perform the vital role. In 20% of cases the
major cause of fetal growth retardation represents a genetic or
infectious pathology [3,12].

It is also worth noting, that the risk factors have not been en-
tirely systemized, the frequency and share of each factor causing
the syndrome is unknown [4]. The specific attention should be
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focused on the maternal risk factor, whose negative impact ac-
counts for the disorder of placental angiogenesis, feto - placental
insufficiency (dysfunction of placenta), the metabolic disorders
in the fetus and newborn babies [6,10]. The identification of the
maternal risk factors is a cornerstone of the successful solution
to this problem.

The aim of the research was to identify the risk-factors for
fetal growth retardation and determine their predictive value.

Material and methods. The hospital retrospective case-
control study was conducted in the traditional design. By ap-
plying the selection method 92 mothers, whose pregnancy was
completed by the birth of the neonate suffering from intrauter-
ine growth restriction, were involved in the case (main) group.
The verification of the syndrome of fetal growth retardation was
based on the inconsistency between the fetometrical data and the
gestational age of the fetus.

The inclusion criteria for the main group were as follows: the
reproductive age (from 16 up to 40); the verified diagnosis of the
syndrome of fetal growth retardation; single fetal pregnancy; the
informed patient’s consent to conducting the clinical research.

The exclusion criteria for the clinical research were as fol-
lows: multi fetal pregnancy; the pregnancy achieved by the as-
sisted reproductive technologies; the chronic somatic pathology;
the congenital anomalies in fetal growth.

The case group consisted of 50 pregnant women, whose preg-
nancy was developing physiologically and was completed by
the birth of a healthy neonate, whose anthropometric indicators
corresponded to their gestational age.

The risk factors were studied through investigating the preg-
nant women by cross-sectional study (medical history) and stan-
dard questionnaire. There were studied the pregnant women’s
socio-economic and demographic characteristics, obstetric
anamnesis, extra genital and genital morbidity, obstetric com-
plications. The length of completing the questionnaire was 45
minutes on average.



GEORGIAN MEDICAL NEWS
No 10 (295) 2019

The statistical analysis was conducted through using the Mi-
crosoft Excel 2010 and SPSS/v15 software packages. In order to
evaluate the risk factors, the odds ratio (OR) was studied with
95% CI (confident interval)

Results and their discussion. 142 pregnant women of the re-
productive age were studied, 83 of them were Georgian (58,5%)
and 59 — of different nationalities (41,5%). The average age of
the research participants was 27.146.3 in the main group and
27.2+5.8 in the control group. The majority of the participants
represented civil servants (the main group — 54.4%, and the con-
trol group — 58%). The low level of education (21.7%), financial
income (23.9%) and low standards of living (23.7%) were more
frequently encountered in the main group. Table 1 shows the
quantitative indicators of the mother’s demographic and socio-
economic risk factors and their relative risk.

Based on the findings, more than 2 indicators of odds ratio
were revealed among the single (OR-2.18) and Tabaco consum-
ing mothers (OR - 2.55). The low standards of living (OR-3.61,
95% CI 1.08-13.31, p-0.034), chronic stress ( OR-3.06, 95% CI
1.41-6.69, p-0.004), sleeping disorder (OR —3.33, 95% CI 1.51-
7.34, P-0.002) and poor nutrition (OR-3.81, 95% CI 1.73-8.49,
p-0.001) proved to be statistically valid.

It is worth noting, that regarding the coexisting extra geni-
tal diseases, the obesity (50.0) and gastroenterologic diseases
(55.4%) prevailed among the patients of the main group, that
1.5 times exceeded the data of the control group (32% and 46%,
respectively), Table 2.

The high indicators of odds ratio were detected in case of
existing the endocrine pathology (OR-3.27, 95% CI-1.23-
9.02,p-0.014), ischemic heart disease (OR-4.35, 95% CI-1.45-
13.92, p- 0.006), arterial hypertension (OR-6.47, 95% CI-2.63-
16.29, p-0.000), anemia (OR-4.11, 95% CI-1.80-9.42, p-0. 001)
and chronic pathology of respiratory system (OR-3.42, 95% CI-
1.57-7.52, p-0.002). The anemia was represented by extremely
high share (80.4%), that denoted the sharp decline in the process
of erythropoiesis. Anemia in the maternal and fetal organism
causes the decline in ferment activation of the respiratory system
and even more strengthens the placental insufficiency [2,13].

In terms of the coexisting genital pathology the special at-
tention was focused on the chronic inflammatory and parasitic
diseases. The frequency of the inflammatory processes of genital
system was revealed to be higher in the cases of fetal growth
retardation (main group- 52.2%, control group- 40%), Table 3.

Table 1. Demographic and socio-economic risk factors

. Main group Control group o
Risk factors (n=92) (n=50) OR 95% CI1 P
Age (>35) 11(11.9%) 6(12%) 0.99 0.31-3.27 1.000
Secondary education 20(21.7%) 8(16%) 1.45 0.54-3.98 0.548
Housewife 42(45.6%) 17(34%) 1.63 0.75-3.55 0.243
Civil servant 50(54.4%) 29(58%) 0.86 0.40-1.83 0.809
Mental labor 47(51.1%) 29(58%) 0.75 0.36-1.60 0.540
Physical labor 45(48.9%) 18(36%) 1.70 0.79-3.67 0.193
Law financial income 21(22.8%) 7(14%) 1.81 0.66-5.16 0.298
Low standards of living 22(23.9%) 4(8%) 3.61 1.08-13.31 0.034
Single mother 5(5.4%) 1(2%) 2.81 0.30-66.70 0.592
Tabaco consumption 27(29.4%) 7(14%) 2.55 0.95-7.10 0.062
Chronic stress 65(70.6%) 22 (44%) 3.06 1.41-6.69 0.004
Sleeping disorder 68(73.9%) 23(46%) 3.33 1.51-7.34 0.002
Poor nutrition 69(75%) 22(44%) 3.81 1.73-8.49 0.001
Table 2. Extra genital pathology revealed in the studied women (n=142)
Main (n=92) Control (n=50)
Extra genital patholo OR 95% Cl1

gential pathology ANP % ANP % ’ P
Obesity 46 50.0% 16 32.0% 2.13 0.97-4.66 0.059
Diabetes 3 3.4% 1 2.0% 1.65 0.15-41.67 1.000
Liver pathology 18 19% 5 10.0% 1.53 0.69-7.28 0.216
Gastroenterologic diseases 51 55.4% 23 46.0% 1.46 0.69-3.09 0.369
Endocrine diseases 32 34.9% 14.0% 3.27 1.23-9.02 0.014
IHD 30 32.6% 10.0% 4.35 1.45-13.92 0.006
Arterial hypertension 54 58.7% 18.0% 6.47 2.63-16.29 0.000
Anemia 74 80.4% 25 50.0% 4.11 1.80-9.42 0.001
Chronic pathology 64 69.7% 20 40.0% 3.42 1.57-7.52 0.002
of respiratory system
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Table 3. Genital pathology revealed in the studied women (n=142)

Main (n=92) control
Genital pathology OR 95% CI P
ANP % ANP %

Chronic inflammatory 48 52.2% 20 40.0% 1.63 0.76-3.49 0.226
Inflammation of cervix 35 38.0% 6 12.0% 4.50 1.62-13.14 0.003
Cervicitis 29 31.5% 3 6.0% 2.83 1.06-7.83 0.036
Endometriosis 9 9.9% 3 6.0% 1.69 0.39-8.37 0.646
Endometrial hyperplasia 7 7.6% 2 4.0% 1.97 0.35-14.36 0.629
Ovarian cysts 16 17.4% 4 8.0% 2.42 0.69-9.17 0.199
Ovarian chronic inflammation 37 40.2% 6 12.0% 4.93 1.78-14.37 0.001
Cervical erosion 40 43.5 9 18.0% 3.64 1.48-9.16 0.004
Colpitis (vaginitis) 52 56.5% 19 38.0% 2.12 0.99-4.56 0.053
Trichomoniasis 39 42.4% 16 32.0% 1.56 0.71-3.44 0.302
Mycoplasmosis 13 14.1% 6 12.0% 1.20 0.39-3.86 0.922
Clamidiosis 39 42.4% 11 22.0% 2.60 1.12-6.19 0.025

Table 4. The correlation coefficient of intensity of the risk factors

Maternal risk factors Ma(il111=g9r20)up Conz:‘l():lsgol;oup Coegi(c)i ent
Low standards of living 22(23.9%) 4 (8%) 2,98
Chronic stress 65 (70.6%) 22 (44%) 1,60
Sleeping disorders 68 (73.9%) 23 (46%) 1,61
Poor nutrition 69 (75%) 22 (44%) 1,70
Endocrine pathology 32 (34.9%) 7 (14.0%) 2,49
IHD 30 (32.6%) 5(10.0%) 3,26
Arterial hypertension 54 (58.7%) 9 (18.0%) 3,26
Anemia 74 (80.4%) 25 (50.0%) 1,60
Pathology of respiratory system 64 (69.7%) 20 (40.0%) 1,74
Inflammation of cervix 35 (38.0%) 6 (12.0%) 3,16
Cervicitis 29 (31.5%) 3 (6.0%) 5,25
Ovarian inflammation 37 (40.2%) 6 (12.0%) 3,35
Cervical erosion 40 (43.5%) 9 (18.0%) 2,41
Clamidiosis 39 (42.4%) 11 (22.0%) 1,92
Vomiting during pregnancy 81 (88.0%) 24 (48%) 1,83
Risks to miscarriage 80 (86.9%) 19 (38%) 2,28
Preeclampsia 47 (51.1%) 4 (8%) 6,38
Low amniotic fluid 69 (75%) 8 (16%) 4,68

The inflammation of cervix was detected three times more in
the main group (38%) (OR-4.50, 95% CI-1.62-13.14, p-0.003).
The cervicitis (31.5%) (OR-2.83, 95% CI-1.06-7.83, p-0.036),
ovarian chronic inflammation (40.2%) (OR-4.93, 95% CI-1.78-
14.37, p-0.001) and cervical erosion (43.5%) (OR-3.64, 95%
CI-1.48-9.16, p-0.004) were represented by the high share. Ac-
cording to the researches, the chronic genital inflammatory pro-
cesses disturb the pregnant woman’s ability in adaptation, cause
the metabolic disorders and prolong the feto-placental insufficien-
cy [1]. Among the parasitic and infectious diseases, the attention
was focused on the high frequency of trichomoniasis (42.4%) and
clamidiosis (42.4%). In the case of clamidiosis the odds ratio was
high as well (OR-2.60, 95% CI-1.12-6.19, p-0.025). Depending on
the literary data, during pregnancy the activation of parasitic and
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infectious processes is linked to the homeostatic changes of the or-
ganism and effects the fetal organs as well as the systems of vital
importance extremely negatively [14].

In case of the fetal growth retardation the study of the obstet-
ric anamnesis of the pregnant women showed that the average
indicator of the recurrent pregnancy was 2.15+1.75, and the par-
ity- 1.49+0.81; in the control group - 2.6+1.52 and 1.82+1.11, re-
spectively. The hormonal contraceptives were taken by 28.3% of
the main group and 28.0% of the control group. Dysmenorrhea
was detected in 46.7% of the main group, whereas this indicator
made 16% in the control group. There were also detected more
cases of current complications following the pregnancy (27.2%)
and labor (29.4%) in the anamnesis of the pregnant women with
fetal growth retardation (in the control group 20% and 16%). As
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regards the current complications following the pregnancy: in
the main group there were surely encountered vomiting during
pregnancy (88.0%) (OR-7.97, 95% CI-3.20-20.24, p-0.000), the
risks to miscarriage (loss of fetus) (86.9%) (OR-10.8, 95% CI-
4.39 -1.84, p-0.000), low amniotic fluid (69.6%) (OR-15.7, 95%
CI-6.0 -42.74, p-0.000) and preeclampsia (951.1%)(OR-12.01,
95% CI-3.72-42.92, p-0.000). Preeclampsia is the most frequent
and greatest cause of the placental blood circulation disorder and
insufficiency that perform the significant role in developing the
fetal growth retardation. As regards the low amniotic fluid, ac-
cording to the data of recent years, oligohydramnios is consid-
ered to be one of the earlier diagnostic criteria of the fetal growth
retardation [7,9].

In order to assess the predictive value of the statistically-valid
risk factors identified in the process of the research, there was
determined the correlation coefficient of intensity (K), which is
calculated on the basis of the relation between the frequency of
risk-factors among the sick and healthy people (Table 4).

The risk factors of high predictive value having been revealed
according to the correlation coefficient of intensity (K) were as
follows: the low standards of living (2,98), endocrine pathol-
ogy (2,49), ischemic heart disease (3,26), inflammation of cer-
vix (3,16), cervicitis (5,25), ovarian chronic inflammation (3,35)
and risks to miscarriage (2,28). Preeclampsia (6,38) and low
amniotic fluid (4,68) proved to be of particularly high predic-
tive value.

In conclusion, the complex study of the mother’s social, hy-
gienic, medical and biological characteristics was conducted in
the process of research. There were revealed the statistically-
valid risk factors having a high priority and predictive value, the
revelation of which is possible on the pre-gravid phase. Their
timely identification and the introduction of individual measures
of managing them assume the considerable importance to mini-
mize the degree of exposition and reduce the negative impact on
the pregnant woman and fetus.
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SUMMARY

THE PREDICTIVE VALUE OF THE MATERNAL RISK
FACTORS IN FETAL GROWTH RETARDATION

Chigladze M.

1. Javakhishvili Thilisi State University, The Faculty of Medi-
cine, Georgia

The research aimed at studying the mother’s social, hygienic
and medical biological risk factors and determining their predic-
tive value.

The retrospective case-control study was conducted with
142 pregnant women participating in it. In the case group
there were involved 92 mothers whose pregnancy was com-
pleted by the birth of a newborn baby suffering from the in-
trauterine growth restriction. The control group was made of
50 pregnant women, whose pregnancy was completed by the
birth of a healthy neonate.

The research resulted in specifying the risk factors of high
priority: the low standards of living (OR 3.61), sleeping disorder
(OR- 3.33), chronic stress (OR-3.06) and poor nutrition (OR-
3.81). As regards the coexisting pathology the following was re-
vealed: endocrine pathology (OR- 3.27), ischemic heart disease
(OR-4.35), arterial hypertension (OR-6.47), anemia (OR-4.11),
pathology of respiratory system (OR-3.42). The preeclampsia
(92%) and low amniotic fluid (89%) were detected to have the
high predictive value.
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The awareness of risk factors allows us to employ the timely
measures for the reduction of negative impact on the fetus and
neonate.

Keywords: Growth retardation, Fetal, Intrauterine, Genital
pathology, Growth restriction.

PE3IOME

PUCK-®AKTOPHI TIPU BHYTPUYTPOBHOM 3A-
JEPKKE PABBUTUS IIVIOJA U UX IPEJUKTOPHOE
3HAYEHUE

Yurmanze M.III.

Tounucckuii 2ocyoapcmeennviii ynugepcumem um. M. Jocasa-
Xuweunu, meouyunckuil paxynomem, I py3us

Lenpro uccnenoBanus SIBUIOCH ONpENEICHUE COLUAIBHO-
TMTUEHUYECKUX M MEINKO-OMOIOTHYeCKHX (DakTOpOB BHY-
TPUYTPOOHOH 3aepKKH Pa3BUTHsS IUIOAA M UX HPEAUKTOP-
HOTO 3HAYCHHUS.

IIpoBeneHo peTpOCIEeKTUBHOE HCCIECIOBAaHUE METOIOM CIIy-
4aii-KOHTPOJIb ¢ ywacTBoBaiu 142 poxenuu. Hccnempyemyro
rpymiy coctaBuwin 92 mMarepu, OEpeMEHHOCTb KOTOPBIX 3aBep-
IIWJIACh POXKICHUEM JIeTel C BHYTPEYTPOOHOH 3a/IepiKKOil pas-
BUTHA. B KOHTponbpHY!O rpynmy Bouun 50 poskeHHUI| CO 300po-
BBIMH HOBOPO)KZACHHBIMH.

Pesynbrarsl MCCieOBaHUS BBIIBHIM NPUOPUTETHBIC PHCK-
(axropel: HU3KMUi yposeHb xu3Hu (OR-3.61), Hapyiienne cHa
(OR-3.33), xponnueckuii crpecc (OR-3.06) u HepaunoHalibHOE
nuranue (OR-3.81).

Yro KacaeTcs COUCTaHHBIX MATOJNIOTHHA: SHAOKPUHHAS [1aTOJIO-
rust (OR-3.27), umemunueckas 6one3np cepamna (OR-4.35), ap-
TepuaibHas runeprensus (OR-6.47), xenesonuduimrHas aHe-
must (OR-4.11), nmatonorus nsixarensHoi cuctemsl (OR-3.42).
BeisiBieHa BbICOKAsl IPEIUKTOPHAS 3HAYUMOCTD HPECKIAMIICHH
(92%) 1 HU3KOTO YPOBHS OKOJIOIIONHBIX BoA (89%).

CBOEBpEMEHHOE BBISBICHUE PHUCK-(DAKTOPOB BHYTPUYTPOO-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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HOM 3aZACPIKKHU pasBUTHS TJI0AA TTIO3BOJIACT YCTPAHUTH UX OTPHU-
HaTeJIbHOEC BIIMAHUE HA IJIOA U HOBOPOXKJICHHOTIO.
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BIOACTIVE GLASS-CERAMIC COMPOSITION IN SURGICAL MANAGEMENT
OF PERIODONTAL INTRABONY DEFECTS

Lysenko O., Borysenko A.

O. Bogomolets National Medical University, Kyiv, Ukraine

Various treatment modalities have been investigated to repair/
regenerate periodontal tissues in an attempt to rich goal of peri-
odontal regeneration — gain periodontal attachment in severely
compromised teeth, decrease pocket depth, and stabilize gingi-
val recession [1]. Guided tissue regeneration (GTR) is preferred
in the case of noncontaing defect and extended flaps, which al-
lows to preventing apical epithelium proliferation, thickening
the soft tissue profile, and providing support for blood clot [18].
The additional use of bone graft is not an obligate precondition.
But such biomaterial supports barrier membrane from collapse
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into intrabony defect side, creates favorable conditions for ac-
celerating the restoration of bone tissue.

According to literature review, the research continues for
biomaterials that would satisfy all requirements for periodon-
tal regeneration [22]. Recently, synthetic products have been
developed, regulating composition and method of preparation
which allows achieve the necessary rate of biotransformation,
complete biodegradation, antibacterial activity, pronounced os-
teoconduction, and even osteoinduction [25]. This is achieved
due to guided change in the chemical composition of ceramic
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systems and their physical properties: differentiated microporos-
ity, nanostructuring, substitution of anionic and cationic phases,
addition of new elements [23]. Another way is the introduction
of biological agents — collagen, chitosan, protein and platelet-
derived growth factors, platelet concertations [6], the use of bio-
ceramics as scaffolds for tissue-engineering needs [14].

One such biomaterial can be a new bioactive ceramic nanocom-
posite, where additional doped of ceramic components with silver
and copper ions was used as directed functionalization [11]. We
have developed the bone substitute composition based on this bio-
ceramics in combination with a medicine containing glycosamino-
glycan compounds (GAGs). GAGs are actively involved in the for-
mation, development and repair of periodontal tissues [19]. Scabbia
et al. [21] has reported that appliance of hydroxyapatite-based bio-
material with chondroitin sulphate (Biostite®, Vebas s.r.l., Italy) in
deep intrabony defects significantly improves periodontal healing.
However, to apply of the proposed composition such as bone graft
in order to stimulate reparation/regeneration of periodontal tissues
in flap surgery requires further studies.

Thus, the aim of this research was to investigate clinical and
radiological efficacy of the proposed bioactive glass-ceramic
composition as bone substitute material for intrabony defects in
patients with periodontitis during GTR surgical procedure.

Material and methods. Bioactive glass-ceramic composition
(BGCC) feature. Samples of the bioactive ceramic composite are
microporous granules ranged in size from 0.3 to 0.7 mm consist
of uniformly distributed nanostructured particles (30-50 nm) of
biphasic calcium phosphate ceramics (hydroxyapatite (15-20%)
and P-tricalcium phosphate (15-20%)), and the rest (60-70%)
containing phases glass ceramics of the selected composition:

378i02-36Ca0O—13P205-3Mg0O—0.5K20—4.5ZnO—-6B203
wt.%)

To add antibacterial properties, the granules of the ceramic
composite were additionally doped with silver (1 at.%) and cop-
per (0.5 at.%).

To further additional stimulation of periodontal regeneration,
we proposed to introduce bone metabolism corrector (Alflutop®,
Biotehnos S.A., Romania) into the bioactive ceramic composite.
The medicine is available in ampoules, in the form of a sterile solu-
tion for injection, which contains a low-fat biologically active ex-
tract of small marine fish. The extract contains a significant quantity
of GAGs, sulfated polysaccharides and mineral salts of sodium, po-
tassium, calcium, magnesium, iron, copper, and zinc.

Study population. The study was conducted in a clinical group
of 47 patients (28 men and 19 women), with an average age of
43.2+1.7 years, suffering from periodontitis, stage II1, IV; grade
A, B. Inclusion criteria: patients suffered from periodontitis and
who consented to participate in the study, presence of a narrow
intrabony noncontaing defect with depth of S mm and more. Ex-
clusion criteria: presence of a width intrabony defect and hori-
zontal type of an alveolar bone resorption, presence less than 2
mm keratinized gingiva, smokers, patients with allergic anam-
nesis and decompensated related systemic pathology, pregnant
women and lactating mothers.

All patients underwent surgical treatment after successful ini-
tial periodontal therapy consisting of oral hygiene instructions
and scaling and root planing. Which led to soft tissues acute in-
flammatory reactions elimination, to gingival and hygienic indi-
ces normalization. Teeth presenting with mobility greater grade
1 were temporary splinted before surgery for 4 weeks. Patients
randomization was done by blind method in two experimental
groups (main and control). 24 patients both women and men,
with average age 45.2+1.2 years, were included in the control
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group. All surgeries and measurements were performed by the
same operator.

The clinical study was conducted in compliance with bioethi-
cal standards and agreed by the Bogomolets National Medical
University (Kyiv, Ukraine) Bioethics Committee, protocol Ne
82 from 08.10.2014. Informed consent was obtained from all
individual participants included in the study.

Surgical technique and postoperative management. After lo-
cal anesthesia at the surgical site full thickness mucoperiosteal
flap was elevated after intracervicular incisions were performed
both buccally and lingually. In case of width interdental space
(>2 mm) the modified papilla preservation technique was ap-
plied [5]. After flap reflection and bone defect exposure the peri-
odontal full debridement was carried out. The root surface was
conditioned with chelating agent (PrefGel®, Straumann, Swit-
zerland) during 2-3 min. The intrabony defect was filled with
bone substitute grafts. A barrier membrane was adapted to defect
margins and it was fixed after sterile saline solution hydrated.
The wound suturing was performed with monofilament suture
(5/0-6/0 Prolene®, Ethicon, USA) using single internal mattress
or double internal mattress technics.

In the main group were applied BGCC and bioresorbable
collagen membrane (Bio-Gide®, Geistlich Pharma AG, Swit-
zerland) (Fig. 1B). Previously BGCC sterilized granules were
hydrated in GAGs-based solution during 2-3 min. In the control
group were used the same barrier membrane and deproteinized
bovine bone mineral (DBBM) (Bio-Oss®, Geistlich Pharma AG,
Switzerland) — S fraction, with 0.25-1.0 mm size granules.

Postoperative management of patients was carried out accord-
ing to generally accepted protocols and the same in both clini-
cal groups. No systemic antibiotic coverage was used. 0.12%
Chlorexidine solution mouth-rinsing 3-4 times per day during
10 days were prescribed. Patients were strongly requested to
avoid brushing, flossing and chewing in the treated area. Local
hypothermia on skin from the side of surgery during 5-7 min
was proposed. A one week after sutures were removed and the
supragingival surgery site gently debrided.

Clinical data assessment. In the early postoperative period (7,
14 days) of postoperative pain, bleeding, hyperemia and soft tissue
swelling intensity was assessed according to the significant criteria:
none, minor, moderate or severe. The condition of the mucoperios-
teal flaps was estimated according to the early wound-healing index
by Wachtel et al. [28].

The following clinical parameters were evaluated at baseline,
6- and 12-months follow-up: clinical attachment level (CAL),
pocket probing depth (PPD), gingival recession level using
UNC 15 (LMDental, Finland) probe. Defect morphology was
characterized after flap reflection and debridement in terms of
distance between the cemento-enamel junction and the bottom
of the defect (CEJ-BD) (Fig. 1A). Any probing of periodontal
tissues was ruled out for the first 3 months. Hygienic status and
inflammation degree of periodontal tissues in general and lo-
cally, in the treated sites, were recorded from baseline using Full
Month Plaque Score index (FMPS) [15], Papilla Bleeding index
(PBI) [13], Plaque index (PI) and Gingival index (GI) [10] and
were reevaluated 6, 12 months after surgery.

Radiological data assessment. The alveolar bone tissue condi-
tion was assessed by X-ray panoramic view, intraoral contact ra-
diograms, and Cone Beam Computed Tomography (CBCT). The
quality of bone tissue was assessed supporting beam densitometry,
have been used software SimPlant Pro (ver. 11.02, Materialise, Bel-
gium) tools by an algorithm represented earlier [17]. The features
of periodontal defects topography, their configuration and relation
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to the surrounding teeth at baseline and follow-up 12 months after
surgical treatment were performed according to three-dimensional
reconstructions obtained from CBCT data.

Linear measurements (in mm) of distance between the CEJ
and the BD (A)) and the most coronally located part of the al-
veolar crest (C) were performed on all three-dimensional recon-
structions of periodontal defects at baseline. The intraosseous
component value of intrabony defects (B,) were calculated by
the formula:, where B — distance between the crest of the alveo-
lar bone and the bottom of the defect [20]. A year later, postop-
erative marks were determined in the same positions (A,, B,).

The intrabony defect bone filling value (D) determined by dif-
ference in mm. The radiological periodontal defect filling per-
centage was calculated by the formula [9]:

D
— X 100.
A

Proportionality (B, —B,)/ B, x 100 has been used for estima-
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tion the radiological filling percentage intraosseos component of
the intrabony defect.

Statistical analysis. Software Statistica (ver. 10.1, StatSoft
Inc., USA) was used to analysis. Kolmogorov-Smirnov test was
applied to confirm normal data distribution (¢=0.05). Evaluation
of results were performed by statistical variational and variance
ANOVA analysis, paired and unpaired t-test for twin compari-
sons. A data was considered statistically significant for p<0.05.
All quantitative parameters are represented in Mean+SE format
in which M — statistical mean, SE — standard error, and n — sub-
ject quantity.

Results and their discussion. The main group consisted of
23 patients, among whom IV grade periodontitis was diagnosed
in 15 (65.2%) persons, III grade — in 8 (34.7%). The control
group included 24 patients, among them 18 (75%) persons with
IV grade periodontitis and 6 (25%) persons with III grade peri-
odontitis. The distribution of patients, periodontal defects and
their characteristics are presented in Table 1.

Fig. 1. Clinical images. (4) The intrabony defect after flap reflection, CAL is 9 mm. (B) Filling the intrabony defect with the bone
substitute within contours of the alveolar bone prior to a barrier membrane placing. (C) Clinical outcome in position teeth 3.3-3.5
at the 6™ month after surgery — gingival marginal part restoration, CAL — 4 mm, gingival recession within 2 mm.

CAL — clinical attachment level

Table 1. Characteristics of patients and periodontal intrabony defects in the main and control groups before surgical treatment

Parameter Group p-value
Main Control

Patients number (n=47) 23 24 -

Age of patients (years) 42.1+1.8 45.2+1.2 0.18
Intrabony defects (n=56) 27 (48%) 29 (52%) 0.78
PPD (mm) 6.93+0.26 7.06+0.19 0.69
CAL (mm) 8.37+0.35 8.57+0.37 0.73
Gingival recession (mm) 1.44+0.17 1.51£0.18 0.78
Radiographic defect depth, CEJ-BD (mm) 9.17+0.31 9.47+0.32 0.51
Intrabony component, AC-BD (mm) 5.57+0.42 6.17+0.37 0.29

notes: CEJ — cemento-enamel junction, AC — alveolar crest, BD — bottom of the defect

45 =11
40 o
35

%

Distribution,

Main group

3 3-wall 9 2-wall & 1-wall

Control group

= combined ® circumferential

Fig. 2. Intergroup distribution of intrabony defects and their type
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Table 2. Clinical parameters changing in dynamics: CAL, PPD, gingival recession, inflammation degree
of periodontal tissues and hygienic indices in groups

Parameter Baseline (BS) 6 months 12 months I:f;g[l:‘g’ BpS_-‘}:l:;?,
CAL (mm)
Main group (n=27) 8.37+0.35 5.54+0.32 5.81+£0.31 <0.01 <0.01
Control group (n=29) 8.57+0.37 5.83+0.26 6.37+0.28 <0.01 <0.01
p-value™ 0.73 0.18
PPD (mm)
Main group (n=27) 6.93+0.26 3.14+0.32 3.22+0.36 <0.01 <0.01
Control group (n=29) 7.06+£0.19 3.72+0.27 3.86+0.24 <0.01 <0.01
p-value™ 0.69 0.14
Gingival recession (mm)
Main group (n=27) 1.44+0.17 2.35+0.19 2.54+0.20 <0.05 <0.01
Control group (n=29) 1.51+0.18 2.21+0.16 2.4140.18 <0.05 <0.01
p-value™ 0.78 0.63
FMPS (%)
Main group (n=27) 8.60+1.70 19.40+3.10 18.12+2.90 <0.01 <0.01
Control group (n=29) 12.23+1.96 23.80+3.20 20.23£2.70 <0.01 <0.05
p-value™ 0.17 0.57
PI (score)
Main group (n=27) 0.16+0.05 0.13+0.04 0.19+0.03 >0.05 >0.05
Control group (n=29) 0.18+0.04 0.19+0.05 0.21+0.03 >0.05 >0.05
p-value™ 0.75 0.35 0.64
PBI (score)
Main group (n=27) 0.89+0.19 1.12+0.18 1.19+£0.18 >0.05 >0.05
Control group (n=29) 0.87+0.15 1.08+0.14 1.14+0.15 >0.05 >0.05
p-value™ 0.93 0.82 0.59
GI (score)
Main group (n=27) 0.52+0.07 0.17+0.05 0.15+0.04 <0.01 <0.01
Control group (n=29) 0.51+0.05 0.26+0.04 0.29+0.05 <0.01 <0.01
p-value™ 0.90 0.16 <0.05

notes: CAL — clinical attachment level, PPD — pocket probing depth, FMPS — Full Month Plaque Score,
PBI — Papilla Bleeding index, GI and PI — Gingival and Plaque index, "paired t-test, ““unpaired t-test

A total of 56 intrabony defects underwent surgical treatment:
in the main group 27 (48.2%) and in the control group — 29
(51.8%) subjects. Of these, 26 (46.4%) were placed on the max-
illa and 30 (53.6%) were placed on the mandible. Of teeth in
the treated sites of which intrabony defects localized, dominated
frontal — 35 (62.5%) teeth, and lateral ones were 21 (37.5%)
teeth. The distribution of intrabony defects types are presented
in Fig. 2.

Early clinical results. Immediately after surgery, after 7
days and 14 days during the early postoperative period ac-
cording to the EHI no significant difference between the
groups was detected (p>0.05). Distribution of the treated
sites according to the EHI, 1-5 score, after surgery is shown
in Fig. 3. Incomplete flap closure resulting in a negative heal-
ing of the interproximal tissue was not present in treated sites
after 14 days. Any inflammatory complications or rejection of
graft granules of osteoplastic materials or barrier membrane
exposure did not occur during the entire study period in both
clinical groups.

© GMN
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Fig. 3. Early wound healing index percentage (by Wachtel et al.
[28]) in treated sites 2 weeks after surgery: 1 — complete flap clo-
sure - no fibrin line in the interproximal area; 2 — complete flap
closure - fine fibrin line in the interproximal area; 3 — complete flap
closure - fibrin clot in the interproximal area, 4 — incomplete flap
closure - partial necrosis of the interproximal tissue; 5 — incomplete
flap closure - complete necrosis of the interproximal tissue
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In the main group, there was a slight decrease in discomfort
for all patients at an early stage in terms of pain intensity, soft
tissue bleeding and swelling in treated sites in Fig. 4.

100
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, %

60
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minor
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moderete
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Bleeding !

o
B.
B

Hyperemia

Swelling

®Main group Control group

Fig. 4. Percentage of discomfort factors for patients in early
period after surgery (in %)

Late clinical results. Clinical results at 6 and 12 months
after periodontal treatment are presented in Table 2. Bone
substitute materials used for guided tissue regeneration in all
groups led to a significant clinical improvement in periodon-
tal conditions.

After 6 months follow-up, probing depth of periodontal
defects halved. The level of CAL increased from baseline by
33.8% in the main group: before treatment 8.37+0.35 mm, after
—5.5440.32 mm (p<0.01). In the control group, it was 31.9%
less than at baseline: 8.57+0.37 mm before treatment and
5.83+£0.26 mm (p<0.01). However, the main group identified
an increase in gingival recession by 63.2% — 2.35+0.19 mm,
and in the control group by 46.3% —2.21+0.16 mm compared
with baseline. GI directly determined in the treated sites was
0.17+0.05 in the main group, which was significantly differ-
ent (p<0.05) from the previous result and 0.26+0.04 in the
control group, which was 11.5% higher than the previous
value at baseline. No significant changes in PI were found in
both clinical groups (p>0.05).

In this period was observed stabilization of pathological
processes in the treated sites of all patient’s groups. The dis-
comfort feeling and other symptoms in periodontal tissues
completely disappeared, the normalization of tooth function
was noted, the mobility of the teeth completely disappeared.
Objective examination of both groups revealed a pale pink
color mucosa of marginal and attached gingiva. Complete
restoration of the papillae configuration was achieved — they
are compacted and evenly between the interdental spaces,
closed to the teeth (Fig. 1C).

After 12 months follow-up, gingival recession in both clin-
ical groups increased by 1.1+0.19 mm and by 0.90+0.12 mm
respectively relative to baseline without significant dif-
ferences between the groups (p>0.05). PPD in tested sites
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of the main group was 3.22+0.36 mm and in the control —
3.86+£0.24 mm (p>0.05). The rate of clinical attachment loss
in the main group was less than at baseline by 2.55+0.38 mm
(p<0.01), in the control group — by 2.40+0.18 mm (p<0.01).
No significant changes in FMPS and PI index were detected
(p>0.05). In the control group, GI tended to deteriorate; in the
main — it remained unchanged.

The clinical study demonstrated formation of a new clini-
cal attachment level, up to 4-5 mm, 12 months after surgical
treatment in both groups. In the main group, there was an
increasing distribution of intrabony defects in terms of re-
duction of attachment loss: a gain CAL within 2 mm was ob-
served in 25.9%, 2-3 mm in 33.4%, and more than 3 mm was
observed in 40.7% of the total number of intrabony defects.
The control group was dominated by the number of intrabony
defects in which the reduction in clinical attachment loss was
minimal (34.5%) and largest (44.8%), and a reduction of 2-3
mm was observed in only 20.7% of the total number of de-
fects (Fig. 5).

Intrabony defects
i}
{
}

<2 mm ”
&5 mm Main group (n=27)

CAL gain m Control group (n=29)

Fig. 5. Distribution (number) of intrabony defects depend-
ing on the attachment loss reduction a year after surgery.
CAL — clinical attachment level

Radiological results. Radiographically determined CAL was
gained by 2.53+0.27 mm in the main group and 2.85+0.33 mm
in the control group after 12 months, reflecting the percentage
of filling intrabony defects with bone tissue by 27.5% and by
30.1% respectively. In the main group the percentage of bone
filling was 45.4% and in the control one — 46.2%. Some repara-
tive/regeneration bone processes were occurred from the 9™-10®
month in the control group and from the 8"-9" month in treated
sites of the main group. Even a year later, there was no bone aug-
mentation in the one site (3.7%) in the main group and two sites
(6.8%) in the control group. In these cases, radiographic shadow
of the bone substitute continued to be unchanged throughout
trial period.

Densitometric study in the main group determined a sig-
nificant (p<0.05) increase density in the alveolar bone and the
interdental septa by 47.3% to 1065.3+27.1 Hounsfield units
(HU) a year after surgery. In the control group it increased
by 32.6% (p<0.05) to 876.6+22.8 HU respectively in Table
3. Final bone formation occurred only from the 12" month
without benefits from each of clinical groups (Fig. 6).

Table 3. Radiographic bone densitometry indicators of interdental septs in tested sites (in Hounsfield units)

After surgery p-value”
Group Baseline (BS)
12 months max min BS-12 mo
Main (n=27) 723.2441.1 1065.3+27.1 1286.7 762.9 <0.05
Control (n=29) 671.1+37.8 876.6+22.8 1166.5 625.6 <0.05
p-value™ >0.05 <0.05

38

notes. "paired t-test,

“unpaired t-test



GEORGIAN MEDICAL NEWS
No 10 (295) 2019

Fig. 6. Cone beam computed tomography reconstruction. (4) Three-dimensional reconstruction of mandible
to visualize the spatial topography of intrabony defects in position teeth 3.3-3.7. (B) Three-dimensional reconstruction
of mandible one year after surgery. Radiographic signs of the interdental septa bone tissue restoration in position teeth 3.3-3.6

Periodontal regeneration has been the subject of many previ-
ous fundamental studies [2,4,6,18]. Several surgical approaches
have already been proposed with many different regenerative
materials, including barrier membranes, grafts, active biologi-
cal compounds and combinations of those for clinical improve-
ments in intrabony defects, but none has demonstrated clear su-
periority over the others.

Although the clinical efficacy of surgical access in this
12-month follow-up study was determined by the stabilization
of the pathological process in periodontal tissues, the results
obtained were no more significant than those of the group for
comparison. Almost the same decrease in the depth of intrabo-
ny defects was determined by 53.5% in the main group (from
6.93+£0.26 mm to 3.22+0.36 mm) and by 45.7% in the control
group (from 7.06+0.19 mm to 3.86+0.24 mm). The level of clin-
ical attachment loss was reduced by 30.4% (from 8.37+0.35 mm
to 5.81+0.31 mm) in the main group and by 28.0% (from
8.57+0.37 mm to 6.37+0.28 mm) in the control group (p<0.05).
In the present study, BGCC and DBBM together with collagen
membrane resulted in significant improvement of all clinical
parameters with a mean bone fill of 45.4% and in the control
one — 46.2% respectively. This compares well with results ob-
tained in other similar studies using other types of biomaterials
for periodontal regeneration: only barrier membrane [12], am-
elogenins [8], their combination [27], xenogeneic bone grafts
[9], calcium phosphate ceramics, and bioglass [22]. According
to Camelo et al. [3] in study, histologically confirmed that com-
bination of autogenous bone/DBBM graft and collagen mem-
brane stimulates the bone formation, periodontal ligament, and
tooth cement. Oortgiesen et al. [16] reported alkaline phospha-
tase immobilization more pronounced onto DBBM and collagen
membrane combination. Periodontal and bone regeneration was
demonstrated in vivo experimental model.

However, in this study, unlike the other, there were evidences
of significant gingival recession increasing by approximately
60% within one year after surgery (Table 2). This may be ex-
plained by the postoperative soft tissues retraction, although
causes of this require further study.

The proposed composition for GTR stimulated periodontal
repair/regeneration in principle within significant limits. It is
not possible to disagree with findings Susin and Wikesjo [26],
effective regeneration in the first requires: sufficient tissues vas-
cularization, minimal invasiveness, biological feasibility, defect
morphology features, surgical approach, surgical skills only
then bone grafts choice.

Perhaps the biggest failure of GTR is membrane exposure
with followed bacterial contamination. However, a barrier
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membrane itself can accumulate oral cavity microflora and
periodontopathogens [24]. Déri et al. [7] suggested that the
presence of periodontopathogens in the regenerated site may
negatively influence the clinical outcomes. Thus, antimicro-
bial additives have been specifically added to BGCC struc-
ture to prevent these phenomena. Zhang et al. [29] reported
that bioglass components themselves demonstrate varying
degrees of antibacterial properties. Indirectly, the antibacte-
rial activity of the dopped silver and copper ceramics was
manifested by maintaining GI within achieved limits in the
main group at the 12" month (Table 2), unlike in the control
group, where it tended to increase (p<0.05). In this study,
decline hygienic and PBI indices after surgery did not lead
to significant changes in the local recorded Gingival index
(Table 2). Which may determine the treated tissues high re-
sistance to bacteria. However, against the background of a
tendency for general hygiene of the oral cavity reduction, the
hygienic indices determined in the tested sites did not change
significantly. Which may indicate a more active hygiene of
patients in these sites.

However, significant influence of the proposed glass-ceramic
composition on bone mineralization was determined. The CBCT
examination confirmed after BGCC appliance the bone pattern
resembled a natural one. In the control group some radiocon-
trast inclusions were identified, indicates incomplete resorption
of DBBM. The bone density profile of the restored/regenerated
bone was 21.7% higher in the main group than in the control
group (p<0.05). These findings are supported in other in vivo
studies [11].

Undifferentiated approach to intrabony defects in the site of
dental furcation and interdental areas, non-controlled endodon-
tic treatment, limited clinical trial within one year, lack of histo-
logical data, small sample of patients can be attributed as limita-
tions in this study.

Conclusions. Within the limits of the study, it can be inferred
that generally no significant differences were found either by
using BGCC with collagen membrane or DBBM with collagen
membrane in the treatment of intrabony defects both clinically
and radiographically.

Application BGCC with collagen membrane in treatment in-
trabony defects leads to significant reduction in probing depth,
clinical attachment level gain, and raises bone density profile.
Thus, it allows to consider such bioactive glass-ceramic compo-
sition as bone substitute material of choice during preoperative
plane of surgical treatment for patients with periodontitis. How-
ever, further long-term clinical studies with histological evalua-
tion are necessary.
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SUMMARY

BIOACTIVE GLASS-CERAMIC COMPOSITION IN
SURGICAL MANAGEMENT OF PERIODONTAL IN-
TRABONY DEFECTS

Lysenko O., Borysenko A.
O. Bogomolets National Medical University, Kyiv, Ukraine

It has been earlier proposed a novel graft on basis of bioactive
glass-ceramics for infected bony defects, where silver and cop-
per ions are represented as antibacterial agents.

The objective was to investigate clinical and radiological efficacy
of the bioactive glass-ceramic composition (BGCC) as bone substi-
tute material for periodontal intrabony defects surgery.

In a group of 47 patients with periodontitis was conducted
controlled clinical study of the proposed composition. As a con-
trol in 24 patients it has been used deproteinized bovine bone
mineral (DBBM) with collagen membrane. Such parameters as
pocket probing depth (PPD), clinical attachment level (CAL),
gingival recession, the early wound-healing index (EHI), hy-
gienic and gingival indices, radiological bone density were used
for evaluation surgical outcomes.
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Guided tissue regeneration was carried out in 56 intrabony
defects. A year after surgery it has been determined almost the
same significant (p<0.05) decrease PPD to 53.5% in the BGCC
group and to 45.7% in the DBBM group, CAL gain to 30.4% in
the BGCC group and to 28.0% in the DBBM group. Intrabony
defects were bone filled to 27.5% and to 30.1% respectively
with no significant differences for comparison groups. However,
it was noted the advantage of significant increasing bone density
in treated sites with BGCC (p<0.05). It also has shown a ten-
dency to decrease discomfort for patients and to improve wound
healing in postsurgical period according to the EHI in the same
group.

The using of BGCC with collagen membrane leads to signifi-
cant reduction in probing depth, clinical attachment level gain,
raises bone density profile. However, further long-term clinical
studies with histological evaluation are necessary.

Keywords: modified bioglass ceramics, periodontal regen-
eration, periodontitis, intrabony defects.
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BUOAKTHUBHASI CTEK/IOKEPAMUYECKASI KOM-
MO3UIIAS B XUPYPTHUYECKOM KOPPEKIIUU ITAPO-
JOHTAJIBHBIX BHYTPUKOCTHBIX KAPMAHOB

JIbicenko A.C., Bopucenko A.B.

Hayuonanvuwiti meouyunckuii ynusepcumem um. A.A. boco-
monvya, Kues, Yepauna

Panee npu nHQUIMPOBAHHBIX Je(eKTax HCIIONB30BAIN HO-
BBl KOCTHOIUIACTUYECKUI MaTepuan Ha OCHOBE OMOAKTHUBHOM
CTEKJIOKePAMHKH, TJie B POJIM OAKTEPUIUAHBIX areHTOB BBICTY-
MaJid HOHBI cepedpa U Me/Iu.

Lenp uccnenoBaHus - omnpenesieHUe KIMHUKO-PEHTICHOJIO-
rU4ecKoi d(PEKTUBHOCTH NMPUMEHEHHUS CTEKIOKEPAMUYECKOM
KOMIIO3UIIMM B KadecTBE KOCTHO-3aMELIAIOLIero Marepuia B
XUPYPrUUECKOM JICYCHUU BHYTPUKOCTHBIX MapOIOHTAJIBHBIX
KapMaHOB.

B rpynne u3 47 naumeHToB ¢ reHepaIu30BaHHBIM MapOJOH-
TUTOM IIPOBEICHO KOHTPOJIUPYEMOE KIMHUYECKOE MCCIIEN0Ba-
HUE TPEUIOKEHHONW KOMITO3UIMK. B KayecTBe KOHTPOJIS HC-
Hosb30Bajiach ObIubs AenporerHu3upoBanHas kocTh (BIAK) c
KOJIJIareHoBOil MeMOpaHoi 24 manueHToB. Takue napamerpsl
Kak n1yOuHa napoponTanbHeiXx kapmanoB (I'TIK), yposens kiu-
nuueckoro npukperienus: (YKII), ypoBeHb perieccun JIeCHBI,
UHJIEKC paHHero 3axkusieHus pansl (MP3P), ruruennyeckue u
TMHTMBAJIbHBIC MHJICKCHI, PEHTI€HOJIOTHYECKasl IUNIOTHOCTh KO-
CTH HCIIOJIb30BaHbI ISl OLEHKU Pe3yJbTaToB XUPYPruiecKoro
JICUCHHUSL.

Hanpapnennast TkaHeBash pereHepauusi BBIIOJIHEHa B 00-
JacTu 56 BHYTPUKOCTHBIX KapMaHoB. CIycTs rofp IHocie Xu-
PYPrUUYEcKOro JiedyeHus ompezeseHHo cyuiectBeHHoe (p<0,05)
nonmwxkenue ['TIK Ha 53,5% B rpymnme co cTekI0kepaMHUYeCcKoi
xomnosunueit (CKK) u Ha 45,7% B rpynne ¢ BJIK, noseienue
YKII na 30,4% B rpynne ¢ CKK u Ha 28,0% B rpynne ¢ BJIK.
BHyTpHKOCTHBIE TNapOAOHTAJbHBIE KapMaHbl 3allOJIHSUIUCH
KOCTHOM TKaHbI0 Ha 27,5% u Ha 30,1%, cOOTBETCTBEHHO, 0c3
CYILIECTBEHHOIO pa3IM4Msi MeXAy rpynnamu cpaBHeHus. On-
HAaKO, OTMEUYEHO NPEUMYIIECTBO B 3HAUUTEIBHOM YBEIUYCHUH
IUIOTHOCTH KOCTH B Y4acTKax, MPoJieueHHBIX ¢ nomoinbsio CKK
(p<0,05). B aroii >xe rpynie oTMeueHa TeHICHLUS K ITOHMXKe-
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HHIO YPOBHSI TUCKOM(OPTa y HALMEHTOB U YIy4IICHHIO IT0Ka3a-
TeJIeH 3KUBJICHUS TOCIICONEpallMOHHBIX paH cortacHo MP3P.

Hcnons3oanne CKK B coueTanuu ¢ KOTareHOBOM MeMOpa-
HOM BelIeT K CYLIECTBEHHOH PeAyKINH [TyOHHBI KAPMAHOB, 110-
BBIIIICHUIO ypOBHS{ KIIMHUYCCKOTO NMPUKPECIIIICHUA, HapaCTaHUIO
npoduiIst IUIOTHOCTH KOCTHOHM Tkauu. OpHako, HEOOXOIMMO
NPOBEACHUE NOJTOCPOYHBIX KIIMHUYCCKUX I/ICCHC}IOBaHI/Iﬁ C I'u-
CTOJIOTUYECKHUM IOATBEPKACHUCM.
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A STUDY OF THE PREVALENCE OF NON-CARIOUS DENTAL LESIONS RELATED
TO PRODUCTION FACTORS IN RESIDENTS OF THE CITY OF PENZA

ISevbitov A., )Emelina G., 'Kuznetsova M., 'Dorofeev A., 'Emelina E.

'L M. Sechenov First Moscow State Medical University (Sechenov University), Moscow,
’Penza State University, Department of Dentistry, Penza, Russia

Non-carious lesions of the teeth - a summing term that com-
bines a large group of diseases (and injuries) of hard tooth tis-
sues (enamel, dentin, cement), which have their various clinical
manifestations, the occurrence and development of which is not
directly related to the microbial factor, in contrast to carious le-
sions.

According to the results of numerous epidemiological studies
of domestic and foreign authors, the main cause of early tooth
loss in the population remains dental caries and periodontal tis-
sue disease.

Modern health care has the main problem in that it needs so-
cially-oriented assistance to different groups of the population
today, taking into account modern lifestyle patterns that take into
account certain economic problems of the population [15,23].

All these diseases can be manifested by spotting, expressed
to varying degrees on permanent and temporary teeth, which
sometimes complicates the differential diagnosis with the initial
stages of caries.

Unlike caries, spotting is manifested on the vestibular surface
of the teeth while maintaining a shiny outer layer of enamel.
Caries primarily affects the cervical areas and fissures of the
chewing surface, that is, those areas of tooth enamel that contain
less calcium and are less caries resistant [1,25].

Non-carious lesions of enamel in the form of spotting and hy-
poplasia are genetic or congenital in nature, being a malforma-
tion of tooth enamel.

Non-carious lesions of tooth enamel, which are congenital in
nature, form in the antenatal period. Of great importance in the
biosynthesis of normal enamel and its preservation is the physi-
ological course of pregnancy.

A factor contributing to the occurrence of enamel hypoplasia
in children is a heart defect in the mother, as a result of which fe-
tal hypoxia during pregnancy disrupts the development of teeth
in the child. The presence of infectious diseases in the mother,
pregnancy complications in the form of nephropathy and ane-
mia should also be considered risk factors in the development of
hypoplasia of temporary teeth. In addition, the author notes that
the premature birth of a child with low body weight also contrib-
utes to the disruption of the development and mineralization of
temporary teeth. The number of teeth with hypoplasia depends
on the severity of prematurity, as well as on the health status of
children during the neonatal period in infancy [5,25].

When studying risk factors for the development of hypoplasia
of hard tissues of teeth, notes that the most common are toxico-
sis (57.1 1%) and acute infectious diseases of the mother during
pregnancy (40 6%), early artificial feeding of children (43.3%),
diseases of the baby in the chest (37.5%).

The influence of these factors leads to a disruption of meta-
bolic processes in the ameloblasts of developing teeth, as a re-
sult of which calcium-binding protein is not synthesized with a
subsequent defect in the enamel remineralization.

Clinical forms of dental hypoplasia can remain stable or prog-
ress. So, in the presence of cariogenic factors, a defect of carious
origin is formed at the site of the altered tissues.

So, note that caries in children at an early age occurs mainly
in places of malformed tooth tissues, in places of hypoplasia.
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A differential diagnosis of enamel developmental abnormali-
ties should be carried out with various forms of tooth fluorosis,
which is also manifested by various spotting of white, yellowish
or brown color on several or all teeth [2].

Fluorosis is an endemic disease resulting from an increased
fluoride content in drinking water. The exact mechanism of fluo-
rosis is not yet fully understood. It is believed that with fluoro-
sis, the fluoride content in saliva and on the surface of enamel
increases. This leads to a decrease in the activity of a number of
enzymes in saliva, in particular, alkaline phosphatase and leads
to an increase in the permeability of enamel and dentin. As a
result, the function of ameloblasts is disrupted, which leads to
improper formation of enamel [12].

It was shown that the prevalence of fluorosis directly depends
on the fluoride content in drinking water: at a fluoride concentra-
tion of 0.8-1.0 mg.

Material and methods. This work was done at Sechenov
University with supported by the “Russian Academic Excel-
lence Project 5-100”.

The study representatively included 350 patients from among
adult residents of the city of Penza and the Penza region aged
20 to 60 years (170 men, 180 women) of the main professional
groups in the region (working in enterprises of heavy and medi-
um-sized engineering, in the forestry industry, employed in rural
household). The formation of the statistical population was car-
ried out through selective observation [9].

At the stage of the study, the following features were studied:
features of the dental morbidity of the population of the region
(caries, non-carious diseases, the structure of the DMF-index,
the state of oral hygiene, the incidence of periodontal patholo-
gy), the influence of regional professional factors on it. For this,
a clinical examination of 291 patients was carried out, divided
into 3 groups according to regional professional characteristics
(working in the machine-building industry - 105 people, work-
ing in the wood processing industry - 87 people, employed in
agriculture - 99 people). All groups of patients coincided in the
main demographic indicators (gender, age). The dental health
status of the population was evaluated according to a standard
method using generally accepted indices. The study was con-
ducted on the basis of dental institutions of the municipal and
departmental forms of ownership serving the adult able-bodied
population of the city of Penza and the Penza region [17]. The
dental institutions of the Penza region included in the study are
typical healthcare institutions providing dental care to the at-
tached population. According to their main indicators (territory
of population attachment, number of people served, the volume
of dental care provided, it’s qualitative and quantitative indica-
tors) they are at the average citywide level, which allows their
performance and results to be extrapolated to other dental insti-
tutions in the Penza region [10].

The analysis of information was carried out through clinical
observation, sociological analysis and questionnaires of interest
to patients, assessing the quality and effectiveness of the medical
and preventive care provided [3].

The prevalence and structure of dental morbidity according
to the appealability was studied using the “Outpatient Dental
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Fig. The prevalence of non-carious dental diseases in various professional groups of respondents in the Penza region (%)

Table 1.The prevalence of non-carious dental lesions in the examined groups of respondents (abs.,%)

Types of pathology Engineering industry Timber industry Agriculture
Pathological abrasion 26 (24,5%) 11 (12,6%) 7 (7,1%)
Wedge defect 14 (13,3%) 7 (8,0%) 6 (6,1%)
Enamel erosion 12 (11,4%) 7 (8,0%) 4 (4,0%)
Dilaceration of tooth 22 (20,9%) 13 (14,9%) 11 (11,1%)
Fluorosis 14 (13,3%) 12 (13,8%) 24 (24,2%)
Hypoplasia 12 (11,4%) 7 (8,0%) 14 (14,1%)
Total 105 87 99

Patient Maps”. In order to standardize the dental incidence of
dental caries, carious lesions were detected visually. The inten-
sity of dental caries was evaluated by the value of the

DMF- index and prevalence was expressed as a percentage
according to the method recommended by WHO [6].

Results and their discussions. The indigenous people of the
Penza region (represented in the group of the rural population
almost completely, without a share of non-indigenous popula-
tion) had an enamel erosion rate of 4.0%, pathological attri-
tion of teeth7.1%, and a wedge defect Not Otherwise Specified
(NOS) 6.1%. The occurrence of multiple dilaceration of tooths
was slightly higher - 11.1%. Noteworthy is the high incidence of
non-carious dental diseases that occur before eruption (the inci-
dence of dental hypoplasia was 14.1%, tooth fluorosis 24.2%)
- the region is endemic for fluorosis (Fig.).

Interesting differences in the structure of the incidence of major
non-carious dental diseases are provided by the analysis of these
diseases among respondents from the main professional groups
of the region’s population - workers in the machine-building and
wood-processing industries (Table 1). Patients from the number
of workers in the engineering industry noted a high incidence
of pathological attrition of teeth (24.5%, and among workers in
the woodworking industry - 12.6%, 2 times lower), as well as a
high incidence of a wedge defect NOS(13.3%) , enamel erosion
(11.4%) and multiple dilaceration of tooths (20.9%) - all this
was 2-2.5 times higher compared to similar indicators in patients
from the rural population[16].

However, the prevalence of fluorosis and tooth hypoplasia
was almost the same as in the rural population - 13.3% and
11.4% (even the frequency of occurrence of fluorosis was slight-
ly lower, which indicates a greater share of the non-indigenous
population of the region in the group of workers in the engi-
neering industry). Patients from the number of workers in the
woodworking industry also noted a high frequency of many
non-carious diseases of the teeth, but lower than among work-
ers in the engineering industry: in particular, the incidence of
© GMN

pathological attrition of teeth was 12.6%, a wedge defect NOS
was 8.0%, and enamel erosion was 8.0%, multiple dilaceration
of tooths - 14.9%. High prevalence rates of fluorosis (13.8%)
and dental hypoplasia (8.0%) were noted [7].

We analyzed the differences in the prevalence of non-carious
tooth pathology among respondents depending on the influence
of production factors in the Penza region. So, among people
from the timber processing industry, and especially among
workers in the machine-building industry, high levels of patho-
logical abrasion were observed, 2-2.5 times higher than those of
the rural population (24.5%, 12.6% versus 7.1%) Persons from
among the workers in the machine-building and timber process-
ing industries also had a high frequency of wedge defect NOS
(13.3% and 8.0% versus 6.1%). It should be noted that among
persons from among the workers in the machine-building indus-
try, a significant frequency of dilaceration of tooths was noted
(20.9% versus 14.9% for workers in the wood processing indus-
try and 11.1% for people employed in agriculture). A slightly
smaller, but still significant difference in the frequency of enam-
el erosion was noted among people from among the workers
in the machine-building and timber processing sectors 911.4%
and 8.0%, respectively, against 4.0% among people employed
in agriculture). Note that the Penza region is a region endemic
for fluorosis, therefore, in all groups of respondents, we noted
a high frequency of dental fluorosis, regardless of the profes-
sional factor (13.3% and 13.8% among workers in the machine-
building and timber processing industries, 24.2% from persons
employed in agriculture). Such differences are probably due,
probably, to the fact that local residents of the region are pre-
dominantly employed in agriculture, while people from among
industrial workers have a more or less significant proportion of
newcomers from other regions. Nevertheless, the prevalence of
dental fluorosis in these groups of respondents is quite high [14].

The frequency of tooth hypoplasia also showed high values,
but slightly less than tooth fluorosis: 11.4% among workers
in the machine-building industry, 8.0% among workers in the
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wood processing industry, 14.1% among people employed in
agriculture.

In general, to summarize the foregoing, we note that among
people from the engineering industry, the leading value in the
frequency of non-carious pathology is pathological abrasion
(24.5%) and multiple dilaceration of tooths (20.9%), a wedge
defect NOS and fluorosis were somewhat less common teeth
(13.3% each), even less often - enamel erosion and tooth
hypoplasia (11.4% each). Persons from the timber process-
ing industry most often had multiple dilaceration of tooths
(14.9%) and tooth fluorosis (13.8%), less often pathologi-
cal attrition of teeth(12.6%), a wedge-shaped defect, enamel
erosion, tooth hypoplasia ( 8.0% each). People employed in
agriculture, most often due to non-carious pathology, had
fluorosis (in 24.2% of respondents in this group) and den-
tal hypoplasia of 914.1%), rarely - multiple dilaceration of
tooths (11.1%), and less often - pathological attrition of teeth
(7.1%), wedge defect NOS (6.1%), enamel erosion (4.0%).
In other words, work in the engineering industry of the Penza
region is accompanied by the highest frequency of develop-
ment of certain types of non-carious pathology - the frequency
of pathological attrition of teeth was 2 times higher than that
of workers in the woodworking industry and almost 4 times
higher than that of people working in rural areas the farm. The
frequency of wedge defect NOS and enamel erosion was also
1.5 times higher than that of workers in the wood process-
ing industry and 2 times higher than that of people employed
in agriculture. On the other hand, the respondents employed
in agriculture had a higher incidence of fluorosis and tooth
hypoplasia, which is associated with a higher share of the
indigenous population and a smaller share of the newcomer
population. The leading frequency among different types of
non-carious pathology in the groups of workers in the engi-
neering and woodworking industries is occupied by abnormal
tooth abrasion, a wedge defect NOS and multiple dilaceration
of tooths, which proves the influence of the production factor.
It should also be noted that the region is endemic for fluoro-
sis, which leads to a high incidence of hypoplasia and tooth
fluorosis in these groups of respondents [18].

In general, patients - residents of the Penza region, have a high
prevalence of non-carious dental diseases that occur after erup-
tion (pathological abrasion, wedge-shaped defect, enamel ero-
sion, multiple dilaceration of tooth) in the groups of respondents
distributed by major occupational groups, which, obviously, as-
sociated with the influence of a professional factor. However, a
feature of non-carious pathology in the examined patients is the
high incidence of non-carious dental diseases that occur before
eruption (fluorosis and hypoplasia), since the region is endemic
to fluorosis [4].
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Indirectly confirm this information, the established correla-
tion indicators of the relationship between the incidence of non-
carious diseases and the length of service of patients (Table 2).
High rates of direct strong connection with the work experience
in groups of patients from the number of people working in
the machine-building and timber processing sectors of the in-
cidence rate of diseases such as pathological abrasion (r=0.76
and r=0.70), a wedge defect NOS (r=0.68 and r=0.64), multiple
dilaceration of tooth (r=0.79 and 1=0.76), to a slightly lesser ex-
tent - erosion of enamel (r=0.61 and r=0.55). It is significant that
for a group of patients among those employed in agriculture,
such dependencies are uncharacteristic, which proves the role
of the influence of the professional factor in their development
(in this group of patients, the correlation for pathological abra-
sion was r=0.37, for a wedge defect NOS r=0.30, for enamel
erosion 1=0.18, for multiple dilaceration of tooths r=0.16). For
non-carious diseases that occur before teething, dependence on
the length of service for patients has not been established for all
professional groups (for fluorosis and hypoplasia, respectively:
for workers in the machine-building industry r=0.16 and r=0.17,
respectively, for workers in the wood-processing industry
r=0.15 and r=0.11, for patients employed in agriculture - r=0.09
and r=0.07, respectively) [19].

An analysis of the correlation coefficients of the dependence
of the frequency of occurrence of the aforementioned dental
pathology on the experience of working in different groups of
respondents made it possible to establish the dependence of
the development of this pathology on the impact of profes-
sional factors. Thus, high correlation strength indicators were
noted in groups of workers in the machine-building and tim-
ber processing industries with regard to pathological attrition
of teeth(0.76 and 0.70 points) and a wedge defect NOS(0.68
and 0.64 points); almost 2 times less were these indicators for
people employed in agriculture (0.37 and 0.30 points). Also,
high values of the relationship with the length of service were
demonstrated among respondents employed in the machine-
building and timber processing industries, diseases such as
enamel erosion (0.61 and 0.55 points) and multiple dilacera-
tion of tooths (0.79 and 0.76 points). Persons employed in
agriculture showed significantly lower values (0.18 and 0.16
points, respectively). It should be noted that diseases such as
fluorosis and hypoplasia of the teeth did not demonstrate the
influence of work experience on the frequency of occurrence:
correlation coefficients for people employed in machine-
building and timber processing industries were 0.16 points
and 0.17 points, respectively; 0.15 points and 0.11 points. For
almost all non-carious diseases, low correlation coefficients
from the length of service for people employed in agriculture
were noted [20].

Table 2. The dependence of the incidence of non-carious tooth lesions in the examined groups
of respondents on the length of service (Pearson correlation coefficients)

Types of pathology Engineering industry Timber processing industry Agriculture
Pathological abrasion 0,76 0,70 0,37
Wedge defect 0,68 0,64 0,30
Enamel erosion 0,61 0,55 0,18
Dilaceration of tooth 0,79 0,76 0,16
Fluorosis 0,16 0,15 0,09
Hypoplasia 0,17 0,11 0,07
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Table 3. Dependence of the frequency of development of non-carious tooth lesions in the examined groups
of respondents on age (values of the Pearson correlation coefficient)

Types of pathology Engineering industry Timber industry Agriculture
Pathological abrasion 0,78 0,50 0,58
Wedge-shaped tooth defect 0,71 0,44 0,55
Enamel erosion 0,58 0,18 0,22
Dilaceration of tooth 0,84 0,75 0,56
Tooth fluorosis 0,16 0,14 0,16
Enamel Hypoplasia 0,14 0,12 0,10

Thus, the analysis of the peculiarities of the incidence of non-
carious pathology among the inhabitants of the Penza region
showed the following. The region is endemic for fluorosis, in
connection with which there are high rates of prevalence of fluo-
rosis and dental hypoplasia [8]. At the same time, the respon-
dents working in the machine-building and wood-processing
industries have a slightly lower prevalence, which is associated
with large shares of the newcomer population (persons born and
raised in other regions). At the same time, the influence of pro-
duction factors on the incidence of various types of non-carious
tooth pathology among respondents working in the engineering
and timber processing industries of the Penza region was es-
tablished. This mainly concerned non-carious diseases that oc-
cur after teething - pathological abrasion, wedge-shaped defect,
multiple dilaceration of tooths [11,21].

With age (Table 3), the prevalence of pathological abrasion of
teeth and a wedge defect NOS (especially among people from
the engineering industry), as well as enamel erosion and dilac-
eration of tooths, increased in patients of the studied professional
groups. The prevalence of multiple dilaceration of tooths signifi-
cantly increased with age among timber processing workers. Patho-
logical tooth abrasion, a wedge-shaped defect, as well as multiple
dilaceration of tooths increased with age in people employed in ag-
riculture (but to a lesser extent). We note that there is practically no
correlation with age in all occupational groups for such non-carious
diseases as fluorosis and dental hypoplasia [20,21].

In the Penza region, there is also a high prevalence of non-
carious dental diseases that occur after eruption (pathological
abrasion, wedge-shaped defect, enamel erosion, multiple di-
laceration of tooth), especially among workers at heavy and
medium-sized machine-building enterprises. In addition, the ex-
amined patients showed a high incidence of non-carious dental
diseases that occur before eruption (fluorosis and hypoplasia),
since the region is endemic for fluorosis.

The indicators of direct strong connection with the work ex-
perience in groups of patients from the number of people work-
ing in the machine-building and timber processing sectors of the
incidence rate of diseases such as pathological abrasion (r=0.76
and r=0.70), a wedge defect NOS (r=0.68 and r=0.64), multiple
dilaceration of tooth (r=0.79 and r=0.76), to a slightly lesser ex-
tent - erosion of enamel (r=0.61 and r=0.55). For patients from
among those employed in agriculture, such dependencies are un-
characteristic (for pathological abrasion was r=0.37, for a wedge
defect NOS r=0.30, for enamel erosion r=0.18, for multiple di-
laceration of tooths r=0.16). For non-carious diseases that occur
before teething, dependence on the length of service for patients
has not been established for all professional groups (for fluo-
rosis and hypoplasia, respectively: for workers in the machine-
building industry r=0.16 and r=0.17, respectively, for workers
in the wood-processing industry r=0.15 and r=0.11, for patients
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employed in agriculture - =0.09 and r=0.07, respectively).

Similar results were expressed by individual authors regard-
ing other professions, however, taking into account the regional
factor, we expressed them for the first time.

With age, the prevalence of pathological abrasion of teeth and
a wedge defect NOS (especially among people from the engi-
neering industry), as well as enamel erosion and dilaceration of
tooths, increased in patients of the studied professional groups.
The prevalence of multiple dilaceration of tooths significantly
increased with age among timber processing workers. Patholog-
ical tooth abrasion, a wedge-shaped defect, as well as multiple
dilaceration of tooths increased with age in people employed in
agriculture (but to a lesser extent) [13,23].

Conclusions. An analysis of the correlation coefficients of
the dependence of the frequency of occurrence of the aforemen-
tioned dental pathology on the experience of working in differ-
ent groups of respondents made it possible to establish the de-
pendence of the development of this pathology on the impact of
professional factors. Thus, high correlation strength indicators
were noted in groups of workers in the machine-building and
timber processing industries with regard to pathological attrition
of teeth (0.76 and 0.70 points) and a wedge defect NOS(0.68 and
0.64 points); almost 2 times less were these indicators for people
employed in agriculture (0.37 and 0.30 points). Also, high val-
ues of the relationship with the length of service were demon-
strated among respondents employed in the machine-building
and timber processing industries, diseases such as enamel ero-
sion (0.61 and 0.55 points) and multiple dilaceration of tooths
(0.79 and 0.76 points). Persons employed in agriculture showed
significantly lower values (0.18 and 0.16 points, respectively).
It should be noted that diseases such as fluorosis and hypoplasia
of the teeth did not demonstrate the influence of work experi-
ence on the frequency of occurrence: correlation coefficients for
people employed in machine-building and timber processing
industries were 0.16 points and 0.17 points, respectively; 0.15
points and 0.11 points. For almost all non-carious diseases, low
correlation coefficients from the length of service for people em-
ployed in agriculture were noted.
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SUMMARY

A STUDY OF THE PREVALENCE OF NON-CARIOUS
DENTAL LESIONS RELATED TO PRODUCTION FAC-
TORS IN RESIDENTS OF THE CITY OF PENZA

ISevbitov A., 2Emelina G., 'Kuznetsova M., 'Dorofeev A.,
'Emelina E.

'I.M. Sechenov First Moscow State Medical University (Sech-
enov University), Moscow, *Penza State University, Department
of Dentistry, Penza, Russia

The aim of the study was to study the current problems of non-
carious dental lesions in residents of Penza, depending on the
influence of production factors. In the structure of non-carious
lesions, there is a large group of diseases (and injuries) of the
hard tissues of the teeth (enamel, dentin, cement), which have
their various clinical manifestations, the occurrence and devel-
opment of which is not directly related to the microbial factor,
unlike carious lesions. Such diseases are enamel and dentin hy-
poplasia, fluorosis, wedge-shaped defect, etc. All these diseases
can be manifested by spotting, expressed to varying degrees on
permanent and temporary teeth, which sometimes complicates
the differential diagnosis with the initial stages and causes a sig-
nificant aesthetic defect. Thus, the identification and treatment
of non-carious lesions in practical dentistry is undoubtedly an
urgent task.

The team of authors conducted a dental examination of 350
patients from among adult residents of Penza and the Penza re-
gion aged from 20 to 60 years of the main professional groups of
the region (working at enterprises of heavy and medium machin-
ery, in the timber processing industry, engaged in agriculture).

As a result of the study it was revealed that the Penza region
is endemic for fluorosis, in connection with which there are
high prevalence rates of fluorosis and hypoplasia of teeth. At
the same time, respondents working in the machine-building
and timber processing industries have a slightly lower preva-
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lence, which is associated with large proportions of the for-
eign population (persons born and raised in other regions).
At the same time, the influence of production factors on the
incidence of different types of non-carious dental pathology
in respondents working in the machine-building and timber
processing industries of the Penza region was established.
This mainly concerned non-carious diseases that occur after
teething-pathological abrasion of teeth, wedge-shaped defect,
multiple cracks of enamel.

Keywords: non-carious lesions; prevalence; intensity; fluo-
ride concentration.

PE3IOME

PACITPOCTPAHEHHOCTb HEKAPHO3HBIX IIO-
PA’KEHHMM 3YBOB VY KUTEJIEW TOPOJIA MEH3A B
3ABUCUMOCTHU OT BJIUSIHUSA IMTPOU3BOACTBEH-
HBIX ®PAKTOPOB

ICeBouTOB A.B., ’EMennna I.B., 'Ky3nenosa M.IO.,
Topodees A.E., 'Emenuna E.C.

[Tepewiii MOCKOBCKULL 20CYOAPCMECHHbILL MEOUYUHCKULL YHUBED-
cumem um. U.M. Ceuenosa (Ceuenosckuii Ynusepcumem), Mo-
ckea; *Ilenszenckutl 2ocyoapcmeennulii ynusepcumen, kageopa
cmomamonozuu, Ilensa, Poccus

Llenpto uccienoBaHus SBUJIOCH ONpPENECICHUE COBPEMCH-
HBIX MPOOJIEM HEKAPUO3HBIX ITOPAKEHHI 3y0OB y )KUTeIIeH ro-
poaa Ilen3a B 3aBUCMMOCTH OT BIIUSIHUS IIPOU3BOACTBEHHBIX
(bakTopoB. B cTpyKType HEKapHO3HBIX HOPAKEHUN pa3inya-
10T O0JIBIIYIO TPYIIy 3a00JeBaHUH (TOBPEXACHUIN) TBEPIABIX
TKaHel 3y0oB (9Malib, IEHTHH, [IEMEHT), UMCIOLINX pa3Iny-
HbIC KIIMHUYCCKUE MPOABJICHWS, BOSHUKHOBCHHUE U PA3BUTHUE
KOTOPBIX, B OTIMYUE OT KAPHO3HOTO MOPAKEHUsI, HE CBSI3aHO
¢ MUKPOOHBIM (hakTopoM. TakuMu 3a00JIeBaHUSAMU SIBIISIFOTCS
TUIOIUIA3Usl OMAIM M JCHTHHA, (IIF00PO3, KIMHOBUIHBINA Jie-
¢ekt. Bee 511 3a0051€BaHUSI MOTYT IPOSIBIISATHCS NS THUCTOCTBIO,
Bpra)KeHHOf/i B pasnw{Hoﬁ CTCIICHU Ha IMOCTOSHHBIX U BPEMCH-
HBIX 3y0ax, 4To MHOIrIa 3aTpyaHseT AudGepeHInalIbHy 0 Aua-
IF'HOCTUKY C Ha4YaJIbHBIMU CTaAUSIMU U SBJISCTCA 3HAYUTCIIbHBIM
I3CTETUYCCKUM jleq)eKTOM. BrisiBiieHue u jieueHue HEKapHUO3HbIX
MOpaKEHUH B NMPAKTHUYECKON CTOMATOJIONMH HECOMHEHHO SIBJISICT-
Cs1 aKTyaJIbHOH 3a/1auei.

[IpoBeneno cromarosnoruyeckoe oOcienoBanue 350 B3poc-
JpIX manueHToB (20-60 ner), npoxuBaronmx B I IleHza u
Ien3eHckoit 00macTH, MPEACTABISIONMX MPOPECCHOHATBHbIC
IPYIIIB periona (pabodne MpeAnpUsITHA THKEIOT0 U CPEIHETO
MAaIIMHOCTPOEHUS], JeconepepadarbiBalolieil MPOMBIIIIEHHO-
CTH U CEJILCKOTO XO35HCTBA).

B pesysbraTe MpoBEAESHHOIO HCCIIENOBAHUS BBISBICHO, YTO
[eH3eHckuit peruoH SIBISIETCS SHASMUYHBIM 110 (III0OpPO3y, B
CBSI3U C YeM OTMEUYAIOTCs BBICOKUE [TOKA3aTENIN paclpoCTpaHEH-
HocTH (umoopo3a M rumnoruiasuu 3y6os. IIpu sTom y pecron-
JICHTOB, pabOTAalOIMX B MAIIMHOCTPOUTEIBHOW H Jiecomepe-
pabarbiBaoLIeii OTpacisax, OTMEYCHAa HECKOJIBKO MEHbIIAs UX
pacnpocTpaH€HHOCTh, YTO CBSI3aHO C OOJIBIIMMU JOJIIMHU TIPHU-
IJIOr0 HACCJICHUA (J'II/IL[a, POAUBIINEC U BBIPOCIHINE B APYIUX
pervoHax). YCTaHOBJIEGHO BIIMSHHUE IIPOM3BOACTBEHHBIX (ak-
TOPOB Ha 3a00JIeBaEMOCTh Pa3IMYHBIMUA BHIAMH HEKapHO3HOI
HaTOJIOruH 3y00B Y pabouMX MalIMHOCTPOUTEIBHOM U Jecore-
pepabartbiBatoliieii oTpaciei [IeH3eHCKOTo pernoHa - HeKapro3-
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Hble 3a00JIeBaHMs1, BO3HUKAIOLIHMX [10CJIEe NPOPE3bIBaHUs 3y0O0B:
MaToJIOTHYeCcKass CTHPaeMOCTh 3y0OB, KIMHOBHIHBINA edexT,
MHOXECTBCHHBIC TPCLIMHbBI SMAJIN.
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COMPARISON OF ECONOMIC EFFICIENCY OF ORTHODONTIC APPLIANCE
FOR TREATMENT OF SAGITTAL BITE ANOMALIES

'Lykhota K., 2Lykhota A., *Petrychenko O.

INational Medical Academy of Postgraduate Education named P. L. Shupyk; ?Ukrainian Military Medical Academy, Kiev

The aspiration of orthodontists to achieve normalization not
only of the structure, but also of the function of the maxillofacial
area led to the creation of individual myofunctional appliance
(elastopozitioner), which allow to take into account all types of
violations and eliminate them [1-3]. Thanks to the improvement
of the manufacturing technologies of the appliance and materi-
als from which they are made, it was possible to create a monob-
lock devices, which would bring a positive result with less effort
of the doctor and dental technicians [4-6].

However, information on the feasibility of the use of elasto-
pozitioners in the modern literature is limited, and there is no
assessment of the individual capacity of the production of in-
dividual myofunctional devices in comparison with other orth-
odontic techniques.

Estimating the volume and timing of work in the manufacture
of orthodontic devices will allow managers of dental institutions
to effectively plan and analyze the work of orthodontists as well
as dental technicians.

Consequently, the issue of economic evaluation of the pro-
posed technology, which is due to the need to calculate and jus-
tify the time and materials necessary for the manufacture of an
orthodontic appliance, is left out.

Material and methods. To assess the economic effect of the
proposed technology, a comparison was made between the cost
of working time of the orthodontist doctor and the dental techni-
cian when applying the proposed and commonly accepted meth-
ods. The organization and evaluation of the research was carried
out both in the dental office and in the dental laboratory.

The comparative evaluation used elastopozitioner, activator
Andresen-Goypl and the regulator of Frenkel’s function.

Without a violation of the usual rhythm of work in the dental

laboratory and the dentist’s office, organization and evaluation
of the timekeeping study was conducted. Dental technicians ex-
plained the purpose of this study.

Obtained, as a result of the research, the data were entered
into the monitoring maps and compared the time spent with that
approved by the order of the Ministry of Health of Ukraine of
25.05.2006 Ne319 “On approval of working time standards for
employees of health facilities and institutions” (Table).

Since the works carried out in the dental laboratory belong to
the small-scale production, the evaluation of the timekeeping se-
ries was carried out, taking into account the length of the manip-
ulation, which depend on the pace of individual manipulations,
characteristics of the equipment, etc. Initially, the coefficient of
stability was determined, which allows taking into account the
scattering - the duration of individual elements:

A max

A min

where: A max - maximum duration of work in time in the
timetable;

And min - the minimum duration of work in time.

When performing works on small-scale production, the coef-
ficient of stability of the timekeeping line was taken at 3.0. In
our studies, each time series consisted of 10 measurements (5
measurements for two orthodontists and two dental technicians).
To calculate the average time of the performed work, all the in-
dicators of the time series were taken into account in the case
if the coefficient of stability was not more than 3,0. If it turned
out to be greater than the above-mentioned figure (3.0), then we
conducted additional timing measurements and eliminated the
maximum and minimum values from the timetable.

Table. Chronometric card

Medical institution

Beginning of the observation -
End of observation -

Date -
Observer -
Ortodontist or dental technician Work Equipment
Making of set-up models,
making elastopozitioner
Observation
What was observed Current work Duration
hours minutes works breaks

The process of making set-up models of the upper and lower
jaws of superhyps and wax.
Production of monoblocal appliance of elastopozitioners from
elastosilicone.

The content of the work

Casting of superhypsus models, fixing them in an articulator to
create a physiological bite, defining occlusal contacts, moving
the incisors, canines and premolars, further making set-up
patterns, according to a template, casting from elasto-silicone
two-jaw appliance of elastopozitioners
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In our measurements, the coefficient of actual stability was
within the range of 1.3-2.1, which gave us reason to consider it
to be satisfactory.

After calculating the coefficient of stability, the average arith-
metic time of each operation was determined.

In cases where the time “crossed”, that is, when during the
execution of one operation was possible to perform another, the
calculation of average operating time was carried out as follows:
took into account how many models within one hour can make a
dental technician. In this case, the operating time is equal to the
cycle time divided by the number of models t op=Tc/Tm;

The fact that 5% (approximately 20 minutes) of the basic and
auxiliary time during the working day should be allocated for
personal needs and specialist rest (without taking into account
lunch breaks) were also taken into account.

An estimate was made for the production of 130 orthodontic
devices: 72 elastopozitioners, 36 activators of the Frenkel func-
tion and 22 Andresen-Goypl activators.

Costs of working time and materials at the main technological
stages: Getting Gypsum Models.

After receiving anatomical imprints and tricky blocks, they
are transmitted to the laboratory. Making plaster models in the
laboratory takes 45 minutes. Cleaning of the models lasts 15
minutes. This stage is standard in the manufacture of all orth-
odontic devices.

Manufacturing of Set-up models.

This stage includes: - duplication of models (45 minutes), -
zipping into an articulator (15 minutes), - cutting the model into
fragments (25 minutes),

- formation of set-up models (20 minutes).

Formation and modeling of elastopozitioner.

Individual myofunctional devices manufactured by silicone.
Before that, the set-up models form and model the future myo-
functional device from the wax. This step takes 20 minutes.

Gypsum in a cuvette and replacement of wax on silicone.
The longest of the steps, it takes 1.5 hours. Vulcanization - 45
minutes. Removing from cuvette and handling the machine - 35
minutes. Glazing - 15 minutes.

After conducting laboratory stages, the device was transferred
to the clinic and attached to the patient in the oral cavity.

These devices do not require correction, therefore, when visit-
ing a patient with an orthodontist, only the time taken to control
the effectiveness of the treatment process and issue recommen-
dations for its use.

Results and their discussion. As a result of comparing the
process of manufacturing elastopozitioner with the process of
manufacturing functional two-jaw appliance (the Andresen-
Goypl activator and the Frenkel function regulator), the follow-
ing was discovered. After removing the prints and fixing the
bite in the clinic, the gypsum models are made in the laboratory,
which are fixed in the articulator (20 min), fixing elements are
created, clamers and vestibular arches are prepared (1,5 h), a
wax reproduction of the device (30 min), a model plaster in the
cuvette (40 min), wax is replaced by plastic (45 min), then the
device is polished (60 min).

In the clinic, the device is adjusted by activating the retraction
arc, springs, screw-in, by dusting plastics in the area of the teeth
that are to be displaced.

These devices require correction every 2-4 weeks, both in the
clinic doctor and patient (parents of the patient), this takes an
average of 20-30 minutes during scheduled reviews by the or-
thodontist doctor.

Thus, the laboratory stages of the manufacture of elastopozi-
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tioner occupy an average of 6 hours 10 minutes, and the labora-
tory stages of the manufacture of functional devices such as the
Frenkel control and the Andresen-Goypl appliance are 5 hours
45 minutes, which is 25 minutes faster than the production of
individual myofunctional devices. However, from the point of
view of saving time, elastopozitioners are much more advan-
tageous in their use, since they do not require correction, the
patient’s review is 10-15 minutes once every 3-4 months, while
the two-jaw functional appliance (Frenkel’s regulator, the An-
dresen- Goypl) need correction, when applied, the patient’s re-
view is 20-30 minutes once every 2-3 weeks.

Based on the above, we can calculate the annual volume of
labor productivity of a dentist orthodontist according to the fol-
lowing formula:

- *
s tg+=5g+365

n > where

tg - duration of the working day, Sg - number of working days
per year, 365 - number of days in the year, tn - the required
amount of time for examination of one patient and the correc-
tion of the device in a year according to the method proposed

by us is: 6+227%365
A= ——
60

The productivity of the doctor-orthodontist dentist in the ap-
plication of dual-jaw functional appliance is

_ 6%227+365
510

8286

=k

Conclusions.

1. From the point of view of saving time, elastopozitioners are
more beneficial in their use, since they do not require correction,
the patient’s review is 10-15 minutes once every 3-4 months,
while in the application of dual-jaw functional appliance (Fren-
kel’s regulator, appliance Andresen’s-Goypl) patient review also
includes correction of the device and is 20-30 minutes once ev-
ery 2-3 weeks.

2. The use of elastopozitioners is economically beneficial,
since it significantly optimizes clinical time and improves the
efficiency of the orthodontist’s dentist work almost 10 times.
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SUMMARY

COMPARISON OF ECONOMIC EFFICIENCY OF
ORTHODONTIC APPLIANCE FOR TREATMENT OF
SAGITTAL BITE ANOMALIES

"Lykhota K., 2Lykhota A., *Petrychenko O.

!National Medical Academy of Postgraduate Education named
P, L. Shupyk; ?Ukrainian Military Medical Academy, Kiev

Despite the rapid emergence of new devices in the practice
of the orthodontist, the topical issue is not only to identify the
effectiveness of the use of the proposed methods, but also to
justify their economic component.

The purpose of the work is to study the economic feasibility
of'applying the generally accepted and proposed methods during
the treatment of sagittal bite anomalies.

To assess the economic effect of the proposed technology, a com-
parison was made between the time spent by the orthodontist and
the dental technician when applying the proposed and generally ac-
cepted methodology. 130 time tables were analyzed and the time
of manufacture and correction of 130 orthodontic appliances was
evaluated: 72 elastopozitioners, 36 activators function of the Fren-
kel and 22 activators of Andrezen-Goipl. As a result of the evalua-
tion of chronometric tables with data on the use of laboratory and
clinical time, when using the proposed and conventional devices,
it was found that the consumption of time of a dental technician in
the manufacture of elastopozitioners is 25 minutes more compared
to the process of manufacturing functional double-jaw apparatus
(activator Andresen-Goypl and the Frenkl’s function regulator).
However, from the point of view of saving the clinical time, that is,
the time of the orthodontist, elastopozitioners is much more advan-
tageous to use, since they do not need correction.

Thus, in the process of assessing the possible economic effec-
tiveness of the proposed methodology, it was found that by in-
troducing individual myofunctional devices, elastopozitioners,
into orthodontic practice, it is possible to increase the productiv-
ity of the dentist orthodontist almost 10 times.

Keywords: economic efficiency, elastopozitioner, individual
myofunctional appliance, sagital anomalies of bite.

PE3IOME

CPABHUTEJIbHASI OIEHKA SKOHOMMYECKOM
IODOEKTUBHOCTHU OPTOAOHTUYECKHUX AIIITAPA-
TOB JIJIsI JEUEHWUS CATUTTAJIbHBIX AHOMAJIMI
MPUKYCA

Ulnxora K.H., 2JIuxora A.H., [Terpuuenko A.B.
'Hayuonanvbras Meouyunckas akaoemus nocieouniomto2o 06-
pazosanus um. ILJI. [llynuxa; *Yrpaunckas 60eHHO-MeOuyum-

ckas akademust, Kues, Ykpauna

HeCMOTpS{ Ha CTPEMUTEIIBHOC IMOSABJIICHUE HOBBLIX aIllaparoB
B IMPAKTHUKE CTOMATOJIOra-OpTOAOHTA, aKTyaJIbHbIM BOIIPOCOM
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

0CTaeTCsl He TOJIBKO BBISIBICHHE d()(PEKTUBHOCTH MPUMEHEHHS
NPEMIOKEHHBIX METOAUK, HO U 06OCHOBaHI/Ie HNX DKOHOMHYC-
CKOH cocTaBIsIoIEH.

Lenp uccnenoBaHuss — HU3ydyeHHE SKOHOMHMUYECKOM Iieneco-
00pa3HOCTH NPUMEHEHHs1 OOILCTIPUHSITBIX M IPEATIOKESHHOM
METOAUK BO BPEMS JICHEHUA CaruTTaJIbHbIX aHOMaJTHI IIpUKyca.

JIys OlIeHKH SKOHOMHYECKOro 3ddekra mpeagaraeMoi Tex-
HOJIOTMH TPOBOJIMJIM CPAaBHEHHWE 3aTpaThl pabodyero BpeMEHH
Bpaya-OpTOIOHTA U 3yOHOTO TeXHHUKA IIPH IPUMEHEHUH ITPEJLI0-
JKEHHOH U OOIENPUHATON METOUKH. BbUI0 MpoaHaIn3upOBaHO
130 xpoHOMETpa)KHBIX TAOIUIl U NPOBEAEHA OLIEHKA BPEMECHU
U3rOTOBJICHUS U Koppekuuu 130 OpTONOHTHYECKHX anIapaTos:
72 3macTono3uroHepoB, 36 akTuBatopoB (yHKIMH DpeHkens
u 22 aktuBatopoB AnupeseHa-l onruis.

B pesysbTare OleHKH XpOHOMETPUYECKUX TaOIHIl ¢ JTaHHbBI-
MH O pacxojie J1abopaTOpHOro M KIMHUYECKOTO BPEMEHH, IPH
NPUMEHECHUHN TIPEIJIOKEHHOTO H OGLL[erI/IHﬂTbIX ariaparos,
OBbLIO YCTAHOBJICHO, YTO PACXOJ BPEMEHH 3yOHOT0 TEXHHUKA IIPH
M3TOTOBJICHUM 3JIACTONO3UIIMOHEPOB COCTABISET Ha 25 MUHYT
OoJIbIIIe 110 CPABHEHUIO C MPOLIECCOM H3TOTOBJICHUS (YHKIH-
OHAJIbHBIX JIBYXYEJIIOCTHBIX aIlllapaTtoB (akTuBaTropa AHIpese-
Ha-Toimst u perynsropa dpynkunu Openkis). OgHaKo, ¢ TOYKH
3pE€HUSA SKOHOMHUU KIIMHUYECKOI'O BPEMEHU, TO €CThb BPEMCHU
Bpaya-oOpTOJIOHTA, HIACTONO3UIHOHEPH! 3HAYUTEIILHO BHITOIHEES
B IPUMEHECHUU, TTOCKOJIBKY HE HYXIAAKOTCSA B KOPPEKLIHUH.

Takum 00pa3om, B Mporecce OLEHKH BO3MOXKHON SKOHOMH-
yeckor 3(h(HEKTUBHOCTU MPEIUIOKCHHONW METOAUKH OBLIO BBI-
SIBJICHO, YTO 3@ CYET BHEAPEHHSI B OPTOJOHTUYECKYIO IPAKTHKY
WHIUBUYaAJTbHBIX MI/lO(byHKLIl/IOHaJ'[l)HbIX arriapaTroB — 3J1aCTo-
TMO3ULHUOHEPOB MNOABJISACTCA BO3SMOXXHOCTbL IMOBBICUTH ITPOU3BO-
JUTEJIbHOCTH Tpy[Aa Bpada-CcToMarojiora OpToAOHTa IpaKkTu4e-
cku B 10 pas.
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ASSESSMENT OF THE HEPATIC AND PANCREATIC STRUCTURE
WITH SHEAR WAVE ELASTOGRAPHY AND STEATOMETRY IN OBESE CHILDREN

Stepanov Yu., Zavhorodnia N., Lukianenko O., Konenko I., Yahmur V.

SI “Institute of Gastroenterology of NAMS of Ukraine”, Dnipro, Ukraine

Over the past decades, shear wave elastography (SWE), also
called dynamic elastography, which allows to investigate tissue
elasticity both qualitatively and quantitatively,has been increas-
ingly used to evaluate stiffness of the parenchymal organs. SWE
is based on acoustic shear waves (SW) which are producedby
the acoustic push of the ultrasound (US) beamin the region of
interest (ROI),so these SW are occurring subsequently to tis-
sue vibrations generated by the transducer through a mechanical
excitation [1]. Actually, shear waves travel through soft tissues
approximately 1000 times slower and attenuate approximately
10 000 times faster than longitudinal conventional ultrasound
waves [2]. However, SW values express the stiffness or tissue
elasticity at the ROI level in a directly proportional manner be-
cause there is a positive correlation between the propagation
speed of shear wave and the stiffness of target tissue [3].

Although the transabdominal elastographic techniques require
further continued validation there are a considerable number of
studies assessing the usefulness of SWE not only for superficial
organs investigation including the breast and the thyroid but also
for the liver [3, 4]. Moreover, SWE are now implemented in the
US systems, thus, it is possible to perform routinely an assess-
ment of the mechanical properties of the liver (ie, the stiffness
estimate), a structural evaluation of the liver with B-mode imag-
ing, a blood flow evaluation using doppler US at the same timein
patients with chronic liver diseases.In contrast to the liver, there
are far fewer studies evaluating SWE usefulness for the pan-
creasexamination because of small organ size, extraperitoneal
location, inadequate accuracy and reproducibility SWE in this
situation. In addition to that, it is not easy to confirm whether an
elastogram of the pancreas truly reflects the histological struc-
ture because the process of obtaining biopsy specimens from the
pancreas is difficult and associated with large number of compli-
cations [5]. So, it is essential to estimate the possibility of SWE
using for pancreatic and liver examination in obese children.

In fact, liver stiffness (LS) changes are not attributable to
liver fibrosis alone. Also, it has been shown that LS might be
increased in patients with acute hepatitis and extrahepatic cho-
lestasis [6]. Whether a hepatic fat accumulation which represents
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an unique feature of nonalcoholic fatty liver disease (NAFLD)
patients would affect LS and would have a clinical implication
remain the question because of discrepancy of reported results.
NAFLD is a challenge for noninvasive techniques based on a
physicalapproach, as the increased fat in obese patients leads
to a poorer transmission of the US beam, leading to failures in
measurements or unreliable results. For FibroScan, failures of
measurement or noninterpretable results occur in 5% and 15%
of cases, respectively, with obesity asthe main limiting factor
[7]. Although elastography demonstrates a decrease in its diag-
nostic performances due to the extent of overweight it is impor-
tant to investigate how noninvasive technique behaves in obese
and NAFLD patients [7].

Quantitative ultrasound has been introduced to supplement
qualitative evaluations by providing absolute and objective
measurements of tissue characteristics. When measured quan-
titatively with the average ultrasound attenuation coefficient
(aUAC) determination, attenuation has shown potential to char-
acterize the degree of fatty infiltration and remove some of the
subjectivity when describing diffuse lesions [8].

We can suppose that differences in assessing the influence of
obesity on liver and pancreas stiffness appear due to different
methods that were used by authors. Most of the studies that were
conducted couldn’t assess the role of fat accumulation. Both
SWE and steatometry as sonographic quantitative assessment of
the liver and pancreatic stiffness and fat accumulation degree,
respectively, provide wider perspectives for clinical implemen-
tation of noninvasive techniques especially in children.

Objectives - to evaluate the influence of obesity on liver and
pancreatic stiffness parameters in children according to shear
wave elastography data and to determine the major factors af-
fecting the liver and pancreatic elasticity.

Material and methods. This case-control study was per-
formed in the pediatric gastroenterology department of SI «In-
stitute of gastroenterology of NAMS of Ukraine» between June
2018 and January 2019 after approval of the local Institutional
Review Board. Written informed consent was obtained from
the parents of every child. Procedures were carried out in ac-
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Fig. 1. Demonstration of pancreatic (4) and liver (B) steatogram in obese children

Table 1. Baseline clinical and demographic characteristic of the patients

1 group 2 group
Data N=59 N=42 P
Age 11,43+2,84 12,00+£2,76 0,84
Sex, male 32 (54) 22 (52) 0,70
BMI, kg/m? 25,76+3,58 21,82+8,98 0,014
BMI, z score 2,62+1,28 1,02+0,65 0,007
WC, cm 83,75+10,92 72,66+10,48 0,001
WC, percentile 97,14+8,04 79,13+11,30 0,00001
ALT, U/l 20,20+8,02 17,98+12,57 0,24
AST, U/l 19,56+8,53 17,12+13,88 0,24
Amylase, U/l 37,20+15,68 42,70+16,35 0,07
HOMAI-IR 5,42+2 98 3,63+1,79 0,00004
HDL, mmol/l 1,19+0,37 1,40+0,40 0,08

cordance with the Declaration of Helsinki and Good Clinical
Practice principles.The study included 101 patients aged 6 to
17 years with an average age of patients (11,60 + 2,30) years.
Determination of liver and pancreatic stiffness were carried out
by SWE with SONEUS P7 system (Ultrasign LTD, Ukraine-
Switherland)with a convex transducer driven at a frequency of
1-5 MHz. Sonographic quantitative assessment of the liver and
pancreas fat content (steatometry) with the determination of the
aUAC (dB / cm) was performed with an ultrasound systemSO-
NEUS P7 (Ultrasign LTD, Ukraine- Switherland) (Fig. 1).

A single radiologist experienced in pediatric and abdominal
radiology carried out all transabdominal ultrasonography pro-
cedures. Scanning was performed early in the morning after an
overnight fasting period. The ROI for the liver and pancreas was
manually selected with calculation of average data. The median
of at least 3successful measurements was determined. The inter-
quartile scale (IQR), which characterized the data homogeneity,
was calculated. The interval with the center at the median point,
in which the results of 50% of measurements (from 25 to 75% of
the quarantine value) were applied. In this case, a homogeneous
measurement result was considered if the ratio of IQR / median
was less than 30%. According to the presence of obesity patients
were divided into 2 groups: 1 group - 59 obese children, 2 group
- 42 patients without obesity. SWE and steatometry did not pose
any additional risks or inconvenience for the patients except for
the additional minutes spent for exploration of the target tissue.

Baseline descriptive variables included age, gender, body
mass index (BMI), waist circumference (WC), laboratory data
(general blood count and liver/pancreas function test, high den-
sity lipoproteins - HDL level). Insulin level was assessed by
ELISA with calculation of HOMA1-IR. The correlation between
descriptive variables and liver/pancreas stiffness and aUAC val-
ues was tested. Exclusion criteria were history or presence of
any liver/pancreatic disease (such as inflammation, autoimmuni-
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ty, infection and neoplasm), and any systemic disease affecting
the liver/pancreas at the time of study. The statistical analysis
was performed using Statistica (USA). Normality of values dis-
tribution was tested with the Kolmogorov-Smirnov test. Para-
metric tests were used for variables with normal distribution,
while variables without normal distribution were evaluated with
non-parametric tests. Correlation between variables with normal
distribution was evaluated with Pearson’s correlation coefficient
and Spearman’s rho. Quantitative data were expressed as either
means and standard deviations or medians and interquartile
ranges. Confidence interval was 95%, and p value smaller than
0.05 was accepted as statistically significant.

Results and their discussion. Groups were homogenous
in order of age and sex. Descriptive clinical and demographic
variables are demonstrated in theTable 1. General clinical labo-
ratory data, including liver and pancreas function tests didn’t
show any significant difference between groups. Children of
1 group showed significant differences in anthropometric data
(BMI, BMI z-score, WC and WC percentile) that can be easily
explained by presence of obesity in all children of 1 group.

Parameters of liver and pancreatic stiffness in studied chil-
dren are shown in the Table 2. The average LS values in obese
and nonobese children were (4,98+0,83) kPa and (4,83+1,04)
kPa, respectively, (p>0,05) (Fig. 2). We have noticed that the
maximum of stiffness value was observed in obese children, also
interquartile range had wider boundaries. The same picture was
observed for pancreatic stiffness (Fig. 3).Pancreatic stiffness
also didn’t differ between groups and reached (3,55+0,81) kPa
and (3,60+0,448) in 1st and 2d groups, respectively (p>0,05).

Providing correlation analysis, we found positive correlation
between liver and pancreatic stiffness (r=0,33; p<0,05) demon-
strating the mutual involving of these organs in metabolic disor-
ders.While analyzing liver and pancreas aUAC these variables
were significantly higher in 1 group (p<0,05) (Fig.4,5).



GEORGIAN MEDICAL NEWS
No 10 (295) 2019

Bt bry Grong

Wizt v sifiness, KPa

1o

2 ] 3 u Median
[ 25%-75%
Grous T irrMax

Fig. 2. Liver stiffness median values in studied groups

Baoxplot by Group
Warizble: sUAC pancress, dB/sm

45

40

35

; 30

allAC pancreas, dBfam
ra
n
u

n
20
15 J
1.0 » = m Madian
= []25%75%
Groups T Win-kax

Fig.4. Pancreatic aUAC distribution
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Fig.5. Liver aUAC distribution

Table 2. Correlations with liver stiffness (only significant correlations are demonstrated)

Variable Correlate r value p value

WwC 0,23 0,001

Weight 0,32 0,0005

Liver stiffness, kPa HOMA-1 0,33 0,005
Pancreatic stiffness 0,22 0,0001

aUAC liver, dB/cm 0,25 0,002

Table 3. Correlations with pancreatic stiffness (only significant correlations are demonstrated)

Variable Correlate r value
HDL -0,22
L Fasting glucose level 0,31
Pancreatic stiffness - -
Liver stiffness 0,22
aUAC pancreatic, dB/cm 0,24

Correlation analysis revealed that LS was positively correlat-
ed with body weight, WC, HOMA1-IR, aUAC (Table 2). Also,
we determined that liver aUAC had influence on liver stiffness
(r=0,25, p<0,05) as well as pancreatic aUAC had influence on
pancreatic stiffness (r=0,25, p<0,05) (Tables 2, 3). Liver aUAC
positively correlated with pancreatic aUAC (r=0,38, p<0,05).
Pancreatic stiffness showed positive correlation with fasting glu-
cose level, liver stiffness, pancreatic aUAC, negative correlation
with HDL level (p<0,05) (Table 3).

© GMN

Although relatively new, elastography may serve as an accu-
rate, safe, practical and useful diagnostic tool for assessing the
liver and pancreatic stiffness in children. Because of this nov-
elty, important information may be provided not only by stud-
ies conducted in patients with liver and pancreatic diseases but
also in children with different anthropometric data. We didn’t
observe significant changes in liver and pancreatic stiffness in
obese children comparing to nonobese while both hepatic and
pancreatic aUAC were significantly higher in obese patients. We
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found that such variables as weight, WC, HOMA 1-IR positively
correlated with liver stiffnesswhileglucose level and HDL level
(negative correlation)correlated withpancreatic stiffness. All
these factors — weight, waist circumference HOMA1-IR, HDL —
are associated with metabolic syndrome so we can speculate that
metabolic syndrome cause changes in organs stiffness probably
due to steatosis. According to our results liver and pancreatic
steatosis lead to mild changes in stiffness of the organs while
obesity by itself doesn’t have these effects.

Uchida et al. initially described pancreatic elastography with
transabdominal ultrasonography [9]. Lately the usage of the
deformation index (DI) was introduced as a semi-quantitative
method that objectively reflects the tissue stiffness and is de-
fined as the ratio of distortions that arise when applying force
on two neighboring sites [10]. The works devoted to the use of
pancreatic elastography are limited and its results are contradic-
tory. Friedrich-Rust M. et al. [11] demonstrated a decrease in
pancreatic stiffness in a group of cystic fibrosis patients, also
SeraiS.D.et al. have found statistically signifcantly lower pan-
creatic stiffness values in patients with a history of chronic pan-
creatitis as compared to healthy controls (1 kPa vs. 1.7 kPa) [12]
while Goertz R. S. et al. did not find the difference between the
stiffness both normal and fatty pancreas[13]. Although we did
not find significant differences in pancreatic stiffness in obese/
nonobese groups, we demonstrated that minimal and maximum
values were presented in 1 group while 2 group had thighter
distribution borders.

According to Oztiirk M. et al. elastography may be useful in
detecting early changes in the pancreatic structure associated
with type 1 diabetes mellitus in children [14]. In our study, we
observed that the values of pancreatic stiffness were correlated
with metabolic data. As we have seen, factors such as fasting
glycemia and dyslipidemia were associated with the pancreatic
stiffness.

Rifai K. et al. have found that liver stiffness in patients with
significant liver inflammation washigher compared with those
with no significant inflammation [15]. Our study did not find
significant differences between groups in ALT and AST mean
values as well as correlation between liver stiffness and ALT and
AST levels.

It should be noted that difficulties might be observed in record-
ing both pancreatic and liver stiffness values in obese patients,
in thick/muscular subjects, in patients unable to hold breath,
as well as the deep location and small structure of pancreas as
compared to the large and superficially situated organ like some
limitations that need to be addressed to the further technological
development in elastography technique as a diagnostic tool for
pancreatic and liver disorders. Pulsations from the aorta or the
superior mesenteric artery, presence of air in the stomach, trans-
verse colon and small bowel may have influence on imaging.

For optimal clinical implementation the refence cut-off for the
normal and pathological stiffness should be determined. Study
by Kolipaka et al. of 22 healthy adult volunteers (age range 22—
64 years) reported a significant association between pancreatic
stiffness and age have been increasing up to 0.8 kPa with in-
creasing age[16]. The mean pancreatic stiffness values reported
by Shi et al. corresponded to 1.1 kPa at 40 Hz in 20 healthy
adults (mean age: 34 years) [17]. Mean data of pancreatic stiff-
ness for nonobese population in our study were 3,60+0,44 kPa,
and 3,55+0,80 kPafor obese ones.

As for steatometry this method is new noninvasive tool and
can help us to differentiate whether changes in elasticity are as-
sociated with metabolic changes or fibrosis and inflammation. To
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conclude, our results indicated that the liver and pancreatic SWE
with the average ultrasound attenuation coefficient (aUAC) de-
terminationcan be used as a safe, practical and cheap screening
procedure. We should consider the fact that hepatic steatosis in
NAFLD patients may have a bidirectional relationship with fi-
brosis, as fat infltration progressively increases with the severity
of fibrosis. But it is possibile that patients with significant fibro-
sis and cirrhosis might have low fat accumulation. On the other
hand, patients with no or mild fibrosis have high fat infltration.
In study of Cheah M. et al. [18], on the surface NAFLD patients
with steatosis grades 2 and 3 seemed to have lower degrees of fi-
brosis stage (fibrosis stages 0, 1, and 2). In clinical practice LSM
greater than 6.8—7.6 kPa indicates a higher probability of signifi-
cant fibrosis (F2) on liver biopsy; however, the EASL clinical
practice guidelines state that cut-off values vary considerably
and ranging 5.2-9.6 kPa for different systems. For predicting
cirrhosis (F4), the optimal cut-off ranges from 11 to 15 kPa [19].
According to the metaanalysis of 1.Manzoor et al. the pooled
sensitivity of sonoelastography in diagnosing liver diseases was
94.94% and specificity was 86.22% [20].

At present, the degree of liver and pancreatic stiffness that
SWE can be determined by two factors, i.e., elasticity and vis-
cosity. The most typical element can be the constitution of the
parenchyma - fibrosis or cirrhosis. On the other hand, the typi-
cal viscosity elements can be affected by infammation and fatty
infiltration. Considering that severe necroinfammation is rare in
NAFLD patients, the degree of fat infiltration may have a major
impact on SWE. As it stands, SWE cannot measure clasticity
and viscosity separately when the output is a single “stiffness”
estimate, even though viscosity measurement is technically pos-
sible [21,22].

Steatometry can examine the potential of the viscosity ele-
ment, which may be helpful in distinguishing between fibrosis
and steatosis. As we know it’s a first research that provides par-
allel study of liver and pancreatic structure investigation with
SWE and steatometryusage.

Conclusions. Obesity by itself did not affect the stiffness of
the liver and pancreas according to the data of shear wave elas-
tography. Pancreatic and liver stiffness showed association with
metabolic and anthropometric changes.Steatometry can be use-
ful tool for differentiation of fibrosis/inflammation and steatosis
and so can improve specifity of elastography.
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SUMMARY

ASSESSMENT OF THE HEPATIC AND PANCREATIC
STRUCTURE WITH SHEAR WAVE ELASTOGRAPHY
AND STEATOMETRY IN OBESE CHILDREN

Stepanov Yu., Zavhorodnia N., Lukianenko O., Konenko I.,
Yahmur V.

SI “Institute of Gastroenterology of NAMS of Ukraine”’, Dnipro,
Ukraine

The transabdominal elastography method requires estimation
of liver and pancreatic structure in terms of its stiffness. Whether
the results in children may be affected by anthropometric data is
still the question.

Objective. To evaluate the influence of obesity on liver and
pancreatic stiffness parameters in children according to shear
wave elastography data and to determine the major factors af-
fecting the liver and pancreatic elasticity.

This case-control study included 101 patients aged 6 to 17
years with an average age of patients (11,60+2,30) years. De-
termination of liver (LS) and pancreatic stiffness (PS) were
carried out by shear wave elastography with SONEUS P7
system (Ultrasign, Ukraine- Switherland). Steatometry with
the determination of the average ultrasound attenuation coef-
ficient (aUAC) was performed with SONEUS P7 (Ultrasign,
Ukraine-Switherland). According to the presence of obesity
patients were divided into 2 groups: 1 group - 59 obese chil-
dren, 2 group - 42 patients without obesity. Baseline descrip-
tive variables included age, gender, body mass index, waist
circumference (WC), laboratory data (general blood count
and liver/pancreas function test, high density lipoproteins
level). Insulin level was assessed by ELISA with calculation
of HOMAT1-IR.

The average values of LS in obese and nonobese chil-
dren were (4,98+0,83) kPa and (4,83+1,04) kPa, respectively,
(p>0,05). Pancreatic stiffness also didn’t differ between groups —
(3,55+0,81) kPa and (3,60+0,448) kPa in 1st and 2d groups, re-
spectively (p>0,05). LS positively correlated with body weight,
WC, HOMAI1-IR, aUAC (p<0,05). Also, we determined that
liver aUAC had influence on liver stiffness (r=0,25, p<0,05) as
well as pancreatic aUAC had influence on pancreatic stiffness
(r=0,25, p<0,05).

Obesity by itself did not affect the stiffness of the liver and
pancreas according to the data of shear wave elastography. Pan-
creatic and liver stiffness showed association with metabolic
changes. Steatometry can be useful tool for differentiation of
fibrosis/inflammation and steatosis and so can improve specifity
of elastography.

Keywords: shear wave elastography, fatty liver, steatosis,
steatometry, liver stiffness, pancreatic stiffness, obese children.
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PE3IOME

OLIEHKA CTPYKTYPHBIX U3BMEHEHUI IEYEHA
U NOIKEJYAOYHOM KEJE3BI C UCIIOJIb30BA-
HUEM METOJA CIABHUIOBOJIHOBOM 3JIACTO-
T'PA®UU U CTEATOMETPUMY JETEM C OKUPE-
HHUEM

CrenanoB 10.M., 3aBropoguss H.I1O., Jlykbsanenko O.10.,
Konenko U.C., Sirmyp B.b.

'Y «Huemumym eacmposumeponocuu HAMH Ykpaunwiy, [{nu-
npo, Yxpauna

Merton TpaHCaOIOMUHABHOH 2MacTorpaduu Mo3BOIISET OIle-
HHUTH CTPYKTYpY MEUEHH W MODKEITYJOUHOH KeIe3bl ¢ TO3HIINH
MX JKECTKOCTH. MOTYT 1M aHTPONOMETPHUYECKHE NAHHBIE IT0-
BIIMSITH Ha Pe3YIBTaThl HCCIEIOBAHNUS Y IETeH, OCTACTCSI OTKPHI-
TBIM BOTIPOCOM.

LenpruccnenoBanus -OIeHKA BIMSHHUSA OXHPEHHS Ha IIOKa-
3aTeNy KECTKOCTH TEeUSHHU U TODKEIYJOUHOH JKele3bl y JeTe
10 JIAaHHBIM CJIBUTOBOJTHOBOM 3macTtorpaduu M ompeneneHue
OCHOBHBIX (DaKTOPOB, BIMSIOIINX HA 3MACTUYHOCTH MEYCHH H
MOJKEITYI0YHOM JKEeNe3bl.

O6cnenoBan 101 manmeHT B Bo3pacte 6-17 jer, cpeqHuit
BozpacT 11,60+2,30 set. OnpeneneHue KECTKOCTU MEYCHH 1
MOJKEITYAOYHON JKeNe3bl TPOBOAMIOCH C MIOMOIIBIO CIBUTO-
BOJTHOBOI1 amactorpaduu cuctemoit SONEUS P7 (Ultrasign,
VYkpauna-llIseiinapus). CrearoMeTpuio c¢ oOmpeneIeHHEeM
cpenHero kodddumuenta 3aryxanus ynbprpasByka (aUAC)
BeinonHsuH ¢ momomnisio SONEUS P7 (Ultrasign, Ykpanna-
LBeiinapus). C yueToM HanW4yusi O)XHpPEHUs OONBHBIE pa3-
nenensl Ha 2 rpynmbsl: | rpynma - 59 nereit ¢ oxupeHuem,
Il rpynma - 42 manuenTta 0e3 oxxupeHus. bazoBeie omuca-
TeJIbHBIE TIepeMEeHHBIE BKIIIOYATH BO3PACT, TOJI, HHAEKC Mac-
cel Tena, okpyxHocth Taimuu (OT), maGopaTopHble TaHHBIE
(oOumii aHanu3 KpOBH M (YHKIMH TIEYCHU/TIOIHKETYIOUHOM
XKEJIe3bl, YPOBEHb IJUIMOMPOTEHHOB BBICOKOH IIOTHOCTH).
YpoBeHb WHCYNMHHA OIeHHBAIN MeTomoM MDA ¢ pacuerom
HOMATI-IR.

CpenHue 3Ha4YeHHs KECTKOCTH IIEUSHH Yy JETel ¢ OXHupe-
HUEeM U 0e3 oxupenus cocraBmwn 4,98+0,83 xlla u 4,83+1,04
klla, coorBercTBeHHO (p>0,05). [lokazaTenu KeCTKOCTH TOJ-
KEITyIOTHOH JKeJIe3bl Takke He PasIHIaIiCh MEXKITy TPYHIITaMu
- 3,55+0,81 klla u 3,60+0,448 xIla B I u Il rpynmax, cooTBet-
ctBeHHO (p>0,05). Ilokazarenb KECTKOCTH TMEYCHH ITOJIOKH-
TeNbHO KoppenupoBai ¢ Maccoit Tena, OT, HOMAI1-IR, aUAC
(p<0,05). Beisineno, uro aUAC niedeHn acCOIMMPOBAH CHKECT-
kocThio edenu (1=0,25, p<0,05), a aUAC nmomkenynoqHoit xe-
71e36I KOPPENUPYeET ¢ MOoKa3aTeneM >KECTKOCTH MOIKEeITyI09HOIT
xenessl (1=0,25, p<0,05).

Ilo maHHBIM COBHUTOBOJHOBOW 3macTorpaduu OXHpPEHHUE,
camo 1o cebe, He OKa3bIBAeT BIUSHHS HA JKECTKOCTH Iede-
HU M TOJKEITYI0YHON skene3bl. JKecTKOCTh MOJKeTyA0IHON
XKEJIe3bl W MeYeHN acCOIMHPOBAaHA C META0ONNIECKUMH H3-
MeHeHHsAMH. CTearoMeTpusi MOXET OBITh MOJE3HBIM HH-
cTpyMeHTOM i nuddepeHnuanmn Guopo3a/BocmaIcHust 1
cTearosa, CIe/0BaTeIbHO, MOXKET MOBBICHTh CIIENN(UIHOCTD
anmactorpapuu.
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PECULIARITIES OF CLINICAL AND IMMUNOLOGICAL CHARACTERISTICS
OF HERPESVIRUS INFECTIONS IN CHILDREN

Maharramova S., Kurbanov H.

Azerbaijan National Academy of Sciences Genetic Resources Institute, Baku, Azerbaijan

Currently the role of herpesviruses infections in the structure
of congenital infectious pathology has increased. The main vi-
ruses are: cytomegalovirus infection (CMV) and the infection
caused by herpes simplex virus 1 (HSV-1) and 2 (HSV-2) [1,5,9]
and CMV. Its infectious agent is cytomegalovirus (CMV), still
far from its decision [1,4,5,6,7]. At present, infectious diseases
have ranked first among the causes of newborns death. Despite
some progress in pediatrics and immunology, these infections
are still one of the main reasons of stillbirths, spontaneous mis-
carriages, preterm birth, and diseases of newborns as well as
child mortality [6]. Taking into account that the leading role
has been given to the condition of body defenses as well as the
study of the immune status of newborns with CMV and HSV in
the implementation of the infectious process, it was dedicated a
large number of studies related primarily to adaptive immunity.

In recent years it was gathered information indicating that the
defects in the TLR system, a decrease in their expression and func-
tion due to mutations of polymorphisms or epigenetic disorders of
TLR regulation, which is the basis for the development of immuno-
deficient states of implementation and generalization of infections
[3,4,8,10,12]. In this regard, it is important to study the key mecha-
nisms of immunopathogenesis of congenital CMV and HSV, caus-
ing suppression of the immune response and, consequently, leading
to generalization and unfavorable outcome of these diseases.

A newborn can be infected in intra-uterine, during delivery or
postnatal; in 75-80 % of cases, infection with HSV infection oc-
curs during childbirth, resulting in severe neonatal and postnatal
diseases of newborns, often with brain damage [1,5,6]. In recent
years, researchers have paid the attention to the infection caused
by the Epstein-Barr virus (EBV-infection), whose contribution
to the formation of the pathology of the fetus and newborn re-
quires clarification. These infections (especially their congenital
form) are difficult for etiological interpretation of the disease
due to the wide spread of pathogens and the presence of “ma-
ternal” antibodies of IgG class to herpesviruses, characterized
by the absence of pathognomonic signs and polymorphism of
symptoms [11]. In the structure of morbidity among infectious
diseases, intrauterine infections were registered in 30.9% of cas-
es; the most severe course of the disease had patients with CMV
and HSV infections, occurring in the form of mixed infections.

The aim of this work is to optimize the diagnosis of children
of the first year of life with herpesvirus infections on the basis
of the study of clinical and immunological parallels as well as to
establish risk factors.

Material and methods. There were 95 newborns under ob-
servation. The observed children were divided into three groups
(1st group included children with congenital generalized CMV,
and then they were divided into two subgroups; subgroup 1.1
included children with a typical generalized form with complete
clinical symptoms and subgroup 1.2 included children with a
typical generalized form with incomplete clinical symptoms;
group II included children with congenital generalized HSV;
and control group included healthy newborns which were born
in women with physiological course of pregnancy. The classifi-
cation of perinatal affection of nervous system has been used in
order to evaluate the injury of CNS.

© GMN

The blood and urine were the material for the study. The diag-
nosis of CMV and HSV were revealed by the detection of DNA
viruses in blood and urine by PCR method in real time.

Determination of allelic variants of TLR genes was performed
by PCR method followed by restriction analysis. The diagno-
sis of CMV and HSV were revealed by the detection of DNA
viruses in blood and urine by PCR method in real time using
a programmable amplifier with fluorescent detection system
“Rotor-Gene” 6000 (“Corbet Research”, Australia) and “Ampli-
Sens” sets for fluorescent detection, as well as the detection of
specific antibodies of IgM class in blood serum from a baby to
CMYV and VGTG of 1,2 type and with an increase of IgG titres
in the dynamics determined by ELISA using standard sets of
reagents of “Vector-best” firm (Novosibirsk city).

The concentration of IL-4, IL-6, IFN-y, IFN-a in blood serum
was determined by ELISA method using a set of reagents “Pro-
tein contour” (St. Petersburg), IL-8 was determined by the test-
system Bender Medsistems» (Austria), IL-12 was determined
by the test systems “Biosource” (USA). MCP-1 content was
determined by the test-system “Bender Medsistems” (Austria).

The capabilities of the Excel 2010 spreadsheet and application
software packages (Megastat and Statistica 6.0) were used to
form the database and to conduct statistical research of empirical
data. It was used the Mann-Whitney criterion for independent
groups and Wilcoxon criterion for dependent groups to deter-
mine the statistical validity of the difference between the groups
studied. Differences in the compared values were considered to
be statically significant at the significance level of p<0.05.

Results and their discussion. The analysis of clinical data
revealed that the majority of the observed children were born
full term (group 1 had 63% and group II had 86.4%); 37% of
premature babies at the gestation period of 35-37 weeks were
born in group I* and group 11" had 13.6% of premature babies.
All mothers of observed children with congenital generalized
cytomegalovirus and herpetic infection had severe obstetric and
gynecological anamnesis with the same frequency in all groups:
78.3% of mothers showed gynecological diseases (mainly endo-
cervicitis, adnexitis), 71% of women had unfavorable outcomes
in previous pregnancies: preterm birth, spontaneous abortion in
the early stages, non-developing pregnancy, 94.2% of mothers
of observed children had a burdened gestation course (risk of
termination of pregnancy, intrauterine fetal hypoxia).

Evaluation of clinical data in the early neonatal period
showed that such diseases as hepatitis, pneumonia, hemorrhagic
syndrome and pathological loss of body weight (p<0.05) were
found out more often in newborns with generalized CMV with
full clinical symptoms than in children with incomplete clini-
cal symptoms; encephalomeningitis and myocarditiswere di-
agnosed only in newborns with complete clinical symptoms
(6.9% and 10.3% respectively). Respiratory syndrome (62.1%
and 22.2%, respectively) and hemorrhagic syndrome (44.8%
and 11.1%, respectively) were found with high frequency. In
patients with HSV, the following diseases were detected: pneu-
monia (31.8%), myocarditis (18.2%), hepatitis (13.6%), menin-
goencephalitis (4.6%). All newborns with CMV and HSV had
central nervous system affliction.

57



Observation in dynamics helped to reveal that clinical symp-
toms persisted at 23.4% of children with CMV and primarily
with full clinical symptoms by the end of the acute period of
the disease (three months of life) and at 27.3% of children with
HSV.

Upon studying of the mechanisms of congenital immunity,
that are the first line of protection of the body from various
pathogens, it was found out that in subgroup 1.1 with newborns
with generalized CMV there was a significant decrease in the
expression TLR-2 (CD282+) on peripheral blood monocytes in
the early neonatal period in comparison with the control group
and subgroup 1.2 (45,4+8,9%, 76,2+5,6% and 65,1 +6,1%,
respectively). It was revealed the inverse correlation with the
level of viral load (g=0.81, p<0.05). Similar changes were typi-
cal for TLR-6 (CD 14 + CD286+) (44,6£5,9%, 61,1+M% and
57,842,2%, respectively), which explains the high sensitiv-
ity of TLR-2 and TLR-6 to cytomegalovirus. The newborns of
group II with HSV also showed a significant decrease in TLR-
2 expression (CD282+) in comparison with the control group
(43.8+£8.3% and 76.2+5.6%, respectively), which is consistent
with the liter data X.D. Yao and K.L. Rosenthal (201 1) on the
inhibition of HSV 1.2 TLR-2 and a decrease in the antiviral im-
mune response. The direct correlation dependence between the
level of TLR-2 expression and IL-12 production (1-0,60, p<0,05)
was revealed and the inverse CD16+CD95+(p=-0.71, p<0,05),
as well as with IFN-y (g=-0.60, p<0,05).

The total number of T-lymphocytes in the early neonatal pe-
riod in subgroup 1.1 was significantly lower than in the con-
trol group and subgroup 1.2 (45,9+7,1%, 69,3*%7,5% and 64,6
+ 10,7 respectively) (p<0,05). Similar changes were found in
infants of group II relative to the control group (52.4+2.1% and
69.3+7.5%, respectively). The decrease in the number of CD4+
that was found in the subgroup 1.1 in comparison with the con-
trol group and the subgroup 1.2, was accompanied by a reduc-
tion of immunoregulatory index (p <0.05).

Comparison of the average values of natural killer cells CD
16+ in newborns with CMV of the subgroup 1.1. has revealed
a significant decrease in their number compared to the control
group and subgroup 1.2 (1,9+0,3%, 3,4+0,8% and 4,4 + 0,3% re-
spectively, p <0,05). The direct correlation between the amount
of CD16+ and TLR-2 expression (g=0.88, p<0.05) and the in-
verse correlation dependence together with the level of viral load
(g=-0.63, p<0.05) was revealed, which is associated with a de-
crease in the synthesis of IFN and the direct damaging effect of
the virus on the immune system cells (T. L. Arnon, 2005). Upon
studyingof the functional activity of peripheral blood lympho-
cytes in newborns of group 11 with HSV, there was a significant
decrease in CD16+CD25+ in comparison with the control group
(0.1+0.06% and 0.4+0.07%, respectively, p<0.05), which leads
to a reduction in the cytotoxic activity of natural killer cells and
a decrease in the synthesis of IFN-y and IFN-a. The subgroup
with incomplete clinical symptoms of CMV was characterized
by an increase in CD 25+ on the surface of CD 16+ relative to
the control (1.1 £0.4% and 0.4+0.07%, respectively p <0.05)

Analysis of the number of T-regulatory cells has revealed their
significant increase in newborns with generalized CMV in sub-
group 1.1 in comparison with the control group and subgroup
1.2 (3,4+0,6%, 1,9+0,3% and 2,2 + 0,1%, respectively p<0,05).
Children with generalized HSV (group II) also showed a signifi-
cant increase in comparison with the control group (3.3+0.4%
and 1.9+0.3%, respectively). It was revealed the inverse correla-
tion dependence of T-regulatory cells content and CD4+ lym-
phocytes (g-0.82, p<0.05). These data confirm S. Suvas’ opin-
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ion (2004) on suppression of immune response to HSV 1,2 and
CMYV in newborns with T-regulatory cells.

The study of the processes of late activation of lymphocytes in
the early neonatal period revealed that the patients with CMV of
subgroup 1.1 had statistically significant differences in CD95+
expression on the surface of CD 16+ in comparison with the
control group and subgroup 1.2, (4,8+0,4%, 3,0+0,4% and
3.2+0.3%, respectively p<0.05). In addition, it was revealed the
strengthening of the early (9,6+1,4%, 5,8+0,9% and 5.2+0.6%,
respectively p<0.05) and late apoptosis markers (1,0+0,2%,
0,1+0,03% and 0,1+ 0,03, respectively p<0,05) in subgroup
1.1 in comparison with the control group and subgroup 1.2.
The newborns with HSV (group II) also shown a significant
increase in relation to the control of the early (8.4+1.3% and
5.8+0.9%, respectively) and late apoptosis markers (0.9+0.5%
and 0.1+0.03%, respectively), (p<0.05). Our results confirm A.
Iannello’s data (2011) on the stimulating effect of herpesviruses
on the processes of apoptosis of immunocompetent cells.

Analysis of the results of IFN-a level study in blood serum
showed that there was a significant decrease in its level in chil-
dren with CMV in the early neonatal period in subgroup 1.1 and
1.2 in comparison with the control group (p<0.05). The level of
IFN-a in children with HSV was 1.7 times lower in comparison
with the control group (p<0.05), which may be the result of sig-
nificantly lower TLR-2 expression level revealed by us. Analy-
sis of IFN-y showed that the concentration in the early neonatal
period in children with CMV of subgroup 1.1 was 2.4 times
lower than in the control group (p<0.05). A direct correlation
dependence between the content of IFN-y and CD16+ (g=0.80,
p<0.05) has been revealed, and it confirms the decrease in the
functional activity of natural killer cells. The level of IFN-y in
children of the II group with generalized HSV was 2.2 times
lower in comparison with the control group (p<0.01).

In our study, both for CMV in subgroup 1.1 and 1.2 and for
HSV in group II, the IL-6 content significantly exceeded the
control group indicators (p<0.05). These changes may lead to
a shift in the differentiation of T-helpers in the direction of Th2,
which does not provide an effective antiviral immune response.

The children from subgroup 1.1 had level of IL-8 2.7 times
higher in comparison with the control group (p <0.05) and 1.8
times higher than subgroup 1.2 (p <0.05). it was revealed f di-
rect correlation dependence between the content of IL-8 and the
level of viral load (g=0.81, p<0.05). Our data are consistent with
N. Saederup’s studies (2002) on the enhancement of IL-8 syn-
thesis under the influence of cytomegalovirus.

The content of MCP-1 in blood serum of newborns from
subgroup 1.1 was significantly higher than in the control group
(p<0.05). Its content in group II was also significantly higher
than in the control group, which is consistent with C. Papado-
poulou’s data (2008) that CMV and HSV may use chemokine
receptors in order to control virus replication.

The decrease of IL-12 level in newborns from group II, re-
garding control (p<0.05) leads to a violation of the formation of
the connection between the mechanisms of non-specific protec-
tion and specific immunity.

The level of IL-4 in children from subgroup 1.1 and group II
was 3.6 and 4.0 times higher than in the control group, (p<0.05),
and it reflects the dominance of anti-inflammatory cytokines and
leads to a decrease in anti-infectious protection.

In comparison with the early neonatal period there was a
significant increase in T-lymphocytes and HLA-DR (p<0,05),
and decrease in IL-8 (p<0,05) in the dynamics of the disease
in children with CMV from subgroup 1,1 to 1 month of life.
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The level of CD4+, CD16+, TLR-2,IFN- a, (p<0,05) increased
only by 3 months of life. To the first month of life subgroup 1.2
shown that the IFN-a indicators significantly exceeded its level
in comparison with the early neonatal period (p<0.05); there was
a decrease in IL-8, IL-6 products. By three-month IFN-y indica-
tors had been progressively increasing. By first month of life the
children with HSV from group II had a significant decrease in
CD16+CD95+ and increase in expression of TLR-2 (p<0,05) in
comparison with the early neonatal period.

There was increasing of CD3, IFN-a, IL-12, (p<0,05) by three
months of life. When analyzing the frequencies of polymor-
phisms of TLR genes (Fig. 1) with generalized CMV depend-
ing on the severity of the condition, it was found out that the
genotype frequency of Ser/Pro of TLR-6 gene was found sig-
nificantly more often (68.4% and 12.5%, respectively p <0.05),
and genotype Pro/Pro of TLR-6 gene less frequently (26.3% and
81,3%, respectively p<0.05) in the subgroup of children with
full clinical symptoms CMV (subgroup 1.1) in comparison with
the subgroup of children with incomplete clinical symptoms
(subgroup 1.2). Thus, a carrier of allel of Ser gene of TLR-6
has the higher risk of more severe course of CMV and Pro/Pro
genotype is protective in relation to the severity of CMV course.
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Fig. 1. Distribution of Ser/Pro genotype frequency of TLR-6
gene in the patients from subgroup 1.2

subgroup 1.2

There was a significant difference in distribution of Arg-
753GlIn genotype of TLR-6 gene in the group of children with
HSV (group II) in comparison with the control group (26,3%
and 3,8%, respectively), (p <0,05), (Fig. 2).
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Fig. 2. Distribution of frequencies of genotypes of TLR-2 gene
in patients from groups 2
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Thus, allelic variants of the TLR-2 gene at the points of Arg-
753GIn polymorphism can be the genetic markers of the risk
of severe generalized form of HSV in newborns. Taking into
account the identified pathogenetic mechanisms of generalized
CMV and HSV development and based on the analysis of diag-
nostic and prognostic significance of tests, we have developed
criteria for the formation of generalized CMV with full clinical
symptoms (increase of CD16+CD95+ levels, and the develop-
ment of generalized HSV (reduction in TLR-2 expression, re-
duction in CDI6+CD25+ and increase in IL-6 level), and also it
was developed prognostic markers of persistent preservation of
clinical symptomatology by the end of acute period of disease
with CMV (reduction in IFN-y level) and with HSV (increase in
the content of T-regulatory cells). Taking into account the iden-
tified pathogenetic mechanisms of generalized CMV and HSV
development and on the basis of analysis of diagnostic and prog-
nostic significance of the tests, we have developed the criteria
for the formation of generalized CMV with full clinical symp-
toms as well as the development of generalized HSV (reduction
in TLR-2 expression, reduction in CDI6+CD25+ and increase in
IL-6 level). Also, we have developed the prognostic markers of
persistent preservation of clinical symptomatology by the end of
acute period of disease with CMV (reduction in IFN-y level) and
with HSV (increase in the content of T-regulatory cells).

By the end of acute period of disease with CMV (reduction
in IFN-y level) and with HSV (increase in the content of T-reg-
ulatory cells). Taking into account the identified pathogenetic
mechanisms of generalized CMV and HSV development and
based on the analysis of diagnostic and prognostic significance
of tests, we have developed criteria for the formation of general-
ized CMV with full clinical symptoms and the development of
generalized HSV (reduction in TLR-2 expression, reduction in
CDI6+CD25+ and increase in IL-6 level), and also it was de-
veloped prognostic markers of persistent preservation of clini-
cal symptomatology by the end of acute period of disease with
CMV (reduction in IFN-y level) and with HSV (increase in the
content of T-regulatory cells). The spectrum of bacterial agents
of pneumonia in patients with defects of humoral immunity is
almost the same as in immunocompetent children, and the sever-
ity of the disease is determined by the inability of the immune
system to respond adequately to the pathogen. In children with
primary defects of the immune system suffering from chronic
bronchopulmonary diseases, and children without immunodefi-
ciency, suffering from chronic pneumonia, the microbial flora of
bronchial secretions is not different.

The common denominator of lung affection in children with
primary immunodeficient disorders are the following clinical
signs: severe, long recurrent pneumonia, with a tendency to
spread, progression, septic complications, the rapid develop-
ment of restricted pulmonary fibrosis, distortion of bronchi and
bronchiectasis. At the same time, it is possible to distinguish
certain differences in the course of the pathological process
in the lungs, depending on the type of immunological insuf-
ficiency. The most severe acute pneumonia in early childhood
and often in the first months of life is observed in patients with
combined immunological insufficiency or in violations of only
humoral immune response. Such patients have rapidly develop-
ing pneumonia, with a rapid and persistent increase in tempera-
ture, reaching 39°C - 39.5°C and a sharp deterioration of health
condition. As a rule, a bronchopulmonary process is common
and multisegmental. The most common combination of lesions
of the lower and middle lobes of the right lung or lower lobe
and lingular segments of the left lung. The bilateral lesions of
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the lungs are more common. Usually, such patients have rapidly
developed multisegmental pulmonary fibrosis or more often at-
electatic pulmonary fibrosis, deformation of the bronchopulmo-
nary tree and the early development of bronchiectasis.

For the first time it was carried out a comprehensive study of
the regional features of molecular and genetic disposition to re-
spiratory diseases in children according to 3 polymorphisms of
PRO genes and anti-inflammatory cytokines, using modern mo-
lecular and biological methods. It was found out, that depending
on age, 590 CT polymorphisms of IL-4 gene were associated
with the risk of acute pulmonary disease in children. Polymor-
phisms-308 G/A of the TNFa gene is a protective factor against
allergic bronchitis and pneumonia in infants.

These data offer an additional opportunity to assess the pre-
dictors of bronchopulmonary pathology in children. They can
serve as an objective criterion for the formation of risk groups
for lung diseases in children and the development of individual
differentiated programs of primary and secondary prevention,
taking into account the data of hepotyping.

Thus, the obtained data, showed the failure of adaptive and
compensatory mechanisms against the background of increased
antigen load. Low level of the examined cytokines or their sig-
nificant reduction in dynamics on the background of increas-
ing symptoms may indicate the depletion of the immune system
reserves and its paralysis that accompanied both by a decrease
in the number of immuno-competent cells that producing cyto-
kines, and a decline in their functional activity.

Conclusion. 1. It was found out, that risk factors for devel-
opment of herpesvirus infections in children, and complicated
obstetric history should be referred to such risk factors, the pres-
ence of chronic inflammatory diseases of the urogenital tract,
hormonal and chronic fetoplacental insufficiency.

2. Herpesvirus infections are accompanied by a frequent cen-
tral nervous system affliction, which determines the severity of
a child’s condition. The most severe clinical findings involve
various organs and systems is observed in herpetic infection as-
sociated with bacterial infections, which leads to more frequent
generalization of the process.

3. Assessment of the cytokine system based on determination
of TNF-a, IL-4 and IFN-o content in blood serum is of great
diagnostic and prognostic importance.
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SUMMARY

PECULIARITIES OF CLINICAL AND IMMUNOLOGI-
CAL CHARACTERISTICS OF HERPESVIRUS INFEC-
TIONS IN CHILDREN

Maharramova S., Kurbanov H.

Azerbaijan National Academy of Sciences Genetic Resources
Institute, Baku, Azerbaijan

Aimed at optimization of herpes viral infections diagnosis,
186 babies who had momo-or mixed herpes viral infections
were examined. Their blood, liquor, urine, saliva and materials
that were scrapped off in the damaged focus (skin, mucous mem-
brane of the mouth) were studied by methods of IFA, RIF,PCR.
Clinical and immunologic parallels were studied. Levels of
TNF-a, IL-4 and IFN-a in blood serum and in liquor were as-
sessed. Generalized form of mixed infection was characterized
by low contents of TNF-a, IL-4 and IFN-a in blood serum and
higher of TNF-a in the liquor which in the setting of increased
antigen load pointed to the disruption of mechanisms of adapta-
tion and compensation and bad prognosis.

Keywords: herpes viral infections, mix infection, children.

PE3IOME

KJIMHUKO-UMMYHOJIOTHYECKUE XAPAKTEPHU-
CTUKU CMELIAHHBIX TEPNECBUPYCHBIX WH-
@®EKIUNA YV IETENA

Mareppamosa C.X., Kypoanos I.A.

Hucmumym eenemuueckux pecypcos Hayuonanvnoil akademuu
Hayk Azepbatioscana, baxy, Azepbaiiorcan

C 1enpl0 ONTUMH3AINH JUATHOCTHKU BHPYCHBIX HHQEKIUH
repreca obcienoBano 186 nmeTeld ¢ MOHO- WIIM CMEIIAHHBIMHU
TeprecBUPyCHBIMU HH(EKIAMHI. KpoBb, TMKBOP, MOYa, CITIOHA
1 MaTepHalbl, KOTOPbIe OBUIH B3SATHI C TMOBPEKACHHOTO Odara
(xorka, caM3ucTast 000JI0UKa PTa) HCCIeaoBaHbl MeTonamu [FA,
RIF, PCR. M3yuensl KIMHUYECKHE U UMMYHOJIOTHYECKHE I1a-
pamnenu. [IpoBenena ouenka ypoBHeid TNF-o, IL-4 u [FN-a B
CBIBOPOTKE KPOBH U JHKBOpe. [eHepanm3oBanHas ¢opma cme-
IIaHHOW WH(EKINH XapaKTepH30Banach HU3KUM COACPKaHHEM
TNF-a, IL-4 u IFN-0 B cBIBOpOTKE KPOBH 1 00JI€€ BEICOKUM YPOB-
HeM TNF-a B nuKBOpE, UTO B YCIOBHSX MOBBIIIEHHON HArpy3Ku
AQHTUTEHOM YKa3bIBaeT HA HAPYIICHHE MEXaHW3MOB aJaNTalid U
KOMIIEHCAIIHH, a TAKKE HA HEXKENIaTeNIbHBIH IPOTHO3.
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HOBBIE METO/IbI 1 TEPCIIEKTUBHBIE ITOAXOAbI
K TEPAIIUU MMIIIEBOM AJIJIEPTUM Y JIETEW (OB30P)

'"MBappaBa M.U., *Cuuunasa U.B.

@AY « HMHI] 300posbs demeiiy Munzopasa Poccuu, > Vuusepcumemckas 0emcekast KIuHu1eckas 60ibHuyd,
DIAOY BO «llepsviii Mockosckuil 2ocyoapcmeennviil meouyunckutl ynugepcumem um. M.M. Ceuenosa
(Ceuenosckuti Yuusepcumem), Uncmumym 300poéwvs demeli, kageopa demckux bonesHeil, Poccus

[Mumesas amteprus (ITA) mpeacraBnser co0oil maronorude-
CKOE COCTOSIHHE, 00YyCJIOBIIEHHOE Pa3BUTHEM CIIEIH(HIECKOTO
HMMYHHOTO OTBETa Ha OIIPEAEICHHbIE MUIIEBbIe TPOITYKTHI [1].
Takoif oTBeT MOXeET OBITH ONOCPEIOBAaHHBIM MUMMYHOIIIOOYITH-
HoM E (IgE) (Hememiennas peakiust), IgE-HeomocpenoBaHHBIM
(3aMeUICHHAs peaKIysI) WIN CMeIIaHHbIM. PaboThl mocnenHmx
JIET CBUIETENbCTBYIOT, UTO IgE-onocpenoBannas 1A sBnsercs
BEChbMa PACIPOCTPAHCHHOHN MATONOTHEH, KOTOpas OTMedaeTcs
moutu y 10% neteit [2], mpu 5TOM B MOCITIETHAE NECATHICTHS €€
gacToTa Bo3pactaer [3,4].

SIBisisice OpeMeHeM JUTS MHOTHX ceMeld, [TA BBIHYKIaeT ux
YJICHOB NIPHHUMATh 3HAYUTEIbHBIE TUETHIECKHE U COI[HATbHEIC
OTPaHMYEHHMSI, CONPOBOXKIAETCSI TyBCTBOM TPEBOTH M CTpaxa
Pa3BUTHA CIyYaifHBIX peakmuil U, Kak CIEACTBHE, NIPUBOIHUT K
CHIDKEHHIO Ka9eCTBA JKH3HHU OONBIINX KOHTHHTCHTOB HACEJICHHS
[5]. B Toxe Bpems HEKOTOpBIE BapraHTHI [IA Ha MOJIOKO, SHIIO,
IIICHUITY U COI0 OOBIYHO MPOXOMAT B IETCKOM M MOPOCTKOBOM
BO3pacTe, ApyrHe - Takue Kak ajuIeprust Ha apaxuc, JEeCHOH
opex, pbI0y M MOJITIOCKH, PEAKO UCYE3aI0T U XapaKTePH3yIOTCS
TeHIEHINEeH K IOXU3HEHHBIM MpOSBICHUSIM. [Ipn oTcyTcTBUH
OKOHYATEJIFHOTO M3JIEYEHHMS B HAcTOsIIIIee BpeMs 3 (eKTHBHEIH
koHTponb IgE-onocpenoBanHoil muiEeBOl ajmieprud OCHOBaH
Ha TIPOCBEIIECHNH TTAI[NEHTOB U WIEHOB X CEMEH, CTPOTOM HC-
KIIIOYEHHUH aijiepreHa u3 ynorpeOienus, ObICTpoil AnarHocTu-
K€ ¥ JISYCHUN aJUIePrHIecKux peaknuil. OnHako coOmoneHue
JIMETHl ¥ CaMOCTOSITENIbHOE JIEIEHHE XapaKTePU3YIOTCSl HU3KUM
KOMILTAiieHCOM, 0COOEHHO Y MOPOCTKOB [6].

B nocrenHee BpeMst IpeUI0KeHEI O0Jiee aKTHBHBIE MOXOMBI
k nedeHnio [1A, KoTopble BKIIIOUAIOT paHHEe BBEACHNE B pali-
OH TIOTEeHIIMATBHO aJUICPTCHHBIX IHIIEBBIX IPOAYKTOB, a TAKKe
HMMMYHOTEPAIHIO, HAIIPABJICHEl Ha MPEIOTBPAIICHHE Pa3BHTHS
narosioruu sxenmypgouHo-kumednoro tpakra (JKKT) m Boccra-
HOBJICHHE WM WHAYKIUIO HMMYHHOH TOJIEPAaHTHOCTH B OTHO-
IIEHUH MTUIIEBEIX AJIEPTEeHOB.
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Lens mccrenoBaHus - aHANIN3 JAHHBIX JIATEpPaTypsl 00 HcC-
MOJIB3YeMBIX B HACTOSIIEE BPEMS U MEPCIIEKTUBHBIX MOAXOAAX
K JICYCHUIO NHIIEBOH alIepruu y JeTeH.

Amnnepren-cnenuduaeckas tepamus I[IA (ACT-ITA) Bxmro-
4JaeT BO3/IEHCTBHE HAa OPraHU3M ITyTeM HCIIOIb30BaHUS IOCTe-
MEHHO YBEIMYMBAIOIINXCS 103 MPOAYKTOB C ajulepreHamu. B
ujeane 3TOT BUJ JICUCHHUS TTO3BOJISIET PACIIMPHUTH HabOp yIIo-
TpeOIIeMbIX IPOIYKTOB, Ha KOTOPHIE HE MPOSBIISIETCS PEaKIH
(T.€. IECEHCUOMIM3NPOBATh OPTaHM3M), CHIDKAsI PUCK Pa3BUTHS
MOTEHINAIBHO OMACHBIX JUTS JKU3HU aJUIEPTHUECKHUX Peaknuii B
Cllydae UX CIydaifHOro mprema BHyTpb [7].

Onnako ocHoBHOU 1enpi0 ACT-ITA sBIseTCs ITOCTHKEHHE
OTCYTCTBHSI CHMIITOMOB IIOCJIE TIpHeMa OOBIYHOHM MOPIUH ITH-
IIEBOTO MPOMYKTA, SBISIOMIETOCS MPUINHOM 3TOTO COCTOSHHS
BCJI[ICTBHE PA3BUTHS TOJIEPAHTHOCTH K IHINE, a TAKKE COXpa-
HeHue >(Q(EeKTHBHOCTH Tepanuy rocie ee npekpamenus. Jlo-
CTH)KEHHE TIOCTOSTHHON TOJIPAaHTHOCTH MO-TIPEXKHEMY SIBISIETCS
onHoit w3 HepemieHHBIX 3amad ACT-IIA, B cBs3u ¢ 4eM peko-
MEHIYeTCS TIePUOANIECKH T00aBIATh aJUIEPIeHHBIC MPOXYKTHI
B NI JUTS OAepkaHus dpdekra neceHcuomnmmzanyd [8].

UYamme BCero B MCCIIEOBAHUSAX, MOCBSIIEHHBIX 3TOMY BHIY
nedenus ITA, B kauecTBe NMUIIEBBIX aJUIEPI€HOB HCIIOIB3YIOT-
sl KOPOBBE MOJIOKO, KypHHBIE siiiIa 1 apaxwuc. [lokazana Takxe
pOJIb TAaKUX MPOAYKTOB, KaK MEPCHK, GYHIYK, MIICHUNA, KHBI
[9]. IIpu 3TOM HCTIONB3YIOTCS TaKMe MyTH BBEICHUS ajepre-
HOB, kak OIT (mepopanphas nmMyHoTepanus), SLIT (cyOmunr-
BanbHas umMmyHoTepanus) u EPIT (snunepmansHas uMMyHOTE-
parmms) [10].

IMpu OIT obmiee KOIUIESCTBO MUIIH TOCTETICHHO YBEJINIHBA-
eTcs 10 TeX 0P, MOKa MPOYKT, BeI3sIBaromuii [1A, He nepeno-
CHTCS B OOBIYHBIX J103aX. MccaemoBaHus 3TOTO MOAXO0AA K JIede-
HHIO TIPOJIEMOHCTPHUPOBAIIHN €T0 KIIMHNYECKYIO 3(P(EeKTHUBHOCTb.
BeposTHOCTE HOCTIKEHUS 1€ CeHCHOMIN3AIINH OI[CHUBACTCS Ha
ypoBHe 90%, OZHAKO MEPCIIEKTHBA METOAA OCIOXKHSIETCS BO3-
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MOXXHOCTBIO PAa3BUTHUA HEKEIATCIbHBIX SIBJICHUM Ipu 1npueme
IUIIEBBIX POAYKTOB, ABIAOIUXCS npuunHoi ITA [11]. BBuny
OTCYTCTBUA cTaHaapToB npu nposeneHuu OIT no Hacrosmiero
BPEMEHU UCIIOJIB3YIOTCA NIPEUMYIIECTBEHHO CBEXKUE IIPOAYKTHI.

Tordesillas L. u coasr. [12] npeacTraBneHsl pe3yabTarhl nep-
BOTO MHOTOLICHTPOBOTO PaHJOMHU3UPOBAHHOIO IUIAIe60-KOH-
TPOJIMPYEMOT'0 HCCIICA0BaHUS TPETheil Ppa3bl 00 UCIIONB30BaHUH
HEZaBHO pa3pabOTaHHOIO IHEepPOPATBLHOTO MPOAYKTa, MPOQHIb
KOTOPOTO COOTBETCTBYET TAaKOBOMY st Oenka apaxwuca. IIpo-
JIEMOHCTPUPOBAHBI YIOBIETBOPUTEIBHBIE PE3YJIETATHI [0 YPOB-
HsIM Ge3omacHocTH U 3()(EeKTUBHOCTH 3TOro mnpoxaykra. Kpome
TOTO, IS CHH)KEHUSI TOOOUHBIX (G (PEKTOB MMPEIONKEH BapUAHT
nepopainbHoil iMMyHoTepanuu (GIDOIT) mytem nepopaibHOro
nprueMa U A0CTAaBKU apaxyuca B I'EpMETUYHBIX KallCyjlaX HEIO-
cpencreerHo B JKKT [11].

ComnacHo pexkomeHpauusM EBpomneiickoil akazemuu an-
nepruv ¥ KinHudeckod ummyHonmoruun (EAACI) ana IgE-
OIIOCPEI0BAHHOM MUILEBOM ajIepIUu PEKOMEHIyeTCsl IpOBee-
Hue OIT npu nepcuctupytoleil amuiepruu Ha KOpoBbE MOJIOKO,
KypHHOE SHII0 MM apaxuc y nereil B Bo3pacTe oT 4 10 5 net
(crenenp pexomenaanuu A) [11].

Ilpn mnpoBeneHHH CyONMHIBAJIbHOM HMMMYHOTEpAIMU HC-
nonp3yercs: Oonee HU3Kas T03MPOBKA ajulepreHa, 4yeM IpH Ie-
pOpaNbHOM Tepanuu, YTO IMO3BOJSET CHU3UTh PUCK Pa3BUTHS
1000YHBIX peakiuii. OMHAKO, CKOPOCTh YCIICIIHOM JeceHCHOu-
nmzauuu npu nposenenun SLIT vwke, yem npu OIT [9].

IIpu EPIT Ha koXy HaHOCHUTCS aJUIePreHCOAEpX ALUH I1a-
CTBIPb [UISl TOTO, YTOOBI OOECIEUUTH IOIIOIICHUE aJllepreHa
OHICBOrO0 OeiKa MCHAPUTHBIMUA KJICTKAMH JEPMbI, KOTOPHIC
HOCJIe MUTPALMH B JIOKaJbHBIE JApEHHUpYoLHe iumbarnye-
CKHE y3JIbl OCYIIECTBISIIOT (QYHKIHUIO MPEACTABICHNS aHTHI€HA
U CIIOCOOCTBYIOT reHepauuu perynaropHeix T (T-reg)-kietox
[10]. MHOroueHTpoBo€e BOHHOE CIIENOE PaHAOMUZHPOBAHHOE
w1are60-KOHTPOIUPYyEMOe HCCIIe0BaHNe, POBEACHHOE Ha 74
nalyeHTax ¢ aJuiepruei Ha apaxuc B Bo3pacte 4—25 Jiet, noka-
3aJ10 ONTHMaJIbHBIN MPO(UIIL 6€30MAaCHOCTH 3TOTO METO/, IPH
9TOM OTME€YAJIUCh TOJIBKO MECTHBIC PEAKIIUN B MECTE IPHUMECHE-
HHS, ClTy4aeB aHauiakcuu He otMedeHo. Crycts 52 Heaenu ot
Hayaja UCCIeA0BaHUs Pe3yabTaT OXapaKTepH30BaH B LIEJIOM KaK
y}lOBHeTBOpHTeJ’lebIﬁ C Hau60nee BBICOKMM OTBCTOM Ha JICUC-
HHe y aereil B Bo3pacte 411 ner [13].

Oskuaercss, 4To pe3ybTaThl POIOIDKAIOIIET0Cs TPETHEro 3Ta-
na KJIMHUYECKUX HCCIIEIOBaHUH Yy JieTell ¢ aluieprueil Ha apaxuc
HO3BOJIAT JIydllle OXapaKTepU30BaTh ONTHUMAJBHBIX KaHIUIATOB
JUTS TIPOBEJICHUSI Takoro poza tepanuu ¢ nomouibto EPIT, a Taroke
ONTUMAJIBHYIO IIPOJOJDKUTEIIBHOCTD JieueHus [ 14].

ACT-ITA 1o ceii AeHb SIBISIETCS €AMHCTBEHHBIM ITI0TEHLIMATb-
HO ¢ dektuBHBIM MeToioM [gE-onocpenosannoii [TA. B otHo-
HICHHH MTOOOYHBIX 3(P(HEKTOB JTEeTANTBHBIX HCXOMOB 10 HACTOSIIIC-
ro BpeMeHH He 3a()MKCHPOBAHO, OZHAKO OTHOCHTEIIFHO YacTo
HaOJIIOIat0TCsl CUCTEMHbIEe peakiuu [7]. B aToM koHTekcTe 1Is
CHIDKCHHUS PHCKa Pa3BUTHUSA aJUICPIHMYECKUX PEakLuil BO BpeMs
nposenenuss ACT npeanprHUMAOTCSl MOIBITKU HMPUMEHEHUS
OMOJIOTMYECKHX IIpenaparoB, HampuMep, oManusymada [15,16].

[Ipumenenue npenaparoB Ha OcHOBe aHTU-IEE MoHOKIO-
HAJIbHBIX aHTUTEN (OMaj3ymMad) paccMaTpuBaeTcs B KauecTBE
MNEPCIICKTUBHOIO METOJA JICUCHHA MNMAIUEHTOB C IMPOABJICHUAMHA
YrpOXKAIOLIeH JKU3HH aHA(HMIAKCHH, a TaKKe C COMYTCTBYIOLICH
OPOHXHMATLHOM aCTMOM. Y TAIMEHTOB, CTPAIAIONIMX MHOYKECTBCH-
HOM 1 comyTctByomiei I1A, B kauecTBe epCIEeKTUBHOTO NOAX0a
paccmarpuBaercsi Hecrienuuieckas ajuieprensas tepanus. [Ipu
9TOM B Ka4eCTBE MHUIICHEH TaKoro METoJa JICYCHHUs paccMaTprBa-
I0TCsI IUTOKKHBI, TeHbl, Toll-nono6usie penenropsl (TLR), IgE.
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Anmuyumoxunoeas mepanus. BBIIBUHYTO NPEIION0KEHHE O
BO3MOXKHOCTH O10KkupoBanus [IA myTem Bo3neHcTBUS HA LIUTO-
KUHBI [24]. B sxcnepuMeHTanbHOI MOJEIN MbIIIaM BBOAWINCH
Lactococcus lactis, TpaHchenupoBaHHbIC JIsI CEKPEIIUH HHTEP-
netikuna (MJ1)-10, uto, kak ObUTO MMOKa3aHO, obecreYrBaeT 3a-
IIMTY OT nuieBor anadunakcuu [17]. AHaIOrMUHBIC pe3ybTa-
TBI MOJIyYEHBI TOCIIe BBEACHHS PEKOMOMHAHTHOTO MBIIIMHOTO
1JI-21 B Mozenu ceHCHOMIN3aIuy K apaxucy Ha Mplimax. Otme-
YEHO OTCYTCTBHE Pa3BUTUS aHA(DUIAKTHUECKOM peakiuu, Npu
9TOM HaOJIO/1aJI0Ch 3HAYUTEILHOE CHIDKEHHE YPOBHEH 001Iero
u crierduyeckoro yposus IgE B ceiBopoTke [18].

B Mozenu nuieBol ajmiepruv y MbILIEH epopabHOE BBE-
neHne TpaHchopmupyromiero ¢akropa pocra-6era (TGF-f)
TMO3BOJISUIO MTPUOOPECTH TOJEPAHTHOCTh K OBaJbOyMHHY, YTO
OLICHUBAJIOCH 110 CHIDKCHHIO CHEIU(DUYECKHX K OBaIbOYMHHY
IgE n IgGl. IIpu 3TOM OTMEUanoCh CHUKEHHE PEaKTHBHOCTU
T-KJIeTOK, 4TO MOATBEPKAATIOCH CHIPKEHUEM YaCTOThI Pa3BUTHS
¥ BBIPD@)KCHHOCTH KOJKHOW peakLuy HeMmemleHHoro Ttuma [19]. B
paMKax Ianed0-KOHTPOINPYEMOro KIIMHUYECKOTO HUCCIIeIOBAHHUS
BTOPOIA (ha3bl 10 U3yUeHHUO 3QPEKTUBHOCTH 1 O€30MACHOCTH MPH-
MEHEHHMs Iperapara Ha ocHoBe aHTuTen npotus WJI-33 (ANBO020,
AnaptysBio, CIIIA) y npencraButerneii MOMyISIIK B3pOCIIOro Ha-
CeJIeHMs1, CTPAJAIOILETo ajIepruell Ha apaxuc, MPoAEMOHCTPUPO-
BaHbI YJIOBJIETBOPHUTEIbHBIE pe3ynbTarhl [20]. OnHako no ceil 1eHb
He TpoBenieHo KiuHuueckoe uccnenosanue (KW) nmo wzyuenuro
3¢ heKTUBHOCTH aHTUIIMTOKMHOBOH Teparuu ripu [TA y nereit [21].

Toll-nogo6usie peuentopsl (TLR) mpeacraBisior coboii
KJ1aCC PELENTOPOB, SKCIPECCUPYEMBIX Ha JICHAPUTHBIX KIETKaX
(AK) n makpodarax, KOTOpbIE MOCIE aKTHBALMH WMMYHHOTO
OTBETA YCWJIUBAIOT TOJEPOrE€HHbI OTBET M BOCCTaHABIMBAIOT
6ananc T-xenmepoB (Th)1/Th2 npu Th2-omocpenoBaHHBIX aj-
JIepru4ecKux paccTpoicTnax [22].

TLR MoOryT CTUMYIMpPOBaThCS MHUKPOOHBIMHU JMIOMOIHCA-
Xapuiamy, a Takke CHeUU(PUYECKUMH aroHHCTaMH, TaKUMH
kak aroHuct TLR7 R848 [23], onuronesokcunykneorun CpG-
aronucta TLR9 [24] u moHodochopwmnua A-aroHucra
TLR4 [25]. OnHako K HacToslIeMY BPEMEHH IpPEACTaBICHBI
TOJIBKO PE3YJIBTaThl IKCIIEPUMEHTANBHBIX HCCIEN0BAHUI aro-
mucta TLR9 B mpimmno#M Momenu ITA. ITokasaHo, 4To mocie
NIepOPaIbHOTO BBEACHUS BelllecTBa HAOIIOAAI0Ch YMEHbBIICHNE
BelpaskeHHOCTH Bocnasnienus B JKKT, cHmxeHnue ypoBHs cren-
uuuHbIX 1151 apaxuca IgE, mpu 3ToM OTCYyTCTBOBaNU Ciydau
pa3BUTHS apaxucoBoOii anapuIakcuu [25].

Knemounvie muwenu. B xadecTBe epCrIeKTUBHBIX MUIICHEH
U1 KIIETOYHOH Tepanuy NpeaaokeH psj KaHIUIaToB, IPH 3TOM
paccMarpuBaeTcss BO3ACHCTBUE Ha KIIETKU KHIIEYHOTO SIHUTe-
mus (IEC), AK u T-reg, npuBozsiiee K pa3BUTHIO IMMYHHOTO-
JIEpAaHTHOCTH, MHTUOMpoBaHuIO TpaHcnopra IgE u ymeHsble-
HUIO BBIPAXKEHHOCTH BOCTAJICHHUs, Bbi3BaHHOTO Th2 [26].

Ilepoe uccnenopanue anTu-IgE-repanun nna nedenns ITA
IIPOBEJCHO B paMKax ABOMHOIO CIENOro paHAIOMU3UPOBAHHOTO
UCCIIENOBaHUA C HcCHonab3oBaHHeM aHTU-IgE-anTuren (TNX-
901) B no3ax 150, 300 miu 450 Mr y 84 manueHToB ¢ peakuuei
Ha apaxuc.

B onHOM W3 KIMHHUYECKHX MCCleNoBaHUH y 14 B3pocibIX B
Bo3pacte ot 18 10 50 et NpoIEeMOHCTPUPOBAHO 3HAYUTEIHLHOE
yBEIHUCHHE CpeHEH MEepeHOCHMMOM M03bl apaxucoBOro Oen-
ka (c 80 no 5080 mr) mocie 6 MecsleB nMpuemMa oManu3ymada,
OJJHAKO IIPU 3TOM BBEJEHHE AHTHTHMCTAMHHHBIX NPENapaToB U
aapeHanyHa TpedoBanock 10 mauuentam u3 14 [27].

[IpoBeneHo 1Ba ABOWHBIX CIETIBIX IUIAIIe00-KOHTPOIUPYEMBIX
KU c BkiItoueHrneM NManeHToB B Bo3pacTe 7—25 JeT ¢ ajiepru-
eil Ha apaxuc [39] unu KopoBbe MOJIOKO [28] ¢ HCIIONTb30BAaHHEM
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omMani3yMaba B cOYETaHHH C OBICTPOIi MepopaIbHON JeCeHCH-
Ounm3anuell. YYacTHUKAaM HCCIIEOBAHUS BBOAWIIM IIpenapar B
Te4eHHe OT 2 10 5 MecALEB, 3aTeM IIPOJIOKANIU JISYEHUE 10 TeX
mop, Mmoka He OblIa JOCTUTHYTa moaaepkuBaromas go3a OIT.
B nepBoM uccienoBaHUM TOJIEPAHTHOCTh pa3Buiack y 92% ma-
LIUEHTOB, HO Y 46% nereii orMevanuch modoyHse I3GHeKTs! oT
YMEpEHHOH J10 TshKenol crenenu [29].

B npyroe KU nepBoii (assl BKIOUEHO 25 neTei, CpemHuit
BO3pacT 7 neT, ¢ MHOXeCcTBeHHOU [1A. YdyacTHUKM monyvanu
HEePOPAIIBHO 10 5 aJUIEPreHOB OHOBPEMEHHO C OMaIH3yMaboM.
AmnTu-IgE-Tepanuio npoBoauiIM B TeUCHHUE 8 HEllesb 10 U § He-
nens nocie Hayasa OIT. Yactora moOOYHBIX peakuii cocTaBu-
na 5,3%. Ilpu sTom Gonee uem B 90% ciryyaeB 3TH NPOSBICHUS
6])1.]'[1/1 JICTKUMH, U TOJIBKO Yy OJHOI'O INallMCHTA OTMCUYCHA TAXKE-
JIasi peakuus, norpedoBaBIlas BBEICHUS afpeHannHa [16].

Ouenka crenuduyeckoil posu omaiandymabda B pPa3BUTHH
TOJIEPAHTHOCTH BBINOJIHEHA B paMKax JBOIHOTO CIIENOro Iuia-
11e00-KOHTPOJIUPYEMOTO HCCIISIOBaHMsI, B KOTOPOM OCYIIECT-
BISUIOCH CpaBHEHHE oManu3ymaba ¢ ruianebo B KauecTBe JO0-
nonHuTenbHol Tepanuu npu OIT y 57 nauueHToB B Bo3pacte oT
7 o 32 net ¢ TSKEION ajiepriuei Ha KOPOBbE MOJIOKO.

Bo BpeMsd II€pruoJia BbIMbIBAaHUSA YYACTHUKH IIOJydalld OMa-
J'lH3yMa6 B TeueHue 4 MECALECB U BHOCJICACTBUU IIPOAOJIKAIINA
JICUCHHUE 10 JOCTIDKeHUs nojaepxkusaronteit 1o3sl OIT (cycrs
28 mecsues). B rpynme nanueHToB, NolMy4YaBIInX OMalIn3yMao,
HaOJIrolanach 3HAYMTEIBHO MEHbINAs 4acToTa peakuuii, Tpe-
OyIOIIMX NMPUMEHEHUs aJpeHalnHa, B CPABHEHUH C TPYIIOIi,
nonydasieil miane6o (2 nporus 18 no3) [15]. Ilo mueHuro
Bedoret et al. [30], aneprusi crieliiUUHBIX B OTHOIICHUH MO-
noka CD4-T-kineTok MoxeT OBbITh CBfi3aHA C ONOCPEIOBAHHOI
OMaTu3yMaOoM JeCCHCHOMIH3ANNEH alaepreHa.

Ilpo6uomuxu. Vcnons3oBanue NPOOHOTHKOB B NpOQHIaK-
TUKE WK JieueHUU [TA 0CHOBaHO Ha NPEICTABICHUSIX O KOJIO-
Huzauuu JKKT nonesneiMu Mukpoopranusmamu. B kauecte
MEXaHU3MOB JICHCTBUS NPOOMOTHKOB paccMaTpUBAIOTCA HM-
MYHOMOAYJIALUSA, YCUJIEHUE CEKPCIUU KHIICYHOIo MYIHUHA, a
TaKkKe BBIPAOOTKA COCIMHEHUH, HHIMOUPYIOIINX POCT APYTHX
6akrepuii [31].

ITocne 0OHAAEKHUBAIOUIMX SKCHEPUMEHTAIBHBIX PE3yib-
tatoB [32,33] npoBeaeno Heckonbko KU mo usydenuio s¢-
(EKTUBHOCTH NMPOOHOTHKOB B OTHOIICHHH MPOQHIAKTHKU U
neuenus [1A [34]. [lng nu3ydeHust BOSMOXKHOCTH IIPUMEHEHUS
npoOHOTHKOB B KadecTBe MeToaa npodunakruku [TA npose-
JICHO JIBOMHOE CJICTIOE TIAIe00-KOHTPOIUPYEMOE UCCIIeA0Ba-
HHe Ha OepeMeHHBIX, KOoTopble moiy4anu iubo Lactobacillus
GG (LGG), mubo miaredo B TCUCHHE MOCACAHUX 4 HEICTb
OEepeMEHHOCTH M BO BpPEMsI MMOCIEAYIOIIEro KOPMIICHHS Tpy-
IbI0 10 3 MecsueB. B ocHOBHOU rpymre manuueHToB HaOII0-
nanuck 6osee Beicokue ypoBuu TGF-f B chiBopoTke, a Tak-
e Ooyee HU3Kasl YaCTOTa Pa3BUTHS aTONMYECKO 9K3EMBI B
CpaBHEHUH C KOHTPOJbHOH rpynmnoit [35]. OnHako B 4-yet-
HEM paHJAOMHU3MPOBAHHOM IIanedo-koHTpoiaupyemom KU
KaK MpeHaTadbHbIA, TaK M MOCTHATAJIBHBIA MPUEM MPOOHO-
THUKOB 6€peMeHHblMl/l HE OKa3bIBajJ KaKoro-ian0o BIMSIHUS Ha
ceHcubmnmsanuio IgE opranusma k nuie WM anjiepreHam
OoKpyxarouieit cpensl [36].

Cucrtemaruueckuii 0030p M MeTa-aHAJU3, IPOBEACHHBIH
Zhang et al., B KOTOPOM OLIGHMBAIOTCS pe3yibTaThl 17 uccieno-
BaHMH ¢ yuactueM 2947 nereil, mokasai, 4To MPOOUOTHKH NPH
BBEJCHUM MPEHATaIbHO OEPEMEHHOW U MOCTHATAILHO PEOCHKY
3HAQYUTECJIbHO CHUXXAKT PUCK aTONMUH: OTHOCHTEIBHBIN pHUCK
(OP) cocraBun 0,78; 95% noeputenbhbiii uHTepBan (1)
0,66-0,92.
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KU, B KOTOpBIX OLIEHMBAJIOCH NMPUMEHEHHE NPOOHMOTHKOB C
LGG B coyeranuu ¢ rupoJIM30BaHHBIM Ka3eMHOM Yy JAETEH ¢
ajyIeprueil Ha MOJIOKO, NIPOJEMOHCTPUPOBANIN TTOBBIIICHHE Ya-
CTOTBI pa3pelieHus ajiepruu Ha Mosoko nocie 1 [38], 6 [39]
1 12 mecaues [40] B cpaBHEHUM ¢ KOHTPOJIbHOH rpynmoi. Kiu-
HUYECKOEe YIIy4llleHHEe 3aperucTpUpPOBaHo ciyctd 6 u 12 mecs-
1IeB HAOJIOICHUSI B OKCIIEPUMEHTAIBHOM IpyIIe B CPaBHEHHU
¢ KoHTponbHOU rpynnoii [38]. Ongnako B TeueHue 12 mecsuen
pa3nuuil 10 YpOBHIO YaCTOTHI TOJEPAHTHOCTH K KOPOBBEMY
MOJIOKY He oTMeueHo [39].

C yueToM MHEHHS O TOM, YTO IpEeUMyIIecTBa IPOOHOTHKOB
00yCJIOBJICHBI X CIIOCOOHOCTHIO BOCCTaHABJIMBATH €CTECTBEH-
HbII OanaHc KHIIeYHbIX OakTepuii, Berni et al. [40] npoBepuin
9Ty THIIOTE3y IyTeM CPaBHEHHUS XapaKTePHCTHK CTyla y Je-
Tel ¢ anmeprueil Ha KOpOBbEe MOJIOKO U y 3M0POBBIX JeTeil 10
H II0CJIC JICUHCHUSA MHTCHCHBHO FVI}IpOHMSOBaHHOﬁ CMECBhIO C
LGG nin 6e3 Hero. ABTOpBI OTMETWIH, YTO y AeTed ¢ pas-
BUBLICIICS MMMYHHOH TOJEPAaHTHOCTHIO KHUIIEYHAsI MUKPO-
6uora Oblna oboramieHa Blautia u Roseburia, B Hell Obuin
BBISIBJICHBI O0Jiee BBICOKHE KOHLIEHTpaIuu OyTHpaTa )KUpHOU
KUCJIOTHI C KOPOTKOH Lienblo. Ha 0CHOBaHMU 3TUX JaHHBIX UC-
CJI€A0BATCJIN BBIABUHYIINU I'MIIOTE3Y O TOM, YTO HpOGI/IOTI/IKI/I
MOCPEICTBOM MOIYJISLUU IKOCHCTEMBI «XO3SUH-KHIICYHUK»
U, CIel0BaTeIbHO, MECTHOTO MeTa0o0au3Ma, MOJI0XKHUTEIbHO
BIIMSIIOT HA MUKPOOHBIN MPOGUIb KHIICYHHKA, XapaKTEePHBINH
IUTsL pa3BUTHS TosepaHTHOCTH [40].

Oneneno  ucxomHoe  mnpucyrcrBue  Bifidobacterium
longum BB536 (BL), Bifidobacterium breve M-16V (BB) u
Bifidobacterium infantis M-63 (BI) y nmereit B Bo3pacre 10-14
Mmecsues ¢ IgE-onocpenoBanHoil anneprueii Ha KOPOBLE MOJIOKO
110, BO BpEMsA U 110CJIE BBEACHUSA HpO6I/IOTI/IKOB C HCCKOJIBKMMH
mraMmmami, cogepxamux 3,53109 UFC BL, BB u BI.

Iocne BBemeHUs! MPOOUOTHKOB HAOIIOAATIOCH 3HAYUTEIBLHOE
yBeJIMYeHHe KOHLeHTpauuu Bl, 4to cBunmerenscTByer o Onaro-
IPHUATHOM JIeicTBUM npobuotukoB [41]. O6ocHOBaHue Bius-
HHS IPOOUOTHKOB TaK)Ke PACCMOTPEHO U B OTHOILCHUH JPYTUX
IUIIEBIX aJUIEPIeHOB, BKIIOYAs aJUIEPIHIO Ha apaxuc.

Dddext mpoOHOTHKOB B KaUeCTBE abIOBaHTA OBLIT OIICHCH B
JIBOITHOM CJICTIOM IUTa1ie00-KOHTPOIMPYEMOM PaHIOMU3HPOBaH-
HoM KU ¢ ywactuem nenuarpudeckux nanuentos (1-10 ier),
cTpajarommx ajuieprueii Ha apaxuc. CoBMectHoe BBeneHue L.
rhamnosus CGMCC1.3724 u apaxuca CONMPOBOXKIAIOCH JUITH-
TEJIbHON JEeCeHCHMOWIN3alueld U CHU)KEHUEM CBhIBOPOTOUHBIX
ypoBHeii IgE [42]. Otu nonoxuTensHbie 3GPEKThH COXPAHSIINUCH
¢ TeueHueM BpemeHu. Ilocnenytomee uccienopanue crnycts 4
rofia mocie MpeKpalleHus JIe4eHHs M0Ka3ano, YTO HalUCHTHI
U3 TpyMIsl, noryyasiueil npoduorux u OIT, nocroBepHo yaile,
4YeM YYaCTHUKU HCCIIEA0BAHUS U3 TPYHIIbI IU1a1e00, IpoaoKa-
JIM IPUHUMATh B cocTase nuiu apaxuc (p=0,001) [42].

I'ennas mepanus. B xauecTBe mepcrexTuBbl jedeHus [TA
paccMaTpUBalOTCA HCIOIb3yeMble Ui IEPEeHOCAa I'€HOB BEK-
TOPBI aIeHOACCOLIMUPOBAHHBIX BUPYCOB (AAV). OTH BEKTOPHI
CIIOCOOCTBYIOT HOCTOSIHHOMY BBICBOOOXKICHUIO aHTH-4EJI0BEYE-
ckoro IgE, uTo obGecrieunBaeT NOCTOSHHYIO 3aLUTY OPraHU3Ma
[43]. Ota runoresa npoBepeHa ¢ UCIOIb30BAHUEM I'YMaHU3UPO-
BaHHOW MBIIIMHOM MOZAENIM aJUIepriuy Ha apaxuc, B pe3ysprare
MIOKa3aHo, YTO OMHOKpATHOE BBeAeHUE BekTopa AAVrh.10anti-
hIgE obecnieunBaeT 3ammTy OT MHUIIEBOM aHAPHUIAKCHU TOCPEI-
CTBOM JUIMTENIBHOIO U MOCTossHHOTO BhicBoOOXkaeHus IgE. Ilo
MHEHHIO aBTOPOB, 3(G(PEKTHBHOCTh TAKOIO METOAa Ipe/CTaB-
JIsieTcs NOTeHIUAIbHO IEPEHOCUMON U NPUMEHUMOH K APYTUM
MUIIEBBIM AJUICPreHaM, 4TO OTKPBIBACT HOBYIO 5pY KOHTPOJIA U
JICUEHUS MMUIICBON aJIJICPTHUHU.
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3akiarouenue. HabmronaeMblil B mocneqHue IeCSITUICTUS
poct 3aboneBaemoctu ITA Tpebyer pa3paboOTKH U BHeEIpe-
HUSI B KIIMHUYECKYIO NPaKTUKY 3G (EeKTHBHBIX U Oe30MacHbIX
TepaneBTH4YeCKuX crpareruii. OQHUM U3 HOBBIX BapHaHTOB
naToreHeTuuecku o6ocHoBaHHOU Tepanuu [TA paccmarpusa-
eTcs NpUMEHEHHE OMOJIOrMYeCcKUX INpenaparoB, MOBBIIIAIO-
IIUX BO3MOXKHOCTb AOCTHXXEHHUS UMMYHHOH TOJEpaHTHOCTH
K nuieBbM antuream. Ilo pesynsraram psaga KU nomydeHsl
U IPOJEMOHCTPUPOBAHBI O0HAAEIKUBAIOLINE PE3YJIbTaThl Ta-
KOTO ITOJIX0/1a.

CoBpemMeHHBIE HpPOTOKOJBI JieueHus [IA mpenmonararoT
TaK)Xe MCIoJIb30BaHUE aHTUTeN npotus IgE B kauecTBe m0-
MOJIHUTENIbHOW Tepanuu ¢ nomoupio OIT, mpu sToM mpo-
JIEMOHCTPUPOBAH YIOBICTBOPHUTENbHBIA Mpoduib Ge3omnac-
HOCTH JaHHOTO METOja JiedeHHs. be3ycnoBHO, HE0OX0AUMO
IpOBEJCHUE NalNbHEHIINX HCCIeNOBAaHUM Ul ONpEeIeHUs
ONTHUMAJIBHOHM 03I, IPOAOKUTEIBHOCTH JICUEHUS U J10JITO-
cpouHbIX 3((eKToB OHompenapaToB, IPUMEHIEMBIX B Kade-
cTBe MOHOTepanuu win B komounanuu ¢ OIT. Iexecoobpas-
HBIM TaK)Xe IPEICTaBISETCS PACCMOTPEHUE BO3MOXKHOCTEH
UCIIOJIB30BaHMs psiia HeaJulepreHCIenn(pUIHBIX MOJICKYJI-
uuTokuHoB, TLR, pa3znuyHbIX mOmynsiuuid KIETOK, mpoOu-
OTUKOB M F€HHOW Tepanuu B Ka4eCTBE MOTCHIMAIbHBIX MH-
HIeHeN I8 JIEYEHUS MalMEHTOB C MHOKECTBEHHOM ITUIIEBOI
alJIepruei.
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SUMMARY

NEW METHODS AND PERSPECTIVE APPROACHES
TO FOOD ALLERGY THERAPY IN CHILDREN

"Tvardava M., *Sichinava I.

!Federal State Autonomous Institution "National Medical Re-
search Center of Childrens Health" of the Ministry of Health
of Russian Federation; *Federal State Autonomous Educational
Institution of Higher Education, I.M. Sechenov First Moscow
State Medical University of the Ministry of Health of the Russian
Federation (Sechenov University), Ukraine

The purpose is to analyze literature data on currently used and
promising approaches to the treatment of food allergies in children.

It reviewed the variants of allergen-specific food allergy ther-
apy (AST-FA), which allow expanding the range of consumed
products to which no reaction is manifested, reducing the risk
of developing potential life-threatening allergic reactions if they
are accidentally ingested. AST-FA is currently the only poten-
tially effective method of IgE-mediated FA.

One of the new options for pathogenetically substantiated
therapy of FA is the use of biological drugs that increase the
ability to achieve immune tolerance to food antigens. It seems
reasonable to consider the possibilities of using a number of
non-allergen-specific molecules - cytokines, Toll-like receptors,
various cell populations, probiotics and gene therapy - as po-
tential targets for treating patients with multiple food allergies.

Further studies are needed to determine the optimal dose, du-
ration of treatment, and long-term effects of biologics used in
the treatment of FA.

Keywords: food allergy, allergen-specific therapy, oral im-
munotherapy, probiotics, gene therapy, immunoglobulin E.
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PE3IOME

HOBBIE METO/IbI I HEPCIIEKTABHBIE ITOAXOIBI K
TEPAIINA NINIIEBON AJUIEPTHH Y JETEM (OB30P)

"MBapnasa M.U., *Cuununasa U.B.

I@OI4y  «HMHL] 300poses demety Munzopasa Poccuu;
?Vuusepcumemckan oemckas Kkuunudeckas oomvhuya, PIAOY
BO «llepsviii Mockosckuii 20cyoapcmeerHbitl MeOUYUHCKULL YHU-
sepcumem um. U.M. Ceuenosa (Ceuenosckuii Ynusepcumem),
Hncemumym 300poews demeil, kagpedpa demckux 6onesuetl, Poccus

Lens nccnenoBanus SBUIICS aHAIHN3 JaHHBIX JTUTEPATyPHI 00
HCTIONB3yeMbIX B HACTOAIIES BPEMs U MEPCIEKTHBHBIX TTOIXO0-
Jlax K JICYSHHIO NMUIIEBON aJlJIepruu y JeTei.

PaccmoTpeHsl BapHaHTBI  aylIepreH-CHeMpHIeCKOd Teparui
mmieBoit amwteprun (ACT-ITA), mo3Bomnsrone paciipuTh Ha-
0op yMOTpeOIsIeMbIX TIPOAYKTOB, Ha KOTOpBIE HE MPOSBISETCS
PEaKIHsl, CHIDKAS PHCK Pa3BUTUS MOTCHIMAIBHO OMACHBIX JUIS
JKM3HU aJUIEPTUUECKHUX PEaKIMi B CIydae uX CIy4aiHOro rnpuema
BHYTpb. ACT-ITA 10 ceii 1eHb sSBIseTCs €MMHCTBEHHBIM MOTEHITH-
anpHO 2 pexkTrBHBIM MeTonioM IgE-omocpenosannoit [TA. Omanm
13 HOBBIX BAPUAHTOB MATOTEHETHIECKN OOOCHOBAHHOHN Teparmu
ITA paccmarpuBaeTcsi IpUMEHEHHE OHOIOTHYECKHUX MPErapaTos,
TIOBBIMIAOIINX BO3MOYKHOCT JOCTHKEHHSI IMMYHHOI TOJEpAHT-
HOCTH K ITHINIEBBIM aHTHTeHaM. LlenecooOpasHbIM pecTaBiseTcs
paccMOTpeHre BO3MOXKHOCTEH MCHOIB30BaHUS Psiia HeaJulepreH-
crelMpIIHBIX MOJEKyI-IMTOKnHOB, Toll-like-penierrropoB, pas-
JIMYHBIX TOIYISIIAI KIETOK, MPOOHOTHKOB M TEHHOH Tepari B
Ka4yecTBe MOTEHIMAIBHBIX MHINCHEH IS JIeIeHUs MAIHeHTOB C
MHO)KECTBEHHOM IMUILIEBOM aJuIepruei.

Ha ocHoBanum aHain3a peTpOCHEKTHMBHOM M TEKyIIeH Ha-
YYHOH METUIUHCKOH JHUTEepaTypsl 1O H3ydaeMOMY BOIIPOCY
aBTOPBI CYMTAIOT HEOOXOAWMBIM pa3pabOTKy W BHEIpEHHE B
KITMHAYECKYIO TPAKTHKY 3(P(EeKTHBHBIX M 0e30TMacHBIX Tepa-
neBTHYeckux crparernif. OIHUM U3 HOBBIX BapHAHTOB MATO-
reHeTHdeckn oOocHoBaHHOW Teparmmu [1A paccmarpuBaeTcst
IIpUMEHeHHe OMOJIOTMUECKHUX IPEnaparoB, MOBBIMIAIOMNX BO3-
MOXKHOCTB JJOCTIKCHUSI IMMYHHOH TOJIEPAHTHOCTH K ITUIIEBBIM
anTurenam. [1o pesymbraram psija KIMHIYECKAX HCCISOBAHUH
MOTyYEHBI ¥ TIPOJIEMOHCTPUPOBAHBI 00HAAEKUBAIOIINE PE3YITh-
TaThl TAKOTO TTOJXO/A.
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Intestinal infections (II) occupy a leading place in the infec-
tious pathology of childhood and represent a fairly significant
socio-economic problem in different countries.

According to WHO, about 50 million children in the world
suffer from shigellosis every year [1,2]. Despite the tendency to
reduce the number of cases of Shigellosis in Ukraine in recent
years, this intestinal infection continues to occupy a leading po-
sition in the structure of bacterial diarrhea among the children,
which is associated with a number of factors [3]. The urgency
of the problem of Shigellosis in childhood is associated not only
with a possible severe course of the disease but also with the risk
of developing complications both in the early recovery period
and in the subsequent stages of the child’s development [4].

Over the past decades, the number of children infected with
herpes viruses, primarily with cytomegalovirus (CMV), has in-
creased, which is associated with both improving the quality of
diagnosis of the disease and the true increase in the incidence.
One of the characteristic features of CMV is a long period of
persistence of the virus in the child’s body, even in comparison
with other herpes viruses.

It is believed that CMV can cause changes in almost all parts
of the immune system - macrophage dysfunction, deficiency in
the production of interleukins are observed, the activity of NK-
cells and the production of interferons are strongly suppressed.
By its negative effect on T-cells, CMV is second only to the hu-
man immunodeficiency virus (HIV) [5].

In children of early age, primary infection with CMV may
be asymptomatic, in older children one of the manifestations
is the development of a mononucleosis-like syndrome. Clini-
cal manifestation of the disease with the possible development
of extremely severe forms is rare and only in patients with im-
munodeficiency states of acquired (HIV infection, cytostatic
therapy, immunosuppressive therapy, etc.) or transient nature
characteristic of newborns and children in the early years of life
[6]. CMV is one of the causes of congenital malformations and
fetopathy [7].

In children infected with CMV, changes in the immune re-
sponse are possible, which can affect the course of the under-
lying disease, including Shigellosis. European regional bureau
of WHO referred to CMV infection as a group of diseases that
determine the future of infectious diseases [8,9]. CMV has
multiple mechanisms for immunosuppression and escaping the
body’s immune response [10].

Over the past decades, scientists have been studying the mol-
ecules that are formed by cells for intercellular interconnection
and inter-regulation of their activity. Such molecules are called
cytokines. Cytokines affect almost all cells that are involved in
the development of inflammation, including granulocytes, mac-
rophages, fibroblasts, endothelial cells, epithelium cells, T and
B lymphocytes [11].

The leading place in the development of the inflammatory
process is played by pro- and anti-inflammatory cytokines, in
particular, interleukins (IL), which actively influence the prolif-
eration, differentiation, and maturation of T-lymphocytes [12].

Interleukin-1 (IL-1) is a factor that supports the proliferation
of thymocytes and is synthesized by macrophages. IL-1 is a fac-
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tor in the activation of growth and maturation of T- and B-lym-
phocytes, NK-cells, fibroblasts, and endothelial cells.

Like IL-1, one of the proinflammatory cytokines is TNF-a.
It is an autocrine activating factor for monocytes and macro-
phages. In addition to the auto- and paracrine effects of FNP-a,
it may affect the mechanism of immunoregulators, pyrogenic
effects of induction of acute phase protein synthesis by hepa-
tocytes.

Interleukin-4 (IL-4) is secreted mainly by T-helpers, but mast
cells and basophils also synthesize it. Without a doubt, IL-4 sup-
presses the secretion of proinflammatory cytokines (IL-1, IL-6,)
due to which it has anti-inflammatory activity [13,14].

It is the imbalance of pro - and anti-inflammatory cyto-
kines in different periods of the development of an infectious
disease that can create prerequisites for an adverse outcome
of the disease [15]. Therefore, the study of the cytokine re-
activity of patients with Shigellosis in the dynamics of the
pathological process depending on the presence or absence of
concomitant infection in children with CMV is of great sci-
entific importance. These data will expand our understanding
of some links of the pathogenesis of the disease, it will be the
basis for predicting the course of Shigellosis. Unfortunately,
the number of studies on the effect of CMV on the course of
a bacterial intestinal infection is extremely insignificant, and
the results are contradictory [16,17].

The purpose of the study is to establish the characteristics of
the cytokine response of children with Shigellosis and those in-
fected with CMV during different periods of the disease.

Material and methods. The study was conducted on the ba-
sis of the Regional Children’s Infectious Clinical Hospital in
Kharkov. 63 children aged 4-8 years were under observations,
who were hospitalized with a diagnosis of Shigellosis moder-
ate form. Patients were divided into two groups. The first group
consisted of 32 children, patients with Shigellosis (mono-infec-
tion), the second group - 31 children with Shigellosis and CMV
infection. The comparison groups were the same by sex and
age (6.75+1.08 and 6.28+1.27 years, respectively, p>0.05). The
control group consisted of 20 practically healthy children aged
7.01+1.21 years, (p>0.05).

The diagnosis of Shigellosis was established on the basis of
clinical and anamnestic data, bacteriological and serological
investigation. All children were examined for the presence of
CMV by ELISA (determination of IgM and IgG antibodies to
CMYV in serum) and determined the presence of CMV by PCR
in saliva and blood. The patients with comorbidities, immuno-
deficiency, infections with other herpes viruses were excluded
from the study cohort. Along with generally accepted studies, all
patients underwent special studies - determination of the level
of TNF-a, IL-1B and IL-4 serum in the debut of the disease (1-3
days of illness) and in the early recovery period (7-10 days of
illness). The results were statistically processed using Excel and
Statistica 7.0.

Results and their discussion. The results of a compara-
tive analysis of the cytokine status of children of the observa-
tion groups in the acute period of Shigellosis are presented
in Table 1.
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Table 1. The content of blood interleukins in the acute period of Shigellosis (M+m, pkg/ml)

Monitoring groups
Interleukin
The first (n=32) The second (n=31) Control (n=20)
9,85+1,19
_ 2 2 :t :t
TNF-o p1<0,05; 7,53+1,57 2,69+1,67
16,92+1,04 10,82+1,17
- 9 b 9 b i
IL-1p p'<0,001; p?><0,05 p'<0,01; 5,32£1,73
7,76+1,14
_ s s + +
IL-4 p1<0.01; p<0,05 4,67+£0,91 2,06+0,94

*notes. p’ - relative to the control group; p’ - between the indicators of the first and second group

Table 2. The content of blood interleukins in convalescence period of Shigellosis, (M+m, pkg/ml)

Monitoring groups
Interleukin
The first (n=32) The second (n=31) Control (n=20)

TNF-a 3,75+1,93 5,91+£1,08 2,69+1,67
9,37+0,97

IL-1B 7,87£1,25 <0,05 5,32+1,73
4,92+0,89

- :t k b :I:
1L-4 3,76+0,64 <0,05 2,06+0,94

* - probability of sign p relative to the control group

In the debut of Shigellosis, elevated levels of both pro-inflamma-
tory and anti-inflammatory cytokines were recorded in patients of
the observation groups. Attention was drawn to the fact that in pa-
tients with mono-infection, an increase in TNF-a, IL-1p, and IL-4
was likely in comparison to the control group (p<0,05).

In patients of the second group, only indicators of IL-18
significantly increased (p<0,05) no significant increase in the
content of TNF-a and IL-4 (p>0,05). Given the leading role of
cytokines in the development of the inflammatory process, it
is understandable to increase their levels in the acute period of
shigellosis in children. Our results are consistent with data from
other researchers [18,19].

At the same time, different cytokine reactivity of children in
the acute period of Shigellosis was revealed, which depended
on the background pathology, namely on the presence of CMV
infection in children. We determined that in children of the first
group an increase in the content of TNF-a and IL-4 was more
significant compared with patients of the second group (p<0,05).
In our opinion, the results of patients with Shigellosis and those
infected with CMV may indicate a “breakdown” of the cytokine
response system, which occurs as a hypocompensation during
transient immunosuppression. Our results do not coincide with
the conclusions of individual authors [20], who did not reveal
any interdependence between the presence of the CMV antigen
and the state of patients’ immunocompetence, but does not con-
tradict other studies that determined impaired immune response
in Shigellosis in children with existing herpes viral infection
[21], as well as in viral diarrhea [22].

The results of a comparative analysis of the indicators of the
cytokine state of children of the observation groups in the recov-
ery period of Shigellosis are presented in Table 2

By the period of early convalescence in patients of the first
group there was a decrease in both pro- and anti-inflammatory
cytokines, the content of which was not significantly different
from that of the control group (p>0.05). Such results were ob-
tained by other authors [23].
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In children suffering from Shigellosis and infected with
CMYV, a decrease in cytokine levels was also observed, but
the IL-1PB and IL-4 indices still differed significantly from the
reference values (p<0.05). Comparison of the levels of cyto-
kines of patients in the debut of Shigellosis and in the period
of early convalescence revealed a considerable decrease in
their content in children of the first group (p<0.01), while in
patients of the second group this decrease was not significant
(p>0,05). In our opinion, the persistence of elevated rates of
both pro- and anti-inflammatory cytokines in the recovery pe-
riod in children with Shigellosis and CMV infection indicates
an imbalance in the cytokine response, which may be one
of the factors leading to the development of an unfavorable
course of the disease. The results we have identified encour-
age further in-depth studies of the response of the immune
system of patients with comorbid conditions. Some authors
have indicated the possibility of prolongation of cytokine
profile normalization in children with bacterial diarrhea [24],
suggesting the impact of not only the premorbid background
but also the severity of the underlying disease.

Thus, the conducted studies revealed different cytokine re-
activity in children with Shigellosis at different periods of the
disease depending on the presence or absence of CMV infection
in patients. Violation of the normalization of the cytokine profile
of patients with Shigellosis on the background of CMV infection
may be one of the leading factors in the torpid clinical recovery,
the formation of an unfavorable course of the disease. Such fea-
tures of the cytokine response of patients must be considered at
the stages of rehabilitation and subsequent follow-up.

Conclusions.

1. The cytokine profile of children with Shigellosis in differ-
ent periods of the diseases depends on the presence of CMV
infection in children.

2. In the acute period of Shigellosis in children with CMV in-
fection, the levels of IL-1p significantly increase with unreliable
fluctuations in the indices of TNF-a and IL-4. In children with
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Shigellosis without comorbidity, an increase in the content of all
cytokines is recorded.

3. By the period of early recovery of Shigellosis in children
with mono-infection, there is a decrease in cytokine levels to
reference values, and in children with CMV infection, elevated
IL-1B and IL-4 levels remain, indicating an imbalance in the
cytokine response.

4. To understand the pathogenetic mechanisms of the devel-
opment of the infectious process in children with Shigellosis and
infected with CMV, it is necessary to conduct further in-depth
studies of the immune response.
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SUMMARY

PECULIARITIES OF CYTOKINE RESPONSE IN CHIL-
DREN WITH SHIGELLOSIS AND CONCOMITANT CY-
TOMEGALOVIRUS INFECTION

"Bukiy S., 'Olkhovskaya O., 'Kucherenko O., 'Olkhovsky E.,
2OgienkoV.

1Kharkiv National Medical University, *Kharkiv Medical Acad-
emy of Postgraduate Education, Ukraine

The article presents the results of a comparative analysis of
the level of interleukins of children with Shigellosis in different
periods of the disease depending on the presents of CM V-infec-
tion in patients. To achieve the goal, 63 children aged from three
to eight years old with Shigellosis were examined, who were
treated at the Regional Children’s Infectious Clinical Hospital
of Kharkiv, Ukraine. It has been established that the presence
of CMV in patients with Shigellosis leads to the development
of cytokine imbalance which persists until the period of early
convalescence.

In the acute period of Shigellosis in children with CMV in-
fection, the level of IL-1pB significantly increases with unreli-
able fluctuations in the indices of TNF-a and IL-4. In children
with Shigellosis without comorbidities, an increase in the level
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of all cytokines is recorded. In children with monoinfection to
the period of convalescence, a significant dynamics of decrease
in the levels of all interleukins was observed with their indica-
tors approaching the physiological norm. In case of Shigellosis
in children with CMV, the content of IL-1$ and IL-4 was still
significantly high.

Violation of the normalization of the cytokine profile of pa-
tients with Shigellosis on the background of CMV infection may
be one of the leading factors in the torpid clinical recovery, the
formation of an unfavorable course of the disease. In our opin-
ion, these features of the cytokine response of patients must be
considered during the period of rehabilitation and follow-up.

Keywords: children, Shigellosis, Cytomegalovirus infection,
interleukins.

PE3IOME

OCOBEHHOCTHU ®YHKIMOHUPOBAHUSI CHUCTE-
MbI HUTOKHUHOB Y JIETEM C IIUTEJUIE30M U LIU-
TOMETAJIOBUPY CHOM MTHO®EKITUEN

'Bykunii C.H., 'OabxoBckas O.H., 'Kyuepenxko E.O.,
'Oubxosekuii E.C., 2Oruenxo B.H.

! Xapvrosckuti  HAYUOHANbHBIL  MEOUYUHCKULL  YHUBEPCUMEN.:
2XapoKkosckas MeOUYUHCKAsL akademusi NOCIeOUNIOMHO20 00-
pasosanus, Ykpauna

B crarse npencraBieHs! pe3ynbTaThl CPABHUTEILHOTO aHAJIH-
3a ypOBHEH MHTEPIEHKMHOB y J€Tel C IIUTEIe30M B pa3HbIe
MepHobl 3a00JIEBaHNS B 3aBHCHMOCTH OT HAJIMUHS IINTOMeETa-
nosupycroii (IMB) nndexunu.

JIns mocTvkeHus e o0cIea0BanHbl AeTh (n=63) ¢ mmreme-
30M, B Bo3pacTe 3-8 JIeT, KOTOpbIe POXOAMIIH JedeHue B O0mact-
HOH J1eTcKOi MH()EKIMOHHOHN KIMHIYECKOH OONMBHUIE T. XapbKo-
Ba. YcTaHOBJEHO, 4To Hamuuue [IMB y nanueHToB ¢ muresie3oMm
MIPUBOJIUT K PA3BHUTHIO JArcOagaHca MIUTOKMHOBOH PEaKTHBHOCTH,
KOTOPBIH COXPAHSETCS O TIEPHOA PAHHETO BBI3IOPOBICHHSI.

B octpom nepuozne muremiesa y aereit ¢ LIMB-nHdekuneit
ypoBeHb IL-1[ 3HaUNTETEHO BO3PACTAST IPH HECYIIECTBEHHBIX
konebannsax nokaszareneit TNF-a n IL-4. ¥V mereii ¢ muremiesom
6€e3 COIMYTCTBYIONIEH MAaTOJIOTHH OTMEUEHO IOBBIIICHHE yPOB-
HS BCEX IIUTOKHWHOB, a C MOHOMH(]EKIMEH K Nepromay peKoHBa-
JIECICHIINY HaOIoAanach 3HAUYATENbHAS AUHAMHUKA CHYDKCHUS
YPOBHSI BCE€X MHTEPICHKUHOB, IIPU 3TOM ITOKA3aTeNN MPHOIH-
JKaIMCh K (usnonorndeckoil Hopme. [Ipu murennese mokasa-
temu conepxkanus NJI-1p u UJI-4 y nereit ¢ LIMB octaBanuce
3HaYUTETHHO BHICOKHMHL.

Hapymenne HopManu3anuy TUTOKMHOBOTO MPOQHIISL y 6OIb-
HBIX mureie3oM Ha ¢pone [IMB-undpexnmu, mo Bceil BeposT-
HOCTH, SIBISIETCS OJHUM M3 BeXymuX ()aKTOPOB TOPIHIHOTO
KIMHIYECKOTO BBI3JOPOBICHHS, (HOPMHUPOBAHUS HEOIArompu-
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SITHOTO TedeHUst Oonesnu. [lo MHEHMIO aBTOpPOB, yKa3aHHBIE
0COOCHHOCTH IIUTOKMHOBOTO OTBETa NMAIMEHTOB HEOOXOIMMO
YUYHUTBIBAaTh MPH PEaOMIINTAIINN 1 TUCIIAHCEPHOM HAONIONCHUH.
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COBPEMEHHBIE ACTTIEKTHI JIENCTBUSI KCEHOBUOTHUKOB
HA OPTAHW3M JIETEW U TOJAPOCTKOB (OB30P)

Youus A.T., loréepamsuiau K.51., Xauanypuaze H.C., Baxranze C.3., Kananaase H.B., Xynnaaze M.C.

Tounucckuii 2ocyoapcmeentbiti MeOUYUHCKUIL yHusepcumen,
Lenmp ncuxuueckoeo 300po8ws u npesenyuu napkomanuu, Tounucu, I'pysus

B Hacrosiiee Bpemst BONpOChl ASHCTBUS TSKEIBIX METAJUIOB
(TM) Ha opraHu3M HOJPACTAIOLIET0 MOKOJISHUS MPHOOPENn Hc-
KIIFOUUTENIBbHYI0 IPUOPUTETHOCTh B KIMHUYECKON INEAHaTpHH.
Ha oco0yro 3HaunMocTh 3THX TpobiieM ykaszaHo emie B 2010 .
Ha rsiToi koHdepennun BO3 [43]. B HacTosimiee Bpems TeXHO-
resHoe HakomieHue TM B opraHusMe JETCKOTO HaceleHHMs, a
TaK)Ke aHTPOIOTCHHOE 3arpsI3HEHUE OKpY’Karolleil cpesibl, Iu-
POKO OCBEILAeTCs B MEAUATPHU, FKOJIOTMU U MHOTMX CMEXKHBIX
nuctumnnHax [1,2,8,28-30,38,41].

TepMuH «TspKeIble MeTasIbhy IPUHATO PACCMaTPUBATh HE C
XUMHUECKOW, a ¢ METUIIMHCKON TOUKH 3peHus. OH 3aKpenuics
3a IpYIINON 3JEMEHTOB B CBA3M C UX BBICOKMM aTOMHBIM BECOM
U yAA4HO COBIAJI C MPEACTABICHUEM O TSKECTH UX HEraTUBHOTO
BO3JICHCTBUS HA OpraHu3M uenoseka [33,45].

C yueToM pacHpOCTPaHEHHOCTH, TsKENble METAJUIbl MpU-
HATO AeiuTh [38,42,43] Ha nutoduibHbIe (CoACpKaIIUeCs B
MOYBE, BOJE M BO3AYIIHOM IPOCTPAHCTBE), CHAECPO(UIBHBIC
(6nm3kHe K JKesesy) M XalbKo(QHiIbHBIE (C BBICOKUM COJIepiKa-
HUEM cepbl). MI3BeCTHO OKOJIO COpoKa OINpeeeHuil TepMuHa
«TsDKeNble MeTalliby. B Hay4dHBIX M NpUKIAJHBIX PaboOTax 3TO
MOHATHE TPAKTyeTCs MO-pasHOMY. B kareropusix 3Toro mnoss-
THSI YYNUTBIBAIOTCS XUMHUYECKHE U (U3HUECKUE CBOWCTBA dJle-
MEHTOB, OMOJNIOrHYecKasl aKTHBHOCTh, TOKCHYHOCTb, XapakTep
1 00beM HCIOJIL30BAHUS B MEJHIMHE U XO3SHCTBEHHOI jes-
TesnpHOCTH. CommacHO (yHJaMEHTAIBHBIM IPEACTABICHHUSIM
ouonornu ¥ Meauiuubl [31,33,38,41], npuHSTO BHIICIATH He-
00X0/IMMBIE, B ONPEIeICHHBIX KOJINUECTBAX, U ONTUMAJIBHO-
ro (yHKIMOHUPOBAHMSI OMOJOTMYECKUX MPOLECCOB «MHKPO- H
YABTPAMHUKPO» BJIEMEHTBHI. [IX OTHOCAT, K Tak Ha3bIBAEMOMY,
KJIacCy «OMOTEHHBIX 3J1eMeHTOB». OTIEIBHO paccMaTpHUBAIOT-
Cs1 HEMMEIOIIMEe TOJIE3HOH PO B OMOJOTMYECKHX Ipoleccax
MeTaIbl (KCeHOOMOTHKH), TIPUCYTCTBHE KOTOPBIX B OpraHU3Me
HE)XeJIaTeIbHO U B OOJIBIINHCTBE CIIy4aeB, HEJOMYCTUMO. AHa-
JIN3 PEeTPOCNEKTUBHOM M Tekyel nuteparypsl [2,6,31,47] no
BOIPOCAM JICHCTBHSI KCEHOOMOTHKOB Ha OPraHu3M JIeTeH 1 MO/~
POCTKOB BBISIBUJ UETKOE pa3jInuue, CBA3aHHOE KaK ¢ MpUpOIoi
METaJIOB, MX (DU3MKO-XMMHUYECKHM COCTOSIHUEM (HEeOpraHH-
YecKHe M OpPraHu4eCKUue COEAMHEHHMs), TaK U C BO3PACTHBIMH
U TeHIepHbIMH (akTopamu [6,7,9,27,47]. B mpencraBieHHOM
JIUTEpaTypHOM 0030pe NpHBEAEH JOCTYHNHBIH HaM MaTephai
KacaTelbHO JEHCTBUS OpPraHHMYECKUX U HEOPraHMYECKHX CO-
SIMHEHNH T.H. «IJIABHBIX)» KCEHOOMOTHKOB (CBHHEIL, PTYTh) Ha
OpraHu3M JeTeil U MOAPOCTKOB.

CBUHell NPUHAUICKUT K YHCIy MaJopaclpoCTPaHEHHBIX
a51eMeHTOB. COMIACHO JaHHBIM 3PaBOOXPAHEHUS U CIIPABOYHU-
Ky 110 3Konoru# [2,41], ypoBeHb paCTBOPEHHOIO CBUHLA B MIPU-
ponHbIX Bozax o0biyHO He mpebimaer 10,0 Mxr/n. B peunoit
Bozie OKOJIO 45% CBMHIIa HAXOUTCSI B HEPACTBOPEHHOH (opme.
CozepxaHue CBUHIA B aTMOC(EpPHBIX OCajKax KojeOaercs: B
npeaenax or 1,0 mo 50,0 MKr/i, B MpOMBINUICHHBIX paifoHax
MoxeT pocturayts 100,0 mxr/m (40). JlomycTumslii ypoBeHb
ceuHna B nouse — 130,0 mxr/kr [39]. CortacHO cCOBpeMEHHBIM
npencrasienusim (16,20,31,45), BapIxaHue CBHHIA B KOJHYE-
ctBe 0,050-0,10 MK/KT BBI3BIBACT TSKENIBIC U3MCHEHHS YCIIOB-
HopednekropHoit aestenpHOCTH; 0,01-0,02 MK/KT SABISIOTCS
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6uonornueckn onacHsivMu; 0,00038-0,0014 Mr/kr mpoBorupy-
0T YETKO BBIpa)KEHHBIE (yHKI[MOHAIBHbIE CIBUTH. [IpH mocTo-
SIHHOM BJIBIXaHUM TIPU3HAKH OTPABJICHHS MOTYT IPOSBUTHCS
naxe cmyctst 8 yiet. [l AeTedt MiaaiMx BO3PACTHBIX TPYII
NPUCYTCTBUE CBUHIIA B OPraHU3Me HexelarenbHo. KoHIeHTpa-
st 0,004-0,005 Mr/m® B BO3/LyXe JIETKO TIEPEHOCHTCSI B3POCIIbI-
Mmu. [ getei moapoCcTKOBOrO BO3pacTa 3TOT YPOBEHb BBICOK,
a JUIsl MJIQJIINX BO3PACTHBIX IPYMI — HenomycTuM. OpraHusm
JIeTel TIOPOCTKOBOTO BO3pacTa H BHIIIE yKe 001a1aeT crocoo-
HOCTBIO MIMMOOOJIM3UPOBATh M 33/1€PXKMUBATh B KOCTHOW TKaHU
10 90% nocTynuBIIero cBUHIA, a okoio 10% pacmpenensercs
0 BCEMY OpTraHH3My.

Coneprxanue cBuHIa cBbiite 100,0 MUKporpaMMm Ha JEKaIuTp
B KPOBH JIeTeil MJIAJIIIMX BO3PACTHBIX TPYIIH BBI3BIBAET KOHBYIIb-
CHIO M TIPUBOJIHT K JICTAJILHOCTH. YPOBEHb CBHHIIA B KPOBH JETeH
cpenaux Bo3pacTHbIX rpymm (0,27+0,09 HaHOMOJB/IUTP) TAKKE
HCKITIOYUTEIEHO oraceH. OnacHOCTb JUIst ISBOYEK BBIIIE, YeM IS
MasbuukoB [18,37,41]. Jletn Miaziiero MKOILHOTO BO3pacTa 0co-
OCHHO YyBCTBHTEIIbHBI K COJICPIKaHHIO CBHHIIA B BO3ITYIIHOW Cpe-
nie [13]. ComtacHO MHEHHUS HEKOTOPBIX aBTOPOB [5,12,44], ypoBeHb
CBUHIIA B KPOBU JieTel BbIlIe 5,0 MUKPOrpaMM Ha JACLMIUTP CIO-
COOCTBYET Pa3BUTHUIO SHIIE(AIONATHISCKUX U IPYTHX Pa3INIHBIX
HEBPOJIOTMYECKUX HapyIICHHUH.

OCHOBHBIM MCTOYHHKOM ITOCTYIUICHUSI CBHHI[A B OPTaHU3M
JeTell M TOJPOCTKOB CUMTAETCS IHUINA, Ky[a OH IONajaeT W3
MOYBBI, BO3/yXa, BOAbI [2,6,7]. XpOHUYECKOE CBHHIIOBOE OT-
paBiieHHe OOBIYHO BO3HMKACT Y JAETEH, JMKYIIHX TOBEPXHOCTD
MPEIMETOB, OKPALICHHBIX CBHHELCOJepkKallel Kpackoil. Xpo-
HUYECKOMY OTPABJICHUIO CIIOCOOCTBYIOT KepaMHUecKas Mocysa,
coyiepKalliasi CBUHIIOBBIE HOHBI, BOJIA, CTPOUTEIBHBIN MaTepua
(1ieMeHT, 000U, JTUHOIEYM) B HOBOITOCTPOCHHBIX JoMaX. B oT-
JIMYHE OT B3POCIIBIX, IeTH HAMHOTO OBICTpee aIcCOpOUPYIOT CBHU-
Hell. Hu3kuit Bec npy poxkJJeHUH, OTCTaBaHUE B POCTE, TIOKAJIbI-
BaHHE B KOHEYHOCTSIX, FOJIOBHBIE 00NN, criacTHyeckue 2 GeKTs!
MOTYT OBITh PE3YJIBTATOM XPOHUUECKOTO OTPABIICHUS] CBUHIIOM.
CorracHO COBPEMEHHBIM JAaHHBIM [4,8], CBHHEI] MOCTyHaeT B
opranusm peberka B Buze Pb*, pexe Pb*. B nepsyro ouepens,
OH HakarumBaeTcs B aputpormrax (94%). B remoro6uHoBOM
¢dpakuuu gocturaet 80%. JIMOKCHIBI, MOHOOKCHU/IBI, JICTYUHE
XJIOPHUJIBI, TETPAdTHIIOBBIE COSANHEHHST KOMMYITUPYIOT B KOCTSIX,
MeYeHH, TI0YKax, MO3roBoi TKaHH. B 3aBHcHMOCTH OT moJa pe-
OeHKa, BO3pacTa M pallioHa MMMTaHHs COSMHEHNsI CBUHIIA yCBa-
MBAIOTCS B Pa3iIMYHBIX KouecTBax. s geTeit crapuiero Bo3-
pacra ycBauBaeMOCTb COEAMHEHUI CBHHLA (NIpUEM IHIIH) HE
npesbiiiaer 6,0%. Y pereit Miaaero Bo3pacTa ycBauBaeMoCTh
MOYTH B JIecaTh pa3 Bbie u gocrturaer 50,0%. Pasnuune cBs-
3BIBAIOT C OOJIE3HBIO «TPS3HBIX PYK» M ajcopOimei yepes ciu-
3HUCTBIE PTa. YCBaUBaEMOCTh CBHHIIA PE3KO YBEINYUBACTCS TIPH
neduimTe B OpraHu3Me psia OMOTeHHBIX 3JIEMEHTOB, B IEPBYIO
ouepenb, HuHKa [46,47].

AHanu3 nuTepaTypHbIX AaHHbIX [41,43,47] BeIABUI onperie-
JICHHOE pa3iM4yHie TOKCHYECKOTO JEeHCTBUS HEOPraHWYECKUX M
OpraHNYEeCKHUX COETMHEHNIT CBHHIIA.

Heoprannyeckue coeanHeHus cBUHIA. K HUM OTHOCSTCS Op-
TOILTIOMOATBI, OKHUCH, XJIOPHIbI, KapOOHATHI, HUTPATHI, Cybda-
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ThI, XpOMAaThI, CHIIMKaThl. Heoprannyeckue coelMHeH s CBUHIIA
AKTHBHO BIIUSIOT Ha CUHTE3 Oelika, SHepreTUYecKue MpoLecchl,
TEHETHYECKHH armapar AeTeid U MOAPOCTKOB, OHU IMOJABJISIOT
(epMeHTaTUBHOE TNpeBpalleHne MOP(GUPHUHOB, CHUKAIOT HH-
KOPIIOpALIKIO XKene3a B HopGUPHH 1 00pa3oBaHKeE remMa.

Jletn Mitaammx BO3PACTHBIX IPYII OoJiee 4yBCTBUTEIBHBI K
YKa3aHHBIM IpPOLIECCaM B CPAaBHEHUU C NOJPOCTKOBBIM MOKOJIE-
HueM. Heopranmueckue cOeAMHEHUS CBUHLA IPOSIBISIOT pas-
JIMYHYIO0 OMOJIOTMYECKYI0 aKTUBHOCTD. Paznudnue TOKCUYHOCTH,
B IIEPBYIO OYEpelb, CBSI3aHO C HEOAUHAKOBOM pacTBOPUMOCTbIO
B JKMIKOCTAX OpraHHM3Ma, B OCHOBHOM, B JKEIYJOYHOM COKE.
VYpoBeHb MX BCAchIBaHUS JUISl JIETEH W MOAPOCTKOB HEOJIMHA-
koB. [Ipu mocTymiieHnu B OpraHus3M uyepes3 JAbIXaTelbHbIe IyTH
0COOCHHO TOKCHYHBI aHHOHCOZAEPIKAIINE COSTMHCHHUS] CBHHIIA
(apceHarbl, XpoMarsl, a3uibl cBUHLA). [1o yObIBatomell TOKCHY-
HOCTH JINTepaTypHble UcTOUHUKH [38,41,45] npuBozar cienyto-
I1y10 3aBUCUMOCTb: HUTPAThI, XJIOPU/IBL, JIAKTAThl, OKUCH, OJIea-
ThI, KapOOHaTHI, HochaTsl.

B Hacrosiiee Bpemst npuHsTo cuurarh [9,37,41], uro ¢oc-
(darbl CBHHIIA HE BBI3BIBAIOT OTPABICHUSA. XPOHHYCCKOE OT-
paBJIeHHE apCEeHATOM CBUHIA KIMHUYECKU MPOTEKAET KaK Mbl-
IIbSKOBO-CBHHIIOBOE OTpaBieHue. HauanbHol cuMnToMaTukoi
SBJISIIOTCS] CBUHIIOBAs KaliMa 110 Kparo JAeceH (IIPEeuMyIeCTBeH-
HO y NepeHuX 3y00B) M 3eMJIMCTO-cepast OKpacka Koxxu. CBHH-
10Bas KaliMa 10 Kparo JEeCceH U HaJu4yhe CBHHLIA B MOYE pac-
LICHUBAIOTCSl TaKXKe KaK HOCHUTEIbCTBO. OCOOCHHO 3aMeTHBIE
uzmeHenus npoucxoaT B LIHC. Kinunuyeckn oHM NpOsIBIISIIOT-
cs1 B hopMe CIISAYIOLIMX CHHPOMOB, CIIEHU(PUIHOCTH KOTOPBIX,
110 MHCHHIO OOJIBIIMHCTBA aBTOpOB [21,23,25], BechMa yciioBHA
Y TOJIBKO UX COBOKYITHOCTB (MJIM HEKOTOPBIX U3 HUX) TOATBEPK-
JIaeT HaJMYMe CBUHIIOBOW MHTOKCHKAIIMH.

1) Actennueckuii cuHAPOM. B HayaIbHOM CTa MU CBUHIIOBOM
HUHTOKCHKAIIMU MPOSIBISiCTCS. B hopMe (yHKIIMOHAIBHBIX pac-
cTpoiicTB. [lalMeHTsl KaxyroTcsl Ha TOJOBHYIO 0OJb, TOJIOBO-
KPY’KCHHE, NTOBBIILICHHYIO YTOMJISIEMOCTh, Pa3ipaXKUTEJIbHOCTD,
HapylIeHUe CHA, IIyNJIMBOCTh, YXyAlleHHe maMaTH. CHIXKaeTcs
4yBCTBHUTEIBHOCTH OOOHSTEILHOTO, BKYCOBOIO U 3PUTEIHLHOIO
aHaJIM3aTopoB. Pa3BUBAIOTCS MbIIIEYHAS] TMIIOTOHUS, TCHJICH-
1151 K IOBBILICHUIO TOHYCA OIy’KAaI0IEero HepBa.

2) Duuedanonarun. HactynaroT mogocTpo, U3peaKo XpoHHU-
yeckd. [larMeHTh! kalyloTCsl Ha TOJIOBOKPYXKEHHUE, TOJIOBHbIE
Gouy, HapylieHue cHa. Pa3BuBaioTcs snuienTuOpMHBIE Mpo-
SBJICHUS B BUJIC MaJIOrO TIPHUIAJKaA, IPOXOISIINE paccTpoiicTBa
peuu, 3peHusi, CIacTHYECKUX mnapaiuued. Yacteie npumnaiaku
(GopMHPYIOT M3MEHEHHE XapaKkTepa M BbI3bIBAIOT HHTEIUICK-
TyajbHble paccTpoiicTBa. BO3MOXHBI CHMIITOMBI, YKa3bIBaIO-
[IMe HA MOPAKEHHE MO3KedyKka (paccCTpoiicTBa KOOPIWHAIIMH,
BpamieHue rosoBbl). K CBHHIIOBOW 3HIE(hANTONaTHH OTHOCSIT
CBUHIIOBBIC MEHHHIMTBI C TEMIIEPATYpPOil, MOBBILICHUEM BHY-
TPHUYCPEITHOTO MABJICHUS W XapaKTePHBIM JIUMQOIMTO30M B
CIIMHHOMO3TOBO KHUIKOCTH.

Cocynuctblie (Gopmbl CBUHLOBOH dHUedanonarun  (aud-
(Gy3HOCTH TIpoliecca, BOBJIGUCHHE MEpH(EPUUSCKUX OTIEIIOB
HEpPBHOI CHCTEMbI) COIIPOBOXKIAIOTCS COCYIUCTBIMU KPHU3aMHU,
KPOBOMBIHUSAHUAMU. DYHKIIMOHAILHBIE U OPraHUYeCKHe 1opa-
xenust [THC conpoBOKAalOTCST U3MCHEHUSIMUA OHMO3JIEKTpUYC-
CKOI aKTUBHOCTH MO3Ta.

3) JIBurarenbHble paccTpoiicTBa. KilmHUUECKH MPOSBIISIOTCS
KaK JBHUIaTENIbHBIN MOJUHEBPUT C INPEHMYILIECTBEHHBIM IOpa-
JKEHHEM pasrudaresieil KUCTH U najiblieB pyk. MHorna pasruba-
TENU MOPAXKAIOTCS HEOIUMHAKOBO M MANbLbl pacrojiararrcs B
BUJIC «JICCTHUIIBI». VI3MEHCHHUS HE COMPOBOXKIAIOTCS OOJIIMH U
paccTpoiicTBOM 4yBCTBUTENbHOCTH. [lopaxkenue nBUraTeIbHbBIX

72

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

OT/IEJIOB HEPBHOW CHCTEMBI POSIBISIETCSI B hopMe OCIabaeHus
cuibl crubareniell KUCTH, HapyLIeHHUs BO30YIMMOCTH HEPBOB U
MBIIII] BEPXHUX KOHEYHOCTEH. bruoanekrpuueckue U3MEHEeHUs
B MBbIIIIAaX HE COYCTANOTCA C KIMHUYCCKMMH HApYUCHUAMU
JIBUTaTeIbHBIX (YHKIMH, 9TO OOBICHSETCS OYaroBBIM Xapak-
TEPOM TOPAKSHUsI KIICTOK HEePEIHUX POTOB CIIMHHOIO MO3ra M
BTOPUYHBIM BOBJICYHCHHUEM JIBUTaTCIIbHBIX HEPBOB JIULIb B 60Hee
MO3/IHHE CPOKH.

4) JlnurenbHas, HO HE3HAUYUTEJIbHAsI CBUHIIOBAS WHTOKCH-
Kalysi MPOBOLUPYET YyBCTBHUTEIbHYIO (OPMY IMOJIMHEBPHTA.
Knuanueckn HabmogaroTes Kajlo0bl Ha 00JIM B KOHEYHOCTSX,
60J'le3HeHHOCTb Ipu najibnamnyu mno XOZ[y HEPBOB, l'IOB]:II_I_leHHyI'O
YTOMJIIEMOCTD MBILIIL KOHCHHOCTCﬁ. O)lHOBpeMeHHO ITOSIBJIA-
IOTCSI BA30MOTOPHBIE PACCTPOICTBA: IMAHO3 KOHEUHOCTEH, TeM-
nepaTtypHasi aCCUMETpHsl, IOTIMBOCTh. Yale Apyrux mnopaxa-
eTcsl cenanuiIHblil HepB. OOBIYHO CTPAJAIOT MTPOKCHMAIIbHbIC
OT/IeNbI epU(EPUISCKUX HEPBOB.

Opranuueckue coemHeHus cBUHIA. K HUM oTHOCSTCS TeTpa-
METHJICBHHELL, TeTPA3TUICBUHEL, TeTpaMeTUIXJIopcBuHel [8]. SIB-
JISIFOTCS CUJIbHBIM HEPBHBIM $J10M, BbI3bIBAIOIIIUM I/IHFI/I6I/IpOBaHI/Ie
OOMEHHBIX IPOILIECCOB, BO3IEHCTBYIOT Ha TaJaMO-TUIIOTalaMIye-
CcKue 00J1aCTH MO3XKEUKa, (PPOHTAIBHYIO YACTh KOPBI ¥ THITIIOKAMIIL.
ComtacHO coBpeMeHHbIM IpencrapieHusm [20,48], y nereit ¢ Bbl-
COKHMM YPOBHEM COEIMHEHHMH CBHHIIA HanOolee 4acto HalIroza-
IOTCSl HapyIICHHs] HEHPO-MOTOPHOTO U (PU3MYECKOTO Pa3BUTHSL,
M3MEHEHNsI TIOKa3arenell aHTPOIOMETPHH, SIPKO BBIPaYKSHHbIC
HEBPOJIOTMYECKUE OTKIIOHSHHSI CIIeL(HIECKOro U Hecrelupuye-
CKOro xapakrepa. [laxke B caMbIX HE3HAYUTEIIbHBIX J103aX, CBUHEI
y JieTell MJIaJIIero Bo3pacTa BbI3bIBACT HapyLICHHE MOYCOT/Iee-
HUSI, CITyXa, CHI)KAaeT Pa3BUTHE MHTEIUICKTa. Y peOeHKa HacTyIa-
€T OTCTaBaHUE B Pa3BUTUM PEUM, YTEHUE 3aTpyIHeHo. B mepuon
IIKOJIBHBIX YPOKOB PE3KO Iaat0T COCPEIOTOUCHHOCTb U YPOBEHb
BHHUMAaHMUSI. XpOHI/I‘leCKOG OTpPAaBJICHUE COCIAVHCHUSAMU CBHHLA
COIIPOBOXKIACTCSI M3MEHEHHUSIMU B KOPE MO3ra M KIMHHYECKU Xa-
paKTEpU3yeTCsl COCYIUCThIMU paccTpoiicTBaMu. CHHIPOMAIIBHO
npeolaaloT BereTaTuBHbIC HApYIICHHs C TepeBecoM (DYHKIMiA
MapacHMIIaTHYeCKOro OT/ena. Pa3BHMBaeTCs acTeHHYecKas CHM-
NTOMATHKA: CIabOCTh, TOTIMBOCTD, OCIA0ICHIE MaMSTH, pa3apa-
JKUTCJIIbHOCTb, TPEMOP, NPONaAacT arreTUT, IOABIIACTCA METall-
J'II/I‘leCKPIﬁ BKYC BO PTY, )KeJ'[y)lO'—[Hble 1 KHUIICYHBIC KOJIMKHU, ITIOHOC.
IIpu nporpeccupoBaHNN CBHHIIOBOW MHTOKCHUKALIMM HApyLIECHUS
HE PacHpOCTPAHSIOTCS AUCTAIBHO,  IPUOOPETAIOT TEH/ICHIIMIO K
reHepaI3alliy ¢ BO3MOXKHBIM Pa3BUTHEM HoMMHeBpuTa. OOHapy-
JKEHA KOPPEJIILUS MKy U3MEHEHMSIMH HepH(epUuecKoro Kpo-
BOOOpAIIICHNS. U JTUTEIBHOCTIO CBUHIIOBOM HWHTOKCHKAIMH. Y
JIeTeH 1 TOIPOCTKOB MOCTENIEHHO Pa3BUBACTCS arPECCHBHOCTD, I'H-
MIEPaKTUBHOCTb, KOTOPAsi MOXKET JOWTH 110 carypusMa. CaTypusm
cunTaercss Haubonee dYacThbiM 3aboieBaHHEM, OOYCIOBICHHBIM
BO3/ICHCTBHEM KCEHOOMOTHKOB. OnMCcaHbl OCTpas U XpOHUYECKast
(dopmbl 60se3Hr. OcTpast hopma BOSHUKACT MPH MO aHIH 00JTb-
IINX JI03 CBUHLA Yepe3 JKEITyIOYHO-KUIIECUHbIH TPAKT WM HPH
BJIbIXaHUH €ro napos [4,17,25].

OCO6eHHO TOKCUYHBIM TSKEJIbIM METAJIJIOM SBJIACTCSA PTYTh.
PTyTHaﬂ OIIAaCHOCTh CTAHOBUTCA OHHOﬁ N3 TJIaBHBIX np06neM
XXI Beka [43]. KoHueHTpauus HepacTBOPUMOI PTYyTH B HE3a-
IPA3HCHHBIX Bomax kosebmercs B mpenenax 0,02-0,1 mxr/n. B
aTMOC(EpHBIX OCaJIKaX ¢ KOHIIEHTpaIus MOXKeT ObITh 0T <0,01
10 >1,0 Mkr/n. MakcuMalibHOE KOJIMYECTBO PTYTH OOHAPYKEHO
B arMocdepHOM Bo3ayxe ropofoB. [Tapsl pryTu coaepikarcs B
BOS)IyXe IIPOU3BOACTBCHHBIX l'IOMeLU,eHPIl\/'I, aspo30Jidx, IbUIH,
armMocgepe B koHueHTpaiusix (2-3-10° mr/m*). B HeGosbuiom
KOJINYECTBE COJACPIKUTCS B yrie, HeTH, OeH3uHe, Topde u 1e-
pese. Ilpu ux cxxuranuu pryTh Hoctymaet B Bo3ayx. Coriac-
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HO COBPEMEHHBIM IpeacTaBieHuAM [34,41,42], pTyTh WIHUPOKO
UCIIONB3YeTCsl B MEIULUHE, (hapMaleBTHYECKOH MPOMBIIIICH-
HOCTH M CEJIbCKOM XO03sHCTBE. TOKCHYHBI, IJIaBHBIM 00pa3zoM,
noHbl. Ilo3TOMy 0COOEHHO OMACHBI XOPOLIO PAacCTBOPUMBIC U
JIETKO JUCcoLUMpyomue conu prytu. [locie dpepmenTaTuBHO-
r0 OKHCIICHUS, LIUPKYIUPYIOIIAsi B KPOBHU «CBOOOIHASI PTYTHY,
BCTYIIAeT B COCMHEHUs C OCIKOBBIMH MOJIEKylamMu. B mepsyio
ouepellb, HOHBI PTYTH pearupytor ¢ SH — rpynnamu 6eixoB, a
TaKkKe C KapOOKCHUIIBHBIMU M aMUHHBIMH I'PYIIIaMH TKaHEBBIX
OenkoB. B pesynbrare obOpasyrorcst 6ojiee WM MEHee MPOoYHbIe
KOMILJIEKChI-MeTasIonpoTenipl. Ilapsl pTyTH O4eHb SJOBUTHI.
Bepxuuii npenen conepxkaHust pTyTd B kpoBH - 5,0 MKr%, B
Moue - 25,0 MKr/1. DTO COOTHOILICHHE MPUHATO CUYUTATH II0-
ctosiHHBIM [41]. IIpenensHo nomycrumas konueHtpauus (1K)
MeTasunaeckoit prytu 0,01 Mr/m?, is ee HEOPraHWYECKUX CO-
exuHernit — 0,05 mr/m3, s cymnembt — 0,1 mr/v?.

CoOpaHHbII HaMU JIUTepaTypHblid Matepuai [5,33,41] noka-
3bIBAET, YTO B HACTOSIEE BpeMs HE HaMedaeTcs pasliesIbHOro
KJIMHHUKO-JIa00PaTOPHOTO HMCCIIEOBAHMS CUCTBUSI OpraHuye-
CKUX (METHIMEPKYJIXJIOPHIbI, (CHUIMEPKYIAJAUTAThI, THMe-
THJI-IUITHIIOBAs] PTYTh) U HEOPraHUUECKHX (Cyb(darThl, XJIOPH-
JIbl, HUTPAThI, LIMAHUJIbI, POJAHHIBI) COeNMHEHUH pTyTH. OHH
OTHOCATCSI K THOJOBBIM fJaM M KJIMHHYECKHE NPH3HAKU HUX
BO3/ICHCTBUS HA JETEeH M MOAPOCTKOB, B OCHOBHOM, CBSI3aHBI C
HoHM3UpoBaHHOU (opmoii pryTu. ITocTymieHue B opraHusm,
OCYILECTBISICTCA dYepe3 JAbIxarelnbHble NMyTu. ccnemoBaHus
nocnexuux Jer [6,36,41] nokazanu, yro HgCE, u Hg (CH,),
0COOCHHO JIeTy4H. PTyTh coOupaercst Ha Koxke 4YesioBeka (JIULIO,
rojIoBa, PyKH) M MPOHUKAET B opraHu3M. CyllecTByeT MHEHUE
[19,32], uro momy4yaemblii ¢ MPUBUBKaMHU 00bEM PTYTH B COOT-
BETCTBUH C THUIIOBBIM KaJCHAAPHBIM IUIAHOM IIPEBBILIAET HOP-
matuBbl ouTH B 100 pa3 u B mpolecce BaKIMHALMKU PEOCHOK
IOJTy4aeT OpraHUYeCcKUe COCIUHEHUsS! PTYTH, KOTOPbIEC BIUSIIOT
Ha pa3BUTHE PaHHEro ayTu3Ma. B cBA3M ¢ 3TUM B COBPEMEHHBIX
BaKI[MHAX COEJAUHEHUS PTYTH INPAKTUIECKHU OTCYTCTBYIOT.

PTyTh HaKarIMBaeTCs CONIACHO BO3PACTHBIM 0COOCHHOCTSIM.
Y MJIajiero moKoJICHUs JKelldb NPaKTHYEeCKU He BbIpabaTbhiBa-
eTcs, HOITOMY PTYTh HaKallJIMBaeTCs B OOJIbLIEM KOJIUYECTBE U
TMOYTH HE BhIessieTcs. B HacTosiee Bpemst cunraercs [10,15], uro
PTYTh OTKJIabIBAETCS TAKXKE B KOCTHOM MO3I'€, OZTHAKO OCHOBHBIM
JICTIOM SIBJISIFOTCSI TTOYKHU. BbineneHue ocylecTsisercs uepes sxe-
JIOYHO-KHIIIEYHBIN TPakT (10 20-25%), noukamu (30-40%), mo-
TOBBIMHU JKEJI€3aMH, HE3HAYUTENILHO uepes Jerkue. [Ipunsaro cuu-
Tarb, YTO PTYTh, B NIEPBYIO OYEPElb, BO3ICHCTBYET HA THOJIOBBIC
(cyab(ruapuIbHbIC) SH3UMBI H B OPraHU3Me HACTYMAIOT (QYHKIHU-
oHanbHble Hapywenus [{THC, ocobenHo, ee BeIciumx oraenos. Ha
(one 0cnabIeHHOr0 aKTHBHOTO TOPMOXKEHMS IMOBBIIIACTCS BO3-
OyAMMOCTb KOpBI OONbLINX moyiapuil. Hactymaer nHeprHOCTh
KOPKOBBIX IIpolieccoB. B nanpHelimem Hapymarorces (yHKIHO-
HaJIbHBIC CBSI3M U PA3BUBACTCS 3alpelesibHOEe TOpMOXKeHue. M3-
MEHEHHsI YCIIOBHOPE(ICKTOPHON AESTEIBHOCTH MOXET BBI3BATH
KOHLICHTpaIus pryTd B Bo3ayxe 0,01-0,02 mxr/v®.

CornacHo COBpeMEHHBIM mpencTtaBienusm [17,21,48], pas-
BUTHE ayTHU3Ma CBSI3aHO CO CIIOHTaHHBIMU JICJICHUAMH U AyOnu-
KalMeil yJacTKOB I'€Ha B IIpollecce MEHOTHYECKOIro JeIeHUs
KiIeTkH. B hopMupoBannu aytusma 3HauMMast poiib TAKKe MPH-
JIaeTCsl BHELIHUM (paKkTopaM, Cpei KOTOPBIX 0C000e 3HAUYCHHUE
NPHOOPETAIOT TSDKEIIbIe METAJUIBL, B IIEPBYIO OUepe/ib, PTyTh. Y
JeTell ¢ ayTU3MOM HaXOIAT IOBBIIICHHOE COAEPXKAHUE PTYTH
B BOJIOCAX, TKaHAX U apurpouurax. [Ipunsaro cuurars [34,44],
YTO KJIMHUYECKas KapTHHA ayTH3Ma HAIlOMHHAET OTPAaBJICHUE
TSOKEIBIMU METaJUIaMH, B IEPBYIO Ouepellb, PTYTbIO U Xapak-
TepU3yeTcst oOIIeil CHMITOMATUKOM, KOTOpasi MpOSBISIETCS B
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(dopMe HapylIeHHIl COLMAILHOTO B3aUMOJCHCTBUS, OOLICHUS
u noBeneHus. OCHOBHbIC NMPU3HAKK ayTH3Ma (HeduuuT Bep-
6aJbHOTO M HEBepOaIbHOTO OOIICHHMS) OOBIYHO MPOSIBIISIIOTCS
y meted 1o TpexyerHero Bospacta. IIpunsaro cumrars [22,23],
YTO ayTHCTHUUECKUE HAPYLICHUS Pa3BUTHs BCTPEYAIOTCS [0-
BOJILHO 4acTo. Y JIeBOYEK B 4 pa3a pexe, ueM y MaJibiuKkoB. Ha-
YajbHas CUMIITOMaTHKa JAETCKOTO ayTHu3Ma MpOsIBISETCS B BHIIE
OCJIOKHEHHMH B3aMMOAEHCTBUS C OKPYXKAIOLUIMM MHUPOM, Hapy-
IICHUSIMA KOMMYHHKAIMi 1 1oBesieHusl. PeOCHOK CTaHOBUTCS
CTEPEOTUITHBIM U OIPAaHUYCHHBIM B JCHCTBUSIX, MPEANOYUTACT
JIUHOYEeCTBO. IIpMMHUTHBHBIE MHTEpEChl NMPAaKTUYECKH HE Me-
HSIOTCS, cTepeoTunHbl. [Ipu runepakTuBHOW (Gopme ayTH3Ma
HAacTynaeT yMCTBEHHasl OTCTaJIOCTb CO CTEPCOTHIIHBIMH JIBHU-
xeHussmMu. [Ipu BEICOKOQYHKIMOHAIBHOI (hopme ayTH3Ma (CHH-
JipoM Acrieprepa) 3a7epiKa pa3BUTHs PEUU U TIO3HABATEIIbHBIX
¢GyHKuMit cnabo BeIpaxkeHbl. JTa Jerkas popma 6oIe3HH 4acTo
COIIPOBOXKIAETCS OAAPEHHOCTBIO0, CKIIOHHOCTBIO K JIOTHYECKOMY
MblieHn0. CuHapoM Acrneprepa yaiile HpOosBISEeTCs B BO3-
pacte 7-10 set. B dopme cunmpoma Kanepa ero mposiBicHue
MOXKET HAauMHAThCs YK€ C JIBYXJIETHEro Bo3pacTa. B cBs3u co
CJIOKHOCTBIO IMarHOCTHKH NPHHATO HCIIOIB30BaTh OMPOC PO-
JquTenel u OJM3KKX, T.K. CHHIPOM PerTa MOXeT pa3BHUThCs Y Jie-
Tel ¢ 8-MecAUHOro Bo3pacra. Yke Ha IIepBOM rOJly KHM3HH JEeTH
IIOYTH HE pearupyroT Ha OKPY)KAIOIIUX JIFOJCH, HEe MPUHUMAIOT
103y «TOTOBHOCTH», IIOJIHOCTBIO MIACCUBHBI, KOTJIa UX OepyT Ha
pyku [23,26].

Toxcuueckoe NPOSBICHUE PTYTH HACTYHAET [OCTEHEHHO.
HavanbHble CHMOTOMBI HeCHEUU(PUYHBI U XapaKTepPH3yIOTCS
TOJIKO PAaCCTPOMCTBOM HEPBHOM cucTeMbl. Bibpixanue Bo3ay-
Xa ¢ ImapaMM pPTYTH WIH €€ JeTy4MX IPOU3BOAHBIX (IEeCTULHU-
IIbI, TPAHO3aH, MEpKyJaH) KoHueHTpamueil 0,25 mr/m3, omac-

0 [41]. Maxe Oonee HU3KHE KOHLEHTPALUH MOIYT BbI3BATh
MHUKpOMEpKypHaau3M. OCOOEHHO YyBCTBHUTENBHBI JIE€TH Miaj-
IINX BO3pacTHBIX TIpynim. llepBbIMM IpHU3HAKaMM SBISIOTCA
IIOBBILICHHAs] YTOMIIIEMOCTh, C1a00CTh, COHJIMBOCTD, amaTus,
SMOLMOHAJIbHAS HEYCTOWYUBOCTD, TOJIOBHBIE OOJIH, TOJIOBOKPY-
xeHust (pTyTHas acteHus). OIHOBPEMEHHO pa3BHBAETCs APO-
*aHue (PTyTHBIA TPEeMOp), OXBaThIBAIOIIIEE CHAYaja PYKH, BEKH,
A3bIK, B TSDKEJIBIX CIy4asX M HOr'M. BO3HUKaeT MOBBILICHHAs
IICUXUYecKasi BO30YAMMOCTb (PTYTHBIH 9PETH3M) — 3aCTCHYH-
BOCTb, pOOOCTb, ITyIJIMBOCTb, 00IIAs TIOAABICHHOCTh. bobHbIE
KpaiiHe pa3lpaKUTENIbHBI, YTPIOMBI, 4acTo IuiadyT. Hactymaer
ocnabneHue namaTu. Pa3BUBaOTCS CUMIITOMBI OPraHUYECKOro
nopaxxenust [{HC. Pexnko pazBuBaetcst pryTHas sHIedanonarus.
3aboneBanus nepupepUUECKOil HEPBHOM CUCTEMBI MPOTEKAIOT
II0 TUIy MHOXCCTBEHHBIX HeBpajiruil. MHorma pasBuBaroTcs
MOJIMHEHPONIaTH U HEBPUTHI Ha (hOHE IPYrHX CHMITOMOB!
00s B KOHEYHOCTSIX, B 0OJIACTH TPOMHHUYHOTO HEpBa, JIETKHE
paccTpoiicTBa YyBCTBUTCIBHOCTH 110 JUCTAIBHOMY THILY, ACCU-
MeTpust Jinna. BakHeHWIINM MpU3HAKOM SIBJISI€TCs OciabieHue
CHJIBI pa3rubaresieil Ha MPEeUMYIIECTBCHHO paboTaromeii pyke
(neBa, mpasiia). MoXeT pa3BUTHCS Mape3 JIOKTEBOIO HEPBa,
CCHCHOMIM3AIMS U JICPMATHTBI C MMOKPACHEHHEM KOXKH, OTed-
HOCTb, OIylLIeHue 3yna. [1osABisatoTes namyssl U y3eiIKu, THOM-
HUYKOBBIE (DOJUTHKYJIBI, S3BOYKH. MUKPOMEPKYPHATIN3M MOXKET
BO3HUKHYTh B pe3yibrare 8-10-1eTHel XpOHH4eCKOi HHTOKCH-
Karuu prytH nopsiaka 102 mr/v® (sa yposse ITJIK u naske Hinke)
[17,21,26]. OCHOBHBIMM CHMIITOMaMH SIBIISIFOTCS HEBPACTECHUYC-
CKHMif CHHZIPOM C TIPU3HAKAMK BEreTaTUBHOM TUCYHKIMU U HAPY-
IICHUSIMU HEPBHO-TICUXHUYecKol cepsl. [loutn Bo Beex ciyuasx
- MEJIKHI TPEMOp TaJIbLIEB BBITSHYTHIX PYK, Y MHOTUX TPEMOP BEK
U s13bIKa. XapakTepHbl KPOBOTOUMBOCTD JIECEH, THUIEpCAINBaLIUS,
TMHTUBUTBI, HAPYILEHUS MEHCTPYaIbHOTO LIUKIIA.
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ComracHO COBpPEMEHHBIM IpEACTaBICHAM [6,9], conepxaHue
pTyTH B GHOCYyOCTpaTax He BCerja KOppelupyeT ¢ XPOHHYECKUM
OTpaBJIEHUEM, CAMOCTOSITE/ILHOTO 3HAYEHUS HE UMEET U 3HAYUMO
TOJIBKO B COYETAHWH C KIMHUYCCKUMHU IPOSBICHUSMH. B TO ke
BpEMsl, «HOCHTEIBCTBO PTYTH» (IIPU OTCYTCTBHUHM KIMHUYECKHX
HPHU3HAKOB MHTOKCHKAIIMK) TPeOyeT TIIATeIbHOr0 HaOIIOICHUS 1
HEPHOANYECKHX OCMOTPOB, OCOOCHHO B KJIMHUYECKOH ITe/IaTPHu.
CymectByeT MHeHUE [6,33], 4TO PTYTh MOJKHO OTHECTH K KJIACCY
YIBTPaMUKpPOIEMEHTOB. OHa MOCTOSIHHO NPUCYTCTBYET B Opra-
HU3MeE, O-BUIMMOMY, IIOCTYIIasl C MUIIEH U BO3LYXOM.

TakuMm 00pa3oM, KaKk CBHAETENIBCTBYIOT OIYOJIHMKOBAHHBIC
JIaHHBIE, TSDKEIIbIe METaLIbI IONAJa0T B OPIaHU3M JAeTeH U oA-
POCTKOB CIIEIYIOLIMMU ITyTSMH: OHU PacIIblJICHBI B BO3YyX€, Ha-
XOJIATCS U HAKATUTMBAKOTCS HA TIOBEPXHOCTAX (ICTCKUE WIPYIIKH,
npeaMEThl 00MX0/1a), PACTBOPEHBI B IHIIE, MUTHEBON U TEXHHYC-
CKOil Bofiax. JleficTBre KaXK/I0ro TSHKEJIOr0 MeTaslia HEOMHAKOBO.
[TosToMy, TOJIBKO X CyMMapHasi OLICHKa AaeT BO3MOKHOCTb OIpe-
JIeTIUTh TOKCHYECKOE JIEHCTBHE Ha OpraHu3M peOeHKa U KIMHUYe-
CKHE TIapaMeTpbl. PamkupoBaHHE KIMHUYECKOW CHUHIPOMATHKH
C YPOBHEM TSDKEJBIX METAJIOB B OPraHU3Me JieTeld, MOHUTOPUHT
HPUYUHHO-CIICICTBEHHBIX CBSI3€H, BBIIBICHUE DPACIPOCTPAHEH-
HOCTH HEBPOJIOTHYCCKUX W3MCHCHHUI SIBJISCTCS MPHOPUTETHHIM B
KJIMHUYECKOM TeIMaTpyUul 1 HEBPOJIOTUH.
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SUMMARY

MODERN ASPECTS OF THE EFFECT OF XENOBIO-
TICS ON CHILDREN AND ADOLESCENTS (REVIEW)

Chochia A., Gogberashvili K., Khachapuridze N.,
Bakhtadze S., Kapanadze N., Khundadze M.

Thilisi State Medical University; Center for Mental Health and
Prevention of Addiction, Georgia

The literature review presents data on the effect of organic and
inorganic compounds, the so-called "main" xenobiotics (lead,
mercury) on children and adolescents. It is noted that the ef-
fect of each heavy metal is different. Therefore, only their total
assessment (blood, urine, saliva, hair, biological tissues) makes
it possible to determine the level of toxic effects on the child
and confirm the clinical decision. "Carrying mercury", in the
absence of clinical signs of intoxication, does not always corre-
late with chronic poisoning. Ranking of clinical syndromes with
the level of heavy metals in the body of children, monitoring
of cause-and-effect relationships, detection of the prevalence of
neurological changes becomes a priority in clinical Pediatrics.
At the moment, the effects of heavy metals on the health of chil-
dren and adolescents are a universal medical category. It forms
the strategy of clinical pediatrics and pediatric neurology and a
subject of interest for ecologists, toxicologists and sociologists.
Keywords: Irad, mercury, clinical pediatric.

PE3IOME

COBPEMEHHBIE ACIEKTBI JENCTBHS KCEHOBH-
OTHKOB HA OPTAHW3M JETEIl M MOJPOCTKOB
(OB30P)

Younsn A.T., loréepamBuiau K.5., Xauanypunze H.C.,
Baxranze C.3., Kanananze H.B., Xynagaaze M.C.

Tounucckuii 20cy0apcmeeHuvlill MeOUYUHCKULL YHUgepcumenm,
Lenmp ncuxuueckozo 300po8ws u npegenyuu napkomanuu, Tou-
aucu, Ipyzus

B mureparyprOM 0030pe MpeACTaBICHBI JaHHBIC KAcaTeTbHO
JICMCTBUS OPraHMUYECKUX U HEOPTaHUUECKHX COEAMHEHUH, TaK Ha-
3BIBAEMBIX, «IJIABHBIX» KCEHOOMOTHKOB (CBUHEII, PTYTh) HA Opra-
HI3M JIeTeld U mopocTKoB. O003HAYEHa aKTyaIbHOCTh TEMATHKH.
OTMeueHo, 9TO JIeHCTBHE KKAOTO TSDKENIOTO MeTalla HeOoIWHa-
k0BO. [lo3TOMY, TONBKO MIX CyMMapHas OIeHKa (aHAJIM3bI KPOBH,
MOYH, CITFOHBI, BOJIOC, OMOJIOTHUECKHUX TKAHEH) JaeT BOBMOKHOCTD
OIPE/IETINTD YPOBEHb TOKCHUECKOTO JICHCTBIS HA OpraHu3M pedeH-
Ka 1 TIOATBEPANTH KIMHMUecKoe perrenue. «HocutenscTBo pry-
TID), IPH OTCYTCTBUM KJIMHUYECKHX NTPH3HAKOB HHTOKCHKAIIMH, HE
BCEIa KOPPENMMpPyeT ¢ XPOHMIECKUM OTpaBlIeHneM. Pamknposa-
HHE KJIMHAYECKOH CHHIPOMATHKH C YPOBHEM TSDKEIIBIX METAJIIOB B
OpraHu3Me JIeTel, MOHUTOPUHT TPUIHHHO-CIICICTBEHHBIX CBA3CEH,
BBISIBJICHHE PACHPOCTPAHEHHOCTH HEBPOJIOTMUECKHX H3MEHEHUH
CTAQHOBHTCS IPUOPHUTETHBIM B KIIMHIYECKOH nenuarpun. Ha man-
HBI MOMEHT BOTIPOCHI ACHCTBHS TSHKENBIX METAJUIOB HA 3710POBbE
JieTeil ¥ OJPOCTKOB SABJISIOTCS YHUBEPCAILHON METUIIMHCKOM Ka-
teropreil. OHa (HOPMHpPYET CTPATETHIO KIMHIYECKOW TeIuaTpuu
1 eUaTpuyecKoil HEBPOJIOTUH MPECTaBISIET IIUPOKUI HHTEpeC
JUTST KOJIOTUH, TOKCUKOJIOTHH U COIIFOIOTUH.
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dapmakoreHoMuueckre 3)GEeKTs TPOIOIKAIOT MPUBICKATH
BHMMaHHE Bpayeil M Y4YEHbIX, NOCKOJIbKY OHH MOTYT Cyllie-
CTBEHHO BJIMATh Ha TEPANeBTHYECKHIl OTBET JICKapCTBEHHBIX
npenaparos [15]. B-axpeno6nokatops! (B-Ab) sBnsrorcs kpae-
YTOJBHBIM KaMHEM JIe4eHHs cepieuHoi HenoctatouHocTr (CH)
[31]. I'ens! B-agpenopenentopos (B-AP) Beicoko mOMUMOpQHEL,
YTO, TI0 BCEW BEpPOSTHOCTH, BIHsET Ha 3aboieBaeMOCTh [34],
nporHo3 [10] u tepameBtmueckuii otBer mpu CH [15]. Ilo-
sumopdusm Arg389Gly rena B -AP komupyer 3ameny Gly na
Arg389 [7]. B uccnenoBanusx in vitro momumopdusm Arg389
rena f3 -AP yBennunBaer cBA3b ¢ GS-POTEMHOM, B CPABHEHUH
¢ Gly389, moBbImiast axpeHepruIecKyl0 aKTHBHOCTh PELETTO-
pos [12]. IIpu nonumopdusme rena Gly389 B -AP obnanaror
HH3KOH 4yBCTBUTEIIBHOCTBIO K 9K30I€HHONW CTUMYIISLUHU (ecTe-
cTBeHHas Orokana) [32]. B KOHTpOIMpyeMbIX HCCIEIOBAHHAX
npu CH (HF-ACTION) mponeMOHCTpUPOBaHO, YTO MpHU MO-
sumopdusme Arg389Arg rena B -AP no3a B,-Ab Oblna BbilIEe B
CpaBHEHMU ¢ manueHTamu ¢ aymtensio Gly [13].

TMomamopdusm Ser49Gly rena B -AP — 310 cyGeTuTyIHA Hy-
KJICOTH/Ia aJICHUHA Ha IyaHuH B 145 monoxeHuu, MpUBOAsIIas
K 3aM€HE aMHHOKHUCIIOTHI IIIMIUH Ha CEpHH B 49 mo3uiuu Oenxa
peuenropa. ['enorun 49GlyGly accorumpoBan ¢ HU3KOW 4acTo-
Toii cepaeunbix cokpamenuii (HCC) He3aBUCUMO OT MPUMEHe-
Hus B-Ab [16].

O¢dexrsl nomimoppusma resa B,-AP, B ocHOBHOM, u3-
yuyaiau y OOJbHBIX OpOHXHAIBHOW acTMOW M €ro BIMSHHE Ha
B-aronuctel. Bmecte ¢ Tem, B psae UccaeqOBaHUN MPOAEMOH-
CTPUPOBaHO, uTo ajnenb Glu27 rena B,-AP 3HauuTeNbHO yiyd-
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LIAET CHCTOINYECKYI0 (DYHKIHIO ITPH JICYEHUH KapBEIHIOIOM B
cpaBHeHuu ¢ BapuanToM Gln [24].

Pacnpoctpanenune nonumoppusmos B - u B,-AP umeer 3na-
YUTEIbHBIE MEXKITHHYECKUE OTIUYHS, YTO MOXET BIMATH Ha
KIMHUYECKYyI0 BapruabenbHOCTh peakiuu Ha B-Ab [3]. [Tokaza-
HO, YTO a)poaMepUKaHIIbI UMEIOT MEHBIIYIO YyBCTBUTEILHOCTD
K Tepanuu B-Ab, a kuTaliel 001a1a0T OONIBIIEH YyBCTBUTEb-
HOCTBIO K B-Ab B cpaBHeHUH C eBponeiiamMu, 4To TpedyeT mpu-
MEHEHHUS MEHBILNX /103 npenaparos [23].

Ecnu renetnyeckuil monuMopdu3M OKa3bIBaeT CyIECTBEH-
Hoe BiusiHue Ha dddexTuBHOCTh B-AB, TO mpu NedeHun 60Ib-
HeIx CH mns mocTwkeHHs MaKCUMaidbHOTO 3((dexTa MOXeT
OBbITH HEOOXOMMON MHANBHIyaIbHAs JO3UPOBKA IPENapaToB.

Lenp wccrneqoBaHust — OLEHKA CBsI3H d(GPEKTHBHOCTH IMPHU-
MeHeHHus Ouconposona ¢ monumopdusmoMm reHos B- u B-
a/[peHOPENENTOPOB y OOJIBHBIX CEPAEIHON HEIOCTATOUHOCTRIO.

Marepuan u Metoabl. Bee mponeaypsl ¢ ydacTueM MaryeH-
TOB IIPOBEZEHBI B COOTBETCTBUM C ITHYECKUMU HOPMaMHU Xemb-
CHHKCKOW aexnapaimu. [IpocrnexTuBHoe HaOmoaeHe 1 JiedeHne
00NBbHBIX TPOBOAMIIOCH C stHBapst 2015 1. mo utonb 2019 1. BonbHbIe
BKJIIOYEHBI B FICCIIEJOBAHIE HA MOMEHT TOCTIUTAIN3AIUI B Kap/y-
OJIOTUYECKOE OT/ENIEHNE B CBA3U ¢ AekommeHcanueii CH.

B uccnenoanune BkitoueH 381 6onpHon CH (120 sxeHIIMH 1
261 MyX4HMHA) €BpONEOUIHON packl. CpeqHuil BO3pacT cocTa-
Bun 58,00 net [54,00-67,00]. Kputepun BKIrOYEHHUS a Hccie-
JIOBaHHE: MOANKCaHNe HHOOPMUPOBAHHOTO COTIacus, HHapKT
muokapaa (MIM) B anamHese, BepuduuupoBanHblii nuarao3 CH
II-IV ®K nmo NYHA. Kputepuu uCKIIOUEHHS: HENOATUCAHNE



GEORGIAN MEDICAL NEWS
No 10 (295) 2019

UH(OPMHUPOBAHHOIO COIIACHUS, TeMOIMHAMHYECKH 3HAYUMBIC
KJIallaHHble MOPOKM Ceplla, BOCHAJIHMTEIbHbIE 3a00JeBaHus,
JpyTHe cephe3Hble aTOJI0TuH (OITyX0ilb, TYOepKyJe3), KOTOpble
MOT'YT OCJIOKHUTD JICYCHUE WM CHU3UTh OXKHMIAEMYIO IPOAOII-
JKUTEIBHOCTD YKU3HH.

JuarnoctupoBanue CH, a Takxe JieueHHe OOJBHBIX OCY-
IIECTBIISUIA B COOTBETCTBUH C peKOMeHIalusaMu EBponeiickoro
oOrrectBa Kapauosoros [30].

Ha npotspkennn 2 et HaOnonanuch 60bHbIC C y4eTOM Ha-
nnuus nosropHoi rocnuranuzanuu (111N no noBoxy nexomnen-
caunu CH nim BHyTpHBEHHOE IPUMEHEHHE TIETICBBIX THYPETH-
KOB M cilyyaeB cMepTu. [1o maHHBIM MOKa3aTessiM ONpeAessuIN
KoMOuHHpoBaHHyt0 koHeuHylo Touky (KKT) kak coueranue
CMEpTH ¥ TOCHHUTAIU3ALUKA WIH BHYTPUBEHHOTO MPUMEHEHHS
HETJIEBbIX JIMYPETHKOB.

W3 381 maumenra 301 (79,0%) npunumanu B-Ab Ha npots-
sxennu niepuona Habmonenus. 80 (21,0%) OOIbHBIX B CBSI3U C
pa3BUTHEM MOOOYHBIX JCHCTBUI MM HU3KOTO KOMILIAWHCA HE
npuaumanu B-Ab B xone Habmonenust. 39 (13,0%) n3 301 6osb-
HOTO NpUHUMAIU KapBenwion; 262 (87,0%) nauueHram Ha3Ha-
YeH OMCOMPOJIO.

VY 251 60bHOTO ONpeIesIeHbI HOIUMOP()HU3MBI TEHOB CHCTE-
Mbl B-aapenopenenimu. M3 wux 72 (28,7%) xeHimusbl u 179
(71,3%) myxunn. Cpennuit Bo3pact — 58,00 [53,00-66,00] net
(tabmuua 1). B KOHTpONIBHYIO TPYIIY BKJIIOUYEHO 55 310pPOBBIX
s - 18 (32,7%) xenmun u 37 (67,3%) My>X4nH, CpeIHHIA BO3-
pact 57,00 [52,00-65,00] net. CTaTUCTUYECKUI aHAIMU3 3HAYU-
MBIX OTJIMYHUH B pacrpeneseHuy MO IOy M BO3pacTy MEXIy
KOHTPOJIbHOM rpynmnoi u 6oiabHeMu CH He BBIBUIL.

Ilpu orOope TeHHBIX MOIUMOP(U3MOB HCIOJIB30BAHBI
TPU OCHOBHBIX KpUTepus: 1) JoKanu3alus B FeHaX CHUCTEMbI
B-anpenopereniyy; 2) 4acToTa MHUHOPHOHM ajuieid B €BPO-
neiickoit nmomyssinuu >5% no nanuelM HapMap; 3) manoe ko-
JINYECTBO, OTCYTCTBHE MCCIIECAOBAHUII WM IPOTHBOPEUUBBIC

JI@HHBIC O POJIK TOTO UJIM UHOTO l'[OJ'lI/IMop(i)l/ISMa OTHOCHUTCJIBHO
a¢dexrrBHOCTH TpuMenenus B-Ab npu CH. [{ns orbopa no-
JUMOP(hU3MOB HCITOIb30BaHbI 6a3el JaHHBIX AbSNP, SNPinfo u
SNPnexus. Otobpansl 3 moauMop¢usma B 2 renax. B radmnurie 2
Ipe/cTaBIeHbl IpaiiMephl [Uisl reHoTHIHpoBanus. Jlaboparop-
HBI IepCOHAJ He 3HaJI K KaKOW IpyIIie OTHOCATCS NAallUCHTBI;
¢ 1enpo KoHTpons kadectBa 10% Bcex obpasmos JJHK Obutu
TCHOTHUITUPOBAHBI [IOBTOPHO.

OO0pasibl KpOBH ISl MOJICKYJISIPHO-TEHETHUECKUX HCCIIe0-
BaHui oroupanu B BakyTaitHepsl VACUTEST ¢ K3EDTA. IHK
BBIZICISUTH U3 ICJIBHOM KPOBH C MOMOIIBI0 HAOOpa peakTHBOB
«/IHK-cop6-B» («Ammucency, P®). Beinenennyro JIHK xpa-
HWIN JI0 NPOBEICHUS] aMIUIM(UKALMK TPH TeMIepaType MH-
Hyc 20°C e Gonee 3 mecsueB. [eHOTUIIIPOBAaHKE MOIUMOP)-
HBIX caiiToB reHoB b -anxpenopenentopos (b-AP) (rs1801253;
c.1165G> C; p.Gly389Arg), b,-ampenopenentopos (b,-AP)
(rs1042714; ¢.79C> G; p.GIn27Glu) npoBoauIn METOIOM IO-
JIMMEPA3HOH LIEMHOH peakluy B PEKUME PEaIbHOIO BPEMEHU
(ITIIP PB) ¢ wucmonp3oBaHreM HabOpa PEakTHBOB IPOM3BOJI-
CTBAa KOMIIaHHUH ((CI/IHTOJ'I» coniacHo I/IHCprKL[I/II/l MpOou3BOaN-
tenst. Jnst renorunupoBanust noauMopdusma Serd9Gly rena
b -AP (rs1801252; c.145A> G; p.Ser49Gly) ucrnonb3oBan Ha-
60op TagMan SNP Genotiping Assay (Assay ID C_ 8898508 10)
u Universal PCR Master Mix (Ref. 4304437) (Thermo Fisher
Scientific, CIIIA) cormacuo pykoBoactea TagMan® Universal
PCR Master Mix USER GUIDE (Applied Biosystems by
Life Technologies). AMIunpuKauo IPOBOININ C TIOMOIILIO
«Cucremsl aerexuuu npoaykros III[P B peanbHOM BpeMeHH
CFX96 Touch (BioRad)». Jlns amienbHOW TUCKPUMHHAIIUH
HCIoNib30BaHo mporpamMmuoe obecrneuenne CFX Manager
Software.

Bce u3yuenHble nmonumophu3Mbl ObLIM B paBHOBECHH Xap-
nu-BaiinOepra B KOHTPOJIBHOI TpyIIIe, YTO UCKITI0YANI0 BEPOSIT-
HOCTh ONMIMOKH TeHOTUITMPOBaHUS (Tabuma 3).

Tabnuya 1. Xapaxmepucmuxa usyyaemou nonyiayuu

Kounrtpoasnas rpynna (n=55) Boabusie CH (n=251) 25 p
Bospacr, ner 57,00 [52,00-65,00] 57,00 [52,00 — 65,00] 0N8A3;9
Myxunssl, n (%) 37 (67,3) 179 (71,3) 0,225
Kenuuusl, n (%) 18 (32,7) 72 (28,7) 0,636
Tabnuya 2. Xapaxmepucmura uzyyaemuvix ROIUMOPHUIMOE
Hyxaeornanas AMHMHOKHCJIOTHAS ) s ) = .
I'en Mosmmoppuzm savena savena 5°-3’(F)- n 3’-5’(R)-npaiimeps! pas [P
b -AP rs1801253 ¢.1165G>C Gly389Arg F': ceccgacticegeaaggecticeag
! R: gactgctetgetgegegegeaggge
b -AP 151801252 c.145A>G p.Ser49Gly F: clegligetgeeteecgecagegaa
! R: geeeegagecgcetgtetcageagtg
b,-AP rs1042714 ¢.79C>G p.GIn27Glu F: tgegecggaccacgacgteacgeag
R: aaagggacgaggtgtggotegtegg
Tabnuya 3. Pasnosecue Xapou-Batinbepea (3Havenus p)
Honumopduzm Kounrtpoabsnas rpynna (n=55) Boasubie CH (n=251) Bcero
Gly389Arg rena b -AP 0,55 0,0078 0,034
Ser49Gly rena bl-AP 0,55 0,44 0,16
GIn27Glu rena b,-AP 0,43 0,43 0,25
© GMN 77



AHajM3 HOPMAaNBHOCTH pacHpelesieHHs IoKaszaTeseil mpo-
BOAMIM ¢ moMolnkio Kputepus [lanupo-Yunka. Jlanuele npu-
BeJleHb! B Bujae MeauaHbl (Me) U MHTEpPKBAaHTHIBHOIO JHUara-
30Ha (pacHpeesieHle NaHHBIX OTINYaIOCh OT HOPMAJIbHOIO).
KosnnuecTBeHHbIE MOKa3aTeNIdl CPaBHUBAINM C IOMOIIBIO He-
napaMmeTpudeckoro kpurepust ManHa-Yurnu. PasHuiy wactor
NPU3HAKOB B TPYINax OLCHUBAIM O Kputepuio x> IlupcoHa.
PaccuurteiBanu otHomenue mancos (OLI) ¢ 95% nosepurens-
HbIM MHTepBasIoM ([I1). PazHuny mexny 3HaYEHUSIMU CUUTAIIH
CTaTUCTUYECKU 3HAUYUMOH IPH YpPOBHE KPUTEPHsI 3HAUYUMOCTH
p<0,05. Craructuueckyio o0pabOTKy HPOBOAMIN C MOMOIIBIO
naketoB nporpamm IBM®SPSS® Statistics 20.0 (free-download
full Version). [eHeTHKO-MTUIEMUONIOTHYECKUI aHAIN3 HPOBeE-
JieH ¢ nomolneio on-line nporpammer SNPStats [35] ¢ monpas-
KOI Ha BO3pacT U IOJ.

Pe3yabTarsl M UX o0cy:kaeue. 3a 1Ba rofa HaOMIOACHUS U3
381 6omproro CH 109 (28,6%) umenu I1I'; ymepio 24 (6,3%)
6onbubix; KKT 3aperucrpuposana y 127 (33,3%) nauneHTos.

Ha nepsom stane uccnenosanus 250 6onpHbix CH, y KoTo-
PBIX ONpeniesieHb! TTONMMOPpU3MBI FeHoB b - u b,-AP, pasnene-
HbI Ha 2 rpynimsl. | rpynma - n=61 (24,4%) nanueHT, KOTOpbIE B
pe3ysbTaTe MHTOJIEPAaHTHOCTH WIIM HeKOMILIaliHCa He IPUHUMA-
mu B-AB. II rpynna — n=190 (75,6%) G0abHBIX, IPUHUMABIINX
Guconponoi. bonpHble 00eux rpymni He OTINYAINCh MEXKILY CO-
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0011 110 BO3pacTy, MOy, PUCKY cMepTH (Tabiuua 4). Y 00JIbHBIX,
NPUHUMABIIUX OUCOINPOJION Ha TMPOTSHKEHUHU 2 JIET, OTMEYECHO
ymensbiuenue puckos I (0,519 (0,278-0,967), p = 0,037) u
KKT (OI11=0,494 (0,271-0,900); p = 0,030).

Awnanu3 cBs3u 3pGEKTHBHOCTH IPUMEHEHHsT OHCOIpoIoia ¢
nonuMopgusmamu reHos b - u b -AP ¢ yuerom I1I, cmepTHOCTH
u pazsutust KKT y 6onbrbix CH Ha npoTskeHnu 2 JIeT JiedeHus
3HAYUMBbIX 33.KOHOMCpHOCTeI>i HC BBISIBUIIL.

Ha cnenyromem srane ananusa 6ospHbIX CH, nmpuHuMaBIIMX
OuconpoIon, pa3aenuwiy Ha ase rpynnst: I - 86 (45,3%) nauu-
€HTOB, Y KOTOPBIX BO BPEMs TUTPALMK BBUAY IMOOOYHBIX (-
(exroB n03a npenapara >5 mr He gocturnyTa; Il rpynmna — 104
(54,7%) GONBHBIX, Y KOTOPBIX MAKCHMAJILHO-TIEPEHOCHMAsI 1032
6uconposona Oputa >5 mr (tabmuua 5). [pynmsl He OTIHYATUCh
MeXIy co0oii 1Mo 1oy u Bo3pacty. [lanuenTs!, npuHUMaBIINE
OMCONPOIION B 103€ >5 MI' UMEJIU TEHACHIIMIO K CHIDKCHUIO PU-
cka I1I" B cpaBHEeHHH ¢ OOJBHBIMH, KOTOpPbIC MPUHUMAIH Hpe-
napat B Menblueit go3e (OL = 0,511 (0,256-1,017), p = 0,054).

Ananu3 cBsi3u dQPEKTUBHOCTH MPUMEHEHHs OHCOIposoaa
B Pa3HbIX J030BBIX PEKUMaX ¢ HOIMMOP(HU3MAMK I€HOB b - 1
b -AP ¢ yuerom passutus KKT Ha npotsikeHuu 2 JIeT JedeHus
MpeCTaBIIeH B TabIuUIe 5.

B tabnuiie 6 npencrasiieH 1aHHbIC aHATN3a 3aBUCUMOCTH Te-
uenus CH ot nonmumopgusmos renos B - u B,-AP u 103wt B-Ab

Tabnuya 4. Xapaxmepucmuxa epynn 6onvnvix CH 6 3asucumocmu om nevenus (6e3 f-Ab/c 6uconpononom) (n=251)

Jleuenue
Bes p-AB C B-AB (6uconpo10.1) 15 P OHI (95 % JH)
(n=61) (n=190)
NA;
Bospacr, set 58,00 [58,00-65,50] 58,00 [58,00-66,00] 0.996
Myxunssl, n (% 42 (68,9 137 (72,1 NA
y (%) (68,9) (72,1) 0.239:
Kesmpuesi, n (%) 19 31,1) 53 (27,9) 0,629
4,343; 0,519
0, ’ > )
IT;, n (%) 22 (36,1) 43 (22,6) 0.037 (0.278-0.967)
0,448; 0,688
[ s ) )
CwmepTs, n (%) 5(8,2) 11 (5,8) 0.503 (0.229-2,065)
5,407, 0,494
0, b 1 B
KKT, n (%) 26 (42,6) 51(26,8) 0,030 (0.271-0.900)
Tabnuya 5. Xapaxmepucmuxa epynn 6onenvix CH, npunumaswiux ouconponon 6 pasuvix dozax (n=190)
Jlo3a 6uconposioia (o)m
MapameTtpst %P 05 % 1)
<5 mr (n=86) >5 mr (n=104)
Bospacr, sier 57,00 [51,00 — 65,25] 58,00 [54,25 — 66,00] NA; 0,146
Myxuunsl, n (%) 1 -
60 (69,8) 71 (68,3) 0,049:
0,876
e, n (%) 26 (30,2) 33(31,7) :
3,719; 0,511
0, > ] >
I, n (%) 25(29.1) 18 (17,3) 0,054 (0,256-1,017)
0,373; 1,479
0, > ) )
Cmepts, n (%) 4(4,7) 7(6,7) 0,541 (0,418-5,232)
0,920; 0,738
0, > > >
KKT, n (%) 26 (30,2) 25 (24,0) 0338 (0.384-1,390)
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Tabnuya 6. 3asucumocmo mevenuss CH om nonumopuszmos 2enoé - u f5,-AP u 0ozl f-AB

Mosumopdusm Gly389Arg (¢,1165G>C) rena p,-AP (n=186)
Joza B-AB <5 mr (n=83) Hoza B-AB >5 mr (n=103)
IMomumopduzm
be3 KKT C KKT OI1T (95 % JI1) be3 KKT C KKT OI1I (95% AN)
G/G 34 12 1,00 46 16 1,02 (0,42-2,45)
G/C 16 10 1,63 (0,58-4,62) 25 1,00 (0,36-2,74)
c/C 9 2 0,63 (0,12-3,40) 7 0,00
p=0,30
Monmmopdusm Serd9Gly (¢,145A>G) rena b -AP (n=189)
Jlo3a B-AB <5 mr (n=85) Jlo3a B-AB >5 mr (n=104) |
[Homumoppuzm
be3 KKT C KKT OIII (95 % J1) be3 KKT C KKT OIII (95% AN)
G/G 45 18 1,00 47 23 1,29 (0,61-2,73)
G/A 13 1,76 (0,61-5,10) 30 0,18 (0,04-0,84)
A/A 1 0 0,00 2 0 0,00
p=0,014
Mosmmopdusm GIn27Glu (¢,79C>G) rena b,-AP (n=188)
Jloza B-AB <5 mr (n=85) Joza B-AB >5 mr (n=103)
[Homumopdpuzm
bes KKT C KKT O (95 % A1) bes KKT C KKT OUI (95% A1)
c/C 20 11 1,00 37 3 0,14 (0,04-0,58)
C/G 30 12 0,64 (0,23-1,77) 26 18 1,18 (0,45-3,08)
G/G 9 3 0,54 (0,12-2,47) 15 4 0,45 (0,12-1,75)
p=0,006
Tabnuya 7. 3asucumocmo pucka I 6onvnvix CH om nonumopgpusma GIn27Glu (c.79C>G) aena b,-AP (n=188) u oosvt f-Ab
Ho3a -Ab < 5 mr (n=85) Jo3a B-AB > 5 mr (n=103)
Hoaumopdpuszm
Be3 IIT" cuar Ol (95% AN) Be3 III' cHar oI (95% AN)
c/C 20 11 1,00 38 2 0,09 (0,02 - 0,46)
C/G 31 11 0,60 (0,21-1,67) 32 12 0,64 (0,23 - 1,74)
G/G 9 3 0,57 (0,13-2,59) 15 4 0,43 (0,11-1,66)
p=0,018

AHanu3 He MPOIEMOHCTPHUPOBAI 3HAYUMON CBs3U dddek-
TUBHOCTM TIPUMEHEHMs OHCONpooia ¢ HOIMMOP(HU3MOM
Gly389Arg (c.1165G>C) rena B,-AP (tabnuua 6).

Jleuenue 6onpubIX CH OncomposnonoM B 103€ >5 Mr IpuBO-
qut K cHmkennto pucka KKT npu vamnanu G/A nonumopduzma
Ser49Gly (c.145A>G) rena b -AP (OII=0,18 (0,04 — 0,84), npn
p=0,014). Tak B nannoii koropre, KKT Obu1a 3aperucrpupoBana
y 2 (1,9%) GonbHbIX, npotuB § (9,4%) ManueHToB C JaHHBIM
oIMMOpPGHU3MOM, HO TIPU IPUMEHEHHHU OUcOoIIpoIIona B 103e <5
Mmr (Tabauna 6).

AHanu3 NpofeMOHCTPHPOBAIL, YTO IPUMEHEHHE OUCOIpPOII0-
na B 03¢ >5 Mr npuBoauT K cHmwxeHuto pucka KKT y Gomnb-
ubix CH, kotopsie siBisitorest romosuroramu 1o amenu C (C/C)
nonumopdusma GIn27Glu (c.79C>G) rena b,-AP (OILL=0,14
(0,04-0,58), mpu p=0,006) (tabmuua 6). B nanHoil moarpym-
ne KKT 3apeructpuposana y 3 (2,9%) 6ombHbIX mpotus 11
(12,9%) nanueHToB ¢ 3TUM OIUMOP(PU3MOM, HO IPH IPUMEHE-
HUM OHCOTPOIIoNa B 103€ <5 MIL.

BrisiBIIeHO, 4TO mpUMeHEeHHe OHcomposona B 03¢ >5 mr
npuBOIUT K cHIKeHUto pucka [II" y 6onpabix CH, koTOopbIe
sBisitoTest romosuroramu 1o amwienu C (C/C) nonumopdus-
ma GIn27Glu (¢.79C>G) rena b,-AP (OI11=0,09 (0,02-0,46),
npu p=0,018) (tabauua 7). B stoit moarpynne III" 3aperu-
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crpupoBanay 2 (1,9%) 6onbneix mpotus 11 (12,9%) nanuen-
TOB C JaHHBIM MOJIUMOP(U3MOM, HO NIPHU IPUMEHEHUH OUCO-
poJiosia B 103€ <5 MTL.

CrartiucTHYecKuii aHaan3 cBsi3u A3PpHEKTUBHOCTH OUCOPOIIO-
na ¢ nonumopdusmamu Gly389Arg u Serd9Gly rena b -AP ¢
yueroM pucka [1I" He BbIsiBHIL.

AHaJIM3 HE BBISBMII TAKKe JIOCTOBEPHOH 3aBHCHMOCTH 3(-
¢dexruBHOCTH OHconponona ot nonumopdusmoB Gly389Arg u
Ser49Gly rena b -AP u nonmumopdusma GIn27Glu rena b,-AP ¢
y4eToM pucka cmepTu 0obHbIX ¢ CH B TedeHue 2 neT JeueHus.

B 1980-1990-x rr. chopmynupoBana HeiporymopasbHast
mozenb narorene3a CH, u B3misg Ha jeueHue 3a0o0JieBaHUs
U3MEHWIICS KOPEHHBIM 00pa3oM: J0Ka3aHa CBA3b YCTOHYMBO-
IO MOBBILICHNS! AKTUBHOCTH CHMIIATOAPEHATIOBON CHCTEMBI C
HPOTPEeCCUPOBaHUEM JTUCHYHKIIME U PEMOJICITUPOBAHUS JICBOTO
xkemynouka (JDK), HEyKJIIOHHBIM CHMKEHHEM MHOKapAHalb-
HOTO pe3epBa, YCKOPEHHBIM pa3pyIICHHEM KapAHOMHUOIUTOB
BCJICICTBHE HEKPO3a M aloIlTo3a M, B KOHEYHOM CHETe — C He-
ONaronpuATHBIM MPOTHO30M Ui OonbHBIX [14]. B pesynbrare
KIMHUYECKUX M OKCHEPUMEHTAIBHBIX MCCIIEIOBAHUI 3aperu-
cTpupoBanbl Takue dpdexTsl b-AB kak crnocoOHOCTH MPenoT-
Bpauare pemosenupoanue JIK, 3aMeuisaTh aniiataiuio kamep
ceplla, Jaxe YIydllaTh COKPAaTHTEIbHYIO (YHKIHIO KapaHo-
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MuOLUTOB. [lmnTenbHoe npuMenenne b-Ab B skcriepruMeHTalb-
HBIX MCCIICIOBAHHUSX IPHUBOIUT K CHHIKEHHUIO CKOPOCTH arloITo-
3a kapauomuonutoB [33]. o navana XXI crosnerus npoBeneHo
16 KpYHHBIX MCCICIOBAHUN MO IPUMEHEHHUIO pa3inuHbIX b-Ab
y 6onpabix CH B ononHeHue Kk Tepaniyd MHrHOUTOpaMu aHTHU-
orensuHnpespaiaomero gepmenta (MAIID) u MoyeroHHBIMH
npenaparamy, B KOTOPBIX MTPOAEMOHCTPUPOBAHO, YTO JICUCHHE
b-AB cHKaeT pucK cMepTH, B cpegHeM, Ha 22%, MOBTOPHOIL
rocnutanu3auu — Ha 24% y OOJNBHBIX C AaHHOW MaTONOTrHe
[5]. Onaum 13 Hanbosnee U3yUEHHBIX U HIMPOKO MPUMEHSIEMBIX
B HACTOsILIEe BPeMs IPernaparoB M3 JaHHOH IPYIIIbI SIBISETCS
Ouconponos. DT0 CENEKTUBHBIN 3 -aHTaroHUCT Ge3 BHYTpPEH-
Hell CUMITATOMUMETHYECKOH aKTMBHOCTH U Ba30JHIaTHPYIOLINX
cBoMcTB [1].

Bnustnue remoauHamudeckux 3¢dekToB Oucompornona Ha
nporHo3 y 6ospHbIX CH M3ydeHo B IBOMHOM CIIETIOM PaHI0MU-
3MPOBAaHHOM ILIane00-KoHTpoupyemoM uccienosannu CIBIS 1
(Cardiac Insufficiency Blsoprolol Study) [19]. [IpogemoncTpu-
POBaHO 3HaYMMOE CHIKeHHe yacTotsl I1I7 B cBsI3M ¢ nexoMneH-
canueit CH (61 nporus 90 B rpymnme ruiane6o). JloctoepHo-
ro pa3iInyusi B MOKa3aressix oOIieil CMepTHOCTU M BHE3aIHOM
CMEpTH HEe OTMEUEHO, XOTsI TeHACHLH K 0oJiee HU3KHM MOKa3a-
TEJISIM B rpymne Gucomnposiona Obita oueBuaHou [19]. Pesynbra-
161 CIBIS I nociysxmnu ocHoBanuem aist uccienosanust CIBIS
II. TlnanupoBaics 3-netHuit nepuon HaGmropeHus. OCHOBHAs
1eJTb MCCIISOBAHUS COCTOSIa B OLIGHKE BIIMSHMS JICUCHHsT OU-
composoioM Ha cMepTHOCTh GonbHbIX CH [40]. Uccnenosanue
OBUIO I0CPOYHO OCTAHOBJICHO MOCIIE IPOBEICHHS BTOPOTO MPO-
MexyTo4Horo ananu3za. CpeHsisi MPOJODKUTEILHOCTh HAOIIO-
JICHUS Ha TOT MOMEHT cocTaBmia 1,3 roga. B rpymnne akTuBHOTrO
JiedyeHus1 o0Lasi CMEPTHOCTh OKa3ajach HIDKE, YEM B IpyIIie
wiare6o (11,8% nporus 17,3%, p <0,0001), yactota BHE3aII-
HOI cMepTH Ha (oHe prueMa OHCOopoIIoia TaKkxkKe ObLIa J0CTO-
BepHO HMXke — 3,6% npotus 6,3%, p<0,0011. Pe3ynbrars! He 3a-
BHICEJIM OT BO3pAcCTa, TeHe3a U UCXOIAHOM TSHKECTH 3a00JIeBaHHs
[40]. B Hamem uccneoBaHUM yCTAHOBIICHO, YTO MPUMEHECHUE
Oucomnponoia Ha MPOTSDKCHUH 2 JIET NPUBOJUT K 3HAYUMOMY
cHikeHuto puckos I1I" (O1I=0,519 (0,278-0,967); p=0,037) u
KKT (OI1=0,494 (0,271-0,900); p=0,030).

Bo muorux wuccnepoBanusax [11,20,22,24,25,38,42] ouene-
HO BJIMsIHME HONMMOpP(U3MOB reHoB b -AP Ha s dexTuBHOCTD
B-AB. U3 Hux: B 2 uccienoBaHusi ObUIM BKJIIOUEHBI IAI[HEH-
16l ¢ CH u3 Bocrounoit Asuu, B 3 - BKJIIOUYEHBI €BPOICHIIBI U
3 wuccrenoBanusi ObUIM cMelIaHHBIME (Tpoxoquin B FOxkHOIM
AMepuke, IPeHMYyIECTBEHHO BKIIOYAN a)pOaMEepHKAHLICB U
ObIBIIMX eBporneiines). [Toka3aTenu BHyTpUCEPACUHON reMOIU-
HAMUKH (JaHHBIE 9XO-KapJHOCKOIIMH M PAAMOHYKIHIHON BEH-
TpUKyJorpaduu) MUCIOIb30BaHbI A OLEHKH 3()(PEKTUBHOCTH
tepanun B-AB, KoTOpbIe MPUMEHSITCh MUHUMYM B TeUeHHE 3

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

mecsites. [Tpumensiu pasueie Buzbl -Ab, Kak celleKTHBHBIC
(MeTOmpOoJI0N ¥ OUCOMPOJION) TaK U HECEICKTUBHBIC (KapBUIU-
non, 6yuungonon). Jlo3a B-Ab Obuia 1eneBoil Wik MakKCUMallb-
HO NepeHocuMoi. 3HaunMbIX pa3nuduil B cHmkeHun YCC mex-
ny romosuroramu Arg389 u nocurensimu Gly389 (OI1=20,47
(21,65-0,71), npu p=0,43) He BbLABICHO. Jlaxe ¢ y4yeToMm 3T-
Hu4eckux acnektoB cHkenue YCC npu neuenun B-Ab He o1-
anganoch y romo3urot Arg389 u Gly389. BrusiBieHo 3HaunMoe
yJIydllleHHe IapaMeTPOB BHYTPUCEPICUYHON TIeMOIMHAMUKH
y romo3urot no Arg389 (OL=1,83 (0,72-2,94), npu p=0,01)
B cpaBHeHnu ¢ Hocuresnsimu Gly389. Eme oauH meraananus,
BKtouaBmnii 3 uccnenoBanus [8,24,41] u 477 nanueHToB,
IoKasaji, 4yTo ynydmeHue mnapamerpos JDK umenu xapakrep
TEHJICHIINU Yy TOMO3HTOT 10 Arg389 B cpaBHEHHMH C HOCHUTES-
mu Gly389-amenu (OI111=20,16 (20,35-0,02), npu p=0,07). B
JPYrOM TPYIIIIOBOM aHaJM3€ YBEIHMUYCHHUE MOK3aTelsl (ppakuuu
BBIOpOCA Y TOMO3UTOTHBIX 0ONbHBIX 1m0 Arg389 amnenu ObuIO
3HAYUTENIBHO BbIIe, yeM y Hocureneid Gly389 (OII=2,08
(0,94-3,22), nipu p=0,01) TOIBKO MPU JICUYSHUH CEICKTUBHBIMU
b -Ab B IpoTHBOBEC GONBLHBIM, IPUHUMABLIMX HECETEKTUBHBIN
B-AB (O1=1,90 (20,46-4,26), npu p=0,11) [31].

B 10 wuccrnemoBaHusIX OICHEHO BIHMSHHC TMOIUMOpP(hU3MA
b -AP na teyenne CH (yuntbiamu cmeptsh u/unmu KKT). B 2
M3 HUX NPUMEHSIN celekThuBHbIe b -AB, mMetonponon CR/XL
(uccnenosanne MERIT-HF) u Oyuumunonon (uccinenoBanue —
BEST), npu 3tom Bce GonbHble npunuManu b -Ab. B npyrux
8 uccnenopanusax MuHUMYM 70% OoNbHBIX TpHHUMAH b -Ab,
BU/IbI U JI03bI TIPENapaToB Ha3Haua M Bpauu (OMCOIpoIIo, Kap-
BEWJION M METOIPOJION). BosibHbIe OBLIM HPEHMYILECTBEHHO
eBporneonHol pacel. dtronorus CH 6buta pasuoit (UBC, nu-
JaTalMoHHasT KapAMOMHOIATHU, apTepualibHasi TUIEPTSH3Us).
CyIIeCTBEHHOTO PA3JINYMsl MEXK/Y TOMO3UTOTHBIMU OOJIBHBIMU
no Arg389 u Gly389 no obuieit cmepraoctu (OP=1,07 (0,94—
1,21), npu p = 0,29) wm KKT (OP=1,05 (0,95-16,16), npu
p=0,37) ne ycranosneno [31].

JlocToBepHO# CBsI3u 3GGEKTUBHOCTH OHCOMPOIIoa (B HEIOM
U B Pa3HBIX JI030BbIX pekrMax) ¢ noiaumopousmom Gly389Arg
(c.1165G>C) rena B -AP ¢ yuerom chmskenus pucka I, KKT u
CMEPTHOCTH BBISIBUTh HE YIaJI0Ch.

CrenyeT OTMETHTh, YTO COIVIACHO JAHHBIM IPOBEICHHOIO
HaMu UccneoBaHu Ui nonumopdusma Gly389Arg rena b -
AP HaOmr01a710CHh OTKIIOHEHHE OT paBHOBeCcHs Xapau-Baiinoep-
ra Kax B 1iesioM 1o rpymre 6ompabix CH (p=0,034) (tabnuua 3), Tak
u B noarpymmax ¢ KKT (p=0,0078), ¢ III" (p=0,01) u neransHbMu
ciydasimu (JIC) (p=0,03). Cnexyer mpeamnonoxuTh, YTO AaHHBIH
(eHOMeH 00yCIIOBIEH HEOCTATKOM I'€TEPO3UIOT ITOTO FEHOTHIIA.
Tax, B 11esiom o rpymnme namuenTos ¢ CH u B nmoarpymnmax ¢ 6ia-
TOIPHUSITHBIM TeYeHHEeM 3a00JIeBaHMSI, MPOLEHT IeTePO3UTOTHBIX
OoubHBIX cocTaBuil MeHee 33 (Tabnuia 8).

Tabnuya 8. Tounwiili mecm pasnosecus: Xapou-Baiinbepea (nonumoppusm Gly3894rg eena b -AP)

prnm;l GOJ'II)HBIX Aﬂﬂeﬂ“
N1-1 N1-2 N2-2 N1 N2 P
Bce GonbHbie (n=187) 109 60 (32,1%) 18 278 96 0,034
Bes KKT (n=138) 81 41 (29,7%) 16 203 73 0,0078
C KKT (n=49) 28 19 (38,8%) 2 75 23 1
Bes III" (n=146) 86 44 (30,1%) 16 216 76 0,01
CIIT" (n=41) 23 16 (39,0%) 2 62 20 1
Bes JIC (n=176) 102 56 (31,8%) 18 260 92 0,03
C JIC (n=11) 7 4 (36,4%) 0 18 4 1
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[To apyrum nonumopdu3MaM OTKIOHEHHUIT paBHOBeCHs Xap-
nu-BaiinOepra He HaOmromanocek (tabmuia 3). Tor ¢akrt, yrto
BCE M3YUCHHBIC HAMH MOJIUMOP(PHU3MBI B KOHTPOJIBHON IpyIIe
u y 6ombubix CH Obutnt B paBHOBecun Xapau-BaitnGepra, nc-
KJIIOYAeT OIIMOKY FeHOTHITHPOBAHUSL. BeposTHBIMU MPpUYNHAMH
OTKJIOHCHHsI OT paBHOBecHusi Xapau-BaiitnbOepra s momumop-
¢puszma Gly389Arg rena b -AP B rpynme Gosnbnpix CH, Ha Ham
B3Isi/L, ObLIa €€ Majiasi YUCICHHOCTh M OOJIbIIast MUIpaLysl Ha-
CeJIeHUsI B PETHOHE HccilenoBaHus [2].

OTHOCHUTENBHO JaHHBIX O BIUsIHUH nojauMopdusma Serd9Gly
re’Ha bl—AP Ha teueHue CH, B MccieqoBaHUSX yCTaHOBIICHO,
uyrto Gly49-amiens 3HAUUTENIBHO MOBBIIACT PHCK Pa3BHUTHS
CH (OP=1,22 (1,04-1,43), npu p=0,02) B cpaBHeHuu ¢ Ser49
[31]. B stHHueckom acnekte Gly49 amsens 3HAYMTEIBHO I10-
BeimaeT puck CH B cpaBuenuu ¢ Ser49 (OP=1,18 (1,06-1,31),
npu p=0,01) y BOCTOYHBIX a3MaTOB, OJHAKO JAHHBIC HOCHWJIU
IIPOTUBOPEUMBBIN XapakTep B pasHbIX uccnenoBaHusax [31]. Ky-
MYJIITUBHAsi CMEPTHOCTh CPEAN FOMO3UTOTHBIX o Ser49 ase-
51 60bHBIX CH 3HAYMMO HE OTJIMYAIach OT TAKOBOW B pyIIe
Gly49-nocureneir (OP=1,36 (0,93-2,01), npu p=0,12), ana-
JoruyHble pe3ynsrarsl noiaydensl u no KKT (OP=0,94 (0,61-
1,44), npu p=0,76) [31].

B wmuorouenrpoom wuccinenoBanun MERIT-HF wuzyuanach
cBa3p  moauMopHoro wmapkepa Gly49Ser ¢ addexTuBHO-
cTbi0 Metonposiona y OonpHbix CH. Ionmmopdusiii mapkep
Gly49Ser He accoLMUPOBAH C Pa3BUTHEM JAHHOH IATOJOTHU.
Autenb 49Ser cBsi3aH C OTHOCUTEIIBHO 00JIbLICH TOTPEOHOCTHIO
B COIYTCTBYIOLIMX JIEKAPCTBEHHBIX CPEICTBAaX BO BpeMs Ha-
qabHOIl a3kl TUTPOBAaHHSI METONPOIIOJA, OJHAKO ITO HE IO-
BIIMSJIO HA MaKCHMAJIbHO NEPEHOCHMYIO /103y METOIpOJIoia,
Ha pe3yJbTaTbl 6-MHUHYTHOIO TECTa WIIM KayecTBO jku3HU. Ha
(oHE TUTETHHOTO NPHUeMa METOIPOJIONA BBISIBICHO 0oJiee BbI-
paXXEHHOE CHIKEHHE KOHEUHO-1acTosndeckoro oobema JIK y
nanueHToB-Hocutenei amens 49Gly [39]. OnHako CBSI3U O~
Mopdu3Ma ¢ u3MeHeHHEeM (pakiuu BeIOpoca Ha (HOHE JTCUCHUSI
B-AB (meTompoon, KapBeIuIon U OHCONPOIION) He Habirona-
nock. [ocnuranuzanus U 1moxasaTeay CMEPTHOCTH 3a IATh JIET
OBbLIM 3HAUUTENILHO HIKE CPEIH MALMSHTOB, MMEBIIMX B I'€HO-
tune amwiens 49Ser u npunuMaBmmx B-Ab, a y mauueHToB ¢
aJUIeNIeM «IMKOTO THHay, He npuHuMaBmux -Ab, Obul MeHee
OraronpusITHBIA poruo3. Autens 49Ser TakKe CBsI3aH C yinyd-
[ICHWEeM BBDKMBAHMS Ha MPOTSDKCHUHM IISITH JIET y TAlMeHTOB C
UAMONATUYCCKON AUIATAllMOHHON KapIMuOMHUOIIATHEH, KOTOPBIC
npunumanu B-Ab [28].

Hame wuccnenoBaHue NponeMOHCTPUPOBAIO, YTO JICYCHUE
OOJIBHBIX OHCOIPOJIOIOM B J103€ >5 M IIPUBOIHUT K CHIIKECHHIO
pucka KKT npu wammuun G/A - moimmopdusma Ser49Gly
(c.145A>G) rena b -AP (O111=0,18 (0,04-0,84), npu p=0,014).

OpHonykieoTuHasa 3ameHa nurosuHa (C) Ha ryanuH (G) B
nonoxenuu 79 rena B,-AP npuBoauT k 3amene rmotamuna (Gln)
Ha mIyTaMuHOBYI0 Kucioty (Glu) B 27 xomone (rs1042714) [6].
Annens C Ha3pIBalOT ajuleleM “‘JMKOrO THUMA”, TIOCKOJIBKY OH
yale BCTpeyaeTcs B MOMYIALUHY, a aJlleb [NIyTaAMUHOBOW KHC-
JIOTBI BCTPEYAETCs PEXE, MOITOMY HAa3bIBAETCSl “MYTaHTHOW
[6]. [Tonmumopdu3m B 27 KOJOHE HE MEHSIET CIIOCOOHOCTD CBSI3bI-
BaTh KAT€XOJaMHUHBI BZ—AP U HE BIMSIET HA a/IEHWIATLMKIIA3HY 0
akTUBHOCTG [4]. Tem He MeHee, HcCIEeA0BaHUS IPOJEMOHCTPU-
pOBaJIH, YTO STOT MOJIUMOP(H3M TECHO CBSI3aH C UyBCTBUTEIIb-
HOCTBIO JIAaHHOTO PeLEenTOpa K MOHIKAIoUIeH peryssiuuu [37].
HUccnenoBanus in vitro mokasanu, yro Glu27 anenbHblil Bapu-
aHT MMeeT OOJIBIIYIO CTENEeHb JeCCHCUOMIN3AlUY 110 OTHOIIIe-
Huto k GIn27 BapuaHTy mociie BBeACHHs m3onpeHanuna [29].
[pennonaraercs, 4T0 MYTaHTHBIA ajjeib HMeEET OOJIbIIYIO
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YCTOMYMBOCTb K IMOHMKAIOUWICH PEryisiluu, 4yeM AUKUH, Ho-
CKOJIBKY OH BBI3bIBACT U3MEHEHHs B KoH(opmanuu ,-AP [29].
Wmeetcs ucciaenoBaHue, B KOTOPOM IIPOJEMOHCTPUPOBAHO, YTO
romo3urotsl GIn27Gln, KoTOpbIE XapaKTepPU3YIOTCsl CHHKEHHON
sKkcnpeccueii rena B cpapaenun ¢ Glu27Glu otnnyanick MeHb-
et BeikuBaecMocThio pu CH [21]. Covolo L. et al. [9] npen-
TOJIOKMIIH, YTO NaHHbIH monumopdusm rena B -AP He Bauser
Ha puck pa3sutust CH, ofHako BIuseT Ha TEYCHUE Y)KE pa3BUB-
merocst 3abosneBanusi. OOGHAPYKUTh UCCIICAOBAHNUS O CBSI3H JIaH-
HOTO noiuMopdusMa ¢ 3GGEKTHBHOCTBIO CeNeKTHBHBIX B-AB
HaM He yaajioch. ViMeeTcst TObKO OIHO MCCIIeIOBaHUE, CBUJIC-
TEJILCTBYIOLIEE, YTO IPUMEHEHHE HecelekTHBHOro b-Ab kapse-
muiona 'y 6onbHbix CH, HOcuTenelt C-ayutenu nonumopguszma
GIn27Glu rena b,-AP B koMOuHaIMK ¢ TOMO3MTOTHBIM (Arg389)
renotunoM nonumopdusma Gly389Arg rena b -AP, npusonur k
JIBYKPaTHOMY CHIDKCHHIO CMEPTHOCTH [26].

ITo pesymbraraM HpPOBEICHHOIO HAMH HCCJIEHAOBAaHMS, MPHU-
MEHEeHHE OHMCOIpOiIoia B J103€ >S5 MI IPUBOIUT K CHIDKEHHIO
pucka I1T" u KKT npu Hanuuun romo3urorsoro reHoruna C/C
nomumopdusma GIn27Glu (¢.79C>G) rena b,-AP (OII=0.09
(0.02-0.46), mpu p=0,018 u OI11=0.14 (0.04-0.58), mpu p=0,006,
COOTBETCTBEHHO). OOBSICHEHHEM MaHHOTO pPEe3ysibTara MOXET
OBbITh OJIArONPHATHOE BIMSHHE OMCONPOIIOIAa B MAKCUMAJIBHOM
J103€ MPU TAHHOM MOJIUMOP(H3ME C MO3ULMHU MTPETOTBPALCHUS
pa3BUTHUS KEITYITOUYKOBOH IKTONMUECKOW aKTHBHOCTH. B psine
MCCIICIOBAaHUN TMPOJAEMOHCTPUPOBAHA CBSI3b TMOJUMOp(hHU3MA
rea B,-AP ¢ pHCKOM pasBUTHs KEJTYIOYKOBBIX HapyIICHHH
putMa. B OKIMHMYECKOM HCCIIEOBAaHMU HA MOJEIH TpPaHC-
TEHHBIX MblIIeH Mokazana poib Gln27-renoruna rexa f,-AP
B BO3HUKHOBEHMH KEIyIOUKOBOW Taxukapauu [27]. B xiauHu-
YeCKOM MCCJIEIOBAHMH T10Ka3aHo, uto ramiorun Glyl16/GIn27
sBIsieTCsl  (aKTOPOM PHCKA MEIUKAMEHTO3HO-UH/YLIMPOBaH-
HOH JKeNTyI0uKOBO Taxukapauu Tumna torsades de pointes [17].
Hpyrue yueHble OKa3alu, 4TO FTOMO3UIOTHBINH reHoTn B,-AP
GIn27 cBsi3aH ¢ BLICOKMM PHUCKOM Pa3BUTHsI BHE3AITHOM cepiey-
HOW CMEpPTH M BBICOKOW 4aCTOTOW apUTMOTEHHOH CMEPTH Cpe-
11 OOJIBHBIX OCTPBIM KOPOHAPHBIM CHHAPOMOM, MEPECTaBLIMX
npunumMath 3-Ab [18,36]. Puck pa3BuTHsi BHE3anHOW CMEPTH B
rpymnme romo3urot GIn27 nocruran 64% [36].

Hamre uccrnenoBanne mpeanonaraeT Hajlu4ue CBSI3H J10303a-

BucuMoro sddekra cesnexrusHoro ,-Ab Guconposona c re-
teposurotHeiM (G/A) rarmtorunom nomuMopdusma Ser49Gly
(c.145A>G) rena b -AP n moTeHUMaTBHO MPOAPUTMOTECHHBIM
C/C rannorunom nonumopdusma GIn27Glu b,-AP
BoiBoabl.
1. Jleuenue cepaeuHOIl HEOCTATOUHOCTH OHCOIPOIIOIOM B Te-
YyeHue 2 JIeT NIPUBOJUT K CHIDKCHUIO pHCKa IMOBTOPHOI rocnu-
tayuzaiuu (O111=0,519 (0,278-0,967); p=0,037) 1 koMOUHHPO-
BaHHOHU KoHeuHoH Touku (O111=0,494 (0,271-0,900); p=0,030).
2. Tlomy4yeHHble pe3ysibTaTbl I03BOJISIIOT CJEJIATh BBIBOJ
O TOM, YTO BPOXK/ICHHBIE TI'€HETHYECKHE OTIMYMS B ITyTAX
b-azpeHOpenenuMy MOTYT BIHUATH Ha S(Q(PEKTHBHOCTH IPHU-
MEHEHHUsI OHCOIpoJoyia MPU CEepIeYHOW HEIOCTaTOYHOCTH.
Jleuenne GOJBHBIX GHCOIPOJIOIOM B 03¢ >5 MI MPUBOIHUT K
CHIDKEHHIO PHUCKa KOMOMHHPOBAaHHOW KOHEYHOW TOUKH IIPH
nannaun G/A nonmumopdusma Serd9Gly (c.145A>G) rena b -
anpenopenentopo (OILI=0,18 (0,04-0,84), npu p=0,014).
[IpumeHeHHe naHHOrO IIpenapara B 3TOH J103€ TaKXKe IMPUBOIUT
K YMEHBIICHUIO PUCKA MOBTOPHON rOCHUTAIN3ALMU U KOMOU-
HUPOBAaHHOM KOHEYHOH TOYKHM IIPU HAJIUYUM TOMO3UTOTHOIO
redotuna C (C/C) momumopdusma GIn27Glu (¢.79C>G) rena
b,-anpenopeuenropos (OI=0,09 (0,02-0,46), npu p=0,018 u
Ol11=0,14 (0,04-0,58), mpu p=0,006, COOTBETCTBEHHO).
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[lepcnexTuBsl nanpHeluX uccienoBanuil. [lockonbky npose-
JICHHOE HCCIICZI0OBAaHUE OIPAHMYEHO HEOONBIINM KOJIMYECTBOM
OOJIBHBIX M MaJIbIM II€PUOJIOM HAOMIIONCHUsI, STO yMEHbIIACT
CHJIy CTaTHCTHYECKUX JIAaHHBIX M TpeOyeT AajibHelero Habopa
HaLHEeHTOB.
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SUMMARY

POLYMORPHISM OF THE BETA - AND BETA,-ADRE-
NORECEPTOR GENES AND BISOPROLOL EFFICIEN-
CY IN PATIENTS WITH HEART FAILURE

Pyvovar S., Rudyk L., Isayeva G., Lozyk T.,
Galchinskaya V., Bondar T.

The Government Institution “L.T.Malaya Therapy Nation-
al Institute of the National Academy of Medical Sciences of
Ukraine”, Kharkiv, Ukraine

The work was aimed at studying the relationship between the
efficiency of bisoprolol and the polymorphism of f1- and p2-
adrenergic receptors (B-AR) genes in patients with heart failure.
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The two-year study included 251 patients with heart failure
(with myocardial infarction on the background of coronary heart
disease). During hospitalization, a standardized examination and
prescription of therapy was carried out, including B-adrenergic
blocking agent (B1-AB) - bisoprolol. Afterward, 61 (24.4%) pa-
tients stopped taking B1-AB (bisoprolol) as a result of intoler-
ance or violation of compliance; 190 patients took bisoprolol
for 2 years. The frequency of rehospitalization (RH) due to de-
compensation of heart failure (HF) (or intravenous injection of
loop diuretics), mortality, and the development of a composite
endpoint (CE) for 2 years was taken into account. The control
group consisted of 55 healthy individuals. Genotyping was per-
formed using 3 polymorphisms (Gly389Arg of the B1-AR gene,
Ser49Gly of the B1-AR gene, GIn27Glu of the f2-AR gene) us-
ing the polymerase chain reaction. Genetic and epidemiological
analysis was carried out using the SNPStats program.

The use of bisoprolol with HF reduces the risk of re-hospital-
ization (odds ratio (OR)=0.519 (0.278-0.967); p=0.037) and CE
(OR=0.494 (0.271-0.900); p=0.030) for 2 years of treatment.
Treatment of patients with bisoprolol in a dose of >5 mg leads
to a decrease in the risk of CE with G/A polymorphism Ser-
49Gly (c.145A> G) of the B1-AR gene (OR=0.18 (0.04-0.84),
with p=0.014). The use of this drug at this dose also leads to a
decrease in the frequency of RH and CE with the homozygous
genotype C (C/C) of the GIn27Glu polymorphism (¢.79C>G) of
the B2-AR gene (OR=0.09 (0.02-0.46), at p=0.018 and OR=0.14
(0.04-0.58), at p=0.006, respectively).

Keywords: heart failure, polymorphism, gene, $1-adrenergic
receptors, B2-adrenergic receptors, bisoprolol, efficiency.

PE3IOME

MOJIUMOP®U3M I'EHOB BETA - U BETA -A/IPEHO-
PELENTOPOB U 2OPEKTUBHOCTb BUCOIIPOJIO-
JA VY BOJIbHBIX C CEPIEYHOM HEJOCTATOYHO-
CTbIO

IuBoBap C.H., Pynbix 10.C., UcaeBa A.C., Jlosuk T.B.,
lasunncskas B.1O., Bonaaps T.H.

I'V «Hayuonanvnouii uncmumym mepanuu um. JI.T. Manoti
HAMH Yxpaunvry, Xapvros, Ykpauna

HccnenoBanne POBEAEHO C NENbIO H3yYHTh CBSA3b A(PEeKTHB-
HOCTH TIIPUMEHEHHS OMCONPOIIOa ¢ NOTUMOPHHU3MOM IeHOB f3 -
u f,-anpenopenentopos (B-AP) y OONBHBIX ¢ cepaevHoi Helo-
crarHocThiO (CH).

B nByxnerHee mcciieioBaHHE BKIIOYEHO 251 MammeHTOB ¢
CH (c mepeHeceHHBIM MH(ApKTOM MHOKapAa Ha (oHe HIIe-
MHUYECKOll Oose3Hu cepana). [Ipu rocnuTanu3anuy mpoBeIeHO
CTaHJAPTU3UPOBAHHOE OOCIENOBaHNE M Ha3HAYeHWE TeparnH,
B ToM uucnie u B-agpenotinokaropa (b-Ab) - ouconposon. B
nocrexytomeM 61 (24,4 %) GONBHBIX MepecTand MPUHUMATH
b -Ab (6uconponon) B pe3yabTaTe HHTOMIEPAHTHOCTH HIJIM Ha-
pyuIeHust kKomriaiiHca; 190 GONBHBIX TPUHUMAIN OHCOTIPOIION
Ha MPOTSDKEHUH 2 JIeT. YYUTHIBAIHN YaCTOTY MOBTOPHOM TOCITH-
tammzanun (I117) (wmm BHyTpHBEHHOE BBEICHHUE TETICBBIX AU-
yYpeTHKoB) m3-3a AekomneHcanun CH, cMepTHOCTh W pa3BHUTHE
koMOnHHpoBaHHOH KoHewHOH Toukn (KKT) Ha mpoTshkeHnu 2 neT.
KonTtponeHy rpymnmy coctaBuim 55 310poBuX Jull. BeImoiHsioch
reHOTHIMpoBanue 1o 3 nomumopdusmam (Gly389Arg rena b -AP,
Ser49Gly rena b -AP, GIn27Glu rena b,-AP) npu nomomtu mosm-
Mepa3HO-LEMHON peakiyy. [ eHeTHKO-3MNIeMHOIOTHUYeCKIH aHa-
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JIM3 OCYILECTBIIICS ¢ IoMolbio nporpammbl SNPStats. [Ipume-
HeHue ouconponoia npu CH npuBoAuT K yMEHBIICHUIO PUCKa
HOBTOPHOH rocnuranu3anuu (otHoueHue mancos (OLI)=0,519
(0,278-0,967); p=0,037) u KKT (OIL = 0,494 (0,271-0,900);
p=0,030) Ha nporskerun 2 jer jedeHus. Jleuenue OONBHBIX
OHCOMNPOIIOIOM B J103€ >5 MI' IPUBOJMT K YMEHBIICHUIO PUCKA
KKT npu G/A nonumopdusme Serd9Gly (c.145A>G) rena b -
AP (OlI = 0,18 (0,04-0,84), npu p = 0,014). Ucnons3oBanue
9TOTO Mpenapara B JaHHOHU J103€ TaK)Ke HPUBOJMUT K CHIDKEHHIO
vactotsl [1I" u KKT npu romosurornom renotune C (C/C) no-
mumopduzma  GIn27Glu (c.79C>G) rena b,-AP (OIL=0.09
(0.02-0.46), npu p=0,018 1 OI11=0.14 (0.04-0.58), ipu p=0,006,
COOTBETCTBEHHO).
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0695350 JHomn  yumol 09gdoyg@o  ©ssgogdol  Bmbby).
dob3o@smobozool g3ty ho@odmws LEsbosME0by-
daemo  asdmgganggs o o0bodbs Bg@dbogmds, dom
Aol B-oAgbmdmmgs@m@o  —  dolbm3Gmmemeno.

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

Ygdamd 61 (24,4 %) 35309603> 0bBMEgASbB™d0l
ob  gmd3@s0blol oMmgggol aodm  gFygods dolm-
3Om@emaol Jowgds; 190 35309630 dolm3@memenls
0@gdes Mo Fmol  gobdsogemdsTo.  dbgoggermds-
o doomgdmes gs5bdgmdgdomo  dmboGogodbsizos (b
domyggmgobo  ©oy®gBozgdol 0bG@oggbygdo  gygebs)
3ol 9395Mm0bmdol ©g3m8396Lsool godm, bojgwo-
@eds s 3mddobodgdymo  Ladmmmen  Fgd@Gogol
3obgomsmgds Mo ol gobdsgemdsBo. Lsgmb@dm-
@ X980 goaobs 55 xsobddmgmds 3o®ds. gbm-
B0300gds  bo®Eogmogdmes  bsdo  3meodm@ebdols
dobggom  (B-o@gbm@g3g3@maol  ggbol  Gly389Arg
> Serd9Gly, B,-o009bm@y3g3Gmeol ggbols GIn27Glu)
3mg0dg@sbym-xodgn®o @gdscools dgdggmdom. g96g-
B039M-g300gd30m@myog®o  sbsgobo gobbm@zogaws
3mmymsdoo SNPStats.

dobm3dmmmememol  aodmygbgds  ygmol  ggdedobm-
b0l ML aoblabwgdogh  aobdgmmgdomo  dmbdo-
Bo0bszool Golgol (oblgdol msbsgs®mds=0,519
(0,278-0,967); p = 0,037) ogm3d0bodgdygemo  Lodmamm
F9odogol aobg0m5@gdol (Foblgdol mobsggs@omds=
0,494 (0,271-0,900); p = 0,030) Fgdz0Mgosl  Ig@bogom-
b0l m@o Feool dsbdognby. 353096 gd0L 3 @bogrmds
dolm3dmamaon 5 d3-bg 9Bo ©mboo yobsdodm-
g0l 3m3doboMgoymo  Lodmamem  FgdBomols gobgo-
0560965L B -o@gbm@g3g3meol  Serd9Gly gg960l G/A
30@0dm®mg0bdol @AMl (c.145A>G) (oblgdols mobs-
QO EMd5=0,18 (0,04-0,84), p = 0,014). 53 3G g3s@s@0L
3odmygbgds dmgdgmo wmbom slggg goblobmgmogl
3°63gm@goomo dnl3o@domobsiEool s jmddobomgdgano
Lodmmemem Fgadoamol gobgomsmgdol dgdgodgdsl B,-
>0MgbmMg3g3dm@ol  GIn27Glu g960L C/C 3marodme-
10obdol (c.79C>G) 3mdmboam@gdo C ggbm@o 3ol ol
(sbLgdol 05bsgs®HEMdS=0.09 (0.02-0.46), p = 0,018 o
‘BobLgools mobsgoMmmds=0.14 (0.04-0.58), p = 0,006, dg-
Lsosdolow).

KPUTEPUM OLIEHKH KPATKOCPOYHOI'O U JJIMTEJILHOI'O IPOTHO3A V BOJIbHbBIX
B CTAIIMOHAPE HA OCHOBE XAPAKTEPUCTHK DKI' CUTHAJIA IIPM IOCTYILIEHUM.
OBOCHOBAHUE U JU3AIH UCCJIEJOBAHMS

123[Tonos B.B., SIBucs A.M., “Bymnanosa H.A., *’UBanos L.I., Xamugosa X.A., ‘[lanuenxosaJl.A., SMaptoinoB A.W.

!Hezocydapcmeennoe yupedicoenue 30pasooxpanenus «Joposicnas kaunuueckas oonohuya um. H A. Cemawro
na cmanyuu Jobnuno omkpuimoeo akyuoneprnozo obwecmea «Poccutickue dcenesnvie 0opoeuy, Mockea,
2@I'FOY BO «Mockosckuil 20¢y0apcmeennblil YHUGePCUMem NUWE6blX Npou3600cmey, Meouyunckutl uncmumym HenpepuleHo2o
obpazosanust, kageopa gapmayuu, *Heeocyoapemeennoe yupesicoenue 30pasooxpanenus « Hayunviti kiunuyeckuil yenmp
OMKPBIMO20 aKyuoHepHo2o obwecmea « Poccuiickue sicenesuvie dopoeuy, Mocksa,; *@IAOY BO Ilepsviiit Mockosckuil
eocydapcmeennbiil meouyunckuil ynusepcumem um. U.M. Ceuenoea Munsopasa Poccuu Hayuno-uccnedosamenvckuii omoen

kapouonoauu Hayuno-mexnonozuuecxkoeo napka ouomeouyunsl, *@IBEOY BO Mockosckuii T'ocydapcmeentiviil

Meouro-cmomamonocudeckuil yuuseepcumem um. A.1. Eedoxumosa Munszopasa Poccuu, kaghedpa cocnumansrou mepanuu Nel;
*@IAOY BO Poccutickuii ynusepcumem opysicobl HApooos, Kapeopa 20CRUmMaibHoll mepanuu
€ Kypcom KIuHuueckoul 1abopamopHoil ouaznocmuxu, Mocksa, Poccus

Focnnmnmaum SABJISIETCS CEPbE3HBIM COOBITUEM B YKU3HHM T1a-
HOUEHTa, KaK MpaBwiIO, CICACTBUEM 3HAYUTCIIBHOIO YXYAUICHUA
COCTOsIHUS €r0 310PO0Bbs, UCXOA0M KOTOPOT'O MOXKET OBITH CMEPThb.
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OHMM M3 MOJXOJIO0B, HANpPAaBJICHHBIX Ha 0OJICe TOYHYIO
OLICHKY Pa3BUTHs 3a00JICBaHUsI Y KOHKPETHOrO OOJIBHOTO U
2 PeKTUBHOE HCIOJIb30BAHNE JICUEOHBIX PECYPCOB, SIBIISICT-
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Csl ONpEIeNeHHE TPOTHO3a JICTATBHOCTH IPHU MOCTYIUICHUH
HalnyeHTa B CTallMOHAp.

I[J'lﬂ OLICHKH TAXKECTHU COCTOAHHS IMALIMEHTOB U IIPOrHO3a ro-
Cl'lHTaJ'leOi/JI JICTAJIbHOCTHU MOFyT IPUMEHATHCA KaK O6LLU/IC (HO—
30HecHeH(UUECKIE), TAK U CICLHATN3UPOBAHHBIC TPOTHOCTH-
yeckue mkaisl [2]. lupokoe pacnpocTpaHeHHe BO BCEM MHpe
nonyqmwin Ho3oHecneuuduueckue mkansl Acute Physiology
and Chronic Health Evaluation (APACHE, APACHE II,
APACHE 1II), Original Simplified Acute Physiology Score
(SAPS), New Simplified Acute Physiology Score (SAPS II),
OTpaXarIHE TAKECTb COCTOAHNSA U IIPOIrHO3 y ManMueHTOB OT-
}leJ'[eHI/Iﬁ I/IHTQHCI/IBHOI\;I TE€panunu, aHECTE3UO0JIOTUN U p€aHuMa-
[I1H, OJJHAKO HE MpeIHa3HAuYCHHbIC [UIS ONPe/eIeH s IPOrHOo3a
y NAIMEHTOB NIPU NOCTYIUICHUHU B cTanuoHap [1,4].

Jly1 mporuos3a roCnMTanbHON JICTATIbHOCTH IPHU MOCTYILIE-
HUU B CTal[MOHAp Y MAIMEHTOB C JIIOOBIM JHAarHO30M paspa-
00TaHbl U BAIWAUPOBAHBI HO30HECTeUpHUecKkue mKkamsl The
simple clinical score (SCS), The modified early warning score
(MEWS), National early warning score (NEWS) [12,13,24].
[Ixanbl UCTIONB3YIOTCS B MOBCEAHEBHOW KIMHMYECKOM Mpak-
THKe B BenmukoOpuTaHuu, UMEIOTCS JaHHBIE 00 3((GEKTUBHOM
npuMeHeHnH nporsocrudeckux mkan SCS u NEWS B apyrux
crpaHax [19,21-23].

MEWS ocHOBaHa Ha KIMHHYECKHUX JTaHHBIX — CHCTOJIHYE-
CKOM apTepuasibHoM JasieHun (AJl), yactore cepieuHbIX CO-
kpamenuit (UCC), ugacrore nbixaTenbHbIX IBwkeHud (YD),
TeMIIepaType Tesla U OLEHKEe HEeBPOJIOIHYeCKoro craryca. 3Ha-
YyeHue >5 6ajuIoB 10 TOM MIKaJe CBA3aHO C yBEIUYCHUEM PUCKA
cveptu (OL 5,4; 95% U 2,8-10,7) u nepeBosa B OTACICHUE
unTeHcuBHoi Tepanuu (OIL 10,9; 95% JIU 2,2-55,6) B Teuenue
60 1Hel OT MOCTYIJICHUS B cTaloHap [24].

[Ikanma SCS pa3paboTaHa Ha OCHOBE aHaIM3a MPE/roJiara-
eMbIX (DaKTOPOB pHCKA CMEPTH IO JaHHBIM 6736 manueHToB
M BKJIIOYAET KJIMHWYECKHE MoKaszaTenu W ganHeie DKI' mamm-
C€HTOB, IIO3BOJIAA PACHPEACINTb BCEX IMOCTYINMBLIUX Ha IIATb
IPyHII, B TOM YHCJIE OYCHb HU3KOro pucka cMeptu (0-3 Gasuia)
U OYeHb BBICOKOTO pricka (12 u 6onee 6amios) [13]. Illkana Ba-
JIMAMPOBAaHA Ha BHIOOPKE U3 3228 MalMeHToB, €€ IMCKPUMHHA-
[IMOHHAsI CIIOCOOHOCTh B OlLieHKe 30-HEBHOI JICTaIbHOCTH Ha
MOMEHT IOCTYIUICHHUs B CTallMOHAp, u3y4yeHHas metogoM ROC-
aHaim3a, MPOJEMOHCTPUPOBANA, YTO BEJIMYMHA IUIOMIAAN MOJ
kpuBoii (AUROC) cocrapnsier 85-90%. 310 03HAUaeT, 4To Npu
ciry4aiiHoi BeiOopke ymepiuue B 85-90% OynyT UMETh BBICOKHE
3HaueHus mKkajabl SCS, 4ueM BbDKUBIIHE.

[kana NEWS nocrpoena Ha olieHke 6 nokaszaresieH - TeMrepa-
Typa Tena, nepudeprieckas caryparis reMorIo0nHa KHCIOPOIOM
aprepuasibHoit kpoBu, UCC, cucronmmueckoe AJl, YJI, yposeHs co-
3HaHKs. HanOomnblinyo MUCKPUMHHAIMOHHYIO CIIOCOOHOCTH OHA
H0Ka3ajia B OTHOLICHHUH [IPOTHO3a HACTYIUICHHSI CMEPTH, He3arlia-
HHUPOBAHHOTO TIEPEBOJA B OTHCNICHHE PEAHHMALMH U OCTAHOBKH
cepzla B TeyeHue 24 yacos oT nocrymieHus [20].

Mary E. Charlson [10] Obu1 npemioxen meror kiaccudu-
Kaluu KOMOp6l/IZ[H]>IX COCTOﬂHHﬁ, KOTOPBIE MOTI'YT OKa3bIBaThb
BIIMSIHME Ha CMepTHOCTb. I10 aHHBIM KOropTsl n3 559 G0NbHBIX
pa3paboTaH MHIEKC, Ha3BAaHHBIH MO MMEHH aBTOpa WHIEKCOM
YapiicoH U npeacTaBiIsomui co0oii 6anbHy0 CHCTEMY OLICHKH
BO3PACTa U HAJIMYUSI ONIPE/ICIICHHBIX COYTCTBYOLIMX 3a00JIeBa-
Hui. Koadduumentsl cMepTHOCTH 3a NEepBbIid o HaOIIOICHHS
COCTaBWJIN Ul MUHMMAJIbHOTO 3HaueHus uuaexca Yapicon (0
6amioB) - 12% (n=181); mus 1-2 6asmnos - 26% (n=225), nus 3-4
6aioB - 52% (n=71); > 5 6ayos - 85% (n=82). CnocobHOCTH
uHJekca YapiacoH NporHo3upoBaTh PUCK CMEPTH BaJIWANPOBaHA
BO BTOPOH KoropTe U3 685 nanueHTos B TeueHue 10-1eTHero Ha-
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OmroneHus. Pe3ynpraThl 10Ka3aiy, 4TO C MOBBIICHUEM HHIEKCA
YapicoH NpouCXOnMIIO MO3TAIIHOE YBEJINYEHHE KyMYJISITUBHON
CMEPTHOCTH, 00YyCIIOBICHHOW KOMOPOHHBIMH 3a00JI€BaHUSIMU.

[IkaJel 1 KpUTEpPUU IJIS IPOTHO3A JIETAIBHOCTH IPH IOCTY-
IUICHUH JOJDKHBI OBITh IIPOCTBIMU U YIOOHBIMH B IPUMEHEHUH,
OCHOBBIBAThCSl HA JTAaHHBIX, JUIS MOJYYCHUsI KOTOPBIX HE TPedy-
€TCsl MHOTO BPEMEHH, CIIELUAIbHBIX 3HAHUM M JOIOIHUTENb-
HBIX MCCJIEIOBAHUI.

Perucrpauus DKI' ¢ mocnenyromieid cranmapTHoi pacuing-
POBKOI SIBIISIETCS. pyTHHHOH MPOLIEIY POl IpU FOCHMUTATN3ALH.
PsiioM aBTOPOB IpeAsIOKEHBI KPUTEPUU Ul NPOrHO3a, OCHO-
BaHHbIE Ha Tokazarensx ctanaapTHoi ODKI' mimm momyueHHBIX
pH crienuanbHoi 0opadotke curnana DKI [16,25].

IMo mamnbv Kellett u coast. [17] AIMTEIBHOCTD KOPPUTHUPO-
BaHHOrO MHTepBana QT> 450 mc, cymma ammmutyr QRS B I u 11
cranaaptHbix otBeneHusx DKI'<1,8 MB sBisunch He3aBUCHMBIMU
IPEANKTOPAMH JIETAJIBHOCTU B CTALIMOHAPE, HAapsLly C OLCHKOH 110
wikae NEWS. Amrumiryna kommiekca QRS sBisiercs serko pac-
CUMTBIBACMBbIM IIOKa3areseM, KoppurupoBaHHbll QT uHTepBai
onpeziensiercs aBroMarnuecku npu perucrparmu DK GosbIuH-
CTBOM COBPEMCHHBIX 3JICKTpOKaparuorpados, 4To MO3BOJSIET Obl-
CTpPO MPOBECTH UX OLIEHKY MPH MOCTYILICHUN GOJIBHOTO.

Ha ocnoBanuu u3menenuii Ha 12-kanansHoii OKI' nocrpoena
OLIEHKA PUCKAa CMEPTU OT CEPIACYHO- COCYIUCTBIX 3a00sieBaHUi
1o mkazue, paspadoranHoi S.Y. Tan u coasr. [25]. Illkana yuu-
ThiBaeT 12 BuaoB u3menenui DKI, kaxmoe U3 KOTOPBIX Olie-
HuBaercs B 1 Oan: Oj0Kaja nMpaBod WM JICBOH HOXKEK ITydyKa
I'uca, naronornueckue 3youp! Q, HapyLICHUE BHYTPUKETYI0U-
KOBOTO IIPOBEICHHUS, (GUOPHISILUS MPEACEPANii, MaToIOrHs
JICBOTO IpeAcepausi, OTKJIOHEHUE 3JIEKTPUYECKOH OcH cepaua,
runeptpodusi MpaBOro WM JIEBOTO JKEIyHOYKa, JEeNpecCHs
cermenra ST, yanunenue untepsaia QT. C yBennueHueM Ko-
JIMYecTBa OaJJIOB YBEJINYMBACTCS PUCK CMEPTU B CBSA3U C Cep-
JIEYHO-COCYANCTBIMH 3200JIEBaHUSIMU HE3aBUCHMO OT BO3pacTa,
CTaH/APTHBIX (h)AaKTOPOB PUCKA M KIMHUYECKUX JaHHBIX.

Merton mucnepcuonnoro kapruposanus ([AK) OKI' ornocurces
K HOBBIM TEXHOJIOTHSIM HOJMYYCHHUs U aHAJIM3a 3JIEKTPUYECKOrO
nosst cepaua (MukpoansrepHanus P-QRS-T) [7-9,11]. HaubGornee
nHpopmaruBHbIM rokasarerneM JJK OKI' cuuraercst obiast mio-
1A/ AUCIEPCHOHHBIX OTKJIOHEHUH — WHJEKC dNEKTPO(H3UOIO-
T'MYECKUX M3MEHEHUH MM MUKPOAJIBTEPHAILIMHA MUOKap/a (MHICKC
«Muoxapmy wim UMM), usmepsiemslii B niporeHrax [3,5,6]. 3Ha-
yenue UMM>36% sBnsiercst npeaukTopom 30-AHEBHOM JieTallb-
HoctH B cratonape (OIL1=5,97, x>=14.9, p<0,0001), ro 3xa4nmo-
CTH COIIOCTABUMBIM C TaKMMHU (PAKTOPAMH PHCKA, KAK THIIOKCHS 1
YBEIIMUYCHUE KOJIMYECTBA JISHKOLMTOB B KPOBH [ 14].

Jliist roqyHOro MporHo3a Goliee 3HAYUMBIM SIBJISICTCS TTIOKa-
3arellb, 00BEAUHSAIONINN HHACKC MHOKapa U BO3pacT OOIBHOTO
[15]. AUROC noxka3aresns unaexkc Muokapa+ Bozpact>104, kak
IPEIUKTOPa CMEPTHOCTH B TEUSHHUE IoJla OT AaThl TOCIIUTAIN3a-
i, cocrasmia 0,79 (95% 1A 0,72-0,85) u 6bu1a comocTaBuma
¢ AUROC mxansr SCS - 0,82 (95% U 0,76-0,88).

Takum 00pa3oM, BBILICHIPUBEICHHBIC IaHHBIC CBUICTEINb-
CTBYIOT, YTO IIPOTHO3 JIETAJIbHOCTHU IIPU [IOCTYIUIEHUH B CTALUO-
Hap MOXKET OBbITh OLICHEH C IIOMOLIBIO psijia TOKa3aresei, moiy-
YaeMbIX B IPOLIECCE PYTUHHOI'O MEAUIMHCKOIO 00CIJIe0BaHUs
JUIS TOCTIUTAIN3UPYEMbIX OOJIbHBIX.

B noctynHo#i nutepaType OTCYTCTBYIOT pe3yJbTaThl HCCie-
JIOBaHUH, MPOBEJACHHBIX B PD M NMOCBSIIEHHBIX MPUMEHEHHUIO
nporuoctrueckux mkan SCS, NEWS, mkansr Tan u coasr.,
uH/IeKca KomopOuaHocTu Yapiicon, nokasaresei cranIapTHON
OKT u JIK OKI" ans onpenenenust nporuos3a y nalueHToB IpH
HOCTYIUICHUH B cTanuoHap [1,4].
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Ienbi0 HACTOSIIErO MCCIICIOBAHUS SIBIISICTCSl M3YYCHHE Ba-
JIMAHOCTH U TPOTHOCTMYECKOW TOUHOCTH IKaj oueHku SCS,
mkassl Tan ¥ coaBT., MHAeKca KoMopOugHocTy YapicoH, moka-
3arenet crangaptHoi OKI u JIK OKI' mys onpenenenus kpa-
TKOoCcpouHOro (30 gHel) MporHo3a JIETaJbHOCTH U TOXUYHOIO
IpOorao3a CMEPTHOCTU Yy NMALIUECHTOB, SKCTPECHHO l'IOCTyl'Il/IBIJ_II/lX
B [IPUEMHOE OT/CJICHHE CTAL[IOHApA.

3aauamMy HUCCIICIOBAHUS SIBISIIOTCS H3yUeHUE KalInOpaIoH-
HO# ¥ IIPOTHOCTHYECKOH CIIOCOOHOCTH IPOrHOCTUYECKHUX KA
SCS, Tan u coasr., kpurepueB crangaptHoid KT u K DKI
JUTs omipesiesieHust KparkocpouHoro (30 Hel) nporHo3a jeTalib-
HOCTH U IT'OAUYHOI'O IIPOrHo3a CMEPTHOCTHU 11O JaHHBIM ITAllUCH-
TOB, DKCTPEHHO MOCTYIMUBIIUX B IPUEMHOEC OTACICHUE CTAllUO-
Hapa, CONOCTABJICHHE MPOrHOCTHYECKOM TOYHOCTH M3ydaeMbIX
IIKaJ U [T0Ka3aTeel.

Marepuai u mMeroabl. [[u3aiiH wcciaenoBaHus - MPOCIEK-
TUBHOE HaOoaTenbHoe ucciiefoBanue. Vcenenosanue npoBo-
IuThes Ha 6a3e HerocyapcTBEHHOTO yupeskAeHHs 3paBooXpa-
Henus «JlopoxHast knuundeckas 6onpHuna uM. H.A. Cemariko
Ha ctarnuu JIroomuHo (JIKB)» OTKphITOro akiimoHepHOTo 0011Ie-
ctBa «Poccuiickue xenesnsie noporm» (OAO «PX») - mHOrO-
poGHILHON METUIIMHCKOH OpraHU3ali1, BXOISIIEH B €IHHYIO
cetb 3napaBooxpaneHusi OAO «PXK» - «PXJI-Menuuunay.
JIKB pacnionoxxena Ha tore . MOCKBBI, OKa3bIBa€T MEIAMIIMH-
CKYIO TIOMOIIb B3pPOCIIOMY TE€PPUTOPUAIBHOMY HACEJICHUIO W
pabotaukam OAO «PX/I». B ctpykTypy OONBHHIBI BXOAUT MO-
JIMKJIMHUKA Ha 765 moceuieHuid B CMEHYy M cranuoHap Ha 547
KoeK. B cTamponape B KpyIrioCyTOYHOM PEKUME OCYIIECTBIIS-
€TCsl OKa3aHUe CIELMATU3UPOBAHHON MEJIMIIMHCKON MTOMOIIHN B
KIIMHUYECKUX OTACIICHUAX xnpyprnl{ecxoro U TEPAINCBTUYECKO-
ro npoduiisi. ExxeroqHo B GONBHUIIE MOTYYAIOT CIICHUATH3HPO-
BaHHy}O, B TOM YHUCJIC BblCOKOTeXHOJ’[OFI/l'-{Hy}O Me}lI/ILlI/IHCKy}O
IIOMOIIIb, OoJiee 18 ThICSY yeIoBeK.

Kputepun BKIIIOUCHHS MAIHCHTOB B UCCICIOBAHUE: BO3PACT
crapiie 18 ner; rocnuTanu3anus B CBSI3M C yXYIALICHUEM CO-
CTOSIHHS 3710POBbBsI, MUCbMEHHOE COINIaCHe Ha y4acTHe B HCClie-
JTOBAHUU. Kpl/lTepl/Il/I UCKIIFOUCHHS: NALIUEHTDI, IT'OCIIUTAIU3UPO-
BAaHHBIC 1JIs IIJIAHOBOT'O JICUCHUS.

Koneunsle Toukn: 1) cMepth B Teuenue 30 qHel OT mocTyie-
HUS B CTallMOHAp; 2) IepeBOJl B OTAEICHNE HHTEHCUBHOM Tepa-
nuu; 3) TOBTOPHBIE FOCIUTAIN3ALNMN B TeUCHUE rojia; 4) cMepTh
B TEUCHHE TOJIa.

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

1. BceM nmanueHTaM npu NOCTYIUICHUH B CTallMOHAp, B IPU-
€MHOM OT/ICJICHUH, IPOBEICHO OOLICKIMHHYECKOe 00CIie0Ba-
HHe, BKJIIoUaroliee: coop »xanod, anaMHe3a 3a00J1eBaHUsS 1 JKH3-
HU 60JIbHOTO, 0CcMOTP, n3meperue YJI, UCC, AJl, peructpariuiio
12-kananpnoii OKI (Ha Tepmobymare, co CKOpOCThIO 25 MM/cek
u kanuOpoBkoii 1.0 mV = 10 MM, B MOJIOKEHHUH JIEKA), U3MEPE-
HUE TeMIIepaTypsl Tesa, 3a00p 00pa3loB KPOBH JUIsSl MPOBEIE-
HUS KIIMHUYECKOI'O U 6I/IOXI/IMPI'-ICCKOFO AHAJIN30B. BbIL[Ieyl'lOMS[—
HyTbIe 00CIICIOBAHUS SIBIISIIOTCS] CTAHAPTHBIMU TIPOLIEAYpaMH,
00s3aTeNIbHBIMU JJIst TocniuTa u3anyu B JIKB.

2. Pacuer 6auioB no mkane SCS, BIIouaromei cienyromue
IOKazaTeIu: Bo3pact, noi, cucronmueckoe AJl, mynsc, UCC,
temneparypa tena, Y[, carypauus remorioOMHa KHCIOPO-
J10M, )KaJ'IOGI)I Ha LlyBCTBO HEXBAaTKHU Bo3ayxa pu MOCTYyIJiC-
HUU, n1060e KIIMHUYECKU 3HAYUMOE OTKIIOHECHHE OT HOPMBI Ha
OKT, caxapHblii [uabeT, ypoBEeHb CO3ZHAHMS, OCTPOE HapyLICHUE
MO3rOBOr0 KPOBOOOpALICHHS TPH MOCTYIUICHHH, CIIOCOOHOCTh
ManueHTa HaXOAUThCA B BEPTUKAJIBHOM ITOJIOKCHUU 633 IMOCTO-
pOHHeﬁ IIOMOIIIH, HeO6XO}1HMOCTb a0 l'lOCTyl'lJ'[eHI/ISI 3HAYUTCIIb-
HYIO 4acTb JHS IPOBOAUTH B roctenu [13].

3. Omnpenenenue aMruiuTyabl komiuiekca QRS na 12-ka-
HanbHOU OKI': M3MepeHne aMIIuTyHbIX OTKIOHEHUH (MaKCH-
MaJIbHOE IOJIOKHUTEIBHOE OTKIOHEHHE + MaKCUMAJIbHOE OTPH-
HaresibHoe OTKJIOHeHHe) koMiulekca QRS nposomures B I u 11
CTaHIAapTHBIX oTBeneHusAX 12-kananpHO OKI [18]. B ciyuae,
ecii 6a30BBIM PUTMOM SIBJISCTCs (pUOPWILISLUS TpeCcepanii,
pacCYMTHIBACTCS CPEIHEE 3HAYCHHE M3MEPEHHH 110 TPEM MocIIe-
JoBaTenbHBIM KoMIutekcam QRS.

4. Anamm3 12-kanansHoit OKI' no mkane S.Y. Tan u coast.
[25]. llkana S.Y. Tan u coaBt. BKiIO4YaeT 12 BUIOB M3MEHE-
Huit DKT, kak1oe u3 KoTopbIx orieHuBaercst B 1 Gayur: Gnokana
NpaBOii WK JIEBOM HOXKEK myd4ka ['Hca, marosiornyeckue 3yOousl
Q, HapyIIeHHE BHYTPHIKEITYI0YKOBOTO ITPOBEACHHMST, PUOPHILIS-
LM TIPEACEPANHi, aTOIOTHs JISBOTO MPEACEPANs], OTKIOHEHHE
ANIEKTPUUECKOH OCH Ceplilia BIEBO WM BIIPABO, THUIEPTPOGHs
IIPAaBOrO WJIM JIEBOTO JKEJIy[0uKa, aenpeccus cermeHta ST, yu-
nunenne nHrepBana QT. C yBennueHneMm KonuuecTBa 0ayioB
yBeJ’IH'—lHBaeTCﬂ PUCK CMEPTHU B CBA3U C CCpZ[C'—lHO—COCy}ll/ICTbIMl/I
3a00IeBaHUSIMH HE3aBUCHMO OT BO3pacTa, CTaHAaPTHBIX (aKTo-
POB pUCKa U KIIMHUYECCKUX TaHHbIX.

5. Jucnepcuonnoe xaprupoanue OKI' mpoBomutcst mpu

10 oK Hn- HaumenoBanue BpemenHoii
TeKe JAUCIEPCHOHHOTO HHTEpBaJ
mv HHJIeKca aHaIM3a
Gl Jlemonsipuzanyst mpaBoro Mpecepans P 3yben
G2 Jlenonsipusaniusi JI€BOro npeacepaus P 3y0eny
OnexTpuy. CUMMETPHs (HECUHXPOHHOCTh
S G9 i pust ( P ~0...40mc QRS
Hayasa JenoIIpu3aLuy )
0
Bpema G7 CUMMeTpHs JeTIOJISIPU3aluU HKEJTyI04YKOB ~30...70mc QRS
MukpoEonbTHEIE KoneGaHHA
30.0 OxoHUYaHUE AENOJISPU3ANNH
1.2 5.6 G3 pletioBpHsan ~60-90 mc QRS
: gi b MIPaBOro XKeIyA0uKa
v
"Muokapa OKoOHYaHUe JenosIpU3aun
G4 JICTIOTPH3ALL ~60-90 mc QRS
JICBOTO JKEJTy0uKa
G8 Hecunxponnocts aenonspuzamuu JDK-TDK 0...90 mc QRS
G5 Penonspusanus npaBoro xemya04xa untepsan ST-T
20 B
Gs 67 pEM” G6 Penonspusanus neBoro xemyao4xa untepBai ST-T

Puc. Hcxoonas OKI” u coomeememayrowue eti unmepsanvl paciema amniumyo MUuKpoKoieoanuil
OKI -cuenana no epynnam G1-G9 «Muoxapoy - obnacmv ananuza uHmezpaibHo2o noxkasamens unoekc « Muokapoy.
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oMoty npudopa Kapauouzop-06¢, KOTOpBIN SIBISIETCS KOM-
npIOTepHBIM aHanu3aTopoM OKI, 3apeructpupoBaHHON B
crangaptueix (I, II, III) u ycunennsix (avR, avL, avF) or-
BeneHusX [7]. Bxognoit OKI'-curnan pinutensHoctrio 30 ce-
KyHJl OUM(POBBIBAETCSI M BbIJENICTCs IpuMepHo 15 mocie-
noBarenbHbIX QRST - koMIiekcoB. BoijieIcHHBIC KOMITJICKCHI
CHHXPOHHU3UPYIOT 10 MOMEHTY Hadasia U ClelHaIbHBIM 00pa-
30M (UIBTPYIOT, B pe3y/bTaTe MOJTYyYarOT CUTHAJbI HU3KOAM-
WIMTYIHBIX GuykTyanuid kommuiekca QRST B kaxblit MOMeHT
BpeMeHH perucrpauuu. Onpenensemsle nokaszarenu JJK OKI:
TUIOIIAU AUCTIEPCUOHHBIX oTKJIoHeHui DKI -curnana nemnoss-
puzauuu npasoro npeacepaust (G1), genosnspusanuu JeBOro
npencepaus (G2), aenomnspusaunu npasoro skenynodka (G3),
JeTonsApu3auy  J1eBoro xesaynouka (G4), penosspusanuu
npasoro sxenynouka (G5), penossipus3aluy JIEBOro JKelyrioduKa
(G6), nucnepcuu KOHLA ACTIONSPU3ALMH JIEBOTO JKEIyJI0uKa
(G7), BayTprkenynoukoBble Orokaasl (G8), nucnepcnu Havana
JeTIONsIpU3aLnK JIeBoro sxenynouka (G9), obuias miomais auc-
HEPCUOHHBIX OTKIOHEHHUH — HHTErPaIbHBIA HHJCKC dIEKTPOdH-
3UOJIOTMYECKUX U3MEHEHHUH MM MUKpOAJIbTepHALIMIA MUOKap/aa
(unnexc «Muokapn»), U3MepseMblil B IpoLeHTax (puc.).

UccnenoBanne Hayato B 2019 r., BKIIOUCHHUE MMOCIICIHETO
nanueHTa miaHupyercs B aekadpe 2020 r. Beero mianupyer-
cs BKIIOUUTh He MeHee 7000 manueHTos.

[IpoBenenue ucciaenoBaHus 040OPEHO DTUUYECKUM KOMHU-
teroM Kb, nelicTBytomuM B COOTBETCTBUU C X eIbCUHKCKON
Jeknapanueit BcemupHoi MetMIMHCKOM acconuanuu [26].

I[J'lﬂ BCECX 6OJ'll>Hl)lX Ipyu MNOCTYIUIEHHUHU PACCUHUTLIBAIOTCA
IIKaJIbl OLEHKH Mporuo3a SCS, numekc komopouaHocTr Yapi-
coH, mkaia Tan u coaBt. CTatucTuyeckas o0paboTka JTaHHBIX
nposozautcsi B Microsoft Exel u craructudyeckom nakere SPSS
17.0. BanuaHOCTh NMPOrHOCTHUYECKHUX IIKaJl OLEHUBACTCS II0
pe3yJbTaTaM aHali3a KaTuOpalnoHHOW CIIOCOOHOCTH LIKAJIbI C
ucnons3oBaHueM C-kputepus cortacus XocMmepa —Jlemeroy u
JMCKPUMUHALMOHHON CIIOCOOHOCTH IyTeM IMOCTPOCHHS XapakK-
Tepuctuyeckoit kpusoit (ROC- kpuBoii).

[IpoBomuTes Takke aHaJW3 IOKaszaTejedl cTaHIapTHOH
OKI, YA, UCC, cucroanueckoro AJl, mokaszaTejei KIH-
HUYECKOT0 M OMOXMMHYECKOTO aHaJIM30B KPOBH, BO3pacTa,
noJja, Kak mnpejamnoiaraemMbix ¢pakTopos pucka. [Tokaszarenu co
CTAaTUCTHYECKH JIOCTOBEPHBIM ypoBHEeM 3Hauumoctu p<0,05
0TOOpaHbI I pa3pabOTKU KPUTEPHUEB MPOTHO3A.

3akJiroueHue. HeoTnoxHas rocnuranu3anus IpakTHYECKH
BCera 00ycCIIOBJICHA 3HAYUTENIBHBIM YXYALICHUEM COCTOSHHS
HamKeHTa, KOTOpoe MOXKET HPUBECTH K CMEPTH.

Hacrosiiee npocrieKTHBHOE HaOII0AaTeIbHOE HUCCIIeI0Ba-
HHEC ITOCBALICHO Hsyqumo BAJIMTHOCTHU U HpOFHOCTH'—[eCKOﬁ
TouHOCTHU MmKax oneHku SCS, mkaner Tan u coaBT., mOKa3a-
Tener crapaapraod DK u JIK OKI anst onpenenenust kpa-
TKOCpOouHOro (30 aHEl) Nporuo3a JIeTaIbHOCTH U TOJUIHOTO
poruo3sa CMEPTHOCTHU y INALUCHTOB, SKCTPEHHO l'[OCTyl'lI/IB—
IIMX B IPUEMHOE OT/CJICHUE CTallMOHapa. 3ajadaMu Hccie-
JOBAaHUA SABIAKOTCA I/ISy‘lCHI/Ie KaJ'[HGpaLIMOHHOfI U IIPOrHO-
CTHYECKOU CITIOCOOHOCTH BBILICYKAa3aHHBIX IPOrHOCTHYECKUX
IIKaJ U KPUTEPUEB, @ TAKIKE COMOCTABICHHE MX MPOTHOCTH-
YECKOW TOYHOCTH.

D¢ dexTUBHBIE MHCTPYMEHTBI NPOTHO3WPOBAHUS JIETaJb-
HOCTH HAa MOMCHT l'[OCTyl'lJ'leHPlﬂ B CTalqMoHap ITO3BOJIAT BbI-
ACJIUThb TPYIbl MalUEHTOB C Hau60nbmef/i BEPOATHOCTBIO
JIETAJILHOTO HCXO0Ja, TeM CaMbIM CIIOCOOCTBOBATh MAaKCH-
MaJIbHOMY HCIIOJIb30BAHUIO JIEYEOHBIX PECYpPCOB MEIMIIMH-
CKOTO YUPEKICHHUS.
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SUMMARY

CRITERIA FOR SHORT AND LONG-TERM PROGNO-
SIS IN HOSPITALIZED PATIENTS BASED ON THE ECG
SIGNAL CHARACTERISTICS AT ADMISSION. RATIO-
NALE AND STUDY DESIGN

123Popov V., 'Yavisya A., “Bulanova N., *‘Ivanov G.,
SKhamidova Kh., SPanchenkova L., SMartynov A.

Clinical hospital named after N.A. Semashko of JSC “Russian
Railways”, Moscow; *“Moscow State University of Food Pro-
duction, 3Scientific Clinical Center of JSC “Russian Railways”;
‘.M. Sechenov First Moscow State Medical University (Sech-
enov University), Moscow, *Yevdokimov Moscow State Univer-
sity of Medicine and Dentistry, *Peoples’ Friendship University
of Russia, Moscow, Russia

The article presents the rationale and design of a pro-
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spective observational study devoted to the evaluation of
criteria for short-term and long-term prognosis in hospi-
talized patients based on the characteristics of the ECG
signal at admission to hospital. The purpose of this study is
validity and predictive accuracy of predictive scores SCS,
Tan et al., characteristics of standard ECG and ECG dis-
persion mapping to detect the short-term (30 days) progno-
sis of mortality and annual mortality in patients at admis-
sion to hospital.

The objectives of the study are to study the calibration
and prognostic ability of the above predictive scores and
criteria, as well as a comparison of their predictive ac-
curacy.

Keywords: prognosis, predictive scores, ECG, ECG disper-
sion mapping.

PE3IOME

KPUTEPUNU OLEHKUH KPATKOCPOYHOI'O U JJIHU-
TEJIBHOI'O ITPOI'HO3A Y BOJIbBHBIX B CTALIUOHA-
PE HA OCHOBE XAPAKTEPUCTHUK JKI' CUI'HAJIA
MPA MOCTYIJIEHUN. OBOCHOBAHUE W JIN3AMH
HNCCJIEJOBAHUSL

123[TonoB B.B., 'SIBucsa A.M., “Bysanosa H.A.,
“Upanos I.I"., Xamumosa X.A., STlanuenkona JLA.,
SMaptbiHoB A.W.

!Hezocyoapcmeennoe yupescoenue 30pasooxpamnenust «J{o-
podcnas  kaunuueckas 6orvnuya um. H.A. Cemawxo na
cmanyuu J06aun0» OMKPHIMo2o aKyuonepHo2o obujecmea
«Poccuiickue oicenesnvie dopoeuy, Mockea, > ®I'EOY BO
«Mocrosckuii  2cocy0apcmeennblil  YHUBEPCUMEN  NULY e6bIX
npoussoocmey, MeduyuHcKutl uHCmumym HenpepvleHo2o 00-
pasosanus, kageopa gapmayuu; SHecocyoapcmeennoe yu-
pedicoenue 30pasooxpanenus « Hayunoiii knunuueckuii yenmp
OMKpBIMO20 akyuoneprnozo obwecmea «Poccuiickue scenes-
note dopoauy, Mockea;, *@IAOY BO Ilepswviti Mockosckuil
20CY0apCmeeHnblil. MeOUYuHcKull ynusepcumem um. HM.M.
Ceuenosa Munzopasa Poccuu, Hayuno-ucciedosamenvckutl
omaen kapouonoeuu Hayuno-mexnonoeuveckozo napka 6uo-
meouyunsl, *OIBEOY BO Mockoeckuil 2ocyoapcmeentolii me-
ouxo-cmomamonocudeckutl ynugepcumem um. A.U. Eeooxu-
mosa Munzopasa Poccuu, kageopa cocnumanbHnoii mepanuu
Ml; *@IAOY BO Poccuiickuil ynueepcumem Opyicovl Ha-
p0008, Kagedpa 2ocnumaibHOU mepanuy ¢ Kypcom KiuHuye-
ckotl nabopamoprot duaznocmuxu, Mockea, Poccus

B crarbe mpezcTaBicHbl 000CHOBAHUE W TU3AiH IPOCIIEK-
THBHOTO HAOIONATEIBLHOIO MCCIIEIOBAHMS, TTOCBSILIEHHOTO U3-
YYCHHUIO KPUTEPHUEB OLEHKH KPATKOCPOYHOTO U JUTMTEIHHOTO
IIPOTHO30B y OOJIBHBIX B CTAlIMOHAPE HA OCHOBE XapaKTEPUCTHK
OKI curnana npu nocTyIjieHUH B CTallOHAp.

Lenp uccnenoBanus - U3yuyeHUe BAIUAHOCTU U NPOTHOCTHU-
4yecKkoi TouHOoCTH mikaj oueHku SCS, mkanel Tan U coaBr.,
nokazareneit cranaaptHoit OKI™ u JIK OKI' anst onpenenenus
KparkocpouHoro (30 qHeit) MporHo3a JeTalbHOCTH U TOJUYHOTO
IIPOTHO3a CMEPTHOCTH y HNALUCHTOB, SKCTPEHHO IOCTYIHBILINX
B IIPUEMHOE OT/ICJICHUE CTAIMOHAPA.

3agauaMu MCCIISJOBAHUS SIBISIIOTCS M3yUYeHUE KAIHOpaInoH-
HOH U IPOTHOCTHYECKOH CIIOCOOHOCTHU BBILIEYKAa3aHHBIX MPO-
FHOCTHYECKHX IIKaJ U KPUTEPUEB, a TAKXKE OLIEHKA U COMOCTAaB-
JICHUE UX NTPOrHOCTUYECKON TOYHOCTH.
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TREATMENT OF ACUTE RESPIRATORY DISTRESS SYNDROME
AFTER RECONSTRUCTIVE INTERVENTION ON THE AORTA

Buchneva O.

V.T. Zaitsev State Institute of General and Emergency Surgery NAMS of Ukraine,
Department of Cardiac Surgery, Kharkiv, Ukraine

Cardiac surgery is traditionally regarded as one of the most
dynamic in the development of branches of medicine. This leads
to both a decrease of mortality and a possibility of performing
operations for elderly and senile patients, patients with severe
comorbidity and patients with extremely severe heart damage
[5]. The problem of perioperative dysfunction of the respiratory
system is no less relevant than at the end of the last century. In
the structure of early complications after interventions on the
aorta, the proportion of acute respiratory failure (ARF) is 5,0—
12,0% [2]. Acute respiratory distress syndrome (ARDS) is the
most difficult form of ARF and are developing after 0,5-2,5%
operations on the aorta. In this case mortality reaches in 40,5%
patients [2,6].

To date, the incidence of ARDS after cardiac surgery in
accordance with the modern definition (Berlin definition of
ARDS, 2012) is not evaluated [2,4]. The features of ARDS
pathogenesis in the postoperative period of cardiac surgery
include two variants of the clinical course of the syndrome
[4]. The first one causes intraoperative damage to the lungs
and early development of ARDS, triggering a systemic inflam-
matory response (SIR), associated with cardiopulmonary bypass

© GMN

(CPB). Thus, early ARDS is an indirect condition. The second
clinical variant of ARDS may be considered late, it appears lat-
er, as a component of multiorgan failure, secondary to sepsis or
severe syndrome of low cardiac output [3]. SIR, triggered by
CPB, is still considered to be the most significant mechanism of
lung damage during cardiac surgery for early ARDS [4,7]. The
main factors determining the development of SIR are ischemia
followed by reperfusion of the internal organs and the need to
administer protamine sulfate.

Today it is believed that the complement system initiation
occurs almost immediately after the start of CPB. Activation
of C3 and C5a leads to increase of the number’s neutrophils
in the circulating blood and the release of enzymes from ly-
sosomes, such as elastase and myeloperoxidase, which cause
diffuse damage to the lung tissue [5, 7]. Activation of neu-
trophils and macrophages is naturally accompanied by an in-
crease in the synthesis and secretion of cytokines (IL-2, IL-6,
IL-8, TNF), followed by intensification of SIR. Administra-
tion of protamine sulfate at the end of perfusion triggers the
second phase of the classical pathway for activation of the
complement system [1,6].
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Humoral factors, neutrophils and monocytes increase the per-
meability of the alveolar-capillary barrier, accompanied by the re-
lease of cytokines and immune competent cells in the interstitium
and the alveolar space [2, 3]. Today even in uncomplicated CPB
60,0% of patients are found to have signs of interstitial pulmonary
edema [4]. In addition, recent studies have shown a genetic suscep-
tibility to the development of lung damage when CPB is associated
with polymorphism of the genes responsible for expression of cyto-
kines. Damage to the epithelium by cytokines and neutrophils dis-
rupts alveolar clearance, increasing edema [6]. Once in the alveolar
space, albumin, fibrinogen, proteases and lipases destroy surfactant,
contributing to the development of micro atelectasis with severe
disorders of gas exchange [5]. In interventions on abdominal aorta
compression of this major vessel is accompanied by lower limb
ischemia with subsequent reperfusion, which, according to many
authors, is the leading factor initiating SIR with subsequent lung
damage [1,3,6]. The relationship of hypoxemia after reconstructive
interventions on the aorta with the degree of increased activity of
inflammatory cytokines has been shown. The above pathogenic
features determined the study of possibilities of substitution therapy
with exogenous surfactant for ischemic and reperfusion injury of
the lungs. Both experimental and clinical studies showed a possi-
bility of improving gas exchange rates and reducing the time of
respiratory support when using surfactant agents in ischemic lung
damage during surgical treatment on the aorta [7].

Over the past fifteen years, there has been no trend towards a
decrease in the incidence of acute respiratory distress disorder
after operations on the aorta; it remains on the level of 0,4-0,6%
[2]. This circumstance can create an impression of ineffective-
ness of preventive measures for ARDS. However, analysis of
the available data on the structure of cases of postoperative lung
injury indicates a decrease in the incidence of early ARDS [5].
This means that the methods of primary prophylaxis described
above, aimed at reducing intraoperative factors, have proven to
be effective [3]. The increase in the incidence of late forms of
ARDS is partially associated with a decrease in mortality af-
ter cardiac surgery. The use of modern pharmacological and
instrumentation technologies for the correction of syndrome of
low cardiac output and multiple organ failure can reduce early
postoperative mortality, but requires a long period of respiratory
support and stay in the ICU, which naturally increases the risk
of sepsis and ventilator-associated lung damage.

Material and methods. For the period 2015-2018 in “V.T.
Zaitsev Institute of General Emergency Surgery” the study in-
clude 15 men and 4 women. The median age was 48+4 years
old. All patients, on the basis of comprehensive clinical and in-
strumental examination and in accordance with the American-
European Consensus Conference (AECC) criteria, were di-
agnosed with acute lung injury syndrome (ALIS). In fourteen
patients (73,7%) were diagnosed ARDS. By the degree of lung
damage in these patients from the standpoint of modern defi-
nition and classification of ARDS (Berlin definition of ARDS,
2012): 5 patients had mild (I) ARDS (26,3%); 8 patients had
moderate ARDS (42,1%); 6 patients had severe ARDS (31,6%).
The data are presented in the Table.
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For comparison was formed a retrospective (control) group,
which included 16 patients with ARDS, who underwent sur-
gery on the aorta for the period 2013-1015. The median age was
43474 years old. The group include 8 men and 8 women. Sur-
factant was not used in this group in treatment.

The study included early cases of late lung damage (n=11)
caused by massive intraoperative hemotransfusions, prolonged
CB and reperfusion syndrome cases of late lung damage (n=8)
secondary to multiple organ failure. ARDS was diagnosed on
the basis of generally accepted criteria: acute onset, bilateral
infiltrates on the chest radiography, a decrease in the PaO2/
FiO2 index of less than 300 mmHg, absence of signs of the left
ventricle failure as the main cause of gas exchange disorders.
Hemoglobin levels of at least 100 g/l were provided to main-
tain normal values of oxygen delivery and inotropic support was
performed in cases of heart failure. Respiratory support in ac-
cordance with “safe mechanical ventilation” principles was the
basis of complex intensive therapy of ARDS. At the stage of
severe disturbances in gas exchange, respiratory support was
carried out in CMV, SIMV, BIPAP, PS modes; pressure control
was preferred. Surfactant-MB produced by BLES Biochemicals
Inc., Ontario, Canada (hereinafter referred to as surfactant) was
used in the complex treatment of ARDS after aortic surgery.
Treatment with the Surfactant was carried out by endobronchial
administration of emulsion using a fibrobronchoscope.

Before introduction of the agent, was performed using a fi-
brobronchoscope a thorough sanitation of the tracheobronchial
tree with 0,9% saline. After that, we administered surfactant into
the bronchial tree at the dose of 12 mg/kg/day. This dose was di-
vided into two parts of 6 mg/kg, administered ever 12-16 hours.
The agent was administered as a 1,5% emulsion (15 mg in 1 ml
0,9% saline).

The surfactant was prescribed after verification of ARDS
diagnosis, an average of 2344 hours after PaO2/FiO2 index
decreased below 300 mmHg. The criteria for termination of
surfactant administration included: PaO2/FiO2 indices of 300
mmHg; the transition to respiratory support with FiO2 less than
0,4 or the ineffectiveness of the agent. For prescribing the rec-
ommended dose, we used three possible routes of administra-
tion: endobronchial through a bronchoscope - 11 patients, in-
halation -3, combined method (inhalation and endobronchial
administration) - 5. The data are presented in the picture 1. Inha-
lations were carried out using a pneumatic nebulizer generating
a finely dispersed aerosol mixture capable of penetrating into the
alveoli. The inhaler through a T-shaped adapter was connected
to the circuit of the ventilator between the Y-connector and the
endotracheal tube.

The volume of emulsion being administered was determined
by the dose of the agent. Some cases may require repeated ad-
ministration of the agent (4-6 times) until sustained improve-
ment in gas exchange (until PaO2/FiO2 index increased by more
than 300 mmHg), X-ray picture and the possibility of mechani-
cal ventilation with FiO2 less than 0,4. In most cases, the dura-
tion of the course of Surfactant administration did not exceed
two days.

Table. The degree of ARDS in patients after reconstructive interventions on the aorta

Gender Men % Women % Total %
Mild 4 21,05% 1 5.26% 5 26.3%
Berlin definiti
erol? A;Dné ron Moderate 36,84% 5,.26% 8 42.1%
Severe 4 21,05% 10,53% 6 31,6%
15 78,95% 4 21,05% 19 100%
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In 10,0-20,0% of patients, administration of the agent was not
accompanied by normalization of gas exchange. If during the
day there was no improvement in oxygenation, administration
of agent was stopped.

The basic therapy, in addition, provided for the maintenance of
adequate oxygen delivery, for this hemoglobin level of at least 100
g/l was ensured, in cases of heart failure, inotropic support was pre-
scribed. Taking into account the existing approaches at that time,
all patients underwent measures for prevention of infectious com-
plications using fourth-generation cephalosporins, and in cases of
tracheobronchitis or pneumonia, antibiotics were prescribed based
on the results of microbiological study of bronchial swabs.

Statistical analysis was performed using frequency analysis
and nonparametric methods: the Mann-Whitney criterion (for
comparing quantitative indicators); y2 criterion and Fisher cri-
terion (for comparison of qualitative indicators). The difference
was considered significant when the probability of the null hy-
pothesis is less than 5% (p<0,05). To study the relationships of
the analyzed characteristics, was used a correlation analysis of
Spearman nonparametric methods.

Results and their discussion. The rate of emulsion inhala-
tion depended on the ventilation parameters and at the above
concentration of the agent was 30-75 mg/hour. This rate allowed
inhalation route of administration in all cases and ensured the
supply of the recommended daily dose. The median of the total
dose per treatment was 675+185,5 mg or 8,2+3 mg/kg, the dura-
tion of therapy was 53+20 hours. In order to assess the effective-
ness of the surfactant therapy of ARDS, we conducted research
on changes in gas exchange and respiratory biomechanics. The
study showed a significant increase in PaO2 and PaO2/FiO2 in-
dices as early as 12 hours after the start of surfactant therapy,
which allowed to reduce FiO2.

By the end of the first day, there was a significant decrease in
the required level of positive end-expiratory pressure and Ppeak,
an increase in the elasticity of the respiratory tract was achieved 36
hours after the first endobronchial administration of surfactant. A
more detailed analysis showed that a significant increase in PaO2/
FiO2 index was achieved as early as 4 hours after the start of sur-
factant therapy. The effectiveness of surfactant therapy in specific
clinical observations was assessed by the change in the PaO2/FiO2
index one day after administration. The increase in PaO2/FiO2 in-
dex was calculated as a percentage to the original, and the value
could be both positive (improvement in oxygenation) and negative
(deterioration). We considered ineffective the use of surfactant in
cases where the increase in the PaO2/FiO2 index reached 10,0%.
Such a course was observed in three patients (18,8%), in these
situations, ARDS developed as a component of multiorgan failure
after a long period of CPB (2) or sepsis (1). The continuation of
surfactant therapy was not accompanied by a significant improve-
ment in gas exchange, the PaO2/FiO2 index remained at the level
of 200-300 mmHg for a long time, which caused the continuation
of respiratory support with positive end-expiratory pressure of 6-10
cm H20 and FiO2 over 0,4. These patients died of progression of
multiple organ failure.

Assessment of the effectiveness of surfactant therapy showed
a tendency towards a greater increase in the PaO2/FiO2 index
in cases with early administration of the surfactant agent. This
assumption was confirmed after the correlation analysis, which
revealed a significant negative relationship with the correlation
coefficient of -0,74 between the increase in the PaO2/FiO2 in-
dex and the time of the first surfactant administration after the
diagnosis of ARDS. A more detailed analysis showed that in
cases where the PaO2/FiO2 index increased during the first day
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of therapy by more than 30,0%, the surfactant agent was admin-
istered 20+3 hours after the diagnosis of ARDS.

In cases with an increase in the PaO2/FiO2 index of less than
30,0%, the first administration was carried out 32+2 hours af-
ter the diagnosis, and the difference was statistically significant
(p<0,001). The findings provided evidence that the time of onset
was an important factor in the effectiveness of surfactant therapy,
the first administration of the agent should be carried out within 24
hours after the diagnosis of ARDS. Among those included in the
study 68,4% of patients were switched to spontaneous breathing.
The extubation time was 148448 hours after verification of ARDS
and 136+57 hours after the start of surfactant therapy. In the follow-
up, signs of respiratory failure did not progress; there were no cases
of reintubation. Some practical aspects of surfactant therapy in the
postoperative period of aortic interventions required comparisons
with traditional ARDS groups. During the study there was an im-
pression that the clinical results of surfactant therapy were more
significant in severe forms of postoperative lung injury, and in cases
of less severe impairments the surfactant had no clinical advantages
over traditional therapy.

Mortality in the main group (patients with ARDS after opera-
tion on the aorta), who use of surfactant for the treatment was 25,0-
40,0%. It is important to note that both patients died after normaliza-
tion of respiratory function and transfer to a specialized department.
In the retrospective (control) group mortality was 34,0-51,0%, and
the time of respiratory support reached 209+18 hours.

Patients who were administered surfactant after operations on
the aorta were not found to have any allergic reactions, adverse
manifestations in the central nervous, cardiovascular and other sys-
tems and organs. The research methodology showed that surfactant
therapy of ALIS and ARDS after aortic surgery for acute aortic syn-
drome led to an improvement in gas exchange in 84,2% of patients,
which created preconditions for a decrease in the level of positive
end-expiratory pressure and use of FiO2 less than 0,4.

The findings indicate damage to the complex of pulmonary
surfactant secondary to an increase in the permeability of the
alveolar membrane during the development of acute respiratory
distress syndrome. Endobronchial administration of the surfac-
tant is a pathogenically reasonable pharmacological method for
the intensive treatment of acute respiratory distress syndrome
in the postoperative period following aortic interventions. The
use of surfactant therapy leads to a significant reduction in the
terms of oxygenation recovery, respiratory therapy and the stay
of patients in the ICU.
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SUMMARY

TREATMENT OF ACUTE RESPIRATORY DISTRESS
SYNDROME AFTER RECONSTRUCTIVE INTERVEN-
TION ON THE AORTA

Buchneva O.

V.T. Zaitsev State Institute of General and Emergency Surgery
NAMS of Ukraine, Department of Cardiac Surgery, Kharkiv,
Ukraine

Purpose - to improve the results of reconstructive interven-
tions on the aorta by improving methods for treating respiratory
distress syndrome.

The study included 15 men and 4 women, the median age was
48 +4 years. In all patients, on the basis of a clinical and instru-
mental study and in accordance with the AECC criteria, acute
lung injury syndrome (ALIS) was diagnosed, and in fourteen
patients (73,7%), the severity corresponded to acute respiratory
distress syndrome (ARDS). The diagnosis of ARDS was estab-
lished on the basis of generally accepted criteria: acute onset;
the presence of bilateral infiltrates on the chest radiograph; a
decrease in the PaO2/FiO2 index of less than 300 mm hg. art.;
the absence of signs of left ventricular failure. To maintain nor-
mal oxygen delivery values, we ensured a hemoglobin level of
at least 100 g/ L. In cases of heart failure (HF), inotropic support
was performed. Basic therapy provided for the maintenance of
adequate oxygen delivery, for this a hemoglobin level of at least
100 g/l was provided, and in the development of HF, inotropic
support was provided. When analyzing the timing of admin-
istration and the effectiveness of surfactant therapy, there is a
tendency to a more significant increase in the PaO2/FiO2 index
with the early introduction of surfactant. When using surfactant,
mortality in cases of ARDS was 25,0-40,0%, and the time of
respiratory support in patients was 136+57 hours.

Endobronchial administration of a surfactant agent is a patho-
genically reasonable pharmacological method of intensive
therapy of acute respiratory distress syndrome in the postop-
erative period following aortic interventions. Administration of
surfactant therapy leads to a significant reduction in the terms
of recovery of oxygenation, respiratory therapy and the stay of
patients in the ICU.

Keywords: acute respiratory distress syndrome, surfactant.

PE3IOME

JIEYEHUE OCTPOI'O PECIIMPATOPHOI'O [IHUC-
TPECC-CUHJPOMA ITOCJIE PEKOHCTPYKTHUBHBIX
BMEIIATEJIBCTB HA AOPTE

Byunena O.B.

T'Y Uncmumym obweil u neomnoscrotl xupypeuu um. B.T. 3atiyesa
HAMH Yxpaunvl, denapmamenm Kapouono2suseckol Xupypuu

Lenp uccnenoBaHus - yIydIINTb PE3ylIbTaThl PEKOHCTPYK-
THUBHBIX BMEMIATEILCTB HA A0PTE IyTEM YCOBEPIICHCTBOBAHUS
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CII0COOOB JICYCHUsI PECIUPATOPHOTO AUCTPECC-CHHAPOMA.

B uccnenoBanue BkiIoueHsl 15 MyX4MH U 4 SKCHIUHBI, Me-
JuaHa Bo3pacrta coctaBmiia 48+4 . V Bcex OOJBbHBIX Ha OCHOBA-
HHUHU TIPOBEICHHOTO KIMHHUKO-HHCTPYMEHTAJIBHOTO HCCIIe0Ba-
HU U B cooTBeTcTBUU ¢ Kpurepusimu AECC nuarHoctupoBaH
CHUHIPOM ocTporo nospexaeHus erkux (COIUI), npuuem y 14
(73,7%) nanueHToB TSHKECTh COOTBETCTBOBAJIA OCTPOMY pECIIU-
paropaomy auctpecc-cuaapomy (OPIC). Iuarno3 OPJIC ycra-
HaBJIMBAJICA HA OCHOBAHUU O6Ll.lel'lpPIH5[Tle KPUTECPUEB: OCTPOC
Hayvasuo, HaJM4Me IBYCTOPOHHHX MH(MIBTPATOB HA PEHTICHO-
rpaMMe OpraHoOB I'PyAHON KJIETKH, CHIXeHHe uHaekca PaO2/
FiO2 menee 300 MM PT.CT., OTCYTCTBHE IPH3HAKOB JICBOXKEIY-
JIOYKOBOM HemocTaTouHOCTH. [ momnepkaHuss HOPMaJbHBIX
3HAYCHHI JIOCTAaBKH KUCJIOPOAa 00ECIeunBald YpOBEHb IeMo-
robuna He MeHee 100 r/i1. B ciiywasx pa3BuTHs cepedHOM He-
JIOCTaTOYHOCTH MPOBOAWIIA HHOTPOITHYIO TIOAAEPIKKY.

IMpu ananuse cpokoB BBeneHUS M dPPEeKTHBHOCTH cypdak-
TaHT-TCpaAIIMU OTMEYACTCA TCHACHIIMA K 60,]'[66 3Ha4YMMOMY IIpU-
pocty unzekca PaO2/FiO2 npu panHeM BBeleHUH cypdakTaH-
ta. [Ipy ncnonp3oBaHuu cypdakTaHTa JEeTaIbHOCTh B CIIydasx
OPJIC cocraBuna 25,0-40,0%, a BpeMsi pecnUpaTOpHON MOI-
Jep>KKU - 136£57 yacoB.

DOHI00pOHXHANbHOE BBEICHHE Ipenapara cyphakraHTa
SIBJISIETCS MATOI€HETHYECKH 000CHOBAHHBIM (bapmalconorw{e—
CKMM METOZOM MHTEHCHUBHOW TEpamuu OCTPOTO pecIuparop-
HOTO JMCTPECC-CHHAPOMA B IOCJICONEPALMOHHOM IEepHoIe
IIpU XUPYPTUYECKUX BMeEIIaTeIbCTBaX Ha aopre. Vcmoas3o-
BaHHE Cyp(paKTaHT-Tepanuy NPHUBOAUT K TOCTOBEPHOMY CHH-
KCHUIO CPOKOB BOCCTAHOBJICHHSA OKCUI'€HALIUH, NPOBCACHUA
pecnupaTopHON Tepanuu U NpeObIBaHMS MAalUEHTOB B OT/e-
JIEHUH WHTEHCHBHOM TEparuu.
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KIIMHUYECKASA ®PAPMAKOJIOI'USA BETA-AIPEHOBJIOKATOPOB C ITO3ULINN
MOCJEJHUX JAHHBIX HAYYHBIX UCCJIEJOBAHU U UX BHIGOP
MPU UIIEMHAYECKOM BOJIE3HU CEPIIIA U APTEPUAJIBHOM T'MIIEPTEH3UM (OB30P)

Bbapauio b.U., bapaio P.II.

Bunnuyxui Hayuonanvhsitl meouyurckuu ynusepcumem um. H-U. Iupoeosa, Yrpauna;
Kamonuueckuii meouyunckuii yenmp Munocepous, /lapou, [lencunveanus, CLLIA

CoBpeMeHHas KapAHOJOTHS HEBO3MOXKHa 0e3 OIOKaTopoB
B-appenopenenTtopoB — Oera-anpeHodnokaropos (BAB). Ilpu
OTCYTCTBHM a0CONIOTHBIX IPOTHBOMOKA3aHHH OHM ITOKA3aHBI
BceM OonpHBIM Hmemudeckoir Oomesnsio cepama (MBC) xax
3¢ dexTrBHBIE MPOTUBOMIIEMIYECKNE CPEICTBA, INPENaparhl,
KOTOpPBIE CHIDKAIOT PHUCK pa3BHTHs WH(papkTa Muokapaa (MM)
MIPHU HECTAOWIBHOHN CTEHOKapAuH, a B ciydae pa3Butusi UM -
Kak Ipenaparhl, CIOCOOHBIE YMEHBIIATh 30HY HEKpO3a M PHCK
GUOPUIISINIL KETyTOUKOB, a TAKXKE HPEAYIPEkKIATh BHEZAMHYIO
cmepTh [18,23,82]. Hecmotps Ha To, uTo BAB He sBnsitoTes mpe-
rapaTaMy IIepBOro BEIOOPA B IEUCHUH apTEPHATBLHOM THITepTEH-
3un (Al'), oHM ToKa3aHbl pU ociokHeHun (couetannn) Al ¢
WM, creHokapaueld Wi cepaedHoi HemoctarodHoCcThio (CH).
Ot BAB HeT HE0OXOAMMOCTH BO3/ICP)KUBATHCS TIPH CaXapHOM
mabere (CI) U XpOHHUYECKOM OOCTPYKTHBHOM 3a00JICBaHUH
nerkux (XO3JI), Tak Kak B 3TUX CIy4asx IMEIOT IPEHMYIIeCTBa
KapauoceseKTuBHbIe penaparsl [23]. BAB nmeroT qoka3zaHHyro
3¢ QeKTUBHOCTD B CHIJKEHHH PHCKa CEPICIHO-COCYANCTHIX 3a-
OoneBannii [68]. OHM 001aKAIOT BHICOKOH aHTHAPHUTMHUYECKOM
aKTUBHOCTBIO IIPH HApYIICHUSX CEpAEYHOTO pUTMa (HalkKe-
JYJOYKOBasl TaxXWKapAus, MpeAcepIHast U HKeyJ0dKoBas KC-
TPACUCTONHSA, TaXHCHCTOIHYecKas Gopma GUOPHISLNN TIpea-
cepauii, cuHApoM «ymmHeHHoro QT»). bes npumenenus BAB
HEBO3MOXHO IPEJCTaBUTh JIEUEHUE XPOHUUYECKOW CepIedHOM
HenoctatouHocT (XCH), BereTaTMBHBIX KPHU30B, MAaHUYECKHUX
aTrak, THPEOTOKCHKO3a; OHU C BBICOKOH 3((EKTHBHOCTBHIO HC-
MOJB3YIOTCA B KOMIUIEKCHOH Tepamuu TUIEePTPOPUUECKOi
KapANOMHOIIATHH, Pa3CclIanuBaloOIIeH aHEeBPU3MBI aOpTHI, aOCTH-
HEHTHOTO CHHIPOMA, AJIKOTOJIN3MA. 32 MOCIEAHIE eCATHICTHS
ycTaHOBiIeHO, 4T0 BAB ymenmaror neransHocTs ipu XCH 1
MIPEIOTBPAIIAIOT KapAUadbHBIC OCIOXHEHHS INPU JKCTpakKap-
JUANBHBIX XHPYPTUYecKuX omepanusax y 6ompHbIX CJI m mamy
MIOKMJIOTO BO3PACTa, YTO MPOAEMOHCTPUPOBAHO B KOHTPOIHPO-
BAaHHBIX KIIMHUYECKUX UCCIIeAoBaHuUsX [81].

Dapmakokunemuueckue ocobernocmu BAb:

BAB — 5710 GonpmIas Tpymnma JEeKapCTBEHHBIX CPEACTB, 00-
JIAIAIOMIUX CIIOCOOHOCTBI0 KOHKYPEHTHO (00paTumo) U u3-
OuparenbHO ONOKMPOBATH CBSA3BIBAHHE KAaTEXONAaMHHOB C
B-appenopenenTtopamu. Hambonee 3HAYMMBIMH (apMaKOKHU-
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HETHYECKUMH XapakTepucTukamu BADB ¢ ximHIYECKoH TOYKH
3pEHUSI SBIISIIOTCS HX CEJIEKTUBHOCTD M [UTUTENBHOCTD JEHCTBUS
[73,82]. KapamocenekTHBHOCTE OOyCIIaBIMBacT HU3KYIO dYa-
CTOTY MOOOYHBIX PeakKLHil ATOTO Kilacca mpemnaparoB. CienyeT
YYUTBIBAaTh, YTO MEPa KapAHOCENEKTUBHOCTH Y Pa3HBIX Mpera-
patoB HeoAwHakoBa. Tak, MHIEKC KapAHOCEIEKTHBHOCTU aTe-
Hojona paseH 1:35, metonpornona - 1:20, 6uconponona - 1:75,
HECENIeKTHBHOTO mponpanonona - 1,8:1 [42]. Dddekr xapauo-
CENEKTUBHOCTH SIBISIETCS 10303aBUCHMBIM: OH OOJIBINIE TPOSIB-
JSIETCS TIPU HEBBICOKMX KOHIIEHTPAIMAX Iperapara B KPOBHU U,
HA000pOT, ecnu KapanoceneKTuBHbIN BAD Ha3HagaroT B 0ONIB-
1I0#1 03€, TO YKa3aHHBIN 3 PEKT MOKET CHIIKATHCS H aXKe HC-
ge3ath [78]. OtcyrcTBHe y cenekTuBHBIX BAB Gmokupyromero
BIMSHMA Ha [3,-aJpEHOPEUENTOPEI MO3BOJISET H30€KAT HEMKE-
JIaTEeTBHOTO JEWCTBUS Ha (DYHKIUIO JIETKUX, Tepu(epriecKoe
KpOBOOOpaIIeHne, JTUMUIHBIA U yITIeBOAHBIH CIEKTPHl KPOBH,
(yHKIMOHATIBHOE COCTOSIHHE (POPMEHHBIX 3JIEMEHTOB KpOBH.
®apmakokuneTnueckue orianuus BADB onpenensiorcs Takke
CBOWCTBOM PAaCTBOPUMOCTH B )KHUPAaX (JIUMOPHILHEIC), B BOTHOM
cpene (ruapoduinbHEIe) MO0 BOAO-)KUPOPACTBOPUMEIE (aMdo-
¢unpabie). [uapodunbaeie BAB (areHomomn, Hamom10I1, coTaNo,
HEJHIIPOIION) TIJI0XO BCACBIBAIOTCS U3 IKEYIO0YHO-KHUIIETHOTO
TPaKTa, BBIACIAIOTCA M3 OpraHU3Ma IPENMYIIECTBEHHO MOY-
KaM{ B HEM3MEHEHHOM BHJE TH00 B BHAE aKTUBHBIX METa0o-
mutoB. OHM XapaKTepU3YIOTCS UTUTEIBHBIM MEPHOOM IIOIY-
BeiBezieHUs (T1/2) - 6-24 gaca, He UMerOT 3¢dexTa «epBOro
MPOXOKEHUS» depe3 MeUYeHb M He B3auMOJCHUCTBYIOT C ApY-
THMH TIpeNapaTaMy, KOTOpBIE IMOABEPraoTcss METaboNN3My B
neyeHd. [IpemnapaTsl 3TO# rpynmel He MPOHUKAIOT JHOO ciabo
MPOHMKAIOT Yepe3 reMaro-sHiedannueckuii 6apoep. [Ipu can-
JKeHUU KITyOOUYKOBOH (DMIIBTpaluy, OCOOCHHO Y JIHI CTapIieit
BO3PACTHOM TPYIIIBI, U OYEYHOH HEAOCTATOUHOCTH XapaKTep-
Ho ymmHenue T1/2. Jlumopunsasie BAB (auebyrtaion, Gerak-
COJION, Ta0eTaoN, METONPOIION, IPOIIPAHOIION, THMOJIO, TIEeH-
OyTaso) ObICTPO U MPAKTHYECKH TMOTHOCTHIO BCACKIBAIOTCS M3
JKETyAOTHO-KUIIIETHOTO TPAKTA, OHAKO MOAJIEKAT BHIPAsKCHHO-
My MeTabonm3My B CTEHKE KHIICYHNKA U, 0COOCHHO, B IIEUCHH,
o0namaroT 3 (HEKTOM «IEpPBOTO MPOXOKICHUSIY dYepe3 IECUCHb,
9TO, C OAHOW CTOPOHBI, CHIKAET WX OmomoctymHOCTh 10 10-
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30%, a ¢ apyroi, cnocoOCTBYyeT UHAMBUAYAIbHBIM KoleOaHuU-
M CyTOUHBIX 7103 IpenaparoB. JlaHHas 0COOCHHOCTb IMKTYET
HEOOXOIMMOCTh IOCTENEHHOro noxdopa 3¢(hGEeKTHBHON O3B
npenapara, HauuHasg ¢ MUHMMAJIbHOH C HapalliBaHUEM ee He
vanie 1 pasa B 2-3 gust. Jlunodunsasie BAB nMeroT KopoTkuit
T1/2 - 1-5 yacoB, BBIBOASTCS U3 OpraHU3Ma MPEHMYIICCTBEHHO
neueHplo. OHU JIETKO MPOHUKAIOT yepe3 remaro-sHIedannye-
CKHii Gapbep M CrIOCOOHBI CBS3BIBATHCS C OeTa-perenTopamMu B
LICHTPaJIbHOW HEPBHOI CHCTEMe, YeM U OOBSICHSCTCS HaM4YKe
HEXXEJaTeNIbHBIX peakiuil (OeCCOHHUNA, IPKUE CHOBUICHUS, JIe-
npeccus), KOTOpbIe HeJb3sl CUUTATh IOJIHOCThIO JOKa3aHHBIMU,
TaK KakK He BBISBJICHO, 4TO BogopacTBopumbie BAB, Hanpumep,
aTEHOJIO0J, PeKe BBI3BIBAIOT MOOOHBIC HeXenarelbHble d(dex-
Thl. OfiHaKo, ONOKUPYS LEHTPaNbHBIE 3 -pelenTopsl, Ipenapa-
ThI 9TOM I'PYHIIbI, 32 CYET MEXaHHMYECKOIO IMOBBILIEHUS TOHYCa
n. vagus, o0nafaioT JOMOJHUTENBHBIM aHTU(PHOPHIATOPHBIM
3¢ deKxToM, YTO CHMKACT PUCK BHE3AMHOW CMEPTH H YIydllaeT
BBDKMBAEMOCTh OOJIbHBIX Kapaunojorudyeckoro mpoduis. Ilo-
cleHsIss 0COOGHHOCTh MMEET NMEPBOCTENCHHOE 3HA4YeHHE JUIs
OONBHBIX, KOTOpbie mepeHecan MM. MMeTcs KIMHUYECKUE
JTaHHbBIE, COIVIACHO KOTOPBIM, IPHMEHEHHE JTUHOPHUIbHBIX Mpe-
naparoB (KIMHUYECKH JOKAa3aHO IS IIPOIIPAHOIIoNa, TUMOJIOIA
U METOIIPOJIOJIa) CONPOBOXKIAETCS CYIIECTBEHHBIM CHHKCHU-
€M YacTOThl BHE3AIIHOM CMEPTH y MAllMEHTOB BBICOKOTO PUCKa
[74,75]. Merabonusupysce B nedeny, tunoduisasie BAB mMo-
I'yT HaKaljIMBaThCs M IIPUBOIUTH K IEPEIO3UPOBKE y MaIHEH-
TOB CO CHIDKEHBIM IIEYEHOYHBIM KPOBOTOKOM, HallpUMED, Y JIUI
HOXKUJIOTO BO3pacTa, Ipu 3actoinoit CH nnu nuppose nedeny,
IpU OIHOBPEMEHHOM IPUMEHEHMHU C JIEKapCTBEHHBIMU IIpera-
paramH, KOTOpble OJIOKHPYIOT aKTUBHOCTb MHKPOCOMAJIbHBIX
(epMEeHTOB NEUeHH, YTO HEOOXOANMO YUUTHIBATh HPH 1Moabope
1036l penapata. Kpome Toro, nmeercss BeposSTHOCTb B3aUMO-
JIeHCTBUS ¢ APYTMMH IIperaparaMy, KOTOpble Takke MeTado-
JU3UPYIOTCs TedeHbto. Hampumep, HecrepouaHble MPOTUBO-
BOCHAJIMTEIbHBIE MPErapaTbl MOryT yMeHbath dddexr BAB.
Hexkotopeie B-aapeHobmokaTopsl (KapBEAWION, OHCOMPOIION,
IIFHI0JION) UMEIOT CBOMCTBA aM(PODUILHOCTH — PACTBOPSIOTCS
B BOJIC M )KUPAaX, UMEIOT JIBa Iy TH IMMUHALUK. [ HUX Xapak-
TEepeH HU3KUH MeTaboM3M «IEepBOr0 MPOXOXKICHUN), IIPOHU-
KaloT B LIEHTPAJIbHYIO HEPBHYIO CUCTEMY U BBIICJIAIOTCS Yepes3
neueHb U nouku. COanaHCUPOBaHHBIN KIIMPEHC 3TUX Mpernapa-
TOB 0becreunBaeT 0€30MacCHOCTh UX MPUMEHEHUS y OONBHBIX C
YMEPEHHOH NMOYEYHON MU N1eUEHOUHOH HEeA0CTaTOUHOCTBIO.
Buytennss cumnaromumerudeckas akTuBHOCTH (BCMA)
cBoiicTBeHHa HekoTopbiM BAB (anmpenosnon, kapreoson, OK-
CIIPEHOJION, NIeHOYTaNIOoN, MHHIOJION, anedyTaol, KcaMoTepod,
LIEJIUNPOJION), 3TO CBOMCTBO BBI3BIBATH IPHU OIPEIEICHHBIX
00CTOSITENBCTBAX AKTUBALMIO CUMIIATHYECKOTO OT/ENa Berera-
THBHOW HEPBHOW CHCTEMbI Ha ()OHE OIOKMPOBAHHUS PEIENTOpa
[37]. B mnaHe KNMHMYECKOTO MPUMEHEHUs TaKoe BHYTpEHHeEe
CUMIIATOMHUMETHYECKOEe AEHCTBHE CHI)KAET B HEKOTOPOM pofe
AKTHBHOCTb aJ[PEHIPIUYECKOro OJIOKMPOBAHMS M BO3MOXKHBIH
pHCK TOOOYHBIX pEakuuil, CBSI3aHHBIX C 3THM OJOKHpOBa-
HHeM. B peanpHON KIMHUYECKOH MpakTHke 3(Q(EeKTHBHOCTH
B-anpenobmnokaropoB ¢ BCMA 11si CHUKEHUsI YPOBHSI apTepH-
anbHOro AapieHus (AJl), npexynpexaeHus CTCHOKapAuu WIH
HapyIIeHUH pUTMa 4YacTO OKa3bIBaeTCsl HEJOCTaTOYHOH. DTO
o0bsicHseTCs TeM, uTo BAb ¢ BCMA MoryT ocyIecTBisTh CTH-
MyJIUpYIOlIee BIMSHUE Ha CEP/LIE, TaK KaK B YCIIOBUAX CHUXKEH-
HOW aKTMBHOCTH CHMIIATOAJPEHANIOBOM CHCTEMBI (HAIpUMeED,
HOYBI0) OHM JEHCTBYIOT KaK aroHHCTHI [-aJpeHOPELeNTOpOB
[12]. ¥V Gonpubix MBC yBenmuueHue 4acTOTHI CEpACYHBIX CO-
KpalleHuil HOublo, BbI3bIBaeMoOM npenaparamu ¢ BCMA, moxxeT
CIPOBOLMPOBATh pa3BUTHE NMpHCTyNa cTeHoKapauu. Ha cerox-
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HsamHuil 1eHs BAb ¢ BCMA yTpatunu cBol0 aKTyalbHOCTb,
TaK KaK B KIIMHUYECKHX MUCCIIEOBAHUIX UX IIPUMEHEHNE UMEIIO
3HAYUTEIHHO MEHEe BHIPAKCHHOE MTO3UTHBHOE BIUSIHUC HA KU3-
HeHHbIH nporHos [31,77].

Dapmaroounamuueckue sppexmol bAB.

OHHU OnpenessiioT BBHIOOP ITHX JIEKApCTBEHHBIX CPEJICTB, B
YaCTHOCTH TPH CEPICUHO-COCYANUCTOM MATOJIOTHH:

- QHTHAHTMHAIBHBIA WM AHTHUIIEMHYCCKHUA 3(PQeKT 00-
YCJIOBJICH YMEHBIICHUEM CHJIBI M YacTOTHI CEPACYHBIX COKpa-
IIeHNi (HeraTHBHBIE MHO- U XPOHOTPOIMHBIE 3GEKTHI), COOT-
BETCTBEHHO, YMEHbIICHHEM IOTPEOHOCTH CepALia B KHUCIOPOIE.
[Ipu yAIMHEHUH BPEMEHH INACTOIMYESCKOTO HAITOJHEHNUS U YBe-
JMYEHUN COCYANUCTON PE3UCTEHTHOCTH B HEMIIEMH3UPOBAHHBIX
3oHax BAB yBennunBaoT KOpoHapHYyIO nepdy3nio UILIeMU3HPO-
BAaHHBIX 30H U B PE3YJbTATE YIIYUIIACTCs] COKPATUMOCTD KHU3HE-
CIIOCOOHOT0, OJJHAKO MOpa)KeHHOro Muokapna. [Ipodunaxrika
cTpecca MUOKApAUaIbHON CTEHKH MOXKET CIIOCOOCTBOBATH TPO-
(uIaKTHKe MUOKapANaIbHOTO HOBpexaeHHs [S8];

- a"THarperanTHbli 3 dext. [IpoBeneHHBII MeTa-aHaNIN3 1O
W3YYCHHUIO BIIUSIHUS KapBEAWIIONA, MPOIPaHOIoia, Jaderano-
Jia WM THMOJIOJNA Ha YMEHbIICHHE arperaluyd TPOMOOLUTOB Y
HalUEeHTOB C KapANOBACKYISIPHBIMHU 3200JIeBaHUAMHE JTMOO (ak-
TOpaMU pUCKa KapAHOBAacCKyIApHbIX 3aboseBanuil (AI, UBC,
CJ1 nnu nepenecennslit UM) npeanaraer ucnonszoBanue bAb
JUISL CHIDKEHHs arperauu TpomOouutoB. HecenekruBHbIe,
muno¢punbHele BAB cumrarorcs Oonee 3ddexTUBHBIME IS
CHIDKCHHUs arperaiuu TpombonutoB [10]. VrHerenwe arpe-
raiui  TpoMOouuToB BAB 00BSICHAETCS MHOTOYHCICHHBIMH
MexaHu3MaMmu. Bo-nepBbix, BAB oka3biBatoT cBoOi aHTHarpe-
raHTHBIN dPQeKT myTeM MX XMMHYECKOro B3aMMOICHCTBHUS C
KJIETOUHOW MeMOpaHoil TpomOouuTta. Cuiia STOro BIMSHUSA
OIpeNeISIeTCsl TNMOPUIEHOCTBIO COCAMHEHHS - Pe3yJIbTaToM
SIBJSICTCSl CTAOMJIM3alUs KJICTOYHOW MeMOpaHbI, YTO JeiacT
€€ MeHee YyBCTBUMTEJIbHON K aronuctam [35]. Bo-BropeIx, [3,-
peuienTop TpoMOOLUTOB OiIoKUpYeT HecelekTuBHble BAB. OtoT
a¢dexT obecneunBaeTcs uepe3 BHYTPUKICTOUHBIH aJeHO3HH-
3,5-unknuueckuii MoHogpochar (HAMD), koTophlil CHHXKAET
HOCTYIUICHHE KalbLUsl B KJIETKy M IOCIEIYIOIIYI0 aKTHBa-
1o TpoMOonuToB [4]. OnHAaKo, B CPaBHECHHU C KOJIHYCCTBOM
0-peleNnTOPOB Ha TPOMOOLHTE, KOJIMYECTBO ,-pelenTopoB
mensle [40], noaTomy Gonee J0ruuHo cuurark, uto BAB BbLsIB-
JISIIOT YaCTHYHO CBOIT aHTUTPOMOOIMTAPHBIN 3(PEKT KOCBEHHO
4epe3 CBS3BIBAHNE TPOMOOLUTAPHBIX PELENITOPOB M CHIDKEHHE
TUIa3MEHHOM KOHLIEHTpauuu KatexosamMuHoB [4]. Hecenek-
THBHbIe BAB CHIXAIOT ypOBeHb KaTeXolaMHHOB Ooiee 3¢-
(dexTuBHO, yeM ceekTuBHbIe [5,41]. B TpeTbux, Beicokoe AJ]
AKTUBHPYET TPOMOOLUTHI Yepe3 pa3Hble MEXaHH3MBI, I0ITOMY
CHI)KEHHE apTepHaIbHOIO JAaBJICHHs CIIOCOOCTBYET CHIIKEHHIO
arperanuu TpoMOouutoB [9]. CHMXeHHE arperanud TpoMOo-
LIUTOB IIPeNOTBpaliaeT TpoMOooOpa3oBaHue, yIUIMHEHHE [UTH-
TEIBHOCTH JUAcTONbl (HEraTUBHBIH JAPOMOTPOIHBIH dddexr),
yiyuiaer nepdy3uio HIIeMH3UPOBaHHBIX YYAaCTKOB MHUOKap/a.
YMeHblIeHHe HAKOIJICHHs HOHOB KaJbLUsI B KapAMOMHOLIUTAX
CIIOCOOCTBYET YMEHBIICHHIO HAIPSHKEHHOCTH CEPACUHOI MbIII-
b, YITyYIICHUIO MeTa0oIMYeCKUX IPOLECCOB, YBEIMYCHHIO
cuare3a AT®. B xoHeyHOM pe3ynbraTe yaydleHHOE KpOBOO-
OecrieueHre UIIEMU3UPOBAHHBIX yYaCTKOB 00ECIIEUUBAET MPO-
(HUIaKTUKY Pa3BUTHS CEPACUHBIX APUTMUIA;

- cocynopaciupsirouinii 3¢ dekr. Cieayer y4uTbiBaTh, 4YTO
MEXaHH3Mbl COCYIOPACIIUPSIIONICr0 JICHCTBHUS y Pa3HBIX «Ba-
sopwiarupyronmx» BADB  pasnuunble, HMHOIZA [OOCTAaTOYHO
CJIO)KHBIE ¥ OKOHYATEJIBHO HE PACKPBITHL. B OOJBLIIMHCTBE OHU
peanusyloTcs 3a CUeT TAaKMX MEXaHHU3MOB: 1) BBIpaKCHHOMH
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BCMA (nunpomnon, anelyToson, LEeIUnponon); 2) Onoxaisl
B,-anpenopenenTopos (kapseauiod, Jaberanon); 3) BHICBOOOXK-
JISHUSI U3 SHAOTENIMANBHBIX KJIETOK OKcHa a3ora (HeOuBOIION),
KOTOpBIH 00JajaeT Ba3oAWIATHPYIOIMMU CBOiicTBamu [55].
HeGuBonon Mozenupyer BbICBOOOXKAEHHE 3HIIOTCHHOTO Ba30-
quiatupyomero ¢akropa - NO B cOCyIMCTOM DHAOTENNH, B
KPYIHBIX U MEJIKUX apTepUAX IPH yJaCTHH KaJIbIUH-3aBUCUMO-
ro MexanusMma [43]. B menblieli creneHn HeOMBOJION BBI3BIBACT
JUIIaTaIiio BeH. Takum 06pa3oM, ¢ OJJHO# CTOPOHBI, HEOHUBOJION
YBEJIMYUBACT aKTUBHOCTh NO-CHHTETa3bl, YTO CHOCOOCTBYET
obpazoBanuio NO ¢ L-apruHuHOM, ¢ Ipyroid — CHIDKAaeT pas-
pYLIEHHE OKCHZA a30Ta CYNEPOKCHAHBIMU paxukamamu [19].
Brnaropapst atuM ¢ dexram Monekyiie HeOHBOJIOIA IPHITUCHIBA-
10T aHTUOKCHAAHTHbIE, aHTHCKIIEPOTHYECKUE, aHTUIpordepa-
TUBHBIE, AHTHOIIPOTEKTOPHBIE U HEPPOIPOTEKTOPHBIE CBOWCTBA
[43]. IIpucyTcTBHE Ba30AMIATUPYIOLIETO KOMIIOHEHTA B €KOTO-
PBIX KJIMHUYECKUX CUTyalUsAX HUMECT ITO3UTHUBHBIH pesyibraTt
taxke npu Al' u CH;

- MeMOpaHOCTaOHIM3YIOIIee WM MECTHOAHECTE3UPYIOIee
lleﬁCTBMe HHOI'Ia HAa3bIBAIOT ACIIPECCOPHBIM BBUAY CHUIKCHUS
B-anpeHOGIOKATOpaMH COKPATUTEIBHOW CIIOCOOHOCTH M TIpe-
CEep/IHO-XKETyA0YKOBO IPOBOAUMOCTH. MemOpaHocTabuu-
supytoiee BiusHue BAB mpucyTcTByeT npeuMyIecTBEHHO y
D-u30oMepoB. D10 AeHCTBIE HA3BIBAIOT “XUHHIHHOIOTO0O0HBIM,
Tak Kak oHo oObenunsieT BADB ¢ I rpynmoii aHTHapUTMHUYECKIX
MperaparoB, PO MECTHBIX aHECTETUKOB, K KOTOPOH IpH-
HaUICKUT XUHUJWH U IIPOKauHaMK /[, OCHOBHbIM CBOMCTBOM KO-
TOPBIX ABJIACTCA CHUKCHUEC NOCTYIIICHUS MOHOB HaTPpUs B KJICT-
Ky BO BpeMs JCHONSAPU3ALUY, YTO BIICUCT 3a COOOM CHMXKEHUE
CKOpOCTH ACIOJIApU3allui 1, B MEHbIIIEH MEPE, BEJIIUYUHBI 110~
TeHIMana aelctus. [pyrue cBoiicTBa moTeHIMana ASHCTBUSA,
TAaKHC KaK €ro JJIHUTCIbHOCTb M BCJIIMYHWHA INOTCHIHAJIa ITOKOA
He u3MeHstoTes. Jto aerictBue BAB panee paccmarpuBanock
KaK OCHOBa aHTHApUTMHYCCKOI'O BJIMAHHWA, O[JHAKO B p€aJIbHbIX
KIMHUYECKUX YCIIOBUIX MeMOpaHOCTaOum3upyrommi 3¢pexrt
OKa3bIBaCTCAd HE3HAYUTCIIbHBIM: IOCTAaTOYHBIEC €ro IIPOABJIIC-
HUSA OOCTHUIAalOTCA IPU 103aX, KOTOPBIC IPEBLIIIAIOT 06bI'~IHO
HUCIIOJIB3YEMBIC Y TIALIMCHTOB KapAHOJIOTIMYECKOIro l'lpO(bl/lJ'[ﬂ B
10-100 pa3. He uckiroueHO, YTO y HEKOTOPHIX OOJBHBIX MPH
3HAYUTCIIBHOM CHHWXCHHUH COKpaTHTeHbHOﬁ U TIpeacepaHo-
JKEITyJ0YKOBOH TPOBOIMMOCTH MEMOPaHOCTaOMIN3UPYIOIIee
JICHCTBHE MOXET HMMETh OIMOJHUTEIbHOE HEOIArompusTHOS
3HAYCHHE;

- KapAHOIPOTEKTOPHOE JielicTBrE. D3 PEKTHBHBIMU KapIHo-
IPOTEKTOPHBIMU CPEACTBAMH, CIIOCOOHBIMHU YIYUILIUTh IPOTHO3
BBDKHBAHHUSA, YMEHBIIUTH PUCK HOBBIX KOPOHAPHBIX CO6blTMﬁ u
BHE3AIHOW CEpICYHON CMEpTH, B MCCICHOBAHHSX, IPOBEICH-
HbIX B 80-X rofjax MpoILUIOro CTOJIETHS OKa3aJIUCh TOJIBKO Ipe-
napatel 63 BCMA. O6mumu cBoiictBamu BAB ¢ moka3anHbIM
KapAMOIPOTEKTOPHBIM JICHCTBHEM, TaKMX KakK IIPOIPAHOIIOI,
OUCOMPOIION, METONPOIION, KAPBEAUION U HEOHBOJION, SIBIISIOT-
cst munouiabHOCTh M oTcyTcTBUe BCMA HE3aBHCHMO OT CTe-
nenu B -cenextusHocTH [12]. Kapsenuson Gosee BbIpa)eHHO,
4eM METOIpOJIoJia TapTpaT CHUXKAeT cpeqHuii o0beM TpoMOo-
LUTOB, YTO ABJIACTCA HE3aBUCUMBIM ITPEAUKTOPOM HEXKEIIATCIIb-
HBIX PE3YJbTaTOB OCTPBIX KOPOHAPHBIX coObITHiA [10,56,57,76].
KapauonporekropHslii 3¢ dext HeGuBonona y 6onpubix XCH
JIOKa3aH B PaHIOMH3MPOBaHHOM IUIane00-KOHTPOIUPYEMOM HC-
cnenoBanun SENIORS [26];

- PEHOIIPOTEKTOpHOE JeiicTBue XapakTepHo 11t BAD nocnen-
HEW reHepalyu, ¢ JUMoGHILHBIMEA CBOWCTBaMU U 63 BCMA
- KapBeawion [6], KoTopslit uepe3 cnenuduuecKkiue MUTOTCHHbIS
peLenTopsl yrHeTaeT npoiar)epannio ¥ MUTPALUIO TJIaJKOMBI-
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mweyHslx ki1etok [29]. Kapeeauion taxke Oiokupyer anbga-
aJIpeHIPIUYECKHE PELENTOPbl, YTO MOXKET IO3UTHBHO BIMATH
M Ha MOYeYHYI0 (YHKIHIO, YIydarh MepQy3Hio MapeHXHMBbI
nouex [32]. [IpeumyiiecTBamMu KapBeAUIOIa B PEHOIPOTEKIUH
SBISIFOTCSA: 1) ToTanbHas anbga-aapeHepriuueckas 0okaa, Ko-
TOpas yimydiaeTr nepdys3uio CKeJIeTHBIX MBI C OJHOBPEMEH-
HBIM YBEJIMUECHHEM YTHIIN3AlUU TIIFOKO3bI U YyBCTBUTEILHOCTH
TKaHeil kK uHCynuHy [79]. 10T 23 dexT MoKeT ObITh 3HAYUMBIM
MOMEHTOM PEHOIPOTEKLHH Y JIUI C XPOHUYECKOil OOJIe3HBIO
nouek (XBII) HeBocnanuTenbHOI PUPOABI - TPU METabOIHYe-
ckoM cuapome, oxupennu, Al u CJI. 2) kap6a3onpHas rpymmna
B MOJIEKyJIe KapBeIWIoja OTBEYAET 32 CBA3BIBAHUE CBOOOIHBIX
panuKaoB, KOTOpble 00pa3yloTcs B OpraHu3Me, 0COOEHHO Ype3-
MmepHo npu XBII BocnanurensHOro reHesa, OCJI0KHEHHOM aHe-
muel [6]. 3) kapBeANI0Ny CBOWCTBEHHO yTHETEHHE CEKPELUH
MOIITHOTO Ba30KOHCTPHUKTOpa - 3Hporenuna [11]. 4) cam mpe-
napat ¥ ero MeTaboJIUThl 00J1a1al0T AaHTHOKCUIAHTHBIMU CBOMA-
ctBami (36, 50, 66), npenapaT oKa3bIBa€T TOPMO3SIILIEE BIUSHHUE
¥ Ha IPOYKIHUIO aHHOHOB, KOTOPBIE aKTUBUPYIOTCSI HEUTPODH-
saMu [25]. YrHeTas SKCIpecCcuIo MOJIEKyY aAre31H, KapBEAUION
YMEHBIIACT JIOKAJIbHYI0 MUTPALIUIO HEHTPOUIIOB, 0OecrieunBa-
€T NMPOTHUBOBOCTIANUTENBHBIN dpdekT [21]. 5) npu mmTensHOM
IPUMEHEHUU KapBeIWJIONa HaOIIONAeTCsl aHTHUANONTHYSCKHN
a¢dekT uepe3 yruereHue cekpelun (akropa HEKpo3a OIyXO-
neit-ansda [52,54,71]. 6) npuMeHEHHE KapBEIUIIOIa OKa3hIBaCT
yrHerarouiee BiusHue Ha 3xcnpeccuo sVCAM, IL-6 u npyrux
IIUTOKUHOB. J[06aBiIcHNE K CTAHAAPTHON TEPANMK KapBeIUIONa
npu nedeHnn XCH compoBoxaaercst yrHETeHUEM HPOAYKIUH
TaKuX [MUTOKKHOB, Kak IL-1-B, IL-6 [39,76]. 7) kapBemuon 00-
JIa/laeT NMPSIMbIM YTHETAIOUIMM JeHCTBHEM Ha CEKPELMIO peHUHA
IOKCTarIOMEpPYJISIPHBIM armaparoM modek [17], GiarompusitHO
BJINSICT Ha CTPYKTYPHYIO IEPECTPONKY MapeHXUMBI I10YEK.

ObocHosanue noxkasanuti k npumenenuto bAB:

HUBC: creHoKkapaus HANPSIKeHUS CTa0MIbHAS.

BAB 001a1at0T BhIpaKCHHBIM aHTUAHTMHAJIBHBIM HJIM aHTHU-
MIIEMHYECKUM AeHCTBHEM, CPABHIUMBIM C HUTPAaTaMH U aHTaro-
HHUCTaMHM KaJbLUs, I03TOMY OHH BMECTE C IOCIEAHUMH BXOIAT
B I'pyIILy IpenapaToB nepBoro psaa y 6onbHbeix MBC, koTopsie
CTpaJaloT CTa0WIBbHOM cTeHokapaueh [23,59]. V nauueHToB co
creHokapaueit BAB ocrarotcst ctannapTHOM Tepanueit A 00-
JIETYSHUs] CUMIITOMOB U BTOPUYHOI NPOGHUIAKTHKHA KapJHoBa-
CKyJISApHBIX coObITHi. B pexomennamusx AHA u ESC BAB kak
npernaparsl NepBON JIMHUM PEKOMEHIYIOTCS MPU CTaOMIbHOU
CTEHOKAPIUH [UIs1 KOHTPOJISL YaCTOTHI ITyJIbCa U CHMIITOMOB (YpO-
BEeHb Jloka3zaTenabHOCTH [A). Tepanust BAD paccmarpuBaercs u'y
ACHMIITOMHBIX ITAIIUEHTOB ¢ OOJIBLION 30HOH nileMuH (ypoBEeHb
nokazarenbHocTd [[aC) u npu MUKPOCOCYIMCTBIX MOPAKEHUAX
JUIS yMEHBIIEHHUS CUMITOMOB CTEHOKAapIUU NPH Harpys3ke (ypo-
BeHb JlokazarenabHocTu IB). Tepanus BAbB crabunbHO# cTeHo-
KapAuU CONPOBOXKAACTCS 3HAUYUTEIbHBIM YIYYLICHHEM TaKUX
IapaMeTpoB, Kak BpeMs cHIbKeHus cermeHta ST u mpuctyna
0oJn, JUITUTEIBHOCTh BPEMEHHU HArpy3KH, BEJIMUMHA HArpy3KU.
OHM MOTYT TaK)Ke CHH)KaTb CUMITOMaTH4YE€CKUE U aCUMIITOMA-
THUYECKHE JITH30/(bl HIIEMHH Ha MPOTSDKCHUM JHEBHOW aKTHB-
Hoctu [51,58]. Jloka3areiabCTB B IM0JIb3y YMEHBIICHUS CMEPT-
HocTu OT npumeHenust bAB npu crabuiibHoit cTeHOKapun 6e3
WM B anamuese 1o ceii neHb He umeercs [8]. OnHako, JaHHbIC
MexIyHapoaHoro uccienosanus Beta - Blocker Pooling Project
YKa3bIBalOT Ha BO3MOXKHOCTb TAaKOTO ITO3UTHUBHOIO BIIMSHHUSA
BAB [7]. HoBbIX MeTa-aHaJIM30B U COOTBETCTYBYIIUX TPANUIIOB
10 3HAYUTEJIbHOMY BIMsHUIO BAB Ha cMepTHOCTb y allueHTOB
co CTaOMIIBHON CTEHOKapaue He OOHApYKEHO, OJHAKO Mpe-
JlaraeTcsi UCIOJIb30BaHUE KapAuoceaeKTuBHbIX BAB mis ymyu-
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IICHUS] YaCTOThI BBDKUBAHUSI TaKUX nanueHToB [34]. Haubonee
4acTo JUlsl JICYCHUsI CTEHOKAP/IMH MCTIONB3YIOT 3, -CEICKTHBHbIC
BAB 6e3 BCMA [58]. B-ampeHo610KkaTopsl 0COOCHHO MOKa3a-
HbI 0OJIBHBIM CTEHOKapAKeH Mmociie nepeHeceHHoro pannee M,
IIOCKOJIBKY BO MHOI'MX PaHAOMH3HUPOBAHHBIX HCCJIICAOBAHUAX
POJICMOHCTPUPOBaHa crtocoOHoCcTh BAB yBenmnunBarh BBDKHU-
BAaeMOCTb TaKuX nanuenTos [1,2,23,59].

CormmacHo JaHHBIM HECCKOJIBKHX OONBIITNX SIMUIACMHUOJIOT U~
YCCKHUX MCCHeﬂOBaHMﬁ, BBISABJICHA IIpsMas KOPPEISLUMOHHAA
cBa3b Mexay UCC B mokoe W CMEPTHOCTBIO: OOIIEH, OT cep-
JICYHO-COCYAUCTBIX U Apyrux npuuud [46,53,59]. Ilpu usyue-
Hun post YCC B mporHose psiga 3aboieBaHuii BBISIBICHO, YTO
€¢ IOBBIIICHHBIH ypOBEHb KOPPEIUPYET C MOBBILIECHHBIM PU-
ckoM BHe3anHoi cMeptH [30], a Tawke (mpu YCC>80 B MuH)
C BEPOSITHOCTBIO pa3pbiBa arepoMaro3Hoi Omsamku [27]. YV
6ombbix UIBC Bbicokass UCC siisieTcss HE3aBHCHMBIM (ak-
TOPOM pHUCKa OOLIed U CepAEUHO-COCYIUCTOH CMEPTHOCTU U
HPEIUKTOPOM He(aTaabHBIX CEPACYHO-COCYIUCTBIX COOBITHIL.
[MoaTomy, cpeau JiekapCTBEHHBIX CPENICTB, CIIOCOOHBIX CHHKATD
UCC, BAB no mpaBy 3aHUMaIOT JUAUPYIOLIYI0 no3unuio. Ha-
3Hayasi bAB, HeoOXomuMO NOOHMBATHCS BBIPAKCHHOW OJIOKAIIBI
B-anpenopeuentopos win ymenbinenns: YCC 10 onTuMansHOTo
ypoBHs 55-60 B MuH. ITo pexomeHpanusM AMeprukaHCKol acco-
[UALIK KapJHOJIOTOB Y OOJBHBIX TSDKEJIOW CTEHOKapAuel Nnpu
Ha3HaYeHHU PB-agpeHobnokaropoB MoxHO nocturate YCC<50
B MHH., €CJIU IIPHA 3TOM HE€ BO3ZHHUKACT HECTIPUATHBIX omymel-mf/'[
¥ He pazBuBaerca AB-Onokana. ITockonbKy 4yBCTBUTENIBHOCTD
Kk BAB y pa3Hbix 00JIbHBIX HEOIUHAKOBA, HEOOXOAUMBIiT 3 PeKT
MOXET JOCTUTAThCS MPH pa3IMyHbIX J103aX npemnapara. [Ipu ot-
cyrcreun CH, neyenue 601bHOTO npenapaToM MOKHO HAYMHATD
cpa3y B cpenHeil 3()(GeKTHBHON W, KaK HpaBmiIo, Oe30MacHOM
no3e (Hanpumep, 100 Mr MeTorpososna, 5 Mr 6uconposiona), 3a-
TeM, B 3aBucuMocT oT YCC, ymeHblIas WIn yBEIUYHUBas €e.
Kpurepusmu Boibopa BAB cunrarorcs mokazannast a(dexTus-
HOCTB, XOpOIIasi MEePEHOCHMOCTh Mpernapara U yao0CTBO €ro
npuema (1 pa3 B CyTKu).

HndapkT Mmuokapaa.

IIpu orcyrctBuM mpotuBomnokazanuii BAB MoxHO Ha3Ha-
yarbk npu octpoM MM ¢ nepBoro Hs oT Hauyana 3a0o0jeBaHUS
C 1IeNBI0 KYITMPOBaHHs OOJICBOTO CHHIPOMA, OTPAaHUYCHUS pa3-
MepoB MH(ApKTa, NPeIyNPEKACHNs Pa3BUTHS TSDKEJIBIX apHT-
MM ¥ BHE3AITHOH CMEPTH, a TaK)Ke YBEIMYCHHs 00Iel cMepT-
HOcTH. B miane6o KOHTpoaupyeMbIX uccnenoBanusx npu VIM
(BHAT, the Norwegian Multicenter Study Group Trial, and the
Go'teborg Trial) naznauenne BAB maumenTam mocie HOBOTo
WM cHmxkaet obrryr0 cMepTHOCTh Ha 25-35% [1,3,33]. Meta
aHajn3 22 NPOJIOHTMPOBAHHBIX IUIAIIE00-KOHTPOIUPYEMBIX HC-
caenoBannid npu MM moxprBepawt Mosib3y ISl BEDKUBAHUS U
OTHOCHTEIIbHOE CHIDKEHHE CMEepPTHOCTH y 23% OOJbHBIX, MPH-
aumaromux BAB [72]. Dtomy cnocoOCTBYIOT Takue 3(heKTs
BAD, xak ymenpuienne YCC, HanpspkeHUs. CTEHKH JIEBOTO XKe-
JIyI04YKa U, COOTBETCTBEHHO, IOTPEOHOCTH MHOKapAa B KUCIIO-
poxe, a TakKKE YrHETCHHUC TI'MIICPAKTUBHOCTU CHMITaTHYECKOU
HEPBHOW CHCTEMBI M JJICKTPUUECKONW HeCTaOMILHOCTH MHOKAp-
na. [Ipu ynopHoM 60J1€BOM CHHIpPOME, He MOAAIOIIEMYCsl IeH-
CTBUIO HAPKOTHYCCKUX CPEACTB, ITIOBTOPHBIX 3IU304aX UILIEMHUU
MHOKap/a, HeKOHTponupyemoil Al, Taxukapiuu U apuTMHAX
(ocobenHoO B nepBble cyTku VIM) noka3zaHo BHyTpUBEHHOE ITPU-
menenue bAD [28]. Mera-ananu3 16 paHIOMU3UPOBAHHBIX HC-
ClJIC/IOBaHUI TIOKa3aj CHU)KCHUE CMEPTHOCTH HPHOIM3UTEIBHO
y 8-13% mnanuenToB, koTopsle npuHuManu bAb nHTpaBeHo3HO
B riepBbic 24 vaca ot pa3Butus VM, u puck peundapkra [15].
B wuccnenoanun CHARISMA nponeMOHCTpUpOBaH IMPOTEK-
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TUBHBIN 2 deKT peunnusa uieMuieckux coosituii (MM) npu
npueme BAB [8]. Ilpu octpoii cepaeuyHOl HEIOCTATOYHOCTH
BAB MoryT ee yCHITUTh, BBI3BaTh KapAHOTEHHBIH IIOK Uuepe3 He-
raTuBHbIA HHOTPOIHEIH ¢ ekt Ha muokapa. COMMIT Tpaiin,
KOTOPBIN HCCIIeI0Ba PaHHEEe MHTPABEHO3HOE U MOCIIEAyoLIee
nepopajgbHOe HazHaueHue Merorpoiona y 45852 nanueHToB ¢
VM nokazan, 4To paHHee ucnonb3oBaHue bAB cHmxaer puck
perHbapKTa, a TaKXKe KeIyI0ukoBoro (Gudposza. OmHako yBe-
JIMYUBACTCS PUCK KApAUOTEHHOT'O LII0Ka, KOTOPBIN, B OCHOBHOM,
HaOroaeTcs B mepBbie 24 yaca 1 0COOCHHO BBICOKHUM SIBJISICT-
cs1 y nmanentoB 70 JeT W crapiie ¢ YpOBHEM CHCTOIUYECKOTO
AJ1<120 mm Hg, YCC>110 B muH, c III cragueit Toxectn CH
no Killip T. [16]. BAB ynyd4imaioT nporso3 BEDKHBaHHS MOCIE
neperecenHoro UM ¢ coxpaHeHHO# (pakiiueii BeIOpoca JIeBo-
ro Xelyaouka. ¥ 0osibHbIX, neperecuux VIM npu namuuun CH
nonrocpouHsli mpuem BAB yMenbiaeT puck kapIuoBacKyssp-
HOW CMEpPTHOCTH, 4TO 1noka3aHo B ucciepoannn CAPRICORN
(cpaBHUBasics KapBenwion u riane6o) [22]. B cy6-ananuze
SENIORS npuem nebusosnona B Tedenue 2 jet npu CH u 3abore-
BAHMU KOPOHAPHBIX apTepuil Ha 32% yMEHBIIACT PUCK PAa3BUTHSA
VIM. HoBblii MeTa-aHaJIN3 CEMU UCCIIEIOBAHMI BBIIBUI CHIDKCHHE
BCEX CIIy4aeB CMEPTHOCTH Y NMALMEHTOB, KOTOPbIE MOIyYaIn I1e-
popanbsHo BAB nocne nepenecennoro IM ¢ npumeHenuem nep-
KyTaHHOTO KopoHapHoro BmernarenscTsa [49]. BAB addextnBHO
CHIDKAET KapJUaJIbHYIO U BCE CIIy4ay CMEPTH Y MALEHTOB C CH-
cromuueckoif CH u octpsiM 1IM [10,14,24]. V nauuentos ¢ C/1 2
tuna u UBC ¢ IM B aHaMHe3e 1 CHIDKCHHOM (ppakimeii BpIOpoca
nesoro xenynouka (HFrEF), koropsie npunumamu BAB ormeueno
CHIDKEHHE BCEX CIIydaeB CMEPTHOCTH, YTO HE HaOJIIOaIoCh Y Ta-
1entoB ¢ IM/HFTEF, koTopbIM prMeHsIIach paHHsIs PeBaCcKyIisi-
pusarwsi. He omnyanuck o (pukcanuy Beex CiiydaeB CMEPTHOCTH
narieHTh ¢ CJ1 2 trmna u UBC 6e3 UM/HFrEF, kotopsie npuHrMa-
1 BADB u ve npunnmanu [61].

ApTepuajibHasi THIIEPTEH3MSI.

Oxkono 1 mipa., T.e. 26% B3pOCIIOro HACEJIEHUSI B MUPE UMe-
10T MOBBIICHHOE AaBiieHue. B EBpone runepreH3ust Bcrpeya-
ercsi y 30-45% B o0wieil momyssiiuy, ¢ Pe3KUM MOBBILICHAEM
ypoBHsl 3aboneBaemocTu ¢ Bo3pactoMm [38,47,60,62-64]. Ile-
JIECOO0PA3HOCTh INMUPOKOTO mMpuMeHeHuss BAB mis neueHuns
6osbHBIX Al HocTaBieHa 10 COMHEHUE BBULY HEZIOCTaTOYHBIX
JIOKa3aTesIbCTB MOOOUHBIX PEAKIMi, MOTyYSHHBIX MPU HCHOJb-
30BaHuM BbICOKUX 7103 BAD (3.1% B konTpose nporus 14.4% na
tepanuu; KP 4.59, 95% AU 4.11 no 5.13) [70]. OcHoBo# st
3TOr0 MOCIY)XWIH Pe3yJbTaThl METa-aHAIU30B PAAa PaHAOMU-
3MPOBaHHBIX KJIMHHYECKUX HCCIICOBAHUM, B OOJIBIIMHCTBE M3
KOTOPBIX OLICHUBAIACh d(PPEKTUBHOCTD aTeHOJIONA HIIH KOMOH-
Hali aHTUTHIEPTEH3UBHBIX CPENCTB, B COCTAB KOTOPBIX BXO-
nun areroston [80] — ato uccnenoBanue ASCOT [20] u 1Ba me-
Ta-aHaJIM3a, BBITIOJIHCHHBIX LIBEICKUMU HccienoBatessimu [13,
45]. B 2017 . Wiysonge C.S. et al. ony0ianKoBaan pe3yibTraThl
aHanu3a 13 paHIOMHU3UPOBAHHBIX KOHTPOJIUPYEMBIX UCCIIEI0BA-
uuit (PKW) [67]. CpaBuuBanuck BAB ¢ mane6o (4 PKU, 23613
yuactHuKoB), quyperukn (5 PKU, 18241 y4actruk), 6iokaro-
pol kanbiuesbix kaHanoB (BKK) (4 PKU, 44825 yuacTHuKOB)
¥ MHTHOUTOpPBI peHuH-aHrnoreH3nHoBod cucremsl (MPAC) (3
PKU, 10828 yuactaukoB). 3tu PKU nposoamiucek mexay 1970
1 2000 rr., B OOJBIIMHCTBE U3 HUX OTMEUAJICSl OrPaHUYCHHBIN
JIM3aiiH UCCleJOBaHUH, BBICOKUI PUCK OTKJIOHEHUU NP OINaB-
JICHUM JaHHBIX aHanmu3a. 40245 yyactHukoB mnosydanu BAD,
TPH YETBEPTHU U3 HUX — ATCHOJION. ABTOPBI HE HAIIIJIM HU O{HOTO
pe3yabrara Tpailjla ¢ MCHOJIB30BAHHEM HOBBIX Ba3OAMIIATHPY-
tomux bAB (nanmpumep nebusonomn). ITo pesynsratam anammusza
PKU pasuuiibl Bo Beex ciaydasx cmeptu Mexay BADB u miane6o
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(KP 0.99, 95% U1 0.88 no 1.11), nuyperukamu nnu MPAC He
HaOJFOIa)N, OJIHAKO OHU ObLTH BbIle pu BADB B cpaBHEeHHH C
BKK (KP 1.07, 95% AW 1.00 no 1.14). lokasarenbcTBa cCMEpT-
HOCTH OBUTH YMEPEHHO BBIPa)KEHHBIMH BO BCEX MCCIICIOBAHUSIX.
Db ek eueHns BCeX KapAHOBACKYISIPHBIX 3a001eBaHN ObLT
Bolie npu bADB B cpaBHenun c mtane6o (KP 0.88, 95% /11 0.79
no 0.97; HU3KMH YpPOBEHb JI0Ka3aTeIbHOCTH), HAOJII0AAIOCHh
ymenbienue uueyastoB (KP 0.80, 95% AU 0.6610 0.96; uusz-
KU ypOBEeHb J0Ka3aTeNbHOCTH) U yiydlleHHe npu Hemudde-
penumpoBannoit UBC (KP 0.93, 95%/11 0.81 to 1.07;cpennuit
ypOBeHb JlokazarenabHocTH). Dddekt ot npuema BAB npu UBC
6b11 Xyxe, ueM ot npuema BKK (KP 1.18, 95% JIU1 1.08 to 1.29;
CpeIHUI ypOBEHb JOKA3aTeIbHOCTH), HO HE OTJIMYAJICS OT TaKO-
BOTO IIPU TEpauu JuypeTuKkaMu (cpequuii yposens) uiu MPAC
(Hu3kuit ypoBeHb). OnHaKo, HaOMI0AAEeTCS YBEINUCHUE HHCYIIb-
toB nipu bAB B cpaBHenuu ¢ BKK (KP 1.24, 95% /11 1.11 no
1.40; cpennuii yposenb noxasarensHoctu) u MPAC (KP 1.30,
95% AW 1.11mo 1.53; cpenHuil ypoBeHb 10Ka3aTEIbHOCTH).
Paznuna mexny BAb u auyperukamu (HU3KUH ypOBEHB J10Ka-
3arenbHOCTH), BKK (cpennuii ypoBeHb N0OKa3aTeNbHOCTH) WIN
WPAC (Hu3kuit ypoBeHb goKa3aresapHOCTH) B jieueHnd XCH He
BbIABJICHA. B 01HOM nccieoBaHUM MPUHUMAIN y4acTHe O0JIb-
HBIC B BO3pacte 65 JIeT U cTapiiie, IpUeM areHoJI01a y HUX acco-
nuupoBaicsi ¢ oboctpennem XCH B cpaBHeHMU C TUypeTHKAMU
(KP 1.63, 95% U 1.1510 2.32). YyacTHUKH, IPUHUMAIOIIHNE
BAB, umenu Oofbliie IMIAHCOB MPEKPATHTh JICYCHHUE H3-3a TI0-
604HBIX 3(PEKTOB B CpaBHEHHHU C TeMH, yTo npuHuMan NPAC
(KP 1.41, 95% AW 1.29 no 1.54; cpennuii ypoBeHb 10Ka3aTe/b-
HOCTH), OIHAKO X KOJIMYECTBO OBLJIO HE3HAYUTEIBbHBIM WU HE
OTJINYAJIOCh OT NMPUHUMAIOMKX IUIanedo, auyperuku wim BKK
(HM3KMH YpOBEHb Jl0Ka3aTenbHOCTH). COIIacHO pe3ynbTaTram
aHanu3a npueM BADB nmeer He3HaunTenbHOE BIMSHUE WIM HE
BIMSIET HA KOJMYECTBO CMEpTEeH Cpexy OOJIBHBIX C BBICOKHM
AJl. Dot ahdexT okaszaucs MOX0KNUM MPH MIPUEME THYPETHKOB
u NPAC, cmepTHOCTH ObUIa BbIIIEC y MpuHUMatomuXx bAB npu
AT B cpaBHenuu ¢ BKK. BABb MoryT ymenbIaTh KOJIM4eCcTBO
UHCYJIBTOB, 3Q(GEKT CPaBHUM C Teparueil AnypeTHKaMHu, OIHa-
ko BAB ycrynator adpdexry UPAC n BKK B npenynpexaenun
UHCYJILTOB. BAB MMEIOT He3HAUYNTEILHOE BIUSHUE UM HE BIIH-
SIIOT Ha KOJIMYECTBO MPUCTYNOB CTEHOKAPJMU CPEIAH OOJBHBIX
THIIEPTOHUYECKOM 00JIe3HBI0. DTOT 3(h(HEKT OKA3aICH TTOXOKUM
npu npueme anyperukoB, MPAC wiun BKK. Ongnaxo, cpenu suig
65 neT u crapiie 1okazaHo, uto bAB o addexrruBHOCTH yCTY-
natot quyperukam. Wong G.W. et al. [69] B 2016 1. npoBesnu
ananu3 56 PKU, B koTopbIx u3ydanack 3pGEKTUBHOCTh CEIICK-
THBHBIX BAB B JledeHnn runeproHuveckoil Gonesnn y 7812
nanueHToB. Cpean BAB wucnosnp30Bain GUKCHPOBAHHBIC O3B
areHosona (Tenormin), metomnposnona (Lopressor), HeOuBOIOTA
(Bystolic) and 6ucomnponona (Zebeta, Monocor). YV G0onbHBIX
JIETKOH M cpeanel crenenpio Al bl—CeHeKTMBHble BAB cumxa-
mu A/, B cpennem, Ha -10/-8 mmHg 1 yactoTy cepueduenuii Ha
11 ynapos B MuH B cpaBHEHHH ¢ T1ane60. b -cenekrusnbie BAL
noHmwkanu AJl aHamoruuHo HecenekTuBHbBIM BAD 1 B Oosbimieit
mepe, 4em BAB ¢ BCMA. b -cenextupHbie BADB nonmxkanu cu-
croyimueckoe AJl aHanoruuHo, a auacroindeckoe AJl B 001b-
et mepe, ueM nuyperuxu, MPAC u  Gnokatopbl peLepTopon
anruotensuHa Il (BPA). Ilockonbky cucronnueckoe u aua-
cronnyeckoe AJl cHIkaroTcs NpUOIU3UTENBHO B OAMHAKOBOH
Mepe, b -cesnekTiBHbIE BAD He CHUKAKOT MyJIbCOBOTO JaBICHHUS!
[69]. HoBble b -ceneKTHBHBIE HITH C BA30MIATHPYIOMIMMH CBOMH-
cTBaMu (kapseauios, He6usonon) BAB npu AI' ymeHbiaroT
LIEHTPAJIbHOE IyIbCOBOC J1aBJICHUE U JKECTKOCTh aOpThl Ooiiee
3G PEKTUBHO, YeM aTCHOJION WK METOMPOJIOT U UMEIOT MCHb-
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1ee Koau4decTBo 1mooouHsix addexros [47]. [lpu neuennn AT
IPEUMYILIECTBO CIEAYeT OTIaBaTh IPOJOHIUPOBAHHBIM IIperia-
param, AedcTByonMM 24 gaca, 4YTO IPEAOTBpalLIaeT yTpPEeHHEe
noBeiieHue AJl 1 00ecneynBaOT CTAOUIBHOCTD KOHIICHTPAIIHH
npernapara B KpOBH Ha NPOTSDKEHUH Iepuopa AEHCTBUA. DTO
BBICOKOCEeKTUBHBIC BAD, obnanaroriue aUmoGpUiIbHOCTBIO H
6e3 BCMA, takue kak Oucomnpoiios, 6eTakcosos, HeOUBOIOI,
IPOJIOHTUpoBaHHbII MeTonponoin. CoracHo Pekomenaanuii mo
neuenuto A" EBpornieiickoro o01ecTBa KapIuoaoros, J0MOIHHI-
TEJIBHBIMY TIOKa3aHUSAMH K Ha3HA4YCHHIO [-apeHOOI0KaTOpOB
SIBJIIIOTCSL HAaIM4Ue y GONBHOrO CTEHOKApAUH, MEPEHECEHHOTO
WM, 3acroitnoit CH, Taxuapurmuii. VIx MOXXHO Ha3zHa4aTh IpH
AT 6GepeMeHHBIM, OTHAKO TOJBKO bl—CeJ'leKTI/IBHbIe. BAB uene-
CO00pa3HO HCIONB30BaTh Ha paHHHX cragusix Al, ocobeHHO
Korjaa €CTb CUMIITOMBI THIIEPCUMITIATUKOTOHUH.

Ocobennocmu evioopa BAB npu AT

[Iponpanonon BBUAY KOPOTKOW IUIMTENBHOCTH JAEHCTBUS,
3HAYUTCJIBHOIO KOJIMYECTBA HOGO‘-[HIJIX peaKuHﬁ, OTCyTCTBl/Ifl
KapAUOCCICKTUBHOCTU €CTCCTBCHHBIM 06pa30M yTpaTun CBOH
no3unuu B yiedueHun Al OpHako nmpuUMEHEHHE MPOIPaHOIIoIIa
NaTOreHeTUYeCKu 000CHOBAHO Mpu Al' M TUPEOTOKCHUKO3€E, TaK
KaK 3TOT Hpemnapar OJIOKUPYeT Mepexo]] TAPOKCHHA B TPHHOATH-
ponuH. CrlocoOHOCTE BIUATH M Ha b - 1 Ha b,-aapeHOpenenTopsl
obecrieunBaeT 3¢(GEKTUBHOCTD MPOMPAHOJIONA B JICUCHHH TTOP-
TaJbHOW T'MIEPTEH3UU U ICCEHIMANbHOro Tpemopa. beictpoe
Ha4dajl0o U KOpOTKasd IJIUTEJIbHOCTbH }lel‘/)ICTBI/ISI B COYCTAHHUHU C
cenaTuBHBIM d(P(EKTOM B CHILy JIETKOTO MPOXOXKICHHS Yepe3
remMaTtosHueannyeckuii 6apbep SBISIOTCS TEOPETHYSCKUM OC-
HOBAHUEM IIPUMEHEHUS IIPOIIPAHOIIOIA I KYIIUPOBAHUS HEOC-
JIOKHCHHBIX HeﬁpOBeFeTaTHBHbIX T'MNEPTOHUYECKUX KPU30B, 3a
UCKITIOUCHHEM (DEOXPOMOITUTOMBI.

Mertomnposnon U GHCOIPOIIO, UMEHHO VISl 3THX MPENapaToB
CYILLECTBYET AOKa3aTeNbHas 0a3a MO3UTUBHOTO BIMSHHS HA ITPO-
rao3 6ombHbIX Al (uccnenoBanust STOP, STOP-2, MAPHY).

KapauocenektuBHOCTb, OoJibLIAsl JUIMTENBHOCTh JEHCTBUSA,
MeTabouuecKkass HeUTPaJIbHOCTh XapaKTEePHbI JJIs1 OETaKCoJo-
J1a, OJHAKO CIOCOOHOCTH 3TOrO Iperapara BIUITh Ha HPOTHO3
60nmbHBIX A" B KIMHHYECKHX UCCIEN0BAHUAX HE H3y4alach.

nOl’lyJ'[ﬂl_Il/Ifl IMalUEHTOB, KOTOPBIM B cxeMy TCparnnu HCO6X0-
nuMo BKI0YaTh BAB Gosbias. Bo-mepBsix, mo npuyriHe 00II-
HOCTH (DaKTOPOB PUCKA U HEKOTOPBIX 3BCHBEB marorcHesa, Al
gacto couetaercs ¢ IBC, a BAD ynyumaior kauecTBo KHU3HH
U TPOTHO3 OOJIBHBIX CTEHOKapIuei, 0COOSHHO MEepEeHeCUInX
NM. Bo-BTopbIX, otoMy 4to y GonmbHbIX Al "acTo pa3BuBa-
ercss XCH, xoTopas siBiasieTcsi aOCONIOTHBIM IMOKa3aHUEM IS
HaszHaueHuss BAB — OGucomnposona miu MeTonposnona cykiuHara
C MEJICHHBIM BBICBOOOXICHHUEM JCHCTBYIOLIETO BEIIecTBa (Me-
tonponoina cykunHar CR/XL). BAB Broporo moxonenus (kap-
JINOCEJIEKTHBHBIE) - TATOTeHETHUECKU 000CHOBAHHBIE CPEJICTBA
JICUCHUA GOHBHBIX C IIpU3HaKaMu CHMHaTH‘ICCKOﬁ TUIICPAKTUB-
HOCTH C YNOPHOH TaxukapAuel, TUIepKHHETUYECKUM THUIIOM
L[eHTpaJ'[bHOﬁ réeMOoJMHaMHKHU C yBeHl/ILleHHblM MUHYTHBIM 061)—
€MOM KpOBOOOPAILIEHHUsI U BEICOKOPEHUHOBO# (hopmoit AT

Hawubonee nepcriexktuBHbIME uts Tepanun Al siBisitorest BAB
TPETHETO MMOKOJICHUS - KapBECAWUIION U HGGI/IBOHOH BBUY UX MC-
TabOJINYECKOH HEWTPAIbHOCTH M XOPOIIeH IMepeHOCHMOCTH.
Metabonuueckoil HEWTPalIbHOCTBIO OONAmalOT U HEKOTOpbIE
BAB Broporo moxonenusi - meronponoia cykuunar CR/XL,
OKCOMpPoIION, OETAKCOON, OMHAKO MO3UTHBHBIM BIHSHHAEM Ha
KJII0YE€BOE 3BE€HO [1aTOreHe3a MeTaboIMYeCcKOro CHHAPOMa — UH-
CYJMHOPE3UCTEHTHOCTh cpeau Bcex BAB obnanaer Tobko Kap-
Beauson [44].

[Ipumenenne BADB ompaBmaHo B ciydasx pe3UCTEHTHOMH
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A, xorna KoMOMHAIMA U3 TpeX HpenaparoB, PEKOMEHIYEMbIX
Ha ceroaHsa rpymn jekapcTBeHHbIX cpenacts (MPAC wnmu BPA
win BKK nnu tnasunusie nuyperuxu (T1)), B aqekBaTHbIX 10-
3ax He M03BOJIAET AOCTUYb L1eIeBOro ypoBHs A/l, a Taxoke npu
JIeueHNnH OOJBHBIX OClIoKHEHHOH Al [65].

Ha ocHoBanum cucremarnueckoro oruera (64), KoTOpHIit
Brirour aBa Cochrane otyera, u Mera-ananusa PRISMA [48]
CIeNiaH BBIBOJ, YTO OTBET Ha TEPAITHIO THIICPTOHNYECKON Ooe3-
HU (I'B) y GonbHBIX >65 neT ¢ ucnonb3oBanueM bAD sBnsgercs
cnabbiM. X Hellb3s1 peKOMEH/I0BATh B KAYECTBE CPE/ICTB IEPBOM
JIMHUH, OJHAKO B cityyae coueTanus I'b ¢ npyrumu 3aboneBanu-
amu BAB MOXHO HCIIONIB30BaTh KaK COMYTCTBYIOLIEE JIEKAPCTBO
JUISL yIIydIIEeHU S q)yHKL[I/IOHaHbHOFO U KOHI'MTUBHOI'O CTaryca.

Ipenapatel, KOTOpBIE HA3HAYAIOTCSI OEPEMEHHBIM JKSHIIMHAM
¢ 1esbio cHKeHus AJl, He JOJDKHBI BBI3BIBATH JICCTAOMIIM3a-
IIMIO IUTALEHTapHOro KpoBooOpamieHus. C yuyeToM 4ero, y co-
BpeMeHHBIX BADB ecTb Lienblii pa penMyIecTB: IOCTENICHHOE
Ha4dajio ﬂeﬁCTBHﬂ, OTCYTCTBUE BJIUAHUSA Ha O6’beM HUPKYIIUPY-
IOILeH KPOBH, PEIKOE Pa3BUTHE OPTOCTATHYECCKOM TUIIOTCH3UH.
B psane pabor nokasano, uto nedeHne bAB AI' y 6epemeHHBIX
CHIDKAeT YacTOTY Pa3BUTUS IUCTPECC-CUHAPOMAa HOBOPOXKIECH-
Hbix. Cpenn BAB naubonee 6e3omacHeiMu ai1s stedenust Al y
OepeMeHHBIX SIBJISIOTCS anedyTauon U MUHI0JIO0N, KOTOPbIe, CO-
IJIACHO PEKOMEHIAIUK YIIPABJICHHUS 32 KOHTPOJIEM M KaueCTBOM
IUIIEBHIX IPOLYKTOB U JekapcTBeHHBIX cpenacts CIIA (FDA),
1o 0e30MacHOCTH OTHOCAT K Kareropuu «By. Jlis koppekuuu
noBbieHHOro AJl y GepeMeHHBIX MOTYT HCIIOJIb30BaThCs Me-
TOTPOJION, OHCOMPOIO, OETAKCOMON W HEOHMBOJON, KOTOPHIC
oTHOcATCs K Kareropuu «C». Ha3Hauas aHTUrUIepTEeH3UBHYIO
Tepanuio OepeMeHHbIM, HEOOXOANMO ITOMHHUTb, YTO JIFOOOH 3
BAB MoxeT BbI3bIBATH 3aE€PXKKY BHYTPUYTPOOHOTO Pa3BUTHUS
IUT0/Ia, 3TOT HEXEaTeIbHbIN 3P (EKT CBSI3aH C MPOMPAHOIOTIOM
¥ aTEHOJIOJIOM, KOTOPbIE OTHOCAT K Kareropuu «Dy.

C y4eroM ruapoGUIBHOCTH U MPHU OTCYTCTBHU METa0OIIM3-
Ma B IICYCHH aTCHOJIOJI MOXKECT 6bITl> ITOJIE3HBIM JIs1 KOPPEKIIUH
AT Ha poHE aNKOroJLHOIO dKCIecca U Mpyu aOCTHHEHTHOM CHH-
JpoMe. ATEHOJION TaKKe MOXKET UCIIOJIBb30BAThCA AJIS JICUCHUS
60J'II)HI>IX, Y KOTOPBIX €CTh ITOKa3aHWUs K Ha3HAYCHUIO THA3U/-
HBIX JIMYPETUKOB, B COCTaBe (PMKCHPOBAHOW KOMOWHAIMH C
XJIOPTaIUI0HOM. XJIOPTaIH/IOH - THAa3UA0MOA00HbIN IMYPETHK,
KOTOpBIH 00najgaeT caMoif MOIIHOM, B CPaBHEHUHU C APYTUMH
JIMypeTHKaMu, 10Ka3aTeIbHOM 0a30ii HO3UTHUBHOIO BIUSHUS Ha
nporHo3 6osbHbIX Al XitopranumoH MeTaboan4ecKku HelTpa-
JIeH, HaMHOTo OoJiee Ge30maceH, YeM IHIPOXIOPOTHA3H .

3akiaouenne. Takum o6pasom, rpymmna BAB Becbma pasHo-
00pasHa 1Mo CBOMM (DapMaKOKHHETHUCCKUM U (hapMaKOIHMHAMHU-
YEeCKUM IapaMeTpaM HpH OOLIHOCTH MOKa3aHUH K UX IPUMEHe-
HUIO. B kax10ii cutyaruu npu BeIOOpe npenapara HeoOX0auMO
YUYHUTBIBATH JAaHHBIE JIOKA3aTeJIbHBIX UCCIENOBaHUi d(deKxTuB-
HOCTHU ¥ 6€30I1aCHOCTH NPHUMEHEHHs] KOHKPETHOTO JIEKapCTBEH-
HOT'O CpeZCTBa.
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SUMMARY

CLINICAL PHARMACOLOGY OF BETA-BLOCKERS
AND LATEST SCIENTIFIC DATA. ROLE OF BETA-
BLOCKERS IN TREATMENT OF ISCHEMIC HEART
DISEASE AND ARTERIAL HYPERTENSION (RE-
VIEW)

Baralo B., Baralo R.

National Pirogov Memorial Medical University, Vinnytsia,
Ukraine; Mercy Catholic Medical Center, Darby, PA, USA

This a review article that describes the most important
pharmacokinetic parameters of B-blockers that determinate
clinical importance of this group of medications, pharma-
codynamics effects of this group and representative medica-
tions from the B-blocker class. We substantiated the use of
B-blockers for cardio-vascular diseases using evidence base
approach and founds of pharmacokinetic and pharmacody-
namics effects.

Keywords: -blockers, pharmacokinetic, pharmacodynamic.
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KIIMHUKO-JIABOPATOPHBIE OCOBEHHOCTHU XPOHUYECKOI'O I'EITATUTA C
Y BOJIBHBIX XEJINKOBAKTEPUO30M

Jepoak M.A., lankanuy E.E., Iymkam U.U., Fanuy O.T., Honsik-ToT B.M.

I'BY3 «Vorceopoockuii HayuonanbHwll yHugepcumemy, MeOUuyuHckuli paxyivmem, Yxpauna

Bose3Hn opraHoB IHIIEBapeHUs, B TOM YHCIIE BHPYCHBIC
MOPaYKEHUS TIEYCHH, BXOIST B YHCIIO INEPBBIX NECATH MPUYUH
cmeprHoctu. CornacHo JaHHBIM BcemupHO# opraHu3anuu
3]IpaBOOXpaHeHMs], B MUpe 0kojo 180 MIIH. uenoBeK CTpagaroT
xponndeckuMm rernaruroM C (XI'C) u 350 ThIC. eXerogHo yMmu-
paroT BCICICTBHE OCJIOKHCHHUM, BBI3BAHHBIX 3TOH OOJIC3HBIO
[4,13]. Hlupokoe pacnpoctpanerue XI'C yacto 00ycinaBiuBaet
€ro COYeTaHHOE TEYEHHE C JIPyTHMH 3a00JICBAHHSIMH JKEITyI04-
HO-KHIIeyHoro Tpakra [8,11].

OTkpbITHE NHDEKIIMOHHOH IPHPOIBI S3BO0OPa30BaHUs CIIU-
3UCTOH OOOJIOYKH JKENy[Ka M JIBEHAAATHIEPCTHOH KHIIKH
CTaJIo TOJNYKOM Julsl u3ydeHust poiau Helicobacter pylori (Hp) B
Pa3BUTHH JIOKAJIBHOTO BOCHAJICHNSI, BIMSHHS OAKTEPUH Ha IIPO-
LIECChI CUCTEMHOTI'0 BOCIIAJICHHS], @ TAKXKE BHEXKEITYJOUHBIE IIPO-
sitennst Hp-ungexmum [10].

Ha ceropssmHuil 1eHb MHOTUE HCCIEIOBATEIN JOIYCKAKOT
yuactue Hp B ciefyromux BHEracTpoIyoACHaIbHBIX IPOsBIIC-
HUSIX: TPOMOOIMTOIICHHS, aHEMHUsI, 3a00JIeBaHUsI KOXKH, Hapy-
IICHUST pOCTa Yy AETeH, OKUPEHHE, )KUPOBasi OOJIE3Hb MCYCHH,
Oorne3Hn keryeBbIBOIMX TyTeit [3,6,9,12]. Briepsrie mpen-
noyiokeHne o ponu Hp B BO3HMKHOBEHHH TIenaToOOHIMApHBIX
3a0oeBaHMil ObUIO BHICKA3aHO Y )KUBOTHBIX, 3aTE€M OT/AENIBHbIC
IITAMMBI BBISIBJICHBI B JKEITYM YENIOBEKa, YTO JIO HE JIABHETO
BPEMEHH BbI3bIBaJIO cOMHEeHHUs [7]. Ha cerogusmuuii 1eHp ume-
I0TCSl MCCIIEI0BAHMSI, KOTOPbIE YOS UTEIBHO JIOKA3bIBAIOT HPH-

© GMN

CYTCTBHE pasHbIX mrTamMMmoB Hp B remaroOunmapHoil cucteme:
JKEeJTYU U CTEHKAX JKETYHbIX IPOTOKOB [2,14]. Cpeau HUX yale
Bcero H.pylori, H.rodentium, H. pullorum [2,13].

Kpome HenocpencTBEHHOIO BIMSIHUSL HA CIHM3HUCTYIO 000-
JIOUKY TenaToOMIMapHOil CHCTEMbI ¢ BO3HUKHOBEHHEM BOCIIA-
JIMTENBHBIX MponeccoB, Hp MoeT OBITh ITyCKOBBIM MEXaHHU3-
MOM HapyIICHHS JKSIUCBBIBEACHHs, 00Opa30oBaHMsl KaMHEeW B
JKETTYHOM ITy3bIpe U XonenoxonuTrasa [3,5]. Crocobnocts Hp
BBI3BIBATh IATOJIOTMYECKUE W3MEHEHHs B KIETKaX OSHHTEIHs
JKeJTyAKa M JABEHAALATUIICPCTHON KHIIIKH 10 CeH JeHb 0CTaeTCs
HeuzyueHHou [10].

Llenpio WcciieIOBaHUSL  SIBUJIOCH — OIIPENENICHUE  BIIVSIHUS
Helicobacter pylori Ha KITHMHHYECKOE U OMOXMMHUYCCKOEC TCUCHUE
xponnyeckoro renarura C.

Marepunaa u Metoabl. [IpoBeeHO NPOCHEKTHBHOE OTKPHI-
TOE HCCIIeJOBAaHUE B YCIIOBUAX cTalMoHapa. Ha BkioueHue B
HCCIIE/IOBAaHHE BO BCX CIIy4asX IOJIY4EeHO MH()OPMHPOBAHHOE
comtacue OONBHBIX 110 MPEUIOKEHHOMY QJITOPUTMY, METOIUKA
COOTBETCTBYeT XelbCHHCKOH nexnapamuu 1975 . ¢ nepecmo-
TpoM B 1983 1. ccrnenoBanue 0q00peHO JTOKATBHOW 3THUCCKOM
komuccuei (mporokon Nel4 ot 19.09.2017).

KputepusimMu BKIIIOUSHUS] B UCCIICIOBAHUE CITYXKHIT Bepudu-
uuposanHbiil XI'C. Kpurepusmu UCKIIOUEHUs! SBISIMCH BO3-
pact 1o 18 u crapiue 70 jet, HaMuMe Mapkepos HHQUIMpPOBa-
HUs ApyruMH Bupycamu renaturos (A, B, JI, TTV), mapkepos
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Ta6/mua Hsmenenus Guoxumudeckux nokasamenell 6 epynnax 00nbHbIX

I'pynnsi
Iloka3zarennb
I (n=52) II (n=98) Kontpoasnas (n=30)

BuiupyOuH, MKMOJIB/JT 33,342,3% 25,24+3,9™ 15,3+1,4
AnAT, MEn /n 159,8+61,7" 155,5+58,7" 22,1£3,7
AcAT, MEn /n 88,5+8,8™ 84,2+10,1™ 14,2+2,1
D, Ex /n 1422424, 7% 91,2+15,3" 52,3+5,7
I'TTIL Ex /n 85,8+16,1%™ 54,1+£12,0™ 24,4+3,0

npumeyanue: 00CMo8ePHOCHb PA3HUYbL: * - 6 cpasnenuu ¢ onvhvlmu 11 epynnol;
™ - 6 cpasnenuu ¢ konmponwvhot epynnoii (p<0,05-0,001)

ayTOMMMYHHOTO TeMaTHTa/lIepeKPecTHOr0 CHUHIpOMa (AHTH-
LKM-1, antu-SLA u antu-LC-1) u BUY-undekipn, npuem
KOPTHKOCTEPOHIIOB, HAJM4YHe COMyTCTBYIOIINX 3a00neBaHMiA
OpraHOB JIbIXaHUS, MHUIEBAPEHNUs, 3a00IEBaHUI CEPAETHO-CO-
CYIUCTONW CHCTEMBI, 3JI0Ka4Y€CTBEHHBIX HOBOOOpa30BaHMM, OT-
Ka3 OONBHOTO OT YyJacTHs B HCCIIEIOBAHUH.

C y4eToM yKa3aHHbBIX KPUTEPUEB, B UCCIIEA0BAHNE BKITIOUECHBI
150 6ompHBIX XI'C, KOTOpBIE IO pa3HBIM MPHUYMHAM HE MOITY-
Yau crenu(UyecKyto IpOTHBOBUPYCHYIO Teparuio. 13 Hux y
52 6onpHbIX BeisuieHa Hp. BonbHble neunnuck B 3akapmnarckoit
obmactHo kauHAUYeckoi OompHuIe (3OKB) uM. A. HoBaka u
3akapraTckoil 00JacTHON KIMHUYECKOW MH(EKIMOHHON 00mb-
nute (3OKUB) Ha mpotsixennu 2017-2018 rr. MysxuuH ObL10
82 (54,7%), xenmun 68 (45,3%), cpequuii Bo3pacT NallUeHTOB
- 58,5+1,5 net.

s u3ydenus BausHus Hp Ha TedeHume oCHOBHOrO 3a0oie-
Banusi — XI'C, copmupoBans! ase rpymmsl: | rpynma (n=52)
— 6ombable XI'C, nnpunmpoBannsie Hp u Il rpynna (n=98) —
6omnpuble XI'C 6e3 Hp. I'pynmbl ObUTH COMOCTaBUMBI MO BO3-
pacty, mony u Tspkectd Tedenus XI'C. KontponsHyto rpymmy
coctaBwin 30 MPaKTUYeCKH 370POBBIX JIHILI, CPEIHHUIA BO3PACT
34,5+1,9 ner.

Juarno3 XI'C mocTaBieH cormacHO MeXIyHapoaHOH Kiac-
cudukanun Gonesneir X mepecMoTpa U TMOATBEP)KIACH OOHa-
py’keHHeM cyMMapHbIX aHTuTen kiacca IgG HCV mertomom
nmMmyHo(pepmenTHoro aHanusa (M®A) u BeIsBICHUEM B KPOBH
nareHToB RNA -HCV metonoM nmoimnMepasHol [enHON peak-
uun B peansHoM Bpemenu (RT-PCR) ¢ onpenenenuem Bupyc-
HOU Harpy3Kku ¥ TeHOTHIIA BUpYCa.

Helicobacter pylori-uH}EKIHIO THATHOCTHPOBAIH C MOMO-
mpio ObicTporo ypeasHoro tecta (CLO-test) mpu mpoBeneHuu
OOIIC umn cryn-tecra (CITO TEST, npoussoautens OO0
«®Dapmacko»). Yposuu untepieiikunos (IL): IL-1pB, IL-6, dax-
TOpa Hekpo3a omyxonu-o (PHO-0) u HeonTepyuHa B CHIBOPOT-
K€ KpoBHU MpoBoAuin MeTonoM VMDA ¢ mOMOIIBI0 TeCT-CHCTEM
«Bexrop bect» (Poccus), cormacHO HHCTPYKIKAM K Habopam.

OOuiekmMHNYEeCKHe, OHOXMMHYECKHe, MOp(OIOTHIecKue,
MOJEKYISIPHO-TeHETHYECKUE NCCIEA0BaHNS TIPOBOAMIIICE B aT-
TECTOBAaHHBIX J1A00PATOPUSX: KIMHUKO-HATHOCTUYIECKOH 1ab0-
paropun 30Kb um. A. Hosaka, 30KWb n kommepueckux 1abo-
paropusx («una» u «Cunsso»). Bee momyyeHHbIE pe3ynbTaThl
00cIe10BaHus PETUCTPUPOBAIUCH B UCTOPUU OOJIE3HH.

CratucTrieckyro 00paboTKy MOTy4EHHbBIX JaHHBIX ITPOBOH-
I C MCTIOIb30BaHHeM mporpammsl Statistica 8.0 for Windows.
JlaHHBIC NPEACTABICHBI B BUAE CPEIHNX apUPMETHUECKHX 3HA-
yeHuil u ommOku cpenHeid Mtm. JloCTOBEPHOCTH pa3nnuuit
HCCIIEyeMbIX BBIOOPOUHBIX JAHHBIX IIPH HOPMAJIBHOM pacmpe-
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JIEICHUN OTpeNeNsiach ¢ MOMoIbio kputepus CtbroneHTa (t).
Paznmuns cuuranucs 3Ha9MMbIMU 1ipu p<0,05.

Pesynbratel n ux obcyxnenue. KinuHuueckuil aHamus mo-
3BOJIMJT  ONPEACIIUTh XapaKTepPHBIC YCIOBHO-CIEnn(pUUecKue
CHMIITOMBI, KOTOpPBIE MpeBanuposanu y 6ompHbIx XI'C, coue-
taHHbIM ¢ Hp. TIpu 3T0M MHPOPMATHBHBIMH OKa3aJIUCh CIIEY-
IOIlle KIMHUYECKHE TPOSIBICHHS: JUCHENTUIECKUH CHHIPOM
ormeuancst y 49 (94,2%) u3 52 6onpHbIX XI'C, coueTaHHBIM C
Hp n y 51 (52,0%) u3 98 6e3 Hp (p<0,05). Ycranosnena no-
CTOBEpHas pasHMIA B 4acTOTe Oonei M THKECTH B MPABOM
noapebepre: 34 (65,4%) mpotus 20 (20,4%), (p<0,05); acrte-
HoBereTatuBHOro cunapoma — 50 (96,1%) npotus 66 (67,3%),
(p<0,05); aprpanruii 22 (42,3%) npotus 11 (11,2%) (p<0,05).
KanoOsl Ha 00IIyI0 caboCTh, CHHKEHHE TPYAOCIOCOOHOCTH
yame npenbaBusinu 6omasaeie XI'C ¢ Hp: 50 (96,1%) mportus
77 (78,6%) (p<0,05). Ilepuoanueckuii 3yn koxxu ormedanu 30
(57,7%) 6omeubIx I rpynmsr u 12 (12,4%) 6ombubix 11 rpymmst
(p<0,05).

AHann3 OMOXMMHUYECKUX TOKa3aTesei BBIIBHI, YTO y OOJIb-
HbIX XI'C B couetanuu ¢ Hp 1ocToBepHO BBIIIE YPOBHHU 00IIETO
Oounnpy6uHa, ananuHamuHoTpaHcdepassl (ANAT), mienodHon
¢docoarassr (ILID) u rammartyramuarpancnentuaassl (I'TTII)
B cpaBHeHHHU ¢ OombHBIMU Oe3 Hp (p<0,05), uro ykaspiBaeT Ha
npeodnafaHne y HUX CHHIpOMa XonecTasa. CremyeT OTMETHTb,
yT0 B rpynme 6onpHbIX XI'C 6e3 Hp mepeuncieHnbie nokasare-
7u ObUTH TocToBEpHO BhIme (p<0,05) mokasatesnell B KOHTPOJIb-
HOH rpymre (Tabnuma).

AHanu3 aKTUBHOCTH IUTONUTUYECKOTO CHHAPOMA IOKa3all,
4yT0 y OonbHBIX | rpynmsl B 3,6 pasa waiie HaOIIOAAIOCH MO-
BolmeHue yposHeil ATAT ot 3 no 10 Hopw™, yem Bo Il rpynme
(p<0.05)

[Mpyn n3yvyeHnn MUTOKUHOBOTO MPO(UIIS Y TaHHOH KaTeropun
OONBHBIX YCTAHOBJIEHO CYIIECTBEHHO BBICOKHH YpPOBEHb WH-
tepnetikuuoB (IL): IL-1B, IL-6 u daxropa HEKpO3a OMyXOIH-0.
(®HO-a) Bo Beex rpynmax 6onpHBIX ¢ XI'C, ¢ mpeBanupoBaHu-
em ux B rpynmne ¢ Hp. B nepBoii rpynmne 6onbHbIX ypoBau IL-1
Ha — Ha 32,2% (p<0,05), IL-6 45,1% (p<0,05) u ®HO-a 47%
(p<0,05) ObLTM BbIIIE, YeM BO BTOPOH IPyIIIEe COOTBETCTBEHHO,
YTO TIO3BOJIMIIO TIPEATIONOKUTH 3aBUCUMOCTh UX KOHIIEHTpALUi
ot Hanmnuus Hp. [Ipsmo nponopunonansHo ¢ ypoBHem @HO —a
TIOBBIIIANICSL YPOBEHb HEONTEPHHA -ITAaBHOTO IIUTOKHHA, KOTO-
PbIil IMEET IUTOTOKCUUYECKOE IEHCTBUE HA SHAOTEINHN U yCUIIU-
BaeT BocmajeHue [3,5], BCIeICTBHE Yero BO3HUKAIOT yCIOBUS
JUISL TPOTPECCUPOBAHUS XOIECTa3a.

O06001IMB OCHOBHBIE KIIMHUYECKHE CUMIITOMBI M PE3YJIBTaThl
OMOXMMHUYECKHUX MOKa3zaTenaeld y OOJIbHBIX HMHQHUIMPOBAHHBIX
Hp Bbinenens! Tpu Bapuanta tedeHust XI'C, 4acToTa KOTOPBIX
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OTIIMYAJIACH OT TAKOBOMi, Y OONBHBIX He HHpUIMpoBaHHBIX Hp.

Xonecraruueckuid BapuaHT 3apeructpupoBad B 57,7% (30 u3
52), ¢ IpeuMyILEecTBOM TUIMYHBIX CUMIITOMOB ITOP)XCHUS Iede-
HU — B 32,7% (17 u3 52) ciy4aeB ¥ BapHaHT C BbIPa3UTEIbHBIMU
BHETICUCHOYHBIMH MPOSIBICHUSIMH - Y 9,6 % (5 13 52) narueHTos.

Hamu 3apeructpuposano, uto y 60bHbIX ¢ Hp, Teuenue XI'C
C XOJIECTaTMYECKHM BapUaHTOM XapaKTepU3yeTcs COYeTaHUEM
renaromerasiuu 'y 86,7% (26 n3 30) GosbHBIX M CIIJICHOMeETa-
mun 'y 46,7% (14 u3 30). OcHOBHBIMU BHENEYECHOYHBIMU IPO-
SIBJICHUSIMH X0JIecTasa ObLI yToMisieMocTth B 93,3% (28 u3 30)
OOJIbHBIX M KOXKHBIN 3y 00Jice YeM B OIHOW TPETH MAIUCHTOB
- 40,0% (12 u3 30). Y Bcex OOJIbHBIX CHHIPOM XOJIecTa3a Xa-
PaKTEpHU30BAJICSl MOBBIMICHUEM YPOBHS 00Iero OunupyouHa,
C TPEUMYIIECTBOM €ro KOHBIOTMPOBAHHON (pakiuu corpo-
BOXKJIAJICS CyOMKTEpHUYHOCTBIO CKJIep, U 0ojee BBIPaKCHHBIM
LUTOJIUTUYECKIM CHH/IPOMOM B CPaBHEHHHU C TUIIMYHBIM BapH-
antoM. [Tokazarenu I1{® u I'TTII npessimanu pedepeHTHbIC
3HayeHus y 96,7% (29 u3 30) moxel, 4To TOXKE MOATBEPKIACT
MMEIOLIUHCS X0JIeCTas.

KomOuHanust runepOniupyOMHEMHH C MOBBILICHUEM IPYTHX
rokasaresiel xoyuecrasa U LIUToJIM3a ycraHosieHa B 63,3 % (19
u3 30), ciayvaes.

VY nanuenTtoB ¢ Hp tunuunslit Bapuant teuenus XI'C xapax-
TepusoBaacs: renaromeranueid y 88,2% (15 uz 17) 60onpHbIX,
ACTCHOBETETAaTHBHBIM U 00JIeBBIM cuHapomMamu B 94,1% (16 u3
17) u 64,7% (11 u3 17) coorBeTcTBeHHO. Peske OOMbHBIC Ka-
JIOBAJIMCh Ha JUCIICIICHUIO U CYOUKTEpUUHOCTh ckiep 35,3% u
17,6% (6 u 17) u (3 u3 17) coorBercTBeHHO, 1 29,4% (5 u3 17)
UMEJH CIuleHoMerainio. CTeneHb BEIPa3sUuTeNbHOCTH LIUTONIN3A,
y HNAlUEHTOB C THNHWYHBIM BapuaHToM TedeHus XI'C, coorBer-
CTBOBaJIa MUHUMAJbHOW M yMepeHHO# aktuBHOCTU 47,0% (8
u3 17) u 35,3% (6 u3 17) naiyeHToB COOTBETCTBEHHO. Bripa-
JKCHHBIC CHMIITOMBI XOJI€CTa3a M BHEICUCHOUHBIX NMOPaKCHUN
OTCYTCTBOBQJIM, IPYTrMX HU3MECHEHMH OMOXMMUYECKUX I10Ka3a-
Tenell He BBIABICHO. V3MeHEHHs OCHOBHBIX IIOKa3aTelel Ie-
pudepHUeCKOit KPOBH U CUCTEMBI TeMOCTa3a (HE3HAYUTEILHOE
yAJIMHEHUE ITPOTPOMOMHOBOTO BPEMEHH) OIPEeISUIICh B €11~
HUYHBIX CITyYasX.

s BHenedeHowyHoro BapuaHTa XI'C XapakTepHBIMU SIBU-
JIMCh KOMOMHAIIMK CHMIITOMOB BHEIICYCHOUHBIX IOPaKEHHUIt
( mopa)keHUs1 KOXH, apTpajruu) U acCTCHOBEI€TaTMBHOIO CHH-
npoma (100%). Takxke, y Bcex MAlMEHTOB ¢ BHENECUEHOYHBIMU
IPOSABJICHUSIMA OTMEUYEHBbI OTKJIOHEHMS B CHUCTEME IeMOCTa3a
- YUIMHEHHE MPOTOPOMOMHOBOIO BPEMEHH M CHIDKCHHE IPO-
TPOMOUHOBOIO MHAEKCA. B cpaBHEeHUM ¢ IpyruMu BapuaHTaMH,
y 9TuX OOJBHBIX Halle HaOJIIONAINCh U3MEHEHMs TTOKa3aTelei
neprupepruyeckoil KpOBU (aHEMHST U TPOMOOLIMTOIICHHUS) U UMe-
1u Ooiee BBIPAXKEHHBIN Xapakrep.

V 6onbHbIX 2-i rpynmbel XI'C ©MeNn MECTO Takue e BapH-
AHTHI KIIMHUYECKOTO TEUCHHUs, HO ¢ MpeodIalaHueM THIIUYHBIX
npuzHakoB renaruta C: TunuyHbid — 83,7% (82 u3 98), xone-
craruueckuil - 12,2% (12 u3 98), u ¢ BHENEYEHOUYHBIMHU TIPO-
siBeHUsIMH - 4 (4,1%) GONbHBIX.

Ocobennoctpio Teuenuss XI'C y Oonpubix ¢ Hp sBister-
Csl YBEJIMUYCHHUE YaCTOThl AMCHENTHYECKOro cuHapoma (B 1,8
pasa, p<0,05), Goxneit u TsHKECTH B mpaBoM mnozapedepse (B 3,2
paza, p<0,05), a Takxe nepuoInvYecKoro 3yaa koxu (B 4,7 pasa,
p<0,05), B pesynbrare CHHIpOMa XOJIECTa3a, CPABHUTEIHHO C
6onbubIME XT'C 6e3 Hp.

bunupyOuH cuMTalOT OAZHUM M3 BaKHEHIIMX KpPUTEpUEB
OLICHKH COCTOSIHUSI M (DYHKIMOHHPOBAHHS TenaToOMInapHoi
cucTeMbl. PaHblie ObUIO 3aMEUeHO, YTO YPOBEHb OMIMpyOHHA
KpoBH y manueHToB ¢ Hp — accouumpoBaHHBIMH 3a00eBa-
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HUSIMU TIOCJIE TIOJTHOW dpanukanuu Hp Hopmanuzosaics [1].
Buaumo, y OOJBHBIX € TacTpOAYOICHAJIbHOM HaTonorueu, B
yactHOcTH ¢ Hp, U3MeHeHus ypoBHs OmInpyOHHA BO3HUKAIOT
BCJICZICTBHE XOJIeCTa3a M HapyIISHUS] OTTOKA JKEITYH, 00yCIIOB-
JICHHBIX BTOPUYHBIM ITOBPEKICHUEM JKEITYHOTO My3bIPS U JKell-
YeBBIBOIHBIX IPOTOKOB. HapyIeHust MOTOpHOMH U ceKpeTOpHOit
(GyHKUMM Kedyaka U 12-1 KMIIKK, BCIGACTBHE UX TECHOH aHa-
TOMHMYECKOH M (DYHKLIHOHAJIBHON CBS3U C JKETUCBBIBOSIIMMH
HyTsIMH, a Takke nHpuumpoanue Hp 3amyckaroT kackax Boc-
MaJUTEIbHBIX PeaKuuii, 4To BeAeT K OmnnapHoi AuCQyHKIMN
1 xonecrasy [2, 3]. OTo mopTBep)KgaeTcss 6ojee BbIPAYKEHHBI-
MU [UCPETY/IATOPHBIMY M3MEHEHMAMM B LIMTOKMHOBOM 3BEHE
VIMYHHOI1 CHCTEMBI, @ MIMEHHO IIOBBILIEHMEM YPOBHS IIPOBOC-
[aINTeNbHBIX IUTOKNHOB: IL-1f, IL-6, ®HO-a 1 HeonTepuHa y
6onbubIX XI'C unpunmposanusix Hp, yem y 6onbHbIX 6e3 Hp.
[Mony4yeHHble TaHHBIE COIAAIOT C PE3yNIbTaTaMH Psijia aBTOPOB,
KOTOpbIE B CBOMX pabOTax yKa3bIBaIOT Ha B3aHMMOCBSI3b MEXKIY
UHTEHCUBHOCTHIO Hp 1 HapyLIEHUSIMH JKETYEBBIACTICHUS [3,14].

BeiBonbl. Y 6onbubix XI'C nuduimposanusix Hp B moutu B
2 pasa yaile perucTpupyercs IUCIEeNTUYSCKUN CUHIPOM, B 3,2
pasa — 6onu B mpaBoM moapedepbe, a Takke B 4,7 pasa mnepuo-
JIUUECKUH 3y KOXKH, cpaBHUTENBHO ¢ 0oabHBIMU XI'C 6e3 Hp.

BeisiBieHHbIe (oJiee BBHICOKHME YPOBHH OMOXHMHYECKHX MO-
kazaresneit (Oumpyouna, II® u I'TTII) y 6ombubix XI'C coue-
TaHHbIM ¢ Hp cpaBHuTEnbHO, ¢ naunentamu ¢ XI'C 6e3 Hp yxa-
3bIBAIOT Ha MOTEHIMPOBAHHOE BIMSHHE ABYX MHQEKIHOHHBIX
areHTOB MpHU 3a00JICBAaHUH TTCUCHU.

[Mony4yeHnHble JaHHbIC MOKAa3bIBAIOT HEOOXOIUMOCTH Jallb-
Helirero 6osee IeTaabHOTO U3YUYCHUS BIUSHUS IBYX (haKTOPOB
arpeccH Ha renaroluT, pa3padoTKy KOMIUICKCHOM dpajnKaiiu-
OHHOI1 Tepanuu Hp ¢ yueTom pe3ynbraTtoB KIMHHKO-IabopaTop-
HbIX ocoOeHHocTel Teuenus XI'C.
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SUMMARY

CLINICAL AND LABORATORY FEATURES OF
CHRONIC HEPATITIS C IN PATIENTS WITH HELICO-
BACTERIOSIS

Derbak M., Dankanich E., Pushkash I. Hanych O.,
Polyak-Tovt V.M.

SEI “Uzhgorod National University”, Faculty of Medicine,
Ukraine

The aim of the study was to investigate the influence of
Hp on clinical and biochemical course of chronic hepatitis
C (CHO).

The study included 150 patients with a confirmed diagnosis
of chronic hepatitis C, who for various reasons did not re-
ceive specific antiviral therapy. Helicobacter pylori (Hp) was
determined using a quick urease test (CLO-test) and a copro-
logical test (CITO TEST, manufactured by Pharmasco LLC),
interleukin (IL) levels: IL-1f, IL-6, tumor necrosis factor a
(TNF-a) and neopterin by ELISA. Two groups were formed:
the 1st (n=52) - patients with chronic hepatitis C infected
with Hp and the 2nd (n=98) - patients with chronic hepatitis
C without Hp.

It was found that in patients with chronic hepatitis C in-
fected with HP, dyspeptic syndrome (94.2% versus 52.0%,
p<0.05), pain and severity in the right hypochondrium
(65.4% versus 20.4%, p<0.05); and periodic itching of the
skin (57.7% versus 12.4%, p<0.05) were significantly more
often recorded, compared with patients with chronic hepa-
titis C without HP. Levels of total bilirubin, alkaline phos-
phatase and gammaglutamyltranspeptidase are significantly
higher in patients with chronic hepatitis C combined with
Hp, compared with patients without Hp (p<0.05), which in-
dicates the predominance of cholestasis syndrome in them.
Also, in patients with chronic hepatitis C combined with
Hp, higher levels of hepatic enzyme activity (AIAT, AsAT)
were detected compared with patients with chronic hepatitis
C without Hp (82.3% versus 22.9%, respectively; p<0.001).
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More pronounced disregulatory changes in the cytokine link
of the immune system, characterized by an increase in the
levels of proinflammatory cytokines: IL-1p, IL-6, TNF-a and
neopterin were registered in patients with chronic hepatitis C
infected with Hp, than in patients without Hp.

High levels of hepatic enzyme activity (AIAT, AsAT, GGTP),
as well as the predominance of cholestasis syndrome in patients
with chronic hepatitis C combined with Hp, require the develop-
ment of a comprehensive eradication therapy of Hp considering
the results of clinical and laboratory features of the course of
CHC.

Keywords: chronic hepatitis C, Helicobacter pylori, cholestasis.

PE3IOME

KJIMHUKO-JIABOPATOPHBIE OCOBEHHOCTH XPO-
HHUYECKOI'O I'EIIATUTA C Y BOJIbBHBIX XEJIMNKO-
BAKTEPUO30M

Hepoak M.A., lankanuy E.E., lymkam U.HU., F'anuy O.T.,
Ioasik-TosT B.M.

Vorczopoockuii  nayuonanvhulii  ynueepcumem, MeOUYUHCKUL
Gakyremem, Yrpauna

Llenbio uccnenoBanus SIBWIOCH M3ydeHUe BiIMsHHA Hp Ha
KIMHAYECKOEe U OMOXMMHYECKOe TeYCHHE XPOHHYECKOro rema-
tuta C (XI'C).

B wuccinenoBanue BiimoueHbl 150 GONBHBIX C MOATBEPXK-
JneHHbIM guarHo3oM XI'C, KoTopble MO pa3HbIM MPHUYUHAM
crer(UUECKyI0 NPOTHBOBUPYCHYIO TEPANMIO HE IOTyYaliu.
bonbubim onpenensuin Helicobacter pylori (Hp) ¢ momorusio
obicTporo ypeasnoro tecra (CLO-test) u cryn-tecta (CITO
TEST, npoussoauresis OO0 «Dapmacko»), ypoOBHU HHTEpIICH-
kunoB (IL): IL-1B, IL-6, dpakropa Hekpo3za omyxomu-o (PHO-a)
u HeonrtepuHa MetonoM M®DA. ChopmupoBaHbl ABE TPYIIIBL:
I (n=52) — 6onpubie XI'C unpuuuposannsie Hp u I (n=98) —
6osbHbIe XI'C 6e3 Hp.

YcTaHoBIEHO, 4TO y 601bHBIX ¢ XI'C HHOUIUPOBAHHBIX
Hp nocrtoBepHO walie perucTpupyercs AUCHEHTHYECKHM
curnpom (94,2% npotus 52,0%, p<0,05), 6014 u TAKECTH
B mpaBoMm mnoapebepbe (65,4% mnpotus 20,4%, p<0,05); u
nepuoauueckuit 3ya koxu (57,7% nporus 12,4%, p<0,05),
cpaBHuTeNnbHO ¢ OonbHbIMU XI'C 6e3 Hp. YpoBHU o61ero
OounupyOuHna, mesnodnoil ¢ocdaraspl U rammarayTamMHII-
TPaHCHEINTHUAA3bl 10CcTOBepHO BbiLIe Y 60abHBIX XI'C coue-
TaHHbIM ¢ Hp, B cpaBHenuu ¢ 6onbHbiMu 6e3 Hp (p<0,05),
YTO yKa3blBaeT Ha IpeobiajaHue y HUX CHHAPOMa XoJje-
craza. ¥ OonbHbix XI'C, coueraHHbIM ¢ Hp, BBISBICHBI
0oJiee BBICOKKE YPOBHH aKTUBHOCTH MEYCHOYHBIX (pepMEH-
ToB (AnAT, AcAT) B cpaBHeHuu ¢ nanueratamu ¢ XI'C 6e3
Hp (82,3 % nporus 22,9 % coorBercTBeHHo; p<0,001). B
UTOKUHOBOM 3BEHE HMYHHOH CHCTEMBI 3aperucTpUpO-
BaHbl 0o0Jiee BBIPaXKEHHBIE NUCPETrYISITOPHBIC H3MEHEHUS,
XapaKTepHU3yIoIKecs HOBBIIICHUEM YPOBHEH MPOBOCIAIH-
TenbHBIX UUTOKHHOB: IL-1fB, IL-6, ®HO-a u HeonTepuna
y 6onpHbix XI'C, nunpuuupoanusix Hp, yem y GoJIbHBIX
6e3 Hp.

BhicOkHEe ypOBHHM aKTUBHOCTH IEYEHOYHBIX (GEPMEHTOB
(AnAT, AcAT, TTTII), a Taxxe npeoOnagaHne CHHIPOMA XOJe-
crazay 6onpHbIx XI'C, coueranubiM ¢ Hp, TpebytoT pa3paboTku
KOMITJIGKCHOH 3paJiuKallMOHHON Tepanuu Hp ¢ yuetoMm pesyib-
TaTOB KIIMHUKO-1abopaTopHbIX ocodenHoctel Teuenust X1 C.
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A9boydy

Jomboggmo C 3935300l 3an0bogygd-msdmms@m@ogao
0530196990900 353096@ g0 39e003mdsd@Bg@ombom

3.009Md5 30, §.0563560b0, 0.399 35F0, m.3560h0,
3 3@ 3-GmMgdo
PgamoOmeols  gohmgbgmo  9bogg@lLodgdo, dgwoiEobols
BO3A2HIO0 Y3206

3320g30L  dobsbl FomBmowygbos Helicobacter Pylori-
ol aogangbols Yggolgds JOmbogymo  C 3Jgd3s@o@ol
300b039® s domJodoy® Jodwobs@gmdsby. 3gemggedo
homgano ogm 150 353096@0 JOmbogyemo C 3gd3s@o@ols
©35LA YN Yoo ©osabmbom, HmIgmmnsi Lbgswslbgs
dobgbom o6 HoyBotds L3g30x8039M0 sbogomlygao
ngdsdos. Helicobacter Pylori 353096090l aobglsbmg@gdem-
o LYdogo 9@agobygmo GgbBon (CLO-@gb@o) os CITO
TEST-00, 0b@gmengogobgdols (IL-1B, IL-6), Lodlbogbols bg4-
AbYEo 0-g0JHmdol s bgm3@gMobols wmby go — 0d4y-
bmg39®396@gmo  sbsgobols dgmmpom.  asdmoym M@0
xaago: I (0=52) — s3008ymggdo  JOHmboggemo C  3g3s-
HoGom s Helicobacter Pylori-om, I (n=98) -s35034me3gd0
Jomboggao C 3g93s@o@om, Helicobacter Pylori-ols g0 dg.

©5029b0gnos, HMI sgodYmygddo JOmbogymo C 3g3-
>®odom s Helicobacter Pylori-om Lo@{dygbme 9agdm
bdodo  GgaolHHomegds ©oldgdboyg®o Lobo®mdo

(94,2% vs 52,0%, p<0,05), @gogogro s Loddodol Tga-
@dbgds Bomxggbs Bghwdzgds FowsdmTo (654% vs
20,4%, p<0,05), gobols 3g@omeyao Jogoano (57,7% vs
12,4%, p<0,05), gop@g ogopdymeygodo  JOmboggmo C
dg3spo@®om  Helicobacter Pylori-ols  go®gdg.  Loghom
oo d0bol, B BOLBsAobsl ©s aodopeydsd-
0@ AA56L3g3Bosbols dohggbgdegdo Lod(Igbmo Jswes-
@os 5350d4mxgddo JOmbogymo C dg3sdodomn ws He-
licobacter Pylori-om, gotg ogowdymygddo Jombogygeo
C 3935po@pomn Helicobacter Pylori-ols aoc9dg (p<0,05),
@53 309000 gol JoagbRsbol Lobp®mmdol Lods®mdgby
3o0Po. sliggg, osgodymezgddo JOmbogymo C dg3s@o@om
©s Helicobacter Pylori-om godmgmobos mgodaols gg6-
3960 9o0L  9x@m Jswomo oJBogmds (82,3% vs 22,9%,
p<0,001). 5g35034mxgddo JOmbogymo C 3935¢0Hon ©s
Helicobacter Pylori-o0 s@0b0odbs gg@m  aodmbs@geno
oM gy ges3og®o (330 gdgdo  0dgbydo  LobRgdol
3oB™30byd  Gymedo, @G53  gmobpgds  3Mmsbmgdo-
o 30dmgobgdols (IL-1P, IL-6, Lodlogbols bgzMmmbyeo
a-35JBmA0 ©s bgm3@dgMmobo) mbols dmds@gdom.

©g0danols ¥9Md96@go0l dmds@goygmo sjBogmds,slggyg,
JoealEobol LobEmmdol Loks®mdy sgowdymegddo He-
licobacter Pylori-oob dg@{ydgemo  JOmbogyao C 3g3s-
BoBom dmombemgl Helicobacter Pylori-ol  3033¢09dlyg@o
9050035300 mg@adools gdynToggdol  JOmbogyaro
C 39353030l 30dwobo@gmdols 3en0bogy@-modm@s@m-
@000 Jodobs@mgmdol  mogolgdymgdgdol  gomgom-
ob{obgdoo.

CONFIDENCE IN THE GEORGIA NATIONAL HCV ELIMINATION PROGRAM
AMONG WOMEN OF REPRODUCTIVE AGE

123Gamezardashvili A., "**Butsashvili M., "*Kajaia M., "*Gulbiani L., 'Abashidze G.,
*Kapanadze M., *McNutt L.A., "***Kamkamidze G.

'Health Research Union (HRU), Thilisi, Georgia; *Clinic Neo-Lab, Thilisi, Georgia ;*University of Georgia, Thilisi, Georgia;
“Institute for Health and the Environment, State University of New York, Albany, NY, USA

Hepatitis C virus (HCV) is endemic in most areas of the world
with a prevalence of 2-3% worldwide [1-3]. The prevalence of
HCYV tends to be higher in developing nations, including coun-
tries in Eastern Europe and the former Soviet Union [1]. Follow-
ing the acute phase of illness, HCV infection becomes chronic in
more than 80% of cases [4,5]. Among those with chronic infec-
tion, nearly 1 in 5 will develop end-stage liver diseases such as
cirrhosis and hepatocellular carcinoma. In fact, HCV infection is
the leading chronic blood borne infection in the US and several
other countries.

Infection with HCV is primarily transmitted parenterally in
adulthood by intravenous drug use (IDU), blood transfusion,
or other healthcare-related parenteral exposures; HCV is rarely
transmitted through the placenta, breast-feeding, or sexual con-
tact. In developing countries, nosocomial exposures and the use
of non-sterile needles may contribute to the high prevalence of
HCYV infection in the general population [6-8]. In Russia, preva-
lence rates of HBsAg and anti-HCV were higher in students at
the medical university than other adults and blood donors [9].

The prevalence of viral hepatitis in Georgia is high. The data
from a study conducted in 2002 suggest a hepatitis C prevalence
of 6.7% among Tbilisi population [10]. Recent serosurvey con-

© GMN

ducted by National CDC with US CDC showed 7.3% prevalence
of HCV infection among adult population of Georgia. A study
of blood donors in Georgia found 6.9% prevalence of HCV [11].
The prevalence rates are much higher in high-risk groups. The
highest prevalence of HCV infection was found among intrave-
nous drug users (68.8%) [12] and men who have sex with men
(MSM) (17.3%) [13].

The risk factors for the spread of viral hepatitis include a high
prevalence of intravenous drug use, illegal and uncontrolled sex
trade, low infection control awareness among health care work-
ers [14,15], lack of disposable materials, disinfectants and ster-
ilization equipment in health care settings.

Although intravenous drug use is highly prevalent in the
country, it is not common among women. The study on the
prevalence of HCV infection and liver fibrosis among injecting
drug users in Tbilisi, Georgia recruited 216 IDUs, of whom only
7.9% were females [16]. The fact that the prevalence of hepatitis
C in the female population is high despite the low sexual trans-
mission rate of HCV indicates that women are mostly infected
in some largely undocumented manner.

The Georgian government covers all expenses of antenatal
care and labor. Government policy covers four free antenatal
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visits for uncomplicated pregnancies plus basic laboratory tests
and costs of labor. The prenatal care is done by women’s con-
sultation clinics (WCCs). According to the reproductive health
survey 2010, abortions are still by far the dominant method of
birth control [17]. The abortion rate was 1.6 abortions per wom-
an between 2005 and 2010 [17]. Because 6% of all abortions
are followed by early complications in Georgia [18], they pose
considerable risk to a woman'’s health.

Studies conducted among reproductive age women in mul-
tiple developing countries have identified health care proce-
dures as an important risk factor for infection among patients
and health care workers [19-21]. In Georgia, reproductive age
women are a particularly useful demographic for studies quanti-
fying the risk of nosocomial HCV transmission because they are
infrequent uses of illicit injecting drugs, an important mode of
HCYV transmission, which is unfortunately common among men.
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The US CDC has selected Georgia for a demonstration HCV
elimination program. From 2015 Georgia is conducting multi-
year program of HCV elimination, including developing pre-
vention programs and providing treatment to all HCV patients
with directly acting antivirals (DAAs) free of charge [22].

From April 2015 to December 2018, 54,087 persons were en-
rolled in the Program throughout the country. However, more
than 20,000 individuals are aware of their HCV antibody posi-
tive status but did not have HCV RNA testing, a necessary step
to determine treatment needs. We hypothesized that a reason for
hesitance to enroll in the Program may be a low level of trust of
the Program.

Material and methods. A cross-sectional study was conduct-
ed in Thilisi, the capital of Georgia. Reproductive aged women
were randomly selected from three maternity care centers dur-
ing prenatal care. The self-administered questionnaire included

Table 1. Socio-demographic characteristics

Characteristics number Percentage

What is your ethnic background? N %
Georgian 2077 95.1

Armenian 33 1.5

Azeri 35 1.6

Russian 12 0.5

Osetian 12 0.5

Other (please specify) 14 0.6

What is the type of your residence? N %
Urban 1919 88.2

Rural 256 11.8

Gender N %

Female 2185 100

Age N %
<=25 years 630 314
>=26 years 1379 68.6

What is your marital status? N %

Never married 17 0.8
Currently married 2098 96.2

Separated 17 0.8

Divorces 49 2.2

What is the highest level of education you have completed? N %
Completed elementary school (Grades 1-6) 11 0.5
Completed primary school (Grades 7-10) 35 1.6
Completed secondary school (Grades 11-12) 246 11.3
Completed professional/technical school/college 223 10.3
Completed university 1202 55.3

Completed postgraduate degree 458 21.1

Have you heard about Hepatitis C elimination program in Georgia? N %
Yes 1792 85.3
No 317 14.7

Do you trust the national hepatitis C elimination program in Georgia? N %
Trust 1575 74.6
Distrust 525 254
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Table 2. Association of the age and the education status with the trust of the program

Trust of the Program P
Characteristics Trust Distrust Total Value
N % N % N
Age
g 0.001
<25 410 68.4 189 31.6 599
>26 1077 80.7 257 19.3 1334
Education level
Low level 332 68.5 153 31.5 485 0.001
High level 1263 78.7 342 21.3 1605

questions on socio-demographic information, knowledge about
HCV infection and trust in the Program.

Women were enrolled at their first prenatal visit. Pregnant
women seeking prenatal care at the study centers were eligible
for the study if they met the following three criteria: 1) Fluent in
either Georgian or Russian, 2) 18 years of age or older. 3) Signed
informed consent provided.

Results and their discussion. A total of 2185 women of re-
productive age were enrolled in the study. The mean age was
28.5 (age range: 17-46) years. The majority of the study par-
ticipants (76.4%) had a university degree. The vast majority of
study participants (>95%) were married and 95.1% were Geor-
gian ethnicity (Table 1).

Almost 90% of the participants were aware of their HCV in-
fection status. Most women (85.3%) had heard of HCV elimina-
tion program in Georgia; 74.6% stated that they trust the Pro-
gram. However, almost 10% of surveyed women stated they
would refuse to get enrolled in the Program if their anti-HCV
test result is positive (Table 1).

Trust in the Program was higher among women aged >25
years (80.7%) compared to younger women (68.4%) (p<0.0001).
Level of education was also associated with trust to the program:
more women with higher education level reported that they trust
the Program (78.7%) compared to women with lower education
level (68.5%) (p<0.0001) (Table 2).

Trust in the Georgia National HCV Elimination Program is
not sufficiently high among women of reproductive age in Geor-
gia. Effective educational campaigns are needed to improve trust
to the Program for this targeted group.
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SUMMARY

CONFIDENCE IN THE GEORGIA NATIONAL HCV
ELIMINATION PROGRAM AMONG WOMEN OF RE-
PRODUCTIVE AGE

12Z3Gamezardashvili A., '>*Butsashvili M., ?Kajaia M.,
12Gulbiani L., 'Abashidze G., 3Kapanadze M.,
‘McNutt L.A., "***Kamkamidze G.

'Health Research Union (HRU), Tbhilisi, Georgia, *Clinic Neo-
Lab, Thilisi, Georgia ;*University of Georgia, Thilisi, Georgia;

“Institute for Health and the Environment; State University of

New York, Albany, NY, USA

Georgia is among the countries with a very high prevalence
of hepatitis C virus (HCV) infection. The recent availability
of highly effective, direct-acting antivirals (DAAs) capable of
curing >90% of persons treated has made HCV elimination a
possibility. All adult citizens infected with HCV are eligible to
receive free DAAs through the Georgia National HCV Elimina-
tion Program (Program). From April 2015 to December 2018,
54,087 persons were enrolled in the Program throughout the
country. However, more than 20,000 individuals are aware of
their HCV antibody positive status but did not have HCV RNA
testing, a necessary step to determine treatment needs. We hy-
pothesized that a reason for hesitance to enroll in the Program
may be a low level of trust of the Program.

A cross-sectional study was conducted in Tbilisi, the capital
of Georgia. Reproductive aged women were randomly selected
from three maternity care centers during prenatal care. The self-
administered questionnaire included questions on socio-demo-
graphic information, knowledge about HCV infection and trust
in the Program.

A total of 2185 women of reproductive age were enrolled in
the study. The mean age was 28.5 (age range: 17-46) years. The
majority of the study participants (76.4%) had a university de-
gree. The vast majority of study participants (>95%) were mar-
ried and 95.1% were Georgian ethnicity. Almost 90% of the par-
ticipants were aware of their HCV infection status. Most women
(85.3%) had heard of HCV elimination program in Georgia;
74.6% stated that they trust the Program. However, almost 10%
of surveyed women stated they would refuse to get enrolled in
the Program if their anti-HCV test result is positive. Trust in
the Program was higher among women aged >25 years (80.7%)
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compared to younger women (68.4%) (p<0.0001). Level of
education was also associated with trust to the program: more
women with higher education level reported that they trust the
Program (78.7%) compared to women with lower education
level (68.5%) (p<0.0001).

Trust in the Georgia National HCV Elimination Program is
not sufficiently high among women of reproductive age in Geor-
gia. Effective educational campaigns are needed to improve trust
to the Program for this targeted group.

Keywords: HCV Elimination, reproductive aged women,
knowledge, trust.

PE3IOME

JOBEPUE K HAIIMOHAJBHOM MPOI'PAMME I1O
SJIMMUHAIIMU BUPYCA I'EIIATUTA B I'PY3UM CPE-
JU )KEHINWH PENTPOAYKTHUBHOI'O BO3PACTA

123FamesapaamBuiad A.P., Y2 Bynamsumm M.,
2Kamkast MLILL., “*I'ynouanu JI.3, 'AGammuaze I.JI.,
SKanananze M./L., ‘Maknart JLA., "***Kamkamuaze I.K.

Hayuno-uccneoosamenvckuti coioz 30pasoxpanenus, Kiunu-
rka HeoJlab; 3Yuusepcumem Ipyzuu; *Hncmumym 300posvs u
okpyacarowgelt cpeowt, Iocyoapcmeennviii ynusepcumem Hoio-
17[0pKa, Penccenep, CILIIA

['py3us BXOZMT B 4MCIO CTpaH C BBICOKOW paclpoCTpaHEH-
HocTbio Bupyca remarura C (BI'C). JoctynmHocTh BBICOKOI(]-
(DeKTUBHBIX ITPOTHBOBUPYCHBIX IIPENapaToB MPSIMOro ACHCTBHS
(DAA), ciocoOHbIX u3neunth >90% JHL, MONTy4YaBIINX TaKoe
JiedeHue, caernana Bo3MoxHoi anumunanuio BI'C B crpane. Bee
B3pocible rpaxaane, nuduuuposannsie BI'C, nmeror npaso Ha
noydenue 6ecruiateix DAA npenaroB B pamkax Hanmonais-
HOi mporpammbl 1o snuMuHauuu BI'C B I'pysun. C ampens
2015 r. mo nexa6ppb 2018 . B [Iporpamme 3aperucTpupoBano 54
087 6onbHBIX. Tem He menee, 6osee 20 000 Uil 3HAIOT O CBO-
€M TIOJIOKUTENIHOM cTartyce 1o anturenaM k BI'C, ongnako He
nporwu trectupoanne Ha PHK BI'C, uto sBisiercst o6s13arens-
HBIM JUUISL OTIpeJiesieHus: HeoOxoauMocTH JieueHus. [Ipennonara-
€TCsl, YTO NPUYMHON HEPELIMTEILHOCTH 10 MOBOJLY y4acTHs B
IIporpamme sBisIeTCS HU3KUN YPOBEHb 1OBEPHSL.

HccnenoBanust npoBoainck B TOmmncu. JKeHIMHBI penpo-
JIYKTHBHOTO BO3pacTa ClIy4ailHbIM 00pa3oM OTOOpaHbI M3 Tpex
POAMIIBHBIX JIOMOB BO BpeMs JIOPOLOBOIO yxoaa. AHKeTa Ui
CaMOCTOSITEIHOIO YNPAaBJICHUS BKJIOYajla BONPOCHl IO CO-
[UATTBHO-eMOTpaUIeCKUM TOKa3aTessiM, 3HaHusax o BI'C-
unpexumu u nosepuu K [Iporpamme.

B uccnenoBanue BkirodeHs! 2185 JKeHIIMH PenpoOLyKTUBHO-
ro Bo3pacta. CpesHui Bo3pacT coctaBui 28,5 et (Bo3pacTHOU
nuanasoH 17-46 ner). boabIIMHCTBO yYaCTHUKOB MCCIIEI0BAHMS
(76,4%) umenu Bbiciiee oOpaszoBanue. Ilomasistoniee 00ib-
IIMHCTBO YYaCTHHKOB UccienoBanus (> 95%) cocrosiiiu B Opa-
ke, 95,1% saBnsnuck rpaxxaankamu [pysuun. [Toutn 90% yuact-
HUKOB 3HaJM 0 cBoeM craryce uHbpekiuu BI'C. BonbmHcTBO
skeHIUH (85,3%) caplmanu o nporpamme 3numuHanuu BI'C B
I'py3uu; 74,6% 3asBuinu, uyTo goBepstoT nporpamme. 10% onpo-
IICHHBIX JKSHIIUH 3asBUJIH, YTO OHH OTKA)XXyTCs y4aBCTBOBATh B
nporpamme, eciu ux tect Ha auti-BI'C anTuTena Oyzer moso-
JKUTeNnbHBIM. [TokazaTens oBepys K IporpaMMe OKaaJICsl BhILIE
Cpeau KEHIIMH B Bo3pacTe crapure 25 net (80,7%) B cpaBHEHUH
¢ 6osnee MostompIMu KeHIHAMHE (68,4%) (p<0,0001). ToBepue
K [IpOrpaMMe CBSI3aHO TAaKXKE C YPOBHEM 00pa3oBaHMs: 0OIIb-
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IIMHCTBO JKCHIIUH ¢ 0oliee BBICOKUM YpPOBHEM 00pa3oBaHHs
MPOSIBIISAIOT I0Bepue K nporpamme (78,7%) B cpaBHEHHHU C IKESH-
[IMHAMU C HU3KUM ypOBHEM obpaszoBanus (68,5%) (p<0,0001).

Josepue x HanmonaneHoil nporpamme snumuHauuu BI'C
B I'py3un HemocTaTOYHO BBICOKOE CPEIU SKEHIIMH pPerpo-
JYKTUBHOTO Bo3pacTa B I'py3um. [l HOBBIIEHUS AOBEpUSL
k [Iporpamme B 3TOii LeJIeBOi Ipyle HEOOXOAMMO IUIAHH-
poBaTh M OCYyHIECTBISITH I (QeKTHBHbIE 00pa3oBaTeIbHbIC
KaMIIaHUH.
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HEPATITIS B VACCINATION: KNOWLEDGE AND ATTITUDE
AMONG WOMEN OF REPRODUCTIVE AGE IN GEORGIA

123 Abzianidze T., "**Butsashvili M., *Kajaia M., "?Kochlamazashvili M., ’Kipiani E., ‘McNutt L.A., "***Kamkamidze G.

'Health Research Union; *Clinic Neo-Lab; *University of Georgia;
‘Institute for Health and the Environment, State University of New York, Albany, NY, USA

Hepatitis B is a viral infection that attacks the liver and can
cause both acute and chronic disease. The virus is most com-
monly transmitted from mother to child during birth and deliv-
ery, as well as through contact with blood or other body fluids.
In 2015, 257 million people were living with chronic hepatitis
B infection (defined as hepatitis B surface antigen positive). In
2015, hepatitis B resulted in an estimated 887 000 deaths, mostly
from cirrhosis and hepatocellular carcinoma (i.e. primary liver
cancer). As of 2016, 27 million people (10.5% of all people es-
timated to be living with hepatitis B) were aware of their infec-
tion, while 4.5 million (16.7%) of the people diagnosed were on
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treatment [1]. The prevalence of hepatitis tends to be higher
in developing nations, including countries in Eastern Europe
and the former Soviet Union [2]. Among those with chronic
infection, nearly 1 in 5 will develop end-stage liver diseases
such as cirrhosis and hepatocellular carcinoma. In fact, HCV
infection is the leading chronic blood borne infection in the
US and several other countries. Infection with HCV and HBV
is primarily transmitted parenterally in adulthood by intra-
venous drug use (IDU), blood transfusion, or other health-
care-related parenteral exposures; HCV is rarely transmitted
through the placenta, breast-feeding, or sexual contact. In
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developing countries, nosocomial exposures and the use of
non-sterile needles may contribute to the high prevalence of
HCYV infection in the general population [3,4,5]. In Russia,
prevalence rates of HBsAg and anti-HCV were higher in stu-
dents at the medical university than other adults and blood
donors [6].

Georgia is a country with high prevalence of hepatitis B.
Based on a 2015 population serosurvey, the prevalence of hepa-
titis B surface antigen (HBsAg) is 2.9% and prevalence of anti-
HBc is 25.5% in general population [7]. Hepatitis B vaccine has
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been included in the national immunization schedule of Georgia
only since 2002. Thus, most reproductive aged women were not
vaccinated during young childhood.

Material and methods. Before enrollment, each study par-
ticipant was provided with the information about the purpose,
methods, procedures, risks and benefits of the study. Those indi-
viduals who agreed to participate in the survey were enrolled in
the study. Prior to the start of the survey, the study protocol was
approved by the Institutional Review Board of Health Research
Union (IRB#00009520).

Table 1. Socio-demographic characteristics

Characteristics N %
Age (years)
<25 630 28.8
>26 1379 63.1
Missing 176 8.1
Residence
Urban 1919 87.8
Rural 256 11.7
Missing 10 0.5
Marital status
Never Married 17 0.8
Married 2098 96.0
Divorced 17 0.8
Have Partner 49 2.2
Missing 4 0.2
Education level
High school 292 13.4
Vocational education 223 10.1
University/college 1660 76.0
Missing 10 0.5
Employment status (currently working)
Yes 1183 54.1
No 988 453
Missing 14 0.6
Monthly personal income (in GEL)
<1000 815 373
>1000 1079 494
Missing 291 13.3
Ethnicity
Georgian 2077 95.1
Armenian 33 1.5
Azeri 35 1.6
Other 38 1.7
Missing 2 0.1
Insurance
Public 1120 51.3
Private 760 348
Don’t Have 286 13.1
Missing 19 0.9
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Table 2. Knowledge and attitude about Hepatitis B

Characteristics N Y%
Have you ever heard about hepatitis B virus?
Yes 1630 74.6
No 407 18.6
Missing 148 6.8
Have you ever been told by doctor or other healthcare provider that you had hepatitis B
Yes 69 3.2
No 2040 93.4
Missing 76 3.5
Are there any medications available to treat hepatitis B?
Yes 757 34.6
No 139 6.4
Don’t Know 1210 55.4
Missing 79 3.6
Can hepatitis B be prevented?
Yes 1018 46.6
No 46 2.1
Don’t Know 1040 47.6
Missing 81 3.7
‘What can you do to prevent hepatitis B?
Get vaccination 752 35.8
Use condoms 614 29.3
Avoid sharing needles and syringes 946 45.1
Wash hands thoroughly 256 12.2
Avoid using unsterile or used medical devices 933 44.5
None of the above 7 0.3
Other 838 40.0
Have you ever been vaccinated for hepatitis B infection
Yes 213 9.7
No 1477 67.6
Don’t Know 422 19.3
Missing 73 3.3

Cross-sectional study was conducted in the capital of Geor-
gia, Thilisi. Reproductive aged women were randomly select-
ed and then recruited from three maternity care centers during
prenatal care. The reason why we’ve choose maternity care
centers was that In Georgia, it is estimated that 97% of all
pregnant women planning to complete their pregnancy and
have at least one prenatal care visit. Women were enrolled
at their first prenatal visit. Pregnant women seeking prenatal
care at the study centers were eligible for the study if they
meet the following three criteria: 1) Fluent in either Georgian
or Russian. The vast majority of women in the reproductive
age range speak Georgian. Women of other ethnicities com-
monly speak Russian as a first or second language 2) 18 years
of age or older. While teenagers are also at risk for these in-
fections, the issues related to obtaining a parent’s consent for
research participation and the needs of the teen to focus on
the unique issues of becoming a parent at such a young age
preclude participation in this study. 3) Signed informed con-
sent provided.
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Data collection included a self-administered survey. The ques-
tionnaire was specifically developed for this study and, prior to
administration, it was piloted with 19 women of reproductive
age. The questionnaire was used to obtain detailed demographic
and reproductive health information. The social-demographic
characteristics included age, residence, marital status, education,
employment, ethnicity, household’s income and etc. Reproduc-
tive health information included pregnancy and delivery, history
of blood transfusion and dental care, and finally, information re-
lated to knowledge and attitude about hepatitis C and B.

SPSS (IBM) version 23 was used for data management and
statistical analysis with 95% confidence intervals.

Results and their discussion. A total of 2185 reproductive
aged women were enrolled in the study. The response rate was
96%. The mean age was 28.5 (age range 18-46) years. Most
(76.4%) had a bachelor and/or master’s degree. The proportion
of employed women was 54.1% with more than a third having
a monthly personal income <=1000 Gel (about 300 USD). The
distribution of respondents according to ethnicity was as fol-
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Table 3 Association of age with Knowledge of Hepatitis B and vaccination status - xyna

. . Age group Age group Bivariz.lte
Demographic and occupational factors N (<25) > 26) Prevalence Ratio (PR) and
95% CI
Have you ever heard about hepatitis B virus?
Yes 1517 423 (27.9) 1094 (72.1) 1
No 359 159 (44.3) 359 (55.7) 0.87 (0.70-1.08)
Hepatitis B virus can be prevented
Yes 947 273 (28.8) 674 (71.2) 0.82 (0.67-0.99)
Don’t know 989 327 (33.1) 662 (66.9) 1
Hepatitis B can be prevented by vaccination
Yes 706 203 (28.8) 503 (71.2) 1
No 1225 394 (32.2) 831 (67.8) 0.85 (0.69-1.04)
Hepatitis B can be prevented by Condom use
Yes 567 181 (31.9) 386 (68.1) 1
No 1364 416 (30.5) 948 (69.5) 0.69 (0.86-1.32)
Vaccinated
Yes 203 43 (21.2) 160 (78.8) 1
No 1739 557 (32.0) 1182 (68.0) 0.57 (0.40-0.81)

lows: absolute majority 2079 was Georgian (95.1%), 33 Arme-
nian (1.5%) and 35 Azeri (1.6%) and 38 other ethnicity (1.6%).
The majority of women surveyed 2098 (96.2%) were married.
286 (13.2%) of respondents reported that they did not have any
type of insurance (Table 1).

About 20.0% of respondents never heard about HBV. Very
few (3.2%) knew they were infected with HBV (Table 2). We
could not determine if women were chronically infected or were
exposed and developed antibodies.

HBYV knowledge was limited: 61.8% were not aware of avail-
able HBV treatment; 49.8% didn’t know HBV infection could
be prevented (35.8% named HBV vaccination, 29.3% named
condom use). Only 10% of study participants reported being
vaccinated for HBV. Awareness of HBV infection was higher
among women over age 25 (72.1%) compared to women aged
25 years or less (27.9%) (P<0.0001). Among women who re-
ported having an HBV infection, 40.6% did not name vaccine as
a prevention method and 38.2% did not have information about
availability of HBV treatment (P<0.05).

Based on our study results, knowledge about HBV infection
and vaccination is very low among reproductive aged women in
Georgia. Women’s health centers can be a good place to reach
reproductive aged women for counseling on HBV infection and
promote vaccination against hepatitis B.
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SUMMARY

HEPATITIS B VACCINATION: KNOWLEDGE AND AT-
TITUDE AMONG WOMEN OF REPRODUCTIVE AGE
IN GEORGIA

123Abzianidze T., "**Butsashvili M., ?’Kajaia M.,
12Kochlamazashvili M., *Kipiani E., ‘McNutt L.A.,
1234Kamkamidze G.

!Health Research Union, *Clinic Neo-Lab, 3University of Geor-
gia; *Institute for Health and the Environment; State University
of New York, Albany, NY, USA

Georgia is a country with high prevalence of hepatitis B.
Based on a 2015 population serosurvey, the prevalence of hepa-
titis B surface antigen (HBsAg) is 2.9% and prevalence of anti-
HBc is 25.5% in general population. Hepatitis B vaccine has
been included in the national immunization schedule of Georgia
only since 2002. Thus, most reproductive aged women were not
vaccinated during young childhood.
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Cross-sectional study was conducted in the capital of Georgia,
Thilisi. Reproductive aged women were randomly selected and
then recruited from three maternity care centers during prenatal
care. The self-administered questionnaire included questions on
socio-demographic information, hepatitis B vaccination status
and awareness of HBV infection status. A total of 2185 repro-
ductive aged women were enrolled in the study. The mean age
was 28.5 (age range 17-46) years. Most (76.4%) had a bachelor
and/or master’s degree. 20.0% of respondents never heard about
HBV. Very few (3.3%) knew they were infected with HBV. We
could not determine if women were chronically infected or were
exposed and developed antibodies.

HBYV knowledge was limited: 57.5% were not aware of avail-
able HBV treatment; 51.6% didn’t know HBV infection could
be prevented (35.8% named HBV vaccination, 29.3% named
condom use). Only 10% of study participants reported being
vaccinated for HBV. Awareness of HBV infection was higher
among women over age 25 (72.1%) compared to women aged
25 years or less (27.9%) (P<0.0001). Among women who re-
ported having an HBV infection, 40.6% did not name vaccine as
a prevention method and 38.2% did not have information about
availability of HBV treatment (P<0.05).

Based on our study results, knowledge about HBV infection
and vaccination is very low among reproductive aged women in
Georgia. Women’s health centers can be a good place to reach
reproductive aged women for counseling on HBV infection and
promote vaccination against hepatitis B.

Keywords: Hepatitis B virus, vaccination, knowledge, atti-
tude, reproductive aged women.

PE3IOME

NH®EKIUA U BAKHIUHAIIUSA ITPOTUB I'EITIATUTA
b: 3HAHUSA U IPEJPACIHOJIO)KEHHOCTb CPEJIU
JKEHIIUH PENNPOAYKTHUBHOI'O BO3PACTA B I'PY-
33U

123 Ag3nannze T.P., "’ Bynamsumn M./, Kaxkans ML.ILL.,
2Kounamazamsuian M.I., *Kumaann E.C., ‘Maknarr JLA.,
L3 4Kamkamuaze T K.

!Hayuno-uccinedosamenvbckuti coio3 30pasooxpanenus, *Kiunu-
ka «HeoJlaby, *Ynueepcumem I pysuu, *Uncmumym 300poebsi u
okpyacaroueil cpednt, Iocyoapcmeennviti Ynueepcumem Holo-
Hoprxa, Penccenep, CILIA

Ilo nanHbIM ceponoruyeckoro obcnenoBanus Hacenenus 2015
I. PaclpOCTPAaHEHHOCTh TOBEPXHOCTHOIO AHTHUIeHA remaruta b
(HBsAg) cocrasnser 2.9%, pacnpocrpaneHHOCTb aHTu-HBcC an-
TUTEN B 001l nonyssiuuu - 25.5%. Bakuumna nporus renatuta b
BKJIFOUCHA B HALIMOHAJIBHBIN rpaduk nmmyHu3anmu [ pysuu ¢ 2002
r. Takum 06pazoMm, GOJBIIMHCTBO YKEHIIUH PENPOIAYKTUBHOIO BO3-
pacTta HE BaKHIMHUPOBAHbI B PAHHEM JICTCTBE.

Hccnenosanue nposeaeHo B crosuie ['py3un Tounucn. XKen-
IIMHBl PENPOAYKTUBHOIO BO3pacTa CIydaiHbIM 00pa3oM BbI-
OpaHbl U3 TPEX POIMILHBIX JIOMOB BO BPEMsI JOPOJOBOIO yXO/a.
AHKeTa BKJIOYala BOMPOCHI O COLHUAJIBbHO-IeMOrpadpuiecKoit
uH(OPMALIUH, CTaTyCe BAaKIMHALUH U OCBEIOMIICHHOCTH 00 MH-
(exunn BupycoM remnarura b.

B uccnenoBanue BkitoueHoO 2185 KEHIMH penpoLyKTUBHOTO
BO3pacTa, cpeHui Bo3pacT - 28.5 (Bo3pacTHoi uHTepBai 17-46
niet). BonbimHCTBO KeHInH (76.4%) UMesH CTereHb OaKaaB-
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pa n/unu Maructpa. 20.0% pecroHeHTOB HUKOT/A He CIBIIIAIH
00 unpekunn Bupycom remnaruta b. Ouens Hemuorue (3.3%)
3HAJIM, YTO OHH OBLIM MH(HUIUPOBAHBI B IPOIIOM BUPYCOM Ie-
narura b.

VYpoBeHb 3HaHui 0 renarute b 6bul orpaHuMueHHBIM: 57.5%
HE 3HAIM O JOCTYIIHOM JieueHHH 3Toi uHpekuuu; 51.6% He
3HaNM, 4to MHGpeKMio remaruta b MOXHO HPEJOTBPATHUTDH
(35.8% Ha3Banu BaKIMHAIMIO TPOTHB MH(EKIUK rematuta b,
29.3% Ha3Banu MCIONB30BAHUE IPE3EPBATHBOB KaK IPEBEH-
TuBHbIE Mepornpuatus). Toabko 10% ydacTHHUKOB HCCIlIEOBa-
HHSI COOOLIMIN O HAJIIMYMK y HUX UCTOPUH BaKIMHALUH IPO-
tuB rernatuta b. [Tokasarenn ocBemOMIICHHOCTH 00 MHGEKIIMN
renaruta b ObUTH BbIIIE cpen sKeHIHH cTapiie 25 et (72.1%)
B CPaBHEHMHM C KCHIIMHAMHU B Bo3pacte meHee 25 et (27.9%)
(P<0,0001). Cpeau >keHIIUH, KOTOPbIE COOOILIMIN O HAIUYUH
nHexunu renarura b, 40.6% He Ha3BamM BaKIMHY B Ka4eCTBE
merozna npoduinakTuky, a 38.2% He umenu nHGOpPMAIKH O J10-
cTynHocTu nedeHus renarura b (P <0.05).

Ha ocHoBaHMH pe3yJbTaToOB INPOBEACHHOTO HCCIIESIOBAHUS
BBISIBIICHO, 4TO 3HaHHs 00 MH(ekuuu remnarura b u BakiuHa-
MU [IPOTHB 13TOH MH(EKIMU BeChbMa HHU3KHE CPEAU IKECHIHH
penponyKTUBHOTO Bo3pacrta B ['py3un. XKeHckue MeanMHCKIE
LEHTPBI MOTYT CTaTh MECTOM Ul d(GPEKTHBHOrO OOLICHHS C
KEHIIMHAMH PENPOAYKTUBHOIO BO3pACTa C LEJbI0O KOHCYJIBTH-
POBaHUsI MO TMOBOY 3TOi MH(EKIMU U IponaraH/ibl BaKIHHA-
LMY NpoTHB renaruta b.
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DENTAL CLINICS: A RESERVOIR FOR HEPATITIS C VIRUS

12Kochlamazashvili M., "***Kamkamidze G., "**Butsashvili M., “*Zarandia M., "?*Chubinishvili O., ‘McNutt LA.

!Health Research Union; *Clinic NeoLab, 3University of Georgia;
*Institute for Health and the Environment, State University of New York, Rensselaer, USA

An estimated 71 million people are currently infected with
hepatitis C virus (HCV), the leading cause of hepatocellular car-
cinoma, liver cirrhosis, liver failure and associated deaths in the
world [1]. Nosocomial transmission of HCV is well established
in low to high income countries, [2] however the role of dental
care in HCV transmission has been particularly difficult to quan-
tify. Most studies of nosocomial risk factors for HCV infection
include prevalent cases (anti-HCV positive) among adults, with
almost universal exposure to dentistry; unfortunately many such
study designs are insufficient to accurately quantify risk [3].

Studies focused on children have the advantage of limited en-
counters with dentistry and the medical care system, and limited
or no engagement in risk behaviors (e.g., illegal injecting drug
use). Such dental care studies are only feasible to conduct in
very high prevalence countries. In the high prevalence countries
of Egypt and Mongolia, studies of children have identified den-
tal care as a risk factor for HCV [4,5]. Studies of young adults
also provide some evidence of dental care being associated with
increased prevalence of HCV [3]. Relatively few studies have
focused on dental care workers; two studies have found greater
risk of anti-HCV compared to the general population while other
studies were equivocal [6-9].

Environmental studies have established that incidental con-
tamination of dental equipment can occur during treatment of
HCV-positive patients [10,11], and that viable HCV RNA can
remain infectious as long as 6 weeks after deposit on a surface
[12]. Thus, imperfect disinfection of equipment and contamina-
tion of the patient care areas may provide an opportunity for
nosocomial transmission. The largely asymptomatic infections
can go undetected for years making it difficult or impossible to
link infection with the exposure site during trace-back studies.

Maintaining a sterile environment is difficult, especially in
low and middle-income countries where insufficient resources
may lead to the reuse of single-use equipment, insufficient train-
ing on infection control, and limited structural oversight allow-
ing individual clinics to operate without accountability [13]. In
countries with a moderate or high prevalence of HCV, the po-
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tential for transmission exists when breaks in infection control
measures occur, but are unlikely to be detected and documented.

Georgia, a former Soviet Republic of approximately 3.7 mil-
lion people, is a country with high HCV prevalence embarking
on a national HCV elimination project. The multifaceted elimi-
nation project, developed with support from the US Centers for
Disease Control and Prevention (CDC), is designed to determine
if HCV can be eliminated through treatment of infected persons
and prevention measures. A 2015 population-based study esti-
mated anti-HCV prevalence of 7.7% and HCV RNA of 5.4%
[14].

The purpose of this study was to estimate the anti-HCV preva-
lence among dental workers and assess the potential for HCV
transmission during dental care by determining if HCV RNA
could be detected on dental equipment and surfaces in dental
clinics.

Material and methods. A convenience sample of 13 private
and governmental dental offices in three large Georgian cities;
Thilisi (the capital city), Batumi (Western Georgia) and Rustavi
(Eastern Georgia); were recruited for the study. Dental health
care workers (DHCWs) including dentists, dental residents,
nurses were invited to participate. After informed consent was
obtained, the DHCWs were asked to provide a blood sample to
test for bloodborne viruses (e.g., HCV) and complete a ques-
tionnaire that included questions on risk behaviors. To preserve
confidentiality, a study ID number was used to link participant
questionnaire responses and test results. Study participants who
consented to tests for bloodborne viruses received their test re-
sults in a sealed envelope hand delivered by research staff. All
DHCWs with positive blood tests were referred to an infectious
diseases specialist for counseling and treatment. The study was
approved by the institutional review boards of the Health Re-
search Union (HRU) in Tbilisi, and the State University of New
York (SUNY) Downstate Medical Center.

Venous blood (3 ml) was drawn from consenting DHCWs.
Collected blood samples were transported to the Health Re-
search Union laboratory for further screening and analyses. This
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Table. Dental Health Care workers (DHCWs) demographic characteristics and HCV status

Characteristic Total anti- HCV+
p value
N % N %
Gender
Male 27 13.8 4 14.8
<0.05
Female 169 86.2 5 3.0
Age
<20 2 1.1 0 0.0
0.62
21-30 78 422 2 2.6
31-40 62 33.5 4 6.5
>41 43 232 3 7.0
Residence
Thilisi 135 68.9 5 3.7
Rustavi 33 16.8 1 3.0 0.24
Batumi 28 14.3 3 10.7
Type of Practice
Private 163 85.8 7 43
0.48
Governmental 27 14.2 2 7.4
Year of Graduation
<1999 46 26.0 5 10.9
0.038
>2000 131 74.0 4 3.1

report focuses on HCV. To determine the prevalence of HCV,
serum screening was conducted by the enzyme-linked immuno-
sorbent assay (ELISA) method.

Data management and analysis were conducted using SPSS
v.20.0. Bivariate analyses to assess the association between anti-
HCV status and risk behaviors were conducted using Fisher’s
Exact Test or the generalized hypergeometric distribution.

A second convenience sample of dental clinics in Tbilisi, all
well respected by the dental community, were approached and
asked to participate in a study of HCV risk related to dental care.
Potential participants were told that equipment and surfaces
would be swabbed. To protect participating clinics, they were
informed that all environmental samples would be collected
anonymously with minimal information attached.

Swab samples were collected from multiple areas and catego-
rized into three groups: (1) general area (i.e., dental unit light
handles, light curing devices, dental radiograph equipment, tele-
phones, drawer and drawer handles, computer keyboards and
terminals), (2) dental instruments, and (3) dental suction unit
(i.e., single-use tip and top 3 cm of aspiration cord).

Upon collection, samples were rinsed in sterile water. The
rinse water collected from each of the three sample categories,
from each dental clinic, was stored separately. Collected envi-
ronmental samples, tagged with an arbitrary number to blind
laboratory staff, were transported to the laboratory of the Health
Research Union in compliance with accepted laboratory stan-
dards to ensure the preservation of the specimen.

The environment swabs were tested for the presence of HCV
RNA. A real-time polymerase chain reaction (qQPCR, Sacace,
Italy) was performed to detect viral genetic material.

Results and their discussion. Among the 244 DHCWs in-
vited to participate in the study, 196 (80.3%) enrolled includ-
ing 115 doctors, 49 nurses and 32 dental residents. Similar to
the overall distribution in Georgia, most study participants were
female (86.2%). The seroprevalence of anti-HCV antibodies
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among DHCWs was 4%. (Table) Due to the small number of
cases (n=9) there was insufficient data to carefully assess serop-
revalence status and risk behaviors. Overall, reporting of use of
personal protective equipment (PPE) was high and reporting of
risk behaviors, both occupational and personal, were infrequent.

Of the 46 private dental clinics invited to participate, 37
(80.4%) dental clinics agreed to allow the environmental study.
Overall, 23 (62.2%) clinics had HCV RNA detected in at least
one location. The most frequently contaminated location was the
suction unit with HCV RNA retrieved from 14 (37.8%) clinics,
followed by contaminated samples from the general dental room
in 9 (24.3%) clinics, and dental instruments in 4 (10.8%) of the
clinics studied.

This study found HCV RNA was detectable in about two-
thirds of dental clinic rooms which were cleaned and prepared
for the next patient. Given that HCV RNA can be viable for up
to six weeks, it is very likely that the opportunity for transmis-
sion exists. Dental care has optimal conditions for transmission
of HCV. On a typical day, multiple patients are treated in suc-
cession with equipment exposed to blood and saliva. Without
fastidious attention to infection control procedures, patients may
be exposed to contaminated equipment and nosocomial trans-
mission can occur.

Suction devices were the predominant location for HCV RNA
detection. These units are designed to remove water, saliva,
blood and dental debris through the use of two tubes, typically
one high velocity tube and a low velocity tube that is placed
in the patient’s mouth. The tips of these devices are single-use
items, however reuse is common in low- and middle-income
countries [13]. We sampled only from the tip and the top three
cm of the aspiration cord in which the tip is inserted. If the pa-
tient closes his or her mouth on the suction tube, it can create a
change in pressure resulting in back flow from the suction unit.
The back flow could potentially force viable organisms into the
mouth [15].
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The anti-HCV prevalence among DHCWs (4%) was lower
than in the general population (7.7%) [14]. Prior research in
relatively low HCV prevalence countries has found that DH-
CWs are at higher or similar risk of infection compared to the
general population [9]. The most likely reason for DHCWs
having lower seroprevalence in this study is DHCWs refus-
ing to participate in the study if they already knew they were
HCV-positive. While we selected well-respected dental prac-
tices for the study and DHCWs reported using high levels of
precautions, we suspect that precautions were overestimated
as has been repeated documented in medical health care set-
tings where workers are observed [16].

While the literature on nosocomial risks in dental care is
scant, evidence is growing that dental care may be an impor-
tant reservoir for HCV transmission. First, previous research
in children has shown dental care to be a risk factor for HCV
infection [4,5]. Second, this study has found that contamina-
tion of suction units in particular may provide an important
reservoir and vehicle for HCV transmission. Third, a pattern
of modestly increasing HCV prevalence by age is thought to
be associated with continuing transmission in medical care
[17]. In Georgia, the HCV prevalence pattern in women rises
modestly with age [personal communication of unpublished
data, Georgia’s National Centers for Disease Control]. Most
of the literature has focused on unsafe injections as the cause
of this HCV prevalence pattern. We hypothesize that dental
care, in addition to unsafe injections and other contamination
in medical care, contributes to HCV transmission and also is
driving the increasing prevalence rates associated with aging.
Fourth, when our results were presented at a national clinical
meeting, they resonated with the 180 dentists and medical
professionals present. Widespread lapses in infection control
practices were anecdotally acknowledged in open conversa-
tion following presentation of these results.

This study was difficult to conduct given the potential risk
of clinics being identified as contaminated. Thus, limited in-
formation was obtained for the samples and no sample was
marked with clinic identification. We chose to sample higher
quality clinics and did not want the study to result in patients
being moved to dental clinics thought to be lower in quality.
Additionally, testing the samples for HCV viability was not
feasible with the funding available. The distribution of HCV
RNA found suggests most was viable. Suction unit cords are
not known to be disinfected between patients and single use
tips often are reused after simple washing in many clinics.
Dental equipment is often, but not always autoclaved, thus
the less frequent identification of HCV RNA on these tools
is consistent with known practices. After these findings were
presented to the Georgia Ministry of Labor, Health, and So-
cial Affairs, infection control regulations for dental clinics
were strengthened and enforcement activities increased.

While research studies are urgently needed to quantify the
risk and inform the development of strategic interventions,
they remain exceptionally difficult to conduct. Clearly, prac-
tical interventions are needed that can be effectively integrat-
ed and maintained in typical dental care delivery in low- and
middle-income countries. In addition, to improve education
and increased awareness, cost-effective methods to minimize
risk must be developed and deployed given the resource con-
straints that exist.
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SUMMARY

DENTAL CLINICS: A RESERVOIR FOR HEPATITIS C
VIRUS

2Kochlamazashvili M., ***Kamkamidze G.,
123Butsashvili M., *Zarandia M., *Chubinishvili O.,
‘McNutt L.A.

'Health Research Union; *Clinic NeoLab, *University of Geor-
gia; *Institute for Health and the Environment, State University
of New York, Rensselaer, USA

Nosocomial transmission of hepatitis C virus (HCV) is well
established, however the role of dental care in HCV transmis-
sion has been speculated but particularly difficult to quantify.
This study investigated the potential for nosocomial transmis-
sion of HCV in dental clinics in a high HCV prevalence, middle-
income country.

Dental health care workers (DHCWs) in 13 clinics in 3 cit-
ies were invited to participate. After informed consent was ob-
tained, the DHCW s were asked to provide a blood sample to test
for anti-HCV and complete a questionnaire that included questions
on risk behaviors. A second sample of dental clinics was recruited
to conduct environmental testing for HCV RNA. Among the 244
DHCWs invited to participate in the study, 196 (80.3%) enrolled
including 115 doctors, 49 nurses and 32 dental residents. The se-
roprevalence of anti-HCV among DHCWs was 4%. Of the 46
private dental clinics invited to participate, 37 (80.4%) dental clin-
ics agreed to allow the environmental study. Overall, 23 (62.2%)
clinics had HCV RNA detected in at least one location. The most
frequently contaminated location was the suction unit with HCV
RNA retrieved from 14 (37.8%) clinics, followed by contaminated
samples from the general dental room in 9 (24.3%) clinics.

Given that HCV RNA can be viable for up to six weeks, with-
out fastidious attention to infection control procedures, patients
may be exposed to contaminated dental equipment and nosoco-
mial transmission can occur.

Keywords: hepatitis C virus, nosocomial, transmission, den-
tal clinic, risk factor, health care workers, environment.
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CTOMATOJIOTHYECKHUE YUYPEXJIEHUSA: PESEPBY-
AP I'ETTIATUTA C

LKouynamaszamsuian M.I, >3 Kamkamuase K.,
L23BynamBuiu M.JI, “*3apaugus M.I.,
LyguaumBuin O.A., * Maknarr JLA.,

!Hayuno-uccnedosamensvckuii colo3 30pagooxpanenust; Kuunu-
xa HeoJlab, 3Vuusepcumem Ipysuu,; *T'ocydapcmeenmviii yhu-
sepcumem Hoio-Hopra, Hucmumym 300poebs u okpyscaiouyei
cpeovl, Penccenep, CLIIA

Hecmotpst Ha TO, 4TO MyTh BHYTPHOONEHHYHOW Iepenadn
pupyca renaruta C (BI'C) xopomo u3ydeH, B OOJBIIMHCTBE
ClTy4aeB TPYIHO OSIHIEMUONOTHYECKH MJOKa3aTh 3TOT MyThb
Tepeiadd BUPyca U CTOMATOJIOTHUECKOE JIEUCHNE OCTAeTCs TI0-
TEeHIUAIFHBIM HcTOYHHKOM Tepenadn BI'C. Llembro manHOTO
HCCIIEN0BAHNS SIBUIOCH OMpEJeNIeHNe BOSMOKHBIX ITyTel BHY-
TpUOOTEHIYHON Tiepenadn Bupyca rematuta C B CTOMATOIOTH-
YeCcKnX KIMHUKaxX [py3um.
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K yuacTuio B ucciejoBaHUU MPUITIAILIEH MEIULIMHCKUH TIep-
coHasl 13 CTOMAaTONOrMYECKUX YUPEXkAECHUH U3 3 KPYHHBIX I0o-
ponoB I'py3uu. ITocie noiydeHus npeaBapUTENIbHOIO COIacus
Ha IpPOBEICHUE HCCICIOBAaHMUM, CTOMATONOraM IpPeIOKEHO
ClaTh aHAJIU3 KPOBU I TECTUPOBAHUS Ha aHTUTEJIA BUpYyCa Ie-
natuta C ¥ 3a10JTHUTH aHKETY C BOIIPOCAMU O PUCKE, CBSI3aHHOM
C BBINOJIHEHHEM Npo(deCcCHOHANbHBIX 00s13aHHOCTEH. BTOphM
9TANOM MCCIIEN0BaHMI cTai cOop Mpod ¢ pa3IMYHBIX MOBEPX-
HOCTCH B KaOMHETaX CTOMATOJIOTHUCCKUX yupexaeHuid. COop
1po6 npoBoxmiics ais BeisiBnenus PHK Bupyca remaruta C.

B unccnenosanuu npunsiin ydactue 196 (80,3%) pecrionen-
TOB, cpenu HUX 115 Bpaueii, 49 mexncectep u 32 pesunenra. Ce-
pornpeBaneHTHOCTh Bupyca renaruta C cpenu 00ciIen0BaHHbIX
CTOMATOJIOroB cocTaBuia 4%.

W3 46 4acTHBIX CTOMATOJIOTHUECKUX YUPEKACHUMH, MpUIIa-
IIEHHBIX UIs y4acTus B JHaHHOM HCCJICAOBAHUM, Ha YJacTUC
coracwinch pykoBoputenu toibko 37 (80,4%) kinuHuk. He-
CJIeZIOBaHuUE BBIABUIIO, UTO B 23 (62,2%) xnunukax PHK Bupyca
renatuta C ObUTH 0OHAPY)KEHBI KAK MUHUMYM B OZTHOM MecTe. B
14 (37,8%) xnuHuKax Haubojee 4acTo 3apakKEHHbIM YYaCTKOM
SBJISJICS CIIIOHOOTCOC, a B 9 (24,3%) yupexxnenusix PHK Bupyca
renaruta C oOHapy»KeHbl HA PA3IMYHBIX TOBEPXHOCTIX CTOMa-
TOJIOTHYECKOI! armaparypsl.

[Mpunnmass Bo BHUMaHHME TOT (PaKT, YTO >KU3HECTOMKOCTDH
PHK BI'C B okpyxaromeil cpene AOCTUraeT IISCTH HENelb,
HEOOXOMMO MPOBOAUTH COOTBETCTBYIOLIYIO TIIATEIBHYIO 00-
paboTKy MEAMIMHCKOrO O00OpYIOBAaHHS CTOMATOJIOTHYECKOTO
KaOMHeTa JUIsl IPEAOTBPAILCHUS] BHYTPUOOIBHUYHOM meperadn
Bupyca rernarura C.
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PECULIARITIES OF NUTRITION AMONG MEDICAL UNIVERSITY STUDENTS

"Phagava H., '"Mikaberidze A., *Tavadze O., *Pagava K.

Thilisi State Medical University, ' Department of Epidemiology and Biostatistics,
’Department of Anatomy; *Department of Child and Adolescent Medicine, Georgia

Nutrition plays a very big role in daily functioning of the
organism [31]. The World Health Organization considers un-
healthy diet as a risk of developing chronic diseases [10,16].
Correct nutrition along with regular physical activity and healthy
habits promotes quality of life and prevents development of
many diseases [11,12,25]. Unhealthy diet is preventable but in
order to start acting it is necessary to assess the current situa-
tion [18,19]. Students find themselves in the transitional period
when their adult habits are being formed at the first attempts of
independent living. It is the time associated with risky behaviour
and unhealthy lifestyle [6,11,17,22,23]. Transition to student life
often worsens the young adults’ dietary habits as this is the time
when they are most exposed to stress, lack of time, inactivity,
poor diet [6,19,28]. Frequently they move from the parents’
house and start independent life, sometimes facing “emotional
challenges and socioeconomic concerns” [13,15]. Bad habits ac-
quired at this period of time frequently persist in the adult life as
well [25]. There is limited information on dietary habits among
medical students [1] and health care professionals [2]. Practic-
ing correct health-related behaviour in medical professionals
beneficially affects the lifestyle of their patients [2]. Thus, it is
extremely important for the health professionals to be engaged
in healthy behaviour, especially follow a healthy diet. Because
of the above-stated it is important to study the nutritional habits
of the medical professionals and especially medical students [2].

Aim of this study was to study nutritional habits of the medi-
cal students.

Material and methods. Questionnaire development. Litera-
ture search and analysis of the similar studies was performed
[9,16,24,27,30,31]. Based on them potential questions were
determined. The questionnaire was developed in English and
Georgian. They are identical and contain 73 questions: 6 demo-
graphics, 6 related behaviour, 61 nutrition-related behaviour and
food frequency list. The questionnaires were approved by the
Department of Epidemiology and Biostatistics.

Sampling frame consisted of students of the 1+ and 4" years of
the Tbilisi State Medical University. Random cluster sampling
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was used with confidence interval/margin of error 10 and confi-
dence level 95%. Total number of participants was 427: 35.13%
from the International Faculty of Medicine (eng) (1st year n=79,
4th year n=71), 39.58% from the Faculty of Medicine (med) (1st
year n=78, 4th year n=91), and 25.3% from the Faculty of Pub-
lic Health (ph) (1st year n=59, 4th year n=49). Mean age 20.6
(sd=1.9); 34.4% male (n=147) and 65.6% female (n=280).

Cross-sectional study was performed. The survey was anony-
mous and self-administered. The survey was done in groups and
before starting, the respondents were informed of the aim of the
study and explained its significance. Each questionnaire had an
introductory paragraph which contained instruction on how to
fill the questionnaire, note that this was voluntary and expres-
sion of gratitude for the spent time. Principles of Declaration of
Helsinki were observed.

The electronic replica of the questionnaire was prepared in
Epidata 3.1. It gave the possibility to use the checks option to
introduce the data entry error control. The questionnaires were
given a unique number. After manual check all questionnaires
were entered into Epidata and then exported to Stata 14.0. Data
analysis was done in Stata 14.0. Descriptive statistics was used
to generate frequencies, percentages and proportions. Where rel-
evant, the Chi-square test was used to determine any statistical
significance.

Results and their discussion. Mean BMI of the respondents
based on their self-reported weight and height was 25.39 (no
significant difference by gender; mean BMI by faculty: engl
32.53; eng4 27.77; medl 24.74; med4 22.31; phl 21.75; ph4
21.63).

The majority of the students eat 3-4 meals per day (week-
days 57.61%, weekends 60.89%; there is a statistically signifi-
cant difference by faculties on weekends). The majority have
hot meals several times a day or once daily (weekdays 53.40%,
weekends 60.89%). There was no significant difference by gen-
der, but by faculty — greater percentage of foreign students were
taking hot meals several times a day in comparison with their
Georgian peers (p=0.001). 26.23% of the respondents almost
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never eat breakfast (statistically significant difference by facul-
ties, p=0.000).

The majority of students read or watch TV while eating
(sometimes, often and almost always — 76.35%) (statistically
significant difference by faculties, p=0.016). 45.67% of the stu-
dents get up at night to eat (statistically significant difference by
faculties, p=0.002).

There was no big difference among coffee and tea drinkers
(31.85% vs 32.55%). 53.63% of the students take 1-2 cups of
coffee or tea per day. Alcohol preferences: beer 27.40%, wine
30.91%, cocktails 18.74%, vodka/whisky 24.36%. 45.20% re-
fuse drinking at all. In beer and vodka/whisky preferences there
was a statistically significant difference between males and fe-
males — males drinking more (p<0.0001). There was a statisti-
cally significant difference between faculties in drinking beer,
wine and not drinking at all (p<0.0001).

27.16% eat out almost never or on special occasions, while
14.05% - almost every day. 38.17% eat out several times a week
and 20.61% once per week (statistically significant difference by
faculties, p=0.008). Almost 15% of respondents buy ready food,
40.52% cook themselves and 43.33% eat food cooked by some-
one (statistically significant difference by faculties, p<0.0001).

21.78% never or rarely watch out for healthy nutrition (statis-
tically significant difference by gender, p=0.013). The majority
of respondents are usually and always mindful of their sensa-
tions of hunger and satiety (67.68% and 68.62%). 32.55% usu-
ally or always eat when feeling stressed or unhappy (statistically
significant difference by gender, p<0.0001).

54.57% or respondents do not consume meals at regular times.
There was no statistically significant difference by gender but
present by faculties, students of Georgian Faculty of Medicine
being the worst (p<0.0001). 42.86% do snack between the meals
once a day or few times a day. There was no statistically signifi-
cant difference between genders or faculties. 51.99% prefer to
eat fruits as a snack, 16.86% vegetables, 18.03% unsweetened
dairy products (e.g. milk, matsoni, kefir, etc.), 26.23% sweet-
ened dairy products (e.g. yoghurts, etc.), 17.80% nuts, almonds,
seeds, 63.23% sweet snacks (e.g. biscuits, cakes, chocolate bars,
wafers, etc.), 39.11% savoury snacks (e.g. crackers, pretzels,
crisps, potato chips, etc.).

76.35% add sugar to the hot beverages (statistically signifi-
cant difference by gender, p=0.034).

54.10% add salt to the already cooked food. There was no
statistically significant difference by gender or faculties.

The majority of the students do not follow the diet (77.28%),
3.75% just finished one, 18.74% are on a diet (6.09% for health
issues and 12.65% to lose weight). There was no statistically
significant difference by gender or faculties. Only 38.41% are
happy with their weight (statistically significant difference by
gender, p<0.0001).

In Table is given frequency of eating different foodstuff.

Obtained results are more or less in line with the international
findings. Students everywhere seem to have the same ‘bad’ hab-
its. Though, notwithstanding a fair amount of papers describing
health and health-related behaviour of high school or university
students, just very few of them give detailed nutrition-related
data to compare with our findings.

Mean BMI of our respondents was 25.39+1.63. It was differ-
ent by faculties and there was seen a slight increase when com-
pared by years. This is a little bit higher than the normal range as
well as in comparison with international findings. In general, the
US medical students had mean BMI 23.3£3.5 [1] and 22.843.0
[19]; Brazilian students 23.2+4.2 [8]; Albanian students 21.1
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[14]; Ghanaian students 21.8+3.28 [11]; Romanian students
22.4+3.2 [15]; Polish medical students 23.5+3.2 [10].

Majority of our students have 3-4 meals per day. Brazilian
undergraduate students also — 3.58 meals per day [8]. 83.2% of
Chinese students had 3 or 4 meals per day [26]. 44.5% of Nige-
rian students eat 2 main meals per day [21].

Students often leave families and start to live independent-
ly away from home. This leads to increase of consuming less
healthy diet [18]. Out of TSMU students 40.52% cook them-
selves and 43.33% eat food cooked by someone. Among Span-
ish students 29.17% cook for themselves [18].

Breakfast is considered as the most important meal of the day
especially it is important for healthy functioning, has beneficial
affect on concentratrion, memory and learning abilities. [4]. The
international data about breakfast-skipping in the students are
diverse. 26.23% of our respondents almost never eat breakfast.
Comparing Spanish and Romanian students it was seen that Ro-
manian students more frequently skip breakfast, eat fast food,
processed food and sweets [3]. Maybe this is related to socio-
economic situation. Spanish students more frequently consume
fruits, vegetables and juices. This might be correlated with
geographical location [3]. 56.0% of Nigerian students skipped
the breakfast [21]. Only small group of Italian students (8.0%)
skip breakfast [16]. 37.0% of Israel students skip breakfast most
mornings [12].

Only 38.41% of our respondents are happy with their weight.
35.3% of US students had no intention to lose or gain the weight
[19].

44.5% of the TSMU students eat white bread once a day or
few times a day, but 68.7% of Romanian students eat white
bread every day [15]. It is recommended that the source of the
energy in children and youth be grain products and wholemeal
bread [4]. Only 10.30% of our respondents eat wholemeal bread
once a day or few times a day, 16.63% eat rice never or on spe-
cial occasions, 23.89% never eat buckwheat, oats. Most of the
students consume less than the recommended daily amounts of
whole grains in Mexico [20] and Puerto Rico [7]. 16.6% of Ro-
manian students eat dark bread every day [15]. 57.3% of Roma-
nian students eat rice less than once per week [15]. Pasta once a
day or few times a day eat only 2.58%, majority eats it 1-3 times
per month or once a week (53.16%). 53.4% of Romanian stu-
dents eat pasta less than once per week [15]. Cereals once a day
or few times a day eat only 6.79%, majority eats it 1-3 times per
month or once a week (42.39%). 51.7% of Romanian students
cat cereals less than once per week [15].

Only 8.43% eat fast food (e.g. potato chips, pizza, hotdogs,
hamburgers) once a day or few times a day; 33.96% consumes
it 1-3 times per month or once a week. 60% of California medi-
cal students reported of consuming fast food regularly from a
few times per month for at least once per week [1]. 42.39% ecat
potato chips 1-3 times per month or once a week. 43.8% of Ro-
manian students eat chips/snacks less than once per week [15].

Only 17.1% eat sweet pastry once a day or few times a day,
which is similar to data from Romanian students - 22.6% eat
sweets, cakes every day [15]. 23.65% of our respondents eat
processed meat (salami, sausages) never or on special occasions,
7.03% - once a day or few times a day. 26.6% of Romanian stu-
dents eat processed meat every day [15].

We are country of cheese and 31.62% eat cheese once a day or
few times a day. 15.93% eat eggs once a day or few times a day.
10.0% of Romanian students eat eggs every day [15].

39.11% eat red meat 1-3 times per month or once a week.
23.6% and 55.0% of Romanian students eat correspondingly
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Table. Food frequency data

on special
Oilc)?::;’:s tiln-lses once a . 13 . few once a . few
How often do you eat/drink ... in % : never days, per week times a | times a day times a
celebra- month week week day
tions)

white bread, bread rolls? 8.90 6.09 8.43 6.09 12.88 12.88 11.24 33.26
wholemeal (brown) bread, bread rolls? 35.60 4.22 20.14 9.60 7.49 11.48 5.15 5.15
rice? 10.54 6.09 30.44 16.63 9.13 9.60 12.18 4.68
pasta? 8.90 7.26 29.27 23.89 13.35 13.82 1.17 1.41
cereals? 19.91 3.98 2670 | 15.69 | 12.65 | 13.11 | 585 0.94
buckwheat, oats? 23.89 2.58 23.89 14.52 12.18 13.58 6.79 1.64
gis;sf,"}?:;lnggeﬁ‘s’;gto chips, pizza, hot- 350 | 1101 | 1874 | 1522 | 2014 | 2248 | 562 | 281
sweet pastry (cakes, bisquits, etc.)? 3.51 12.65 9.84 14.75 17.56 23.89 10.30 6.79
;‘;f:tvse;f;i“gegkf?folﬁgﬁg E;:S);’V ith 5.85 8.43 1405 | 1827 | 1616 | 2693 | 726 | 234
khinkali, dumplings? 16.39 19.67 34.66 14.05 5.15 7.73 1.41 0.47
mayonnaise? 18.50 9.84 26.00 10.07 11.94 15.93 4.68 2.58
butter on the bread? 29.04 6.09 21.08 10.30 11.24 13.58 6.09 2.11
processed meat (salami, sausages)? 19.67 3.98 24.59 14.05 14.99 15.22 4.45 2.58
fried meat? 9.37 7.73 26.46 22.25 15.93 14.29 2.58 1.17
fried potato (French fries)? 3.04 3.51 20.61 16.16 20.37 28.81 3.98 3.28
cheese? 7.26 4.68 9.13 6.56 16.39 23.42 12.88 18.74
f:ig’f;;rffe;i pork, beef, veal, mutton, 20.14 | 1030 2529 | 13.82 | 1335 | 1405 | 141 1.17
white meat (e.g. chicken, turkey, rabbit)? 6.09 6.09 19.20 21.08 21.08 16.86 5.85 2.34
fish? 22.72 14.05 31.38 15.22 7.96 4.22 1.17 0.94
seafood other than fish (shrimps, etc.)? 46.60 21.78 16.16 6.56 3.75 3.04 1.17 0.70
eggs? 7.26 1.87 15.22 12.65 21.31 22.95 11.71 422
raw vegetables? 14.29 2.58 18.97 13.58 16.16 17.80 10.30 6.32
cooked vegetables? 16.16 1.64 18.97 14.52 16.39 19.67 8.67 3.75
fruits? 2.34 0.23 8.43 8.90 17.10 24.59 18.97 18.27
sweets (chocolate, candies)? 4.68 5.85 7.26 10.07 15.69 22.25 18.50 15.22
nuts? 14.29 7.03 29.51 15.22 11.24 14.05 5.39 2.34
potato chips? 13.11 11.71 26.70 15.69 11.24 14.75 3.75 2.34
“m“;VSV:;t’eE:ngig)grOd“Cts (e.g. milk, 11.71 211 1639 | 1639 | 1569 | 2342 | 9.84 422
sweet dairy products (yoghurts, etc.)? 14.05 3.75 19.67 14.29 21.08 18.50 5.39 2.11
milk? 25.06 3.04 19.44 9.37 11.24 17.80 9.84 3.98
cottage cheese? 42.86 4.68 22.01 8.67 9.13 7.03 3.98 1.17
manufactured fruit juices? 9.37 10.30 21.31 12.88 16.39 16.16 8.90 3.51
self-prepared vegetable/fruit juice? 35.13 12.65 18.97 9.13 9.13 8.90 3.28 1.64
hot beverages (coffee, tea)? 4.45 2.34 8.43 3.04 9.37 13.35 21.55 37.00
energy drinks (red bull, etc.)? 48.24 8.90 13.35 7.03 6.56 9.84 3.04 2.58
alcoholic beverages? 36.07 32.08 12.88 6.32 4.92 5.39 0.94 1.41
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pork meat and beef meat less than once per week [15]. 40.28%
of our respondents eat white meat 1-3 times per month or once
a week; 14.7% of Romanian students eat chicken less than once
per week [15].

Unfortunately 36.77% of our respondents eat fish never or on
special occasions. 63.0% of Romanian students eat fish less than
once per week [15]. 68.38% eat seafood other than fish (shrimps,
etc.) never or on special occasions. This is understandable as
mostly this product comes in a frozen form as it is not available
in Black sea and is quite costly.

According to the healthy eating pyramid, fruits and vegetables
should be eaten several times a day [4]. 37.24% of the respon-
dents eat fruits once a day or few times a day. It is a pity that
only few students eat raw or cooked vegetables once a day or
few times a day (correspondingly 16.62% and 12.42%) as in
Georgia there are a lot of naturally grown vegetables and also
a lot of dishes in national cuisine contain vegetables. Most
of the students consume less than the recommended daily
amounts of fruits and vegetables in Mexico [20] and Puerto
Rico [7], Colombia [5], US [29]. 13.5% and 21.8% of Roma-
nian students eat correspondingly raw or cooked vegetables
and fruits every day [15].

Milk and dairy products should be a regular element of the
diet being a main source of calcium and delivering proteins and
some vitamins and minerals [4]. In our respondents 14.06% and
7.5% have correspondingly unsweetened and sweet dairy prod-
ucts once a day or few times a day; 13.82% drink milk once a
day or few times a day, but 28.1% drink milk never or on special
occasions. Unfortunately 47.54% eat cottage cheese never or on
special occasions. Most of the students consume less than the
recommended daily amounts of dairy products in Puerto Rico
[7]. 33.2% of Romanian students drink milk every day [15].

If we look at our data some responses are significantly dif-
ferent by faculties and just a few of them by gender. Namely
in preference of strong alcoholic beverages, watching for
healthy nutrition, eating based of the feeling of stress or hap-
piness, adding sugar to the beverages. All these questions are
related to the appearance and it is understandable that there is
a difference by gender.

Comparing health-related degree students with non-medical
students, the former ones showed higher diet quality [18]. It
would be interesting to do such comparison in Georgia as well.
This might be considered as one of the limitations of our study.
Another interesting point to study in the future is association be-
tween dietary patterns and academic achievement, also to carry
out knowledge, attitude and practice survey of the students. We
have not assessed water drinking patterns which is quite impor-
tant. Weight and height were self-reported. It will be better to
introduce objective measurement of these parameters. In future
works we are going to compare eating patterns not just among
faculties and gender but by years.

Conclusion. We have studied nutrition patterns of the medical
students. Overall the students more or less observe the healthy
eating rules. Though there are quite worrisome findings as well,
such as 45.67% of the students get up at nights to eat; 26.23% al-
most never eat breakfast; 54.57% do not consume meals at regu-
lar times; 76.35% add sugar to tea or coffee; 54.10% add salt
to the already cooked food; 44.5% eat white bread once a day
or few times a day; 23.89% never eat buckwheat, oats; 22.71%
never eat fish; 14.29% and 16.16% never eat correspondingly
raw and cooked vegetables; 14.29% never eat nuts.

All these findings are especially worrisome as they are
seen in the medical university students — future clinicists and

© GMN

health care specialists. Most probably the similar situation
will be seen in non-medical students and the general youth as
well. It might be advisable to perform additional investiga-
tions in this direction.
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SUMMARY

PECULIARITIES OF NUTRITION AMONG MEDICAL
UNIVERSITY STUDENTS

"Phagava H., '"Mikaberidze A., *Tavadze O., *Pagava K.

Thilisi State Medical University, 'Department of Epidemiology

and Biostatistics; *Department of Anatomy, Department of

Child and Adolescent Medicine, Georgia

Healthy nutrition helps to prevent development of chronic
diseases and contributes to optimal functioning of the body. Di-
etary habits mainly are being established during the late adoles-
cence and young adulthood.
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Aim - to study nutritional habits of the medical university stu-
dents in Georgia.

A questionnaire containing 73 questions was developed in
English and Georgian. Sampling frame consisted of students
of the 1** and 4™ years of the Thilisi State Medical University
(TSMU). Random cluster sampling was used and total number
of participants was 427 (34.4% male and 65.6% female). Mean
age 20.6+1.9. Cross-sectional study was performed. The survey
was anonymous and self-administered. Principles of Declaration
of Helsinki were followed. Data analysis was done in Stata 14.0.

Majority of the respondents have 3-4 meals a day and have hot
meals several times or once a day. 193 (45.20%) refuse drink-
ing alcohol at all. 112 (26.23%) almost never eat breakfast. 196
(45.67%) of the students get up at nights to eat. 233 (54.57%) do
not consume meals at regular times. 183 (42.86%) do snack be-
tween the meals. 326 (76.35%) read or watch TV while eating.
190 (44.5%) eat white bread once a day or few times a day; 102
(23.89%) never eat buckwheat, oats. 326 (76.35%) add sugar to
tea or coffee; 231 (54.10%) add salt to the already cooked food.
97 (22.71%) never eat fish. 166 (39.11%) and 172 (40.28%) cor-
respondingly eat red meat and white meat 1-3 times per month
or once a week. Only 159 (37.24%) eat fruits once a day or few
times a day. 61 (14.29%) and 69 (16.16%) never eat correspond-
ingly raw and cooked vegetables.

Our findings are more or less in line with available interna-
tional data. We think that the situation is similar in the non-med-
ical students and the youth, in general. It might be advisable to
perform additional investigations in this direction.

Keywords: nutrition, diet, students, survey.

PE3IOME

OCOBEHHOCTH IIMUTAHUS CTYJAEHTOB ME/IU-
IHUHCKOI'O BY3A

Maragsa E.K., 'Muka6epuaze A.I., ’TaBanze O.T.,
Marasa K.H.

Téunucckuil 20CyO0apCmeeHHblll MEOUYUHCKULL YHUGepCUmen,
loenapmamenm snudemuonozuu u Guocmamucmury; ‘oenap-
mamenm anamomuu, Soenapmamenm OemcKou u noopoCnKo-
6ol meduyunol, I pysus

310poBOE NMHUTAHHME IOMOIaeT IPEeNOTBPATUTL pPa3BUTHE
XPOHHUYECKHX 3a00JieBaHUH, CIIOCOOCTBYS ONTHMAIbHOMY
(YHKIMOHUPOBAHUIO OpraHu3Ma. J(MeTHYeCKHe MPHUBBIYKH
YCTaHaBJIMBAIOTCS B KOHIE IOAPOCTKOBOrO BO3pacTa U Ha-
qajie B3pocioi xu3Hu. llenp uccinenoBaHus u3ydyeHue MuU-
TaHUA CTYACHTOB MCIAUIMHCKOI'O YHHUBECPCUTETA B prSHPl.
OnpocHUK, coaepxamuid 73 Bompoca, pazpaboraH Ha aH-
IIMHCKOM M IPY3HHCKOM si3bIkax. OCHOBaA BBIOOPKH COCTOsIIA
u3 cryaentoB [ u IV kypcoB TOnnmcckoro rocyaapcTBeHHOTO
MEAMLMHCKOTO yHUBepcHUTeTa. VICIoap30BaH METOA ciyyai-
HOW THE310BOH BBIOOPKH, 0O0IEe KOJHYECTBO YYaCTHHUKOB
cocraBuio 427, cpeqnuii Bozpact - 20.6=1.9 r. [IpoBeneno
IIONIepeyHOe HcclleJoBaHuEe. BOMPOCHUK 3amoiHsIICS caMo-
CTOSITENILHO M ObUT aHOHUMHBIM. COOJIOACHBI MPUHIIMUITBI
XelIbCUHKCKON JeKaapanuu. AHajau3 JaHHBIX MPOBEJICH IO
nporpamme Stata 14.0.

BosbIIMHCTBO pecIOHICHTOB IPMHUMAIOT ULy 3-4 pa3a B JICHb;
ropsiure OJroa — HECKOJIBKO WJIM OJIMH pa3 B JieHb. 193 (45.20%)
OIPOIICHHBIX HUKOIZA HE MOTpeOssun aimkoroib. 112 (26.23%)
HHKOIIa He 3aBTpakaror. 196 (45.67%) npuHUMAIOT NHILYy U HO-
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4b10. 233 (54.57%) nuity npuHUMAarOT HeperyssapHo. 183 (42.86%)
CTYyZICHTa NIEPEKYCHIBAIOT MKy NpreMamu i, 326 (76.35%)
yuTatoT Wi cMoTpsT TB Bo Bpems enpl. 190 (44.5%) ynotpetis-
10T Oerblif XJ1e0 OMMH MM HECKOJIBKO pa3 B AcHb; 102 (23.89%)
CTyZICHTa HUKOIJa He HOTpeOssuM rpeuky u osec. 326 (76.35%)
JO0ABJISAIOT caxap B 4yail win kode, a 231 (54.10%) mobarisitoT
COJIb B YK€ IIPUrOTOBJICHHYIO ruity. 97 (22.71%) pecrioneHToB He
et puioy, 166 (39.11%) u 172 (40.28%), COOTBETCTBEHHO, yIIO-
TPeOIAIOT KpacHoe U Oeoe Msico 1-3 pas3a B MeCsIIl WM pa3 B He-
nemo. 159 (37.24%) et GppyKThI OMH M HECKOJIBKO Pa3 B JCHb,
61 (14.29%) 1 69 (16.16%), COOTBETCTBEHHO, HE TIPUHUMAIOT HU
CBIPBIC, HU IIPUT'OTOBJICHHBIC OBOIIH.

Hoﬂy‘leHHble PE3YJIbTaThI COOTBeTCTBy}OT Me)K)IyHapO)leIM
naHHbIM. CXO)Kee COCTOSHHE O)XKHIAeMO M CPEIH CTYICHTOB
HemenuuuHCekuX BY30B, a Taioke cpeiyd MOJIOACKH B IEJIOM.
ABTOpBI CUMTAIOT LIEJIECOO0OPAa3HBIM POBEICHUE JOMOTHUTEIIb-
HBIX UCCICIOBAHUMN.
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EXPERIMENTAL STUDY OF NEW TECHNIQUES IN MODELLING
OF ACUTE ADHESIVE SMALL BOWEL OBSTRUCTION

"Borisenko V., 'Kovalev A., 2Sorokina I.

'Kharkov Medical Academy of Post-Graduate Education; *’Kharkov National Medical University, Ukraine

This work is a fragment of SRW “Complex prophylactics of
purulent-inflammatory complications in patients with abdomi-
nal organs emergency diseases”. Number of state registration
Ne01110U003580.

Frequency of peritoneal adhesive disease (PAD) development
due to general surgical peritoneal operations ranges from 67 to
93% according to the data of clinical and post-mortem examina-
tions [1,2,3,13].

© GMN

Post-operative adhesions worsen the patients’ quality of life caus-
ing chronic abdominal pain and in 13-21% of cases cause bowel ob-
struction [4,9,10,14]. Among the reasons for the relapse of PAD the
main is the absence of reliable barrier drugs able to block their ex-
cessive formation in post-operative period [12]. That is why deeper
understanding of PAD development mechanisms complicated by
acute adhesive small bowel obstruction (AASBO) is necessary for
better results of the treatment of this category of patients.
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Sufficient amount of data as for experimental formation of
peritoneal adhesive disease is in place in available literature
[4-7], but mentions of the development of peritoneal adhesive
disease are isolated and indirect. The overwhelming majorities
of adhesive disease modelling techniques are similar and come
down to local deterioration of parietal and visceral peritoneum
mechanically or chemically. The well-known techniques do not
fully allow AASBO modelling but are only able to provide the
PAD development or small bowel (obturation) obstruction in
isolation which has other mechanism of intestine obstruction
development according to pathogenesis.

So, the creation of pathogenetically substantiated AASBO
modelling technique will allow the learning of some aspects of
adhesive ileus pathogenesis from new positions and be useful in
further exploration of this pathology.

Purpose of the study - working out of AASBO model and fur-
ther study of small bowel and peritoneal changes in experiment.

Material and methods. The experiment was carried out on
40 unisexual rats of “Wistar” line weighing 160 — 220 g. Two
groups were formed: control - 8 rats (rate indicators) and main
- 32 animals.

In animals of the main group upper medial laparotomy with
intramuscular ketamine anesthesia (50 mg/kg of the body mass)
was carried out with further angulation formation on separate
small bowel loop in the way of Z-like sera-serous stitch on its
mesenteric edge (Fig.1).

Fig. 1. The formed small bowel angulation after sero-serous
suturing

According to this technique suture of several such stiches
about 2 cm in width is possible. Small, up to Y4 of the bowel
lumen is acceptable with preservation of its patency when tight-
ening knots. Laparotomy wound was tightly sutured (patent ap-
plication MITK A61B 17/00).

Each 8 animals were deduced from the experiment by admin-
istration of lethal anesthetic dose on the 3 and 7" day. Other
16 (50%) rats died on the 9™ and 10" day of the experiment due
to progressing AASBO. Small bowel block with mesentery and
sutures sampling was done for microscopic study.

Experimental study was carried out according to the Com-
mittee of bioethics of the Ukrainian NAS requirements agreed
with European Parliament Directive and Council of European
Union [11].

Morphologic study of micro samples was carried out after
their hematoxylin and eosin, profusion according to Van Gibson
and Mallory staining on the «Olympus BX-41» microscope with
further processing by «Olympus Dp-soft version 3.1» program.
The adhesive thickness, specific volume of fibrous, vascular and
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cellular components in granulation tissue between small bowel
loops were determined. Immunohystochemical study was done
after Coon’s technique according to M. Brosman (1979) method
with monoclonal antibodies (MCA) to I and III collagen types
(IMTEK Ltd). The samples were studied in «Axioskor 40» lu-
minescent microscope.

The analysis of digital data was carried out with «Statistic
Soft 6.0» program in comparison with average values in groups
with the help of non-parametric Mann-Whitney u-test. The dif-
ferences significance between average values in groups were
considered reliable with p<0,05.

Results and their discussion. In deduced from the experi-
ment animals in all cases specific manifestations of AASBO
were found during autopsy under microscopic study. Pronounced
phenomena of PAD with the involvement of small bowel, its
mesentery, visceral and parietal peritoneum were supplement-
ed by the extension of the adducer of the small bowel before
formed angulation and adhesion with its excretory department
(Fig. 2). The diameter of the adducer of the small bowel before
angulation was from 15 mm on the 3™ day of the experiment to
22 mm on the 9-10™ day.

we. sl . ".‘?; '&12&

Fig. 2. Macrosample. Adhesive conglomerate and AASBO
phenomenon on the 9" day of the experiment

During microscopic study in animals deduced from the exper-
iment on the 3™ day general pathologic processes were found,
more pronounced in the part of bowel with dilated lumen. In
mucosal membrane leukocyte infiltration was registered which
in some places transformed to submucosal layer, moderately
pronounced dystrophic and necrotic changes. Congestion of leu-
kocytes and microbes colonies were found in the bowel lumen.
In all layers of the bowel edema and plethora of the microvascu-
lature were detected. In submucosal layer, muscular and serous
membrane as well as small bowel mesentery, around stature ma-
terial immature granulation tissue was found.

On the 7" day similar changes of the small bowel wall were
found but their degree of manifestation increased. Thus, leu-
kocytes infiltration was registered just on the level of mus-
cular layer and the mesenteric vessels revealed signs of vas-
culitis. In part of the cases erosive and ulcerative changes
developed in the small bowel wall. Continuous layer of gran-
ulation tissue was registered between small bowel loops (Fig.
3) which thickness greatly increased in comparison with the
3 day of the experiment. Thickness of the granulation tissue
comprised 17.73+0.46 mcm and notably (p<0.05) increased
(Table 1).
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Table 1. Average value of the adhesive thickness (mcm)

Day rd th _10t
Index 37 day 7™ day 9-10™ day
. . 27.18+0.63 29.29+0.52
Adhesive thickness 17.73+0.46 p,<0.05 p,<0.05

p, — differences meaning in comparison with previous indices of the given group

Table 2. Average value of the specific volume (%) of the granulation tissue main components,
which are formed between small bowel loops

Day rd th th
Index 3rd day 7" day 9-10" day
i + +
The specific volume of the 33.5641.63 28.81+1.44 24.844+0.35
vascular component p,>0.05 p.>0.05
The specific volume of the 38.81+0.70 36.72+0.64
cellular component 47.56£1.27 p,>0.05 p,>0.05
The specific volume of the 18.8841.77 32.38+1.39 38.44+0.51
fibrous component p,>0.05 p,.>0.05

p, — differences meaning in comparison with previous indices of the given group

Fig.3. Granulation tissue around suture material in small
bowel mesentery. Main group. 9" day of the experiment. Stain-
ing by hematoxylin and eosin % 400

In comparison with the 3™ and 7" days the specific volume of
the vascular component in granulation tissue tended to decrease,
the specific volume of the cellular component also decreased
sufficiently, but the specific volume of the fibrous component
greatly increased (table 2).

In animals, which died on the 9-10™ day of the experiment,
in small bowel wall alternative and inflammatory changes as
well as vascular disorders increased. In the lumen of dilated
bowel necrotic tissue saturated by leukocyte congestions with
microbes colonies was registered, which spread over deep mus-
cular layers. The granulation tissue was found in small bowel
walls, mesentery as well as between small bowel loops, fibrous
component of which increased, but cellular and vascular com-
ponents decreased. Under morphometrical study of granulation
tissue the specific volume of the vascular and cellular compo-
nents between small bowel loops greatly decreased. Instead the
specific volume of the fibrous component increased (table 2.)
and adhesive thickness greatly increased (Table 1).

Under immunohystochemical study mature interstitial col-
lagen of the I type was found in fibrous component of the
granulation tissue from the area of interintestinal adhesion
((0.015+0.003) conv. units of optical density) and immature in-
terstitial collagen of the III type ((0.165+0.001) conv. units of
optical density) (Fig. 4), and besides optical density of the lumi-
© GMN

nescence of the latter greatly (p<0.05) prevailed over optic den-
sity of the collagen of the I type luminescence. In given animals
in comparison with the 7" day of the experiment optical density
of the III type collagen luminescence greatly (p<0.05) increased.

Fig. 4. Bright luminescence of the Il type collagen. Main
group. 7" day of the experiment. Indirect Coon's method with
MCA to the Il type collagen, x 600

It was stated on the basis on the received data of macroscopic
and microscopic pathomorphological studies (standard morpho-
logical and immunohystochemical) that with the growth of the
experimental terms (from the third to the ninth-tenth day of the
experiment) processes of peritoneal formation as well as interin-
testinal adhesions progressing take place which in general corre-
lates with the data of domestic and foreign authors [1,4-8]. The
received results are confirmed by thickness growth and fibrous
component increase at the expense of synthesis of the interstitial
collagen of the I and III types on the background of the decrease
of cellular and vascular components of the granulation tissue
between bowel loops. The increase of alternative, inflammatory
and vascular changes was registered in small bowel wall, which
is typical for progressing bowel obstruction [7].

Conclusions. 1. The developed by us technique with the use
of algorithm of sero-serous suturing and further small bowel
angulations allows modelling AASBO besides PAD beginning
with the 3% day of the experiment, which is principally impor-
tant for further application of the given model in AASBO ex-
ploration.
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2. The data of pathomorphological study prove the processes of
peritoneal adhesions formation progressing and growth of alterna-
tive, inflammatory and vascular changes, specific for adhesive ileus.
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SUMMARY

EXPERIMENTAL STUDY OF NEW TECHNIQUES IN
MODELLING OF ACUTE ADHESIVE SMALL BOWEL
OBSTRUCTION

"Borisenko V., 'Kovalev A., *Sorokina I.

!Kharkov Medical Academy of Post-Graduate Education;
’Kharkov National Medical University, Ukraine

The aim of our research was the elaboration of acute adhesive
small bowel obstruction model and further study of pathomorpho-
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logical changes of small bowel and peritoneum in experiment. The
study was carried out on 40 rats which were done suturing of sero-
serous small bowel stiches and modelling of angulations of small
bowel with the use of mechanical and implantation factors of peri-
toneal adhesive disease development according to the worked out
by us technique. The suggested experimental model allows model-
ling the acute adhesive small bowel obstruction just on the 3™ day of
the experiment and specifying some aspects of adhesion formation
in peritoneum under pathomorphological study.

Keywords: peritoneal adhesive disease, acute small bowel
obstruction, experimental model.

PE3IOME

HOBBIII CHOCOB MOJAEJAPOBAHUS OCTPOI
CITAEYHOM TOHKOKHMIIEYHOM HEMPOXOJIUMO-
CTHU B DKCIHHEPUMEHTE

'Bopucenxo B.B., 'Kosasnes A.H., 2Copoxuna U.B.

! Xapvkosckas meouyunckas akademus ROCLeOUNnIOMHO20 00pa-
s068anus; *Xapbko6CKull HAYUOHANLHBLI MEOUYUHCKULL YHUBED-
cumem, Yxkpauna

[enbro uccne0BaHus sIBUIACH pa3paboTKa MOMIEH OCTPOH cria-
€UHOI TOHKOKHUILIEYHOM HEPOXOUMOCTH U JaJIbHEHIlIee U3ydeHHe
aTOMOP(OIOTHUCCKUX U3MCHEHUH TOHKON KUIIIKH 1 OPIOIIHHBI B
skcniepumenre. Mecnenosanue rposeeHo Ha 40 KpbIcax, KOTOPbIM
C HUCIOJIb30BAHHUEM MEXAaHHUYCCKOI0 U UMIIJIAHTALITMOHHOI'O (I)alCT‘O—
POB pa3BHUTHS CIIACUHON OOJIE3HU OPIOILIMHEL, [0 Pa3paboTaHHOMY
Hamy CrocoOy, BBINOIHEHO HAJOKEHHE CEPO-CEPO3HBIX TOHKO-
KHIICYHBIX MIBOB U MOICIMPOBAHUE aHl"yJ'lﬂL[l/ll\/'l TOHKOM KHIIKH.
TpensoxeHHsIi KCIIepUMEHTAIBHBII CIIOCO0 MO3BOJISET MOJIEIH-
POBaTh OCTPYIO CIIACYHYIO TOHKOKHILICUHYIO HEMPOXONMOCTD YKe
Ha TPETBHU CYTKU DKCIICPUMEHTA U IIPH NATOMOP(OIOrHUECKOM HC-
CJIEAOBAHUU YTOYHHUTb HEKOTOPBIC aCIICKThI cnal?moo6pa303aﬂ1/m B
OpIOIIHOH MOJIOCTH.
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INFLUENCE OF CHRONIC HYPERHOMOCYSTEINEMIA ON METABOLISM
OF SULFUR CONTAINING AMINO ACIDS IN THE RATS’ HEART AND BRAIN
ON THE BACKGROUND OF HYPERTHYREOSIS AND HYPOTHYREOSIS

"Nechiporuk V., 'Mel’nyk A., 2Korda M., 'Pentiuk N., 'Kachula S.

National Pirogov Memorial Medical University, Vinnytsya, °I. Horbachevsky Ternopil National Medical University, Ukraine

Homocysteine (HCy), the amino acid containing a sulfhydryl
group, is an intermediate product in metabolism of the amino ac-
ids of methionine and cysteine. Hyperhomocysteinemia (HHCy)
is a predictive risk factor for cardiovascular disorders, stroke
development, genetic mistakes in methionine metabolism, as
well as an additional test for vitamin B, deficiency [6]. It is
established that HCy through cardiovascular endothelium and
smooth muscle cells has a negative effect on the cardiovascular
and nervous system that leads to changes in the subclinical arte-
rial structure and their dysfunction, re-activation of N-methyl-
D-aspartate receptors, activation of the Toll-like 4, dissociation
of nitric oxide synthase and, as a consequence, a disruption of
nitric oxide synthesis and increased levels of reactive oxygen
intermediates. HHC is associated with increased expression of
several proinflammatory cytokines: IL-1p, IL-6, TNF-a, and
MCP-1. All these mechanisms contribute to development of ath-
erosclerosis and associated complications, myocardial infarc-
tion, stroke, aorta aneurysm, as well as Alzheimer disease, epi-
lepsy [8]. It is established that thyroid gland hormones regulate
metabolic processes, which are crucial for normal development
and growth. Thyroid gland hormones affect directly and indi-
rectly on lipid metabolism regulation. Above all, it is recognized
that hypothyroidism is associated with hyperlipidemia, and dys-
lipidemia is a major risk factor for atherosclerosis and preva-
lence of coronary heart disease [5]. Thus far, the pathogenetic
relationship between the HCy level and functional state of heart
and brain in the patients with hyperthyroidism and hypothyroid-
ism has not been established.

The aim of the study was to determine the effect of experi-
mental hyperhomocysteinemia on the metabolic processes of
sulfur amino acids in the heart and brain of the animals with
hyperthyroidism and hypothyroidism.

Material and methods. 48 outbred male rats, 150-180 g in
weight, were used in the research. The animals were kept on a
standard diet with a 12-hour day-night rhythm. The rats received
water and granulated feed ad libitum according to the standards
[1]. All experiments were conducted in accordance with the Eu-
ropean Communities Council Directive of 24 November 1986
for Care and Use of Laboratory Animals (86/609/EEC), and ap-
proved by the Local Ethics Committee.

All animals were divided into 5 groups. The 1* group of ani-
mals was control. This group of animals was administered with
a solution of 1% starch gel. The 2™ group comprised the animals
with HHCy simulated by introduction of excessive exogenous
HCy of thiolactone homocysteine (100 mg/kg of body weight
intragastrically per 1% starch solution once a day for 28 days)
into the animals’ body [12]. The 3" group involved the animals
with hyperthyroidism, which were daily intragastrically admin-
istered with L-thyroxine in a dose of 200 pg/kg per 1% starch
solution for 21 days [10]. The 4" group consisted of the animals
with HHCy, which were daily intragastrically administered with
L-thyroxine in a dose of 200 pg/kg per 1% starch solution for
21 days. The 5" group comprised the animals with hypothyroid-
ism, which were daily intragastrically administered with 10 mg/
kg of Mercazolil per 1% starch solution for 21 days [10]. The
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6™ group involved the animals with HHCy, which were daily
intragastrically administered with Mercazolil in a dose of 10
mg/kg per 1% starch solution for 21 days. In the study of the
effect of these drugs on the biochemical processes, the animals
were sacrificed in 24 hours after the last administration. Blood
plasma, kidney and brain tissues were investigated. The study
was conducted following the common ethical principles for ani-
mal experiments.

For the investigations, the myocardium was homogenized in
a medium of 0.25 M sucrose, 0.01 M Tris (pH 7.4) at the ratio
of 1:5 (mass/volume) at 3000 rpm (Teflon-glass), centrifuged
for 30 minutes at 600 g at a temperature of 4-6 °C. The brain
was perfused cold with 1.15% potassium chloride solution and
homogenized at 3000 rpm in a medium of 1.15% potassium
chloride at the ratio of 1:4 (mass/volume). In the brain, the ac-
tivity of cystathionine-p-synthase (CBS, EC number 4.2.1.22),
and in the myocardium the activity of cysteine aminotransferase
(CAT, EC number 2.6.1.3) [3] was evaluated. The activity of
y-glutamate cysteine ligase (y-GCL, EC number 6.3.2.2) was
assessed in the tissues of myocardium and brain by the amount
of inorganic phosphate, which was formed in the hydrolysis of
ATP in the reaction of glutamate and cysteine [11]. The activity
of cysteine dioxygenase (CDO) (EC number 1.13.11.20) in the
brain homogenates was evaluated by the decrease in the content
of cysteine by an adapted method [7]. The activity of sulfite oxi-
dase (SO, EC number 1.8.3.1) in the myocardium and brain was
determined by the rate of sulfite anion oxidation in the presence
of potassium hexocyanoferrate [4].

The total HCy in blood serum was determined by means of
immunoenzyme method using a kit by Axis-Shield (UK) follow-
ing the manufacturer’s instructions. The level of total cysteine
was evaluated by reaction with ninhydrin reagent in acidic me-
dium after cystine reduced to cysteine [7]. The content of H,S in
serum was evaluated by the reaction of thionine formation using
N,N-dimethyl-p-phenylenediamine [2]. The statistical analysis
was performed by means of standard statistical programs and
Student t-test. The results were expressed as a mean + SEM
from 8 experiments. The deviations were statistically significant
at P<0.05.

Results and their discussion. Sulfur containing amino acid
HCy is metabolized in two main ways: transsulfuration with for-
mation of cysteine or remethylation with formation of methio-
nine. Cysteine can be used by the cell for synthesis of glutathione
(y-GCL) or oxidation to cysteine sulfinate (CDO). The pathway
for transamination of cysteine sulfinate leads to the formation of
B-sulfinylpyruvate (CAT), sulfite, which is oxidized to sulfate
(SO). We have established significant changes in the activity
of enzymes of the desulfurized pathway of cysteine utilization
(Table 1), which is the source of an important biologically active
molecule — H,S. The administration of thiolactone-HCy into the
animals during 28 days caused inhibition of CBS activity in the
rat brain by 40%, while the introduction of L-thyroxine into the
animals led to opposite changes in the activity of this enzyme:
the increase by 60% compare to the control and by 167% com-
pare to the group of animals with simulated HHCy. The simulta-
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neous administration of L-thyroxin into the animals with HHCy
led to the increased desulfurase activity of CBS in the brain by
37% compare to the control and by 37% and 129% compare
to the group of animals with experimental HHCy. Simulation
of hypothyroidism by administration of Mercazolil into the ani-
mals caused a significant (by 34%) decrease in the activity of
CBS enzyme in the brain of rats compare to the control. We have
established that the simultaneous administration of Mercazolil
into the animals with HHCy leads to inhibition of CBS activity
in the rat brain (by 49% compare to the control, by 68% compare
to the group of animals with simulated hyperthyroidism and by
63% compare to the group of animals with HHCy administered
with L-thyroxine). At the same time, desulfurase activity of CAT
in the myocardium decreased twice in cases of administration of
thiolactone-HCy into the animals. Hyperthyroidism led to op-
posite changes in the activity of this enzyme, it increased in 2.6
times compare to a group of animals with HHCy. The simultane-
ous administration of L-thyroxine into the animals with HHCy
caused increased activity of CAT in the myocardium of the rats
by 56% compare to the control and in 3 times compare to the
group of animals with simulated HHCy. The administration of
Mercazolil solution into animals led to a decrease in the activity
of the CAT in the rats’ brain; but the statistical analysis proved
the changes to be insignificant.

The main pathway of utilizing cysteine is oxidation of its thiol
groups with involvement of CDO and formation of cysteine sul-
finate or through the synthesis of glutathione with the involve-
ment of y-GCL enzyme (Table 2). After that, cysteine sulfinate is
transaminated with the involvment of CAT to B-sulfinylpyruvate,
then to sulfite and is oxidized to sulfate by the SO enzyme.

The activity of CDO enzyme only changed in case of L-thy-
roxine administration (increased twice compare to the group of
animals with HHCy).
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The administration of L-thyroxine solution into the animals
with HHCy led to increased activity of CDO in the brain by
65% compare to the group of animals with HHCy, but the activ-
ity of this enzyme was by 18% lower than that of the group of
animals with hyperthyroidism. Hypothyroidism induced by the
administration of Mercazolil into the animals caused inhibition
of CDO activity by 29% compare to the control. The simultane-
ous administration of L-thyroxine into the animals with HHCy
caused decrease of activity of this enzyme by 44% compare to
the control and by 57% compare to the group of animals ad-
ministered with L-thyroxine. The activity of the y-GCL enzyme
in the rat brain significantly increased when L-thyroxine was
administered into the animals with HHCy; it was by 94% higher
than that of the HHCy animal group. At the same time, the ad-
ministration of Mercazolil into the animals led to inverse chang-
es, the activity of y-GCL was inhibited, however, the statistical
analysis proved the changes to be insignificant. It has been es-
tablished that parallel administration of L-thyroxine and Merca-
zolil into the animals with HHCy causes significant inhibition of
the activity of y-GCL in the myocardium of rats. The simultane-
ous administration of L-thyroxine into the animals with HHCy
caused decreased activity of this enzyme in the myocardium by
67% and the simultaneous administration of Mercazolil into the
animals with HHCy — by 74% compare to the group of animals
with hyperthyroidism.

The results of the study have proved that the experimental
HHCy causes inhibition of SO activity in the rat brain by 69%
compare to the control. Hyperthyroidism causes increase of SO
activity in the brain by 162% compare to the control, while si-
multaneous administration of L-thyroxine into the animals with
HHCy leads to decreased SO activity by 66% compare to the
animals with hyperthyroidism. Hypothyroidism causes decrease
of the activity of SO in the animals’ brain by 38% compare to

Table 1. Activity (nmol/min*mg of protein) of H,S synthesis enzymes in the brain and myocardium in cases of HHCy
with different thyroid function in the rats (M+m; n=38)

Groups of animals
. . Simulated
Studied Simulated Simulated hy- Slmulate(? Simulated hyperthy-
. Intact e hyperthyroid- | hyperthy- ‘e
subject HHCy perthyroidism R .. roidism +
ism + HHCy roidism
HHCy
I“fle: Time from Time from the | Time from T;::;:r?:_l
nmol/min “mg of the begin- | Time from the | beginning of | the begin- in gof
protein ning of beginning of L-thyroxine ning of g0t
. . . . Mercazolil
thiolactone- L-thyroxine and thiolac- Mercazolil .
. . - and thiolac-
HCy ad- administration tone-HCy administra-
.. . . . tone-HCy
ministration (days) administra- tion . .
(days) tion (days) (days) | dministra-
tion (days)
28 21 28 21 28
amol I{C];’/Sr1;in-m Brain 0.35+ 0.21+ 0.56+ 0.48+ 0.23+ 0.18+
L £ 0.02 0.02* 0.06*¥& 0.02*& 0.02* 0.04*
protein
amol HC/SX/Tmmm Mvocardium 0.18+ 0.09+ 0.23+ 0.28+ 0.11+ 0.14+
protein §| Vyocardiu 0.02 0.02% 0.02& 0.02%& 0.03 0.05

notes: * — compare to the intact animals, p<0.05;

& — compare to the group of animals administered with thiolactone-HCy, p<0.05;
#— compare to the group of animals administered with L-thyroxine, p<0.05;
8 — compare to the group of animals administered with Mercazolil, p<0.05
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Table 2. Activity (nmol/min*mg protein) of the enzymes of cysteine utilization in the brain and myocardium in cases of HHCy with
different thyroid function in the rats (M+m; n=8)

Groups of animals
. Simulated Simulated Simulated Simulated
Simulated . . .
HHC hyperthyroid- | hyperthyroid- | hyperthy- | hyperthyroid-
y ism ism + HHCy roidism ism + HHCy
Index Time from the | Time from | Time from
nmol/ Time from the | Time from the | beginning of the begin- | the beginning
min*mg of | Studied subject Intact beginning of | beginning of L-thyroxine ning of of Mercazolil
protein thiolactone- L-thyroxine and thiolac- Mercazolil and thiolac-
HCy adminis- | administra- tone-HCy administra- tone-HCy
tration (days) tion (days) administra- tion administra-
tion (days) (days) tion (days)
28 21 28 21 28
CDO Brain 3.83+ 245+ 4.94+ 4.05+ 2.72+ 2.14+
0.31 0.28 0.06& 0.20&# 0.20* 0.08*#
Brain 1.46+ 0.66+ 1.64+ 1.28+ 2.68+ 1.17+
0.71 0.10 0.32 0.08& 0.59 0.24
v-GCL
M & 4.05+ 0.82+ 8.63+ 2.82+ 4.28+ 2.28+
yocardium 1.41 0.24 1.60 0.20# 1.95 0.38%#
Brain 091+ 0.28+ 2.38+ 0.81+ 0.56+ 0.43+
- 0.22 0.04* 0.19% 0.04# 0.05* 0.06#
Mvocardium 1.99+ 1.32+ 2.12+ 1.3+ 0.97+ 0.48+
yoeard 0.24 0.20 031 0.17 0.24* 0.1%&

notes: * — compare to the intact animals, p<0.05;
& — compare to the group of animals administered with thiolactone-HCy, p<0.05;
#— compare to the group of animals administered with L-thyroxine, p<0.05;
8 — compare to the group of animals administered with Mercazolil, p<0.05

the control. The administration of Mercazolil into the animals
with HHCy leads to a significant decrease of the activity of
SO in the animals’ brain (by 82% compare to the animals
with hyperthyroidism). According to the results of our stud-
ies it has been established that experimental hypothyroidism
causes decreased activity of SO in the myocardium by 51%
compare to the control. The administration of Mercazolol
into the animals with HHyC leads to decrease of the activity
of SO in the myocardium by 76% compare to the control and
by 64% compare to the group of animals with HHCy.

It is obvious that such changes in activity of the above-
mentioned enzymes in the animals with HHCy and hypothy-
roidism should logically lead to a decrease in the level of
cysteine and HCy in the blood. However, the opposite results
have been established, which prove that prolonged adminis-
tration of thiolactone-HCy into animals leads to a 34% in-
crease in cysteine content compare to the control (111.5 +
6.61 pmol/L). Prolonged HHCy causes increase in the level
of HCy in rats’ blood (in 3.6 times on the 28" day compare to
the control (8.53 + 0.41 mmol/l). Experimental hypothyroid-
ism led to an increase in the concentration of HC in 2.6 times
compare to the control group as well as the level of cysteine
by 40% and 89% compare to the control and the group of
animals with HHCy. The administration of Mercazolol into
the animals with HHCy caused an increase in the concentra-
tion of total cysteine in 1.6 times. Hyperthyroidism reduced
the level of total HCy in blood serum by 23% compare to
the control and by 78% compare to the HHCy group. The
simultaneous administration of L-thyroxine during 21 days
into the animals with HHCy decreased the HCy level by 76%
compare to the control. The simultaneous administration of
Mercasoline into the animals with HHCy caused increase in
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the HCy level in 4.5 times compare to the control and in 1.7
times compare to the group of animals with hypothyroidism.
The simultaneous administration of L-thyroxine into the ani-
mals with HHCy led to an increase in the cysteine level by
47% compare to the control and by 26% compare to the ani-
mals with experimental hyperthyroidism.

The attained results comply with the literature to some ex-
tent. It has been presented that the hypothyroid modeling in
rats by administration of propylthiouracil leads to a signifi-
cant increase in total HCy, malondialdehyde, oxidized and re-
duced glutathione, and the level of nitric oxide in serum [9].
The authors suggest that hypothyroidism in rats causes de-
velopment of HHCy and leads to oxidative stress, while folic
acid, as an adjuvant, in treatment of hypothyroidism regulates
these parameters.

Thus, in the cardiovascular system and in the brain of rats
with hypothyroidism, a decreased activity of H,S-producing
enzymes was evidenced that led to decrease in the level of
H,S in blood by 26% compare to the control (8.53+0.41
pmol/l). Hyperthyroidism caused an increase in H,S levels
by 64% compare to animals with HHCy (64.8+5.95 umol/L).
The administration of L-thyroxin into the animals with HHCy
caused decrease in H,S level by 19% compare to the control
and by 34% compare to the animals with hyperthyroidism
(108.448.51 umol/l). Hypothyroidism led to a significant de-
crease in H,S level (by 24% compare to the control). The
simultaneous administration of Mercazolil into the animals
with HHCy caused a 1.7-fold decrease in H,S compare to the
intact animals.

Conclusions. Prolonged administration of thiolactone-
HCy into rats during 28 days causes a significant increase in
the content of HCy and cysteine in blood with a simultaneous
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decrease in H,S level. Experimental hyperthyroidism leads
to decrease in the content of HCy, while hypothyroidism
causes opposite changes: a significant increase in the con-
tent of HCy and cysteine in serum as well as a decrease in
H,S level is evidenced. The simultaneous administration of
L-thyroxin into the animals with HHCy decreases the level
of HCy and increases the level of cysteine, while the simulta-
neous administration of Mercasolil solution into the animals
with HHCy causes increase in the content of HCy, cysteine
and a decrease in H,S. In cases of HHCy simulated by ad-
ministration of thiolactone-HCy, the enzyme activity of CBS
and SO in the rats’ brain is inhibited, as well as the enzyme
activity of CAT in the myocardium. Hyperthyroidism causes
increased activity of CBS in the brain, and the CAT — only in
the myocardium. At the same time, the simultaneous admin-
istration of L-tyroxysin into the animals with HHCy leads to
increase in the enzyme activity of CBS, CDO, y-GCL and SO
in the brain of the animals and increase of CAT and y-GCL in
the myocardium. Hypothyroidism in the animal brain causes
a decrease in the activity of CBS, CDO and SO, while in
the animals’ myocardium the activity of only SO is reduces
significantly. An increase in the content of HCy and cysteine,
a decrease in the level of H,S in blood in cases of hypothy-
roidism, inhibition of desulfurase activity of enzymes in the
brain and myocardium are significant markers for develop-
ment of cardiovascular disorders and mortality in cases of
hypothyroidism.
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SUMMARY

INFLUENCE OF CHRONIC HYPERHOMOCYSTEIN-
EMIA ON METABOLISM OF SULFUR CONTAINING
AMINO ACIDS IN THE RATS’ HEART AND BRAIN ON
THE BACKGROUND OF HYPERTHYREOSIS AND HY-
POTHYREOSIS

!Nechiporuk V., '"Mel’nyk A., 2Korda M., 'Pentiuk N.,
'Kachula S.

!National N.I. Pirogov Memorial Medical University, Vinnytsya;
°I. Horbachevsky Ternopil National Medical University, Ukraine

The effect of experimental HHCy on the processes of trans-
sulfuration of sulfur amino acids in the tissues of heart and brain,
the levels of HCy, cysteine, H,S in blood serum of experimen-
tal animals with hyperthyroidism and hypothyroidism has been
studied in the research. The experiment was performed on white
male rats with simulated HHCy, hyper- and hypothyroidism,
HHCy with different thyroid function. In the heart, the activity
of cysteine aminotransferase (CAT), y-glutamate cysteine ligase
(y-GCL), sulfite oxidase (SO) was determined. In the brain, the
activity of cystathionine-B-synthase (CBS), cysteine dioxygen-
ase (CDO), GCL and SO was determined. In serum the total
level of HCy, cysteine and H,S was evaluated. HHCy caused in-
hibition of transsulfuration pathway of cysteine in the brain that
was evidenced by decreased activity of CBS and CAT in heart
that caused increase in the level of HCy and cysteine as well as
decrease in the level of H,S in blood serum.

Hyperthyroidism causes increased activity of CBS in brain
and of CAT in heart. Hyperthyroidism leads to decrease in the
level of HCy in blood serum compare to the control, as well as
increase in the level of H,S compare to the group of animals
with HHCy. Hypothyroidism causes inhibition of cysteine me-
tabolism, decrease in of HCy and cysteine levels. In cases of
HHCy simulated by administration of thiolactone-HCy the ac-
tivity of CBS and SO in the brain of rats, and CAT in the heart is
increased. Hyperthyroidism causes increase of the activity of the
CBS, CDO, and SO in the brain, as well as CAT in the heart. At
the same time, the simultaneous administration of L-tyroxysin
into the animals with HHCy leads to increase in the enzyme ac-
tivity of CBS, CDO, y-GCL and SO in the brain of the animals
and increase of CAT and y-GCL in the myocardium. Hypothy-
roidism in the brain of animals causes a decrease in the activity
of the CBS, CAT and SO, and at the same time, the activity of
SO only decreases in the myocardium of animals.

An increase in the level of HCy and cysteine, a decrease in
the level of H,S in the blood of experimental animals during
hypothyroidism, as well as inhibition of the transsulfuration en-
zyme activity in the brain and heart are significant markers of
the development of cardiovascular pathologies and mortality as-
sociated with hypothyroidism.

Keywords: thyroid hormones, sulfur amino acids, desulphu-
risation, homocysteine, cysteine, hydrogen sulfide.
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BJIMSIHUE XPOHUYECKOM I'MIIEPTOMOLIMCTEMHEMUU HA METABOJIA3M
CEPOCOJEPXAIINX AMUHOKHCJIOT B MUOKAPAE U MO3I'E KPbIC ITPU I'HIIEP- U THITIOTUPEO3E

"Heunnopyk B.M., 'Menbuuk A.B., Kopaa M.M., 'Tlentiok H.O., 'Kauyaa C.O.

'BY3 « BunnuyKuil HayuoHaibHwill meouyunckui ynueepcumem um. H.U. TTupozosay,
’BV3 «Teprononbckutl HayuoHanbHwill meouyunckuil ynusepcumem um. M.A. Topbauescrkozoy, Yrpauna

Llenp uccienoBaHus - ONPEAEIUTb BIUSHUE DKCIEpU-
MEHTaJIbHOTO THIIEP- U THIIOTHPE03a MPH TUIIEPrOMOLUCTE-
HHEMHMH Ha IIPOLECCHl Jecylb(ypalnuu CepoCcoAepKaIInX
AMUHOKHCJIOT B TKAHU MHOKap/ia ¥ MO3ra, COJlep>KaHue roMo-
HUCTENHA, ucTenHa, H,S B chIBOPOTKE KPOBU 3KCHIEPHMEH-
TaJbHBIX KMBOTHBIX.

HccnenoBanne BBITIONHEHO Ha 48 ayToOpeqHBIX ONIBIX KPbI-
cax-camuax, maccoi teima 150-180 rp, KOTOpbIM MOZIEIUPO-
Basiu runepromouucrenHemuto (I'T'LY), runep- u runorupeos,
ITI] ¢ pa3Hoii ¢yHKIMEW IMUTOBUAHON JKxene3bl. B Muokapae
OIPE/IeIISUIN aKTUBHOCTD LIMCTeHH-aMuHoTpancdepassl (LIAT),
y-onyramuniucrentnurassl (I'TLJT), cynbdut okcunassr (CO).
B Mo3sre ompenessuld akTHBHOCTh LMCTaTHOHHWH-B-CHHTA3bI
(IBC), uucrennanokcurenassl (L[J10), I'TLJT u CO. B coiBo-
POTKE KPOBH OHpeNessuIi ofliee coaepKaHHe rOMOLUCTeHHA
('), wucrenna n HS.

I'TL] Bb3Bana HapyuieHHe (GyHKIMOHUPOBAHUS (HEPMEHTOB
katabosnm3Mma rrcterHa B Mo3re - [IBC u B muokapse - I{AT, uto
NIPUBEJIO K yBeNnueHuto coxepkanust ['1] n mucrenHa u cHu-
eHuto yposHs H,S B ceiBopoTke kpoBH. [MnepTupeos BoI3Ba

poct aktuBHocTH B Mo3re LIBC u B muokapae - LIAT, ymenbiue-
Hue ypoBHs ['l] B cbIBOPOTKE KPOBU B CPABHECHUU C KOHTPOJIEM
1 poct yposrs H,S B cpaBuennu ¢ rpynmoii sxuBotnbix ¢ ITLL
I'urotupeo3 BBI3BIBACT YTHETEHHE MPOIECCOB MeTadoIu3Ma
nucrtenHa, yposeb 'Ll u nucrenna. B ycnosusax I'TLl, mo-
JIeIUpyeMOl BBEJCHUEM THOJAKTOHIOMOLIMCTEHHA, B MO3Ire
kpblc uHrubupyercs akrusHocts [[BC u CO, a B muoxapae
- LIAT. Tuneptupeo3 BbI3bIBACT POCT aKTUBHOCTU B MO3re
HIBC, IO u CO, a B muoxapae - LIAT. B To xe Bpems napaii-
JenbHOe BBeAeHue L-tupoxucuna xuBotHeM ¢ I'T1] yBenu-
yuBaet aktuBHOCTh LIBC, IIJIO, I'TLJI u CO B mo3re Kpbic,
a B muokapue - tojbko AT u I'TIJI. I'unotupeo3 B mo3re
JKMBOTHBIX BBbI3bIBaeT CHIkeHue aktuBHOocTH LIBC, I[JIO u
CO, a B MHOKap/ie KUBOTHBIX - TOJIbKO akTuBHOCTH CO.

VYBenuuenue cogeprxkanus 'L u nuctenHa, CHUXKEHUE YPOBHS
H,S B KpoBH KCIIEPUMEHTAJILHBIX )KUBOTHBIX MPU TUIIOTHPE-
03¢, a TaK)Ke yrHETCHHE JAeCYNb(Qypa3HOUW aKTUBHOCTH (ep-
MEHTOB B MO3I€ U MUOKap/ie SIBJISIOTCS BECOMBIMU MapKepaMu
Pa3BUTHUSA CEPICUHO-COCYAUCTBIX ATOJIOTUHM U CMEPTHOCTH IIPU
TUIIOTUPEO3E.
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MORPHOLOGICAL CHANGES IN THE LIVER AFTER 8 HOURS
OF PRESERVATION BY MACHINE PERFUSION

12Kordzaia D., *Khodeli N., "*Chkhaidze Z., 'Inauri N., "*Tsomaia K., >Gogiashvili L.

. Javakhishvili Thilisi State University (TSU), ?A. Natishvili Institute of Morphology, TSU, Georgia

Organ transplantation is one of the most promising and a pro-
spective field of modern medicine as the replacement of the or-
gans with unrecoverable diseases (irreversible changes) with the
donor organs has no alternative so far. Transplantology involves
many aspects: search for a donor organ, their preservation/trans-
portation, surgery, postoperative immune problems manage-
ment, legal issues, etc. Regardless of the advances in the last
decade, search for donor organs remains a big problem through-
out the World. In spite of the establishment of “Organ Banks”,
the requirement on transplant organs significantly exceeds the
capacities of their provision.

Since the beginning of the 21* century, extracorporeal life sup-
port (ECLS) has been intensively used as a method of circulatory
support in the cases of cardiac arrest [3,9,15,28,32]. The method
can be applied in the clinical setting as well as in the field (out
of the hospital) conditions. Furthermore, the aggressive extra-
corporeal cardiopulmonary resuscitation (ECPR) has no alterna-
tives for many critical situations [1,10,23,29]. According to the
recent data, the method is considered to be the most effective, as
it is completely justified from the point of view of pathogenesis
[14,24,31]. The statistical data confirming that the cases of suc-
cessful CPR exceed 60% on average — are encouraging, while
the same indicator for the standard CPR varies within the range
of 15% [4,6,16]. This effect is achieved due to the fact that the
ECPR provides circulation more than 70% of the volume of all
blood in the body and maintains the hemodynamic parameters
(pressure, blood flow) and blood oxygenation within the normal
range in the whole body (including vital organs). But in those
remaining cases (about 40%), when ECPR can’t restore cardiac
activity due to already developed irreversible damage in the
myocardium or brain, while death is ascertained, the deceased
patients can be considered as potential donors - Cardiac Death
Donor (CDD) or Brain Death Donor (BDD) [11,18,22,30,33].
However, it takes quite much time to notify and obtain the prin-
ciple consent of the relatives and complete all clinical and legal
documents to use CDD organs for the transplantation. The ex-
tended ECLS might provide CDD organ preservation “in situ”
until the above-mentioned organizational, also ethical and reli-
gious problems should be decided. In recent years, to increase
the pool of donor organs, the increased attention has been paid to
the use of just CDD and BDD, since several desired organs can
be obtained simultaneously [12,13,17,21,26,34]. Correspond-
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ingly, the identification of safe time-terms during which the do-
nor organs furnished with the ECLS do not undergo the changes
not compatible with transplantation is extremely important. We
aimed to provide the morphological assessment of the liver on
the various time-periods of extracorporeal circulation in an ex-
perimental model.

Material and methods. The study was conducted on 6 sheep
weighing 18-23 kg. The combined intravenous anesthesia and
artificial ventilation of the lungs were used. The femoral artery
and vein, also the urinary bladder were catheterized. The perma-
nent monitoring of body temperature, weight, and electrocardio-
gram of the animal was conducted. Cardiac arrest was modeled
by the direct current electrical discharge (5V) or by intravenous
injection of 40,0 ml of 4% potassium chloride.

After 20 minutes of circulatory arrest, the aorta and right
atrium were cannulated through the femoral artery and the
femoral vein with special cannulas of 18 Fr and 20 Fr — cor-
respondingly. Extracorporeal circulation was performed with
a portable heart-lung bypass machine. The self-designed two-
chamber pump powered by a pneumatic activator was used for
the blood perfusion.

A frequency-controlled pulsator was placed in front of the fil-
ter in the arterial line (Fig. 1).

Hydraulic actuator

Fig. 1. A frequency-controlled pulsator
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Table. Hemodynamic parameters during 8-hour preservation

Parame- Mean pressure in Mean pressure . P .
Frequency A . . Flow in arterial line | Flow in femoral
ters (beats/min) arterial line of machine | in femoral artery of machine (ml/min) | artery (ml/min)
Time (mmHg) (mmHg) y
Initial 118+15 0 90,4+6,6 - 22,6454
4t h 92+9 122,6+8,8 83,7+5,9 900,5+89,5 26,5+7,0
8" h 98+9 130,8+10,5 80,0+4,3 1204,8+110,1 20,8+5,2

Fig. 2. Liver tissue histology on different terms of preservation by machine perfusion
Fragments of liver parenchyma with sd-MaS on the 4" (1) and ld-MaS on 8" (2) hours of preservation
by machine perfusion (PMP), Bile ducts on the 4" (3) and 8" (4) hours of PMP; No histological changes are observed;
Infiltration of portal triads with mononuclear cells on the 4" (5) and 8" (6) hours of PMP

The volume of the initial filling of the chambers was 750 ml.
The perfused fluid consisted of saline (700 ml), glucose 10%
(40 ml), sodium bicarbonate 8,4% (10 ml) and heparin (1000
IU/ml). The systemic artificial blood circulation was started
with increased blood flow (1600 ml/min). The pulse rate was
regulated from the “internal rhythm” of the device within 80-
100 beats/min. During the perfusion-based preservation with
the homologous blood, the body temperature was maintained
within 38,5-39,0 C. The diuresis, transfusion volume and body
weight were controlled. The levels of hemolysis, PH, BE, Hct,
Hb, ACT, pO2, pCO2, ALT, AST, K+, and Na+ were determined
in the blood.

Puncture biopsy of the liver was performed before starting of
perfusion, as well as at 4th and 8th hours of the experiment (the
Reusable Core Biopsy Instrument with Bard Magnum Biopsy
Needles was used).

The histological slides were stained by H&E and assessed by
standard criteria: level of steatosis (large-droplet macrovesicular
steatosis [ld-MaS] and/or small-droplet macrovesicular steatosis
[sd-MaS]) inflammatory infiltration of portal tracts with mono-
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nuclear cells, bile ductules proliferation/periductal fibrosis, cho-
lestasis, venous congestion and hepatocellular necrosis [5,7,19].

The cells with sd-MaS and 1d-MaS were avaluated according to
Choi et al. [7]. The cell marking, perimeters outlining and counting
were conducted by Adobe Photoshop CS4 tools — taking into con-
sideration the suggestions provided by Nativ et al. [25].

Results and their discussion. The duration of ECLS and
perfusion-based preservation of the liver with the homologous
warm (38,5-39,0 °C) blood was continued at least 8 hours. All
this time the perfusion was carried out within physiological he-
modynamic parameters (Table).

The perfusion was performed in a pulsating mode with a
frequency of 92-98 beats per minute (Table). During the first
four hours of perfusion in the apparatus, the average pressure
was maintained within 122.6+8.8 mmHg, and the blood flow
volume was within 900.5+89.5 ml/min. These same indicators
were measured in the femoral artery, as an indicator of total sys-
temic (including internal organs) blood circulation. The pressure
in the femoral artery was 83.7+5.9 mmHg, and the blood flow
volume was 26.5+7.0 ml/min (at the initial values of 90.4+6.6
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mmHg and 22.6+5.4 ml/min respectively). After 4 hours of per-
fusion and until the end of the experiment, both the pressure
(130.8+10.5 mmHg) and the blood flow volume (1204.8+110.1
ml/min) were increased in the apparatus, however, these in the
femoral artery remained at approximately same levels (80.0+4.3
mmHg and 20.8+5.2 ml/min, respectively).

Before the perfusion, no venous congestion, hepatocellular
necrosis or 1d-MaS were observed; Less than 3% of cells suf-
fered sd-MaS; mononuclear portal infiltrates were found only in
several areas. Mild mixed 1d-MaS and sd-MaS was found in less
than 5% and 10% of the hepatocytes accordingly on the 4™ and
8™ hours after “in situ” machine perfusion. Similarly the mild
venous congestion was present in 1 out of 6 livers after 4-hours
perfusion and in 2 out of 6 livers after 8-hours perfusion. The
number of necrotic hepatocytes and portal triads infiltrated with
mononuclear cells did not exceed 10% and 15% accordingly.
However, there were no differences in the degree of biliary dam-
age — cholestasis or ductular proliferation - correlating with the
terms of the experiment.

*An increase in pressure (on average by 18 mmHg) and volu-
metric blood flow (on average by 304 ml/min) in the apparatus
after the fourth hour of perfusion was due to the fact that by this
time there was practically no vascular tone and centralization
of blood circulation began, which by some degree or another
is observed in any cardiopulmonary bypass. However, due to
the fact that we used pulsating perfusion, which provides the
most physiological conditions of blood circulation in the vas-
cular bed, hemohydrobalance disturbances were minimal. The
above increase in pressure and blood flow in general perfusion
allowed us to maintain these indicators in the femoral artery
(and therefore in the internal organs) within the physiological
norm throughout the entire 8-hour preservation (Table).

Histopathological evaluation of the donor liver tissue is an
important tool for the prognosis of the organ functioning after
transplantation, especially in case of marginal livers [27].

Pathologists play an increasing role in frozen section diag-
nosis of livers for transplantation as the demand for organs in-
creases. Intraoperative consultation has immediate and signifi-
cant consequences for the transplant recipient [20].

The steatosis is one of the risk factors for early graft dys-
function which develops in up to 10-50% of liver transplanted
patients [2]. It was shown that steatosis is associated with in-
creased risk of development of ischemia and correspondingly
with worse clinical outcomes. The increased volume of hepa-
tocytes due to fat accumulation is associated with deterioration
of liver microcirculation. The last causes the decrease of ATP
production and increase in lipid peroxidation [8].

Different centers use the different Protocols for histological
assessment of donor livers for steatosis and other pathologies
depended on elaborated experience. We have used the method-
ology described by Choi et al. [7]. The cells marking, outlin-
ing of the perimeters and counting of cells were conducted by
Adobe Photoshop CS4 tools — taking into the consideration the
suggestions provided by Nativ et al. [25].

Benign conditions that should not be confused with signifi-
cant lesions are also presented in order to prevent unnecessary
wastage of precious organs [20]. It is considered, that mild
mononuclear portal inflammatory cell infiltrates, bile ductular
proliferation, and cholestasis are nonspecific findings and do not
preclude successful transplantation.

On the basis of all above-mentioned, the obtained results in-
dicate that liver preserved by 8-hours machine perfusion under-
goes the changes which might be quite compatible with success-
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ful transplantation and satisfactory functioning of transplanted
graft in the body of the recipient.

Conclusion. Taking into the account all internationally ac-
cepted criteria of donor liver histological assessment, 8-hour “in
situ” perfusion of the liver in Cardiac Death Donors by using
of the self-designed machine providing the pulsatile blood flow
guarantees the satisfactory preservation of liver making it useful
for successful transplantation.
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work of the project “New Machine-Perfusion Organ Preserva-
tion “in situ” (experimental study)”, funded by Shota Rustaveli
National Science Foundation of Georgia
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SUMMARY

MORPHOLOGICAL CHANGES IN THE LIVER AFTER
8 HOURS OF PRESERVATION BY MACHINE PERFU-
SION

1ZKordzaia D., ?Khodeli N., "*Chkhaidze Z., 'Inauri N.,
2Tsomaia K., 2Gogiashvili L.

I Javakhishvili Tbilisi State University (TSU); °A. Natishvili
Institute of Morphology, TSU, Georgia

Patients with refractory cardiac arrest, who have undergone
Extracorporeal Life Support (ECLS) for resuscitation, but have
not achieved cardiac recovery, can be considered as potential
donors (Cardiac Death Donors). In such cases, it takes time to
notify and obtain the principle consent of the relatives and fi-
nalize the clinical and legal documents. During this time, prior
to obtaining consent for the removal of organs, ECLS can be
extended. In this case, the extracorporeal circulation implies
organ preservation “in situ” until the ethical, religious and or-
ganizational problems should be decided. Correspondingly, the
identification of safe time terms during which the donor organs
do not suffer by the changes not compatible with transplantation
is extremely important.

We aimed to study the morphological changes in the liver af-
ter 8 hours of extracorporeal circulation in experiments.

The investigation was performed on 6 sheep with simulated
cardiac arrest and undergone 8-hours extracorporeal circulation
with own blood by using of new portable perfusion apparatus,
made on the basis of a universal volumetric blood pump of our
own design. The device was connected to the body through the
femoral artery and vein with special cannulas. The biopsy of
the liver was performed before the starting of perfusion, and on
4 and 8 hours of the experiment. The histological slices were
stained by H&E and were assessed by standard criteria: level of
steatosis (large-droplet macrovesicular steatosis [1d-MaS] and/or
small-droplet macrovesicular steatosis [sd-MaS]); mononuclear
portal inflammatory cell infiltrates; bile ductular proliferation;
cholestasis; venous congestion; hepatocellular necrosis. Before
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the perfusion, no venous congestion, hepatocellular necrosis or
1d-MaS were observed; Less than 3% of cells were suffered by
sd-MaS; mononuclear portal inflammatory cell infiltrates were
found only in several areas. Mild mixed 1d-MaS and sd-MaS
was found in less than 5 % and 10% of the cells accordingly
on the 4 and 8 hours after in vivo Machine perfusion. Similarly
the mild venous congestion was present in 1 out of 6 livers after
4-hours perfusion and in 2 out of 6 livers after 8-hours Perfu-
sion. The number of necrotic hepatocytes and portal triads in-
filtrated with mononuclear cells did not exceed 10% and 15%
accordingly. However, there were no differences in the degree of
biliary damage — cholestasis or ductular proliferation - correlat-
ing with the terms of the experiment.

Taking into the consideration all internationally accepted
criteria of donor liver histological assessment, 8-hour in vivo
perfusion of the liver in Cardiac Death Donors by using of the
machine of own design providing the pulsatile blood flow guar-
antees the satisfactory preservation of liver making it useful for
successful transplantation.

Keywords: liver preservation, machine perfusion, macrove-
sicular steatosis, venous congestion.

PE3IOME

MOP®OJIOTMYECKUE U3MEHEHUS B IEYEHU I10-
CJIE 8-YACOBOM MEP®Y3UOHHOI KOHCEPBAIIUU

2Kopn3auna JI.Jk., “*Xoxean H.T., "Uxaunnze 3.A.,
"Muaypu H.A., ‘Homana K.B., Toruamsuiu JLE.

"Tounuccruil 20Cy0apcmeenublil yHugepcumem um.
U Jicasaxuweunu (TI'Y),; *Uncmumym mopgponozuu um. A. Ha-
muweunu, TI'Y, I'pysus

IMaumenTsl ¢ pedpakTepHON OCTAHOBKOH Cepiia, KOTOPbIM
ObUta MPOBE/IEHA OJKCTPAKOPIIOpANbHAs IOJJICPIKKA IKH3HE-
obecnieuenust (OKIDK) mna peanumanuy, HO HE JOCTUTHYTO
BOCCTaHOBJICHHE CEP/Ila, MOTYT PacCMaTpUBaThCs B KaueCTBE
MOTCHUHAJIBHBIX JTOHOPOB, OJHAKO Tpe6yeTCﬂ BpeMs I yBE-
JAOMJICHUST W IIOJYYE€HUSI NPUHIUIINAJIBHOTO CcoIjlacus poxa-
CTBCHHHKOB U od)opMneHm{ KIIMHUYECKUX U HOPUIUIECKUX NO-
KyMEHTOB. B TeueHue 3Toro BpeMeHu, /10 MOJYUYEHUS COITIACHs
Ha yaaneHue opranos, DKIDK moxer ObiTh nposieHa. B atom
cllydae dKCTpPaKoOpIoOpaibHas LUPKYISALUS MOApa3yMeBaeT Co-
XpaHeHHE OpraHa «Ha MeCcTe» [0 TeX IIop, [oKa He OyayT pe-
IICHBI BBIIICYIOMSAHYTbIE MPoOIeMbl. COOTBETCTBEHHO, OIpE-
JiefieHre 0e30MacHbIX CPOKOB, B TEUCHHE KOTOPHIX JOHOPCKUE
OopraHbl HE CTpaJgarOT OT H3MCHCHMﬁ, HECOBMECCTUMBIX C TpaHC-
IUIAaHTALUEH, SIBIISIETCS YPE3BbIUaiiHO 3HAUNMBIM.

Ienb ucciienoBanus - ONPeAeIuTb MOP(OIOruuecKre n3me-
HEHUS B IIEYCHU I0CIe §-4aCOBOT0 HKCTPAKOPIIOPATBHOTO Kpo-
BOOOpAIICHHS B OKCIICPUMEHTE.

Hccnenosanue npoBeeHo Ha 6 0BLIaX ¢ UMUTALMEH OCTaHOB-
KU cepaua M 8-4acoBbIM IKCTPAKOPIOPAIBHBIM KPOBO-00pa-
IeHHeM COOCTBEHHOIT KPOBH C UCIIOIBb30BaHUEM HOBOTO ITOpTa-
THUBHOTO [ep(y3HMOHHOTO amrapara, U3roTOBJISHHOI0 Ha OCHOBE
YHUBEPCAILHOTO 00BEMHOTO HAacoCca KPOBHU COOCTBEHHOH KOH-
CTPYKLIHHU. YCTPOICTBO COEAMHEHO € TEJIOM 4epe3 OeqpeHHYIO
aApTEPUIO U BEHY CIICLHHAIbHBIMU KaHIOJIAMUA, OGeCl’[e‘lI/lBa}OLLIl/I—
MH IYyJIbCUPYIOUIMHA KPOBOTOK. bHOICHIO MeYeHH NPOBOAMIH
nepes Hadanom nepdysun u ciycts 4 u 8 yacos. ['ucronoruye-
ckue cpesbl okpamuBaiii H&E u onenuBanu 1o craniapTHeIM
KPUTEPUSAM: YPOBEHb CTeaTo3a (KpyHHOKAIIeJIbHBII MaKpOBE3U-
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KyJsipHbIiA cTearo3 [1d-MaS] n/unu MenKokanenbHbIi MakpoBe-
3UKYISIpHBIA cTeato3 [sd-MaS]); MOHOHyKieapHbIe MOpTalib-
HbIe WH(UIBTPATB BOCHAIUTEIBHBIX KICTOK; Hposrdeparus
JKEJTYHBIX TPOTOKOB; XOJIECTa3; BEHO3HBIH 3aCTOii; renaroresn-
JIOJISIPHBIA HEKPO3.

Jlo mepdy3uu BEHO3HBIH 3acCTOM, IenaToLeUTIONSIPHBI
Hekpo3 win 1d-MaS He nabmromanuch. Menee 3% KIETOK
crpaganu ot sd-MaS. MoHOHyKIIeapHbIe MOpPTAIbHBIE HH-
(bHJ'IpraTbI BOCIIAJIUTCIIBHBIX KJICTOK 06Hapy>|<el-u>1 TOJIBKO B
HecKobkHuX obnacTsax. Ciaabo BeIpa)KeHHBIH cMeIaHHblit 1d-
MaS u sd-MaS obnapyxenbl B MeHee 4yeM 5% u 10% KieTox,
COOTBETCTBEHHO, cHycTs 4 u § 4acoB mocie MalmIMHHOU in
vivo nepdy3un. AHaIOTHYHO, C1a00 BBIpAKCHHAS BEHO3HAsSA
runepemMus npucyrcrsoBasia B Nel u3 6 o0pasuax rnedeHu mo-
cie 4-yacoBoii nepdysun u B Ne2 u3 Ne6 oOpasnax nedeHu
nocie 8-dacoBoi nepdy3un. KonndecTBo HEKPOTHYECKUX
rernaTolMTOB M IOPTAJbHBIX TPUaA, MHOUIBTPUPOBAHHBIX
MOHOHYKJIEapHbIMH KJIeTKaMH, He npesbimano 10% u 15%,
COOTBETCTBEHHO. Pa3inuunii B cTeneHN NOBPEKACHUS Kelue-
BBIBOISILIIMX ITyTEH (X0JIecTa3 Wi nposudepanus IpoTOKOB),
KOpPENUPYIOUUX C YCIOBUSIMU IKCIIEPUMEHTA HE BBISBIICHO.

CornacHo KpUTEPHUSIM THCTOJIOTMYECKON OLEHKH JAOHOPCKON
MICYCHU, NPHUHATHIM Ha MEXIYHapOJHOM YpPOBHE, 8-uacoBas
nepdys3us MeYeHu in vivo y TOHOPOB ¢ '"cep/ieuHoi cMepThio"”
C HCIOJIb30BaHUEM allapara COOCTBEHHOH KOHCTPYKLHUH, 00e-
CIICUUBAIOILETO MYJILCUPYIOIINH KPOBOTOK, TapaHTHUPYET YIOB-
JIETBOPUTENBHYIO COXPAHHOCTb CTPYKTYPBI [IEUSHH 1 00ecIeun-
BacT €€ NPUroaHOCTb I ycneumoi«'l TpaHCIUIaHTaluu.
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CONSEQUENCES OF MICROSEQUENCES OF MICROCIRCULATORY DISTRURBANCES
OF ORAL MUCOSA IN MODELING OF RHEUMATOID ARTHRITIS

'Fesenko D., 'Glazunov O., 2Nakonechna O., *Nazaryan R., *Gargin V.

!State Establishment “Dnipropetrovsk Medical Academy”, *’Kharkiv National Medical University, Ukraine

Rheumatoid arthritis (RA) is a chronic inflammatory autoim-
mune disease characterized by synovial hyperplasia and the de-
struction of cartilage and bone [14] which could be described as
chronic destructive arthritis characterized by proliferating pan-
nus, in which synoviocyte proliferation, increased expression of
extracellular matrix (ECM) proteins, immune cell infiltration,
and neovascularization are characteristic findings [16].

Many methods of prevention of RA are created with point of
view that cells of immune system are involved in pathogenesis
with their central place [12] and injuring of microcirculatory bed
(MCB). The diagnosis and management of the patient with RA
must be performed with understanding of oral cavity involvement
and periodontitis development as possible hypothesis about a link
between periodontitis and rheumatoid arthritis [5] could be impor-
tant key in relief of such patients. Till now many aspects of connec-
tion between periodontitis and rheumatoid arthritis are unexplored
and there is a necessity for experimental investigation to clarify the
pathogenesis of this disease, for understanding management of pri-
mary prevention and pathogenetically based treatment of patients
with RA including their clinical manifestations in the oral cavity
[5,10] and one of possible way could be correction o microcircula-
tory disturbance which needs verification for rheumatoid arthritis.

The aim of this study was to determine importance of micro-
circulatory disturbance of oral mucosa in modeling of rheuma-
toid arthritis.

Material and methods. We performed experimental investiga-
tion for a morphological study of the state of the tissues of the oral
mucosa in RA in order to eliminate the influence of somatic pa-
thology and the influence of social factors. An experimental study
was conducted on 30 animals (laboratory white male mice of eight
weeks of age). RA was simulated according to the method of Ikuo
Kato in the modification proposed previously [6,7] using bovine
serum albumin and picrylchloride. Mice were immunized by regu-
lar administration of an emulsion of 4 mg / ml of 1:1 bovine serum
albumin and picrylchloride. Animals were injected with 0.1 ml of
the emulsion intrascineously in the back and tail. Starting from day
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21, the degree of arthritis induced by visual assessment of the paws
and the surrounding area was evaluated every 5 days. Ankle edema
was measured using digital calipers. Each paw was assessed on a
scale from 0 to 4 as follows: 0 without visible changes; 1 - ery-
thema and slight swelling; 2 - erythema and edema, extending to
the ankles and one or two toes; 3 - erythema and edema, extending
to the metatarsal joints and more than two toes; and 4 - ankylosing
deformity with joint swelling. The scores for each paw were added
to obtain a cumulative score from 0 to 16. Last stage (ankylosing
deformity with joint swelling) was not obtained in any animal.
Thus, animals with a formed RA were counted when there were
balls from 4 to 12 (in 2 animals, the sum of points was less than 4
and they were excluded from conducting morphological studies).
Further, the animals (28 mice) were divided into 3 groups (I, 1L, III)
according to severity by principle described below (in the results
of the study) depending on the sum of the points. Another 10 intact
animals served as a control group. The animals were taken out of
the experiment by the method of cervical dislocation in accordance
with the Helsinki Declaration [8], European Convention for the
protection of vertebrate animals (18.03.1986), European Economic
Society Council Directive on the Protection of Vertebrate Animals
(24.11.1986) after approval from the Regional Ethical Review
Board at State Establishment “Dnipropetrovsk Medical Academy”
protocol Nel (15.01.2016).

The specimens of soft tissues of the oral cavity were stained
with hematoxylin and eosin [2], according to van Gieson, ac-
cording to Rego after the routine proceeding. The microscopic
study was performed on a microscope “Olympus BX-41" with
subsequent processing by the program “Olympus DP-soft ver-
sion 3.2”. Morphometric studies were performed in the gingi-
val zone which was chosen for morphological interpretation.
Volumes of specific vascular density in microcirculatory bed
(MCB), specific density of connective tissue in lamina propria
and specific area of tissue with ischemia were estimated for each
group (%). Black area of tissue was detected as area of ischemia
is slides staining according to Rego.
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Statistical analysis of the study results was performed on a
personal computer using Microsoft Excel and Statistica-10 da-
tabase software. The criteria of non-parametric statistics were
used in order to assess the significance of differences in sample
populations. Statistical comparison was performed using Mann-
Whitney test for statistical analysis. Spearman’s rank correlation
coefficient (r) was counted for measure of the strength of rela-
tionship between paired data [15]. The accepted level of signifi-
cance was p<0.05.

Results and their discussion. As a result of the performed
experiment, we obtained 28 animals with visual assessment of
the severity of induced arthritis of the paws and the adjacent
area, which amount of balls was from 4 to 12. As mentioned
above, the animals visually revealed the following changes:
erythema and slight swelling; erythema and edema extending
to the ankles and one or two toes; erythema and edema extend-
ing to the metatarsal joints and more than two fingers, while
ankylosing deformity with swelling of the joint we were not able
to achieve either the water case. Changes were uniform in the
limbs in all selected animals, i.e. there were no animals that had
0 points on one limb and 2 or more points on the other limb.
Changes in all four paws differed by no more than 1 point. There
is principle of the final distribution of animals for the studied
groups in Table 1.

Examination of the oral cavity of group of animals with simu-
lated rheumatoid arthritis has revealed that the mucous mem-
brane is pale, compacted, and no focal changes in the visible
tissues. Modeling of rheumatoid arthritis did not change the
microscopic organization of the oral mucosa and the oral mu-
cosa is covered with a multi-layered squamous non-squamous
epithelium with the exception of the gum surface. Already in
the study of drugs stained with hematoxylin and eosin, there is
a non-uniform thickness of the squamous epithelium, where on
one side there are areas of its thinning to one or two rows of
cells, on the other side of the zone of uneven thickening.

Signs of inflammatory changes, which are characterized by
the presence of both focal and diffuse clusters of inflammatory
cells among which lymphocytes predominate have been identi-
fied in groups with RA modeling. The presence of superficial
damage of epithelial cells up to the appearance of single erosive
defects is noted. Most epithelial cells of the superficial layer are
characterized by pronounced vacuolization of the cytoplasm,
which is commonly regarded as a manifestation of hydropic
dystrophy. Basal epithelial cells are high, narrow, which, ap-
parently, is a consequence of their proliferative activity. At the
same time in all layers of the epithelium there is a moderately
pronounced edema.
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Morphofunctional state of the MCB has been changed in all
groups with RA modeling in comparison with the control group
with pronounced disorder observed in the vessels of the peri-
odontium. The vasculature has been characterized by uneven
blood filling with background of desolate vessels that have fall-
en lumens and presence of sharply expanded blood-filled capil-
laries. Mucoid and fibrinoid swelling have been observed. Endo-
theliocytes are flattened more often, with signs of desquamation.
Simultaneously signs of sclerotic processes have been noted in
perivascular space in lamina propria. Vascular density of MCD
is decreased with depending of RA severity from 17.28+1.91%
to 5.76+1.01% (table 2) according to morphometric studies in
comparison with the intact group (p<0.05). Spearman’s rank
coefficient indicates a strong correlation relationship between
specific densities of MCB vessels and RA severity (r=0.74).

Important data have been revealed in lamina propria of the
mucosa with muscular lamina involvement in slides stained ac-
cording to Rego: the intensely stained black or dark gray foci
have been detected in different tissue structures that are an in-
dicator of ischemia development. Spearman’s rank coefficient
indicates a strong correlation relationship between ischemic area
and RA severity (r=0.72). It could be connected with changes in
MCB and Spearman’s rank coefficient confirms it (r=0.82). De-
velopment of sclerotic changes in the lamina propria of the mu-
cosa could be consequences of described changes with increased
area of connective tissue from 21.37+2.82% to 34.97+2.26 % in
severe cases. Spearman’s rank coefficient proves connection of
described processes (r=0.71).

As result of our work we can corroborate that the pathogen-
esis of RA includes changes in MCB and connective tissue that
is important for oral mucosa as it had been described in pre-
viously published woks [4, 13]. Disorganization of connective
tissue, disturbance of MCB development, consequences of isch-
emic injuries are important for development of periodontitis. We
have shown that vascular dysfunction may link development of
hypoxia with activation of connective tissue that leads to scle-
rotic changes in oral mucosa. Sclerotic process is final stage of
oral mucosa transformation as hypoxic injuring of tissue is real-
ized in inflammation with appearance signs of periodontitis as
changes in epithelium and lamina propria as it was described
before [1,3,19].

Our results are combined with previously published woks
about development of periodontal pathology in rheumatoid ar-
thritis. Pathogenesis of periodontal inflammation might involve
inhibition of cell death, through the apoptotic factors, due to the
DNA damage by the product of catalysis [9,11] with highest lev-
els activity found at sites of chronic inflammation.

Table 1. The distribution of animals in the studied groups

. . . Sum of points
Groups Options for the distribution of the sum of points on the limbs
4-6 7-9 10-12
1111 2
I 1112 3
1122 4
1222 4
I 2222 4
2223 3
2233 4
I 2333 3
3333 1
Total 28 animals: 9 11 8
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Table 2. Changes of the oral mucosa in different severity of rheumatoid arthritis

Groups|
Index Intact | 1I I RA (all)
Specific vascular density MCB (%) 17,28+1,91 12,75+1,06 9,02+0,88* 5,76+1,01* 9,18+1,21°*
Specific density of connective tissue (%) | 21,37+2,82 25,86+1,18 29,98+1,92%* 34,97+2,26* 30,27+1,48*
Specific area of tissue with ischemia (%) | 5, 42+0,71 15,19+1,14%* 20,70+1,34%* 24,14+1,68* 20,01+1,24*

* p < 0.05 significant difference between groups with RA modeling and intact animals.

We suggest and support [18] that a synthesis of current and
emerging therapeutic interventions might provide the basis for an
improved strategy aimed at preventing MCB injuries that is logi-
cal and attractive, but requires further investigation in oral cavity
relation. Continue of performed investigation could be connected
with enhancement of microcirculatory function in RA and reducing
hypoxic influence [11,17]. Inflammatory process in the oral cavity
could be characterized by morphological picture with inflammato-
ry, degenerative, microcirculatory changes which are accompanied
by disturbance of nitric oxide synthase with significant disturbance
of it activity [18] and changes in antioxidant balance [9] that also
could be used in creation of preventive measures directed for cor-
rection of oral status patients with rheumatoid arthritis.

Conclusion.

1. Disturbance of oral mucosae microvasculature is formed
in rtheumatoid arthritis with strong correlation relationship be-
tween specific densities of microcirculatory bed vessels and
rheumatoid arthritis severity (r=0.74).

2. Development of ischemic area indicates strong correlation
relationship between ischemic area and rheumatoid arthritis
severity also (r=0.72) and it could be connected with changes
in microvasculature (r=0.82). Development of sclerotic chang-
es in the lamina propria of the mucosa could is characterized
by increased area of connective tissue from 21.37+2.82% to
34.97+2.26 %.
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SUMMARY

CONSEQUENCES OF MICROSEQUENCES OF MICRO-
CIRCULATORY DISTRURBANCES OF ORAL MUCOSA
IN MODELING OF RHEUMATOID ARTHRITIS

"Fesenko D., 'Glazunov O., *Nakonechna O., *Nazaryan R.,
*Gargin V.

IState Establishment “Dnipropetrovsk Medical Academy”,
’Kharkiv National Medical University, Ukraine

Rheumatoid arthritis (RA) is a chronic inflammatory auto-
immune disease characterized by synovial hyperplasia and the
destruction of cartilage and bone with unclear morphogenesis
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of pathological changes in oral cavity. Simultaneously microcir-
culatory disturbance is important link of pathogenesis in many
pathological conditions in oral cavity with inflammatory con-
sequences. The aim of this study was to determine importance
of microcirculatory disturbance of oral mucosa in modeling of
rheumatoid arthritis.

Experimental investigation has been performed with model-
ing RA on laboratory white male mice according to described
before method. Investigated groups were formed according to
severity manifestation as ankle changes using digital calipers
measuring. The specimens of soft tissues of the oral cavity were
stained with hematoxylin and eosin, according to van Gieson,
according to Rego after the routine proceeding. Morphometric
studies were performed with estimation of volumes of specific
vascular density in microcirculatory bed, density of connective
tissue in lamina propria and area of tissue with ischemia.

It was detected that disturbance of oral mucosae microvascu-
lature is formed in rheumatoid arthritis with strong correlation
relationship between specific densities of microcirculatory bed
vessels and rheumatoid arthritis severity (r=0.74). Develop-
ment of ischemic area indicates strong correlation relationship
between ischemic area and rheumatoid arthritis severity also
(r=0.72) and it could be connected with changes in microvascu-
lature (r=0.82). Development of sclerotic changes in the lamina
propria of the mucosa could is characterized by increased area of
connective tissue from 21.37+2.82% to 34.97+2.26 %.

Keywords: rheumatoid arthritis, oral mucosa, periodontitis,
histology, experiment.

PE3IOME

HOCIIEACTBUSA HAPYHIEHUA MHUKPOLUPKYJIS-
U1 CJIN3UCTOM OBOJOYKH MMOJOCTH PTA IIPH
MOJEJIUPOBAHUU PEBMATOUJIHOI'O APTPUTA

Idecenxo J1.B., 'Tinazynos O.A., *Hakoneunast O.A.,
’Ha3zapsu P.C., 2T'apruu B.B.

Tnenponemposckas meduyunckas axademusi; >Xapbko6cKuil
HAYUOHATILHBIN MEOUYUHCKUL YHUepcumem, YKpauna

Pesmarounnbiii aprpur (PA) siBisercss XpOHHMYECKHMM BOCIIa-
JIUTENIBHBIM  ayTOUMMYHHBIM  3a00JICBAHHEM, XapaKTepU3yeTcst
CHHOBHAJIbHOW TUIEpIUIa3Uell U pa3pyllIeHueM Xpsila U KOCTH C
HESICHBIM MOP(OreHe30M IaTOJIOTMYECKUX U3MEHEHHH B MOJIOCTH
pra. HapymieHne MUKpOLMPKYJISILIUH SIBJISCTCS] 3HAYUMBIM 3BEHOM
HaToreHe3a MpU MHOTHMX IAaTOJIOTMYECKUX COCTOSHUSX I10JIOCTH
pTa ¢ BOCHAIUTEILHBIMU ITOCIIEICTBUAMU.

Llenbto JaHHOTO MCCIE0BaHHs SBUIIOCH OINpE/ENCHHE 3Hade-
HUS HapYIICHUs] MUKPOLIUPKYJILMN CIU3UCTOH 000JIOUKH MOJIO-
CTHU pTa P MOACIIMPOBAHUI PEBMATOUIHOIO apTPUTA.

DKCIEepUMEHTAIBbHOE MCCICIOBAHNUE BBIIIOJIHEHO IIyTEM MO-
nermupoBanus PA Ha 30 naGoparopHbix OesbIX MbIIIaxX-camiiax
B Bo3pacTte 8 Henenb. Vceienyemple rpymibl chOpMUPOBAHBI B
COOTBETCTBUHU C BBIPAKCHHOCTBIO TSKECTH B BUJIE U3MEHEHUH
JIOIBDKKY C UCTIONB30BaHNEM HU(POBBIX n3MepuTeseil. Mukpo-
npenaparbl MATKUX TKaHEH pOTOBOW MOJOCTH MOCIE PyTHHHOM
IPOBOJIKM OKpAIIMBAJIM MeMaTOKCHIIMHOM M 303UHOM, 110 Pero
u Ban ['m3ony. Mopgomerpuueckue ucciie1oBaHusI TPOBOHIN
C OLIEHKOI 00BEMOB yIEIbHON IIIOTHOCTH COCYI0B MHKPOLIUP-
KYJISITOPHOTO pyclia, INIOTHOCTH COSIANHUTEIbHOIM TKaH! B CO0-
CTBEHHOM IJIACTUHKE CIM3UCTON U IJIOIIAAN TKaHH C UIIEMHUEH.
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Beusireno, uto nipu PA dopmupyercst HapyIieHne HUPKY/ISILIIH
CIIM3UCTOI POTOBO IMOJIOCTH C CHJIBHOM KOPPEISILIMOHHOM 3aBU-
CHMOCTBIO MEXK/IY YIeJIbHON IIOTHOCTBIO COCYZ0B MHKDPOLIMPKY-
JISITOPHOTO pyclia U TSDKECThIO peBMatouiHoro aprpura (r=0,74).
Pa3Butie HIEMHH YKa3blBaeT Ha CHJIBHYIO KOPPEJISLMOHHYIO
CBA3b MCXKAY INIOWAAbK0 HMIIEMUU WU TAXKECTBIO PEBMATOUIHOIO
aprputa (1=0,72), 4T0, 10 BCEll BEPOATHOCTH, CBA3aHO C U3MEHE-
HUSIMU B MUKPOLIMPKYIIITOpHOM pycie (1=0,82). PazBurtue ckiiepo-
THYECKUX M3MEHEHHH B COOCTBEHHOM IUTACTHHKE CIIM3UCTON 000-
JIOYKH XapaKTepU3yeTcsl yBEIMUEHNUEM IUIOIIAAN COEAUMHUTEIBHOM
TKaHu ¢ 21,37+2,82% 1o 34,97+2,26%.
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Free radical oxidation under physiological conditions refers
to normal metabolic processes; reactive oxygen species (ROS)
in low concentrations have a various physiological effect [1-3].
Oxygen radicals contribute to the induction of lipid peroxidation
(LPO), the function of which is to update cell membrane phos-
pholipids as well as regulate their permeability [4-6]. One of the
primary physiological functions of ROS is the activation of a
number of membrane proteins, immunoglobulins, as well as en-
zymes involved in the metabolism and synthesis of macroergic
compounds in the cell [7,8]. Products of free radical reactions
and LPO are involved in the biosynthesis of prostaglandins, hor-
mones, leukotrienes, thromboxane A2. However excessive gen-
eration of reactive oxygen species with depletion of antioxidant
reserves resulting in lipid peroxidation have been implicated in
programmed cell death pathways and development of various
pathological processes [9-11].

Thermal injury is a severe form of pathology and is manifest-
ed not only by the development of local vascular tissue changes,
but also by the formation of a systemic inflammatory response
syndrome associated with increased formation of reactive ox-
ygen species [12-14]. As a result of excessive activity of free
radical processes and the lack of adequate growth of antioxidant
protection, toxic decomposition products accumulate, which
leads to serious metabolic disorders, the formation of oxidative
stress, and can also be a factor that inhibits the activity of pro-
teinase inhibitors [15-17]. Therefore, the problem of studying
the mechanisms of correction of free radical oxidation processes
and the activity of antioxidant system (AOS) enzymes in a burn
wound is relevant [18-21].

Doxycycline as a synthetic inhibitor of matrix metalloprotein-
ases (IMMP) is known to inhibit protein breakdown. Excessive
proteolysis leads to disruption of wound healing processes, in-
cluding burns [22,23]. However, the state of the prooxidant sys-
tem and the activity of AOS enzymes in the treatment of thermal
burns with doxycycline as an IMMP have not been studied in
modern literature. In this regard, the purpose of our study was to
study the effect of the investigational drug on LPO and changes
in the activity of the AOS.

Material and methods. Studies were performed on 144 rats of
the WAG population weighing 200-250 g. Experiments were con-
ducted in the laboratory of Department of Pharmacology and Pre-
scription writing (Kharkiv National Medical University, Ukraine).

On the shaved part of the back thigh under the thiopental an-
esthesia a thermal burn was caused. All experiments were con-
ducted according to the European convention for the protection
of vertebrate animals used for experimental and other scientific
purposes [Strasbourg,1986] and according to the guidelines of
the State Expert Center Ministry of Health of Ukraine (Protocol
Ne 9 meeting of the Commission on Ethics and Bioethics Kh-
NMU, 03.12.2014).

The animals were divided into 6 groups of 24 individuals in
each group. The first group - intact animals, the second (control)
- rats with thermal burn without treatment, rats of the third group
were administered thiotriazoline at a dose of 30 mg/kg (refer-
ence drug), the fourth group - methyluracil at a dose of 0.126
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mg/kg (reference drug), the fifth and the sixth group - the
synthetic IMMP - doxycycline at doses of 2.5 mg/kg and
30 mg/kg, respectively. Preparations were administered orally
in starch suspension immediately after thermal exposure and
daily during the entire experiment period (28 days). Observa-
tions of the healing processes of burn wounds were carried out
on the 7th, 14th, 21st, and 28th days.

The state of LPO was assessed by the level of diene conju-
gates (DC) according to the method of. Stalnoy I.D in modi-
fication Skornyakova V.I. et al. and the level of TBA - active
products (TBA-AP) according to the method of Uchiyma M.,
Michara M. modified by Volchegorsky I.A. et al. on the test with
TBA. Catalase activity was determined by the method based on
the ability of hydrogen peroxide (H,0,) to form a stable colored
complex with molybdenum salts, the activity of ceruloplasmin
(CP) in serum was determined by Houchin O. in a modifica-
tion of Mzhelskaya T.I. et al. Statistical processing of the data
was performed by standard statistical methods. Research results
were processed by variation biomedical statistics methods using
t-Student criteria by computer program “Statistica 6,0”.

Doses of referent drugs were determined according to the
instructions for medical use of the considering a specific sen-
sitivity factor according to Yu. R. Rybolovlev’s method. The
introduction of doxycycline was carried out according to the
recommended earlier studies of Brown D.L. (2004) at a dose of
2.5 mg/kg and Michelle P.B. (2002) at a dose 30 mg/kg.

Results and their discussion. According to the obtained ex-
perimental data, presented in Table 1, the level of DC in the
serum of intact animals was 19.31£1.02 mmol/l.

The study of the level of DC in the serum of animals with
thermal burn without treatment, showed its increase during the
whole time of the study compared with intact animals. So, on the
7th day the level of DC increased by 69.0%, on the 14th - 28th
day on average by 36.0%.

Doxycycline in both doses unidirectionally influenced the
level of DC in the blood: it did not significantly change it in
the first three weeks of observation compared to the control,
but by the 28th day there was a sharp decrease in the primary
LPO products. Only under the influence of doxycycline on the
28th day after the thermal damage, the level of DC in the blood
was significantly lower than in the group without treatment (by
25.0%), which may indicate a positive effect of the studied drug
on excessive activity of LPO.

The use of thiotriazoline resulted in a decrease in the level of
DC in the first week compared with the control (by 16.0%). On
the 14th - 21st day, the concentration of primary LPO products
was at the control level, on the 28th day it was not significantly
different from that of intact animals.

Under the influence of methyluracil, there was no significant
decrease in the concentration of DC in the blood compared with
the group without treatment. Only on the 28th day, the level of
DC decreased, reaching the level of intact rats.

The level of TBA-AP in the serum of animals not treated was
increased during the whole experiment period (7th day - by 63.0%,
14th day - by 42.0%, 21 day - by 20.0%, day 28 - by 12.0%).
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Table 1. Influence of doxycycline on the DC level in blood serum (mmol /h % 1) of rats with burn wound (n = 6)

Time of observation (days)
Group
7-th 14-th 21-st 28-th
Intact 19,31£1,02
Control 32,61+1,272 27,73+£2,18® 25,92+3,17% 24,86+2,59°
thiotriazoline 30 mg/kg 27,43£1,20%° 26,46+0,71° 25,570,742 20,64+0,73
methyluracil, 0,126 mg/kg 29,06+2,192 26,30+1,56* 23,85+1,05¢ 20,14+0,64
doxycycline, 2,5 mg/kg 27,76+3,66* 24,85+1,81% 22,79+1,39° 18,70+1,41°
doxycycline, 30 mg/kg 28,42+3,55% 26,56+0,57° 23,07+0,91% 18,57+1,03°

notes. 1.~ the reliability of differences in comparison with intact rats, p<0,05, 2. *-the reliability ofdifferences in comparison
with control, p<0,05; 3.°-the reliability of differences in comparison with thiotriazoline, p<0,05;
4.9~ the reliability of differences in comparison with methyluracil, p<0,05

Table 2. Influence of doxycycline on the TBA-AP level in blood serum (mmol /h x 1) of rats with burn wound (n=6)

Time of observation (days)
Group
7-th 14-th 21-st 28-th
Intact 3,50+0,29
Control 5,70+0,09° 4,97+0,35° 4,20+0,19* 3,92+0,18*
thiotriazoline 30 mg/kg 5,15+0,36% 4,50+0,28? 3,88+0,30 3,594+0,20
methyluracil, 0,126 mg/kg 5,18+0,29° 4,510,442 4.36+0,612 3.31+0,10°
doxycycline, 2,5 mg/kg 5,19+0,422 4,60+0,27% 4,47+0,24* 3,1840,13"
doxycycline, 30 mg/kg 4,97+0,28 3,75+0,40° 3,32+0,16° 3,11+0,33°

notes: 1. “- the reliability of differences in comparison with intact rats, p<0,05; 2. *-the reliability of differences in comparison
with control, p<0,05; 3.°-the reliability of differences in comparison with thiotriazoline, p<0,05;
4.9~ the reliability of differences in comparison with methyluracil, p<0,05

Table 3. Influence of doxycycline on the catalase level in blood serum (mmol /h * 1) of rats with burn wound (n=6)

Time of observation (days)
Group
7-th 14-th 21-st 28-th
Intact 3,97+0,18
Control 2,12+0,16° 2,82+0,09° 3,18+0,31* 3,60+0,44
thiotriazoline 30 mg/kg 2,36+0,132 2,78+0,56* 3,53+0,23 3,95+0,16
methyluracil, 0,126 mg/kg 2,21+0,35° 3,07+0,12¢ 3,68+0,21 3,92+0,17
doxycycline,2,5 mg/kg 2,41+0,332 3,30+0,23 0 3,54+0,18 4,14+0,11
doxycycline, 30 mg/kg 2,37+0,172 3,11+0,28? 3,44+0,46 4,16+0,15

notes: 1. %~ the reliability of differences in comparison with intact rats, p<0,05; 2. *-the reliability of differences in comparison
with control, p<0,05; 3.>-the reliability of differences in comparison with thiotriazoline, p<0,05;
4.9~ the reliability of differences in comparison with methyluracil, p<0,05

Doxycycline at a dose of 2.5 mg / kg contributed to a signifi-
cant decrease in the level of TBA-AP by day 28 (by 19.0%), that
is, it showed an effect at the level of methyluracil.

The level of TBA-AP was most actively reduced under the
influence of doxycycline at a dose of 30 mg / kg. This was con-
firmed by the fact that starting from the 2nd week and until the
end of the experiment, it did not differ from that of intact ani-
mals, while remaining below the level of TBA-AP in the control
group throughout the entire observation period, which may in-
dicate a positive effect of the studied drug on excessive activity
of the LPO (Table 2).

Under the influence of thiotriazoline, the level of TBP-AP de-
creased from the 21st day. During this period, as well as on the
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28th day, the concentration of TBA-AP did not differ from the
values of intact rats.

Methyluracil resulted in the normalization of the secondary
products of LPO only by the 28th day, while their level was sig-
nificantly lower than the control group by 1.2 times.

Thus, based on the above, we can assume a positive therapeu-
tic effect of doxycycline in correcting the excessive activity of
free radical oxidation during a thermal burn by the most active
decrease in the level of DC (regardless of dose) and TBA-AP
of peripheral blood (at a dose of 30 mg / kg) by the end of the
experiment.

In the study of the activity of the antioxidant system enzyme -
catalase in the blood of animals in the control group, a decrease
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Table 4 Influence of doxycycline on the catalase level in blood serum (mmol /h % 1) of rats with burn wound (n=6)

Time of observation (days)
Group
7-th 14-th 21-st 28-th
Intact 114,40+2,80
Control 86,77+4,38* 81,96+6,64* 84,88+12,14° 100,52+4,53*
thiotriazoline 30 mg/kg 97,42+15,62* 90,27+19,44¢ 102,32+6,58 120,46+18,74
methyluracil, 0,126 mg/kg 85,70+7,36* 99,5545,43 *b 110,44+10,66 114,26+10,42
doxycycline, 2,5 mg/kg 93,02+15,97¢ 104,01£12,29 111,61£11,74 121,73+8,28"
doxycycline, 30 mg/kg 98,07+9,28* 110,40+£21,28 116,15+8,62° 123,92+13,41

notes: 1. - the reliability of differences in comparison with intact rats, p<0,05; 2. >-the reliability of differences in comparison
with control, p<0,05; 3.°-the reliability of differences in comparison with thiotriazoline, p<0,05;
4.9~ the reliability of differences in comparison with methyluracil, p<0,05

in the activity of this enzyme was detected during the first three
weeks of the experiment in comparison with intact values. The
lowest indicator was registered on the 7th day and amounted
to 2.12 &£ 0.16 USD, which is 1.9 times lower than the similar
indicator of intact rats (Table 3).

Under the influence of a synthetic IMMP at a dose of 2.5 mg
/ kg, the recovery of the activity of the enzyme under study was
more intense and earlier than in groups using reference drugs.
This was confirmed by a significant increase in catalase activity
already on the 14th day in comparison with the control group
(by 17.0%). Subsequently, catalase continued to increase its ac-
tivity and reached the level of intact rats.

The effect of doxycycline at a dose of 30 mg / kg resulted in an
identical effect with the group receiving doxycycline at a lower
dosage. This was manifested by an increase in catalase activity
to the norm from the 21st day of observations.

Under the influence of thiotriazolin, enzyme activity was re-
stored, starting from the 21st day of observation. During this
period and until the end of the experiment (28th day), the ac-
tivity of the enzyme was not significantly different from intact
animals.

The use of methyluracil also restored catalase in the blood
serum on the 21st and 28th day.

Thus, the highest levels of catalase activity in the serum of
rats were registered in the group using doxycycline, regardless
of the dose, which obviously can help reduce the healing time
of thermal damage.

The study of the activity of CP in the serum of animals with
thermal burns that did not receive treatment revealed a decrease
in its activity throughout the entire period of the experiment in
comparison with intact rats. The minimum value was recorded
on the 14th day and was 81.96 + 6.64 y. e., which was 28.0%
lower than that of intact animals (Table 4).

The most informative indicators were changes in the activity
of CP in the serum in the group of animals using doxycycline at
adose of 30 mg / kg. This was confirmed by the restoration of its
activity to physiological values already from the 14th day of the
experiment. At the same time, on the 21st day, the activity of the
CP is higher than that of the control group by 37.0%.

In the treatment with doxycycline at a dose of 2.5 mg / kg,
the positive dynamics was more active than in the groups using
comparative drugs. So, already from the second week of the ex-
periment, the activity of CP in this group did not differ from that
of intact rats. On the 28th day, the activity of CP significantly
increased in comparison with the control group by 23.0%.

The study of the studied enzyme in the group of rats with the
use of thiotriazolin showed that the activity of the CP was re-
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stored gradually, starting from the 21st day, reaching physiologi-
cal values only on the 28th day.

Under the influence of methyluracil, the activity of CP in-
creased more intensively than in the previous group, as evi-
denced by the lack of significant differences in comparison with
intact animals from the 21st day. At the same time, already on
the 14th day, an increase in the activity of the CP was recorded
in comparison with the control by 1.3 times.

Conclusion. Based on the results of a study of the effect of
doxycycline as a synthetic inhibitor of matrix metalloproteinas-
es on the activity of the LPO and AOS processes during thermal
burn of rats, we can conclude that:

1. Doxycycline (especially at a dose of 30 mg / kg) exceeded
the comparison drugs thiotriazolin and methyluracil in the abil-
ity to normalize the processes of lipid peroxidation in the blood
of thermal damage, which was confirmed by the normalization
of'the level of DC by day 28 and TBA-AP as early as on the 14th
day of the serum experiment animals.

2. All the drugs used in the study of the treatment of thermal
burn restored antioxidant potential. According to the degree of
increase in the activity of enzymes of antioxidant protection, the
drugs were distributed as follows: thiotriazolin <methyluracil
<doxycycline.

It can be assumed that the use of the study drug will help re-
duce the time of healing of thermal burns, as well as prevent the
negative effects of excessive activity of the LPO by activating
the antioxidant system.
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SUMMARY

ASSESSMENT OF THE LIPID PEROXIDE OXIDATION
PROCESSES AND ANTIOXIDANT PROTECTION IN
THE TREATMENT OF RATS THERMAL BURNING BY
DOXICYCLINE AS A SYNTHETIC INHIBITOR OF MA-
TRIX METALLOPROTEINASES IN EXPERIMENT

Iermolenko T., Aleksandrova A.
Kharkiv National Medical University, Ukraine

Aim — to assess the effects of doxycycline on the state of lipid
peroxidation processes and the activity of the antioxidant system.

The study was performed on 144 rats of the WAG popula-
tion weighing 200-250 g (6 rats in each group). Animals with
thermal burns were injected with the test drug doxycycline, as
well as reference drugs — thiotriazolin and methyluracil orally
in starch suspensionafter thermal exposure and daily during the
entire experiment period (28 days). Animals were removed from
the experiment in accordance with the rules of bioethics on the
7th, 14th, 21st and 28th day.

As a result of the research, the most intense influence of doxycy-
cline on the processes of lipid peroxidation in the blood serum of
rats was found - a decrease in DC activity by the end of the experi-
ment (regardless of dose) and TBA-AP starting from the 14th day
of observation reaching the value of intact rats (at a dose of 30 mg/kg).
At the same time, an increase in the activity of enzymes of the anti-
oxidant system was noted - the level of catalase from the 14th day
(significantly higher than the control group regardless of dose) and
the level of ceruloplasmin (from the second week of observation the
indicator reached intact values at a dose of 30 mg/kg). Reference
drugs were inferior to doxycycline in their effectiveness.

The data obtained may indicate the possibility of reducing the
healing time of a thermal burn due to the suppression of exces-
sive free radical oxidation activity and activation of antioxidant
protection.

Keywords: synthetic inhibitor of nmatrix metalloproteinase,
thermal burn, doxycycline.

PE3IOME

OIEHKA COCTOsAHUSI NTPOLECCOB INIEPEKUCHO-
'O OKHUCJIEHUSA JIUIIMAOB U AHTHUOKCHUJAHT-
HOM 3AIMUTHI MPA JIEYEHUUA TEPMHUYECKOIO
OXKOT'A TOKCUIIUKJIMHOM B KAYECTBE CHUHTE-
TUYECKOI'O HUHI'MBUTOPA MATPUYHBIX METAJI-
JIOITPOTENHA3 B OQKCIIEPUMEHTE

Epmoaenko T.U., Anexkcanaposa A.B.

Xapvrosckuil  HAYUOHANLHBIIL  MEOUYUHCKULL  YHUBepcument,
Yrpauna

Heﬂb HCCJICAOBAaHHs — OLCHUTH BJIMAHUC JOKCHUIIMKIMHA Ha
COCTOAHHE MPOLUECCOB NMEPEKHUCHOI'O OKUCJIICHHWS JIMIIUIOB U aK-
TUBHOCTH aHTI/IOKCI/I)laHTHOI\/'I CUCTEMBI.
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WccnenoBanue BbimonHeHo Ha 144 xpoicax ymaun WAG
maccoit 200-250 rp (6 xpeic B kaxaoi rpynmne). JKUBOTHBIM ¢
TEPMHUYECKUM 0KOTOM BBOAMIIM UCCIIEyeMbli IIpernapar JOKCH-
UKJINH U peepeHTHBIC Mpenaparbl — THOTPHUA30JIUH U MCTHU-
JIypauul BHYTPIIKEIYIOYHO B KpaXMaJIbHOIM B3BECH C IIEPBOTO
JIHSL O)KOTa M B TeueHUe 28 CYTOK, BBIBOIMIIM M3 DKCIICPUMEHTA
Ha 7, 14,21 1 28 cyTKH B COOTBETCTBUHU C 3THUYECKUMH IIPUHLIU-
MaMH MPOBEJACHUS MEIUIMHCKUX UCCIIC0OBAHUI HA )KUBOTHBIX.

B pesynbrare npoBeAeHHBIX HCCIIEAOBAHUI BBIABICHO Hau-
0oyice MHTCHCHBHOC BJIMSHUC IOKCHIUKINHA HA TPOIECCHI
MEPEKHCHOTO OKUCJICHUS JIMIUJOB B CHIBOPOTKE KPOBU KPBIC
— CHIDKCHHME aKTUBHOCTHU JTUEHOBBIX KOHBIOTATOB K KOHILY JKC-

nepuMmeHTa, HezaBucumMo ot 103kl U TBK-AIl, nauunas ¢ 14
CYTOK HaOJIFOIeHHs, OCTUTasl 3HAYCHUS MHTAKTHBIX KPBIC B J103€
30 mr/kr. OTMEYEHO TIOBBIILICHHE aKTUBHOCTH (DEPMEHTOB aHTH-
OKCHJIAHTHOHM CHUCTEMBI - YPOBHsI Karasiasbl ¢ 14 cyTok (1octoBep-
HO BBILIE KOHTPOJIBLHOW IPYIIBI HE3aBUCUMO OT JI03bI) U YPOBHS
LepyJIoIyIa3MUHa (CO BTOPOM HEIeIM HaOIOACHUH IOKasarellb
JOCTHTaJl MHTAKTHBIX 3HadeHuii B jpo3e 30 mr/kr). Pedepenrtrbie
TperapaThl yCTyHaIU JJOKCHLIHKINHY 110 CBOEH (P (eKTHBHOCTH.
[Mony4eHHble JaHHbIE CBHCTEILCTBYIOT O BO3MOKHOCTH CO-
KPAILEHUs] CPOKOB 3)KMBJICHUSI TEPMUUECKOIO OXOra 3a CYeT
MOJaBJICHHS YPE3MEPHON aKTHBHOCTH CBOOOIHO-PaIMKAILHOTO
OKHCJICHUSI U aKTHBAIIMY AHTHOKCHIAHTHO# 3aIlUTBL.
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SCIATIC NERVE REGENERATION AFTER AUTOGRAFTING AND APPLICATION
OF THE BONE MARROW ASPIRATE CONCENTRATION

!Gaiovych L., ‘Savosko S., Labunets 1., 2Utko N., *Makarenko A., ‘Chaikovsky Y.

ISI “ITONAMSU” Clinic for Microsurgery and Reconstructive-Recovery Surgery the Upper Limb, SI “Institute of Traumatology
and Orthopedics of the NAMS; SI “Institute of Genetic and Regenerative Medicine of the NAMS, Laboratory
of Experimental Modeling, Cell and TissueTechnology Department, 3Pereiaslav-Khmelnytskyi Hryhorii Skovoroda
State Pedagogical University; *O.0. Bogomolets National Medical University, Histology and Embryology Department, Ukraine

Traumatic peripheral nerve injury is a topical problem in trau-
matology. Major nerve defects (2-3 cm long) are characterized
by poor regeneration, and prolonged denervation of muscles
leads to hypotrophy and poor, often unsatisfactory reinnervation
[4]. Nerve regeneration rate plays the decisive role in preserv-
ing the limb function. Unfortunately, the existing microsurgical
techniques of treating major nerve defects do not produce the
desired results due to formation of scars, unsatisfactory revas-
cularization, graft viability, apoptosis and immune reaction in
© GMN

the graft [1]. 1 cm long defects require nerve repair with a graft,
biological or synthetic conduit to bring the nerve stumps closer
to one another and stream line regeneration [17]. Potential use
of autologous cell technologies for stimulating nerve regenera-
tion is discussed in scientific literature [12,21].It is assumed
that the best studied mesenchymal bone marrow stromal cells
(BM-SC) can be easily isolated and used in clinical cases [5,18].
Capability of BM-SC to differentiate into glial-like cells and
express appropriate markers (S-100, O4,GFAP), form myelin
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sheaths around the axons [2], increase the graft viability [13],
and be the analog of autologous stem cells was established
[10,19,20,21]. Alongside the BM-SC the mononuclear cells
(BM-MNC) from bone marrow aspirate concentrate (BMAC)
are studied with the emphasis on their dose dependent pro-
motion of nerve regeneration and neuro-muscular recovery
[3]. Our work aims at studying the effect of the autologous
BMAC on the sciatic nerve regeneration and m.tibialis cra-
nialis atrophy.

Material and methods. Experiments were conducted on
Shinshilla rabbits (3.2-3.5 kg of weight).The animals were sub-
divided into five groups with five animals in each one:

1) control group (intact animals without sciatic nerve injury);
2) study group (sciatic nerve autografting) — 30 days;

3) study group (sciatic nerve autografting) — 90 days;

4) nerve autografting with BMAC- 30 days;

5) nerve autografting with BMAC- 90 days.

The animals were premedicated with intraperitoneal ad-
ministration of sodium thiopental (60 mg/kg) and locally
anesthetized with Lidocaine (0,5-1,0 mL 2%-solution).In the
study group animals (groups 2-5) the model of sciatic nerve
defect was created. The skin of the right limb at the thigh lev-
el was shaved, sciatic nerve exposed and its fragment 1,0 cm
long excised with subsequent autografting (with the excised
nerve segment). 8-0 Prolene suturing material on the atrau-
matic needle (“Ethicon”, J&J, USA) was used for epineural
neuroraphy.The access site was irrigated with antibiotic solu-
tion (Bicillin-3, penicillingroup, Kyivmedpreparat), and the
rabbits’ skin was closed with 8-0 Prolene suturing material
and treated with 10% solution of Betadine (povidon-iodione)
(Egis,Hungary).

Concentrate of the red bone marrow aspirate 2 mL of bone
marrow were aspirated from the proximal part of the femur with
10G bone puncture needle and 5 mL syringe. BMAC with citrate
dextrose solution A (1:8) (Baxter C.A., USA/Belgium) has been
centrifuged for 16 minutes at 740 g and 1.0 mL of supraerythro-
cytic fraction was collected. After that 0.1 mL of bovine throm-
bin (Thrombin, Bovine, Sigma-Aldrich) was added to obtain gel
to cover the auto grafting site and finally the wound was closed.
The obtained aspirate gel was applied around the sciatic nerve
(1.0 mL) in such a way as to separate the graft (the proximal and
distal sutures) from the paraneural tissues.

The animals were withdrawn from the experiment 30 and 90
days after the surgery with the lethal dose of sodium thiopental.

The sciatic nerve and m.tibialis cranialis were fixed for 24
hours in 10% neutral solution of formalin (on the phosphate buf-
fer, pH 7.40).The nerve slices 15-20 pm thick obtained on cryo-
tome were impregnated with silver nitrate.

M.tibialis cranialis fragments were dehydrated and embed-
ded in paraffin (Leica Surgipath Paraplast Regular) according
to the following dehydration procedure: ethanol (from 70% up
to 100% ethanol solution), dioxane, xylene, xylene/paraplast
(1:1; 37°C), paraplast (56°C). 6-8 um thick paraffins lices of the
organs were made on microtomeThermo Microm HM 360.The
slices were deparaffinated following the standard procedure, re-
hydrated and stained with H&E and placed under the cover glass
(Merck, Germany).

Morphometric analysis was done using Carl Zeiss (AxioVi-
sion SE64 Rel.4.9.1) software and Olympus BX 51 (Japan) mi-
croscope. Nerve fibers density was assessed using the method
described earlier [Gumenyuk A,] and then converted into per-
centage (%) of control. Muscular hypotrophy was assessed by
morphological changes in the muscle fibers (reduced diameter,
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deformation and lytic changes). Both the muscle fibers diameter
(um) and the irrelative content in the muscles were quantified.
For this purpose relative density (%) of muscle fibers in the mus-
cle cross section was measured (test zone — microphotograph
with x200 magnification was taken as 100%).

M.tibialis cranialis fragments weighing 100 mg had been ho-
mogenized and centrifuged in the phosphate buffer at 10000 g
for 20 minutes and studied by spectrophotometric technique us-
ing p Quant, Bio-Tek, (USA) spectrophotometer.Total protein
content was determined by Lowry [15] method. Concentration
of TBA-active products in homogenates was determined by
Uchiyama method [19].The content of diene conjugates was
measured by Gavrilov V.B. technique [7]. The degree of oxida-
tive modification of proteins (OMP) was assessed by the content
of protein carbonyl derivatives using colorimetric method [22].
Level of low molecular SH-groups was determined by Ellman
method [6].

Glutathione peroxidase activity was measured by the de-
creased level of NADPH. Gluthatione reductase activity was
determined by Paglia method [16].To determine enzymatic ac-
tivity reagents manufactured by Sigma (USA) were used. Data
on measurements of metabolites content are given in nMol/mg
of protein, enzymatic activity in nMol per 1 mg of protein and 1
min (nMol.min"'x mg™).

Statistical study was conducted using Mann-Whitney U-crite-
rion with Origin Lab 8.0. The data are presented as Me [Q1-Q3].

All manipulations with the animals were conducted in compli-
ance with (European Convention for the protection of vertebrate
animals used for experimental and other scientific purposes,#
123, Council of Europe, L222, 24/08/1999, p. 31).

Results and their discussion. Sciatic nervere generation
in rabbits following simulation of 1.0 cm long nerve auto-
grafting as ananalogue to major defect repair was studied in
the experiments. At macroscopic level nerve integrity in the
study groups (group 2-5) was restored. At the graft level the
extended paraneural environment (connective tissue, regen-
erated blood vessels) was found. Histological study revealed
regeneration of nerve fibers into the graft in all the speci-
mens (with no necrosis of fragments found).The proximal
nerve segment in groups 2 and 3 retained fascicular architec-
ture similar to group 1, however the density of nerve fibers
was lower (57,8% and 63,0% of control). Most likely this is
due to posttraumatic retrograde degeneration of the part of
nerve fibers and scar formation.The graft was characterized
by the incapsulation of the suturing material by the connec-
tive tissue, remodeled fascicular organization of the nerve
(increased density of fibroblasts in the perineurium (with pre-
served epineurium), steep increase of Schwann cells density,
regeneration of blood vessels (in the fascicles, between the
fascicles, and in the paraneural tissue). On day 30 of the ex-
periment regenerating nerve fibers (thin, poorly myelinized)
were found only at the level of the proximal suture and 2/3 of
the graft length (the rate of regeneration was on the average
assessed at 16.0%). At the same time there was no distal seg-
ment deprived of nerve fibers, or myelin derivatives, or cell
debris of Wallerian degeneration which may be explained by
their complete elimination from the nerve. By day 90 of the
experiment the nerve fibers had grown through the graft, their
density had significantly increased (60,3%, P<0,05), and at
a distance of 1-2 cm regeneration amounted to 34.7% of the
control. At the same time, on day 90 degeneration of several
nerve fibers in the graft and distal segment (such as deformed
fibers, single ovoids) was present.
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Table 1. Regeneration of nerve fibers in the sciatic nerve after the injury and autografting(%)

Group Nerve segment
Proximal Autograft Distal
30 days 57,8 [47,4-67,7] 16,0 [10,9-18,0] -
) Group 2
Autografting 90 d
ays i § -
Group 3 63,0 [55,5-73,0] 60,3 [51,6-69,31# 34,71[26,3-41,1]
. 30 days 68,6 [58,0-88, 1]# 31,0 [21,3-46,4]# 8,7[6,7-11,5]
Autografting + Group 4
BMAC 90 days 68,6 [58,8-90,2] 68,0 [59,7-78.7]@ 60,1[52,8-75,5@]"
Group 5 ’ 7 ' C ’ -

note: control is taken as 100%;,* - significant in comparison to group 1 (P<0,05); # -significant in comparison to group 2 (P<0,05);
~ - significant in comparison to group 3 (P<0,05); @ - significant in comparison to group 4 (P<0,05)

Fig 1. Regeneration of the sciatic nerve after autografting. Increased regeneration of nerve fibers
in the distal nerve segment in the group with BMAC: nf - nerve fibers. A, C - 30 and 90 days after autografting,
B, D - 30 and 90 days after autografting and application of BMAC. Impregnation with silver nitrate, x400

Groups 4 and 5 also demonstrated the restored morphologi-
cal integrity of the nerve after autografting and remodelling of
the stromal elements in the graft. In the proximal segment the
density of nerve fibers was significantly higher than in groups 2
and 3 (by 10,8% and 5,6%, P<0,05 on the average) (Table 1).In the
autograft segment the nerve fibers had regenerated more uniformly
by day 90 of the experiment. By day 30 only 8.7% of nerve fibers
had regenerated and in the next term their number increased up to
60.1% (p<0,05). In the course of the experiment regeneration was
increasing with simultaneous decrease of the Schwann cells density
and emergence of separate clusters of myelin nerve fibers (Fig. 1).
Derivatives of the degenerated fibers also emerged in both group 3
and 5. Hence, application of the autologous BMAC has affected the
significant nerve regeneration, without inhibiting the development
of secondary degeneration in the long term.

We have also studied morphological changes in the m. tibialis
cranialis after the nerve injury. These changes included hypotro-
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phy of muscle fibers, which was manifested by both the reduced
diameter of muscle fibers and increased number of myonuclei
in them (Fig. 2). In groups 2 and 4 muscle fibers were signifi-
cantly smaller in diameter than in control by 32.4% and 13.6%
respectively (the difference between the groups of comparison
was also significant, P<0,05). In the hypotrophied fibers there
was no striation. In groups 3 and 5 hypotrophy was progressing
(the diameter being reduced by 48.1% and 19.7%). Data on the
relative content of muscle fibers in the muscles are presented in
Table 2. Significant decrease of muscular elements was found on
both day 30 and then on day 90 (P<0,05). Morphometric analy-
sis made it possible to conclude that the use of BMAC lead to
less hypotrophy. Although no significant differences were found
in the muscle fibers diameters between day 30 and day 90, the
amount of connective tissue had increased, which was reflected
in the change of their relative ratio, namely on day 90 as com-
pared to day 30 after autografting.
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Fig 2. Skeletal muscle changes after autografting of the sciatic nerve. Atrophic changes of muscle fibers after denervation
and their partial normalisation in the group with BMAC: mf - muscle fiber; a - muscle fiber atrophy.
A, C- 30 and 90 days after autografiing, B, D - 30 and 90 days after autografiing and application of BMAC.
H&E, 4,C %200, B,D %400

Table 2. Hypotrophy of them.tibialis cranialis after sciatic nerve autografting

Group Muscle fiber diameter, pm Number of muscle ﬁb(eo;s)ln the muscle volume
(1]
Control 44,7 [43,3-51,8] 96,0 [94,6-99,9]
Group 1 ’ | ' , ’ ’
30 days 30,2 [26,1-37,8]* 68,2 [65,7-70,01*
) Group 2
Autografting
90 days 232 [21,0-25,3]%# 27,8 [25,7-34,8]*#
Group 3 ’ T i C
‘ 30 dayS 38,6 [36,3'44,1]*# 82,8 [70,1-84,8]*
Autografting + Group 4
BMAC 90 days *A *A
Group 5 35,9 [33,3-46,2] 57,2 [56,3-66,01* @

note: control is taken as 100%;* - significant in comparison to group 1 (P<0,05); # -significant in comparison to group 2 (P<0,05);
~ - significant in comparison to group 3 (P<0,05); @, - significant in comparison to group 4 (P<0,05)

Biochemical methods facilitated understanding of the pro-
cesses taking place in the denervated muscles. In 30 days after
sciatic nerve autografting (group 2) a significantly higher level
of products of oxidative modification of lipids and proteins
(TBA-active products, diene conjugates and carbonyl groups,
respectively) were found in m.tibialis cranialis (Table 3). In 90
days (group 3) content of TBA-active products and carbonyl
groups has decreased, without any significant difference in the
content of diene conjugates. In group 4 a significantly lower lev-
el of three products of oxidative modification was found, and in
group 5 the values did not differ. That is in groups with BMAC
extent of lipid and protein oxidation was lower. However, spon-
taneous reduction of these molecules content has been taking
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place even without application of the BMAC, which in all likeli-
hood is due to the activation of the antioxidant systems of the
denervated muscles.

The state of the muscles’ antioxidant system was evaluated
by the activity of the major enzymes that utilize H,O, (catalase),
catalyze the reduction of lipid hydroperoxides to alcohols and
the reduction of hydrogen peroxide to water (glutathione per-
oxidase), and restore the disulfide bond of the oxidized gluta-
thione GSSG to its sulthydryl form GSH(glutathione reductase)
(Table4). Catalase activity in all experimental groups (groups
2-5) was significantly higher than in control, and kept increasing
from day 30 up today 90 (P<0,05) (Table 3). Activity of gluta-
thione peroxdidase and glutathione reductase has significantly
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Table 3. Content of oxidative modification products in m. Tibialis cranialis after the injury and autografiing (nMol/mg protein)

Group TBA- products Diene conjugates Carbonyl groups
Control %
Group 1 0,73 [0,61-0,81] 1,80 [1,79-2,00] 1,80 [1,70-2,00]
30 days
2,27[2,09-2,557* 4,85 [4,35-5,10]* 5,90 [5,40-6,12]
. Group2
Autografting %0 d
ays ) * _ * -
Group 3 1,50 [1,21-1,60]*# 3,90 [2,80-5,10] 3,52 [3,00-4,00]#
. 30 days 1,78 [1,59-1,97]*# 3,85 [3,57-3,92]*# 4,35 [3,90-4,70]#
Autografting+ Group 4
BMAC 90 days « «
Groups 1,0 [1,0-1,1] 3,70 [3,20-3,90] 3,60 [3,00-4,00]

note: control is taken as 100%,* - significant in comparison to group 1 (P<0,05); # -significant in comparison to group 2 (P<0,05);
- significant in comparison to group 3 (P<0,05)

Table 4. Enzymatic activity in m. Tibialis cranialis after the injury and autografting (nMol.min'xmg™)

Group Catalase Glutathione peroxidase Glutathione reductase

Control 4,26 [3,77-4,50] 1,40 [1,27-1,49] 1,40 [1,35-1,41]
é?o(?;y; 10,87 [9,42-10,997* 1,40 [1,33-1,46] 1,40 [1,40-1,44]

Autografting
o0 days 13,73 [13,46-15,97]*# 5,50 [5,10-5,70]*# 11,4 [11,10-11,70]*#
Group 3
30 days «
. Group 4 9,74 [9,68-9,81] 1,40 [1,40-1,41] 1,40 [1,40-1,47]
AutograftingtBMAC

(9}(301?’2 17,83 [17,47-18,20]* @ 12,0 [11,40-12,501*@" 12,5 [10,40-13,00]*@

note: control is taken as 100%;,* - significant in comparison to group 1 (P<0,05); # -significant in comparison to group 2 (P<0,05);
~ - significant in comparison to group 3 (P<0,05); @ -significant in comparison to group 4(P<0,05)

increased in groups 3 and 5, that is in 90 days after sciatic nerve on day 90 has not reached the baseline figures (as in the con-
autografting, being even greater in group with BMAC(P<0,05). trol nerve). Regeneration through the graft is complicated by
That is, activation of catalase in the denervated muscles was the creation of two sutures on the way to the distal segment.
found on day 30 and then on day 90 (as the mechanism of uni- Although modern microsurgical techniques and optical means
versal protection), and that of glutathione peroxidase and gluta- have made suturing least traumatic, the density of connective
thione reductase only in the long term (as an additional mecha- tissue has increased around the suture material and the ends of
nism for utilization of the already oxidized lipids). the graft, creating a structural barrier to the nerve fiber growth.

Review of the literature and our own observations indicate Therefore, at the level of sutures (in the areas of collagenogen-
that regeneration of a peripheral nerve is a challenging task.If esis), we recorded displacement of directed growth of nerve fi-
epineural end-to-end suture of the sciatic nerve in rats and rab- bers, with only 16.0% having grown by day 30(and even they
bits allows to achieve successful functional performance of the did not reach the distal suture). At the end of the experiment,
limb, outcomes of major defects repair are more modest and 34.7% of the fibers have regenerated through the distal suture.
there is considerable muscle atrophy present (loss of muscle fi- However in the long term deformed fibers and ovoids of degen-
bers, substitution with connective tissue). eration were detected, which is the evidence of the development

Morphometric assessment of the level of nerve regeneration of secondary degeneration of the already grown nerve fibers.
is a special task. The analytical review [14] says that although No morphological manifestations of inflammation in the distal
the density of nerve fibers in the graft at weeks 6-9 and 10-15 nerve segment were detected at this time, so these changes can
of the experiments may be even higher than the control one, be explained by the “aggressive” microenvironment in the dam-
thin poorly myelinized fibers implement redundant regenera- aged nerve and the denervated muscles.This is primarily due to
tion. That evaluation was done only at one level — in the graft or muscle hypotrophy characterized by the decrease of diameter
distal segment is a drawback of many publications. Incomplete and relative number of muscle fibers in the muscles and simulta-
description of the results narrows the possibility of studying the neous increase of the relative density of the stromal elements in
regenerative process in the graft. That is why in our own experi- the muscle.It is likely that nerve injury is not limited to muscle
ments we have assessed regeneration in all the three segments denervation and affects hemodynamics in the nerve and the mus-
of the injured nerve (i.e. the proximal, the graft, and the distal cle, since a sharp increase in peroxidation products has been re-
ones). Quantitative distribution of nerve fibers in the proximal ported in tissue ischemia (given damage of nerve vessels during
stump of the sciatic nerve on day 30 revealed their lower number neurotomy) [11].The sharp increase of the content of products
as compared to the intact nerve and further growth, which is of lipid peroxidation (diene conjugates, TBA-active products)
most likely due to retrograde degeneration after the mechani- and proteins (carbonyl groups) resulted from the oxidative stress
cal transection of the nerve with subsequent regeneration, which in the denervated muscles. It brought about an endogenous re-
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sponse of the enzymatic antioxidant system. Analysis of enzy-
matic activity in the course of experiments led to the conclusion
that catalase activity had been present since the acute period,
while that of glutathione peroxidase and glutathione reductase
developedin response to the accumulation of peroxidation prod-
ucts after muscle hypotrophy.That is, disruption of neuromuscu-
lar interactions had the following patterns: nerve injury caused
morphologically confirmed muscle hypotrophy, in which the ac-
cumulation of peroxidation products under oxidative stress was
reduced by the involvement of antioxidant system enzymes and
gradual sciatic nerve regeneration.

BMAC had a positive effect on nerve regeneration: the rate
of nerve fiber regeneration increased, while muscle fiber hypot-
rophy was delayed. Regeneration was directed, with separate
clusters of nerve fibers formed in the distal nerve segment. In
the general context, morphological events in the nerve and m.
tibialis cranialis were similar to those in the comparison groups,
only glutathione peroxidase activity on day 90 was significantly
higher, which may be considered a manifestation of the greater
potential of cytoprotective systems. Although we were not aim-
ing at studying the mechanism of such action, there is evidence
in literature that mononuclear bone marrow cells (BM-MNC)
and mesenchymal bone marrow cells (BM-MSC) accelerate
nerve regeneration, and potentiate remyelinization as support-
ing trophic cells [3]. BM-MSCs are capable of secreting neutro-
trophic factors (NGF, CNTF, BDNF, GDNF) [13], and growth
factors themselves inhibit apoptosis of BM-MSCs in vitro [20]
but the latter do not necessarily differentiate into Schwann cells
(although this was shown under certain conditions [9].The use
of mesenchymal cells from autologous bone marrow is a poten-
tial area of study in regenerative medicine.

Conclusion. On day 30 regeneration of the sciatic nerve after
autografting was unsatisfactory, however 34.7% of nerve fibers
have regenerated by day 90.The local effect of the autologous
bone marrow aspirate improves sciatic nerve regeneration dur-
ing grafting of 1 cm long defect, significantly stimulates nerve
fiber growth by days 30 and 90, and inhibits hypotrophy of the
denervated m. tibialis cranialis. Decrease of peroxidation prod-
ucts and activation of antioxidant system enzymes demonstrates
trophic support and delay of muscle hypotrophy.
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SUMMARY

SCIATIC NERVE REGENERATION AFTER AUTOGRAFTING AND APPLICATION
OF THE BONE MARROW ASPIRATE CONCENTRATION

!Gaiovych L., “‘Savosko S., *Labunets 1., 2Utko N., *Makarenko A., *Chaikovsky Y.

ISI “ITONAMSU” Clinic for Microsurgery and Reconstructive-Recovery Surgery the Upper Limb,
SI “Institute of Traumatology and Orthopedics of the NAMS, *SI “Institute of Genetic and Regenerative Medicine of the NAMS,
Laboratory of Experimental Modeling, Cell and TissueTechnology Department, *Pereiaslav-Khmelnytskyi Hryhorii Skovoroda
State Pedagogical University; *O.0. Bogomolets National Medical University, Histology and Embryology Department, Ukraine

The work aims at studying the effect of the autologous bone
marrow aspirate concentrate on regeneration of the sciatic nerve
and atrophy of m. tibialis cranialis. We have simulated auto-
grafting of the sciatic nerve in rabbits with application of bone
marrow aspirate concentrate around the graft area. We obtained
autologous aspirate (2mL) from the proximal part of the femur,
added dextrosecitrate (1:8), centrifuged it, and added 0.1 of bo-
vine thrombine to 1.0 mL of supraerythrocytic fraction to obtain
gel. On days 30 and 90 we assessed the rate of the sciatic nervere
generation and morphological changes of the m.tibialis cranialis
as well as the content of products of oxidative modification of
lipids and proteins (TBA-active products, diene conjugates and
carbonyl groups, respectively) and activity of antioxidant enzy-
matic system (catalase, glutathion peroxidase, glutathione re-
ductase) in this muscle. Evaluation of the nerve fibers regenera-
tion through the sciatic nerve graft 1 cm long showed that 16.0%
of them had regenerated into the graft by day 30 and 60.3% by
day 90, with 34.7% having regenerated into the distal stump.

Application of bone marrow aspirate concentrate had signifi-
cantly increased regeneration by day 30, amounting to 31.9% in
the graft and up to 8.7% in the distal stump and up to 68.0% and
60.1% by day 90 respectively. Prolonged nerve regeneration re-
sulted in progressive muscle atrophy, with decrease of muscular
fibers content up to 68.2% and 27.8%. In the group with aspirate
concentrate hypothrophy was delayed (% of muscle fibers be-
ing 82.8% and57.2%). The content of peroxidation products has
dramatically increased by day 30 and has decreased by day 90
with activation of glutathione peroxidase and glutathione reduc-
tase enzymes (with catalase activity being significantly high in
all the terms). We have also observed decreased oxidative modi-
fication of lipids and proteins in the aspirate concentrate group,
with additional increase of glutathione peroxidase activity dem-
onstrating the supportive effect of the aspirate cells.

Keywords: sciatic nerve, graft, bone marrow aspirate concen-
trate, muscle hypotrophy.

PE3IOME

PETEHEPAIIUS CEJAJIMIINHOT'O HEPBA TTOCJIE AYTOIIJIACTUKHA
U IMMPUMEHEHUWSI KOHIEHTPATA ACIIMPATA KOCTHOI'O MO3TA

Taiiosuu WU.B., “‘CaBocbko C.H., 2Iadynen N.D., *Y1ro H.O., *Makapenko A.H., ‘Uaiikosckuii FO.B.

'TY «Hnemumym mpasmamonoauu u opmoneduu HAMH Yrpaunely, Knunuka muxpoxupypeuu
U PEKOHCMPYKMUBHO-80CCMAHOBUMENLHOU XUPYpeUl 8epXHUX KoHeunocmell; *I'Y « Hncmumym cenemuueckot
u pecenepamusHoti meouyunvl HAMH Yxpaunvly, Jlabopamopus s5KcnepumenmanbHo20 MOOeIUpo8anus, KiemoyHbix
u mranesvlx mexronoauil; *Iepesciag-XmenvbHuyxuil 20cy0apcmeeHHblll neda2o2udeckull YHusepcument
um. Ipueopus Croeopoodwl, *Hayuonanvhuiii meduyunckutl yuusepcumem um. A.A. boeomonvya,
Kagheopa eucmonozuu u smbpuonozuu, Kues, Yxpauna

Ilenbio MccleOBaHUS SBUIOCH M3Yy4YCHUE BIMSHUS KOHIICH-
Tpara ayTOJIOTHYECKOTO aclupara KOCTHOTO MO3ra Ha pereHe-
panMio cenamuIrHoOro HepBa M arpodwuto m. tibialis cranialis.
KposnkaMm MOAEIHPOBAIH ayTOIUIACTHKY CENAIIHIIIHOTO HepBa
JUIMHOH | CM M HAaHOCWIIM acIUpaT KOCTHOTO MO3ra BOKPYT
y4YacTKa MIaCTUKU. AyTOJOTHYEeCKH acrupar (2 MiT) omydain
13 NPOKCHUMAaJIbHOH YacTH OeAPEHHO KOCTH, T00ABIISIIN LIUTPAT
nexctpossl (1:8), nentpudyruposany, k 1,0 Ma HaxdpuTpOUU-
tapHoi ¢pakiun godasmsimm 0,1 mi Obrdbero TpoMOMHA TS
nonyuenus rensd. Ha 30 u 90 cyTku orieHMBamu ypoBeHb pere-
Hepaluy CeJAIUIHOTO HepBa U MOP(OIOTHYECKHe U3MCHEHUS
m. tibialis cranialis, copepxaHue MPOTYKTOB OKHCIUTEIHHOMN
moaudukamu aunuaoB U 6enkoB (TBA-AIL nueHOBBIE KOHBIO-
raThl 1 KapOOHWIIBHBIE TPYIIITBI), AKTHBHOCTH aHTHOKCHIAHTHOH
(bepMeHTaTHBHOIT cucTeMbl (Karaiasa, IyTaTHOHIEPOKCHAa3a,
IITyTaTHOHPEYKTa3a) B 9TOM MBIIIIE.

OueHKa pereHepaliy HEpBHBIX BOJIOKOH Yepe3 TPaHCIUIAHTaT
CEeIAMIIIHOTO HepBa JUIMHOH 1 cM mokasana, uro 16,0% BoixokoH

© GMN

pereHepupoBanu B TpancmaanTar Ha 30 cyTtku, 60,3% - Ha 90
cyTkH, a 34,7% pereHepupoBanu B JUCTaIbHBIN cermeHT. [1pu-
MEHEHHE KOHIIEHTpara aclupara KOCTHOTO MO3ra 3HaYUTEeNIbHO
yBeanumio perenepanuio Ha 30 cyTku, 9to coctasmio 31,9% B
TpaHCIUIaHTare, 8,7% - B IUCTaIbHOM cerMeHTe, a Ha 90 CyTKH
- 1o 68,0% u 60,1%, coorBeTcTBEHHO. [lUTENbHAS pereHepa-
LMl HEPBOB INPHUBEJIa K MPOrpeccupyrouieii arpodun Muliy ¢
YMEHBIIEHHEM COAEPKaHHs MBIIIEYHBIX BOJIOKOH 10 608,2% u
27,8%. B rpymme ¢ KOHIIEHTPaTOM acripara rHnoTpodus Obita
oTcpoueHa (TPOLEHT MBIIIEYHBIX BOJIOKOH cocTaBui 82,8% u
57,2%). ConmepxaHue MPOAYKTOB MEPEKNCHOTO OKHUCICHHUS Pe3-
KO yBennmumiaoch Ha 30 CyTKH M yMeHbIIHIOCh Ha 90 cyTku ¢
aKTHBalUell (HEPMEHTOB IIIyTaTHOHNEPOKCHIA3bl U [ITyTaTHOH-
pesyKTasbl (aKTHBHOCTB KaTanasbl yBeJIMYEHa HA BCEX CPOKAX).
BBISBICHO CHIYKEHHE OKHCIUTEIbHOH MOAN(UKALIMY JIMITHIOB
U OCIIKOB B TPYIIE C KOHIIEHTPATOM aCIUpaTa ¢ yBEJIMYCHHEM
AKTUBHOCTH NIy TATHOHNEPOKCUIA3bI, YTO AEMOHCTPUPYET MO/~
JIepKUBAIOIIUH S(PPEKT KIETOK acrupara KOCTHOTO MO3Ta.
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MOJIEKYJISIPHO-TEHETUYECKHUE ACTTEKTBI PA3BUTHS
MYKOIOJIMCAXAPHJI030B (OB30P)

’KapmaxanoBa I.M., 'Ceipabi6aeBa JI.M., *Hypoayuna J.B., *barsipoBa T.)K., ‘Baiikanamosa JI.W.

3anaono-Kazaxcmanckuii meouyunckuil ynusepcumem um. Mapama Ocnarnosa,
Ikagpedpa monexynapnoil Guono2ul u MEOUYUHCKOU 2eHemuKy, “kageopa obwetl spauednoil npakmuku Ne2,
Skagheopa nopmanvhoii usuonoeuu; * Meouyunckuti yenmp Axkmobe, Kazaxcman

Myxonomucaxapuno3sl (MIIC) - rpymnma HaciaeaCTBEHHBIX
Oosne3Helt oOMeHa BEleCTB, OTHOCSIIUXCS K JIM30COMHBIM 00-
JIEe3HSIM HAKOIUICHUsI, 00yCIIOBJICHHBIX T€HETHYECKON HEIOIHO-
LIEHHOCTBIO JIN30COMAJIBHBIX (PEPMEHTOB, PACIICIUISIONIUX TIIU-
kozamuHorMKaHs! (IAT).

MIIC 3aHHMAIOT OAHO U3 IEPBBIX MECT CPEAU JIM30COMHBIX
Gone3neit HakoruteHus. I1o coBpeMeHHO# KiTaccu(pHUKauy Onu-
cano 7 tunos u 11 nogrunos MIIC. Bce MIIC nacnenytorcst mo
ayTOCOMHO-peLiecCUBHOMY Tully 3a uckiarouenueMm MIICII, nmst
KOTOPOI'0 XapaKTepHO X-CLEIUICHHOE PELleCCUBHOE HACIIE0Ba-
nue [25,70]. O6mas pacnpocrpanenrocts MIIC kak B menom,
TaK U OTAENBHBIX TUIIOB, BappbUpyeT B npegenax ot 1,04 no 4,8
Ha 100 000 >xUBOPOKAEHHBIX AeTed B 3aBUCUMOCTU OT CTpa-
HBI, PErnoHa ¥ dTHHYecKoro npoucxoxaenus (bpaszmmms - 1,04;
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CIIA - 1,2, fInonus -1,53; lseinapus - 1,56; I'epmanus -3,51;
Yexwus -3,72; Ocronus - 4,05; Hunepnanns - 4,5; [opryranus
-4,8). B Eppone u crpanax Asuu uame Bcrpedaercs MIICIL
tuna [35]. ComacHo pe3ynbTaTaM HEJJaBHO IIPOBEICHHOIO MC-
cnenosanus, B Kazaxcrane yacrtora BCTpe4aeMOCTH BCEX TUIIOB
MIIC cocrasnser 0,75 na 100 000 >KUBOpPOXKIEHHBIX JETEH.
Cpenn Bcex tunoB MIICII 3aHuMaeT HanOONBIINI YIEIbHBII
Bec - 42,2%, nanee MIICI - 28,8%; MIICVI - 17,7% wu nau-
MeHblHi ynensHbil Bec y MIICIVA - 11,1% [2].

Pacnag makpomonexyn A" mpoucxonur B 1U30cOMe € yda-
ctiueM (EPMEHTOB M HAYMHACTCS C TEPMHHAIBHOIO MOHOCA-
xapuna. MyTalMd B JTH30COMAJIBHBIX (DEpPMEHTaX MPUBOISAT
K IEPBOHAYAILHOMY HAKOIUICHUIO HEJICTPaJUpPOBAaHHBIX CYO-
cTparoB B Ju3ocomax [76]. JIu3ocoMbl copepikar pasivyuHbIe
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aKTUBHbIC (EPMEHTBI - THIPOJIA3bl, TAKHE KAK IVIMKO3HMIa3bl,
cynb(arasbl, Gpocharaspl, Tumnassl, Gochoaumnasel, MpoTeasbl U
HyKJIea3bl B kucinoit cpene. OntumyMm pH g stux ruapoias
COCTABJISIET OKOJIO 5, B CBSI3M C 4YeM, aKTUBHOCTh (DEpPMEHTOB
OrpaHMYeHa MPU MOBPEXKJICHUH JIM30COM M BBIXOJE THIPOJIa3
B LIMTO30/1b. BHEK/IETOUHBIE MOJIEKYJIbL, MOUICKAIINE Aerpaia-
[IUH, TIONAJAI0T B KIETKY Pa3iIMYHBIMH CIIOCOOAMH, OJJHUM U3
KOTOPBIX SIBJISETCS PELENTOPHO-OMOCPEIOBAHHbIA DHIOLUTO3,
BKJIFOYAIOLIUH CBA3BIBAHUE JIMTAHAA C PELICIITOPOM Ha IjIa3Ma-
THYECKOH MemOpane. Jlajiee NpOMCXOIUT TMOCIEeI0BATEIILHOE
HPHCOCANHEHHE K [INTOIIa3MaTHIECKOH MOBEPXHOCTH MeMOpa-
HBI KJIaTpuHa ¥ (HOPMHPOBAHHE «OKAWMIICHHOH SIMKM», KOTO-
past HHBaruHUpyeT ¢ 00pa3oBaHUEM OKaiMJIGHHOTO ITy3bIPbKa,
HEPEHOCSILET0 KOMIUIEKC JIMI'aHa C PELENITOPOM B LIUTOIIA3MY
[23]. BonbUIMHCTBO JIM30COMANBHBIX (DEPMEHTOB IOCTYIAIOT
B JIM30COMY IIOCPEACTBOM CHTHajla pacro3HaBaHusi (0OBIYHO
MaHHO030-6-(ochara) U ero COOTBETCTBYIOIINX PELENTOPOB, K
N-CBsI3aHHBIM OJIMTOCAXapPHIHBIM OOKOBBIM LIETISIM ITOJIHIIETI-
THAa A00aBisseTcss MaHHO30-6-ocdar [81]. s momHo# ak-
TUBALMH HEKOTOPBIX JIN30COMHBIX THPOJIa3 HEOOXOIMMO MPH-
CYTCTBHE OJIKOB-aKTHBAaTOPOB; MYTAllMH, BIMSIONIME HA OTH
OeJIKN-aKTHBATOPbl, UMUTHPYIOT AeduuuT ruaponassl [58]. B
JIOTIOJTHEHHE K AedeKTaM JIH30COMaIbHOrO (hepMEeHTa U OesKa-
aKTHUBATOpa CYIIECTBYIOT TAK)Ke HApYIICHHS TPAHCIIOPTA JIU-
30COMHBIX MeMOpaH, MpH KOTOPBIX HAPYLIAETCs CIOCOOHOCTD
BBIBECTH HEOOJIBIIYIO MOJISKYJIY W3 JIM30COMBI B LIUTOILIA3My
[23]. Takum oOpa3om, B ciiydae OTCYTCTBHS JIH30COMAJIbHBIX
(bepMeHTOB MO0 HAPYLICHUS UX aKTUBHOCTH B PE3yJIbTaTe Te-
HETHYECKON HEIOJHOLCHHOCTH JAaHHBIX ()ePMEHTOB, B TKAaHSIX
HaKaIlJIMBAIOTCs Hepa3pyIICHHbIC MM YaCTUYHO Pa3pyLICHHbIC
I'AT, uto npuBoauT K Bo3HUKHOBeHHI0 MIIC.

PesynbTaTtoM pasnuyHbBIX MyTalUid MOTYT OBITH OJMHAKOBBIC

3aMEHBl AaMUHOKHCIIOT, IPUBO/SILINE K HAPYILCHUIO CTPYKTYPBI
U QYHKIUY CHHTE3UPYEMOTO MOJIUIETITHAA.
MIIC I tuna oGycnoBieH MyTalusiMu B reHe o-L-unyponunasst
(IDUA), xoTOpbIii JI0OKaau30BaH Ha 4 XpOMOCOME UEJIOBEKa B
nokyce 4p16.3. Tlo cocrosinuro Ha okTs10ps 2019 . B MexayHa-
ponHoit 6a3e nanubix Human Gene Mutation Database (HGMD)
(http://www.hgmd.cf.ac.uk/ac/gene.php?gene=IDUA) onucansl
292 mytanuu B rene IDUA (MHCceHC, HOHCEHC MyTalluH, My-
TalMU caiTa cIrutaiicuura, aenenuu, nacepuun). [lo qanuev E.
Poletto u coaBr. [59] Hanbosnee pacrpocTpaHEHHBIM BapUAHTOM
B OonblIMHCTBE cTpaH EBpomnbl, AMepuku u ABCTpaiuu SBIS-
ercst p.Trp402Ter.; B ctpanax CeepHoii u Bocrounoi EBpornbi
vacto Bcrpeuaercs auiens p.Gln70Ter; B crpanax CeBepHoii
Adpukn - p.Pro533Arg. s MIICI xapakrepen BUCIEpaIbHbIHA
(deHoTHIT: TPYOBIC YEPTHI JIKIA (KFAPTOMIIU3MY), OTCTABAHUE B
HCHUXUYECKOM M (PH3MYECKOM pa3BUTHUM (THIIOCTATypa), rera-
TOCIUICHOMETAJIHS, ITYMOYHbIC ¥ MaxXOBbIe IPhIKU, 00CTPYKLIHS
BEPXHHX JBIXaTeNbHBIX IMyTeH, HOPaKCHUE CepIedHO-COCYIH-
croii cuctembl (CCC), MHOXKECTBEHHBIE JU30CTO3bI. Bhiensor
3 kinuanueckue Gopmel MIICI: tsxenas - cunmpom [yprep,
cpenHel TsokecTH - cunapoM I'yprnep-Llleiie u nerxoii crenenn
- cunapowm leite [2].

B 6aze mannbix HGMD 3aperucrpupoBano 659 myrauui,
Bbi3piBatoux MIICII tuna (cunapom Xanrtepa), KOTOpBIC
HPECTaBICHBl MUCCEHC/HOHCEHC MYTALUSIMU, ICTICLHIMH, MY-
TaUMsAMU caita cruiaiicudra u uHcepuusimu. MIIC storo tuna
XapakTepu3yeTcsi MyTalueil B TeHe HIypoHar-2-Cyibdarasbl
(IDS), nokanu3oBaHHOM Ha X XpPOMOCOME YeJIOBEKa B JIOKyCe
Xq28. I'en IDS conepxuT 9 3K30HOB, KOAUPYIOLIMX UAYypPOHAT-
cynbdarazy. Jns MIICII xapakrepen BuclLiepaibHbIi (EeHOTHII,
OJIHAaKO ¢ OoJiee BHIPAXKEHHBIM MOPAKEHUEM CyXa M 3PEHHSI.

© GMN

Tsoxensie ¢popmbl MIICII Tuna cBsizaHel ¢ TpyObIMH H3MEHE-
HUAMH CTPYKTYPbI I'€HA, TAKUMH KaK JACJICHUU 3HAYUTCIIbHBIX
yuacTkoB U pekom6OuHanuu IDS-IDS2, msrkue gopmer MIICII
00ycI0BIEHBI MUCCEHC MyTalusMu. Myrauus B rede IDS ua-
CTO BCTpeyaeTcs B MOMy sinusax Boctounoit Asuu [35] u oueHb
pexnxo B FOxuoit Amepuke [12]. Myranmu pekombunanuu [DS-
IDS2 yame HaOMIOAANIOCTCS Y KOPEHCKUX MALMEHTOB C TsKe-
noit ¢popmoit MIICII tuna [15].

MIIC III tuna (cunapom Caudunumnmo) umeer 4 noaruna (A,
B, C u D), coorBeTcTBeHHO, 00YCIOBICH MyTalMsIMU B T€HAX
SGSH (150 myTauuii no nanasiv HGMD), NAGLU (177 myra-
muit), HGSNAT (72 mytauuun) u GNS (25 myranuii).

Cpeau MIICIII tuna MIICIIIA umeer camblii TSOKETbIA
(heHOTHIT, XapaKTEpPHO paHHEe Hayaio, OBICTPOC pa3BUTHE
CUMIITOMOB M BBICOKasi cMEpTHOCTb. JIoKyc rena remapas-N-
cynbdarazel SGSH naxonurest Ha xpomocome 17q25.3, conep-
xut 8 sk30H0B. MIICIIIA THma Hamnbosee pacmpoCTpaHEH B
Cesepnoii Eponie. MIICIIIB tumna csizan ¢ MyTanusiMu resHa
N-anerui-a-D-rukozamunnaassl (NAGLU). I'en nokann3zoBan
Ha 17 xpomocome, 10Kyc q21.1, conepkut 6 5K30HOB U KOAUPY-
et Oenok u3 743 amunokucnor. MIIC nanHoro tuna nanbosnee
pacnpoctpanet B [ peunu, cocrasisieT 81% cpenu Bcex Auarto-
ctupopanHbix ciydaes MIICIIL. B 70% ciydaeB oGHapykeHbI
mytantHble amuienu p.Y140C, p.H414R u p.R626X [8]. My-
TaHTHBIH ajutens p.R643C cBszan ¢ msrkoit popmoit MIICIIIB,
TspKenas hopma 3aboneBaHus 00yciIoBiIeHa auiesiMu p.R297X,
p-P521L, p.R565W u p.R626X [35].

MIICIIIC - tspxenoe 3aboneBaHue, BbI3BAHHOE MyTallHsi-
M B reHe aneTui-KoA-rmoko3amMuH-N-anetuiarpanchepassl
(HGSNAT), xotopslii 1okanu3oBaH B xpomocome 8pll.1 u co-
JIEpKUT 18 5K30HOB, KOAUPYIOIUX HOJIUIENTH U3 635 aMuHO-
kucinoT. B [omnanuu cpenu naueHToB Hanbosee pacnpocTpa-
HEHHBIMHU MyTanusimMu siBiisitorcest p.R344C u p.SS18F [62]. dus
MIICIIIC xapakTepHbl NpOrpeccHpyoliasi HEBPOJIOTHYECKas
CUMIITOMATHKA U HAPYIICHUEC 3pCHUS.

WzBectusl 25 wMytaumii reHa N-aleTHINIIOKO3aMHH-0-
cynbdarasel (GNS), BezbiBarommx MIICIIID tuna. en GNS
JIOKaJIM30BaH B XxpoMocoMme 12, okyc 12q14, cocrout u3 14 sk-
30HOB, KOJUPYIOIUX 0e10K U3 552 amuHOKHCIOT [51].

B nacrosiiee Bpemsi 3apeructpupoBano 348 myranuii reHa
N-anerunranakro3amuH-6-cyiabdarcyabdaraza (GALNS), pop-
mupytomero MIICIVA (cunapom Mopkuo). ['en kapTupoBan Ha
16 xpomocome B Jokyce 16q24.3. [lepunur naHHoro GpepmMeHTa
IPUBOAUT K HakomjieHuto B opranusme ['Al, XOoHApPOUTHH-6-
cynbdara u keparaHcynbgara. Hanbonee pacrnpocTpaHeHHbI-
mu MytauusmMu B rene GALNS ssisitorest: p.R386C, p.G301C,
p.I113F, p.M1, p.R253W, p.A291 T, p.T312S, p.M391 V [35,
P.16]. MIICIVA uwmeer 3 denorunnueckre HopMbl B 3aBHCH-
MOCTH OT pocTa: Tshkenas popma - poct menee 120 cM, mpome-
KytouHas - Mexay 120-140 cm u msarkas dopma - poct Gornee
140 cm.

MIICIVB cBa3an ¢ mytauusimu (234 o nanaeiv HGMD) rena
B-ramaxro3nnaza (GLB1), koTopble NPUBOASAT K HAKOIUICHHIO
keparaHcyibgara. Myrtauus p.RS9H nambonee wacto pacmpo-
CTpaHEHa B IIOIYJIALIUU I/ICHaHPlI/I, PEXKE BBIABJIAIOTCA MYyTalluUd
¢.588 591insT, p.D441N, p.R201H, p.K346N u p.RS90C [64].

MIICVI tuna (cuaapom Mapoto-Jlamu) 00yciioBIeH My Talu-
SMU B CTPYKTYpPHOM I'€HE JIN30COMHOH N-aleTuiarajiakTo3aMuH-
4-cynbdarasel (apuicynbgarassl B - ARSB), koropast orBer-
CTBEHHA 3a MeTaboiau3M JepMmarancyibdara. ['eH kapTuposan
Ha 5 xpomocome 5q11-q13, cocTouT u3 8 3K30HOB, KOAUPYIOIIUX
npornentua u3 533 aMuHOKHUCIIOT. B HacTos1ee BpeMs: OIHCAaHO
208 myrauuii rena ARSB. Haubonee yacto BCTpeyaronMucs
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MmyTaiusamu siBisitorest 1533del23, p.R315Q u p.S384N [34].
Tt MIICVI xapaktepeH BHCLEpanbHbIi (EHOTHI: HHU3KUil
POCT, «raprouau3M», relnaToCIJICHOMEranus, I'pbKU (IIyHod-
HbIC U NaXOBbIe), OOCTPYKLMs BEPXHUX IBIXaTeNbHBIX IyTeil,
nopaxenue CCC, noreps 3peHus, IOMyTHCHUE POTOBULIBL, IIPO-
rpeccupymomias ruapouedanus, Cy)KeHHe KpaHHOBEpTeOpalib-
HOTO KaHajla C IHOCIEAYIOIIUM DPa3BUTHEM HEBPOJIOTHYECKOH
CUMITOMATHUKH [2].

TTo cocrosauto Ha okTs0ph 2019 roaa B 6ase nanusix HGMD
3apeructpupoBaHo 66 Myrauuii rena B-D-mirokypoHnaassl
(GUSB), BobiBatomux MIICVII tuna (cunapom Crnas). [lan-
HBI (pepMEHT ydacTByeT B paclleIIeHHH renapaHcyibdara,
nepMarancyibdara U xonapoutuHcyiabdara. ['en GUSB kap-
THpoBaH Ha 7 xpomocome 7q21.11, cocrout u3 12 3K30HOB,
KOZUPYIOLMX Mponentua u3 651 amuHOKMCIOTHL. MyTtanuu
reHa GUSB mpezncraBieHbl MUCCEHC-MYTALMSIMU, JEICHUIMH
U MyTallusIMHU caifTa crutaiicunra. Hanbonee yacto BcTpeyaroT-
cs mucceHc-mytanuu p.L176F, p.P415L, p.P408S, p.A619V,
p-R216W, p.R382C u p.R477W [35]. Kinunuuyecku xapakrepu-
3yeTcsl BUCLIEPAIbHBIM (PEHOTHUIIOM CO CHIIKEHHEM MHTEIJICKTa,
TUITWYHBIM TposiBieHueM it MIIC nanHoro Tvna sBisercs Bo-
JITHKA IUI0J1a.

Haubonee peaxum cpeau Bcex tTunos MIIC (B mupe onu-
CaHO Heckosbko citydaeB) sBisercs MIICIX tuna (cunapom
HatoBuKc), cBA3aHHBIH ¢ MyTauMeld reHa ruajlypOHMIA3bI
(HYAL1). I'en xaptupoBas B 3 xpomocome, Jokyc 3p.21.3,
no nanubiM 6a3p1 HGMD onucano 3 myranuu. Mccienosare-
nn u3 Kanazapt [73] onucanu ase mytanuu B ajuienssx HYALI
p.E268K, 1361del37ins14, a B 2011 roxy Imundo L. u coast.
[32] obHapyxunu generuio ¢.104delT B rene HYAL1. dns
MIIC nanHOro THHIA XapaKTepHbl HU3KHHM POCT, paclueinHa
He0a, YacThle OTHUTBI, HOSBICHNE MIATKUX Y3EJIKOB BOKPYT Cy-
CTaBOB C MEPUOJIUYECKHU MOSBISIOICHCS O0JE3HEHHON TpH-
IYXJIO0CTBIO.

Posib  IMKO3aMHMHOIIMKAHOB B Pa3BUTHM MYKOIIOJHUCA-
xapuno30B. s Beiscuenus: ponu AT B maroreneze MIIC
KaK OCHOBHOIO cyOcTpaTa HaKOIICHUS HEO0OXOIUMO MOHSTh
UX CTPYKTYpy U CHUTHajbHble Bo3MOxHOCTH. [Al' - nuHei-
HbI€ OTPULIATENIBHO 3apsKCHHBIE MTOJIMCAXapUIbl, COCTOSALINE
U3 TIOBTOPSIOLIUXCS AUCAXapUIHBIX €IUHHIL C Pa3IMYHBIMU
ypoBHsMHU cynbharupoBanus. [lomucaxapuabl KOBaJICHT-
HO CBsI3aHBlI ¢ OEJIKOM B MoJjeKyle mporeorniukaHoB. A" n
HPOTEOTNIMKAHBI SIBISIIOTCSL  0053aTENIbHBIMU  CTPYKTYPHBI-
MH KOMIIOHEHTAMHM MEKKJIETOYHOIO MaTpHUKca, NpUHUMa-
IOT y4YaCTHE B MEXKJICTOYHBIX B3aUMOJCHCTBUAX, UIPAIOT
3HAYMMYIO0 POJIb B ()OPMHUPOBAHUM M MOAJEPKAHUU (POPMBI
KJIETOK, 00pa3oBaHMU Kapkaca Npu (pOpMHUPOBAHHU TKaHEHl.
I'A' monpa3zznenstoTcss Ha MATh OCHOBHBIX IPYII B COOTBET-
CTBHH C TIOBTOPSIIOIICHCS CYObEAMHULICH: XOHIPOUTHHCYIIb(]AT,
nepMmaraHcyib(har, rernapancyibdar, keparancyinbhar U ruany-
poHoBast kuciora [18,39,44]. XouapoutuHcynbdarsl cambie
pacnpoctpaneHnsie A" B opranu3me uesnoBeka, BBIICISIOT 2
BHJIa XOHPOUTHHCYIIb()ATOB: XOHAPOUTHH-4-Cyib(art, KOTOPbIii
COICPIKUTCS B KOCTHOM M XPALIEBOM TKAHAX U XOHIPOUTHH-0-
cynbdat, Bxoasuuii B coctaB A" koxku, cyXoXninid, cycra-
BOB, CEp/ICUHBIX KJIamaHoB. ['enapancyibdar BXOAUT B COCTAB
MPOTCOTTMKAHOB 0a3aJIbHBIX MEMOpaH, SIBJISICTCSI KOMITOHCH-
TOM KJIETOUHOH MOBEPXHOCTH. B poroBuiie riaza HaxXoasTcs
kepatancyibdar I, B XpsiieBoil TKaHU, KOCTSX U MEXKII03BO-
HOYHBIX JHCKax - kepatancynbdar II [1].

MHOro4uciaeHHBIME ~ UCCICJOBAaHUAMHU II0Ka3aHa 3HA4M-
masi poiab Al ¥ mpoTEOrIMKaHOB B OMOJOTHMYECKHX IpO-
Ieccax: AaHruoreHe3, pas3BUTHE, pOCT, BOCHAJCHUE, BHY-
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TPUKJIETOYHAs] CHrHanu3auust ((akTopbl pocTa, PEeLenTOpb
KJICTOYHOU TIOBEPXHOCTH, LUTOKUHBI, XeMOKHHBI, (DEPMEHTEI,
Oeski KOMILJIEMEHTa), porpeccupoBanue paxka. Al cBsA3bI-
BAIOT M B3aMMOJICICTBYIOT C Pa3IMYHBIMM JIMTaHAAMH, Ta-
KUMH KaKk MOpdoreHsl, GpakTopsl pocTa, OCIKH MIa3Mbl, HM-
MYHOMOZYJISITOPBI, KOMIIOHEHTbI BHEKJIETOYHOTO MaTpHKCa,
¢depments [6,10,13,30,33,38,78,80].

I'AT' npu B3auMMONEHUCTBUM C TAaKUMH IPOTEMHAMH KaK Xe-
MOKHHBI, [IUTOKHHBI, MOP(OTeHbl, (haKTOPbl POCTa, MOJIEKYJIbI
aJire3uy HHIYLHUPYIOT BOCHaJIeHHE B pa3HbIX KieTkax. Henerpa-
nmuposanubie [AT cs3biBarorcs ¢ Toll-mogoOHBIMEU perienTopa-
mu-4 (TLR4) nmytem CTUMYJIHUpPOBAaHUS IPOBOCHAIUTEIBHBIX
UTOKHHOB U XeMOKHHOB (TNF-a, IL-1p, NFkB, MCP-1 u MIP-
lo)), akTUBUPOBAHMS AECTPYKTUBHBIX SH3UMOB M OKCUJA a30Ta
NO, 3amyckaloT BOCHAJIUTENbHBIE NPOLECCHI, aKTHBU3UPYIOT
HPOAYKIHUIO CBOOOIHBIX PAJUKAIOB, OKHCIUTEIBHYIO MOAU(H-
Kaluio OeJIKOB M HYKJIEHHOBBIX KuCIOT [16,24,56,60,68]. He-
00XOMMO OTMETHTB, YTO OOJIBIIMHCTBO MPOBOCIAIUTEIbHBIX
[IUTOKUHOB MPOAYLUPYETCS] AKTHBUPOBAHHON MHKPOIIHEH,
CaMH aKTHBUPOBAHHbBIC aCTPOLUTHI U 1K€ HEWPOHBI CIIOCOOHBI
PacIpOCTPaHATh MPOBOCHIAIUTEIIBHYIO MIepe/jady CUTHAJIOB LU-
TOKUHOB [6]. Ilpu pa3BuTum BocnanurenbHOro npouecca Al
MOT'yT BBICBOOOXKIATHCSI M3 MPOTEONIMKAHOB IyTEM MPSMOIO
WM (PePMEHTATHBHOTO PaCLICIUICHUS TerapaHa3ol, yCTaHOBIIe-
HO, 4TO 3TH (parmeHTsl [Al" 00/1a1a10T BBICOKOW MMMYHOTCH-
HOCTBIO [IPU Ay TOMMMYHHBIX, HepoJiereHepaTuBHbIX 3a00s1eBa-
nusix u MIIC [19,57].

SIBNsisich KOMIOHEHTAaMH I1JIa3MaTHYECKUX MeMOpaH KIIETOK,
CHHANTHYECKUX ITy3bIPHKOB, TelapaHcyib(paTbl MOTyT (yHKIH-
OHHUPOBATh KaK PELENTOPbI Ul NPOTea3 ¥ MHrUOUTOPOB MPo-
Teas ¥ IPUHUMATh Y9acTHe B KIICTOYHOU aAre3ny 1 MEXKKIIeTOU-
HBIX KOHTakTax [29,45,65]. Bynyun MHOro(GyHKIMOHAIBHBIMU
MOJIEKYJIaMH, TelapaHCyIb(paThl y4acTBYIOT B Pa3JIMUHbIX CIICI-
U(PUUECKUX B3aUMOJCUCTBUIX OJHOBPEMEHHO, MOIYJIHPYIOT
aKTUBHOCTH (haKTOPOB pPOCTA, TaKMX Kak (aktop pocra ¢Gu-
opoonacroB (FGF), sunorenuansusiii dakrop pocra (VEGF),
¢axrop pocra renarorutoB (HGF), Tpombormrapusiii Gpaktop
pocra (PDGF) [10,37,49].

lenapancynbgarbl akTHBHO YYacTBYIOT B PeryisilMU Ipa-
JIMEHTOB XEMOKHMHOB M IMTOKHHOB, IPOIYLHPYEMbIX KIICTKa-
MH, CTHUMYJIMPOBAHHBIMU IPOBOCHATIUTEIbHBIMUA [IUTOKHHAMU
- unrepneiikuaoM-1 (IL-1) u ¢daxropom Hekposa omyxoiei-o
(TNF-a). T'emapancynbdarsl criocoOHBI CBA3BIBATH IIUTOKUHBI,
XEMOKHUHBI, (haKTOphl pocTa M MOP(HOTCHBI, 3alHIas UX OT
npoteonn3a. MeMOpaHHbIE renapaHcylib(aThl MPOTEONTUKAHOB
JEUCTBYIOT KaK KOPELENTOPbI AJIsl Pa3HYHBIX PELEHTOPHBIX
THUPO3UHKHHA3, CHIIKAsS IOPOT UX aKTUBALUK MM HU3MEHSIS IPO-
JIOJDKUTEIBHOCTD CUTHAJIBHBIX PEAKIMi; TP 9TOM (DYHKIIHS KO-
perenTopa 3aKiIo4aeTcst B CoAeiicTBUN 00pa30BaHUIO KOMILIEK-
COB JIMTAHJ-PELENTOp HIM KOH(GOPMAIMOHHOTO H3MEHEHHS
JuraHzia u/uim perentopa [75]. BzaumozpeiicTBre renapaHcyiib-
(daroB ¢ MOJEKyIaMH a/Are3uH, PELEeNTOPHBIMU TUPO3UHKHHA-
3amu (RTK) u TLR4 penentopamu 00bACHSET UX PEIIAIOIIYIO
POJIb B PEryisiMy KICTOYHOM aAre3ud ¥ MUTpaLyu, npoiude-
paLuy, BPOXKICHHOIO MMMYHUTETA, aHTHOTeHe3a, aronTo3a M
ayro¢aruu [14,26,46,63].

Haxoruienue renapancy/ab(aTtoB sIBISIETCSI OJHOW W3 OCHOB-
HbIX marosnorudeckux ocodennocrerr MIICI, 11, III u VII tu-
OB, KaK pe3ysibrar Ae(UINTA JTM30COMAIBHONW ruaposassl. Y
nanuentoB ¢ MIIC nabmonaercs mopaxkenue [[THC, oprano-
Meraius, JereHepaTuBHbIe 3a00JIeBaHUsI CyCTAaBOB, CHMIKE-
Hue pocra kocreil. Bosieuenune [IHC moxeT nposBisiThes
HapyLIICHHEM KOTHUTHBHBIX QYHKLUH, SHUICITHYCCKUMU
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npunaakamu [9,67]. U30bIToK renapaHcyab(paroB u3-3a Je-
¢unuta GepmeHTa HaAOIIOIACTCSA HE TOJBKO B KOMIIAPTMEHTE
JIN30COM, HO TaKKe IepepacupesesiseTcs Ha HeJIn30COMHbIe
YYacTKH U BHEKJICTOUHBIC JIOKANU3aluu. [enapaHcyabdarsl
IPOTEONINKAHOB COJIEPXKAT CAWThl CBA3BIBAHUSA JUISI MHOTUX
PacTBOPUMBIX MEAMATOPOB MMMYHHOW CHCTEMBI M MOTYT
100 CTUMYJIHUPOBATh, JTUOO MHTUOMPOBATh WX AKTUBHOCTH,
TE€M CaMbIM UTpasi 3HAYUMYIO POJIb B PETYJISILUUA UMMYHHBIX
peakuwuii [17]. Tak, renapaHcyabdarsl CBSI3bIBAIOT U PEryJin-
PYIOT aKTUBHOCTD Psiia HIUTOKHMHOB, KOTOPbIE OAJEPKUBAIOT
AKTHBAIMI0O MUKPOIJINH, yUYaCTBYIOIICH B HelipojereHepauuu
npu MIIC. DkcriepuMEeHTaIbHBIMHU U KJIMHUYECKUMU HccIe-
JOBaHMSMM ycTaHOBIeHO nosbimeHue npu MIIC ypoBHei
rernapancyib(daToB B Ij1a3Mme, CIHMHOMO3TOBOW JKHUIKOCTH,
00MIbHOE HAKOIJICHHE TelapaHcylib(aToB B ONpPEIeICHHBIX
obnactsax LITHC, Bxiroyas Kopy roJIOBHOTO MO3ra, 3y04aryro
U3BWINHY, MO3XKEUOK U CTBOJ Mo3ra [5,48,53,61,71,79]. Ha
skcrepuMeHTanbHbIX Moaenax MIICIII tuna nponemoncTpu-
POBaHO HAKOIMJICHHE YAaCTHUYHO JE€IPaJupOBaBILIETO rerapaH-
cynbdara B JM30COMAaJIbHBIX KOMIIAPTMEHTaX HEHPOHOB M
Mukporiauu [48,50,55].

Bzaumopneiicteue Al co crnermpuueckumu Ko-(akropamu
U PELeNnTopaMu ONpPEIessiIoT UX pojib B TOMEOCTa3e M pa3Bu-
Tuu 3aboneBanus [65]. Bo Bpemst nonumepusanuu nenu [AT
HOJIBEPraroTCsl HECKOJIBKUM MOAU(DHUKALMAM, BKIFOUas CyIbda-
THPOBAHHE aMUHOCAXaPOB M YPOHOBBIX KUCIIOT, 9TH MOAHpHKa-
IIUM UTPArOT 3HAUUMYIO POJIb B YIIPABICHUH U3MEHUUBOCTBIO U
akTUBHOCTBIO Al [40]. DKcriepUMeHTaNbHBIMU HCCIIEI0BAHUA-
MH BBISIBIICHO 3HAYUTEIbHOE YBEJIMUYCHHE YPOBHS Cylb(aTauu
JcaxapuIoB renapaHcyiibaroB y Mbiieit ¢ moaensio MIICI,
I1, IITA, IIIB u IIIC tunos [27,31,72,79]. HemanoBaxHbIM SIBJIsI-
eTCsl, 4TO renapancynbarhl, Oyayuu CBSI3aHHBIMU C IIPOTEOIIIH-
KaHOM, He crocoOHbl K aktuBauuu TLR4. OcBoOOAMBIINCE OT
HPOTEOIIMKaHA, PACTBOPUMBIE ()parMeHThl remnapaHcyibharoB
MOT'YT BBIIOJHATH poiib aroHucra TLR4 u crumynupoBaTs UM-
MyHHbIH oTBeT [4,28,57].

Haxoruienne pepmaraHcynbharoB MPUBOJUT K BOBJICYCHHIO
B IaTOJIOTHYECKUH NPOLIECC KOCTHO-CYCTaBHOM CUCTEMBI NpPH
MIICI, II, VI u VII Tunos, a Takxke nopaxeHue KJIaaHHOTO arl-
napara cepaua (HeA0CTaTOUHOCTh MUTPAIBHOTO U a0pTaJIbHOTO
wianana) npu MIICIL, 1T u V1. lns nepmarancynb(aToB Takxe
XapakTepHa akTuBauus cursanbHoro mytd TLR4 peuenrtopos,
4TO, B CBOIO OYEpEeb, IPUBOAUT K CUHTE3Y M CEKpEIMU BOCIa-
JIUTENBHBIX MEIUAaTOPOB, XEMOKHHOB, IIUTOKUHOB, MaTPUKCHON
METaJUIONIPOTENHA3bl, OKCHAA a30Ta, CHOCOOCTBYS Pa3BUTHIO
arionTo3a XOHJPOLMTOB, BOCHAIUTEIBHOW HECTPYKLHUU Cy-
cTaBoB. HakoruieHue nepmaraH- U renapaHcyibparoB MPUBO-
IUT K Pa3BUTHIO Ne(pEeKTa OCTEOKIACTOB M WHTHOUPOBAHHIO
AKTUBHOCTH KOJUIAr€Ha3bl, YTO SBISETCA NPUYMHON Hapylle-
HHSL DHIOXOHApHANbHOI occudukanmu. [IpoBocnanurenbHble
IIUTOKHMHBI, TOBBIIIAs 3KCIPECCHIO PELENTOPOB aKTHBATOPOB
NF-kB (RANKL) u akTuBHpys peLenTopbl Ha IIOBEPXHOCTH
MOHOIIUTOB, CTUMYJIHPYIOT Pe30pOIMI0 KOCTHBIX OCTEKJIACTOB
[11,42,68].

Heobxomumo ormeruth, uto npu MIIC pa3iaudHBIX THIIOB
BBISIBJICHBI TAK)KE MOBBIIICHHBIC YPOBHH aHOMAJBHBIX OCIIKOB,
CBSI3aHHBIX C 00JIE3HbIO AJIbLIreiiMepa 1 APYrUMH TaylaTHsIMU.
Tak ucciienoBaHUsIMM Ha dKcnepuMeHTasbHOU Monenn MIIC
III Tvma moka3aHO OTJIOKEHHE B MO3re MBIIICH JIM30IHMMa,
(bochoprunpoBaHHON TayKHHA3bI, OCJKa-TPEIIICCTBCHHIKA
amuIon1a-3, aMUIIon1a, o-CuHykienHa [7,54,55].

Takum 00pa3om, 3HaYUMbIM b dexrom Hakorienus [Al npu
MIIC sBnsieTcst akTUBALMsl IPOBOCIAIUTEIIBHBIX CUIHAJIBHBIX
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myTel. DKCIIEpUMEHTAIbHBIMH U KIIMHUYECKUMU HCCIICI0BAHU-
SIMM TIOKa3aHO, YTO JQHHBII MEXaHH3M BOBJICUEH B MaTo(GU3M-
OJIOTHIO NOPaKeHUsI HEPBHOM, KOCTHO-CYCTaBHOM, IbIXaTelslb-
HOoi cucreMm. Heperpamuposannsie A" MoryT umuTHpOBaThH
JIMIIONONUCAaxXapu] (KOMIIOHEHT KJICTOYHOM CTEHKH IPaMOTpHU-
LaTeIbHBIX OaKTepHil), KOTOPBIH YBEIHIMBACT IKCIPECCHUIO Te-
HOB, koaupytomux TLR4 penentopsl, mocpecTBOM aKTHBALMH
renoB LPS (nunononucaxapua cesisbiBaroimuii 6enok), MyD88
(amantepubiii 6enmok - myeloid differentiation factor-88) [28].
Toll-mogoGHbIe peLenTopsl ASHCTBYIOT COBMECTHO C IPYTHMH
[aTTepH-PACIO3HAIOIIUMH PELENTOpaMHy, 3alyckas MeXaHU3-
MBIl BPOJKICHHOIO MMMYHHUTETA, CBSI3aHHBIC C BOCIAJCHUEM
[3]. BocnanurenbHblii CUTHAIBHBINA KacKal BBI3BIBACT MaKpo-
MOJICKYJISIPHBIN OCJIKOBBIH KOMIUIEKC — MH(pIaMMacoMy. AKTH-
BaLysl MH(IAMMAcoM OHOCPEIYeTCsl BPOKACHHOW MMMYHHOU
CHUCTEMOH B OTBET Ha TaKUE CTPECCOBBIC CUTHAJIBI KJICTKH, KaK
JTUCHYHKIUS TM30COM, HAPYIICHUE PEryIsMUd HOHHOTO roMe-
ocTaza (CHI)KCHHE BHYTPUKIETOUHON KOHLIEHTpPALMU Kalus
U IOBBILICHUE KaJbIUA) U OKHCIUTENBHBIN cTpecc [43]. Ilpu
BO3HUKHOBEHHUM OIPEIC/ICHHBIX CTUMYJIOB COOTBETCTBYOLIHE
peLenTopsl BOCHAIEHUSI MOTYT OJIMIOMEPU30BAThCA B aKTHBU-
pyromui kacrnasy-1 KOMIUIeKC, KOTOpbI HHULIMUPYET CO3peBa-
uue IL-1PB, IL-18, BbICBOOOXICHHE UX BO BHEKJICTOYHOE IPO-
CTPAHCTBO U BBI3bIBACT MUPOINTO3 (TUI BOCHAIUTEIbHON r0esu
KJ1eToK) [47,66,69].

Hepacmennennsle AT crocoOHBI CTUMYJIMPOBAaTh KIIO-
HalbHYIO dkcnaHcuio T- n B-numdountos, Makpodaros, 3a-
IycKas, TakuM o0pa3oM, Mpolecchl MMMYHHU3allMU IPOTHUB
COOCTBEHHBIX aHTHIeHOB (HexerpaiaupoBaHHbIX [Al') u pas-
BUTHE XPOHUYECKOTO BOCHAIMTENBHOro Impouecca [77]. Ha
sxcriepuMenTanbHoi Mopenu MIICIIIA Ttuna mpomemoHeTpu-
POBaHO IIOBBIIICHUE 3KCIPECCUM HMMYHOCBS3aHHBIX T'CHOB
BPOXKICHHOTO U aJanTHBHOrO uMmyHutera. Hakomnenue AT
MHULUUPYET NaTOJIOIMYeCKU IMMYHHBIN OTBET, 3aIlyCKaeT ay-
TOMMMYHHBIH Tpoliecc, NPUBOIAIIUI B TaNbHEeHIIeM K Helpo-
Bocnasienuto [21,36].

AHanu3 COBPEMEHHBIX JIMTEPATYPHBIX JAaHHBIX [1OKA3bIBAET,
yto nipu MIIC, nomumo Hakorienus B jau3ocomax [Al" Benen-
CTBHUE JIe(HIHTA PACIICIUIIIONINX UX QEPMEHTOB, TAKIKE IPOUC-
XOJUT HAKOIJICHUE HEAETPaJuPOBAHHBIX CyOCTpPaTOB B pa3iny-
HBIX KOMIIAPTMEHTAX KJIETKH, BO BHEKJICTOUHOM MaTpPHUKCE, YTO
IPHUBOIUT K HAPYIICHUIO KJIETOYHBIX MPOLECCOB, AUCYHKIHN
TKaHEW U OpraHoB, BTOPUYHBIM HM3MEHEHMSIM rOMEOCTa3a, Ho-
CPEACTBOM 3aIlyCKa KacKaJla BOCHAIUTEIbHbIX U UIMMYHOJIOIU-
YECKHX IIPOLIECCOB.

3akmodyenue. HoBoe BuieHue narou3nonorui MyKOIOJI1-
Caxapua030B MPEAIOoIaraeT, YTO BTOPHUYHbIC U TPETUUHBIE CO-
OBITHS, TAKHE KaK aKTUBALUS BHYTPUKIETOUHON CUTHAIM3aLUH
- KJICTOYHBIX IyTeH, 3HAUUTEIBHO CIIOCOOCTBYIOT BO3HUKHOBE-
HMIO OBPEXKICHUS TKaHEH U KIMHUYECKUX MPOSBICHUH.

3uanue narodusnoiorud MIIC Heodxomumo st pa3padot-
KU TEpaneBTUYECKUX CTPATerHil JICYEHUs 3TUX HapyLICHUi.
B Teuenune pecsaTHIETHH OCHOBHOM Ioaxoin K jedenuro MIIC
OCHOBBIBAJICSI HA BOCCTAHOBJICHUH PAaBHOBECHUS OajlaHCA MEX-
Iy KOJMYECTBOM cyOcTpara, JOCTaBIIEMOrO JIM30COMaM IS
Jerpajaliy, ¥ KOJUYECTBOM (DEPMEHTOB, paCIICIUISIONINX
JaHHBIN cyOcrpat. C 3ToM Lesbio pa3paboTaHbl pa3IMyHbIe Te-
pamneBTHYECKUE MOJIXO/bI, HAMPABICHHbIC MO0 HAa CHUKCHUE
MOTOKa CyOCTpaTtoB K JH30coMaM (CyOcTparperylupyromias
Teparnust) 00 Ut obecriedeH s HOPMaIbHO (QyHKIIMOHUPYIO-
ux pepmentoB u3 BHelHUX ucTounnkoB (O3T, TT'CK, rennas
Tepanus). Henb3s He OTMETHTh, YTO JAHHbIE MOAXOIbI UMEIOT
OrpaHUYeHHs, 0COOCHHO C TOYKH 3pEHUsI OHopacHpeeIeHus

155



TEparneBTHYECKUX AareHTOB, OrPaHUYCHHON 3()(PEKTUBHOCTH
IpenaparoB B KOHKpETHBIX TKaHsiX (s P3T), Buusior Ha Ka-
YeCTBO JKU3HM MaLUEeHTOB. Tak, HanpuMep, 3HaYUMble KIETKU-
mueHd y naiueHToB ¢ MIIC (rosioBHOM MO3T, KOCTHAs TKaHb,
cepaue, riasza) HeBocrpuuMuuBbl K @3T u3-3a HecnocoOHOCTH
(epMEeHTOB TOCTHIaTh TEPANleBTUYECKUX YPOBHEH B DTUX TKa-
HSIX, peKOMOMHAHTHbIe (PepMEHTHBIE TPENapaThl BECbMa I0pOrH
(HECKOJIBKHMX COTEH THICSY €BpPO Ha JIEUEHHE OJHOTO MaIeHTa
B ron). ExxeHenenpHble MapeHTepasibHbIC BBEACHHS PEKOMOU-
HAHTHBIX ()EPMEHTOB OKa3bIBAIOT TSIKEIIOE BIUSIHUE HA KAUYECTBO
JKU3HHU MALEHTOB U UX ceMel U yacTo TpeOyIOT BHY TPUBCHHBIX
YCTPOUCTB C MOCIEAYIOIMM prckoM HHbexuuu [2,20,52].

JletanbHoe U3ydeHHE KJIETOYHBIX MIPOLIECCOB, YUaCTBYIOMIUX
B natrodusuonornu MIIC, naer ko4 K yCTpaHEHHIO OIpaHU-
YEeHUl CyIIEeCTBYIOIINX METOOB JICUCHUS U OLPEAETICHUIO J10-
HOJIHUTENBHBIX TePalleBTUUECKUX 1iesiell. B npuHIune, HekoTo-
pbl€ U3 CUTHAIBHBIX IyTEH, HapyLIEeHHUEe KOTOPBIX HMPUBOAUT K
pazButuio MIIC, mMoryT moaBeprarbesi papMakoIOrHIeCKOMY
MaHUIYJTUPOBAaHHIO, TPEICTABIATh HOBBIE TEPalleBTHUECKUE
MHIICHH, TOTSHIIMAIBHO [PEBPAIasCh B JOMOIHUTENBHBIC, 3¢-
¢dexruBHble nHCTpYMeHTHl Tepanuu MIIC. B Hactosiiee Bpe-
Msi, Onaroziapsi HOBBIM TEXHOJIOTHSM YCTPAHSIOTCSI HEKOTOpPbIS
orpannyueHnsi MeronoB jeueHuss MIIC, anpoGupyroTcsi HOBbIE
CTpaTeruu Tepanuu MyKOINOJIMCAXapUI030B, B YACTHOCTH MHO-
rooGeraroIye moaxoab! JeMOHCTPUPYIOT JOKIHHUYECKHE HC-
ClIe/IOBaHUS MHTPATEKaJIbHOU JOCTABKU PEKOMOMHAHTHEIX (ep-
MCHTOB, BBICOKOJO3HOW (DEpPMEHTO3aMECTHTEILHON TeparnuHu,
HIpUMEHEHHs] MOTU(DUIIMPOBAHHBIX (PEPMEHTOB, TPOHUKAIOIINX
4yepe3 remarodHiedannueckuii 6apbep, (papMakoIOrHYSCKUX
IIAMEPOHOB, KIJIETOYHOM, T€HHOW M cyOcTpaTpemylupyromei
Tepanuy. XOTS HEepBbIe PE3yNbTaThl CTPATETHH MO HCIIpaBie-
HHIO BTOPUYHBIX HApyLIEHHH KJIETOYHBIX CHTHAJIBHBIX MyTeH
BCE €l1Ie SBJAIOTCA IpeIBapUTEIbHBIMU, PA3yMHO OXHJATh, YTO
OoJiee MoHast XapaKTepUCTHKA TOYHBIX MEXaHH3MOB, BOBJICUCH-
HbIX B maropusuonoruto MIIC, mo3sosiut pa3paborarh HOBBIE,
JIOTIOJIHUTEIIbHbIE TEPAIeBTUUECKUE CTPATETHH MYKOIIOJIICcaxa-
PHUI030B.
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SUMMARY

MOLECULAR GENETIC ASPECTS OF THE DEVELOP-
MENT OF THE MUCOPOLYSACCHARIDOSES (RE-
VIEW)

1Zharmakhanova G., 'Syrlybayeva L., ?Nurbaulina E.,
3Batyrova T., ‘Baikadamova L.

West Kazakhstan Marat Ospanov Medical University, 'Depart-
ment of molecular biology and medical genetics, *Department
of general medical practice; *Department of normal physiology;,
‘Medical center Aktobe, Kazakhstan

The review highlights the current knowledge about the po-
tential role of glycosaminoglycans in the induction of inflam-
mation and development of damage of the functional systems
of the organs by mucopolysaccharides (MPS). Undegraded gly-
cosaminoglycans are stimulants of secondary events in the form
of complex pathogenetic cascades: accumulation of secondary
substrates unrelated to the defective enzyme, abnormal com-
position of the membranes, disorders of intracellular vesicular
transport, impairment of autophagy, change of intracellular sig-
naling (aberrant activation of signaling pathways), abnormalities
of calcium homeostasis, oxidative stress. Understanding of the
cellular processes underlying the pathophysiology of MPS helps
to address the limitations of the existing therapies and to identify
new therapeutic targets, which potentially form additional and
effective ways of the therapy of the patients with MPS.

Keywords: inherited metabolic disorders, mucopolysacchari-
doses, glycosaminoglycans, lysosomal dysfunction, inflammation.

PE3IOME

MOJIEKYJIAPHO-TEHETUYECKHUE ACIHEKTBI PA3-
BUTUS MYKOIIOJIMCAXAPUI0O30B (OB30P)

’Kapmaxanosa I.M., !Coipibioaesa JI.M.,
“Hyp6aymuna J.b., ’barsiposa T. K., ‘baiikagamosa JI.H.

3anaono-Kazaxcmanckuil  MeOuyuHCKUil  YHUGEPCUMEM  UM.
Mapama Ocnanosa, 'kageopa monexyispnotl buonio2uu u me-
Quyunckoll 2enemuku; *kagedpa obwell 6pauebnol NPaKmuxu
Ne2; Skagheopa nopmanwroti uzuonocuu, *Meduyunckuil yenmp
Axmobe, Kazaxcman

B 00630pe 0000111eHBI COBPEMEHHBIC 3HAHUSI O MOTCHIIHAb-
HOﬁ PO INIMKO3aMHUHOITIMKAHOB B UHAYKIWUH BOCIIAJICHUS, pa3-
BUTHHN l'lOBpe)K}leHl/lﬁ (byHKLlPlOHaIlele CHUCTEM OpPraHoOB IIpU
mykononucaxapunosax (MIIC). HepaciuerieHHble MIMKO3aMu-
HOIVIMKaHbI SABJIAIOTCA CTUMYJIATOPOM BTOPHUYHBIX CO6]>ITHI>1 B
BUAC CIIOKHBIX IMAaTOICHECTHYCCKUX KAaCKa0B: HAKOIIJICHHUE BTO-
PHUYHBIX CYOCTpATOB, HE CBA3AHHBIX C JA(EKTHBIM (hepPMEHTOM,
AQHOMAJILHBIN COCTaB MeMOpaH, HapylIeHHe BHYTPHKIETOYHOTO
TpaHCIOpTa BE3UKYJI M MeMOpaHHBIX OEJKOB, ayTodarku, u3-
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CAJIEPHCKHMH KOJIEKC 3I0POBbSI KAK HCTOYHUK MEJIUKO-®PUJTIOCOPCKUX 3HAHUI

'"YBaposa H.B., Jlorsunenko B.A., 'Cobakapsb A.A., 2Mapueasik O.B., *Ciaunbko /1.B.
P P P

! [lnenponemposckuii 2ocyoapcmeennvlil ynueepcumem gruympennux oen, *Kuegckuil nayuonanvuulil ynusepcument
um. Tapaca lesuenxo, Xapbrogckuil HayuoHaibHblll YHUGEPCUMEN 6HYmMpenHux oel, Ykpauna

Menmuuuna u punocopust IMEIOT JaBHIOI OOIIYI0 HCTOPHIO,
HCTOKU KOTOPOH BOCXOAAT K CTPEMIICHUIO UENIOBEKAa 000CHOBATh
MIPOUCXOISIINE C HUM BHYTPEHHHE SIBICHUSI U TPOIecchl, (Gop-
MUPYIOIIHE ero MUPOBO33peHue. [IpobaeMbr ObITHS, POXKICHHA-
CMEpTH, TUTHEHBI, PaBUIBHOTO MUTAHMS, 310POBbSI U CTAPEHHS
HaXOJHMJINCH B (JOKyCe HayUHBIX M3bICKAHUH HA BCEX ITAMAX pa3-
BUTHS 4yeloBedecTBa. MHOIHE U3 HAYYHBIX MAMSITHHKOB J[PEB-
HETO MHpPa OCTAIOTCS aKTyalbHBIMU U MO ceil neHb. Crnemyer
cornacuTbes ¢ bubmueid, 4To «...He 310POBBIE HUMEIOT HYXKIY
BO Bpaue, HO OombHbBIe» (EB. OT Mardes 9:12) [6, c. 1275]. B
MHTEIUIEKTYalbHBIX KPyTaX aHTUYHOTO MIePHOa, MEANIMHY Ha-
3BIBAJIM ceCcTPoil prmocodun, a K MEAUIMHCKHM BOIIpOcam 00-
pamanuce B cBoux Tpyaax Keuntwmnman, [Imuauit Crapmmid,
I'mnmoxkpat, Onukyp, [Iporarop u MHOTHE APYTHE MBICIUTENN.
Tak, demoxpur (ok. 460-370 rr. 10 H.3.) MOAHUMAT BOIPOC O
TOM, YTO HOBas Hayka ((puiocopus — IpUM. HaIIe) AeTaeT AL
IyIIN, KaK JIeKapcTBa fenarot st Tena? [16]. «Jleuenne mymm»
00yCIIOBICHO ONBITKOM 0OBSICHUTH IPUPOY YEIOBEKA (MUKPO-
KxocMa) kak Beemnennoii. Co BpeMeHeM 3TO MPHUBEJIO K BBLAEIEC-
HUIO GUI0COGUH MEAUIMHBI U PAa3BUTHIO OMOITHUKU KaK CaMo-
CTOATENBHON COCTABIISIONIEH 00IEMeTNINHCKIX 3HAHUH.

[To sromy moBoxy A.A. Boponnos u JI.C. babunern orme-
Yal0T, YTO «...0ONBIIMHCTBO BpaueOHBIX HAyYHBIX BBIBOIOB

© GMN

MO COAEPKAHHIO SIBISTIOTCS aKCHOMAaMHM, KaK MaTeMaTHYecKoe
«2x2=4», 1 HaXOIATCSA BHE BPEMECHHU M TeorpamyecKoro mpo-
UCXOKACHUs» [4]. PyKOBOACTBYSICH NMPHUBEACHHBIM TE3HUCOM B
MpU3Me HCCIIeyeMOH MpoOIeMaTHKY, OTAENbHbIEC MOTO0KEHHS
CanepHCKOro KoJIeKca 30pOBbs, KaK BaKHOTO MCTOYHUKA Me-
JULIHCKUX 3HAHUM, SIBISIIOTCS aKTyaJIbHBIMHU U B HAIIE BPEMSI.

Lens mccnenoBaHus 3aKII0YAETCA B KOMIUIEKCHOM HCCIIEN0-
BaHuH CanepHCKOro KOJEKca 310POBbs KaK CPEAHEBEKOBOM Me-
JUKO-(GUI0oCcO(CKOi MaMATKN U ONPEAETEHUH 3HAYUMOCTHU €ro
OT/ICNBHBIX TOJOXKEHHUH ISl peleHus MpoOiIeM COBPEeMEHHOM
MeIuIUHBL. [l JOCTMXKEHHS! yKa3aHHOW II€NM ITOCTaBIICHBI
CIIEYIOIINE 3aJaud: BBISIBUTH aKTyallbHOCTh MPEIIaraéMbIX
CanepHCKIM KOAEKCOM 310POBbsI METOZIOB JICUEHHUS ISl COBPE-
MEHHOH MeTUINHBI, OTIPEIENTUTh €T0 3HaUeHHe A1 (GOPMHUPOBa-
HHS MTO3UTHBHOTO MUPOBO33PEHHS 1 B3aHMOCBSI3H C COCTOSIHU-
eM (pU3NYECKOTO 370POBbS YEIOBEKA, PACKPHITh 3HAYNMOCTD U
MOTEHNNAIl YKa3aHHOTO KOJEKCA KaK MCTOYHUKA MEAUIMHCKIX
1 Gunocodckux 3HAHUH.

Marepuaa M meroabl. [lis NOCTHXKEHUS IOCTABIEHHON
LETH WCIIOIb30BaHbl OOLICHAYYHBIE M CIEINAIbHBIE METOBI
MO3HAHUsI, BRIOPAHHBIE C yYETOM IpeaMeTa ncciaenosanus. Mc-
MOJIb30BAIIICh TEOPETUUECKHE, IMITHPHIECKUE U UCTOPUIECKHE
METO/Ibl HAayYHOTO IO3HAHUS, B YAaCTHOCTH, aHAIM3, CHHTE3,
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JIelyKIUs, CpaBHEHHE, MCTOPHUYCCKUM METOI M METOA OIHU-
canus. IlpoBenen ananus cozpepxkanus CaJepHCKOrO KoOZEKca
37I0pOBbSI Ha MPEIMET €ro aKTyaJbHOCTH K CETOAHSIIHHUM pe-
anuaM. B Xone mccnenoBaHMs HCIOIb30BaHbI METOABI JCIyK-
O U CpaBHCHHUA U1 PACKPBITUS OTACJIbHBIX COCTaBJIANOMIUX
MEIMLIMHCKUX 3HAaHUH, COAepIKALIMXCS B 9TOM Tpakrare. Kpome
TOTO, aHaJIM3 MEIULUHCKOTO 3aKOHOIATENbCTBA, MyOIMKaluii
B CPEACTBAaX MAaccoBOil MH(OpPMALWH, HAYYHOH MEPHOIMKU M
OyKMHHCTHYECKUX M3JaHUH MO3BOJIMII ONPENEIUTh CYIIHOCTb,
ocobeHHOCTH U BiustHUe CalepHCKOT0 KOJeKea 310pOBbs Ha CO-
BPEMEHHYIO MEAULIVHY.

PesyabTarsl H nx o6cy:xaenne. C pa3BUTHEM YeIOBEUECKOM
[MBUIIM3ALUHA HPOUCXOANT I depeHuanys npeacTaBIeHuil
0 BHYTPEHHEM U OKpy»xarouieM Mupe. Mmes oOmuii HCTOYHUK,
MeaunrHa U GUI0COHs Pa3BUBAIOTCS MapajuieibHO, 00pasyst
TCUCHHU U HAITPaBJICHUA, HEKOTOPBIC U3 KOTOPBIX MEPECCKAIOTCA
MexJy co0oii, co3aBasi HOBbIE MEANKO-QHIOCOPCKHE 3HAHUSL.
Harpumep, cerojiHst THUECKHE BONPOCHI MPUCYIIN KaK (HI0-
coun, Tak u memunrHe. CMEHa MUPOBO33PCHUS JFOICH TpaHC-
(opmupyeT 0OIIECTBEHHbIC OTHOIICHHUS, MEHSSI MUP B LIEJIOM.
[TosToMy pa3BUTHE MO3HAHUI O YEIOBEUECKOM TeJe U 310pO-
BbC IPOMCXOIUT OJHOBPEMEHHO C Pa3BUTHEM 4YeIOBEYECKOU
uBuM3anui. B amoxy CpenHeBeKoBbsi, Korga ObLT cOCTaB-
nen CanepHckuil Kogekc 310poBbsi, MupoBo3spenue B Eppore
(OpPMHPOBAJTIOCH IO/ BIUSIHUEM DPEIIUTHO3HBIX HOPM, KOTOpPBIE
l'lpe)lyCManl/IBaHl/I MHOXECTBO 3allpe€TOB JIA U3YUYCHUS 4YECJI0-
BEKOM €ro coOCTBEeHHOW mpupossl. [Ipu 3ToM [uIs onpereseH-
HBIX CJIOEB 00I1IeCTBa (JIBOPSHCTBO, MOHAXU, YAHOBHUKH) ObLIN
ﬂOCTyl’IHbI pr}lbl AHTUYHBIX y'—leHbIX, B KOTOPBIX COACPKAINCH
3HaHUS 0 Mupe u uenoBeke. CienoBaTensHO, (HOPMHPOBAHUE
MEIUIMHCKUX U (QUIOCOPCKHUX B3MISI0B B 3amaaHoit EBpome
OCHOBBIBAJIOCH HA Pa0doTax aHTHYHBIX (HUIOCOPOB C MOCICIY-
IOIIUM BKPAIVIECHUEM PEIMTIHO3HBIX HOPM U l'[OCTyJ'[aTOB, npe-
UMYIIECTBEHHO XPUCTHAHCKOTO, PEXe — HYIEHCKOTO U MyCYIlb-
MaHCKOT'O KYJIBTOB.

B ¢unocopun MeAUIMHBI IPUHSTO BBILACIATH HEPHOA CO3/1a-
HUSI HATYPOMIOCOPCKUX KOHIICTIINA MEIUIIUHBI, KOTa MPOUC-
XOIUT BBIJCICHUE U3 HEIOCTHON (GHUI0cO(CKOi MesITebHOCTH
MEIHUIIMHBI KAK CAMOCTOSITEIIBHOM (POPMBI, OCHOBAHHO# Ha 0CO-
OCHHOM, MpakTHYeckon aestensHOCTH. [Ipu 3TOM unocodus
BBICTYIIA€T MHUPOBO33PEHUYECKON M METOI0JIOTMYECKOl OCHO-
BOH, CBSI3BIBAIOLICH pa3poO3HEHHbIC (ParMEeHThl MEIUIINHCKOTO
3HAaHH B ezu/u-[y}o CHUCTEMY, BKJIIOYas UX B Ml/lpOBO33peH'~leCKy}0
uesnocTHocts [1]. UTak, MenuuuHcKas mpakTuka Oblia OCHOBA-
Ha Ha PCJIIMTMO3HOM MHUPOBO33PEHHH W MPCACTABIICHUAX TOI'O
BPEMEHH O YeJIOBEKE M OKPYKAIOLIEM MHpE.

TTo muenuto FO.JI. IlleBuenko, Gumocodus B MHUPOBO33pE-
HHUU Bpadell SIBISIETCS MHPOBO33PEHYECKO-METOI0IOIHUSCKOM
OCHOBOI COBPEMEHHOI Hay4HOH KapTUHBI MUpA, MHTErpaluu
€CTECTBCHHO-HAYYHbIX, MCAULIMHCKUX W T'YMaHUTaApHBLIX 3Ha-
HHM, a TaKiKE€ METOJ0JIOTHYECKOM OCHOBOM MEIUIIMHCKOM TEO-
puM ¥ IpakTUKU [12]. DTO BBICKa3bIBAaHHE YUEHOI'O MOATBEPIK-
JIaeT Te3UC O TOM, 4TO (HUIOCO(HsS BBHICTYIACT CBOCOOPA3HBIM
IyTEBOAUTENIEM MEIULUHCKON JNesTeIbHOCTH, ONpEIeIsieT Co-
JCPIKAHUE 61/103TI/IKI/I, ABJIACTCA OCHOBOﬁ JUIA pa3sBUTHA IIpaB ve-
JIOBEKa YETBEPTOro MnokosieHus (6rnoMoanukanmii, "3MEeHEeHUs!
10J1a, TPAHCIUIAHTALK, CyppOraTHOro MarepuHcTBa). [loaTomy
MOXXHO yTBep)K)IaTb, 4YTO AOMHUHUPOBAHHUE B OTACJIBHBIX I'OCY-
JIapCTBax ONpPE/EICHHBIX MUPOBO33PEHUYECKUX TO3ULIUH CO3/1a-
eT paMKHU I MEIIMIUHCKON JeATeNbHOCTH, TIe OAHU U TE XKe
BHAbI MCOUIIMHCKOI'O BMCHIATCIILCTBA MOFyT BOCIIPUHUMATLCS
00IIIECTBOM TO-pa3HOMY (200pThI, HCIOJIB30BAHUE TOHOPOB-

TPYIOB).
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Crenyer oOpaTtuTh BHUMAaHUE HA TO, YTO BOIPOCHI COXpaHe-
HHSL 37I0POBBSI, U3yUEHHS YEJIOBEUYECKOro Tejla U 0COOCHHOCTEH
€ro CTPOEHHS 110 Ceil IeHb OCTAIOTCsl HanboJIee aKTyalIbHBIMU B
meauuuHe. Eciu panbine Anapeac Besanuii HcnbIThIBa 1aBie-
HHE 33 TPYAbI 110 aHATOMHUH YEJIOBEYECKOTO TeJla, B YaCTHOCTH
KpOBETBOpHYIO (pyHKIMIO nedeHy, a Peanbno Koiomo6o 3a omu-
CaHUE€ KJIMUTOpa, TO CEroaHs B d)oxyce HAay4YHBIX MEIULHUHCKUX
JlI/ICKyCCHl\;I HaxoAATCsA BOIIPOCHI 3BTaHA3WMM W KIIOHUPOBAHHUSA
yenoBeka. [IpoaBurast HayKy BIEpes, 4eIOBEYECTBO PACCUUThI-
BaeT MPEUMYLIECTBA U HEIOCTATKU HOBOBBEACHHM, TOTAA Kak
PEIUTHUO3HBIE ACATEIN TPAAUIUOHHO «CACPKUBAKOT» CTPEMU-
TENbHOE Pa3BUTHE HAYYHBIX MCCIECAOBAaHHN. ITO 00YCIOBICHO
TEM, YTO XapaKTep MHOTUX MHHOBANUH B chepe 3apaBooxpaHe-
HHsI KacacTcCs 6”03TI/I‘[€CKI/IX BOIIPOCOB JlOl'lyCTl/IMbIX rpaHui
BMEIIATENILCTBA B IPUPOJY YETIOBEKa.

N.I. VTi0K 0TMEYaeT, YTO «...MPEAMETHBIM T0JIeM (HUITOCO-
(UM MEIMITUHBI SIBISICTCS 3[0POBBE UCIIOBEKA, KAK HOpMa JKU3-
HEJIeATEeIbHOCTH, KaK HOpMa XKHU3HEyCIeXa, Kak HopMa «BEUHOM
MOJIOZIOCTHY, CJIEA0BATEIBHO, TEMa 370POBbSI SIBISIETCS HE TOJb-
KO MEIUKO-OMOJOTMYECKOW, HO M COIHATbHO-(GUI0CODCKOi
npobiemarukoit» [10]. ITo Hamemy MHEHHIO, IEPBOOCHOBOMA
Uit prUocoGUU METUIIUHBI SBISCTCS 30POBBE UCITOBEKA, a BCE
ocTalibHOE JMO0 HEMOCPECTBEHHO C HUM CBSI3aHO, JIN0O0 Kaca-
€TCsl €ro OMocpe0BaHHO. VIMEHHO 3710pOBbE SIBISIETCSI KITIOUe-
BBIM CJIOBOM M 00bekTOM CajepHCKOro KOACKCa 310POBBS, KO-
TOPBIN HAYMHACTCS U 3aKAHYMBACTCSI CBOCOOPA3HBIMU COBETAMHU
IO €r0 MOAJICPIKAHUIO: «... XOUellb ObITh KPEIKUM, ITPH J0OpOM
BCerza 310poBbe — TeMHBIX 4ysknalcs 3a00T, HU3MEHHBIM I'HE-
BOM He IOpTh cebe KpoBH ...» (m1asa I), «... Teno — kynanbHs u
pas3yinyHbIe TOTJa MYCTh OYMIIAOT JiekapcTsa ...» (Imasa CIII)
[3].

Urak, kpynHelueid Menuko-puiocodekoii  mpobiemoii
MOXKHO Ha3BaTh 370POBbE YEJIOBEKa, T.€. COCTOSHUE MOJIHOIO
(U3UIECKOTo, MCHXMYECKOTO M COLMAIBHOTO OJIaroroiy4us,
a HE TOJNBKO JIMIIb OTCYTCTBUE OoJie3HEH M (QU3NUECKHX He-
JOCTAaTKOB. DTH TPH COCTABIISIOLINE 370POBbSI 3aKPEIICHBI B
cT. 3 3akoHa YkpauHbl «OCHOBBI 3aKOHOJATENILCTBA 00 OXpaHe
310poBbs» [7]. IMeHHO K HUM (CBSI3aHHBIM C (PU3UUECKUM CO-
CTOSIHUEM, BIMSIHUEM TeMIIEpaMEHTa U KyJIbTypOi IUTaHus) 00-
pamaercst aBrop CallepHCKOTo KoJeKca 310pOBbsi — APHOJIB] J1e
Bunnanosa.

B pabore o repomumeretuxke A.A. KucteneoBa 3amedaer,
yro CajepHCKUH KOACKC 3[I0POBbsI SIBJISETCS CPEIHEBEKOBBIM
TPpaKTaTOM, I'A€ H3JIOKCHBI «HIPEANUCAHUA TOJITOJICTUM. CaM
Konexe 6bu1 Hanucan B XIV Beke ¢uinocopom u BpadoMm Ap-
HoJbAOM Jie Buimanosa (1235-1312 rr.), omHako ero nepBoe
U3aHue BBILLIO yxe nocie cmeptu — B 1480 rony [5]. Cueny-
€T MOJUYEPKHYTh JICHCTBEHHOCTh MHOTUX ToIokeHui Kogexca,
MOCKOJIbKY CaM €ro aBTOp MPOXKHJI AOCTATOYHO JOJITYIO JKH3HB
(77 ner), npuaepKUBAsICh NPEANUCAHUN CO3IaHHOTO UM MEJIH-
ko-uiocodekoro Tpyna.

Konexe ¢ MOMEHTa CBOETO CO3JaHusl MOIYYHII HECKOIBKO Ha-
3BaHui, Takux Kak «Medicina Salernitana», «De conservanda
bona valetudine» u «Flos Medicinae Scholae Salerni» u Obu1
(dyHIaMEHTaIBHBIM JINTEPATYPHBIM JOKYMEHTOM MEIUIIUHCKOM
LIKOJIBI, pacrnoniokeHHOW B . CanepHo. OpHUrHHAIBLHOE SIIPO
Koznekca conep>xuT 0KoIo TpeXcOT CTUXOTBOPEHUI, COOpaHHBIX
U TIPOKOMMEHTHPOBAHHbIX B TPUHA/IIATOM BeKe APHOJIBIOM i€
BuianoBa, kK KOTOpoMy ObLIH J10OaBIICHEI Apyrie ad)opu3MBbl,
Hen3ouparesbHO NPUIUCaHHbIe K MenuuuHcKoi mkose Canep-
HO [17]. MHTepecHo, uTto coBpeMeHHble VHTepHET-UCTOUHUKH
M0-pa3HOMY HPEICTABISIIOT KOJINUeCTBO 1aB CalepHCKOro Ko-
JIeKca 310pPOBbsI, YTO 00YCIIOBIEHO CCHUIKOM Ha Pa3INYHbIC €ro
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U3JIaHus, KaK B [po3e, TaK ¥ B ModTHYeCcKoi popme. Cuntaem,
YTO B MCAHMIIMHCKOM AaCIICKTE Hau60nee 3HAYUMBbIM SBJISICTCA TOY-
Has Tepeiada CyLIHOCTH BpaueOHBIX COBETOB W NPEINHMCaHHUH,
HPUBE/ICHHBIX B MPOM3BEJCHUH, YTO €lle OOMbIIe YCIOKHSICTCS
BBHJIy IOIBITOK COXPAHEHHSI MOITHYECKON (HOPMBI H3IIOKEHHS
MH(pOPMAIMH, KaK 3TO AENAI0T OOJBIIMHCTBO TEPEBOIUHKOB, CO-
Xpausisi hopMy, a HE CMBICIIOBOE COZEPIKAHHE TOKYMEHTA.

Kpome Ttoro, CanepHCKH KOIEKC 310pPOBbsI M3/1aBajcCs W
HIepeBOAMIICS 3HAUUTEIbHOE KOJIMuecTBo pa3 B Espomne. B pyc-
ckoM repeBozie oH nosiBuiics B 1960, 1964 u 1970 rr. [lepeBoa
CaJlepHCKOr0 KOJIeKCa 3/0POBbsl HA YKPAWHCKHIL S3bIK BIIEp-
Bble ocymectBieH A. Comomopoii B 1975 rogy Ha ocHOBaHHUU
MOJIHOTO M3JaHus MpOoM3BeAeHUN ApHonbaa ae Buianosa,
BeinIeamero B . basens B 1585 rogy u cocrosmero u3 102
CTUXOTBOPHBIX IIaB [9], a nononHeHHoe u3ganue storo Ko-
JCKCa Ha YKpPAaMHCKOM M JIATUHCKOM $3bIKaX BBIIIJIO B CBET
nuuib B 2011 roxy.

ABrop CajepHCKOro KoJeKkca 310pOBbS BOCIPUHUMACTCS
COBPEMCHHBIMH HCCIICIOBATC/SIMUA Kak Bpad, Guiaocod u ai-
xumuk. Hanpumep, K. bannypoBckuil B uccienoBanuu crape-
HUS B DIIOXY Cpe}lHeBeKOBbfl, IPUBOIUT TE3UC O TOM, YTO: «...
pasiIuuHbIe CPEACTBA MpeJiaraj UCIaHCKUK Bpad APHOJbI U3
Bunnanossl, aBrop CalepHCKOro KoJeKca 3J0pOBbs, BKJIIOYAsS
cpezcTBa [U1s coXpaHeHust moTeHmy» [2]. B. Ueban u JI. Yeban
Ha3bIBaloT aBTopa CaJlepHCKOIO KOJEKCa 3/10POBbsI, «BPAIOM M
¢unocopom Apuonbaom u3 Busmanoseny [11]. TlpuBenennas
XapaKTEePUCTHKA IOJTHOCTHIO PACKPBIBACT HCTOPUUECKYIO (UTY-
py aBropa Kozekca kak MIHMpPOKO 00pa30BaHHOIO 4YeJOBeKa U, B
ONpeACNICHHON CTENEHH, TOATBEPXKIAET MHOT000Opa3Hoe coaep-
JKaHHe ero KIo4eBoro Tpyaa — CajaepHCKOro KoJaeKca 370pOBbs,
HpeJcTaBILsIoNIero codoi MmeanuuHekuit u gunocodekuii Tpy,
M3JIOKCHHBIN B TOITHUYECKOH (hopme.

B GombmmHcTBe ciaydaeB CalepHCKHH KOJEKC 310pPOBbS
NpEACTABIACTCA KakK CTMXOTBOprIﬁ }ll/IeTI/I‘-leCKHl‘;I COBCTYHK.
Ha camom penie ero cozepikanue siBisieTcst 0ojee CIOKHBIM U
n1yOOKHMM, 4eM KakeTcs Ha mepBblil B3mmin. Tax, B.JM. Cwmo-
JSIp YTBEPXKJAET, YTO Pa3MELICHHbIE B CTHXOTBOPHOH (hopme
B CaslepHCKOM KOJIEKCE€ OCHOBHBIC TMTHEHHUYECKHE KPHUTEPUH
COXPaHEHHS U YKPEIUICHUsI 3[J0POBbsI, B YaCTHOCTH O COOIIOIe-
HHWU 3aKOHOB pallMOHAJIBHOI'O IUTAHUWA, C(I)OpMI/IpOBaHbI cuic B
CpenneBekoBbe [8]. D10 6€3ycia0BHO Tak, OIHAKO MEIMKO-THU-
TMEHUYCCKUE KPUTECPUU COXPaHCHUS 310POBbA OAHOBPEMEHHO
OTpakaloT MHPOBO33PEHYECCKUE MPEICTABICHUS O 310POBbE
YECJIOBCKA U NYTAX €TI0 COXpPaHCHUS. Amnanus MOCJICAHUX CTPOK
IaBel [ ipKo 3TO JEMOHCTPUPYET: «A KOIzia He XBaTaeT Bpaue
— IYCTb 3TU TPOE CIIy’KaT TeOe BpauaMu: CIIOKOWCTBUE AYILIH, U
OT/BIX, U ckpomHast rmiay [3]. Wm xe [maBa LV «OG6bI4HOTO
BCEM s BCJIIO B IIUTAHUU ACPKATHCA 06pa3a, a OTKJIOHATBHCA —
KOIZla BO3HMKHET HeoTpa3umas norpebnocts. Cam ['mmmoxpar
CBHUJIETENILCTBYET OTKyAa Bce Oeapl. B muranuu ycrosBUIMiCS
HOPSI0K — MEJULIMHBI OCHOBA. becnopsiiok — To, Kak He JeuH,
BCe Mo-mycToMy» [3]. CHCTEMHOCTD, yNOpsIIOUMBAHHE H yMe-
PEHHOCTb ITUTAHUA SABJISAIOTCA OCHOBO# YCHEIIHOIro JICYCHUS.
CrenoBaTenbHO, OPSIOK — 3aJ10T 3G PEeKTUBHOCTH, a Xopollee
HAaCTpPOEHHE, XapaKTep ¥ YMEPEHHOCTh BBICTYIIAIOT JIEKapCTBa-
MU JUId T€Jla U AYLIN. CBs13b JAYXOBHOT'O U TEJIECHOTO SBJIACTCA
OJIHUM U3 OCHOBHBIX MOCTys1aToB CallepHCKOTO KOJIeKca 310po-
BbsI M OTPAXKAeT COBPEMEHHBIE [IPEICTABICHUS O IUETETHKE, KaK
HayKe O IPaBUILHOM 00pa3e >KU3HU U MUTAHHUH.

Cornacuo C. Illanen, ¢pu3nonoruueckue yciuoBus, Kak Impa-
BHJIO, MOI'YT UMETb IICUXOJIOTUYCCKUEC ITPUIHNHBI. Hozluepn(aﬂne
3710pOBOTrO 00pa3a )KU3HH KU3HEHHO BaYKHO JUIS 310POBbS TEJa.
[MousiThe, 4TO 310pOBOE TEJO OBLIO B NMPUYMHHO-CIICACTBEH-
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HOI CBSI3H CO 31paBbIM YMOM HallJIO BOIUIOIIEHHUE B KPbLIIATOM
JIATUHCKOM BBIPAXXCHUHM — «B 3710pOBOM Teje 310pOBBIH TyX»
(mar. «Mens sana in corpore sano»), 4To SIBJSIETCS] HAPOIHBIM
OTPaXEHHUEM JTOr0 e B3IVIsJa, TOTJa KaK HPaBCTBEHHAs 3Ha-
YUMOCTL YIIPABJICHUSA XKCJIAHUAMU SBJISICTCSA ILIUPOKO pacIipo-
CTpPaHEHHBIM TIpejicTaBiIeHHeM o 1ooponerenu [18]. ABropckuii
IPU3bIB K YMEPEHHOCTU IIPOCICIKUBACTCS HA NPOTIKEHUHN BCC-
ro Texcra Koziekca, 1 B onpe/ieieHHON CTEIeHH MOXKET CIIY)KUTh
OTpaXCHHWEM B3IJIIOB HA JHETETHKY camoro ApHOJIbIA Je
BuinanoBbl. Uto kacaercst coueTaHusi «corpore et animusy Ha
crpanunax CajgepHCKOro kojekca 310poBbsi, B [11aBax LXXXVI
— LXXXIX yka3aHbl THIIbI Y€JIOBEUECKUX TEMIIEPAMEHTOB (Xa-
PaKTEpOB): CAHTBUHUK, XOJICPHUK, (hIICTMATHK, MEJIAHXOJIHK, TIe
packpbiTa B3aUMOCBS3b TEIECHOH KOHCTHTYIMH C OCOOCHHO-
CTSMU NYUIEBHBIX Ka4y€CTB H}Oﬂel\/'l, B COOTBETCTBHUU C yKasaH-
HBIMM THIIaMH [3].

E.E. llluran ormeuaer, uto B CajepHCKOM KOJCKCE 3J0POBbs
Apnoinb e Buinanosa yiesser ocoboe BHUMaHUe MpoduiiaK-
TUYECKUM MepaM IperoTBpalieHus 3adoneBanuil. Mccnenosa-
TCJIb HA3bIBACT KO}:(CKC INEPBOMCTOYHUKOM IIOHATHUE PUCKA, BEb
uMeHHO B CaJIepHCKOM KOZEKCEe 3710pOBbsi ApHOIIbI Jie Busuia-
HOBa BIIEPBbIC pacCMaTpPUBAET Pa3HbIe 00CTOSTENBCTBA, IPHBO-
qsiue K 3aboneBanusiM. [pu atom aBrop Konekca pa3mpliisier
HaJl COBOKYITHBIM ﬂeﬁCTBHeM HECKOJIbBKUX OGCTOS[TCJ'I]:CTB, TO
€CTh HaJl CUCTEeMHBIM MOJIXOIOM K BO3HHKHOBEHHIO 3a00jeBa-
Huii [13]. C BBIIEU3I0KEHHBIM MOXHO COIVIACUTHCS JIMIIb Ya-
CTUYHO, Benb B [1aBe LV oTtHOCHTENBHO NpUunH 3a00eBaHMiA
ApHonbn ne Buiutanosa oOpamaercs k ['unmokpary, ccpuiasich
Ha HEro Kak BIEPBbIC YIIOMHMHAIOLIEr0 NpUurHbl Oonesneil. K
ToMy ke Tpaauiu CpeqHEeBEeKOBOH MEIULUHBI UMEIOT B CBO-
eM 0a3uce aHTUYHbIE OCHOBBI, YTO JJEMOHCTPUPYET APHOJIB] 1€
Bunnanosa B Kozekce, ynmomunas I'unmoxpara.

Crenyer 00paTUTh BHUMaHKE Ha PYrod (parMeHT, rae aBTop
obparaercs k ueboTomMuy, Kak MeAMIUHCKOMY MeTony (I1aBa
XCI): «bepuch KpoBb IIyCKaTh TOJIBKO [OCIIE CEMHAIaTHIICTHS,
Jlyxa MHOTO U3 JKWJI BBIXOIUT IpU KpoBoltyckaHum» [3]. Cama
npouenypa aerammsupoaHa B Imase XCIV: «Uto x, kxorma
BEHY HaJpe3aTh pelIn, CleAyeT nenars, My korna myckaeub
KpOBb, WJIM KOTJa 3aBeplumi Imyckars? CMa3bIBaHUE Telna, IH-
Th€, YMBIBAHUEC, NBUKCHUS, ITOBA3KU — Bce 310 B mamsaTH XBaT-
Koit XpaHu, He IbIpsiBoit» [3]. MHTepecHo, uto duieboToMust, Kak
METO JICUCHUS UCIIOJIB3YETCS U B COBpeMeHHOﬁ MCIHUIIMHE, HA-
IpuMep, Ipu 3a001€BaHUAX NIEYCHH, CBSI3aHHBIX C N30BITOUHBIM
HaKOIUICHHUEM B Hel jkeliesa.

I Bunikok crnpaBeyIMBO OTMEYaeT, YTO Takasl MO3THYHas
(dhopma momaun matepuana B Kojekce Obla OnaronpustHa s
3alIOMUHAaHUA U IIOHHMMAaHHWA TCEMHU CJIOAIMH HACCJICHUA, KOTO-
pbI€ HE UMEJIU BO3MOXHOCTHU IOJIYyYUTH MeYaTHBIN OK3EMILIAP
u3nanus. Takum oOpazom, CajepHCKUN KOACKC 30POBbsi ObLI
JOCTYIIEH JIIOSIM C BBICOKMM YPOBHEM JIOXOJIOB M 00pa3oBa-
HUsS, @ TAKXKEC TEM, KTO 6bIJ'I HETPaAMOTHBIM HWJIM HE UMEIJI BO3-
MOXKHOCTH ero npuodpectu [19]. Mtak, npuHIUNIEl noxaepsxa-
HHUS 310pOBbsi, chopMmynrpoBaHHbie B Koziekce, ObUTH XOPOILIO
a/IaNITHPOBAHBI JUI PACIPOCTPAHEHUs B YCTHOU (opme cpeau
BCEX CJIOEB HACEJICHHS, YTO MPEIIIOIIOKUTEIBHO U ObLIO 3aruia-
HUpoBaHO ero asropom. H.K. Mommkasa BeLiBHraeT 10BOIBHO
OPUTHHAJIBHYIO UICI0 O TOM, 4TO CallepHCKHI KOIEKC 3J0POBbsI
SIBJIAETCS HE TOJIBKO OAHUM M3 HECKOJIBKHUX THUIIOB HAYYHBIX TEK-
CTOB I10 BOIIPOCaM 3[paBOOXPAaHEHHs, a OOJIbILE CBsI3aH C BO-
IPOCaMH MICHXUYECKOTO 30POBbsl. DTa CBsI3b CTAHOBHUTCS €LIIe
Oosiee 3HAYMMOM C HayaJoM MEpBBIX ynomMuHaHuii B EBporme
0 3aboneBaHuu yymoii B 1348 romy, MaccoBoe pacmpocTpaHe-
HHE KOTOPOH CIoCcOOCTBOBAIO PACIIMPEHUIO PHIHKA MEAUIIMH-
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CKOM KOHCYJIBTaTUBHOW suTeparypsl [20]. Takoe npenmnonoxe-
HHUEC KaXETCA BIIOJHE BEPOSATHBIM, YUYMUTBIBAA JSMHUACMHYCCKUEC
BCIbILIKN OyOoHHOH uymbl B CpenneBekoBoii EBpone. K atomy
crenyeT 100aBUTh TO, YTO «CIIACCHUE AYIIH» YCMAaTPUBAJIOCh B
CJICIOBAHWU XPUCTHUAHCKHUM JO0rMaM, a HE MEJAUIMHCKHUX PEKO-
mengauuil. [lonynsprocts CanepHCKOro Koziekca 310pOBbs KO-
nebanach B 3aBUCUMOCTH OT AIUIEMHUOIOTHYESCKON CUTYaIUH B
3anaznnoit EBporne Toro Bpemenu. Hebnarononyunas snuaemu-
yeckas 00CTaHOBKA IO3BOJIMIIA 3aKPENUTh CBs3b CallepHCKOTo
KOJIEKCA 37I0POBbsI HE TOJIBKO C XPHCTHAHCTBOM, HO U C IPYTUMH
koH(peccusmu, B yacTHocTH nyaanzmom. Hanpuwmep, 111, Komn-
6emt, b. Xomr u JI. Kiaycuep B uccienoBaHnu «310pOBbE,
60JIe3HH U JICYCHUE B CPEIHEBEKOBOM KYJIbTYpe» OOpalaroT
BHMMaHHE Ha TO, YTO Pa3BUTHE JKaHPA JIUTEPATYPbI IOTOOHOTO
CasepHCKOMY KOAEKCY 37I0pOBbsI Hauasnoch U3 EBponsl. OnHum
U3 BBIBOJOB HUCCIICIOBAHUS SABIIACTCA, YTO B CTpaHax 3araHoro
CpenuzemMHOMOpbs, ocobeHHo [IpoBance, Jlanremoke u Aparo-
He, JIATUHCKAs CXOJIACTHYECKasi CUCTeMa MEAUIIMHCKOTro o0yue-
HHSI HACTOJIBKO Pa3BHJIACH, YTO caMa YTBEPAWJIACh B KaueCTBE
MOJIENIM U CTaJjla HAaCJIeyeMbIM PECypCOM AJIsl HCIIOJIb30BAHUSL.
O):LHI/IM U3 CaMbIX BBICOKO OLCHCHHBLIX IPOAYKTOB CXOJIaCTHU-
YeCKON MEIMLUHBI, KaK Cpeld XPUCTHAH, TaK U CPEeAU HyJeeB
6bu1 CanepHCKUi KoJeKe 310poBbs. [lomoxenust CanepHCKOro
KOJIeKca MepeBe/ICHbl Ha UBPUT €BPEsSMH-palMoHaIucTaMu: 13-
pams Gen Mosed Kacnapu (1327 1) u Hocug Gap Txexyna xa-
Cedapau (mocne 1350 1) [14]. Takum oOpa3om, HEOOXOIMMO
OTMETUTH aKTyaJIbHOCTb K0)1e1<ca Cp€au HaMOHAJIbHBIX MCHb-
MIUHCTB, YTO AOIIOJIHUTECIIbHO NOAYECPKHUBACT YHUKAJIBHOCTDL €I0
coziepKaHHsI M BBICOKYIO MPO(ECCHOHATIBHOCTh €ro aBTopa —
ApHonbna ne Bunnanosa.

IlonaBas B CanepHCKOM KOZAEKCE 310pOBbS MEIUIIMHCKUE
3HAHUS B CUCTEMaTH3UPOBAHHOM B¢, ApHOJIb] Ae Buitanosa
AKLHECHTUPOBAJI BHUMAHUEC HA JUETOJIOI'MYECKUX COBETAX. B. ae
®pyroc T'oncanec u AJL T'eppepo Ilepans ormedanu, 4ro au-
€TOJIOTUsI ObLIA TOJHOCTBIO MHTEIPUPOBAHHAS B KOHLCTILHIO
CpeHEeBEKOBOH MEIUIMHBI, TAE MOCIEIHsS MOHUMAJIACh Kak
HayKa U UCKYCCTBO. MCJII/IL[I/IHa B IIPOLJIBIE BPEMEHA BKJIHO4a-
Jla TEOPETUUECKUH YPOBEHb, KOTOPBIH 3aKJIFOYANICs B IONBITKAX
ONPEACTUTh PUYUHBI 30POBbsl U 0OJIE3HEH, U MPAKTUYCCKHIMA
YPOBEHBb, KOTOPBIH OBbLI HpeqHa3HauyeH A HOJICpKaHWs U
coxpaHeHus 310poBbs [15]. Cuuraem, 4To AMETONOTHs ObLIa
TaKKe TECHO CBs3aHa C CHCTEMOH COONIONECHUs MocTa B XpH-
CTHAHCKOHM TpaJHLMK W IMO3BOJSIA B OIPENCSICHHOI CTeleHH
000CHOBATh npepiaracMbpl€ peJIMIruO3HbIMU HOPMaMHU IMUIEBBIC
OrpaHUYCHU U NPEAITMCAaHUA.

Crnenyer yrBepxaarh, uTo CanepHCKHNA KOIEKC 370pOBbs, OyI1y-
Y1 OpPraHM4YeCKUM COYETAaHUEM B3IJISIIOB ApHOIIb/A /e Buiuianosa
¢ Tpyaamu 6oJiee paHHUX aBTOPOB, CaM BBICTYITIA OCHOBOM JTst 060-
Jniee mo3HMX paboT. B ero cTpykType yCIOBHO MOXHO BBIICIUTH
o011Me peKOMEHIAINY O HOIePKAHUU HAUICKAIIETO COCTOSHUS
(M3MYECKOro M IMCHXUYECKOro 3710poBbsi (Hampumep, I[asa I
«IIpo ykpennenue ymay [3]). Konexc conepkut auerosnornueckue
COBETHI, TMTMEHUYecKue npennucanus (Harnpumep, [maa XXIII
«O MbIThE pyK» [3]), anatomuueckue cBeneHus (Imasa «O komu-
4eCcTBe KOCTel, 3y0oB U cocyoB B Tene uenoBekay LXXXIV), mo-
Ka3aHus U1 KPOBOITYCKaHUS U JICKAPCTBEHHLIC ITOKa3aHUs K YII0-
TpeOICHUIO PA3ITNYHBIX POIYKTOB TUTAHMSL.

BriBoasbl. [Tonoxenus CanepHCKOro Kojekca 340pOBbsl IO-
BIIVSUIM Ha Pa3BUTHE MeIUIMHBI U (uiocopun CperHeBeKOBOM
EBpormnsl 1 criocoOCTBOBaIN CTAHOBICHUIO COBPEMEHHOMN CUCTE-
Mbl OMOMEIUIIMHCKUX 3HaHHA. ApHOIBI J¢ BuuianoBa cmor
00bEAMHUTH HE TOJBKO mpeiiaraeMble CalepHCKOH MIKOJIOH
MEIULIMHCKUE MPEANUCaHMsI, HO U NPEACTaBUTh UX B MPOCTOU
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(dhopme st 3amoMuHaHUs. [103THUECKUIT CTHITB U3JIOKECHUS Ma-
Tepuajla OJHOBPEMEHHO YCIOXHSAET paboTy HajJ JOKYMEHTOM,
HO HOl'IyJ'lﬂpHOCTb JI@HHOI'o Tpyda B Me}lldLlMHCKOﬁ HayKe TOTro
BPEMEHHU CBUJETENIBCTBYET 00 YCICIIHOCTH PEeaau3aluyl 3TOTo
aMOMIIMO3HOTO TIPOEKTa ApPHOJIBIOM J¢ BuiuiaHoBa. YHusep-
CaJILHOCTh M aKTyaJlbHOCTh Koziekca mogdepkuBaeTcs TeM, 4To
OH NEPEBOANIICSA HE TOJIBKO XPUCTUAHCKUMU y‘leHblMI/l, HO U UC-
CJIEZIOBATEIISIMU U3 yucia nynauctoB. Koneke Breyatssier Tem,
4YTO, HECMOTPsA Ha HaBHOCTb €r0 COCTaBJICHHSA, MEIULHUHCKUE
npeanucanusi ApHoibjaa Jie BuiiaHoBa 0CTaloTCsl aKTyalbHbI-
MU 10 ceil JeHb. JleueHue pacTUTEIbHBIMU JICKAPCTBEHHBIMU
cpenctBaMu, GyeOOTOMUSI, TUETCTHKA, MHIICBBIC PEKOMEH/Ia-
LM, KOPPECTIOHAUPYIOTCS C METOJIaMU COBPEMEHHON MEIHIIM-
HbI U OTpaXaroT 63.30Bble CTaHAapThl CAHUTAPHOTO U SIIUACMH-
yeckoro Omarononyuns. [TepcreKTHBBI JalbHEHIINX Hay4HBIX
HCCIICIOBAHUH yCMaTPUBAIOTCs B 00JIee OCHOBATEIILHOM H3yue-
HUU OTIEJIbHBIX MOJOKECHUHN nueTeTukr CallepHCKOro Kojekca
310pOBbA, KOTOprﬁ HEAOCTATOYHO IMPEACTABJICH B HAy4HBIX
pa60Tax COBPEMECHHBIX YKPAMHCKHUX YYCHBIX 10 MCIWLUHE U
FYMaHUTapHbIM HayKaM.
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SUMMARY

SALERNO HEALTH CODE AS A SOURCE OF MEDICAL
AND PHILOSOPHICAL KNOWLEDGE

"Uvarova N., 'Lohvynenko B., 'Sobakar A., 2Martseliak O.,
3Slynko D.

!Dnipropetrovsk State University of Internal Affairs; *Taras
Shevchenko National University of Kyiv, *Kharkiv National
University of Internal Affairs, Ukraine

The purpose of the article is to comprehensively disclose the
meaning and relevance of the Salerno Health Code as a medieval
source of medical and philosophical memo. In the process of writ-
ing a scientific article, the authors have used theoretical, empiri-
cal, and historical methods of scientific knowledge, in particular,
methods of analysis, synthesis, deduction, comparison, the histori-
cal method, and the description method. In addition, the analysis of
medical legislation, publications in the media and scientific peri-
odicals, allowed us to study the essence and features of the Salerno
Health Code. The article gives reason to a correspondence between
the treatment methods proposed by the Salerno Health Code and the
methods of modern medicine and the reflection of the basic stan-
dards of sanitary and epidemic well-being. The individual compo-
nents of the Salerno Health Code were analyzed, which contributed
to the development of bioethical views on sanitation, gerontology,
dietetic, pharmaceuticals, disease prevention, medicine philosophy
and more. The attention is focused on the author’s approach to the
formation of a positive worldview by a person and its relationship
with the state of his physical health. The author symbolism of the
poetic presentation of medical and philosophical ideas is analyzed.
The treatise considers the author’s approach to the formation of a
positive worldview by a person and his relationship with his state of
health. The article notes insufficient attention to the work of Arnold
de Villanova in the scientific works of modern Ukrainian scientists
in medicine and the humanities, which determines the relevance of
further scientific research aimed at revealing the importance and
potential of this source of medical and philosophical knowledge.
Noted the relevance of certain parts of the Salerno Health Code for
solving the problems of modern medical science.

Keywords: Salerno Health Code, Salerno School of Medi-

cine, dietetic, philosophy of medicine, health..
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PE3IOME

CAJIEPHCKUM KOJEKC 310POBbSI KAK HMCTOY-
HUK MEJIUKO-®UJIOCOP®CKUX 3SHAHUIA

"Veaposa H.B., Jloreunenko B.A., 'Co6akaps A.A.,
Mapueask O.B., 3Cannbko /I.B.

! lnenponemposckuii  20cyOapcmeeHtblll  YHUBepCUment  GHy-
mpernux oex; *Kuesckuil nayuonanvuulil ynugepcumem um. Ta-
paca Lleguenko; *Xapvbkosckutl HAYUOHANLHBIL YHUGEPCUMEM
sHympennux oen, Yxpauna

Lenpro nccienoBaHus SIBUJICS aHAIN3 3HAUCHUS] W aKTyallb-
HocTH CanepHCKOro KOAEKCa 37I0POBBS - CPEAHEBEKOBOTO Me-
JIIKO-(DMUITOCOPCKOTO TpakTaTa. B McciaenoBaHUN HCTIONB30Ba-
HBl TEOPETHIECKHE, SMIMPUUECKHE M HCTOPUIECKHE METOJBI
HAyJIHOTO TIO3HAHMSA, B YaCTHOCTH METOIBI aHANIN3a, CHHTE3a,
JEOyKIUU, CPaBHEHHs, HCTOPUUECKUH METOJ M METO]| OIHca-
HUA. AHAIU3 MEIWIIMHCKOTO 3aKOHOMATeNbCTBA, MyONMKAIiA
B CpEICTBAX MAacCOBOH WMH(OpMAIWU W HAyYHOH NEPHOTUKH
MO3BOJIMII M3YYHTh CYHIHOCTH W 0coOeHHOCTH CaJepHCKOro
KOZIeKca 3710poBbs. lIpoBefeHHOE HCCIeTOBaHHE MO3BOJISET
CyIuTh 00 KOPPEeCTIOHANPOBAHUN TIpeaaraeMbix CalepHCKHM
KOJIEKCOM 3JI0pPOBbsI METOJax JIEIEHHsI C METOAAMH COBPEMEH-
HOI MEIMIMHBI U OTPaKeHWH OA30BBIX CTAHJAPTOB CAHUTAp-
HOTO W 3MHAeMHuYeckoro Omaromomyuus. IIpoananu3mpoBaHs!
oT/ienbHBIe cocTaBisrone CaaepHCKOTO KOAEKCA 3I0POBbS,
KOTOpBIE CIIOCOOCTBOBAIHM Pa3BUTHIO OHOATHUECKHX B3IVISIOB
M0 CAHWTAPHH, TEPOHTOJOTHH, IWETOJOTHH, (hapMaleBTHKE,
npoduaakTuke 3adoneBaHuld, GUIOCOGUN MEAUIMHEL. AKIICH-
THPOBAHO BHUMAHHE Ha 3HAYMMOCTH TPAKTaTa, KOTOPHIHA Mpes-
CTaBISET COOOH MEIMIMHCKYIO W (HIOCOPCKYIO MaMATKy. B
MpHU3Me TPAKTaTa PACKPHITA PEINTHO3HAS JOMHHAHTA Pa3BUTHS
¢dunocopun menuuuHbl iepuoga CpenHeBekoBbs. CaenaH BbI-
BOJI, UTO B TPAKTATe COAEPKUTCSA aBTOPCKHUiT MOAX0 K (HOpMH-
POBAHUIO TTO3UTHBHOTO MUPOBO33PEHUS M €T0 B3aMMOCBS3H C
COCTOSHHEM (hH3MIECKOTO 37I0POBbS UeIOBeKa. YKa3aHo, 4To B
Hay9IHBIX PaboTax COBPEMEHHBIX YKPAaHHCKHX YUCHBIX IO Me-
JUIMHE W TYMaHUTApPHBIM HAyKaM HEIOCTaTOYHOE BHIMAaHHUE
YAETIeHO M3YYEHHIO TpakTarta ApHombaa ne Bummanosa. Dtor
(haKT AUKTyeT HEOOXOMMMOCTh MTPOBEACHHUS TANTbHEHIINX Hayd-
HBIX HCCIIETIOBAHHH, HAMIPABISHHBIX HA PACKPBHITHE 3HAYUMOCTH
U TIOTEHIMaa yKAa3aHHOTO MCTOYHHMKA MEAWIMHCKHX U (PHII0-
codckux 3HaHUKA. OTMEUeHa aKTyaJlIbHOCTh OT/JEIBHBIX YacTel
CaJyIepHCKOTO KOJIEKCa 30POBBS sl peIICHHs TPoOIeM CoBpe-
MEHHOW MEIUIIUHCKON HAyKH.
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MHOTO®AKTOPHASA MOAEJb ®UHAHCHUPOBAHUSA TIPO®PUJTAKTUKHA
N JEYEHUSA JUPODPUTIAPUO3A (OCHOBHBIE ITPUHIIUIIBI
N IMTOKA3ATEJIN D®@PEKTUBHOCTHN)

'"Bonus E.U., 2Mapuenxo O.C., 2llleuenxo JI.C., 'Cxopux JI.W., 'Boxus W.II.

1 Xapwkoeckas meouyunckas akademusi nocieounionno2o oopasosanus M3 Ykpaunol,
’Hayuonanehwiii opududeckuil ynueepcumem um. Apocirasa Myopozo, Xapvkos, Ykpauna

Bonpiioe BHUMaHHEe KIMHUIMCTOB B nocueanue 10 et npu-
BJICKAIOT 3a00JICBaHMS YEJIOBEKA, BBI3BAHHbIC JMYMHKAMH HeE-
CBOWMCTBEHHBIX €My I'€JIbMUHTOB KUBOTHBIX. YCTaHOBIICHO, YTO
STUMH BHIAMH TeJIEMUHTOB YEJIOBEK 3apa)KaeTCst TEMH JKe MyTs-
MH, YTO U cneuuduiecKiuMu it Hero Buaamu [1].

Tonbko B MCKIFOUUTEIBHBIX CITy4asiX reJIbMHUHTBI JKUBOTHBIX,
HECBOIICTBEHHbIE YEJIOBEKY, Pa3BUBAIOTCS B €r0 OpraHu3Me /10
MOJIOBO3PEJIOr0 COCTOAHMS. Kak paBmiio, OHM IPOXOASAT TOJIBKO
paHHHUE CTaJUU PA3BUTHS M, COXPAHSSA CIOCOOHOCTH K MHIPa-
LI, HEPEJIKO 3a/IePIKMBAIOTCS B TKAHAX B TEUEHHE JUTUTEIBHO-
ro BpeMeHu [2]. Habmionenus uccnenoBatesneil, IpoBeaCHHbBIE
Ha DKCIICPUMEHTAJIBHBIX JKHBOTHBIX, MOKA3aJld, YTO JIUYMHKH
IeJIbLMUHTOB, IIONaB B HEOOBIYHOTO XO3MHA, OOHApYKHUBAIOT
TEHACHIMIO K MUTPAMH MCKAKCHHBIMU MyTAMHU. DTa TEH/ICH-
1Sl IPUBOAUT K YCHIJICHHIO TTATOICHHOTO BIIMSHMS, TOCKOJIBKY
B TAaKOM CJIy4ae JIMYMHKHM HEPEeIKO MOTYT IomaiaTh B Gosee pa-
HHUMBbIE TKaHH, YeM Te, KOTOPbIe UM BCTPEYAIOTCS IIPH OOBIYHOM
MyTH Murpauui [3].

B nocnennee Bpems B Ykpanne Bce OOJIBIIYIO aKTyaJbHOCTD
npuoOpeTaer mpodnemMa TPAaHCMHUCCUBHOTO 300HO3HOTO Tellb-
MHHTO3a — TUPOGHISIPHO3a.

ITepBoe ommcanue 3a00neBaHUs TUPOGUIIPHO3OM TIPUHAI-
JIXKUT HOPTYTaIbCKOMY Bpady, KOTOPBIi BBIICIHII TTApa3uTa U3
1a3a IeBoUkd B 1566 roxy. Cnenyroliee onucaHne OTHOCUTCS
k 1867 rony, xorga B MiTanmuu ObLI BBISIBIEH CITy4Yail TOIKOKHOTO
nupoduisiprosa [4].

DTOT mapa3nuTo3 LIMPOKO PACIPOCTPAHEH B TPOIUYECKUX H
CyOTPONMYECKUX PErHOHAX IUIAHETHI, & TAKKe MHOTHX CTPaHaX
EBponel. B Hacrosimee Bpemst B Mrtanum 3aperucTpupoBaHO
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Gonbiie 298 ciydaeB 3aboneBaHus JrOACiH AUPODUIIPHO30M,
Ha llpu-Jlanke — 131, Bo ®panuun — 75, B Poccun — 69. Cy-
LIECTBYeT MpsIMasi 3aBUCUMOCTh MEK/Ty 3apa’KeHHOCTBIO TIOEH
1 JKUBOTHBIX. MaKCHMabHbIA CPOK KHU3HU TUPOGUIApHIA B Op-
TaHU3Me XO35MHA COCTaBILIET JBa rofa. 3a 3TOT MEpHOJ OfHA
caMKa mapasuta oTpoxaaet 10 20 MiH. muauHoK [S]. [TosTomy
00JIe3HB YacTO MPUOOPETAET XPOHUUECKUI XapaKTep.

T'ocynapcTBamu, HEONAromoMyYHBIMU O TUPODHUISIPHO3Y, Ha
CEroHAIIHUN JeHb ABIAOTCS Takxke ['peuns n Mpan. B atux
cTpaHax ot 25 1o 60% cobak 3apaxensl aupodunspusmu. He
HCKJIIOYEHO, U4TO B OMIKalIIne ToAbl U YKpanHa BOWIET B CIIU-
COK CTpaH, HeOIaronoIy4HbIX MO 3TOMY 3a00JICBAHUIO.

[Ipobnema aupoduasipuo3a, BHI3BIBAEMOTO HEMAaTOAAMH
Dirofilaria repens u Dirofilaria immitis, B Harei ctpane usyde-
Ha HEJIOCTATOYHO M OCTAETCS CIOKHON B MUIEMUOIOTHYECKOM
IJIaHE U B MIaHe paHHed AuarHocTuku. OTCYyTCTBUE KIMHUYE-
CKHUX MPH3HAKOB 3a00/I€BAHUS Y HKUBOTHBIX, PA3IMYHBIN HHKY-
OaLMOHHBII mepuos 3a001eBaHNs y YeNOBEKa, IJI0X0e 3HAHUE
JaHHOHM TpoOneMbl MEAUIMHCKUMM PaOOTHHKAMH — BCE 3TO
CHOCOOCTBYET NO3HEH U HEKa4eCTBEHHOM MTOCTaHOBKE THArHO-
3a «/dupodunspuos» [5-7].

Jupodunsapuossl (mmpp no MKB10 — B74.8) — TkaneBble
(bUIAPUO3BI JKUBOTHBIX, TPOSBISIOIIMECS Y YeI0BeKa 00pa3oBa-
HHUEM IO/IBUKHOM OIyXONH MOJ KOXKel Ha pa3uYHbIX yJacTKax
TeNa, a TakKe MO KOHBIOHKTHBOM mimasa (mHBasus Dirofilaria
repens) [8,9].

Jupodunsapuu — TOHKHE HUTEBUIHbIE HEMATObI OEI0TO I[Be-
Ta (c nat. diro - )KeCTKHid, repens — MoN3y4ni, immitis — sxkecto-
kuit). Pasmepsr momoBo3pernsix camok: ainuHa D. repens moctu-
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raer 135-170 mm, camiuioB-50-70 MM, MakcuMajbHas IIMPUHA
Tena — 1,2 mM. Ha tene nupoduisipuii nMeeTcst Ky THKYJISIpHast
HpO/I0JIbHAs TPEOHEBUIHOCTh M HEXHAas MOIepevHas Kolibua-
TOCTh (MCUYepUYeHHOCTh). Mukpopusipun pazmepom: ot 0,275
10 0,362 MM amunse! 1 0,006-0,008 MM IIUPUHBI, YEXJIUK OTCYT-
CTBYET, 3aJHUI KOHEIL| Cy>KCHHBbIH, HUTEeBUHbIH, HE CONCPKUT
sJIep coMaTHUeCKuX Kietok [8-10].

Jupoduisipuit — TpaHCMHUCCHBHBIE OMOTEIBMHUHTBI, UX Pa3-
BUTHE IIPOUCXOAUT CO CMEHOM X035€B: OKOHYATEILHOIO U MPO-
MEXYTOUYHOTO (nepeHocuunka). [lepeHocunku — KoMapsl poaoB
Culex, Aedes, Anopheles, 60ee HHTCHCHBHO 3apaskaroTcs KO-
Maphl IIEpBbIX ABYX ponoB [8,11].

B neuHUTHBHOM XO3SMHE IOJOBO3PENIbIE CAMKH OTPOIKIa-
I0T B KPOBb JIMYMHOK TepBoii craguu (L1) — Mmukpoduspui,
KOTOpbIe, HE H3MEHsSICh MOPQOIOrHYECKH, LUPKYIHPYIOT B
KPOBEHOCHOW CHUCTEME >KMBOTHOTO B TEUEHHUE 2,5 JIeT WU 10
TOr0O MOMEHTA, KOT/ia MONaayT ¢ KPOBBIO B KUILICYHUK KOMapa.
W3 kuiIeyHnKa OHK aKTUBHO MUTPHPYIOT B ITOJIOCTH TeJa U pas-
BUBAIOTCSl B MAJbIIUTHUEBBIX COCYJIAaX [0 JINUMHKUA WHBA3HOH-
Holt craguu (L 3), mocie yero MUrpHpyIOT B FOJIOBHOM OTAEN
HacekoMoro. Pa3BuTue OJHOTO IOKOJIGHHS JIMYUHOK B Teje
KOMapa MPOUCXOAUT IIPH TeMIIepaType OKpyxkKarolle cpenbl
Boiie +14°C, eqununa passutus aupoduisipuit pasua 130
EP/1, npu temneparype +23-28°C pa3BuTHe IPOUCXOIUT — 3a
8-17 nueii [12]. B opranusme cobaxu cryctst 120 nHeit nocie
3apakeHusl 0OHAPYKUBAIOT [10JIOBO3PEIIBIX CAMOK U CaMILOB,
gyepe3 190-200 nueit — mukpodwmispun. Bech KU3HEHHBIH
LUKJI Pa3BUTHUSI BO30yAMTENs 3aBeplIaeTCs NMPUMEPHO B Te-
yeHue roja. [Ipo1omKUTeNbHOCTD )KU3HU B3POCIIBIX TUPOQH-
nApuit cocTasiser 2,5-7 aeT, MUKpOQHIAPUil B KPOBU cobak
— 2-2,5 rona. CpeHss NpOLOJIKHUTEIBHOCTh IPEHAaTEeHTHOTO
nepuona D. immitis B opranusme cobaku cocrasiser 235
nuei, D. repens — 193 nqus [9,13].

VHBa3MOHHBIE THYNHKH AUPODUISIPHIA, MONABIINE K YeJIOBe-
KY, aKTUBHO TI€PE/IBUTAIOTCS 10 MOAKOKHBIM TKaHSIM H B IIEPUOJT
OT HECKOJIbKUX MECALEB 10 OJHOTO roJla ¢ MOMEHTA 3apaKeHUs
TaK)Ke Pa3BUBAIOTCA A0 CTaJUH B3POCIOrO IeJIbMUHTA, BOKPYT
KOTOPOT'O BIIOCJIEACTBHU 00pa3yeTcsi TOHKOCTEHHAs! Karcylia.
CaMKH OCTaloTCsl HEOIIONOTBOpeHHbIMU. Ho Henmb3s comia-
CHUTBLCSI ¢ MHEHHEM, YTO OHU BOOOINE HE JOCTHUIAIOT IOJIOBOM
3peJIoCTH B opraHnime (paxyJIbTaTHBHOTO XO3SIMHA U SIBJISIIOTCS
«CTEpUWIBHBIMM», a YEJIOBEK CTAHOBUTCS Kak Obl Omosormue-
CKHM «TYNHUKOM» 1J1s1 napasuta [9]. Penkue ciyyan uHBa3supo-
BaHMS 4YeJoBeKa 2-3 caMKaMM, MMEIOIIMMH pa3Hble pa3Mepsbl
Tea, BOZHUKAIOT, BO3MOXKHO, IIPH PEUHBA3HH.

OcHoBHbIE (DAaKTOPBI PacHPOCTPAHEHUS TAHHOTO 3aboJeBa-
HHSI MOYKHO Pa3/einTh Ha (aKTOPbI XO3s5HHA U (HaKTOPHI Iepe-
HOCYHKA.

@dakTophl X0351MHA BKJIIOYAIOT BBICOKYIO IUIOTHOCTH cO0aK B
TeX 00IacTsIX, IJIe CYIIECTBYIOT NEPEHOCUUKH, [UTUTENIbHbIH T1a-
TEHTHBIH MEPHOJ 10 5 JIET, B TeUCHHUE KOTOPOTO B KPOBH IIPUCYT-
CTBYIOT LUPKYJIUPYIOLINE MUKPODHIISIPHH, a TAK)KE HEIO0CTATOK
9 }eKTHBHOr0O UMMYHHOTO OTBETa Ha MApa3UTHPYIOLUIUX BO3-
Oynureneii [14-16].

®DakTopsl MEPEHOCUMKA TaKHe: MOBCEMECTHOE PacCeleHUs
KOMapOB, SIBIISIFOLMXCS TIPOMEXKYTOUHBIMU X035€BaMH, UX CIIO-
COOHOCTh K OBICTPOMY YBEITMYCHHIO MOIYJISALUA M KOPOTKHUIA
HEePHOJ PA3BUTHUSI B HUX MUKPO(UIIIPUIL 10 JTMYUHOK 3 CTauu.

Jleyenue nupoduisipuos3a yenoBeka, B OOJIBIIMHCTBE CIIy-
YaeB, ONEPaTHBHOE. [€IBMUHT yHamseTCsl U3 OIyXOJH IpH
IUTAaHOBBIX ONEPATUBHBIX BMELIATENLCTBAX WM «CIIydailHO»
OpU yAaJCHUU aTepoM, alIeHIIKTOMHHM WIH HPU APYTHX
onepanusx [17].

© GMN

OTaenpHOE MECTO 3aHMMAeT yaJeHHe TelIbMUHTA U3 TKaHeH
miasa, 4yto TpeOyeT CHeLUaIbHOM ammaparypsl ¥ BMEIIATelIb-
CTBA CIIELUAIUCTOB (OKYJIUCTOB, XUPYPIrOB, KOCMETOJIOIOB).

C 1enpio MEIMKaMEHTO3HOTO JICUCHMs] IPHMEHSIOT Mpera-
partbl, cozep)kalie aib0eHa301, 0COOCHHO KOTAa pelaeTcs
BOIPOC KOCMETHYECKOTO IIaHa MK O€30MacHOCTH OpraHa 3pe-
Hus1. Jl03a paccUMTHIBAeTCs HAa KT Beca OOJIBHOTO.

KOHTpOHbele MEPOIIPUATUA Yy JKUBOTHBIX OCYLICCTBUTH
TPY/AHO, MOITOMY NPOQHIAKTHKA OCHOBBIBACTCSl HA JICUCHHHU.
[IpenaparoM, MKUPOKO MUCIIOJIBL3YEMbIM JUIsl TOH LIEIIH, SBISIETCS
):[I/IeTl/lﬂKap6aM331/lH, YTO B SHACMHYHBIX OGHaCTHX Ha3HA4YacTCsA
NepopajIbHO €XKETHEBHO LICHKAM B BO3pacTe OT 2-3 MeCsLEB.
[Ipu mpueme 3TOrO Mpenapara MOruOAOT JTUUYUHKH M, TAKUM
o0Opa3oM, oTnajaaet npodiaeMa JeYSHHs KUBOTHBIX TIPU SBHOM
3aboneBanuy, a Take Mukpodwsipuemun [18,19]. B tponu-
YEeCKUX CTpaHax Mpernapar Ha3HauyaeTcsl B TEYCHWH BCEro roa,
a B CTpaHax ¢ Oojiee yMEpeHHBIM KJIMMAaTOM, IJI¢ pacipocTpa-
HEHHE KOMapoB CE30HHO, JICUCHHE HAYMHACTCS 3a MECSIl 110
Ce30Ha Pa3BUTHS KOMapoB M HpeKpaliaeTcs depe3 2 mecsia
Hociie ero OkoH4YaHus. [Ipyu mpoBeneHHH MPOPHUIAKTHISCKUX
MepOnpuATH 0ojiee B3POCIBIM cOOAaKaM HIIH IMOCTC JICUCHHS
GOJIBHBIX CO0aK, ClleyeT yOSaUThCs, YTO OPraHu3M JKUBOTHBIX
SIBJISICTCSI CBOOOTHBIM OT MHUKPO(UIISIPHIA, TaK KaK MOCIIE Jeue-
HUs JlI/IeTI/IH](ap6aMa3PIHOM Y UHBa3UPOBAHHBIX cobak MOTYT OT-
MeyaThes aHaQMIIAKTHUCCKUE Peakiny. B Hauaye mpoBencHus
NPOGHUIAKTHYECKUX MEPOIIPHUATHI Kaxble 6 MECSILEB CICAyeT
PEryJsIpHO HCCIeoBaTh coO0aK Ha MUKPOQUIIIPUH.

Jns npodumakTHKK  AUPOGUIAPHO3a HEOOXOAMMO CBOEB-
pPEMEHHOE JIeUeHHE JKUBOTHBIX KaK MCTOYHHMKA Oose3nu (ocy-
IIECTBIISCTCS BETCPUHAPHOM CITYKO0i1), MPOBEICHHE IC3UHCCK-
IIMOHHBIX METOJI0B OOPBOBI C MEPEHOCUUKOM (OCYIICCTRIIACTCS
HPEINPUATHIMU BceX (OPM COOCTBEHHOCTH), JICUCHHUE W JUC-
IaHcepHoe HabroneHue (10 3-X MecsueB) 3a OOIbHBIMU (OCY-
IIECTBIISIETCS J1eUeOHO-TPOPUIAKTHYCCKIMH YUPSIKICHUSIMA ),
opraHusanuss U BbIIIOJIHCHUE pa60T B o4yarax, B IIATHKHJIOMC-
TPOBOI 30HE, CAaHUTAPHO-TIPOCBETUTENIbHASI paboTa ¢ Hacele-
HueM. JluuyHas npoduiakTHKa: MPUMEHEHHE DPEreIeHTOB OT
HaIaJeHHs KOMapoB.

OcyniecTBICHHE BCEX yKa3aHHBIX HAINpaBJICHUH mpoduiak-
TUKH U JIeYeHHs AUpoQusipruosa siBIseTcs 3aTPaTHBIM, HyK/1a-
€TCs B IIOCTOAHHOM (bl/IHaHCI/IpOBaHl/Il/I 3a CUCT pa3JIMYHBIX HUC-
TOYHUKOB — CPEACTB roCyaapCTBEHHOI0O U MECTHBIX 6}0)1)K6TOB,
IpeNNpUATUN, HaCeJICHHUS.

MarepuaJj 1 MeTOAbI. METO10JI0r0-METOANYECKUE MTOIXObI
K 00OCHOBaHHMIO MHOTO(GaKTOPHONH Mojenu (pUHAHCHPOBAHMS
NPOGHUIAKTUKY U JICUCHUS TUPOPHUIIIPHO3a KAK OCHOBBI aHAITH-
3a ero SKOHOMHUYECKOU 3(h(HEKTUBHOCTH.

1. KomrutekcHslit moaxo K huHAHCUPOBAHUIO OOPHOBI C AH-
POGUISIPHO30M Ha OCHOBE IPUHIIUIIOB:

a) ydeT BCEX HOCHTEJCH: MOCKOJBbKY IHUPOQHUISIPHU — ITO
TPaHCMUCCUBHBIC 6I/IOF6J'II>MI/IHTI)I, PasBUTHUE KOTOPBIX IIPO-
HCXOOUT CO CMEHOH X03s€B (IPOMEKYTOYHOIO U OKOHYATEIIb-
HOTO), pacxopl Ha MPoQUIAKTUKY 3a00JeBaeMOCTH YeJIOBEeKa
H XHUBOTHOI'O (OKOH‘laTeJ'[bHOFO XO3${I/IH3.) JOJIKHBI BKJIFOYATh
(DMHAHCUPOBAHNE CAHUTAPHON OOpPabOTKM MECT OOHTaHUS
IIPOMEKYTOYHOIO XO35iMHA (IepeHoCcuYrKa) — KoMapoB. MHaue,
npoduakTHKa TUpOGHUISIPHO3a Y OKOHYATEIIBHOTO XO3sIMHA Ha
OIIPE/ICNICHHOM TeppUTOpHK OyleT MMETh KPaTKOCPOUHBIH (-
(eKT, MOCKOJIBKY yrpo3a 3apakeHUsI OT MPOMEXKYTOUYHOIO XO-
3siMHA (IIEPEHOCUMKa) COXpaHsaeTcs U aaxe ycunusaercs. [Tpu
OTCYTCTBHM O0paOOTKM MECT OOMTaHHs KOMAapOB KOJIMYECTBO
HEePEHOCYNKOB AUPOGMISIPUI TPHYMHOKAETCSI U, CIIE/IOBATEIb-
HO, pacTeT 3a00J1eBaeMOCTb JIFOJCH 1 )KUBOTHBIX.
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Onnako, HeI(PPEKTHBHBIM SIBISIETCSI U MPOTHUBOIIOIOKHBIH
Imoaxoa K (I)I/IHaHCI/lpOBaHI/I}O: €CJIM OI'paHUYUTBCA pacxodaMu
Ha 00paboTKy TEeppPUTOPHI M HE BKJIAIbIBATH CPEJICTBA, Ha-
HpUMep, B JISKAPCTBEHHYIO NPOQHIAKTHKY IUPOPUILIpHO3a Y
co0aK U KOILIEK, Pa3bsICHUTEIIbHYIO JIESTEIbHOCTh, HallpaBJeH-
HyI0 Ha MH(POPMHPOBAHHE HACEICHUSI O HEOOXOIAMMOCTH IPO-
(UIAKTHKY ¥ CBOSBPEMEHHOT'O JIGUCHHUS ITOTO 3a00JICBaHUs, TO
BCIIEJICTBHE TOUCYHOTO XapakTepa 00pabOTKH MECT CKOIICHHS
HPOMEKYTOUYHOTO XO3MHa, T0Ka3aTel 3a00JIeBaeMOCTH JIHPO-
(busapro3oM OyzeT yBeINUUBATHCS.

0) y4er Bcex 00OBEKTOB, MOBEPIKEHHBIX 3aPaXKEHHIO: NCXOMS
U3 TPAHCMUCCHBHOCTH ANPO(UIIpHUii, PUHAHCHPOBAHHE J1OIK-
HO BKJIFOYATh PacXoiibl Ha 00prOY ¢ 3a001€BACMOCThIO JTFOICH 1
JIOMAIIHKUX JKUBOTHBIX (TIPOQHIAKTHKA, JICYCHHE), HA CAHUTap-
HyI0 00paboTKy OpOISTYMX JKUBOTHBIX, 00PaOOTKY TEPPUTOPHIA
(;ieca, pexu, o3epa, BOJOSMBI, [IOMELICHHS);

B) y4eT BCEX HAIIPaBJICHUH U CPEICTB MPO(UIAKTUKH U JIeue-
HUs1 3200JICBaHMSI.

Ipodunaktuka aupoduispuosa mnpexanosaraet oopadorT-
Ky TEPPUTOPHH OT KOMAapoOB KaK MEPEHOCUYUKOB IUPOQH-
JSIpUH, JIEKaPCTBEHHYIO NPOQHIAKTHKY AUPODUIIpHO3a y
JIOMAIIHUX CO0aK M KOLICK, PaclpoCTpaHEHHE 3HAHUH H
uHpopMauK o0 3a00JEBaHUU U OCYIIECTBICHUE JPYTrUX Me-
pornpustuii. Heo6xoauMo noguepkHyTh, 4TO MpopUIIakTHKa,
(bakTUYECKH, SIBISICTCS COCTABHOW YacThio JiedeHHs. Tak,
JICKapCTBEHHAs MPOQHMIAKTUKA — 3TO BaKHEWIIIEe CPEICTBO
HPEAOTBPAILICHUS TSOKEIBIX U 3alyIIeHHBIX GopM AupoduIIs-
pHO03a y KUBOTHBIX, KOTOPBIE TSIKEJIO MOJAAIOTCS JICUCHUIO.
Hanpumep, cobakam aHTHIIapa3uTapHbIC MIPerapaThl BBOIIT-
Csl ©KEMECSIYHO BO BpeMs JIETa KOMapoB M €IIe OAMH MeCsI
H0CJIe OKOHYAHUS Ce30Ha.

Jleuenne nupoduisipuosa (XUpyprayeckoe i MeAMKaMeHTO3-
HOE), B CBOIO O4Yepellb, SBISICTCSI OJHOBPEMEHHO U CPEACTBOM
pOGHUIAKTHKH, TOCKOJIBKY, IPEJOTBPAIIAeT BO3MOXXHOCTh pac-
pOCTpPaHCHHS 3a00JICBaHUS.

Takum oOpa3om, UCXozsl U3 HEOOXOAMMOCTH ydeTa pas3iind-
HBIX (HaKTOPOB, KOTOPBIE MPSIMO WIIM OHNOCPEIOBAHHO BIUSIOT
Ha ypOBEHb 3a00JI€BAEMOCTH, (PHMHAHCHPOBaHUE OOPHOBI C K-
POOUIAPHO30M TOJKHO OBITH KOMITICKCHBIM, YYHTBIBATh HO-
curenel Iupoguisipuil, 00beKThI, OBEPIKEHHbIE 3aPAKCHUIO,
cpencTBa NpOo(UIAKTUKH U JICUSHUSL.

2. IMoxxon k (hUHAHCHPOBAHHIO OOPHOBI ¢ TUPODGUIIPHO30OM
Ha OCHOBE TCOPHIA KBA3HOOIIIECTBEHHOTO OJiara M BHEIIHUX KC-
TepHaIUH.

Bo-nepBbix, 60oppbe ¢ 3a001€BaeMOCTBIO AUPOGUISIPHO-
30M MPHUCYLIM XapaKTEPUCTHKH OOIECTBEHHOIO M YaCTHOTO
6nar. C otHOM CTOPOHBI, CBOICTBaMU NMPOQUIAKTUKHU U JIede-
HUs 3a00JIeBaHMs KaK OOIECTBEHHOTO Oyiara, MpOU3BOICTBO
KOTOPOTO OCYIIECTBISICTCS 38 CYET CPEACTB IOCYIapCTBEH-
HOT'O U MECTHBIX 6}011)KCTOB, ABJISIKOTCA HeH36VIpaTeHbHOCTb
B NOTpeOJICHUH; OTCYTCTBHE MCKIIOUCHHN U3 MOTPEOICHUS;
KOJIJICKTUBHOCTb HOTp€6HeHl/I${ BCEMMU I'paxXJaHaMH, HE3aBU-
CHMO OT TOTO, IJIATSAT OHM 32 HEero MK HeT. Tak, eciu 3a cyer
CPEICTB MECTHOrO OIO/KeTa OCYILIeCTBISICTCS 00padoTka
OTIpE/ICICHHON TEPPUTOPUH, TO €€ pe3yIbTaTaMu MOJIb3yeT-
Csl BCe HaceJieHHe, He3aBHCHMO OT TOTO, IUIATHJIHM TpakIaHe
HAJIOTH WK HeT. To jke KacaeTcs IMOJY4YeHHs HacelleHHEeM
ONPE/ICIICHHBIX BHUJIOB OECIUIATHOW MEIUUMHCKOW MOMOIIIH.
C apyroil CTOpPOHBI, YCIyrH HO NPOQHIAKTHKE U JICYCHHIO
IUpOGHUIIPHO3a SBISIIOTCS YaCTHBIM 0JaroM, KOTOpoe oIlia-
YHUBACTCA €0 KOHCYHBIMHU HOTp€6I/ITeHﬂMI/I, LECHbI HA KOTOPOEC
peryiaupyiorcsi peiHKOM. Takum oOpa3oMm, npoduiakTuka u
JIeUeHUEe TUPOGUIISIpUo3a — 3TO KBa3HOOIIECTBCHHOE 0Jaro,
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MPOU3BOJACTBO U MOTPeOICHHE KOTOPOTO MPEAINOoaraeT ocy-
IIECTBJICHNE KaK TOCYJapCTBEHHBIX, TaK M YaCTHBIX PacXo-
JIOB.

Bo-BTOpBIX, OCYIIECTBICHUIO WM HEOCYLIECTBICHHIO
omnpeJeNieHHbIME CyObekTaMu (prHAaHCHPOBaHUS MPOQUIAK-
TUKU ¥ JIeUCHHUs JUPOGUISIpHO3a MPHUCYIIU ONpPEACICHHbIC
BHEIIHUE Y(PPEeKTh (IKCTEPHAIUHN) KaK BBITOJIBI U IMOTEPH
Tperbux nul. Tak, eciu rpaxxaane, HanpuMmep, He GUHAHCH-
pyIOT 00paboTKy OT KOMapoB MPUHAIJISIKAIIUX UM HOMeIle-
HUI{ ¥ y4aCTKOB, TO HETaTHBHBIM BHEIIHUM 3((hekToM Takoro
Oe3neiicTBus OyneT pacrnpocTpaHeHHe 3a00JeBaeMOCTH Kak
Ha COCEJHMX y4yacTKax, Tak u B perunone. 1 naoGoport, je-
KapcTBeHHast npoduiakTuka Jupoduisipuosa y JOMAIIHUX
JKUBOTHBIX, 00pab0OTKa MOMECHICHUI M TEPPUTOPHUNA 3a CUET
CPEICTB UX BiaaeibleB (4acTHOE 6J1aro) 00aacT mO3UTHB-
HBIM BHEIIHUM 2((PEKTOM, KOTOPBINA MPOSIBISETCS B CHHIKE-
HUH yPOBHsI 3a00JI€BAEMOCTH B PETHOHE.

[MosTomy, npuHIMIOM MHOTrO(aKTOpHONH Mozxenu (GuHAHCH-
poBanuss GOpLOBI C AUPOGUIIPUO30M SIBISETCS MHOTOCYOb-
eKTHOCTh (DMHAHCHPOBAHHS KAaK HCIOJIb30BaHUE (UHAHCOBBIX
pecypcoB rocyaapcTBa, TEPPUTOPHATIBHBIX OOIIMH, IPEAIpH-
ATHIA BCeX (OPM COOCTBEHHOCTH, HACEJICHHUS, OOIIECTBEHHBIX
OpraHu3anuii, HHOCTPAHHBIX HHBECTOPOB, OJIArOTBOPUTEIBHBIX
($hoHII0B.

3. CoueraHue HENpPEepbIBHOTO M JUCKPETHOTO TOAXOAOB K
(uHaHCHPOBaHHUIO OOPBOBI ¢ aUpOdUIApHO30M. Bo-MepBhIX,
npoUITakTHKA U JICUCHUE TUPODGUISIpHO3a HE TODKHBI TIpe-
PBIBATHCS, UCXOJIS U3 ITOTO, NX (pUHAHCHPOBAHHE JOJKHO OBITH
IIOCTOSTHHBIM. BO-BTOPBIX, B COOTBETCTBUHU C JUCKPETHBIM IO~
XOJIOM, PAacXo/bl Ha KOHKPETHBIE MEPOIPHUSTHS 10 NpOopHIaK-
THKE W JICYCHHUIO AUPOQUISIPHO3a TOJDKHBI OCYILIECTBISTHCS
HE €JMHOBPEMEHHO, a II0CIE0BATEIbHO, YTO MO3BOJISIET 00e-
CIIeuMBaTh HEOOXOAMMBIH OanaHc HanpaBiIeHHH M MCTOYHHKOB
(MHAHCUPOBAHUSI, ONTHMAJIBHO PACIIPEeIIsITh U UCIIOIb30BaTh
OrpaHUYCHHBIE (PUHAHCOBBIE PECYPChl T'OCYAAPCTBEHHOIO H
MECTHBIX OFOKETOB, MPEANPUATHH, HaceneHus. J[uckpeTHoe
(MHAHCUPOBAHUE TOJDKHO ONMPATHCS HA MOCTOSHHBIH MOHUTO-
PHHT 9KOJOTHYECKHUX, MEAUIMHCKUX U APYTUX (aKTOPOB U MO-
Kazaresneil 3a0051eBaeMOCTH TUPODUISIPUO30M.

[Mpunnuner MEOTOMAKTOPHOU MOmenu (puc. 1) MoCIy I
OCHOBOH Mpe/IaraeMbIX METOANYECKHX IOAXOMOB K aHAIU3Y
a¢dexTrBHOCTH (PUHAHCHPOBAHMS NPOPHUIAKTUKU U JICYCHHS
nupodusprosa.

Bo-1epBhIX, YKOHOMUUECKYIO 3()(HEKTHBHOCTh (HHAHCHPO-
BaHUs XapaKTEPH3yeT COOTHOILICHUE PEe3YJIbTaTOB OIPEAEiICH-
HBIX MEPOTPUSATHIA B 3TOi 001acTH U ()UHAHCOBBIX PECYPCOB,
MCIOJIB30BaHHBIX JUIS WX JOCTIKeHus. Jlsi mcciemoBaHus
HICIIOJIb30BaHbl JJaHHbIE XapbKOBCKOM 00JaCTHON caHUTapHO-
snuaeMuoiornyeckoit cranuuu [20] o pacxojax u pesysibrarax
00paboTku TeppuTOpuii 0T KomapoB B mepuoa 2013-2016 rr.
(Tabmuua 1):

— Cpe/HsIsl YUCIICHHOCTh IMYMHOK KOMapoB Ha OJIMH KB. M 00-
pabaTbIBaeMOl TEPPUTOPHU HA HAYAJI0 M KOHEIl HCCIISAYEeMOro
nepuona (number of larvae start-end);

— CpeHsIsl YMCIICHHOCTh UMAaro Ha OJMH KB. M oOpabarbiBa-
eMOii TepPUTOPUH Ha HA4YaJO0 M KOHEIl HCCIEeIyeMOro neproaa
(number of imago start-end). Crnexyer nmog4epkHyTb, YTO I10-
JIOKUTEIIBHBIM PE3yJIbTaTOM 00pabOTKH TEPPUTOPHI SIBIISIETCS
YMEHBIICHHE CPeIHEeH YUCICHHOCTH JIMYMHOK M UMaro Ha 1 KB.
M B HCCIISyeMOM IIePHOJIC;

— pacxofpl Ha 00pabOTKy TEPPUTOPUI — CyMa HCIIOJIb30BaH-
HBIX OFO/DKETHBIX CPEACTB Ha 00pabOTKy TepPUTOPHi B HCCIie-
nyemom niepuoze (budget resources).
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Tabnuya 1. lokazamenu obpabomku meppumopuii om komapos ¢ Xapvrosckou ooracmu (Yrpauna) (2013-2016 22.)

Toabr OTKJI0HEHHsI 3HAYEHHUS
IMoxka3aresn (nannble 2014 r. He BOLLIN noka3zareJeii 2016 r. ot
B HcCJeI0BaHueE) noka3zareJsei 2013 r. (+/-)
2013 2015 2016

CrouMocTh paboT, MPOU3BEICHHBIX ISl CO3MaHUS
YCIIOBHH, HEIPUTOJHBIX JJIsl PA3BUTHUS JIMYHHOK 9831,1 6048,8 10907, 0 + 1075, 9 TpH.
BO30yAUTENCH TPAHCMUCCUBHBIX HH(EKIIUIL, THIC. TPH.
CpenHsisi YMCIICHHOCTD JIMYMHOK Ha 1 KB. MeTp (9K3.):
nnarHKE Anopheles 2,7 32 4.8 +2,19K3.
mmuuaky Culex 6,4 6,1 8,7 +2,39K3.
JmunHKy Aedes 7,0 10,8 9,5 +2,5 9K3.
Bcero 16,1 20,1 23,0 + 6,9 7K3.
CpenHsisi YUCIeHHOCTh UMaro Ha 1 KB. MeTp (9K3.):
nmaro Anopheles 2.8 5,0 5,0 +2,2
umaro Culex 10,7 8,6 7,2 -3,5
nmaro Aedes 11,6 10,5 8,5 -3,1
Bcero 25,1 24,1 20,7 -4.4

KoMmniekcHBIi DOAX01: yueT
HOCHTENeH TMPOGHIAPAIL,
0OBCKTOR H HCTOUHHEOR
3aPAXEHHA, CPEICTBA
NPOQHEIAKTHKE H JIeYcHHT

KraznodnrecTeeHHOE GMaro u
BHEITHAE 3 HEKTH:
MHO20CYFBEKMHOCTIL
unancupesanus

\\/

MuporopaxTopaas Moelb
(HHAHCHPOBAHHA
NpOPHAAKTHKE H TeueHHas
AapoduaspA03a

hd

Coneranne
HNpPpHHIOHIOB
HEeMPEPRIEHOTO H
AHCKPETHOTO
pUHAHCHPOBAHHUA

Puc. 1. OcnogHbie npunyunvt MHO20DAKMOPHOL MOOENU PUHAHCUPOBAHUS NPOPUAAKMUKY U TledeHusi OUPOPUIAPUO3A

Bo-BTopbIX, pacder SKOHOMHUYECKOH 3(P(HEKTHBHOCTH MOXKET
OCYIIECTBISITECSI B COOTBETCTBHU C KPUTEPHUSIMU:

1) cyOBeKTHBIN KpUTEPUI — SKOHOMHYECKAst SPPEKTUBHOCTH
PacxoyioB ONpe/eTICHHBIX CYObEeKTOB (PHHAHCHPOBAHNS,

2) mpeAMETHBIH KPUTEPU — SKOHOMIYECKast SPPEeKTHBHOCTD
pacxoioB Ha ONpeAeIeHHbIe MPO(IIAKTHISCKHE U JIeIeOHbIe
MEPOIPHSTHSL.

Ha ocHoBe naHHBIX TaOUIBI | BO3MOXKHO 3aKIIIOYHUTH, YTO Ha
npotspkenun 2013-2016 rr.:

1) HOMMHaNBHBIC PAcXoAbl Ha (PMHAHCHpPOBaHWE PabOT IO
CO3/IAaHMIO YCIIOBHH, HETPHUTOAHBIX IJISI Pa3BUTUS JHIWHOK
B030yanTENeH TPAaHCMHUCCHBHBIX WH(EKIHH, yBEINIUINIb Ha
10,9% (1075,9 rpH.), 0fHAKO, peasibHBIE PACXO/BI' COCTABUIIH
TonbKo 34,7% ot ypoBus 2013 rona;

!Peanvible pacxovl onpeoeisiiuch Ha OCHO8E HOMUHALbHBIX
PAcxo006 U UBMEHEeHUs: Kypca epUuHU no OMHOUEHUIO K OOJIL.
CIIIA, 3nauenue Komopo2o, 8 cpeoHem, 3a 200 COCMABUNO: 8
2013 2— 7,993 epn. 3a 1 oomnnap CIIA; 2016 2. — 25,551 3a 1
odonnap CLIA [21].

© GMN

2) B 3TOT epnos (MHAHCHPOBAHUE YKa3aHHEIX pabOT HE UMe-
JI0 TIO3UTUBHOTO PE3yIbTaTa, TOCKOIbKY CPEIHSS YHCICHHOCTD
JMYMHOK KOMapoB Pa3HBIX POJOB Ha | KB. METp HE TOIBKO HE
YMEHbIIMIACh, a Bo3pocina ¢ 16,1 5x3. B 2013 . 10 23,0 7K3. B
2017 .

3) B TOT ke MepHOJ CPeIHISA YUCIEHHOCTh HIMaro BCEX POJIOB
koMapoB Ha | kB. MeTp cHu3mnack ¢ 25,1 sx3. B 2013 rony o
20,7 2x3. B 2016 1. BaskHO TOMYEPKHYTh, YTO PACXOJIbI Ha 00pa-
0OTKy TeppHUTOpPUii, B pe3yIbTaTe KOTOPHIX YMEHBIIMIACH CPEI-
HSISL YUCIICHHOCTD IMaro Ha 1 KB. MeTp, ObUTH OJHUM U3 (hakTo-
POB CHIDKEHHS IIPOLICHTA 3aPAKEHHBIX THPOPHUIIPHO30M COOaK
B 00IIel YUCICHHOCTH 00CIEOBAHHEIX co0aK B I. XapbKoBe U
B XapbpKoBCcKoit obmactu (Tabmmma 2) ¢ 17,1% B 2013 rogy mo
13,8% B 2016 r. OxHaKo, cluemayeT yka3arh, YTO: a) KOJINIECTBO
00CIIeIOBaHHEIX COOAK B 3TOM MEPHOJE MOCTOSHHO yMEHBIIa-
JI0Ch, YTO HETaTHBHO BIIMSIIO HAa TOYHOCTH OLICHOK YPOBHS 3apa-
JKEHHOCTH CO0aK AUPOPIIIPHO30M B XaphKOBCKOM PETHOHE; 0)
JIEUCTBEHHBIM (DaKTOPOM OBLIH JIEKapCTBEHHAS! MpoduIakTHKa
U CBOCBPEMEHHOE JIeUeHHEe CO0aK MX X03sieBaMH (JacTHOe (u-
HaHCHPOBAHUE).
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Tabnuya 2. Iokazamenu 3apadxicennocmu cobak oupoghunspuosom (2013-2016 22.)

CooTHolIeHHE 3HAYCHUS
Iloxa3zaresn 2013 2015 2016 nokasareJeii 2016 r.
n2013r.
0/
Hanuune nqupodunsaprosa y odcneoBaHHbIX cobak (%): 2.8 19.8 20,6 S22
r. XapbKoB
XapbKoBcKast 00J1acTh 13,8 11,0 10,4 -3,4%
Bcero obcnienoBano cobak 1045 709 580 -
KonunuecTBo 3apaskeHHBIX co0aK 179 100 80 -
Hanmane mupoduisiprosa y o6cie0BaHHEIX co0ak, % 17,1 14,1 13,8 -3.3%

Tabnuya 3. [lokazamenu 3koOHOMUYECKOU P hekmusHoCmu YUHAHCUPOBAHU 0OPAdOMKY Meppumopuil
om komapos 8 Xapwvrosckoti oonacmu (Yrpaurna) (2013-2016 2e.)

Moxka3zatean 3HavyeHHe MoKa3aTest
OO011as cymma pacxoi0B Ha 00paboTKy TeppuTopuii oT kKomapos 3a 2013-2016 rr., 26786.9
TBIC. TPH
O0m1as cymma pacxo10oB Ha 00paboTKy TeppuTopuii OT Komapos 3a 2013-2015 rr., 15879.9
TBIC. TPH
OOmast cymma pacxoJ10B Ha 00paboTKy TeppHuTOpHil 0T kKomapos 3a 2015-2016 rr., 16955.8
TBIC. TPH
M3meHeHue cpeiHero KoJim4ecTBa JIMYMHOK KomapoB Ha 1 kB. MeTp(9k3.) 2013-2016 rr. +6,9
V3meneHne cpeaHero KoIM4ecTBa JMIMHOK KoMapoB Ha 1 kB. meTp(3k3.) 2013-2015 rr. +4.,0
M3menenne cpetHero KoIMIecTBa JINYMHOK KoMapoB Ha 1 kB. MeTp(3Kk3.) 2015-2016 rr. +2.9
DddextuBrOCTh 1 TpH pacxoaoB no Gopmyie 1 (2013-2016 rr.), (+/-) 3x3./rpH - 0,000000206
D¢ dexruBHOCTS 1 TpH pacxonos no Gopmyne 1 (2013-2015 rr.), 9k3./TpH -0,000000205
DddexruBHOCTE 1 TpH pacxonoB 1o popmyie 1 (2015-2016 rr.), (+/-) 3K3./rpH - 0,000000107
M3Mmenenue cpeiHero KoJu4ecTna uMaro komapoB Ha 1 kB. meTp(3k3.) 2013-2016 rr. -44
V3meHeHne cpeaHero KoIM4ecTBa nMaro KoMmapoB Ha 1 kB. MeTp(9k3.) 2013-2015 rr. - 1,0
M3menenne cpeHero koimdecTsa MMaro komMapoB Ha 1 kB. MeTp(3k3.) 2015-2016 rr. -3.4
DddextuBHOCT 1 TpH pacxoaoB o Gopmyie 2 (2013-2016 rr.), (+/-) 3x3./rpH +0,000000164
D dexruBHOCTS 1 TpH pacxoaos no ¢opmyne 2 (2013-2015 rr.), (+/-) 3x3./TpH +0,000000630
DddexrBHOCTE 1 TpH pacxoaoB 1o Gpopmyie 2 (2015-2016 rr.), (+/-) 3K3./TpH +0,000000 200

B-TpeThux, mokaszarenn 5JKOHOMUIeCKOl 3 PEKTUBHOCTH (PH-
nancupoBanus (EEF) orpaxaror ahdexTuBHOCTS (0THATY) OfI-
HO# I'PUBHHU PacXo/I0B, B JAHHOM Cily4ae, OIO/PKETHBIX CPE/ICTB
Ha JIOCTIDKCHUE PE3yJbTaToB 00pabOTKU TEPPUTOPHNA OT KOMa-
poB B ykazaHHOM niepuoze (¢popmyinsl 1, 2, Tabnuma 3).

DopMynbl SKOHOMHYECKOH 3(PPEeKTUBHOCTH (DUHAHCHPOBA-
HUSL 00paOOTKH TEPPUTOPHIL OT KOMAPOB:

1. EEF(1) =

number of larvae end— number of larvae start

budget resources !

number of imago end— number ofimago start

= EEF(Z) - budget resources

JlanHbIe TaOMHIB! 3 ABISIOTCS OCHOBAHUEM JUIS CIETYIONTHX
BBIBOJIOB:

1) mo mokasaTenro cpemHel YHCICHHOCTH JHMYMHOK Ha 1
KB. MeTp. 3(h(eKTHBHOCTH (OTAa4a) OAHOW TPUBHH PACXOTOB
CPEACTB MECTHOTO OFO/KeTa Ha 00paboTKy TeppUTOpPUii B IepH-
o1 2013-2016 rr. Obu1a oTpHnaTenbHOM. OTHON U3 CYIIECTBEH-
HBIX IPHYHH YETO SBISIETCS 3HAYNTEIBHOE COKPAICHHE Peallb-
HBIX pacxoJoB Ha 00paboTKy Teppuropuii. Ecim HOMUHAIBHO
9TH pacxoasl Beipocin ¢ 9831, 1 tuc. rpH. B 2013 . 1o 10907,0
tuc. rpH. B 2016 . (Ha 10,9%), TO peanbHbIe pacXoasl (HOMH-
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HAJBHBIC PACXOMBl C YUYETOM pOCTa Kypca TpHUBHH B 3,2 pasa)
CHU3WIIKCH Ooblie, yem Ha 70 %;

2) Mo TOKAa3aTento CpelHed YMCICHHOCTH MMaro Ha | KB.
M. 3(h(eKTHBHOCTH (OTIa4a) OMHON TPUBHU PACXOJOB CPEICTB
MECTHOTO OromKeTa Ha 00paboTKy Tepputopuii B mepuon 2013-
2016 rr. OpuTa TONOXKHUTENbHOU. OHAKO, CIIEIYeT YYHUTHIBATD,
YTO 3HAYUTENILHYIO POJIb B JOCTHKCHUH YKAa3aHHBIX PE3yJbTa-
TOB CBITPAJIM PACXOABI IPEANPHATHIL U HAacEICHUs Ha 00paboT-
Ky OT KOMapoB IPUHA/UICKAIINX MM MOMELICHUH U y4acTKOB
("acTHOE (PMHAHCHPOBAHHE).

BruiBoawbl. [IpoBencuublil ananus 3)(HEKTUBHOCTH PAacXOI0B
CpPEZICTB MECTHOTO OIO/KeTa Ha 00paboTKy TeppuUTOpuil Xapb-
KOBCKOTO PErHOHA OT KOMapoB Ha OCHOBE IPE/UIOKEHHBIX IIPHH-
LIMIIOB U METOJMYCCKHX TTOAXO0/I0B MO3BOJISIET 3AKIIFOYNTh!

1) orpaHMYeHHOCTH OIOUKETHBIX CPEACTB HE IO3BOJISCT
OCYIIECTBIIATh KOMIUIEKCHBIE JJOJITOCPOYHBIC POTPAMMBbI TIPO-
GbunakTuky U nedeHus upoduisapuosa. IIpuMeHeHne MHOTO-
(akTopHOl MOmenu (GpUHAHCHPOBAHUS IMO3BOJNUT IPEOJONICTHh
OIO/PKETHBIC OTPAHUYCHMS, CYIICCTBEHHO YBEIMYUTH (hMHAH-
COBBIE pecypchl MPO(GUIAKTUKU W JICUYCHUS IUPOPUISIPHO3a,
ONTHUMH3HMPOBATh PACXO/Ibl TOCYAAPCTBEHHOIO 1 MECTHOTO 010/
JKETOB, 0OCCIICYUTD LIEICBOC UCIIONIBL30BAHNUE CPE/ICTB TOCYAAp-
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CTBa, TEPPUTOPUAIIBHBIX OOLIMH, IPSANPHUATHN U HACEICHUS,

2) B COOTBETCTBUH C MHOTO()AKTOPHOU MOJIEIIBIO (PMHAHCHPO-
BaHUE NPOGUIAKTHKY U JICUSHUsI AUPO(UIIIPHO3a TOHKHO OCY-
IIECTBISATHCS HA OCHOBE ITPUHIIUITOB: KOMITJIEKCHBIN MOIXO/T KaK
HEO0OXOIMMOCTh y4eTa BCeX HOCHUTEJIeH, 0ObEKTOB 3apakeHus,
CpencTB NMPO(GUIAKTHKU U JICUCHHs 3a00JCBaHUs; COUCTAHUC
rOCYy/apCTBEHHOTO U YaCTHOTO (PUHAHCUPOBAHMUS MEPOIIPHUSITHIA
npoUIAKTHKH U JICYCHUsI, YTO IO3BOJISICT MPEOJIONETh CyIlie-
CTBYIOIIME OIOKETHBIC OTPAHUYCHHUSI; HEIIPEPBIBHOCTD (PrHAH-
CHPOBaHMs KaK YCJIOBHE COXPAaHEHHs M IOBBIIICHHUS YPOBHS
3QIUIIEHHOCTH JIFOJCH M JKMBOTHBIX OT 3apakKeHUsI; THUCKPET-
HOCTb ()MHAHCHUPOBAHHUS KaK OCHOBA ONTHUMM3AIMU M olecrie-
YEHMsI 11eJIEBOT0 Ha3HAYCHUsI PACIIPE/ICICHHs U UCIIOIb30BaHHS
OrpaHNYEHHBIX (PMHAHCOBBIX PECYpCOB rOCYIApCTBA, TEPPUTO-
pHaIbHBIX OOLINH, IPESANPUSITHIL, HACCTCHUS;

3) npeIoKEHHBIA MOAXO0A K ONPEIeICHHUI0 SKOHOMUYECKON
s¢dexTrBHOCTH (QUHAHCHPOBaHMST 00pPabOTKM TEPPUTOPHIA
OT KOMapoOB SIBJISICTCSI METOJMYECKUM HHCTPYMEHTOM, C [IOMO-
IIbI0 KOTOPOTO BO3MOYKHO OLIEHUTH MOTpeOieHne (PMHAHCOBBIX
pecypcoB, MCHOJIb30BAaHHBIX HA MPO(PUIAKTHKY U JICUCHUE JH-
poduisiprosa, BBISIBUTE M OTPAaHUYHUTh HEIP(EKTHBHbIC ICHEK-
HbIC [IOTOKHU, ONITHMH3HPOBATh PACXO/IBL.
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SUMMARY

MULTI-FACTOR MODEL OF FINANCING PREVEN-
TION AND TREATMENT OF DIROPHILARIOSIS (BA-
SIC PRINCIPLES AND INDICATORS OF EFFICIENCY)

"Bodnya K., 2Marchenko O., Shevchenko L., 'Skorik L.,
"Bodnya I.

!Kharkiv Medical Academy of Postgraduate Education of the
Ministry of Health of Ukraine; *Yaroslav Mudriy National Law
University, Kharkiv, Ukraine

The aim of the study was to substantiate the effectiveness and
feasibility of the practical application of the multifactorial mod-
el of financing the prevention and treatment of dirofilariasis, its
principles and methodological approaches.

The basic principles of the multifactor model - an integrated
approach, a combination of public and private financing, ensur-

169



ing continuity of financing, discreteness of expenses; method-
ology for determining the effectiveness of the use of financial
resources on the calculation of the return on costs for the preven-
tion and treatment of dirofilariasis were justified.

The effectiveness of local budget spending on the treatment of
territories of the Kharkov region from mosquitoes on the base on
the proposed principles and methodology was analyzed.

As a result of the study, it has been proven the limited budget-
ary funds do not allow the implementation of long-term com-
prehensive programs for the prevention and treatment of dirofi-
lariasis. The use of a multifactorial model of financing will allow
overcoming budgetary constraints, significantly increasing the
financial resources of the fight against dirofilariasis, optimizing
the expenditures of state and local budgets, and ensuring tar-
geted use of funds from the state, territorial communities, enter-
prises and the population.

Keywords: dirofilariasis, financing for the prevention and
treatment of dirofilariasis, efficient use of financial resources, a
multi-factor financing model, cost optimization.

PE3IOME

MHOTI'O®PAKTOPHASI MOJAEJIb ®UHAHCHPOBA-
HUA NIPOPUJIAKTUKHU U JIEYEHUSA JTUPODUJIISI-
PUO3A (OCHOBHBIE NIPUHIUIIBI U ITIOKA3ATE-
JN DPPEKTUBHOCTH)

'"Bonns E.U., 2Mapuenxo O.C., Illeuenxo JI.C.,
ICkopux JI.U., 'boxus W.II.

' XapbKko6cKas MeOUYUHCKAsL akademusi NOCAeOUNnIOMHO20 00pa-
so06anus M3 Yipaunet, *Hayuonanohslil iopududeckul ynusep-
cumem um. Apocrasa Myopozo, Xapvkos, Ykpauna

Lenbto wncciaenoBaHus SBHIOCH 0OOCHOBaHUE d(dexTHB-
HOCTH U LIEJNeCOO0pa3sHOCTH MPAKTHYECKOTO HMPUMEHEHHS
MHOTO(aKTOpHOII Moienu (UHAHCHPOBAHUS MPO(UIAKTUKH U
JICUCHUA zmpod)l«mﬂpuma, €€ IIPUHLUIIOB U METOAUYECCKUX I10-
XOJIOB.

OO0OCHOBaHBI OCHOBHBIE IPUHLUIIBI MHOTO(GAKTOPHOH MO-
JACIH — KOMIIJIEKCHBIN noaxoa, COY€TaHue rocy1apCTBEHHOIO 1
4aCcTHOTO ()MHAHCHPOBAHMs, 00eCIIeYeHHE HEPEPHIBHOCTH (HH-
HAHCHPOBAHMsI, IMCKPETHOCTh PACXOJ0B; METOAMKA OIpe/ielie-
HUs 9P OEKTUBHOCTH UCIIONB30BaHMUS (PMHAHCOBBIX PECYPCOB Ha
OCHOBE pacueTa OTJAau PacXoJ0B Ha MPO(UIAKTUKY U JICUCHHUE
JTUPOGUISIPHO3a.

Ha ocHoBe NPEIJIOKECHHBIX MPUHOUIIOB U METOAUKH OCY-
miecTBIEH aHan3 3P(HEKTUBHOCTH PACXOIOB MECTHOTO OrOMI-
KeTa Ha 00pabOTKy TeppuTOpuii XapbKOBCKOTO PErHOHA OT
KOMapoB.

B pesynbrare uccieoBaHus JOKa3aHO, YTO OTPAaHUYEHHOCTh
OIO/KETHBIX CPEACTB HE MO3BOJISET OCYIIECTBIISTh JOJIITOCPOY-
HbIC KOMIUIEKCHBIC TIPOrpaMMbl IPOGUIAKTHKA U JICUCHHS JTU-

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

pobwmispuosa. [Ipumerenne MHOTOGaKTOpHON Mozenu (hUHAH-
CHUpPOBaHUsA IMO3BOJJIMUT NPEOHAOJIETH 6}OIL)KGTH]>IC OrpaHu4CHUA,
CYILIECTBEHHO yBEIUYUTh (PUHAHCOBBIE Pecypchbl OOPBOBI C JiH-
PObMWIAPHO30M, ONTHUMHU3UPOBATH PACXO/BI TOCYIAPCTBECHHOTO
¥ MECTHOro OIOKETOB, 00ECIEUUTD IIEIEBOE HCIIOJIb30BAHHE
CPEJICTB rOCy/1apCcTBa, TEPPUTOPUAIILHBIX OOLIMH, TIPEATIPUSITHIA
¥ HAaCeJICHUSI.
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COMPLIANCE WITH STATE REGULATION OF ECONOMIC ACTIVITIES
FOR SANITARY PROTECTION OF WATER FACILITIES IN UKRAINE BY EU DIRECTIVES:
ECOLOGICAL AND HYGIENIC, ARCHITECTURAL-PLANNING AND LEGAL ASPECTS

"Makhniuk V.M.,?Makhniuk V.V., *Dyachenko S., *Milimko L.,’Divchur I.

IState Institution «O.M.Marzieiev Institute for Public Health, National Academy of Medical Sciences of Ukrainey, Kyiv;
*Ministry of Development of Communites and territories of Ukraine, Kyiv, *National University of the State Fiscal Service
of Ukraine, Irpin, Kiev region; *Drinking Water of Ukraine Association, Kyiv, Ukraine

Nowadays consumption and protection of water are extremely
difficult problems. The issue of the ecological situation of wa-
ter resources is relevant for all water basins in Ukraine, as the
majority of the surface and underground waters of Ukraine are
polluted. That is why the main problems of the consumption and
protection of water resources: excessive man-made load on wa-
ter bodies, significant pollution of water bodies, imperfection of
the economic mechanism and system of state management of
water consumption and water protection, lack of the effective
monitoring of the ecological state of the Black Sea and the Azov
Sea water, the quality of drinking and sewage water have been
defined in “The main directions of the state policy of Ukraine
in the field of the environmental protection, use of natural re-
sources and maintenance of the ecological safety”.

From the beginning of 2017, the acts of sanitary legislation,
issued by the central executive authorities of the Ukrainian SSR,
as well as the USSR, lost their validity in Ukraine. The cancel-
lation of this validity by the relevant order of the Cabinet of
Ministers of Ukraine (January 20, 2016, No. 94-p) stipulated the
creation of the domestic legislative base, including the base on
the issues of water resource protection, the main sources of cen-
tralized water supply of the population. At the same time, it was
necessary to carry out the analysis of the current normative legal
acts of the domestic legislation in the field of the protection of
water bodies in Ukraine from pollution and to establish its com-
pliance with the requirements of the Directives of the countries
of the European Union as the current legislation of Ukraine does
not fully ensure the settlement of relations arising in the process
of rational use and protection of water in Ukraine which stipu-
lated the relevance and purpose of our research.

We studied the legal and regulatory framework of sanitary,
ecological, water, and town-planning legislation in the sphere of
sanitary protection of water bodiesfrom pollution, established its
compliance with the requirements of the European Union Direc-
tives, and developed measures for the regulation of the problem
issues.

Material and methods. The current legislative and normative
documents of domestic legislation and the EU directives in the
field of protection of water bodies from pollution were the ob-
jects of research. In our research, we used the following groups
of the methods: general scientific methods (dialectical, method
of systematic analysis of normative and legislative documents),
special comparative-and-legal one (study on the legal regulation
of water protection issues in the normative documents in the EU
directives and separate countries), and method of the hygienic
substantiation of recommendations.

Results and their discussion. It was established in the Na-
tional Report on the state of the environment in Ukraine for 2006
that industrial enterprises were the main pollutants of water in
Ukraine. In 2006, they abandoned 2,259 million m? of contami-
nated water. Housing-and-communal enterprises dropped 1,579
million m* of contaminated water [1-3]. The solution of sepa-
rate problems of water body protection and provision of water
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supply to the population is provided by the National Program
for the Environmental Recovery of the Dnipro River Basin and
Improvement of the Quality of Drinking Water (1997); Laws of
Ukraine on the approval of the national programs for the pro-
tection and reproduction of the environment of the Azov and
the Black Seas (2001) and the development of water industry
(2002) [1-3].

Water is an integral part of the environment, which performs
the important functions — ecological, cultural-and-recreational,
economic, etc. According to the Article 13 of the Constitution
of Ukraine, the land, its subsoil, ambient air, water, and other
resources, located within the territory of Ukraine, the natural
resources of its continental shelf, the exclusive (marine) eco-
nomic zone are the objects of the property rights of the Ukrai-
nian people [4].

Water resources of Ukraine are distributed unevenly and do
not comply with the placement of water-consuming branches of
the industrial complex. Their largest number (58%) is concen-
trated in the rivers of the Danube Basin in the frontier regions
of Ukraine where the need for water does not exceed 5% of its
total supply. Donbass, Kryvorizhzhya, and the southern regions
of Ukraine are the least provided with water resources where
the enterprises, the largest consumers of water, are concentrated.
Agriculture is one of the main consumers of water. Thus, 130-
160 m* of water is consumed for the cultivation of one ton of
sugar beet, 800-900 m? - for one ton of wheat, 4000-5000 m?
— for one ton of raw cotton, 5000-7000 m* — for one ton of rice.
The consumption of water for industrial needs is increasing rap-
idly. 40 liters of water is used for the production of one can of
vegetables, 100 liters — for one kilogram of paper, 600 liters —
for one kilogram of woolen fabric, 4500 liters — for one ton of
dry cement, 2000 liters of water - for one ton of steel [1].

The provision of the population of Ukraine with high quality
fresh water is complicated by the poor quality of water in water
bodies. Its most critical state is observed in the basins of the
Dnipro, the Seversky Donets, rivers of the Azov Sea, separate
tributaries of the Dniester, and the West Bug where the water
quality is classified as very dirty (VI class). In addition, the ele-
ments of ecological and metabolic regress are inherent for the
ecosystems of the most water bodies in Ukraine. According to
the UNESCO, Ukraine is fifth among 122 countries of the world
by the level of rational use of water resources and water quality,
including the availability of treatment facilities. It belongs to the
countries with a low water availability and a high level of water
consumption [6].

According to the information of the World Health Organiza-
tion (WHO), the country is considered to be adequately provided
with water resources if one person gets at least 1.5 thousand m*
of water per year. By this criterion, Ukraine yields to many Eu-
ropean countries, in particular, Great Britain, Italy, France, Swit-
zerland, Austria, where the norm of providing population with
natural water 2-3 times and more exceeds the norm established
in our country. For example, with the reserves of the local water
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resources at the level of 1.7 thousand m* (1.0 m? at the expense
of local water run-off) per capita Ukraine belongs to the least
provided countries in Europe. For comparison, 2.5 thousand m?
of water per capita is in Germany, 2.5 thousand m*-in Sweden
3.5 thousand m? - in France; 5.0 thousand m?-in Great Britain;
7.4 thousand m®— in the USA; 5.9 thousand m*~in the European
part of the former USSR, and only in Poland near Ukraine - 1.6
thousand m? per capita [5].

Today, the water resource potential of the Ukrainian state is
characterized by a large anthropogenic load, and the water prob-
lem is one of the most acute.

Water pollution zones and coastal protective strips are estab-
lished in order to prevent pollution of water bodies in accordance
with the Water Code of Ukraine (Article 87-88). The coastal
protective strips are installed along the banks of the rivers and
around the reservoirs along the shore line (in the definite period
of time) with a width of 25 meters for small rivers, streams, as
well as ponds with an area less than 3 hectares; 50 meters for
medium-sized rivers, reservoirs on them, and ponds with an area
of more than 3 hectares; 100 meters for large rivers, reservoirs,
and lakes. Along the seas and around the sea bays and estuaries,
a coastal protective strip is established in the width at least of
two kilometers from the edge of water [6]. Coastal protective
strips are installed by the individual land management projects.
Similar norms of the coastal protective strips are indicated in
the main regulatory document of the sanitary legislation “State
Sanitary Rules for Planning and Development of Human Settle-
ments, SBN 173-96”, approved by the Order of the Ministry of
Public Health of Ukraine, 19.06.96, No. 173, registered by the
Ministry of Justice of Ukraine, July 24, 1996, Ne 379/1404. In
accordance with the Appendix No. 13 of this document, the eco-
nomic activity is limited in order to prevent getting of chemical
pollutants (nitrogen, phosphatic compounds, phenols, petroleum
products, heavy metal salts, etc.) into the country’s water basins
and pollution of water reservoirs with bacteria, viruses, eggs of
worms, Protozoa. Plowing of land (except for the preparation of
soil for entanglement and afforestation), as well as horticulture
and gardening; storage and use of pesticides and fertilizers; ar-
rangement of summer camps for livestock; the construction of
any facilities (except hydrotechnical, navigational, hydrometric,
and linear ones), including recreation centers, cottages, garages,
and parking lots; washing and service of vehicles and equip-
ment; the installation of garbage dumps, barn storage facilities,
storage facilities for liquid and solid wastes, cemeteries, cattle
mounds, filtration fields, etc. are prohibited in the coastal pro-
tection strips along the rivers, around the reservoirs and on the
islands. The coastal protective strip along the seas, sea bays, and
estuaries forms a part of the sanitary protection zone of the sea
and can be used for the construction of sanatoriums, children’s
recreation camps, and other medical and recreational facilities
with mandatory centralized water supply and drainage. From the
point of view of sanitary-and epidemiological safety, there are
similar prohibitions for the conduct of the economic activity on
the coastal strips along the seas, sea bays, and estuaries, and on
the islands in the inland sea water.

The coastal protective strip of water bodies is determined
by the area of the land plot, and therefore requires a legislative
regulation of this issue at the level of the Land Code of Ukraine.

In this regard, the Basin Department of Water Resources and
the State Service for Geology and Subsoil play an important role
of state regulation which must take an inventory of the land of
water fund, register the land of water fund in the State Land Ca-
dastre. While developing (updating) detailed plans and master
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plans, the local governments and the oblast state administrations
should put the boundaries of sanitary zones of water bodies in
the town-planning cadastre.

According to the Article 93 of the Water Code of Ukraine, the
sanitary protection zones are established in order to protect wa-
ter bodies in the areas of water collection for centralized water
supply of the population, therapeutic and sanitary needs.These
zones are divided into the strips of a special regime. The bound-
aries of sanitary protection zones of water bodies are established
by the local self-government bodies at their territory in agree-
ment with the central executive body, implementing the state
policy in the field of water management, and other central ex-
ecutive authorities. According to the resolution of the Cabinet of
Ministers of Ukraine “On the legal regime of zones of sanitary
protection of water bodies”, the legal regime of zones of sanitary
protection of water bodies was approved in order to protect wa-
ter bodies in the areas of water collection for centralized water
supply of the population, medical and recreational needs [7].

In recent years, a number of regulatory acts of strategic im-
portance for the development of water economy of Ukraine and
the protection of water resources have been adopted, i.c.: a) Res-
olution of the Supreme Soviet of Ukraine “On the main direc-
tions of the state policy of Ukraine in the field of environmental
protection, use of natural resources, and ensurance of environ-
mental safety “, March 5, 1998, No. 188/98-VR, its purpose is
the implementation of the state policy in the field of the envi-
ronment, including water policy; b) Resolution of the Supreme
Sovite of Ukraine “On the Concept of Development of the Water
Economy of Ukraine”, January 14, 2000 No. 1390-XIV, adopted
for the definition of the strategic goals and main directions for
the creation of the conditions for the increase of the environ-
mental sustainability and balanced development of the water
management complex; c) the Law of Ukraine “On the Na-
tional Program for the Development of the Water Economy
of Ukraine”, January 17, 2002, aimed at the implementation
of the state policy on the improvement of the quality water
supply of the population and sectors of the economy, solution
of water and environmental problems, creation of the con-
ditions for the transition to sustainable and effective water
management complex; d) the Law of Ukraine “On Drinking
Water, Drinking Water Supply, and Drainage”; e¢) the Law of
Ukraine “On the Ensurance of Sanitary and Epidemiological
Well-being of the Population”.

Hygienic requirements for the quality of drinking water (by
60 indicators) are presented in the State Sanitary Norms and
Rules “Hygienic Requirements for Drinking Water for Human
Consumption, SSanRN 2.2.4-171-10” [6].

SanRN 4630-88 “Sanitary rules and norms for the protection
of surface water from pollution” has expired according to the
mentioned order of the Cabinet of Ministers of Ukraine (Janu-
ary 20, 2016, Ne 94- p) and is not applicable on the territory
of Ukraine. Cancellation of this document without the devel-
opment and adoption of a new one instead of it, is premature
and unjustified. Despite a number of legislative documents, the
violations of water quality standards have reached a level that
leads to intense pollution and depletion of water resources, deg-
radation of water ecosystems.

For the vast majority of industrial and municipal enterprises,
the discharge of the pollutants substantially exceeds the level
of maximum allowable discharge. The first of the main causes
of surface water pollution is a discharge of the insufficiently
cleaned or completely uncleaned chemical harmful substances,
including synthetic detergents, municipal and industrial waste
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water directly into water bodies through the system of urban
sewage. This affects the qualitative composition of water, causes
an unpleasant taste and smell of water, the formation of foam on
the surface of open reservoirs and makes it difficult to access at-
mospheric oxygen and leads to the death of living organisms [2].

That is why there is an urgent need for strengthening of san-
itary-and-epidemiological component of the law on the protec-
tion of water resources.

In January 2017, the Ministry of Regional Development of
Ukraine approved the Rules (January 1, 2017, No.316) for
the acceptance of sewage to the centralized drainage systems
and the Procedure of the determination of the amount of the
fee charged for the excessive discharges of sewage to the sys-
tems of centralized drainage for the industrial enterprises that
discharge industrial waste water through the system of city
sewage [19].

The quality of ground water is also constantly deteriorating
because of the existence and operation of about 3,000 filtering
water storage reservoirs in Ukraine [8-10].

Similar problems are observed in European and other coun-
tries. Scientific papers by Moa Kenea and Kristi Pullen Fed-
inick, Mae Wu, Mekela Panditharatne and others indicate that
there is a real sanitary risk of fecal contamination of water pro-
tection zones in the event of disruption of existing water supply
networks that have been in operation for more than 30 years.
This situation is particularly characteristic of rural settlements
in European countries [12-14].

In addition, radioactive contamination of water bodies is
caused by the global fallout of radionuclides due emissions of
the objects, using radiation-hazardous technologies, objects of
the uranium industry, the Chornobyl disaster, and it happened
both through a direct loss of radioactive aerosols on the water
surface and due to the secondary effects: the washing of radio-
nuclides from the surface of the contaminated area of the catch-
ment areas and their transfer to the cleaner regions, the mass
transfer between the bottom sediments and water masses, the
ingress of the contaminated ground water into surface water, etc.

At the same time, the collective irradiation dose of the pop-
ulation may be increased, depending on the amount of water
entering the flood-plain of the rivers in the areas with the
high levels of radioactive contamination and washing away
a significant amount of radionuclides from the surface layers
of the soil.

Permissible concentrations of radionuclides of artificial and
natural origin in water bodies of Ukraine were established by the
Norms of Radiation Safety of Ukraine (NRSU-97), approved by
the order of the Ministry of Public Health of Ukraine of July 14,
1997. No. 208.

Permissible levels of the content of the radionuclides of ce-
sium-137 and strontium-90 in drinking water were established
by the order of the Ministry of Public Health of Ukraine, May
03,2006 No. 256 registered in the Ministry of Justice of Ukraine
on July 17,2006, No.845 / 12719.

Alarge number of existing regulatory and legal acts in Ukraine
aimed at the prevention of the pollution of water bodies, in
particular the National Program “Drinking Water of Ukraine”
for 2006-2020, approved by the Law of Ukraine,f March 3,
2005 No. 2455-1V , Rules for the protection of inland ma-
rine waters and the territorial sea from pollution and litter-
ing, approved by the Resolution of the Cabinet of Ministers
of Ukraine, 29 February 1996 No. 269, do not take into ac-
count the new mechanisms of management, the conditions for
power decentralization [11-15].
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That is why the national standard-legal framework for the
protection of water bodies should be reconsidered taking into ac-
count the new economic market relations and the requirements
of the directives of the countries of the European Union [16-
18].Legal liability for the violations in the field of water bodies
should be also strengthened, in particular: illegal construction
within the boundaries of water protection zones and coastal pro-
tective strips; illegal creation of the systems for the discharge of
recirculating water into water bodies, urban or storm sewer and
illegal discharge of recirculating water; avoidance of excessive,
emergency, and volley discharges of pollutants into water bodies
that can affect the state of water [20,21].

Analyzing the European legislation in this sphere, one can
state that the legislation is based on the following principles:
compulsory pollution charge; payment for natural resources;
creation of state environmental funds; environmental insurance;
promotion of the environmental protection.

The agreement, establishing the European Union (EU), signed
in Maastricht in 1992, is a basis of the environmental law. The
most important legal instruments of the EU are the framework
legislation acts - water policy directives. They are based on the
principle of the convergence of laws and have a legal force for
the EU member states. The European Union regulations (about
10% of the EU legislation) are applied to the EU member states
and industrial sectors (enterprises). Decisions of the European
Commission apply to a particular country (countries) or indus-
trial sectors (enterprises).

The Water Framework Directive 2000/60 / EC of the Euro-
pean Parliament and the Council of Europe of 23 October 2000
on the establishment of the framework for the Community’s ac-
tivity in the field of water policy aims at the achievement of a
“good ecological state” of all ground and surface water (rivers,
lakes, transitional and coastal water) in the EU. According to
this Directive, the state of surface water is evaluated according
to the following criteria: biological indicators (fish, bottom in-
vertebrates, aquatic flora); hydromorphological (structure of riv-
er banks, continuity of rivers); physico-chemical (temperature,
oxygen saturation); chemical indicators (specific pollutants).

The Framework Directive 2008/56 / EC of the European Par-
liament and of the Council of Europe of 17 June 2008 addresses
the environmental policy requirements for the marine environ-
ment and aims at the achievement of a “good ecological state” of
marine water bodies and ensurance of their protection.

The law on drinking water is regulated by the Directive 98/83
/ EC of the Council of Europe of November 3, 1998 on the qual-
ity of water for human consumption and aims at the ensurance
of the population’s health protection from the negative impact
of any pollution of water for human consumption, ensuring that
such water is safe and clean.The Directive establishes the man-
datory water quality standards at the EU level (48 microbiologi-
cal, chemical, and indicator parameters) that are regularly and
carefully reviewed by the WHO.

The Directive 2006/7/EC of the European Parliament and of
the Council of Europe of 15 February 2006 on the management
of water quality for bathing concerns the quality of water for
water bodies where bathing is permitted by the national authori-
ties. This Directive regulates water quality indicators for water
throughout the entire swimming season. According to this Di-
rective, the member states should take the necessary measures
to increase the number of bathing facilities.

In order to protect the EU citizens from the impact of dena-
tured water bodies on their well-being and elimination of the
risks to their health, the European Water Conservation Program
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was adopted. The measures in the sphere of the land use and
environmental state of the EU water; chemical state and pol-
lution of the EU water; efficiency of water resources use; vul-
nerability of the EU water; the end-to-end solutions and global
aspects are proposed in it. The Directive 2008/105/EU of the
European Parliament and the Council of Europe of 16 December
2008 provides for the surface water quality standards by 33 prior
substances or groups which are of a significant risk to the health
through the aquatic environment, in particular: cadmium, lead,
mercury, nickel and its compounds, benzene, polycyclic aro-
matic hydrocarbons, etc. which are classified as hazardous ones.

A number of directives and regulations are directed to the pre-
vention of the pollution of water bodies with the prior pollutants:
the Council Directive 91/271/EEC of 21 May 1991 on the purifi-
cation of urban waste water; the Directive 2006/118/EC 91/271/
EEC of the European Parliament and of the Council of Europe
of 12 December 2006 on the protection of the ground water
from pollution and deterioration; the Directive of the Council
of Europe 91/676/EEC of 12 December 1991 on the protection
of ground water and surface water from pollution caused by ni-
trates from agricultural sources, urban waste water treatment;
the Regulation (EC) No 648/2004 of the European Parliament
and the Council of Europe of 31 March 2004 on the protection
of the aquatic environment from the production of the surfac-
tants in detergents. The European legislation also provides a risk
management system for flooding of coastal areas. According to
the Directive 2007/60 / EC of the European Parliament and the
Council of Europe of 26 November 2007 on the assessment and
management of flood risks, the member states should develop
the flood risk maps and the management plans for prevention,
protection, and ensurance of the flood preparedness.

In order to prevent the negative environmental impacts, the
Member States must adhere to the requirements of the Direc-
tive 2001/42/EC of the European Parliament and the Council of
Europe of 27 June 2001 on the assessment of the environmental
impact of the separate projects and programs and the Directive
2011/92/EC of the European Parliament and the Council of Eu-
rope of 13 December 2011 on the assessment of the effects of
certain public and private projects for the environment.

In pursuance of the Implementation Plan of the Directive
2003/35/EC of the European Parliament and the Council of
Europe of 26 May 2003 on public participation in the prepara-
tion of separate plans and programs relating to the environment
and the Directive 2002/4/EC of the European Parliament and
the Council of Europe of 28 January 2003 on public access to
the environmental information, the Aarhus Convention on the
free access to the information, public participation in decision-
making and access to the justice in the environmental matters,
and the Directives 2001/42 / EU and 2011/92 / EC, the new laws
“On Environmental Impact Assessment” and “On the Strategic
Environmental Assessment” were adopted in Ukraine. These
laws provide for the performance of the assessment of the con-
sequences of the planned activities of business entities on the
safety of life of people and their health.

The basic requirements of the EU Directives have already
been taken into account in the current domestic sanitary legisla-
tion, in particular in SBR Ne173-96. In order to prevent the pol-
lution of water bodies, the specified legal and regulatory docu-
ment introduced the prohibitions on:

— waste water discharge containing the substances or products
of its transformation in water for which the MPC was not estab-
lished, as well as the substances for which there are no analytical
control methods;
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— discharge of waste water, containing the pathogens of infec-
tious diseases with an index of lactose-positive intestinal sticks
of more than 1000 in 1dm?;

— discharge of waste water into the reservoir, which may lead
to the deterioration of water quality in the places of water use;

— content of harmful chemicals in water of water bodies of
economic-and-drinking and cultural-and-household water use
above their maximum permissible concentrations.

The above-mentioned normative document also provides for
the maximum use of low-waste and non-waste technologies,
systems of repeated and recirculating water supply in the design
and construction of the industrial and communal objects.

A system of water conduits and water supply networks is the
main element, the “spatial framework” in the solution of the
planning issues of the centralized water supply of the settle-
ments, i.e. the planning structure of residential and industrial ar-
eas. The main epidemiological requirement is a compliance with
the standard sizes of sanitary-protective strips of water conduits
and water supply networks in order to prevent soil and ground
water pollution. This requirement is presented in the normative
documents of the Ministry of Public Health of Ukraine SBN
173-96 and SSanRN 2.2.4-171-10 and in the basic documents
of the Ministry of Regional Development of Ukraine: SBN B.
2.2-12: 2018 «Planning and Building of Territories», SBN B.2.5
~74: 2013 “Water Supply. External Network and Structures
as well.

In accordance with the specified normative documents, the
width of the sanitary-protective strips from the axis of the pipe
of the conduits on both sides in dry soils with the diameter of the
pipe less than 1000 mm is10 m, with the diameter of the pipe
more than 1000 mm the width is 20 m; in wet soils, regardless of
the diameter of the water supply, the width of sanitary-protective
strip is 50 m. The sanitary-protective strip of the conduit is a
definite area of the land, i.e. the type of land use for the balance
holder / provider of centralized water supply service in the city.
Except the building component, belonging to the construction
of the water supply system itself, the sanitary-protective strips
of the conduits and plumbing networks have the sanitary-and-
epidemiological one which provides for the presence of a buffer
prophylactic zone to ensure sanitary-and-epidemiological safety
and protection from the accidental or deliberate pollution of the
water supply networks and structures of the system of central-
ized drinking water supply, as well as territories adjoining them.

Under conditions of dense construction and acute shortage
of land plots, the land plots, which partially or completely are
within the boundaries of sanitary-protective strips of water con-
duits, are leased by the bodies of local self-government. At the
same time, the tenant pays for the use of the entire area which
includes the area of sanitary-protective strips of water conduits.
The lack of the official public information in the territorial bod-
ies of water resources management regarding the actual location
of water supply networks and facilities of the centralized drink-
ing water supply system on the ground leads to the development
of sanitary-protective strips and direct approximation of the new
construction to existing water conduits and structures.

To protect the sanitary-protective strips of water supply net-
works and facilities of the centralized drinking water supply sys-
tem from the illegal development or misuse of land and to en-
sure their maintenance in the proper sanitary-and-hygienic state,
the bodies of local self-government are offered to develop land
management projects for the land plots adjacent to water bodies
and to register them in the State Land Cadastre of Ukraine. In
order to regulate urban development activity, these land plots
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should be applied to the general plans of the settlements as the
land of the water fund and to transfer to the territorial authori-
ties of water resources management for maintenance and service
with a definition of the list of sanitary-and-hygienic measures
for land use.

The sanitary-and-epidemiological component of land use and
development at the solution of the issues of water supply of the
settlements is an intersectoral regulatory component of the sani-
tary protection of water objects, which provides a balance be-
tween the power of the city authorities, the interests of land users
and the operator of the water supply networks for the efficient
functioning of the city.

Conclusions.

1. The current legislative-and-regulatory framework of san-
itary legislation of Ukraine in the sphere of the protection of
water bodies needs the improvement in the orientation of the
new mechanisms to the economic regulation, decentralization of
power and requirements of the EU Council Directives, the Eu-
ropean water quality standards. The normative document “Sani-
tary Rules and Norms of Surface Water Pollution” should be
urgently developed and replaced instead of the abolished SanRN
4630-88.

2. The current national programs on the protection of water
bodies need the correction taking into account the strengthening
of sanitary-and-epidemiological component and the introduc-
tion of the effective monitoring of the ecological state of the
Black Sea and the Azov Sea water, the quality of drinking and
recirculating water.

3. Water quality of the majority of water bodies in Ukraine
which is defined as polluted and dirty (IV-V class of quality).
Its most critical state is observed in the basins of the Dnipro, the
Siversky Donets, the rivers of the Azov Sea, and separate tribu-
taries of the Dnister River, the West Bug wherein the water qual-
ity is classified as a very dirty (VI class). Taking into account all
mentioned above, as well as the inherent elements of ecological
and metabolic regression of ecosystems in the majority of water
bodies in Ukraine, it is proposed to increase the responsibility
for the violation of the regime of the economic activity in water
protection areas and coastal strips, i.e.:

—illegal construction within water protection zones and coast-
al protection strips;

— illegal creation of the systems for recirculating water dis-
charge into water bodies, urban or storm water drainage and il-
legal discharge of recirculating water into water objects;

— excessive, accidental, and volley discharges of the pollut-
ants into water bodies that may affect the state of water.

4. For the protection of the coastal protective zones of surface
water sources and sanitary zones of ground water supply sources
from the illegal building or misuse of land to provide adequate
sanitary quality for drinking water :

- the bodies of local self-government should develop land
management projects on the land plots adjacent to water facili-
ties, register the coastal protective strips and zones of sanitary
protection of surface water supply sources in the State Land Ca-
dastre; the land of the water fund within the settlements should
be applied to the General Plans;

- the regional state administrations, together with the territo-
rial authority of the State Geocadaster should carry out the in-
ventory of the lands of the Water Fund outside the settlements,
provide financing of the updating of land documentation from
the regional budget, establish the boundaries of the coastal pro-
tective zones, sanitary protection zones by the assignment of the
cadastral numbers in the State Land Cadastre and transfer the
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land water fund for the maintenance and service of the territorial
bodies of water resources management with the definition of the
list of sanitary measures in land use.

In order to improve a sanitary-and-epidemiological state of
water resources in Ukraine, their rational use and protection, it
is proposed to conduct the effective state legal policy in the field
of water protection, focused on the effective implementation of
water legislation of Ukraine, preservation of the water fund of
Ukraine, combination of state-legal water policy with other di-
rections of state policy, optimum coordination of water-ecologi-
cal, sanitary-epidemiological aspects, and social interests, com-
bination of rational consumption and protection of water bodies
requiring special protection, priority of drinking water supply
and water protection measures; realization of the international
agreements for the proper legal, sanitary-and-epidemiological
regime of transboundary water bodies, orientation towards the
European standards of quantitative and qualitative state of wa-
ter, ensurance of the implementation of the functions of water
use and protection management, formation of the ecological,
sanitary-and-epidemiological attitude of the population.
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SUMMARY

COMPLIANCE WITH STATE REGULATION OF ECO-
NOMIC ACTIVITIES FOR SANITARY PROTECTION
OF WATER FACILITIES IN UKRAINE BY EU DIREC-
TIVES: ECOLOGICAL AND HYGIENIC, ARCHITEC-
TURAL-PLANNING AND LEGAL ASPECTS

"Makhniuk V.M., Makhniuk V.V,, *Dyachenko S.,
3Milimko L., “Divchur I.

IState Institution «O.M.Marzieiev Institute for Public Health,
National Academy of Medical Sciences of Ukrainey, Kyiv;

“Ministry of Development of Communites and territories of

Ukraine, Kyiv, *National University of the State Fiscal Service
of Ukraine, Irpin, Kiev region; *Drinking Water of Ukraine As-
sociation, Kyiv, Ukraine

In modern conditions, the use and protection of water is an ex-
tremely complex problem. The environmental situation of water
resources is relevant for all water basins in Ukraine, since most
of the surface and groundwater in Ukraine are polluted.

The aim of the research was to study the regulatory norma-
tively-legal base of sanitary, ecolocal, water and urban planning
legislation in the field of sanitary protection of water objects and
establishing its compliance with the requirements of the Euro-
pean Union Directives with the development of measures to re-
solve issues of concern.

Ukraine’s international obligations are enshrined in more than
40 global and regional international acts relating to the sanitary
protection and use of water resources.The main requirements
of the EU Directive (2008/56/EC, 98/83/EC, 2008/105/EC,
2003/35/EC, 2003/4/EC, 2001/42/EC, 2011/92/EC) are already
taken into account new laws in force and domestic regulatory
documents.

However, the regulatory framework of the legislation of
Ukraine in the field of sanitary protection of water objects needs
to be improved in terms of focusing on new mechanisms of eco-
nomic regulation, decentralization of power, the introduction of
effective monitoring of the ecological status of the Black and
Azov Seas, and the implementation of the requirements of the
EU Directives: 2006/7/€C, 2007/60/€C 91/271/€EC, 91/676/
€EC and Regulation No648/2004.

In order to improve the sanitary-epidemiological state of wa-
ter resources in Ukraine, their rational use and protection, it is
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proposed to carry out: an effective state and legal policy in the
field of sanitary protection of waters, focused on: the effective im-
plementation of water, environmental, urban planning legislation of
Ukraine; optimal coordination of architectural and planning, water-
ecological, sanitary-epidemiological aspects and social interests;
priority of drinking water supply and water protection measures;
implementation of international treaties with a view to the proper
legal, sanitary and epidemiological regime of transboundary water
objects; implementation of European standards for the quantitative
and qualitative status of waters; the formation of an ecological, san-
itary and epidemiological worldview among the population.

Keywords: Protection zones of water bodies, legislative-
and-regulatory documents, state regulation, the EU directives,
sanitary-and-hygienic requirements, town-planning activitiy,
development of measures for minimization of the environmental
impact, public health.

PE3IOME

COOTBETCTBHUE T'OCYAJAPCTBEHHOI'O PEI'YJIMU-
POBAHUS XO3SIMICTBEHHON JESITEJABHOCTH
O CAHUTAPHOM OXPAHE BOIHBIX OFbEKTOB B
YKPAUHE JUPEKTUBAM EC: 9KOJIOI'O-'NI'MEHU-
YECKHUE, APXUTEKTYPHO-IIJIAHUPOBOYHBIE WU
ITPABOBBIE ACIIEKTbI

'Maxuwk B.M., 2Maxnwk B.B., */Isuenxo C.B.,
SMusumko JI.B., ‘Tusuayp U1,

Tocyoapcmeennoe yupescoenue « dncmumym obuecmeennozo
30pasooxpanenus um. A.H Mapzeesa HAMH Ykpaunory, Kueg;
Munucmepcmeo pazeumus obwun u meppumopuii. Ykpaumol,
Kues, Yuusepcumem 2ocyoapcmeennoil Hano2o6otl ciysicobl
Vrpaunwvl, Upnens, Kuescrkas obnacme,; *Accoyuayus 600bt 6
Vrpaune, Kues, Ykpauna

Llenbio uccenoBaHus SIBUIIOCH M3yYeHHE HOPMATHBHO-IIPA-
BOBBIX 0a3 CaHHTapHOIO, IKOJOTHUECKOr0, BOIHOIO M TPajio-
CTPOUTENILHOTO 3aKOHO/ATENILCTB B chepe CAaHUTAPHOI OXpaHBbI
BOJIHBIX OOBEKTOB M YCTAQHOBJICHHE €€ COOTBETCTBHs TpeboBa-
nusim Jlupexrus EBporneiickoro Coro3a ¢ pa3paboTkod mepo-
HPUATHH 110 YPEryIUpOBaHUIO IPOOJIEMHBIX BOIIPOCOB.

MesxyHapo/HbIe 00513aTeNIbCTBA YKPAaUHBI 3aKPEILICHBI B 00-
nee 40 r00aNbHBIX U PErHMOHANIBHBIX MEXKIYHApPOIHBIX aKTaXx,
KacaloIUXCsl CAHUTApHOM OXpaHbl U MCIOJb30BAHHUS BOJIHBIX
pecypcoB. OcnoBHble TpeboBanus upextus EC (2008/56/EC,
98/83/EC, 2008/105/EC, 2003/35/EC, 2003/4/EC, 2001/42/EC,
2011/92/EC) yureHbl B OTEUECTBEHHBIX HOBBIX ACHCTBYIOLIHMX
3aKOHAX U HOPMATHBHBIX JIOKyMEHTaX.

OnHako, HOpPMAaTHUBHO-TIpaBoBasi 0a3za 3aKOHOAATENILCTBA
VYkpaunsl B cepe CaHUTAPHOI OXpaHbl BOTHBIX OOBEKTOB
HY)KIaeTcsl B COBEPIICHCTBOBAHMHU 10 YaCTH OPUEHTALMH Ha
HOBBIE MEXaHM3Mbl 3KOHOMUYECKOTO PEryJInpOBaHMUS, JCLCH-
TpaJM3aluIo BIACTH, BHEAPeHUE Y()(PEKTUBHOIO MOHHTOPUHIA
SKOJIOTHUECKOTO COCTOsHUs akBatopuil YepHoro, A30BCKOro
Mopeit 1 umruiemenranuu tpedosannit Jupexrus EC: 2006/7/
€C, 2007/60/€C, 91/271/€EC 91/676/€EC n Pernamenta
Ne648/2004.

C 1enpl0  YIydllIeHHS CaHHTapHO-IIUAEMHUOIOTHYECKOTO
COCTOSIHHSI BOJHBIX PECYpCOB B YKpaumHe, UX PALHOHAIBLHOIO
UCIIONB30BaHUSl U OXPaHbI TPeaIaraeTcs MpOBOAUTH TOCyaap-
CTBEHHOE PEryJIMPOBaHHUE XO3IHCTBEHHOM ACATEIBHOCTH B ce-
pe CaHUTapHOI OXPaHbI BOJI, OPUEHTHPOBAHHOM Ha A(QPEKTUBHYIO
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pea3aliio  BOJHOIO, AKOJIOTHYECKOro, TPafoCTPOUTETHHOTO
3aKOHOJIATEIbCTBA YKPAWHBI; ONTHMAJIBHOE COIVIACOBAHME ap-
XUTEKTYPHO-IIAHUPOBOYHBIX, BOJHO-OKOJIOTMYECKUX, CAaHUTAp-
HO-3MUJIEMHOJIOTHYECKUX AaCIIEKTOB U COLMAJIBHBIX HHTEPECOB;
HPHOPUTETHOCTh ITHTHEBOIO BOJOCHAOKEHMSI M BOIOOXPAHHBIX
MEPOIPUSATHIA; PeaM3aliio MEKIyHApOIHBIX TOTOBOPOB C Iie-
JIbIO HAJUIEXKAILEr0 MPaBOBOI0, CAHUTAPHO-3THIEMUOIOTHYECKOTO
peXUMa TPAHCTPAHUYHBIX BOJHBIX OOBEKTOB; MMIUIEMEHTALUIO
€BPOIEICKUX CTaHIapPTOB KOJIMYECTBEHHOIO U KaYECTBEHHOI'O CO-
CTOsIHUS BOZL; (POPMHPOBAHUE Y HACEIICHUS IKOJIOIHYECKOro U ca-
HUTApHO-3IHAIEMUOJIOTNYECKOIO MUPOBO33PCHUSL.
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