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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPEJCTABICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHACKOM SI3bI-
Kax, Harle4aTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnmiickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM SI3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o51TH IprTOskeH CD co crarbei.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEe IECSTH U He OoJiee 1BaAaTH CTPAHUI] MAITMHOIIHCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10/mKHBI ObITH OCBELIEHbI AKTYaJIbHOCTh IAHHOTO MaTeprasa, METO/bI U PE3YJIbTaThl
WCCIIeIOBaHUSI U MX 00CYKICHHE.

[Ipu npencTaBiIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI yKa3bIBATH
BUJ U KOJUYECTBO 3KCIIEPUMEHTAJIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€300IMBaHUS U
YCBITUIEHHUS (B XO/I€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH MPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3lOMe Ha aHTIIUICKOM,
PYCCKOM M TPY3HHCKOM $I3bIKax (BKJIIOYAIOLICE CIEIYIOLINE pa3aesbl: Leb UCCISI0BaHMs, MaTepHal U
METOJIBI, PE3YIBTATHI U 3aKTIOUCHNE) M CIIHCOK KITF0UeBEIX ciioB (key words).

5. Tabmuiipl HEOOXOUMO MPEACTABIISITE B ITe4aTHOM popme. DoTokonuu He puHUMaroTcs. Bee
uu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B TA0JIMIAX J0/IKHBI COOTBETCTBOBATH TAKOBBIM B
TekcTe cTaTbu. Ta0nuib! 1 rpaduKu TOIKHBI OBITH 03arTIaBICHBI.

6. dororpadun AOIKHBI OBITh KOHTPACTHBIMHU, (DOTOKOIHHU C PEHTTEHOTPAMM - B IO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTe:KU U TUarpaMMbl CIeIyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABHUTH B
COOTBETCTBYIOITee MecTo TekcTa B tiff popmare.

B moanucsx k MukpogoTorpadusiM ciieyeT yKa3blBaTh CTEIICHb YBEJIMUYCHUS Yepe3 OKYIISP HITH
00BEKTUB M METOJ] OKPACKU HJIM UMIPETHALIMH CPE30B.

7. daMUINK OTE€UECTBEHHBIX aBTOPOB IIPUBOIATCS B OPUTMHAIBHOM TPAHCKPUIILIMH.

8. I1pu opopmiienun u HanpaBieHun crateid B >kypHan MHI mpocum aBTOpoB coOmonarh
npaBuIIa, U3JIOKEHHBIC B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPECTABISIEMbIM B OMOMETUIIMHCKUE
JKYPHAIIBD», IPUHATHIX MeXX/TyHapOAHBIM KOMUTETOM PEAKTOPOB MEAWIIMHCKUX KYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X0i OPUTHHAIBHON CTaThH MPUBOAMTCS Onbnorpaduieckuii cnmcok. B cnmcok nurtepa-
TYpBI BKJIIOYAIOTCS] BCE MaTepHalibl, Ha KOTOpble UMEIOTCS CCBIIKM B TekcTe. CIHCOK COCTaBiseTcs B
andaBUTHOM MOpsIKE U HyMepyeTcs. JIuTeparypHblii HCTOYHHK PUBOAUTCS Ha sI3bIKE OpUTrHHana. B
CIIMCKE JIUTEePaTyphl CHavYaja MPUBOJSITCS PadOTHI, HAIMCAHHBIC 3HAKAMU TPY3WHCKOTO anaBuTa, 3aTeM
KUpWILIHIEH 1 naTuHuIed. CChUIKM Ha HUTHpPYeMble paboThl B TEKCTE CTAaThU JIAlOTCS B KBAPATHBIX
CKOOKax B BHJIC HOMEPA, COOTBETCTBYIOIETO HOMEPY JaHHOW padOoThI B CITUCKE TUTEpaTyphl. BonbmmH-
CTBO LIUTUPOBAHHBIX UCTOYHHUKOB JOJDKHBI OBITh 3a MOCIETHUE 5-7 JIET.

9. Jlns nonydeHus MpaBa Ha IyONMKALMIO CTaThsl OJDKHA MMETh OT PYKOBOIUTENSI pabOThI
WIN YUPEXKJCHUSI BU3Y U CONPOBOIUTEIHHOE OTHOILICHHUE, HAITMCAHHBIC MITM HalleYaTaHHbIe Ha OJaHKe
Y 3aBEPEHHBIC TOAIUCHIO U TIEYATHIO.

10. B xoHIe cTaThy NOJKHBI OBITH MOANKMCH BCEX aBTOPOB, MOJIHOCTBIO NMPUBEAEHBI UX
(amuTiM, IMEHa M OTYECTBA, YKa3aHbl CIIy)KCOHBIH M JOMAalIHUH HOMEpa TeIeOHOB U ajpeca il
MHBIE KOOpANHATHL. KomndyecTBo aBTOPOB (COABTOPOB) HE JOJIKHO MPEBHIIIATH MATH YEJIOBEK.

11. Penakuus octapisiet 3a coOO0# MpaBo COKpaIaTh U UCIPABIIAThL CTaThi. KoppekTypa aBropam
HE BBICBIJIAeTCSI, BCs paboTa M cBepKa MPOBOAUTCS IO aBTOPCKOMY OpPUTHHAITY.

12. Henonmyctumo HampaBjieHHE B PEAaKLUIO padoT, MPEACTaBICHHBIX K MeYaTH B MHBIX
W37aTeIbCTBAX WIN OIYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

IIpu HapymieHnn yKa3aHHBIX NPABHJ CTATbH 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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Bunnuykuii hayuonanshulil meouyunckuil ynueepcumem um. H.U. ITupoeoesa, Ykpauna

CoBpeMeHHBIH 3Tan aOZOMHHAIBHOM XHPYpPTrHH XapakTe-
pH3yeTCs POCTOM KOJIHMYECTBA JIAAPOCKOIMMIECKUX OIIeparnii
BBUJTy CTPEMJIEHHSI XUPYProB MAaKCUMAaIbHO COKPATUTh IPHMe-
HEHHUE TPAJANUIMOHHBIX JIATapPOTOMHBIX BMEIIATEIIHCTB B ITOJTB3Y
MEHee TPaBMATHIECKUX OIeparil 1 KOTOPBIE PEKE BHI3BIBAIOT
rape3 KUIIEYHHKA, YMEHBIIAIOT OONeBbIe OIIYIIEHHUS, YaydIa-
10T JBIXaTeIbHYI0 (DYHKIHIO, YMEHBIIAIOT KOJTUIECTBO OCIIOXK-
HEHUH CO CTOPOHBI OPIOIIHOM IOJIOCTH M OPIOIIHON CTEHKH,
BakeH KocMmeTrnaeckuil addexr [4,18,20]. ITepeiM nmpumepoM
CTaja Jlarnapockonuueckas xoneructakromust (JIXD), xoropas,
B HACTOSILIEE BPeMs, BJIACTCS “30J0ThIM CTAHAAPTOM ™ JICUECHUS
JKEITIHO-KaMeHHOH Oorne3Hn (96% ciydaeB), 1mocie KOTOpOH
MAIUEHTH MOTYT MPUCTYNATh K TPYAOBOH JIEATEIHHOCTH CITy-
ctst 10-14 nmaeii [17]. B nHauame XXI Beka jranapockormuyuecKkast
XHpPYPTHst 0TBOEBaJIA Y “O0JbIION" XUPYPrun 3HAYNTEITEHOE KO-
JIMYECTBO KJIACCHIECKUX, 00BEMHBIX BMEIIATEICTB, MHOTHE U3
HUX YK€ HMEIOT CTaTyc “3o01ororo crangapra’” [21].

DHdopus OT yCIeX0B MaTOMHBA3UBHOH XUPYPTUH 10 HE/aB-
HEro BPEMEHU COIPOBOKAANACH U MOAJEPKHUBAIACH AKTUBHOM
pexsIaMoif B CpelcTBaX MaccOoBOW HMH(OpMAIWH, e Jarnapo-
CKOIIMYECKHE BMEIIATeIbCTBA OBIIH IpeCcTaBIeHbI Kak d(dex-
THBHBIC W COBEPIICHHO Oe30IacHbIe CIIOCOOBI XUPYPIHIECKOH
xoppekun. HecMOTpss Ha MHOTOYHCIICHHBIC HPEHMYILNECTBa,
mo0ast TanapoCcKoNuYecKas OIeparys He JINIICHA HeI0CTaTKOB
1 PUCKa, €€ MaJIOMHBA3UBHICTD ITOYTH BCET/IA IeJIaeT ONEPALIHIO
TPYIOEMKOH M BPSIII JIM COKpAIIAET BPEMs, TOITOMY XHPYPIHU «C
HMpPOHMEI» MPO3BAIU OTH IONBITKH ‘“XUPYpPrueil uepes 3amou-
Hylo ckBakuny” (“key-hole surgery”) [7].

[lpn wmccnenoBaHMM BIUSIHUS KapOOITHEBMOIEPHTOHEYMA
(KTIIIIT) Ha meHTpanbHYIO U epU(EepuIecKylo TeMOINHAMHKY,
Ha Ta30BBII COCTAB KPOBH, Ha (DYHKIIMIO BHEIIHETO JBIXaHUS B
3aBUCHMOCTH OT IPHMEHEHHOTO PeXHMa HUCKYyCCTBEHHON BEH-
TWISIUUHK JIeTKuX BusiBiieHbl poct PaCO,, cumkenue Pa0,, cme-
menne pH B kuciyro cropony. IloBblmenne BHYTpHOPIOIIHOTO
nasinenus (BB/l) mpuBoanino k HapyIIeHHIO BEHTIIISIIIHOHHO-
nepQy3HOHHOTO COOTHOIICHHUS, O YeM CBHJICTEIHCTBOBAII POCT
(bpaxuuy mryaTHpyeMoil kposu oT 14,0 mo 18,0% [16].

Ha snexrpokapauorpamme (OKI') y moxubIx mui HHCY(Iis-
uust CO, mposiBasieTes ¢ yBenuuenueM unrepsana QT u nucnep-
cnn QT (QTd), aro nmeet pemnraronee 3HaYSHHE 11 HHULIUHPO-
BaHMS U TOJEPKKN GUOpHLIIINN skerygoukoB (PXK), moxer
OTpaXkaTh CKIIOHHOCTDH K CJIOXKHBIM JKEITYTOYKOBBIM apHTMHUSIM,
Hampumep “nupy>T’-Taxukapaun [11]. ¥V manuento 6e3 cep-
TEYHO-COCY/IUCTBIX 3aboneBanuii Bo Bpems uHCy(sumu CO,
yBermmunBaercs QTd, wem Bemme BB/, Tem Gonee BEIpaxeH
9T0T 3dpexr. CunTaercs, 9TO THIEPKAHUS IIPUBOAUT K yBe-
muuennto wHTepBasnia QTd [12]. CoOCTBEHHO, THIICPKAITHUS
aKTUBH3HUPYET CHUMIIATHYECKYIO0 HEPBHYIO CHCTEMY, UTO BEJET K
TIOBBIIICHHIO apTepransHoro pasineHus (A1) u apurmusm [14].
Kak mpaBuio, 10T Kopperupyemblii untepBan QT He umeer
KIIMHUYECKOIO 3HAUCHUS y 340POBBIX MALEHTOB BO BpeMs Ja-
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apOCKONUYECKUX ONEPaLUii, YTO HEJIb3sl CKa3aTh O MAllUEHTaX
C CepAeUHBIMU NpodIeMaMu.

ITon melicTBHMEM KaTeXOJaMUHOB YPOBEHb Ba30IpPECCHHA
nosslmaeTcs. [1oBbIICHHBIH YPOBEHb Ba30IIPECCUHA aKTUBU-
pyeT pEHHH-aHTHOTEH3HH-aIbJOCTEPOHOBYIO CHCTEMY, 4TO
IPUBOJAUT K U3MEHEHUSAM IeMOJUHAMUKU - IOBBIMICHUIO AJ{
U CUCTEMHOI'0 COCYJUCTOIO COIPOTHUBIICHUS, SIBISACH OJHUM
13 3HAYUMBIX MpU4KH aputMoreHesa [20]. [Toseimenne BB/
YMEHBIIAET BEHO3HBIH BO3BPAT, YTO IPUBOAUT K CHUIKCHHIO
CepJeYHOr0 BEIOpPOCA M MOBHIMICHUIO COCYAUCTOTO Tepude-
pHudeckoro conporusieHus [1]. YcranoBieHo, 94To 1axe yme-
pernoe BB/1 (10-14 MM pT. CT.) IpUBOJUT K Pa3BUTHIO BEIpa-
JKCHHBIX TeMOJMHAMUYECKUX HapymeHH# [22], cymecTByeT
BBICOKHI PHCK JEKOMIIEHCALlUU CO CTOPOHBI JBIXaTECIbHOH
n cepaeuno-cyaucroi cucreM (CCC). Takum obpasom, BO
Bpems nposefgeHus KIIIIT ummeercs BBICOKHMH pHUCK pa3BU-
THS HHCYIbTa, HHpapkTa Muokapaa (MM), oreka nerkux [5].
J.C. Bacunp4eHKO U COaBT. ONpEACIIAIN HapyLIeHUs cepaed-
Horo putMma (HCP) Bo Bpems Bomonnenust JIXO manuentam
¢ nmemudeckoit 6onesnsio cepana (MbC). Aprops Habmro-
Janyd Hamudume HamkerymodkoBoil (HD) m sxemymoukoBoif
skctpacucronnu (JKD) pexe B rpynme nanuenTos ¢ KIIIIT ¢
BB/J1 5-7,9 MM pr.cT. B cpaBHeHuu ¢ rpynmnoii ¢ KIIIIT ¢ BB/]
8-10 MM pr. cT. [2].

[lpn BHITOTHEHMH TPaHCAOMOMUHAIBHOH IperepHUTOHe-
anpHOM sHIoBUAcorepHHomIacTuku (TAPP) mpu maxoBbix n
OelpeHHBIX TPBDKAX M IPU JIANAPOCKOIIMYECKHX OIepaIysixX
Ha opraHax mazoro Taza KIIIIT n npeOriBaHNe B IOIOKEHHH
TpennenenOypra crocoOCTBYeT pPa3BUTHIO OTEKa TOJIOBHOTO
MO3ra, yCHICHUIO TUIEpPKAallHUM, IOBBILICHUIO cpenHero AJl,
LEHTPAJIbHOTO BEHO3HOIO JABICHHUS, NABICHUS 3aKIMHUBAHUS
JIETOYHBIX KaIMLIIPOB U 00IIero mnepuepudeckoro Compo-
TUBIJICHHS COCYNOB, uTo npuBogut k HCP [4,18,20,23]. IToBbI-
IIEHHE CUCTEMHOTO COCYIHCTOTO CONPOTUBICHUSI MOXKET HpH-
BECTH K YBEIHMUYCHUIO HArPy3KH Ha MHUOKApJ, BCICICTBHE YETO
pa3BHUBaeTCS MIIEMHsS MHOKapa ¢ TaXHAPUTMHSIMH, 0COOCHHO
y marueHToB ¢ 3aboneBanusmu CCC [20].

[Nepen nmpoBeneHreM IUIAHOBBIX OTEPAIHI TS OMPEISTICHUS
TaKTUKU BEICHMS NAIMEHTOB ¢ comyTcTByrommmu HCP cre-
JyeT OIEHUTh XUPYPTrHYECKUI M KapIHOIOTHIeCKHH pHcK [9].
®daxkTropaMu pUCKa HepuonepanuoHHslx aputmuid npu KIITIT
sBiseTcs: 1) Bozpact > 60 1eT, Hanuaue CepIeIHO-COCYAUCTHIX
3a0oneBaHuil M 3a00JEBaHUN IPYTUX CHCTEM, MEIUKAMEHTO3-
Has Teparnys 0 oIepanuy (HalpuMep, ANTOKCHH, TPUIUKINYIe-
CKH€ aHTHJETIPECCAHTHI); 2) (aKkTopsl B MHTPAOIEPAOHHEIH
nepuon: (apmakonorndeckue (MHTAISIHNOHHBIE W MECTHEIS
AQHECTETHKH), THUIOKCHS WIM THHEPKAIHUS, SJIEKTPOIUTHEHIC
HapyIICHUsI, aHECTE3NOJIOTHIECKIE WM XHPYPIUUECKHE BMe-
MIaTeNIbCTBA (KaTeTepH3alysl IIEHTPATIbHBIX BEH, HWHTYOAIHs
TpaxeH, TPAKIMU OPIONIMHBI U JKEeJTy/Ka, OIepalliy Ha cepale,
CTOMATOJIOTHYECKass XHUPYPTHUs, NaBlIeHHE Ha Oy’ KTAroIii
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HEpB IIPU OMEpalUsiX Ha COHHBIX COCYAaX, OKYJIOCEpACUHbIH
pedreke npu onepanusax Ha riase) [15].

Iepen mpoBeneHHEM JTaNapOCKOITMYECKUX OIEpaLiii BaXKHO
IPOBOIUTS NepuonepatuoHHyto oueHKy CCC 1o KINHHUYECKUM
HoKa3aHusM: 1) 3HaYMMBbIe IPOTHOCTUYECKHE MoKa3arenu ((hax-
TOpBl PUCKA Pa3BUTHUS KapIUAJIbHBIX OCJIOKHEHUIl) NpH BbI-
HOJIHCHUU OIEpalMii BBICOKOTO PUCKA (ICKOMIICHCUPOBAHHAS
3acTOlfHas XpoHHMUYecKass ceppaedHas HexocTtarouHocTs (CH),
KPUTHYECKUE apUTMHHM, TSDKEIIbIe MOPAXKEHHs KIIallaHOB Cepi-
1a, HecTaOuiIbHAs MM TSDKENas CTEHOKAapAMs, HEAaBHO Iepe-
HeceHHbIH VIM ¢ mpu3HakaMM NPOAOJDKAIOIIErocs pucka); 2)
IPOMEXKYTOUHBIE HPOrHOCTHYECKUE (aKTOPBI MPU ONEPaLHsIX
TPaH3UTUBHOIO pHcka (paHee nepeHeceHHblit VIM, nerkas cre-
HOKap/ysi, KOMIICHCHPOBAHHAsI WJIM paHee IepeHEeceHHas 3a-
croiinast CH, caxapublii quabder [6].

Ha OLICHKY pHCKa YacTOTbl BO3HUKHOBCHHS KapAUaJIbHBIX
OCJIOKHEHMH B TeueHue nepsbix 30 qHel nocieonepanuoHHOro
nepuoa BIUACT TAKKE U BUJ XUPYPIrUICCKOI0 BMEIIATEIbCTBA
[13,18]: 1) Hu3KHUI pUCK OMEPaTUBHOIO BMelaTeabeTBa (<1%):
KIIIT ne Bbiue 10 MM PT. CT., HPOSOKUTEIBHOCTHIO 10 30
MHH. (JIAapOCKOIMMYECKUE TI'MHEKOJIOTHYECKHE OIepaluy Ha
HpHIaTKax MaTKH, JIAapOCKOIUYecKas Ba30pE3eKLHsl, Jiara-
pockonuueckas anmneHadkromus); 2) cpennuit puck (1-5%):
KIIIT ne Bbime 15 MM PT. CT., HPOSOIKUTEIBHOCTHIO 10 60
MUH. (Jarnapockornuyeckas cruieHdkromus, JIX3, TAPP, nana-
POCKOIIMYECCKasl HaJABarvHaJIbHas aMIlyTalys MaTKy, Jarapo-
CKOIIMYECKast KUCTIKTOMUSA); 3) BbICOKUI puck (>5%): KIIIT
BbIIIE 15 MM PT. CT., IPOAOIDKUTENILHOCTBIO Ooniee 60 MuH. (Jia-
HAapOCKOIINYECKHE ONEPALMU yOICHO-TIaHKPEaTHIeCKOil 30HBI
Y NIEYCHH U JKEITYHBIX MPOTOKOB, JIANAPOCKOMMYECKasi TePHHO-
IUIaCTUKA BEHTPAJIbHBIX U zma(bparMaanbe I'PbIK, JIaIIapOCKO-
MYeCcKas TeMHUKOJIIKTOMHIO, JIallapoCKoIiyeckas HedpIKTo-
MU U aJIpEHAJIDKTOMUS, CUMYJIBTAaHTHBIC JIAITAPOCKOIINYICCKUE
orepanuu), T.e. OIpEeICHHbIE BMEIIATEIbCTBA CUUTAIOTCS
orepanusiMi HU3KOT0, CPEAHEr0 HIIH BBICOKOTO PUCKA COOTBET-
CTBCHHO l'[pOLleHTHOﬁ BEPOATHOCTHU BO3SHUKHOBCHUS CEPACUHO-
COCYIIUCTBIX OCJIOKHEHHUIH [3].

Marepuan u Metonbl. [lepen mpoBeieHneM JanapoCKONH-
YecKUX ormepaiuit oocienoBano 940 manuentos, y 500 (53,2%)
nuarHoctupoBana xponuueckas UbC, n3 nux y 34 (6,8%) - nmo-
CTHH(APKTHBINA KapAHOoCKIepo3, y 440 (46,8%) naunentos UbBC
coyeTranach ¢ runepToHudeckoi 6one3npro. Xponunueckas CH I
(byHKIHOHATBHOTO Kilacca cortacHo npuusToit New York Heart
Association kiaccudukanueit ycranosinena y 284 (30,2 %) na-
iuenTos, [ ¢pyHkunonansHOrO Kiacca - y 656 (69,8%). Ilpo-
JIOJKUTEIIBHOCTD THIIepTOHHYecKor Oose3nu - 10,81+2,49 e,
xponunueckoit UbC - 7,24+1,54 net. B I rpynme npogomkurens-
HOCTb NOCTOSIHHOM hopmbl pubpmusiimu npencepaunit (OI1) u
tpeneranue npeacepauit (TII) - 4,21+1,1 roga.

Bcem 940 GosibHBIM NTPOBOIMIIN: OOLICKIMHUYECKUE METO-
JIbl MCCIICAOBAaHMS, KIMHUYECKOe HaOIoJeHHe 3a MalieHTa-
mu, DKI' B 12-1 cTaHAapTHBIX OTBEACHHUSX, BEJIOIPrOMETPHUIO,
KopoHapoaHruorpaduio (mpu HEoOXOAUMOCTH), ONpeeIeHHe
HoKazaresei JIMIUI0TPaMMBbI U JIEKTPOIUTOB KPOBHU, KOHCYIIb-
TAIMI0 CMEXHBIX CIELHaIUCTOB. [IpoBeneHO HccienoBaHne
BBl y Bcex mammentoB Bo Bpems nposeneHus KIIIIT. Beem
940 GOJBHBIM UIsl UCCIIEOBAHUSI MOP(OIOrHIECKUX U (DYHK-
[IMOHAJIBHBIX M3MEHEHMI cep/lia M ero KJIANaHHOrO amrapara
BBITIOJTHSJIACH dXoKapauorpadus B M, B- u JI-pexumax.

JlaHHbIe pe3ynbTaThl dXOKapAHOrpadUM MpPEeIOCTaBUIIN HH-
bopmario 0 MOp(HOTOrHYeCKUX U (YHKIIMOHAIBHBIX U3MCHE-
HUSIX cepaua B Buue runeprpodun seoro xemynouka (JIK),
JIUJIaTalUK JICBOTO MPEICePHsl, HAPYLICHUs TUACTOIMYECKOM 1
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CHCTONHMYECKOi (QYHKIMI, a TakKe CTeNeHH TSKECTH KIIaraH-
HOH narosnoruu, kortopsle npu nposeaeHuu KIIIIT moryt 6bITh
(akTopom pucka BosuukHoBeHust HCP.

Yeranonrieno, uto npu nposenenuu KIIIT npumenenue uc-
KYCCTBEHHON BEHTHJISILIUM JIETKHX C CEBO(IIOPAHOBBIM HCIIa-
pUTEIeM C MOHMKEHHBIM J10 4-5 MJI/KT JIbIXaTelIbHBIM 00bEMOM
M TIOBBIIMIEHHOM 4YacTOTOM AbIXaHHs 10 24-26 npIXaTelbHBIX
JIBIJKCHUH B MHHYTY, IIPM COXPAHEHHOM MMHYTHOM 0ObeMme
nbixaHus, nossoamwiio B 802 (85,0%) ciywasx npenynpeanTb
reMOJIMHAMHYECKHE PAaCCTPOMCTBa M 00ECICUUTh aJCKBATHBIN
ra3000MeH B TEUCHHUE BCEH OMepaLuu.

JlanHOe KOJIMUeCTBO OOJNBHBIX Pa3[eieHO Ha J(BE HCCIENLy-
emble rpynnsl: [ rpynna - 630 (67,0%) nauuentos ¢ HCP, 11
rpynna - 310 (33%) nauuentos ¢ HCP, koTopbie BO3HUKIN BO
Bpems nposeaenust KIIIIT.

B I rpymnne no cTpykType OnepaTHBHBIX BMEIIATEIbCTB OT-
MeyaJlach JIallapOCKOIIMYECKasl alMeHASKTOMUs (HU3KUH pUCK
Bo3HUKHOBeHUst HCP) y 66 (10,5%) nanuenTos; JIXD (cpennuit
puck BosHukHoBeHuss HCP) - y 312 (49,5%); TAPP (cpenuuit
puck BozHukHoBeHuss HCP) - y 114 (18,1%); nanapockomnu-
yeckasl TPbDKEIIaCTHKA I'PbDK anadparMbl (BBICOKUH pPHCK
Bo3HuKHOBeHUs HCP) - y 44 (7,0%); nanapockonuyeckas Xu-
PYprust TOJICTONM KHIIKH (BBICOKUI puck BozHHKHOBeHus HCP)
-y 28 (4,4%); cuMyJIbTaHTHBIC JIANIAPOCKOIIMYECKUE ONepaluu
(BoIcOKM puck BosHukHOBeHUs HCP) -y 66 (10,5%) GonbHBIX.
Bo Bpems nposenenus KIIIT y Bcex O0abHBIX AaHHOM rpyIi-
bl ormeanucs HCP, B yacTHOCTH: 3MU30/bI CUHYCOBOM Taxu-
kapauu - 30 (4,8%), smu3onpl cuHyCcOBOW Opaaukapauu - 50
(7,9%), napokcusmasibHasi TaxUKapAus C Y3KUM KOMIUICKCOM
QRS - 5 (0,8%), monHas Onokajga npaBoi HOXKKM Iydka ['ncca
(IIBITHIIT) - 12 (1,9%), nonHast Giokazna JIEBOH HOXKU ITydKa
T'ucca (IIBJIHIIL) - 21 (3,3%), snu3oxner AV-6noxazs! I crenenn
- 23 (3,7%), snuzonbt AV-6mokanpt 11 crenmenn Moourir I - 12
(1,9%), artuzonst AV-6510kasr 11 ctenenn Mo6wurir 11 - 8 (1,3%),
anu30/bl nosiHol AV-Omnokaznsl - 5 (0,8%), HO - 216 (34,3%),
nocrosinHas gopma OIT - 103 (16,3%), mapoxcusmer DIT - 41
(6,5%), mocrositHast popma TIT - 12 (1,9%), mapokcusmsr TII - 4
(0,6%), K3 - 70 (11,1%), snu30ab! HEYCTONYNUBON XKEITYIOUKO-
Boii Taxukapauu (OKT) - 10 (1,6%), snuzons! yeroitunsoit KT
- 8 (1,3%). Y Bcex mauMeHTOB TakxKe HAONIONAIHM yBEJIHYCHHE
mucnepcun uutepsana QT - 61,4+1,9 mc.

Wrak, B 1aHHOH IpynIe Npy OINEepaTUBHBIX BMEILIATEIbCTBAX
¢ Hu3kuM puckoM pazsutust HCP npeo6nananu 6onabuble ¢ HD
(34,8%), KD (13,6%), napoxcuzmom @IT (10,6%), nucnepcueii
untepBaia QT 61,9+18 mc; co cpeanum puckom paszputus HCP
npeobnaznanu 6oxbubie HD (37,0%), noctosuuoit popmoii OIT
(17,4%), napokcuzmom DI (7,35%), nucnepcuelr nHTEpBaIa
QT 59,3+2,2 Mc; y NalMEHTOB C BBICOKUM PUCKOM DPAa3BUTHS
HCP onpenensmn HD (31,8%), KD (18,3%), anu3011bl cuHyCO-
Boii Taxuxapauu (9,7%), ¢ nucnepcueit uatepsana QT 64,8+1,9
MC.

Bo II rpynme mo cTpykType ONEpaTHBHBIX BMEILATEIbCTB
JIarapoCKONUYecKass amnMeHAdKTOMUs (HU3KHHM PUCK BO3HUK-
HoBeHuss HCP) ormeuanacek y 18 (5,8%); JIXD (cpennuii puck
Bo3HUKHOBeHUst HCP) - y 116 (37,4%); TAPP (cpennuii puck
Bo3HUKHOBeHUs1 HCP) - y 65 (21,0%); nanapockomuueckast
IPBDKEIUIACTUKA TPBDK JuadparmMbl (BHICOKMH PHCK BO3HHK-
HoBeHus HCP) - y 28 (9,0%); nanapockonuyeckas XUpyprus
TOJICTON KHUIUKU (BbICOKHI puck BozHukHOBeHUs HCP) - y 35
(11,3%); cumynbTaHTHBIE JIATIAPOCKOIMYECKUE ONepaLuu (Bbl-
cokuii puck Bo3HukHoBeHUst HCP) - y 48 (15,5%) OombHBIX.
Bo Bpems nposenenus KIIIT y Bcex nosBumincs HCP, B wact-
HOCTH: 3IM30/bl CUHYCOBOH Taxukapiuu - 9 (2,9%), anu3onsl
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cUHYyCcOBOI Opanukapauu - 82 (26,5%), mapokcu3MalbHON Ta-
XUKapauu ¢ y3kuM komiuiekcom QRS - 2 (0,6%), IIBJIHIIT
- 2 (0,6%), snuzonsl AV-6mokaasl I crenenu - 12 (3,9%),
anu3o0abl AV-6nokanst 11 crenenn Mobuti I - 7 (2,3%), anu-
30161 AV-6iokazsl I crenenn MoouTtir 1 - 5 (1,6%), anu3oabt
nosiHor AV-6usokansl - 3 (9,7%), HD - 47 (15,2%), napokcus-
mbl DIT - 14 (45,2%), nmapokcusmel TII - 3 (1,0%), XKD - 96
(31,0%), pannue XKD (tuna “R nva T”) - 5 (1,6%), anu301b1 He-
ycroituuBoit XKT - 14 (45,2%), snuzons! ycroiuusoit KT - 8
(2,6%), snuzonm! “nupyaT”-Taxuxapaus - 1 (0,3%).

Taxkum obpazom, B nanHoil rpynme npu KIIIIT HCP Bo3Huk-
JIY TIPY OIIEPaTUBHBIX BMEILIATENIbCTBAX: ¢ HU3KUM PHCKOM paz-
BUTHS B BUJIC STIM300B CUHYCOBOM Opaaukapauu (27,8%), K3
(27,8%), HD (16,7%), nucnepcust unteppana QT cocraBuia
61,2+1,0 mc; co cpennum puckom pazsutus HCP npeobnananu
KD (37,5%), snmzonp! cunycoBoit Opaxukapaun (29,5%), HD
(14,3%), mucniepcus unrepana QT - 64,9£1,0 Mc; ¢ BEICOKUM
puckom pazsutus HCP onpenensu XKD (23,6%), snu30/b! cu-
HycoBoi Opamuxapauu (20,1%), HO (15,8%), aucnepcus us-
TepBasia QT - 72,3+1,3 mc.

Craructryeckas 00paboTka pe3y/ibTaToB MCCICI0BAHHS BbI-
IIOJIHEHA C MOMOLIBIO CTAaHAAPTHBIX METONOB C NPHUMEHEHUEM
nakeTa NpUKIaaHbIX nporpamm StatSoft «Statisticay v. 12.0.

Pe3yabTarsl 1 uX o0cyxkaeHne. B nepBoii rpymnme 60JIbHBIX
nporHosupyemmsle nokasarenu Bb/] cocrasunu ot 4 o 10 mm
PT. cT. u 3aBucenu kak ot suga HCP, Tak u or TspkecTu omnepa-
THBHOTO BMEIIATENIbCTBA. Tak, MPU CUHYCOBON Opagukapauu
4aCcTOTOM cepleuHbIX COKpallleHui Hike 55 B MuHyTy BB/I He
HPEBBIIIATO0 8§ MM PT. CT. Y ApYrux OOJNBHBIX JaHHOW TPYIIIbI
nocue Kypca jedenns peruansa HCP ne nabmonanu. V 3 60ib-
HBIX C MOCTOSIHHOW ()OPMOM HOPMOCHCTOJIMYECKOTO BapHaHTa
OIT/TIT npu nossimennu BB/ nmena MecTo TaxuCHCTONHS
JKEJTYJI0UYKOB, KOTOPYIO KYIIUPOBAJIM BBEICHHEM aMUOAAPOHA U
cHmwkeHneM BB/l no 10 MM pr.ct. Takum o6pa3om, 6OIBHBIM C
HCP B03MOXHO HpOBEACHHUE JIaapOCKOIIUUECKOIO OIepaTuB-
HOT'O BMEILIATEJILCTBA MOCIIE IPOBEICHHS Kypca aHTHApUTMUYe-
CKOT'O JICYCHHUS U ¢ yYETOM YPOBHs MHTpaomepanronHoro BB/I.
Jlnst GOnbHBIX ¢ HU3KMM pHucKoM Bo3HukHOBeHust HCP peko-
menayerca BB/ He Bbimie 11-12 MM pT.CT., CO CpeTHUM PUCKOM
Bo3HUKHOBeHUst HCP - B npenenax 8-10 MM PT.CT., ¢ BHICOKUM
puckoM Bo3HUKHOBeHUS HCP - 4-8 MM pT.CT., 4TO BO3MOXKHO
IIPU JIOCTATOYHOM OIIBITE OIIepaTopa.

Bo II rpynme GoibHBIX BO BpeMs OIEPaTUBHOIO BMEILIATEIIb-
cTBa yke Ha 5-7 muH. npu BB/l 8 - 10 MM pt. cT. mosBmiINCH
HD ¢ gacroroii ot 13,8% mo 18,8%, XKD - ot 25,0% m0 43,1%
U BMHU30/bl CHHYCOBOM Opamukapauu - ot 14,6% no 34,5%,
HE3aBHCUMO OT HPUHSATHIX KPUTEPUEB PHCKA BO3SHUKHOBEHUS
IICP. ITpu BBJ{ 10 - 12 MM pT. cT. Ha 7-12 MUH. HapOKCU3MBbI
TIT Bcrpeuanuck B npenenax ot 0,9% no 3,6%, @II - or 3,1%
10 6,3%, snmzonsl Heycroitunsoi KT - ot 3,1% 1o 6,3% B 3a-
BHUCHMOCTHU CTereHu pucka Bo3HuKHOBeHHsT HCP. ¥V GonbHbIX
C BBICOKOH cTeneHblo pucka BosHukHoBeHUs HCP B mpenenax
BbJ] 10-12 MM pr.ct. Ha 10-12 MHUH. TOSBWJIMCH €IMHUYHbIC
ciydan ycroiuusoit XKT (0,9-5,7%), pannue XKD tuna “R Ha
T”, cocraBuBmue 1,5-5,7% u oquH cinydail anu3ona “nupyast’-
TaxuKapauu, coctasusine 2,1%.

Taxum oGpaszom, npu nposenenuun KIIIIT nox aeiicrBuem
BB/l 60516HBIM ¢ HU3KUM prckoM Bo3HHKHOBeHUsT HCP crenyet
0XKHMATh BOBHHKHOBEHUsI CHHYCOBOI1 Opaaukapauu (10 27,8%),
HDS (o 16,7%), K3 (1m0 27,8%); cO cpeHUM PUCKOM BO3HHK-
HoBeHMs HCP - snu3ons! cunycoBoii Opaaukapauu (29,6%), HO
(14,3%), mapokcusmel DI (3,7%), K3 (37,5%), B TOM uucie
pannue XD tuna “R na T (1,5%), snuzons! HeycToiunsoii XKT

© GMN

(4,2%), snu3oabl AV-6iokansr | crenenu (3,6%), snu3omsr AV-
6nokansl! I crenenn Moo6utn I (1,6%); ¢ BBICOKHM PHCKOM BO3-
uukHoBeHust HCP - arusonsl cunycoBoit 6paaukapaun (20,1%),
HD (15,8%), mapokcuzmbl OII (5,2%), XKD (23,6%), B TOM uuc-
ne panHue XKD (tuna “R na T”) (3,8%), snu3oabl HeycToH4n-
Boit KT (4,3%), snuzonst ycroiuusoit XKT (4,5%), snusonsl
“nupys1”-Taxukapaus (2,9%), snuzons AV-6rokazst | creneHu
(4,5%), stmzomsl AV-6mokaner 11 crenern MoouTtin 1 (2,9%),
anu3ozbl AV-6nokanst 11 crenern Moowuri 11 (3,6%), snm3onst
nostHoi AV-6mokast (3,6%).

Y npoonepupoBaHHBIX MALEHTOB B CPAaBHEHUH C NALlUEHTa-
mi [ rpynnsl, o nanaeiM OKI BBISBICHO CTaTUCTUYECKH 3HAUU-
Moe Oouiblliee yBenuueHue aucrepcun uatepsaina QT mpu Beex
BHUJIaX JIallapOCKONMUecKux onepauuit: npu JIXO - 66,6+1,7 u
71,9+1,2 coorBercrBenno (p<0,01); npu TAPP - 51,9+2,7 u
57,8+0,8 (p<0,04) mpu nanapoCKONMMYECKOW areHACKTOMUH -
55,742,2 u 61,2+1,0 (p<0,02) mpu JamapoCKonuu Ipebx auadpar-
Mbl - 61,9+1,8 u 68,9+0,7 (p < 0,0005) npu nanapockonuu Toi-
croit kumku - 64,8+1,4 u 74,0+1,6 (p<0,0001) npu cuMyJIbTaHHBIX
JIANAPOCKONMYECKUX onepauusx - 73,9+1,5 (p<0,004). 310 moxer
OBITH IYCKOBBIM (JAKTOPOM B Pa3BUTHH 0OJIee CIIOKHBIX KEITyI0U-
KOBBIX apUTMHH, B TOM unciie Guoprmsinus xemynoukoB (DXK).
Taxk yBenuuenue qucnepeun uarepsana QTy 1(2,9%) nauunenta 11
I'PYIIIbI IPY BBIOJIHEHUH JIAIAPOCKOIIMYECKOH Orepaly Ha ToJl-
CTOI1 KHILIKE MPHBEJIO K BO3HUKHOBEHHUIO KITHUPYITH-TAXUKAPIIHH.

[Tapokcusm ycroruuBoit KT cHuMaiu BBEIEHUEM aMHUO-
JapOHa, a Npu HEd(PPEKTUBHOCTH WIHM MPU HAPYIICHUHA T€MO-
JUHAMHUKHU IPOBOIWIN 3JIEKTpouMIyiIbcHyto Tepanuio (OUT).
V Takux nauueHToB uckiodand MM, npoBoauin KOppeKLuo
JJIEKTPOJIUTOB.

Bcem manmentam ¢ 6ecCMMITOMHOW CHHYCOBOM Opaaukap-
nueit, HO u XKD, ¢ sanuzonamu Heycroitunsoil KT mennkamen-
TO3HOTO JieueHus He npoBoauin. [lpu nono3pennn Ha Hanuuue
y HalHeHTOB CHHIPOMA CJIabOCTH CHHYCOBOTO y3ia Hepex
IUIAHOBBIM ONEPAaTHBHBIM BMEIIATEIILCTBOM IPOBOJHIN JI0-
IIOJIHUTEJIbHBIE HCCIEAO0BAHUS - MACCAX KapOTUIHOIO CUHYCAa,
IIACCHBHYIO OPTOCTATHYECKYIO IMpPOOY, BEIOIPrOMETPUIO HIN
TPEAMUII-TECT, MPOObI C BBEICHHUEM aJICHO3MHA M aTpOIIMHA,
xonrepoBckoe MoHuTopupoBanue DKI. [Ipu cumnromaruyeckux
KEITy/IOUKOBBIX apUTMHUSIX Ha3HAYaIW Iperaparbl MepBOd JIMHUH
- B-6nokaropsl. [Tarmentam ¢ runeprpodueii JDK<14 mm npu He-
a¢bdexTuBHOCTH B-00KaTOpOB HazHayamu 1C K1acc aHTHAPHT-
mudeckux npernaparoB (AAII) - nponadeHOH WM dTAlM3UH,
6o komOuHanuio 1C kmacca AAII ¢ B-6mokaropamu. OnHaKo
IPU BBIPAKECHHOM CTPYKTYPHO-I€OMETPUUECKOM PEMOAEIUPO-
BaHuu JOK 1C knace AAII He Ha3Hauann.

V nanueHTtoB nepBoil rpymnmsl nocrosinHas popma OIT ompe-
nemsuiack B 103 (16,3%) cnyuasx, nocrosinaast gopma TII - B
12 (1,9%). JlaHHbIC TAIUCHTBI MTOIYYaTH B-OJ0KATOPHI C METbI0
KOHTPOJISI YaCTOThI CEP/ICUHBIX COKPAIICHUH W aHTHKOATYJISH-
TBI - ISl IPEIYIPEXKICHUS TPOMOOIMOOINUECKHUX OCIOKHEHUH
(T20). Ilepen oneparueii BceM OOJIbHBIM OLICHUBAJIU PUCK pa3-
ButHs TOO o mkane CHA2DS2-VASc - nikaiia oleHKd prucka
T50 y nanuenros ¢ OII/TII. 3a 3-5 aneii 1o onepauuu oTMe-
HsM aHTaroHucTsl ButamuHa K (ABK) u exenHeBHO KOHTpo-
JIMPOBAIA MEXAYHApOIHOE HOPMAIU3MPOBAHHOE OTHOLICHUE
(MHO) no moctwxenus <1,5. Ilpu takom noxazarene MHO
ornepaLysi cuuTaeTcss 0e30MacHoOil B OTHOLUICHUHM PHCKA KPOBO-
teuenusd [13]. IIpu yposaue MHO>1,5 cienyer OTIOXUTh Win
OTMEHUTH oreparnio. C 1elblo n30exKaHuss BOSHUKHOBEHUS MTPU
TS0 npu ormene ABK Bcem 6onbabiM OIT/TTI nepen oneparu-
el IPOBOIMIIN «MOCT-TEpaIuio» [8] - OTMEHSIIN NepOpaIbHbIHI
AKT c nepexomoM Ha HM3KOMOJEKYyJspHbIH remapun (HMI')
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WK Ha HepakunoHupoBaHHblit renapud (HOT), ¢ mocnemyro-
UM OOpPATHBIM IIEPEXO0M Ha IpUEM MEepPOpaIbHOrO aHTHKOA-
ryasara. Ee HaunHanu cryers cyTku nocie orMeHsl ABK uinn
nozxe npu MHO<2. 3a 4-6 yacoB 10 onepanuy 3aKaHYMBAIH
BBouTh HOI, a HMI' nocnenuuii pa3 BBOIWIN HE paHee, 4eM
3a 24 vaca 5o onepauuu [10]. Boccranosnenue tepanuu HMI
win HOT' B npeapiayieii o3¢ nocie onepanyu oCyIiecTBIsUIN
B iepBble 12-24 yaca [19].

IIpu ycnoBum nOCTHXKEHHUS aJeKBaTHOrO remocrasa, Ha 1-2
JieHb nociie onepaunu Tepanuio ABK BoccTaHoBnuBamu B nipe-
JIOTICPALIIOHHON MOEPKUBAIOLIEH 7103€ ¢ e MOCICIYIOINUM
noBbilieHueM Ha 50% crycts 2 AHs, a 3aTeM MPOAOIDKAIN Te-
panuto. [Ipu 3trom ncnonszoanu HMI™ wim HOI™ B noanepxu-
BAIOILCH 103€ U OTMEHSIM NP AOCTHKECHUM 1IEJIEBOTO YPOBHS
MHO [8].

V 41 (6,5%) narmenTtos Bo3HuUKH napokcr3Mbl DI ny 4 (0,6%) -
napokcu3Mbl T11, koTopble KynupoBai HOCPEACTBOM BBEACHUS
amuonapona. [Ipu HecTaOMIBLHOW TeMOAMHAMUKE MPOBOAMIH
OUT. Ilpy BO3ZHUKHOBEHHMHU MApOKCHU3Ma TaXUKaApPIUU C Y3KUM
komIuiekcom QRS cHavasa npoBoauiIM BarycHble IIPOOBI, B CIIy-
vae ux HeadhekTuBHOCTH - OomrocHO BBOMMIN AT®. Ilpu Ha-
pywennn remoguHamuku nposoamtn DUT. Tlapokcusmer OIT/
TII xynupoBaJid MOCPEICTBOM BBEACHHUsS aMHOIApOHA, a IpU
HEeCTaOWIbHOM remoanHamuke nposoauan DUT.

besornararensHoe kynuposanusi pannei XKD ¢ peHoMeHOM
“R nHa T” ocymieCcTBISsII aMHOIAPOHOM BO M30¢:KaHUE BO3SHUK-
HoBeHusa PXK. [Tapoxcusm ycroitunBoit KT xynupoBaiu BBe-
JICHUEM aMHOJapoHa, Npu Hed(PPEKTUBHOCTH WIN HApYIICHUH
remoanHamuku nposoauiu DUT. IIpu XKT tuna “nupyst” Tax-
e HeMeU1eHHO BoInoiaHsu DUT ¢ KoppeKLuKii 3eKTpOoIuTOB.

Tlpu nuarnoctuke AB-6mokaner 1 cremenu u Il cremenu
MobuTtii [ B mpenornepaiiOHHOM TMEPUOIE O BO3MOKHOCTH
OTMEHSUIM IIpenaparbl, KOTopble 3aMemisiioT AB-nposenenus
(B-6mokaToppl, HEAUTHIPONMUPHINHOBBIC AHTATOHUCTHI Kallb-
uusi, jgurokcun). Ilpu auarHocTHke B TmpenonepanoHHbINA
nepuon AB-6moxaner II crenenn Moourn II wnm 111 crenenn
HALMCHTY PEKOMEHJOBAIM HMILUIAHTUPOBATh 3IICKTPOKAPIHO-
crumysstop (OKC) u mpoBoamiIn onepaTuBHOE BMEIIATEILCTBO
nocie nocranoBku DKC. XonnHOOGI0KaTop aTpONuH UCHOJIb-
30BaJH JIJIsI JICUCHUsST OpajuKapaud U MOJHONH AV-010Kaabl BO
Bpems nposenenus KIIIIT. ITanuentam, y KOTOPBIX BIEpBbIE
Bo3HUKIM AV-0mokana II crenenn Mo6wuri 11 nim nmonnas AV-
6rokaja, nposoamiack Bpemennas OKC. 15 (2,4%) naiuenram,
KOTOPBIM Iiepe]t onepaiueii Obut uMmruiantupoBad OKC, nanHbii
armapar 3apaHee ObUT IIEPEBEJICH B PEKUM aCHHXPOHHOM CTH-
MyJSILUM C BHEJPEHUEM CIIeHUaIbHOrO MpUOOopa-nporpamMmma-
TOpa WIH C OTKJIIOUYEHHON (yHKIMEil BOCHIPUSTHSI CUTHAJIOB Y
nelicMeKep-3aBUCHMBIX MAI[EHTOB.

BoiBoabl. bonbabiv HCP Bo3MOXKHO npoBeieHHE JIanapoCcKo-
IIMYECKOTO OINEPaTHBHOIO BMEIIATENILCTBA IOC/IE MPOBEACHUS
Kypca aHTHAPUTMHUUCCKOTO JICUCHHUS U C YUYETOM YPOBHS pUCKa
UX BO3HMKHOBEHUS, IJIe OCHOBHYIO POJb MI'PAeT MHTpaolepa-
unonHoe BB/I.

IIpu nmposenenun KIIIIT nosbimraercss puUCK pa3BUTHUS CH-
HycoBoil Opaaukapauu (10 26,5% ciydaeB), BCe SIH30/bI BO
Bpems uncyusiun CO,. Yacrora BosHukHOBenns XKD B 2 pasa
6ombie, uem HD (31% u 15,2% cootBercTBeHHO), B 3,8% city-
yaeB BOo3HMKaOT paHHue KO (tuma “R nHa T”). IloBbimaercs
BEPOATHOCTh BO3HMKHOBEHHUS Kak HeycToiiumsoi (4,5%), Tak
u ycroiuusoit (2,6%) XT, B Tom uucie “nupyasT”’-TaxUKapIuu
(2,9%). TloBbImaeTcst TakKe PUCK BO3SHMKHOBEHUS SIHU30/10B
AV-650kazs! 11 crenern Moo6utn 11 (1,6%) 1 anu3on0B noaHOM
AV-6noxansr (1,0%).
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[Ipu BBINONHEHUHU JIAaAPOCKOMMUYECKUX ONEpalMid ¢ BbICO-
KUM puckoM Bo3HHkHOBeHUs HCP, uame, yeM y nmanueHToB
C HU3KHMM M CPEIHUM PUCKOM, BO3HHMKAIOT apUTMUHU: TOTCH-
HMaJIbHO 3JI0KayecTBeHHBIC - KD, B ToM uucie pannue X3
tuna “R nHa T”, Heycroiuusas XT, ®II, u 310kxauecTBeH-
Hble - croiika JXXT, B ToM uucie nmonumopdHas u “nupyst’-
TaxUKapIus, KOTOPbIC CIOCOOHBI BHI3BATh KPUTUYCCKHUE PaC-
CTpoiicTBa TeMOAMHAMHUKH M TpaHchopmupoBatbes B DK
WIM ACUCTOJIUIO. Y TaKUX MAallMeHTOB Yallle PErUCTPUPYIOTCS
snu3oa6l AV-Onokanel 1 crenenun, snusonsl AV-0mokansr 11
crennenn Moourti I, smm3onsr AV-6iokaner 11 crenmenn Mo-
ouri I, sniu3oab! moaHoi AV-0i10Kkaab.
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SUMMARY

PECULIARITIES OF CARBOPNEUMPEROPERITONE-
UM AT LAPAROSCOPIC OPERATION UNDER CONDI-
TIONS OF RHYTHM DISORDERS AND CONDUCTIV-
ITY OF CARDIAC ACTIVITY

Vorovskiy O., Shushkovskaya Yu., Tedoradze V., Bazyak A.

National Pirogov Memorial Medical University, Vinnytsya,
Ukraine

The aim of the research — to study the effect of carbopneumo-
peritoneum on the possibility of laparoscopic surgery in patients
with cardiac rhythm disorders and conduction disturbances.

We conducted analysis of 940 patients who underwent lapa-
roscopic surgery. The patients were divided into two groups.
The first group included 630 patients (67,0%) with cardiac ar-
rhythmias; the second group included 310 (33,0%) patients with

© GMN

heart rhythm disturbance that arose during carbopneumoperito-
neum. In all patients of the first group in the preoperative period,
heart rhythm disturbance was observed: sinus tachycardia - 30
(4,8%); sinus bradycardia - 50 (7,9%); paroxysmal tachycardia
with a narrow QRS complex - 5 (0,8%); complete blockage of
the right leg of the bunch Gis - 12 (1,9%); complete blockage
of the left leg of the bunch Gis - 21 (3,3%), AV- blockade of
the I degree - 23 (3,7%), the AV- blockade of the I degree Mo-
bitz I - 12 (1,9%), AV- 11 degree blockade Mobits II - 8 (1,3%),
complete AV- blockade - 5 (0,8%), supraventricular extrasystole
- 216 (34,3%), persistent atrial fibrillation - 103 (16,3%), parox-
ysms of atrial fibrillation - 41 (6,5%), a constant form of atrial
flutter - 12 (1,9%), paroxysms of atrial flutter - 4 (0,6%), ven-
tricular extrasystole - 70 (11,1%), episodes of unstable ventricu-
lar tachycardia - 10 (1,6%), episodes of sustained ventricular
tachycardia - 8 (1,3%). All patients also observed an increase in
the dispersion of the QT interval — 61,4+1,9 ms.

In the second group, during carbopneumoperitoneum, car-
diac arrhythmias appeared during surgical interventions with
various risks of its development: with a low risk of develop-
ment (laparoscopic appendectomy) occurred in the form of
episodes of sinus bradycardia (27,8%), ventricular extrasystole
(27,8%), supraventricular extrasystole (16,7%), the variance
of the interval was - QT 61,2+1,0 ms; with an mediunrisk of
developing heart rhythm disturbances (laparoscopic cholecys-
tectomy, transabdominal prepperitonealenlovideogernioplasty)
- ventricular extrasystole (37,5%), episodes of sinus bradycardia
(29,5%), supraventricular extrasystole (14,3%), QT dispersion
64,9+1,0 ms; with a high risk of developing heart rhythm dis-
turbances (laproscopichernioplasty of hernias of the diaphragm,
laparoscopic operation on the colon, simultaneous laparoscopic
surgery) - ventricular extrasystole (23,6%), episodes of sinus
bradycardia (20,1%), supraventricular extrasystole (15,8%),
dispersion QT interval — 72,3+1,3 ms.

When performing laparoscopic surgery with a high risk of
heart rhythm disturbance, arrhythmias that are potentially
malignant (supraventricular extrasystole, including early
supraventricular extrasystole (type “R on T”), unstable VT,
more often than in patients with low and medium risk AF),
and malignant (persistent VT, including polymorphic and pir-
ouette tachycardia), which can cause critical hemodynamic
disorders and can transform into FS or asystole. Also, in such
patients, episodes of AV blockade of I degree, episodes of AV
blockade of II degree Mobitz I, episodes of AV blockade of
II degree Mobitz II, episodes of complete AV block are more
often recorded.

Patients possibly holding laparoscopic surgery after a course
of antiarrhythmic treatment and taking into account the risk of
cardiac arrhythmias, where intraoperative intra-abdominal pres-
sure plays a major role.

Carbopneumoperitoneum increases the risk of sinus brady-
cardia (up to 26,5% of cases), all episodes during CO2 insuf-
flation. The incidence of ventricular extrasystole was 2 times
higher than that of supraventricular extrasystole (31,0% and
15,2% respectively). Including early ventricular extrasysto-
les (type “R on T”) - in 3,8% of cases. Increases the likeli-
hood of occurrence of both unstable (4,5%) and stable (2,6%)
ventricular tachycardia, including “pirouette” -tachycardia
(2,9%). There is also an increased risk of episodes of second
degree AV-blockade Mobitz II (1,6%) and episodes of com-
plete AV-blockade (1,0%).

Keywords: carbopneumoperitoneum, cardiac arrhythmias,
intra-abdominal pressure.
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PE3IOME

OCOBEHHOCTHN HAJIOXKEHUS KAPBOITHEBMOIIE-
PATOHEYMA NPU JAIIAPOCKOINMYECKOM OIIE-
PAIIMN B YCJIOBUSIX HAPYIIEHUS PUTMA U ITPO-
BOAUMOCTHU CEPJIEYHOM AESTEJIHOCTH

Boposckuii 0.0., lllymkoBckas FO.1O., Texopanze B.O.,
Baszak A.H.

Bunnuyxuii nayuonansHvlil MeOUYUHCKUL YHU8epcumem uM.
H.U. [Mupozosa, Yxpauna

Lens nccrenoBanus - ONpeIeUTh BINSHAE KapOOITHEBMOTIe-
pHUTOHEYMa Ha BOSMOXKHOCTH BBITTOTHEHHS JIAMapOCKOTNIECKIX
orepanuii y OOJTBbHBIX ¢ HapyIIEHHEM PUTMA U MPOBOJUMOCTH
CeplIeuHON NesTeTbHOCTH.

Pesynbrarel uccnenoBanus nzydeHel y 940 mamueHTOB, KO-
TOpbIe OBUTH ITTOJABEPTHYTHI JTAMAPOCKOMMYECKAM OMEPAIHSM.
BbonbHble OBIIM pasdeneHbl HAa JBE HCCIEAyeMble TPYIbL: |
rpymma - 630 (67,0%) manueHToB ¢ HapyIIEHHEM CEepAECIHOTO
putMa, Il rpymma - 310 (33,0%) manueHToB ¢ HapyIIeHHEM cep-
JIETHOTO PUTMa, KOTOPOE BO3HHKIIO BO BpeMs KapOOITHEBMOTIe-
pHUTOHEYMA.

VY Bcex OompHBIX | Tpymmel B IpeaoneparioHHOM TePHOIE
HaOJTIOMaMN HapyIIeHHs CEePASIHOTO PUTMA, B YACTHOCTH: DITH-
307161 CHHYCOBOH Taxukapaun - 30 (4,8%), 3130161 CHHYCOBOM
opamukapanu - 50 (7,9%), mapoxkcu3ManbHas TaXUKApAHUs C
y3kuM kommuiekcoM QRS - 5 (0,8%), momHas Grmokana mpaBoit
HOXKH Tydka ['mca - 12 (1,9%), monxas 610kanga 1eBOH HOXKKH
myuka ['mca - 21 (3,3%), smm3oner AV-61okans! I crenenn - 23
(3,7%), smu3onbl AV-6moxkanst 11 crenenn Mo6utn I - 12 (1,9%),
anm3onel AV-6nokansr 11 crenern Moobutn 11 - 8 (1,3%), smm-
30761 ToHON AV-6mmokanst - 5 (0,8%), HapKeTy0uKOBast IKC-
Tpacuctonus - 216 (34,3%), moctosHHas popmMa GUOPHILIAINT
npencepauit - 103 (16,3%), mapokcu3msl GUOPMIIIAIIN TIPEa-
cepauii - 41 (6,5%), mocTtostHHAs (opMa TpemeTaHWH Mpen-
cepauit - 12 (1,9%), mapokcu3Mbl TpemeTaHUH Mpencepauii
- 4 (0,6%), xemymouxoBast dkctpacuctonus - 70 (11,1%), smm-
307161 HEYCTOWUMBOII skemygoukoBail Taxukapanu - 10 (1,6%),
SMM30/BI YCTOWIMBOI JKeITy10uKoBait Taxukapand - 8 (1,3%). Y
BCEX TTAI[NEeHTOB HAOIIONAIN yBEIHUCHUE JUCIEPCUH HHTEPBa-
na QT - 61,4+1,9 mc.

Bo II rpynme npu mpoBeneHHH KapOOMHEBMOIIEPUTOHEYMA
HapyIICHUS] CEPJEYHOr0 PUTMa MOSBHINCH TIPU ONEPATHBHBIX
BMEMIATEIbCTBAX C PA3IUYHBIM PUCKOM HX PA3BUTHUS: C HU3KUM
PHCKOM pa3BHUTHS (JTaMapOCKOMMYEcKas ameHAEKTOMHS) OTMe-
JaJHCh B BHJIE SMIM30I0B CHHYCOBOH Opaankapann (27,8%), xe-
JYOYKOBOH KcTpacuctonun (27,8%), HaHKeIyJOUKOBOH IKC-
tpacuctonuu (16,7%), mucnepcun natepsaia - QT 61,2+1,0 mc;
CO CPEJJHUM PHCKOM pa3BHUTHS HAPYIICHHUs CEPACIHOTO PHUTMA
(Jramapockonryeckas XOJIeIUCTEKTOMNS, TPAHCAOJOMUHATbHAS
MIPeTIePUTOHEATbHASl YHIOBHACOTEPHUOIIIACTHKA) - JKETyT0U-
KOBO# 3KkcTpacuctonnu (37,5%), 3Mn3010B CHHYCOBOH Opanu-
kapanu (29,5%), HamxemrynoukoBoit skcTpacuctomnu (14,3%),
nmucriepeun uHTepBana QT - 64,9+1,0 Mc; ¢ BBICOKUM PHCKOM
Pa3BUTHS HApYIICHNS CEPACYHOrO pUTMA (JIAIIPOCKOMHYIECKast
TePHHUOIIACTHKA TPBDK AHa(parMel, JIamapoCKOMUIecKas Ore-
panust Ha TOJICTOH KHIIKE, CUMY/IGTaHHBIE JTallapOCKOMIIECKHe
orepanuy) - JKeIyIouKOBOH IKcTpacucTomuu (23,6%), smm3o-
JI0B cuHycoBO# Opaankapann (20,1%), HamKeTyT0IKOBOH IKC-
tpacuctonnu (15,8%), nucniepcnn matepsana QT - 72,3+1,3 mc.

IIpu BBIMONIHEHUM JIAIAPOCKOMUYECKHUX OINepaluii ¢ BBICO-
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KAM PHUCKOM BO3HUKHOBEHMS HApPYyLICHUS CEPACYHOIO PUTMA
qare, YeM y MalUeHTOB ¢ HU3KUM U CPEIHUM PUCKOM BO3HMKA-
JIM QPUTMUU - TIOTEHIUAJIBHO 3/I0Ka4eCTBCHHBIE (JKEIYJ0UKOBas
SKCTPACUCTOINS, B TOM YMCIIe paHHss, Thna “R Ha T”, HeycToii-
qpBas JKENyIOuHas TaxuKapaus, GUOPHIULILNS MPEACepIuii),
U 3JI0KaYECTBEHHBIE (CTOMKas KelydouHasi TaXUKapAaus, B TOM
quciie nonuMopHas u “nupydT’- TaXuKapaus, KOTOpbIE CIIO-
COOHBI BBI3BaTh KPUTHUECKHUE PACCTPOIMCTBA FE€MOIMHAMUKU U
TpaHcHopMUPOBaThCs B GHOPHILISLIMIO HKETYT0YKOB HIIH B aCH-
CTONHUIO. Y TaKUX MALHEHTOB Yallle PErUCTPUPYIOTCS IU30MbI
AV-0noxkans! 1 crenenu, snu3onsl AV-onokazs! 11 crenenn Mo-
ouTi I, snmsonsl AV-6itokans! 11 ctenenu Moouri 11, srimsonsl
HOJIHO# AV-0J10Ka 1Bl

BonpHBIM BO3MOXKHO IPOBEACHUE JIAIAPOCKOIIMYECKOTO OIle-
PaTUBHOTO BMEILATENbCTBA I1OCIE NPOBEACHUS Kypca aHTHa-
PUTMHUUECKOTO JIGYECHHS U C YUETOM YPOBHS PUCKAa BO3HUKHOBE-
HUSI HAPYILEHUS CEPJEYHOr0 PUTMa, I[JIe OCHOBHYIO POJIb UIPAeT
HMHTPAOIEPLIUOHHOE BHYTPUOPIOIIHOE 1aBJICHHE.

Ipu mpoBeneHnH KapOOMHEBMOIEPUTOHEYMA IOBBIIIACTCS
PHCK pa3BUTHsI CHHYCOBOW Opaaukapauu (1o 26,5% ciydaes),
BCe 3MU3011b1 BO BpeMs uHcyusmuu CO,. YacToTa BO3HUKHO-
BCHUSI JKEITYJIOUYKOBOM KCTPACHCTOIMU B 2 pasa 0oJblie, ueM
HaJUKeTyIoukoBoi skctpacucronuu (31% u 15,2% cootBer-
CTBEHHO). B 3,8% cityuaeB BO3HMKAIOT paHHHE JKEIYI0YKOBBIC
skcTpacuctonuu tuna “R Ha T”. IloBblmaercs BEepoATHOCTH
BO3HUKHOBEHMs Kak HeycToHunBoi (4,5%), Tak 1 ycToHuMBOM
(2,6%) XenyoouKOBOW TaxWKapAUM, B TOM YHUCIEC “HHPYIT -
taxukapaus (2,9%). TloBblaeTcs: TakykKe pUCK BOSHUKHOBEHHSI
snu3010B AV-0nokazs! 11 crenenn Moo6uTi 11 (1,6%) u snm3o-
11oB nostHoM AV-6mokansr (1,0%).
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RESULTS OF BRAIN INJURY PRIMARY SURGICAL TREATMENT
IN A COMPLEX CARE FOR PATIENTS WITH COMBAT-RELATED PENETRATING
CRANIOCEREBRAL GUNSHOT WOUND AT A SPECIALIZED MEDICAL FACILITY

12Pilipenko G., *Sirko A., 'Dzyak L., 'Mizyakina E.

!State Establishment, Dnipropetrovsk Medical Academy, Ministry of Healthcare of Ukraine,
’Public Institution, Mechnikov Dnipropetrovsk Regional Clinical Hospital, Dnipro, Ukraine

In surgical treatment of penetrating combat-related cranioce-
rebral gunshot wounds (PCGW), one of the most complex and
multifaceted approaches is direct surgical treatment of a brain
injury (brain debridement, BD).

On the one hand, the task is to treat intracranial hypertension
(ICH) and perform wound debridement, and on the other hand,
to preserve vital brain tissue to the maximum extent and have a
minimal neurological deficit. To achieve an optimal BD result,
a differentiated approach is needed, which takes into account
the severity of brain matter damage, functional significance of
an injured zone, severity of patient’s condition, and presence/
severity of ICH.
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High degree of intracranial purulent complications and high
mortality of head injury patients during WWI, WWII, and the
Korean campaign resulted in a change of surgical technique. In-
deed, the choice of an aggressive BD technique with tight clo-
sure of the cranial dura mater (CDM) resulted in the decrease of
meningitis occurrence to 0.63% and mortality to 14.5% during
the Vietnam War [1]. At the same time, post-traumatic epilepsy
(PTE) occurrence in these patients reaches 45-53% [2].

Aggressive BD means the earliest fullest surgery after being
injured, including thorough and sufficiently radical removal of
devitalized brain tissues, foreign bodies (bone and metal frag-
ments).
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The advent of a computed tomography scanner, wide range
of antibiotics, and poor neurological outcomes when using ag-
gressive BD resulted in a less aggressive approach in subsequent
military campaigns (Iran-Iraq and Israel-Lebanon wars).

Non-aggressive BD quite often means surface treatment of a
gunshot craniocerebral injury (sometimes only skin/bone) with
minimal intervention in the brain matter (bone fragments, metal
foreign bodies and brain detritus are retained). The argument
in favor of this approach is a minimal brain tissue injury and,
as a result, minimal neurological deficit and low PTE rate (0%,
Amirjamshidi et al [3], 22% - Brandvold et al [4]). The use of
strong antibiotics allowed reducing occurrence of purulent-sep-
tic complications (PSC) to 5-11% [3,4].

During modern military campaigns (Operation Iraqi Freedom,
the Afghan campaign), the need for long-distant long-term trans-
portation of American military personnel to the United States
caused the development of a compromise approach, combining
the possibility of ICH treatment and minimally aggressive BD.
Extensive decompressive craniectomy (DC) with minimal BD
and tight CDM plastic surgery is recommended [5] when there
is a risk of intracranial pressure (ICP) increase during long-term
transportation of patients to a specialized, well-equipped neuro-
surgical center (from the third echelon), which shall be followed
by BD (final surgery), if necessary. This approach delivered ex-
cellent results in terms of neurological outcomes and PSC [5, 6].

But with the possibility of quick air evacuation of injured
persons and proximity of a specialty multidisciplinary center
with an equipped neurosurgical in-patient department, there is
no point in performing preventive DC and consequent patient
transportation. Our approach is to perform a thorough surgery
with a balanced BD which, on the one hand, is aimed at maximal
removal of bone fragments, detritus, and available metal foreign
bodies, and on the other hand, includes the most careful, sparing
attitude to brain tissue and subsequent treatment in a specialty
neurosurgical profile intensive care unit with extensive experi-
ence in treating neurosurgical patients.

The aim of the study is to validate the chosen “balanced” BD
approach in surgical treatment of PCGW patients, depending on
the extent, severity, and nature of brain matter damage and the
chosen BD technique, accordingly, and evaluate the immediate
and long-term treatment results.

Material and methods. This study has been approved by
the board of the Mechnikov Dnipropetrovsk Regional Hospital
(MDRH). The study included penetrating combat-related cra-
niocerebral gunshot wound (PCGW) patients who were admit-
ted to the MDRH from May 25, 2014 to December 31, 2017 in-
clusive. An informed consent form for participating in the study
was signed at admission. If a patient had impaired consciousness
during hospitalization, their consent to participate in the study
was signed by their next of kin. In these cases, an additional
consent form was signed by a patient immediately when they
become fully conscious and able to perform deliberate actions.
All injuries were sustained during a local armed conflict in East-
ern Ukraine.

The criteria for inclusion in the study were: Glasgow Coma
Scale (GCS) score at admission of 4 or above, need for primary
surgery or reoperation with BD (removal of detritus, intracere-
bral hematoma). The exclusion criteria were: previously per-
formed surgery in a military hospital that does not require re-
operation, patient’s extremely severe condition (grade III coma
(GCS score 3) with impaired vital functions).

At admission, all injured persons were examined by resus-
citation anesthesiologists, neurosurgeons, surgeons, and trau-
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matologists. If necessary, related specialists were involved.
Assessment of consciousness level as per GCS and severity of
condition given damage to various body parts as per the Injury
Severity Score (ISS), neurologic examination, brain multislice
helical computed tomography (brain HCT) with subsequent
analysis in three planes, and 3D reconstruction were performed.
According to original brain HCT data, nature of brain matter
damage, location and characteristics of intracranial hematomas;
nature of a wound (bullet/shrapnel) and wound tract (blunt, per-
forating, ricocheting, gutter); location, number, and nature of
injuring projectiles were determined.

Depth of metal fragments was measured from the CDM at
the (supposed) entrance wound entrance wound to a fragment.
A section along the fragment path was measured. Deep-seated
fragments (at a depth of more than 7 cm in the direction of a
midline) and distant fragments (despite the large length of a
wound tract, a fragment is located near the CDM,; this is typical
of diametrical, diagonal and segmental wounds) were conven-
tionally identified.

Cerebral angiography (CAG) was performed when large arte-
rial trunks and dural venous sinuses (DVS) were suspected to
be injured.

When planning surgery, the following was taken into account
according to brain HCT data:

- presence of brain matter damages (contusion/crushing foci,
intracerebral hematomas in dominant or non-dominant hemi-
sphere);

- involvement of eloquent area (EA) (motor cortex, language
zones);

- depth of location, size, and number of bone fragments, metal
foreign bodies;

- injuring projectiles path in skull cavity, presence of a rico-
chet in skull cavity;

- nature of a wound tract (its three-dimensional orientation);
its length, width, and orientation relative to midline cerebral
structures, main arteries, and DVS;

- severity of lateral/axial dislocation, state of cerebrospinal
fluid cisterns.

All obtained data was registered in a patient’s case record.
Based on the severity of patient’s condition and brain HCT data,
a decision was made on the need for urgent surgery or intensive
care measures in the first place until the condition became stable
with subsequent surgery. The surgery included: treatment of
entrance/exit wounds, craniotomy/craniectomy/decompressive
craniectomy if medically indicated, BD, installation of a cere-
bral wounds/subdural space inflow and outflow drainage sys-
tem, tight CDM closure using autogenous tissues (periosteum,
fascia lata), wound closure, plastic closure of a skin defect.

The purposes of BD were: ICH treatment (removal of a mass
focus: intracerebral hematoma, cerebral detritus, brain contusion
focus), brain wound debridement (removal of bone fragments,
foreign bodies, detritus). We used a Frazier vacuum-controlled
suction cannula as modified by J. Hernesniemy [7] for BD. It is
a bent stainless steel tube with a diameter of 8 Fr with a metal
platform (handle) with three holes at a base. Placing a finger
over cannula holes allowed a surgeon to regulate the degree of
suction at a tip of a cannula. Non-stick bayonet bipolar forceps
and a diathermal coagulation device with 20 units current ac-
cording to Malis were used for hemostasis. Aspiration and co-
agulation were accompanied by abundant irrigation of a surgical
area with saline solution heated to 37 °C. When treating a wound
tract or large area with crushed brain tissue and contusion foci
which caused mass effect, aspiration of brain detritus and spar-
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ing removal of partially vitalized brain tissue (perifocal area),
which has increased bleeding and hyperemia, were performed.
In eloquent areas (e.g. motor area), BD was limited to aspiration
of cerebral detritus and, if necessary, punctual coagulation of a
bleeding artery using a low-power current (15 Malis units).

In a non-dominant hemisphere, BD was performed more ag-
gressively (devitalized tissues were removed more radically, a
larger volume of the perifocal zone was removed), but in com-
pliance with physiological permissiveness principle.

During the BD, bone fragments and superficial metal foreign
bodies were removed as radically as possible. Deep-seated
or remotely located metal foreign bodies were not removed
(except in cases of mass focus formation at foreign body lo-
cation, e.g. in case of diametric wounds). In some cases of
increased capillary brain parenchyma bleeding after the BD,
an oxidized cellulose surgical gauze was used for hemostasis.
After hemostasis management, an inflow and outflow drain-
age system was installed in the subdural space, particularly
for debridement purposes. One perforated silicone tube with a
diameter of 3 mm (inflow) was installed in a cavity formed in
the brain matter and the wound tract and the second (outflow)
tube subdurally in frontal direction or more proximally than
the inflow tube in the wound tract; the tubes were taken out
through the skin and counterincisions at least 3—5 cm away
from a skin incision. Tight CDM closure (using autoperioste-
um, temporal fascia, or fascia lata), bone flap placement and
tight wound closure were then performed. In cases with low
initial GCS score, presence of large areas with crushed brain
matter and edema with compressed cisterns, lateral/axial dis-
location, BD was preceded by DC: lateral (frontotemporopa-
rietal) or bifrontal/bifrontotemporal.

After the surgery, patients stayed in an intensive care unit.
Laboratory parameters were checked several times a day. Fol-
low-up brain HCT was performed within 12 hours after the sur-
gery. Additional brain HCTs were performed in each individual
case, if necessary.

Glasgow Outcome Scale (GOS) score and PTE presence
were assessed at discharge, in 6 and 12 months in two ways: 1)
through regular in-clinic examinations (n=16 (patients who un-
derwent skull defect plastic surgery in our hospital)), 2) through
structured telephone interviews with patients or their relatives
according to the guidelines (n=54) [8].

For statistical processing of obtained results, we used a di-
chotomous breakdown of Glasgow Outcome Scale (GOS)
scores, categorizing them into two groups: good outcome (GOS
score 4-5) and adverse outcome (GOS score 1-3). GOS correla-
tion with various quantitative indicators was calculated using
the Spearman’s rank correlation coefficient.

GOS and PTE dependence on various clinical and demo-
graphic factors was studied using the Chi-squared/Fischer’s test.

All calculations were performed using Statistica for Win-
dows, version 10 (StatSoft® Inc., USA, license No. AXXR-
505C705306FAN12).

Results and discussion. The study included 81 male injured
patients. Patient age varied from 18 to 56, in average (34.8+9.4).
GCS score at admission ranged from 4 to 15, in average (10£3).
Blunt (n=51, 62.9%) and ricocheting (n=17, 21.0%) injuries
were predominant. Detailed demographic and key clinical char-
acteristics are given in Table 1.

Initially, 61 (75.3%) patients were operated in our hospital.
20 (24.7%) of patients were operated repeatedly after a surgery
performed in level 1 hospital (without brain HCT according to
clinical and craniography data).

Time of patients delivery to our hospital after the injury was
19.04£22 (4-163) hours for previously operated patients, and
16.9+£23 (3—158) hours for all (n=81) patients. For patients pre-
viously operated in a level 1 hospital, the surgery was performed
within 1-2 hours (information on 13 injured patients is avail-
able) after the injury. Injury-to-surgery time in our hospital was
23.3+25 (4-163) hours. In most cases (n=65), injured persons
were delivered to our hospital by air transport (helicopter), less
often (n=16) by specialty vehicles.

Table 1. Key demographic and clinical characteristics

Characteristic (min-max) / m+ SD
Age, years (min—max) 18-56
Average age, years 34.849.4
GCS score at admission, (min—max) 4-15
Average GCS score at admission, 10+3
ISS at admission, (min—max) 16-57
Average ISS score at admission 28+35
Craniocerebral injury characteristics n (%)
Bullet 12 (15.5)
Shrapnel 69 (84.5)
Isolated CW (craniocerebral wound) 44 (54.4)
Concomitant CW 33 (40.7)
Combined CW 4(4.9)
Blunt 51(62.9)
Perforating 11 (13.6)
Ricocheting 17 (21.0)
Tangential 2(2.5)
Total 81 (100)

*The table shows absolute values (N), arithmetic mean (m) £ mean square deviation (SD),
value range is represented in brackets with a hyphen (min-max) and relative value in brackets as a percentage (%)
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Table 2. Scope of surgery

Surgery stage N %
Resection trepanation 47 55.9
Osteoplastic trepanation 19 22.6
Decompressive craniectomy 16 19.0
Bone fragments removal from the brain 78 92.8
Metal foreign bodies removal from the brain 32 38.1
Brain detritus removal 80 95.2
Intracerebral hematoma removal 56 66.7

Skull base plastic surgery 27 32.1
Inflow and outflow drainage 52 61.9

Reasons for reoperations were often non-radical removal of
intracranial hematomas or brain detritus, presence of bone frag-
ments in the brain matter, which were not removed during pri-
mary surgery, and unperformed plastic surgery of skull base in
case of its defect.

Resection skull trepanation (n=47, 55.9%) was performed
most frequently. DC was performed in 19% (n=13) of the entire
group of examined injured patients and in every third (n=9.31%)
patient with low GCS score at admission (4-8).

Bone fragments (n=78, 92.8%) and brain detritus (n=80,
95.2%) were removed intraoperatively in the majority of pa-
tients. In most of the patients, the surgery ended with inflow and
outflow brain injury drainage (n=52, 61.9%). Detailed charac-
teristics of performed surgery are given in Table 2.

All metal foreign bodies were removed intraoperatively in 33
cases. In 22 (43.1%) patients, metal foreign bodies remained af-
ter the surgery. Among them, 14 were deep-seated, in 3 cases
they were multiple, in 3 cases they were located at large distance
from entrance wound (long wound tract with fragment located
not far from the CDM) and in 2 cases they were small.

Average metal fragments depth relative to the CDM was
72.2446.4 (3—150) mm, while the retained fragments depth was
89.9+31.2 (30-145) mm. Breakdown of metal fragments depth
relative to the CDM is given in Fig. 1.
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Fig. 1. Breakdown of clinical studies based on the metal frag-
ments depth relative to convexital CDM (n=48)
note: Among 51 patients with blunt injuries, in 2 cases a metal
foreign body was in the orbit, in 1 in a bone (diploe), i.e. 3 cases
were not included in the diagram.

Bone fragments were removed from the brain matter in 71 pa-
tients. After the surgery, bone fragments remained in the brain in
9 cases, requiring reoperation in 5 patients. In 4 cases, repeated
surgeries to remove bone fragments were not performed (in 3
cases they were multiple small fragments, in 1 case they were
deep-seated near the middle cerebral artery). Average bone frag-
ments depth was 54.5£31.2 (30-100) mm. Breakdown of bone
fragments depending on their depth is given in Fig. 2.
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Fig 2. Breakdown of clinical studies based on bone fragments
depth relative to the CDM (n=72)

Intracranial purulent complications were present in 14.8%
(n=12), meningitis occurred more often (n=11, 13.6%). Mortal-
ity rate was 13.6% (n=11). 5 of the dead patients had meningi-
tis and the rest (n=6) had multiple organ dysfunction syndrome
(MODS).

The majority of patients (n=57, 70.4%) showed good recov-
ery (GOS score 4-5).

Complications and outcomes are given in Table 3.

At discharge, focal neurological deficits (extremities paresis,
speech disorders) were found in 22 (27.7%), isolated motor dis-
orders in 14 (20%), speech disorders in 3 (3.7%), and a combi-
nation of speech disorders and extremities paresis in 4 (5.7%)
patients. Post-traumatic epilepsy (PTE) (throughout the follow-
up period) developed in 15 (21.4%) cases, combination of PTE,
extremities paresis, and speech disorders were diagnosed in
three patients (3.7%). Within a year, stable deficit persisted in
18 (22.2%, extremities paresis) patients, including four patients
who had persistent speech disorders.

A direct moderately strong correlation between initial GCS
and GOS (4-5) scores in all measurement periods (r=0.4-0.5,
p<0.05) and an inverse moderately strong correlation between
initial GCS and GOS (1-3) scores in all measurement periods
(r=-0.4-0.5, p<0.05) were found. Outcome (GOS) was associ-
ated with initial GCS (p<0.01). Adverse outcome (GOS score
1-3) was associated with axial dislocation (p=0.015), diametric
wound (p<0.001), and purulent-septic complications (p<0.05).
No GOS association with other independent variables was found
(p>0.05). Intracranial purulent complication are statistically sig-
nificantly associated with duration of subdural space inflow and
outflow drainage over 4 days (p<0.05), bone fragments left in
the brain matter (p=0.008), and ventricular hemorrhage on HCT
(p=0.016). No association PSC with wound liquorrhea at admis-
sion (p>0.05) or metal fragments in the brain matter (p>0.05)
was found.

PTE was statistically significantly association with bone frag-
ments left in the brain matter (p<0.05).
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Table 3. Complications and GOS score in acute CW period

Complication GOS 1 (n=11) GOS 3 (n=13) GOS 4-5 (n=57) Overall occurrence
Meningitis 5 4 2 11 (13.6%)
Ventriculitis 1 3 - 4 (4.9%)
Empyema 1 1 - 2(2.95)

Hydrocephalus 1 2 - 3 (3.7%)

Nasal liquorrhea - 1 - 1(1.2%)
Cereb(f:)()sgﬁ:;l fluid ) | 1 (1.2%)
Brain abscess - 1 - 1(1.2%)
Wound liquorrhea - - 2 2(2.5)
MODS 6 - - 6 (7.4%)

Estimated odds ratio showed that favorable outcome with
GCS score 8+ occurred 5.1 times more often than when GCS
score was 7 or less (OR =5.1 (95% CI 1.8-14.2)) and the prob-
ability of PSC and PTE development with retained bone frag-
ments was 6.4 and 7 times higher, respectively, than in patients
without bone fragments in the brain matter (OR = 6.4; 95% CI;
1.4-28.8 and OR =7; 95% CI; 1.2-40.8, respectively).

In the presented study group, more than third of patients
(n=29, 35.8%) were comatose with GCS of 8 or less. Among 18
patients with lateral dislocation on HCT, 13 (16%) had midline
shift over 5 mm. 14 (17.3%) patients had signs of axial disloca-
tion on HCT. The most severe brain injuries in terms of extent
and severity (diametrical and diagonal wounds) were diagnosed
in 24 (29.6%) patients.

In the vast majority of patients (n=58, 71.6%), bone frag-
ments depth was under 5 cm. Deep-seated (more than 7 cm)
bone fragments are typical of high-velocity projectiles and bone
fragments are often small. In most cases, bone fragments are
either surrounded by or located in close proximity to a crushed
brain area and they are removed during BD. We tried to remove
bone fragments as radically as possible, only limiting ourselves
in cases of deep-seated fragments (or located near large arterial
trunks), when searching for a bone fragment can be very traumatic
or risky (damage to arterial trunk). The same tactic was used when
dealing with relatively small deep-seated bone fragments.

In half (n=24) of cases with metal fragments in the brain mat-
ter, they were located at a depth of more than 7 cm, which sig-
nificantly limits the possibility of their safe, low-traumatic re-
moval. Only fragments accessible from a surgical exposure zone
were removed and, in general, the removal of metal fragments
was not set as an objective.

According to literature data, bacteriological studies of bone frag-
ments taken from a brain wound indicate high (45-83%, [9, 10])
level of contamination of bone fragments (retained bones and bone
fragments), which, undoubtedly, is a strong argument in favor of
using aggressive BD for their removal. Presence of metallic foreign
bodies does not cause increased risks of PSC [9, 11, 12, 13] and
there is no unambiguous data on their impact on PTE [1, 12, 13],
which justifies the tactics of minimal activity for their removal. In
our study group, most metal fragments were deep-seated (n=24),
while bone fragments were more superficial, which explains high
percentage of removed bone fragments.

In our series, 7 reoperations were performed (8.6%), in-
cluding 5 removals of retained bone fragments, 1 drainage
of lateral ventricle and 1 removal of intracerebral hematoma.
Frequency of reoperations is comparable to that presented in
the literature [3].
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The modern approach to surgical treatment of head injury pa-
tients, currently used in the United States, is described in detail in
the literature [2]. It is based on the “damage control” approach and
avoiding extensive, “comprehensive” surgery in level 2—3 hospital
settings. This approach has proven its value with excellent treatment
results [2], decrease of mortality. The main factor that prompted the
adoption of such approach is a huge distance of a theater of mili-
tary operations from specialty centers and unsatisfactory treatment
results when trying to perform extensive surgery in a field hospital.

Proximity to a multipurpose hospital with neurosurgical de-
partment is a distinctive feature of many local conflicts of re-
cent decades (Israel-Palestine, Iran-Iraq wars, Eastern Ukraine),
which enables fast injured persons delivery to a hospital and
initial comprehensive surgery.

The basic principles of craniocerebral wound surgical treat-
ment are: management of intracranial pressure (by removing
mass foci and/or using decompressive craniectomy), removal of
foreign bodies, ensuring final stop of bleeding and sealing of
intracranial contents. For the last decade it has been reported
that early DC is highly effective in treatment of severe traumatic
brain injuries, including penetrating combat-related wounds [5,
6, 20, 21, 22]. The reasonability of using DC frequently is also
discussed [23, 24]. In our series of studies, DC was performed
frequently (19%, n=13) but mainly in patients with low GCS
score (4-8) at admission (n1=9.31%).

Extent and technique of brain surgery stage remains debat-
able. It should be noted that the BD technique includes specific
experience-dependent tactile sensations and is directly related to
the experience of a particular surgeon in craniocerebral injury
surgery. The proposed techniques [3, 13, 14] of sparing BD us-
ing a saline solution stream are of limited use, especially when
a large area of crushed brain matter with foreign bodies is hid-
den under a small area of brain cortex damaged by a wounding
projectile. In such situation, active wound treatment using co-
agulation forceps and aspirator is often necessary. We consider
it necessary to remove the perifocal zone, which contains a large
number of endogenous damaging substances that contribute to
hemorrhagic progression of damaged brain matter. Undoubted-
ly, this BD technique is not applicable for brain eloquent areas
and is significantly limited in dominant hemisphere.

The purpose of inflow and outflow drainage is to remove
small fragments of devitalized brain tissue, which are formed
in the process of brain injury sanogenesis and are a potential
substrate for infectious agents and a source of neurotoxic sub-
stances. But the duration of drainage over 4 days showed clear
association with meningitis development, which requires using
this technique more carefully.
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In our study, we had relatively good rate of favorable outcomes
(70.4%), which is comparable with literature data [2,4,14,15]. The
identified factors that influence the outcome (initial GCS score, in-
tracranial purulent complications, and diametric wound) are con-
sistent with regularities identified by other authors [6,14,16]. When
analyzing causes of mortality in our series, 5 (45.5%) patients had
purulent-septic complications while the rest (n=6) had multi-organ
dysfunction. According to literature data, mortality rate in combat-
related CW is 649 [6,7,16,25] and statistical association between
adverse outcome and initial low GCS score [2-4,6,14,16, 25], which
is also confirmed in our study, was found in all studies.

Rate of purulent-septic complications according to the authors
[2, 3, 11-14, 19] was 2-23% and most often association with
wound liquorrhea.

PTE rate in penetrating combat-related CWs is considered to
be quite high. In Vietnam war veterans, PTE rate reached 53%
[17], in Iran-Traq wars veterans 32% [18].

According to literature data, PTE is mostly associated with
the volume of lost brain matter (on HCT), presence of focal neu-
rological deficit (hemiparesis, speech disorders, visual cortical
disorders) — the more prominent the deficit is the more likely
the PTE is [1, 5, 18]. It should be noted that some researchers
did not find association between PTE and presence of metallic
foreign bodies [1] in the brain matter, while others did the oppo-
site [14]. According to experimental data, copper foreign bodies
cause PTE more often (copper components are often found in
modern weapon projectiles) [16].

In our series, we had fairly low PTE rate (21.4%), which may
be related to BD surgery but was clearly associated with retained
bone fragments.

Advocates of minimal surgical activity in BD show minimal
neurological deficit and low level in their papers, while antibiot-
ics allowed reducing PSC rate to 5-11% [3, 4]. However, note
that in almost 62% of studies [4], repeated wound treatment was
performed due to wound liquorrhea.

It should also be noted that advocates of non-aggressive
debridement only included in their studies patients with GCS
score 8+. [4]. It is obvious that such approach is unacceptable
for patients with more severe brain damages (low GCS score
is often a sign of ICH and it is not possible to treat it minimally
invasively).

Thus, our proposed CW patients treatment tactics and BD
technique have proved their efficiency (low rate of PSC and
PTE, good functional outcomes) and can be recommended for
use. The main conditions for successful application of this ap-
proach are fast and timely patients delivery to medical facilities,
carliest possible resuscitation, availability of around-the-clock
HCT scanner, and trained neurosurgeons.

Conclusion. A fairly low DC rate in our series of studies and
high GOS score of 4-5 indicate the comprehensive extent and
efficiency of our surgery performed for ICP correction and low
PSC rates testify to sufficient therapeutic effect of BD. Neu-
rological deficit in most patients was associated with primary
brain damage, particularly in eloquent areas.

Thus, the factors that determine the choice of BD technique are:
1. Consciousness impairment level as per GCS (as an ICH crite-
rion). In patients with low GCS scores, surgery shall be limited
to the removal of intracranial hematomas and no brain tissue
manipulation should be performed.

2. Severity of brain matter injury, presence of mass foci.

3. Equipped operating room, neurosurgical profile intensive care
unit (possibility of thorough long-term postoperative intensive
treatment).
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SUMMARY

RESULTS OF BRAIN INJURY PRIMARY SURGICAL
TREATMENT IN A COMPLEX CARE FOR PATIENTS
WITH COMBAT-RELATED PENETRATING CRANIO-
CEREBRAL GUNSHOT WOUND AT A SPECIALIZED
MEDICAL FACILITY

12pjlipenko G., *Sirko A., 'Dzyak L., '"Mizyakina E.

State Establishment, Dnipropetrovsk Medical Academy, Min-
istry of Healthcare of Ukraine; *Public Institution, Mechnikov
Dnipropetrovsk Regional Clinical Hospital, Dnipro, Ukraine

The aim of the study is to justify the "balanced" approach to
brain debridement (BD) in surgical treatment of combat-related
penetrating craniocerebral gunshot wound (PCGW) patients and
assess immediate and long-term treatment results.

The analysis of applied surgical BD techniques was per-
formed in PCGW military personnel with admission Glasgow
Coma Scale (GCS) score of 4 or above.

© GMN

The study included 81 injured patients. Average GCS score
at admission was 10+3. Blunt injuries were predominant
(n=51, 62.9%). Bone fragments were removed in 78 (92.8%)
and metal foreign bodies were removed in 32 (38.1%)cases.
Demographic and clinical characteristics, nature of brain in-
jury, presence of foreign bodies and depth of their location,
surgery extent, and occurrence of complications in postop-
erative period were taken into account. The outcome data in-
cluded a Glasgow Outcome Scale (GOS) score at discharge,
in 6 and 12 months, grade of speech disorders, extremities
strength, and occurrence of convulsive attacks from the time
of admission to 12 months.

Meningitis developed in 11 (13.6%) cases. 11 (13.6%) pa-
tients died. Good recovery (GOS score 4-5) in 12 months was
in 8 (38.1%) patients, moderate disability (GOS score 4) in 10
(47.6%) patients. Adverse outcome (GOS score 1-3) was as-
sociated with axial dislocation (p=0.015), diametric wound
(p<0.001), and purulent-septic complications (PSC) (p<0.05).
Intracranial PSCs are statistically significantly associated with
duration of subdural space inflow and outflow drainage of 4+
days (p<0.05), bone fragments left in the brain matter (p=0.008),
and ventricular hemorrhage on HCT (p=0.016).

The choice of a BD technique depended on severity of pa-
tient's condition, brain injury, and presence of foreign bodies.
Availability of an equipped operating room allowed for thor-
ough surgery. Good outcome indicators testify to appropriate-
ness of the chosen tactic.

Keywords: combat-related injury, craniocerebral wound,
gunshot wound, brain detritus, brain debridement, decompres-
sive craniectomy, Glasgow Outcome Scale.

PE3IOME

PE3YJBTAThI IEPBUYHOI XUPYPTHUYECKOM OB-
PABOTKH MO3I'OBOI PAHBI B KOMILIEKCE JIEYE-
HUSI MIOCTPAJABIINX C BOEBBIMUA OT'HECTPEJIb-
HbBIMHU ITPOHUKAIOIIIUMU PAHEHUSIMU YEPEIIA
" I'OJJOBHOI'O MO3T'A B YCJIIOBUSAX CIIELHUAJIN-
3UPOBAHHOI'O JIEYEBHOI'O YYPEXIEHUS

LIumunenxo I.C., ?Cupxko AT, I3sk JLA.,
'"Mu3ssiknna E.B.

Tocyoapcmeennoe yupesicoenue J[HenponemposcKkas MeouyuH-
ckas akademust, Munucmepcmeo 30pasooxpanenusi Ykpaumol,
’Tocyoapcmeennoe yupedicoenue JJnenponemposckas oonacm-
Hasl KiuHudeckas donvhuya um. Meunuxosa, Ykpauna

Lenp uccnenoBanus - 000CHOBATH IPABOMEPHOCTH «B3Be-
IIIEHHOTO» ITOJXO0/la MO3rOBOTO JeOpUAMEHTA IPH XUPYpruye-
CKOM JICHECHHHU IOCTpaJaBUINX C 00EBBIMH OrHECTPECIIbHBIMU
INPOHUKAOIINUMH YCPECITHO-MO3IOBbIMHU  PAaHCHUSAMH, OLCHUTH
OmKaiinye ¥ OTAAJICHHBIC Pe3yIbTaThl JICUECHUSL.

AHaau3 UCIOIB30BaHHBIX XUPYPruieCKUuxX METOAMK MO3I'OBO-
ro nebpuamenta (M]1) BBIIOIHEH y BOCHHOCIYXKAIIUX ¢ Ooe-
BBIMU OTHECTPECIIbHBIMHU IPOHUKAOIIKUMHA YE€PEITHO-MO3IOBbIMH
pPaHEHUSIMU C YPOBHEM CO3HaHHUA 1O 1ukaie koM [asro (ILIKIY)
4 6ana u 6oiee NPU MOCTYTUICHUH.

B uccinenosanue BritoueH 81 panenusiii. Cpennee 3Haue-
uue no KT npu nocrymnenun — 10£3 6amnos. IIpeobina-
nanu ciensle panenus (n=51, 62,9%). Koctusie pparmeHTs
yaanessl B 78 (92,8%) ciayuasx, MeTaJUIMYECKHE HHOPOAHbIC
tena — B 32 (38,1%). YuursiBanuch aemorpadguyeckue, Kiu-
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HUYECKUE XapaKTEPUCTHKH, XapaKTep HOBPEKACHUS TOJIOBHOTO
MO3ra, HaJIM4YMC WHOPOAHBIX TECJI U FﬂyGI/lHa HX pacloIOKEHUs,
00beM OIICPaTUBHBIX BMECIIATCIILCTB, HAJIAYUEC OCJIOKHEHHH
B II0CJICONEPALHOHHOM Teproze. [laHHble MCXOja BKIIOYAIN
OLIEHKY Mo mmikaje ucxonos [asro (LLIUI') mpu BemuCKe, cryT-
cs 6 1 12 Mec., OLIGHKY peueBBIX PACCTPOMCTB, CUJIBI B KOHEU-
HOCTAX U HAJIUYUC CYNOPOXKHBIX MPUCTYIIOB ¢ MOMCHTA IIOCTY-
wieHus a0 12 mec.

Meununrut passwics B 11 (13,6%) cioyuasx. Ymepno 11
(13,6%) nanuenToB. Xopoiuee BocctanoBienue (LLINUI 4-5 6an-
n0B) crycrs 12 mec. otmeueHo y 8 (38,1%) marnueHToB, yme-
pennas unBanunusauus (LN 4 6amna) - y 10 (47,6%). He-
Onaronpusithbiil ucxox (LLIUIT 1-3 Gana) BbI3BaH aKCHAJIBHOM
nucnokarueit (p=0,015), tnamerpansHbiM panenueM (p<0.001),
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HaJIMYUeM rHoiHo-centuueckux ocioxkuenuit (I'CO) (p<0.05).
Buytpuuepennsie I'CO cTaTHCTHUECKH 3HAYMMO CBS3aHBI C
JUINTEIIBHOCTBIO NPUTOYHO-OTTOYHOTO JPEHUPOBaHMA CyOny-
PaJbHOTO MPOCTPAHCTBA IPOJOIIKUTEILHOCTBIO Oosiee 4 CyTOK
(p<0,05), ocraBineHHBIMH KOCTHBIMH OTJIOMKAMU B BEIIECTBE
rojoBHoro mosra (p=0.008), HanmuuueM BEHTPUKYJIIPHOTO KpPo-
BOM3JIMSIHUSL 110 JIAHHBIM CITUPAIbHOW KOMITBIOTEpH(OW TOMO-
rpaduu (p=0,016).

Be16op Metonuku M/] poBOAMIICS B 3aBUCHMOCTH OT TsDKe-
CTH COCTOSIHUS OOJIBHOTO, BUJA MOBPEXKICHUS TOJIOBHOTO MO3-
ra, HaJIM4usl THOPOAHBIX Tel. Hanuuue ocHaiieHHOH onepauu-
OHHOM IO3BOJIMJIO IPOBOJUTH HCUEPIIBIBAIOIUE ONEPaTUBHBIC
BMELIATE/ILCTBA. XOPOLIME IOKa3aTeld HCXOIO0B IO3BOJSIOT
CYIUTh 00 aJCcKBAaTHOCTH BBIOPAHHOW TAKTUKH.

“9boydy

05306 3g0bols d@moemdols 3oMggmoo Jodmdaogmo ©odydaggdol dgegagdo 39belsb®meo os@ow@on
0530l Jogols @o mogol Bgobol aoddmeno Lod@dmem d@ogmmdgdols 3Jmby sbs@smgdyammms

339Gbs@mdols 3m33egJbdo L3gEosmobgdye bsdgn@bsamm ©sfglgdynmgdsdo

1930000 396 3m, 250G 30, 'm.©0b0os 30, 19.00b0s jobs

'0bg30m3gBmmgLigols Lodgwoobm sgowgdos;
206g30m39BMmglg0L 0.dghbogmgols Lob. LomanJm gamobogyg@o boogopdymem, 93606

380 ggol dobsbl [oddmowagbos Gg0bol wgd®owdghb-
Hob “dgFmbogno” oamdol Js@mgdymmdols ©olsdymg-
b 393bebsbBmeo  os@o@om  Joas-Bg0bols  goddkmeao
bod@dmane  d@o@mdgdols  IJmbg  obas@ogmgdymms
Joogdgogmo 339@bsmdols @A™l ©s Ign@bsgomabols

osberm s @ ggeno Jgogagools dggsligds.

®3gobol  ©gdM0Edgh@ols aodmygbgdgmo  Jodydao-
9o dgmemEoggools sbogobo Hs@ots  Jomo-Ggobols
303k meo Lod@dmem k@oamdgdol dJmbg Lasdbgodm
dobodboby®ggol  dm@ol  geobogsdo  dgdmbgmolsls,
Omdgems (36Mm609Mgdol ©mby aasbyml jmdol dge-

@ols Jobgegom ogm 4 Jyas ©s dgo.

38 ggodo ho@mygmo ogm 81 od@ogno. gyansbamls
3ol dgomols bodgomm dshggbgdgammo ogm 10£3 Jyas.

bko@dmds d@ds  d@ommdgdo (n=51, 62,9%). dgenols
RO396@ gd0 ImEomgdgen odbs 78 (92.8%) dgdmbggge-
o, grommboli gibm Lbgyamgdo - 32 (38.1%) dgdob-
393>d0. dbgggermdsdo doomgdmws ©gdmy@Msgoymo ©s
3006039600 dobalosmgdbagdo, msgol Bgobols wsbosbgdols
babosmo, gibe bbggmgdol s@lgdmds ©s dsmo @ go-
300l bog®dyg, m3g@szogeno hodggols dJnEymmds, go6-
0 gd950l 5@OLgdMbs 3mlEBm3gHsoygm 3g@Momedo.

3odmbogaol  Igogpgoo  dmoisges  dmbsgdgdls
amabaml 3mdol gogmol dgbobgd gofg@ol ML, 6
©s 12 mgol Fgdege. J9Hdsagd0lb ©oOE5900b, go-
0950l dogrols ggolgdsls s  3@gbhbgomo  dg@g-
3900l 5@ bgomdsls Jgdmbgaols dmdgb@owsb 12 mggdwy
39MomJo.

39606030 aobgoms@s 11 (13.6%) dgdmbgggsdo. go®-
©s03goms 11 (13.6%) 353096@0. 12 mgol dgdwgy go®a0
o0 9bs (pansbyml  gmdol ool dobgogom — 4-5
Jams) s@gbodbs 8 (38.1%) 353096, bmdog@o obgs-
@oE0bs30s (Fasbaml gmdol dzsmols dobgogom — 4
Jaes) - 8 (47.6%) 353096(L. 55 3gm0mlsndgom gsdm-
Logogno  (gansbyml  jmdol dgogmols dobgpgom — 1-3
Jams) odmfgggmo ogm  sdlbogyg@o  ob@mgsiEoom
(p=0,015), ©05393 @m0 d@oemdomn (p<0.001), hoc Jmgsb-
Lg3@Boyg®o ao@myagdgdols s@lgdomdom (p<0.05). Joasls-
Yoo  hodJmgsb-lgddogo aodmngmadgdo LEs@olGo-
3900 Lod{dgbmne  ©sgogdodmgdygmos  Lydoydymo
Lbog® ol dgdsgom-asdogogo ©@gbodgdols 4 ©Emg-mo-
dgbg 998 bobay@damogmdslmsb (3<0.05), dgargdols -
B™Mg9dge bbby gzgdmsb mogol Hgobols Jbmgogndo
(p=0.008), 354 39&mgobo LolbamolhsJ3zggol >OLgdmdsl-
0ob L3odsma@o 3mddog@ghgmo Gemdmydhogools dm-
65399900l dobggoo (p=0,016).

0530l BHgobol gd@odgbHols dgmmwoggdol dg@bggs
bod0gmgdmes  353096¢0L  dpamdsdgmdols  Loddo-
dob, mogol Bgobols @obosbgdols Lobols s yiEbm Ubg-
A gdol s@lgdmdols Jobgogom. Lomsbspme  smd-
3000 Lom3g@sEoml s@lgdbmdsd Jglsdm gdgmo yobsws
2dmd{g@og0  m3gBogoygmo hodggol aobbm®ogmgos.

3odmbogaols  godao dohggbgdegdo odgnggs by geoem-
60l Lo gdols sdhggmo Bod@ogol o©gsgo@0™mdols

Ygbobgd. dgBYzgegdl s@bggmo  Boddogol do@mgdsy-
@dsby.

20



GEORGIAN MEDICAL NEWS
No 4 (301) 2020

3®PEKTUBHOCTH METOJA BUNMOPTAJILHOM SHIOCKONMUYECKOW XUPYPTUH
B JIEYEHHWU I'PBI’K MEKIIO3BOHKOBBIX JTUCKOB TIOSICHUYHOTI'O OTAEJIA

!®umenxo S1.B., *banan C.U., 'baonckuii P.U.,'Bop3bix H.A., 'KpaBuyk JI.II.

'Y «Uncmumym mpasmamonozuu u opmoneduu HAMH Ykpaunor», Kues;
’O6racmnasn kaunuyeckas 6onvnuya, Heano-dpankosck, Yrpauna

Knnandecknii IUarHo3 TPBDKM MEXKMO3BOHKOBOTO IWCKA
(MIT[l) mOsiCHUYHOTO OTAENa OMpENeNseTCs CHMITOMaThde-
CKHM COCTOSTHHEM, KOTOPOE BBI3BAHO CABIEHHEM CITHHHOMO3-
TOBOTO KOPEIIKa BBICTYMAIOMINM MarepuaioM aucka. [lourn 70-
85% momynAIuK B TEUEHNE JKU3HU WCIIBITHIBAIIM, 110 KpaiHen
Mepe, OJMH 311301 00NN B MOSICHUIE ¢/0e3 uppaananu 00oIu
B HorH [1].

B uccnenoBanusax R. Benson (2010), G. Cribb (2007) co-
obmanoce, yto Tpepka MIIJ MoxkeT pe3opOMpoBaThCs ecte-
cTBeHHBIM myTeM [2,3]. TeM He MeHee, B HEKOTOPBIX CIIydasx,
KOT/Ia CUMIITOMBI YCTOWYMBBI K MEITUKAMEHTO3HOMY JICUCHUIO,
00 COXPAHSIOTCSI HEBPOJIOTUUECKHE HAPYIIEHNUS, CyIECTBYET
HEOOXOIMMOCTh B XHPypruueckoM jedeHnu. Ha ceromusmmmmii
JIeHb CTaHaPTOM XUPYPTHUECKOTO JICUEHHS TTOSCHUYHBIX TPBIK
MI1J] sBrsieTcs oTkpbITass Mukponuckskromus (OM/). Onna-
k0, OM/] mpHBOIUT K YBEITUYEHHIO PUCKA MOCIEONEPATUOHHOMN
HECTAOMIIBHOCTH MO3BOHOYHHMKA W BO3HMKHOBEHHIO XPOHHYE-
ckoit 6omu B crimue [4]. OM/l ocymiecTBiseTcst ¢ pe3eKuueit
YaCTH JTy’KKHU JUIS BXOAA B O3BOHOUHBIN KaHAI, MAHHUITYIISIIAEH
C HEPBHBIMU M COCYAWCTBIMH CTPYKTYpPaMH C MOCHEIYIOIINM
KIOpPETaKeM MEKITI03BOHKOBOTO JHICKA.

B nacTosmee Bpems pacTeT MOmyIsIpHOCTh MAaTOWHBA3UBHBIX
onepanuil Ha NO3BOHOYHMKE Ui jedeHus rpebxk MIIJL. Upe-
CKOXKHAsI HAOCKOIMYECKasi TUCKIKTOMHSA - METOJ] MHHHMallb-
HO WHBA3UBHOW XMPYPTUH MO3BOHOYHUKA, KOTOPBIH UMEET Psf
MIPENMYIIECTB MePel OTKPHITBIMH OMEPAIMSIMH, BKIIOUAs MEHb-
mui pa3pes, COXPAHEHUE CBA30YHBIX M MBIIIEYHBIX CTPYKTYP, &
TaKxke Ooyee KOPOTKoe BpeMs MpeObIBaHus B OonbHUIE [5-7].

B 2013 rony B Kopee paspaboran mpHHIMITHAIEHO HOBBII
9HOCKONINYECKHH METOJ JIEUeHUSI C OJHOCTOPOHHUM OHIIOp-
TadbHBIM JOCTYTIOM C HCHOJB30BAaHUEM CTAHAAPTHBIX apTPOCKO-
nyeckux cucteM. OCHOBA KOHIEMIMN OMIMOPTaIbHON 3HI0CKO-
MYECKO XHUpypruu mo3BoHouHHKa (Biportal endoscopic spine
surgery, BESS) ananoridHa KOHIENIIMN apTPOCKOIIYECKON | Jaria-
POCKOIIMYECKOW XUPYPIHH, COITIACHO KOTOPOM Yepe3 OMH MOPT BBO-
JIATCST ONTUYECKAst HABUT Al (3HIOCKON) [T HAOMIONEHH S, a depe3
BTOPOH — XUPYPrUYECKUe HHCTPYMEHTHI TS pab0drX LeTeH.

HenaBume wuccnenoBanus aBTopoB [8-15], mocBsmIeHHBIE
ucnonp3oBanuio BESS nmns nedeHust nereHepaTHBHBIX 3200-
JICBaHUI TO3BOHOYHMKA IMOKa3ajH, 4yTo mpeumymectso BESS
3aKJTI0YAETCsl B BO3MOXKHOCTH HPEJOTBPAIIEHUsT aTpohHn Ta-
pacHHMHAIBHBIX MBI, Onarojaps yMEHBIIEHHIO MBIIIEYHOI
JIMCCEKIINH U PETPAKIMU B CPABHEHHHU C OTKPBITOH JeKOMITpec-
CHEH, a TakKe TTOTOMY, YTO PE3KO CHIKAETCS BEPOATHOCTH TIO-
BPEXKECHHUS] HEPBHBIX CTPYKTYP, MOCKOJIBKY BO3MOXKHO TOHKOE
1 4€TKOE MPOBEJCHUE MAHMITYISNUi Onaropapsi 3HAYMTEIBHO
YBEINYEHHBIM n300paxkeHusaM. Taroke Omaromaps IIMPOKOMY
yriay 0630pa 3HIOCKONA OTHOCHUTENBHO MPOCTa JIEKOMIPECCHS
KOHTpasaTepanbHoil cTopoHsl. HempepbiBHas nupkymsamus (u-
3MOJOTHYECKOTO PACTBOPA BO BPEMs ONEPALUH YePe3 MOPTAIIbI
BBIMBIBAET MOTEHIMANBHO MATOT€HHBIE MUKPOOPTaHU3MBI, UTO
CHIDKAET PUCK Pa3BUTHUS HH(EKIHN.

TToxasanusg mis BESS modTtu MaeHTHYHBI MMOKa3aHWSAM IS
OTKPBITBIX OTIEPAINii Ha TO3BOHOYHHKE, CPEIH KOTOPBIX — IIEH-
TpaJIbHBINA U (hOpaMHUHAIBHBII CTEHO3BI, CHOHAMIONMCTES | cTe-
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MEHN U TPbDKa MEXKII03BOHKOBOTO JHcKa. IIpoTmBomokaszanus
— 3HAUUTENBHBIH CHOHIMIONUCTE3, TPABMaTHUECKHUE MOBPEXK-
JICHUs, 3HAYUTEIbHbIE Ae(hOPMALUY, BOCIIATUTENBHBIE U OHKO-
JIOTUYECKHE 3a00/IeBaHNs TTO3BOHOTHHUKA.

HccnenoBanns Mo CpaBHEHUTETBHON OLEHKE KIMHUYECKHUX
pesynsraroB Jneuenus rpsibk MI1J] meromamu OM/ u BESS mo
cell IeHb He NTPOBOJIMIINCE.

Llens wccrnenoBaHust — CpaBHUTENbHAs OIEHKA PE3ylbTaToB
nedeHns: OONBHBIX TPBIKEH MEKIIO3BOHKOBOTO ANCKA METOJOM
OUNOPTATBHON YHIO0CKOMUIECKOH AUCKIKTOMUH U METOIOM OT-
KPBITOH MHKPOANCKIKTOMHH.

Matepuana u Mmetoasl. O6ciieoBanbl 155 manqueHToOB, KO-
TOPBIM BBITIONIHEHA OTNEpaNus MO JUCKIKTOMHUH B TEPHOA C
Maprta 1o oktA6ps 2019 roma; 67 manueHTOB OBLIM MPOOIIE-
PUPOBAHBI METOAOM OMMOPTAIBHON PHIOCKOHH B KINHHUKE
XHPYpruu no3BoHouHMKA 'Y «MHCTUTYT TpaBMaToJoOruu U
opronenun HAMHY VYkpauner», 88 manueHTOB Impoomepu-
pPOBaHBI METOJOM OTKPBITOW MHKpoauckskromun (OMJl) B
VBano-®paHKOBCKOI 00JaCTHOW KIMHUYECKOW OOIBHUILE.
Kpurepusmu BriroueHus B uccinepoBanue ooutn: (1) 60ab B
CIIMHE WK Uppaauupymas 0ob, cBsa3anHas ¢ rpeokeit MI1/1,
(2) coxpaHeHHE HEBPOJOTMYECKOH cuMITOMaTtuku Oonee 4
Hexenb U (3) Hanmu4he Ha MarHUTHO-PE30HAHCHOM TOMOTpa-
¢un (MPT) u3o0paskeHnit, KOPPETUPYIOMINX C CHMITOMAMH.
Kpurepusmu uckmrouenus - (1) ¢opamuHanbHas uiau dKC-
TpadopaMuHaIbHAs TphDKA OHCKa, (2) peuuguBUpPYIOMIas
rpsika MITJL, (3) HeCTaOMIBHOCTH MO3BOHOYHOTO CETMEHTA,
(4) cnongunonucres 6onee, yem Il craauu; (5) cuHIPOM KOH-
CKOTO XBOCTa M (6) COMyTCTBYIOIINE OHKOJIOTHYCCKHE HIIH
nH(pEKIHOHHBIC 32a00JIeBaHNUS.

[Ipoananu3upoBaHbl JaHHBIE MAI[EHTOB HAuMHAsA C TIpe-
JOTIEPAIMOHHOTO TepHosa A0 6 MECSIeB MOCie ONepaIu.
YpoBeHb 00TH B CHMHE U HWKHUX KOHEYHOCTAX OICHHBAIH
C HCHOJB30BAaHHEM BHU3YyaTbHO-aHAJIOTOBOW IIKalbl Oomn -
VAS (ot 0-10 6annoB), yIOBIETBOPCHHOCTh MAalMEHTOB U
KaueCTBO XKHU3HU - C TOMOIIBIO MOAM(DHUIINPOBAHHON MIKAJIBI
MacNab (0TIMYHO, XOpPOIIO, YAOBJIECTBOPUTEIHHO U IIIOXO)
n nHiaekca aucadunmmsanun Ocsectpu (ODI). Onenky mpo-
BonuiM cmycts | Hememio, 3 Mecsma U 6 MecsIEB IMOcie
onepannii. OLEeHNBAIN TaKXKe MEePHUOTEPANMOHHbIE TaHHBIE
(IPOIOIKUTENBHOCTD ONEPAMU U MpeObIBaHUS B OONBHU-
IIe, YPOBEHb KPOBOIIOTEPH U OCIOKHEHHs). PenTrenomoru-
YECKUE PE3yNbTaThl OIEHUBAIN C HMCIOIb30BAHUEM NAHHBIX
npen- u nocieonepanuonunoro MPT yepes 6-8 Henens mocue
oTepanuy.

Oonocmopontan OunopmanvHas OUCK-IKMomus

Omnepanuio MpOBOIMIIH O 001IIel aHeCTe3nel B OIOKEHUH
Jie)Ka Ha KuBOoTe Ha pame Buibcona. Ilepen omepaumeit moa
PEHTTEHOCKONIMYECKHIM KOHTPOJEM TOATBEP)KAANN YPOBEHb
XUPYpPrUueCcKOro BMEIIaTeabCcTBa. BepXxHuii pa3pes npoBOAUIN
Ha YPOBHE HIDKHETO Kpas IyXKkd. Uepes pazpe3 BBOIHIN MPO-
BOJIHHK, HA KOTOPBIH MOOUEPETHO HACAKUBAIU CHCTEMY JIHIIS-
TaTOPOB ISl PACIIMPEHHS MBIIIEYHOTO KaHala ¢ MOCIeyIOMmeH
YCTaHOBKOM Tpokapa ¢ 3HJockonoM. HuxkHuil paspe3 npoBo-
quad Ha 3 cM HIDKe. PacmmpeHue MBIIIeYHOro KaHama ocy-
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[ICCTBIISIIA MTPU MOMOIIHA CUCTEMbI AWIATaTopoB. K sHI0CKOMY
MOAKIIFOYAIA CcHcTeMy Tonadn (uspactBopa. OntumaibHOE
nasieHne coctaBuio 30-50 mm pt. ct. (puc. 1) [8-11,14].

Puc.1. Texnuxa onepayuu 00HOCMOPOHHEU OUNOPMATLHOU
OQUCKIKMOMUU

Tlocne (GopMupoBaHUs aHTYISALIUK MEXKIY apTPOCKOIOM H
WHCTPYMCHTAMH, U HACTPOMKH IIUPKYISAHH PU3PACTBOPA, MSIT-
KM€ TKaHM, OKpY)Kalolllee WHTpajJaMHHApHOE IPOCTPAHCTBO,
YIaJIsuId C IIOMOLIBIO paJino4acToTHOro Banepa. Korna sxentyto
CBA3KY LI€JIeBOI0 MHTPAJIaMHHAPHOI'O POCTPAHCTBA U HIXKHIOIO
JIyXKKY TIOJHOCThEO OOHaXKaJH, MPOBOIIIIN UIICHIATCPATBHYIO
MHTEPIAMUHOTOMHIO TIPU TOMOIIU apTPOCKOMUYECKOro Oypa.
HncunarepaibHYI0 KENTYO CBSI3KY YAAJISUIN 10 HOJHOTO OOHa-
JKEHMS Iy paJIbHOTO MEIIKa ¥ HEPBHOTO Kopelka. ['emocras rnpu
SMUAYPATLHOM KPOBOTEUEHUH MPOBOJIMIM MTyTEM HPUMEHEHUS
UIEKTPOAOB PaAMOYaCTOTHON koarymsuuu. B ciaydae xpoBoTe-
YEHHsI U3 KOCTH I'eMOCTa3 MPOBOAMIIN C UCIIOJIb30BAHUEM KOCT-
HOro Bocka. HepBHBIN KOpEIIOK cMelaiu MEeAHalbHO C TOMO-
IIBIO CIEIMAIBHOTO PETPAaKTOpa, MOCIE Yero OOHapYKUBAJIH
IPBIKY, KOTOPYIO YAQJISIIH P TOMOIIM MUKpOpoHkepoB. [Tox-
BI)KHOCTb KOPEIIKa IPOBEPSIIN C MOMOIIBIO KPIOUKOBOI'O JIUC-
cextopa. [locne Bu3yanbHOro KOHTPOJIS M3BJIEKAIM 3HIOCKOI
U HA CYTKU yCTaHABJIMBAJIM aKTUBHBIN JAPEHAXK JJIsl U3BJICUCHUS
OCTaTKOB >KUIKOCTH.

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

OmKpoimas MuKpoOUCKIKMoMUsL

OTKpBITYI0O MHKPOJUCKIKTOMMIO IPOBOAMWJIN TOA OOIIei
aHecTe3uei, Mo CTaHAApPTHONH METOAMKE C HCIOJIb30BaHUEM
KacrapoBckoro perpakropa [19,20]. Onepanuio mpoBOIMIN
B INOJIO)KEHUU IAIMEHTa Jieka Ha jkuBore. [locne BbImosiHe-
HUS 3-CaHTHMETPOBOTO pas3pesa MO CpeaHed JMHUM HCCEeKaH
(aciyio 10 NarepanbHOro Kpas HWKHEH CycTaBHOH (aceTku.
Briiensanm MexIy:KKOBBIH MPOMEKYTOK U OOHaXKaIM JKEITYIO
cBs3Ky. [lociie yacTH4HOM MHTEPIaMUHOTOMUM HIDKHEH 4acTH
lly)KKPl BBIIICJICKAIICTO ITO3BOHKA U BerHeﬁ YaCcTH HMIKEJIC-
JKaILero YA KeITYI0 CBA3KY Ul JOCTyIa B TO3BOHOYHBIN
kaHaJ. [Ipy momoImu peTpakTopoB OTOABUIAIN TypasIbHBIN Me-
IIOK U HEPBHBIN KoperIok. [Tocie oOHapyKeHuUs TPHDKH ee yia-
JISUTA TIPU TTOMOIIM MUKpOpOHXkepoB. [locne ynanenust rpbixu
MOJIBIDKHOCTh KOPEIIKa MPOBEPSUTH C TOMOIIBIO KPIOYKOBOTO
nmuccekTopa. [lanee mpoBoaMIIN TOCIOWHOE YIIMBaHUE PaHBbI.

CraTUCTUYECKUI aHallu3 TMPOBOJWIM C HCIOJIb30BAHUEM
Excel 2019 mis Windows u mporpammer Statistica 6.0. Hezasu-
CHMBIil BBIOOPOUHBIH t-KpUTepuil (ByCTOPOHHHI) M KPUTEPHiA
Mann-Whitney ucronb3oBanu Ajisi CpaBHEHHsI YUCIOBBIX JaH-
HBIX MEXTy IpynnaMu, Takux kak VAS, ODI, noka3sarens mpo-
JIOJDKUTENBHOCTH OTepaliy, YPOBHS KpPOBOIIOTEPH, BPEMEHH
HpeGbIBaHl/Iﬂ B CTallMoHape, mociconepanoOHHbIX OCJ'[O)KHCHPI;I
U JUTMTEIbHOCTH HabOmromeHus. TouHblit kputepuit duiepa u
kputepuil x2 Ilupcona ucnonb3oBanu AIs CPaBHEHUs KaTero-
pUajibHBIX MEPEMEHHBIX, BKJIKOYas I0JI, JIOKAJIU3AUIO I'PBIXKUA,
YpOBeHb omepaiuu, MmoauduuupoBaHHyio oreHky MacNab,
OCJIOKHEHHS] M KOHBEPCHIO XHUPYPIHMYECKOTO BMENIATeIbCTBA
Mexay rpynnamu. 3Hadenue p<0,05 cumrTanu CTaTHCTHYECKH
3HA4YHUMBbIM.

PesyabTarbl U 00cyxaeHne. Jlemorpagudeckue u mpeno-
MEPALMOHHBIC XapaKTCPUCTUKHU MALMECHTOB CTAaTUCTUYECKU HE
paznuyanuch (tadnuna 1).

KJ'[I/IHI/I‘[eCKl/Ie HNCXOAbI U pe3yanaT1>I Orepanuu rnoxka3aHbl B
tabnune 2.

B o0enx rpynmax rokasareny MocieonepanoHHol 0onu B
CIIMHE W HOTax, a Takxke mokazaresb ODI Ha MOMeHT mocien-
Hero o0cie10BaHust (CIycTs 6 MECAIeB) 3HAUUTEIBHO YITy4IlU-
auck (p<0,005, Tabnuma 2).

Tabnuya 1. [lemocpaghuueckue u npedonepayuonnsvie OanHvle NAYUEHMos

Bospacr (;1et) 45,80+ 14,18 53,32 +20,21 0,121
M 37 (55,2) 28 (31,8) 0,072
o (%)
K 30 (44,8) 60 (68.2)
Tonbko 60IH 23 (34,3) 30 (34,1) 0,531
CummtoMs! (%)
Bounb u cnabocth 44 (65,7) 58 (65,9)
HponomxurensHocTs (nexermn) 474072 4,73 £0,71 0,591
CUMIITOMAaTHUKHU
TponomxutensiocTs (Mecsitpr) 8,58 £1,03 8,79 = 1,30 0,225
HaOJTrOIeHHS
Lentpanbaoe 14 (20,9) 21(23,8) 0,365
Pacnionosxenne rpeoku (%)
JlarepanbHoe 53 (79,1) 67 (76,1)
L2-13 1(1,5) 5(5,7) 0,444
L3-14 3 (4,5) 4 (4,6)
Yposens (%)
L4-15 38 (56,7) 37 (42,0)
L5-S1 25(37,3) 42 (47,7)

npumeuanus: * - cpeonecpounvie nokazamenu 00CMOBEPHO PA3TULATUCL MeAcOy 08yms epynnamu npu p<0,05
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Tabnuya 2. Cpasnenue kaunuueckux pesynomamos BESS u OMJ] npu nosicnuunuix epuioicax MIT/]

IMoka3aresin BESS (n=67) OM/JI (n=88) P
[Ipenonepaunonusii, VAS, cinHa 6,26+1,5 6,30+1,5 0,263
[Ipenonepaunonnsii, VAS, Hora 7,90+1,0 7,99+1,0 0,808
[Tocneonepaunonsslii, VAS, cinna 0,92+0,7 0,85+0,7 0,657
[locneonepanmonsslii, VAS, Hora 1,29£1,0 1,25+1,0 0,945
[Ipenonepammonnsrit, ODI 70,15+1,0 71,8384 0,815
[Tocneonepaunonnsiii, ODI 14,5£11,9 13,85+11,5 0,549
Vnyumenue (koi-Bo 6anos) mo VAS, ciivHa, criycts 1 Henmenst 4,2+1,6 1,27+1,7 0,001*
VYiryunrenue (koi-Bo 6anoB) mo VAS, cniviHa, crycTs 6 MecsIeB 5,28+1,8 5,30+1,8 0,504
Viyuurenue (koi-Bo 6aioB) mo VAS, Hora, criyctst 1 Henenst 5,86+1,6 5,62+1,5 0,326
Vnyumenue (koi-Bo 6anoB) mo VAS, Hora, ciycTtsi 6 MecsieB 6,65£1,5 6,72+1,4 0,914
VYiryumrenue (koi-Bo 6anoB) mo ODI, criuna, crycts 1 Hemento 45,98+12.,3 45,34+12.8 0,824
VYiryunrenue (kon-Bo 6aoB) mo ODI, crivHa, crycTst 6 MecsieB 57,90+13,5 58,27+15,6 0,782
Moaudunmposannas orienka MacNab (%) 75,31+0,5 68,66+0,5 0,082
IO (muH.) 71,3421,9 62,2+14.,6 0,002*
CIIK (mo1) 32,82+15,9 141,1+56,5 0,001*
[IIC, (muu) 2,8+1,6 6,6+1,3 0,005*
Ocnoxuenus (%) 3 (4,5 2(2,27) 0,640

npumeyanus. * - cpeoHecpoyHvie NoKazamenu 00CMoO8ePHO PAIULAIUC, MedncOy 08yms epynnamu npu p<0,05.
BESS - 6unopmanvnas snoockonuueckasn xupypeus nosgonounuxa, VAS - eusyanvro-ananozoeas wkaia (0 — 10),
ODI - unoexc unsanuonocmu Ocsecmpu (0-100%), unmepnpemayus no wixanre MacNab: (1) - omauuno, 2 - xopowio,
3 - yoosnemsopumenvho, 4 — nnoxo, 110 - npodonsrcumenvrocms onepayuu, CIIK - cmenenv npednonaeaemoii Kposonomepu,
HTIC — npooonscumenvrocmv npedbIBaHus 8 CMayuUoHape

Puc. 2. /lannvie MPT nayuenma na npedonepayuoHHoM 3mane Habio0eHs.

AHan3 CpaBHEHUS IOJIYYEHHBIX DPE3yJIbTaTOB Ha KaxJOM
9Tane 00CIIeI0BaHUs BBISIBHJ, YTO IOKA3aTeNu OONM B CIIHHE
cinyctst 1 Hexenmto nocie onepauuu B rpynnax BESS u OM/{
3HaUUTENbHO oTiuuanuch (4,2+1,6 B rpynne BESS, mporus
1,27+1,7, B rpynne OMJI, p<0,001). To ectb cpa3zy mnocie
orepanuy ypoBeHb 0OJICBOTO CHHAPOMA B CIIUHE 3HAYUTEIIHHO
CHM3MJICS y MALMEHTOB, KOTOPHIM OblIa BBIMOJIHEHA OHEpaLHs
BESS, B otimnuue ot rpynnst OM/I. Cpeanuil nokasarens npo-
JIOJDKUTEIBHOCTH Olepaliy ObUT HE3HAYMTEIbHO OoIblie B
rpynne BESS (71,3+21,9 mun, p=0,002), B cpaBHeHUHU ¢ IpyII-
noit OM/1 (62,2+14,6 mun.). CpenHuil nokasarenb KpOBOIOTe-
pu B rpynmne BESS Obu1 3HauMTEIbHO MEHBIIE, YE€M B TPYIIIIe
OM/ (32,82+15,9 mn npotus 141,14+56,5 mi, p<0,001). Cpen-
Hee 3HAuYeHUE MPOJOJDKUTEIILHOCTH MPEObIBAaHUS B CTallHOHAPE
0Ob110 3HaYNTENBHO KOpoue B rpynne BESS, uem B rpynne OM/]
(2,8+1,6 auewi npotus 6,6+1,3 nueit, p=0,005).

[To cpaBHEHUIO ¢ TpeAoNepalMOHHBIMU JJaHHBIMU 110 MPT
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(puc. 2 a, 0), nocieonepalmoHHbIe pe3yabTaThl (puc. 3 a,0) mo-
Ka3ald JIMKBUJALMIO MaTOJIOIMYECKOTO COCTOSHUS, IPhIKEBOM
(parMeHT J¥cka ObLI MOJHOCTHIO yHale€H BO BCEX CIydasX.
Hu onnoi#i xousepcun BESS B OM/JI He npoBoaunu. Hukaknx
CEPbE3HBIX OCJIOKHEHUI He BbLABICHO. OTMeueHbl 4 ciryyas
TOYEYHOTO PAHEHUs OypajbHOM OOOIOUYKH, KOTOpBIE JICUWIN
KOHCEPBaTHUBHBIM CIOCOOOM, BKJIIOYAsi MOCTENBHBIH PEXUM H
MPOJIOHTAIMIO AaHTUOMOTHKOTEPAITUH, ¥ OJIMH CITy4ail HHPEKINH
B obacTH rnocieomnepannoHHo pansl B rpynne OM/I, kotopyio
YCTPaHSIM ¢ IOMOLIbI0 aHTHOMOTHKOTepanuu. HecMoTpst Ha To,
4TO OOBIYHASI OTKPBITAS! AUCKIKTOMHUS SIBIIETCS P PEKTHBHBIM
CIIOCOOOM JICUEHHsSI CHMIITOMATHUECKON TPhIKH, MTOBPEXKICHHE
MBIIII] ¥ CBSI30K B PE3YJIbTaTe ONEPalii MOXKET IIPUBECTH K I10-
CJICONIePA[MOHHBIM OOJISIM B CITHE U MbliieqHol arpoduu [20].
CreoBaTelibHO, MAlMEHTAM MOXET MOTpeOoBaThCsl 0oJIblIe
BpeMeHH Uil (DyHKIIMOHAJIBHOTO BOCCTAHOBJICHHSI U perpecca
OoseBoro cunapoma nociie onepauuu OM/I.
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a
Puc. 3. [lannvie MPT nayuenma na nocieonepayuoHHom smane HaOn00eHus

O mnocieonepanoHHBIX OOJSAX B CIUHE MOCIE MEXaHH-
yeckoi TpaBMbl BcieacTBue BwimosiHeHuss OMJl yxe co-
o6manu. J. Dvorak [22] ¢ coaBT. ormetmiu, 4to 70%
MallUEHTOB HCIBITHIBAIN OOJb B CIIMHE ITOC]IE OOBIYHOM
OTKPBITOM JUCKIKTOMHH Ha MPOTSKEHUH IIUTEIBHOTO
HaOmonenus. [lo nanueim S.L. Parker ¢ coasrt. [23], 32%
MalMeHTOB CTpajaln OT Ooieil B CIMHE MOCiIe OOBIYHOM
JUCKIKTOMUH, 9% ManueHToB B MOCIEAYIOIIEM IEPEHECIIH
JIOTIOJTHUTEIBHOE XUPYPTHUECKOE BMEIIATENECTBO C IIEJIBIO
yMeHbIIeHus 310l 6omu. M. Vodicar [24] ¢ coaBT. oTMeUa-
0T, 4TO MOBPEXACHUE 3aMbIKaTeIbHOH IJIaCTHKH TO3BOHKA
yCUIMBAaET 0OJb B CIIMHE B MOCICOIEPAIIMOHHOM IIEPHOIE.
K HeymoBIETBOPHUTENIBHBIM pe3yJlbTaTaM JIEYCHUS MOXKET
NPUBOJIUTE pyOIleBaHUE SIHIYyPAJBHOIO IIPOCTPAHCTBA
[25-27]. Takoe cocTOsiHUE TPOSIBJISETCA CHUMIITOMaTH4Ye-
CKHM BO3HHUKAIOIINM OOJIEBBHIM CHUHAPOMOM, YCIOXKHSIS pe-
BH3MOHHYIO OINEpaIUIoO M3-3a aATe3UN AYPaIbHOTO MEIIKa
pyouamu [28,29].

B oTnuume OT OTKPBITOH MHKPOAMCKIKTOMHH, MPOBEE-
Hue BESS ocymectsisnu nox Busyanuszanueil ¢ BBICOKHM
paspenieHreM ¢ Ienblo Ooiee TIAaTEeIbHOTO 00CIIe0BaHMs
sanuAypanbHoro npocrpancrsa. BESS - HOBBIN MeTOn, KOTO-
pHIit codeTaeT B cebe MpenMyIiecTBa HHTEpIaMUHAPHON JH-
JTIOCKOTIMM ¥ MHKPOCKOIMYECKOW XUpypruu. Mcnoiap3oBanue
YHUIOPTAIBHBIX CUCTEM BBHIY OOBEIMHEHHOTO TOpTa (BHU-
JIeOHAONIONICHNE ¥ HMHCTPYMEHTAJIBHOE) OrpaHUYMBAECT He-
3aBHCHMOE JBM)KEHHE HMHCTPYMEHTOB. B oTimume ot sToro,
cucTeMa OMIOPTaIbHOM YHIOCKOINH HCIONb3yeT He3aBUCH-
MBIH KaHaJ JUIsi HHCTPYMEHTOB, YTO 3HAYUTEIEHO PACHIMPSIET
BO3MOXXKHOCTH MeToza. bonee Toro, sHI0CKONUYECKast Tpa-
eKTOpHs Ta K€, 4TO M Npu OOBIYHOH paboTe; TakUM 00-
pa3oM, ONBITHBIH CHUHAIBHBIA XHPYPT MOXET MOJYyYHTHh
HEOOXOAMMBIE XUPYPrUueCKHe HaBBIKU 0e3 CII0KHON KpUBOH
oOyuenus [30].

B cBoux wuccinenopanusx P. Kambin u coast. [17] co-
0o0WIAIOT O XOPOWIMX pe3yJNbTaTax M BBICOKOHW CTENEeHH
yIOBJIETBOPEHHOCTH (87% MaIeHTOB) MOCIIE MPOBEICHNUS ap-
TPOCKOITMYECKON TUCK-IKTOMUHU. PEUTHHT OBIT OCHOBaH Ha
TakuX TOKa3aTelsX, KaK yMEHbIIeHHEe 0Ou, yaydlIeHHe
ob6pasa xu3Hu. OTHAKO B DTOM HCCIEAOBAHHM aBTOPHI HE
HCIT0JIB30BAIN OOLIETIPUHSTHIE OI[EHOYHBIC IIKAJIBI, TAaKHE
kak VAS, ODI n monudunupoBaHHas OIleHKa IO IIKaye
MacNab. K.F. Casey u coaBT. [18] oleHHJIN PEHTTEHOJIO-
THYECKHE PEe3yIbTaThl apTPOCKONMUYECKOH JHCKIKTOMHH
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U OOHApyXIJIKM, YTO TMOKa3aTedu ycmexa mo gaHHbiM KT
u MPT cocraBunu 88,9% (n=18) u 85,7% (n=12), coot-
BeTCcTBeHHO. OJTHAKO, B 3TOM HCCJICIOBAaHUM HE TTPOBEIACHO
KJIMHUYECKOTO aHallu3a M OICHEHBI TOJBKO PaJHOIOTHYC-
CKHUE pe3yJbTaThl.

B uccaenoBanun Y. Torudom u coast. [15] mpeacras-
JIeHBl pe3ynbTarhl Jeuenus metogom BESS. Uccnenoanue
BBISIBHJIO, 4TO mokasarenb ODI cuwmsuics ¢ 67,2+1,7 no
24,3+8,5, a mokazaTesib 10 VAS 1Jist OlleHKH 00JId B HOTax
cuusuics ¢ 8,3+1,1 no 2,4+1,1 6annos. DT0 HCClIEgOBAHHUE
MOKa3ajo OIaronpusiTHEIE pe3ynbTaThl npuMeHeHuss BESS,
KOTOpbIE COMIACYIOTCSA C HalmlUM HccienoBaHueM. OmgHAKO
ABTOPBI HE TPOBOJUIIN aHAIN3a KOHTPOJIbHOW TPYIIIbI, HE
YTOUHSUTH JeTallell XUPYPruIeCKOro BMEIaTeIbCTRA.

TexHUYECKU MpOrpecc B XUPYPTHUCCKUX METOAAX Je-
yeHUs MOSICHUYHBIX TI'pblKk MIIJl Ha cerogHsmHUN AeHb
MO3BOJISIET MPOBOAHWTH TOJHOCTBIO JHJIOCKOMHYECCKYIO
MpoNeaypy IpH HEMPEPHIBHOW UppuUranuu Gpu3pacTBOPOM.
B cpaBuenun ¢ o6sranoit OM/I, BESS obnanaer npeumy-
mecTBaMM: HeOOJIbIIas HHTPAOTICPALIMOHHAS KPOBOIIOTEPSI
U perpecc MOCIeoNepannoHHbIX Ooyiell B cmuHe, Ooyee
KOPOTKHII CpPOK MpeObIBaHUS B CTAllMOHApEe BCIEACTBHE
COXPaHCHUS I[ETOCTHOCTU MBIIII CIIMHBI U MEHBIIETO pa3-
pe3a; BO3MOKHOCTh MaKCUMalIbHOTO COXpaHCHHs paceTod-
HOTO CyCTaBa U CBSI30YHOTO KOMILIEKCa Oiiaromapsi BUICO-
KOHTPOJIIO BBICOKOTO pa3pellcHUs, a TaKKe yMEHBIICHHE
BEPOSATHOCTU MOBPEXKJICHUS HepBa. Erie oqHUM mpeumy-
mecTBOM siBasgercs To, 4ro BESS mo3Bonsier 6onee mans-
me oOpamarbes ¢ AMUAYPaIbHBIME cocynamu. CodeTanue
ATHX NPEUMYIICCTB MPUBOJUT K MHTCHCHBHOMY YIIydllIe-
HHIO KayecTBa )U3HU nanueHToB (onenka mo ODI). C Tou-
KM 3pEHHs yJIOBJIETBOPEHHOCTH manueHToB nmo MacNab,
B rpynne BESS pesynprarel myumie, dem npu oOBIYHOM
OM/I, uTo 00BsCHETCS OBICTPBIM perpeccom 00, KOpoT-
KUM BpeMeHEM MPEObIBAHNS B CTAIIMOHAPE U YIYUIICHHBIM
KaueCTBOM JKU3HU.

Kak onuH U3 BapaHTOB MHHUMHBA3UBHBIX XUPYPTUYCCKUX
METOAMK, B NpoBeaeHHOM ucciieqoBanuu BESS npogemon-
CTpPHUPOBAa HECKOJIBKO MPEUMYINECTB M OJHUH HEIO0CTATOK.
BESS mnokasaiia mpeBOCXOICTBO C TOYKH 3pEHHUST OBICTPOTO
perpecca 0omM B CHUHE HAa paHHEM IOCICONECPAHOHHOM
arane (cmycts 1 Heal.), yMEHbIICHUS 00beMa HHTpAOTIepaIi-
OHHOW KPOBOTIOTEPH U CHUKCHHS MIPOJIOJDKUTEIBHOCTHU Mpe-
OBIBaHUS B CTAIMOHAPE.
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[TonmyueHHble pe3ynbTaThl OKAa3alIH, YTO BpEMs ONepaluu
BESS npogomxurensuee, uem npu OMJI, Tak KaK MeTOAM-
Ka OTKPBITOM omepanuu jyd4iie orpadorana. OrpaHudeHHs
JTAHHOTO MCCJIeJOBaHUS 00YCIIOBIICHBI €r0 PETPOCIEKTUBHBIM
XapakTepoM, HeOOJBbIIUM Pa3MEpPOM BBIOOPKH M KOPOTKHM
nepuoaom HabmoneHus. O HaKO, pe3yIbTaThl MOKA3aIH, YTO
BESS saBnsiercss anbrepHAaTHBON OTPBHITOMY OIEpAaTHBHOMY
BMEIIATEIbCTBY B CHIIYy OoJiee OIaronpHUsITHBIX KIMHUIECKUX
pe3yJIbTaToB.

BoiBojbl. bunopranbHas dHIO0CKOTMYECKAsE XUPYPTHS 110-
3BOHOYHHKA — 3G (HEKTUBHBIN MeTO JieueHust rpbik MITJ] mo-
SCHUYHOTO OT/eJIa, KOTOPBI o0siaaeT psiioM NPEeUuMyILecTB
nepea OTKPBITON onepanueii, B YaCTHOCTH: MEHbILIasi TPaBMa-
TUYHOCTH TKaHeil, HeOobIas KpoBonoTepsi, bosee ObICTPHIit
perpecc 0o0iH B MOSICHHIIE HOCJE OIEpaluy, BHICOKAs yIOB-
JIETBOPEHHOCTH MALIMEHTAa PE3YJIbTATOM JICUEHHUS, U COKpallle-
HHE BPEMEHHU IPeObIBaHNS B CTAllMOHAPE.
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SUMMARY

OUR EXPERIENCE WITH THE USE OF BIPORTAL ENDOSCOPIC SURGERY
IN THE TREATMENT OF HERNIATED DISCS OF THE LUMBAR SPINE

'Fishchenko L., 2Balan S., 'Blonskyi R., 'Borzykh N., 'Kravchuk L.

IST “Institute of traumatology and orthopedics of the National Academy of Medical Sciences of Ukraine”, Kiev;
’Regional Clinical Hospital, Ivano-Frankivsk, Ukraine

Open microdiscectomy is the standard surgical treatment
for herniated discs at the lumbar level. However, with open
operations on the spine, the risk of developing postoperative
instability of the spine and the occurrence of chronic back
pain is quite high. Biportal endoscopic spinal surgery is a
new method in minimally invasive spinal surgery, which has
several advantages over open surgery.

The aim of the study was to analyze the results of treatment
of patients with hernias of the intervertebral discs who under-
went biportal endoscopic discectomy and compare them with
the results of treatment with open microdiscectomy.

The analysis of the results of treatment of 155 patients
who underwent a diskectomy operation from March 2019
to October 2019 was performed: 67 patients were oper-
ated by biportal endoscopy in the spine surgery clinic of
the Institute of Traumatology and Orthopedics of the Na-
tional Academy of Medical Sciences of Ukraine, while 88
- The first patient was operated on by open microdiscec-
tomy in the Ivano-Frankivsk Regional Clinical Hospital.
Pain intensity was assessed using a visual analogue pain
scale (VAS), patient satisfaction and quality of life were
assessed using a modified MacNab scale and the Oswes-
try Disability Index (ODI), respectively, 1 week, 3 months
and 6 months after surgery. Perioperative data were also
evaluated (duration of surgery and length of stay in the

hospital, blood loss and complications). X-ray results were
evaluated using pre- and postoperative MRI (6-8 weeks
after surgery).

One week after surgery, the level of VAS back pain in the
biportaldiskectomy group showed more significant improve-
ments than in the group after open microdiscectomy. How-
ever, the comparative results after a 3-month and 6-month pe-
riod for VAS (back and leg), ODI questionnaires, a modified
MacNab scale, did not significantly differ between the two
groups. In the biportaldiskectomy group, the level of blood
loss (32.82+15.9) was lower, and the length of hospital stay
(2.8£1.6) was shorter than in the group of patients after open
microdisectomy (141.1£56.5) and (6.6+1.3), respectively.
However, the duration of the operation (71.3+21.9) was lon-
ger in the biportal discectomy group than in the group after
open microdisectomy (62.2+14.6), the difference was statisti-
cally significant.

Biportal endoscopic spinal surgery is an effective method
for the treatment of hernias of the intervertebral interverte-
bral discs of the lumbar region, which has several advantages
over open surgery, namely: less tissue trauma, less blood loss,
faster back pain regression after surgery, higher patient satis-
faction with the result of treatment, and reduced hospital stay.

Keywords:biportal endoscopic spinal surgery, interverte-
bral disc herniation, openmicrodiscectomy.

PE3IOME

3OPEKTUBHOCTb METOJA BUIIOPTAJIBHOM SHIOCKONUYECKOM XUPYPI U
B JIEYEHUH I'PBI’K MEXXIIO3BOHKOBBIX TUCKOB ITIOACHUYHOI'O OTAEJIA

I®umenko S1.B., *banan C.U., 'Baonckuii P.A., 'Bop3bix H.A.,'KpaBuyk JL.JL.

TV «Uncmumym mpasmamonozuu u opmoneouu HAMH Ykpaunor», Kues;
’O6nacmnasn kaunuyeckas 6onvhuya, Heano-Dpankosck, Yrpauna

OTKpBITass MHUKPOJUCKIKTOMHUS IO CeH [eHb SBISIETCS
CTAaHJApPTOM XUPYPrHUYECKOIO JICUEHUsI IPbIK MEKIO03BOHKO-
BBIX JTUCKOB HAa MOSICHUYHOM ypoBHE. OIHAKO NPU OTKPBITHIX
oIepanusax Ha MO3BOHOYHHUKE JOBOJIBHO BBICOK PHCK Pa3BU-
THs TIOCJIEOTIePAllMOHHOI HECTaOMIBHOCTH MO3BOHOYHHKA H
BO3HUKHOBEHUS] XpOHUYECKOH Oonu B crinHe. bunopraibpHas
9HAO0CKONNYECKass XUPYPrusl MO3BOHOUYHUKA — HOBBIH METOZ
B MUHMMAaJIbHO WHBAa3UBHOW XUPYPTUU ITO3BOHOUHHUKA, KOTO-
pBIi UMeeT Leblii psa NPEeuMyIecTB B CPABHEHUU C OTKPBI-
THIMH OIlE€paLUsIMHU.

Ienb nccaenoBaHus — CPaBHUTENbHAS OLIEHKA PE3YIIBTATOB
neyeHus: OOJIBHBIX TPBDKEH MEKII03BOHKOBOTO JIMCKA METO-
JIOM OMIIOPTaNbHON 3HOCKONUYECKOI TUCKIKTOMUU H METO-
JIOM OTKPBITOM MUKPOJIUCKIKTOMUH.

IIpoBenen ananu3 pe3ynbTraToB jedyeHHs 155 manueHTos, Ko-
TOPBIM OblIa BBIIIOJIHEHA ONEepalys [0 AUCKIKTOMHUU B IEPHOI
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¢ mapta 2019 no oktsa6ps 2019 roga: 67 manueHTOB OBUTH MPO-
OTIEPUPOBAHBI METOIOM OUTIOPTATBEHON YHIOCKOIHH B KIMHUKE
XUPYpPruu mo3BoHouHNKa ['Y «IHCTUTYT TpaBMaToJIOTUH U Op-
tonequ HAMH VYkpaunei», a 88 manueHT npoonepupoBad Me-
TOJIOM OTKPBITOM MUKPOJUCKIKTOMHU B MBaHO-DpaHKOBCKOM
00IaCTHOW KJIMHHYECKOW OonbHHIE. VHTEHCHBHOCTH OOIH
OLICHUBAJIH C UCTIOJIh30BAHHEM BHU3YabHOM aHATOTOBOM IIIKAJIbI
6o (VAS), y1oBIeTBOPEHHOCTD MAI[HEHTOB U KAU4eCTBO KU3HU
OLICHUBAJIM C MOMOIIBI0 MOAH(UIMpPOBaHHON miKainel MacNab
u unaekca nucadbunmsanuu Ocsectpu (ODI), cooTBeTCTBEHHO,
crycts 1 Hepento, 3 Mecsina u 6 MecsIeB MocJe Onepannii.

OleHUBATH IEPUONIEPANIMOHHBIC TaHHBIC (MIPOJOIKUTEIb-
HOCTh OIEpAINK U MPeObIBaAHNS B CTAllMOHAPE, YPOBEHD KPO-
BOTIOTEPH U OCJIOKHCHHUS). PEHTIeHONOTHYECKIE PE3yIbTaThl
OIICHUBAJIA C UCIOJIb30BAHUEM IPEI- U MOCICOTNECPAIHOHHO-
ro MPT cnycts 6-8 Hepenb nociie onepanuu.
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CrycTs OHY HEIeJo IOocJie OlepaluH, ypoBeHb 00U B
cnude no VAS B rpymnme OGUIOpTaibHOI JUCKIKTOMHUH I10-
Kaszaja Oosiee 3HAYMMBIC YIYYIISHHs, YeM B TpyIIe I[ocie
OTKPBITOW MHUKPOAUCKIKTOMHH. B rpynme OumopTanbHOM
JUCKIKTOMHUHU ypoBeHb kpoBomotepu (32,82+15,9) Obun
HUKE, a HPOAOJDKUTENIbHOCTh NpeObiBaHUS B OOJBHHULE
(2,8+1,6) xopoue, ueM B IpyIlIie HALUEHTOB MOCJIE OTKPHI-
TOW MUKpOAUCKIKTOMUU - 141,1+56,5 u 6,6+1,3, cooTBeT-
cTBEeHHO. TeM He MeHee, MPOJOJIKUTEIbHOCTh ONEpaluu
(71,3£21,9) Gbura monblue B Tpylie OUIMOPTAaNbHON IuC-

KOKTOMHH, Y€M B IPYIIE MOCIE OTKPHITOH MHUKDPOJUCKIK-
Tomuu (62,2+14,6).

BunopranbHas 3HI0CKONINYECKAsd XUPYPIUsl IO3BOHOUHHKA
— 3¢ dexTuBHBI MeTOA JeueHus: rpbik MITJ] moscHUYHOTO
oTJena, KOTOpbIi 00nanaeT psaoM IPEeUMyINecTB Iepes OT-
KpblTOﬁ onepauneﬁ, B HaCTHOCTHU: MC€HbIIIAad TPAaBMaTUYHOCTb
TKaHel, HeOobIast KPOBOMoTeps, 6oaee OBICTPBIN perpecc
6011 B MOSICHULIE [TOCIIE OTIePALINH, BEICOKAs YIOBICTBOPECH-
HOCTh TAallMeHTa Pe3yJIbTaTOM JICUCHHs, U COKpallleHHe Bpe-
MEHHU NpeObIBaHMs B CTAllMOHApE.
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SURGICAL STABILIZATION OF MULTIPLE RIB FRACTURES AND MULTIPLE LONG BONE
FRACTURES OF LOWER EXTREMITIES IN POLYTRAUMA PATIENTS
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'Bogomolets National Medical University, Kyiv,’Shupyk National Medical Academy of Postgraduate Education, Kyiv,
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It is established that trauma kills about 5 million people
worldwide annually, mainly in young age [48], 1.4 million of
deathsare caused by road accidents [49].

Impact of powerful traumatic factors on the human body is
resulted in severe injuries, shock, polytrauma and death [13].

The most common injuries in patients with polytrauma are
long bone fractures, traumatic brain injury (TBI) and chest trau-
ma [33], which take the third place after TBI and abdominal
trauma among the leading causes of death in this category of
patients [5,12,13,15,46].

In skeletal trauma femur fracture is one of the most severe
injuries. It is associated with increased mortality in patients with
polytrauma [8,9,17,42]. Other injuries of the musculoskeletal
system, similar to fractures of the femur, are fractures of the
tibia [7].

The most common kind of chest injury due to blunt trauma is
rib fractures [5,15,24,31], which are often multiple in polytrau-
ma patients and associated with the development of early com-
plications, most common of them are pneumothorax, hemotho-
rax, lung contusion and rupture, combined with unstable chest
and impaired respiration which often leads to the development
of hypoxemic respiratory failure, pneumonia, acute respiratory
distress syndrome (ARDS) and death [3,5,6,24].

One of the multiple rib fractures consequences is a flail chest,
defined as a fracture of three or more ribs in two or more places,
characterized by paradoxical movements of the chest wall which
associated with a higher incidence of pulmonary complications
and mortality of up to 33% of patients [6,15,16,20,24,46].

The combination of severe chest and skeletal trauma, includ-
ing long bone fractures of the lower extremities is serious chal-
lenge for medical team in the patient management. At present
there are conflicting views on the choice of methods and timing
for osteosynthesis of the lower extremity fractures in patients
with polytrauma, which are the subject of many scientific re-
searches [9, 14, 26, 28, 30, 35, 43, 47].

According to some researches results, severe chest trauma
is high risk factor for developing of pulmonary complications,
regardless of the method and time of the low extremity bone os-
teosynthesis [19,26]; but delaying the definitive stabilization of
the limb bone fractures in patients with associated chest trauma
shows even higher risk of pulmonary complications develop-
ment [4,9,19,26]. Patients with multiple rib fractures almost
always develop respiratory failure and require stabilization of
the costal frame, non-surgical treatment, including long-term
mechanical ventilation (MV) [20].

Another direction of treatment is surgical stabilization of rib
fractures (SSRF), proposed more than 100 years ago, but it has
been actively used in the last decade [31]. Development of the
flail chest [7,15,20,31], multiple rib fractures with bicortical
displacement [31], reduction of hemithorax volume [20,46] by
more than 30% [32], development of severe respiratory failure
and pain [3,20] is the indication for the operative stabilization of
multiple rib fractures.

According to some authors, relative contraindications to such
surgical treatment are bilateral pulmonary contusion and poly-
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trauma [20], however, other reports considerthat presence of
TBI should not be an absolute contraindication to the SSRF and
patient should be treated individually [31].

There are various recommendations concerning the timing of
the SSRF after injury. However, most researches recommend
SSRF within the first 72 hours [6,20,31].

The main benefits of surgical rib stabilization described in
meta-analyzes, prospective and randomized trials [10,22,40]
are: decrease in pneumonia incidence [3, 15, 18, 20, 37, 40, 44]
and mortality rate [3, 15, 18, 20, 39], decreased duration of MV
and need in tracheostomy [3, 10, 15, 16, 18, 20 - 22, 40, 44], re-
duced length of stay in intensive care unit (LOS ICU) [3, 10, 15,
16, 18,20-22, 39, 40, 44] and the hospital length of stay (HLOS)
[3, 10, 15, 18, 39], which reduces the cost of care in this patient
category [16, 21, 37, 39, 40].

At the same time, some other studies have found no differ-
ence between HLOS [3] and mortality rate [37] among patients
treated by surgery or non-surgical methods.

Considering the small number and conflicting results of the
published researches concerning the choice of tactics for the
treatment of this category of patients, relatively small propor-
tion of patients who have multiple rib fractures combined with-
multiple lower extremity bone fractures among all patients with
polytrauma, we decided to perform a prospective study with the
aim to determine the impact of rib osteosynthesis on the inci-
dence of complications development and mortality in patients
with multiple rib fractures and multiple long bone fractures of
lower extremities.

Material and methods. Study design: a prospective con-
trolled trial in parallel groups conducted in polytrauma depart-
ment of Kyiv City Clinical Hospital No. 17 from June 2015 to
December 2019.

Inclusion criteria: age >18 years; polytrauma (combined in-
jury of two or more anatomical regions, with each trauma sever-
ity index >3 points according to the Abbreviated Injury Scale
(AIS); presence of at least one of the following parameters: hy-
potension (systolic blood pressure <90 mmHg), Glasgow Coma
Scale (GCS) <8 points, acidosis (base excess < -6.0), coagulopa-
thy (activated partial thromboplastin time >40s or international
normalized ratio >1.4), age >70 years; open/closed multiple (2
or more segments) long bone fractures of the lower extremities,
one of which is the femur fracture; multiple rib fractures; Injury
Severity Score (ISS) >18 points.

Exclusion criteria: severe chronic comorbidity, which com-
plicates patient's condition and impede stabilization needed for
surgical treatment; III degree open fractures (Gustilo-Ander-
son); patient death before the definitive osteosynthesis; known
neoplasm; pregnancy.

The study included 41 patients who met the inclusion criteria
and got the same examinations and primary stabilization which
included: assessment of damage severity by ISS [2] and New
Injury Severity Score (NISS) [27] and individual AIS scales
[34], GCS [41]; focused assessment with sonography for trauma
(FAST); MSCT (head, neck, chest, abdomen, pelvis) or Whole-
body Computed Tomography; monitoring of hemodynamic
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parameters, SpO,, body temperature, general clinical and bio-
chemical blood parameters including coagulation tests, acid-
base balance state and blood gases; assessment of general con-
dition (based on the definition of Pape H.C. et al. [29]): “stable”,
“borderline”, “unstable” and “in extremis”; shock management,
mechanical ventilation, analgesia.

At first 24 hours after trauma included patients were divided
into two groups depending on the further treatment method for
rib fractures:

- group I included 17 patients who underwent surgical stabi-
lization of rib and sternum fractures with use of Locking Com-
pression Plate and screws;

- group II included 24 patients who were treated without rib
osteosynthesis.

The criteria for the patient’s readiness for the definitive frac-
ture fixation (ribs and/or long bones) were: relative stabilization
of the vital functions and general patient’s condition, success-
ful shock management, stabilization of hemodynamics without
need in vasopressors support, acid-base balance parameters (ve-
nous blood lactate < 4, bases excess > — 5.5 and pH > 7.25),
according to the Early Appropriate Care protocol [45], Horowitz
Index, Respiratory Index PaO,/FiO, > 200).

Bone fractures were classified using the Arbeitsgemeinschaft
fiir Osteosynthesefragen/Orthopaedic Trauma Association (AO/
OTA) classification [23]; open fractures were classified by
Gustilo-Anderson definition [11]; chest damage was classified
according to the Lung Injury Scale [25].

The treatment tactic has been chosen in accordance with the
algorithm developed by Pape H.C. et al. [29], suggesting the
use of Early Total Care tactics in patients in stable condition
and Damage Control Orthopedics in patients in unstable and in
extremis conditions. In our study, none of the included patients
was in a stable condition, which made impossible to perform
the primary definitive osteosynthesis of bone fractures of the
lower extremities and ribs (in group I) at the same time; the
lower extremity fractures were temporarily stabilized by exter-
nal fixation, the definitive osteosynthesis was performed further
according to the recommendations of AO/OTA depending on the
localization and type of fracture later on.

In group I rib osteosynthesis was performed with plates and
screws, with accurate fragment reposition and stable fracture
fixation, especially fragmentary ones.

Treatment efficacy was evaluated by following “end points™:

the incidence of ARDS, pneumonia, sepsis and mortality, dura-
tion of MV, LOS ICU, and HLOS.

ARDS was determined according to the “Berlin Definition”
2012 [1]; sepsis was diagnosed by “Sepsis-3” criteria (2016)
[38]; pneumonia was determined on the basis of Clinical Pul-
monary Infection Score > 6 points [36].

The normality distribution was verified using the Shapiro-
Wilk test. Providing normal distribution, data is presented as
mean, standard deviation+(SD). Qualitative comparative analy-
sis was performed using Fisher’s exact test. The Student’s t-test
was used to test the null hypothesis of no difference between the
study groups. Statistically significant differences were consid-
ered as p<0.05. The analysis was performed using the statistical
software IBM SPSS Statistics 23.

Results and discussion. The demographic and clinical char-
acteristics of included patients are shown in Table 1, the groups
were comparable in trauma mechanism, number and severity
of fractures, patient’s general state severity and demographics
(Table 1 and Table 2).

As it is demonstrated in Table 1, among study patients domi-
nated males under 40 years andthe main cause of injury was
traffic accidents; the majority of patients had severe trauma (ISS
in I group - 37.84+7.9 and 36.948.6 in group II (p=0.863); NISS
-39.549.2 (I group) and 38.5+7.6 (group II), p=0.759) and were
comparable in level of consciousness disorders (GCS 8.2+3.5 in
group I and 8.743.8 in group II p=0.896), which is in line with
other researches data for this category of patients.

Initially there were no stable patients in both study groups, the
majority of patients in group I and half of group II at the moment
of inclusion in the study were at the unstable state (p=0.552).

As it is demonstrated in Table 2, patients of both groups
were comparable in number and types of fractures and ini-
tial complications of chest trauma. In both groups the inci-
dence of femur and tibia fractures was about 50%, fractures
of 3 segments were diagnosed in 5 patients of group I, and
3 patients of group II; one third of long bone fractures of
lower extremities (33.3% in group I and 29.4% in group II,
p=0.432) were open. The most frequent localization of the
lower extremity fractures was diaphysis (87.2% in group I
and 82.4% in group II, p=0.373), which confirms the high-
energy nature of the injury. Among the chest injuries, patients
of both groups had a high percentage of bilateral rib fractures
(52.9% in group I and 45.8% in group II, p=0.508).

Table 1. Cause of trauma, demographic and clinical characteristics of study patients

Group I (n=17) Group II (n=24) P
Age (years) 39.5+15.7 40.4+16.1 0.658
Males (n/%) 13/76.5 19/79.2 0.565
Traffic accident(n/%) 12/70.6 18/75.0 0.513
Fall (n/%) 4/23.5 4/16.7 0.437
Other (n/%) 1/5.9 2/8.3 0.630
ISS(point) 37.8£7.9 36.9£8.6 0.863
NISS(point) 39.549.2 38.5£7.6 0.759
GCS(point) 8.2+3.5 8.7+3.8 0.896

Stable (n/%) - - -
Borderline (n/%) 4/23.5 7/29.2 0.487
Unstable (n/%) 9/53.0 12/50.0 0.552
In extremis (n/%) 4/23.5 5/20.8 0.565
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Table 2. Characteristics of limb and chest damage

| Group I (n=17) |  Grouplim=24) | p
Extremities injury
Long bone fractures in group (n) 39 51
Closed fractures (n/%) 26/66.7 36/70.6 0.690
Open fractures (n/%) 13/33.3 15/29.4 0.432
Femur (n/%) 19/48.7 28/54.9 0.356
Tibia (n/%) 20/51.3 23/45.1 0.561
Chest trauma
Rib fractures in group (n) 164 219
Rib fractures per patient (mean+SD) 9.6+4.4 9.1+3.1 0.647
Unilateral (n/%) 8/47.1 13/54.2 0.416
Bilateral (n/%) 9/52.9 11/45.8 0.508
>5<9 (/%) 9/52.9 16/66.7 0.476
>10<15 (/%) 5/29.4 6/25.0 0.546
>16 <20 (n/%) 3/17.6 2/8.3 0.367
Sternum fractures (n/%) 7/41.2 6/25.0 0.295
Clavicle fractures (n/%) 6/35.3 7/29.2 0.510
Chest trauma complications

Pneumothorax (n/%) 16/94.1 22/91.7 0.630
Hemothorax (n/%) 15/88.2 21/87.5 0.665

Lung contusion (n/%) 17/100.0 24/100.0
Lung rupture (n/%) 15/88.2 21/87.5 0.665
Diaphragm damage (n/%) 2/11.8 1/4.2 0.370
Flail chest (n/%) 8/47.1 9/37.5 0.358
Significant ribs displacement (n/%) 6/35.3 10/41.7 0.467
Decrease volume of hemitorax (n/%) 6/35.3 7/29.2 0.489
Chest deformity (n/%) 3/17.6 5/20.8 0.563
Lung interposition (n/%) 2/11.8 0/0 0.166

Table 3. Timing of limb and rib synthesis

Group I (n=17) Group II (n=24) P
Time from trauma to SSRF (days) 3.1£1.9 -
Time from trauma to long bone osteosynthesis (days) 6.9+3.2 9,4+3.8 0.039*
Type of osteosynthesis
Intramedullary nail (n/%) 28/71.8 39/76.5 0.396
Plate (n/%) 11/28.2 12/23.5 0.270
“-statistical significance was defined as p<0.05
Table 4. Dynamic of the Horowitz Index

Group I (n=17) Group II (n=24) P
Ist day after injury 228.7+38.6 236.5+30.7 0.292
5th day after injury 283.3+45.2 221.7+£36.6 0.312
10th days after injury 346.6+39.4 229.3+37.8 0.023®
14th day after injury 402.6+44.9 319.3£35.9 0.009*

“-statistical significance was defined as p<0.05
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Table 5. Outcomes

Outcomes Group I (n=17) Group II (n=24) P
Duration of MV (days) 11.6+9.4 18.9+9.9 0.001*
LOS ICU (days) 15.3+10.2 22.1£10.8 0.0032
HLOS (days) 36.9+15.8 44.3+17.4 0.001#
ARDS (n/%) 4/23.5 13/54.2 0.049°
Pneumonia (n/%) 5/29.4 15/62.5 0.038*
Sepsis (n/%) 2/11.8 3/12.5 0.665
Multiple organ failure (n/%) 1/5.9 2/8.3 0.630
Mortality (n/%) 1/5.9 3/12.5 0.445

- statistical significance was defined as p<0.05

Clavicle fractures occurred in 6 (35.3%) patients in group |
and in 7 (29.2%) patients in group II (p=0.510), of which bi-
lateral fractures were found in 2 and 3 patients, respectively.
It is well known that the clavicles play an important role in
chest carcass formation and its fractures in combination with
multiple ribs fractures lead to the dysfunction of respiration
biomechanics, deterioration of ventilation-perfusion ratio,
developing of tissue hypoxemia and hypoxia. In order to
avoid the above-indicated complications, the definitive osteo-
synthesis of the clavicle with plate and screws was performed
in all patients from 2 to 23 hours after injury (9.746.7 hours).
Thus, the clavicle fractures did not affect the overall outcome
of patient treatment in both groups.

High rate of the early post-traumatic complications were
observed in patients of both groups: lung contusion of various
degrees was diagnosed in 100.0% of cases, pneumothorax -in
94.1% of group I and 91.7% of group II (p=0.630), lung rupture/
both lungs rupture and hemothorax developed in 88.2% of group
I and 87.5% of group II (p=0.665) (Table 2).

Respiratory disorders due to chest and brain trauma with need
in prolonged mechanical ventilation (>72 hours) developed in
38 patients (16 (94.1%) of group I and in 22 (91.7%) of group 11,
p=0.630). The timing of surgical management of chest and limb
trauma is given in Table 3.

In most cases definitive stabilization of multiple long bone
fractures of the lower extremity (71.8% and 76.5% in group I
and group II, respectively) was performed by reamed intramed-
ullary nail (Table 3).

The period from trauma to the definitive long bone osteo-
synthesis of the lower extremities was 6.9+3.2 days in group
1. In group II shorter term from trauma to limb synthesis was
expected, because at least relative restoration of the patient's ho-
meostatic parameters before each surgery was needed in group L.
However, as the results showed, the term from trauma to defini-
tive limb synthesis in group II was significantly longer than in
group I (9.4+3.8 days and 6.9+3.2 days accordingly, p=0.039).
The reason for such difference was longer period of respiratory
failure in group II patients, which made impossible to perform
the limb surgery. This difference in patient respiration abili-
ty and disturbances also was confirmed by Horowitz Indexes
changes in both groups (Table 4).

One of the main criteria for the evaluation of patient’s readi-
ness for surgery and reach of control of the respiratory function
during the study was the Horowitz index. At the beginning of
the study the Horowitz index was similar in group I and II, and
slowly got better with the time in both groups but with better
dynamics in group I: at the 5 day Index was tended to be higher
in group I, but did not reach significance; but at the 10" and the
14" days the difference become significant.
© GMN

Results of the study outcomes analyze are shown in Table 5.

During the study it was developed one or another kind of
complications in patients of both groups. In group II the inci-
dence of ARDS and pneumonia was significantly higher than
in group I, patients who obviously led to the prolonged MV
and longer time in ICU and in hospital in general. However, no
statistically significant difference was detected in the incidence
of sepsis, multiple organs failure and in mortality rate between
study groups. The cause of death in the study was: multiple or-
gans failure in group I - 5.9%, group II - 8.3% and refractory
septic shock (4.2%) in group II.

Thus our study confirms the higher efficacy of the surgical
treatment of multiple rib fractures in polytrauma patients for the
reduction of the pulmonary complications and decrease MV du-
ration and LOS ICU, HLOS.

Conclusion. Use of the rib osteosynthesis in patients with
severe polytrauma, multiple rib and low extremity fractures
is more effective tactic comparing to non-surgical rib fracture
treatment, it allows to reduce the incidence of ARDS and pneu-
monia, decreases the duration of MV, LOS ICU and HLOS but
without clear influence on the mortality level.
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SUMMARY

SURGICAL STABILIZATION OF MULTIPLE RIB FRAC-
TURES AND MULTIPLE LONG BONE FRACTURES OF
LOWER EXTREMITIES IN POLYTRAUMA PATIENTS

3Dubrov S., 'Burianov O., *Lianskorunskyi V.,
L3Miasnikov D., 2*Tkalich V.

'Bogomolets National Medical University, Kyiv, *Shupyk Na-
tional Medical Academy of Postgraduate Education, Kyiv, *Kyiv
City Clinical Hospital Nel7, Ukraine

Objectives - determine the impact of rib osteosynthesis on
the incidence of complications development and mortality in
patients with multiple rib fractures and multiple long bone frac-
tures of lower extremities.

A prospective controlled trial was conducted from June 2015
to December 2019, and included adult patients with polytrauma,
Injury Severity Score (ISS) >18p, multiple long bone fractures
of lower extremities, one of which is the femur, and multiple rib
fractures. All included patients were divided into two groups: in
Group I — 17 patients who underwent surgical stabilization of
rib fractures, Group II — 24 included patients treated without rib
osteosynthesis.

There were no significant statistic differences between pa-
tients of Group I and Group II in demographics, mechanism of
injury, severity of trauma, and overall patient status. All patients
had high rates of injury severity for ISS (37.8+7.9 vs. 36.9+8.6,
p=0.863), New Injury Severity Score (NISS) (39.5£9.2 vs.
38.5+7.6, p=0.759) and Glasgow Coma Scale (GCS) (8.2+3.5
vs. 8.7+3.8, p=0.896).The time between trauma and rib osteo-
synthesis in Group I was 3.4+1.7 days. The period from trau-
ma to definitive long bone osteosynthesis was 6.9+3.2 days in
Group I and 9.4+3.8 days in Group II (p=0.039).

Patients of Group I compared with Group II had a lower inci-
dence of Acute Respiratory Distress Syndrome (ARDS) (23.5%
vs. 54.2%, p=0.049) and pneumonia (29.4% vs. 62,5%, p= 0.038),
shorter terms of Mechanical Ventilation (MV) (11.6+£9.4 vs.
18.949.9, p=0.001), Length Of Stay in Intensive Care Unit (LOS
ICU) (15.3£10.2 vs. 22.1£10.8, p=0.003) and Hospital Length
Of Stay (HLOS) (36.9+15.8 vs. 44.3+17.4, p=0.001).

Use of the rib osteosynthesis in patients with severe poly-
trauma, multiple rib and long bone of lower extremity fractures
is more effective tactic comparing to non-surgical rib fracture
treatment, it allows to reduce the incidence of ARDS and pneu-
monia, decreases the duration of MV, LOS ICU and HLOS.

Keywords: polytrauma, chest trauma, multiple rib fractures,
multiple fractures of long bones, surgical stabilization.
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OIEPATUBHAS CTABUWIN3ALIUA MHOXKECTBEHHBIX ITIEPEJIOMOB PEBEP
M JJIMHHbIX KOCTEN HU)KHUX KOHEYHOCTEM ¥ MALIMEHTOB C NOJIMTPABMOM

3 Myopos C.O., 'Bypbsino O.A., PJIsitnckopyHcekuii B.M., *Msicuukos /I.B., >*Tkaianu B.B.

'Hayuonanonwiii meduyunckuil ynusepcumem um. A.A. Bozomonvya, Kues, *Hayuonanohas MeOuyunckas akademust
nocaedunniomnoz2o oopasosanus um. ILJL [lynuxa, Kues; *Kuesckas 2opodckas knunuueckas bonvnuya Nel7, Ykpauna

Lens nccnenoBanus - ONpEAENCHNE BIUSHUS OCTEOCHHTE3a
pebep Ha Y4acTOTy Pa3BUTHS OCIOXKHEHHH M JIETaIbHOCTH Yy TIa-
IEHTOB C MHOKECTBEHHBIMH IIEpEeIOMaMK pedep M UTHHHBIX
KOCTEW HM)KHHUX KOHEYHOCTEH.

C urons 2015 1. mo gexabps 2019 1. mpoBeaeHO MPOCIEKTUB-
HOE KOHTPOIHPYEMOE HCCIEA0BAaHHE, B KOTOPOE OBIIM BKIIIO-
YEHBl COBEPIICHHONETHHE MAIMEHTHl C MOJIMTpPaBMOH, Injury
Severity Score (ISS) >18 6annoB, MHOKECTBEHHBIMH MIEPEIOMA-
MH JJIMHHBIX KOCTeH HIDKHMX KOHEYHOCTEH, OflHa M3 KOTOPBIX
OenpeHHas, 1 MHOKECTBEHHBIMH TiepesoMaMu pedep. [lamuen-
TBI PacTpeeieHbl Ha ABe Tpymmsl: | rpynmna — 17 manueHTos ¢
MOJIUTPABMOIi, KOTOPBIM BBINIOTHEHA ONEPAaTHBHAs CTabMIn3a-
s mepenaomMoB pebdep, 1l rpynma - 24 manueHTa ¢ MOJIUTPaB-
MOH, KOTOPBIM OCTEOCHUHTE3 pedep He BHITTOTHSICS.

Cpenn manueHToB o0eWX TPYNI CTAaTHCTHYECKH 3HAYMMBIX
pa3nuuuii 1Mo JAeMorpauIecKuM ITOKa3aTeNsM, TOKa3aTelssM
MEXaHHU3Ma TIOBPEXJCHUH, THKECTH TPaBMBI M OOIIETO CO-
CTOSHHS HE BBISIBICHO. Y BCEX MAIMCHTOB OTMEYAINCh TsDKe-
neie TpaBmbl o ISS (37,8+£7,9 vs. 36,9+8,6, p=0,863), New
Injury Severity Score (NISS) (39,5+9,2 vs. 38,5+7,6, p=0,759),
Glasgow Coma Scale (GCS) (8,2+3,5 vs. 8,7+3.,8, p=0,896).

Cpok MeXIy TpaBMOH M OCTeoCHHTE30M pebep B I rpymme
cocraBui 3,4+1,7 cytok. Cpok OT TpaBMBI JO OKOHYATEIEHOTO
OCTEOCUHTE3a JUIMHHBIX KOCTEW HMKHUX KOHeuHocTel B | rpym-
e coctaBui 6,9+3,2 cytok, Bo II - 9,443 .8 cyrtok (p=0,039).

V¥ nanuenros I rpynnsl B cpaBHeHMM ¢ nauuneHTamu 1 rpyn-
MBI YacTOTAa OCTPOTO PECHHPATOPHOTO JTHCTPECC-CHHIPOMA
(23,5% vs. 54,2%, p=0,049) u naesmonnu (29,4% vs. 62,5%,
p=0,038) Obl1a HIKE, KOPOUE CPOKH MEXaHWYECKOW BEHTUIIA-
uun serkux (11,6£9,4 vs. 18,9+9,9, p=0,001), npeOriBanue B
OTAENEeHUH WHTeHCHBHOM Tepammu (15,3+10,2 vs. 22,1+10,8,
p=0,003) 1 MeHbIIE MPOAOIKUTENEHOCTE JieueHus (36,9+15,8
vs. 44,3+17.,4, p=0,001).

OcteocunTe3 pedep y MAaLMEHTOB C TSHKEIOW IMONUTPaB-
MO, MHOXXECTBEHHBIMH MEpeloMaMu pedep M JUIMHHBIX
KOCTEHl HIKHUX KOHEYHOCTeH sBisgercsa Oonee 3pdexTun-
HOW TaKTUKOH B CPAaBHEHHH C KOHCEPBATHBHBIM JIEUEHHEM
nepeaoMoB pebep W MO3BONAET CHU3UTH YACTOTY Pa3BUTHSA
OCTPOTO PECIUPATOPHOTO JUCTPECC-CHHAPOMA, THEBMOHHH,
YMEHBIINTh ATUTEIBHOCTh MEXaHUUECKOW BEHTHUISIUU JIET-
KHX, CPOKH JICUCHHS B OT/EIECHUH MHTEHCHBHOH Tepamuu H
o0uii CpoK JTeyeHUS.
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HNCHOJB30BAHUE HOBEMILIEN MUHUMHBAZUBHOMN CUCTEMBI
3AJTHEM TPAHCIIEJIUKYJISAPHOM ®UKCALIAU MOCJIE YIAJEHHUSA OIYXOJER KPECTIHA

Ulemxo M.M., 2Cabinbko E.H.

! Anexcanopoeckas kiunuueckas bonvruya, Kues;
2Unemumym netipoxupypauu um. akao. A.I1. Pomoodanosa AMH Yxpaunwl, Kues, Yxpauna

Pesexuust omyxosneil KpecTua NPUBOAUT K HECTAOHIBHOCTH
MOSICHUYHOTO OT/IeNa TO3BOHOYHHKA, TA30BOTO KOJIbIA M COUJIe-
HEHUsI TO3BOHOYHHUKA C Ta30BbIM KoJbLioM. ITosTomMy onepartus
ylaJIeHHsl OIlyXOJIeH KpecTia JIOJDKHA 3aKaH4MBaThCs (uKca-
1Uel MOSICHUYHOTO OT/ea MO3BOHOYHHKA C Ta30BbIM KOJIBIIOM
[3,10]. TpaauuuonHas Gukcauusi HOSICHUYHOTO OT/AENA M03BO-
HOYHMKA C TA30BBIM KOJBLOM - AJIHUTEIbHAs WHBAa3UBHAs IPO-
neaypa. Pe3ekius KpecTia NpuBOIUT K HEBO3MOXKHOCTH (HK-
canuu cucTeMbl K mo3BonkaM S1 mmu S2, Tpelys dukcaiuu B
rpeGHM MO/B3IOUIHBIX KOocTel. TpaaguioHHas cHCTeMa TPaHC-
NEeANKYIAPHOH (UKCalny, BKIOYAIOMIAs YCTAHOBKY HECKOJb-
KHX BUHTOB B MOSICHUYHOM OTJIEJIE TTI03BOHOYHUKA U TOJIBKO I10
OJJTHOMY AJMHHOMY LIypYIy B IOJB3JOIIHBIE KOCTH, SIBISETCS
HEIOCTATOYHO HAJEKHOH B MECTe KPEIUIEHHsI K MOJB3O0IIHBIM
kocTsaM. ITostomy 3adactyro TpeOyercs JONOMHUTENbHAsA (GUK-
carysl HOAAB3OMIHBIX KOCTEH Mex Iy coboii [9].

ITonBozms WTOT, MOXHO BBIIEIHTH 3 CYLIECTBEHHBIX HEIO-
cTaTKa TPAJULHOHHON TPAaHCIEIUKYIIPHON (UKcalUu mocie
onepauuil ynaneHus omyxosied kpectua: 1) UIMTEIbHbIH Kpo-
BOTOUAIMH 3Tal OTKPBITOH (UKcanuy Ha GOHE CYLIECTBEHHOM
KPOBOIIOTEPHU NPH YAAJICHUU OIYXOJIHM KPECTLa; 2) HEAOCTaTOu-
HO HaJeXHas (pUKCAIMs CHCTEMbI B IMOJB3IOLIHBIE KOCTH; 3)
HEOOXOZMMOCTb  JIOTIOJIHUTENIBHON (DMKCALMK  TTO/IB3/IOLIHBIX
KocTel Mexay coboii miactuHamu [5,9].

Llensto uMccneqBoaHus SBUIOCH BHEAPEHUE TEXHUKH Majo-
HMHBa3MBHOW ONEpaTHBHON (ukcauuu xpedTa mocie onepanuii
yAaJeHHUs OIyXoJel KPEeCTIa, MO3BOJISIONIEH YCTPAaHUTD BbIIIIE-
OINMCAHHbIE HENOCTaTKH TPAAUIMOHHON TpPaHCIEAUKYISPHOM
(buxcanum.

Marepuaj u Metoabl. V3yueHbl JaHHbIE KIMHUYECKOTO U
HUHCTPYMEHTAJILHOTO 00C/IEIOBAHMS, TAKTHKA XUPYPIHYECKOro
yAaleHus: OMyXoJeidl KpecTa M OTIaJeHHbIE Pe3yNbTaThl Jie-
yeHus1 96 OOJBbHBIX, IPOONEPUPOBAHHBIX 10 TIOBOAY OITyXOJICH
kpectia B MHcTHTYyTE Helipoxupypruu uMeHu akagemuka A.I1.
Pomonanosa B mepuoz ¢ 2005 o 2019 r. I rpynmy cocraBuiau 9
GOJBHBIX, Y KOTOPBIX HAPAIY C YJaJeHHEM OIlyXojel KpecTia
UCIIOb30BaHa 3a1Hss1 MUHUMHBA3UBHAS CUCTEMA TPAHCIIEIUKY-
asipHoit pukcann CD HORIZON® LONGITUDE® 11 [4] na 4-6
BHHTOB B MOSICHUYHOM OT/I€JI€, YCTaHOBJIEHHAs ITyHKIIMOHHO, C
4 BUHTaMH B rpeOHU MOAB3AOLIHBIX KOCTEH OTKPBITHIM CIIOCO-
6om. bonbuble | rpynmel mpoonepuposansl B nepuof ¢ 2015 mo
2019 rr.

II rpynmy cocraBmiu 87 OONBHBIX, y KOTOPBIX OIyXOJIH KPECT-
11 y/aaeHsl Yepe3 3aAHUi JTOCTYI ¢ yCTAaHOBKOM TPaJHIOHHBIX
TPAHCIEAUKYIIAPHBIX CHCTEM, (UKCHPOBAHHBIX B 4-6 TOUKax B
HOSICHUYHOM OT/IeNie 2 BUHTaMU B IPeOHH MOAB3IOLIHBIX KOCTEH,
npooneprpoBaHHbIX B epuox ¢ 2005 mo 2015 rr.

O6cnenosanue Britodano KT, MPT, anekrponelipomuorpa-
¢uro 1 ocreocuuHTUrpaduio. Becectoponte n3ydanach KIHHU-
KO-HEBPOJIOTHYECKasi CHMIITOMAaTHKa 710 ONepaluu. AHaIH3UPO-
BaJIMCh ONEPAlMOHHbIE HAXOIKH, PAJUKaTbHOCTh OMEPATHBHBIX
BMerarensctB. Kourposnbusie pentreHorpadus, KT nin MPT
UCCIICZIOBAaHUE BBINOJIHEHBI BCEM OOJBHBIM B PAHHEM IOCIIEO-
nepanroHHoM nepuozae. Hepponorndeckas CUMITOMaTHKA OLE-
HEHa [epe;l BBIMCKOW U B OTAAJICHHOM Hepuojie Ha aMmOyaTop-
HBIX BU3UTAX OOJIBHBIX.

HeBponoruueckyro oLeHKy POBOJHIN [0 CTAHAAPTU3UPOBA-
HBIM mIKanam (Tabmuisl 1-6).

Tabnuya 1. llkana paccmpoiicme yHKyuu Mo4e8020 ny3vips

IToBpexaeHHUS BBIIIE CITMHATILHOTO IToBpexaeHHS CIMHAIBHOTO MTaPACHMIATHYECKOTO LIEHTPa
Bbann | mapacummaruueckoro neHTpa S2-S4 (mpoBogHUKOBEIE | S2-S4 M ero KOpEemKoB (HapyIIeHHe KPecTHOBOH peduiek-
HapyUICHUS) TOPHOH TyTH)
ATOHHS MOYEBOTO ITy3bIPSI, ITy3BIPh NIEPETIOIHEH.
Iepronnueckoe Henepxkanue Mmoun (IIponsBonsHOE [NepenonHeHne My3bIps POSIBISIETCS HEMPEPHIBHEIM
0 BEIJIETICHIE MOYH OTCYTCTBYET, ITy3bIph OMOPOKHSICTCS BBIZIEJIEHHEM MOYH I10 KaIlIIM ¢ OCTaTOYHOH MOUOi
caM TIpH PacTSHKCHUH MOYO0H) (mapayiokcarbHOE HeAIepKAaHIE MOUYH) MIIN HCTHHHOE
HeJlepsKaHue MOYn
| - 3aj1epKKa MOYH - 3a71epIKKa MOYH
- IMITEPaTHBHBIE MTO3bIBEI - HE3HAUMTEIILHOE BBIICJICHNE MOYH 0€3 TI03BIBOB
2 Hopmanbhas GyHKIMSA Hopmanbnas dyHkims
Tabnuya 2. Llkana usmenenuii 2nyboKux peghnexcos
Baaa I'myGokue pedrexcst
0 I'my©oxwue pedrekcsl 0TCYTCTBYIOT
1 I'ny6Gokue pediekchbl CHUKEHBI
2 I'myGokue pediexcsl HopMalbHbIC
3 I'myGokue pedexcsl MOBBIICHBI
4 Pe3ko noBbIeHHBIE PE(IICKCHI C PACIIHPEHUEM PeIEKCOreHHBIX 30H / KIIOHYCHI CTOI, KOJIEHHBIX YaIlIeueK
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Tabnuya 3. Llxkana padukyisipro2o uiu ceecmenmapho2o 601e6020 CUHOPOMA

bann [posiBienus 601€BOro CHHAPOMA
0 WutencuBHas 0076 B IOKOE, TpeOyromas HOCTOSHHOTO MPUeMa aHATbIeTHKOB
1 Bors B mokoe, He Tpedyromias IOCTOSHHOTO ITPUeMa aHATbI€THKOB
2 Bonb npy He3HAUNTENBEHOH (H3UUeCKOil Harpy3Ke, TpeOyromas MPUMEHEHHS aHAIbTeTHKOB
3 Bous ipu 06bI4HOI Harpyske, He TpeOylomas NpreMa aHaIbI eTHKOB
4 HesnaunTensHast 00516 IPH TSHKEIBIX PU3MUECKUX HATPy3Kax
5 bonu Her
Tabnuya 4. [llkana ceemenmaphvix 08UeAmMenbHbIX HAPYUEHULL
bann MpliieyHas cuna
0 [Tapanuu Muoroma
1 Pe3ko BeIpa)k€HHOE CHIKEHHE CUIIBI MUOTOMA, BU3yalbHOE WITH MaJblIaTOPHOE HATNYUE COKPAILEHHUS MBITIIL]
) BeipaxxeHHOE CHIKEHUE MBIIIEYHON CHUIIBI MHOTOMA, aKTHBHBIC JIBHKEHHS, KOTOPHIE HE MOTYT MPOTHBOCTOSITH CHIIE
TpaBUTAINN
3 YMepeHHOE CHUKEHUE CUJIbI MBI MUOTOMA, aKTUBHBIC JBHKCHUS, KOTOPbIE MOT'YT IIPOTUBOCTOATh CUJIE TPABUTALIUU
4 Jlerkoe cHMKEHNE MBIIIEUHOH CHIIbI, AKTUBHBIE JIBIXKEHHS B TOJTHOM 00BbEME, KOTOPBIE MOTYT IPOTHBOCTOSITH
YMEpPEHHOMY CONPOTUBIIEHUIO
5 @DyHKIMA MHOTOMA HE HapyllIeHa

Tabnuya 5. Llkana oyeHKu ceeMeHmaphvlx U KOPeuwKo8blX HAPYyuWeHULl MaKkmuibHo U 601€601 Yy8CmEUmeabHOCmuU

bann PaccTpoiicTBa MOBEpXHOCTHON UyBCTBUTEIBHOCTH
0 Amnecresnst
| I'py0oe cHIDKeHNE UyBCTBUTETBHOCTH (OIIYIIEHHE YKOTOB, KaK HE3HAUNTENbHBIX HEIOKATN30BaHHBIX
MIPUKOCHOBEHUH)
2 BeIpaxxeHHOE CHIDKEHHE UyBCTBUTEIBHOCTH (OIIYIIEHHE YKOJIOB, KaK TYIBIX JIOKAIN30BAaHHBIX TIPUKOCHOBEHUI)
3 HesnaunTensHas rumnectesus (ONIyIIEeHNE YKOIOB, CHIKEHHOE 110 CPABHEHUIO C YIAaCTKAMU KOXKU C COXpPaHEHHOU
WHHEpBaLUeH)
4 HopmanbHast 4yBCTBUTENFHOCTh
Tabnuya 6. Lllkana cmenenu onyxonesoti KOMRPeCCUuu KOpeuwkos Kpecmyo6020 Kanaia
bann CrerneHb KOMIIPECCHu
0 Kommpeccun Het, 3aMeIieHre KPeCcTIOBOro kaHana otcyTcTByeT (0%)
1 HesnaunrenpHas KoMIpeccus, 3aMeIleHne KPecTIOBOro KaHama 10 25%
2 YMepeHHast KOMITPecCHst, 3aMeIeHIe KPeCTI[OBOro KaHana Ha 25-50%
3 BeipaxkeHHast KOMIIpecCcHsl, 3aMeeHHe KPecTIoBoro kanana Ha 50-75%
4 I'py0as kommpeccust, 3aMeIeHne KPecTIoBOro kanana Ha 75-100%

Craructrdeckass o0paboTka MpoBeAEHA C IMOMOLIBIO IPO-
rpamm Stata 9 u MS Excel. KonmnuecTBeHHBIC TapaMeTphI MpH-
BEZICHBI B (opMmare cpepHee apupMETHYECKoe + CTaHAapTHAst
omnbKa cpeaHero (MHHUMYM, MakcuMyM). OLeHKa CTaTHUCTH-
9YECKOH 3HAYMMOCTH OTIMYHI BBINOIHEHA C IMTOMOINBIO KPHTE-
pus YHIKOKCOHA Uil BHYTPHTPYMIIOBBIX M KpuTepus MaHHa-
YUuTHU U1 MEXTPYIIOBBIX CPAaBHEHUH

Pesyabrarel u o0cyxaenue. TpaauiuoHHAs TEXHUKA XUPYP-
TUYECKOTO JISUSHHS OITyXoJeil kKpecTia 1 (PHKCAIUHX IITHPOKO OIH-
caHa B jmreparype [7] ¥ B HammX mpeaplaymux padorax [1]. B
JTAHHOW padoTe MPUBOIMTCS pa3paboTaHHAs HAMH MHHOBAIIMOH-
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Hasl TEXHUKAa MUHUMHBAa3MBHOH TPAHCTIGANKYIISIPHOH (PUKCAIMH C
OTKPBITOH (hUKcareil B IpeOHI OAB3IOUIHBIX KOCTEH.

CrepBa ITyHKIIMOHHO BBITIONHSIN YCTAHOBKY TPAaHCIIEAUKY-
JSIPHBIX IIyPYHOB B IOACHUYHOM OTAENe. Takoil moaxox cye-
CTBEHHO YMEHBIIIAJ HHTPAOIIEPAHOHHYIO KPOBOIIOTEPIO.

TpaHcieUKyIApHYIO (DUKCAIUIO BHINOIHSUIN ITyTEM MPOBe-
JICHUS IyHKI[MOHHBIX IIyPYIIOB Ye€Pe3 PACUCTHBIC TOUKH HOXKKH
IyT B TeJa mo3BoHKOB L1-L5 B 3aBHCUMOCTH OT cTaOMIBHOCTH
103BOoHKOB. Kak mpaBuio, ajst pukcanuy MCIOIb30BAIUCH TI0-
3BoHKHM L3-L4. B cmyyae HEoOX0AMMOCTH K (DPUKCALUH MOTIH
npuBJieKaTbes mo3BoHku L1, L2, LS.
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PacueTHbIMU TOUKaMU CIIY)KWJIN MECTa COCAMHEHNS BEPXHE-
IO CyCTaBHOI'O OTPOCTKA C IONEPEYHBIM OTpocTKoM. [lyHkuu-
OHHYIO UINIy Ul BepTeOPOIIACTUKY IIPOBOAMWIN B IEPEIHIOO
4acTh TeJla II03BOHKA JIATEPalIbHO, I10CIIE YEro MO UIVIe YCTaHaB-
JIMBAJIN CIIMIIbI. )Ianee UIITY BBIHUMAJIU, 110 CIIMIE BBOAWIINA DA
pacummpureneil. [locie ycTaHOBKM MOCIEAHET0 pacIUPUTENS B
TECJIO NO3BOHKA BKPY4YHBaJIM MEYUK, HapeE3as pe31;6y JUIA BUHTA.
Meuuk BBIKpYUMBAJIUM U3 TEJIa IO3BOHKA, Ky/la BKPYyUHBAJIX LIy-
PyI1, 3aKperuieHHbli B aepaxkarene. Lllypynsl mpoBoanan o KoH-
BepFCHTHOﬁ METOAUKE, IBITA’ACh MPOBOAUTL UX IapalICIbHO
BEPXHEH 3aMBIKATEIbHON MJIACTHHKE KaK MOKHO OJIMIKE K HEH,
IIOCKOJIbKY KOPTHKAJIbHBIH CIIOH Tella H03BOHKA HanboJee npoy-
Helid. Kak npaBuiio, ucnosnb3oBaiu 4 mypyra, yCTaHOBJICHHBIC
B Tena L2-1.3-L4.

Jlanee BeinosHsM paspe3 Ha ypoBHe L5-S4-5 (B 3aBucHMO-
CTH OT JIOKQJIN3ALIMK OIIYXOJIH KpecTLa) U CKeJIETUPOBAJIH COOT-
BETCTBYIOILIUE AYT'U IIO3BOHKOB. [Tocae NAMUHAIKTOMHHI BBIJICIISA-
JIK TEPMHUHAJIBHBIC OTAECJIbI AYypPalbHOI0 MEIIKa U KPECTLOBBIC
xopemkd. Cpeu HUX JIOKaJIU30BAIUCh OIYXOJIH KPECTLOBOM

- ., S

KOCTH, KOTOpBIE PaclpOCTPaHsUINCh BEHTPAJIbHO HA KPECTLO-
BbIe T103BOHKH S1-S5. [TocTeneHHo KyckaMu Wi OJIOKOM OIy-
X0JIb KpecTra ynamsuii. OmyXoib, pacTyllyi0 CpeJu KOPEILIKOB,
IPEUMYILECTBEHHO YA KyCKaMH JJIsl COXPAHEHHUs KOpell-
KOB KPECTLIOBOIO KaHala, OIyXoib B Tenax S1-S5 MoxHO 66110
00OWTH CO BCEX CTOPOH M yIalIuTh OfXHUM OsiokoM. [Tocre yma-
JICHHSI OIyXOJIM BBINOJHSIM TIIATEJbHBIM remocras. Jledekr
KpecTLia HIUEM HE 3aIlOIHAIN.

He 3ammBasi OCHOBHYIO paHy OTKPBITBIM CIIOCOOOM CKeJle-
TUPOBAJIM U BBIICJISUIA 3aHUE TPEOHM MOIB3IOLIHBIX KOCTEH.
B Hux npyr Hax apyrom BKpyuuBanu 2 mypyna. PaccrosHue
MEX1y Ulypynamu ObUIO Kak MUHMMYM 2 cM. Vcrnonbp3oBaiu
JUIMHHBIE IIYPYyTHI - 65-75 MM. Best MeTo1Ka BBIOTHSIIACH 11O
IIOCTOSTHHBIM PEHTTEHOBCKHM KOHTPOJIEM Ha (IIF0OPOCKOIIE.

[MocnenHuM STaroM YCTAHABIMBAIMCH (DUKCHUPYIOIIUE IUTAHTH
MEKIy YCTaHOBJICHHBIMU TPAHCIICAUKY/IIPHBIMU IIypyTaMH (pHC.).
Ha nosicinunom yposHe L2-LS (wim apyrux Mo3BOHKOB) ILTaHTH
YCTaHABIMBAIUCH ITYHKIIMOHHO, 3aKPBITO, HA LITyPYTIb] B IPEOHSX MOZI-
B3JIOLIHBIX KOCTEH IITAHTH YCTAHABIMBAIUCH OTKPBITO.

N =

Puc. KT-pexoncmpyxyus. Cocmosnue nocne yoanenus onyxonu S1-S2. Obwuii 610 mpancneouxyispHoil cucmemvl guxcayuu
L2-L4 na dsa wypyna 6 noogzooutkvie KOCmu. a — U0 c3aou;
6 — 6UO COOKY, BUYAUZUPYIOMCSL 084 WYPYIA 8 NOOB300UHYIO KOCb ClIe6d; ¢ — 8UO COOKY, BUOHbL 06Q ULYPYNA 8 NOOB300UIHYIO KOCHb CHPABA;
0 — 6U0 300U, BUOHA 3HAYUMENbHAS OeCmpPYKyus n0360nkos S1-S2 kpecmya

© GMN
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Tabnuya 7. [Junamura 0anusix cmanoapmusupo8anio2o Heeposo2uiecko2o obciedosanus (M+m)

I rpynna, n=9 II rpynna, n=83-87
IMapamerp
Jo neuenus ITocse Jeuyenus Jlo JeuyeHus ITocie Jevyenus
TazoBble paccTpoiicTBa 0,78+0,22 1,78+0,15* 0,83+0,068 1,79+0,054*
I'ny6okue pediiekcot 1,44+0,41 1,67+0,40 1,37+0,13 1,58+0,11

Boieroii cuapom 2,11+0,54 3,89+0,42* 2,24+0,17 3,92+0,15*
MpliieuHas cuiia 2,56+0,53 3,44+0,50* 2,64+0,19 3,52+0,17*
YyBCTBUTENBHOCTD 1,44+0,37 3,11+0,35%* 1,42+0,12 3,02+0,10%
Komrmpeccust Kopemkos 3,11+0,31 0,56+0,24* 2,98+0,10 0,51+0,08*

npumeuanue: * — yposenv snauumocmu p<0,05 6 cpasnenuu co 3HaueHuem 6 mou Jce epynne 00 JeyeHus
(napmuwiil Kpumepuil Yunkokcona)

Ocnooicnenus Xupypauieckozo iedeHus

B I rpynme 00IBbHBIX OCIIOKHEHUH, CBI3aHHBIX C IPUMEHEHH-
€M TIPEATIOKEHHOTO MeTofa (puKcaruy U MOBPEXICHUH HEepB-
HBIX CTPYKTYp He BBISIBICHO. OCIOKHEHHS, TaKHe KaK KPOBOTeE-
YeHHUE TPH yAaJICHUH OIyXOJIeH OTMedannch y 4 OOMbHBIX U3 9.
KpoBoteuenue ynanoch OCTaHOBHTb.

Bo I rpymme, tne 87 cirygaeB omyxoseil KpecTna ObuId yaa-
JICHBI C TTOCTIEAYIONINM YCTAaHOBICHHEM TPaUIIHOHHBIX TPaHC-
MEeUKYIAPHBIX CHCTEM, CPEIHSAS KPOBOMOTEPS COCTaBHIA
2,8+0,12 1 u BapsupoBaina B npenenax ot 0,8 go 5,6 n. Benen-
CTBHE KPOBOMOTEPU M HECTAOMIBHON TeMOINHAMUKH ymMepio 4
6ombHEIX. [ToBpexaeHnit HEPBHBIX CTPYKTYP B XOz€ (pHUKCAIINH
03BOHOYHHKA BO I rpymme Takxke HE OTMEYaIOCh.

Pesynemamer xupypeuueckozo neuenus

W3 9 GompHBIX | TpynmIBEI MEEIOMa THarHOCTUPOBaHA B 1, MeTa-
CTa3bl paka MPsSMOH KUIIKH - 1, MeTacTasbl paka Matku - 1, JTuM-
homer - 1, capkoma - 2, XoHIpOCcapkoma - 1, xopaoma - B 1 cirydae.

Cpoxk HaOmrofieHns OONBHBIX B | rpyTime BapbupoBai B pejie-
nax ot 13 mecsues 10 3 net. CpegHuii Cpok KaTaMHE3a COCTaBIIT
1,9+0,17 roma, yuuThiBasi OTHOCHTEIHHO HElaBHEE BHEIPEHUE
TaKoOH METOINKH. B oTnaneHHOM meprose ynanocs NpociIeauTh
8 13 9 omepupOBaHHBIX OONBHBIX. PEIMINBOB OITyXO0Mei 3a 3TOT
MIepHoJ] He HaOMOnanock. JIaHHbBIX O JIETaNbHBIX CIyJasX B OT-
JTaIeHHOM TIepHOJie Takke He BBIBICHO. Bece GombHBIE TOIY-
Jaau 0OTydeHHe Ha TMHEHHOM YCKOPHUTEIEe M XUMHOTEPAITHIO B
COOTBETCTBUH C UyBCTBUTEIBLHOCTEIO ommyxoseit. Hu B orHoM n3
OTCIIEKEHHBIX CITyJaeB AUCIOKAIINH CHCTEMBI, AUCIOKAIINH HITH
CMeleHns 3aUKCHPOBaHHBIX TIO3BOHKOB HE HAOMIONAIOCH.

W3 87 6onpHbIX I rpymiel MuenoMbl UMENH MeCTO B 22, Me-
TacTas3bl paka MpAMOW KUIIKHU - 4, METACTa3bl paka MaTKH - 3,
TUM(OMEI - 5, cakoMBI - 34, XOHAPOCKPKOMBI — 11 1 XOpIOMBI
- B § cirydasx.

Cpok HaOmonenuss O6ompHBIX Bo Il rpymnme BapeupoBai B
npeaenax ot 2,6 1o 9 ner. CpeqHuil CPOK KaTaMHe3a COCTABHIT
4,3+0,24 rona. B otmaneHHOM nepuose yaaaock mpocieanTs 47
OONBHBIX. PeruamBeI omyxosel oTMedeHbl y 29 OONbHBIX. 3a-
¢ukcupoBaHo 17 NeTanbHBIX CITydaeB B OTJAAJICHHOM IIEPHOJE,
00yCIIOBICHHBIX METACTa3UPOBAHUEM U JIOKANBHBIMU PEIUIH-
BaMH OITyxoJiei. bonpmmHCcTBO 60NMBHBIX (69 13 87) momydann
o0ydeHne Ha JIMHEHHOM yCKOPHUTENe M XUMHOTEPAIHIO B CO-
OTBETCTBUU C TyBCTBHTEIBHOCTHIO OIyXoieil. B 6 ciydasx Mer
HaOJTIONaMN ANCIOKAIUK CHCTEMBI, @ IMEHHO AWCIIOKAIUH ITy-
PYTIOB, YCTAaHOBJICHHBIX B TPEOHM MOAB3OIIHBIX KOCTEH.

Hesponozuueckue pe3ynomamoi nevenus

PesynbraTel CcTaHAAPTH3WPOBAHHOW OIEHKH HEBPOJIOTHYE-
CKOM CHMITOMAaTHKH W KOMIIPECCHM KOPEIIKOB KPECTIIOBOTO
KaHaJa 1o [IKajaM, OnucaHHbM B Tabmmmax 1-6, 1o oneparus-
HOTO BMEIIATEeIhCTBA M Mepe]] BBIMHUCKOW W3 CTallMOHapa, MpH-
BeJICHBI B Tabmume 7.
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Jlo u mocie onepaTHBHOTO BMEIIATEIbCTBA MAI[EHTHI 000-
X TPYNII MMETH CXOKYI0 HEBPOJIOTMYECKYI0 CHMITOMATHKY
(p>0,05 mo Bcem miKanmam), 4TO CBHACTEIBCTBYET O COTIOCTABU-
MOCTH HCXOJHOTO COCTOSTHUS K 00beMa OCHOBHOTO OIEPATHBHO-
ro BMewarenbcTsa B [ u Il rpynnax. B redenue nepBoro mecsina
TOCJIe BMEMIATENbCTBA MPAKTHYECKU MOIHOCTBIO PErpeccHpo-
Bany OONEBOI CHHAPOM M MPOSBIEHUS paguKynonatun. Taszo-
BbIE HapymeHns y nopsaka 80% OoIbHBIX, Kak MEPBOH, TaK H
BTOPOH TPYTIIBI PErPECCHPOBATIH MOTHOCTBIO, Y 20% GOMbHBIX
OHH PErpeccHpoBaId YaCTUIHO.

Ipu permanBax OMyXonel, OTCIEKEHHBIX Y YaCTH MAIHEHTOB
KOHTPOJIBHOM TPYTIIEL, BCIIEACTBHAE KOMIIPECCHH KOPEIIIKOB KPECT-
LIOBOTO KaHasla HEBPOJIOTHYECKasl CHMITOMATHKA PELHANBAPOBA-
na. BBumy pazindHON TTHTETBHOCTH HAOIIOACHUS COMOCTAaBHUTH
YacTOTY PELUNBOB B TPYIIIAX HE MPEACTABIACTCS BOSMOXKHBIM.

OryXomu KpecTIia COCTABIAIOT OKOJIO 7% OIMyXOJel T03BOHOY-
Huka [10]. B kpecrtie BcTpewaroTcsl MIa3MOLUTOMBL, XOPIOMBL,
XOPAOCApKOMBI M MeTacTasbl paka. JleueOHas TaKTHKa 3aBHCHUT
OT arpecCHBHOCTH OITyXONH, AECTPYKINH KPECTIA, KOMIPECCHH
HEPBHBIX CTPYKTYP, HHBA3UH B OKPYKAIOIINE TKAaHU (TIpecaKpaib-
HOE MPOCTPAHCTBO, MPSAMYIO KHIIKY, TIOIOCTh Majoro Tasa). [lo-
Ka3aHoO, YTO TMPU PAAUKAIBHOM YJAICHHU OITyXOJeil KOIMYecTBO
PELUIMBOB HIKE, @ CPOK KHU3HH CYIIECTBEHHO OodbIe [3].

PagukanbHoe Xupypruueckoe yaaleHHE OIyXoJiel KpecTua
TpeOyeT mpoBeIeHUsT 0ObEMHBIX BMEIIATENBCTB, MPH KOTOPBIX
HapyIaeTcst CTAOUIBHOCTH Ta30BOTO KOMBIIA U CBSI3b Ta3a C TO-
SICHUYHBIM OTJICJIOM TI03BOHOYHHMKA [9]. BMemaTenscTBO A0IK-
HO 3aKaHYMBAThCS TEM HIIM WHBIM BHJIOM (PUKCAIMN TTO3BOHOU-
HUKa C Ta30BBIM KOJIBIIOM [5]. 3a mOCIeaHNE TOIBI PEIIOKEHO
MHOTO METOAWK CTaOHIM3aI[UU MOSICHIYHOTO OT/Iea TO3BOHOU-
HHKa C Ta30BbIM KOJIBLIOM [2]. OCHOBHBIMU HX HEIOCTATKAMH
OCTAIOTCSI IPOOKUTETBHOCTD, TPABMATUIHOCTD H KPOBOTEUE-
Hue Bo Bpems ¢ukcanuu [6,8]. [IpennokeHHas HaMu METOIUKA
CYIIECTBEHHO YMEHBIIAET TPaBMaTHIHOCTh W KPOBOTEUCHHE Ha
9Tamne yCTAHOBKH (PUKCHUPYIOIINX CHCTEM.

3akaouenue. Vcronp3oBaHue 3aJHell MUHMMAIbHO WHBA-
3UBHOI CHCTEMBI TPAHCIEAMKYISIPHONW (DUKCAIUH MO3BOIAET
3HAYUTEIBHO YMEHBIINTh HHTPAOIICPAIHOHHYIO KPOBOIIOTEPIO.
IIpm 5TOM MO HaJEKHOCTH TaKHe CHCTEMBI (PUKCAIIMU CPaBHU-
MBI WM JIaKe MPEBBIIAIOT TPaJUIHOHHBIE, YTO 00YCIOBICHO
JOTIOTHUTEIBHBIMA TOYKaMH (HKCAlUH B TPeOHM IOABO3MO0-
IIHBIX KOCTeH. PafimKaabHOCTh XUPYPIrUIECKUX BMEIIATETbCTB
C MCHONIB30BAaHUEM 3aJHUX MHHHMAJIbHO MHBA3HBHBIX CHCTEM
TpaHCHEUKYIAPHON (UKCAINH W CTAaHAAPTHBIX METOIOB (hUK-
canun oguHaxoBa. KinnHm4Yeckne pe3yabTaThl IeIeHHs B 00enX
rpynmnax OONBHBIX TAKXKe CYIMIECTBEHHO HE OTINYAIOTCSI.

Takum 06pa3zom, TPUMEHEHHE 3aJHEH MHHIMAIbHO HHBa3UBHOM
CHCTEMBI TPAHCTICAUKYIIPHON (DHKCAINK MMEeT MPeHMyIIecTBa
TI0 CPAaBHEHHUIO C TEXHOIOTUEH OTKPBITON (PHKCAINH TTO3BOHOYHH-
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Ka ¥ Ta30BOTO KOJIbIIA, COCTOSIIME B CYLLIECTBEHHOM YMEHBIICHUH
HHTPAOIICPAIIIOHHOTO PHCKA, CBSI3aHHOTO C KPOBOIOTEPEH, MPH
CXOIHOU MITH OOJIBIIICH HAISKHOCTH (PUKCAIIUH.
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SUMMARY

USING NEW MINIMALLY INVASIVE SYSTEM OF POS-
TERIOR TRANSPEDICULAR FIXATION DURING RE-
MOVAL OF SACRAL TUMORS

"Leshko M., *Slyhnko E.

!Olexandrivskyi Clinical Hospital, Kyiv, *Romodanov Institute
of Neurosurgery, Kyiv, Ukraine

Surgical removal of tumors of the sacrum is accompanied by in-
stability of the lumbar spine, pelvic ring and conjunction of thereof.
The operation must be finished with fixation of the lumbar spine to
the pelvic ring. Traditional fixation of the lumbar spine with a pelvic
ring is a long procedure with major disadvantages: 1) long-term
bloody stage of open transpedicular fixation on the background
of significant blood loss during tumor removal; 2) only 2 fixation
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points to the iliac bones, which is quite unreliable; 3) need for ad-
ditional fixation of the iliac bones to each other.

This study is conducted to avoid drawbacks of traditional
transpedicular fixation after tumors of the sacrum removal by in-
troduction of new minimally invasive spine fixation technique.

In 9 patients (first group) operated at the Institute of Neurosur-
gery from 2015 to 2019 we implement Medtronic Horizon Longi-
tude II minimally invasive system of posterior transpedicular fixa-
tion. This system consists of 4-6 screws in the lumbar spine inserted
via puncture and 2 screws in each iliac crest set via open access.

Second group of 87 cases of sacral tumors removed via pos-
terior access at the same institute in a period from 2005 to 2015
serves as a control. In this group traditional transpedicular sys-
tems are used with 4-6 screws in the lumbar spine and 1 screw
in each iliac crest both set via open access.

Study analysis included spine fixation technique, intraopera-
tive complications, standardized neurological symptoms scor-
ing, CT and MRI data before surgery and at the end of hospital
stay. Remote results are assessed in majority of cases.

As comparing to traditional spine fixation novel minimally in-
vasive posterior transpedicular fixation significantly reduced intra-
operative blood loss from 2.8+0.12 L to 1.3+£0.18 L. As we have
no complications related to fixation system itself, the reliability of
novel fixation systems is comparable to that of traditional ones.

Standardized neurological assessment revealed significant
improvement in pain, sensory, motor and bladder function
scores in both groups at the end of hospital stay as comparing
to state before operation. Both groups have comparable scores
either before surgery or at the end of hospital stay. Long term re-
sults can’t be compared due to relatively short period of surveil-
lance of 1.9+0.17 years in the first group comparing to 4.3+0.24
years in the control group. Posterior minimally invasive system
of transpedicular fixation has advantages over traditional tech-
nology of open spine and pelvic ring fixation consisting in sig-
nificant reduction of blood loss and, accordingly, intraoperative
risk, and reliability of fixation.

Keywords: sacrum; tumor; transpedicular fixation; minimal-
ly invasive surgery.
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HCNOJIb30BAHUE HOBEWIIEA MWHWUWHBA3HB-
HOM CHUCTEMBI 3AJHEA TPAHCIEJIUKYJISAP-
HOI ®UKCAIIMHU MOCJE YIAJEHUS OIYXOJEMR
KPECTIA

Ulemko M.M., 2Cabiabko E.HA.

!Anexcanoposckas kaunuveckas 6onrvnuya, Kuee; *Hnemumym
netpoxupypeuu umenu arxademuxa A.Il. Pomooanosa AMH
Vrpaunvl, Kues, Yxpauna

XUpypruyeckoe yaajleHUE OIyXOJel KpecTha CONpOBOXKIACT-
Csl HECTaOMIIBHOCTBIO TIOSICHUYHOTO OT/IEJ1a TIO3BOHOYHHKA, Ta30-
BOTO KOJIbLIA U COOOIICHHSI MMO3BOHOYHHKA C TA30BBIM KOJILIIOM.
ITosToMy onepanusi 00s13aTelIbHO JOJDKHA 3aKaHYMBATBCS (PUKCa-
IMeH MOSCHHYHOTO OT/CNA MO3BOHOYHHKA C Ta30BBIM KOJIBIIOM.
TpaaunmonHas GUKcaIys MOSCHUYHOTO OT/CTa MTO3BOHOYHUKA C
Ta30BbIM KOJILIIOM SIBJISICTCS JTUTEIILHOM MPOLIEYPOH, UMEIOIICH
CYILIECTBEHHBIC HEIOCTATKU: 1) JINTENIbHBIN KPOBOTOUALIMI 3TaIl
OTKpBITON (pukcaiy Ha (oHE CYyIIECTBEHHOW KPOBOIOTEPH IPH
VAAICHUH OIMyXOJIeH KPEecCTIia; 2) HEeIOCTATOUYHO HaAeKHas (PHK-
calusi CHCTEMbI B TOJB3/IONIHBIC KOCTH; 3) HEOOXOAMMOCTH JI0-
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HOJTHUTENBHON (DMKCAMK TIOAB3IOIIHBIX KOCTEH MEXIy co0oii
TUIACTHHAMH.

Ilenbro uccnenoBanus SBUJIOCh BHEAPECHUE TEXHUKH MaJo-
MHBAa3MBHOM orepatuBHOW (ukcanun xpedTa mocie oneparuii
y/aJeHus oIyxojiel XpeOTa, MO3BOJISIIONICH YCTPAHUTD BBILIIE-
ONUCAHHbIE HEJOCTaTKU TPAAULHOHHON TpaHCHEIUKYIIPHON
¢bukcanuy.

V¥V 9 nauuenros (I rpymna), onepupoBaHHbIX B MHcTHTYTE
Helipoxupypruu ¢ 2015 no 2019 rr., ucronb3oBaHa MUHUMAIIb-
HO MHBa3MBHAsl CHUCTeMa 3aJHEeil TpaHCIEAMKYISIPHOH (uKca-
i Medtronic Horizon Longitude II. Ora cucrema coctout
U3 4-6 BUHTOB B IOSICHUYHOM OTZEJIC TI03BOHOYHHKA, YCTaHAB-
JIMBAaeMBIX MYHKIMOHHO, U 2 BHHTOB B IpeOcHb KaXKIOW MOJI-
B3JIOLITHOW KOCTH, YCTAHABIMBAEMBIX Y€PE3 OTKPBITHIMA JOCTYII.

KontposbHas rpynmna BrirodaeT 87 ciiydaeB OIyXoJeil KpecTiia,
yIAJICHHBIX Yepe3 3aJHUN JOCTYI B TOM K€ HHCTUTYTE B IIEPHOL
¢ 2005 no 2015 rr. B aT10¥ rpyrimne ucrosnab30BaHbl TPaJIULMOHHBIE
TPAHCIEAUKYJISIPHBIE CUCTEMbI ¢ 4-6 BUHTAMHU B TIOSICHUYHOM OT-
JIeJIe TI03BOHOYHUKA U | BUHTOM B IpeOeHb K10 MOAB3I0IIHON
KOCTH, YCTAHOBJICHHBIMHU Yepe3 OTKPBITBIN JJOCTYII.

IpoBenen ananu3 MeTo 0B (DUKCALNY TT03BOHOYHUKA, HHTPA-
OIEPALMOHHBIX OCJIOKHEHUH, CTaHAAPTU3UPOBAHHON OLIEHKU
HEBpOJIOTHYECKUX cuMnToMOB, AaHHbiXx KT u MPT no omnepa-
UM ¥ B KOHIC TpeObiBaHus B cranuoHape. OTmaJeHHbIC pe-
3yJIBTaThl OLICHEHBI B OOJIBIIMHCTBE CIIy4aes.

B cpaBHEeHUM ¢ TpaauIMOHHON (UKCAIUCH MO3BOHOYHHKA
IPUMEHEHHE MAaJOMHBA3UBHOW 3aJHEH TpaHCIEAUKYIIPHOH
(uKcanny MO3BOJIMIIO CYIIECTBEHHO CHH3HMTh HHTPAOIIEpal-
OHHYI0 KpoBonorepto ¢ 2,8+0,12 1 no 1,3+0,18 1. ITockonbky
OTCYTCTBOBAJIM OCJIOKHEHUS, CBSI3aHHBIE C CaMOil cHUCTEeMOH
(uKcalum, HaICKHOCTh HOBBIX CHCTEM (DUKCAIIUU COMOCTABH-
Ma ¢ TAKOBOHM TPaJIMLIMOHHBIX CHCTEM.

CranapTU3UpOBaHHAs HEBPOJOrMUYECKas OICHKA IoKasala
3HAYUTEIBHOE YMEHBIICHUE OO0JHM, YIyYIIeHHE YyBCTBHUTEIIb-
HOCTH, MBIIIEYHON CHJIBI U (DYyHKLIIUM MOYEBOTO ITy3bIpsi B 00e-
UX IPyMIax B KOHIE NPeObIBAaHUS B CTALlMOHAPE B CPABHEHHHU C
COCTOSIHMEM 710 onepaunu. O6e Ipymnmbl UMEIOT COIIOCTaBUMBbIE
0aJuibl, Kak 10 OTepalny, TaK U B KOHIIC MPCObIBAHUS B CTa-
nuoHape. OTnaneHHble Pe3ylbTaThl HEBO3MOXHO CPaBHHUBATh
KOJIMYECTBEHHO BCJIEJICTBUE OTHOCHUTEIILHO KOPOTKOTO MEepPHOia
HaOmonenus. [lpumenenue 3aqHeil MUHMMAaIbHO MHBA3UBHOW
CHCTEMBI TPAHCTICAUKY/SIPHOMN (DUKCAIINHI B CPABHECHHUHU C TEXHO-
JIOTHel OTKPBITON (pUKCALMK TO3BOHOYHUKA M TA30BOT0O KOJIbLA
UMeEET IIPEUMYIIECTBO: CYILIECTBEHHOE YMEHbILICHUE HHTpPaoIIe-
PaLlMOHHOTO PUCKA, CBA3aHHOTO C KPOBOIIOTEPEH, IPU CXOIHOH
WK OOJIbIICH HACKHOCTH (DUKCAITUH.
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IMPROVEMENT OF HYPERTROPHIC SCARS
WITH INTRALESION INJECTIONS OF HYALURONIDASE

"'Wollina U., 2\Goldman A.

!Dresden Municipal Hospital, Academic Teaching Hospital, Department of Dermatology and Allergology, Germany;,
2Clinica Goldman and Pontifical Catholic University of Rio Grande do Sul, Porto Alegre, Brazil

Hypertrophic scars are the result of an ongoing inflamma-
tory reaction after a variety of cutaneous injuries, such as sur-
gery, skin piercing, acne, and herpes zoster, as long as the in-
jury reaches to the reticular dermal layer or deeper. It has been
shown that proinflammatory factors such as interleukin (IL)-1a,
IL-1B, IL-6, and tumor necrosis factor (TNF)-a are upregulated
in hypertrophic scars and keloids [1]. Scars can cause functional
defects and physical impairment, but they can also negatively
affect body image and self-confidence. Scarring may even result
in stigmatization in a society a[2].

There are a number of topical and surgical treatments avail-
able to prevent or improve hypertrophic scars such as tension-
free suturing, silicon foils and ointments, topical or intralesional
corticosteroids, botulinum toxin-A, cryotherapy, radiotherapy or
laser therapy, among others [3,4].

Hyaluronidase is an endoglycosidase, which produces low-
molecular weight fragments during digestion of high-molecular
weight hyaluronic acid (HA). It is used for several clinical indi-
cations [5].

The presented work aims to demonstrate the safety and ef-
ficacy of hyaluronidase in hypertrophic scar correction after sur-
gery or injury.

Material and methods. Fifteen adult patients presented with
hypertrophic scars after surgeries and accident-related injuries.
All patients were female: 14 Caucasians, one Asian (Table). The
age ranged from 26 to 89 years (mean age 61.9 y.o.). Most of
the scars were within the head and neck region. Hypertrophic
scars existed for two to 12 months, with 12 of them not older
than 3 months.

We used bovine hyaluronidase (Hylase ,,.Dessau 150 U;
Riemser Pharma, Greifswald — Island, Riems, Germany) recon-
stituted in 0.9% sodium chloride solution. Intralesional injec-
tions were performed with aliquots of 0.1 ml every 0.5to 1.0 cm,
using the 27 G or 30 G sharp needles. The procedure could be
repeated after two to three weeks. Anesthesia was not necessary.

Scars were evaluated by the Vancouver Scar Scale (VSS) [6].
The sites’ vascularization, pigmentation, pliability, height, pain,
and itchiness were scored. Patient’s satisfaction was scored as
follows: very satisfied (3), satisfied (2), moderately satisfied (1),
unsatisfied (0). Follow-up was conducted between 3 months and
12 months.

Results and discussion. The treatment was well tolerated.
There was a mild to moderate pain during the injection but no
anesthesia was necessary. There were no other adverse events
observed.

The number of treatments necessary varied between one and
four. Most patients needed two treatments about two weeks apart.

The mean VAS before treatment was 7.01£1.45 and dropped
to 2.46+1.01 after treatment.

The patients scored their satisfaction with the treatment
2.14+0.81. A single patient with lower eyelid ectropion did not
achieve a notable improvement with two treatments. She was
referred to the ophthalmologic surgeon for corrective surgery.

Patients reported early improvement of pruritus and tension
sensations. Visible edema — e.g. in skin flaps — disappeared. Tis-
sue became softer (Figs. 1 and 2). Healing of ulcerated scars was
promoted. During follow-up, no relapse or worsening of scars or
their subjective symptoms has been noted.

Table. Demographics of patients treated with hyaluronidase and the cause of scarring

Sex Age (yrs) Pathology

Female 61 multiple surgeries after nasal bone fracture
Female 89 lower eyelid ectropion after basal cell carcinoma surgery
Female 36 hypertrophic scar after sweat gland resection
Female 66 nasal bilobed flap after basal cell carcinoma surgery
Female 67 nasal hypertrophic scar after basal cell carcinoma surgery
Female 68 hypertrophic scar after dermatolipectomy (leg)
Female 46 hypertrophic scar after cutting injury (face)
Female 54 nasal hypertrophic scar after basal cell carcinoma surgery
Female 60 hypertrophic scar of the inner canthus after basal cell carcinoma surgery
Female 50 nasal hypertrophic scar after basal cell carcinoma surgery
Female 76 hypertrophic scar after basal cell carcinoma surgery on the upper lip
Female 26 hypertrophic scar after multiple surgeries (neck and pre-sternal)
Female 76 ectropion of lower eyelid after surgery for basal cell carcinoma
Female 78 hypertrophic scar (left ear) after basal cell carcinoma surgery

Male 60 hypertrophic scar (nose) after basal cell carcinoma surgery
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Fig. 1. 61-year-old woman with hypertrophic scars and ede-
ma after multiple surgeries after nasal bone fracture. Before
(left) and after (right) a single treatment. Edema was reduced
and flexibility of the tissue increased

Fig. 2. 54-year-old woman with a hypertrophic scar after bas-
al cell carcinoma surgery. Before (left) and after three sessions

with hyaluronidase injections (right)

Scars are capable to exert a negative impact on self-esteem
and quality of life [2]. Treatment of hypertrophic scars may
prove challenging. Appearance, pruritus and a feeling of tension
are associated symptoms [3].

Authors report on the injections of hyaluronidase to improve
hypertrophic scars. The background for the use of hyaluroni-
dase is the importance of HA during wound healing and tissue
remodeling. HA is an important component of extracellular ma-
trix. The molecule influences viscoelasticity and water binding
capacity of tissues. Fibroblasts express a specific HA-receptor,
i.e. CD44. Synthesis of HA in the tissue is catalyzed by tumor-
necrosis-factor-stimulated gen 6 (TSG-6). TSG-6 and HA exert
anti-inflammatory and anti-fibrotic activities [7-10].

HA supports wound healing processes by interacting with
CD44, toll-like receptor 4 and hyaluronan-mediated motility
receptor. The molecule stimulates migration, proliferation and
maturation of cells. On the other hand, HA reduces production
of oxygen radicals and suppresses the migration of neutrophils.
High-molecular HA is produced in the initial phases of wound
healing, while later on, the low-molecular HA fragments in-
crease. This stimulates angiogenesis and activates mesenchymal
stem cells [11-14].

Hyaluronidase is used to facilitate spreading of local anesthe-
sia. HA produces low-molecular HA, modulates inflammatory
and allergic response to antigens, supports the healing of wounds
and is capable to reduce tissue edema [15]. In a sepsis model,
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hyaluronidase treatment suppressed neutrophil infiltration and
cytokine production [16]. The safety profile was very good. An
absolute contraindication is hyaluronidase allergy [17].

Conclusions. Hypertrophic scars can cause functional impair-
ment and lead to decrease in quality of life. Their treatment is
sophisticated. We suggest injections of hyaluronidase as an al-
ternative treatment modality for hypertrophic scars [18,19]. It
has beneficial effects on edema, pruritus and skin flexibility. The
safety profile has proven very good. Different products may dif-
fer in their efficacy and safety profile.
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SUMMARY

IMPROVEMENT OF HYPERTROPHIC SCARS WITH INTRALESION INJECTIONS OF HYALURONIDASE

"'Wollina U., *!Goldman A.

!Dresden Municipal Hospital, Academic Teaching Hospital, Department of Dermatology and Allergology, Germany,
’Clinica Goldman and Pontifical Catholic University of Rio Grande do Sul, Porto Alegre, Brazil

In contrast to intra-urine wounds, extra-uterine wounds will
heal with a scar. A number of conservative and surgical methods
have been developed, aiming at improving unsightly and hyper-
trophic scars. The authors report on their experience with intra-
lesional injection of the enzyme hyaluronidase to improve hy-
pertrophic scars. Hyaluronidase produces low-molecular weight
fragments during digestion of high-molecular weight hyaluronic

acid. These fragments are known to stimulate angiogenesis and
to activate mesenchymal stem cells. The manuscript presents
a clinical review of series of patients with hypertrophic scars,
mainly resulted from tumor resection, who were treated by this
technique.

Keywords: extra-uterine wounds, hypertrophic scars, hyal-
uronidase.

PE3IOME

HNPUMEHEHUE MECTHBIX MHBEKIIUIA 1JIS YIYYIIEHUS
ICTETHYECKOI'O BUJA THIIEPTPO®PHUYECKUX PYBLIOB

'Bosumina Y., (loaman A.

"Topodckas bonvnuya Jlpezoena, omoenenue depmamono2uu u aiiepoiozuu, I epmanusi;
’Knunuka Foroman u Hanckuit Kamonuueckuii Ynueepcumem Puo Ipanoe JJo Cyn, [lopmo Anezpe, bpazunus

B ommume OT yTpOOHBIX paH, 3aKMBJICHHE KOXKHBIX I10-
BPEK/ICHUH, ITOTYy4YEHHBIX BO BHE-YTPOOHOM Ie€pHOIe, OCY-
mecTBisieTcs: pyoueBanneM. Ha ceroqHsiHuii 1eHp, B AepMa-
TOJIOTUYECKOH NpaKTHKe pa3paboTaH psi/l KOHCEPBATHBHBIX U
XHUPYPrUYECKUX METOIOB, HANPABICHHBIX Ha YIy4IlIEHHE 3CTe-
TUKA HMCKAXAIOMUX THIEPTPOPUUIECKHX pPyOLOB. ABTOpaMu
IPE/ICTABICH COOCTBEHHBIH ONBIT MECTHOTO, BHYTPUPYOI1I0BOTO
BBeJICHHS ()epPMEHTA I'MallypOHHIA3bl C LIENbIO0 YIy4LIeHHs TU-

nepTpoduyeckux pyonos. ['mamyponngasa npou3BOIUT HUKO-
MOJIEKY/ISIpHbIE ()parMeHThl IPH PACIIENIEHHN BBHICOKOMONEKY-
JSIPHOM THATypPOHOBOW KUCIIOTHL. M3BECTHO, YTO TH (parMeHThI
CTHUMYJUPYIOT aHTHOT€HE3 U aKTUBHPYIOT ME3€HXUMAJIbHbIE CTBO-
JIOBBIE KJICTKHU. B cTaThe mpecTaBieH KIMHUYECKUH 0030p cepuu
MAIMeHTOB C THIEPTPOHISCKUMH PyOI[amMu, cHOPMHUPOBABIIN-
MHCSI, B OCHOBHOM, TIOCIIE PE3EKIUH OITyXOJH, KOTOPbIE IPOXOAH-
M1 JIeYEeHNE COTTIACHO MPEATIOKEHHON METOIUKH.
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GIANT PEDUNCULATED TUMORS OF SKIN
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Clinica Goldman and Pontifical Catholic University of Rio Grande do Sul, Porto Alegre, Brazil

Pedunculated skin tumors have a peculiar appearance. Often,
they do not reflect the usual or common clinical presentation,
which may prove to become a challenge for obtaining an ac-
curate clinical diagnosis. Pedunculated tumors can only develop
when the pedicle has a strong vascular supply. In that case the
pedunculated tumor can develop in a mushroom-like pattern,
sometimes as a giant pedunculated mass. If vascular supply is
limited, the tumor remains smaller like most achrochordons, or
skin tags. In case of torsionof the vessels, pedunculated tumors
develop necrosis. Mechanical irritation can lead to ulceration
and possibly secondary bacterial infection with malodor and
discharge.

We are focusing our presented work on the large to giant pe-
dunculated skin tumors. Per definition, giant skin tumors are
those with a size of 5 cm or more.

I. Benign Tumors

Achrochordon

Achrochordons are frequently found in the adult population.
The most common localizations are neck and axilla. Histologi-
cally, a dermal tissue with loose collagen bundles, capillaries
and a loss of cutaneous appendages can be seen. Secondarily,
a mild mixed inflammatory infiltrate may be present. The epi-
dermis often shows a cryptic folding with adaptive reactions
to chronic friction [1]. Most of these lesions don’t need any
treatment except for esthetic reasons, since the vast majority of
achrochordons measures less than 3 mm. Multiple achrochor-
dons are associated with obesity and other components of the
metabolic syndrome, such as hyperlipidemia and insulin resis-
tance [2].

Giant achrochordons are a rarity and tend to occur outside of
the usually affected body parts. They can be removed by surgery
[3.4].

Fibrous Histiocytoma

A 74-year-old male patient presented with a large peduncu-
lated tumor (size 5 cm) on the lateral side of his right leg, just
above the knee (Fig. 1). The lesion developed over several years
and was completely painless. A malignant tumor like dermato-
fibroma protuberans was suspected. The lesion was completely
removed by surgery under local anesthesia. Histopathological
spindle shaped nodular proliferations with a Grenz zone to the
overlying epidermis were noted. The borders were well defined.
Hemosiderin depots were observed. The tumor cells were posi-
tive for CD10 and CD68 with focal Ki67 reactivity. Intermin-
gled histiocytic cells were S100 positive.

The diagnosis of a large pedunculated fibrous histiocytoma
(dermatofibroma) was confirmed. Histiocytomas are common,
slow-growing benign connective tissue tumors with a number
of histologic variants. The most frequently diagnosed variant is
fibrous histiocytoma or common dermatofibroma. The fibrous
histiocytoma is characterized histopathologically by a localized
nodular dermal proliferation of spindle-shaped fibrous cells ad-
mixed with histiocytoid cells. A helpful and distinguishing char-
acteristic is the presence of trapped collagen bundles within and
between the fascicles of spindled fibrous cells at the periphery
of the lesion [5].
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Fig. 1. Large pedunculated fibrous histiocytoma of the leg

Large fibrous histiocytomas are rare. They occur mostly on
the legs and, sometimes, are pedunculated. Because of their
large size, the correct diagnosis is not suspected clinically; a
diagnosis of malignancy is often made [6]. The treatment of
choice of these large tumors is surgery.

Teleangiectatic Granuloma (Pyogenic Granuloma)

Teleangiectatic granulomas develop after minor trauma, often
on digits or lips. Teleangiectatic granulomas are rapidly grow-
ing nodules composed of proliferating capillaries that bleed
casily. These benign tumors are yellow to purplish, pulpy vas-
cular lesions often surrounded by a scaly collarette (Fig. 2,3).
Larger lesions become lobulated and sometimes develop into
mushroom-like, pedunculated tumors [7,8]. They can be mim-
ics of melanoma and other malignant tumors [9]. The preferred
treatment is surgical; smaller lesions may be treated by vascular
lasers [10].

Fig. 2. Large pedunculated teleangiectatic granuloma of the
lower lip
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Fig. 3. Polypoid teleangiectatic granuloma of the thumb

Aneurysmal Fibrous Histiocytoma (Dermatofibroma)

Aneurysmal fibrous histiocytoma is rarely clinically diag-
nosed. The lesions mimic malignant angiosarcoma. In a large
series of 30 tumors, the lesions were present on the head, neck,
back, waist, hips and upper and lower extremities. Complete
excision is the treatment of choice. No recurrences have been
observed [11].

A giant pedunculated benign fibrous dermatofibroma had
been diagnosed in a 42-year-old obese woman on the shoulder
as a large pedunculated exophytic mass with vascularity. The
overlying epidermis was acanthotic, with underlying hyaline
collagen bundles. The deeper part demonstrated pseudo-angio-
matoid spaces without endothelial lining and infiltration of spin-
dled fibro-histiocytes with hemosiderotic pigmentation. Cells
showed a focal pleomorphism but no significant atypia. They
were positive for vimentin, but negative for desmin, CD31, and
CD34. The diagnosis of aneurysmal fibrous histiocytoma could
be confirmed [12].

Lipofibroma

Lipofibromas are not restricted to the skin. They are benign le-
sions of adipose tissue. Histologically, fibro-lipomatous tissue is
found, without any cellular atypia, but with presence of hyper-
trophic adipocytes. These cells are grouped in adipose lobules
of various sizes, which are separated by a connective tissue. The
connective tissue is composed of collagen fibers with a disordered
arrangement. Locally there may be adipocyte-fusion, creating pseu-
do-cystic cavities. In the connective tissue septa arterioles with a
thickened wall can be observed. Sometimes there is also a diffuse
mixed lymphocytic and plasmacellular infiltrate [13].

Pedunculated lipofibroma is a benign tumor and is considered
as a relatively rare form of the solitary subtype of nevus lipoma-
tosus superficialis. It has a predilection for the buttock and upper
thigh but may occur on palms, elbows and other body parts (Fig.
4). The nodules can be dome-shaped or cauliflower-like [14].
Mosaic-activating fibroblast-growth-factor-receptor 2 mutations
have been observed in rare cases, leading to activation of RAS
signaling [15].

Treatment of choice — if necessary — is surgical. Relapses have
not been observed [16].

Cutaneous Mixed Tumor (Chondroid Syringoma)

Chondroid syringoma is a rare skin tumor with eccrine or apo-
crine differentiation. It is also known as mixed tumor of skin
in analogy to pleomorphic adenoma (mixed tumor of salivary
gland). Histologically the tumor is composed of nests of cuboi-
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dal or polygonal cells, tubule-alveolar structures, ductal struc-
tures, and a matrix of variable composition. Not all of these fea-
tures may be present in a single lesion [17]. The head and neck
area are the predominant localizations. In rare cases, cutaneous
satellites may develop which is not a sign of a malignant trans-
formation [18].

Giant mixed tumors have rarely been observed. There is a
case report on a lipomatous mixed tumor of the breast [19].

Fig. 4. Lipofibroma of the upper eyelid with telangiectasias

Poroma

Eccrine poroma is a slow-growing benign tumor of eccrine
duct epithelium. The usual clinical presentation is nodular. His-
tologically, poromas are well-circumscribed intraepidermal or
dermal tumors composed of poroid or cuboidal cells with an
eosinophilic cytoplasm. The cytoplasm is periodic acid-Schift-
positive. They have a well-vascularized stroma [20].

Pedunculated variants have been reported on scalp and palm
[21-23] (Fig. 5). If necessary, complete surgical excision is rec-
ommended.

b
Fig. 5. Pedunculated plantar eccrine poroma [23]

Cylindroma

Cylindroma is a rare benign slow growing apocrine adnexal
tumor with predominance in females. The head and neck region
are the predominant body area affected. Histologically, cylindro-
ma consists of well-defined rounded islands of basaloid cells ar-
ranged in a “jigsaw puzzle” pattern. Palisading peripheral lining
smaller cells and inner larger, more differentiated pale cells and
small duct-like structures are responsible for a cellular dualism.
Hyaline droplets may be present. On immunohistology, expres-
sion of lysozyme and alpha l-antichymotrypsin, cytokeratin, epi-
thelial membrane antigen, and epidermal growth factor-receptor
has been demonstrated [24, 25].
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We observed a giant mushroom-like pedunculated preauricu-
lar cylindroma in a 73-year-old woman (Fig. 6) who was treated
surgically [26].

Fig. 6. Pedunculated giant cylindroma in a 73-year-old wom-
an [26]

Acquired Fibrokeratoma

Acquired fibrokeratoma is typically seen on digits as small
dome-shaped or bullet-shaped skin colored lesions with a collarette
on its base. Histologically, epidermal hyperkeratosis and irregular
acanthosis with branching rete ridges can be seen. There is an in-
crease in dermal interwoven collagen bundles, with minimal lym-
phomononuclear infiltrate and blood vessels [27,28]. Pedunculated
larger acquired fibrokeratomas have been reported very rarely [29].

Cutaneous Neurofibroma (cNF)

Neurofibromas develop within nerves, soft tissue, and skin.
The primary distinction between cNF and other neurofibromas
is that cNFs are limited to the skin. Multiple cNFs are seen in
neurofibromatosis type 1, an autosomal dominantly inherited
syndrome with a predisposition for multiple benign tumors. A
major function of NF1 gene product neurofibromin is to down-
regulate RAS. Mutations in the NF1 gene result in dysregulation
of'the RAS/MAPK pathway and are causative of NF1. There are
various histological variants of cNF such as plexiform, atypical,
diffuse, pigmented or lipomatous. Lipomatous neurofibroma has
adipocytes among cells of ¢cNF. This variant seems to be found
preferably in larger tumors and female patients [30]. Peduncu-
lated cNFs are uncommon (Fig. 7).

Fig. 7. Pedunculated solitary neurofibroma above the knee in
a 69-year-old woman
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Schwannoma

Schwannoma is a benign tumor of nerve sheaths. Cutaneous
schwannoma presents as a solitary dermal or subcutaneous nod-
ule. Histologically, they are encapsulated by perineurium, and
present two different growth patterns, i.e. densely cellular areas
(Antoni A) and loosely myxoid edematous areas (Antoni B). In
Antoni A areas, uniform spindle cells are clustered in stacks.
Their nuclei are ordered in parallel or in palisades, between
which the cytoplasm is fused into eosinophilic materials known
as Verocay bodies. In Antoni B areas, individual Schwann cells
are embedded in a clear or myxoid matrix. Tumor cells express
S100 protein and collagen type IV, while the capsule is positive
for epithelial membrane antigen [31].

A case of a larger pedunculated tumor on the left flank of a
19-year-old woman has been reported recently, which was re-
moved by shave-excision. No relapse occurred [32].

Cutaneous Myxoma & Cutaneous Angiomyxoma

Cutaneous myxoma and cutaneous angiomyxoma are be-
nign myofibroblastic lesions occurring either spontaneously or
as a feature of genetic syndromes such as Carney’s complex,
NAME, or LAMB syndrome.

Cutaneous myxomas are well-circumscribed dermal tumors
composed of stellate and dendritic cells embedded in a mu-
cinous stroma. These lesions show a decreased expression of
CD44 in combination with accumulation of hyaluronate [33].

Cutaneous angiomyxomas are composed of fibroblast-like
cells embedded in a well-defined, lobulate, mucinous, and vas-
cularized stroma. Stroma cells express vimentin and partially
smooth muscle A-actin but remain negative for desmin, CD34,
and S-100 [34].

A large solitary pedunculated non-syndromic myxoma has
been reported on the thigh of a 47-year-old man [35]. A giant
vulvar cutaneous angiomyxoma measuring (12.5x11x10.5) cm
was observed in a 26-year-old woman [36].

I1. Malignant Tumors

Basal Cell Carcinoma (BCC)

Basal cell carcinoma (BCC) is the most common skin cancer in
humans. Overactivity of the Hedgehog signaling pathway is impor-
tant in pathogenesis. Exposure to ultraviolet light (UVL) is the ma-
jor known exogenous factor contributing to BCC development. The
tumor is composed of basaloid cells with palisaded borders and gab
formations on the surrounding connective tissue matrix. The tumor
cells are originating from interfollicular epidermis and hair follicle
sheaths [37]. Several histologic and clinical variants exist, but pe-
dunculated BCC is a rarity. There is a report on nevus lipomatosus
cutaneous superficialis on the scalp with an associated BCC [38].

The other possibility is the variant of polypoid growth of fi-
broepithelioma of Pinkus, a BCC subtype [39].

Cutaneous Melanoma

Cutaneous melanoma is malignant tumor of melanocytes.
The major variants are superficial spreading melanoma, nodu-
lar melanoma, acro-lentiginous melanoma and lentigo maligna
melanoma. More than 95% of melanomas occur on skin [40].
Pedunculated melanomas are very uncommon and are mostly
considered as nodular variants [41,42] (Fig. 8,9).

Polypoid melanomas can also develop a pedunculated growth
pattern. We analyzed the 2001 through 2018 case histories of
our patients with polypoid melanomas of the head and neck re-
gion and identified 3 female patients. All of them were older
than 80-years of age. None had a metastatic spread at the time
of diagnosis. Treatment was delayed Mohs surgery [43]. In the
differential diagnosis nevocytoma should be considered, in par-
ticular in children and adolescents [44].
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Fig. 8. Mushroom-like plantar amelanotic acral melanoma in
an 87-year-old woman

Fig. 9: Giant pedunculated nevus-associated nodular mela-
noma on the back of a 78-year-old man

Merkel Cell Carcinoma

Merkel cell carcinoma (MCC) is a rare but highly aggressive
neuroendocrine skin cancer. Known risk factors for MCC include
older age, immunosuppression, sun exposure and infection by
Merkel cell polyomavirus. Tumor cells express cytokeratin 20 and
neuroendocrine markers. MCC usually presents as rapidly growing,
firm, red to violaceous nodule localized on the sun-exposed skin
[45]. Pedunculated tumors are rare [46]. We observed a peduncu-
lated MCC on the nose in a 76-year-old-female [47] (Fig. 10).

S . ha ol

Fig. 10. Pedunculated Merkel cell carcinoma of a 76-year-old
woman [46]
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Cutaneous Sarcomas

The most common sarcoma of skin is dermatofibrosarco-
ma protuberans (DFSP). It is a slow growing tumor with a
very low metastatic potential but with significant subclini-
cal extension and great capacity for local destruction and a
high relapse rate. Tumor cells are characterized by specific
translocation t(17;22)(q22;q13) leading to the formation of
COL1A1-PDGFB fusion transcripts. Histologically, DFSP
has characteristic morphology, of storiform islands of spindle
cells that are positive for CD34 [48].

Pedunculation in these tumors are very rare [49].

Undifferentiated pleomorphic sarcoma (syn. malignant fibrous
histiocytoma) is a soft tissue sarcoma. The spindle-shaped tumor
cells are pleomorphic with an increased mitotic activity and also
atypical mitoses. They express vimentin, S100 and CD31, while
being negative for desmin, myogenin, and HMB45/ Melan-A.
This tumor affects people in their second half of life. It grows as
a painless mass, often in the thigh region [S0].

A giant pedunculated undifferentiated pleomorphic sarcoma
had been diagnosed in an 83-year-old Caucasian on his left
scapular region [51].

Pilomatrix Carcinoma

Pilomatrix carcinoma is a rare, locally aggressive neoplasia
with a high relapse rate. Distant metastases have been reported,
with pulmonary lesions being the most frequent manifestation.
Pilomatrix carcinoma typically presents as a nontender, very
firm dermal tumor and is found typically in the head and neck
region. Histologically, variously sized aggregations of basaloid
cells with high mitotic activity surrounded by desmoplastic
stroma are characteristic. Foci of cornified material containing
shadow cells are observed along with necrosis [52].

We found two case reports of a giant pilomatrix carcinoma on
the arm in elderly patients [53,54].

Conclusions. Pedunculated skin tumors are often different
from the common appearance of their non-pedunculated coun-
terpart. This can lead to wrong clinical diagnosis, inappropriate
diagnostics, and delayed or incorrect treatment.

The knowledge of pedunculated tumor variants provides
better diagnostics and differential diagnosis in case of unusu-
al tumor presentation, which hopefully translates into a better
management of such patients and more desirable outcome of
treatment.
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SUMMARY
GIANT PEDUNCULATED TUMORS OF SKIN
"Wollina U., *Goldman A.

!Dresden Municipal Hospital, Academic Teaching Hospital, De-
partment of Dermatology and Allergology, Germany; *Clinica
Goldman and Pontifical Catholic University of Rio Grande do
Sul, Porto Alegre, Brazil

The clinical appearance of a skin tumor is of major impor-
tance for clinical diagnosis of both benign and malignant neo-
plasias. Pedunculated growth pattern is unusual to exceptionally
rare, depending on a tumor type. A necessary prerequisite for
pedunculated growth is a well vascularized stem. We provide a
review on large and giant pedunculated tumors of skin to serve
as an additional guidance for the clinicians to avoid diagnostic
errors and mistreatment. The knowledge of unusual growth pat-
tern of cutaneous neoplasia is an essential not only in outpatient
care, but also in care of hospital-admitted patients.
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IT'NMTAHTCKHUE NEAYHKYJIUPOBAHHBIE OITYXOJIN
KOXHU

"Bosunna Y., Toaaman A.
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annepzonoeuu, Iepmanus, *Knunuxa Tonoman u Ianckuu Ka-
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Knuandeckne mposBIeHNs OMyX0JIeH KOKH IMEIOT O0JbIIoe
3HAYEHUE IS TPAaBIIBHON AMATHOCTUKH KaK J0OpOKadeCTBEH-
HBIX, TaK M 3JI0KaYeCTBEHHBIX HOBOOOpa3zoBaHuil. IlexyHKkymn-
POBaHHBIN XapaKTep pocTa HEOObIYEH WIIH, IO KpaifHeil Mepe,
UCKIIIOYNTETBHO PEJOK, B 3aBUCHMOCTH OT THIA OIMYXOJH.
HeobxomuMbIM ycroBHEM poCTa OIMYXOIHM Ha HOXKE SBISETCS
00MIIBFHOE KPOBOCHAOKEHHE CTBOJIA (HOXKKH). ABTOpaMH Tpes-
CTaBIeH 0030p KPYMHBIX M THTAaHTCKUX HOXKHBIX OITyXONleH
KOJKH, KaK BCIOMOTATeIbHOE PYKOBOJCTBO JUISI KIMHHIHCTOB,
4TOOBI M30€kKaTh TUATHOCTHIECKUX OMIMOOK M HEMPABUIBLHOE
nedeHre. 3HaHNe HEOOBIYHOTO XapaKTepa POCTa KOXKHBIX HOBO-
00pa30BaHMi ABIACTCS CyIIECTBEHHBIM KaK aMOyIaTOPHBIX, TaK
Y TOCTINTAIN3UPOBAHHBIX TAI[HEHTOB.
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SIMULTANEOUS SURGICAL TREATMENT
OF PATIENTS WITH COLORECTAL CANCER AND LIVER METASTASIS

Grytsenko S.

1.Ya. Horbachevsky Ternopil National Medical University, Department of Surgery Nel with Urology,
Minimally Invasive Surgery and Neurosurgery named after L.Ya. Kovalchuk, Ukraine

Approximately 25% of patients with colorectal cancer
(CRC) at the time of primary diagnosis already have syn-
chronous liver metastasis (LM), which is the most common
organ (60%) for distant metastasis of CRC [6]. Despiteall
surgical and oncological achievements, only 25% of patients
with CRCLM can undergo for resection [4]. Entirely radical
surgical treatment with chemotherapy (CT) allows to achieve
more than 50% S-year survival compared to palliative treat-
ments -5%[10]. Nowadays, controversial discussions and the
search of the optimal treatment strategy for these patients are
ongoing in the literature [5]. Surgery is cornerstone in radical
treatment of such patients, however, it depends not only on it
[1]. There are different approaches and strategies for resect-
able tumors and metastasis:

- primary tumor resection with delayed liver resection. The main
arguments of supporters of such approach include: local control
after primary tumor resection and origin of metastasis, reduction
of severe complications, which may occurred after simultaneous
resection and time test, as in some patients after resection of
primary tumor may appeared metastasis of other localization in
interval of delayed liver resection [6].

- two-stage strategy. Some supporters of this approach have not-
ed that it allows to make a good selection of patients who require
liver resection [2,3].

- simultaneous resections. Supporters of this approach appeal
to the following facts: postoperative immunodeficiency contrib-
utes the appearance of new metastasis, reducing the number of
surgical interventions, cost-effective treatment, possibility of re-
duction of time (courses) of CT [13].

Despite the lack of randomized studies, successful result de-
pends on not only surgical treatment but also on location and the
biology of the tumor [8,14].

Material and methods. The aim of this study is to analyze
initial single center experience in simultaneous surgical ap-

proach of patients with CRCLM, their Overall Survival (OS)
and Disease-Free Survival (DFS).

Overall 14 patients (9 male and 5 female) with CRCLM
were included in this study who underwent radical simultane-
ous colorectal and liver resection in Ternopil University Hos-
pital from 2013 to 2018. All 14 patients were subjected to re-
section of primary tumor first. Mean age was 62+3,80 (range
33-80). Primary tumors were localized in right colon (n=3 pa-
tients) versus left colon (n=11 patients). All colorectal resections
were performed with D3 lymphadenectomy and CME or TME
respectively, median quantity of removal lymph nodes were
18,42+1,54 (range 12-31). Acording to TNM classification stage
T2 was in 1 (7,1%) patient, T3 in 9 (64,3%) patients and T4
in 4 (28,6%) patients. Majority of the patients were presented
with grade G1 (n=11) versus G2 (n=3). Positive lymph nodes
were revealed in 7 (50%) patients (N1 — 3 patients and N2 — 4
patients).

Majority of liver metastasis were localized in left lobe (n=9
patients) versus right lobe (n=5 patients). Regarding the number
of metastasis (size from 20 to 150 mm in diameter): 11 (78,6%)
patients had single lesion, 2 (14,3%) patients had 2 lesions and 1
(7,1%) patient had 3 lesions. Parenchymal-sparing hepatectomy
(PSH) was performed in 13 (92,9%) patients versus anatomi-
cal resection (left hemihepatectomy) only in 1 (7,1%) patient
(Fig.1,2).

Neoadjuvant chemotherapy was administered only in 3
(21,4%) patients. Adjuvant chemotherapy received all patients
(FOLFOX / XELOX).

Statistical analysis.Patient’s data were prospectively collected
into a database which was retrospectively reviewed. Compari-
son of survival curves was performed in pairs using Mantel-Cox
log-rank test in the SPSS statistical package. In this program we
implemented the procedure of constructing survival curves us-
ing the Kaplan — Meier method.

Fig.1.Left hemihepatectomy and low anterior resection of the rectum
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Fig.2. PSH of Segment VI and III of the liver
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Fig. 3.Kaplan-Meier curve of disease-free survival (DFS) (p=0,0004)
and overall survival (OS) (p=0,003) stratified by status of regional lymph nodes
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Fig. 4. Kaplan-Meier curve of disease-free survival (DFS) (p=0,26)
eand overall survival (OS) (p=0,003) stratified by tumor localization
Results and discussion. There were no significant postop- resection wasn’t perform in this study.At surgery, the median
erative complications and 30-day mortality. 1 patient suffered intraoperative blood loss was 251mL (range 30-1100 mL). The
from iliofemoral thrombosis in early postoperative period. Me- median surgery duration was 206 minutes (range 160-330 min).
dian staying in hospital after operation was 8,7 days. All liver ASA score: 1 —3 (21,4%) patients, 2 — 8 (57,1%) patients, 3- 2
resection were performed with RO margin status and were done (14,3%) patients, 4 - 1 (7,1%) patients.
by using the clamp crushing method (Kelly-clasia). Peritoneal During retrospective analysis of OS and DFS we divided pa-
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tients in two subgroups: site of primary tumor and lymph node sta-
tus. Median OS and DFS of patients with N+ status was 24,3+4,8
(p=0,003) and 13 months (p=0,0004) respectively (all patients have
already died, range 4 — 44 months) (Fig. 3). All patients with NO
status are still alive with no sign of disease recurrence. The longest
period of DFS is approximately 80 months which is still observing
in 3 patients (range of observation 11 — 80 months). Median OS and
DFS of patients with right side colon cancer was 17,3 (p=0,003)
and 9,2 months (p=0,26) respectively (Fig.4).

In a recent published English population-based study there is a
tendency of increasing number of simultaneous operations [13].
Such options as left-sided colon cancer, PSH, superficial and unilo-
bar metastasis and good general status without severe comorbidities
are the best target group of patients to perform resection of CRC
and LM in one step [6,13]. More over, such combinations does not
compromise oncological outcomes [9].

Simultaneous colorectal resection with PSH did not demonstrate
increasing of severe complication and 30-day mortality [9], which
is also proved by our results. Moreover such approach improves
salvageability and survival in this group of patients [7]. On con-
trary, simultaneous colorectal surgery and large anatomic hemi-
hepatectomy is still controversial approach, it can increase the
hepatic and colorectal morbidity and need a currently selection of
such patients [11].

We have found several prognostic factors for DFS and OS in
patients with CRC LM in this study.According to tumor location,
the fact of worse prognosis in patients with right-sided CRC in lit-
erature were well discussed and proved [8,14]. Although, we have
seen the same picture in our small group of the patient (Fig. 4).The
several reasons of it was well investigated: right-sided colon cancer
has late presentation, more older patients and more aggressive tu-
mor biology compared to left sided cancer[4].

Obvious negative prognosis observed in the group with N+ status
[1], also proved in our analysis (Fig. 3), median OS and DFS of
patients with N+ status was 24,3+4,8 and 13 months respectively.

Resection margin is very important factor which independently
assossiated with OS [12], otherwise we achieved RO in all patients.

Conclusions. Simultaneous colon resection and PSH is ag-
gressive, excusable and cost effective surgical approach in radical
treatment of CRCLM which does not compromise oncological out-
comes. There was no evidence of increasing of complication rate.
The group of patients with right sided colon cancer and those with
N+ status had significant worse prognosis with poor OS and DFS.

REFERENCES

1. Bartolini I., Ringressi M.N., Melli F. et al. Analysis of prog-
nostic factors for resected synchronous and metachronous liver
metastases from colorectal cancer. / Gastroenterology Research
and Practise. 2018; 11: 7.

2. Creasy J. M., Sadot E., Koerkamp B. G. et al. Actual 10-year
survival after hepatic resection of colorectal liver metastases:
what factors preclude cure? // Surgery. 2018; 163:6, 1238-1244.
3. Donadon M., Cescon M., Cucchetti A. et al. Parenchymalspar-
ing surgery for the surgical treatment of multiple colorectal liver
metastases is a safer approach than major hepatectomy not impair-
ing patients’ prognosis: a bi-institutional propensity score-matched
analysis. // Digestive Surgery. 2017; 35:4, 342-349.

4. Engstrand J., Nilsson H., Strémberg C. et al. Colorectal can-
cer liver metastases — a population-based study on incidence,
management and survival. / BMC Cancer. 2018; 18:1,78.

5. Esposito F., Lim C., Sa Cunha A. et al. Primary Tumor Ver-
sus Liver-First Approach for Synchronous Colorectal Liver

52

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

Metastases: An Association Frangaise de Chirurgie (AFC) Mul-
ticenter-Based Study with Propensity Score Analysis. / World
Journal of Surgery. 2018; 42:12, 4046-4053.

6. Gavriilidis P., Sutcliffe R. P, Hodson J. et al. Simultaneous versus
delayed hepatectomy for synchronous colorectal liver metastases:
a systematic review and meta-analysis. / HPB. 2018; 20:1, 11-19.
7. Mise Y., Aloia T. A., Brudvik K. W. et al. Parenchymal-spar-
ing hepatectomy in colorectal liver metastasis improves salvage-
ability and survival. // Annals of Surgery. 2016; 263:1, 146-152.
8. Missiaglia E., Jacobs B., D’Ario G. et al. Distal and proximal
colon cancers differ in terms of molecular, pathological, and clinical
features. // Annals of Oncology. 2014; 25:10, 1995-2001.

9. Moris D., Ronnekleiv-Kelly S., Rahnemai-Azar A. A. et
al. Parenchymal-sparing versus anatomic liver resection for
colorectal liver metastases: a systematic review. // Journal of
Gastrointestinal Surgery. 2017; 21:6, 1076-1085.

10. Nordlinger B., Sorbye H., Glimelius B. et al. Perioperative
FOLFOX4 chemotherapy and surgery versus surgery alone for
resectable liver metastases from colorectal cancer (EORTC
40983): long-term results of a randomised, controlled, phase 3
trial. // The Lancet Oncology. 2013; 14:12, pp. 1208-1215.
11.0no Y., Arita J. et al. Short-Term Outcomes after Simultaneous
Colorectal and Major Hepatic Resection for Synchronous Colorec-
tal Liver Metastases. // Digestive Surgery. 2017; 34:6, 447-454.

12. Sadot E., Koerkamp B. G., Leal J. N. et al. Resection margin
and survival in 2368 patients undergoing hepatic resection for
metastatic colorectal cancer: surgical technique or biologic sur-
rogate? // Annals of Surgery. 2015; 262:3, 476-485.

13. Vallance A. E., J. van der Meulen, Kuryba A. et al. The timing
of liver resection in patients with colorectal cancer and synchronous
liver metastases: a population-based study of current practice and
survival. // Colorectal Disease. 2018; 20:6, 486-495.

14. Yahagi M., Okabayashi K., Hasegawa H., Tsuruta M. et al.
The worse prognosis of right-sided compared with left-sided co-
lon cancers: a systematic review and metaanalysis. // Journal of
Gastrointestinal Surgery. 2016; 20:3, 648—655.

SUMMARY

SIMULTANEOUS SURGICAL TREATMENT OF PA-
TIENTS WITH COLORECTAL CANCER AND LIVER
METASTASIS

Grytsenko S.

1.Ya. Horbachevsky Ternopil National Medical University, De-
partment of Surgery Nel with Urology, Minimally Invasive Sur-
gery and Neurosurgery named afier L.Ya. Kovalchuk, Ukraine

Aim of study - to analyze initial single center experience in
simultaneous surgical approach of patients with CRCLM, their
Overall Survival (OS) and Disease-Free Survival (DFS).

Overall 14 patients (9 male and 5 female) with CRC and LM
were included in this study who underwent radical simultaneous
colorectal and liver resection.Parenchymal-sparing hepatectomy
(PSH) was performed in 13 (92,9%) patients versus anatomical
resection (left hemihepatectomy) only in 1 (7,1%) patient. Dur-
ing retrospective analysis of OS and DFS we divided patients
in two subgroups: site of primary tumor and lymph node status.

There were no significant postoperative complications and
30-day mortality. Median OS and DFS of patients with right
side colon cancer was 17,3 (p=0,003) and 9,2 months (p=0,26)
respectively. Median OS and DFS of patients with N+ status was



GEORGIAN MEDICAL NEWS
No 4 (301) 2020

24,3+4.,8 (p=0,003) and 13 months (p=0,0004) respectively (all
patients have already died, range 4 — 44 months). All patients
with NO status are still alive with no sign of disease recurrence.
The longest period of DFS is approximately 80 months which
is still observing in 3 patients (range of observation 11 — 80
months).

Simultaneous colon resection and PSH is aggressive, excusable
and cost effective surgical approach in radical treatment of CRCLM
which does not compromise oncological outcomes. There was no
evidence of increasing of complication rate. The group of patients
with right sided colon cancer and those with N+ status had signifi-
cant worse prognosis with poor OS and DFS.

Keywords: colorectal liver metastasis, simultaneous resec-
tion, overall survival.

PE3IOME

CUMYJIbTAHHOE XUPYPI'MYECKOE JIEYEHUE
BOJIBHBIX KOJTIOPEKTAJIBHBIM PAKOM C META-
CTA3AMMU B IEYEHb

I'punenko C.1.

Teprononbckull HAYUOHANbHBII MEOUYUHCKULL VHUBEPCUMEm
um. UA. Topbauesckoco MO3 Vkpaunvl, xagheopa xupypeuu
Nel ¢ yponozcueii, manouneazusHou xupypeuetl u Hetpoxupypeu-
eti um. JI.A. Kosanvuyka, Yxpauna

Llenp uccnenoBanys - aHAM3 PE3yJIBTATOB CUMYJIBTAaHHOTO XHU-
PYPrHYECKOrO JICUCHHs MALMEHTOB C KOJIOPEKTAIBHBIM PAKOM C
CHHXPOHHBIM TTOPAKSHUSIM TIeYEeHH M OLICHKa MX o01iei n oe3pe-
LIAIMBHOM BBIKMBAEMOCTH.

B uccrnenoBanue BimoueHs! 14 nmanueHToB (9 MyX4MH U 5
JKEHIIMH) C KOJIOPEKTAIbHBIM PAKOM U CUHXPOHHBIMH IOpaxe-
HUAM II€YCHU, KOTOPBIM BBIITIOJIHEHA paJiuKajibHass CUMYJIbTaH-
Hasl PE3EKIMs TOJICTOW KUIIKK U reueHu. [lapenxumo-asimas
TEXHHMKA PE3CKIMU IedeHu BeinosnHeHa y 13 (92,9%) nanuen-
TOB, aHATOMUYECKAsI PE3CKIIMs (JICBOCTOPOHHSISI TEMHUTEIATIK-
tomus) - y 1 (7,1%) mamuenta. C 1enblo peTpoCeKTUBHOTO
aHanu3a oO0IeH M Oe3pelnANBHON BBDKHBACMOCTH MAIIMCHTHI
ObLIM pa3/efieHbl Ha JBE TPYIIbL: JIOKAJIM3ALMs MEPBUYHOM
Ol'IyXOJ'Il/I N COCTOSTHUE J'IPIM(baTl/ILICC](I/IX y3J'IOB.

CyI11eCTBEHHBIX OCIICONEPALIOHHbIX OCIOXKHEHUH 1 30-1HEB-
HOI CMEpPTHOCTH He BBIABICHO. Menuana oOiuei u 6e3peruans-
HOM BBDKMBAGMOCTH TIAIIUCHTOB C MMPABOCTOPOHHHUM PAaKOM TOJI-
croil kumku cocraBwia 17,3 (p=0,003) u 9,2 mecsua (p=0,26),
COOTBETCTBEHHO. Menmana oOIeil U 0e3peluIMBHON BbDKUBAC-
MOCTH IaiueHToB ¢ N+ crarycom cocrasmia 24,3+4.8 (p=0,003)
u 13 mecsnes (p=0,0004), cOOTBETCTBEHHO (BCE HALMEHTHI Y)Ke
yMepiH, 1uana3oH 4-44 mecsua). Bee nauunenTs! co crarycom NO
BCE ClLlE JKUBBI 0e3 NPU3HAKOB IPOrPECCHPOBAHUS 3a001€BAHMS.
CaMbIii JUTHHHBINA TIepHO/ Oe3pEIMANBHON BEDKMBAEGMOCTH COCTa-
BUJI, MPUOIM3UTENBHO, 80 MECSIIICB, KOTOPBII BCE ellie HaOIoIacT-
cs1y 3 nauueHToB (auana3on Hadmonenus 11-80 mecsiues).

CuMynbsraHHasi pe3eKLHs TOJICTOM KUIIKK M MapeHXHMO-1Ia-
JUIIast TEXHUKA DPE3CKIMM TICUCHH - 9TO arpeCCHUBHBIN, OHKO-
JIOTHYECKU OIPABIAHHBIA M SKOHOMHYECKH S(P(EKTUBHBIA XH-
pprI/I‘leCKPIﬁ noaxon B pPagUuKaJIbHOM JICHEHUMU IIAllUEHTOB C
KOJIOPEKTAJIbHBIM PAKOM C CHMHXPOHHBIMH IOPAXKCHUAM IICUYCHU,
KOTOPBIii HE yXY/LIACT OHKOJIOTHYeCKHe pe3ylibTarsl. He Obu10 HU-
KaKuX CBUICTECIILCTB YBCIMYCHHA 4aCTOThI OCHO)KHeHHﬁ. prnna
MAIMEHTOB C MMPABOCTOPOHHUM PAKOM TOJICTOW KHUIIIKH U TAIUCH-
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3ABOJIEBAEMOCTH 1 CMEPTHOCTH OT PAKA OBOJIOYHOM KAIIIKA
B PECITYBJIMKE KA3AXCTAH

'bexunmena A.T.,'Makuwen A.K., '/layiaerbsipoBa M.A., >CemenoBa 10.M.

'HAO «Meouyunckuii Ynusepcumem Acmanay; ‘HAO «Meouyunckuii ynusepcumem e. Cemeti» Pecnybnuxa Kasaxcman

W3ydeHne 3muIeMHOIOTMYECKUX 3aKOHOMEpHOCTel 3abore-
BAaGMOCTH M CMEPTHOCTH OT OHKOIIATOJIOTMH HE TepsieT CBOCH
AKTyaJbHOCTH BOIPEKH IOSBUBIIEMYCS B IOCJIEAHEE BpeMs
OOJBIIIOMY KOJIMUECTBY MCCIICAOBAHUIT 110 3TOU mpobieme. DT
JTaHHBIE HEOOXOIMMBI ISl KaYeCTBEHHOTO IJIAHUPOBAHUS TIPO-
IpaMM IO KOHTPOJII0 OHK03a00JIeBaeMOCTH U CHIIKEHHIO OH-
KOCMEPTHOCTH, YTO JJaeT HE TOJBKO JOJIFOCPOUHBIC MPEHMY-
IIeCTBa, HO M OKA3bIBaeT He3aMeIUTEIbHbIH 3Q(eKT B mane
MOBBIIICHHS YOBIETBOPEHHOCTH HACEICHUS Ka9eCTBOM OKa-
3bIBa€MbIX MeauIMHCKUX ycuyr [1,2]. ITo onenkam BO3, oH-
KOJIOTHYEeCKUE 3a00IeBaHUs IPOJODKAIOT OCTABAThCS OJHOM
13 OCHOBHBIX NPHYUH CMEPTHOCTH OT HEMH(EKIIMOHHBIX 3a-
0oJieBaHUil BO BCEM MHpPE, KaXKIbIH IO/l YHOCS )KU3HU CBBILIE
8 MWIIMOHOB uesnoBek [3]. Bompeku npoBeIeHHUIO BBICOKO-
TEXHOJIOTUYHBIX MEIUIMHCKUX HCCIIEJOBaHUN, HalpaBiICH-
HBIX Ha pa3pabOTKy HOBBIX METO/IOB TUATHOCTUKH U JICUCHHS
3JI0Ka4eCTBEHHBIX HOBOOOpa3oBaHUil, mpolieMa CHIKEHHS
OHKOJIOTHYECKOW CMEPTHOCTH MO-IPEKHEMY Jalieka OT CBOe-
ro OKOHYATeJIbHOrO peteHus [4].

B mupe exxerogHo orMedaeTcsi OKoyo 1,5 MUIUIHOHA HOBBIX
CJIly4aeB KOJIOPEKTAJIbHOTO paka, 4TO HPUBOAUT K CMEPTH
700.000 uenoBek. HeobxoaumMo 0TMETUTE, YTO 110J 00001I1a-
IOIIMM HOHSTHEM «KOJOPEKTAIBHBIN pak» MPUHATO MOJpPasy-
MeBaTh pak 00004HOM U MPSIMOI KUIIKH, KOTOPBIE 3a4aCTYI0
HUMEIOT Pa3HyIO 3THOJIOTHIO U TPEOYIOT PAa3IUYHBIX ITOJIX0/I0B
K IuarHocTuke u sedenuto [5]. [To nanaeiM [TobanbHO# 06-
CepBATOPHUH 3[PaBOOXPAHEHUs, Y MYXK4YHH 3a00JeBaeMOCTb
KOJIOPEKTAILHBIM PAKOM CTOUT Ha TPEThEM MECTE CPEIH BCeX
cllydyaeB OHKOIATOJIOTHH, & Y )KSHIIUH — Ha BTOpoM [6]. B 1e-
JIOM, PacIpoCTPaHEHHOCTh AaHHOW JIOKAIM3alMK paka 3Ha-
YUTEIBHO BapbUPyeT B PasHbIX CTPaHaX U PErHOHAX MHpa,
JIOCTHTAsI AECSITUKPATHOTO pas3inyus [7] U dale BCTpedaeTcst
B CTpaHax ¢ BHICOKMM U OY€Hb BEICOKUM YPOBHEM JIOXOJI0B Ha
nymy HaceneHus: CeBepHas Amepuka, EBponeiickuii Coro3s,
Asctpanus u HoBas 3enanaus; Goinee peako BcTpedaeTcs B
crpaHax AQpHuKH, YTO HE B MOCIECIHIOI OYepeIb CBSI3aHO C
HU3KMM YPOBHEM pa3BHTHS M 00pa3oM >KM3HU M NHUTAHHS,
JlaJeKUMU OT 3alaJHbIX cTaHaapToB [8]. CMepTHOCTH cpenu
MYKUHUH HECKOJIBKO BBIIIE, YEM CPEIIH KeHIIUH [9].

HecmoTpst Ha MOSBHUBIIKECS B MOCIEAHHE TOABI MyOIMKaLNH
T10 AMUIEMHOJIOTHH 3JI0Ka4eCTBEHHBIX HOBOOOpa3oBaHuii B Pe-
cnyonuke Kaszaxcran [10-12], mpo6ieMa u3ydeHus pacnpocTpa-
HEHHOCTH paka 00O0J0YHON KHIIKU He HaIllIa JIOJKHOTO OTpa-
keHus. B To ke Bpems, HauuHast ¢ 2011 rona, B cTpaHe ObUIH
[IOCIIEIOBATENIBHO PEAM30BaHbl HAI[MOHAJIBHBIE IIPOTPAaMMBI
pedopMupOBaHHUS 31PaBOOXPAHEHHMSI, ISl KOTOPBIX MOBBIIICHUE
KayecTBa OHKOJIOTHUYECKOM MOMOIIH SIBJSUIOCH OHUM M3 OCHOB-
HBIX HHJIUKATOPOB. B CBsI3M ¢ 9THM, 1IEJIBI0 JAHHOTO UCCIIEI0Ba-
HUS SIBUJICSI QHAJIN3 AMHAMUKH 3a00JIeBaeMOCTH H CMEPTHOCTH
oT paka 000104HOM KUK B Pecnybnuke Kazaxcran 3a nepuon
14 net (7 neT npeAlIeCTBOBABIINX BHEAPESHHUIO HAIMOHAIBHBIX
nporpamm - 2004-2010 rr. u 7 et nocie Havajna ux peaau3aliu
-2011-2017 rr.

Marepuana u metonasl. [IpoaHanu3upoBaHbl JaHHBIE, CO-
nepranecs: B oQUIHaNbHBIX 0a3ax JaHHBIX MUHHCTEpCTBA
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3npaBooxpanenus: Pecrnyonukn KaszaxcraH o KoiudecTBe
HOBBIX ClIydaeB 3a00JIeBaHUsI H CMEPTH OT paka 0007Z0YHON
KHIIKH (TOJOBBIE OTYETHl OHKOJIOTHYECKHUX JUCIAHCEPOB IO
BIICPBBIC BBISBJICHHBIM CIy4asM paka 000J04YHOM KHUIIKH) 32
nepuox 14 ger (2004-2017 rr.). C menplo pacueTra mokasa-
Telell Ha JIyIIy HaceleHHUs n3ydeHbl naHHble Komwurera 1o
CTaTUCTHKe MUHMCTEpCTBa HAlMOHAJIBHON YKOHOMHKH Pe-
cny6nuku Kazaxcran 00 oOmiell YHCICHHOCTH HAaCeJICHUs 110
BO3pacTaMm; IJisl pacyeTa ToJMYHON 32a00JIeBa€MOCTH M CMEPT-
HOCTH HCIIOJIb30BAIINCH CleIyrone GopMyIbl:

- Yuncno HOBBIX CilydaeB paka 000JOYHOI KHMIIKH, BBISIBICH-
HBIX B TE€UEHHE OJIHOTO rojia CPeIv BCEX BO3PACTHBIX Ipyril/
CpEeAHEro/1oBasi YMCICHHOCTH o0mel nomysuunx 100,000.

- Yucio cmepTell oT paka 000J09HOI KUIIKH B TEUCHHE OJTHO-
r0 rofia CpeAr BCeX BO3PACTHBIX TPYII/CPEIHETr00Basi YnC-
JIEHHOCTH 001ei momynsuux100,000.

IMTo cBoemy nu3aiiHy JaHHOE MCCICIOBAHHE SIBISAETCS IOIIe-
PEYHBIM, PETPOCHEKTUBHBIM. [IpsMoii MeTon cTaHzapTHU3anuH
HCIIONB30BAJICS [UISl pacuyeTa CTaHAapTH3UPOBAHHOTO MTOKa3aTe-
7151 3200J1€BaEMOCTH ¥ CMEPTHOCTH 0 BO3PACTaM.

[MockonbKy aHaIM3MPOBANUCH TOJIBKO CBEACHHMS, MPEICTaB-
JICHHBIE B OTYeTax, He TPeOOBAIOCH MONTyYeHUs] HHPOPMHPO-
BaHHOT'O COIVIACHSI CO CTOPOHBI MAIIUEHTOB.

Craructrdeckass o0paboTka pe3yJabTaToB MHPOBOAWIACH B
nporpamme SPSS (Statistical Package for the Social Sciences)
Bepenst 20.0 s Windows. Jlo Havana JaHHOTO 3Tarna Uccieno-
BaHMS TOJyYCHO OPHUIUATBEHOE OT00OpPEHHE.

PesyabTarsl u 06cy:knenue. B TeueHne nzydaemoro mnepu-
ona (2004-2017 rr.) mnst Pecnyonuku Kazaxcran ObIIo Xapak-
TEpHBIM OTCYTCTBHE CTAaOWJIBHBIX TPEHJIOB B JMHAMUKE 3a-
00JICBaeMOCTH PAKOM IHUILEBAPUTENBHON CHCTEMBI OCHOBHBIX
nokanuzanuii. Ecnu o 2014 1. B cTpykType 3a00JeBaeMOCTH
JUIUPOBA pakK xKelyaka, HaunHas ¢ 2014 r. nepBoe MecTo 3aHU-
MaeT pak 000104HOM KHIIKHK. [Ipn 3TOM OTMedaeTcsi CHIDKEHHE
3a00JIeBaeMOCTH PaKOM TaKUX JIOKAJIM3aIHi, KaK paK IMUIIeBOIa
1 JKeIyJIKa U POCT 3a00JIeBaeMOCTH PAKOMH 00OJ0YHON U Tpsi-
MOH KUIIKH (puc. 1).

B oTimnumne oT AMHAMHUKY 3200JIeBa€MOCTH, CMEPTHOCTD OT
paka NUIIEBAPUTENBHOM CHUCTEMBI JEMOHCTpPHpOBaia 0O0Jb-
IIyI0 CTa0MIBLHOCTB, MPOSIBIISISE HE3HAUYUTEIbHYIO TCHCHIIUIO
K CHIDKeHUIO. B TedueHue Bcero nepuosaa HadmoaeHus (2004-
2017 rr.) pax kenyaka ocTaBajics BeAylled NIpUUUHON cMepT-
HOCTH, a paK 00OJOYHOI M MpPSIMOIl KHUIIKM UMEIH CXOXKHE
MOKa3aTelu.

B Tabnumax 1 u 2 mpeacTaBiIcHO pacrpenesicHHe CTaHIap-
TH30BaHHOTO MOKa3aTess 3a00JIeBaeMOCTH pakoM 000JOYHOM
KHUILIKH [0 BO3pAcTaM CPein MYKCKOro (Tabmiuia 1) 1 )KeHCKOro
(tabmuua 2) HaceneHus crpanbl. Kak cnenyer u3 tabmui, poct
3a00JIeBaeMOCTH PAaKOM 00OJOYHOM KHUIIIKH OTMEYaeTCsl B BO3-
pactHoil rpynne ot 60 10 69 JIeT U JIOCTUraeT CBOEro Inuka B
rpynne 70 ner u crapuie. [TomoOHas TeHneHIMs pocTa 3a00-
JIEBAGMOCTH CPEJIM JIMI CTapIIero Bo3pacTa XapakTepHa M JUIs
paka Apyrux jokanuzauuit [13]. 3HauuMBIX pazauyuil B JUHA-
MHKE 3200JIeBaeMOCTH PAKOM 00OJIOYHOIl KUIIKU B 3aBHCHUMO-
CTH OT T10J1a HE BBISBIICHO.
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Puc. 2. Cmuepmnocms om paka nuuesapumenbHoll CUCIeMbl OCHOBHbIX TOKATU3AYULL
6 Pecnyonuxe Kazaxcman na 100 000 nacenenus

Tabnuya 1. Pacnpedenenue cmandapmusosannoeo nokasameis 3a00nesaemocmu pakom obooounou kuwxu (Inc) cpeou myscckozo

nacenenus Pecnyoauxu Kaszaxcman no éospacmuuvim epynnam (2008-2017 2e.)

. Toabl
H 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
g N N N N N N N N N N
(Inc) (Inc) (Inc) (Inc) (Inc) (Inc) (Inc) (Inc) (Inc) (Inc)
I[er? 0,05 0,21 0,09 0,16 0,18 0,07 0,22 0,15 0,15 0,13
3339 1,27 1,65 171 1,52 2,42 1,64 1.45 1,34 1,00 1,42
0B sss | sao 3,85 4,63 522 6,00 639 | 492 | 489 | se68
50-59
- 14,80 16,20 16,94 17,47 17,93 18,16 20,45 22,10 | 1698 | 17,30
60-69
- 41,14 45,15 48,96 39,67 48,79 5535 64,50 6552 | 60,77 | 5942
70+ 75,70 80,14 79,05 81,76 90,63 93,81 88,05 103,44 | 9934 | 89,83
Wroro | 6,65 7,08 7,16 7,13 8,17 8,58 9,22 9,77 8,87 8,84
© GMN 55
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Tabnuya 2. Pacnpedenenue cmanoapmu3o8anio2o nokazamens 3a001e6aeMoCmu pakom 060004HOU KUWKU
cpeou dicercrkoeo nacenenus Pecnyonuku Kaszaxcman ¢ yuemom eospacma (2008-2017 22.)

- Tonwl
§ 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
K N N N N N N N N N
(Inc) (Inc) (Inc) (Inc) (Inc) (Inc) (Inc) (Inc) (Inc) (Inc)
Hﬁeig 0,08 0,15 0,14 0,16 0,21 0,07 0,02 0,14 0,09 0,04
3;’19 1,39 1,08 0,82 2,19 0,88 1,03 1,33 1,38 1,57 1,90
4239 5,68 5,03 6,19 4,97 6,24 4,46 4,46 4,80 4,68 5,34
50-59
er 14,78 18,46 21,18 15,63 16,25 18,38 18,23 19,50 18,19 16,33
60-69
er 37,21 36,47 47,15 42,42 44,34 45,56 51,49 49,39 47,70 47,10
70+ 53,25 55,17 64,37 59,38 61,18 63,21 60,84 60,31 70,03 62,87
HUroro 8,12 8,19 9,88 8,89 9,26 9,52 9,83 10,02 10,38 9,95

Tabnuya 3. Cpeonemnoconemmuue 3navenuss nokazamenetl 3a001e8aeMoCmu U CMEPMHOCIU OM paKa 060004HOU KUK,
a maxkoice ux coomnouwerue (C/3) no pecuonam Pecnybnuxu Kazaxcman 3a nepuoowt 2004-2010 ee. u 2011-17 2e.
(na 100 000 nacenenus)

Oﬁﬂac'rl,/rop()n 2004-2010 rr. 2011-2017 rr.
I'eorpadguueckas
pecny0/IMKaHCKOro 3a6oseBae- | CmepT- 3aboseBae- CmepT
30Ha C/3 C/3
3HaYeHMs MOCThH HOCTh MOCTh HOCTh
Bocrouno-Kazaxcranckas 449 6.4 0,14 59,0 7,3 0,12
BocTtounas
ITaBnogapckas 53,4 7,6 0,14 69,6 8,0 0,11
AKMOJMHCKast 31,7 4,5 0,14 45,0 5,4 0,12
LlenTpanpHas
Kaparanauackas 34,8 5,5 0,16 42,9 6,4 0,15
Kocranaiickas 339 4,0 0,12 54,3 4.4 0,08
CeBepHast
CesepHo-Ka3zaxcranckas 46,0 5,6 0,12 57,4 5,3 0,09
AKTIOOMHCKAsI 23,8 43 0,18 28,5 43 0,15
AtbIpayckas 16,3 3,6 0,22 20,8 43 0,21
SanagHas
Masnrucrayckas 15,3 2.5 0,16 18,4 5,2 0,28
3anagHo-Kazaxcranckas 432 6,5 0,15 62,4 5,9 0,09
AnmaTuHCcKas 15,5 2,5 0,16 15,3 3,5 0,23
JKamoObuickas 14,6 3,7 0,25 17,1 5,2 0,3
IOxnas
Ke3putopanHckast 15,1 2.8 0,18 14,0 3,3 0,24
HOxno0-Kazaxcranckas 9,02 2,0 0,22 11,6 3,0 0,26
Topona AJMatsl 422 7,2 0,17 53 9,6 0,18
pecnyOIuKaHCKOTO
SHAYCHIS Acrana 30,1 8,1 0,27 37,9 10,7 0,28
Pecnybnuka Kazaxcran 30,1 5,0 0,17 37,2 4,8 0,13

B Tabnune 3 npexcraBieHsl cpelHEMHOTOJICTHHE 3HAYCHUS
rokasareseil 3a00J1eBaEMOCTH, CMEPTHOCTH U MX COOTHOILIE-
Hust 1uis1 peruonos Kazaxcrana 3a nepuosp 7 JieT, IpeecTBo-
BaBIIMX IporpamMMaM pe(pOpMUPOBAHHS 3APaBOOXPAHCHHS
(2004-2010 rr.) u 7 ner nmocie ux Havana (2011-2017 rr.).
Pa36uBka no obnactam Kasaxcrana mpeicraBieHa B COOT-
BETCTBHE C OCHOBHBIMU reorpaduiecKuMu 30HaMH (BOCTOY-
Has, 3arajHasi, I0)KHas, CeBepHas M [IEHTpaJIbHAs), a TaKkxKe 2
ropoJiaMH pecIryOIMKaHCKOTo 3HaYeHus (AcTaHa U AJIMaThl),
KOTOpBIE COTJIACHO aJIMHHHUCTPATHBHOMY JEJIEHUIO CTPAHBI
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ciellyeT paccMaTpuBaTh OTAEIbHO [14].

Kak cienyer u3 Tabnuibl 3, IPaKTHYCCKH BO BCEX PETHOHAX
Kazaxcrana, 3a ucKIItoucHHEM 00IaCTEl, BXOISIIUX B FOXKHYIO
reorpaduveckyro 30Hy 1 MaHTUCTayCKOil 00J1acTH, OTMEYaeTCs
CHIDKCHHUE TOKa3aTessi COOTHONICHHMsSI CMEPTHOCTH W 3aboiie-
BAaCMOCTH pakoM 000104HO# kuiku B niepron 2011-2017 rr. B
cpaBuenuu ¢ 2004-2010 rr.

Ha puc. 3 npencraBieHo pacnpe/ielicHUe MalueHTOB ¢ BIIEp-
BBIC BBISIBIICHHBIM PAKOM 00OI0YHOM KHIIIKH TI0 CTaHsIM 3200~
JICBaHUS] HA MOMCHT MTOCTAHOBKH JIHArHO3a.
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Puc. 3. Pacnpedenenue visi81eHHbIX CTyHaes paka 00000YHOU KUWKU
no cmaousim 3a001€6aHUsL HA MOMEHM NOCMAHO8KU duaeHo3a 3a nepuod 2004-2017 z2. (%)

W3 puc. 3 sBcTBYeT, 4TO 32 BECh MEPHOA HAOMIOACHUS OTMEYa-
FOTCS. HEYKJIOHHBIH POCT YacTOTHI BBIIBICHHUS paka OOOTOYHOM
kumky Ha paHHuX cTaausx (I-1I cragum) 3aboneBanus, KoTopas
yBemmamiIack B 2,7 pa3 (¢ 20% B 2004 romy mo 54% B 2017 )
cHIKeHue yaenbHbeIX goieit 11l u IV craamii 3a0oneBanus, KOTO-
PpBI€ 3a TOT JKe BPEMEHHOM MPOMEKYTOK CHH3MIHCH B 1,7 1 1,9 pas,
COOTBETCTBEHHO.

Pesynbrarel mcciemoBaHMs MOKa3alH, YTO CPEIHEMHOTO-
NeTHsA 3200J7€BaeMOCTh PAakoM OOOMOYHON KHIIKH COCTAaBH-
na 30,1/100000 nacenenus 3a nepuoxn ¢ 2004 mo 2010 rox u
37,2/100000 nHacenenus 3a nepuox ¢ 2011 mo 2017 r, a cpen-
HEMHOTOJIETHSISI CMEPTHOCTD 32 T€ XK€ BPEMEHHBIC MPOMEXKYTKH
cocraBmwia 5,0/100000 nacenenus u 4,8/100000 HacemeHus:, co-
OTBETCTBEHHO. OTH Pe3yNbTaThl MOKHO CPAaBHUTH C JAHHBIMH
QHAJIOTHYHOTO MCCIIEZOBAHMS 110 M3y4YEHHIO 3a00/IeBaeMOCTH H
CMEpPTHOCTH OT KOJIOPEKTAIBHOTO paka y HaceneHwus Boctodno-
Kazaxcranckoii odmactu, kotopsle 3a nepuox 2004-2013 rr. cocta-
Buin 24/100 000 u 15,9/100 000 Hacesnenus, COOTBETCTBEHHO [ 15].

Hemprii psin pernonoB Kaszaxcrana IeMOHCTPUPYET BBICO-
KHE YPOBHH 3200JIEBAEMOCTH PaKkoM 000J04HON KUIIKU. K mx
yrcy oTHocHuTes 1 Bocrouno-Kazaxcranckas u [1aBnonapckas
obmactu. ClIoKHast SKOJI0rn4yecKkass 00CTaHOBKA, BO3HUKIIAS HA
(hoHE Pa3BUTOrO MPOMBIIIICHHOTO U JOOBIBAIOLIETO CEKTOPOB
9KOHOMHKH, CIIOCOOCTBYIOIINX 3arpsA3HEHUIO OKPYXKAIOIIEH
Cpensl, IO BCEH BEPOSTHOCTH, SIBISIETCA OOBSICHEHHEM 3TOTO
¢daxra [16]. HemanoBakHBII BKJIaA B YXYILICHHE JMUACMHUO-
JIOTHYECKUX MOKa3aTeleil M0 OHKOIOTHYECKHM 3a00/eBaHHUAM
9THX PETMOHOB BHECNA 1 MHOTOJETHSS JieaTeIbHOCTh CeMurna-
JIATHHCKOTO SAEPHOTO MOJIUTOHA, KOTOPBII PACTIONOKEH Ha Tep-
putopun >Tux obnacreit Kazaxcrana [17-19].

Poct moxkasareneii 3a0oeBaeMOCTH pakoM 0OOIOYHOM KHII-
ku B Ka3zaxcrane, 1o Bcell BEpOSTHOCTH, CBS3aH C BHEIPECHHEM
MOMYJISIIMOHHOTO CKPUHUHTA, KOTOPBIi craproBail B 2011 roxy,
C HavajoM MpOrpaMM peGOopMHUPOBAHMS 3APABOOXPAHEHHUS.
JlaHHBIN CKPHHHHT IPOBOAUTCS B 2 3Tala M BKIIOYAET B ceOs
HMMMYHOXUMHYECKOE HCCIEAOBAaHHE Kajla Ha CKPHITYI0 KPOBb
— TeMOKYJIBT-TECT M TOTAJIbHYIO KOIOHOCKOIHUIO, a TPH BBISB-
JICHUW TIATOJIOTUUECKUX U3MEHEHHH IPOBOAUTCS U TPETHH ITan
— THCTOJOTHYECKOE HCCIEA0BAHNME MOMYyYEHHOTO MaTepuana
Ononcuy kumedHrka. [lomyasIuoHHBII CKPUHUHT TPOBOAUTCS
1 pa3 B 2 rozia 1 OXBAaTBIBACT I[€TIEBBIE TPYIIITBI HACEIEHHUS B BO3-
pacre ot 50 o 70 net [20]. Habnrogaemoe B Xo/ie HCCIeAOBAHUS
CHIDKEHHE CMEPTHOCTH OT paka 00OOYHON KHIIKH BEPOSTHO
TaK¥Ke CBA3aHO ¢ 9 PEKTUBHOCTHIO PEATN3aIH HAITMOHATIBHBIX
MIpOrpaMM, OAHOH M3 MPUOPUTETHBIX 3a7ad KOTOPBIX SBISIETCS
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TIOBBIIICHUE OXBATa HACENICHUS] COBPEMEHHBIMU METONAMH JIe-
YEHUSI OHKOJIOTMYECKUX 3a0oeBanuid [21].

Pe3ynbTaTsl MPOBEICHHOTO MCCIEOBAHHS HE JAeT OTBETOB Ha
BCE BOMPOCHL. Tak, M3BECTHO, YTO HAIMOHATBHOCTD SIBJIACTCS He-
MaJIOBaYKHBIM (PaKTOPOM PUCKa PA3BUTHS PaKa 000IOUHON KUILIKH.
TlosTomy, Oyaynme nccnenoBaHus JOIKHBI OBITH COCPEIOTOYCHBI
Ha YCTAQHOBJICHHUE 3aKOHOMEPHOCTEN I10 4acTOTe Pa3BUTHUS ITOU
(hopMBI paka y IByX OCHOBHBIX 3THOCOB KazaxcTaHa — Ka3aXxoB 1
pycckux. IIpencrasnsier nuaTepec cpaBHeHHe JaHHBIX Kazaxcrana
C IAHHBIMU JIPYyTHX CTpaH Asum, Hanpumep, Snonueit u Kuraewm,
T€ B MOCIEAHNE TOIBI OTMEUANICS 3aMETHBIH POCT CIIy4aeB paka
00omouHoM KKy [22]. HemanoBaykHOE 3HaYEHHE UMEET U BbISB-
JIeHne ApyTuX (hakTOPOB PUCKA, TAKKUX KaK O)KUPEHHE, KOTOPOE Ha-
MIPSMYIO CBSI3aHO ¢ AUC(HYHKLHEH KUPOBOK TKAaHU U M3MEHEHUEM
YPOBHSI aJIUTIOKIHOB B CBIBOPOTKE KPOBH, B YACTHOCTU CUUTAETCH,
YTO BOCTAJICHHE, BBI3BAHHOE OKHPEHHEM, B KAKOH-TO CTEIEHH,
SIBIISICTCS PUCK-(DaKTOPOM Pa3BUTHS paka 000Z0YHOIN KUK [23].

B 3akmrouenne cieayeT OTMETHTb, YTO MOTyUCHHBIE JaHHbBIC
o0ecrednBaoT NMepBOHAYANBHOE MIPEACTABICHNE O BKIAJAE Ha-
LIUOHATBHBIX MIPOTpaMM peOPMHPOBAHUS 3PAaBOOXPAHECHHS B
JTUHAMHUKY 3200J1€BaeMOCTH M CMEPTHOCTH OT paka 000Z04HOI
kumky B Pecrrybnmke Kasaxcran — crpane LlenTpansHoit A3un,
XapakTepu3yroomencs OonbIIMM reorpauiyeckuM W ITHHYC-
CKUM pazHooOpaszueM. Bynymme uccienoBaHus JODKHBI Co-
KycupoBaThCs Ha 3P (PEKTUBHOCTH MPOBOJUMBIX CKPHHHHTOBBIX
TporpaMM ¢ OONBIINM BHUMAHHEM K TPYIIIIaM BBICOKOTO PHCKA.
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SUMMARY

MORTALITY AND MORBIDITY FROM COLON CAN-
CER IN THE REPUBLIC OF KAZAKHSTAN

'Bekisheva A., '"Makishev A., 'Dauletyarova M.,
2Semenova U.

INpJsc «Astana Medical University» Nur-Sultan; *NpJsc «Se-
mey Medical University» Semey, Kazakhstan

Worldwide, colon cancer is the third most common male malig-
nancy and the second most common female malignancy, following
lung cancer. Since 2011, the Republic of Kazakhstan has consis-
tently implemented national health reform programs, for which im-
proving the quality of cancer care is one of the main priorities. This
study aimed at evaluation of colon’s cancer morbidity and mortality
within the period of 14 years (from 2004 to 2017).

We observed an increase in the morbidity of colon cancer
among the population of Kazakhstan, which may be due to the
screening program, which started in 2011 as a part of he health-
care reform program. Meanwhile, we observed a decrease in co-
lon cancer mortality. The peak incidence of colon cancer falls at
the age of 70 years and older. A number of Kazakhstan’s regions,
including Pavlodar and East Kazakhstan have higher rates of
colon cancer morbidity.

Keywords: colon cancer, morbidity, mortality, healthcare re-
forms, Republic of Kazakhstan.

PE3IOME

3ABOJIEBAEMOCTbB U CMEPTHOCTbD OT PAKA OBO-
JOYHOM KUIIKHA B PECITYBJIMKE KAZAXCTAH

'bekumena A.T., 'MakumeB A.K., 'layrerbsipoBa M.A.,
2Cemenona F0.M.

'HAO «Meouyunckuii Ynusepcumem Acmanay, HAO «Meou-
yunckuti ynusepcumem 2. Cemetly Pecnybnuxa Kazaxcman

Pak 000/104HON KHUIIKM HAXOAUTCS HA TPEThEM MECTE cpe-
11 BceX (hopM 3JI0KaueCTBEHHBIX HOBOOOPA30BaHUI y MYKUHH,
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a y JKCHIIMH — Ha BTOPOM MeCTe T0clie paka Jerkux. HaunHas
¢ 2011 r. B Pecniybnuke Ka3zaxcran mocienoBaTenbHO peausy-
I0TCs1 HAL[OHAJIBHBIE [IPOrpaMMbl Pe(OPMHUPOBAHHS 31PABOOX-
PpaHC€HUA, U KOTOPBIX MMOBBIIICHHUE KA4YE€CTBA OHKOJIOTHYECKOM
TIOMOIIHU SABJIACTCSA OAHUM M3 OCHOBHBIX IPUOPUTETOB.

Lenbto ncciaenoBaHus SBUJCSA aHAIU3 AMHAMUKH 3aboJe-
BaGMOCTH U CMEPTHOCTH OT paka 000104HOM Kuiku B Pecrry-
onuke Kazaxcran 3a nepuon 14 net (¢ 2004 mo 2017 romsr).
nOJ’[y'—leHHble B pE3yJIbTaTC HUCCICAOBAaHUA TaHHBIC ITO3BOJIA-

I0T cJeNaTh BBIBOA O pocTe 3a00J1eBa€MOCTH pakoM 000104-
HOM KMILKM cpenu HacedeHus Kazaxcrana, urto, 1o Bced Bepo-
SITHOCTH, O0YCIJIOBJICHO HA4YajoOM CKPHMHHUHIOBOW IPOrpaMMbl B
2011 r. (IlporpamMma pedopMHPOBaHUS 31PaBOOXPAHEHUS).
VYcTaHOBIIGHBI CHHXKEHHE CMEPTHOCTH, MUK 3a00JeBaeMOCTH
- 70 ner u crapuue. Pax peruonos Kazaxcrana, Bkitouas Boc-
touHo-Ka3zaxcranckyto u IlaBinomapckyro oGiactu, AeMOH-
CTPUPYIOT Oosiee BBICOKHE YPOBHH 3a00JIEBAEMOCTH PAKOM
000/J0YHO KHIIKH.
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COMPARISON OF POSTERIOR CAPSULE OPACIFICATION
AFTER IMPLANTATION OF SAME DESIGN SINGLE-PIECE HYDROPHILIC
AND HYDROPHOBIC ACRYLIC INTRAOCULAR LENSES

Dvali M., Tsertsvadze O., Mekvabishvili G.

Thilisi State Medical University, Department of Eye Disease; Eye clinic “Akhali Mzera”, Thilisi, Georgia

Cataract surgery is the oldest documented technique. Yet it
has greatly evolved only in the latter half of the past century.
The development of the intraocular lens and phacoemulsifica-
tion as a technique for cataract removal could be considered
as the two most significant achievements, in the surgical field
[4,17]. Nowadays, cataract surgery is the most commonly per-
formed surgical procedure in Georgia (Caucasus). This is due
to the increasing incidence of cataracts and the quality of the
operation. The development of cataract surgery, particularly
phacoemulsification with intraocular lens (IOL) implantation
significantly improved short and long-term visual outcomes in
patients. However, posterior capsule opacification (PCO) re-
mains the late sequel of phacoemulsification and is the leading
cause of decreased visual performance after uncomplicated cata-
ract surgery [7]. Despite the fact, that Nd: YAG laser posterior
capsulotomy is highly safe and effective procedure in treating
PCO, it might be associated with serious ocular morbidity and
complications, such as rhegmatogenous retinal detachment,
cystoid macular edema, anterior uveitis, significant intraocular
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pressure elevation ect. [12]. Various studies have tried to explain
the occurrence of PCO. Some have implicated the surgical tech-
nique [3,15,20], while vast majority of studies targeted the IOL
material [9,12,13] and its design [6,11,16].

The performance of any particular intraocular lens is deter-
mined by various factors, such as intraocular lens biomaterial,
design and host reaction. The biocompitability of intraocular
lens material is based on 2 major criteria: uveal biocompatibility
and capsular biocompatibility. Uveal biocompatibility is deter-
mined by inflammatory hostresponse of the eye against the im-
plant [14]. Different clinical studies compared the inflammatory
reaction after implantation of different biomaterials [2,5,18,19].
Currently used foldable IOLs as hydrophobic and hydrophilic
according to material properties showed that hydrophilic IOLs
have better uveal biocompatibility compared to hydrophobic
ones [10,18]. The pathogenesis of capsular biocompatibility in-
cludes proliferation and migration of lens epithelial cells. There
are two types of lens epithelial cells: Anterior epithelial cells
(“A” cells) and equatorial cells (“E” cells). These two cell types
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differ in terms of function, growth patterns and pathologic pro-
cesses. “A” cells are not capable to migrate and remain in place.
They are prone to a transformation into fibrous-like tissue. In
contrast, “E” cells tend to migrate posteriorly along the poste-
rior capsule. These cells exhibit mitotic activity, growing in vol-
ume and differentiating in fibrillary structure. They form large,
balloon-like bladder cells (cells of Wedl), producing Elschnig
pearls. Mostly “E” cells are responsible in development of PCO.
Therefore, indicators considered in the clinical evaluation of
IOL capsular biocompatibility are posterior capsule opacifica-
tion resulting from the proliferation and migration of lens epi-
thelial cells, particularly “E” cells, anterior capsular opacifica-
tion (“A” cells), or ongrowth of lens epithelial cells onto the
anterior surface of IOL [1,8].

Posterior capsule opacification is well-known and common
long term sequel of uneventful cataract surgery. The impact of
intraocular lens design and material on posterior capsular opaci-
fication is still under active investigation.

The goal of this study was to compare posterior capsule opaci-
fication following same design, singe-piece acrylic hydrophilic
and hydrophobic intraocular lens implantation.

Material and methods. The study evaluated 164 eyes. Eyes
were divided in 3 groups: Group lincluded 73 eyes, where acryl-
ic hydrophilic IOL was implanted, Group 2 included 57 eyes,
where acrylic hydrophobic IOL was implanted, Group 3 of 17
patient’s 34 eyes, where in one eye acrylic hydrophilic (hydro-
philic arm) and in fellow eye acrylic hydrophobic (hydrophobic
arm) IOL was implanted, respectively. Patients were evaluated
during first postoperative day, 1 week, 1, 3 6, 12 and 18 months
following surgery. Subjective refraction, uncorrected distance
visual acuity (UCDVA) and best corrected distance visual acu-
ity (BCDVA), contrast sensitivity, grade of posterior capsular
opacification and the rate of neodymium-doped: YAG (Nd:YAG)
laser treatment was documented during follow-up visits.

Results and discussion. 164 eyes were included in the study
(Fig. 1). There was no clinically and statistically significant dif-
ference at 1, 3, 6, and 12 months between Group 1, Group 2
and the eyes included in Group 3. However, at 18 months, there
was statistically and clinically significant difference between the
groups. In Group 1, decreased visual acuity due to PCO was evi-
dent in 8 (10.8%) eyes. In Group 2, 3 (5.2%) eyes with acrylic
hydrophobic IOL had clinically significant PCO. 1 (5.8%) eye.

I Gr“!—'_P Il Group
Hydrophilic IOL Hydrophobic IOL
74 Eyes in total 60 Eyes in total

57
Eyes Eyes

HEEyes MEEyes PCO (10.8%) [M@Eyes WMEyes PCO (5.8%)

Fig. 1. Totally 164 eyes were included in the study
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In the hydrophobic, and 3 (17.6%) eyes in hydrophilic arms of
the Group 3 had clinically significant PCO (Fig. 2). All eyes
affected by clinically significant PCO (total 15 eyes) underwent
Nd:YAG laser posterior capsulotomy.

Double-blind, prospective randomized clinicalstudy evalu-
ated 164 eyes divided in 3 groups: Group 1 included 73 eyes,
where acrylic hydrophilic IOL was implanted; Group 2 included
57 eyes, where acrylic hydrophobic IOL was implanted and
Group 3, which included 17 patient’s 34 eyes, where in one eye
acrylic hydrophilic and in fellow eye acrylic hydrophobic IOL
was implanted. Patients were evaluated during first postopera-
tive day, 1 week, 1, 3,6, 12 and 18 months following surgery.
Patient’s subjective refraction, Snellen’s uncorrected distance
visual acuity (UCVA), dilated slit-lamp examination to exam-
ine IOL centration the overlap of anterior capsule on IOL optic,
posterior capsular changes as well as the rate of neodymium-
doped:YAG (Nd:YAGQG) laser treatment was documented during
follow-up visits. Inclusion criteria was nucleus grade up to +4
by LOCS 1II classification and patient’s age from 60 to 70 year.
Patients, who had any underlying ocular or systemic comorbidi-
ties, such as diabetic retinopathy, autoimmune/connective tissue
disease, pseudoexfoliation syndrome, any type of glaucoma,
past ocular history of inflammation or surgery, were excluded
from the study. Patients, who had any intra, or postoperative
complications, such as posterior capsular rent, vitreous loss,
anterior vitrectomy, severe postoperative anterior chamber in-
flammatory response,toxic anterior segment syndrome (TASS),
as well as patients with abnormal ocular anatomy axial length
(AL) > 25.00 mm and < 21.00 mm were excluded from the
study. Patients, who didn’t proceedto follow-up visits, were also
excluded from the study.

Single-piece, same design acrylic hydrophilic (SPIRANT
CLA-VVBS0CLA) and hydrophobic (SIGNET AVBI10SCA)
I0Ls by same manufacturer (Lifeline Medical devices Ind.) with
optic diameter 6.0 mm and an overall diameter 12.00 mm were
utilized in the study. Either IOL has C-loop haptic configuration.
Optic has 360° square edge design.

Written consent was obtained from all patients in order to
participate in the study. The study adhered to the tenets of the
Declaration of Helsinki.

Surgical technique. Patients were operated by same surgeon
under peribulbar anesthesia after pupil was dilated with tropi-

Il Group
Hydrophilic 10L Hydrophobic 10L
17 Eyes in total 17 Eyes in total
17
Eyes Eyes

HEyes [EEyes PCO (17.6%) [@Eyes i Eyes PCO (5.8%)

Fig. 2. Among the eyes of the hydrophobic arm of Group 3, 1
eye (5.8%) had clinically significant PCO and 3 eyes (17.6%) in
hydrophilic arm of Group 3 had clinically significant PCO
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camide 1% and phenylephrine 5%administration. A single planar
clear corneal incision was created using 2.2 mm metal tip knife
at 12 o’clock. Two side port paracentesis were made using a
1.0 mm clear-cut side port knife. 5.5 mm continuous curvilinear
capsulorhexis (CCC) was initiated using Utrata forceps. Phaco-
emulsification was done using Infinity Vision System (Alcon
Laboratories, inc.), operating in burst mode. The nucleus was
cracked with direct chop technique. Effective phaco time was
(EPT) 6.4+- 2.8seconds and ultrasaound time (UST) 49.3+16.7
seconds, respectively. After complete removal of lens material,
anterior chamber was filled with an ophthalmic viscosurgical
device (OVD). Foldable hydrophilic or hydrophobic IOL was
implanted in the capsular bag. OVD was completely removed
from anterior chamber using bimanual irrigation and aspiration
hand-piece. The anterior chamber was formed and clear corneal
incision was sealed.
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SUMMARY

COMPARISON OF POSTERIOR CAPSULE OPACIFI-
CATION AFTER IMPLANTATION OF SAME DESIGN
SINGLE-PIECE HYDROPHILIC AND HYDROPHOBIC
ACRYLIC INTRAOCULAR LENSES

Dvali M., Tsertsvadze O., Mekvabishvili G.

Thilisi State Medical University, Department of Eye Disease;
Eye clinic “Akhali Mzera”, Thilisi, Georgia

The aim of the study was to determine the correlation between
implanted IOL material type and posterior capsule opacification.
At 12 month, there was no statistically and visually significant
changes in all controlled groups. At 18 month, 3 eyes (5.2%)
from Group 2 and 1 eye (5.8%) from hydrophobic arm of Group
3 had visually significant PCO and underwent Nd:YAG laser
posterior capsulotomy. 8 eyes (10.8%) in group 1 and 3 eyes
(17.6%) in hydrophilic arm of Group 3 required Nd:YAG la-
ser posterior capsulotomy. At 3, 6, and 12 month compared to
baseline (1 month postoperatively), there was no statistically
and clinically significant difference in visual acuity and subjec-
tive refraction between the groups. At 12 month, 3 patients (4%)
from group 1 and 1 patient (6%) from hydrophilic arm of group
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3 complained of glare sensitivity, especially in mesopic condi-
tions. At that point, interestingly, no patient from Group 2 and
hydrophobic arm of Group 3 complained about glare sensitiv-
ity. In terms of UCDVA, 68 eyes of group 1 (91%) achieved
20/20 or better distance vision, 71 eyes (96%) achieved 20/25
distance vision. In Group 2, 50 eyes (87%) achieved 20/20 or
better distance vision, 52 eyes (92%) achieved 20/25 distance
vision. In Group 3, 14 eyes (82%) of hydrophilic arm achieved
20/20 or better distance vision and 15 eyes (88%) achieved
20/25 distance vision. In hydrophobic arm of group 3, 16 eyes
(94%) achieved 20/20 or better distance vision. UCDVA was
examined with ClearChart 2 Digital Acuity System (Reichert
Technologies), using Landolt C optotypes. Biometry data was
acquired by IOLMaster-500 (Carl Zeiss, Meditec). Contrast sen-
sitivity was evaluated with ClearChart 2 Digital Acuity System
(Reichert Technologies), using Pelli-Robson Contrast Sensitiv-
ity Chart. At 1, 3, 6, month there was no statistically signifi-
cant difference between controlled groups in terms of contrast
sensitivity. At 12 month, 5 patients (6%) from Group 1 and 3
patients (17%) from Group 3 hydrophilic arm had slightly de-
creased contrast sensitivity. There was no changes in contrast
sensitivity in eyes of Group 2 at 12 month period. The study is
still ongoing. The patients will be evaluated at 24 month and 36
month postoperatively.

Keywords: Intraocular lens (IOL). Posterior capsule opacifi-
cation (PCO).

PE3IOME

CPABHUTEJIHBI AHAJIU3 PASBUTUS BTOPUYHOM
KATAPAKTBI HOCJIE UMIIJIAHTAIIMH T'MAPODUNJI-
HBIX U TUAPO®OBHBIX NOJI OJHOI'O IU3AUHA

JBaau ML.JL., Lepusansze O.P., MexBadumsuau I.E.

Tounuckuii  2ocyoapcmeeHHvlil  MeOUYUHCKULL  yHUSepcumen,
Odenapmamenm enasuvlx Oonesweil, Inasnas Knunuxa “Axanu
Msepa”, Tounucu, I pysus

Lenb nccnenoBaHus - ONPEAETUTh KOPPENAILMIO MEXIY TH-
MIOM MaTepuaia UMIUITAHTHPOBAHHBIX MHTPAOKYNISPHBIX JIMH3 U
MMOMYTHEHHEM 3a1Hel karncyibl. Crycts 12 MecsleB cTaTuCTH-
YECKHU U BU3yaJbHO 3HAYMMBIX N3MEHEHHUH HU B OJJHOU U3 TPy
He BeisiBIeHO. Cryctst 18 mecsiues 3 (5,2%) rmasza u3 I rpynmst
u 1 (5,8%) rma3 u3 rugpodpobuoro orpaga Il rpynmer nmenn
BU3YallbHO 3HAUMMOE IMOMYTHEHHE 3aJHEH KarCylbl M Tepe-
Heenn Nd:YAG nasepHyto 3ajHi010 Karncyinotomuio. 8 (10,8%)
mazam u3 1 rpynmst u 3 (17,6%) masam u3 ruapoduibHOTO
pykaBa Il rpynner norpedoBanace Nd:YAG-nazepHast 3aaHss
kancynotomus. Criyerst 3, 6 u 12 Mecs1eB B CpaBHEHUH C HC-
XOOHBIM ypoBHeM (1 MecsIl mocie onepanyu) CTaTHCTHYECKU
U KIMHUYECKH 3HAaYMMOM Pa3HMIBI B OCTPOTE 3PEHUS U CyOb-
eKTHBHOM pedpakiuuu MeXIy TpylIaMd He HaOIroaanoch.
Cnycrs 12 mecsaueB 3 (4%) mamuenta | rpynmost u 1 (6%) u3
ruapoduiasHoro orpsiza Il rpynmsl skanoBanuch Ha YyBCTBH-
TENIBHOCTh K SIPKOMY CBETY, OCOOEHHO B ME30MHYECKHX YCIO-
Busx. OpHako, HM oauH mauueHTt u3 Il rpynmsr u rugpodoo-
Horo orpsana Il rpynmel He *anoBajics Ha YyBCTBUTEIBHOCTh
k Onmukam. C touxu 3perust UCDVA, 68 (91%) a3 I rpynmer
nocturnu 20/20 nmu myueit ganeHO30pKocTH, 71 (96%) ras -
20/25 nanbHO30pKOcTH. Bo II rpynme 50 (87%) rma3 pocturiu
20/20 nnm Oosplieit ganpHO30pKOCTH, 52 (92%) miasa - 20/25
nanbHo30pKocTH. 14 (82%) mia3 ruapodunbHoro orpsina 111
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

rpymmsl gocturin 20/20 wian Gouibliel  1ajgbHO30PKOCTH, a
15 (88%) mma3 - 20/25 manpHO30pKOCTH. B rHapodoOHOM OT-
psine 111 rpynmer 16 (94%) a3 gocturiu 20/20 wan Gonbluei
nanbHo3opkoct. UCDVA wmccienoBan ¢ NMOMOIIBIO CHCTEMBI
ClearChart 2 DigitalAcuity (ReichertTechnologies) ¢ nucmomnb-
3oBaHueM KonrotunoB Landolt. lanHble OMOMETPUM MOy YEHBI
¢ nomorueio IOL Master-500 (Carl Zeiss, Meditec). UyBcTBu-
TEJIBHOCTbH K KOHTPACTY OLICHUBAJIU C IIOMOIIbIO CUCTEMBI Clear
Chart 2 Digital Acuity (Reichert Technologies), ucrionb3yst ana-
rpammy koHtpactHocTH Pelli-Robson. Crycers 1, 3, 6 mecsies
CTaTHUCTUYECKHU 3HAYMMOI PpasHULbl MEXKAY KOHTPOJIUPYEMBIMU
rpynmnamu ¢ TOUKU 3pCHUA KOHTpaCTHOﬁ YYBCTBUTCIBHOCTHU HE
BbIABIECHO. Criycts 12 Mecsnes 5 (6%) nauueHToB | rpynmnsl u
3 (17%) 111 rpyniisl THAPOGHUIBHOTO OTPsiIa UMEITH ClIeTKa CHU-
JKEHHYIO KOHTPACTHYIO 4yBCTBUTENILHOCTh. M3MeHeHMit KoH-
TPACTHOI 4yBCTBUTEIBHOCTH B I1azax Il rpynmsl Ha mpoTsixe-
HUK 12-MecsuHOrO neproja He HaOmonanock. McciaenoBanue
BCe ele npogoinkaercs. [lanuenTsr OyayT oOciieoBaHbl mocie
omnepaiy ciycts 24 u 36 MecsueB Ui yCTaHOBJICHUS OTAAICH-
HBIX PE3YJIbTATOB.
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SHJIOMETPHUO3 U BEPEMEHHOCTbD (OB30P)

Cemepiok T.A., Baxtusipos K.P., boraueBa H.A.

Dedepanvroe 20CyOapcmeeHHoe A6MOHOMHOE 00pasosamenvHoe yupedcoeHue svicuiezo oopazoeanus Ilepewiii Mockosckuil
2ocyoapcmeenublti meouyunckuil ynusepcumem um. .M. Ceuenosa Munzopasa Poccuu (Ceuenosckuil ynusepcument)

becrmoaue sBnsieTcsl OAHUM U3 BEAYLIMX CHUMIITOMOB, BBI-
sBisieMblX B 30-50% ciydaeB y JKCHIIMH C DHAOMETPUO30M.
CymiecTByeT MHOXKECTBO (DaKTOPOB, MOTECHINAIBEHO BIHSIONIHX
Ha WX (EPTHIBLHOCTHh: AHATOMHYCCKHE W3MEHCHUS OpPraHOB
MAaJIOTO Ta3a, HapyIICHUE TPAHCIIOPTHOW (PYHKIIMU MAaTOYHBIX
TpyO BeiencTBIEe 00pa30BaHUs CIIAacK, HAPYIICHUE CTEPOUIO- U
(oJTHKyIIOTeHEe3a, aHOBYJISIINS U IEPUTOHECATHHBIC H3MCHEHUS,
CIOCOOCTBYIOIMINE BO3ZHHKHOBEHUIO BPEIHOTO ITPOOKCUIAHTHO-
ro MUKPOOKPYKEHHs, KOTOPO€ MOJKET BIIMSATH HAa Kaue€CTBO U
KOJIMYE€CTBO OOILIMUTOB U BBI3BIBATH HAPYIIEHUE PELENITUBHOCTH
sugomerpus [1,7,18]. MccnenoBanust moaTBepIuiIn, 4TO SHA0-
METPHO3 YacTO CBSI3aH C UBMEHEHHUSIMI MUOMETPHSI, B YACTHOCTH
BBICOKOCTICIIUATN3NPOBAHHON U (DYHKIIMOHAIBLHO 000COOICH-
HOM MaTOYHOW CTPYKTYpBI, M3BECTHOM KaK «II€PEXO/IHAsl 30Ha»
[9,22]. YKenmuHBl ¢ TIYOOKMM HWHQHIGTPATHBHBIM JHJOME-
TPHO30M YaCTO MPHOETAIOT K MPUMEHEHHIO BCIIOMOTaTEIbHBIX
penponykTuBHBIX TexHonoruid (BPT), uro siBrsiercs: 3HAYMMOMN
po0IeMOH, TaK KaK 3TO CBSI3aHO C BHICOKUM PUCKOM Pa3BHTHS
OCJIOKHEHHI M HEOIarompHsTHBIX HCXOI0B OepeMeHHOCTH [19].
Hecmotpst Ha TO, 4TO C pacnpocTpaHEHUEM SHIOMETPUO3a UH-
JIeKC (PepPTUITEHOCTH CHIKAETCS, BCE OOBIIEMY YHCITY KECHIIUH
yAaeTcsi TOCTUTHYTh OepeMeHHOCTH ¢ momomnsio BPT [9], a
HEKOTOPBIM M CIIOHTaHHOW OepeMeHHOCTH. Ecnm manueHTke ¢
SHJIOMETPHO30M yJaeTcs 3a0epeMeHeTh, BO3HHKAeT mpobdiemMa
COXpaHEHUs TOH OepeMEeHHOCTH.

JlaHHBIC CBUICTEIBCTBYIOT, YTO OCPEMEHHOCThH ITOJIOXKH-
TEJBHO BIIUSET HA TEUCHHUE YHIOMETPHO3a, UCKITFOUasi OOJICBON
cuHIpoM [9] u okaspiBas ONArONMpPUSATHOE BIUSHHE Ha TEMITBI
pocTa U 4acToTy PEeLUIUBOB YHIOMETPHO3a, YTO B HEKOTOPBIX
CITydasix MOXKET BBI3BIBATH PErPecCHI0 00pa30BAaBIIMXCS OYa-
roB [32]. Eme B 1949 rony Beecham u coaBt. oT™meTwiu, 4to
OepeMeHHOCTh sBIsieTCs 3()(HEKTHBHBIM MPOMUIAKTHYCCKIM U
JIe4eOHBIM «CPEICTBOMY TPOTHB dHAOMeTpro3a [3]. B 1965 1.
McArthur u coaBT. B CBOEM HCCIIEIOBaHHH MTOKa3aJH, 4TO Oe-
PEMEHHOCTh YacTO CONPOBOXKIAECTCS YMEHBIIEHUEM Pa3MEpPOB
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HEOBapHUaJIbHBIX YHJOMETPHOMIHBIX OpaxeHuil [28], uto nox-
TBEPKJICHO BEICOKMMU [10KA3aTEIIMU PACIIPOCTPAHEHHOCTH 3H-
JIOMETPHO03a y KeHIINH C HeOOJIBIIINM KOJINIeCTBOM aeTelt [29].
TonoxwurensHoe BIMsSHAE OEPEMEHHOCTH Ha TEUEHHE DHIOMe-
TpHO3a CIeAyeT OOBSICHUTH MOJABICHHEM OBYJISIIIHNA H aMEHO-
peeit, MpeaoTBpalaoe KpOBOTEUECHUS U3 YHJOMETPHONTHON
TKaHU, JEIHUAYaTbHBIMA M3MEHEHUSIMA U HEKPO30M, MHIYIH-
POBAaHHBIM BHYTPH ITOPaXKEHHH, a TakKe pa3IMIHbEIMI MeTabo-
JMYEeCKUMH, TOPMOHAJIBHBIMH, UMMYHHBIMH ¥ aHTHOTE€HHBIMH
M3MEHEHUAMH, CBSI3aHHBIMH C OepeMeHHOCThIo [12,25]. [TosB-
JICHUE CUMIITOMOB, CBA3aHHBIX C HIOMETPUO30M TOJIBKO I1OCIIE
MEHapXxe, ¥ UX PEerpecc Mocae MEHOMay3bl, UCIOIb30BaHbI B Ka-
YeCTBE JOMOTHUTEIBHBIX apIYMEHTOB B ITOJIb3y OJIaronpHusiTHO-
TO BIUSIHASL OSPEMEHHOCTH Ha dHIoMeTpro3 [13].

Heo0xonmMo OTMETHTS, YTO TaHHBIE O BIMSIHAN OEpeMEHHOCTH
Ha SHJIOMETPHO3 NMPOTUBOPEUNBEI, U OEPEMEHHOCTH Yy JKEHIIUH C
SHJIOMETPUO30M HE BCET/1a IPUBOIUT K HCUC3HOBEHUIO CUMITOMOB
U YMEHBIICHUIO Pa3MEpOB 3HIOMETPHOUIHBIX NopaxkeHuid. bonee
TOTO, TIOSIBJISIETCSI BCe OOJIBINE JOKA3aTeIbCTB, UTO SHIOMETPHO3
MOXKET MOBIHATH HA UCXO] OepeMeHHOCTH [23].

Brusnue 6epemennocmu na s3HOOMempuo3

BepeMeHHOCTD SBIISIETCS YHUKAJIBHOW MOJEIBIO in VIvo s
UCCIICOBaHNs JUHAMUKU POCTa SHAOMETPUOUIHBIX IOpaxe-
HUH B CrIenM(UYEeCcKOil TOPMOHAIBEHOM, NMMYHOJIOTHIECKOH 1
MeTabonnieckoi cpene [24].

Bo Bpems OepeMEHHOCTH KIIETKH CTPOMBI SHIOMETpPUS TH-
nepTpopupyoTcs U GOPMHUPYIOT COCYIUCTYIO AEHHIyaIbHYIO
000J104Ky OepeMeHHOH MaTkh. DTOT NPOLECC M3BECTEH Kak
JeNUTyalTu3anis ¥ CUATAeTCs peaknnel Ha Gu3nonornieckoe
HOBBIIICHUE YpPOBHA mporecrepoHa [15,40]. Dxrommueckue
CTPOMAJIbHBIE DHIOMETPHANbHbIE KIETKH MOTYT pearupoBaTh
AQHAJOTMYHEIM 00pa3oM M ONPEENSIThCS B BHE COTHIHBIX CO-
CYIUCTBIX y3€JIKOB B HJIOMETPUOUIHBIX UMILIAHTaTaX [8].

Benaglia L u coaBT. BBICKA3bIBAIOT MPEANOIOKEHUE, YTO H-
JIOMETPHOMBI, MOKPBITHIC 3HIOMETPHUEM, KOTOPBI CKIOHEH K
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JIeLMIyaJIn3alii, MOTYT COKpAILAThCS B pa3Mepax U Jaxe Moa-
BEprarbcs MOJHOMY «Hcue3HoBeHMIo» [4]. [lenunyanpHas pe-
AKIMsl STMYHUKOB SIBJSIETCS PEAKIMeil MECTHBIX KJIETOK CTPOMBI
Ha M3MCEHEHMs] TOPMOHAIBLHOTO (hOHA BO BpeMs OepeMEHHO-
ctu. JleuuayanbHble KJIETKH OOBIYHO BCTPEUYAIOTCS OTACIb-
HO B BuJe HEOOJIBIINX Y3€JIKOB MJIM CIMBAIOIIMXCS CJIOEB B
HIOBEPXHOCTHOM KOPKOBOM CJIO€ CTPOMBI SMYHHMKA M Ha OBa-
puaabHON MOBEPXHOCTH, a Yallle B EpUOBApUATIBHBIX CIaii-
Kax WM pyOIOBBIX CpalieHusX. MI3MeHeHHbIE KanuuIsipbl 1
MHOTOYHUCIICHHBIE JIUM(POLUTHI, KaK MPaBUIO, HAXOAATCS B
npenenax oyaros [14].

BosbIIMHCTBO  A€LMIYya IM3UPOBAHHBIX JHIOMETPUOM IIPH
COHOrpa)MuecKOM HMCCIICI0BAHMN OMKCHIBAIOTCS KaK OKPYIJIbIe
BAaCKYJISIpU30BaHHbIE COCOYKOBBIE pa3pacTaHus C TIIaJKUM KOH-
TYpPOM BHYTPH KHCTbI C OJHUM HJIM HECKOJIBKMMH KHCTO3HBIMH
JIOKyCaMH ¥ BHJIOM «MaTOBOTO CTEKJIa» WJIM C HU3KUM YPOBHEM
9XOT€HHOCTH KHCTO3HOU JKHIKOCTH. DTH 3X0rpadHuecKue mpu-
3HAKH XapaKTepHbI [UIs yAAJICHHBIX B JJAJIbHEHIIIEM eIy ai-
3MPOBAHHBIX YHIOMETPHOM OepeMeHHbIX jkeHIuuH [27]. MPT-
HpHU3HAKAMH JCLHUyaTU3UPOBAHHON YHIOMETPHOMBI SIBJISIOTCS
HOSIBJICHHE HAa PAaHHUX CPOKaX OEPEeMEHHOCTH B 9HJOMETPHOME
COJNIM/IHBIX TIAJKUX JOJIBYAThIX Y3€JIKOB C BBIPAXXCHHOW BHY-
TpeHHEil BacKyisipu3alueid, 4To, M0 WHTEHCHMBHOCTH CHTHAla
U CTPYKType, JEMOHCTPUPYET CXOACTBO C JICLUIYyaIU3UPOBAH-
HBIM DHJIOMETpHEM B Matke [31].

MNmeercs HeOombioe xonuyecTBo pador [2,35,37], onucki-
BAIOIIMX BBDKUIATEIBHYIO TAKTHKY y KEHIIMH C JUarHOCTH-
POBaHHOH JelMIyaJn3UPOBAHHON 3HIOMETPUOMON BO BpeMs
O6epeMeHHOCTH. Y OOJIBIINHCTBA MALMEHTOK IPU COHOTrpaduye-
ckoM i MPT-uccnenoBanusix 1Mo OKOH4YaHUKM OEPEMEHHOCTH
OTMEYAeTCsl yMEHBIICHNE YHIOMETPHOHUIHBIX KUCT IMYHHKOB.

B perpocnextuBHoM mccnenoBanun Yutaka Ueda u coasr.
[38] npoananuzupoBaHbl AaHHbIE 24 OCPEMEHHBIX C DHJIIOME-
TPUOUTHBIMU KUCTAMU SIMYHUKOB. Y 12% naIeHToK B dH10Me-
TPUOMax BBISBICHBI NIPU3HAKU Jenuiyanusanuu. Mccienosa-
HHE TI0Ka3aJ10, YTO pa3Mepbl KUCT YMEHbIIMINChH TOJIBKO y 52%,
y 28% m3MeHeHnit He oOHapyxeHo, a y 20% BBISIBICHO yBEJIH-
yeHue KUCT. [Io MHEeHHIO aBTOPOB, crielu(prYecKre JOKaIbHbIS
WIH CHUCTEMHBIC IPEIPOIOBhIE TOPMOHAIILHBIE W3MEHEHUsS, B
TOM YHCJIE HEYKJIIOHHO PACTYyILHE YPOBHU IIPOreCTEPOHA, BbI3bI-
BAIOT 3aME/UICHHUE WM [IPEKPALICHUE POCTa YHIOMETPHOUIHBIX
reTepOTONMH, MOATBEPXKACHA TAKKE PACHPOCTPAHEHHAs aKy-
IIepcKasi TAKTHKA, COMNIACHO KOTOPOH XUpyprudeckoe ynajieHue
9HJOMETPHO3a SUUHUKOB BO BpeMsi OEPEMEHHOCTH HE SIBIISIETCS
00513aTeIIbHBIM.

Benaglia L. u coaBr. [4] OLCHMIN KOIMYECTBO U pa3Mep dH-
JIOMETPHOM JI0 U T0cJIe OepEeMEHHOCTH Y skeHIIUH ocie DKO:
y 24 manueHToK ObLIO BBISBICHO 25 SHIOMETPHUOM - B OIHOM
cllydae ¢ AByCTOPOHHUM IOPAKCHUEM, YMEHBIICHUE Pa3MEpOB
HaOmonanock y 13 (52%) mauueHTok, HopaxeHusl He U3MEHU-
ek y 7 (28%), yBenuuenue 3aperucrpuposato y 5 (20%) Ge-
PEMEHHBIX. YYeHbIEe IPEANONaraloT, YTO TPUITEPOM POCTa, 110
BCEH BEPOSITHOCTH, BBICTYNAET OOIIMPHBINA HEKPO3 SHIOMETPHS,
BBICTWJIAIOLIMI BHYTPEHHIOIO MOBEPXHOCTh KUCTBI. Pesynbra-
TOM 3THX IPOLIECCOB SIBIISIETCS «OCBOOOXK/ICHNEY» KUCTBI OT XKU3-
HECIIOCOOHOTO 3HIOMETPHUS, YTO IPUBOAUT K €€ MOCTECICHHOH
pe3opOrum.

Bilotas M. u coaBT. [6] rcciienoBay BIUsSHIE OCPEMEHHOCTH
Ha 9HJIOMETPHO3 y MBIIICH C XUPYPrUUSCKH HHIYIUPOBAHHBIM
9HJOMEeTpHo30M. HecMoTpst Ha TO, 4TO Yy OEpeMEHHBIX MbIILIEH
9HJOMETPHOH/IHBIC IOPAKEHUSI YBEIMYWINCH B 00beMe, B Ova-
rax ObLIM BBISIBICHBI TMCTOJIOTHYECKHE MapKepbl HHBOIIOLNH,
YTO MOJATBEPHKAAIOCHh HAIMYMEM HEKPO3a, JICHKOIUTAPHONU HH-
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¢dubTpanueit, aenuayanTnu3anueii CTpoMBl, YIUIOLIEHUEM WIIN
Jla)ke OTCYTCTBHEM HKeJIe3UCTOoro snurenus. [Ipu 3TomM B 3HJI0-
MCTPUOUIAHBIX o4darax y HeGepeMeHHle MBIIIEH OTCYTCTBOBaA-
JI1 UBMCHCHUS KEJIE3 U CTPOMBI. ABTOpr npeamnojiararoT, 4YTo
OepeMEeHHOCTh OKa3bIBaia OJIaroNpUsTHOE BIMSHHUE HA TEYCHHE
9HJOMETPHO3a T.K. B CTPOME IPOMCXOIUIIO YCHUIICHHE arlolTo3a,
a B OIMTEINH - CHIDKEHUE Mporepanuy KJISTOK B CPABHEHUH
¢ HeOepeMeHHbIMU MblamMu. HecMoTpst Ha HU3KHH ypoBEHb
aronTo3a B KEJIC3UCTOM SIHUTEIINH, Pe3yIbTaThl OKa3aiH, YTO
OH HAaXOJHUTCs B CTaAWH MHBOJIFOLIUHA.

B nuteparype HenOCTaTOYHO IAHHBIX O BIMSHUM OepeMeH-
HOCTH Ha mnpoiudepannio SHIOMETPUOHIHBIX IOPaXKEHHUIL.
Onnako B uccienosannu Cohen J. u coast. [16], B KoTOpOoM
aHaJIOrM4YHO uccnenoBanuio Bilotas M. u coaBr. [6] uHmyu-
POBAJICS SHAOMETPUO3 Y MBIIICH, TOKa3aHO, YTO OEPEMEHHOCTh
OKa3bIBACT BIMSHNE HA MOP(OJIOTHIO YHIOMETPHOUIHBIX TTOpa-
JKCHUI U MPUBOAMT K U3MCHCHHIO MX MpOIH(epannu, a TakKe
K aKTHBAI[MK aHTHOTeHe3a U TuMdanruoreneza. O6 M3MECHEHUH
nponudepanun KJIeToK CBUIACTEIbCTBYET YCHICHHE YKCIPECCUH
Ki-67 kak B jKeJIe3UCTOM, TaK ¥ B CTPOMAJIbHOM KOMIOHEHTaX
supoMeTpuosa. Ki-67 sBisercst saepHbIM OeliKoM, HaOroma-
eMbIM B npoiudepupyronmx kierkax. [Iockoabky 3ToT Genok
XOPOLIO BBISBISIET MOP(HOIOrHIeckue 0COOSHHOCTH Mposnde-
paLyy KJIETOK, OH YacTO MCIIOJIB3yeTCsl B Ka4eCTBE MUTOTHYE-
CKOTo MHJEKca M i kiaccudukamuu omyxoned [17]. M3me-
HEHUsI aHTMOreHe3a U JMMdaHruorene3a ObUTH OMOCPEIOBAHBI
yeenuueaneM VEGFA, VEGFR2 u -3 (vascular endothelial
growth factor) - cocyaucTeiMu SHIOTENNATBHBIME (hAKTOPAMH
pOCTa, 0 YeM CBHICTEIbCTBYET TAKKE YBEIMUCHUE TNIOTHOCTH
MHKpococyzoB. M3meHeHus Bo BpeMs OEpeMEHHOCTU IPUBO-
JWIN K YMEHBUICHUIO 061>eM3. nopa)xel-n/lﬁ " J0JIU KHUCTO3HOI'O
KOMITOHEHTa, a TaKKe K MPeoOpa3oBaHUI0 apXUTEKTOHUKH Iie-
PUTOHCAJIBHBIX SOHAOMETPHUOUHBIX O4Yaros. ABTOpr npeamnoja-
raroT, 4TO CyHICCTBYET ((FeCTaLIHOHHbeI NEePEeKIIo4Yareiib», CTU-
MYJIUPYIOLIUNA YMEHbLICHUE pa3Mepa SHAOMETPUOUIHON KUCTHI
U yBeNMUUBAIOIIMi ee npoiudepanuto [16]. Scotti S. u coast.
[36] craBsar mox coMHeHuWe 3HaueHHE Mpoiudepanuy KIeTOK
IpHU SHAOMETPHUO3EC, OTMETUB, YTO JIHUTCIHUAJIBHBIC KIETKU HE
ObUTH TUIICPIPOTU(EPATUBHBIMHU, & CKOpEC MPOSIBISUIA WHBA-
3UBHBIE CBOMCTBA B OTJIUYHUE OT JYTOIUYCCKOI'0 SHIAOMETPUS.

Coccia M. u coaBT. [15] uccnenoBaiu BAMSHAE TOPMOHAIb-
HOI1 cpezibl BO BpeMst OepeMEeHHOCTH Ha IIyOoKuil HHpUIBTpa-
THUBHBIH HAOMETpHO3. Pa3nmnuus B U3MEHEHUSIX pa3MepOB dH-
JIOMETPHOHM/IHBIX OYaroB aBTOPbI OOBSCHSIOT PsIoM (DaKTOPOB,
B YaCTHOCTH Pa3HBIM PACIIOJIOKEHUEM 04aroB MOPaKeHHUsI, Clie-
J0BaT€JIbHO, pPasHbIM BO3ﬂ€ﬁCTBHeM Ha oyaru M3MCHCHHBIX B
X07Ic OEPEMEHHOCTH MICHKHA MAaTKH U CaMOl MaTKH, MEXaHH3Ma-
mu abcopbuun oteka, GuOPO3HON peTpakiyeil u Tenuayan3a-
mueit. Pesynbsrarsl Y3 nokazaiy O1MHAKOBYIO MOAM(DHKALMIO
y BCEX IMALUEHTOB: OJSLIKKA M y3€JIKU MPH NIyOOKOM MH(UIIb-
TPaTUBHOM PHJOMETPHO3e ObUIM MeHee HUOPO3MPOBAHHBIMH U
6oJiee OTHOPOAHBIMH, C IJIOXO OYEPUCHHBIMH KOHTYPAMH.

B perpocnexruBaom uccnenosanuu Mascilini F. u coasr. [27]
MPOAHAIN3UPOBAHBI 18 OEPEMEHHBIX JKEHIIUH C JCIHIyaTu31-
POBaHHBIMHU 3HIOMeTpHOMamMu. B 13 ciaydasx sHIOMETpHOMBI
ObLIN yJaJIeHbl XUPYPTrHYECKH BO BpeMsi OEpEMEHHOCTH BCIIE]-
CTBHE HEBO3MO)XKHOCTH IOJIHOTO HCKJIIOUEHHMS 3JI0Ka4eCTBEH-
HOCTHU, W3 HHUX IATh ACHUAYAJIUZUPOBAHHBIX JSHAOMETPUOM
yAaJeHbl BO BpeMsl KecapeBa CEUCHUs, 3alNIAHUPOBAHHOIO 110
aKyIIEPCKHUM IOKa3aHMsIM. J[aHHas TaKTUKA CBsI3aHa C TE€M, 4TO
HanwUBIpHbIe pa3pacTaHus, BU3yaiausupyemsle npu Y3, mo-
YT SABJIATBHCA IIPU3HAKOM 3JI0KQYECTBEHHOCTHU, OHU B OCHOBHOM
pacrnpoCTpaHeHbl MPU MOTPAHUYHBIX HOBOOOPA30BAHMSX SIMY-
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HHUKOB, a TaKXXE MOI'yT OBITh IPU3HAKOM MaJIMTHU3aluH OSHI0-
METPUOUIHOM KHCTHI [20)].

B uccnenosannu Poder L. u coasr. [31] neuuayanusupoBaH-
Hasl SHIOMeTproMa uMuTHpoBaita MPT-kapTuny, XapakTepHyto
Ul paKka AM4YHUKOB, OAHAKO TLI.laTeJ'leblﬁ aHaJIn3 U BbBIKHIA-
TE€JIbHAasA TaKTHKa I1O03BOJIMJIA YCTAaHOBUTHb HpaBMHbelﬁ JAna-
rHo3. [lox BeDKUAATEIbHON TAKTUKOM MOIpa3yMeBaoCch YMEHb-
HICHUE DSHAOMETPUOMBI BO BpEMs 6ep€MeHHOCTH H TEM CaMbIM
obJierueHue orepanuH.

Katie Pateman u coasr. [30] Taoke u3ydanu BiusiHue Oepe-
MEHHOCTH Ha MOP(OIOrHYeCKUE XapaKTePUCTHKN YHIOMETPH-
oM y 24 xeHiuH. [Tpu ynerpa3sBykoBOM CKaHUpPOBAaHHM IHJIO-
METPHOM C HACTYIJICHUEM OCpEeMEHHOCTH OOJBIIMHCTBO KHUCT
YMEHBIIWINCH B pa3Mepax, MpUueM CKOPOCTh Perpeccun Oblia
0COOCHHO BBICOKA B JCLUIYaIU3MPOBAHHBIX IHIOMETPHOMAX.
Yacrora peuuayain3aliy dHIOMETPHOM, JAMArHOCTHPOBAH-
HBIX BO BpeMsi OEPEeMEHHOCTH B UCCIIAyeMOil IpyIiie, cocTa-
Buna 12%, uto xoppenuposaino ¢ pesynsraramu Yutaka Ueda
u coaBT. [38]. JlaHHbIe aBTOPOB IOKA3bIBAIOT, YTO BBDKU/A-
TeJAbHAs TAKTUKA B CIydae NCHUAyaau3allv dHIOMETPUOM,
[0 BCEH BEPOSTHOCTH, SIBISETCS OE30MacHBIM U OBICTPHIM
criocobom perpeccun KucT. Takum oOpasom, aenuayanusa-
LU0 MOKHO HCITI0JIb30BaTh '-lT06bl NpeAOTBPAaTUTh HEHYXKHBIC
BMEIATEIbCTBA M3-3a TPYAHOCTEH B U depeHInanbHOM u-
arHOCTUKE MEX]y JeLUAYyalu3UPOBAHHON SHAOMETPUOMON U
pPaKoM SIMYHUKA MPHU MEPBUYHOM MX OOHAPYKEHHH B MEPUOT
OepeMEeHHOCTH, TaK KaK OIPaHUYHBIC OMYXOJIH OOBIUHO yBe-
JIMYMBAIOTCS B pa3Mepax, B TO BpeMs Kak JCLUAyallu3upo-
BaHHas SHAOMETpHUOMA NEMOHCTPUPYET IPOTUBOIIOJIOXKHYIO
TeHaeHuuto. [Tokasano, 4To OEpeMEeHHOCTh OKA3bIBACT CyILe-
CTBEHHOE BIMSHUE Ha pa3mMep U MOp(HOJIOrHueCKue MPU3HAKH
OHAOMETPUOM SAUYHUKOB.

AxTtyanpHa mpoOiiemMa OIpeaesieHus: crioco00B OTIUYUTH
AeHuAyaJIbHbIE UBMEHEHHUS OT aHAJIOI'MYHBIX U3MEHEHUH 3J10-
KaueCTBEHHOI TpaHC(HOPMALUK IPU yBEIUYCHHBIX JHIOME-
TpUOMax, YTOOBI M30€KaThb HEONPABIAHHYIO OINEpallio BO
BpeMsi OepeMeHHOCTH, IIpe/icKa3aTh U NPEeAOTBPATHTh ApyTrHe
HEXKEIIATCIbHBIC ABJICHUA, TAKUEC KaK paspbiB KUCThI U 06pa—
30BaHue abcuecca [38].

Ocnooichenus bepemMeHHocmu npu SHOOMempuo3e

3a mocjeaHue HECKOJIBKO JIET MOSBUIACh HOBas mpoldiema -
NOTEHIUAIBLHOE BIMSHUE YHIOMETPHO3a Ha HCXO/bl OepeMeH-
HocTH. HecMoTpst Ha TO, 4TO OEpeMEHHOCTh B OIPENeNICHHBIX
ClIy4dasiX OKa3bIBacT 6J'[aFOl'[pI/I$[THOe BJIMSIHHUEC HA O4Yaru 3HJI0MEC-
TPHO3a B CTOPOHY PErpecCHu UX pa3MEepOB M CUMIITOMOB, JHJIO-
METPUOUAHBIC TTOPAXKECHUA BO BPEMSI GGpCMCHHOCTI/I BBI3BIBAIOT
PSR aKyLIepCKUX MpodieM.

B uccienosanun Fabrizio Zullo u coaBT. mokazaHo, 4To eH-
IIMHBI C YHJOMETPHO30M UMEIOT CTATUCTHYECKH 00jIee BHICOKHE
PUCKHU NPEKACBPEMEHHBIX POOB, BbIKH}lblmeﬁ, NpEeIJIC)KAaHUA
TUTALICHTHI, POXJICHUS MAaJIOBECHBIX JIeT€Hd M HEOOXOIUMOCTh
IPOBEICHUS KecapeBa ceueHus [41].

OcrnokHeHHs1 OepPeMEHHOCTH MPU ITyOOKOM MH(UIBTPATHUB-
HOM DHJOMETpPHO3¢ BKIIOYAIOT aKyLIEPCKHE KPOBOTCUCHUS,
CIOHTaHHBII TE€MOIEPUTOHEYM, Mep(opalnio KUIICYHUKA U
pas3pbiB Matku [25]. HecmoTps Ha TO, 4TO MCXOXBI ATUX Oepe-
MEHHOCTEH MpPEeICTaBISIIOT COOOH ONacHbIe IS )KU3HH COCTO-
SIHHSI, OHH PEJIKH U HeTlpe/icKa3yeMbl. B coBpeMeHHoit nTepa-
Type HEJJOCTATOYHO CBEJCHUI O MPOPUIAKTHIECKUX MEPOIPH-
ATUSX, NPEANPUHUMAEMBIX IEpes OepeMEHHOCTHIO C IIEJIbI0
IPEAyNPEKACHUS OCI0KHEHHUH.

B uccnenosanuu Brosens u coaBT. 10Ka3aHO, YTO Y KEHILUH
C 9HJOMETPHO30M MMEIOTCSI (PyHKIHOHAIBHBIE U CTPYKTYpPHbIC
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HapylEeHUsl KaK B DYyTOIIMYECKOM 3HJIAOMETPUHU, TaK U B MHUO-
METPHH, YTO, 110 BCEH BEPOATHOCTH, HPUBOAUT K HAPYILICHUIO
IUIaCHTaluu U Pa3BUTUIO Z[e(be](TOB peMoaCIpoOBaHus CIIU-
panpHbIX aprepuil [11]. BmemmBasicy B nenugyaibHbI mpo-
IeCC, DHIOMETPHO3 MOXKET YBEJIMYHTh PHUCK (OPMHUPOBAHHMS
IIaTOJIOTUYECKOI ajanTaluy CHUPAJIbHBIX apTepuil BO Bpems
OepemenHocTH [9].

DH/IOMETPHO3 U CHIKEHNE (PePTHIBHOCTH TAK)KE MOTYT OBITH
B3aMMO3aBHCUMBIMHU (haKTOpaMH PHUCKa HEOIAronpusTHOTO HC-
xona O6epeMeHHOCTH [21]. V KEHILUH, MOpaKEHHbIX 3HAOME-
TPHO30M, B IIPEIUMIUIAHTALIMOHOM MEPHOIE, @ TAKXKE B IEPHOJ
6CpeM6HHOCTI/I MOXET BO3HUKHYTb PE3UCTEHTHOCTH 3HIOME-
Tpusi K M30MpaTeNbHOMY JSHCTBHIO HporecTepoHa, c(opmu-
POBaTbHCA BOCHAJIMTEIIBHBIC MPOLECCHI, JIOKAJIM30BAHHBIC KaK B
SHJIOMETPHUH, TaK M Ha CHCTEMHOM YPOBHE, HEIOCTATOYHAs CO-
KpaTuMOCTb MaTKU WU YPE3MEPHAsA aKTUBALUs DOHAOMETpPHUSA CBO-
0oaHOpaIUKaIbHBIM MeTabo3MoM [33].

B HEKOTOpBIX HCCIIEIO0BAaHMAX COOOMIACTCsl O GoJiee BBICOKOM
YaCcTOTC BO3HUKHOBEHUS INPEIJICIKAHUS IUIALICHTBL y KCHILWH,
MOPaKCHHBIX JHJOMETPHO30M, OJJHAKO ITH JAHHBIE KacaloTCs
IPYII NaLUEHTOK, 30€PEMEHEBIINX B PE3y/IbTaTe NPUMEHEHHS
BPT, urto cBsizaHo ¢ OoJiee BBHICOKMM PHCKOM aHOMAJIMH Iijia-
1eHTsl [5]. B perpocnexruBHOM uccnenoBanuu Lin et al., rae
OBUTH HMCKJIIOYEHBI 6epeMeHHOCTI/I BCJICACTBUEC HCIIOJIB30BAHUA
BPT, nposeneHo cpaBHeHHEe 249 MaLMEHTOK C 3HIOMETPUO30M
1 249 naumeHToK Ipymiibl KOHTPOJIS, UCCIENOBAHUE TTOITBEp-
JIUJIO CBSI3b MEXKIY YHIOMETPHO30M H 00jiee BBICOKUM PHCKOM
npeJIeKaHus TUIaleHThI [26].

B kpyIHOM HccenoBaHUM LOTIAHICKUX Y4eHbIX L. Saraswat
Y COABT. CPABHUBAIOTCS UCXObl OepeMeHHOCTel 5375 sxeHIH
¢ MOpP(}OIOTHYECKH TMOATBEP)KACHHBIM JHIOMETPHO30M. Pe-
3yJIBTaThl NCCIIEA0BAHMS TIOKA3aJIH, YTO YHJOMETPHO3 IIpeapac-
nosiaraeT K 0osiee BBICOKOMY PUCKY BBIKHJIBIIICH, BHEMATOYHBIX
OepeMEeHHOCTEH, MPesIeKaHus TUIALEHTBI, J10- U TIOCIEPOOBBIX
KPOBOTEUYCHUH, IPEXIEBPEMEHHBIX POJOB U ONIEPATUBHOMY PO-
JIOpa3pelleHnIo, a TaK)Ke K paHHEeil MMOTepH IUI0Aa U IO3IHHX
OCJIOKHEHUH OepemeHHoCcTH [34].

ITopasisroniee OONBIIMHCTBO KIMHUYECKUX JaHHBIX CBUJE-
TCJIBCTBYIOT O TOM, YTO SHAOMETPHO3 MOXET HEraTUBHO BJIU-
ATh Ha (PU3HOJIOrUYECKOE pa3BUTHE OepeMEeHHOCTH. Pe3ynbrars
SMUACMHUOJIOTHYCCKHUX I/ICCJ'leJlOBaHI/Iﬁ IPOTUBOPEYMBEI, HE XBa-
Ta€T XOPOIIO CINTAHWUPOBAHHBIX IMTPOCHEKTUBHBIX I/ICCHeJlOBaHI/Iﬁ
JUTst (POPMHUPOBAHUS MTOJHBIX TPEICTABICHUI O MOTECHIIUATBHON
CBA3H MEXY SOHAOMETPHUO30M 1 He6ﬂaFOle/lﬂTH]>lMI/l HcxXoaaMu
oepemennoctu [24]. [Tatohusnonorus SHIOMETPHO3a 10 KOHIIA
HE M3BECTHA, M €r0 BIUSHUE Ha OEPEeMEHHOCTh M3YyYeHO HEI0-
CTaTO4YHO. AKYIIEPCKHE OCIOKHEHUS MOT'YT OBITh PE3y/IbTaToM
JIBOIHOTO «IaTOreHETHYECKOro» MeXaHH3Ma: Hain4dus 3abore-
BaHHUsA W HCIOCTATKa 3HAHUH O BO3MOYKHOCTH BO3HHUKHOBEHMS
aKyLIEPCKUX OCJIOKHEHUH y *KEHILUH ¢ 3HA0MeTpro3oM [19].

BeiBoabl. DHIOMETPHO3 1O Ceil AeHb OCTaeTcs He 10 KOHIA
M3yUeHHBIM 3a00JIeBaHEM, HECMOTPS Ha OOJIBIIOE KOJIMYECTBO
uccaenoBannid. OcoOEHHO MaJio paboT 1O M3yYEHHIO SHIOME-
Tpuosa y 66peMeHHbIX JKCHIIWH, XOTs 3TO U aKTyaJIbHO B CBETC
0OECKOHEUHBIX JUCKYCCUH O BIMSHUN OEPEMEHHOCTH Ha 3HAOME-
TPHO3 UK HA00OPOT.

Poct u CTPYKTYPHBIC U3MEHEHUS SHAOMETPUOUIHBIX O4aroB
BO BpeMsi OEpPEeMEHHOCTH MOTYT MPOUCXOUTH C JIeLUIyann3a-
IMei, U Torzna BIUsHUE OSPEeMEHHOCTH Ha DHIOMETPHO3 pac-
HieHnBaeTcst Kak OnaronpusitHoe. CyIiecTByeT He0OXOANMOCTh
OTIPEICICHUST METOMOB IU(PPEPCHIIUATBHON THATHOCTHKUA C
LEJIbIO BbISABJICHUS ACUUAYaIbHBIX U3MEHEHHUI YBCIIMYCHHBIX B
o0beMax PHAOMETPHOM U ITyOOKOro HHQMIBTPATUBHOTO JHIO0-
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METpHO3a OT aHAJIOTHYHBIX M3MEHEHHUH MPH 3JI0Ka4eCTBEHHOM
Tpanchopmarn. OIHAKO, THATHOCTHYESCKAs CIIOCOOHOCTh He-
HMHBa3UBHBIX METO/OB JMArHOCTUKH, Takux Kak Y31 u MPT, B
BU3YaJIM3alMU JCHUIyaIbHOW TpaHC(POPMALMK OYaroB OYCHb
orpaHuyeHa. TOYHBIM CHOCOOOM OIpEAETCHUS ACLUIyann3a-
MU TIO-TIPEKHEMY OCTaeTCsl MOP(OJIOrHIECKOe UCCIIEIOBAHNUE,
BBITIOJTHEHHE KOTOPOT'O B YCIIOBUSIX OEPEMEHHOCTH HEBO3MOKHO
0e3 HeraTHBHOTO BIMSHHS Ha IO,

CoracHO JIaHHBIM JIUTEPATypbl, Ha (OHE OePeMEHHOCTH
BO3MOXEH perpecc 3HIAOMETPUOUAHBIX rereporonuid. OpHa-
KO CIIPOTHO3MPOBATH M3MEHEHHUSI B JHIOMETPHUOUIHBIX OYarax
10 Ceil JIeHb He MPEJCTaBISIeTCS] BO3MOXKHBIM BCIIC/ICTBUE He-
JIOCTaTOYHOTO KOJIMYECTBA 3HAHMH O MaTroreHese 3Toro 3ado-
neBanus. Hanpumep, yBenuueHue oObeMa SHIOMETPUOMIHBIX
reTepOTONHI BO BpeMsi OEPEMEHHOCTH MOXKET ITPOUCXOIHUTH 32
CUeT HeKPOo3a, JICHKOUTapHOH HHUIBTPALMK, YTO B TOCIICY-
IOILIEM TIPHUBEJIET K PErpeccuy 04aroB. BbICOKHe ypoBHHM Mpore-
CTepOHA, BPEMEHHOE MPEKPAIEHNEe MEHCTPYalIbHbIX LUKIIOB M
MHIYKIMS alloNTO3a, BEPOSITHO, SIBIISIIOTCSI OCHOBHBIMU (DAKTO-
paMu, BBI3BIBAIOLUIMMH 00paTHOE Pa3BUTHE DHIOMETPHO3a HPH
OCpeMEHHOCTH.

C napyroii CTOPOHBI, HANMYUE Y OEPEMEHHOM JKSHIIMHBI TAKOH
CepPBHE3HOM AaTOJIOTHH KaK dHIOMETPHO3, 0OCOOCHHO TaKHX €ro
bopm, Kak rTyOOKHi HHGUIBTPATUBHBIH YHIOMETPHO3 C TOpa-
JKEHHEM KHIICUHHKA, MOYEBOTO ITy3bIPs, YHIOMETPHOH/IHBIC KU~
CTbI SMYHUKOB, MOXKET IIPUBECTU K (DOPMHUPOBAHUIO PA3TUUHBIX
OCJIOKHEHHH: TPEPHIBAHHIO OCPEMEHHOCTH, KPOBOTCUCHHMSIM,
CIIOHTAHHOMY T'€MOIIEPUTOHEYMY, Pa3pbIBy MaTku. Bee 310 nte-
JIaeT U3yueHHE JAHHOU MPOOJIEeMBbI KpaliHe aKkTyaJbHBIM U CTa-
BUT BOIIPOC O TAaKTHKE BEICHUsSI OEPEMEHHOCTH Y MAIUEHTOK C
sH0MeTpHo30M. bosee ry6okoe moHUMaHKe TaTOreHe3a 3TOro
3a00JIeBaHMS JIOJDKHO TTIOMOYb IPEAYIPEAUTH MOCHELIHbIE aKy-
IIEPCKHUE PELICHUS, KOTOPbIe MOTYT IPHUBECTU K STPOTCHHBIM
3a00JICBAaHUSAM HOBOPOX/ICHHBIX, a MAIUCHTHI JOUKHBI OBITh
MH(OPMHUPOBAHBI O BO3MOXKHBIX OCJIOXKHEHHUSIX BO BpeMsi Oepe-
MEHHOCTH IPY [UIAHUPOBAHUHU IETOPOXKICHUSL.
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SUMMARY
ENDOMETRIOSIS AND PREGNANCY (REVIEW)
Semeryuk T., Bakhtiyarov K., Bogacheva N.

IM. Sechenov First Moscow State Medical University (Seche-
nov University), Russia

The purpose of this review was to systematize the data on
the effect of endometriosis on the fertility index, the course of
pregnancy, and the modern diagnosis of changes the endometri-

© GMN

otic implants during pregnancy. There are many factors that can
potentially affect fertility in patients with endometriosis: ana-
tomical changes in the pelvic floor, impaired transport function
of the fallopian tubes due to the formation of adhesions, im-
paired steroid and folliculogenesis, anovulation and peritoneal
changes that contribute to the formation of a harmful prooxidant
microenvironment, which can affect the quality and quantity of
oocytes and cause a violation of the susceptibility of the endo-
metrium. If the patient with endometriosis still managed to get
pregnant, then the problem of maintaining this pregnancy arises
even more.

The data indicate that pregnancy has a positive effect on the
symptoms of endometriosis, and also has a beneficial effect on
the growth rate and relapse rate of endometriosis, and may also
cause a regression of the formed endometriotic implants. How-
ever, data on the effect of pregnancy on endometriosis are con-
tradictory, and pregnancy in women with endometriosis does not
always lead to the disappearance of symptoms and a decrease
in the size of endometrioid lesions. Moreover, there is grow-
ing evidence that endometriosis can affect pregnancy outcomes.
Currently, it is impossible to predict changes in the endometri-
otic implants due to insufficient knowledge about the pathogen-
esis of this disease. A deeper understanding of the pathogenesis
should help prevent hasty obstetric decisions that can lead to iat-
rogenic diseases in newborns, and patients should be informed
about possible complications during pregnancy when planning
a birth.

Keywords: endometriosis, pregnancy, endometriotic im-
plants, decidual transformation.

PE3IOME
SHAOMETPUO3 U BEPEMEHHOCTD (OB30P)
Cemepiok T.A., Baxtusipo K.P., borauesa H.A.

Dedepanvroe 20cy0apcmeenHnoe agmoHOMHOe 00PA308aAMelb-
Hoe yupedcoenue evicuieco obpazosanus Ilepesuviii Mockoeckuil
2ocyodapcmeennviil meouyunckuil ynueepcumem um. U.M. Ceue-
Hosa Munzopaea Poccuu

Lenbto maHHOrO 0030pa SIBUJIACh CHCTEMATH3ALMs JAaHHBIX
O BJIMSTHUM DHIAOMETPHUO3a HAa UHJICKC q)epTI/IJ'leOCTl/I, TCUCHUEC
OEepEeMEHHOCTH, a TAK)KE O COBPEMEHHOM MarHoCTHKE H3MEHe-
HUI B 9HJIOMETPUOUAHBIX oyarax Bo Bpems oepemeHHOCTH. Cy-
IIECTBYET MHOXKECTBO (haKTOPOB, KOTOPBIE MOTYT HOTECHIIUAIb-
HO BIMATH Ha (DEPTUIILHOCTH Y MALMEHTOK C JHIAOMETPHO30M:
AQHATOMHMYECKHE U3MEHCHUs OPraHOB MaJIOroO Ta3a, HapylIeHHe
TPaHCIOPTHOM (QYHKIIMU MAaTOUYHBIX TPYO BCIIEACTBHE 00pa3oBa-
HHSI CIIaeK, HAPYIICHUE CTEPOUI0- U (OJUTUKYJIOTeHe3a, aHOBY-
JiAOusa U NIEPUTOHCATIBHBIE U3MEHCHUS, CHOCOGCTByI'OU_(I/le BO3-
HUKHOBEHHUIO BPEIHOIO IPOOKCHIAHTHOIO MMKPOOKPYKEHHUS,
KOTOPOE€ MOXKET BJIMATHL HA KaA4€CTBO U KOJIMYECTBO OOLMUTOB U
BBI3bIBATh HAPYHICHUEC PELUCTITUBHOCTU DHAOMETPHUA. Ecnu na-
[IMEHTKE C YHJOMETPHO30M YIAJIOCh 3a0epeMEHeTh, TO Jajiee
BO3HHUKACT MPOoOieMa COXPaHCHHUS 9TON OCPEMEHHOCTH.

JlaHHBIE CBUIETENBCTBYIOT, YTO OCPEMEHHOCTh IOJIOKHUTEIIb-
HO BJIMSICT HA CHMIITOMBI 9HJJOMETPHO3a, OKa3bIBaeT Onaromnpu-
SITHOC BJIMSIHUE Ha TEMIIbI POCTa U 4YaCTOTY €ro peuuauBOB, a
TAKKe MOXET BBI3BIBATH PErPECCHI0 0OPA30BABIIMXCSI OYAroB.
OHaKoO JaHHBIC O BIMSHUM OCPEMEHHOCTH Ha DHIOMETPHO3
IPOTHBOPEUUBHI U OEPEMEHHOCTD y )KEHIIHH C SHIOMETPHO30M
HE BCErja NpUuBOAUT K HCUEC3HOBCHUIO CUMIITOMOB U YMCHbIIC-
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HUIO pa3sMepoB SHIOMETPUOMIHBIX MOpaxkeHuil. bosiee Toro,
MOSIBIISICTCSL BCE OOJNBIIE TOKA3aTENbCTB, YTO DHIAOMETPHO3
MOKET MOBIHATh Ha HCX0A OepemeHHOCTH. CHpPOrHO3UPO-
BaTb M3MCHCHUA B DHIAOMETPUOUIHBIX odarax Iio cei JACHb
HE MPEACTABIIACTCA BO3SMOXHBIM BCJICACTBUEC HEAOCTATOYHBIX
3HaHUil 0 maTtoreHese 3Toro 3aboneBaHus. bosee rmy6okoe
IOHMMaHHE I[aToreHe3a 3a0o0JeBaHUs ITO3BOJIHT H30ekKaTh
MOCIICUIHBIC AKYLNIEPCKUE PEIICHHS, KOTOPhIC YacTO MPUBO-
JAT K pPa3BUTHIO ATPOTCHHBIX 3a00JIeBaHMI HOBOPOXICHHBIX.
[Ipu naaHUpOBaHUM JETOPOXKACHUS NALIUSHTHI JOJIKHBI ObITh
UH(GOPMHUPOBAHBI O BO3MOXKHBIX OCJIOKHEHHUSIX BO BpeMs Oe-
PEMEHHOCTH.
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COBEPHIEHCTBOBAHUE METOJOB ITPO®UJIAKTUKHU U T'HT'UEHBI
CJIM3UCTOM OBOJIOYKH MMOJOCTHU PTA CTOMATOJIOI MYECKHUX MAIIMEHTOB,
NPUHUMAIOIUX BBICOKOJO3HYIO XUMUOTEPAIINIO

'Kaprou E.A., ’Bakymuna E.A., ’Ceneckepunu B.B., ‘Tpuropenxo M.II.

!@I'BOY BO MT'MCY um. A.U. Eéooxumosa Munzopasa P®, xaghedpa opmodonmuu, Mocksa;
OI'BOY BO CmI'MY Munsopasa P®, kaghedpa opmoneduueckoii cmomamonozuu, Cmaeponons, Poccus

Yucno OHKOJTOTHUECKHX MAHEHTOB, B TOM YHCIIE C COYETaH-
HOMW CTOMAaTOJIOTHYECKOH MaTONOTHEH - OPTOTOHTUYECKON H/HITH
opromneanueckoi, B Poccun nocrarouno Beicokoe. IIpoBenenue
XMMHOTEPANEBTHYECKOTO JTEUSHNST TTPAKTHIECKU BCET/IA COTPO-
BOXK/A€TCA Pa3BUTHEM MHOTOYMCICHHBIX MOOOYHBIX PEAKIUH
CO CTOPOHBI PA3INYHBIX OPTAHOB M CHCTEM OpPTaHM3Ma MAaI[HeH-
Ta, 9TO CBSI3aHO C OTCYTCTBHEM CIEIM(YHIHOCTH I[UTOCTATHKOB,
KOTOpbIe, 00a1asi CIOCOOHOCTBIO MOJABICHUS MHUTOTHYECKOM
aKTUBHOCTHU, OJMHAKOBO PEANN3yIOT €€ B OTHOIICHNH KaK OITy-
XOJIEBBIX, TaK M HOPMAJIBbHBIX KIETOK [1,2].

B nevyennu 0HKOTOTHUECKHX MAIUEHTOB HCIIOIB3YIOT Pa3Ind-
HBIE TI0 JUTUTETBHOCTH KYPChl XMMHOTEpANUH, MOCIEACTBUEM
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YEero SBISIETCS Pa3BUTHE SI3BEHHBIX TOPayKeHUH CIM3UCTOH 000-
JIOUKH MonocTH pra. Hannune meToTpexcara B CIIIOHE SIBISIETCS
OCHOBHOH MPUYNHOM IIMTOTOKCHYIECKOTO CTOMAaTUTA y TaIHeH-
TOB, TIPHHUMAFOIIAX BBICOKOJO3HYIO XUMUOTEPAITHIO METOTPEK-
caTtoM. YMEeHbIIEHHe METOTPEeKcara B CIIOHE MPH MPUMEHEHHN
a/IaTHPOBAHHBIX CPEJCTB SBISETCS 3HAYMMBIM MOMEHTOM B
npoduiakTuKe ¥ KyMHPOBAHUH IUTOTOKCHUYIECKAX CTOMAaTHUTOB
y JaHHOHM Tpynmbl manueHtoB. IIpoGmema mpoduIakTHKH H
JIe4eHNs] TOKCHIECKUX PEAKIHH CTOUT B PAMY COIHAIbHO-3HA-
YUMBIX MPOOJIEM, a CBOEBPEMEHHAsT KOPPEKIHs MOCTINTOCTA-
THYECKOTO CTOMATHTA SIBISIETCS] OAHON M3 NMPUOPUTETHBIX 3a-
Jad KIMHAYECKOH CTOMATONIOTHH U oHKonoruu. Ha ocHoBanum



GEORGIAN MEDICAL NEWS
No 4 (301) 2020

BBIIIECKA3aHHOTO TPEACTABISCTCS aKTyaIbHBIM HCCIIEI0BAHNE,
HAINpaBJICHHOE Ha CO3/laHHME CPEICTBA, NIPUMEHEHHE KOTOPOro
YIYUIIUT KaueCTBO )KU3HU OHKOJIOTHUECKUX MaleHToB [3-11].

Llenp ucciienoBaHust - COBEPILECHCTBOBAHHE METOHOB IPO-
(UIAKTUKKY ¥ TUTUEHBI CIM3UCTON O0OOJIOUKH MOJIOCTH pPTa Ia-
HOUEHTOB, IOJIb3YIOIUXCSA OPTOAOHTUYCCKUMU I/I/I/IJ'IH opToI1C-
JAUYECKUMU KOHCTPYKUUAMU U IOJIYyHYarOUIUMU TOKCUYCUECKYIO
XMMHOTEPAITHIO B BHICOKHX J103aX.

Marepuan u Metoasl. [IpoBeieHO MHOrOypOBHEBOE HCCIIe-
JIoBaHuE 55 mauueHToB B Bo3pacte oT 30 10 65 jeT oHKoJIornye-
CKOTO NMPOQUIIS B COYETAHHN CO CTOMATOJIONMYECKOM MaTOI0TH-
eif. C yueToM JaHHBIX aHAMHEe3a, KIMHUYECKOTro 00CIe0BaHus,
PEHTICHOJIOI'MYECKUX NAHHBIX IJIsd ):[aJ'leeﬁLLlel"O KJIMHHUKO-JIa-
0OpaTOPHOTO KCCIICAOBAHUS U JICUCHUST 0TOOpaHo 47 maIrieH-
TOB, KOTOpBIE pacipeaerneHsl Ha 2 rpynmsl. B I rpynne (n=27)
UCIIONB30BANIACh CTaHAAPTHAS TAKTHKA JICUCHUS, TPUMEHsIeMast
[0 MPOTOKOJIYy B KIIMHUKAX OHKOI€MAaTOJIOTHYECKOro HMPOQUILS.
B ciyuyasix BO3HHKHOBEHHM CTOMATHTa IPOBOAMIIOCH JICUCHHUE
npenaparamy, COISpIKalMMK XJIOPTeKCUIMH U IIPOTHBOBOCIIA-
JIUTEJbHBIE CPENICTBA.

Bo II rpynne (n=27) npuMeHs1ach CTaHAAPTHAsI TAKTHKA C
JIOTIOJIHEHUEM aBTOPCKOTO aanTupoBaHHoro cpenctea « [ {TUTO-
STOPy», obnamaromiero mpoOTHBOBOCIAIUTEILHBIME, MPOTHHO-
(GYHMMLIUIHBIMA WM OIUTEIU3UPYIONIMMH CBOMCTBAMH, MMEET
JeKJIapaluio cooTBeTCTBUA EBpasuiickoro 3KOHOMUYECKOTro
€O03a U pas3pelleH Ul KIMHUYECKOTO NPUMEHEHH U peaju-
3anuu Ha Tepputopun PO (ITarent na m3odperenne Ne2607931
or 11.01.2017 r).

[Tanuentam obeux rpymi 10 ¥ Hocjie NPOBEAEHHs UcCIeo-
BaHUsI MPOBOAMIN 3a00p POTOBOH KUAKOCTH JUIT MUKPOOHO-
JIOTMYECKOTO aHaJIM3a U U3MEPEHUS KOJIMUECTBA METOTPHUKCATA,
UCIIONIb3YEMOTI0 IIPU JICUCHUH BBICOKOZO3HON XUMMOTEpaIueH,
00J1a/1Af0IIEr0 UTOCTATHICCKUM P (EKTOM M3 IPYMIIBl aHTH-
MeTabO0JINTOB, aHTArOHUCTOB (HOIUEBON KHCIOTHI, OKa3bIBaIO-
IIET0 BBIPAXXEHHOE HMMYHOCYIIPECCUBHOE ACHCTBUE JaXKe NPH
UCIIOJIb30BAaHUM HU3KHX 03, HE 00JIaIa0UX 3aMEeTHOI reMa-
TOJIOTMYECKOH TOKCUYHOCTHI0. KOHTPOJIb KOHLIEHTpalluu METO-
Tpekcara B POTOBOM JKHJIKOCTH OIPEACIISUIA METOIOM BBICOKO-
9 eKTHBHO KUIKOCTHOI XpomaTorpaduu HEMOCPEICTBEHHO
JI0 BBEJICHUSI METOTpeKcara, jajee Mocie Havyana WHQY3uu B
cleAylolue BpeMEHHbIE HHTepBanibl: cryctsd 1 yac, 2 yaca, 4
yaca, 6 yacoB, 8 yacoB, 16 dacoB, 24 u 48 uacoB. B xauecTBe
PacTBOPOB U PCAr€cHTOB NPUMEHSIN AlCTOHUTPUIT U METAHOJI
JUISL TPaJeHTHOI XpoMarorpaduu, JeOHN30BaHHYIO BOIY, MY-
PaBbHHYIO KUCJIOTY U BOJIHBII pacTBOp aMMHMaKa.

Bonnble pacTBOpBI POMEXYTOYHBIX CTAHAAPTOB METOTPEK-
cara TOTOBWIM pa3daBiieHHeM /10 KoHueHTpauuit 2, 20, 50, 200
1 2000 ar/mut. CTOKOBBIN pacTBOP BHYTPEHHETO CTaHAaPTa aMU-
HOINTEPHHA TOTOBMIIM B KOHLICHTPALIMK HA YpoBHE 88 HI/MII B Me-
TaHose ¥ XpaHwiu rpu -20°C. Paboune pacTBOpbI BHYTPEHHETO
CTaHJapTa U3rOTOBJISUIM B ICHb IIPOBEICHUS aHAIN3a pazdasiie-
HUEM BOJOW HEOOXOJMMOHN ajJMKBOTHI CTOKOBOTO pacTBOpa 0
KOHLIEHTpPALMU puMepHO 660 Hr/mir. OOpa3ibl KOHTPOIIS Kave-
cTBa roTOBMIIHM B KoHIeHTpanusax 10, 100 u 500 ur/ma. J{is kpa-
TKOBPEMEHHOTO XPaHEHHUs PACTBOPHI ¢ 100aBKaMU METOTpPEKCa-
Ta XpaHWwiu npu remneparype 4°C, st JUIMTEIbHOTO XpaHeHUS
(>3 nueit) npu Temneparype -20°C.

OO0pasiupl CIIOHBI COOMpaIX B CHEIHAIbHBIE KOHTCHHEPHI.
Jlnst onpenenieHus BIUSHUS MaTpuvHoOro 3¢gQexra craHIapThl
MeToTpekcara 1 00pa3ibl KOHTPOIISI KadeCTBa TOTOBHIIM J100aB-
sienueM 1100 MK K aJMKBOTE CTaHAAPTHOTO PacTBOpa METO-
Tpekcara ¢ koHueHrpauuei 1100 Hr/mit 1 Bozsl 10 001ero 00b-
ema 1500 MkJ1, TAaKMM 00pa30M, 4TOOBI KOHEYHAST KOHIICHTPALTHSI
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MeToTpekcara B ciitoHe coctanisiia 2, 20, 50, 200 u 2000 Hr/
MJI C KOHIIGHTpalmsiMi BHyTpeHHero cranapra 10, 100 u 500 Hr/mit.
briaHKOBBIN pacTBOP IPEICTaBIsLT U3 ce0sl PacTBOP CIIOHBI 03
n00aBKM MeToTpekcara. B mporecce uccienoBaHusi poToBast
KUAKOCTH OblTa cobpana y 100% nmaumentoB obenx rpymi. O6-
pasusl ciroHbl oTOupanu ciycets 1, 2, 4, 6, 8, 10, 14, 18, 24 u
30 vacoB 10cjie BHYTPUBEHHOIO BBECHUSI METOTPEKCATa C UC-
T0JIb30BAHUEM CIELHAIBHOTO MEIMIIMHCKOrO 000pYy/I0BaHUS 1
XpaHuiu npu temmneparype —30°C.

B npoGupkax ¢ 3aBUHUMBAIOIUMHCS KPBILIKAMH 00BHEMOM
2 ma k 1,4ma caronsl go6asmsuin 0,1 M pabodero pactBopa
(660 Hr/mi1) BHyTpEHHEro CTaHAapTa U JAOBOJUIM PACTBOPOM
ammuaka 10 pH 9. Ilocie yero npoOUpKHU 3aKpbIBAIN U TIOME-
IIAJIM B BOPTEKCHYIO MELIAJIKy AJs nepemennBanus. Kasxapiii
oOpazer nomemany Ha 1 U3 6 no3uLuil yCTaHOBKY AJIsl IPOBE-
JeHust TBepAo(a3Hoi dKeTpakiyu. [IpeBapuTenbHyo O4UCTKY
IPOBOJIUIIH TIPOITyCKaHUEM PacTBOpA CIIOHBI KapTpumku Strata
Screen-C cartridges (200 mr, 3 M) uist TBeproda3Hoil SKCTpak-
HHuu, Ka)K}l]:If/i U3 KOTOPBIX NPEABAPUTEIILHO KOHAUIIMOHUPOBA-
JIM 5 MUT alleTOHUTpUIIA U Bozibl. KapTpuuku mocie1oBaTeibHO
UMOUPOBAIH | MJI CynepHaTaHnTa co ckopocTbio 1 mi/mMun. Kax-
JIbII SKCTPAKT MEepeHOCHIN B Buaisl st XKX-aBrocemiuiepa ¢
MOCJICAYIOIMM BBOJIOM aHAJIU3UPYEMOH IPOOBI B XpOMAaToO-
Macc-CIeKTPOMETP.

XpomaroMac-CrieKTpOMETPUYECKUN aHaIU3 TPOBOAMIM Ha
BDXX-MC/MC cucreme, COCTOSINENR M3 TaHIEMHOIO Macc-
cnekrpomerpa AB Sciex Qtrap 3200 u ocHaIIEHHON HCTOYHU-
KOM 3JICKTPOPACIbUIMTEIBHON MOHM3AMK U cucTeMoin BOKX
(Dionex Ultimate 3000 liquid chromatograph) B pexume pe-
T'ACTpalur IIOJIOKUTEIIBHO 3aps>KECHHBIX HOHOB. B kauectBe
HETO/BIDKHOM (ha3bl MCHOJIB30BAIM KOJIOHKY C OOpaiieHHO-
(dazoBbim copbertom C18 Acclaim (150 MM*x2 MM, 2,2 MKM
Acclaim 120, Dionex). Pa3zgenenue mpoObl MpOBOAMIH B
rpaJUeHTHOM PEXHMME M0Ja4H I0CHTa, CKOPOCTh ITOTOKA
cocraBisiia 0,4 Mi/MuH, 00beM BBOAUMOM MpoObI - 20 MKII.
Temmneparypa UCTOUHHKA MOHM3auK coctasisiia 300°C, Hanpsi-
xeHue Ha Karutape 5500B, napnenue raza-3aseckl (N,) 15 psi,
nasnenue rasa-pacnsuiurens (N,) 30 psi, nasneHue rasa-ocy-
mrens (N,) 40 psi. 3HaueHue TIOTEHIMANA IEKIaCTEPU3ALIUY -
45 B, 3HaueHue BXOJHOTO MOTEHIIMAa Ha HYJIEBOM KBaJIpyIoJie
- 10 B. /lnanazon ckanupoBanus macc: 100 — 480 m/z. Han6o-
Jiee MHTeHCUBHBIMU MRM nepexopaMu it KOJMMYECTBEHHOTO
aHanm3a okasanuce m/z 455.6—m/z 308.4 nust meToTpekcara u
m/z 441.2—m/z 294.0 nnst amuHONTEpHHA (BHYTPEHHUI CTaH-
napT) (Tabnuia).

B BbIOpaHHBIX YCIOBUSAX XpPOMAaTOMacc-ClIeKTPOMETPUYECKO-
IO OIPE/IeJICHNs] METOTPEKCaTa, IPOBEIH aHAIM3 HCCIISAYEeMbIX
o0pasnoB. B kauecTBe KpHTEpHs YCTaHOBIEHHUs MPHCYTCTBUS
MeTOoTpeKcara B Mpodax HMCIOIb30BaIH BPeMs YACPIKHUBAHUS U
COBIIA/ICHUC JBYX I1ap BbI6paHHle HOHHBIX IEPEXOI0B, COOT-
BETCTBYIOLIUX ONPEACTIAICMOMY KOMIIOHCHTY.

Bropeim MeTonom Gbuto uccnenoBanue Candida albicans Ha
qyBCTBHTEIBHOCTh K aBTOPCKOMY HPOQHIAKTHYECKOMY-TUTHE-
HuyeckoMy cpenctBy «LIUTO-STOPy, agantupoBaHHOMY UIs
NAIMEHTOB, MPOXOAAIINX BEICOKOTO3HYIO XUMUOTEPAIIUIO.

Kynbrypy kiamnudeckoro msomisita Candida albicans B mu-
TaTeJILHOM Cpejie 3aceBalld B YaIlIKu [leTpH, B KOTOPBIX ObLIH
INOMCUICHBI KPEMHHUEBBIC TMOJIOKKH U HHKy6l/IpOBaJ'lI/I B TCUC-
Hue 48 yac. [locne uHkyOanuu nuTaTenbHas cpela yaausiach,
KPEMHHUEBYIO MOJUIOKKY CO COPMHUPOBAHHBIMY Ha HEW KOJIOHH-
ssMH Tpuba, 00padaThIBaNy aJaNTHPOBAHHBIM TMTHEHHYECKUM
CPEACTBOM IIyTEM HAaHCCEHUS KaIlJIU ITpeTiapaTa Ha IOBEPXHOCTh
HOUUIOKKU U OCTaBIsIM Ha 5 MuH. Ilocne aToro karuio npermna-
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Tabauya. Haubonee unmencusnvie MRM nepexooul 0151 Konuvecmeeno2o anaiusa

Bruiopannsiii MRM nepexonx Nel Broiopannsiii MRM nepexox Ne2
M YHEPTrHUsi CTOJIKHOBEHHS M YHEPTrHsi CTOJIKHOBEHHS
MeroTpekcaT m/z 455.6—m/z 308.4,23 B m/z 455.6—m/z 175.3,40 B
AmuHONTEpUH m/z 441.2—m/z 294.0, 20 B m/z 441.2—m/z 175.1,36 B
B X|C of +MRM (4 pairs) 455 2/306.4 Da ID: Met from Sample 26 (Standart 2 ng/ml) of MTX.wiff (Turbo Spray) Mas 900 0 cps
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Puc. 1. Konuuecmea memompuxrcama 6p0m06012 HCUOKOCMU NOCTIE NpUMEHEeHU:s BbICOKOOO3HOIL Xumuomepanuu y nayueHmoes
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Puc. 2. Konuuecmea memompuxcama 6 pomoegoii J#cuoKoCmu nociie NpUMeHeHus: 6biCOK0003HOU XUMUOMepanuu
NpU UCNONB306AHU 2ULUEHUYECKO-NPOdUIaKmuyeckozo cpeocmsa «LlumoStopy.

para ynajisiay ¢ HOBEPXHOCTH, IPOMBIBAIN JUCTHIUINPOBAHHON
Bonoi u pukcuposamu 10% dopmanuaom. Jlanee obpasern Ha-
meUIIIN 30710TOM Ha ycranoBke SPI-Module Sputter/Carbon
Coater System (SPI Inc., CIIIA) n ananu3upoBaiu B CKaHHPY-
I0mIeM JiByTydeBoM mukpockore Quanta200 3D (FEI, CIIIA) B
PEXKUME BBICOKOTO BaKyyMma. Cpemka TpOU3BOAWIACH ITPU WH-
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CTPYMEHTANBHBIX YBEIHICHHUAX. AHAIN3 XUMUIECKOTO COCTaBa
Candida albicans 10 1 mocie 00pabOTKH IpenapaToM IPOBOJIH-
1 ¢ nomorsio npuctaBku SPI-Module Sputter/Carbon Coater
System. [{ns onenku poctoBbix coiictB Candida albicans mo-
ciie 06paboTKH IpemapaToM ObLT IPOU3BENEH MOCEB KYIBTYPHI
rocie 00paboTKH Ha mUTaTeNbHyIo cpexy Cadypo.
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CrarucTrieckyto o0paboTKy pe3ysbTaToB POBOIHIN B IIPO-
rpamme Statistica 10,0 («StatSoft, Inc»), HemapameTprUueCKUM
MeTozioM ¢ ompenenenueM Meauanbl (Md) ¥ MHTEpPKBaHTHIIb-
HOro pasmaxa (25-ii u 75-if mepLeHTUIN) ¢ MCHOIb30BaHUEM
kpurepuss ManHa-YutHu. Kpurtndeckuil ypoBeHb 3HAYUUMOCTH
<0,05.

Pesyabrarel m obcyxaenne. IIpy npuMeHeHHH KIMHUYE-
CKUX METOIOB HCCJICIOBaHUSA BBIABJICHBI pas3jinius IO CTEIIC-
HSIM TSDKECTH TOPa)KCHHsl CIU3UCTOI 00O0JOUYKH MOJOCTH pTa.
OCHOBHBIMU KJIIMHUYECKUMH CHUMIITOMaMH, IPOSABJIAOIIUMHUCA
Ha CIIM3UCTOI 000J104Ke TOJIOCTH pTa ObLIM: OTEK M THIIEPEMUS
ciu3ucTOi 000504k y 36 (77%) manueHToB, «Oenbie» o4aru B
craguu perpeccuu y 41 (87%) nauuenra, 3po3UBHO-I3BEHHbIE
9JIEMEHTHl WM SI3BEHHO-HEKPOTHYECKHE IPOLECCHl B Ciydae
npucoeanHenus BropuyHoil nHdekmu y 40 (85%) narueH-
ToB, 6016 y 38 (81%) maumenroB, Oosee BbIpaKEHHOE Hapy-
IIEHHE YBIAXXKHEHHOCTH CIM3UCTOM mosnocTtu pra y 26 (55%)
nanueHToB. K mpoTokony mpoduiIakTHYeCKO-THTHCHUIECKUX
MeponpusaTiil y nanueHtos Il rpynmer gobasiaeHo npoduiak-
tnyecko-ruruennueckoe cpeactpo «LIUTO-STOPy, agantupo-
BaHHOC i1 OHKOJIOTMYCCKHUX IMAllMEHTOB W IMOATBEPKACHHOC
JOKYMEHTaMU:

1. Brincka u3 mporoxoia Ne05-19 Mexsy3osckoro Komure-
Ta 1o stuke ot 13.05.2019;

2. Jlexnapanus o coorBeTcTBuu: IIpomykuus n3rotosieHa B
cootBerctBur ['OCT P 51577-2000 «CpencrBa IMrueHsl Io-
noctH pra xuakue. OOIIne TeXHUUECKHE YCIOBUsY. YIOBIET-
BOpsIeT TpeOoBaHMAM TeXHHYECKOro periaMeHTa TaMOKSHHOTO
coroza TP TC 009/2011 «O 6e3omacHOCTH TapPprOMEpHO-KOC-
METHYECKONH-TUTHeHnYeCcKol poaykuum». Jleknapauus o coor-
BETCTBUM IPUHATA HA OCHOBAHHUU:

- IlporokonoB wucneitanuiit Ne 84J1/3-03.07/19, 7JI/K-
03.07/19 ot 03.07 2019 roxa, BeIIAaHHBIX UCILITATEILHOM JIa-
6oparopucii «LIGHT GROUP», wucmbITaTeNbHBIM [IEHTPOM
«CERTIFICATION GROUP» o0iecTBa ¢ OrpaHUYEHHON OT-
BETCTBEHHOCTBHIO « TPAHCKOJCANTHHI» .aTTECTaT aKKpeIuTa-
uu peructpaunonusii Homep Ne RA/RU/21AN63 Cxema ne-
KJIapUpOBaHUSA: O11.

- TOCT P 51577-2000 «CpencrBa TMrHEHBI IOJIOCTH pTa
sxuakue. OOIue TEXHHYECKUE YCIOBHSIY.

BBuay TOrO, 94TO MOTPEOUTEISIMU JAHHOTO CPEICTBA SIBIIS-
IOTCA NMAaUMCHThI, CTpadaOIIUEe Pa3JIMYHBIMU IMOBPECKACHUAMU
CIIM3HUCTON 000JI0YKH, IPUMEHEHHE JTAHHOTO CPEACTBA JOJDKHO
OBITh MAKCHMAJILHO MPOCTOE, HE TPEOYIoIee YCUIUA U I0TOI-
HUTCJIBHBIX MEXaHHUCCKUX BO3CHCTBHI (KaK HApuMep 3yOHast
ICTKA U 3y61—[a;1 HUTDH, KOTOPBHIC MOI'yT YCUIIUTH l'[OBpe)K)leHI/Ie).
«IUTO-STOP» u3HayaibHO MpencTaBiseT COOOW MKHUIKOCTb,
KOTOpasi C IIOMOLIBIO HACAIKH - AUCTICHCEPA IIPH BHECEHHH B T10-
JIOCTH pTa MPEBpPAILaeTCsl B IEHY, COCTOSIIYIO U3 My3bIpeil raza
U pa3JeleHHyo XuaKoi ¢da3oil. IMenHo Takas popma rurue-
HUYECKOI0 CPE/ICTBA [0 CBOEMY COCTaBy Hanbosee apdhexTuBHa
JUTSL CITM3UCTOM 000JIOUKH TOJIoCcTH pra. JJaHHOe cpenacTBo 00-
nagaer 00e300IMBAIOIINM, SIMUTETH3UPYIOLIUM U IPOTUBO(YH-
THLUAHBIM cBOMcTBOM. OCHOBHOE JEHCTBYIOICE BEILECTBO B
COOTBETCTBUM C Ha3HAYCHHUEM JITaHHOTO aJallTHPOBAHHOTO CPE/I-
CTBa Ul TUTHCHBI siBisiercs: Jletikosopun (calcium folinate),
MEX/[yHapOIHOE HelaTeHTOBaHHOe-Kanblus (ponuuar(calcium
folinate), papmakoTepaneBTH4ecKas IpyIna: BATAMUH.

AraroHucTel ()OJIMEBOIl KHCIOTHI, TaKHE KAaK METOTPEKCaT,
UHTHOUPYIOT AUTruapodoIaTpeyKTasy U, TeM CaMbIM, MPEIIsT-
CTBYIOT 00pa30BaHMIO M3 (OJMEBON KUCIOTHI TeTparuapodo-
n1ata, KOTOPBI CIYy)KUT Ba)KHBIM KO(AKTOPOM IEepeHoca OIHO-
YIIIEpOAHBIX OCTATKOB B OuocHHTE3€E HYKJICUHOBBIX KHUCJIOT. B
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pe3ysbTaTe MPOUCXOAUT OJOKMPOBAHUE CHHTE3a HYKJICHHOBBIX
KHCJIOT U KJICTOYHOI'O ACJICHHA. Ka."lbLll/Iﬂ (1)0.]'[I/IH3.T B OTJIMYHUC
oT (onmeBoit KUCIOTHI He TpeOyeT BOCCTAHOBJICHHS AUTUIPO-
(dhonarpeayKkTa3oil sl MPEeBpalIeHUsT B TETParuapodoar, 4to
IIO3BOJISICT NPU €ro NMPUMEHCHUN BOCCTAHOBHUTH HapyLUeHHblﬁ
npouecc 6uocuntesa JJHK, PHK u GenkoB. 3amuTtHOE meii-
CTBHC KaJlbL WA (bOJ'[I/IHaTa NPOSABJIACTCA TOJIBKO B OTHOIICHUH
3[0POBBIX KJIETOK. [IpemoTBpalmiaer TOKCHUECKOe [eWCTBUE
METOTpeKcara Ha KJICTKH KOCTHOTO MO3Ia M JKeJIyJ0UHO-KUILIeY-
HOTO TpaKTa, HO HE BIHSET CYIIECTBEHHO Ha YK€ OKa3aHHbIH
HedpoTokcuueckuii 3 ekt meToTpekcara. besomaceH mnpu
Clly4aifHOM HporniateiBaHuy. B oOpa3uax poToBOi jKUIKOCTH Y
MAalMEHTOB, NIPUMCHAIOLINX JJII TUTUEHBI IIOJIOCTU pTa AO0II0JI-
HutesbHO «LIUTO-STOP», xonmuecTBO MeToTpekcara 3Hauu-
TEJILHO CHIKEHO (puc. 1) u nocie (puc. 2).

3akJrouenue. 1. PazpaboranHoe u anpoOMpPOBaHHOE CPEI-
CTBO TUTHEHBI sIBIIsETCS 2 GEKTUBHBIM IpenapaToM npodu-
JIJAKTUKHW U TUTHUECHBI JIA IMOJIOCTU pTa CTOMATOJIOTUYCCKUX, B
TOM YHUCJIC U OPTOAOHTHUYECCKUX, IMMALIUCHTOB OHKOJIOTMY€CKO-
ro npoduis. OObEKTUBHBIMH KIMHUYCCKUMHU MOKA3aTCIISIMU
s dexruBHOCTH ananTupoBanHoro cpeactsa « [ {UTO-STOP»
ABJISKOTCA. CHHXCHHC TAXCCTHU IMOCTHUTOCTATUYCCKOI'O CTO-
MaTuTa, YCTPAaHCHUC IMPOJOHTHPOBAHHBIX 3PO3UBHO-A3BCH-
HBIX 3JICMCHTOB U 60J'IeBl)lX CHMIITOMOB CHH3HCTOﬁ OGOHO‘[KI/I
HOJIOCTH PTa.

2. KonndecTBo METOTpUKCaTa B POTOBOW KHJIKOCTH IOCIIE
IPUMEHCHUSA BblCOKO}IOSHOﬁ XUMUOTEPAITUU ITPU UCII0JIb30BaHU
rurueHudecko-npoduinakruyeckoro cpeacrsa «LIUTO-STOPy»
JIOCTOBEPHO YMEHBIIACTCS.

3. «lJUTO-STOP» obGmamaer (GyHrHIUIHON aKTHBHOCTBIO.
Bo3zpaeilictBue npenapara Ha kyastypy Candida albicans cBo-
JIUTCSI K TIOBPEIKICHUIO DK30KJIETOYHOTO MaTPUKCa, YTO, B CBOIO
04epeab, NPUBOAUT K CHUKCHUIO WU yTpaTe KJICTKaMH Fpl/l6a
AATrC3UBHBIX CBOﬁCTB " MEXKKJICTOYHBIX KOHTAKTOB, ITIOABJICHHUIO
U3MECHCHHBIX KJIETOK B BUA€ MHOT'OI'PAHHUKOB U, 3aTE€M K JIU3UCY
kynsTypsl Candida albicans.

4. TlauumeHTHl BTOpPOIl TIpyIIBI, HCHOJbL3YIOIIHE IEHKY
«UUTO-STOP» miist 1ONOJIHUTEIIBHOM TUTUEHBI IOJOCTH PTa
n l'lpOd)I/IJ'IaKTI/IKI/I MNOCTHUTOCTATUYCCKOIO CTOMATHuTa, OTMEC-
qaiu yJ'ly‘lLLIeHl/Ie KayeCcTBa KHU3HM 3a CUET YMECHBIICHW A 60—
JICBOT'O CHMIITOMA, yCTpaHeHI/IH KPOBOTOYMBOCTHU CHMSMCTOﬁ
000JIOUKH U 3amaxa M30 pra, yaoOcTBa MpUMEHEHHS 0e3 nc-
I10J1b30BaHUs 3yOHOH IETKHU BO BpeMsl BBIHYKIEHHOTO I10JI0-
JKEHUs JIEXKA B NIEPUOJ JUTUTEIbHBIX HH(Y3Uil IPH JICUSHUN B
cTaloHape.
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SUMMARY

IMPROVEMENT OF METHODS FOR THE PREVEN-
TION AND HYGIENE OF THE ORAL MUCOSA OF STO-
MATHOLOGICAL PATIENTS UNDERGOING HIGH
DOSAGE CHEMOTHERAPY

'Karton E., 2Vakushina E., >Seleskeridi V., 2Grigorenko M.

Federal State Budgetary Educational Institution of the Higher
Education «A.1. Yevdokimov Moscow State University of Medi-
cine and Dentistry» of the Ministry of Healthcare of the Russian
Federation, Department of Orthodontics, Moscow,; *Federal
State Budgetary Educational Institution of the Higher Education
Stavropol State Medical University of the Ministry of Health-
care of the Russian Federation, Department of Orthopedic Den-
tistry, Russia

Aim of the study- improving the methods of prevention and
hygiene of the oral mucosa of dental patients receiving high-
dose toxic chemotherapy.

55 patients aged from 30 to 65 years of oncological profile
with a combined dental pathology were taken for clinical ob-
servation. Patients were divided into 2 groups according to the
applied methods of oral hygiene: in group 1, a standard hygienic
technique was used; group 2 additionally used the hygiene and
prophylactic agent “CITO-STOP”, adapted for patients under-
going high-dose chemotherapy.
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Measurement and comparison of the amount of methotrex-
ate in the oral fluid in both groups was carried out according
to a single scheme. The measurement was carried out by high
performance liquid chromatography immediately before the in-
troduction of methotrexate, then after the start of infusion at the
following time intervals: 1 hour, 2 hours, 4 hours, 6 hours, 8
hours, 16 hours, 24 hours, 48 hours, respectively.

The study of Candidaalbicans on sensitivity to the author’s
hygiene and prophylactic agent “CITO-STOP” was carried out
in both groups.

Means “CITO-STOP” has a declaration of conformity of the
Eurasian Economic Union and is approved for clinical use and
sale on the territory of the Russian Federation (Patent for inven-
tion No. 2607931 dated January 11, 2017).

Statistical processing of the results was carried out in both
groups according to a single technique.

In samples of oral fluid in patients using the optional “CITO-
STOP” for oral hygiene, the amount of methotrexate is signifi-
cantly reduced.

The effect of the drug on the Candidaalbicans culture leads
to damage to the exocular matrix and subsequent lysis of the
Candidaalbicans culture.

The developed and tested author’s remedy “CITO-STOP” is
an effective tool for the prevention and oral hygiene of dental
cancer patients. This tool has analgesic, epithelizing and anti-
fungal properties.

The amount of methotrexate in the oral fluid after the use of
high-dose chemotherapy with the use of the hygienic prophylac-
tic “CITO-STOP” has been proven to decrease.

“CYTO-STOP” has a pronounced fungicidal activity

Patients of the second group who used the “CITO-STOP”
foam for additional oral hygiene and the prevention of post-cy-
tostatic stomatitis noted an improvement in the quality of life by
reducing the pain symptom, eliminating bleeding of the mucous
membrane and halitosis (halitosis).

Keywords: cytotoxic stomatitis, methotrexate, complex treat-
ment, dentistry, oral hygiene.

PE3IOME

COBEPHIEHCTBOBAHUE METOJOB INPO®UIIAK-
TUKW U TUTUEHBI CJIU3UCTON OBOJIOYKHU MO-
JIOCTU PTA CTOMATOJIOTUYECKUX TAITUEHTOB,
INPUHUMAIOIIUX BbICOKOJO3HYIO XUMMHOTE-
PAIINIO

"Kaprou E.A., ’Bakyumina E.A., *Cesieckepunu B.B.,
I'puropenxo M.II.

!@I'BEOY BO MI'MCY um. A.U. Esdokumosa Munzopasa PD,
rkagpeopa opmooonmuu, Mockea, *@I'BOY BO CmIMY Muns-
opasa P®, kagedpa opmoneduueckou cmomamonozuu, Cmas-
pononws, Poccus

Lenb uccaenoBaHus - COBEPLICHCTBOBAHHE METOIOB Ipodu-
JIAKTUKH U TUTUEHBI CIIU3UCTOH 00O0JI0UYKH MMOJOCTH PTa CTOMA-
TOJIOTUYCCKUX ITAIIMCHTOB, nonyl{a}omnx BblCOKO}lO3Hy}O TOK-
CHYECKYIO0 XUMUOTEPAIHIO.

Kimanuecku Habroganuck S5 nauueHToB B Bo3pacte ot 30
110 65 JIeT OHKOJIOTMYECKOro MpodUIsi, UMEIOIINX COUYCTaHHYIO
CTOMATOJIOTMYECKYIO MaToNIOruio. [1arueHTsl ¢ yu4eToM npuMme-
HSIEMBIX CIIOCOOOB TUTHEHBI MMOJOCTU PTa pacipesiesieHbl Ha 2
l"pyl'll'lbl: Bl rpynne IIPUMEHAJIACh CTaHAapTHas TUTHCHUYCCKas
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MeToauka; Bo Il rpyrme JornosHUTENIbHO HCIONB30BAIOCH TH-
rHeHHYEeCKo- mpoduiaaktuueckoe cpenctBo «IIUTO-STOPy,
aJlaliTUPOBAHHOE ISl MALIUEHTOB, IIPOXOIAIINX BEICOKOIO3HYIO
XUMHUOTEPAIuIo.

W3mepeHue u cpaBHEHHE KOJIMYECTBA METOTpPEKcaTa B poOTO-
BOM KUJIKOCTH B 00€UX IpyInax IpOBOIMWIOCH [10 eIUHOM cxeme
METO/IOM BBICOKOA(D(EKTUBHON JKHIKOCTHOH Xpomarorpaduu
HETOCPEICTBEHHO /10 BBEICHUS METOTpeKcara, aajee MocJie Ha-
yaja MHQY3UM B CIEIYIONIMe BpeMEHHbIE HHTEpBaibl: | dac,
2 yaca, 4 yaca, 6 yacos, 8 yacos, 16 gacos, 24 yaca, 48 yacos.

Uccnenosanne Candidaalbicans Ha 4yBCTBHTEIBHOCTH K
ABTOPCKOMY  THTHEHHYECKO-IIPO(UIAKTHUECKOMY — CPEICTBY
«[qUTO-STOP», npoBoausioch B 00eHx rpymax.

CpenctBo «IIUTO-STOP» umeer nexapannio COOTBETCTBUS
EBpasuiickoro 3K0HOMHYECKOI0 COI03a U Pa3pelleHo Ul KIH-
HUYECKOTO PUMEHEHUS U peasin3auuu Ha repputopun PO (I1a-
TeHT Ha u3ooOpererue Ne 2607931 ot 11.01.2017 ).

Craructrueckas 00pabOTKa MONYYSHHBIX PEe3YJIbTaTOB MPO-
BOZIMIIACh B 00EHX TPyIIax MO eANHOH METOUKE.

B o6pasiax poToBoii )UAKOCTH y MALMEHTOB, TPUMEHSFOLINX
JUISL TUTHEHBbI TojlocTd pra aonoiaHutenbHo «IUTO-STOPy,
KOJINYECTBO METOTPEKCaTa 3HAYUTEIIbHO CHIDKEHO.

Bo3sneiictBue npenapara Ha Kynstypy Candidaalbicans mpu-
BOJIUT K MOBPEXACHHIO 9K30KJIETOYHOTO MaTPUKCa U MOCIEIY-
toreMy Jmsucy Kyastypsl Candidaalbicans.

Ha ocHOBaHMH ITPOBEICHHOTO HCCIIEOBAHUS CICAYET 3aKIIIO-
YUTh, YTO Pa3pabOTaHHOE M alPOOUPOBAHHOE ABTOPCKOE CPel-
ctBo «IUUTO-STOP» sBnsiercst 3G GEKTUBHBIM penapaTtom
NPOGHUIAKTUKA M TMTHEHBI MOJIOCTH PTa CTOMAaTOJIOTHMYECKUX
MAlMCHTOB OHKOJIOTHYeckoro npoduis. JlanHoe cpeactso 06-
najgaeT 00e300IMBAIOIINM, STUTEIU3UPYIOIUM U TPOTHBO(YH-
TULIUIHBIM CBOMCTBOM.

KonnuectBo MeToTpekcara B pOTOBOM )KUAKOCTH HOCIIE MPHU-
MEHEHHsI BBICOKOIO3HOW XHMHOTEPANMU HPH HCIIOIb30BAHHN
rurueHudecko-npodunakruaeckoro cpeacrsa «LIUTO-STOP»
JIOKa3aHO YMEHbIIACTCSI.

«UTO-STOP» oGnamaer BbIpakeHHOH (GYHTHIMAHON aK-
THUBHOCTBIO

[Mammentsr I rpynmsl, ucnoneizoBaBumMe neHky «LUTO-
STOP» uis 1OMOJHUTENBHOW TUTHEHBI TOJOCTU PTa U IPO-
(UIAKTUKM  MOCTLMTOCTaTHYECKOTO CTOMATHTa, OTMEYalH
yJIydllleHHe KayecTBa KM3HHM 3a CYET yMEHbIICHHs 0O0JEBOTO
CUMIITOMA, YCTPAHEHUS KPOBOTOYMBOCTH CIM3UCTON 000JI0UKH
¥ rajauTo3a (HEeIpUsATHBIN 3amax u3o pra).
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CIBUI'N B COAEP KAHUUN KOPTU30JIA B CJIFOHE
Y INIOAPOCTKOB C XPOHMYECKHUM I'MHI'MBUTOM

Mumnuamsuian T.3., Opnenuasze T./L.

Tounucckuii 2ocyoapcmeenuviil MeOUYUHCKUL yHugepcumen
Odenapmamenm 0emcKoll u nOOpOCMKOBOU mepanesmuyeckoti cmomamonozuu, I py3us

Camoii OompmIoil rpymmoii 3a0071eBaHUI TKaHEH MapoJoHTa
SIBIAIOTCS BOCTIANIUTENIbHbIE (THHIUBUTEHI, TapoAOHTHTHI). Ha nx
nomio puxoauT 94-96% Bcex 3aboneBaHMIl MapoOIOHTA M OHU
MMEIOT OJMHAKOBBIH MPUUYMHHBIA (hakTop. 3aboseBaHus mapo-
JIOHTa y JeTedl mupoko pacmpoctpaHeHsl. Ilo mamaeiMm BO3,
80% meTelt IMEIOT Te WK WHBIE 3a001eBaHus nMapongoHTa. OHn
MOTYT OBITh BOCTIANIUTENHHOTO, JUCTPO(UUECKOTO U OMyXOJle-
BOro xapaktepa. [Ipy rmHTHBHTAaX BOCHAIMTENBHBIN IMpoIECC
OTpaHMYEeH TOJIBKO JECHOH, HO PacIpoOCTpaHEHHE BOCHATCHHS
Ha JIpyTHe TKaHU TapoJOHTa IPHBOAUT K PA3BUTHIO TTAPOJOHTH-
Ta. CieqyeT OTMETUTb, YTO HanbosIee yacTo 3a00aeBaHus apo-
JIOHTA BBISBISIOTCS B Bo3pacTe ¢ 10-11 net [8,12].

Oco0eHHOCTH Pa3BUTHs 3a00JIEBAaHUH MAapoOJOHTAa y AETEH
CBSI3aHBI C TEM, YTO, BO-TIEPBBIX, MATOIOTHYECKHIl Iporecc
pa3BHUBAETCS B PACTYIIUX, TMOCTOSHHO MEPEeCTPanBarOIIUXCS
TKaHAX, BXOJAIINX B COCTaB MApOAOHTA, B TKAHIX MOP(OIOTH-
4eCcK! 1 (PyHKIMOHAIBHO HE3PENBIX, CTIOCOOHBIX HEaJeKBaTHO
pearnpoBarth Jaxxe Ha He3HAYNTETbHBIE TTOBPEXKIAfoNne (haKkTo-
pel. C apyroii CTOPOHBI, TTATOJIOTUS TMAPOAOHTA MOXKET Pa3BHU-
BaThCs Ha (DOHE TUCHIPOMOPIINH POCTA M CO3PEBAHUS TKAHEBBIX
CTPYKTYp KaK BHYTPH CHCTEMBI, HMEIOLIeH eauHble (QYHKINH,
TaKk U B CTPYKTypax M CHUCTEMaX, 00ECHEUMBAIOIINX BECh Op-
TaHU3M K TNIPUCTIOCAONEHNI0 K HM3MEHEHHUSIM BHEIIHEH Cpebl
(HepBHAs1, T'yMOpajbHasi, SHIOKPHHHAS), YTO CIIOCOOCTBYET BO3-
HUKHOBEHHMIO 3a00/I€BaHHH NMAPOJOHTA B IOBEHHIBHOM MEPHOIC
[7,13].

Tl'apmoHnYHOE pa3BUTHE JETEH M MOJPOCTKOB, B OMPEAEIIEH-
HOW CTeNeHH, 3aBUCUT OT HOPMAJIBHOH paboThl SHIOKPUHHOMN
cucteMbl. DyHKIMOHATBHOE COCTOSIHUE BXOAAIIEH B €€ COCTaB
THIOTATaMO-THIO()U3apHO-HAATIOYEUHUKOBOM CHCTEMBI OTpa-
JKaeT ypOBEHb NMPOJLYLUPYEMbBIX 3TONH CHUCTEMOHl TOPMOHOB, B
JaCTHOCTH KOPTU30IIa.

Koptuzon — 310 Bemyumii ITIOKOKOPTUKOHU, CEKPETUPYEMBII
KOPOH HaJMOYEeYHUKOB, IMEIOMINH MHOKECTBO (DYHKIMH 1 3¢)-
(exToB, HanbosEee 3HAUNMBIMH M3 KOTOPBIX SIBIAIOTCS PETYIIs-
11 MeTaboNIN3Ma yIIeBO/IOB, JIUITHIOB U OEIKOB, COXpaHEHHE
COCYAMCTOH aKTMBHOCTH, NMPEAOTBPAICHHE BOCIAICHUS H TO-
MEOCTa3 BO BPEeMs SMOLHOHATBHOTO M (DH3MIECKOTO CTpecca
[3]. Takue akTOpbl, Kak BO3pAcT U MOJ, MOTYT BIUATH Ha YpO-
BEHb KOPTH30J1a M JODKHBI YUUTBIBATHCS TMPH HAOMIOAECHHUH 32
COCTOsSTHIEM 3710poBbs [11].

Y4uThIBast, YTO MPUMEHEHHE OMOXMMHUYECKUX METOIOB OIeH-
KN KOPTH30J1a 3aTPyIHEHO BBUAY CIOKHOCTH 3a00pa KpPOBHU U3
BEHBI M Majblla, BO3HUKIA HEOOXOAUMOCTh M3yUEHHS BO3MOXK-
HOCTH TIPUMEHEHUS AJIsI JAHHBIX [eNeil APyTrHX OMOTOTHIECKNX
KHUAKOCTEH W WCIONB30BaHUS OECKPOBHBIX, HEHHBA3MBHBIX
METO/IOB, OoJiee MPHUTOAHBIX B YCIOBHAX PEATbHOH esTelb-
HOCTH. B KkadecTBe OMONOTMYECKOH >KHUAKOCTU JUIS M3ydEeHHS
YpPOBHSI KOpTH3011a 6oree 1eaecoo0pa3Ho UCIIOIb30BaTh CIIOHY
T.K. IPOBEJICHHbIE NCCIEA0BAHNS MPOAEMOHCTPHPOBAIIH HAIEK-
HOCTbh JJaHHOTO MeToja [9].

3a mocneHNe TOAbI OTMEUEH 3HAYUTENbHBIH POrpecc B pas-
paboTke METONOB OMArHOCTHKM 3a00JIEBaHUII IyTEM aHain3a
poToBoii xkuakocTH. CIIOHA UCTONB3YEeTCs AT aHallM3a Ha CO-
Jiep’kaHue B HEH JIEKapCTBEHHBIX CPEJCTB, TOPMOHOB, TOKCH-
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HOB. Oxumaercs, 4to B Onmrkaiiiiee BpeMs OyayT CO3IaHBI Te-
CTHI CITIOHBI AJIs1 MOHUTOPHHTA JIeueHust 3a0oneBanuil. InTepec
TIPE/ICTABISAET ANATHOCTUKA MCUXOIMOIUOHATBHOTO COCTOSHHS
YeJToBeKa, 0COOEHHO MOAPOCTKOB IMyOepTaTHOTO BO3pacTa IO
COZIEPKaHMIO B HEW KOpTH30Jia (CTEPOUAHBI TOPMOH, BO3ICH-
CTBYIOIIMI Ha 0OMEH BemecTs). [6].

B coBpemMeHHO# CTOMATOJIOTMM CIBUTH B COJAEPKAHUMU KOP-
TH3051a B CIIIOHE M JIECHEBOM >KMIKOCTU PAcCMaTPHBAIOTCS B
KauecTBEe BECbMa OOBEKTHBHBIX KPUTEPUEB OIEHKH COCTOSHHS
PETHOHANBHOTO JHAOKPHHHOTO M MMMYHHOTO TOMEOCTasa, a
TaKOKe CTEMEHH MOPayKeHHUsI MATKHX TKaHEH POTOBOH MOIOCTH H
B MIEPBYIO OYEpeab ACCHHI [7].

HccnenoBaHnsiMy MOCNETHNX JIET TIOKAa3aHO, YTO B MEXaHU3-
Max MOPAKEHNs JECHEBOH TKaHH M HHIYKIIMH MECTHOTO HMMY-
HOTIATOJIOTHYECKOTO MpOIEecca, 3aMHTEPECOBAHBl KOPTU30JI3a-
BHCHMBIE MEXaHU3MBI, B YACTHOCTH ()OPMHUPOBAHNE IMMYHHBIX
MEXaHH3MOB, KOTOPBIM OTBOAUTCS HEMAJlOBa)KHAs! POJIb B MH-
JOYKIUN AACTPO(PUIECKUX U BOCTAINUTENBHBIX MPOIECCOB B
MSTKUX TKAHSX JAECHBI M OCYHIECTBISIETCS TaKKe IO KOPTH30I-
3aBUCHMOMY MexaHu3My. CIIBUTH B COJIEp)KaHUH MIPOTAKTHHA B
CIIIOHE M JIECHEBOM >KUJIKOCTHU TIPH IIHPOKOM Kpyre 3aboieBa-
HUI POTOBON TOJIOCTH, BKJIIOYAs MapOJOHTUTHI M TWHTHBHTEHI,
BO MHOTOM IIPENONPENEIAIOT COCTOSHUE “pETMOHAIBLHOIO LU-
TokHHOBOTO craryca” [10, 11].

Llenpio HACTOSIIEr0 HCCIENOBAHMS SIBUIOCH OIpE/eNIeHUe
coziep>KaHNsT KOPTHU30/1a B CIIOHE Y ITKOJIBHUKOB ITyOepTaTHOTO
BO3pacTa AJIsl yCTAHOBIEHMS B3aUMOCBSA3U MEXIY TOPMOHAIIb-
HBIM IMCOANaHCOM U IIPOSBICHUEM IIATOJOTHM TKaHEH mapo-
JIOHTA.

Marepuaa u Meroasl. B uccnenoBannm ydactBoBamm 50
YUEHHKOB 00Ie00pa30BaTeNbHBIX IIKOI B Bo3pacTte oT 11 1o
16 nert, 27 ronomei u 23 neBywku. [ ycTaHOBIEHHS B3au-
MOCBSI3H MEXy TOPMOHAIBHBIM JHCOATaHCOM H MPOSBICHUEM
TIATOJIOTHU TKaHEH MapoJOoHTa IIKOJBHUKH PA3AENeHbl HA TPH
TPYIIIBL:

I — 18 mompocTKOB (KOHTPOJIBHAS TPYIIIA) IPAKTUIECKH 370~
poBbIe 6e3 OOBEKTUBHBIX KIMHUIECKUX CHMIITOMOB;

Il — 16 moapocTKOB ¢ OOBEKTHBHBIMU KIMHUYECKUMH CHM-
MITOMaMH 3200JIeBaHUI TKaHeH MapoJOHTa Pa3HOil CTENeHH, HO
0e3 HaIM4Hs IPYTUX PUCK-(PAKTOPOB, MPOBOLUPYIONIUX JaHHOE
3a00JICBaHUE;

III — 16 moapocTKOB ¢ OOBEKTUBHBIMU KIMHHYECKUMHU CHM-
NITOMaMU BOCTIAIUTENBHBIX 3a00/IeBaHNUI TKaHEH MapoloHTa H
HaJIMYHEM MECTHO-IEHCTBYIONINX Pa3ApakaloliX ATPOTeHHBIX
(haxTOpOB, TAKMX KaK TPAaBMAaTUUECKask OKKIIO3HSI, CKyYeHHOCTh
W IpyrHe aHOMAJIMHY MOJOKEeHUs 3y00B, aHOMAINUU (OPMBI 3y0-
HBIX PSIZIOB W TIPHKyca. BBIABISIIN Takke 0COOCHHOCTH aHATO-
MHUYECKOTO CTPOEHMS MATKHX TKaHEeH MomocTu pra (YpoBEHb
TIPUKPETIIICHHS TTOABIKHON YaCTH CIM3UCTON OOONOYKH - TITy-
OuHa mpenaBepus), (PUKCHPOBATM COCTOSHHE Y3I€UeK TYO,
TSOKEH CIM3UCTON OOOIOYKH MEepPEeXOTHON CKIAIKH (MECTO HX
TIPUKPETIIIEHHS, BRIPAXKEHHOCTD, HaTsDKeHHe). OIeHHBAIN THTH-
€HNYECKOE COCTOSHHE MOJIOCTH PTa.

Jlis OLleHKH COCTOAHUS TKaHEH NapoIOHTa HMCHONb30BAIU
KITMHUKO-MHCTPYMEHTANbHbIE 1 PEHTT€HOIOTHIECKHE METOJBI.
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npOBO}lHJ’[I/I OLICHKy KIIMHUYCCKHUX aHaMHCTUYCCKUX IapaMe-
TPOB, TAKMX KaK BO3PACT, M0, JIUTEIBHOCTH 3a00JIeBaHuUsI, pe-
TYJISIPHOCTb YUCTKH 3yOOB, HACJIEACTBEHHAsS PEIPACIIONOKEH-
HOCTb 10 HAJIMYHIO 3a00JIeBaHUH MAPOIOHTA.

KinHu4eckoe cToMaTooruyeckoe 00CIe10BaHne IPOBOHIIH
10 OOIIETPUHATON MeToAUKe. I OLCHKH TSDKECTH TMHTUBUTA
UCIIOJB30BAJICS NMAMIUIIPHO-MapTUHAIBHO-aJIbBEOSIPHBIN MH-
neke (PMA) B moandukanuu Parma, pacnpocTpaHEHHOCTh U
WHTCHCHUBHOCTH 3a00JIEBAaHUI MapOJOHTA ONPEACIISUIA WHJICK-
COM HY)XZIaeMOCTH B JiedeHuHt 3aboneBanuii napogonta CPITN;
OLICHUBas ypOBeHb TATAEHBI IOJIOCTU PTa, IOJIB30BAJIUCHh HUH-
nexcom ruruensl (OHI-S)-J.C. Green. J.R.Vermillion. 3y6o-ue-
JIOCTHBIC aHOMAJIMU y OGCJ’[e)lOBaHHbIX IIKOJIbHHUKOB BBISIBJISIIIN
HOCPEICTBOM BU3YalIbHOTO OCMOTpA.

Jnst ompesesieHNs] TOPMOHAJIBHOTO COCTOSIHUSI TTOZIPOCTKA
BBIACHSUIM COZIEp)KaHUE KOPTU30J1a B citoHe. JlaHHBIN TOpMOH
OIIpeIeIISUICS MEeToIOM UMMYHOpepMenTHoro ananu3za (ELISA).
3a00p CIIIOHBI IPOU3BOJIMIICS B COOTBETCTBUHM C PEKOMEH/IAIN-
SIMH 110 JTAOOPAaTOPHOMY HCCIICI0BAaHUIO OMOXUMHUUECKHUX MOKa-
3arelnieit CioHBL. Bpemst, pekoMeHI0BaHHOE AJIs1 cOOpa CIIFOHBI
¢ 22:00 mo 24:00 u. IMpouenypa cOopa CIIOHBI MPOUCXOIHIA
[AaCCHBHBIM CJIOHOTEUCHHEM B IUIACTHKOBYIO TpyOky. O6pa-
3e1] cTabMJIeH IPY KOMHATHOM TeMmepaType Wi TeMIeparype
XOJIOJUJIBHHUKA B TCUCHUEC HECCKOJIBKUX ):lHeﬁ U MOXET 6bIT]> oT-
MPaBJICH B J1a00OPaTOPHIO.

Bce jaHHBIC 3aHOCHIINCH B CO3/IaHHBIE HAMH «KapThl CTOMA-
TOJIOTHYECKOTO 00CIICIOBAHMSY.

JlanHble 00pabOTaHBI CTATHCTHYCCKH C HCIOIb30BAHHEM
nporpammsl SPSS v 23.

Pesyabrarel u o6cyxnenue. OOcienoBaHHE IOXPOCTKOB
Ha4YuHaJIU C yCTaHOBJ’leHPIf[ BO3pacTa, 1oJjia 1 HaJlu4yus BOCIIa-
JIUTENIBHBIX 3a00JIeBaHui MapofoHTa (TMHTUBHUT, TaPOIOHTHT)
C LIEJIBI0 YCTAHOBJICHHSI B3aMMOCBSI3H MEXK/Y TOPMOHAJIBHBIM
JcOaTaHCcoOM M MPOSIBJICHUEM MaTOJIOTHHU TKaHeH MapooHTa.

YcraHOBIIEHBI BO3PACTHBIE 0COOCHHOCTH COJCPIKAHUSI KOPTH-
30J1a B CJIIOHE JIeTeH IOXPOCTKOBOIO BO3pAacTa, B YACTHOCTH Y
IIKOJILHUKOB B Bo3pacTe 11 jeT ypoBeHb FOpMOHA, B CPEIHEM,
cocrapun 1,77+1,57 ng/ml (p<0,05); x 14-16 romam ero co-
JIep)KaHUe B CIIOHE YBEJIMYWIOCH, B cpenHeMm, a0 2,23+1,13
(p<0,05). JlanHbIe MOKA3BIBAIOT, YTO COJCPIKAHUE KOPTHU30JIa B
CIIIOHHOM CEKpPEeTe JIOCTOBEPHO YBEIMUMBACTCS C HAYAJIOM ITy-
OepTaTHOTO MepUoa.

Pesynerars! nccneoBaHuii TaxKe NOATBEPIIIN JaHHbIE O BIIU-
stHAM (haKTOpa T0J1a Ha COICPIKAHKE KOPTH30J1a B CITFOHE (PHC. ).

2,63

YposeHb KOPTHZ0AA B CTIOHE
ngfml
-
in
=]

000 +
11 ner 12-13 net | 14-16 ner

[mmy 1,47 1,89 ‘ 2,08
[ men 2,16 124 ‘ 2,63
B My HEH

Puc. Bospacmuvle u nonosuvle paziuus yposHs. KOpmu3oid 6
ClIOHe Y WKONbHUKOS. (ng/ml)

JlocToBepHOe pasnnuue B ypoBHE FOPMOHA B 3aBUCUMOCTH OT
T10J1a BBISIBIIEHO TOJIBKO Y 11-11€THUX MIKOIBHUKOB (B 12-13 11 14-
16 net u3MeHeHUs HEe3HauuTesIbHbIe). Bo3pacTHele U MOIOBBIE
pas3IuuMs CeKpelu KOPTH3071a, IO BCEi BEPOSTHOCTH, CBA3aHbI
€ MOIYIHMPYIOLINM BO3/JIEHCTBHEM I10JOBBIX TOPMOHOB Ha TUIIO-
TaJIaMO-rUNOo(U3apHO-HA/IIIOYEUHUKOBYIO cuctemy. Heobxomu-
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MO OTMETHUTH, UTO BBIABJIICHHBIC B pe3ym>TaTe HCCJICAOBaHUA 3a-
KOHOMEPHOCTHU MOFyT 6bITl> MCII0JIb30BaHbI IPU TUHAMUYECKOM
HAOJIIONICHNH 332 COCTOSIHHEM 3JI0pOBBS JIeTeil U MOJAPOCTKOB B
OpraHUu30BaHHBIX KOJUIEKTHBaX.

Hﬂﬂ PacCMOTPEHHUSA U OLICHKHU COCTOSIHUSA PETMOHAJIBHOTO DH-
JOKPUHHOTO M MMMYHHOTO TOMEOCTa3a, a TaKk)Ke CTeIeHH MO-
pakeHUsI TKAHCH MapoJOoHTa B KaKAOH HCclelyeMOH rpymnie
1/13yqam/1 W BBIABJIAJIA U3MCHCHUA B COACPIKAHUM KOPTH30J1a B
CJIIOHE U JICCHEBOH KHUAKOCTH U CONOCTABILUIM C COCTOSHHUEM
TKaHeW MapoJIOHTa, B YaCTHOCTH B KOHTPOJBHOM IpyIIe ¢ UH-
TaKTHBIM [apoioHToM. OmpeerneHne coaepKaHus KOPTU30Iia B
CJIIOHE OBLI0 MpoBezieHo y 18 mkonbHUKOB. M3 HUX 11 Mambun-
KOB U 7 eBouek 11-16 1et. Y Bcex moapoCTKOB %ajao0bl Ha 60JIb
¥ KPOBOTOUMBOCTB JIECEH OTCYTCTBOBaH. [Ipr ocMoTpe Habro-
Janu OJIeHO-PO30BYIO JIECHY, YAOBJIETBOPUTEIBHYIO THIHCHY
HOJIOCTH PTa, OTCYTCTBUE KPOBOTOYMBOCTH B aHAMHE3€ U IPU
30HAUPOBAHUU. OpTO)IOHTI/l'-[eCKI/Ie OTKJIOHCHUS OTMEYAJIUCH Y 6
(33%) noapOCTKOB, U3 HUX B JICUEHUH HY>KIAJIHCh TOJIBKO JBOE,
YPOBEHb KOPTH30J1a COOTBETCTBOBAJI HOPME U, B CPEJHEM, CO-
crasun 1,07+1,10 ng/ml (p<0,05).

Bo II uccnenyemoii rpymiie ¢ LeIbiO BBIABICHUS CBSI3H TOPMO-
HAaJILHOTO AncOananca ¢ aToylorkei TKaHei napoaonTa, oocie/y-
€MBIC IOAPOCTKH 6])1.1'[1/[ HO}IOGpaH])I C MUHHUMAJIbHBIMU MECTHBIMU
pHCcK-(haKTOpaMu pa3BUTHsI BOCITATUTEIIBHBIX 3a00JIeBaHN i TKaHEH
HapOJIOHTA U 0e3 CyIIECTBEHHBIX OPTOJOHTUUESCKUX OTKJIOHECHHIL.
CrieryeT OTMETHUTB, YTO BIIMSIHUE 3yOOUEIIIOCTHBIX aHOMAIIHH, KaK
(hakTopa pricKa BO3HUKHOBEHHS 3a0O0JICBaHHU MMapOIOHTa, 3adya-
CTy}O CBOAUTCA K OHPEACIICHUIO UX B KQYECTBE NOIOIHUTEIIbHBIX
PETEHIIMOHHBIX ITyHKTOB, CIOCOOCTBYIOIIMX HAKOIICHUIO 3yOHOTO
HaJIeTa U, KOCBEHHO, pa3BUTHIO 3aboneBanust [1].

UccnenoBanus mokasaiu, uro uHaeke ruruensl — OHI-S co-
OTBETCTBYET, B cpeHeM, 0,9 Oanam, 4To MOXKHO CUUTATh YAOB-
JICTBOPHUTECIIbHBIM. OLleHI/IBaﬂ COCTOSAHUEC TKaHel’I ImapoaoHTa
BBISIBHJIO, 4TO y 69% 00CIIeJOBAaHHBIX ONPEACIINIIH JIETKYIO CTe-
INIEHb TMHI'MBHUTA, C BOBJICYCHHUECM B F[aTOHOFI/l‘IeCKI/Iﬁ npouecc
MEX3yOHBIX COCOUYKOB, y 5 mozapocTtkoB (31%) - cpenHioro, ¢
BOBJICYCHHEM B MPOLIECC MEK3YyOHOTO ¥ MapriHaJIbHOIO y4acT-
KOB JieCHBI. [loka3aTenb KPOBOTOUYMBOCTH CYLIECTBEHHO YBeE-
JIMYUBAJICS B Bo3pacTHOHM rpynmne 14-16 ner. B nannoii rpymn-
I YPOBEHb KOPTH30Ja B CIIOHE COOTBETCTBOBAJ, B CPEIHEM,
1,92+1,40 (p<0,05).

B III uccnenyemotii rpyrie onpeaeneHbl CpaBHUTEIBHO BBICO-
KM€ TIOKa3aTeIM MHIEKCOB, B yacTHOCTH nHaeke OHI-S cocra-
B 2,19 0asioB, 3HauCHKE MapoIoHTaIbHBIX HHICKCOB ([IMA,
CPITN) y GombInHCTBA MOAPOCTKOB (67%) mokazamu Gosnee
TsDKeJIbIe (POPMBI BOCTIANTUTEIIBHBIX 3a00JIeBaHUIT TAPOJIOHTA - C
BOBJICYCHHEM BCEX OTJICJIOB JECHBI, OJHAKO PEHTICHOJIOTHYE-
CKHE HCCIICIOBAHUSI U3MEHEHHI KOCTHON TKaHHU aJIbBEOJISIPHBIX
OTPOCTKOB HE BbIABUJIN.

YpoBeHb KOpTH30J1a B CIIOHE, B CpelHeM, cocTtaBui 2,29 y
MaJIBYMKOB U 2,22 y JIeByILEK.

CrenoBaTenbHO, OTKIOHEHHE IOKa3areiel OLEHOYHBIX HH-
JIEKCOB MCCJIEyeMbIX TPYI OT TOKa3areyield KOHTPOJIbHOM
IPYIIBI CBUJETENLCTBYIOT O (haKTOpax pUCKa, 00yCIOBIMBAIO-
IIUX CTeIeHb 3a0oseBaHuii TKkaHel mapoponTa. Cienyer oTMe-
TUTB, YTO YPOBEHb KOPTH30JIa B CIIOHE Y MOAPOCTKOB TPEThEi
IPyHIbI OBbUI 3HAYMTENBHO BhILIE B 2-3 pa3a, 4eM y 370POBBIX
(KOHTpOJIbHAS TpyMIIa). DTO CBUAETEILCTBYET O HAIIPSKCHUU B
cucTeMe TUIodu3 - Kopa HaAIOYCUHUKOB Y OOJIBHBIX C XPOHH-
YECKHMM I'MHI'MBUTOM MU Aa€T OCHOBAHHEC CJCJIaTh BBIBO/J O TOM,
qTo (byHKL[I/IOHa.]'l])HbIe PE3EPBBI HAATIOYECYHUKOB Y IIOAPOCTKOB
C TUHIT'MBUTOM IIOHM>KCHBI. nOBbII_L[eHI/Ie KOpPTHU30Jia B CIIIOHE Y
06CJ'ICZIOBaHHbIX HaMU IMOAPOCTKOB C TMHI'MBUTOM OTpaXacT HA-

75



JIMYUE CUCTEMHBIX HapylLIeHUH B opranusme. JlaHHas 3aKOHO-
MEpHOCTb BBISBJICHA KaK Y MaJIBYMKOB, TaK U JIEBOUYCK, IIPHUEM
B Pa3HOM BO3pacTe.
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SUMMARY

CHANGES OF SALIVARY CORTISOL LEVELS IN
CHILDREN WITH CHRONIC GINGIVITIS

Shishniashvili T., Ordenidze T.

Thilisi State Medical University, Department of Therapeutic
Dentistry of Children and Adolescents, Georgia

Periodontal diseases are widespread in children and adoles-
cents. By the information of World Health Organization, 80%
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of children have different degrees of inflammatory periodontal
diseases, that often develop from the ages of 10-11 years.

Pathology of periodontal tissues is developed when there is a
disproportional growth and development of tissue structure, as
within the system, also in the systems and structures that provide
entire organism, which itself supplements the development of
periodontal diseases in juveniles.

Harmonious development of children and adolescents is, on a
certain level, dependent on the proper functioning of endocrine
system, the functional state of which is judged by the hormones
it produces, specifically cortisol.

The goal of our study was to determine the level of salivary
cortisol in children during puberty, also reveal the connection
between the hormonal disbalance and the periodontal tissue pa-
thologies. To achieve this, we have studied 50 students of age
11-16 years. To assess periodontal tissue state we used clinical-
instrumental and roentgenologic methods, while the salivary
cortisol levels were determined by the enzyme-linked immuno-
sorbent assay (ELISA) method.

Tests showed the connection between the hormonal disbal-
ance and ongoing pathologic processes in periodontal tissue,
more specifically, in children with high salivary cortisol lev-
els, in the study group (average in males 2.29, in females 2.22)
majority (67%) had severe forms of inflammatory periodontal
diseases, which gives us a ground to conclude that in juveniles
with the inflammatory periodontal diseases, functional reserve
of adrenal gland is diminished.

Keywords: inflammatory periodontal diseases, salivary corti-
sol levels, hormonal disbalance hormonal disbalance.

PE3IOME

CABUI'M B COAEP)KAHHUU KOPTHU30JIA B CJIIOHE
Y NHOAPOCTKOB C XPOHUYECKHUM 'HHI'MBUTOM

Iumauamsuwim T.2., Opaennasze T./0.

Tounucckuii  20cyoapcmeeHnbill. MeOUYUHCKULL  YHUGEPCUME
denapmamenm 0emckol u NnoopPoCMKOGOU Mepanesmuieckoll
cmomamonozuu, I py3us

ITo manueiM BO3, 80% nereit UMeEIOT T€ WM WHBIE 3a00J1€Ba-
HUSL TIApOJIOHTA, KOTOPbIE YacTO BBIABIIAIOTCS B Bozpacte 10-11
ner. [Tarosorus TkaHeil mapooHTa YacTo pa3BUBaeTCs Ha (OHE
JUCIIPOTIOPLIMH POCTA M CO3PEBAHMsI TKAHEBBIX CTPYKTYp, 00e-
CIICYMBAKOIINX BECb OPraHu3M, 4TO OGyCJ'[aBJ'lI/IBaCT BO3HHKHO-
BeHHe 3a00JIeBaHU NAPOJOHTA B IOBEHUIILHOM BO3pAcTe.

l'apmonnuHOE pa3BuTHE IeTEl U MOIPOCTKOB OIPE/IEICHHOM
CTEIEHH 3aBHCUT OT HOPMaJIbHON paboThl IHIOKPUHHOMN CHUCTE-
Mbl. DYHKIIMOHAIBLHOE COCTOSHUE KOTOPOH OTpakaeT ypOBEHb
NPOAYLHUPYEMBIX TOPMOHOB, B YaCTHOCTH KOPTHU30JIa.

Lenpro uccnenoBanust SBUIOCH ONPEIC/ICHUE COACPIKAHUS
KOPTH30J1a B CJIIOHE y LIKOJILHHKOB IyOepTaTHOro Bo3pacra W
YCTaHOBJICHUE B3aUMOCBA3U MEXY 'OPMOHAJIbHBIM ;mc6anal-1—
COM U IPOSIBJICHUEM I1aTOJIOTUH TKaHEH napoaoHTa.

B pamkax uccnenoBanus oOciienoBanbl 50 y4eHUKOB B BO3-
pacte 11-16 ner.

JIst OLIGHKH COCTOSIHMSI TKaHEH MapOJOHTa HCIIOJIb30BAIN
KIIMHUKO-UHCTPYMCHTAJIbHBIE U PEHTICHOJIOTNYCCKHUE METO/bI,
CoZiep’KaHUEe KOPTHU30JIa B CIIIOHE ONPEICIsUIM METOIOM UMMY-
HOo(epmeHTHOro ananusa - ELISA.

HccnenoBanus mokasajlud B3aUMOCBS3b MEXIY TOPMOHAJIb-
HBIM JUCOATaHCOM W MATOJIOTHCH TKaHEeW MapoJOHTa, B 4acT-
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HOCTH B TOM IpyIine 00CIeI0BaHHBIX, B KOTOPO#l Y TIOAPOCTKOB
3a(hUKCHPOBaH BHICOKHI YPOBEHb KOPTH30J1a B CitOHE (B Cpei-
HeM, 2,29 y ManpuukoB U 2,22 y JeBylIek). Y OOJbIIMHCTBA
noapocTKoB (67%) Habmonanu Gosee TsoKesbie GopMbl BoCTa-
JIUTENIBHBIX 3a00JI€BaHUH MapoJIOHTa, C BOBJICUCHHUEM BCEX OT-
JIeTIOB JISCHBI, YTO JaeT OCHOBAHHE 3aKJIIOYUTH O IMOHWKCHUH
(YHKLIMOHAJIBHBIX PE3epPBOB HAAMNOYCYHUKOB y MOIPOCTKOB C
BOCIAJIUTCIIbHBIMU 3a6OHeBaHI/I$[MI/I mapoJaoHTa.
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INFLUENCE OF PERIODONTITIS ON SOMATIC DISEASES AND THE ROLE
OF ORTHODONTICS IN COMBINED TREATMENT OF PERIODONTITIS (REVIEW)

Kvaratskhelia S., Manjavidze N., Orjonikidze M., Puturidze S., Jorbenadze T.

1. Javakhishvili Thilisi State University, Georgia

Prevalence of periodontitis is high all over the world. In case of
progress it may become independent risk factor for partial or com-
plete edentulism, even without existence of dental caries. [3].

Periodontitis is one of the periodontal diseases and has in-
flammatory nature [17] and it occurs with progressive peri-
odontal destruction, namely with the destruction of gum tissues,
periodontal ligament, tooth root cementum [15] and alveolar
ridge of the jaw bone. As the above mentioned changes occur,
the progressive inflammation induces the damage of periodontal
ligament, loss of alveolar bone tissue pathological teeth mobility
and loses of teeth. [17,33].

The vast majority of the world’s population through the vari-
ous level of life has several forms of periodontal disease with
different clinical manifestation. [17]. Periodontitis occurs in all
age groups, but mainly within adults and elderly population.
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However, aggressive periodontitis may progress in adolescents
[5,17]. Periodontal diseases affect 90% of the population around
the globe, from which 25-50% has periodontitis, with an overall
prevalence of 743 million people. The severe periodontitis is the
sixth-most prevalent condition in the world and one of the most
common disease of oral cavity [10]. According to one of the sta-
tistical research the cases of periodontitis increased by 57,35 %
within 1990-2010. Prevalence of periodontitis is observed both
in developing and developed countries [24, 35]. Periodontal dis-
eases are irreversible process, which begins and progresses in
specific environment and requires reduction of inflammation in
the early stage of the development of disease. If left untreated
pathophysiological condition remains results in lose of teeth.
[17]. In 80 % of the world’s adult population might occur the
loss of minimum one tooth [27].
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The level of periodontal diseases depends on the environment
and risk factors. Etiological factors might be divided into two
groups: modified (e.g. tobacco smoke) and non-modified (e.g.
genetic factors) [17].

ABO blood group antigens may constitute as a genetic risk
factor that influences the condition of periodontitis [23]. The
modified risk factors of the periodontal diseases are complex
and dynamic etiological factors, such as active herpes viruses,
pathogenic microbes, host immunity etc. [23, 33].

The development of periodontitis is the relationship between
the anaerobic bacteria of the oral cavity [12] and the host or-
ganism [8]. i.e. in the appropriate conditions, when the oral mi-
crobiota of the host organism is damaged, immune system is
deteriorated and oral hygiene the inflammatory response and the
development of disease occurs [17].

As a result of the above mentioned processes dental plaque
create around the tooth with pathogenic microbes inside. The
red complex pathogens provoking periodontitis are : Tannerella
forsythia, Treponema denticola and Porphyromonas gingivalis
[8]. The main causative agent is Gram-negative anaerobic bacte-
ria LPS of Porphyromonas gingivalis [12,13,20,31,32].

Also the provoking pathogens of periodontitis are: Prevotella
intermedia (Pi), Fusobacterium nucleatum (Fn), Aggregatibacter
actinomycetemcomitans (Aa) [4,8]. It should be mentioned that Ag-
gregatibacter (Actinobacillus) actimycetemcomitans (Aa) is Gram-
negative, reproduces slightly but impacts quickly and causes local
and generalized periodontitis in under age groups [7, 36].

According to QPCR system the number of colonization of
periodontal pathogens is the same among women and men.
However, women have the higher risk of the development of
periodontitis and the main reason is P. Gingivalis, while for men
P. gingivalis, P. intermedia, T. forsythensis and T. Denticola, but
the highest number is shown in case of existence of T. Forsyth-
ensis [41].

If we determine the effect of pathogens (Porphyromonas gin-
givalis (Pg)) at the biochemical level, they create proinflamma-
tory cytokines in host organism that causes the demolishment of
osteoclastogenesis. In normal condition, remodeling of alveolar
bone is controlled by osteoclast-mediated bone resorption and
osteoblast-induced bone formation [20].

A specific JP2 clone belonging to the cluster of serotype B
strains of AA is able to kill human immune cells. JP2 clone of
AA is strongly associated with rapidly progressing forms of ag-
gressive periodontitis [36].

The increase in the number of the pathogenic microbes that
causes periodontitis in appropriate environment and with the coex-
istence of other pathogenic microbes leads to rapid destruction of
the periodontium and stimulates osteoclastogenesis, that leads al-
veolar bone resorption and subsequent tooth loss [20, 27].

The normal position of teeth and inclination to the long axis
is conditioned by healthy periodontium, control of inflamma-
tion, the condition of gingival margin and dynamic balace [16]
, but after inflammatory disease of periodontitis, the destruction
of alveolar bone tissue occurs, the supportive function of the
bone weakens, dynamic imbalance occurs and occlusal forces
become traumatic. Occlusal traumatic forces are interferences
of soft tissues such as: lip biting, tongue thrusting, cheeks and
muscular system that cases pathologic tooth migration [22].

Particularly, occlusal interferences become traumatic and occurs
the loss of tooth attachment and pathologic tooth migration in peri-
odontal tissue [16]. Accordingly, teeth ‘choose’ new position and
adapt temporarily so occlusal compensation occurs. Adaptation to
the occlusal appliance with pathologic tooth migration cannot en-
sure occlusal stability and develops traumatic occlusion.
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Adult patients affected by chronic periodontitis often pre-
sented with the following changes: disharmony between the up-
per and lower front teeth, bendind in the vestibular segment of
the front teeth and fan-type expanding, the existence of ‘black
triangles’ due to missed interdental papillae height, pathologic
tooth migration, posterior-occlusion migration, diastema and
dental agenesis ( diastema which was not present in the past but
developed or already existing but was increased) reduction of
occlusal height — posterior tooth loss may lead overeruption of
anterior teeth, bending of molars as a result of the loss of neigh-
boring teeth, changes in temporomandibular joint, functional
and aesthetic impairments [11, 40]

In chronic periodontal patients the most emotional fact is the
aesthetic characteristic of the front teeth [16], in most cases it’s
manifested with extruded anterior teeth, caused by pressure in
periodontal pockets [29].

Pathologic tooth migration (PTM) is very common amongst
periodontal patients and is caused by different etiological factors
such as: alveolar bone destruction, loss of periodontal support
and traumatic occlusal interferences [22].

Occlusal interferences are not the direct reason of the peri-
odontitis, but they affect the periodontal tissues and alveolar
bone [16]. Namely, they weaken dental support that affects tooth
movement [39].

The prevalence of pathologic tooth mobility is considered to
be the complicated form of moderate and severe chronic peri-
odontitis [16]. It depends on the destructive condition of peri-
odontal tissue and forces exerted on the teeth [39].

Normally, chronic inflammation develops in convenient en-
vironment, when the immune system is deteriorated and spreads
beyond the oral cavity. When immunoglobulin A deficiency oc-
curs and there is a decrease in lysozyme activity, the number of
pathologic microbial toxins and destructive products increases
in periodontal pockets along the disease progression, that easily
circulates in blood [26] their virulence factors affect the host
body and develop in systematic pathologies [3,24,27].

Periodontal disease is one of the risk factors to cause about 19
% increase of cardiovascular diseases. Atherosclerosis is a dis-
ease of chronic inflammation that leads localized and systemic
infections. According to reopardotography rates it’s possible to
define changes of the condition of hemodynamics in periodontal
tissues in the patients suffering from stable angina pectoris and
significant disorders of metabolic processes [1,24,26 ].

Some systemic diseases such as diabetes mellitus, chronic renal
failure may aggravate periodontitis and on the other hand periodon-
titis may aggravate other systemic diseases [3, 29]. Type 2 diabetic
individuals with severe form of disease have 3.2 times greater mor-
tality risk compared with other individuals [24].

Statisticaly significant data proves correlations between
chronic periodontitis, chronic obstructive pulmonary disease
and septic pulmonary embolism [3, 37].

Clinical and laboratorial research with 176 patients showed
pathologic correlation between chronic periodontitis and endocrine
disorder. The patients had lower cortisol level and high free thyroid
hormone level. Metabolic processes, including the regulation of
iron has happened and medium mass molecules have been stored,
spectra of protein, the ability to absorb protein, the amount of C
peptide, osteocalcin, Ca, P, Mg has been changed. Combined treat-
ment resulted in the fast disappearance of clinical symptoms and
biochemical parameters normalized [29].

Also, according to one of the studies chronic periodontitis
causes neurologic disorder. The introduction of the main caus-
ative agent of periodontitis, Porphyromonas gingivalis, in vari-
ous mouse models showed that live P. Gingivalis is powerful
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peripheral and intracerebral inflammatory signaling initiator and
has direct implications on memory lesion development [32].

According to the statistics the rates of maternal infection,
prematurity, the reduced birth weight and pre-eclampsia has in-
creased worldwide and is the main cause of neonatal morbidity
and mortality. For two decades the effects of periodontal dis-
ease on the above mentioned processes have been investigated
[24,26].

Hypothetically we can assume pathologic link between peri-
odontitis and liver diseases. As a result of conducted research
Fetuin A was separated from the serum of cattle that represents
secretion of glycoprotein of the liver. 356 middle-aged and el-
derly adults with mild and severe periodontitis underwent the
health examination and had significantly lower Fetuin A-level
compared to others with no periodontitis. Low serum Fetuin-
A level was correlated with worse periodontal status and could
thus potentially serve as a marker of periodontitis [9].

Research inquired pathogenic relationship between periodon-
tal diseases and metabolic disbalance, namely eating disorder.
According to this research patients had vitamin deficiency, fatty
acid oxidation disorder caused by generalized periodontitis [29].

Patients with 10 years of chronic periodontitis exposure exhib-
ited doubled higher risk of developing Azlhaimer diseases [25].

There is hypothesis on the correlations between periodontal
disease and dementia [34].

Higher risk factors of the periodontal disease in the popula-
tion are presented. These are diabetes, tobacco smoking, poor
oral hygiene, medication, age and stress [24, 27, 29].

The need for action regarding the prevention of the risks of so-
matic symptom disorders and reduction of the rates should be given
worldwide. Dentists are able to make small but significant contribu-
tion to improving the health situation of the population [26].

Prevention is achieved with the daily self-performed oral hy-
giene and individual professional teeth cleaning [17]. The need
for action regarding the prevention, education of the population,
especially of pregnant women and health care should be given
worldwide [26].

Satisfactory oral conditions and periodontal treatment im-
prove blood glucose value among periodontitis patients with
diabetes [18] and reduces cardiovascular diseases [26].

Contemporary medicine refers to combining treatment [14].
Namely, neurobiology, immunology and periodontal medicine
are related fields ad focus on the relationship between periodon-
titis and systemic diseases, which also include Alzheimer’s dis-
ease [34].

It’s well-known fact that the key of successful treatment is
combined treatment. The treatment of chronic periodontitis is
long and complex process that involves group of dental surgeons
(e.g. periodontist, therapist, orthodontist etc.) [39].

Timely diagnosis of chronic periodontitis is essential for the
treatment, including periodontal surgery if needed [19, 36].

Prevention of treatment means the visit to the periodontist.
Monitoring of periodontal probing depth (PD), clinical attach-
ment level (CAL), gingival index (GI), relative bone height
(RBH %), bleeding on probing (BOP) and plaque index (PI)
helps to identify the disease [25]. Also one of the most impor-
tant factor is early detection of the JP2 clone of Aa by microbial
diagnosis testing [6, 36].

Orthodontia is one of the most important component in com-
bined treatment of periodontitis and orthodontists understand
the risks associated with systemic disorders [30]. Orthodontic
treatment might harm subgingival tissues and lead to inflamma-
tion and in rare cases turn into severe periodontitis [29].
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Combined treatment method of periodontities including orth-
odontic treatment became more and more prevalent in last years.
Hence, for this time, orthodontics is considered to be the main
factor of combined treatment of periodontities. [2,19].

A total of 24 patients with the stage of IV/grade C periodon-
titis, included in the study, received combined periodontal and
orthodontic treatment. After orthodontic treatment, probing
depth and relative bone height were measured and no parameter
changes were detected. Periodontal stability can be obtained for
the patients with stage [V/grade C periodontitis after orthodon-
tic treatment [6, 19]. One of the main issues of the orthodontic
treatment is the correct and careful distribution of orthodontic
forces [19].

Periodontal therapy must proceed orthodontic treatment [14]
that includes professional hygiene of oral cavity, individual
manual characteristics, medical therapy, treatment against peri-
odontal inflammation and periodontal surgery [19].

According to LUHS clinic the estimated need of orthodontic
treatment is 56,3 percent among the patients [21]. Key advances
of orthodontic treatment is correction of teeth, tooth alignment,
occlusion and intermaxillary bone, improvement of gingival ar-
chitecture, correction of lips position, periodontal recovery and
regeneration of alveolar bone [15].

Orthodontic force with a specific magnitude activates the mi-
gration of osteoblasts and fibroblasts, teeth movement toward
defect, stimulates the development of tooth attachment and
accordingly the creation of alveolar bone [15, 38] , most im-
portantly, orthodontic treatment reconstructs facial and dental
aesthetics [14], accordingly it impacts on the patient’s quality of
life and self-esteem [19, 29, 39].

Conclusion. Based on existing research and experience,
it should be noted that early diagnosis of periodontal disease,
preventive measures, proper diagnosis and treatment of disease
can reduce the rate of rejuvenation of diseases, prevalence and,
consequently, healthcare costs together with human resources.

Role of orthodontics in multidisciplinary approach is crucial.
Orthodontic treatment improves the periodontal health and treat-
ment outcome. Orthodontic treatment improves aesthetics and
better smile helps with the level of self-esteem of patients and
improve the quality of life of people. In general, certain contri-
butions by dentistry have a great impact on the improvement and
maintenance of the overall health of the population.
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SUMMARY

INFLUENCE OF PERIODONTITIS ON SOMATIC DIS-
EASES AND THE ROLE OF ORTHODONTICS IN COM-
BINED TREATMENT OF PERIODONTITIS (REVIEW)

Kvaratskhelia S., Manjavidze N., Orjonikidze M.,
Puturidze S., Jorbenadze T.

I Javakhishvili Thilisi State University, Georgia

The literature review was conducted in order to assess cor-
relations between periodontics and orthodontics, effectiveness
of the orthodontic treatment in patients with periodontitis. Also,
causative agents of periodontitis, risk factors and its influence on
systemic diseases are discussed and analyzed.

The literature review was carried out several databases such as
PubMed, Google Scholar, Scopus, Web of Science and Medline.
The language of publication was limited to English and the year
of publication was limited to over the past 5 years. For that healthy
oral cavity is the guarantee of the state of the person’s general
health. There is a correlation between the oral health and systemic
diseases. Timely diagnosis and combined treatment is crucial for
the successful treatment of the periodontal diseases and stabiliza-
tion of the condition to achieve the satisfactory results.

Orthodontic treatment is a basic component of the combined
treatment of periodontitis as the correction of teeth, dental
arches and occlusion occurs, gingival architecture improves, the
periodontal recovery occurs and accordingly it impacts on the
patient’s quality of life and self-esteem.

Prevention and treatment of periodontitis reduces the in-
crease of several systemic diseases that accordingly reduces the
treatment resources and expenses.

Key words: periodontal diseases, the treatment of periodonti-
tis, orthodontic treatment, causative agents of periodontitis.

PE3IOME

BJIMSIHUE NEPUOJAOHTUTA HA COMATHYECKHUE
3ABOJIEBAHUS U POJIb OPTOAOHTUKU B KOMBU-
HUPOBAHHOM JIEHEHUU ITEPUOJJOHTHUTA (OB30P)

KBapanxenust C.A., Manmpkasuase H. A.,
Opnxonnkunze M.T., llyrypuaze C./., Ixopoenanze T.A.

Tounucckuii cocyoapcmeennviii ynusepcumem um. M. Jocasu-
xuweunu, I pysus

Lenpro aureparypHOro o63opa sBIsETCS yCTaHOBICHUE CBS-
31 MEX/1y apOAOHTOJIOI Ul U OPTOIOHTHEHN, HACKOIBKO 3HAYM-
MO OPTOAOHTAJBHOEC JICUCHHE TPH MAPOIOHTUTE; ONMPEACICHUE
NPUYMH BO3HUKHOBEHHS IMApOJIOHTHTA, PHUCK-(DAKTOPOB M HX
BIIMSTHUE Ha OOIIHE COMATHYCCKUE 3a00ICBaHMS.

C nomompio 2mekTpoHHod 6a3sl Pubmed, Google Scolar,
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Scopus, Web of Science, Medline otoOpaHbl HayuHbIe pabOTEL,
OHyGﬂI/IKOBaHHbIC B TCYCHHEC IIOCJICAHUX IISATH JICT.

AHaIlI/IS Haqul)lX HCTOHUKOB BbISABHII, YTO JIA yCl'[eLUHOFO
JICYCHUS MIAPOJOHTUTA M JalbHEHICH cTaOMIN3aliK TOCTUT-
HYTOTO pe3ysibTara HeoOXOIMMbl CBOCBPEMEHHAsI THAarHOCTHKA
H KOMIIJICKCHOC JICUCHUE, YTO l'lpI/IBe}leT K MaKCUMAJIbHO y}lOB—
HeTBOpI/ITeHbelM [oKa3aTeiIsiM. B KOMIIJICKCHOM JICUCHHU IIa-
pO}lOHTI/ITa OpTOﬂOHTaﬂbHOG JICUCHUC SIBJISICTCS HpﬂMbIM IoKa-
3aTeseM, Tak KaKk MeCTO MMEeT KOPPEKLHs 3y0oB, 3yOHBIX Iyr
¥ OKKIIIO3HH, YJTy4IlIaeTCs TaK)Ke apXUTEKTypa JECeH, BOCCTa-
HABJIMBACTCS TICPHOMOHTAILHOE COCTOSIHUEC, TOSIBISIOTCS allb-
BeOJ’[bﬂpHO—KOCTHbIe TKaH! U 4TO CaMOC€ IJIaBHOC, IMOBLIIIACTCS
CaMOOIICHKA MAIMeHTa, YTO YJIy4IlaeT KaueCTBO ero KU3HH.

YCTaHOBIICHO, YTO CYIIECTBYET TECHAs CBSI3b MEXIY COCTOSI-
HHUEM pOTOBOﬁ IIOJIOCTHU U O6LU,I/IM COMATUYCCKUM COCTOSAHHEM
yesioBeka. [IpeBeHiws 3a001eBaHms IAPOJAOHTUTA U €r0 JICYCHUE
YMEHBIIUT KOJIMYECTBO OOIIMX COMATHUYCCKUX 3a00JICBAHMM, 4TO
COOTBETCTBEHHO COKPATHT PACXOJIbI, CBI3AHHBIC C JICUCHUCM.
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INHALATION THERAPY BY RADON FROM TSKHALTUBO REGION IN CLINICAL
AND BIOCHEMICAL STUDIES IN PATIENTS WITH PERIODONTITIS

'Omiadze S., 2Nikolaishvili M., *Shishniashvili T.

!Salome Omiadze's Dental Clinic (an individual entrepreneur);
’Beritashvili Center of Experimental Biomedicine;*Thilisi State Medical University, Georgia

Periodontal inflammatory diseases in the maxillofacial region
are of quite high prevalence, and is one of the most difficult pa-
thologies. According to WHO, functional disorders of the jaw-
bone system are caused by missing teeth due to periodontal dis-
eases more often than by complicated forms of caries.

In many countries, in-depth study of periodontal diseases has
greatly enriched the knowledge about this problem - a number
of etiological factors have been identified, specific causes of the
development mechanism have been identified, diagnostical clin-
ical-laboratory signs have been clarified, and a large number of
rational methods of treatment have been developed. Neverthe-
less, it is still important today to look for new ways and means
of treating periodontal tissue inflammatory diseases, especially
those that are non-invasive or mini-invasive [1].

Consequently, the main purpose of this study is the radon therapy
by inhalations of radiation-containing water of Tskaltubo (inhala-
tion of small doses of radon by hormezis) during complex treatment
of chronic inflammatory processes of mild and moderate severity.
Subsequently, the uses of mineral radon-containing water both in-
dependently and by incorporating into the complex treatment and
establishing a causal link between them.

Material and methods. 132 patients aged 20-40 with differ-
ent severity forms of periodontitis undergoing the observation
were divided into three groups: group I (43 patients) received
a complex treatment of periodontitis, depending on the severity
of the disease.

Group II (47 patients) received a complex treatment together
with the rinses with Tskaltubo water, while group III (42 pa-
tients) received a complex treatment together with the inhalation
and the rinses with Tskaltubo water (in the morning and evening
for 10 days). 43 patients were united into the control group with
no pathological changes in periodontal tissuechowever, general
and local risk factors for the disease were identified.

We used commonly known indexes to assess periodontal tissue
condition. Specifically, to assess the degree of severity of gingivi-
tis we used the papillary-marginal-alveolar index (PMA); to study
the extent and intensity of periodontal tissue damage - the CPITN
index, which was used to determine bleeding from gums, the pres-
ence of supragingival and subgingival stones, the presence of peri-
odontal pockets and their depth, thus determining the severity of
periodontitis. We used X-ray examination to confirm the diagnosis
and evaluate the processes in the alveolar process.

We have developed the treatment methods: the patients of group
Tunderwent 10-minute inhalations with radon water for 10 days.
The patients of groupll -radon inhalation and rinses in the morning
and evening, and the control group underwent the treatment with
plain water vapor and water rinses at the same temperature.

The study plan was drawn up, with the written consent of
the head of the institution and the patient, which was later the
scientific research based on [12]. To determine lactate dehy-
drogenase, the Immuno-ferment analyzer ELAIZA and a set of
kits were used.To determine a-amylase, the Immuno-ferment
analyzer ELAIZA and a set of kits were used. A quantitative as-
sessment of the mean calculation, the average deviation between
groups, a student was compared before and after treatment - a
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pair of students and ANOVA analysis using qualitative indica-
tors - Comparison between groups was carried out in Fisher’s
exact test. Mathematical calculations were performed using the
IBM SPSS v22.0 software package.

Results and discussion. We have studied the effectiveness of
radon inhalation and rinses in the complex treatment scheme.

The clinical studies have shown that LDG change occursto-
gether with a decrease in the amylase activity that is given in
Table. Perhaps, on the one hand, this occurs due to the increase
in microflora of pathogenic bacteria provoking inflammatory
processes in periodontal tissue and, on the other hand, during
the periodontal tissuedestruction, the a release of those enzymes
into the liquid of the oral cavity occurs, that are involved in the
preservation of osteoclasts and osteoblasts of the teeth structure.
It is important to note that statistically increases LDG, which is
observed from the moment of infection of periodontal tissue, the
high activity of which is determined in in oral cavity fluid of the
patients with the 1% degree severity of the periodontitis. Changes
in patients with the 1% degree severity are not very alarming,
though a tendency in enzymes increase is noted. It reaches the
peak in patients with the 2" degree severity. The change in these
enzymes in patients with mild severity has increased by 1,63
times compared to the control group. While moderate severity
of periodontitis increased by 1.74 times [2,14].

The table 1 shows that the reduction of amylase activity should
be dependent on the damage of salivary secreted cells, which
is probably due to the increased number of microorganisms. In
patients with 1% degree severity it decreases by 1,14 times, and
in patients with moderate severity amylase activity reduces by
1.85 times. It is well known that anaerobic processes, initiated
by bacterial cells, cause increase in lactic acids in the oral cav-
ity fluid, lactate in its turn is a weak acid and enhances the oral
cavity with hydrogen atoms, what then increases PH acidity and
causes amylase reduction. Since it is known that amylase en-
zyme works only in a neutral area or in alkali area (PH=6,7-7,1).
Amylase hypo-enzyme isnotedtogether with theamount of lac-
tates in case of moderate severity of periodontitis [5,6].

Therefore, we can conclude that the study of the clinical-
biochemical processes in the oral cavity has determined the
changes in the entire biochemical spectrum of the oral cavityof
the patients of study group with mild and moderate severity of
periodontitis, while 10 days’ radon inhalationand rinses with
radon-containing water causes a decrease of LDG in oral cav-
ity. It should be noted that the reduction was not developing
in the same way, for example, in patients with mild severity it
decreased by 1,29 times, and with moderate severity— by 1,16
times in study group. The difference is statistically significant
(P<0,01). The tablel shows that in control group the inhalations
and rinses with plain water did not change LDC concentration in
the oral cavity of healthy patients. It is known from the literature
that all the above biochemical changes return to the initial condi-
tion if the oral cavity PH is weak or acidic and thus it increases
the calcium mineralization and carbohydrate metabolism, result-
ing in reduction of oxidative processes in the oral cavity fluid
and restoring the fermentation spectrum [7,11].
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Table 1. The effect of rinses with water of Tskaltubo on enzymatic characteristics of oral cavity
Mild severity Moderate severity Control
Indicator
Before After +rinses Before After +rinses Before After +rinses
treatment treatment treatment
LDG 308,20+31,16 257,06+11,45 353,2+21,01 312,03+21,02 204,01+11,69 200,01+16,03
un/l P<0,05 P>0,05 P>0,05
Alkaline phos- | 17.7120,68 | 14,70+11,23 26,00:124 | 23,85:0,69 17,5000,44 | 16,56+16,34
phatase un/1 P<0,05 P>0,05 P>0,05
o - amylase 55124612 | 62,12+19,12 35004222 | 47214355 57,7543,66 | 57,55+16,46
un/l P<0,05 P<0,05 P>0,05
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200 25 85
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before  After before. After before,  Aftert pefors. et control
treat. +rinzas treat +rinzes trestm.  rinses Moderate severity
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Fig. 1. The effect of rinses with water of Tskaltubo on enzy-

matic characteristics of oral cavity

matic characteristics of oral cavity

Table 2.Comparison of complex treatments with of Tskaltubo Water
(Water Inhalation and of rinses water of Tskaltubo) with regard to Oral Enzymatic Characteristics)

Fig. 2.The effect of rinses with water of Tskaltubo on enzy-

Mild severity Moderate severity Control
Indicator Water Inhala- After rinse + Water Inhala- After rinse + Water Inhala- After rinse +
tion inhalat. tion inhalat. tion inhalat.
LDG 338,29+30,16 271,06£10,45 347,3+22,01 299,03+20,02 204,9+10,69 201,01+17,03
un/l P<0,05 P<0,05 P>0,05
Alkaline phos- | 16,720,68 |  14,43£10,23 26,00£124 | 17,550,69 1554044 | 144321634
phatase un/1 P>0,05 P<0,05 P>0,05
55124512 | 82.21+18,12 38,00£221 | 71234345 | 59754364 | 65,55+1643
o - amylase
un/l P<0,05 P<0,05 P>0,05
70 62,12 33829 347,3
s V5512 400 308 i o s1zod 204
50 i 300 204,01 201, qu =
%0 35 200
30 100
20
10 e NI e
a
f:ff ::,t::; ::::;_ m control Mild severity Moderate Severity control
Mild severity

Maderate severity

Fig. 3.The effect of rinses with water of Tskaltubo on enzy-
matic characteristics of oral cavity
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Fig. 4. Comparison of complex treatments with of Tskaltubo
Water (Water Inhalation and of rinses water of Tskaltubo) with
regard to Oral Enzymatic Characteristics
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Fig. 5. Comparison of complex treatments with of Tskaltubo
Water (Water Inhalation and of rinses water of Tskaltubo) with
regard to Oral Enzymatic Characteristics

It should be noted, that a 10-day radon inhalation and rinses in
the standard treatment scheme causes LDG statistical decrease
by 1,2 times P<0,05 in patients with moderate severity [7]. From
the data obtained, it can be concluded that radon inhalation and
rinsing are very effective, with periodontitis with mild to mod-
erate severity, resulting in the reduction of mineralization and
acidity of the tissues of the oral cavity. The Table 1, and Fig. 1.
gives a range of enzymatic spectrum in complex treatment of

periodontitis with water of Tskaltubo.

As shown in the presented data, after the complex treatment
and rinses with water of Tskaltubo, the concentration of a-amy-
lase (Fig. 3) in saliva increases in the saliva in cases of theperi-
odontitis of mild and moderate severity and does not change in
the control groupof patients. Concentration of lactate hydrogen-
zes increases in cases of moderate forms of periodontitis, while
concentration of alkaline phosphatase - only in cases of peritoni-
tis of mild severity (Fig. 2). Therefore, usage of Tskaltubo water
as a rinse in the complex treatment improves saline mineral and

enzymatic composition. Complex treatment and comparing.

As it is known, lactate hydrogenase is an indicator of anaero-
bic processes and, on the other hand, in the oral cavity tissues
it defines the oxidative processes, and alkaline phosphatase
change shows us the damage of the mucous membrane of oral
cavity, which determines the amylase change and the oral cavity
PH, as well as the development of different forms of severity of
periodontitis Figs. 4,5,6. In our case, the treatment with Tskal-
tubo water as an antioxidant medicine levels all these processes.
Only in case of rinses with water of Tskaltubo, these changes are
less pronounced, and in case of both inhalation and rinses they

are more pronounced. Here are the following conclusions:

The inhalations and oral rinse with water of Tskaltubo ob-
viously leads to the enhancement of biochemical processes
of the oral fluid of the patients with various severity of peri-
odontitis which is reflected in a- amylase increase and de-
crease in alkaline phosphatase, which occurs together with
lactate dehydrogenase slight change. Neutral and small value
of PH is noted. PH (ph=6,8-7,2) in patients with various lev-
els of periodontitis.

It should be noted that Tskaltubo mineral water has a large
debit and is considered as a chloride-hydrocarbonate-sulfate-
magnesium-calcium-sodium water. It is characterized by sta-
bility and does not change with time. Micro elements are also
found in water: iodine, bromium, magnesium, lithium, zinc,
strontium, copper, are of small amount but during the inhala-
tion their significance increases. Consequently, the unique-
ness of Tskaltubo water and the mechanism of radon effect is
relevant and requires considerable study [1,8].
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Fig. 6. Comparison of complex treatments with of Tskaltubo
Water (Water Inhalation and of rinses water of Tskaltubo) with
regard to Oral Enzymatic Characteristics

The treatment with radon, which evaporates from radon-
containing water, is used for treating many diseases. For ex-
ample: hypertension, osteoarthritis, asthma, ischemic heart
disease, diabetes and others. By inhalation, a person receives
the exact amount of gas that corresponds tothe age, sex and
disease. In addition, it should be noted that, on the one hand,
the treatment is performed only with radon inhalation, and
on the other hand, complex treatment with medicine, which
makes it even more effective [4].

Thus, the usage of radon water rinse in complex treatment
of periodontitis can improve mineral and enzymatic composi-
tion. The impact of radon water rinse and inhalation is fur-
ther strengthened by mineralization abilities and enzymatic
changes in saline.

It is important to note that, based on the study, this research
has both economic and practical value: the existence/forma-
tion of the new policy and approsches will help to ease the
economic burden of the state and to use more effectively the
financial resources allocated for the treatment periodontal in-
flammatory processes for supporting prevention and health
enhancement [9,10].

Moreover, it is important to note the future prospects: the
use of the unique water of Tskaltubo for the treatment of dif-
ferent diseases and, among them, periodontitis of mild and
moderate forms. It is important to attract population of differ-
ent countries with similar problems and represent unique po-
tential of Georgia. In particular, the biochemical effectiveness
of medicinal properties of radon in Tskaltubo water during
the complex treatment of chronic generalized periodontitis of
mild and moderate severity [13].

We conceive it to be expedient to set out future prospects
to use the uniqueness of the water for the treatment of various
diseases, including mild to moderate forms of periodontitis.
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SUMMARY

INHALATION THERAPY BY RADON FROM TSKHALTUBO REGION IN CLINICAL
AND BIOCHEMICAL STUDIES IN PATIENTS WITH PERIODONTITIS

'Omiadze S., 2Nikolaishvili M., *Shishniashvili T.

!Salome Omiadze's Dental Clinic, *Beritashvili Center of Experimental Biomedicine;
3Thilisi State Medical University, Georgia

The study of clinical and biochemical processes in the oral
cavity determined changes in the entire biochemical spectrum
of the oral cavity in 132 patients aged 20-40 years with vari-
ous forms of periodontitis. Similar follow-ups were divided into
three groups in the main group with mild to moderate severity
of periodontitis with a 10-day intake of radon, 43 patients were
united into the control group with no pathological changes in
periodontal tissue however. Inhalation and rinsing with radon-
containing water causes a decrease in LDH levels in the oral
cavity. In patients with mild severity it decreased by 1.29 times,
and with moderate severity - by 1.16 times in the main group.

The difference is statistically significant (p<0.01). which leads
to a decrease in oxidative processes in the oral fluid and the
restoration of the fermentation spectrum.

As it is known, lactate hydrogenase is an indicator of anaerobic
processes and, amylase change and the oral cavity PH, as well as
the development of different forms of severity of periodontitis. In
our case, the treatment with Tskaltubo water as an antioxidant med-
icine levels all these processes. Only in case of rinses with water of
Tskaltubo, these changes are less pronounced, and in case of both
inhalation and rinses they are more pronounced.

Keywords: Radon inhalation and periodontitis, patients.

PE3IOME

BJIIXAHHUE BOJbI U3 IIKAJITYBO U EE HCIIOJIb30BAHUE B KAYECTBE ITOJTOCKAHUM
B KVIMHUKO-BUOXUMHNYECKHUX UCCIIEJOBAHUAX Y MAIUMEHTOB C IEPHUOJOHTUTOM

'Omuansze C.B., *Hukoaanmsua M.A., *HInmavamsuim T.O.

'Cmomamonozuueckas xaunuxa Canome Omuadse, *Llenmp sxcnepumenmanvroi 6uomeduyunsl um. M. Bepumawesunu,
$Tounucckuil 2ocydapcmeenmviii meOuyuHcKkutl yrugepcumem, I pysus

B pesynbrare m3ydeHHs KIMHUKO-OHOXUMHYECKHX IPOIIEC-
COB B IOJIOCTH PTa OINPEICIICHB U3MEHEHHS BCETO OMOXUMH-
YECKOTr0 CIEKTpa Nojoctu pra y 132 mainueHToB B BO3pacTe
20-40 ner ¢ pasnmmuHbEIME (opmamu maponoHTuTa. [logoOHEBIe
HaOMro/IeHNsT OBUTH pa3JelicHbl Ha TPU TPYIIBI B OCHOBHOM
rpymIe ¢ Jerkol U CpeJHell CTENeHbI0 TSHKECTH NEepUOJJOHTH-
Ta ¢ 10-THEBHBIM MTPUEMOM paJIOHa, OJHAKO 43 marueHTa ObUTH
00bEIMHEHBI B KOHTPOJILHYIO TPYIITy 0e3 KaKHX-THOO IaTolo-
rUYECKUX U3MEHEHUH B TKAHU MapOoJIOHTA.

Bnpixanue u nmpoMbIBaHME BOJIOH, cozepikalleil pajaoH, BbI-
3bIBaeT CHKeHue ypoBHs JI/II' B momoctu pra. ¥ nanueHToB
C JIETKOW CTENEHbIO TsHKeCTH OH cHM3wmics B 1,29 pasa, a npu

© GMN

cpenHell creneHu TskecTH - B 1,16 pasa B OCHOBHOH IpymIe.
Paznnma craructudeckn 3HaunMa (p<0,01). uTo mpHBOAMT K
CHIKCHUIO OKUCIIUTEIbHBIX IIPOLECCOB B POTOBOM XKUIKOCTU U
BOCCTAHOBJICHHUIO CIEKTpa (hepMeHTaIHN.

Kak u3BecTHO, JaKTaT-rUIporeHasa sBIAETCS IOKa3aTesleM
aHa’POOHBIX MPOLECCOB, a TAKXKE M3MEHEHHs aMmiassl 1 pH mmo-
JIOCTH PTa, a TAK)Ke Pa3BUTHS Pa3IMIHEIX ()OPM BEIPAKEHHOCTH
napoioHTHTa. B Hamrem cirydae sedenue Bopoii u3 L{xanty6o B
KaueCcTBE aHTHOKCUAAHTHOIO JIEKApPCTBA BBIPABHUBACT BCE 3TU
nponecchl. Tonmbko B citydae monockanuil L{xanty6o Bomoit atu
HU3MEHEHUS] MEHEE BBIPAXKEHBI, A IIPH BIABIXAHUU U MOJOCKAHHUAX
- boree BBIpasKEHBI.
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VASCULAR AGE AND CARDIO-ANKLE VASCULAR INDEX IN PATIENTS
WITH UNCONTROLLED ARTERIAL HYPERTENSON

Podzolkov V.., Safronova T.., Nebieridze N., Jafarova Z.

LM. Sechenov First Moscow State Medical University (Sechenov University),
2nd Internal Medicine Department of N. V. Sklifosovsky ICM, Russia

Age is a non-modifiable risk factor for cardiovascular diseas-
es [1], which is used in various algorithms, such as the Fram-
ingham risk score and the Systematic Coronary Risk Evaluation
(SCORE), to estimate cardiovascular risk. It is known that at the
same age the health status of different patients can differ dramati-
cally and the age does not often reflect the real risk of cardiovas-
cular (CV) events. The term “vascular age” (VA) was introduced
in order to assess the severity of pathological processes in the
arterial wall. It represents the age of an “ideal” patient with the
same level of cardiovascular risk as the subject, provided that he
has no modifiable risk factors [2]. VA is a new calculated indica-
tor of CV events and it can be higher than the real age, lower or
can correspond to it [3]. Arterial stiffness as an integral indicator
of cardiovascular risk is most commonly used to estimate vascu-
lar aging [4]. As a result of involutive processes in large arteries
there occurs some reduction in elastin content and some increase
in collagen content, calcification, hyperplasia and hypertrophy
of smooth muscle cells [5], which results in the increase of the
rigidity of arteries, and, accordingly, in the increase in VA [6].
According to scientists, arterial hypertension (AH) accelerates
the processes of elastin degradation and collagen accumulation,
also increases arterial stiffness of the arterial wall accelerating
vascular aging [7]. According to the WHO, every fourth man
and every fifth woman in the world suffers from AH [8] and the
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mainstrategic aim of health care is to prevent CV events and vas-
cular aging by effective antihypertensive therapy and achieving
target blood pressure (BP). Despite the wide range of drugs, less
than 50% of patients in the Russian Federation receive effective
antihypertensive therapy and achieve target BP [9]. The aim of
our study was to investigate the arterial stiffness, VA in patients
with uncontrolled and controlled course of hypertension, as well
as to study the relationship between the age, VA of patients and
markers of hypertension-mediated organ damage (HMOD).
Material and methods. Using the continuous sampling meth-
od we put in our study 140 patients, including 80 patients with
controlled course of hypertension (CH) and 30 patients with un-
controlled course of hypertension (UH). 30 patients made up the
control group. The inclusion criteria were: age of patients from
40 to 70, with verified diagnosis of essential AH and written
informed consent for participation in the study. The exclusion
criteria were: patient’s refusal for further participation in the
study, secondary hypertension, congestive heart failure NYHA
class II-1V, atrial fibrillation, diabetes mellitus, chronic kidney
disease with a decrease in glomerular filtration rate (GFR <60
ml / min / 1.73 m2; according to the formula CKD-EPI), steno-
sis of common carotid artery (CCA) more than 50% by duplex
ultrasound, acute inflammatory diseases and/or exacerbations of
chronic inflammatory diseases of the endocrine, respiratory, uri-
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Fig. 1.The design of the study

nary systems, skin lesions in the area of the overlay of the cuffs,
pathology of the venous and arterial systems, disorders of the
central nervous system, taking psychotropic medications, acute
infectious diseases, and malignant neoplasms. The design of the
study is shown in Fig. 1.

The group of controlled course of hypertension was repre-
sented by patients who were taking permanent antihyperten-
sive therapy with achieved target values of blood pressure for
at least 1 year. Antihypertensive therapy in this group included
angiotensin-converting enzyme inhibitors/angiotensin Il recep-
tor blockers — 58.1%, selective beta-blockers — 39%, thiazide/
thiazide-like diuretics — 31%, calcium antagonists — 17%, and
other drugs — 0.8%. Antihypertensive therapy was carried out
as monotherapy in 33% of patients, combined two-component
therapy in 40%, three-component therapy in 24%, and four-
component therapy in 3% of patients. The group with uncon-
trolled course of hypertension included patients who were not
receiving sufficient antihypertensive therapy or were not com-
mitted to it, and also had a history of hypertensive crisis over
the past 24 hours. The control group consisted of healthy sub-
jects. All patients included in the study underwent a standard
procedure consisting of laboratory, instrumental and medical
examinations. Ultrasound investigation with the assessment of
the CCA intima-media thickness (IMT) and determination of
the degree of stenosis was performed using the LOGIQ F6 de-
vice (GE Healthcare, USA). 24-hour blood pressure monitor-
ing (BPM) was performed by the BPLab device (LLC “Peter
Telegin”, Russia) using the standard method. Determination of
the cardio-ankle vascular index was performed using the VaSera
1500-N device (Fukuda Denshi, Japan, 2012) using the method
of volumetric sphygmography. The device non-invasively mea-
sures blood pressure on the upper and lower extremities with
simultaneous recording of ECG, phonocardiogram (PCG), pulse
waves of 4 limbs. The study was performed in a supine position.
Physical activity and smoking were not allowed 20 minutes be-
fore the start. The cardio-ankle vascular index (CAVI), systolic
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and diastolic blood pressure on 4 limbs, and vascular age of the
arteries were determined. Cardiovascular risk was estimated by
the Framingham risk score.Data was processed with application
software package STATISTICA 10.0 (StatSoft Statistica v10.0).
The type of distribution of quantitative traits was analyzed by
Shapiro-Wilk’s W and Kolmogorov-Smirnov tests. When de-
scribing quantitative indicators with an abnormal distribution,
medians with an interquantile range were used. Correlations
were calculated using the Pearson parametric method and the
Spearman nonparametric method. When comparing groups to
measure the level of significance of differences, Student T-test
and Mann-Whitney U-test were used. The value of p <0.05 was
taken as the level of statistical significance.

Results and discussion. The median age of patients in our
study was 55 [49; 63] in the CH group, 58 [56; 65] in the UH
group and 56.5 [48; 64] for the control group. All groups were
similar regarding age, sex, duration of hypertension and some
clinical characteristics (Table 1).

In the blood biochemistry the highest levels of total choles-
terol (TH) and low density lipoproteins (LDL) were observed
in patients with the UH group (Table 1). The lower levels of TH
and LDL in the CH group can be explained by effective life-
style changes. The glomerular filtration rate (GFR) was similar
in all groups with the exception of GFR in the control group,
where this parameter was higher than in other groups (p<0.05)
(Table 1). According to the data of volumetric sphygmography,
the average CAVI value in the CH group was 7.+ 1.19, in the
UH group - 9.2+1.14, in the control group - 7+0.64 (Fig. 2.).
The difference in CAVI valuesamong all groups was significant
(p<0.05). CAVI increased with the age of patients in all groups,
for the control group, r = 0.695, for patients receiving perma-
nent antihypertensive therapy 0.527 and 0.405 for patients with
uncontrolled course of the disease (p <0.05). We found negative
correlation between CAVI and GFR for all patients; in the con-
trol group, r was - 0.513, while in the CH r=- 0.353 and in the
UH r=-0.300, respectively.
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Table 1. Clinical and laboratory characteristics of patients.

Characteristics Groupl (CH) n=80 | Groupll (UH) n=30 | Control group III n=30 P
Age, year 55 [49;63] 58 [56;65] 56,5 [48;64] p IILIIT >0,05
Sex, m/f, % 35/65 33/67 32/68 p LLILIII >0,05
BMI, kg/m? 27 [24;32] 30,4 [27;32,5] 23,4 [20,8;26,7] p IILIII <0,05
p L, 11 <0,05
Smoking, persons (%) o 0 o p I, III <0,05
32(39%) 9 (31%) 9 (30%) p ILIT 50,05
Duration of hypertension , years 7 [4;11] 9[5;12] - p LII>0,05
Grade of hypertension, persons
(%)
1 - - -
2 49 (38%) 11 (36%) - pLI>0.05
3 31(62%) 19 (64%) -
p I, 11>0,05
GFR, ml/min/1.73 m? 65 [56;76] 66 [59;73] 79,5 [72;86] p 11, 111<0,05
pl ,I11<0,05
p L 11,<0,05
Total cholesterol, mmol/l 5,2[4,6;6,1] 5,6 [4,94 ;6,07] 5,1[4,5;5,6] p L 11I>0,05
p 11, 111<0,05
LDL, mmol/L 2,8[2,55;3,69] 3,6 [2,95;3,74] 3,2 [2,98;3,6] p IILIII <0,05
p L, II> 0,05
Triglycerides, mmol/L 1,31 [0,89;1,67] 1,25 [1,02;1,5] 0,96 [0,64;1,5] p L, I11<0,05
p ILIII<0,05
p L 11> 0,05
Glucose, mmol/L 5,3 [4,9;5,7] 5,3 [4,9;5,5] 4,8 [4,6;5,1] p L, 111<0,05
p 11,111<0,05
13
correlated with IMT in all three studied groups: CH r = 0.381,
12 p— UH r=0.540, control group r=0.731 (p<0.05).
When analyzing the data of 24-hour BPM (Table 3), a rela-
11 tionship of CAVI with the average daytime pulse blood pressure
0 T~ was revealed in the CH group (r=0.311; p <0.05) and in the UH
i group (r=0,484; p <0.05), as well as with the average night-time
_ 3 = pulse blood pressure in the same groups, r=0.374 and r=0.306,
g respectively. In the group of patients with uncontrolled hyper-
8 —|_ 78 tension, a correlation was also found with average night-time
. 7 == systolic pressure (r = 0.349; p <0.05). In patients of the control
group, no reliable relationship with the indicators of 24-hour
8 _]_ BPM was found.
According to the echocardiography (ECHO) data the high-
5 = 1 est myocardial mass, left ventricular posterior wall (LVPW),
I1I controle group I CH group II UHgroup intraventricular septum (IVS) thickness and end-systolic vol-
4

Fig. 2. The median of the CAVI in groups (p 1LIL1I1<0,05)

According to the CCA ultrasound parameters, no statisti-
cally significant difference was found between the intima-media
thicknesses (IMT) on the left side and the IMT on the right side
in all groups. Also there was no significant difference between
IMT in CH group 0.8 [0.7;0.9] and UC group 0.9 [1.0;1.2] (p>
0.05) (Table 2). However, when comparing IMT between the
UH group and the control group, a significant difference was
found (p <0.05) (Table 2). The analysis showed that CAVI was
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ume (ESV) of the left ventricle were observed in the UH group,
which indicates that this group of patients has the most pro-
nounced processes of myocardial remodeling.

We also analyzed the estimated vascular age obtained with
VaSera 1500-N device. When comparing the vascular age with
the age, a significant difference was found in patients with a di-
agnosis of hypertension, while no significant differences were
obtained in the control group (Table 4). Thus, the median age
in the CH group was 55 [49;63], and the vascular age was 59
[49:69]. The difference in ages increased in the UH group and
amounted to 13.5 years, with the median age — 58 [56;65], and
vascular age - 71.5 [64;74].
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Table 2. CCA ultrasound data
Parameter Group I (CH) n=80 | Group II (UH) n=30 | Control group III n=30 p
p1.11>0,05
IMT, mm 0,8 [0,7;0,9] 0,90 [1,0;1,2] 0,7[0,6;0,8] p I,IIT1>0,05
p ILIII <0,05
CCA stenosis <50% 30 ) p L, 11 <0,05
(%) (for all groups)
Table 3. 24-hour BPM data
Parameter Group I (CH) n=80 Group II (UH) n=30 | Control group III n=30 P
Average daytime SBP, 127 [ 119;137] 155 [152;161] 113 [107;121] p LILIII <0,05
mmHg
Average night-time . . .
SBP, mmHg 114 [107;126] 158 [142;174] 102,5 [98;107] p I ,ILIII <0,05
Average daytime DBP, 75 [69;82] 97 [92,5:98] 69 [68;79] p LILIII <0,05
mmHg
Average night-time . . .
DBP, mmHg 65[58;70] 98[92;107] 62[60;66,5] p I ILIII <0,05
Average daytime PBP, 50[44:58] 61[52:68] 41[36;45] pL, 11, 111<0,05
mmHg
Average night-time ) . )
PBP, mmHg 49 [43;55] 60 [48;67] 41,5[36;42,5] pl, 11, 111<0,05
Table 4. Medians of age and vascular age in groups
Groups Age, years Vascular age, years p
CH 55[49;63] 59[49;69] 0,030
UH 58[56;65] 71,5[64;74] 0,010
Control group 56,5[48;64] 54[44;59] 0,246

When studying the relationship between age, vascular age and
markers of target organ damage in hypertension, according to
the correlation analysis, it was possible to identify a more signif-
icant relationship of vascular age with such markers of HMOD
as the posterior wall thickness of the posterior wall of LV, intra-
ventricular septum of LV, GFR and CAVI (Table 5).

For all patients there was estimated their 10-year cardiovas-
cular risk by using Framingham risk score based on age and
vascular age. It was found that when using VA instead of age,
the risk of CV events was higher in 26 people (32 %) in the CH
group and in 9 people (30%) in the UH group. Figures 3 and 4
demonstrate the redistribution of risk groups based on age and
vascular age data.

2%

‘ 24%

62%

Lowrisk = Moderate risk Low risk Moderate risk = High risk

Fig. 3. The ratio of risk groups according to the Framingham
risk score in accordance with the age (left) and vascular age
(right) in the CH group
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Fig. 4. The ratio of risk groups according to the Framingham
scale in accordance with the age (left) and vascular age (vight)
in the NH group

To date, numerous studies have shown that an increase in
blood pressure is accompanied by remodeling of the arterial
wall, which steadily leads to a decrease in their elastic proper-
ties and increase stiffness [10]. According to the results of our
study, the stiffness index CAVI was increased both in patients in
the CH group and in patients in the UH group (compared to the
control group). In patients with UH the arterial stiffness was sig-
nificantly higher than in the other groups and reached its maxi-
mum value. In the CH group, as in the UN group, a reliable rela-
tionship between CAVI and the average daytime and night-time

89



pulse BP was found, which coincides with publications data,
since it is the increase in PBP that reflects the increase of arte-
rial stiffness [11]. Inhealthy subjects, this relationship was not
detected. In clinical practice, the CAVI is essential for assessing
target organ damage [12]. In our work, the CAVI correlated with
IMT, there were no correlations with the degree of stenosis of
the common carotid arteries, the level of TH and other lipid frac-
tions. This fact indicates that CAVI highly reflects the processes
of arteriosclerosis [13]. Another organ that undergoes changes
in hypertension is the kidneys. According to our data, GFR in
the CH and UH groups was lower than in patients of the control
group. It is known, that an increase in arterial stiffness occurs
not only in patients with hypertension, but also during aging. In
all three studied groups, CAVI correlation with the age of pa-
tients was found, which indicates that an increase in arterial stiff-
ness inevitably occurs with age [14]. It is believed that hyperten-
sion is an accelerated form of aging [7]. The results of our study
confirm this assumption: the maximum level of arterial stiffness,
as the main measure of vascular aging, was observed in the UH
group. When determining and comparing VA with age in the
UH and CH groups, a significant increase of this indicator was
found, the maximum value of VA was found in the UH group,
while in the control group no significant difference between
ages was found. The obtained data indicates that hypertension
contributes to more pronounced vascular aging compared to the
norm [15], while uncontrolled hypertension increases this ag-
ing both in comparison to the norm and to the controlled course
of hypertension. At the same time, in both groups of patients
with hypertension, there was a significant positive association
of VA with such indicators as IMT, end-systolic volume (ESV),
GFR, and in the UH group also with the LVPW thickness and
IVS thickness, while the age correlated only with IMT and GFR.
It can be assumed that this indicates the increase in the LVPW
thickness, thickening of the media, the progression of chronic
kidney disease and diastolic dysfunction as vascular aging.
More accelerated aging increases the risk of CV events [16].
All known algorithms for determining the risk of CV events in
the calculation take into account the age of patients, but none
of them take into account VA. In the works of Logacheva I. V.
[17] and Protasov K. V. [18] for risk assessments VA was used,
obtained using calculated scales based on the risk factors of CV
events (blood pressure, TH, very low density lipoproteins, glu-
cose, etc.), which do not directly reflect morphological changes
in the arteries. The vascular age defined by us is measured instru-
mentally and represents one of the tissue markers of aging — an
indicator of increased arterial stiffness. We determined the risk
of CV events on the Framingham risk score using age and vas-
cular age. When vascular age was used instead of the age, it was
found that a third of patients in both groups moved to the group
with a higher risk of CV events. Thus, the obtained results em-
phasize the greater severity of the relationship between vascular
age and damage to target organs.

Conclusion. The absence of antihypertensive therapy and
target blood pressure values in patients lead to the progres-
sion of arterial stiffness and its significant increase in com-
parison to patients committed to therapy. Hypertension, espe-
cially uncontrolled hypertension, accelerates vascular aging.
The determination of VA allows us to identify a stronger re-
lationship with the remodeling of the heart, arteries, kidneys
in hypertension compared with age. Calculation of VA using
the VaSera apparatus and its use in assessing the risk of CV
events allows us to identify up to 30% of patients with an
underestimated risk level.
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SUMMARY

VASCULAR AGE AND CARDIO-ANKLE VASCULAR INDEX IN PATIENTS
WITH UNCONTROLLED ARTERIAL HYPERTENSON

Podzolkov V., Safronova T., Nebieridze N., Jafarova Z.

LM. Sechenov First Moscow State Medical University (Sechenov University),
2nd Internal Medicine Department of N. V. Sklifosovsky ICM, Russia

Age is used in various algorithms to estimate cardiovascular
risk. It is known that at the same age the health status of different
patients can differ dramatically. The term vascular age (VA) was
introduced in order to assess the severity of pathological process
in the arterial wall. Arterial stiffness is most commonly used to
estimate VA. The aim of our study was to investigate the arterial
stiffness, VA in patients with uncontrolled and controlled course
of arterial hypertension (AH), as well as to study the relationship
between age, VA and markers of hypertension - mediated organ
damage (HMOD).

We put in our study 140 patients, including 80 patients with
controlled course of hypertension (CH), 30 patients with uncon-
trolled course of hypertension (UH). 30 patients made up the
control group. All groups were similar regarding age, sex, dura-
tion of hypertension and some biochemical characteristics. For
all patients in our study the arterial stiffness, by means of cardio-
ankle vascular index (CAVI), and VA were investigated, as well
as the relationship between age, VA and markers of hypertension
— mediated organ damage (HMOD) was studied.

The average CAVI value in the CH group was 7,8+1,19, in the
UH = 9,2+1,14, in the control group 7+0,64. The difference in
CAVI values among all groups was significant (p<0,05). A posi-

tive correlation between CAVI and IMT, age and a negative cor-
relation between CAVI and GFR was found in all three groups
(p<0.05). A correlation was also found between CAVI and aver-
age daytime PBP (CH r=0.311; UH r=0, 484; p<0.05) and average
night-time PBP (CH r=0.374, UN r=0.306, p<0.05) and with aver-
age night-time SBP in the group UH (r=0.349; p<0.05). VA (CH=
59[49;69], UH=71,5 [64;74], control group =54[44; 59] (p<0,05))
was significantly higher than the age of patients in the patients with
AH, while in the control group no significant difference between
ages was found. Significant positive correlation was found between
VA and such markers of HMOD as IMT, ESV, GFR, LVPW thick-
ness, IVS thickness. When VA was used instead of age, it was found
that third of patients in CH and UH groups moved to the group of
higher risk of cardiovascular (CV) events.

The absence of antihypertensive therapy and target blood
pressure values in patients lead to the progression of arterial
stiffness and acceleration of VA in comparison to patients com-
mitted to the therapy. Use of VA in assessing the risk of CV
events allows us to identify up to 30% of patients with an under-
estimated risk level.

Keywords: vascular age, CAVI, arterial hypertension, target
organ damage, arterial stiffness.

PE3IOME

COCYAUCTBII BO3PACT M CEPIEYHO-JOABI)KEUYHBII COCYAUCTBIA HHIEKC
Y MAOIAEHTOB C HEKOHTPOJINPYEMOM APTEPUAJIBHOW T'MIEPTEH3UEN

Ilonzonkos B.U., Cappponosa T.A., Heouepunze H.H., I:xadaposa 3.b.

DIAOY BO Ilepswiti MTMY um. U.M. Ceuenosa Munzopasa Poccuu (Ceuenosckuii Ynusepcumem),
ragheopa gaxynememcroi mepanuu N2 UKM H.B. Cxaugacosckoeo, Mockea, Poccus

Lenb uccnenoBanus - onpeaencHue KECTKOCTH COCYIAUCTON
CTEHKH U COCYAMCTOTO BO3pacTa y MAI[EHTOB C KOHTPOIHPY-
€MbIM M HEKOHTPOIIMPYEMBIM TEUEHHEM apTepHaNbHOH TUmep-
TEH3UH, a TAK)KE CPABHEHHUE B3aHMOCBSI3H TTACTIOPTHOTO U COCY-
JMCTOTO BO3PACTA C MapKePAMH TTOPAKEHHs OPraHOB-MHIIEHEH.

B uccaenosanue BriaroueHo 140 maruenToB, B ToM yuncie 80 ¢
HekoHTponupyeMbiM Tedenuem Al' (HAT'), 30 - ¢ konTpomupy-
embiM TederneM Al' (KAT) u 30 aun rpynmnet konTposst. [lanu-
€HTBI BO BCEX IPyMIMax ObUTH COMOCTABUMBI 10 MOy, BO3PACTY,
muTenbHocTH Al M psimy OMOXMMHMYECKHX MoKa3areneil. Becem
MAIMEHTaM BBINOJHEHO OMPEENeHNE KECTKOCTH COCYAHCTOM
CTEHKH TIPH TIOMOIIM CEPAEYHO-TOABDKEYHOTO COCYANCTOTO HH-
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nekca (CAVI), a Taxoke COCyAUCTOTO BO3PACTa, IPOBEACH CPaBHH-
TEJBHBIA QHAJIN3 B3aMMOCBS3M IMTACIIOPTHOTO M COCYAHCTOTO BO3-
pacrta (CB) ¢ Mmapkepamu nopaxkeHus: opraHoB-muiiereit ([I0M).

3nauenue CAVI nocToBepHO OTIMYAIOCh BO BCEX TPEX
rpynnax: cpeanee 3Hauenune CAVI mna KAI'=7,8+1,19, B
rpynne HAI'=9,2+1,14, B rpynne koHTpons=7+0,64. Borsas-
neHa nonoxkutenbHas cBsi3b CAVI ¢ TommuHON Kommekca
natuma-menua (TKHMM), Bo3pacToM mamueHTOB W OTpHULA-
TeJIbHast KOPPEISIIMOHHAS CBSA3b CO CKOPOCTHIO KIYOOYKOBOIL
¢unprpanuu (CK®) Bo Beex tpex rpynmnax (p<0,05). O6na-
pyxena takxe cBsizb CAVI co cpesiHUM THEBHBIM MYJIbCOBBIM
aprepuansubiM nasienuem (ITAJ]) (KAT r=0,311; HAT r=0,
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484; p<0,05) u cpennum HounbsiMm ITAJ] (KAT r=0,374, HAT'
r=0,306, p<0,05), co cCpelHUM HOYHBIM CHUCTOJIUYECKUM AJ[
B rpymnne HAI (r=0,349; p<0,05). CB nanuentos (KAI'=59,
HAI'=71,5, rpynna xoutpossa=54, p<0,05) 3HauuTeIBbHO
BBIILIE MACIIOPTHOTO y HalueHToB ¢ Al' u He oTiuyaics oT
[acCIOPTHOIO y I'PYIIBI KOHTPOJIS. BhIsBIEHA MONOXUTEIb-
Has KoppessnuoHHas cBa3b CB ¢ takumu mapkepamu [IOM
kak TKUM, KOHEYHO-CUCTOJNYECKUI 00bEM, TONIIMHA 3a](-
HEHl CTEHKH JICBOTO JKEJIyJ0UKa U MEKKEIyI04KOBOI nepero-
poaku, CK®. [Ipu ucnosnbp30BaHuM B3aMEH TACIIOPTHOTO BO3-

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

pacta CB Tpers nanuenTos B rpynnax KAI' u HAT nepemin
B Ipynmny ¢ 0osiee BBICOKMM PUCKOM CEPIEYHO-COCYIUCTBIX
ocnoxuenuit (CCO).

CormnacHO pe3yibraraM IPOBEIEHHOIO UCCIEI0BaHUs, OTCYT-
CTBUE QHTUTHIIEPTCH3UBHOM TeparMy U LEJICBbIX 3HaYCHUN AJ]
BEJIET K IIPOIPECCUBHOMY YBEIMUCHHUIO KECTKOCTH COCYAUCTOH
crenku 1 CB B cpaBHEHHH C HALEHTaMH, IPUBEPIKESHHBIMHU K
neyenuto Al McnonszoBanune CB BMecTO MacrnopTHOro Hpu
orenke puckoB CCO mno3BosisieT BbISIBUTH 110 30% ManueHToB ¢
HEJIOOLICHEHHBIM PUCKOM.
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IIOKA3ATEJIM CUCTEMHOI'O BOCITAJIMTEJIBHOI'O OTBETA
P HEOCJIO’KHEHHBIX TNITEPTOHUYECKHUX KPU3AX

TonnoBekuii b.M., Jleatok /1. B., Orapamsuau K.H.

TV «3anopooicckas meduyunckasn akaoemus nocieduniomnozo oopazosanus MO3 Vepaunvry»

Cepaeuno-cocynuctbie 3a6oneanus (CC3) SBISIOTCS OCHOB-
HOH MpUUYMHON MHBAIMIM3AIMU HACEIEHHs BO BCEX Pa3BHUTHIX
CTpaHaX MHUpa, a TaKkxke U B YkpauHe. ApTepHuanbHas TUIepTeH-
3ust (AT') - 3TO OAMH M3 OCHOBHBIX (DAKTOPOB PHUCKA PA3BUTHS
UIIEeMUUeCKOl 0ONe3HN cep/la U 1epedpo-BacKysspHON maTo-
Jorud, 4to Ha 88,1% onpenenseT ypoBeHb cMepTHOCTH 0T CC3.
Cpenu 1y, UMEIOMIUX TOBBIIIEHHOE apTepHalbHOE JaBIeHHE
(A1) cMepTHOCTD 1OYTH B 2 pa3a BBIIIE, YEM CPEIU UMEIOLINX
HopManbsHoe AJl. KomuuecTBo ciydyaeB 3a001eBaHMs YBEINYU-
BAETCs C BO3PACTOM U, COITIACHO HEKOTOPBIM MPOrHO3aMm, k 2025 .
xon4ecTBo OonbHBIX Al yBemnuurest Ha 60% [1,2].

B TeueHune nocneHMX €T yYEHbIE BEAYT JUCKYCCHIO O POIU
HeCMenn(puIecKoro BOCHAJICHNS B Pa3BUTHU CEPEUHO-COCY/IHU-
CThIX 3a00neBaHuii, B yactHocTH Al TTocTOSHHO pacTeT MHTe-
pec K CHCTEME IIMTOKMHOB, KOTOPbIE ONPEEAIOT BOCTIAINTENb-
HBIH mponecc B pazButumn Al, ycTaHOBIEHa polib HEKOTOPBIX
MeIuaTopoB BocnaneHus [3].

B uccnenosanun H.B. PyTkoBckoil u coast. [4] mponemoH-
CTPUPOBAHO YBEIMYEHHE KOHIIEHTPAILMH ChIBOPOTOUHBIX IPO-
BOCHAJIMTEIbHBIX MapKepPOB B 3aBUCHMOCTH OT CTaJUM U CTe-
nenu nosbimenus AJl. ITo pesynsTaTtaM uccienoBaHus aBTOPEI
JIeNaloT BBIBOJ, 4TO (hakTop Hekposa omyxonu o (PHO-a) u
C-peaktuBHblit 6enok (C-PB) moryr BbicTynarh B KadyecTBe
MapKepoB MOpakeHHst opraHoB-muieHeld. B padore B.I1. Penu-
HOH ¥ coaBT. [13] BBISABICHO, YTO MOBBILIICHHBIE KOHLICHTPALIUH
KaTeX0JaMHHOB aCCOIMUPYIOTCS C MOBBIIIEHUEM COJEPKaHUs B
KPOBH TaKUX MPOBOCTIANUTENBHBIX HIUTOKHHOB kak DHO-a.

ITocTOSHHO pacTeT MHTEPEC K CHCTEME IIMTOKMHOB, KOTOPhIE
OTIPE/IENAIOT BOCHANUTENBHBIN MpPOIECC, B KOHCTEIUISLUHN C
pasButueM Al Yposenb C-Pb moxer oTpakaTb BocHaauTenb-
HBIH Mpoliecc B MHTUME COCYJIOB U ONPEENSTh PUCK Pa3BUTHS
Cep/IeUHO-COCYUCThIX ocnokHeHniH. Kpome C-peakTnBHOrO
Oeika, BOCTIAIMTEIbHBIH MPOIECC BKIIOYAET B ce0sl CIOKHOE
B3aMMojieiicTBHe MeXTy KIeTKaMH U TPOBOCHATUTETbHBIMU
LIMTOKHHAaMU. BocnannTenbHble HINTOKHHBI CBSA3aHbI ¢ MaTo(u-
3MOJIOTMEH TUIEPTEH3UU M IOPAKEHUEM OPraHOB-MUILEHEH.
OTOT Mpolecc CTPOro KOHTPOIUPYETCS UIMMYHHOU CHCTEMOI,
¥ 3HAYUMBIM 3B€HOM B Heil ABJIseTCs (haKTOp HEKPO3a OIyXOJn
ansda (PHO-0). B psize uccnenosanmii nokasano, uto ®HO-a
MOKET OIOCPEOBATh, 110 KpalHEeH Mepe YaCTUYHO, OBPEkKIe-
HHE COCY/IOB NpH runepreHsuBHoi 6onesnu (I'b), onHako HeoO-
XOZIMMBI lalIbHEHNIIINE HCCIeA0BaHNs [JIsl BBIICHEHHUS POJIH MPO-
BocHanuTenbHoro 1utoknHa @HO-a B pa3BuTUH y ManueHToB
runepronuyeckoro kpusa (I'K) [5].

IIpoBoCHaMUTENBHBIM IIUTOKHHOM SIBIISIETCSl MHTEPIEHKUH-
1B (MJI-1PB), koTOpbIii cuntaercs (HakTopoM «PaHHETO OTBETAY,
y4YacTByeT B HEPreTHUECKOM TOMEOCTa3e M BOCHAJIEHUH, CBS-
3aHHBLIM C MEXaHW3MaMu MeTaboiausMa. Henasaue HaOmroneHus
cBsi3aM MoBbIIeHHbIE YpoBHH CPB Kak KOCBEHHOro Mapkepa
akTUBHOCTH IL-1f B KOHTEKCTE HM3KOIPaJHOrO BOCHAJCHHS
npu pazsutun I'b [6].

WNJI-10 ocymiecTBiseT KapAUONPOTEKTUBHYIO (YHKLHIO ITy-
TeM WHIMOMPOBaHMS B3aMMOJCHCTBHS HEHTPOQHIOB C IHIO-
TenueM. B mocnenHee Bpems, yUMTBIBas CBsI3b MEXKIY BOCIa-
neHueM U (GpuOporeHe3oM, 3TOT UTOKMH B LIEHTPE BHUMAHUS
HOTCHIMAIBHBIX aHTHOUOPOTHUECKUX METOJIOB JICUECHHS BBUJLY
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€ro XOpPOIIO U3BECTHON POJIM B Ka4eCTBE NPOTUBOBOCIATNUTEIb-
Horo Menuaropa [7].

]_Ieﬂb UCCIICOBAHUSA = YNYUIINTH PE3YJIbTAThl JICUCHUS HE-
OCJIO)KHEHHBIX T'HIIEPTOHUYECCKUX KPU30B Ha AOTOCIIUTAJIbLHOM
oTane nyTeM U3Yy4CHUsI COCTOSIHUSA CUCTEMHOM réMOJIMHAMUKH,
omnpeneNieHns: GaaHca BEreTaTHBHOW HEPBHOW CHCTEMBI, Map-
KEpPOB CHCTEMHOTO BOCHAJIMTEIBFHOIO OTBETA y OOJNBHBIX apTe-
pHaJ’leOi’I FI/IHepTeHSI/Ieﬁ IpyU HEOCJIO)KHEHHBIX T'UIIEPTOHHUYC-
CKHX KpH3aX.

Marepuan u metonbl. [Iposeneno B 2017-2019 rr. oTkphITOE,
MPOCHEKTUBHOE, CPaBHUTENbHOE HccnenoBanne 206 GONBHBIX C
noxymentuposanHoit I'b Il cranum, n3 Hux 131 nanpeHT oOparui-
Cs1 32 OKCTPEHHON MEAMIMHCKON noMolibio B KommyHanbHOe yu-
pexnaenne «TeppuTopnanbHOe MEAUIUMHCKOE oObeauHenne «O0-
JIACTHOM LIEHTP 3KCTPEHHON MEAMLMHCKOW MOMOIIN U MEIULIUHBI
KaracTpod» 3armopoKCKoro 0o0JIacTHOro cosera M 75 GONBHBIX,
KOTOpbIE MMENN CTa0WIIbHOE TeUeHHe 3a00JIeBaHUsI 1 aMOyJaTop-
HO oOciienioBanbl Ha 6ase KY «LIeHTp nepBUYHON MeIMKO-CaHu-
TapHoif momoru Ne 10». Tlpaxktuuecku 310poBeiit 31 penunieHT
obcrnenosan Ha 0aze KY «O6nacTHOl BpaueOHO-(DU3KYIBTYPHBIH
JHCTIaHCeP» 3aropOKCKOro 00IACTHOTO COBETA.

MeTobl 00CIe10BaHUS COMIACOBAHBI C JIOKAJIbHBIM 3THYE-
CKUM koMuTeToM (mpotokoi Ne07 ot 11.10.2018 rozxa) u mosn-
HOCTBIO OTBEUAIOT TPEOOBAHUAM MOPAIBbHO-3THYECKUX HOPM
6uosTiku B coorBercTBuu ¢ npasmiamu ICH/GCP, Xenbcun-
CcKoli feknapanuu npas yenoseka (1964 r.), Konsenuun Coera
EBpomnbl 0 paBax uenoBeka u ouomenuiuHe (1997 r.), a taxxe
JIEHCTBYIOLIEMY 3aKOHOJATENILCTBY YKpauHbl. Jlnd yyactus B
MCCIIIOBAHUU KaXIbIi MalMeHT MoAnucsBain dpopmy «Jlo-
OpOBOIBHOrO MHYOPMHUPOBAHHOTO COIIACHS HA y4acTHE B MC-
CIIE/IOBAHUM».

Kpl/lTepI/II/l BKJIFOUCHHS B HCCJICAOBAHUE: TIAIIUEHTBI MYXK-
CKOTO M eHckoro mona ot 45 no 70 net ¢ BeisBneHHbIM 'K ¢
naBHOCTBIO 3a0oneBanus I'b Il craguu He MeHee 6 MecsiEeB.
Kpurepun uckirodeHus: aTpHoOBEHTpHUKyIapHas 6mokana II-111
CTEINeHH, NOCTOsIHHAS (popMa GUOPWILIALNK TPEACEPaMIt; Ke-
JIYJOYKOBBI€ HAPYIIEHUS CEPACUYHOIO pUTMa; BPOXKACHHBIC UJIN
NPHOOPETEHHBIE TEMOIMHAMHYECKH 3HaYMMBbI€ IOPOKU CepIIlIa;
OHKOJIOTMYECKHE 3a00JIeBaHNsA; OCTPbIE BOCHAIUTENbHBIC WM
XPOHHYECKHE BOCHAIUTENIbHbIE 3a00JIeBaHUs B CTaguu 000-
CTPEHUS; AJKOTOJIbHAs 3aBUCHUMOCTL; HApKOMaHUS, HaJU4yue
TMCUXHUYCCKUX paCCTpOI\;ICTB; OTKa3 ManueHTa OT y4acTus B UC-
CJICIOBAHUU. Bcem MalruEHTaM BBIMNMOJHAIN aHAMHECTHYECKOEC,
KJIMHHYECKOe M HMHCTPYMEHTAJIBHOE HCCIEN0BaHUSA COIVIACHO
IIpuka3y No384 MunucTepcTBa 31paBOOXPaHEHHs YKPAUHbI OT
24.05.2012 .

BonbHble 00cienoBanbl (PU3MKAIBLHO, MCIOJIB30BAHBI 00IIe-
KJIMHUYECKUE, MHCTPYMEHTAJIbHBIC U na60paT0le>le MCTOBbI
nuarHoctuku: OKI' B mokoe 1o 12 oTBeAeHUsIM ¢ onpeaeneHu-
eM mnokasarenell BapuabenbHOcTH cepaeuHoro putma (BCP),
Ox0KT (B nByxmepHOM B- 1 M-pexumax). Boinonneno 6noxu-
MHYECKOE UCCIICIOBAaHNE KPOBH C OIIPEICICHUEM TIIOKO3bI, 00-
mero ouanpyOuHa, comepxanus Junuaos. VceiaenoBaHsl pak-
TOPBI AKTUBAILIMH CUCTEMHOI'O BOCHAJIUTEIILHOI'O OTBETA TAKUMHU
mapkepamu, kak BaCPB, WJI-1p, NJI-10, ®HO-o B ceiBOpoTKE
KPOBH C NOMOIIBI0 UMMYHO(EPMEHTHOTO aHAIIM3a U CTaHAAPT-
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HbIXx HabopoB: «BU CPB-UMA-Becr», «MJI-1B-UDA-becty,
«MJI-10-UDPA-Bect» nu «PHO-a-UDA-bect» B coorBeTCTBUU
¢ IpujIaraeMoi HHCTPYKLMEH.

Craructuyeckyio 00pabOTKy MOJIY4YEHHBIX JaHHBIX MPOBO-
WM C MPUMEHEHHEM I1aKkeTa MPUKIagHbIX mporpamMm SPSS
(version 0.10.2, GNU Project, 1998-2016) u Apache OpenOffice
(version 4.1, muniensun GNU GPL). TIpoBoauics ananus pac-
Hpe/esIeHus 10 KaXXI0My U3ydeHHOMY KpHuTtepHio. [TomydyeHHbIe
JTaHHbBIC MPEJICTABIICHBI B BUJE MEIHAaHbl 1 MEKKBAPTHIBHOTO
nuana3ona Me [25-75]. Tlpu npoBepke CTaTUCTUYECKUX THIIO-
Te3 HYJIEBYIO THIIOTE3Y OTKJIOHSUIH IIPH YPOBHE CTATHCTHYECKOI
s3HaunmoctH p<0,05 [9].

PesyabTarsl u o0cy:xkaenue. IlpoananusupoBaHbl IO-
Ka3aTeJl CUCTEMHOT0 BOCHAJIUTEIbHOrO0 OTBETA Cpeau 00-
CJe0BaHHBIX JHUI. [loJdydeHHbIE pe3yNbTaThl NMPUBEICHBI
B Tabuune 1.

B rpynme GoibHBIX THIIEPTOHHYECKON OOJIE3HBIO C THIep-
TOHHYECKHM KPH30M OTMEYaJoCh IOCTOBEPHOE YBEIMUYCHUE
BuCPb B 3,4 pa3a yposus 12,98 [9,45-18,61] mr/n nporus 3Ha-
yenus 3,84 [1,93-4,89] mr/n B rpynne crabunbhoii I'b, a B cpas-
HeHuu co 3HadenueM 1,29 [0,87-1,48] mr/n B rpyrie 310pOBbIX
I yBeIndeHue ObuIo ere 6oibiie — B 9,9 pasa (p<0,05). Ypo-
BeHb 3,84 [1,93-4,89] mr/n B rpynme cradbuibnoii I'b 611 B 2,9
pasa Beie npotus 1,29 [0,87-1,48] Mr/n B rpymie 310pOBBIX
s (p<0,05).

Yposeub ®PHO-a B rpynne I'b ¢ I'K cocrasun 5,02 [2,56-
7,66] nr/mn M DOCTOBEPHO TNpeBbImIan Kak yposeHb 0,86
[0,57-1,26] ur/ma rpynnsl crabunsHoi I'B, Tak u 3HaYeHne
0,25 [0,06-0,55] nr/mu rpymst 310poBbix nuil (p<0,05). 3Ha-
YEeHHs 3TOT0 IoKa3aTels yBeJIMYmiIoch B 5,8 pasa B rpyImime
I'b ¢ 'K B cpaBHeHuu co cradbunsHoit I'b (p<0,05). YposeHb
OHO-a B rpynme crabuibHoit I'b nocroBepHO yBennuuioch
B 3,4 pa3a npoTHUB I'pynmnsl 310poBbIX aull (p<0,05).

Otmeuanoch nocroBepHoe ysenuuenue WJI-1B B rpynme
OOJIBHBIX TMIIEPTOHNYECKOH 00JIe3HbI0 ¢ Kpu3amu B 1,7 pasa
npotus ypoBHs 4,58 [2,51-5,89] nr/ma rpymniiel cTabuIIbHOM
I'b u 5,9 paza nporus 3navenus 1,35 [0,91-1,78] nr/min rpyn-
bl 3710poBbIX Jinil (p<0,05). 3nauenue 4,58 [2,51-5,89] nr/mun
rpynmnsl crabuibHoi I'b noctoBepHo nmpessimano B 3,4 paza
yYpPOBEHbB IpyIIibl 310poBeIX Jull (p<0,05). YpoBeHb NIpoTHBO-
BocnanutesnbHoro nutokuua MJI-10 He BbISIBUI 1OCTOBEpHOI
pa3HULIBI MEXIY Ipynnamu oocnenoBaHHbIx aul (p>0,05).

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

Coornomenne WUJI-1B/WJI-10 Obut0 HanOoNbIMM B IpyIIe
I'b ¢ I'K, u cocraBuio 1,76 [1,06 - 3,48] oHO 1OCTOBEPHO TIpe-
BBIIIAIO, KaK 3HAaUeHUsI B rpymie cradbuipHoi ['b tak u 310po-
BbIX Juil - 1,17 [0,79-1,56] u 0,34 [0,32-0,40] cooTBeTCTBEHHO
(p<0,05). VYBennuenne coornorenust UJI-13/MJI-10 B rpymme
ctabuipHOH I'b Ob110 HOCTOBEpHO B 3,4 pa3a NPOTUB 3HAYCHUS
3I0pOBBIX JimL, Torna kak B rpymmne I'b ¢ I'K yposens nocro-
BepHO ObUI BhIIE B 1,5 pasa nmporus cradbuisHoit I'b (p<0,05).

Jlanee mpoaHann3upoBaHbl MOKA3aTeId CUCTEMHOIO BOCIA-
JIUTEJILHOTO OTBETa B 3aBHCHUMOCTH OT KIIMHHUYECKHMX XapakTe-
puctuk namuenToB ¢ I'b npu runepronudeckom kpuse. [lomy-
YEHHBIC JJAHHBIC IIPE/ICTaBIICHBI B TAOIHIIE 2.

o Bo3pacTy narnueHTs! ObUIN pa3iesieHbI Ha ABE MOATPYIIIIbL:
60 net u >60 siet, c UMT 26,67 kr/m* 1 >26,67 KI/M> i C y4eTOM
nosbitienust AJL I u 11l crenenn. CtarucTHYECKH TOCTOBEPHO-
IO pa3Inyus MEeXAY MOArPYIIaMH B 3aBHCUMOCTH OT BO3pacTa
10 TAKMM MapKepaM CUCTEMHOI'O BOCIAJIUTEIILHOTO OTBETA, KaK
BuCPb, ®HO-a, NJI-1B, NJI-10 u cootromenue NJI-1B/1JI-10,
(p>0,05) ne BoIsBICHO. He BBISBICHO TakKe 0COOCHHOCTEH MO
YKa3aHHBIM T10Ka3aTeJIsIM MEXIy MOATPYINAaMU B 3aBUCHMOCTH
ot UMT, (p>0,05).

VYposens BuCPB Obu1 nocToBepHO Gosbure npu I crenenu
AJl Ha 24,4% npotuB 3uauenus 14,84 [10,53-18,83] mr/a B
noarpymne Il crenenu A/l (p<0,05). Taxoxe ypoens 6,63 [3,85-
8,10] nr/mn ®HO-a B noxrpynne 11 crenenn AJ] 66u1 focTo-
BepHO Oombmie B 2 pasa - 3,30 [2,25-5,71] nr/miu mokazaters
noarpynns! I crenenu AJL (p<0,05). Onpenensiocs JocToBEp-
Hoe yBenuuenue WMJI-1B B 1,6 pasa B moarpymme III crenenu
A/l nporus 3Hayenus 5,88 [3,68-9,51] nr/mn B noarpyrmme 11
crenern (p<0,05), Torma kak yposeHb 3,37 [2,79-4,48] mr/mi
WJI-10 mpu III crenenu AJl 6bu1 mOCTOBEpHO HMXKE Ha 25,4%
B cpaBHeHHHU ¢ noarpynnoi I crenenn A/l (p<0,05). CootHo-
wenne WJI-1p/MJI-10 6bw10 1ocTOBEpHO BbIlIe B oarpymme [11
crenienu A/l B cpaBuenuu co Il crenennro A/l - 2,44 [1,59-4,47]
npotuB 1,28 [0,88-2,29] coorBercrBenHo, (p<0,05). Mapkepsl
Bocnanenus u nosbienne CJI AJl cBs3aHbl Ipyr ¢ Jpyrom,
4TO YKa3bIBaeT HA AKTHBALUIO MMMYHHOH CHCTEMBI, KOTOpas
pearupyet Ha nosbliieHHOe A/l. ITo monmydeHHbIM pesyabraram
oIpe/iesieHa 3aBUCHMOCTb BBIPA)KEHHOCTU CHCTEMHOIO BOCIA-
JIUTEJILHOTO OTBETA IO MOBBIIICHNIO MAPKEPOB OT FeMOJHMHAMH-
YeCKOI'0 cTpecca, KOTOPbIM pa3BUBaeTCs MPU TUIEPTOHUYECKOM
KpH3e.

Tabnuya 1. [lokazamenu cucmemHno2o ocnanumenvHo2o omeema y oocnedogannvix auy (Me [25-75], n=237)

Boabubie I'b ¢ 'K Craduabnas I'b
Tloka3areb, _ _ 3nopoBbie auua (n=31)
(n=131) (n=75) P-YPOBeHB
eIMHUIA U3MepPeHUs]
1 2 3

p,,<0,001
BuCPB, mr/n 12,98 [9,45-18,61] 3,84 [1,93-4,89] 1,29 [0,87-1,48] p,,=0,006
p,,<0,001
p,,<0,001
OHII-0, mr/mmn 5,02 [2,56-7,66] 0,86 [0,57-1,26] 0,25 [0,06-0,55] p,;<0,001
p,;<0,001
p,,<0,001
WJI-1P, or/mn 7,92 [4,54-11,18] 4,58 [2,51-5,89] 1,35[0,91-1,78] p,,<0,001
p,,<0,001

WJI-10, or/mn 3,93 [2,97-4,92] 3,92 [2,67-4,65] 3,70 [2,64-4,60] p=0,39
p,,<0,001
WII-1p/1J1-10 1,76 [1,06- 3,48] 1,17 [0,79-1,56] 0,34 [0,32-0,40] p,,<0,001
p,,<0,001

94



GEORGIAN MEDICAL NEWS
No 4 (301) 2020

OrmpezeneHne B3aUMOCBSI3EH MEX/Ty MOKa3aTeIsIMH CHCTEM-
HOW TeMOJMHAMHMKH M CHCTEMHOTO BOCHAJIUTEIBHOTO OTBETA
OCYILIECTBISUIOCH C TIOMOIIBI0 KOPPEISILIMOHHOrO aHaiu3a. [lo-
JIyYCHHBIC PE3YJIBTAThI IPUBE/ICHBI B TA0IHIIE 3.

BeIsiBIIeHa JOCTOBEpHO MpsiMasi CBS3b MEXIY IIOKa3aTeleM
CI A u yposuem B4CPB (R=+0,31, p=0,001), mexny CJI
AJl u yposem ®HO-a (R=+0,46, p=0,001), mexxny CI1 Al u
WJI-1B (R=+0,46, p=0,001), mexay CI A/l u cooTHOmEHNEM
WII-1p/1JI-10 (R=+0,49, p=0,001). O6HapyxeHHbIC 00OpaTHBIC
B3aMMOCBSI3H MKy cienyromumu nokasarensmu: C[ A/l u
yposuem MJI-10 (R=-0,38, p=0,001), MOK u NJI-10 (R=-0,25,
p=0,005), C u UJI-10 (R=-0,24, p=0,001). Bce ocranbHbie
aHaJIM3UpyeMbIe ITOKa3aTeNI He NMENH KOPPEISIIIMOHHBIX B3au-
MOCBSI3€H, HJIH HE JTOCTUTATHN CTATUCTUYCCKUA 3HAYMMOTO YPOB-
Hs (p>0,05).

Takum o6pazom, y Gonbubix ['B mpu BosHukHOBeHHH 'K
OIpE/IeIISIeTCs] TIOBBIIIEHHE MapKepPOB CHUCTEMHOTO BOCHAJIHU-
TenbHOro oTBeTa. YpoBeHb BUCPB Obut Bhimie B 3,4 paza, DHO-a

B 5,8 pasa, MJI-1B B 1,7 pa3a, coornomenune UJI-13 / NJI-10 B
1,5 pa3a 3HaueHUs JaHHBIX MOKa3areliel B rpymnmne 6oabHbIX ['b
6e3 kpusuca. Yposenb B4CPbB 6b11 octoBepHO Gombine mpu 11
crenenn A/l Ha 24,4%, ®HO-o 6wt Bbime B 2 pasa, UJI-1B B
1,6 paza, a yposeub UJI-10 Hrke Ha 25,4% B cpaBHEHUM C TIOA-
rpynnoit I crenenu AJL.

BBIsIBIICHBI I0CTOBEpHBIE 3HAYMMBIE B3aUMOCBSI3H MEK/Ty CO-
orHomennem MJI-1$/MJI-10 (R=+0,49, p=0,001), mexay CJI
AJl n ypoBHeM ®HO-o (R=+0,46, p=0,001) mexxny CI AL
u WI-1B (R=+0,46, p=0,001), a Taxxe obparusie CI AJ] u
yposHem MJI-10 (R=-0,38, p=0,001), MOK u NJI-10 (R=-0,25,
p=0,005). Mapxkeps! Bocriasienust u nossitenust CI AJl cBsiza-
HBI IPYT C JPYTOM, YTO yKa3bIBaeT Ha aKTHUBAL[MIO UMMYHHOM
CHCTeMBI, KoTopasi pearnpyet Ha rnossiieHHoe AJl. ITo momy-
YEeHHBIM pe3yJbTaTaM OIpE/eieHa 3aBUCHMOCTb BBIPayKEH-
HOCTH CHCTEMHOTO BOCHAJHMTEIBHOIO OTBETA OT ITOBBIINICHHS
MapKepoB, FTeMOANHAMHYECKOTO CTpecca, KOTOPbIH pa3BUBAETCS
IIPY THIIEPTOHUYECKOM KpH3e.

Tabnuya 2. Ilokazamenu cucmemno2o 60CHAAUMENTLHO20 OMEEMA Y 00C1e008aHHbIX Y
6 3aBUCUMOCTU OM KIUHUYECKUX Xapakmepucmuk nayuenmog (Me [25-75], n=131)

Bospacr, jger HUMT, kr/m? TMoBbimenue AJ]
Iloka3zareJib,
e/IMHUIA H3MepeHHs] £60 >60 <26,67 >26,67 II crenenn III crenennb
(n=67) (n=64) (n=66) (n=65) (n=65) (n=66)
54CPE. Mr/n 12,75 14,65 12,89 [ 13,06 11,93 14,84 [
’ [9,18-17,39] [9,59-19,31] 8,95-17,63] [10,12-19,08] [8,06-18,16] 10,53-18,83]
P-YpOBeHb p=0,35 p=0,37 p=0,04
OHT -0 1r/Mi1 4,55 5,08 5,30 4,26 3,30 [2,25- 6,63
’ [2,41-7,92] [2,59-7,63] [2,65-8,10] [2,31-6,98] 5,71] [3.85-8,10]
P-ypOBEHb p=1,0 p=0,13 p<0,001
VJI-1B, rir/n 8,19 7,40 8,81 7,07 5,88 9,46
’ [4,76-11,24] [4,27-11,01] [4,86-11,24] [4,12-10,80] [3,68-9,51] [7,01-13,22]
P-ypOBEHb p=97 p=0,20 p<0,001
WJI-10, /o 4,23 3,64 4,12 3,84 4,52 3,37
’ [3,05-4,96] [2,83-4,87] [2,97-4,83] [3,02-4,96] [3,42-5,25] [2,79-4,48]
P-YpOBEHB p=0,72 p=0,93 p=0,006
1,65 1,91 2,08 1,63 1,28 2,44
WI-1p/ATI-10 [1,11-3,21] [0,98-3,70] [1,11-3,48] [0,96-3,06] [0,88-2,29] [1,59-4,47]
P-ypOBEHB p=0,99 p=,34 p<0,001

Ta6ﬂm4a 3. Koppeﬂﬂuuﬂ Me[)IC()y NOKA3AMENAMU CUCTNEMHOU 2eMOOUHAMUKU U CUCTEMHO20 80CNAIUMENbHO20 OMEemd

Iloka3arein, CO AL, CO, MOK, Ccn, OI1OC,
eTUHULA N3MePeHust MM PT. CT. MU Ja JaxXMuH XM auHXxc ' xems
BuCPB, mr/n R=+0,31 R =-0,04 R=+0,16 R =+40,19 R=-0,05
P-YpOBEHB p=0,001 p=0,63 p=0,06 p=0,03 p=0,55
DHO-0, nr/mi R =+0,46 R =-0,04 R=+0,13 R=+0,11 R =-+0,03
P-YpOBEHb p=0,001 p=0,66 p=0,14 p=0,20 p=0,70
WJI-1P, or/mn R =+0,46 R =+0,03 R =+0,13 R=+0,14 R =-+0,03
P-YpOBEHb p=0,001 p=0,77 p=0,15 p=0,10 p=0,74
WJI-10, nr/mn R=-0,38 R=-0,07 R =-0,25 R=-0,24 r=+0,11
P-ypOBEHb p=0,001 p=0,45 p=0,005 p=0,001 p=0,17
WJI-1p/MJI-10 R =+0,49 R =+0,03 R=+0,18 R=+0,18 R =-0,02
P-ypOBEHb p=0,001 p=0,71 p=0,04 p=0,04 p=0,86

CIl A/l - cpeonee ounamuuecrkoe AJ]; CO - cucmonuueckuii 0o6vem; MOK - munymmuuiii o6vem kposu, CH - cucmonuueckuil unoexc,
OIIOC — obuwee nepugepuuecroe conpomugienue cocyoos
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[losnyuennsle B pe3yibTare MPOBEIECHHOIO HCCIIEIOBAaHUS
JIaHHBIE MOYKHO CPABHUTH C PE3yJIbTaTaMH IPOBEICHHBIX
panee uccienosanuii. B padore H.B. PyTkoBckoil u coasT.
[4] mponeMOHCTPUPOBAHO YBEIMYEHHUE KOHIEHTPAIIHMH ChI-
BOPOTOYHBIX NMPOBOCHAIUTEIBHBIX MAPKEPOB B 3aBUCUMOCTH
oT craauu U cteneHu noBeimenus AJl. Yuyactue ®HO-a B
reHe3e apTepHalbHON THUIEPTEeH3MHM NPOAEMOHCTPHpPOBaHA
Ha )XUBOTHOI Mozenu B uccinenoBanuu T.J. Guzik et al. [14].
VY 5Tux xuBOTHEIX MHruO6upoBanue ®HO-a mpenorspamiano
MOBBIIICHUE MTPOJYKIIMH COCYAUCTOIO CYNEPOKCHA U TUIep-
TEH3UH, OTIOCPEI0BaHHON aHrnoTeH3uHom 1. UmmyHnoBocna-
JUTENbHBIC HapylieHus pu A" B3aHMOCBsI3aHBI C TEMOJIMHA-
MUYECKHMHU CABUTAaMHU M MOPAXEHHEM OpPraHOB-MUIIeHeH. B
psne paboT BBICKA3BIBAIOT CYXKIEHHUS O TOM, YTO ITOBBIIICH-
HBI ypoBeHb AJl sBiISETCS 3IEMEHTOM BOCHIAIUTEIBHOTO
npornecca [10,11,12].

Iocne xynuposanus 'K niust onenku >dpdexrnBHOCTH ITe-
yeHnss OOnbHBIX Al HeoOXOOMMO HAOIIOLEHHE CEMEWHOIro
Bpaua. I[Tocne ompenesieHHst CepAeUHO-COCYIUCTOTO PHUCKA
Yy MalUeHTOB HU3KOTO M YMEPEHHOro KapAHOBACKYJISPHOTO
pHUCKa I1enecoo0pa3HO OMpeneisaTh MapKepbl CUCTEMHOTO
BOCIIAJTUTENLHOTO OTBeTa. Ecim OONpHOW WMeN BBICOKHI
MPOBOCHAIUTENbHBIN CTAaTyC, TO NAlUEHTa ClIeyeT paccMa-
TPUBaTh KaK C HEONArOMpHSITHBIM TEYCHHEM apTepUaTbHON
TUIIEPTEH3UH C BHICOKOW BEPOSITHOCTHIO BO3HUKHOBEHHS IO-
BTOPHBIX THIEPTOHUYECKUX KPU30B U OCIOKHEHUH.

B naroreneze I'b n3ameneHust co CTOpoHbl UMMYHHOM CHCTEMbI
MOTYT UMETH CYIIECTBEHHOE 3HaYeHue. O1eHKa MapKepOB CUCTEM-
HOTO BOCTIAJIUTEILHOTO OTBETa, MOXKET OBITh ITOJIE3HBIM KOMITO-
HEHTOM CTpaTH()UKAIMI PHCKA KapIHOBACKYIISIPHBIX OCIIOKHEHHIA,
910 TpeOyeT JATHHEHIIIErO CTATUCTHYECKOTO aHAITH3a.

JIMTEPATYPA

1.JIyraii M.1. EdexTuBHICT KOMOIHOBaHO] Tepartii apTepiabHOL
rimeprensii B YkpaiHi. Pesympratm = 6aratoneHTpOBOTO
nocmimkeHas TPIYM®. VYkpaiHcbkuil KaprionorigHuil xyp-
Hat 2016;(4):17-28.

2. AptepianbHa rinepren3is. OHOBICHA Ta aaNTOBaHA KITiHIYHA
HACTaHOBA2, 3aCHOBaHA Ha JOKa3zaX. AcoIliallis KapaioyoriB
VYkpainu. Kuis: 2012. 139c¢.

3. KoxanoBa T.A. OcoOCHHOCTH HIUTOKMHOBOTO TPOQWIS Y
OOJIBHBIX apTepPHAIBHON THIEPTEH3NEH C IIPOSBICHUAMH PEMO-
JIeTMPOBAaHUs Cepaua. TaBpUYeCKHH MeANKO-OMOIOoTHYecKuit
BecTHHK. 2010;1(49):102-105.

4. PytroBckas H.B., Bepemeer AB., Cmakotuna CA., Bap6a-
pamr OJI., Pos IMMyHHOTO BOCHAJICHUS B Pa3BUTHHU THIIEPTO-
HUYeCKoH Oorne3Hu. ['uneproHmdeckas 0OJIE3Hb W BTOPUYHEIC
aprepuaipHble runeproHud. Marepuanst IV Bceepoc. Hayd.-
npaxt. KoH®. 2008; ¢.25-26.

5. Duerrschmid C., Trial J., Wang Y., Entman ML., Haudek SB.
Tumor necrosis factor: A mechanistic link between angiotensin-
II-induced cardiac inflammation and fibrosis. Circulation: Heart
Failure. 2015;8(2):352-361.

6. Erion J.R., Wosiski-Kuhn M., Dey A., Hao S., Davis C.L.,
Pollock N.K., et al. Obesity elicits interleukin-1 - mediated defi-
cits in hippocampal synaptic plasticity. Journal of Neuroscience.
2014;34(7):2618-2631.

7. Lima V.V,, Zemse S.M., Chiao C.W., Bomfim G.F., Tostes
R.C., Webb R.C., et al. Interleukin-10 limits increased blood
pressure and vascular RhoA/Rho-kinase signaling in angioten-
sin II-infused mice. Life sciences. 2016;145:137-143.

8. AprepianpHa rineprensis. OHOBIICHA Ta aJaNTOBaHA KIIHIYHA

96

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

HACTAaHOBAa, 3aCHOBaHAa Ha JOKa3zaxX. Acomialis KapAiojoriB
VYkpainu. 2012;1:96-152.

9. Bland J.M., Butland B.K., Peacock JL. Statistics Guide for
Research Grant Applicants. St. George’s Hospital Medical
School, London. 2012.

10. Bacunen JI.M., I'puropunanun H.E., 'opnuituyk P.H., Kap-
nynuHa H., Kpusas A., lllep6eneB B. OcoGennoctu mokasa-
TeJel CHCTEMHOIO BOCHAJIEHMs Y MALMEHTOB C apTepUabHOMN
runepronueid. CoBpeMeHHbIe TPOOIeMbl HAyKH U 00pa30BaHMS.
2012;(6):211-211.

11. IléxoBa K.A., Muxun B.Il., I'apumok E.B., Konomis
A.U. UMMyHOMeTa00IMYECKUE HAPYLICHHUS IPU THUIIEPTOHU-
YeCcKOi O0Ne3HU pa3INyHOl CTENeHH TsDKeCTH. BecTHUK HO-
BBIX MEIUIMHCKUX TexHomoruu. 2012;19(1):172-173.

12. Caillon A., Schiffrin E.L. Role of inflammation and im-
munity in hypertension: recent epidemiological, labora-
tory, and clinical evidence. Current hypertension reports.
2016;18(3):21.

13. Pemnmna B.I1., CraBunckas O.A., Ilonxeraca A.B.,
Jlo6poneesa JI.K. Ponb kaTexonaMUHOB B pa3BUTHU BOCHAJICHHUS.
Becrtauk nomopckoro ynusepcutera. 2008;(2):30-34.

14. Guzik T.J., Hoch N.E., Brown K.A. et al. Role of the T
cell in the genesis of angiotensin II-induced hypertension
and vascular dysfunction. Journal of Experimental Medicine.
2007;204(10):2449-2460.

SUMMARY

INDICATORS OF SYSTEMIC INFLAMMATORY RE-
SPONSE AMONG PATIENTS WITH URGENCY HYPER-
TENSIVE CRISES

Goldovsky B., Leliuk D., Otarashvili K.

State Institute «Zaporizhzhia Medical Academy of Postgraduate
Education of Ministry of Health of Ukraine»

The aim of the study is to improve the results of uncompli-
cated hypertensive crises treatment at the prehospital stage by
studying the state of systemic hemodynamics, determining the
balance of the autonomic nervous system, and markers relating
to the systemic inflammatory response in patients with hyperten-
sion in uncomplicated hypertensive crises.

In 2017-2019, an open, prospective and comparative study
was conducted and consisted of 206 patients with documented
stage I HT, of which 131 patients applied for E.M.S. in the
“Municipal Institution Zaporizhzhya Station of Emergency
(Ambulance) Medical Assistance of “ of the Zaporizhzhia re-
gional Council and 75 people who had a stable course of the
disease and were examined on an outpatiently on the basis of the
“Primary health care Center No. 10”. Almost healthy 31 people
were examined on the basis of the MI “Regional medical exer-
cises dispensary” of the Zaporizhzhia regional Council.

The indicators of systemic inflammatory response among the
examined individuals in the study were analyzed. An increase in
the concentration of serum proinflammatory markers was dem-
onstrated depending on the stage and degree of BP increase.

Increased concentrations of catecholamines are associ-
ated with increased blood levels of proinflammatory cyto-
kines such as IL-6 and TNF-6.the level of CRP may reflect
the inflammatory process in the intima of blood vessels.
Interleukin-18 (IL-1B), which is considered an “early re-
sponse” factor, has been proven to be involved in energy ho-
meostasis and inflammation.
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PE3IOME

MMOKA3ATEJIX CUCTEMHOI'O BOCHAJIMTEJIBHO-
'O OTBETA TP HEOCJIO2)KHEHHBIX T'MITIEPTOHHU-
YECKHX KPU3AX

Tonnosekuii .M., Jleaok /1. B., Orapamsuiaun K.H.

I’V «3anopooiccras meouyurckas akademusi NOCiLeOUNIOMHO20
obpaszosanus MO3 Ykpaunvi»

Iens mccaeqoBaHUs - yIyqIINTh Pe3yIbTATHl JICUCHUS He-
OCJIOKHEHHBIX THIEPTOHHYECKUX KPH30B HA JOTOCIHTAIb-
HOM JTame IMyTeM H3yYeHHUs COCTOSHHS CHCTEMHOIl reMo-
IUHAMUKHU, ONpeAeNieHus OanaHca BETETaTHBHOW HEPBHOM
CHCTEMBI, MapKEepPOB CHCTEMHOTO BOCHAINTEIFHOTO OTBETA y
OOJIBHBIX apTepHaTbHON rUIepTeH3neil MpHu Heo CIT0KHEHHBIX
TUNEPTOHNYIECKUX KPH3ax.

B 2017-2019 rr. mpoBeAeHO OTKPBITOE, MPOCIEKTHBHOE,
cpaBHUTENBbHOE HccienoBanne 206 OONBHBIX C TOKYMEHTH-
poBanHOU THmepToHndeckoi O6onesnpto (I'b) I cramum, u3
HuX 131 manueHT oOpaTwiics 3a dKCTPEHHOW MEIHIIMHCKOM
noMonisio B «TeppuropransHoe MEIUIIMHCKOE OO0BEIMHEHHE
«O06nacTHON LEHTP IKCTPEHHON METUIIMHCKON MOMOIIA U Me-
IUIUHBL KaTacTpod» 3amopoKCKoro oOIacTHOTO coBeTa, 75
JIUI CO CTAOMIBHBIM TEYEHHEM 3a00JeBaHUS aMOyIaTOpHO
obcnenoBanbl Ha 6aze KY «lleHTp mepBuUHOI MenTUKO-CaHU-
tapHoi momouty NelOy». Ilpakruuecku 3m0poBbIit 31 ydact-
HUK HccienoBaHus obcmenoBan Ha Oaze KY «ObGmactroit
BpaueOHO-(QHU3KYIBTYPHBII JAHCIIaHCEP» 3alOPOKCKOTO 00-
JTACTHOTO COBETA.

IIpoananu3npoBaHbl MOKa3aTeIH CHCTEMHOTO BOCHANN-
TENBHOTO OTBETa cpefu obOcienoBaHHBIX JuIl. B nccnemosa-
HUH TPOJEMOHCTPUPOBAHO yBEINYEHHE KOHI[CHTPAIUH ChI-
BOPOTOYHBIX MPOBOCTIATUTEIHHBIX MAPKEPOB B 3aBUCHMOCTH
OT CTaJWU U CTeNeH! moBeIeHust A/l.

TloBbIIeHHBIE  KOHIIEHTPAI[MM KAaTE€XOJIIAMHUHOB  ACCOIMH-
PYIOTCSI C TIOBBIIIEHWEM COJEPXKAaHUS B KPOBH TAaKUX MPOBOC-
MATATENBHBIX TUTOKWHOB Kak MJI-6 m ¢axrop Hekposa omy-
Xonm anbda, ypoBeHb C-peakTUBHOTO OElKa MOXET OTpa)kaTh
BOCIHAIUTENbHBIN Mpolecc B MHTUME cocynoB. [TokazaHno, 4ro
naTepneiikun-13  (MJI-1P), koTopwiii cumrtaercs (GakTopoM
«PAHHETO OTBETA», Y4aCTBYET B SHEPTETHUECKOM TOMEOCTa3e 1
BOCIIAJICHUH.

Ha ocHoBaHumM npoBeJeHHBIX HCCIENOBAaHUN CleayeT 3a-
KJIIOYUTh, 4TO B naroreHese I'b uM3MeHEHHA CO CTOPOHBI
HMMYHHOH CHCTEMBI MMEIOT CYIIECTBEHHOE 3HA4YeHHE, BO3-
HUKHOBEHHE CHCTEMHOTO BOCTIAIUTEIFHOTO OTBETa MOXKET
MIPOBONMPOBATH PA3BUTHE OCIOKHEHUH IPH THIIEPTOHNIECKHX
kpucax y 6ompHbIX ['B. [IoaTOMY OILIeHKa MapKepOB CHCTEMHOTO
BOCIIAJIUTENILHOTO OTBETA, MOJKET OBITh TOJIE3HBIM KOMIOHEH-
TOM CTpaTU(UKAINHI PUCKA KapAHOBACKYISPHBIX OCIOXKHEHHUI,
9TO TpeOyeT JaTbHEHIIero CTaTUCTHIECKOTO aHANIN3a.

© GMN

@9boygdy

Lol gdygdo obmgdomo 3slygbols dohggbgdgeo  aopy®-
009390 3039 BHMbYmo 3M0bgdol O™

3.0 m3l30, ©.@9e0930, 3-Mmo@STgoao

Lobgandfogm  ©o(glgdygamgds  "xobosigol  Lodobol-
AOML bo3mOmgogh o 3emdoldgdogmdo asbosmagdols
bo39003060 5350930s", 30506

380930l dobobl  Fomdmewygbls  gogdmygagdgeno
3039MAmbygaro  3H0obgdol 3g@dbogmdol  dgwgagdols
3599xmdglgds 3G g3mb3o@omad  gHo3byg Lol@gdydo
39dmeobsdogol dwgodsdgmool Igb{ogaols, g9a9@o@0-
9®0  bgdgymo Lolgdol odo@sblol s Loli@gdydo
sbomgdomo  3sbgbols dodyg@mgdol  aoblsbwgdols d99-
393000 5350dgmygddo  s@OE Mmoo 3gHBgbboom,
39O gd o 3o 3gAHAmbygmo  3Mobol J0M™dgdJo.
2017-2019 (Y. Bo@dod@s oo, 30mb3gjdgero dgoomgdo-
00 33 ggs. 3genggsdo dmbofoegmdos 206 sgoedyme3o
EoEsldy@gdgmo 1T LEswool do3g@@mboygmo  ©oo-
3509500 (3), 3>00 Jmdol 131 353096 ds Lob{@ogm
bo3g00306m  sbdomgds doowm  gmdgboga® o gligd-
gangdodo "gopoygogogao dgmoiobols s JoBobE®M-
gol 3goEobol Ggyombsgygdo 396G 0", 75 353096¢0
50350950l LAsdoanygdo  dodobodgmdom  sddmans-
OOOYEE yodmggaggmo oge  gmdgbomg  wsfgby-
b gool "3oMggeeo badgoobm-Lsbo@omgao Nel0
396G®0lL"  d5boby. LogmbB@menm  xana0 dgsoaobs
30o0JBoggmoe  xobddmgmds 31 30®ds, AmImgdoi3
3odm33m 9o ogm  gmdgbsggdo  wsfglgdyamgdols
"bomandm Lodn@bogrm gob g @g@ol @oldsblg@ols”
b5bobyg. poobogmobrs godmlsgganggo 30Mgdol Lol gd-
9o sbomgdomo 3sbygbgdols Jshggbgdargdo. godmgeobos
YAsBolbdogHo sbmgdomo dodygmgdols 3mbizgbB®aiools
bOPs SR Ao [6g-30L LEswools ©s 3oBgymco-
obgob ©s8m3o©gdyegdoon.

350gbmasdobgdol  Bmds@gdgao  3mb3gbdMmsios
sbmizodegds LolbenTo 30dmgobgdols - 0b@g@Hangoz06
(IL)-6 ws Lodbogbols byz@mbol gsd@m@o-a gdzggerm-
0L bOEsLEASH, bognm C-MgsdBogmo  Goaols ©mby
309900098l Lobbards®wggdols 06@odsdo sbmgdomn 3@m-
39Lby. bohggbgdos, dmd IL-1B, dmdgaroiz omgemgds "swo-
Gggao 3sbygbol" goBmmsw, dmbsfomgmdl 969Mag@o-
390 3mdgmbEebdo o sbmgdbom 3Mm39LTo.

hoBodgodgemo 33930l Jgogagdby wogdbmdom og-
BMAJd0 ©oobigbosh, M3 303gHEMbymo wosgo©gdols
35mmy969DTo (330 gdgdl 0dgby@o LolEgdol dbmo-
©ob  80939mgbgds  2oblisgnm@gdgao  d60Tgbgemds
- bobRgdy®dds sbmgdomds  3slgbds  Dglodangdgenos
3MIMoFgoml  gomm g gdgool gobgomsmgds 3o3g@m@Em-
bgao 3®0bgdol gmbby, sdodmd LobEgdy®o obog-
d0mo 3sbybol do®3gdgdols dggelgds gbsdangdganos
04ml goMmEom-goliggmg®o gommngmgdgdols Goligol g-
3oligool gom-ghmo 3md3mbgb@o.

97



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

T'OPMOHAJIBHO-METABOJIMYECKHUE ACIHEKTbI
JUABETACCOIIMMPOBAHHBIX OCTEOAPTPUTOB

10paenko B.JL., 'Tpousko H./., 'Bosnrapckas C.B., 2Enuzaposa E.T.

TY «Hucmunmym sHookpunono2uu u oomena gewecms um. B.I1. Komuccapenko HAMHY »;
IV «Hnemumym obwecmeenno2o 300posvst um. A.M. Mapseesa HAMHY », Kues, Yxkpauna

Caxapupiii auaber (CII) mo ceil peHb ocTaeTcsi OIHOH u3
3HAYMMBIX MEIMKO-COLHANbHBIX MPOOIEM B CBS3U C IpOrpec-
CHPYIOLMM POCTOM 3a00J1€BaeMOCTH ¥ WHBAIUAN3ALUHN 0OJTb-
HBIX TPYZOCIOCOOHOro Bo3pacta. ONHHM M3 TSDKEIbIX, HO
MaJIOM3y4eHHbIX ociokHeHui C/l siBiasercs mopaxxeHue KOCT-
HO-CYCTaBHOM cucTeMbl. JlnabeTnyeckue apTporaTtHd - 3TO
BOCIIAJIUTEIIbHBIE W/WIM JIereHePaTUBHO-IUCTPOPUISCKUE U3-
MEHEHHS CTPYKTYPHBIX 3JIEMEHTOB CyCTaBOB Ha ()OHE OCHOBHO-
ro 3aboneBaHMsl, CHavana MPUBOAAT K OTPAaHUYEHHIO MOJBHIK-
HOCTH, a BIIOCIIEJCTBHH - K Pa3BUTHIO KOHTPAKTyp. ITo fanHbIM
pa3nuuHbIX aBTOpoB [14,15], mopaskeHus cycTaBoB y OOJIBHBIX
CJ] 0OHapyKHBaIOT JOBOJIBHO YacTO, HO U3BECTHBI JIHIIb (par-
MEHTapHbIE UCCIIEI0BAHNUS 110 BOIPOCAM PAa3BUTHS, KIMHUKH U
JIMarHOCTHKM auadeTuueckux aprponarueil. OcoOeHHO MHOTO
BOIIPOCOB KACAETCsl TAaTOT€HE3a 3TOT0 OCIOKHEHMs, TaK Kak
pa3BUTHE AMAOCTUYECKUX apTPONATUH SBISETCS CIOKHBIM M
MHOTOTpaHHBIM HpoueccoM [5]. MccnemoBanust mociaeqHuX
JeT yOenuTeabHO MOKa3alu BIMAHUE MeTaboIn4ecKkux (axro-
POB, Pa3IUYHBIX TOPMOHOB (MHCYIHH, JENTHH, OCTEOKAJbIHH,
aJIUTIOHEKTHH, OCTEONPOTETEPHUH) HA Pa3BUTHE CYCTaBHBIX IIO-
paxenuii y 6oabHbIX CJI. Bbicokast koMopOHIHOCTH 000X 3a-
GosieBaHMil [JOKa3aHA BO MHOTOYHMCIICHHBIX PaHIOMH3MPOBAH-
HBIX HCCIIEOBAaHUSX MocienHux jet [6,16]. Cpenu ropMoHOB,
KOTOpBIE HETIOCPEACTBEHHO BIUSIOT HA CTPYKTYpy CycTaBa y
60abHbIX C/I BBIIEIAOT MHCYIMH U JIeNTHH. JIenTHH Biuser
Ha XOHIPOIMTHI, KOTOPBIE TOJA €ro AEHCTBHEM CHHTE3UPYIOT
MIPOBOCIIATUTENLHBIE MEMATOPbI, CBS3aHHbIE C BOCIAJICHHEM,
MOCNIeHNAE, B CBOIO OYepPe/lb, AKTUBUPYIOT METAILIONPOTEA3bI,
B TOM YHCJI€ KOJIJIareHasbl, YTO NPUBOJUT K HAPYLIEHHIO CTPYK-
TYPHBIX 3JIEMEHTOB CycTaBa. Jloka3aHO, YTO MPSIMOE BIUSHUE
JIENITHHA Ha XOHAPOLMUTHI PEATU3yeTCsl CHHEPTHUECKH BMECTE C
W®H-y nu UJI-1P nmytem akTHBalMU CHHTE3a OKCH/A a30Ta KO-
TOPBIA MHAYLHUHUPYET IIUPOKUI CIEKTP MPOBOCHATHTENbHBIX
LUTOKUHOB, ABJISETCS MPOBOCHAIUTENBHBIM MEAUATOPOM B XPsi-
IaxX CyCTaBOB M CIOCOOCTBYET aKTHBALMHM METaJUIONPOTEHHA3
1 aroITo3a XOHAPOLUTOB [25]. Yka3bIBaeTCs, YTO CHOCOOHOCTH
TMOBBIIAT TPOAYKIUIO TPOBOCHAINTENbHBIX IIUTOKHHOB JIET-
THHOM peanusyercs axtuBu3anpeii NF-kB [10,11]. Dtu nanusie
MOATBEPKAAIOT MHEHHE, YTO JIENITUH BBICTYNAET B PO MPOBOC-
MaJIUTENFHOTO LUTOKUHA C MPSAMBIM BO3/JEHCTBHEM Ha MMMYHO-
BOCTIAJIUTENIbHBIE PEAKLUN, M CBUJIETENBCTBYIOT, YTO OH MOXET
OBITh CBSI3YIOLIMM 3BEHOM MEXJY OKMPEHHEM M BOCHAJICHHEM,
KOTOPOE CBSI3aHO C M3MEHEHMSIMH XpsiieBoro romeoctasa. Ilpu
Ype3MEPHOI MPOAYKINH JIENTHHA 3aME/IAETCs CHHTE3 IPOTYKTOB
XPSILIEBOTO MaTpHKCa U pa3BuBaercs aectpykuus xpsimia [20]. Cy-
CTaBHOM XPSII COCTOUT M3 MaTPUKCA, OCHOBON KOTOPOTO SIBIISIOTCS
MPOTEONTIHKAHBI, KOJUIAreH M XOHIPouuThL. KoHieHTparwms mpo-
TEONIMKAHOB B XPALIE CIIOCOOCTBYET PaCIpPEIeICHHIO HArPy3KU Ha
XpsLl U 00ECIeYnBaeT BOCCTAHOBJICHUE CTPYKTYPHBIX B3aHMOOT-
HOIICHUH B XPSAILEBON TKaHU MOCIIE IPEKpallieH s Harpy3KH [3,9].
EnuHbIM 5HEpreTHuecKHMM CyOCTpaToM JUIsl XOHIPOLMTOB MpH
HCKJIFOUUTENIBHO aHa’pOOHOM XapakTepe MeTaOosiu3Ma SIBISeTCS
nmoko3a. HemocrarouHoe mocTyrieHne mtoKo3bl B XOHAPOLMTOB
MPHUBOJUT K CHI)KEHMIO MHTEHCUBHOCTH CHHTETHYECKHUX TIPOLIeC-
COB U [IEPBUYHOM JleTeHepaluy XpsAmeBoi Tkanu [13].
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[Narorenes ocreoaprpura (OA) Ha pone C/1 sABIAETCS CI0KHBIM
1 MHOrorpanubiM [8]. OnHako ceroHs GOJNBIIMHCTBO SKCIEPTOB
HOJIEP>KUBAIOT TOUKY 3PEHHs, 4TO AETpafallis CyCTaBHOTO Xpsi-
1112, IePeCTPoiiKa CyOXOHIPaIbHOI KOCTH M BOCIIAJICHUE SIBJIAIOT-
Csl KIIIOYEBbIMU TTaToreHeTnueckumMu Mexanmsmamu npu OA. Tlpn
9TOM Y KOHKPETHOIO OOJIBHOTO MOTYT Npeo0Iiafarh Te WM HHbIE
naroreHeTnueckue GakTopbl, 00YCIOBIMBas 0COOCHHOCTH KINHHU-
YeCKHX MposiBleHHiT 3aboneBans (penorun) [7].

JlucKycCcrOHHOM MpobeMoi Ha CeroAHSIIIHNIT IeHb SIBISETCS
OIIpe/ieNIeHHe POJIM CyCTaBHOTO XPsIIlia U CyOXOHIPaIbHOM KOCTH
B [1aTOreHe3e MopakeHui cycraBos y 6onbHbIX C/I [12]. Bmecte
C TeM, TOSBIISIETCS Bce OOJIbILE JOKA3aTeNbCTB, YTO MHUIINATO-
POM M KJIIOYEBBIM (DUIYPaHTOM IIPOrpECCHpOBaHUsS OCTEOap-
Tpo3a ciyxur cyoxonapaibHas kocte (CXK). Uccnenosanus
MOCNIETHUX JIET J0Ka3bIBAlOT MOTEHIHATbHYI0 BO3MOKHOCTB
UCHOJIb30BaHUs aKTUBHBIX MeTaboianToB CXK B amarnoctuxe
pannux craguii OA. HTepecHO, YTO B HEKOTOPBIX UCCIIE0BA-
HHSX Ha OCHOBAHHM aHaJIM3a ypOBHEH MapkepoB MeTabonn3ma
CXK Obl1a mponeMOHCTPUPOBAHA CBSI3b MEXKAY KOCTHOU pe-
30pOumeli u nerpagauueil cycraBHoro xpsma [22]. BaxHbiM
IPEACTaBIsAeTCS U TO 00CTOATENbCTBO, YTO Ipu OA ypoBeHb
HEKOTOPBIX MAapKEPOB KOCTHON Pe30pOLUH yBENUUUBACTCS 3a-
JIOJITO 710 M3MEHEHUS] KOHIIEHTPALMM MAapKepoB Jerpajaluu
Xpsl[a U MOXKET PAacCMATPUBATHCS KaK MPEAUKTOP MPOrpeccH-
poBaHus 3a0oneBanus. [IpoaeMOHCTPUPOBAHO, YTO MOKA3aTEIIH
Jerpajaliuy CyCTaBHOTO XpsIlla MEHee YyBCTBUTENILHbI HA PaH-
Hux craausax OA, a Ha3HaueHHE aHTHPE30POTHBHBIX Iperapa-
TOB 3HAUUTEJIBHO BIMSACT HA YPOBHM XPSILEBBIX Mapkepos [16].
B cybxonapanbroit koctr ipu OA BBIIGISIOT 1Ba THIIA KIETOK:
ocreobacTel U 0CTe00IACTONOO0HBIE KIeTKH. BTOpoi THI
KJICTOK, B OTJIMYME OT HOPMAJIBHBIX OCTEOOJACTOB, HE MOXET
(bopMupOBATH MOJHOLEHHBII KOCTHBIH MAaTPUKC U CIIOCOOCH BbI-
pabaThIBaTh OOJIBLIOE KOJIMYECTBO OCTEOKAIbLMHA 1 KOCTHOTO
n3odepmenTa — 1menouHoit pocdarassr [19]. Tpeanonaraercs,
4TO B OCHOBE (hopMHpoBaHHs ocTeonogodHoro Marpukca CXK
JEKUT JEMHHEPAIU3aLMs KOJUIAreHOBBIX (UOPWILUI U aKTHBa-
IIMs MaTPUKCHBIX METAJUIONPOTEMHA3. OTH MPOLECCHl MOTYT
OBbITH OIOCPEIOBAHbI BIMSHUEM OCTE00IACT-CTUMYIUPYIOIIETO
(akropa-1, KOTOPBIIl AKTUBHO 3KCIPECCUPYETCS B 30HE CyO-
XOHJIPAJIBHOTO CKJIEPO3a 0CTe00IaCTONOA00HBIMU KICTKAMH U
IIPUHUMAET y4acTHe B NTOJaBJIeHUHU cuHTe3a KomareHa I, [T u X
TunoB. ®opMUpOBaHUE AaHOMAIBHOM CyOHMOMYNIALMHU OCTEOLHU-
toB B CXK cunraercst BaxkusiM (axropom passutust OA [17].
IIpoueccel, mpoucxoasIe NPH ITOM, MPUBOAAT K aKTUBALUH
crenu(GUUecKuX MOJICKYJI, KOTOpPbIe MOTIYT CIy’KMTb OUOJIOTH-
YeCKUMU MapKepaMu pemMojennpoBanus. OcTeoKaabLUH — Map-
Kep pereHepalnuu KOCTHOM TKaHH, pealu3yeMblii B TOM UHUCIIE
B CyOXoHApanbHOI kocTu. Taxke moka3aHo, 4YTO OCTEOKAIbLIUH
oTpaxkaeT OMOJOTMYECKHEe CHHTETHYECKUE Pe3epBbl 0CTe00a-
croB CXK 1 MOkeT ObITh MCIOJIB30BaH Il KOHTPOJIS 3 ek-
THBHOCTH ()apMaKOJIOIMYECKOr0 BO3ACHCTBUS Ha KOCTHYIO M
xpsimeByto TkaHb [19]. IloBeiIeHHast 3KCIpeccHs O0CTEOKallb-
[MHa, 1enouHoit ¢ocdarassl 1 koyularena I Tvna accouuupo-
BaHA C M30BITOYHBIM BIMSHUEM JIENITHHA HA OCTEOONACTHI MPU
OA. NurubupoBaHue akKTUBHOCTH JIITHHA NIPUBOIMIO K CHU-
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JKEHHIO YPOBHEI OCTEOKaJIbIIMHA U JPYrHX MapkepoB audde-
peHnuauu octeo6aacToB [23]. DTH naHHbBIE CBUICTEIbCTBYIOT
0 CYIIECTBOBAaHUH MapKEpOB OOpATHOMU CBA3M B3aWMOJCHCTBHUS
CKX ¢ BHentnumu ¢paxropamu narorenesza OA. OTIIHUUTENIBHOM
yeproir OA cunTaroTcst 00JBIIOE KOJIMYECTBO OCTCOKAIBIIHHA
HU3KUH ypOBEHb MUHEpPAIN3ALMU OKOJOKIETOYHOIO MaTpUKCa
ocreoOacTaMu (B OTIMYME OT HOPMAaJIbHOM CYOXOHIpasIbHON
koctH) [16]. DTOT peHOMEH OOBSICHSAETCS, ¢ OIXHOU CTOPOHBHI,
YBEJINYEHHON dKcnpeccuell puOpMISIPHBIX OSJIKOB, OTINYAIO-
IIMXCS HU3KOW MUHEPAIM3aLMOHHON aKTUBHOCTBIO U, C PYTrOi
CTOPOHBI, OCTaHOBKOW muddepeHimanuu ocreodnacrta 10 MO-
MEHTa BO3MOYKHOCTH MUHEPAIU30BaTh MaTpUKc. OCcTeOKaIbLUH
TaKKe MPE/ICTABISICT MHTEPEC C TOUYKU 3PSHUS TOHUMAHUsI IIPO-
neccos, npoucxoasiux B CKX Ha paHHUX CTaIusIX PEMOACIH-
pOBaHMsI, U MOXKET ObITh UCIIOJIb30BaH B KAUECTBE HE3aBUCUMO-
ro Mapkepa dpdexTrBHOCTH PapMaKoIOrHIecKuX BIAUSHUH [1].
Huskas MuHEpajgbHas aKTHBHOCTbH OCTEOOJIACTOB M BBICOKUM
YPOBEHb OCTEOKAJIbLIMHA, BEPOATHO, UPAIOT 3HAYUMYIO POJIb B
pemonenupoBanun CKX npu OA.

[TosToMy M3ydeHHE MeXaHM3MOB (pOPMHUPOBAHMS MOPaKe-
HUIi cycTaBoB y 6osbHBIX C/I siBisieTcst KpaiiHe 3HAYMMbIM U
AKTYaJIbHBIM.

Lenpro nccnenoBaHus SIBUIOCH ONPEICIUTh YPOBEHb HEKO-
TOPBIX TOPMOHOB U OMOXUMHUYECKHX MapKepoB OOMEHa COeIU-
HHUTEIBHOU TKaHU Y OOJBHBIX THAa0CTHYECKUMHU apTPOIATHIMU
U YCTQHOBHUTh MX BO3MOKHOE BIIMSIHHE HA Pa3BUTHE MATOJIOTUH
CyCTaBOB Yy 3TOH Kareropuu OOJIbHBIX.

MarepuaJn u Metoabl. B uccnenoBanuu npussio yyactue 77
HanueHToB (28 MyxuuH U 49 sxeHIMH). bonbHble pa3aeneHsl Ha
nBe rpynnsl B 3aBucumocty ot tuna C/I: CI1 1 tuna - 40 60iw1b-
HbIX (17 myxuns u 23 xenumns), CJI 2 Tuna - 37 6onpHbx (11
MY>K4HH U 26 xeHmuH). B rpynme nanuentos ¢ C/I 1 tuna oOHa-
PY’KE€HO paBHOMEpHOE pacipeaenenue no nouy (t=1,36; p>0,1),
a B rpynne nauuenros ¢ CIl 2 tuna npeo0naaroT >KEHIMHBI
(t=3,8; p <0,001). Cpennee 3HaueHuE BO3pacTa MalMeHTOB U UX
unaekca maccol tena (MMT) oxuiaeMo 3HaUMMO HIDKE, YeM B
rpynne nauuertos ¢ CI 2 tuna (p <0,001). B nanHoit Be1O0pKe
cpennuit UMT Bbliue B rpynmne nauuentos ¢ CIl 2 Tuma, yeMm B
rpynne nanuentos ¢ CJI 1 tuna Ha 24,2% (t=10.5; p=0.001).
ITo npongomxurensHocTy CII rpynnbl CTaTUCTUYECKH HE OT-
snnuanuck (p>0,07). Paznuuuii 1o moiay mo M3y4eHHBIM I0-
KazatesqsiM He oOHapyxkeno (p>0,2). Aprponarusi aAuarHo-
crupoBana y 59 (76,6%) O0nbHBIX, ATOJOTHH CyCTaBOB HE
BbIsIBIICHO y 18 (23,4%) nauuentos. CojepkaHue IiI0KO3bI B
KPOBH ONPEIEIISIIN INIIOKO300KCHIa3HbIM MeTooM. CTeneHb
KOMIIGHCALlUU YTJIEBOAHOrO oOMeHa 00Cie0BaHHBIX Malu-
€HTOB OLICHUBAJIU 10 YPOBHIO NIMKUPOBAHHOI'O T€MOTIIOOMHA
(HbA1c), KOTOpBIi Onpenessin KaTOPUMETPHUCCKUM METO-
noM ¢ tuobapoutypoBoii kuciortoi. Komnencamuio CJ] pe-
ructpuposaiu npu yposae HbAlc no 7%. B xommuieke uccie-
JIOBaHUH TaK)Ke BXOAWIIM TPAAULHOHHBIC KIMHHYESCKHE TECTHI
(OnoxuMHUECKH aHAJIM3 KPOBH, OOLIMK aHAJIU3 KPOBH, MOYH,
OTIpeIC/ICHUE CYTOYHOM mpoTtenHypuu, K, xambimii oOmmii u
MOHHM3UPOBAHHBII NIMKEMHYECKUH poduib). DyHKIMs moueK
OLICHMBAJIACH 10 CKOpOCTH KiyboukoBoil ¢uibrpannu (CKD)
o ¢opmyiie CKD EPI. Hanuume u cTerneHb BHIPaKESHHOCTH JTHa-
OeTHYUECKOI apTPOIaTHH OLICHUBAIH 110 MeToanKe A. Rosenbloom.
ConepxaHue HHCY/IMHA, JICNTHHA, OCTCOKAJIbLIHA B CBIBOPOTKE
KpoBH onpeneisuin uMMyHopepMmeHTHbIM Metoiom (ELISA)
C HUCIONb30BaHMEM HabopoB peareHToB (upmbl «Diacloney
(Opanwys) ¥ IIAHIIETHOTO IMMYHO()EPMEHTHOTO aHaIN3aTopa
Stat fax 3200 (CILIA). Hanuune MHCYIHMHOPE3UCTEHTHOCTH
ycranasiusaiu o yposuio VPU 6onee 20 MKEI/mi. B cbi-
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BOPOTKE KPOBH OOJIbHBIX ONPEIEIISIN CICAYIOUe OMOXUMHU-
YeCcKHe I0Ka3aTeNM: aKTUBHOCTb KOJIJIAr€Ha3bl ONpPEAeIIsiiiu
merogoMm S. Lindy, J. Halme; ruxo3amunornukaunst (AT
opuuHoBeiM MetozoM 1o C.A. Kisinkuny u P.U. Jlnpmmuny;
¢pakuuy ruApOKCcUIIposnHa Beiaensaun no S. Frey u3 cwiBo-
POTKH KPOBH, a THAPOKCUIIPOINH B HUX ONPEACISIIN C IPH-
MeHeHueM peakTuBoB ¢pupmbl Merck (I'epmanmust) [2,4,21].

Cratuctudeckas 00pabOTKa MOJIYYEHHBIX MaHHBIX MPO-
BOAMJIACH C TIOMOIIBIO METOIOB BAapHALMOHHOW CTaTHUCTH-
KM CTAaHJApTHOTO MakeTa Uil CTAaTHCTHYECKHUX IOJCUETOB
Statistica 5.0 Microsoft OffiseExel 2003. B pabote npusene-
HBI CTATUCTHYECKHE MMOKA3aTeIH CPEJAHUX Beln4nuH (0003Ha-
yaeMble M), a Takxke cCpejiHee KBaJApaTHYECKOe OTKJIOHCHUE
(SD), crannaprHas ommOka cpenHei BeauuuHbl (m). s
CPaBHEHUsI CPETHUX a0COIOTHBIX BEIMYUH B PA3JINYHBIX HC-
CIIeZlyeMbIX TpyHIax npuMeHsuics t-xputepuil CThlofeHTa.
Pa3HuIa B NOJIy4eHHBIX pe3ysbTarax CUUTaNaCh CTATUCTHYC-
CKM JOCTOBEpHOH npu BesnuuHe nokasarens <0,05. [lns ana-
JM3a JaHHBIX HCIOJIb30BaHbl KOPPEISLUOHHBIN, JAUCHEPCH-
OHHBIH 0IHO(AKTOPHBIN, MHOKECTBEHHBIH pPErpecCHOHHBIH
QHAJIN3bl, @ TAKXKE JUCKPUMHMHAHTHASI CTATUCTHKA.

Pesyabrarbl u oocy:xkaenue. B rpynmne nanuenro ¢ CI 1
TUNa apTponarus obHapyxeHa y 75,0+6,8% GonbHBIX, B IpyII-
ne nanuenros ¢ CJI 2 tuna - y 73,4+7,3% (t=0.35; p>0.1). B
tabnuue 1 npeacTaBieHo pacnpeeseHie MalueHToB 110 THITY
CJ1, nony u Hanuuuto aprponaruu. [lpu nposeneHun aucnepcu-
OHHOT'O aHaju3a (MCIIOJIB30BAJICS KIIACCUUECKUU t-test auis He-
CBSI3aHHBIX BBIOOPOK) YCTAHOBIICHO, 4TO Yy skeHIuH ¢ CJ] 2 Tuna
IIAHCHI Pa3BUTHS apTPONATHH BbILIE B 6,4 pasa, YeM y MY>KUHH
(OR = 6.39; 11=1.18-34.62, p=0.032). IIpu CJ] 1 Tuna mancel
Ha pa3BUTHE apTPOIATHH Y MYXKUMH 1 JKCHIIUH OKa3aJIUCh PaB-
HeivMu (OR = 1.5; I = 0.36-6.32, p=0.581).

[Ipu ananu3e cpeaHuX Mokasaresiel UcciIeayeMbIX TOPMOHOB
y MalMeHTOB C MaTOJOTHel CycTaBoOB M 0e3 yCTaHOBICHO J0-
CTOBEPHOE MOBBIIICHHE HHCY/INHA U JICNTHHA IIPH 000X THIAX
3aboseBanus. CpelHUil ypOBEHb OCTCOKAIBIMHA OBLT T0CTO-
BEPHO BBIILIE TOJBKO y MauueHToB ¢ aprponarueit u C/I Ituna
(Tabnuua 2).

Jlnist ompezeneHnsl pucka Pa3BUTHsI apTPONATHU OT YPOBHSI
MHCYJIMHA IPOBEACH JIOTUT-PErPECCUOHHBIN aHaIU3 OTAEIbHO
quig nanueHToB ¢ CJ[ 1 u 2 tuna. Ilpu pacuere moneneit uc-
II0JIb30BAaH KBa3HU-HbIOTOHOBCKUI MeTo[ aHanu3a. [ rpymnsl
nauuenToB ¢ C/l 1 Tuna maHcel pa3BUTHS apTPOIATHH MTOBbIILIA-
I0TCS IIPY NOBBIIEHNH ypoBHs uHcyauHa (OR = 3,80; /1M 1,38-
10,45). Moznens nocrosepHa (x*=19,7; p <0,001). UyBcTBUTEIB-
HOCTh Mojieu coctarisiet 80,0%, crenupuaHocTs - 86,4%.

ITonyuennast Mozenpb ais rpynnsl nanguentoB ¢ CI0 2 tuna
TaK)Ke CBUCTEIBCTBYET O PUCKE Pa3BUTHs apTPONATUH MPH
0oJjiee BBICOKUX YPOBHAX MHCYIUHA B 2,6 pa3a (OR=2,62; /11
1,05-6,53). Mogens mocroBepHa (x*=18,4; p<0,001). Uys-
CTBUTEIBHOCTH MOJEIH cocTaBisieT 87,5%, cnenuduuHocTh
- 88,9%.

Ycranosnensl noctosepHele (F=2,9; p=0,04) paznnuus
CPEIHero ypoBHs HMHCYJIMHA B 3aBHCHMOCTH OT CTaJWH ap-
TPOIIATHU M THIA caxapHoro nuadera. Tak, st rpynmsl na-
nueHToB ¢ C/l 1 Tuna noctoBepHbIE pa3inyus 0OHAPYKEHBI
TOJIBKO JUIsl TPYMIT OTCYTCTBYET/IIPHUCYTCTBYET apTpOINaTHs
(t=5,1; p <0,001) ¢ cooTBeTCTBYIOIIUMHU YpOBHAMHU 5,5+0,7
u 8,9+0,3 MKEJl/ma. Paznuuust Mexay 3HaYCHUSIMH YPOBHS
MHCYJIMHA NP Pa3JInYHbIX CTAAUSIX apTPONATHU HE BBISBIIC-
uel (F=0,14; p=0,87).

B rpynne nauumentos ¢ CJ{ 2 Tuna BbISBICHO HMOBBILICHUE
YPOBHsI MHCYJIMHA C MPOrPECCHPOBAHUEM CTaJNUH apTPONATHUH
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Tabnuya 1. Pacnpedenenue nayuenmog no muny C/L, nony u nanuyuio apmponamuu (P+m)

Aptponarus
CJ oa JlanHble
OTCYTCTBYET NPHUCYTCTBYET
Aoc. 5 12
MY’KUHHBI
% 29,4+11,0 70,6+11,0
1 T Abec. 5 18
JKEHILUHBI
(= 0.31; p=0.579) % 21,7486 78,348,6
Aobc. 10 30
Ob6e Tpynmbl
% 25,0+6,8 75,0£6,8
Aoc. 5 6
MY’KUHHBI
% 45,5+15,0 54,6£15,0
2 THII Abec. 3 23
JKEHILUHBI
(= 5.25; p=0.022) % 11,5463 88,5+6,3
Aobc. 8 29
O6e Tpynmbl
% 21,6+6,8 73,4+7,3
Aobc. 10 18
MY’KUHHBI
% 35,749,1 64,349,1
O6e Tpyrmbl — Abc. 8 41
(= 0.12; p=0.726) % 16,3£5,3 83,7453
Aobc. 18 59
O6e Tpynmbl
% 23,4+4.8 76,6+4,8
Tabnuya 2. Cpednuii yposens 2OpMOHO8 Yy NAYUEHINOE C CAXAPHBIM OUAOEmoM NPpU HAIUYUL/OMCYMCMEUY apmMpPORamuu
CA 1 Tun CA 2 tun
Topmon Be3s apTpo- C apTpo- ¢ Be3s apTpo- C aptpo- ¢
naTHu naruei P naTHu naruei P
Wucynun, MKE/]/Mn 5,5+0,7 8,9+0,3 5,1 0,001 6,4+0,3 14,3+1,4 5.4 0,001
JlentuH, Hr/Mi 18,2+4,4 32,343,8 24 0,02 18,4+6,2 39,8+3,9 2,6 0,014
OCTeOoKabIIMH, HI/MJI 11,7+1,8 25,5+3,2 3,8 0,001 19,4+1,3 19,4+1,4 0,01 0,998

(F=9,9; p<0,001). Y manueHTOB ¢ HATMYUEM H OTCYTCTBUEM ap-
Ttponarun 1 C/] 2 Tuna cpennue 3Ha4eHus nokaszarens «Hcy-
JIMH» COCTaBIISIOT COOTBeTCTBEHHO 14,3+1,4 u 6,4+0,3 (t=5,4;
p<0,001). bonee meranpHBII aHAIN3 U3MEHEHUH YpPOBHS MH-
CyIIMHA TI0 CTaAWsM apTPOINATHHU IOKA3all, YTO CTAaTUCTUYECKH
JIOCTOBEpHbIE pa3nuuus BblsiBIeHb Mexay | u 1l cragmsamu,
npu Il ctanuu aprponartuu cpeHUi ypOBEeHb HHCYJIMHA BBILLIE B
1,7 paza, wem ipu 1 (t=2,9; p=0,015) u mexny 11 u Il cragusamvu,
mpu 11 - B 1,6 pa3 Beime, uem mpu 11 (t=2,5; p=0,022).

B 70,0% (CJ 1 tun) u 72,4% (CH 2 Tum) O0IBHBIX C apTpo-
natieil BBIBICHO HAIM4YMe MHCYIHMHOpe3ucTeHTHocTu. OOHa-
py’keHa IpsiMasi KOPPEISIIUOHHAS CBSI3b MHCYIHHOPE3HUCTEHT-
HOCTH M Hanuuus aprponarud, kak mpu C/ 1 tuma (r=0,46;
p<0,001), Tax u mpu C/I 2 tuma (r = 0,68; p <0,001) (xoppemnsiuns
Crupmena).To ects, s nanuentos ¢ CJ] 1 tuma, uem Oombie
71032 BBEJEHHOTO 3K30T€HHOTO HHCYIMHA, TEM BBIIIE IMAHCHI
pasButHA apTponarun. Kak n3BeCTHO, BEICOKHE 1036l HHCYIHHA
y maruentoB ¢ CJI 1 THma compsbkeHbI ¢ HaTW4UeM TSKEIBIX
OCIIOKHEHHI 0CHOBHOTO 3a00neBanusi| 14]. [IpoBeneHHbIe HAMHI
paHee HCCIIeIOBaHUS MOKa3bIBAIOT, YTO MATONOTHS CyCTaBOB
pa3BuBaeTcs yaie Ha GpoHe Apyrux mo3aHuX ocnoxuaeHuid CJI,
TaKUX Kak MOIUHEHpomnaTys, He(poaTHs, aHTHONATHsI HIDKHIX
KOHEYHOCTEH. A HHCYTHMHOPE3UCTEHTHOCTH y MarueHToB ¢ CJ1 2
THUIIA — OJJUH U3 ONPEEAIOMUX (pakTOpOB B MATOTEHE3E apTPO-

100

TIaTHi, TaK KaK 9eTKO MOKAa3aHO, YTO B YCIIOBHUSX IOBBIIICHHOH
BBIPAOOTKN MHCYNIMHA Pa3BUBAETCS HECHEIH(UUECKOe BOCTIA-
JIEHHE C TIOBBIIICHUEM Pa3IMYHBIX LUTOKWHOB M MEIHATOPOB,
CIOCOOCTBYIOIINX AKTHBAIIMH METAIIONPOTEa3, MPUBOIIIINX K
paspymenuto xpsmal 18].

[IpoBeneHHbI pacyeT ¢ MOMOIIBIO JOTMT-PErPECCUOHHO-
TO aHaJM3a MOKa3all TOBBIIIEHHE PUCKA Pa3BUTHS apTPONATUH
TIpU YBEIMYEHUH yPOBHA jJentuHa y manuentos ¢ CJl 1 tuma
(OR=1,27; AN 1,03-1,57). Monens nocrtoBepHa (x2=16,6;
p<0,001), ee uyBcTBUTENBHOCTH cocTaBisieT 71,4%, a cremnu-
¢manocts 100,0%. Jns rpynmer naruentos ¢ C/1 2 Tumna Takxke
OIIpe/ieNIeH TOCTOBEPHBIN PUCK Pa3BUTHS apTPONATHH TIPH TI0-
BbILIeHHHU ypoBHs nentura (OR = 1,17; AU 1,02-1,35). Monens
noctoBepHa (¥2=15.1; p <0,001), cnennpuyHOCTH €€ COCTaBIIsA-
et 61,5%, uyBcTBUTENBFHOCTS - 94,6%.

W3ydenue pa3nuuuil CpeHUX 3HAUEHUH JIENTHHA B 3aBHCU-
MocTH 0T paktopos «tun CJI», «mom» U «cTaaus apTpONaTHID)
C TIOMOIIBIO JHMCIIEPCHOHHOTO aHAIM3a MO3BOIMI ONPEASIUTh
JIOCTOBEpHBIE pasnuuus no ¢akropam «mom» (F=3,3; p=0,02)
u «cragus aprponatam» (F=6,7; p=0,01) mo ornensHoCcTH. [0~
CTOBEPHOTO TOATBEPKACHUS BIUSHUS BCEX TpeX (pakTopoB HE
ompeneneno (F=1,4; p=0,25).

AHanu3 pacrpeneneHns CpeIHNX 3HaUCHUH JTeNTHHA I Ta-
nuenToB u3 rpynmnsl CJl 1 Tuma ycTaHOBHI Pa3sIHYHs TOIBKO
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HpH HAIMYUK/OTCYTCTBUH apTponarun (t=2,4; p=0,02), a cpexn-
HHUEC 3HAUYCHU JICTITUHA IPU PA3JIMYHBIX CTAAUAX apTpoIllaTuu
cratuctuiecku He ommmvanuck (F=0,25; p=0, 78).

V nanuenrtos ¢ CJ] 2 tumna HaOMOIACTCSA POCT CPEAHETO 3HA-
YCHUS JICIITUHA C YBCIWMYCHUEM CTaAuU apTporaruu ¢ A0CTO-
BEPHBIM pa3IMYMeM MEXIy IMokaszaTeasiMu nauueHTtoB ¢ [ u II
cragueii (t=2,6; p=0,03), c [ u Il crapuei (t=3,1; p=0,007). Ho-
CTOBCPHBIX pa3nnq1/1171 n0|<a3aTenef/'l y IManMuEeHTOB C OTCyTCTBI/IeM
aprponatuu u | crapueit (t=0,35; p=0,73), a Taxxke co I u III
cragueii (t=0,62; p=0,54) He BBISABICHO.

‘YeraHoBneHa NpsMasi KOPPETIALMOHHAS CBSA3b MEXKIY YPOBHS-
MM II0Ka3aTeliell JIeNTHHA U UHCYJIMHA B rpymie nauueHToB ¢ CL{
2 tuna (r=0.50; p=0,002). B rpynme namuenToB 6e3 apTporaTuu
koo dument koppessitmu cocrapisier 0,70 (p=0,050), a B rpyr-
nie ¢ aprponarueit - 0,41 (p=0,029). HopmupoBanue noka3zaremnei
Ha TPU IPYNIIb! (HIKE HOPMBI, BBILIE HOPMBI X HOPMa) IIO3BOJIMIIO
HPOBECTH KOPPEISILIMOHHBIN aHAIN3 C OpeeeHueM Kodhpuiu-
enta Crimpmena. YcraHoBieHo, 4to rpu C/ 060ux THIIOB HapsLy
C MNOBBILNICHUEM CTaAuM apTpoIaThuu HaGJ'I}O}laeTCS{ TTOBBIILICHHUEC
YPOBHS [TOKa3aTeNield «MHCYIUH» U «ientu» (p<0,01).

W3yuyeHue pucka pa3BUTHs apTPONAaTHU B 3aBUCUMOCTH OT
ypOBHﬂ OCTCOKaJIbLIMHA HE HNOATBEPANIIO n«m0Te3y O IIOBBI-
HICHUW MIaHCOB BO3HUKHOBCHUSA apTpOIllaTUHU C IMOBBILICHUEM
HJIN CHUXKCHHUEM ypOBHﬂ OCTCOKaJIbIIMHA. U_[aHCl:I y ManueHTOB
paBHBI HE3aBUCHMO OT TUIIA J1abeTa U YPOBHs OCTEOKAJbLIHA.
[Tonyuennsle Monenu He nocToBepHHbI (p>0,1), UMeroT cneuun-
¢uunocts 0,0%, uyBctBuTensHOCTH 100,0%. XoTs npu moctpo-
€HMHU JIOTHT-MOJIENIN Ul rpymniibl nanuenToB ¢ C/I 1 tuna BbI-
SABJICHA TCHACHIMSA K ITOBBIILICHUIO PUCKA Pa3BUTHA apTPpONaTUU
C TIOBBIIIEHHEM YPOBHSI OCTEOKAJIbLIMHA.

C noMouIbi0 TUCTIEPCUOHHOIO aHAIN3a MOATBEPXKICHA 3aBU-
CHUMOCTb YPOBHA IOKa3aTejsd OCTCOKaJIblIMHA IIPU COBMECTHOM
neiicteun GaxkropoB CJI u aprponarust (F=4,3; p=0,008) ¢ mor-
HOCThIO uccienoBanus 0,85 mpu morpemHocTy 1-ro mopsaxa
0,05. B esom ypoBeHb ocTeokanbiuHa y 6onbHbIX C 1 Tvna u
¢ HaJIM4MeM apTpornaTuy Beire Ha 53,9%, yem Oe3 aprponartuu
(t=4,1; p=0,0003). YV Gonbubix CJ{ 2 TUNa Takux pa3inyuuii He
BbIsIBIICHO (p>0,5).

Bonee peranbHblii aHAIM3 TIOKA3aJ1, YTO CPEIHUN YPOBEHb OCTEO-
KaJIbLMHA y O0NBbHBIX ¢ | cTaguell apTponaTuy JOCTOBEPHO BBILIIE,
4eM Ipu oTcyTcTBHH aprponaruu (t=4,9; p=0,0004), npu aprpona-
i 11 cramin (82,25 p=0,042). YpoBHU OcTeOKabIMHA Y OOJIb-
ubix co Il u III cragueit, a Taxoke ¢ [ v TpeTbeii craaueii crarucTy-
yecku He ommyarotes (p>0,1). CpenHuil ypoBeHb OCTCOKAIbLIMHA
y nauuentoB ¢ CJI 2 tuna npu I craguun apTponatun 10CTOBEpHO
Bhe, yeM npu I (t=2,7; p=0,019), npyrue nokasarenu cTaTUCTU-
4ecku He omtryatores (p>0,2).

OcTeoKaJIblIMH — MapKep pereHepaluy KOCTHOM TKaHu, pea-
JIM3YeMBIi B TOM 4HCIIe B CyOXOHAPAIbHON KOCTU. 3a4UTEIIbHOE

ero yBennueHue orMmeuaercs y manuentos ¢ CJI 1 tuma Ha Ha-
YaJIbHOM CTaJMM apTPOIATHH, YTO, [10 BCEH BEPOSATHOCTH, CBH-
JICTEIbCTBOBYET O KOMIICHCATOPHOM YBEJIMYCHUH MapKepa CHH-
Te3a KOCTH B OTBET Ha HauajbHble n3MeHeHus B CXK, kotopbie
BIIOCJICACTBUM IIPUBOST K IIPOIPECCUPOBAHUIO OCTEOAPTPUTA.

W3yuensl nokasaTesy, OTPaXKaroIue CHHTETHYECKYIO U KaTa-
Oonnueckyro (a3bl MeTaboIM3Ma OCHOBHBIX KOMIIOHCHTOB CO-
€IMHUTEJIBHON TKaHM — KOJUIareHa M INIMKO3aMUHOITIMKaHOB.
V nanuenros ¢ C/I u aprpomnarueii 0OHapyKeHbI JJOCTOBEPHbIC
M3MEHEHHMs [T0Ka3aTesiel KoJulareHasbl i CBOOOIHOTO THIPOKCH-
IPOJIMHA.

DKCHEepUMEHTAIbHBIMU HCCIEIOBAHUAMU J0KAa3aHO, 4YTO
cBoOoaHAas hpaKiys FHIPOKCUIIPOIHHA, KOTOpas o0pasyeTcs
IIpH pacrajie KoJulareHa, He MoXKeT ObITh TOBTOPHO BKIJIIOUYEHA
B MeTa0OIMYeCKUe MPOLECCH B OTIMYUE OT APYTHX aMHHO-
KUCJIOT (32 UCKJIIOUEHUEM M'MAPOKCHIIN3HHA), I03TOMY OTKJIO-
HEHHE OT HOPMAJIbHBIX BEJIMYMH KOHLEHTPALMH CBOOOIHON
(bpakuuu TUAPOKCHIIPOIHUHA IMO3BOJISICT CYIUTh O KaTabo-
JIM3MeE KOJIJIareHa, T.e. CBOOOAHBINA I'MIPOKCUIIPOIUH SABISACTCS
OMOXMMHMUYECKHM MapKepoM pe30pOLuu KOCTHOM U XPSILEBO
TKaHeil, T0CKOJIbKY OCHOBHBIM O€JIKOM 3TUX TKaHEH SBISIETCS
Kojutared. ['MApOKCUIIPONIMH - aMUHOKHUCIIOTA, SIBIISIOIIAsCS
crnenrPUIecKUM MapKepoM KoJutareHOBbIX OenkoB. ITokasa-
HO, 4TO 10 40% BHOBb CUHTE3MPOBAHHOTO KOJUIareHa paspy-
II1aeTCs BHYTPUKIETOUHO, elle He Oyy4l CeKpEeTUPOBAHHBIM
[19]. OcobenHOCThIO OOMEHA KOJUIAr€HA SIBJISICTCSI TO, YTO B
OMOCHHTE3 KOJUIareHa BKJIIOYAETCs NMPOJIUH, T'MIPOKCUIUPO-
BaHME KOTOPOTO IMPOUCXOAUT BHYTpHU pubpoodnacta. [TosTomy
IOSIBJICHUE TUAPOKCUIIPOIMHA B CBIBOPOTKE KPOBH SABIIAETCA
pe3ynbTaToM KaTabOoJIMYeCKUX IPOLECCOB B COEAMHHUTEIb-
HOW TKAaHU U MOXET OTpa)kaThb CTENEHb AKTUBHOCTH 3TOTO
npouecca. PemongenupoBanue, T.e. Jerpagaunus WiId IpoTe-
0JI13, KOJIJTAar€HOBBIX BOJOKOH BHYTPUKIIETOYHOTO MaTpUKca
XpALIEBOM M KOCTHOH TKAaHM NPOU3BOAUTCSA IOCPEACTBOM
MaTpPUKCHBIX MeTajutonporenHa3d (MMII). AkTuBHOCTH pas-
auyHbIX MMII (kosmareHas) uMeeT 4pe3BbIYalHO MIMPOKUN
CHEKTp OMOJIOrMYEeCKUX MOCIEACTBUHN, TOCKOJIBKY OHU JeTpa-
JUPYIOT OOJBIIMHCTBO KOMIIOHEHTOB BHEKJICTOUHOW MaTpH-
Ibl: MHTEPCTULHAJIbHBIC KOJIAreHbl U KOJJIareHbl 0a3aibHON
MeMOpaHbl, IPOTEOTNIMKAHBI, AEKOpUH, GubpoMonaynuH, Gu-
OpoHeKkTuH. B reHoMe yesnoBeka nIpUcyTCTBYIOT He MeHee 200
MMII-11o00HBIX TeHOB, BKIOYas codbctBeHHo MMII (25
reHoB), MmeMOpanHo—cBsizanHbie MMIT, ADAM mnporenHasbl
(AM3UHTETpUH—METAJUIONpOTenHa3Hble aoMeHbl), ADAMTS
IPOTEHHAa3bl (AM3UHTETPUH—METAIUIONPOTCHHA3HbIE JOMEHBI
C TPOMOOCHOHIMHOBBIM MOTHBOM) U psii Apyrux. MMeHHO
HOBBIIICHHAs akTUBHOCTE MMII 51e’kuT B OCHOBE maToreHe-
3a OCTEOAPTPUTA, YTO MOATBEPKIAIOT U MOJYUCHHbIC HaMU
naHHble [17,24].

Tabnuya 3. buoxumuueckue nokazamenu, Ompaxcarouue Memaborusm coeOUHUMENbHOU MKAHU
6 coisopomke kposu nayuenmos ¢ C/{ 1 muna

Aprponarus
CA 1 tun
OTCYTCTBYET NMPUCYTCTBYET t P
ITokazarenu N M m c N M m c
Kosnarenasa, MKMOJIb/J1.9ac 16 3,94 0,12 0,48 24 4,94 0,21 1,01 4,2 0,001

I'uppokcunpouH ¢cBOOOAHBIN,

16 7,15 0,17
MKMOJIB/IT

0,68 24 7,80 0,16 0,76 -2,8 0,008

T'unpoxcunponun GenkoBo-

. 16 12,51 0,23
CBSI3aHHBIH, MKMOJTB/JT

0,93 24 12,83 0,13 0,63 -1,2 0,242

T'AT, r/n 16 0,056 0,003 | 0,011 24 0,061 0,003 | 0,013 -1,5 0,150
T'mamyponunasa, mxmons/k 16 | 226,81 2,12 8,49 24 228,83 1,31 6,43 -0,8 0,426
© GMN 101
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Ta@mua 4. Buoxumuueckue noxazamen, ompasicarouwue MemabonusmM coeOUHUMeNbHOU MKAHU

6 cbigopomxe kposu nayuenmog ¢ C/{ 2 muna

Aprponarus
CIA 2 tun
OTCYTCTBYET NPHUCYTCTBYET t p
IToxa3aresau N M m c N X m c

Konnarenasa MKMOJIb/J1.9ac 12 3,88 0,24 0,84 25 4,47 0,16 0,80 -2,1 | 0,046
Tunpoxcumpomt cBoGoabI, 12 | 704 | 027 | 094 | 25 783 | 0,17 | 085 | 2.6 | 0,014
MKMOJIB/JT

TuapokcHnponHt 12 | 1235 | 027 | 092 | 25 | 12,67 | 0,15 | 0,75 | -1,1 | 0,269
OCIIKOBOCBSI3aHHBIM, MKMOJIb/JI

TAT, r/n 12 | 0,055 | 0,003 | 0,000 | 25 0,057 | 0,003 | 001 | -0,5 | 0,597
T'manyponunaza mxmoss/k 12 223,83 2,75 9,54 25 225,96 1,36 6,82 -0,8 | 0,441

Ta6ﬂuua 5. KOppeﬂﬂquHHble B3AUMOCEA3U OCMeoKaAlbYyUuHa U Memabdonu4eckux nokazamesnei CoeOUHUmMenIbHOU MKaHu

Mertabosmmyeckue
bepMenTHI O0wmas rpynna CI 1 tun CA 2 tun My:KYHHBI 7KeHIMHBI
0,32 0,37 0,19 0,29 0,37
Komnmarenasza Mmxmouns/mn.qac
p=0,006 p=0,023 p=0,275 p=0,148 p=0,012
IMAPOKCHIIPOIIHHE cBOGO- -0,08 -0,15 0,04 0,22 -0,25
HBIH, MKMOJIB/II p=0,494 p=0,358 p=0,814 p=0,267 p=0,078
I'uapOKCHITPOIIMH OerKo- 0,03 0,08 -0,10 0,28 -0,18
BOCBSI3aHHBIH, MKMOJIB/JI p=0,786 p=0,645 p=0,546 p=0,153 p=0,228
-0,10 -0,10 -0,20 -0,21 -0,03
TAT, r/n
p=0,372 p=0,546 p=0,237 p=0,285 p=0,855
0,19 0,17 0,20 0,19 0,19
I'mamyponunaza, mxmons/k
p=0,095 p=0,286 p=0,235 p=0,341 p=0,186

JlucniepcHOHHBIA aHANM3 MOKa3all pa3iuyus CPEAHMX IMOKa-
3aTeneil KoiutareHassl B 3aBUCHMOCTH OT CTaJUM apTPONaTHH
(F=6.7; p<0.001). Paznuuuii cpeHero ypoBHs Mmokas3aress B 3a-
BHCHMOCTH OT Tuma nuadera He oOHapyxkeHo (p=0.23). [Ipu
nuabere 1 Tuma, Tak ¥ npu aAuabeTe 2-rO THUIMA YCTAaHOBIE-
HBI PAa3IU4YUs CPEAHEr0 YPOBHS KOJUIAareHasbl MPH HaNIWIHN/
orcyrcTBun aprpomaruu. Tak, mpu CI 1 Tuma m Hammaus
apTpomaTHu ypOBEHb KOJIJIareHassl Bbime Ha 16,6% (t=3,1;
p=0,004), vem npu ee OTCYTCTBHUU. AHAJIOTHYHOE 3HAUYCHUE
nokazarenst npu CI 2 tuna - 17,1% (t=2,6; p=0,025).I1pu C
1 Tnna oOHapyKEHO JIMHEHHOE MOBBIIIEHUE CPETHETO YPOBHS
MoKasaresst mpu mporpeccupoBanuu aprponarun (R2=0.95)
C JOCTOBEPHBIMH Pa3IUUUSAMHI YPOBHS KOJUIareHas3bl MpHU ap-
tpomarusax I u Ul cragmm (t=2,8; p=0,016). Apyrux mocto-
BEPHBIX PAa3IUUNil HE BHISBICHO.

IIpoBeneHHbIN KOPPENAMOHHBINA aHaIN3 (Tabnuua 5) mo3Bo-
T BBISIBUTH TPSAMYIO B3aUMOCBSA3b YPOBHSI OCTEOKAIbIINHA U
KOJITareHasbl B o0mieit rpymnie uccnenoBanus (r=0,32; p=0,006),
B rpynme nanuento ¢ CJ1 1 tuna (r=0,37; p=0,023) u B rpymnme
xenmuH (1=0,37; p=0,012).

bonee neranbHbI aHanM3 Mokasaa, 4To HpsMas KOppess-
IMOHHAs CBSA3b IMOKa3aTelel OCTEOKaJbIIMHA M KOJIAareHa3bl
ompeneneHa Tonbko y skeHuwH ¢ CJ 1 tuna (t=0,48; p=0,026),
KOPPENAIOHHBIE CBA3M MEKAY MOKa3aTeIsIMH YPOBHS APYTHX
MeTab0INIeCKUX (PEPMEHTOB U KaNbIHs HE BHISABICHEI.

BoiBoabl.

1. Cpenu oOcCneOBaHHBIX MAIMEHTOB apTPOIATUS TUATHO-
crupoBana y 75,0+6,8% OGompHbix CI 1 THma u y 73,4+7,3%
oompubIx C/1 2 THma (t=0.35; p>0,1). CornacHo TaHHBIM HCCIIe-
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JIOBaHMS YCTAHOBIICHO, YTO PAa3BUTHE apTPONATHH HE 3aBHUCHUT
oT Tuna caxapHoro auadera (p>0,1). IIpu CI 1 Tuna mance Ha
Pa3BUTHE apTPOIIATHH Y MY)KYHH U JKSHIIMH OKa3aJIiCh PABHBIMH.
V xennmH ¢ CJ1 2 TMNa MaHCH pa3BUTHS apTPONIATHH BBIIIE B 6,4
paza, uem y MmyxuanH (OR=6.39; JI1=1.18-34.62, p<0,05).

2. Illancel 0OHapY>KEHHS apTPONATHH MOBBIIIAIOTCS TPH TO-
BBIILICHUU ypOBHS MHCYnuHA B 3,8 pasa npu C/ 1 tuma u B 2,6
pasa npu C/I 2 tuna (p<0,001). IIpu Hamuuuum apTpomaruu B
rpynne nauuenTos ¢ CJI | Tuna ypoBeHb MHCYJIMHA BBIIIE Ha
38,5%, wem mpu ee orcyrctBuu (p<0,001). CooTBeTcTByIO-
i nokasaresp B rpymmne namuenToB ¢ CJI 2 Tuma cocTaBisieT
55,6% (p<0,001). O6HapyxeHa npsiMast KOPPENAIMOHHAS CBSA3b
MEXJYy HMHCYIMHOPE3UCTEHTHOCTBIO W HAIMYHMEM apTpONaTHH
npu C/] 2 tuna (r=0,50; p<0,01).

3. llancel oOHapyXeHHs apTPONAaTHH MOBBIMIAIOTCS MPH
YBEIHMUCHUN TIOKa3aTens ypoBHs JientuHa B 1,3 pasa mpu C/]
1 Tuma u B 1,2 pasa npu CJ] 2 Tuna (p<0,001). Y maumeHTOB C
C/1 1 Tuma ypoBeHb JIENTHHA NIPY apTPONATUH BeIme Ha 43,8%,
4yeM npu ee oTcyTcTBuH (t=2,4; p<0,05). CooTBeTCTBYIOMNIA IO~
Kazarenb B rpyme mamuentoB ¢ C/l 2 tuma coctaBnser 53,7%
(p<0,05).

4.V xenmud ¢ C/l 2 Tumna cpeaHuil ypoBeHb JIENTHHA JOCTO-
BepHO BbIe B 1,8 pasa, uem y myxunH (t=2,4; p<0,05).

5. BblsiBiIeHa npsiMast KOPPEISLIMOHHAS CBSI3b MEXK/Ly YPOBHS-
MU MOKa3areseil JeNTHHA W MHCYJIMHA B TPYIIIE MAlUCHTOB C
C/1 2 tuna u aptponarueii (1=0,41; p<0,01). YcranosneHo, 4to
nipu CJT 060MX TUIIOB HApsTy C MOBBIICHUEM CTA/IMN apTpOrIa-
THHU HaOJTIOACTCs TIPEBBIILICHHE YPOBHSI TIOKa3aTesIeil MHCYIIMHA
u nentuHa (p<0.01).
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6. Y 6onbubix CJ1 1 THIa ¢ apTponaTreil ypoBEeHb OCTEOKaIIb-
1uHa BbIme Ha 53,9%, yeM y GonbHbIX Oe3 apTponaruu (t=4,1;
p<0,001).

7. Y nauuweHtoB ¢ aprpomnarueil npu oboux tunax CJI mo-
BBIIICHbI OMOXMMUYECKHE TOKa3aTeNu, OTpakarolue Karabo-
JIMYECKUE TPOLECChl B COSAMHHUTEILHOW TKaHH - KOJUIareHasa
(p=0,012) u cBoGoaHbII rHApOKCcUTIpOTHH (p=0,078).

8. Omnpenernena npsMasi KOPpPEJSILMOHHAS CBSI3b MEXKAY I10-
Ka3aTeIs MU OCTEOKaJIbLIMHA U KoJulareHassl y skeHImH ¢ C/1 1
Tuna (t=0,48; p<0,05). ITpu C/I 1 Tuna u HaJIWYKsI apTPONATHU
yYpOBEHb KoJuIareHassl Belmie Ha 16,6% (t=3,1; p <0,01), uem
npu €€ OTCYTCTBUU. AHAJOTMYHOE 3HAYEHUE ITOKa3aTes npu
CJ 2 tuna - 17,1% (t=2,6; p <0,05).
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SUMMARY

HORMONAL AND METABOLIC ASPECTS OF DIABE-
TES-ASSOCIATED OSTEOARTHRITIS

!Orlenko V., 'Tronko M.. 'Bolgarskaya S., *Yelizarova O.

ISI” V.P. Komisarenko Institute of Endocrinology and Metabo-
lism NAMS of Ukraine»; °SI «O.M. Marzelev Institute for Public
Health NAMS of Ukraine»

Joint damage in patients with diabetes mellitus (DM) is a
common complication and is associated with the induction of
metabolic inflammation against the background of increased
catabolic processes in various joint structures.

The aim of our work was to study the level of insulin, leptin,

103



osteocalcin, as well as biochemical markers of connective tissue
metabolism in patients with diabetes-associated osteoarthritis.

We examined 77 patients who were divided into groups by
type of diabetes, the presence and severity of diabetic arthropa-
thy. The content of insulin and leptin, osteocalcin in the blood
serum was determined by the enzyme immunoassay, the level of
glycosaminoglycans, hydroxyproline, hyaluronidase, collage-
nase according to traditional biochemical methods.

Among the examined patients, diabetic arthropathy was diag-
nosed in more than 70%. Patients with diabetic arthropathy signifi-
cantly increased levels of insulin (with type 1 diabetes by 38.5%,
with type 2 diabetes by 55.6%) and leptin (with type 1 diabetes by
43.8%, with type 2 diabetes by 53.7,%), the level of osteocalcin
(only with type 1 diabetes by 53.9%) There is a direct correlation
between the severity of joint damage and the level of insulin and
leptin. The severity of arthopathy in patients with type 2 diabetes is
directly correlated with indicators of insulin resistance. In patients
with diabetes-associated osteoarthritis, indicators that characterize
catabolic processes in the connective tissue (hydroxyproline free
and collagenase (p<0.001) are increased.

The chances of detecting arthropathy with type 1 diabetes in-
crease 3.8 times with an increase in insulin levels, with an in-
crease in leptin 1.3 times, in patients with type 2 diabetes, 2.6
and 1.2 times, respectively. For this sample, it was found that the
development of arthropathy does not depend on the type of dia-
betes. In women with type 2 diabetes, the chances of developing
arthropathy are six times higher. 4 times than men. An increase
in insulin and leptin levels can serve as a marker for the presence
and progression of arthropathy in patients with diabetes. Patients
with arthropathies have increased levels of hydroxyproline and
collagenase, which reflects an increase in catabolic processes in
the connective tissue, which may be one of the mechanisms for
the development of joint structures in patients with diabetes.

Keywords: diabetes mellitus, diabetic arthropathy, diabetes-
associated osteoarthritis, chondrocytes, insulin, leptin, osteocal-
cin, collagenase.

PE3IOME

IF'OPMOHAJIBHO-METABOJIMYMECKHUE  ACIIEKTbBI
JUABETACCOLIMUPOBAHHBIX OCTEOAPTPUTOB

'Opaenxo B.JL., 'Tpoubko H.[I., 'Boarapckas C.B.,
’Eausaposa E.T.

TV «Hncmumym 5HOOKpunono2uu u ooMenda 6eujecms um.
B.I1. Komuccapenxo HAMHY », °I'Y «Ancmumym obujecmeen-
1020 300posbsi um. A.M. Mapzeesa HAMHY », Kues, Yxpauna

Topaxenne cycraBoB y 6onbHbIX caxapHbiM quaderom (CII)
ABJIACTCA PaclpOCTPAHEHHBIM OCJIO)KHEHHUEM U CBA3aHO C UH-
JYKIUeH MeTaboIM4Yeckoro BOCHaJeHHs Ha (OHE YCHIICHUS
KaTabOoJIMYECKUX MPOLECCOB B PA3JINYHBIX CTPYKTypax CycTaBa.

Ilenbio uccaen0BaHus SBUIOCH ONPENCIUTh YPOBEHb HEKO-
TOPBIX TOPMOHOB U OHOXMMHYECKHX MapKepoB 0OMEHa COeH-
HHUTEJILHON TKaHU Y OOJIBHBIX [HAa0eTHYECKUMHU apTPOIATHIMU
1 YCTAHOBUTH MX BO3MOKHOE€ BJIMAHUEC HA PAa3BUTHUEC IATOJIOIMH
CYCTaBOB Y 3TOH KaTeropuu OOJIbHBIX.

O6cnenoBano 77 MalMEHTOB, KOTOPbIE OBLIM pa3lesiCHbl HA
IpymIibl 10 TUILY ;u«la6eTa, HAJIMYUKO U CTCIICHU TSAXKCECTHU OuUa-
Oernyeckoit aprponatuu. CopepkaHue WHCYJIMHA W JICITHHA,
OCTEOKaJIbLIMHA B CHIBOPOTKE KPOBHU OIPEICIISUIN UMMYHO(eEp-
MEHTHBIM METOAOM, YPOBEHb ITIMKO3AMHUHOITIMKAHOB, T'MApPO-
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

KCHUIIPOJIMHA, THAypOHHJa3bl, KOJJIAreHasbl - MO0 TPaJULIUOH-
HBIM OMOXUMUYECKHM METOJMKAM.

Cpenn 00ce10BaHHBIX MALMEHTOB AnabeTHUeCKas apTpora-
THsI IMarHOCTHpoBaHa Oosee yeM y 70%. Y mauueHToB ¢ aua-
OeTHuecKoil apTponarueil J0CTOBEPHO MOBBILIEHBl YPOBHHU MH-
cynuna (npu CI 1 tuna na 38,5%, npu C/I 2 Tuna Ha 55,6%) u
nentuna (npu C/I 1 tuna na 43,8%, npu CJI 2 Tuna Ha 53,7%),
YpOBEHb OcTeoKasbIHa ToibKo npu C 1 tuna Ha 53,9%. Ha-
OmrofaeTcst mpsMasi KOPPEJIALMOHHAs CBA3b MEXKAY CTEIEHbIO
TSDKECTH ITOPAXKEHUS CyCTaBOB U YPOBHEM MHCYJIMHA U JICITUHA.
CreneHb TSDKECTH apTponaTiu y nanueHTos ¢ CJ1 2 tuna npsiMmo
KOppEIUpYeT C NOKA3aTeIsIMU HHCYIMHOPE3UCTCHTHOCTH. Y Ia-
LIMEHTOB C IMabeTacCOMUPOBAHHBIMH OCTEOAPTPUTAMH ITOBbI-
IICHBI TI0KA3aTeNt, KOTOPbIe XapaKTepH3yIOT KarabolnuecKue
HPOLECCHI B COSANHNUTENBHOM TKaHH (TUIPOKCUIIPOIIMH CBOOO-
HBII 1 KoytareHasa, p<0,001).

[lancer Ha obHapyxenue aprpomnaruu npu CJ] 1 tuna npu
MOBBILICHUH YPOBHS HHCYJIMHA yBEIMUUBatOTCs B 3,8 pasa, npu
HOBBIILICHNH JlenTuHa - B 1,3 pa3a, y 6onpubix CJ[ 2 Tuna - B
2,6 u B 1,2 pa3a, COOTBETCTBEHHO. YCTAHOBJICHO, YTO pPa3BU-
Tue aprponaruu He 3aBucutT oT tuna CU. VY xenmun ¢ CJI 2
THUIIA IIAHCHI Pa3BUTHUS apTponaTuu B 6,4 pas3a BbILIE, YEM Y
My’K4MH. TakuM 00pa3oM, MOBBIIICHUE YPOBHSA MHCYJIHHA U
JICNTHHA SBISAETCS MAPKEPOM HAJIMYMSI U MIPOTrPECCUPOBAHUS
apTponaTuy y OONBHBIX CaxapHbIM A1a0eToM. Y IMalMeHTOB ¢
apTPONATUAMHU MOBBILICHBI YPOBHU THAPOKCUIIPOIMHA U KOJI-
JareHassl, YTO OTPaKaeT yCUICHNE KaTaOoIMIeCKHUX MPOLeC-
COB B COCIUHHUTEIBHON TKAHU U BEPOSTHO, SABIACTCS OJHUM
U3 MEXaHM3MOB Pa3BUTHs MOPAKEHUH CTPYKTYp CycTaBa y
0OJIBHBIX CaXapHbIM IHMA0ETOM.
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COVID-19 IN DIABETES PATIENTS IN UKRAINE: LESSONS FOR DOCTORS AND PATIENTS

Mankovsky B., Halushko O.

Shupyk National Medical Academy of Postgraduate Education, Kyiv, Ukraine

World Health Organization recognized coronavirus disease
2019 (COVID-19) as a pandemic on 11 March 2020 [1]. As of
22 April 2020, 2,566,861 cases of COVID-19 have been report-
ed worldwide, resulting in 177,802 deaths [2].

The first case of COVID-19 in Ukraine was diagnosed on 3
March 2020 in Chernivtsi and the first letal case was reported on
13 March 2020. As of 22 April 2020 6,592 cases of COVID-19
have been reported in Ukraine, among these cases 174 caused
death (2.64% lethality), 143 patients (3.8% of cases) have re-
covered [2].

Age distribution of COVID-19 patients in Ukraine is in Fig. 1.
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Fig. 1. Age distribution of COVID-19 patients in Ukraine (as
of 3 April 2020) [2]

The feature of COVID-19 pandemics in Ukraine is that the
age of patients is lower (50-59 years old, 40-49 years old and 30-

© GMN

39 years old) than in China and other European countries (Fig.
1). Another feature of COVID-19 epidemiology in Ukraine is
that virus cause disease in women (56.0%) more often than
in men (44.0%). But there are more male patients in other
countries [2]. Although there are more male deaths (51.7%)
than female (48.3%) in Ukraine. Deaths have occurred in 18-
29 years old patients (1%), 30-49 years old patients (14%),
in 50-69 years old patients (48%), in 70 y.o. and older pa-
tients (38%) [3]. 85% of all deaths were over 50 years of
age. 79% of patients who died from COVID-19 had severe
cardiovascular diseases, diabetes mellitus (DM), neoplasms,
renal diseases, respiratory disorders and obesity. In total, co-
morbidities (one or several) have been cardiovascular dis-
cases (74%), diabetes mellitus (22%), lungs diseases (9%),
neoplasms (8%), renal diseases (7%) [3].

It has been published in Ukraine and all over the world that
certain groups of patients have a risk of COVID-19 due to Se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
spreading. These are patients with arterial hypertension, cardio-
vascular diseases and diabetes mellitus. The main mentioned
risk factors of COVID-19 are advanced age, arterial hyperten-
sion, diabetes mellitus, COPD, CVD and cerebrovascular dis-
case [4]. Moreover, published data have differences which have
to be analyzed properly.

A great part of diabetic patients take several drugs. The indi-
cations to some medication are discussed in case of COVID-19.
Another problem for diabetic patients is restriction during quar-
antine: difficulties with obtaining medications and following the
diet; no trainings for diabetic patients, which can lead to inad-
equate treatment and complications.
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What conclusions can medical practitioners and diabetic pa-
tients do during the pandemics? We tried to give answers to this
question in our investigation.

The purpose of this study was to analyze the epidemiological
data, to investigate the causes of negative influence of diabetes
mellitus on COVID-19 course and to make recommendations on
prophylaxis and patients treatment in cases of COVID-19 and
diabetes mellitus co-morbidity.

Material and methods. Electronic databases of MEDLINE
and Google Scholar were searched using keyword searches. The
search was limited to English-language literature. Keywords
were COVID-19, diabetes mellitus, hyperglycemia, glycated he-
moglobin, diabetic ketoacidosis. 129 publications were initially
identified. Articles were published between December 2019 and
22 April 2020.

Results and discussion. At first we should answer the ques-
tion: does diabetes mellitus co-morbidity increase the probabil-
ity of COVID-19?

In 12 Chinese studies included 2108 patients with confirmed
COVID-19 and mean age 49.6 years the prevalence of diabe-
tes was 10.3% [5]. For comparison, total prevalence of diabetes
in China in 2013 was 10.9% and the prevalence among people
aged 40-59 years was 12.3% [6]. A similar situation is in Eu-
rope. In Padua, located at the center of an outbreak, among 146
hospitalized patients with confirmed SARS-CoV-2 infection and
a mean age of 65.3 years, 13 had pre-existing diabetes (a preva-
lence was 8.9%) [5]. For comparison, the prevalence of diabetes
in the same region in 2018 was 6.2% overall and 11.0% among
people aged 55-75 years (mean 65) [7].

According to the meta-analysis, which included 76,993 pa-
tients, the pooled prevalence of diabetes in people infected with
SARS-CoV-2 was 7.87% [8]. The data from other study, that
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show the prevalence of diabetes in COVID-19 patients, is in
Table 1.

According to this analysis we can conclude that the prevalence
of diabetes in COVID-19 patients corresponds to the prevalence
of DM in certain regions and in the world. So the first main con-
clusion of this study is that diabetes mellitus co-morbidity does
not increase the probability of development COVID-19 and dia-
betes is not the risk factor of COVID-19.

Thus, diabetes is not a verdict, diabetic patients can have CO-
VID-19 with the same frequency as other people. But, are there
any other dangers for this patients? We reviewed data on the to
discover the influence of patient’s condition, place of treatment
and diabetes co-morbidity on the results of treatment.

Wu J, et al.(2020) described in their study, which included
280 cases of COVID-19, that significantly more patients from
severe group had diabetes in comparison to mild group (33.73%
vs 3.05%, P =0,042) [22].

58% of patients in ICU had diabetes; all these patients had respi-
ratory insufficiency and 75% of patients needed mechanical venti-
lation [16]. Wang A, et al. (2020) in their study published other data
but the trend is the same: more ICU patients with COVID-19 had
diabetes than in other departments (22.2% vs 5.9%) [23].

According to Fadini GP, et al. (2020) the prevalence of di-
abetes among 355 patients who died was 35.5%. In 2018 the
prevalence of diabetes in Italy among people with the same age
range and sex distribution was 20.3%. Thus, the rate ratio of
diabetes among patients who died from SARS-CoV-2 infection
compared to the general population was 1.75. The authors con-
cluded that diabetes may not increase the risk of SARS-CoV-2
infection (we have agreed with this yet) but can worsen the out-
come of this new coronavirus disease [10]. The other results of
this analysis are described in Table 2.

Table 1. The prevalence of diabetes in COVID-19 patients

Number of | Sex (male/ Diabetic pa- | Diabetic patients
Authors Country patients female) Age tients (%) in region (%)
Wang D, et al. [9] China 138 78/63 Mfle'f‘gé)s 6 10,1% >9%!
. Italy, )
Fadini GP, et al. [10] Padua 146 - Mean: 65,3 8,9% 11,0%
Wang X., et al [11] China 1012 524/488 M(e;i;aggf 0 2,7% >9%!
Fadini G.P,, etal. [10] China 2108 - Mean: 49,6 10,3% 12,3%"
CDC COVID-19 Response USA 7162 ) ) 10.9% 599
Team [12]
Zhang JJ, et al. [13] China 140 71/68 Mfz‘lslag7)5 ’ 12,1% 10,9%"
Guan W.J., et al. [14] China 1590 904/686 Mean: 48,9 8,2% 12,3%?
Wan S., et al. [15] China 135 72/63 M("féag‘s)“ 7 8,9% 10,9%
Zhang MQ, et al. [16] China 9 5/4 Mfldsla:g; 6 11,1% 10,9%"
Guan WJ, et al. [17] China 1099 640/459 Mfzdslag; 7 7,37% 10,9%
LiuK, et al. [18] China 137 61/76 M("‘;(;‘_*gé)s 7 10,22% 10,9%

* - the prevalence of diabetes was investigated in certain region according to: 1 - WHO and “IDF Diabetes Atlas 2019 [19];
2 - Longato E, et al. (2020) [20]; 3 - Wang L, et al.(2013) [21].
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Table 2. The prevalence of COVID-19 in diabetic patients due to condition severity and treatment results

Number Mild
Authors Country of patients Age symptoms Severe symptoms Deaths
non-ICU ICU
- Mediana: 80,5 o
Fadini GP, et al. [10] Italy 355 (31-103) - - - 35,5%
CDC COVID-19 Response USA 7162 6% 24% 329
Team [24]
Bhatraju PK, et al. [25] USA 24 64+18 58%
Wu J, et al. [26] China 280 43,12+19,02 3,05% 33,73%
Leung C. [27] China 46 70.6 - - - 26,2%
. 24,1%
He XW, et al. [28] China 54 Mediana: 68 (severe or critical
(59,8, 74.3) "
conditions)
. Mediana: 56 o o
Zhou F, et al. [29] China 191 (46,0-67,0) 14% 31%
Korean Society of Infectious Republic 54 Mediana: 75,5 i i i 29.6%
Diseases [30] of Korea (35-93) e
Wu C, et al. [31] China 201 Mediana: 51 5,1% 19,0% | 25,0%
T (43-60) o o o
Public Health Center [3] Ukraine 98 - - - 22%
Deng SQ, et al. [32] China 45 - - - 42,3%
. Mediana: 57 o o
Zhang JJ, et al. [33] China 140 (25-87) 11,0% 13,8%

The analysis of these data allows us to conclude that pa-
tients with severe course of COVID-19 had diabetes more
often. Wu C., et al. [31] had next data: patients with mild
course of disease had diabetes in 5.1% of cases, in 19% of
ICU patients and in 25% of patients who died. Similar data
was published in American study by CDC COVID-19 Re-
sponse Team. The prevalence of diabetes in this study was
6% in mild group, 24% in non-ICU severe patients and 32%
in ICU patients [24]. 22% of patients who died in Ukraine had
diabetes [3], while total prevalence of diabetes in Ukraine ac-
cording to WHO is 5-6% [19].

Thus, we can make second conclusion that previous diabetes
can contribute the complications of COVID-19, patient’s severe
condition and can increase the mortality.

We should consider why the course of infection in diabetic
patients is more severe and why are the results worse (while
the incidence of COVID-19 is the same in diabetic patients and
people without diabetes).

Let’s discuss the mechanisms of this phenomenon.

The first reason is the features of autonomic innervation in
diabetic patients. The severity of Covid-19 in diabetes may be
hidden by an initial milder presentation of SARS-CoV-2 infec-
tion, with fewer patients experiencing fever, chill, chest tight-
ness, and shortness of breath [34]. This phenomenon reminds
silent symptoms of diabetes mellitus. The disorders of autonom-
ic innervation of heart (cardiac hypoesthesia syndrome) leads
to afferent autonomic nerve fibers injury. These fibers conduct
nerve impulses which are connected with pain due to myocar-
dial injury. That is why silent myocardial infarction is common
in diabetic patients [35]. The same situation can take place in
diabetic patients with COVID-19: patients do not pay much at-
tention to their symptoms, which leads to inadequate treatment.
As aresult, treatment is delayed, complications develop, the out-
come is worse.
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Secondly, there is information that SARS-CoV-2 can lead to tem-
porary dysfunction of pancreatic islets [36]. There is information
that coronaviruses can entry in the human cells with help of dipep-
tidyl peptidase 4 (DPP-4). This protein takes part in insulin modu-
lation, glucose metabolism and glucagon degradation (as GLP-1)
[37,38]. Hyperglycemia in COVID-19 patients can be caused by
this or similar mechanisms [39]. The question of the appropriate-
ness of the administration of hypoglycemic drugs in the pandemic
of COVID — Dipeptidyl Peptidase-4 Inhibitors has been actively
discussed in the scientific literature and there is currently no data
regarding the need to discontinue treatment with these drugs.

The third possible reason of disease course severity is an influ-
ence of some medications often used by diabetic patients, for ex-
ample, ACE inhibitors. Angiotensin converting enzyme (ACE) is
an important component of renin—angiotensin system (RAS),
which facilitates amino acids transport. ACE-2 receptors have
been recently identified as receptors for SARS-CoV-2, which
provides important connection between immunity, inflamma-
tion and cardiovascular diseases [40]. Studies have shown that
these medications upregulate the ACE-2 receptor, the very re-
ceptor that the SARS-CoV-2 virus uses to enter host cells [41].
Furthermore, the invasion of human alveolar epithelial cells
with SARS-CoV-2 often leads to acute respiratory distress syn-
drome (ARDS), life threatening condition with bad prognosis
for COVID-19 patients [42]. Moreover, it is shown that diabe-
tes increases the expression of ACE-2 in experimental models
[43, 44] and increased viral load can lead to severe course of
COVID-19 in diabetic patients [45]. This can lead to complica-
tions in patients who have taken ACE-inhibitors. Some authors
recommend changing ACE inhibitors and angiotensin receptor
blockers to other drugs (for example, calcium channel blockers)
in patients with COVID-19 and diabetes [46].

But there are other opinions too. American and Dutch inves-
tigators led by Danser AHJ, et al.(2020) think that ACE inhibi-

107



tors do not influence on ACE-2 because ACE and ACE-2 are
different enzymes, thus, they cannot cause virus invasion [47].
There are no evidence based data that confirm that ACE inhibi-
tors and angiotensin II type 1 receptor blocker administration fa-
cilitates coronavirus entry by increasing ACE2 expression [47].
Other scientists agree with this statement. Moreover, there are
no information about the risk of other antihypertensive drugs
consumption. Because of lack of evidence European Medicine
Agency (EMA) advises do not interrupt the use of ACE inhibi-
tors during COVID-19 pandemics [48].

Finally, diabetes is a risk factor for the progression and prog-
nosis of COVID-19. Guo W, et al.(2020) found that COVID-19
patients without other comorbidities but with diabetes were at
higher risk of severe pneumonia, release of tissue injury-related
enzymes, excessive uncontrolled inflammation responses and hy-
percoagulable state associated with dysregulation of glucose me-
tabolism [49]. Furthermore, serum levels of inflammation-related
biomarkers such as IL-6, C-reactive protein, serum ferritin and
coagulation index, D-dimer, were significantly higher (P<0.01) in
diabetic patients compared with those without, suggesting that pa-
tients with diabetes are more susceptible to an inflammatory reac-
tions leading to rapid deterioration of COVID-19 [49].

We should not forget that COVID-19 can influence on the diabe-
tes progression too. According to Maddaloni E, Buzzetti R. (2020)
the interaction between Covid-19 and diabetes could also be bi-di-
rectional, with SARS-CoV-2 potentially worsening preexisting dia-
betes or even predisposing to diabetes in non-diabetic subjects [34].

All mentioned mechanisms can explain the fact that course of
COVID-19 in diabetic patients is more severe and has multiple
complications and worse results of treatment.

What conclusions should doctors and patients with diabetes
make during the COVID-19 pandemics? We think that it is nec-
essary to make recommendations on prophylaxis and manage-
ment of patients in cases of COVID-19 and diabetes mellitus co-
morbidity according to modern international data [34, 50, 51].

Specific measures of prophylaxis of COVID-19 in patients
with diabetes:

1. Maintaining social distancing and staying at home are the
most widespread recommendations in European countries and
in while world. People with diabetes should strictly follow these
measures and avoid contacts with relatives and friends because
of high possibility of COVID-19.

2. It is important that people with diabetes maintain a good
glycemic control, as it might help in reducing the risk of infec-
tion and also the severity. More frequent monitoring of blood
glucose levels (with use of self-monitoring blood glucose) is
required Good glycemic control may decrease chances of super-
added bacterial pneumonia.

3. Patients with diabetes and co-existing heart disease or kidney
disease need special care and attempts should be made to stabi-
lize their cardiac/renal status by controlling BP and HR. Patients
should continue to use antihypertensive drugs, for example ACE
inhibitors (the recommendation can change according to WHO).
4. Attention to nutrition and adequate protein intake is important.
Any deficiencies of minerals and vitamins need to be corrected.
Delivery of food and drugs should be organized during quarantine.
5. Exercise has been shown to improve immunity, though it
might be prudent to be careful and avoid crowded places like
gym or swimming pools. Patients with diabetes should do exer-
cise regularly at home during quarantine.

6. It is important to take influenza and pneumonia vaccinations.
These may decrease chances of secondary bacterial pneumonia
after respiratory viral infection [50].
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7. Patients should be in contact with endocrinologist (in case of
diabetes mellitus, type 1) or general practitioner (in case of dia-
betes mellitus, type 2). Face-to-face meeting in hospitals are not
recommended to diabetic patients because of crowding.

8. We recommend to use phone calls, video-calls, e-mails to
maintain the contact with medical team for disease controlling.
9. Patients with diabetes are recommended to plan their actions
in case of COVID-19. It is important to have enough means for
frequent monitoring of blood glucose at home.

Specific measures after infection and for the treatment of CO-
VID-19 in patients with diabetes at home:

1. If a person with diabetes has a fever, cough, nasal congestion
or shortness of breath, the appropriate health authority (primar-
ily a family doctor) must be informed, because testing for this
disease is only available at selected locations.

2. It is important not to underestimate the severity of COVID-19
in patients with diabetes, even if classic signs and symptoms
of the disease are absent, because of atypical clinical findings,
which are often observed in patients with diabetes [34].

3. The affected person should be isolated for 14 days or until
symptoms have resolved (whichever is longer). The recommen-
dations adopted in the country must be followed.

4. Most of patients have mild illnesses and can be treated at
home. In such cases, most of the mentioned guidelines are ap-
propriate during quarantine.

5. Affected people should be placed in a well-ventilated single
room while family members should be in another room or, if
not possible, maintain a distance of at least one meter from the
affected person (e.g., sleep in a separate bed) and perform hand
hygiene (washing hands with soap) after any contact with the
affected person or their immediate surroundings.

6. Patients with diabetes should strictly maintain adequate hy-
dration (drink plenty of fluid) and undergo symptomatic treat-
ment with acetaminophen etc.

7. Patients with type 1 diabetes should frequently measure blood
glucose and urinary ketones if fever and hyperglycemia occurs.
Frequent changes in dosage and correction bolus may be re-
quired to maintain normoglycemia.

8. Anti-hyperglycemic agents that may cause hypovolemia or
hypoglycemia should be avoided. The dosage of oral anti-dia-
betic drugs may need to be reduced. Patients should follow daily
patient’s instructions and may need more frequent monitoring
of blood glucose and medication adjustments. It should be kept
in mind that patients who use glycemic measurements using
a system of continuous glucose monitoring may have wrong
results while using of non-steroidal anti-inflammatory drugs
(paracetamol), so it should be guided by the glycemic index ob-
tained with the glucometer.

10. It should be remembered that decompensation of carbohy-
drates metabolism may suddenly develop in patients with diabe-
tes and COVID-19.

11. For the timely correction of the treatment program, you must
have the necessary phones of a personal physician and an endo-
crinologist. Make regular video calls if possible.

Features of management of hospitalized patients with diabetes
and COVID-19

1. Hospitalized patients with severe disease require frequent
monitoring of blood glucose levels.

2. The examination should include a set of laboratory tests that
include carbohydrate metabolism (blood glucose, glycated he-
moglobin, urine glucose, etc.), renal and liver function panels,
electrolytes serum level, arterial blood gases.

3. It is important to carefully monitor blood pressure, heart rate,
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ECG, as the patient’s condition may worsen unexpectedly and
suddenly due to hypotension, arrhythmia, or electrolyte disor-
ders which are common to diabetes.

4. All indicators of monitoring, the water balance (drunk and
infused intravenously) should be carefully recorded in patients
cards. The results of all laboratory, biochemical and instrumen-
tal studies are carefully recorded there as well.

5. If hypovolemia is possible, oral agents such as selective
sodium-glucose transporter-2 inhibitors should not be used, as
in this case the risk of developing diabetic ketoacidosis may
be increased and metformin should be stopped in order not to
provoke the development of lactate-acidosis. In case of severe
condition and impairment of consciousness it is obligatory to
switch to insulin.

6. Insulin is the best way to control hyperglycemia in hospital-
ized patients. Furthermore, insulin is not only good for correc-
tion of hyperglycemia but there are no data about its negative
influence in COVID-19 patients [52].

7. The best way of insulin administration during decompensa-
tion of carbohydrates metabolism is intravenous infusion by
syringe pump.

8. Management of patients should be performed according to
modern guidelines on treatment of diabetes mellitus, for exam-
ple, American Diabetes Association Standards of Medical Care
in Diabetes [53].

9. Monitoring and treatment of decompensation of diabetes
should be strictly performed. We recommend using guidelines
American Association of Clinical Endocrinologists and Ameri-
can College of Endocrinology Protocol for standardized produc-
tion of clinical practice guidelines, algorithms, and checklists,
Self-management of diabetes in hospital: a guideline from the
Joint British Diabetes Societies (JBDS) for Inpatient Care group
and clinical reviews [54-56].
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SUMMARY

COVID-19 IN DIABETES PATIENTS IN UKRAINE: LES-
SONS FOR DOCTORS AND PATIENTS

Mankovsky B., Halushko O.

Shupyk National Medical Academy of Postgraduate Education,
Kyiv, Ukraine

World Health Organization recognized coronavirus dis-
ease 2019 (COVID-19) as a pandemic on 11 March 2020. The
first case of COVID-19 in Ukraine was confirmed on 3 March
2020 in Chernivtsi and the first lethal case was reported on 13
March 2020. As of 22 April 2020 6592 cases of COVID-19 have
been reported in Ukraine, among these cases 174 caused death
(2.64% lethality), 467 patients (7.08% of cases) have recov-
ered. The feature of COVID-19 pandemics in Ukraine is that
the age of patients is lower (50-59 years old, 40-49 years old
and 30-39 years old) than in China and other European coun-
tries. Another feature of COVID-19 epidemiology in Ukraine is
that virus cause disease in women (56.0%) more often than in
men (44.0%). But there are more male patients in other coun-
tries. Although there are more male deaths (51.7%) than female
(48.3%) in Ukraine. Deaths have occurred in 30-49 years old pa-
tients (14%), in 50-69 years old patients (48%), in 70 years old
and older patients (38%). 85% of all deaths were over 50 years
of age. 79% of patients who died from COVID-19 had severe
cardiovascular diseases, diabetes mellitus, neoplasms, renal dis-
eases, respiratory disorders and obesity. In total, co-morbidities
(one or several) have been cardiovascular diseases (74%), dia-
betes mellitus (22%), lungs diseases (9%), neoplasms (8%), re-
nal diseases (7%). In this article we analyzed epidemiology and
causes of negative influence of diabetes mellitus on COVID-19
progress in world and Ukraine. We also made recommendations
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on prophylaxis and patients treatment in cases of COVID-19
and diabetes mellitus co-morbidity.

Keywords: COVID-19, diabetes mellitus, complication, pro-
phylaxis, treatment.

PE3IOME

COVID 19 ¥ BOJIBHBIX CAXAPHBIM JIUABETOM B
YKPAWHE: YPOKH MAHJIEMMMU JJISI BPAYEW U TTA-
IHUEHTOB

ManbkoBcekuii b.H., I'aaymko A.A.

Hayuonanvnas meouyuncras akademusi NOC1eOUnioMHO20 00-
pazosanus um. I1.J1. Ilynuka, Kues, Ykpauna

11 mapra 2020 BcemupHas opraHuzanusl 3ApaBOOXPaHEHHS
00BsiBIIIa KOpOHaBUpYCHYIO Oone3Hs 2019 (COVID-19) nanne-
mueit. B Ykpaune COVID-19 BriepBbie ObUT IHarHOCTHPOBAH 3
mapra 2020 B YepHoBuax, u yxe 13 mapra Obu1 3aMKCHPOBaH
IIepBBII JICTAJIBHBIN cilydail B pe3yibraTte KOpOHaBUPYCHOM HH-
¢dexunn. Ha 22 anpens 2020 B YkpauHe HacuuThIBaIOCH 6592
ciyvast 3a0osneBaHusi, U3 HUX 174 jeTanbHbIX (JIETaIbHOCTD -
2,64%), Be1310poBeNH - 467 maunenToB (7,08% ot Bcex 3a001eB-
mnx). Ocobennoctrio pacrpocrpanenus COVID-19 B Ykpaunne
SIBJISIETCSI TO, YTO HAHOOJIee YacTO IMOABEPIKEHBI 3aPAXKSHHUIO BH-
pycoM marueHTsl B 6onee mosonoM Bospacte (50-59 net, 40-49
u 30-39 ner), uem B Kurae u crpanax Esponsl. Emie ogHoit oco-
o6enHocThio pacripocrpanenuss COVID-19 B Ykpaune siBisiercs
OoJiee yacToe MOPaKEHHUE JKEHIIUH, YeM MyX4uH: 56,0% mpo-
TuB 44,0%, COOTBETCTBEHHO, B TO BpeMsI KaK B APYTUX CTpaHax
yare 00Jel0T My)4rHbl. OJHAKO CPEAH JICTAJIbHBIX CIIy4acB B
VYkpaune npeobnaaarot MyxuuHsl - 51,7% nporus 48,3%. 1o
BO3PACTHBIM ITOKA3aTelsIM JIETaJIbHBIE CIydau PaclpeaeIniIucCh
cnenyromum odpazom: 30-49 ner - 14%, 50-69 et - 48%, 70 u
crapie - 38%. B obiem, cpeau ymepiux npeodiaaroT JIuia
crapue 50 net (85%). 13 Bcex ymepiux or COVID-19 B Ykpa-
uHe 79% OONBHBIX UMEIH TSXKEIBIC CEPACUHO-COCYIUCTRIC 3a-
0oJIeBaHMs, CaxapHBIid A1abeT, HOBOOOPa30BaHMsI, 3a00JICBAHUS
IOYEK, JISTKUX U OKUpeHus. B 1enoM momst GonesHeld coctaBu-
J1a (OlHA WJIM HECKOJIBKO): CEplIeUHO-COCYUCThIC 3a00JIeBaHUs
- 74%, caxapHblii quabet - 22%, 3aboseBanus jerkux - 9%,
HOBOOOpa3zoBauus - 8%, 3aboneBanus mouck - 7%. B crarbe
IIpoaHaJIM3UPOBAHBI SIMTUACMHOJIOTMICCKUE JaHHBIE U ITPUYUHBI
HETAaTUBHOTO BJIMAHHKSA CaxapHOIo ;uda6eTa Ha BOBHHUKHOBCHHC U
pas3Butue kKopoHaposupycHou 6one3nu (COVID-19) B mupe u
VYkpaute u chopMyITHPOBAHBI PEKOMEH/IAIINH MO MPOPHIAKTUKE
¥l JICYCHUIO OOJIBHBIX B CIIydae COYeTaHMsI HH(EKIMU C COMmyT-
CTBy}OIJ_[I/IM CaxapHbIM ):[I/la6eTOM.
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ID-19) godmsibops 3sbpgdose. 3@o0bs>d0 COVID-19
30Mgga0o© ©053bmbEoMmgdga 0bs 2020 Fanol 3 Jo®dEL
hg@HbmgE0do, 13 Is@OAL 30 9339 gMO®bsgodyglygeo ob-
39J300L 30bgboo wsgoJlodes JoMmggaro @g@smydo
Ygdobggge. 2020 Farols 22 s3@ogrobomgol (30006530
0003bgdmEs osgogdols 6592 gdmbgggs, Jompsb 174
- @ gBom Yo (g gBommods — 2.64%),5dmx sbdG M gen©s
467 35309600 (osgswgogmms 7.08%). COVID-19-0ls
398039 gd0l  mog0lgdymgdol ggdo0bsTo  Fomdmo-
396L ob,dm3 godgbom 06xoE0M oSl gggersby bdodow
9J3990gdoMgds  YBOM  sbomasbds sbsgol 3s530496-
Hgdo (50-59 (anol, 40-49 Fanols s 30-39 {arol), go-
A hobgmls ©s gg@m30l  Jgg99690do. 93Gs065T0 dols
30093 gHm mogolgdgdgdsls [o®dmawagbl, ®md godybo
9BO® IgBoe >b0osbgol Joggdls, gomyg dsdsgsigdl: 56.0%
vs. 44.0%, dglodsdolbow; Lbgs J399696T0 gudm bdodswe
535000093056 353535(3900. M Y35, EgHo @  Tgdnbggge-
0> Aol 30506530 Lko®dmdgh dodsgsizgdo — 51.7%
vs.48.3%. obogmdmogo dsohggbgdangdols dobgogom @g@e-
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@yd0  d9dnbggggdo  pobsfogmws  Ygdwgaboodsw: 30-49
Fgeoo - 14%,50-69 (gano - 48%,70 (garo ©s Ig@o - 38%.
0005603530, odsigmogms dm@ol Lks®dmdgb 50
Fgeobg dgBo obogol 3odgdo (85%). COVID-19-0m got-
©5(33E0@M556  9300065F0 79%-L JJmbos yyen-lolb-
@doMEOGNS  005350gdgd0, oJM0sbo 05090, sbognom-
dmbsJdbgd0, mod degdols s Goar@ggdol osgswgdgdo,
Lodlybg. dmeosbmdsdo osgswgdgdol oo (gBmo ob
®odgbodg) obgmo ogm: yge-Lolbands@mgms ©osgowyg-
bgd0 — 74%, doJdosbo @osdgBo — 22%, Gogn@ggdols ss-
35090900 — 9%, sbogr(s®dmbsJdbgdo — 8%, mo® 3dangdols
©0585090gd0 — 7%.
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95OYMBomo  gogengbol gdowgdomarmaoyg®o Imbsigdgdo
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dobs o 2obgomadgdsby Ibmgamombs ©s  gzdenbsdo,
hodmyogmodgdymos  M93m89bma0900 353096 ms  3GM-
gogosdBogols s d39@bsgrmdobomgols 0bggdiool dg@-
{4930l dgdmnbgggodo mobdbangd DodMmosb ©0sdgB0sb.

AHAJIN3 KOPPEJIAIAY KJIMHAKO-TABOPATOPHBIX 1 MTHCTPYMEHTAJIBHBIX TIOKA3ATEJIEA
MMOPAKEHUS CEPALA Y MOJIOAbBIX BOJIBHBIX C OCTPBIM NOCTCTPEIITOKOKKOBBIM
INMIOMEPYJIOHE®PUTOM U PEHOKAPIUAJBHBIM CUH/IPOMOM

Capresin M.B., Munacsau A.M., Anasepasu T.I., Meakonsin A.M.

Epesancxuii 2ocyoapcmeennulii meouyunckuil ynueepcumem um. M. I'epayu, Apmenus

Octpoe HapymieHne (GYHKOWI IIOYeK BCTpeYaeTcs IIpH
OCTPOM TTOCTCTPENTOKOKKOBOM rtoMepynonedpute (OIICTH),
OCIIOKHEHHBIM OCTPBIM TouedHbIM moBpexaenuem (OIIIT)
[2,16,18]. Pe3ynpraraMmi MHOTOYHCIICHHBIX HCCICIOBAHUH JI0-
kazaHo, 4to y monoasix OIICI'H pa3BuBaercs crrycts 7-21 neHb
Mociie TOH3WJUTUTA, (apuHTUTa, Wik crpenrtoaepmun [1,8,11].
OcnosHoe xmuHIYeckoe nposieiaeHne OIICTH - aTo octpored-
putnaecknit cuaapoM (OHC) (oTexu, rUIIepTOHUS, reMaTypus),
KOTOPBI MOkeT ocnoxanThes OITIT [9,12,13].

B mmTeparype mMerorcss MaloO4MCIICHHBIE MyONUKAINH, Ka-
caloIuecs: MOpakeHHs cepAla ¢ Pa3BUTHEM OCTPOTO PEHO-
kapauansHoro cuaapoma (OPKC) mpu octpom moctcrpen-
TOKOKKOBOM TJIOMEPYJIOHE(PHUTE, OCIOKHEHHBIM OCTPBIM
nmovYeyHsIM noBpexaenueM [3,10,16,17]. Octpslit peHOKap-
nuanbHbld cunpoMm - I THn kKapaMopeHalbHOro CHHApOMaA
no xnaccudukanuu C.Ronco et all 2010 . Dto mepBuuHOE
BHE3aITHOE HapymieHne (yHKIHM II0YeK, IPUBOASIICE K
OCTPOMY HapyMICHHIO (QYHKIUH cepina (apuTMHs, UIIEMHUS,
oCTpasi cepjiedHast HeAocTaTouyHocTh). [Ipn a3ToM mponcxomst
neperpyska opraHusma, nepudepuueckas Ba30KOHCTPHUKIIHS,
UIEKTPOJINTHBIC HApYyIICHHS, KOTOPBIE SBISIOTCS MPUIMHOM
JIOTIOTHUTENBHBIX HapymeHuid ¢yHkmuun modex [7,15,19].
B nwmrepaType ommcaHBI CiIydan pa3BHTHS KapIUOTCHHOTO
moka npu OPKC [2,4,6,14], a Takxe uccienqoBaHus O Hapy-
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MICHUSAX (QYHKIUH CEPAECIHO-COCYANCTONH CHCTEMBI M MOYEK
npu OIIIl, B 3aBUCHMOCTH OT JIOKaJIM3alUU CTPENTOKOKKO-
BoH mHGpeknnu [5,12,15].

V4uTHIBas BBHIIEU3I0KEHHOE, [[EJIBI0 HCCIIEIOBAHMS SBH-
Jock ycraHoBieHne ocobenHoctu passutus OPKC mpwm
OIICTH ¢ ocTtpoHe(pUTHIECKIM CHHAPOMOM U Pa3BUTHEM
OIIIT u Ge3 Hero y MOJOABIX. 3aauaMu HCCIEIOBAHUS CO-
MOCTaBJCHNE KIMHUYECKUX ITOKa3aTelel ¢ J1abopaTOpHBIMH
JAaHHBIMH; BBISBICHHE OCOOCHHOCTEH IOpa)XeHUsl cepied-
Ho-cocyauctoir cucremsl npu OPKC meromamm QyHKmmo-
HanbHEIX Hccaenosanuit (OKI, sxokxapaworpadus) u cormo-
CTaBJICHHE MOIYYEHHBIX JAHHBIX C KIMHUKO-JIA00PAaTOPHEIMA
noxaszaremsiMu OIICI'H; onpexnenenne ponn 3THONOTHIECKO-
ro (hakTopa ¢ y4eToM ero JIOKAJIN3aIui Ha 0COOEHHOCTH Te-
gerns OIICTH u cBs3b ¢ pazsutnem OPKC.

Marepuag u Metoasl. B Ilentpansnom Kiinnnueckom Boen-
HoM ['ocrmrane u MI] «Cyp6 I'purop JlycaBopua» obcienosa-
HbI 220 601bHBIX MykcKoro nosa ¢ OIICTH B Bo3pacte ot 18 1o
20 net, 3a mepuoxn 2014-2018rr. Bee 6onbHBIE OBUTH TOCTIHTANN-
3upoBaHbl Ha 2-3 neHb O6one3nn. C ydeToM (yHKIHOHAIBHOTO
COCTOSIHHS TOUeK OONbHBIE OBUTH pasferneHsl HA 2 Tpynmnsl. B
niepByto rpymry Bonutk 140 GomeabIx ¢ OIICT'H 6e3 mapyrre-
HUSI QYHKIUH TTOYeK, BO BTOPYIO - 80 OONBHBIX ¢ OCTPBIM IO-
yeyHbIM noBpexxaennem (OITIT).
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Tabnuya 1. Bzaumoceass eospacma 6onvuvix ¢ passumuem OIICI'H

Bo3pact 00JIbHBIX
e sons | oo [y [ g [ [ Sam T [Han]
I rpynna OTICTH 6e3 OIIIT 140 63,6 60 428 44 31,4 36 25,7
II rpynima OTICTH + OTIIT 80 36,4 44 55,1 24 30,1 12 15,01
Bcero 220 104 68 48

Tabruya 2. Jlokanusayus cmpenmokokkogoul unghexyuu u pazeumue OIICI'H

KoanyecTBo CTpenToKOKKOBasi HH(peKIHs
I'pynnsi 601bHBIX
00JIbHbIX XpoHNYeCKHIi TOH3MILIMT WIH GapUHTHT % | Crpentoaepmust | %
I rpynma OIICTH 6e3 OINIT 140 110 78,5 30 21,4
II rpynma OIICTH + OIIII 80 29 36,5 51 63,7
Bcero 220 139 63,1 81 36,3

W3 220 6ompubix OIICTH 104 (47,2%) GObutn B BO3pacte
18 met, 68 (30,9%) - 19 net, 48 (21,8%) B Bo3pacte 20 ner
(tabmuma 1). CnenoBarenbHO, HAalMEHTH B Bo3pacTe 18 ser
OoJtee mOABEPIKEHBI CTPENTOKOKKOBOH MH(eKuH. ViMeHHO y
HUX OTMedajcs BBICOKHH yposeHb pazsurus OIIII (y 44 u3
80 60BHEIX - 55%). Bo3MOXHO 3TO 00YCIIOBICHO CHU)KEHH-
€M 3alIUTHOH ()YHKIINU OpraHU3Ma BCJIEACTBHE BaKIIMHAIIH,
MIPOBE/ICHHON 3a HECKOJIBKO MECSIIIEB /10 Hadaja Ooye3Hu. B mo-
cranoBke auarHo3a OIICI'H ¢ OHC yuurtsiBanuce cieayomnme
rapaMeTphl: aHaAMHECTHYECKHEe JaHHBIE - CBSI3b C IEPEHECeH-
HOW CTPENTOKOKKOBOW MH(QEKIel, 4acTo Ha (OHE Mepeox-
JaXXJCHHS, OTCYTCTBHE KaKNX - TH00 yKa3aHWH Ha OYEUHYIO
MaTOJIOTHIO B MPOILIOM, MOJIOJOW Bo3pacT. KiamHmueckum
nposisiienneM OHC 6butn BHe3aIHo, 3a 0JJHY HOUYb, HOSIBIISIIO-
muecs OTeKH Ha JIHIe, Ha HOTaxX, aCIHT, THAPOTOPAKC, TeMa-
Typusi, runepronus. Kak mpasuio, 60se3Hb pa3BUBasiach 7-8
JHEH Tmocie NMepeHeceHHONH MH(EKINN BepXHUX JbIXaTelb-
HBIX IIyTeH B BHJE (apUHTUTA WIN TOH3WLIHTA, win 21-30
IHeH mocie crpenrtofepMun. [lepeHeceHHas CTPENTOKOKKO-
Basi MH(EKIHs B Buae (HapUHTHTA WM TOH3WILINTA OTMede-
Hay 110 (78,5%) u3 140 GonbHEIX mepBOU Tpynusl, 'y 29
(36,2%) n3 80 maumeHToB BTOpoii rpynmsl. CTpentoaepMus B
anamHe3e ykazaHa y 30 (21,4%) O0onbHBIX TIEpBON I'PYIIIEI U
y 51 (63,7%) 6onpHOTO BTOPOIf rpynmsl (Tabnuna 2).

IIpoBenens! ciemyromue 1abopaTOpHBIE MCCISIOBAHUS: 00-
muil aHaau3 KPOBH M MOYH, CYTOYHAsl IPOTEHHYPHs, YPOBEHb
KpeaTHHHHA B KPOBH, KiryooukoBast puisTpanust (KD), yposeHs
anrucrpentommsnaa “O” (ACJIO), uupkymupyronpe UMMYyH-
uele komiutekcsl (LIUK), C3 ¢pakuus koMIuieMeHTa, JIeKTpo-
JUTH, YpOBEHb albOyMHHA W OOmero Oeika, ONpeieIeHHe
HaJIM4Ms CTPENTOKOKKa B HOCOINOTKe. [IpoBemeHsl ymbTpa-

3ByKoBoe HccienoBanue mouek (Y3U), anexkrpokapanorpadus
(OKT'), sxoxapanorpadust (OxoKI'). YuursBas kmaccuueckoe
KIMHHUKO-TTaboparoproe npossierne OIICT'H ¢ ocrponedpu-
THYECKHM CHHAPOMOM, HEOOXOAMMOCTH B TIPOBEICHHUN ITyHK-
IIOHHOH OMOIICHH MOYEeK JJIsI YCTAaHOBJIICHHS JHarHo3a He BO3-
aukano. Jlmarnos OIICI'H BepuduumpoBaH HCKIIOYHTETEHO
[0 aHAMHECTHYECKUM, KIMHHYECKUM M JIaOOpaTOpPHBIM JaH-
HBIM. Psint aBTOpOB (4,6) He cumTaeT 00s3aTEBLHBIM MPOBEJIe-
HHE ITyHKI[HOHHOI OMOIICHY ITOYEeK JUIsi MOCTAHOBKH JHArHO3a
OIICTH ¢ OHC.

Pe3yabTars! n odcy:xkaenne. 113 140 OonbHBIX IepBOH IpyTI-
bl y 137 HaOmromanuch yMEpeHHBIE WM PaclpoCTpaHEeHHbIe
OTeKH, y 3 OONBHBIX MMEJI MECTO aCIUT ¥ THAPOTOpaKC. YMe-
pEHHasi THIIEPTOHUS oTMedanach y 96 (68,5%) 6ombHbIX 13 140
(140/70-150/90 MM.pT.CT.), OTHOCUTEIIHHO BBICOKASI THIEPTOHHS
(151/90-180/110 mm.pt.cT.) Habmonanacs y 44(31,4%) Gomb-
HBIX. B anammsax moun y 110 (78,6%) 6onpHbIX U3 140 mpeBa-
nmupoBaia Mukporemarypus, y 30(21,4%) mmena MecTo Hempo-
JIOJDKATENIbHAs YMEepEeHHasi MaKpOTeMaTy pHsl.

VYV 80 60aBHBIX BTOPOH IPYNITEI MIPU MOCTYIIEHHN BEIYIIINM
KJIMHUYECKUM MPOSIBICHUEM OBLIO OCTpPOE MOBPEXIEHHE II0-
yek (OI1IT). BorbHBIE MOCTYNMIIN B OJTMTOAHYPUUESCKON CTAIHN.
Cyrounstii quype3 mensie 500 mur Habmonancs y 50 (62,5%)
6ombHBIX, 1 MeHbIIe 100 My 30 (37,5%). Beipaxkennsie otexn
Ha JINIe, HA HOTAaX, aCIUT, THAPOTOPAKC, aHAcapKa MMeEIH Me-
cTo y 61 (76,2%) nanuenrta, ymepeHHbIe oTekd - y 19 (23,8%)
OoIBHBEIX. MakporemMarypusi- oTMedanach y Bcex 80 OOJIBHEIX,
n3 Hux ymepeHsas - y 1 (1,3%) u Bolpakennas y 79 (98,1%)
6ombHBIX. Y 28 GombHBIX U3 80 (35%) BBIsIBICHA yMepeHHast
rurieprorust (140/70-150/90 mM.pt.cT.) Uy 52 (65%) BBICOKas
rurepronus (151/91-180/110 mm.pr.ct.) (Tabmuma 3).

Tabnuya 3. Knunuueckue noxazamenu 6onvrvix OIICIH npu nocmynienuu

OIICTH 140 | 26 | 185 | 86 | 61,4 | 28 | 14,0 96
6e3 OIIIT

K Otekn I'unepronus I'ematypus
-BO
Tpymner | o 140- 151-180 + ++ +++
00JIbHBIX x|t % ++ % |+ | % 150 I %,

70-90 91-110 aoc. % aoc. % abc. %
I rpynma

68,5 44 31,4 | 56 |40, 54 38,5 30 21,4

II rpynmna

OICTH 80 0 0 19 | 238 | 61 |762 28 35,0 52 65,1 0 0 1 1,3 79 98,7
+OI1IT
Bcero 220 | 26 105 89 124 96 56 55 109

npumeyanue: omexu (+) - ymepernnule, (++) — cpeoneil cmenenu, (+++) - gbipasicennvle (anacapxa, acyum 2uopomoparc), 2emamypus (+) —
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Ipu comocraBneHNH AaHHBIX KIMHUYECKHUX MPOSIBICHNUIT 60-
JIE3HU C JIOKaJIM3alMeil STHONOrHYeckoro (hakropa BBISIBHIACH
npsiMast KOppessiius MEXIY TSHKECTbIO KIMHUYECKOTO TEUEHUS
U MECTOM BO3JCHCTBUSI CTPENITOKOKKOBOM HHGpekmu. Tsmkenoe
KJIMHUYECKOE TeUCHHE HAOII0aI0Ch Y OOJIbHBIX, IEPEHECIINX
CTPENTOACPMHUIO, MPUYEM, YeM JUTUTEIIbHEH ObLI MpOoApOMalib-
HbII niepuon (0T 2 110 4 Helellb), TeM TshKellee MpoTeKasa Kiu-
HUKA (BBIpQXXECHHBIC OTEKM, ACLUT, aHAcapKa, OTHOCHUTEIBHO
BBICOKasl rmnepToHus, Makporemarypus). Ilpu OIIII npoposn-
JKUTEJIBHOCTh OJIMIOaHYpPUUECKOH cTaguu coctaBmiia 4-5 THEH,
nonuypuueckoil craguu - 30-40 nmeit. Ilpu crpentomepmun
HPUYMHON BBIPOKCHHBIX KIMHUYECKUX MPOSIBICHUH, HA HAI
B3IV, SABJISETCS OypHOE 00pa30oBaHHE MMMYHHBIX KOMILJIEKCOB
B KJIyOOUYKOBOM armmapare, in situ. He uckiouaercs, uto B poiu
AQHTUTCHOB TIOMUMO [} T€MOJIMTHYECKOTO CTPEHNTOKOKKA BBICTY-
[AIOT TAK)KE N3MEHUBIINECS KICTKH KOXU.

VY Bcex 220 GosbHBIX HAOMIOAAIOCH HapylleHHe (YHKIMH
CEPACYHO-COCYANUCTON CHCTEMBI, KOTOPOE MPOSBIISIOCH ObIIII-
KOi{, UyBCTBOM HEXBaTKU BO3/yXa, OCOOEHHO B HOUYHOE BPEMsL.
IMpu nmocrymnenun, y 100 (71,4%) Gonbubix u3 140 neppoii
rpyIIb oT™Meuanack opaaukapaus (60-65 ya. B/M) 1 HapylLieHHe
pUTMa B BUJIE SKCTPACUCTOINYECKON apuTMuu. Y 67 OOJIbHBIX
u3 80 (83,7%) Bropoil rpymIibl, IOMUMO OpajUKapIUU, apuT-
MUl MHOTJIa TIpOTeKajia B BUJIE KPAaTKOBPEMEHHOM HENapoKCU3-
MasibHOH Taxukapauu. OcnabieHue IepBoro TOHa Ha BEPXYLIKe
U aKIEHT BTOPOTO TOHA HAJ JICTOYHOM apTepueil mpociymBa-
ek y 83 (59,2%) OonbHbIX U3 140 mepBoii rpynnsl U y Bcex
60JIbHBIX BTOPOH rpymmbl. CUCTOJIMYECKUH LIyM Ha BEPXYILIKe
cepaua BeisiBiieH y 73 (52,1%) GonbHBIX MepBOii rpymisl 1y 78
(97,5%) Bropoii rpyninbl. AKLIEHT BTOPOro TOHA Hal a0PTOil BbI-
ciymmBancs y 132 (94,2%) 60abHBIX EpPBOii IPYIIBI U Y BCeX

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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80 GonpHBIX BTOpOit rpymmsl (tabmuua 4). Y 25 (17,8%) 60ib-
HBIX HEPBOH I'PYNIBI U y BCeX OOJBHBIX BTOPOM TPYyNIbI IPH
MOCTYIUIEHUHU B JIETKUX IPOCIYIINBAINCH 3aCTOMHbBIEC BIaYKHBIC
XpUIbl KpenuTauus. BrleykazaHHble M3MEHEHUSI CEpleuHO-
cocyauctoit cuctemsl npu OIICT'H ob6wsicHstoTCs Tunepsose-
MHeil, yMEHbIICHHEM CePACYHOr0 BEIOpOCa, TUIIEPTOHUEH, IPH-
BOJISILLIEH K MOBBIILICHUIO JIETOYHOI TUIEPTEH3UH U K Pa3BUTHIO
cepaeuHoi actmbl. [Ipu 3TOM, He HCKIIIOYAETCs, pOilb PEMOe-
JIMPOBAHMS KapAUOMHUOLMTOB, UYTO SIBISETCSA PE3yJbTaTOM Oei-
CTBUSI LUPKYIUPYIONIMX HUMMYHHbIX KomiuiekcoB (LK), oopa-
sytomuxcs npu OIICTH.

AHanu3 1a00paTOPHBIX JAaHHBIX BBIABHII YMEPEHHYIO aHE-
muto y 6oabubix OITIT (Hb-12,11r/1, spurpountst 4,02x10'2
r/11) CHWKEeHHE YpOBHS MOHOLMTOB 0,56%, MOBBILICHUE CKO-
poctu ocenanus sputpoiutoB (CO)-30,6 mm/4 (Tabnura 5).
VYMmepeHHast aneMusi y OOJIbHBIX BTOPOW TpyIIbl 00yCIIOBIeHa
THIIEPBOJICMHUEH, JTAOOPATOPHBIM MOKA3aTeIeM KOTOPOH SIBIISICT-
cs1 cCHIKeHue rematokputa. [losbimenue yposus COD sBnsercs
MOKa3aTesaeM HaJIM4YMsl B OpPraHU3Me CTPENTOKOKKOBOW MH(EK-
1y, CHIKEHUE YPOBHS MOHOLIUTOB OOBSCHSIETCS UX y4acTHEM
B 00pa30BaHUHM UMMYHHBIX KOMILIEKCOB, 4TO 0OJiee BBIPAIKEHO
y OOJIBbHBIX, HEPEHECIINX CTPEITOACPMHUIO.

Bcewm 00J1bHBIM TIPH TIOCTYIUICHUH U IIPH BBIIHCKE IPOBEICH
obmmii anam3 Moun. HaGnionanock HECOOTBETCTBHE MEXKIY
YPOBHEM IIPOTEMHYPUH U CTENEHBIO BBIPAKCHHOCTU OTEKOB.
Ilocnennue ObuIM OOYCIIOBICHBI TMIIEPBOJECMHEH U IOBBIIIC-
HUEM IPOHHUIAEMOCTH cOCyI0B. OTHOCUTEIBHO BBICOKAs MPO-
TEHHYpPUSI UMeJa MEeCTO y OOJIbHBIX BTOpo# rpynmsl (1,73r/m),
0COOCHHO B CTaJMH ONUroaHypuu. I'emarypus HaOonanach y
Bcex OonbHBIX. Makporemarypust oTMedanach y 30 GOJIbHBIX U3
140 nepBoit rpymsl 1y 79 u3 80 Bropoit rpymisl (Tabnuua 6).

Tabnuya 4. Knunuyeckue nokasamenu nopasicenus cepoeuno-cocyoucmoti cucmemut npu OIICI'H

Cucrosmyeckmii
AKUIEHT BTOPOIro TOHA HaJ AKIEHT BTOPOro 3 .
I'pynmb1 K-so 1LyM Ha Bepxyuice JIETO4HOM apTepuei TOHA HAJl A0PTOM ACTOM B Jerkux
00JILHBIX 00JILHBIX cepana
adc. % abc. % abc. % abc. %
I rpynna
OIICTH 140 73 52,1 83 59,2 132 94,2 25 17,8
6e3 OINI1T
II rpynma
OIICTH 80 78 97,5 80 100 80 100 80 100
+OINI1T
Bcero 220 151 163 212 105
Tabnuya 5. Hamenenus noxkazamenei nepugpepuueckoti kposu npu OIICI'H
DpUTPOLHUTHI I'emoryio6un JleiikouuThI 1\;(:;:[1? ;M CcOd
r N=4,0-5,0x10" /n | N=130-160,0r/1 | N=4,0-9,0x10 9/1 ¢ N=2-10mm/4
pynubl K-Bo
00JIbHBIX | 00JIBHBIX
a 0 a 0 a 0 a 0 a 0
M=+m M+m M=m M=m Mz+m M=+m M=+m M=+m Mz+m M=m
gl?%‘}fg a0 | A099% | 4siE | 1208 | 451 | 806+ | 703+ | 143 | 113+ | 25065 | 12,09¢
0,47 0,03 0,11 0,03 0,16 0,14 0,73 0,63 2,31 0,62
6¢e3 OINIT
Iégé’??? 30 4,026+ | 4,58+ 12,11+ | 13,74+ | 8,95+ 7,25+ 0,56+ 0,86+ 30,67+ 8,85+
oI 0,061 0,058 0,204 0,14 0,25 0,25 0,02 0,02 2,25 0,47
Oommee
BO 220 p<0,01 | p<0,01 | p<0,01 | p<0,01 | p<0,01 | p<0,01 p<0,01 p<0,01 | p<0,01 | p<0,01

npumedanue. a-0anubvie npu nocmynjeHuu,
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Tabnuya 6. Hamenenus noxazamene mouu npu OICIH

CyTo4Hasi IPOTEeHHYPUSI
I'pynnsi 601bHBIX K-Bo 001bHBIX a o
Mtm Mzm
I rpynma OIICTH 6e3 OTIIT 140 1,19+0,08 0,25+0,24
II rpynma OIICTH + OIIIT 80 1,73+0,18 0,19+0,02
Oo6mmee k-Bo 220 p<0,01 p<0,01
npumeuanue: a-0aHHvle npu NOCMynieHuu, 6-0aHHble npu GbINUCKe
Tabnuywvt 7 u 7a. U3menenus noxazameneii duoxumuuecxkoeo ananuza kposu npu OIICI'H
K AJILOYyMHUH OO6mmii 6e10k KpeaTtunun I(;J:Lﬁ:;g::f:: I'emaToxput
-BO — _ —6& —&&_ — _ o,
I'pynnsl GO N=35,0-60,0r/x N=65-85r/n N=55-105mkm/n N=90-1208.1/m1 N=39,8-52,0%
00J1bHBIX
HBIX a 0 a 0 a 0 a 0 a 0
M+m M+m M+m M+m M+m M+m M+m M+m M+m MM
Ohrcpgg“g% g0 | 3434 | 34575 | 68,625 | 72,66+ | 8534 | 6939+ | 99.0& | 107% | 32,05+ | 42,144
0,43 0,57 0,76 0,53 1,43 1,39 12 11 2,52 0,09
OIIIT
OHI(II;HJr 80 32,20+ | 40,16+ | 64,17+ | 74,12+ | 154,12+ | 82,75+ 48+ 103+ | 27,09+ | 42,04+
0,57 0,24 1,20 0,71 8,93 2,10 18 12 0,34 0,19
OI1IT
Obmee k-0 | 220 p<0,01 p<0,01 p<0,01 p<0,01 p<0,01
npumeuanue: a - 0aHHvle NPU NOCMynaeHul, O-0anHble NPU BbINUCKE
Tabauya 7a. Uamenenus nokazameineii 6uoxumuyeckozo anaiusza kposu npu OICIH (npodondicenue)
C3 ¢ppakuus AHTHCTpPENTO [upryaupyrome
HMMYHHBIE Yposenb «K» B KpoBH
I'pymus: KoBo KOMILIeMeHTa JH3HH «O» KOMILICKCHI N=3.4-5.3mxcm/on
i N=0,9-1,8r/n N<200ME T
00JIbHBIX 00JbHBIX N=4,0-9,0x109/n
a a a a 0
M+tm M+tm M+tm M+m Mz+m
Irpymna OTCTH 140 0,42+0,02 438,95+30,61 32,0240,53 501£0,12 | 4,95+0,13
6e3 OIIIT
II rpynna
OTICTH +OTIT 80 0,34+0,03 631,39+32,34 38,49+1,11 6,45+0,01 4,93+0,14
Oobmee k-Bo 220 p<0,01 p<0,01 p<0,01 p<0,01

npumedanue. d - oannvle npu nocmynjeHuu, 0 - Oannvie npu 6blnucke

B o0eux rpymnmax COOTBETCTBUS MEXKIY BBIPQKCHHOCTBHIO
MPOTEHHYPUH U FEMaTypUH He HaOronanoch. MakporemMarypust
SIBJISUIACH TTOKA3aTEeNsIM aKTUBHOCTH BOCIIAIMTEIFHOTO MPoLec-
ca B KJIyOOYKax MMMYHHOTO Xapakrepa. Y yacTu OOJbHbIX Ha-
JIMYHE YMEPCHHOH THII0aTbOyMHHEMHH M T'HMIIONPOTCHHEMHH,
00yCIIOBIICHBI THIIEPBOJIEMHEIT U HE KOPPEIUPOBAIN CO CTEIle-
HbBIO IPOTCUHYPUH.

TloBbllieHHE YPOBHS KpEaTHHHHA HAONIOAANOCh HPH IO-
cryruieHnn y Beex 80 6ompHbIX ¢ OIIIT (154,2 mxwm/i), comnpo-
BOXKanoch cHwkeHneM CK® (48mi/m) m ypoBHEM remaro-
kpura (27,09%). Habmromanachk mpsiMast KOPPEISIUST MEXKILy
kinHukoi OITIT u 1abopaTopHbIMU MOKA3aTEISIMU: CHIKCHHU-
ssm ypoBHs C3 ¢pakiyu komruiementa (0,34+0,03r/m), CKD
(48m1/m), noseimenuem ypoBHs ACJIO (631,39+32,34ME) u
UK (38,49+1,11.10-9/m), uro Gosiee HAIISIHO HAOIIOAAIOCH
y OOJIBHBIX MEPEHECIINX cTpenToaepmuto. Habmronapmiasics ru-
nepkanuemus B niepseie auu OINIT (6,45+0,01 mMxm/m) HOpMa-
JIM30BAJIACh MOCIIC BOCCTAHOBJICHHUS Jype3a. FI3MeHeHus Bcex
11ab0paTOPHBIX MOKa3aTeNe HaXOAMINCh B KOPPEIALMHU C BbI-
PaKEHHOCTBIO MakporeMarypuu. (Tabmuma 7, 7a).

V 6omnpabix OIICTH B iepBeie quu pa3zsutus OI111 BeisiBieHa
renaToMeraiis U MyJabcalus MEeHHBIX BEH, KOTOPHIC SBILSUINCH
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MpU3HAKaMU TIPABOKEITYJOYKOBOI HEOCTaTOYHOCTH. BhIsiBIie-
Ha B3aUMOCBS3b MEXy OCHOBHBIMU IMOKa3aTeIIMH JHC(HYHK-
Uy 1movek (cHkeHue ypoBHS C3 (pakuuy KOMIUIEMEHTa,
CK®, moHOIMTOB, MOBHIIICHWE YpOoBHS KpearmHuHa, LUK,
ACJIO, ¢ubpuHOTEeHa) U MPaBOKETYJOYKOBOW HETOCTATOUHO-
cTbI0. Bee BhIIeyKa3aHHbIE N3MEHEHUST O0YyCIIOBIEHBI THIEp-
Bonemueii Beeacteue paspurust OIIL.

Bceem 60mpHpIM OIICTT 1ipu moCTYyIUIGHUH U B TIPOLIECCE Jie-
yernns BeinoHeHB! DKI, OxoKTI. V Bcex 220 GonpHBIX Ha (oHE
OpaJuKapAnH BEIABICHBI ONPEAEICHHBIC M3MCHEHHUS (YHKIIH
MHOKAap/a, UMEIOIIe KOPPEISIIUOHHBIC B3aHMOCBSI3H C HEKOTO-
PBIMHU J1a00PATOPHBIME TTOKA3aTEISIMH.

W3 nokazareneii Tabmuist § crnenyet, uto y 6ompabx OIICTH 1
OCTPBHIM He()PUTHUCCKIM CHHAPOMOM B TIEPBBIC HH 3a00JICBaHHs
HaOJIIofaeTCsl yUTMHEHNE Mepexosa IEeKTPHIECKOT0 HMMITYIbCa
O TIPEACEPANsIM, BBUY 4Y€ro JUTHTEIBHOCTH 3yOra P mpesbimia-
er Hopmy Ha 0.02cek. lnutensHOCTh MHTEpBana PQ u mpomon-
JKUTENBHOCTh Komiuiekca QRS Haxommnch B mpezenax BepxXHEH
nomyctumoii HopMel. Pasmep I1I1 mpepbman Hopmy Ha 0.88 cm,
a pasmep JIII nmpumvepro Ha 0.98 cm. Ppakuus BIOpoca ObLTa
Hibke HOpMEI Ha 4-5%. Y 6ombabix OIICTH ¢ OIIT xapuansHbie
CHMIITOMBI OoJiee BBIPaXKCHBI B BUJIE HAPYIICHHUS TIPOBOJUMOCTH
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IEKTPUUYECKOTO HMITYIIbCA O MPEACEPMSIM H HKEITyI0UKaM, BBU-
1ty atoro Ha OKI" peructpupoBaiuch cienyromme U3MeHEHHs: He-
Gosbiuoe yimpenue 3youa P na 0.02 ¢, yaimuenue narepsana PQ

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

Ha 0.02 ¢ u xommrekca QRS Ha 0.03 ¢. V 31tux GonmbHBIX Oojee
BhIpaykeHa qutaranus npencepauit: [T va 0.91cem, JIITHa 0.93 oM,
a (pakiyst BbIOpoca Hike HOPMBI Ha 7-8%.

Tabnuya 8. Hzmenenusa nekomopuix nokazameneti DKI" u DxoKI"y 6onvuvix ¢ OIICI'H 6 nepgvie 7 Ouell 6onesHu

Moxasaremn Boasnasie OIICTH + OHC Boabusie OIICT'H + OIIII
I rpynna (n=140) II rpynna (n=80)
CpenHee CHCTOIMYIECKOE JaBICHUE 160£12 155+16
CpeaHee 1MaCcTOINYECKOE JJaBICHUE 110+14 11848
YCC /M 58+8 52+10
IIpomomxurensHOCTH 3yb1a P (0,06-0,1cex,) 0,12+0,02 0,12+0,002
TIponomxurensHocTh UHTEpBaa PQ (0,12-0,2 cek,) 0,2+0,02 0,22+0,033
IIpomomxurensHOCTh KOMIUIekca QRS (0,08-0,09 cek,) 0,09+0,02 0,13+0,003
Pazmep I1I1 4,187+0,19 4,214+0,19
Pazmep JIIT 4,28+0,24 4,234+0,28
Opaxnus Beiopoca JDK 51,1£2,93 48,244,775
*»<0.01
Tabnuya 9. Oyenra koppenayuonvlx e3aumoceszeil Oannvix IKI, IxoKI
u nabopamopnwix ucciedosanuii npu OIICI'H npomexatowum ¢ OIITT
Ilapamertpsl IpuTpounthl | Jleikountst Monouutst | COD | I'ematokput ACJIO
B KPOBH B KPOBH
[MponomkutensHOCTH 3y01a P 0,05 0,00 -0,24* 0,1 -0,18 -0,31**
IIpomomxurensHOCTE HHTEpBaNa PQ -0,1 -0,09 0,01 -0,14 -0,04 -0,03
TIponomxkurensHOCTE KOMILTEKCAQRS -0,09 0,12 0,19 -0,29%* -0,03 0,06
Pa3zmep I1IT -0,24* 0,22* 0,24* -0,09 -0,05 0,07
Tlazmep JIIT 0,00 -0,04 -0,17 0,19 -0,28* -0,1
Opaxknust BeIOpoca JDK -0,01 0,02 0,05 -0,32%* 0,02 0,06
* - ecmb KOppenayuoHas 83aumMocss3b ** - cunbHas KoppenayuoHas 3aumocessb
Tabnuya 9a. Oyenka xoppensayuonvix e3aumocesazeti oanuvix IKI, DxoKI"
u nabopamopruvix ucciedosanui npu OIICI'H npomexarowem ¢ OIIT (npodonsicenue mabauywi 9)
I'ema- porenn | KinybdoukoBas Tponoumu- Tponoa-
ITapamertpsl R st B TDALLSE TeJab JKUTEIbHOCTH T
P P ¢ patt HOCTh 3y0na P | kommiexca QRS
[IpomomxuTenbHOCTH 3yO1ia P -0,26* -0,14 0,05 1 -0,11 0,69%*
IIpomomxurensHOCTh HTEpBaia PQ 0,05 -0,29%* 0,12 0,16 0,37%* 0,00
TponomiiTentHocTs 024* | -0,26* 0,07 -0,11 0,37%* 0,23
komruiekca QRS
Pasmep II1 0,19 -0,17 0,15 -0,08 0,23* -0,14
TTazmep JIIT -0,22%* -0,04 0,05 0,69%* 0,07 -0,01
Opaxnus Beiopoca JDK -0,42%* -0,27* -0,29%** 0,08 0,05 -0,29%*

*_ ecmb Koppeniayuonas 63aumMoces3b **_ cunvHas KoppeniayuoHas 63aumMocesi3b

W3 noxkasareneit Tabnuipst 9 cnenyer, uro npu OTICT'H mpo-
tekatouM ¢ Ol cymecTByeT KOppensoHHas B3aUMOCBS3b
MEK/Ty POAODKUTEILHOCTBIO 3y011a P 1 Koin4ecTBOM MOHOLIH-
ToB (0,24%) B aHanu3e kpoBu, rematypun (0,26*), u Hanbonee
BbIpakeHHast B3auMocBs3b ¢ ACJIO (-0,31**) u yBennueHu-
eM pasmepoB npasoro npencepaus (0,69**). TIpomomxuTens-
HOCTh MHTepBasia PQ KOppeysMOHHO CBsi3aHa C MPOTEHHY-
pueii (0,29%*) n ¢ mpomoKHUTENBHOCTBIO KoMmIuiekca QRS
(0,37%%). ImMeroTcst MOJIOKHUTENIBHBIE KOPPEISIIHOHHBIE CBS3H
MeXy [0Ka3aTesIMH IPOAOJDKUTENbHOCTH KoMIiekca QRS
u nporeunypueit (0,26%), remarypueit (0,24*), ypenuueHnem
pa3MepoB mpasoro npencepaus (0,23*), u Haubonee Bbipa-
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xenHas ¢ COD (0,29%*) u npoJOKUTETBHOCTRIO KOMITIIEKCa
QRS (0,37*). Pasmep I1I1 xoppeaupyeT ¢ KOTHISCTBOM 3PHU-
TpounToB (-0,24%), netikorutoB (0,22*) n MmonouuTos (0,24%)
B 00II[eM aHaJIN3€e KPOBH U MPOIOJDKUTEIIEHOCTBIO KOMITJIEKCA
QRS (0,37**). Pazmep JII1 xoppenupyeT ¢ mokaszarejem re-
marokpurta (0,28*) B ananuze kpoBu, remarypupeii (-0,22%) u
OTMEYaeTCsl BRIPaKEHHAs CBSI3b C MTPOIOJKUTEIBHOCTBIO 3y0-
na P (0,69%*). CymiecTByeT CHIIBHO BhIPAXKCHHASI KOPPEIISALIU-
OHHas CcBsI3b MeX Iy hpakuueii Beiopoca JIDK u COD, remary-
pueii, kiryooukoBoi ¢unbTpanuei u pasmepom IIT (-0,32%%*,
-0,42%*,-0,29*%*_0,29), KoppensHOHHAs B3aUMOCBS3b C I0-
KaszaresieM MpOTeHHYpHUH paBHa -0,27*.
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Tabnuya 10. Oyenxa xoppenayuonsix e3aumocesnzeti oannvix IKI, SxoKI
u oannwvix 1abopamopnuix ucciedosanuti npu OICIH npomexaiowem ¢ OIITT

MapameTtpsl 3p:1[;)(:)l:;Tbl ﬂiﬁ:;::;“ Hb I'ematoxkpur | COJ | emarypus
IponomxuTensHOCTH 3yOLa P -0,07 -0,13 -0,15 0,19% 0,03 0,19%
[IpomomxuTtensHOCTH HHTEpBaNIA PQ -0,14 -0,11 -0,03 0,06 0,17* 0,06
[IponomxutenbHOCTh KoMIUTekca QRS -0,27* -0,29%* -0,17* 0,13 0,01 0,13
Pasmep I1I1 0,01 -0,16 0,04 -0,03 -0,11 -0,03
Paswmep JITT 0,03 -0,04 -0,00 -0,05 -0,04 0,17*
Opaxkiyst BeIOpoca JIK 0,09 -0,22%%* 0,25%* -0,02 0,07 -0,02

* —ecmo KoppeniayuoHas 63aumocesi3n, **_ cunvbHas KOppeniayuoHas 63aumocesi3b

Tabnuya 10a. Oyenxa koppensyuonvix e3aumocssizeu oannvix IKI, IxoKI
u OanHbvIx 1abopamoprulx ucciedosanuii npu OIICIH npomexarowem ¢ OIIT (npodonowcenue mabauwt 10)

OGmumii IIpoaoa- IIpoaoa- IIpoxo-
ITapamertpsl 5 AabOymun | ACJIO | UK JKUTEJTbHOCTH JKUTEJTbHOCTH JKUTEJbHOCTH
0esIoK
3youa P PQ koMmiiekca QRS
Hponomscrenbiocts 0,11 -0,12 0,1 -0,03 1 0,1 0,31%*
3y6ma P
HporomkHtenbocts | g -0,18% 0,14 | -0,04 0,1 1 0,24%*
uHTepBana PQ
HporomiTeibiocTs 0,1 0,18% | 028%* | -0,08 0,31%* 0,24%* 1
komruiekca QRS
Pasmep I1IT -0,19* 0,03 -0,14 -0,02 0,03 0,01 0,07
Pasmep JIIT 0,17* 0,12 -0,03 0,18* 0,01 -0,00 0,09
Opaxust BEIOpoca JDK -0,12 0,22%* 0,01 0,02 -0,05 0,09 -0,03

* - ecmb KOppenayuoHas 63aumMocssis,

W3 nannbix Tabmuisr 10 cnenyert, uto npu OIIIT cymecTByer
KOPPEJALIOHHAsT B3aUMOCBS3b MEX/Y IPOIODKHTEIBHOCTHIO
3ybua P u moxazaremsmu remarokpura (0,19%), remarypum
(0,19*%) u Hambosee BbhIpaKCHHAsT B3aUMOCBSI3b OTMEUACTCS C
MPOIOJKUTENBHOCTEI0 KoMIutekca QRS (-0,31%**). Jlmurens-
HocTh MHTepBasna PQ xoppensunonno ceszana ¢ COD (0,17%),
¢ mokazarenem ans0ymuna (-0,18%) 1 ¢ IPOAOIKHUTEILHOCTHIO
xommrekca QRS (0,24**). TIpomoymKUTENPHOCTh KOMITIEKCa
QRS xoppenupyet ¢ ypoBHeM 3putporutos (-0,27*), u neliko-
utoB B kpoH (-0,29%*), remormo6unom kposu (-0,17%), ¢ no-
kazarenem anpOymuHa (-0,18%), antucrpentonusuna (0,28%%*),
BBIPA)KEHHASI CBSI3b OIPEJIeNIeHa C MPOIOJIKUTEILHOCTHIO 3y0Ia
P (0,31**) n nunrepsana PQ (0,24**).

Pazmep III1 xoppenmupyer ¢ mokasaresnieM oOmiero Oenka
(-0,19%), pasmep JIIT - ¢ mokaszarenem remarypuu (0,17%), ¢
ypoBHeM obmrero 6enka (0,17*) u IIUK (0,18*). CymectByeT
BBEIPA)KEHHASI KOPPEISLHOHHASL CBSI3b MKy (Dpakiyei BEIOpo-
ca JOK u moxazarensmu neiikormutoB (-0,22%*), remorno6uHa
(0,25**) n anpOymuna B kposu (0,22%).

V GonbHBIX BTOpOIT rpyrmsl Tspkectsh Tewenus OININ, oGycios-
JICHHasl OJIMTOAaHypHel, MaKporeMaTypHel, THIepTeH3Hel, pac-
MIPOCTPAHEHHbIMU OTekamu, koppenupoBana ¢ OKIT u OxoKI'
nokasaressiMu. [Ipu OIIIT BblpaxkeHHas rUnepBoNIeMUs KIMHUYE-
CKH TIPOSIBJISIACH JICBOYKEITYIOUKOBOM HEIOCTaTOYHOCTHIO M Cep-
JICYHOM acTMOM C 3aCTOEM B JICTKUX , Opanukapaueid. Hapymienne
¢GyHKIMK cepaa o0yCIIOBICHO CIENH(DHIECKUM PEeMOJIeTNpPOBa-
HHEM KapJIOMUOIUTOB KaK BCJISACTBIE NMMYHHOTO BOCHAJICHUS,
TaK | JIEKTPOINTHBIX HAPYIICHUH W TUIIEPBOJIEMHN.

[Tpu OIIIL, OKI" nu3mMeHeHus NposBIUIUCH B BUAE HAPYILICHUH
BHYTPHUCEPAEUHOI M TpeIcepaHO-KeIyJ0UKOBOH MPOBOANMO-
cTH yuiMHeHneM BpemeHH T 3yOroB Ha 0,02 cek., yaauHeHUe
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** - cunvHas KOPPenYuoHas 83aumocessb

untepBana PQ, anesanus cermenta ST, BhICOKUI min oTpuLa-
TeNbHBIN 3y0er; T, HU3KHI BOJIBTaX.

Takum o6pazom npu OIICT'H HaGnromaeTcst CHIDKEHHE BOJIb-
taxa 3yoros OKI, ymmnenne 3youa P, u unrepsana PQ, ymm-
penue komruiekca QRS, aunaranus npaBoro u JIEBOro mpezicep-
nuii. IloBbllIeHHE AaBIEHMs B IOJOCTU IIPABOrO Mpeicepaust
SIBIISIETCS. KOCBEHHBIM 10Ka3aTelIeM MOBBIIICHHS LIEHTPaJIbHOIO
BEHO3HOTO JIaBJICHHs], YTO, B CBOX OY€pelb, IPUBOAUT K IPO-
TPECCUPOBAHUIO MTOYeYHOH Tunonepdysun. bombiie cHmkaeTcs
CK® u yBenmmuuBaercs rumnepBosiemust. Oopmirsercs u ycyry-
OJIsIeTCSl TIOPOYHBIH KPYyT. DTO U €CTh OCHOBHOE 3BEHO ITPOTrpec-
cupoBanust OIIKC. Brieyka3anHble U3MeHeHHs Oojiee BbIpa-
skensl B iepsblie gau OINIT. Haunnas ¢ 6-7 nus 3a0o1eBaHus Ha
(hoHe JTeueHNs KIIMHUYECKUE POSIBICHUS PErPEeCCHPYIOT.

Ilog mamwmM HaOmogeHueM Haxoauiauch 220 OONBHBIX C
OIICTH u OHC myxckoro nona B Bo3pacte oT 18 no 20 ner.
V 140 u3 Hux (I rpynmna) umena Mmecto coxpanHast QYHKIHS M0~
yek, y 80 nmaumenTos (Il rpymnma) passunocs OIII. YV Bcex 6oub-
HBIX HAOJIOaach MpsMasi KOPPESIHs MEXIY JOKaTnu3aluei
CTPENTOKOKKOBOW MH(EKIINH, BPDEMEHEM U TSDKECTBIO Pa3BUTHS
OIICT'H: tak nopaxeHue mo4ex pa3Buiaoch crycrs 7-10 aueit
MOCJIe MEPEHECCHHOTO (apHHIMTa WIN TOH3WLIUTA, U 20-25
JHel nocie crpentoaepMur. OTHOCHUTENBHO JIETKOE KITMHUYe-
CKOE TedeHHe OOJIC3HM M COXpaHHas (YHKLHUS MOuYeK 3a(uK-
cupoBansl y 110 (I rpynmna) u3 140 GoNbHBIX, OTMEYABIINX B
aHamMHe3e ()apHHTUT WM TOH3WUIUT. Y oCTaBHBIX 30 O0IBHBIX
9TOH rpynisl ¢ nepeHeceHHol crpenroaepmueit OHC nporexan
¢ Gostee THKENBIMYI KIIMHUYECKAMU TTPOSIBICHHUSMH.

Cpenn 80 6ompubIx OIICTH + OINIT (II rpynma) nepenecen-
Hasl CTpenToaepMus oTMedanochk y 51. OcranbHbie 29 GONBHBIX
B @aHAMHE3€ yKa3bIBAJIU HA XPOHUYECKUI TOH3UILINT.
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Tsaxenoe knuHnueckoe teyenue OIICTH ¢ pazsutuem OINIT
10cJIe NMEPEHECEHHON CTPENTONCPMHH, MO BCEH BEPOSTHOCTH,
ABJISIETCS PE3YNIBTATOM IOPAKEHHsI KJIETOK KOXKHU, KOIjia IIpoHc-
XOAAT crielu(prIeckue U3MEHEHHs, TIPUBOAAIINE K JeHaTypa-
UM OEJIKOB KIICTOK, KOTOpbIe MPUOOPETar0T KauecTBa aHTUIe-
HOB U JIONOJIHUTEJIBHO ITOpaKaloT KIyOOYKOBBIi ammapar. ITu
HPEIOI0KEeHHS TPEOYIOT TOMOIHUTEIBHBIX HCCIICIOBAHUI.

C nepsbix aneit passurus OIIIl Beipaxennocts OHC, ru-
HEePTOHUS U TUIEPBOJIEMUS ABJSUIMCH OCHOBHBIMHU NPUYMHAMU
CepICYHOM acTMbl M OTeKa Jerkux. Onpenessiach KapTHHA
ocTporo penokapauansHoro cunapoma (OPKC). Habmonanace
npsiMast KOppessilus MEXIY KIMHHYECKUMH IPOSIBICHUSMU
OPKC 1 HEeKOTOphIMH JIAOOPAaTOPHBIMU [IOKA3aTEISIMU, & UMEH-
HO, ypoBHeM cHmkenust C3 ¢paxunn xomruiemenra, CK®, re-
MaTOKPHUTOM, KOJIMYECTBOM MOHOLIUTOB, CTCIIEHbIO BBIPAXKEH-
HOCTH Makporemarypui, nossiienueM yposHs ACJIO u [IUK.

¥V 6onbHbEIXx OPKC nopaskenue cepzua KIMHUYECKH IPOSBIIA-
JIOCh apUTMUEH, MPEICEPIHBIMU U KETYJOUKOBBIMU SKCTPacH-
CTOJIAMH, PA3BUTHEM CEPIACUHOI aCTMBI.

OKI u OxoKI' uccnenoBanus, NpoBeeHHbIE BO BpeMsl IpU-
CTYIOB CEPACYHOM aCTMbI, NPOSIBISUINCH B BUJIE YMCHBLICHUS
BOJIbT@XA, YIIUpeHust 3youa P, yanunenus untepsana PQ, ymu-
penus xkomiutekca QRS, nunmaranuu mpaBoro M JIeBOro mpen-
cepaus. BolieykazaHHble M3MEHCHMS SIBISIOTCA CICICTBUEM
PpeMOIeINPOBAHUS KapIUOMHUOLIUTOB.

ITo nannbM Ox0KI" ncenenosanuii y 6obubix OIIII ¢ cucro-
JMYeCKoil aucdyHKIue (meperpys3Kkoi) NpaBoro KeayaodKka |
JIMaTauen MmojocTel, pacCIMpeHe HUKHEH 100N BEHbI SIB-
JIieTCs IPU3HAKOM TTOBBIIIEHHOTO 1aBJICHUS B IIOJIOCTH [IPABOIO
Hpeicepans U KOCBEHHBIM II0KA3aTesIeM IIOBBIILICHUS LIEHTPallb-
HOro BeHo3Horo nasieHus. Ilociennee, B cBoro ouepens, Npu-
BOJIUT K IPOTPECCUPOBAHMIO TIOYECHUHON THUIOnepy3un, CHU-
xeHuto CK®, 1 COOTBETCTBEHHO YBEIMUYECHUIO TUIEPBOJICMUU.
DTO U eCTb OCHOBHOE 3BEHO Pa3BUTUSA U NPOIPECCHPOBAHUS
OPKC npu OIICT H.

IIpu OPKC pasBurue cepaeunoil actMmel y OGonbHbix OINIT
MOXKHO OOBSICHUTBH CIIEIYIOIIUM (aKTOPOM: aKTUBHOCTH HM-
MYHHOTI'0 BOCIIQJICHHS B [TOYKAX IIPOSIBILIOIIAsICS OCTPhIM Hapy-
meHneM BeeX QyHKUHUH (CHIDKeHHE KITyOOuKOBOH (QHIIBTpaLni,
OJIMTOAHYpUs, TMIEPBOJIEMUS, TUIEPTOHUS, T'MICPKAIUEMMUs)
HPUBOJNUT K IepudepruuecKoll Ba30KOHCTPUKIINH, CHIKSHHIO
nepdy3uu KpoBU B OpraHax, B HEpBYIO 04epe/ib, B KAPIHOMHO-
[UTaX, K HAPYIIEHHUIO JTOCTaBKU KHUCIOPOJa C Pa3BUTHEM HILIe-
MHHU KOPOHAPHBIX apTepHil U HapylleHneM (GyHKIIMA MHOKap/a.
OTH U3MEHEHU yCyTyOIAI0T HapyIeHUE MUKPOLUPKYJISILUU U
HOBPEXICHUE TIOYCYHOH MapeHXUMBbI, YBEIMYUBas TUIIEPBOJIC-
MHIO, YTO NMPHUBOIUT K JONOJHUTEILHOMY HapyLICHHUIO cepley-
HOH JIESITEbHOCTH U PA3BUTHIO CEPACUHON aCTMBI.

PazBuBaercst mopounslii kpyr. Y OGomeHbix ¢ OIICTH 6e3
OIIII (nepsas rpymma) Ha (OHE THIEPTOHHUH, HepHPEPHISCKUX
OTEKOB, I'MIICPBOJIEMUH U OIPEIECJICHHBIX JIA0OPATOPHBIX H3-
menenui noxaszarenu JKI' u OxoKI' Toxe cBUAETENLCTBYIOT O
HapyLeHn QYHKIUH KapIHMOMHOLUTOB, KOTOPbIE KIIMHUYECKH
HPOSBIISUINCH OJBIIIKON, UyBCTBOM HEXBAaTKU BO3IyXa, Oe3 pas-
BUTHS CEPICUHON aCTMBI.

Takum o6pazom: B pazsutur OPKC npu OIICT'H ocHoBHYIO
POJIb UTPAET CTENEHb BBIPAXKEHHOCTU THUIIEPBOJIEMHUHU C T'HIIEP-
TOHUCH, KaK pe3yslbTaT aKTUBHOIO HMMMYHHOIO BOCIAJICHUS
KiIyOouKoBoOro amnmapara ¢ pazsuraem OIIL.

Kak npaBuiio, cepaeunas acTMa He OCJIOKHSIETCSI OTCKOM JIeT-
kux OPKC kxoppenupyer co CTENEeHbIO CHIKEHUS KIIyOOUKOBOM
¢unsrpanuu, C3 dppakineit KOMIIEMEHTa, MOHOIIUTAMH, TIOBbI-
meHueM yposHs LIUK u ACJIO, creneHsio MakporeMaTypuu 1
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runiepronueii. OPKC npu OIICI'H ¢ OHC kak npaBuiio umeet
01aronoyyHbIi HCXON.

BriBoasl. 1. OcTpblil peHOKapaAHaIbHbIM CHHAPOM y OOJIBHBIX C
OIICTH ¢ OCH pa3susaetcs B nepssie quu OIII1. Knnnnuecku
IPOSABIISIETCS MPUCTYIIAMU CEpEUHON acTMbl, Opaaukapauei,
HapyuleHueM putMa. Kak IpaBHJIO HE OCJIOKHSETCS OTEKOM
JICTKUX, UMEET OoJiee OIaronpUsITHbINA HCXOJ.

2. Habmomaercst mpsiMasi KOppeJIsius MeXy 1oKa3aTesei 3Tu-
0JIOTMYECKOro (pakTopa M KIMHHUYECKUM TPOSIBICHHEM 00JIe3HH.
Tsoxenoe Tedenne OIICT'H ¢ OHC u paszButuem OIIIT umeno
MECTO IIPU IIEPEHECEHHON CTPENTOAECPMHUH.

3. Taxectp knunnveckux nposieinenuid OIIT u OPKC xoppe-
JHUPYET CO CTEICHBI0 MAaKPOreMaTypuH U CICAYIOLMMH J1a0o-
patopHbiMu Tokazaressivu: cHibkenneM CK®, C3 dpaxuun
KOMILJIEMEHTa, YPOBHEM MOHOLIUTOB U MOBBILIICHHUEM YPOBHS
UK, ACJIO. ITocneanuii noxaszaresib BbILIE TPU MEPEHECEH-
HOH CTPENTONCPMHH.

4.V Bcex 6ombHbIX ¢ OIICTH kax ¢ passuruem OIIII, tak u
6e3 Hero, 1a0opaTOPHBIM ITOKA3aTeNIeM aKTUBHOCTH HMMYHHOTO
BOCIIAJICHUS! SIBJISIETCSI CTENEHb BBIPAXKCHHOCTU MaKporemary-
pHH, a He IPOTCUHYPUH.

5. IIpu OIICTH ¢ OIIIT ¢paxropamu pucka passutus OPKC sB-
nsiroTest creneb cHmkeHus CK®, C3 ¢pakiuyn KOMIJIeMEHTa,
MaKpOoreMaTypHsi, THIIEPTOHHS, CTEIICHb aKTUBHOCTH OOJIE3HH.
6. ITpu OIICTH ¢ OHC runepponemust COpOBOXKAAETCS NEPU-
(epryeckoil Ba30OKOHCTPUKIMEH U OCTPOil nileMuelt MuUoKapaa
C JJbHEHIINM Pa3BUTHEM JUACTOINYECKOH TUCHYHKIIUH JICBO-
ro XKelyJouKa, npuBosuei k pazsutuio OPKC.
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SUMMARY

CORRELATION ANALYSIS BETWEEN CLINICO-
LABORATORY AND INSTRUMENTAL INDICATORS
OF CARDIAC INVOVLVEMENT IN YOUNG ADULTS
SUFFERING FROM ACUTE POST-STREPTOCOCCAL
GLOMERULONEPHRITIS WITH ACUTE RENO-CAR-
DIAL SYNDROME

Sargsyan M., Minasyan A., Alaverdyan T., Melkonyan A.
Yerevan State Medical University after M. Heratsi, Armenia

Study goal - to study the characteristics of the development
of acute reno-cardial syndrome (ARCS) and correlation analysis
between clinic-laboratory and instrumental indicators of cardiac
involvement in young adults in acute post-streptococcal glomer-
ulonephritis (APSG) with acute nephritic syndrome (ANS) com-
plicated by acute kidney injury (AKI) and without it, to identify
the role of the etiological factor on the course of APSG.

220 male patients with APSG with ANS aged 18-20 were ex-
amined. The patients were divided into 2 groups based on the
functional state of kidneys. The first group included 140 patients
with APSG without ANS, the second group included 80 patients
with AKI.

Impairment of cardiovascular function was observed in all
220 patients. In 71.4% of group I patients bradycardia occurred,
in 83.7% of group II patients, in addition to bradycardia, extra-
systolic arrhythmia was observed. Lung congestion occurred in
17.8% of patients of group I and in all patients of group II. ECG
and Echocardiography studies conducted during the cardiac
asthma attacks occurred as a decrease of voltage, broadening
of the P wave, lengthening of the PQ interval, broadening of the
QRS complex, dilatations of the right and left atrium.

Thus in the development of acute reno-cardial syndrome
(ARCS) the degree of manifestation of hypervolemia with hy-
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pertension, as a result of active immune inflammation of the
glomerular apparatus with the development of AKI, plays the
main role in the development of ARCS with APSG. ARCS is
clinically manifested by cardiac asthma attacks, bradycardia,
and rhythm disorders. The severity of clinical manifestations
of AKI and ARCS correlates with the degree of macrohema-
turia, GFR decrease, complement C3 fraction, monocyte level
and increased levels of CEC (IIUK), ASLO. As a rule ARCS in
case of APSG with ANS in young adults has a successful out-
come. There is a direct correlation between the indicators of the
etiological factor and clinical manifestation of the disease. The
course was severe in case of previously occurred streptoderma.

Keywords: acute nephritic syndrome, cardiac involvement in
young adults, remodeling of cardiomyocytes, correlation analysis.

PE3IOME

AHAJIN3 KOPPEJISIIUU KJIMHHUKO-JIABOPATOP-
HbIX U UHCTPYMEHTAJBHBIX IMOKA3ATEJEMR
IIOPAKEHUS CEPILA ¥ MOJIOAbIX BOJIBHBIX C
OCTPBIM INOCTCTPEIITOKOKKOBBIM ITTOMEPY-
JIOHE®PUTOM U PEHOKAPIUAJIbBHBIM CUHAPO-
MOM

Caprcsin M.B., Munacsin A.M., Anasepasia T.I,
Meuikonsin A.M.

Epesanckuii  20cyoapcmeeHtblil MeOUYUHCKULL  YHUGEPCUMEN
um. M. I'epayu, Apmenus

Llens wncciaenoBaHHs - H3YYUTh OCOOCHHOCTH pa3BHTHS
octporo peHokapauaiabHoro cunapoma (OPKC) cepaua u xop-
PEISILMOHHBIN aHAIN3 KIMHHUKO-Ia00PaTOPHBIX U HHCTPYMEH-
TaJbHBIX IOKa3aTesell y MOJIOABIX MPU OCTPOM IOCTCTPENTO-
kokkoBoM miomepynonedpure (OIICI'H) ¢ ocrponedpuruue-
ckuM cuHapomMoM (OHC) OCIOXKHEHHBIM OCTPBIM IOYEUHBIM
noBpesxaernem (OIIT) u 6e3 Hero.

O6cnenoansr 220 6oabubIx OTICTH ¢ OHC myskckoro nona
B Bo3pacte ot 18 1o 20 ner. Ha ocHOBaHNY (yHKIIHOHAIBEHOTO
COCTOSIHHSL TTOUeK OOJNbHBIC OBUTH pasfiesieHbl Ha 2 rpynmbl. B
nepsyto rpymny Bouun 140 6ombubeix ¢ OIICTH 6e3 OIIII, Bo
BTOpYyIO - 80 GonbHbIX ¢ OINII.

Hapymenue QpyHKUNH cepaedHO-COCYANCTON CHCTEMBI Ha-
omronanocs y Beex 220 6onpHBIX. Y 71,4% GonbHbIX | rpymn-
bl MeJa MecTo Opaaukapaus, y 83,7% 6onbubix 11 rpymnmsr,
IOMHMO OpajnKapIuu, HaOII0IANach IKCTPACHUCTOIHNYECKAs
aputmus. 3acToif B jnerkux ormeuancs y 17,8% OGonbHbix |
rpynnsl 1 'y Bcex OonbHbIX I rpynmsr. OKI n OxoKI uccie-
JIOBaHUsI, IPOBEJCHHBIC BO BPEMsI IPUCTYIIOB CEPIIEUHOIl acT-
MBI, IPOSIBJISIIUCH B BUJIC YMEHBIICHUS BOJIBTAXA, YIIHPCHUS
3ybua P, ynnunenus unrepBana PQ, ymupeHus KoMIulekca
QRS, aunmarauusiMu nMpaBoro M JIeBoro npexacepaus. Takum
o6pasom, B passutun OPKC npu OIICT'H ocHoBHyI0 poib
UTpaeT CTEIEeHb BHIPAXXCHHOCTH TUIIEPBOJIEMHH C TUIIEPTOHH-
eif, KaK pe3ylabpTaT aKTUBHOI'O MMMYHHOI'O BOCHAJICHMS KIIy-
6oukoBoro annapara c¢ pazsurrem OIIIl. OPKC npu OIICT'H
¢ OHC y mMonoapIx, KaK NPaBUIIO UMeEJ OJIaronoayydHbld nc-
xox. OPKC xnmHMuYecKky HpOosBIIsieTCsl NPUCTYyaMH cepied-
HOM acTMBbl, Opaaukapjaneil, HapylieHHeM puTMa. TsokecTb
kauHndeckux npossiaeHuil OIIIl u OPKC xoppenupyer co
cTenenplo Makporemarypuu, camxennem CK®, C3 dpakuu
KOMILJIEMEHTA, YPOBHEM MOHOI[MTOB U MOBBIIICHUEM YPOBHS

LUK, ACJIO.
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ACHEKTBI PEABUJINTALIMUA MBIIIEYHOM
U BETETATUBHOM HEPBHOM CUCTEM Y JIMI C TEHOMHBIMU ABBEPALIMSIMHA

"Kouaxunze H.I'., 2MauBanun H.B.

Tpy3unckuil 20Cy0apcmeentblil yueOHblll YHUgepcumem Guuiecko20 60OCRUMAanUs U Cnopmd,
kagheopa anamomuu, guszuonoauu, Guonocuu u duoxumuu,; >Tounrucckutl 20CyOapcmeennbill MeOuyuncKuil ynusepcumem, I pysus

Cungpom JlayHa, kak ocobeHHast (hopMa XpOMOCOMHOU aHO-
MaJIMH, TPUBOJAIIAS K YMCTBCHHOW OTCTAJIOCTH M OTpaHUYC-
HUIO (DEHOTHUITUUCCKUX BO3MOXKHOCTEH OpraHm3ma, BIICPBBIC
onucau JI. Jlaynom B 1886 rosy.

C Tex BpeMeH 3a00JICBaHUE OCTACTCS B ICHTPEC BHUMAHHS
YUEHBIX, TaK KaK YHCJIO JIUII, CTPaJaroIuX cuHapoMom JlayHa
HEYKJIOHHO BO3PACTaeT, OJHOBPEMEHHO YBEIMYMBACTCS KOJIU-
YEeCTBO U HAMPABJICHHOCTh HAYYHBIX U METOIMUCCKUX pa3pabo-
TOK B 00JIaCTH 3THOJIOTUH, TeHe3a U JIeueHus cuupoma JlayHa.
OpHaKO MyOIMKAIIUi, TIOCBSIICHHBIX PCAOMIUTAIMH JIUIL C CHH-
npomoM JlayHa B TOM YHCIIC C HMCIOJB30BAHUCM (DH3HUYCCKHX
HArpy30K, HEMHOro. Bompoc OTHOCHTENBHON peaduinTanuu
OOJIBHBIX Ha OCHOBE (DU3UUCCKUX HATPY30K OCTACTCS MPAKTUYC-
CKH HEU3YYCHHBIM, (HOPMHUPYsI ONPEICICHHBI METOANYCCKUN
JIe4eOHBIN 1 HAYYHO-MIPAKTHUYCCKHI «BaKyyM» B pasJielie maro-
JIOTHiA, 00YCITOBICHHBIX XPOMOCOMHBIMU aHOMAJTUSIMH.

JloMuHUpYFOIIEe 10 ceif ICHh MHCHHE O HU3KOH BEDKHBAEMO-
CTH JIeTeH, CTpaaloNx CHHIpoMoM JlayHa, sIBIISIETCSI HECOCTO-
SITCJIHBIM, T.K. CBEJICHUS O BBICOKOM MOKA3aTeJIsIX CMEPTHOCTH
OTHOCSTCS TOJIBKO K CJIydasiM C TSDKCJIBIMU BPOXKICHHBIMU CH-
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CTEMHBIMH TTOPOKaMH, B YaCTHOCTH, CO CTOPOHBI Ceplia U CO-
CY/IOB; OJTHAKO, M B 3TUX CIyYasx HEMOCPEICTBCHHOM PUUNHOM
JICTJIBHOTO KMCXO/1a OOBIUHO SIBISICTCS MHQEKIIHS, OCIOXKHUB-
masi oOIIMi TsDKENbId (DOH, BBI3BAHHBIN HEMOJHOIICHHOCTHIO
CHCTEMBI KPOBOOOPAIICHUSL.

Takum 00pa3oM, yBEJIIMUEHUE YaCTOThI POXKIAEMOCTH JIETeH ¢
cunapomom Jlayna [3,11,13,15,36,37] u pacnpocTpaHeHHOCTH
nanHoW matonorun [12,14,16,19,33] craBst mepen HeoOXoau-
MOCTBIO TIPOBE/ICHUSI UCCIICIOBAHUIA 1O 1IEJICHAITPABICHHOM Te-
panuu U peabWINTAIUU STHX JCTCH.

Omnpenenenrie cunapoma JlayHa Kak CIIOKHOTO KOMILIEKCA
(hakTOpOB: 3aJCPKKH PA3BUTHSA, B TOM YHCIC SHIOKPUHHON U
HEPBHOM CHCTEM, HAJIMYME MEHTAILHOTO JIe()eKTa HEIO0CTATOU-
HOCTh M Pa3BUTHEC BTOPUYHBIX JUCTPODYUUCCKU-IETCHETAPUB-
HBIX U3MCHEHHIA JUKTYET HCOOXOMMMOCTb Pa3pabOTKH METOIOB
Tepanuu JIl C JaHHOW aHomayinedl. OCHOBHBIM MPUHIIUIIOM
SIBJSICTCS] CTUMYJISIIIUS TIPOIICCCOB Pa3BUTHS OPraHU3Ma C OJTHO-
BPEMCHHBIM YCHJICHUEM TOPMOHATIBHOW JICSITCIILHOCTH U METa-
00JIn3Ma, YCTPAHSIONIMX MCHTAIBHBIA JCQUIUT C MPEBEHINCH
(DU3UYCCKOTO U MHTEIUICKTYaIbHOTO onpsxicHus. Hapsay ¢ me-
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JMKaMEHTO3HOI Teparueit, ocobast posib B Tpoliecce peadbuim-
TaIMU OTBOAUTCS JIeUeOHOM QUBKYIBTYpE.

B cBsi3u 9THM, MHOTOJICTHHE HAOIIOIeHNST OOJIBbHBIX CHHPO-
MoMm JlayHa, MHOro(akTOpHOE H3y4YCHHE HWHIMBUIYAILHOTO
reHesa, JaHHbIE COOCTBEHHBIX HAy4YHO-IPAKTHYECKUX TPYHOB,
a Take MHOrux wuccienosarened [1,2,4,6,7,14,17,18,32,33]
JICTITH B OCHOBY pabOo4mX MPEAMOIKEHHHN O 11eJIeCO00pa3sHOCTH
NpUMEHEHHsT PeaOMINTALMOHHBIX (U3NYECKUX YIPAKHEHUH B
KadecTBe (haKTOpa BOCCTAHOBIICHUS] TOMEOCTa3a y JIMI C CHUH-
IpoMoM JlayHa B KOMILIEKCE CO CIICLUAIbHON CTUMYIUPYIOIIEH
Tepanuen.

[Mpenmnonaranaock, 4To ATH J[Ba METOIA TEPAINHU, BO3ACHCTBYS
OJITHOBPEMEHHO, MOTYT CTHUMYIUpPOBaTh Y(PPeKT MeauKaMeH-
TO3HOI Tepanuu. B Toxke Bpems U3BECTHO, YTO JIEKApPCTBEHHOE
BO3/CHCTBIE Hapsay ¢ HeOOIbINM d(P(EeKToM, B HEKOTOPBIX
Cily4asiX MPHUBOAUT K OLIYTUMBIM ITOOOYHBIM SIBICHUSIM (IHC-
HENTHYECKUE CHMITOMBI, [ICHXOMOTOPHOE MepeBo30yKAeHNE,
pazzipaXkeHUe KOXKHBIX TIOKPOBOB U CIIM3UCTHIX 000JI0UEK PTa, YCH-
neHue 3yoHoro kapueca) [8,10,18,21,22,26,31]. Crnenyer noquep-
KHYTb, YTO B PEAOMIIMTALIMOHHOM PEXUME (PU3HMIECKUE YIIPAKHE-
HUS1 YCIIGIIHO TIPUMEHSIIOTCSI TP COBEPILIEHHO Pa3HbIX Mo (opme
U TSDKECTH 3a00JI€BaHUSAX, T.K. OOIIEU3BECTHO, YTO IO/ BIMSHHEM
PeryisIpHBIX (U3MYECKUX YHNPHKHEHUH B OpPraHHU3Me YeloBeKa
(OpMUPYETCsST KOMIUIEKC CTPYKTYPHBIX M (DYHKIMOHAJIBHBIX W3-
MEHEHHI, B KOTOPBIX MBILIEYHOI AKTUBHOCTH IPHHAISIKHUT BEJTY-
11ast poJib B Pa3BUTHH HEPBHOI CUCTEMBI, MBILIEIHOTO U KOCTHOTO
CKeJIeTa U BHYTPEHHHUX opraHos [9,23,25,34].

OTMedeHo, uTo (U3MONOrHYecKasl CYIIHOCTh 3aHsITUH (u-
3MYECKUMHU YIPAKHEHUSIMU 3aKI04aeTcsi B (DOPMHUPOBAHUM
KOMIUIEKCa MPOrPECCUBHBIX M3MEHEHHUIT 110]] BIMSHHEM MHOTO-
KpaTHO COBEpIIAaeMOI MBIIIEYHOH paboThl ¢ MOCTENEHHO YyBe-
JIMYUBAOLIEHCs HAarpy3kod. DTH M3MEHEHHUS JIe)KaT B OCHOBE
00I1[er0 COBEPLICHCTBOBAHMS OPraHU3Ma M MOBBIIICHUS o pa-
00TOCIOCOOHOCTH B pe3ysibTaTe TPeHUPOBKH [5,27,29].

BaxHo Taroke, 4TO B poLiecce TPEHUPOBKH YCTAHABIHNBAIOT-
Csl HOBBIC ONTHMAJIbHBIC B3aMMOOTHOILICHHS B JEATEIBHOCTH
BCEX CHCTEM, OJarofapsi yaydlICHHIO KOOPAMHUPYIOIISH poiu
LUEHTpaJIbHON HepBHOU cucteMsl [20,24,27,28,30,35].

BelmreniepedrcieHHbIe  OJIOXKUTENNbHBIC CIABUTH, BBI3BaH-
Hble (PU3UUECKUMH yIIPAKHEHUSIMU, COCTABMIIM OCHOBY HAIINX
IPEANOTIOKEHUH O BO3MOKHOM BOCCTAHOBUTEIBHOM BO3ZCH-
CTBUHU (PU3UUESCKUX YNPAKHEHUH Ha OPraHu3M OOJIBHBIX C CHH-
npomoM JlayHa.

Llenbio nccienoBaHus IBUIOCH MO3HAHUE CYLIHOCTH (PU3HO-
JIOTMYECKUX MEXaHU3MOB U ONpe/eeHHEe ONTUMAIBHON MOIII-
HOCTH (pM3MUECKON HArpy3KH Ul pa3pabOTKH CIELHAIBLHOTO
KOMIUIEKCa (pU3HUECKHX YIPAKHEHHH.

3agaun uccienoBaHus: 1) onpenenuTh CyIHOCTh HepecTpoil-
KU (PU3HOJIOTUUECKUX CHCTEM IIPU UCIIOIb30BAaHHUH CIICLHATBHO
pa3paboTaHHOrO KOMIUIEKca (GU3NUECKUX YIPAXHEHUI Ha MBbI-
IICYHYIO U BEreTaTHBHYIO HEPBHYIO CHCTEMBI.

Marepuan u mertonbl. MccrnenoBaHsl @ ¢ CHHIPOMOM
Jayna, crapuiero mkoJbHOro Bo3pacra. KimHuyeckuuit nua-
THO3 MOATBEPIKACH Ha OCHOBAHWHM OOHAPY)KSHUsI TPHCOMHU IO
21-o1t xpoMocoMe. AHaMHE3HbIE JaHHbIEC Y UCCIICAYEMBIX IIPaK-
THUYECKH HE OTIIMYAIIUCH: BO BCEX HAOIIONCHUSIX UMEICS MOPOK
cep/la, CTeHO3 MarkCTPalIbHBIX COCYJOB, aHOMAJIUH CKeJleTa
U COMaTHYECKOW MBIIIEUHON CHCTEMBbl, HApyIIEHHs aHATOMO-
(U3HONTOTHYCCKUX (DYHKITHA.

KoHTposbHYI0 TPyYIIy COCTaBMIIN JIMLA C KIMHUYECKUM JHa-
THO30M - cuHApOM JlayHa, ¢ HOATBEPKICHHBIM KapHOTHUIIOM
— Tpucomus 1o 21-oif xpomocome. Y suil 00eux Tpymni ObUTH
CXOXKHE JIaHHBIE aHAMHE3a M PEKUM JKU3HEICSITEIIbHOCTH.
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JIuua, oObeaHEHHbIE B KOHTPOJIBHYIO IPYIIY, MOTyYalu
JIMIIb MEJUKAMEHTO3HYIO Teparuio.

B unccienyemoii rpynmne ¢pusndeckas Harpyska (B KauecTBe
peadMIMTAMOHHOTO CPEJICTBA) HPUMEHsIach B TEUCHHE
JABYX JICT. NHTEHCUBHOCTDH Harpy3Ku IO3TaltHO MEHJIACh OT
MHHUMYMa K MakKCUMYyMYy, C YU4E€TOM (I)yHKL(I/IOHaHbeIX BO3-
MOXKHOCTEH HCCIIeIyeMBbIX, Yepe3 Kax/ble IIECTh MECSIEB,
I0ATOMY BECh MPOLECC MCCIIEOBAHUS ObLI pa3ielieH Ha de-
TBIpE JTAara.

[Monyyennyto nHpopmaruo 06padbaTbiBaIu METOOM BapHa-
LMOHHOM CTaTUCTHKY C UCTIONIb30BaHUEM t-KpuTepusi CThIOICH-
Ta B nporpamme SPSS 20.0.

B xoze uccnenoBanus, 4715 MOJCYETA YaCTOThI CEPACUHBIX CO-
kpamenuit (HCC) onpenensanu naTepBaisl R-R u nogcuursiBa-
JIM 9aCTOTY CeP/ICUHBIX COKpaIleHuit o popmysie UCC = %.

Jliist onpenienieHust apTepuaIbHOTO JABICHUS IIPUMEHSUIH ay-
CKOJILTATUBHBIA METO/I.

Jlnst onpenenenus nnnexca Kepo ucrons3osanu hopmyiy

UK = %. rae J-nasnenue, I1-mynbc.

Koadpuunent sxonomusanuu kposoobdpaienust (KOK) BbI-
yucisut o popmyne KOK=(CJ- /1) 11, rne C/I-cucronnueckoe
nasienue, J1JI-nuacronnueckoe nasienue, [1-mysnbc.

Kuznennyio emxocts Jierkux (OKEJI) onpenernsiiu meroaom
CHMPOMETPUU Ha cyXoM chupomerpe. M3mepsun o0beM BO3-
ayxa, nonyquHmﬁ Ipru MaKCUMaJIbHOM BBIAOXE, ITOCJIE MaKCU-
MasbHOro Broxa (cnimpomerp nopraruBubiii «CCII», Baseline
(Fabrication Enterprises Inc.) CIIIA).

MaxkcumansHoe norpebdnenue kucnopona (MIIK) onpenesns-
JIM KOCBEHHBIM MeTozioM 110 metonuke B.JI. Kapnimana. Paborty
IPOBOIMIIN Ha Besoepromerpe «MoHapk», MoHnapk, LlIserust) ¢
CHJION MEXaHHUYECKOTro TOpMo3a 2 KiI, paboToit 0HOro 060poTa
—2,6=12 xrm.

Curosoit unzeke (CH) Beraucisuii mo Gopmyiie:

Besinuuna cuiibt
Macca

CH - 100%.

Benuuuny cunsl u3Mepsnu pyuHsiM guHaMomeTpom «IIP-
120», maccy Ha Becax «BM 150».

Jlns onpeneneHus AEKTPOIPOBOAUMOCTH KOXKU IMPUMEHSIIN
METOJl MCCIIEN0BaHUI KoykHO-rasnbBaHudeckoi peakuuu (KI'P)
no merony M.P. TapxaHoBa. 3Ha4eHHs MOTSHIMAIOB (PUKCHPO-
BaJIM YyBCTBUTEJIBHBIM raJIbBAHOMETPOM.

B kauectBe peabuanTaMOHHON (HH3MUYECKOH HATPY3KH MPHU-
MEHSUTH COCTABJICHHBIH HAMH KOMIUIEKC (PM3NYECKHUX yIpaXKHe-
HUH.

ITpu cocraBiaeHnn KoMIuieKca GU3NUSCKHUX YIPAKHEHUH IS
JML ¢ cuHApoMoM JlayHa y4YHMTBHIBaIMCh CIEAyIOIIUE Hapame-
TPbI: aHOMAJIMU DPA3BUTUSL M JUCPHYHKIHMS (HU3HOIOTHUSCKHX
CUCTEM, KOTOpbIe XapaKTepHbl 11 cuHapoma [layHa; Xapak-
TEPUCTHUKA YUPESIKICHUH, IIe HAXOIWINCh UCCIIeyeMble JIMLA;
YCIIOBHSL U MECTO HPOBEICHUS PeaOMIMTALMOHHBIX YIpaXKHEe-
HHI; yPOBEHb YMCTBEHHOTO Pa3BUTHS HCCIIEYEMBIX JJIsI BBIOO-
pa CpPaBHUTEJILHO MPOCTHIX, JIETKO BBINOJHUMBIX YIIPAXKHEHHH.
MouiHocTh (U3MYECKOil HArPY3KU PacCYUTHIBAIM 110 hopMyIie:

N e, rae A — KOJIMYECTBO BBIMTOJIHEHHBIX JIBHIKCHUM, t -
e;mm«llua BPEMCHH.

Pe3ynbTarsl n 06cyxnenue. Moiweunasn cucmema

Pesynbrarhl HaMMX UCCIEIOBaHUN MTOKA3bIBAIOT, YTO IPUMeE-
HeHHe (PU3MIeCcKoil Harpy3ku MoIHOCThI0 N=30 Krm/c B Teue-
HHE IIECTH MECALEB B UCCIIEAYEMON I'PYIIIE BBI3BAJIO MOBBIIIIE-
HHE MHJIEKCA CUJIBL, B CpeHeM, Ha 1,4 (?=1,4), C KBaJIpaTHYECKUM
otkioHeHneM 0,9, pakTudeckoe 3HauCHHUE t KPUTCPHSI t¢=6,4
(mocroBepuocts p=0,05, t¢>tr).

Ha mporsokeHun ciienyrounx ILIECTH MECSLEB B KauecTBE
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peadMINTALOHHOTO CPEeJICTBA MPUMEHSUIH (U3MYECKYI0 Ha-
rpy3Ky MomHOCThI0O N=50 Krm/C, 4TO HPHUBEIO K YBEIMICHHIO
MHJIEKCA CHUIBI, B cpemHeM, Ha 2,2 (X=2.2) ¢ KBajpaTHICCKUM
oTkiIoHeHHeM +0,32, GakTHUeCcKoe 3HAYCHUE t KPUTEPHS t¢=6,4
(mocrosepHocthb p=0,05, t ¢>tr)'

Ha ocHoBe MOpdo-(yHKIIMOHATBHOTO COCTOSIHHSI OOJIBHBIX HC-
CIIeyeMOH IPYIIIbI, MOIHOCTh (PU3HYECKOM HArpy3KH YBEIMUMIIA -
N=70 Krm/c, BCIEACTBHE ITOr0 MHEKC CHIIbI YBEITHUIIICS, B CPETHEM,
a 2,2 (X=2.2) ¢ KBAXPATHYCCKIM OTKIIOHEHHEM +0,6, (aKTHueckoe
3HAYCHHE t KpUTEPUS t¢=1 5,5 (mocroBepHocth p=0,05, t¢>tr).

3a JBa rojia uccienoBaHuil y O0NbHBIX ¢ cuHApoMoM JlayHa,
OGLCJII/IHGHH]:IX B KOHTPOJIBHYIO I'DYIIILY, IIOKa3aTelb ACATCIb-
HOCTH MBIIIECYHON CHCTEMBI HE MCHSJICS, IIPOBEPKa IOKasala,
4TO MHJEKC CHIIbI OOJNBHBIX KOHTPOJIBHOW TPYIIIBI PaBeH, B
cpennem, 31,5+8,6 (puc. 1).

d +0.32
34 i

335 |7 1209

33 |7,
325 [

3z ¢
31,5

a1 7 186
305 |7,

20 30 a0 50

o 10 [} 70

B HoHTponbHaa MowHocTe 30 krm/c B MowHocTe 50 krmfc B MowtocTe 70 krm/c

Puc. 1. Hoxasamenu CHU y nayuenmos ¢ cunooimom Jayna
nocie ¢uzuuecroii mepanuu

& X
33.7- cu
32.9
315 }—
0 %% s 2 N;m!

Puc. 2. Uzmenenue CU bonvnvix cunopomom /layna npu mouwy-
nocmu ¢usuuecxoti naepysku 30, 50, 70 kem/c

U3 coobpasicenuil HaznsoHoCmu U300pax3cenus no ocsim ao-
cyuccol U OPOUHAMbL BLLOPAH PA3HBLIL MACUMad

Ha ¢one peabunuranny GyHKIHOHUPOBAHHS MBIIICUHOH CH-
creMbl pu3nyecKas Harpyska y NalueHToB ¢ CMHIpoMoM JlayHa
BbI3BaJIa YMEHBIICHHE MBIIICYHOW KOHTPAKTYPBI, IPEIYIPEikK-
JeHue 1eopMaly pa3IMdHbIX YacTel Tena, yIydllieHue Koop-
JUHALUK. DTH U3MEHEHHUs, 110 BCel BEPOSITHOCTH, 00YCIOBIICHBI
OIPE/ICIICHHBIMA OMOXUMUYECKUMH CIBHI'AMH, HPOUCXOSIIHI-
MM B OpraHM3Me MalUeHTOB MOJ BIHSIHHEM (PU3MUYECKON Ha-
IPY3KH. A HMEHHO, CyIIIECTBEHHBIM MOBBIIICHUEM aKTHBHOCTH
(epMEHTOB, KOTOPBIC OIMPEACISIFOT CKOPOCTh 000pOTa paciie-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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wieHust 1 pecunre3 gpocdorenos (ATD, AID, AMD, KPD), B
YaCTHOCTH, MHEKHHA3U U KpHaTHH-(PochOoKuHa3bl, B cBOIO oue-
pelb, AeSTENbHOCTh PeaOUITUTUPOBAHHBIX BHYTPEHHUX CHCTEM
JIOJDKHA OKa3bIBaTh peuIeKTOPHOE BIHMSHHE Ha (QyHKIHMOHAIIb-
HOE COCTOSIHUE CKEJIETHOW MYCKYJATypbl (BUCLIEPO-MOTOPHBIE,
o0ecnevnTb BHICOKYIO (DyHKIHIO IIPOIIPUOPELIETITOPOB, BO30Y K-
JAIOIINXCS IPH COKPAIICHUSIX CKEIETHBIX MBIIIIL U SIBIISIOIINX-
Csl HA4aJIbHBIM 3BEHOM Pe(IICKTOPHON PEeryISIIUK UX HapsDKe-
HUSI 1 IHTCHCUBHOCTH COKpaieHus (tabnuia 1, puc. 2).

Becemamueénas uepsuas cucmema. IlomydeHHbIE 3KcCHepu-
MEHTaJIbHbIE JaHHBIE (PHC. 3), OKA3aJM, 4TO MO/ (HU3UIECKOM
Harpy3Kkoit MOITHOCTBIO 30 KIM/C 3JI€KTPOIPOBOAUMHOCTD KOXKH
(OIIK) nmanuentoB ¢ cuuapomoM JlayHa, 0ObCIUHEHHBIX B HC-
CJIelyeMOH IpyIIIe, NOBBICHIIACH, B c_pe)meM, Ha 2,1 (X=2,1), ¢
KBaJpaTHUCCKUM OTKJIOHeHHEeM £0,5, (pakTHueckoe 3HaucHUE t
KpuTepus t ¢=2,1 (mocrosepHocts p=0,05, t ¢>t,)-

V Tex e OONbHBIX, HA MPOTSHKSHUH CIISAYIONHX IECTH MeCs-
1IeB TlepeMeHHas (hu3nUecKasi Harpy3ka MOIHOCTbI0 N=50 krm/c
BBI3BAJIa [TOBBIIICHUE AJIEKTPOIIPOBOJUMOCTH KOXKH, B CPETHEM,
Ha 2.4 (§=2,4), C KBaJpaTHUYCCKUM OTKIOHEeHHEeM 0,8, dakTu-
YeCKOe 3HAueHHE t KpUTepus t¢=2,02 (mocroBeprocts p=0,05,
t,>t).

B koHIIe rccenoBanuii, mocie npuMeHeHus pu3nIeckoi Ha-
rpy3ku momuHocteio N=70 krm/c DTIK y 60nbHBIX HccexyemMoii
IpyHIbl BO3pOCia, B cpeaHeM, Ha 2,1 (X=2,1), ¢ kBagparuye-
ckuM oTkJIoHeHHeM +0,9, dakTudeckoe 3HauYeHHE t KPUTEPHS
t¢=2,6 (mocroBepuocts p=0,05, t¢>tr).

Bo Bcex Tpex ciyuasx, ecrectBeHHo, KI'P ymenbinmiacs Ha
cootsercTBytonue DK BenndynHbI.

Ax
4284
132

89,9

B ) 30 50 70 =N(Kru4c)
21 KIP

3,7

-397,2]

72

Puc. 3. Usmenenue KI'P nayuenmog ¢ cunopomom Jayna npu
mowgnocmu uzuuecxotl nazpysku 30, 50, 70 kem/c

Ha coobpadicenull Ha2IsIOHOCMU U300PANCEHUs, N0 OCIM A0-
cyuce u opounam evlOpan pazuvlil Macumaéd

DJEeKTPOIPOBOIUMOCTb KOXH Yy MAIEHTOB C CHHAPOMOM
JlayHa KOHTPOJBHOW IpyIIBI 32 BpeMs MCCIIELOBAHUI HE Me-
Hsutach. IIpoBepka mokaszasa, 4To y MALMEHTOB KOHTPOJIBHOM
rpynnsl OIIK paBHa, B cpennem, 18,5+1,6 (Puc. 4).

Tabnuya 1. Kosppuyuenm rxoppensayuu CHU nayuenmos ¢ cunopomom Jayna om mMowHOCmu (pusuieckoil Hazpy3Ku

Xi Yi X, —X Y; Y X; —X)-(¥; - Y) (X;— X)? ¥; - ¥)?
30 1.4 20 05 10 400 0.25
50 22 0 0.3 0 0 0.09
70 22 20 03 6 400 0.09
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Tabnuya 2. Kospgpuyuenm xoppenayuu 11K (KI'P) nayuenmos ¢ cunopomom [layna om mownocmu ¢pusuieckoi Hazpy3Ku

— — = = — — 2
X; Y; X;—X Yi;i-Y | (Xi—X) (Y;-Y) (X; — X) (Y;—Y)
30 2.1 =20 -0.1 2 400 0.01
50 2.4 0 0.1 0 0 0.01
70 2.1 20 -0.1 -2 400 0.01
ny=—0.83
N - a0 - JIMTEPATYPA
0 | L Jmbogodg b.a. ©bd s@oggadog®o Lobmgbols s Jom-
1V dobmdgdols gLfogams ©oybol LobpMmMmdon ©ssgowgd-
gams 39Mm0ggmogmo bolbaols @odgmiodgodo. Lod-
al ) = dmms 39003065, mdognolo, (1981), Ne1.
v ” ” . " . o - 2. Jobsgodg 6. JOmInbmdge odmmggzens Bm®dgoo

B KoHTpoAbHaR MolwrHocTs 30krm/c B MowHocTs 50kom/c B MowHocTe 70 krm/c
Puc. 4. Usmenenue KI'P nayuenmos ¢ cunopomom [ayna npu
Mmowgnocmu pusuueckoii nazpysku 30, 50, 70 kem/c

Jlnst BeISICHEHHMS 3HAYeHUsI (haKTOpa MOILIHOCTH B CTPYKType
peaduInTanuy — 3TO pacueT Koddduitnenta koppesiun. Hamu
HCIIOJIb30BaHa KOPPEISIIIMOHHAs CBSI3b, KOIAa OfHOMY ((haxTu-
YEeCKOMY) 3HAUCHMIO NPHU3HAKa (apryMeHTa) COOTBETCTBYET He-
CKOJIBKO 3Ha4YeHHH (DYHKIHIL.

KoadduumeHt koppensiuu ny KOXXHO-TaJIbBAHUUYECKOU pe-
aKIMU OT MOIIHOCTH (pU3UUECKON HArpy3KU MPEICTABISIET CO-
00ii OTpHUIIATENBFHOE YKCIIO, TPUOIKEHHOE K eUHUIe (Tabnu-
na 2).

B BereratuBHON HEpBHOH cHcTeMe OpraHu3Ma HallUEHTOB
¢ cunapomoM JlayHa, mox JelcTBHeM (DU3HYECKOIl Harpys3KH,
110 BCEH BEPOATHOCTH, IPOUCXOAUT YIIydllIeHHe Ipolecca, Bo-
BJICUCHUE BCEX 3BEHBCB BETeTaTHUBHOW HEPBHOM CHCTEMBI B
OTBETHBIC PEaKIN{, BO3HUKHOBEHHE M 3aKPEIUICHHE BBITOIHBIX
JUIS OpraHnu3Ma TalMeHTOB IPUCIIOCOOUTEEHBIX M3MEHEHHH, pas-
BUTHE (DYHKI[MOHAIBHOI NMEpecTPOHKH BereTaTHBHOW HEpPBHOM
cucteMbl. lleneHanpaBieHHas peryisipHas MblliedHas paborta
YIIy4llIaeT COINIACOBAHHYIO JEATEIbHOCTh JBUTATEIbHBIX M Bere-
TaTUBHBIX LIEHTPOB, a Bbiciue otaenbl [[HC obecnieunBaror npu
9TOM JIOCTATOYHBIH YPOBEHb PErYJSIIUN BEreTaTUBHOMH CITyXKOBI
yepe3 MOTOPHO-BUCLIEpaIbHBIE BIMAHUSA. YIIy4IIAlOTCs aalTaly-
OHHO-TPO(HYECKUE BIHSHUS CUMIIATHIECKOH HEPBHOW CHCTEMBI,
00yCITaBIHMBAIOIIHE YPOBEHb OOIIEro HecHen(puIecKoro Bo30yx-
JICHYs, TOHYCOB BBICILIMX OT/EJIOB LIEHTPAJIbHONW HEpBHOU cUcTe-
MBI, @ TaKXke BO30OYIMMOCTb M JAOMIBHOCTH CKEJETHBIX MBI,
PELENTOPOB H IPYTHX MePUGEPHISCKUX OPraHOB.

BereratuBHas HepBHas cucTeMa, NapacUMIauudyecKue H
CHUMIIATHYECKUE €€ OT/AelNbl, peadHINTalMOHHbIE BO3ICHCTBHS
Ha OpraHU3M OCYLIECTBIIAIOT HOCPEICTBOM XOJIMHO- U aJpeHO-
PELENnTOpOB, KOTOpPhIE BBLAEIAIOT MEAMATOPhl (ALETUIXOJIMH,
aJpeHAIMH U HOPAJpEHAJMH), BBI3bIBAIOLINE BO30OYKICHUE
3¢ PepeHTHBIX KIETOK. B OCHOBE 3TOro mporecca JISKUT XH-
MHYECKOE€ B3aUMOJAEHCTBUE MEIUaTOpa ¢ XeMOPELENTOPHBIMHU
OeykaMu, BCJIEACTBUE YEro HM3MEHSETCS CTPYKTypa Xemope-
LENTOPHBIX OEJNKOB, MOBBIIIACTCS MOHHAs IPOHUIAEMOCTH B
MOCTCHHANTHYECKOW MeMOpaHe U Bo30yxJieHne 3()(PEKTUBHBIX
kieTok [38]. MenuaTopsl BereTaTUBHBIX HEPBHBIX BOJIOKOH pa3-
PYLIAIOTCSI CPAaBHUTEIBHO MEUIEHHO, U MO3TOMY JIMTENIbHOE
BpeMsl AeicTBYIOT Ha 3 (eKTOPEI, BBI3bIBAs MPOJOKUTEIBHYIO
JIETIONSIpU3aLnIo MeMOpaHbl Y3Q(EKTOPHBIX KIETOK, TEM CaMbIM
CIOCOOCTBYSI BOBHUKHOBEHHIO JJIMTEIBHOTO BO30YKICHUSL.
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SUMMARY

ABERRATION GENOMS HAVING PEOPLE’S REHA-
BILITATION IN SOME ASPECTS OF MUSCULAR AND
VEGETATIVE SYSTEM

'Kochakidze N., 2Mdivani N.

!Georgian State University of Physical Education and Sport,
Thilisi; *Thilisi State Medical University, Georgia

Rehabilitation ifluences of adaptive physical exercises are
based on interrelation of impellent and also vegetative and mus-
cular functions. In particular at corrective picked up physical
exercises according to functionalities of an organism muscular
and vegetative system causes positive changes in work of inter-
nal bodies.

The purpose of our experiment was to study the role of physi-
cal exertion in the process of comparative restoration of im-
paired homeostasis of individuals with limited abilities (Down
syndrome), along with drug therapies; establishing the form and
power of physical impact.

Received data of researching and control group, allows con-
clude, that the complex adaptive exercises and correct by select-
ed power of physical load, with the accounting of time, causes
comparative rehabilitation of muscular and vegetative systems
for people with congenital aberration of genes, which is very
important for their vital activity, from our point of view.
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tem, physical theraphy, capacity, optimal physical load, triso-
mia, limited ability, down syndrome, phenotype.

PE3IOME

ACIIEKTBI PEABUJIMTALIMM MBIIIEYHOM U BET'E-
TATUBHOM HEPBHOM CUCTEM Y JIHI[ C TEHOM-
HbIMU ABBEPALTUSIMMU

"Kouaxunze H.I"., *Mausanun H.B.

Tpysunckuii 2ocyoapcmeennolil yueuviil ynugepcumem usu-
4ecko20 80CNUMAHUsA U Cnopma, Kageopa anamomuu, Gusuo-
no2uu, buonozuu u ouoxumuu, >Tourucckuil 20Cy0apcmeennvlii
Meouyunckutl yHugepcumem, I py3us

Peabunurannonnele BIMAHUS aJaNTHBHBIX (H3MUECKHX
YHpaXHEHUH OCHOBAHBI HA B3aMMOCBSI3M ABHTAaTEIbHBIX, a
TaK)Ke BETeTaTHBHBIX M MBINICUHBIX (QyHKInH. B gwactHOCTH
MpU TIPAaBUIBHO MON0OpaHHOW (H3MYECKON Harpy3Ke MbI-
IIeYHas IeATeIbHOCTh MOTOPO-BHUCIIEPATBHEIMHA peIeKcaMu
BBI3BIBACT ITIOJIOKHUTEIbHBIE M3MEHEHHS B paboTe BHYTpEH-
HBIX OpPTaHOB.

Lembro MccneIoBaHMS ABISITICEH HAPSITy C MEANKAMEHTO3HOI
Teparuei, onpeaenaeHne poiu GU3UIeCKUX Harpy30K B IPOIIec-
Ce CPaBHUTENHFHOTO BOCCTAHOBJICHHS HAPYIIEHHOTO TOMEOCTa3a
Yy JUII ¢ OTPaHWIEHHBIMH BO3MOXHOCTSIMHU (CHHApOM [layHa),
ycTaHOBIEeHHE (JOPMBI ¥ MOIIHOCTH (PU3NIECKOTO BO3ICHCTBHSI.

HccnenoBanns mpOBOANINCE B TEUCHHE JBYX JIET B HCCIIETye-
MO ¥ KOHTPOJIHOH Tpymmax. MOITHOCTh (HU3NIECKOH Harpy3-
K1 (KOTMYECTBO ABWKCHUH, TpeOyeMble T BHITTONHEHUS TIPO-
CTBIX YNPAKHEHUH) MEHSANACh Yepe3 KaX/IbIil MIeCTh MEeCsIIEB.
B »TOM e BpeMEHHOM HHTEpBaje OCYIIECTBIISIACH POBEPKA
(M3HOTOTHUECKUX TAHHBIX.

IlonyueHnHsle naHHBIE UCCIAEAOBATENBCKOW U KOHTPOJIBHON
TPYMII TO3BOJSIOT CAETATh BBIBOA, YTO KOMILIEKC aJanTHB-
HBIX YHpPaXXHEHHH M YCTAaHOBJICHHAS B pe3ynbTaTe HcCcle-
JIOBAaHUS ONMTHMANbHAS MOIIHOCTh (PU3MUECKUX HATPy30K C
Y4eTOM BPEMEHH BO3ICHCTBUS HAa OPraHM3M OOyCIIaBIHBaeT
CPAaBHUTENBHYIO peaONIUTAINIO MBIIIEYHONH U BET€TaTHBHOM
CHCTEM Y JIMIl ¢ BPOKICHHOU abeppalyeil TeHoMa, T.e. JHI]
C OTpaHMYEHHBIMH BO3MOXKHOCTAMH (cHHApoM JlayHa), 4TO
BECHbMa 3HAYMMO JJISl UX TTOBBIIICHUS KAUeCTBA UX JKU3HHU.
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THE PECULIARITIES OF AVERAGE VALUES OF THE INDICES
OF NON-VIRUS LABORATORY MARKERS OF ACTIVE EPSTEIN-BARR VIRUS INFECTION
IN PATIENTS WITH SYSTEMIC LUPUS ERYTHEMATOSUS

Abrahamovych U., Abrahamovych O., Guta S., Tsyhanyk L., Romaniuk O.

Danylo Halytsky Lviv National Medical University, Ukraine

Epstein Barr Virus (EBV) originates from the subgroup of
herpes viruses which have infected more than 90,0 % of adults
worldwide [1,5]. A special importance is attached to its affec-
tion of the patients with (up to 98,5% [2]) Systemic Lupus Ery-
thematosus (SLE). This is a chronic autoimmune illness which
arises as a result of the violation of the mechanisms of immune
regulation process and is characterized with multisystem dam-
age and is potentially dangerous for the patients.

These verity of the problem is conditioned by the fact that
in the process of infection along with active replication, EBV
may change the manifestation of SLE. When it causes the
changes, they are mostly non - specific, that is why the doc-
tors of the primary range at the early stages of SLE patient’s
examination apply a basic complex of laboratory tests as they
do not have any reasons to suspect EBV and prescribe expen-
sive serological virus tests. We still have not found out which
indices of active virus infection for SLE patients are the most
productive and in- formative.

The aim of the research - To find out the peculiarities of av-
erage values of the indices of non-virus laboratory markers of
active Epstein Barr virus infection for the patients with Sys-
temic Lupus Erythematosus.

Material and methods. Under the diagnosis of SLE and
along with pre-certification we conducted a random research (a
complex clinical, laboratory and instrumental research of all the
organs and systems till the beginning of the treatment ac- cord-
ing to the orders by Ministry of Health of Ukraine 12.10.2006
Ne 676 «On the Validation of the Protocols of the First Aid by
the certification «Rheumatology»), after the written agreement
was provided and a complex examination was ful- filled, accord-
ing to the principles of Helsinki Declaration of Hu- man Rights,
European Board Convention on human rights and biomedicine
and corresponding laws of Ukraine, we have in- volved 120 pa-
tients (15men (12,50%) and 105 women (87,50%) aged from18
to 69 years old (average age 39,38+12,40 of the year)), who
were in the department of Rheumatology of Com- munal Non
— profit Enterprise of Lviv Regional Council «Lviv Regional
Clinical Hospital» in 2013-2016 ys. All the patients with SLE
had all the routine laboratory tests done, includ- ing general
blood test, biochemical blood test (total cholesterol content,
creatinine, glucose, total bilirubin, aspartate amino- transferase
(AsT), alanine aminotransferase (AIT), C-reactive protein (C-
RP), antistreptolysin-O (ASLO)), proteinogram, and also spe-
cific immunological tests (the determination of the anti- bodies
caption to double - stranded deoxyribonucleic acid (anti- bodies
to double-stranded deoxyribonucleic acid—anti-dsDNA, antinu-
clear antibodies (antinuclear antibody—ANA), antiphos- pholid
antibodiesIgM, antiphospholipid antibodies IgG, the in- dex of
total complement). Apart from this, to diagnose EBV in- fec-
tions we have conducted the test for IgM and IgG antibodies
to the virus in blood serum (by the method of immune ferment
analysis with the use of immune chemical electrocheluminiscent
analyzer Cobas e411, Roche Diagnostics, Switzerland).

All the patients (16 women (13,33%) at the age from 23 to 69
years old (average age 43,94+3,20 years)) with an increased cap-
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tion of IgM had a confirmed EBV replication determined by de-
oxyribonucleic acid (DNA) of the virus on the mucous mem- brane
of a mouth cavity and in the blood by the method of poly- merase
chain reaction by amplifier Rotor-Gene 6000, «Corbett Researchy,
Australia) and they made a research group (RG). Other (85,83%)
103 patients (women at the age from 18 to 69 years (average age
39,38+1,23 years), 15 men at the age from 19 to 54 years (average
39,93+2,71 years) without active EBV (caption IgM within norm,
high caption of IgG) made a group of contrast (CG). The first (0,83
%) patient (a woman aged 32) had her EBV antibodies within norm.

To achieve the aim of the research we have fulfilled four steps:
the first, dedicated to the analysis of deviations in general blood
tests of SLE patients of the RG having compared them with ana-
logic indices of the patients of CG, the second one is the com-
parison of certain indices of biochemical blood test, the third
was dedicated to the changes of protein gram and the fourth —to
the indices of specific immunological research.

The statistical analysis has been conducted on the personal com-
puter in MS Excel and SPSS on the basis of the lists of con- juga-
tion along with the calculation of the indices of diagnostic value
and also Statistica 6.0 software with the use of descriptive data and
Student t-criterion (William Silly Gosset) to compare the samples
with a normal distribution. When p<0,05, p<0,01 and p<0,001, then
the difference was considered statistically re- liable.

Results and discussion. The results of the first step of the
research have been provided in the Tablel.

Analyzing the changes of the indices of general blood test
we have found out that the average number of erythrocytes of
the pa- tients with active EBV infection (3,86+0,14 x1012/1)
was to some extent lower than of the ones without active infec-
tion(4,10+0,56 x1012/1, p>0,05). The average content of hemo-
globin for the pa- tients with SLE out of RG was 105,19+4,65
g/l, which is certainly (p<0,05) less than for the patients out of
CG (117,64+1,87 g/1). The average number of leukocytes for
the patients with active EBV in- fection (6,70+0,74 x109/1)
was also a little lower than in the group of patients without ac-
tive infection (6,48+0,29 x109/1, p>0,05). The average number
of leukocytes for the patients of RG and in CG almost did not
differ (1,60+0,24; 1,62+0,10 x109/1). We have also found out a
credibly (p<0,05) higher average number of monocytes for the
patients of RG (0,52+0,07 x109/1), than for the patients of CG
(0,34+0,02 x109/1). In the group of patients with active EBV
infection the average number of thrombocytes was a little lower
than in the group of patients without one. (229,53+20,08 x109/1;
226,79+8,96 x109/1, p>0,05). The average value of ESR of the
pa- tients of RG and CG did not differ (26,31£3,69 mm/hr;
25,47+1,56 mm/hr respectively, p>0,05).

So, the results of the evaluation of change of blood test indices
testify to the fact that the patients with active EBV infection had
their average content of hemoglobin a lot higher (105,19+4,65
g/l), when an average number of monocytes was a lot higher
(however, it was within referential indices), than in the group of
patients with SLE without active infection of EBV.

The study of certain indices of biochemical blood test for the
second step of our research has been provided in the Table 2.



GEORGIAN MEDICAL NEWS
No 4 (301) 2020

Table 1. Average value of the indices of general blood test for the patients

with systemic lupus erythematosus with the active Epstein Barr viral infection (M+m; p)

The names of the indices of general blood test and Average value, M+m Credibility, p
their referential values RG CG

Erythrocytes (f/m 3,90-5,20/4,30-5,75x10"/1) 3,86+0,14 4,10+0,56 p>0,05
Hemoglobin (f/m120,00-140,00/130,00-160,00g/1) 105,19+4,65 117,64+1,87 p<0,05
Leukocytes (4,00-9,00 x107/1) 6,70+0,74 6,48+0,29 p>0,05
Lymphocytes (1,10-4,50 x10°/1) 1,60+0,24 1,62+0,10 p>0,05
Monocytes (0,10-0,80 x10%/1) 0,52+0,07 0,34+0,02 p<0,05
Thrombocytes (140,00-440,00 x10°/1) 229,534+20,08 226,79+8,96 p>0,05
ESR (f/m 0,00-15,00/0,00-12,00mm/hr) 26,31 £3,69 25,47+1,56 p>0,05

Table 2. Average value of certain indices of biochemical blood test for the patients with systemic lupus erythematosus
with active Epstein—Barr virus infection (M+m, p)

The names of the indices of biochemical blood Average value, R
test and their referential values Mem Credibility, p
RG CG
Total cholesterol (0,00 - 5,20mmol/l) 5,74+0,43 5,57+0,17 p>0,05
Creatinine (f/m0,00 — 80,00/0,00 — 06,00mcmmol/I) 63,14+5,05 62,22+2.16 p>0,05
Glucose (4,10-5,90mmol/l) 4,84+0,19 5,09+0,08 p>0,05
Total bilirubin (0,00 - 18,70mcmmol/l) 15,45+0,86 16,02+0,39 p>0,05
AsT (f/m0,00 — 31,00/0,00 — 37,00un/1) 33,21+8,96 25,09+1,73 p>0,05
AIT (f/m 0,00 — 33,00/0,00 — 41,00un/1) 41,28+9,65 24,11+1,78 p<0,05
C-RP (0,00-5,00mg/1) 15,9343,17 9,82+1,19 p<0,05
ASLO (0,00-200,00 AO) 176,01+15,66 179,36+10,96 p>0,05

Table 3. Average value of the indices of proteinogram for the patients with systemic lupus erythematosus
with active Epstein —Barr virus infection (M+m; p)

The names of the indices of protein Average value, .
graph and their referential values Mem Reliability, p
RG CG

Total albumin (64,00 — 83,00 g/I) 75,03+1,48 70,60+0,76 p<0,05

Albumin (52,00 — 65,00g/1) 52,09+2,08 52,09+0,81 p>0,05

o, —globulines (2,50-5,00g/1) 3,36+0,34 4,29+0,17 p<0,05

a,-globulines (7,00-13,00g/1) 9,53+0,79 10,76+0,33 p>0,05

B-globulines (8,00-14,00g/1) 13,79+0,57 12,86+0,26 p>0,05

y-globulines (12,00-22,00g/1) 21,67+1,38 19,92+0,64 p<0,05

The analysis of the changes of some indices of biochemical
blood test for the patients with SLE provided in the table 2, al-
lows claiming that the average content of total cholesterol for
the patients with SLE and active EBV infection and without it
did not credibly differ (5,74+0,43 mmol/l; 5,57+0,17 mmol/l re-
spectively, p>0,05). The average content of creatinine for the
patients of RG was to some extent higher than for the ones of
CG (63,1445,05 memol/l; 62,2242,16 mcmol/l respective- ly,
p>0,05).The average content of glucose for the patients of
RG and CG did not differ radically as well (4,8440,19 mmol/l,
5,09+0,08 mmol/l respectively, p>0,05).The average content of
bilirubin and AsT (33,21+8,96 un/l, 25,09 £1,73 un/l respective-
ly) for the patients with SLE with active EBV infection for the
patients with SLE with active EBV infection did not differ radi-
cally (p>0,05). We have found out that AsT (33,21£8,96 un/l,
25,09+1,73 un/l respectively) did not differ radically (p>0,05).

© GMN

We have found out that the average con- tent of AlT of the patients
with SLE with active EBV infec- tion amounted to 41,28+9,65
un/l, which was reliably higher (p<0,05) (24,11+1,78 un/l) than
of those without it. The data we have received coincides with
the results of American re- searchers [6], who have found out
hypertransferaseemia of the patients infected by EBV and sus-
pect autoimmune hepa- titis. We have found out that the aver-
age content of C-RP for the patients of RG was also reliably
(p<0,05) higher, than in CG (15,93+3,17 mg/l, 9,82+1,19 mg/l
respectively).The results of our research coincide with the ones
of American [4] and Egyptian [3] researchers who also de-
scribe reliably higher values of C-RP for the patients infected
with SLE.

The average caption of ASLO for the patients with active EBV
infection and without it did not reliably differ (176,01+15,66 1U;
179,36+10,96 1U respectively, p>0,05).
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Table 4. Average value of some immunological ilndices for the patients with systemic lupus erythematosus
with active Epstein-Barr virus infection (M+m; p)

The names of immunological indices and their Average Value, -
referential values Mm Reliability, p
CG
Anti-dsDNA (0,00-25,001U/ml) 58,30+6,83 39,02+3,05 p<0,01
ANA (0,00-1,00) 4,04+0,57 2,37+0,21 p<0,01
Antiphospholipidantibodies IgM (0,00 -10,00IU/ml) 7,31£1,41 7,86+1,51 p>0,05
Antiphospholipidantibodies IgG (0,00-10,001U/ml) 8,384+2,62 5,64+1,18 p>0,05
General complement (50,00-60,00) 33,50+7,67 49,56+3,37 p<0,05

The alterations of some indices of biochemical blood test dis-
covered in the process of our research testify to the fact that the
patients with active EBV infection had the average content of AIT
(41,28+9,65 un/l) and C-RP (15,93+3,17 mg/l) was radically higher
than in the group of patients without active EBV infection.

The results of the third step of our research which lay in the anal-
ysis of proteinogram change for the patients with SLE have been
provide in the Table 3.

According to the results of the deviations in proteinogram
for the patients with SLE we have discovered that the aver-
age con- tent of total albumin was reliably higher than for the
patients with active EBV infection than without it(75,03+1,48
g/1; 70,60+0,76 g/l; p<0,05). The average content of albumin
for the patients of RG and CG did not differ (52,09+2,08 g/l;
52,09+0,81 g/l respectively, p>0,05). We have also found out
that the average content of al-globulines in the group of pa-
tients with active EBV infection amounted to 3,36+0,34 g/l,
which is reliably (p<0,05) lower, than in the group of patients
without it (4,29+0,17 g/l). The patients with active EBV infec-
tion and without it had their content of a2-globulines (9,53+0,79
g/1; 10,76+0,33 g/l respec- tively) and the average content of
B-globulines (13,79+0,57 g/1; 12,86+0,26 g/l respectively) did
not reliably differ (p>0,05). However, the average content of
y-globulines (p<0,05) was higher for the patients of RG than of
the ones of CG (21,67+1,38 g/1; 19,92+0,64 g/l respectively).

The results we have received as a result of the analysis of
the indices of proteinogram testify to the fact that the patients
suffering from SLE with active EBV infection had their content
of total albumin and of y-globulines reliably higher than the pa-
tients with SLE, but without active EBV infection, but within
their referential indices. The results of specific immunological
research for the patients with SLE, fulfilled at the fourth step of
our research have been represented in the Table 4.

According to the results of the analysis of anti-ds DNA for
the patients of RG was reliably (p<0,01) higher than of the ones
of CG (58,30+6,83 IU/ml; 39,0243,05IU/ml respectively). Av-
erage caption of ANA was to large extent higher in the group of
patients with active EBV than without it (4,04+0,57; 2,37 +0,21
respectively; p<0,01). However, the average caption of an-
tiphospholipide antibodies IgM (7,31£1,41 1U/ml; 7,86+1,51
IU/ml respectively) and average caption of antiphospholipide
antibodies IgG (8,3842,62 IU/ml; 5,64+1,18 IU/ml respective-
ly) in the group of patients with active EBV infection and in
the group without one did not differ statistically (p>0,05). We
have also discovered that the average index of general comple-
ment in the group of patients with active EBV infection was re-
liably (p<0,05) lower, than in the group without it (33,50+7,67;
49,56+3,37 respectively).

Having analyzed the results of immunological research of
the patients with SLE we have found out the reliably higher val-
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ues of anti-ds DNA (58,30+6,83 IU/ml) and ANA (4,04+0,57)
for the patients with active EBV infection and a lower value of
the index of a total complement (33,50+7,67),which can testify
to a negative influence of active virus on the state of immune
system of the patients with SLE.

Conclusions. The patients with Systemic Lupus Erythema-
tosus with active Epstein —Barr infection have the features of
the average values of non-viral laboratory markers which are
reliably higher than for those infected without active virus rep-
lication and they are the indices of hyperalaninaminotrans- fe-
raseemia (to 41,2849,65 un/l), the content of C-reactive pro-
tein (t015,9343,17 mg/l), of the average caption of antibodies
to double-stranded deoxyribonucleic acid (t058,30+6,83 IU/ml)
and the caption of antinuclear antibodies (to 4,04+0,57); the av-
erage values of the indices of average content of hemoglobin are
also reliably lower (to 105,1944,65 g/1) as well as the index of a
total complement (to 33,50+7,67).

The regularities of changes of the indices of the conducted
research discovered in the process of our research allow us to
suspect active Epstein —Barr Virus Infection for the patients with
systemic lupus erythematosus. The ultimate verification of this
needs the application of direct serological tests.
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SUMMARY

THE PECULIARITIES OF AVERAGE VALUES OF THE
INDICES OF NON-VIRUS LABORATORY MARKERS
OF ACTIVE EPSTEIN-BARR VIRUS INFECTION IN PA-
TIENTS WITH SYSTEMIC LUPUS ERYTHEMATOSUS

Abrahamovych U., Abrahamovych O., Guta S.,
Tsyhanyk L., Romaniuk O.

Danylo Halytsky Lviv National Medical University, Ukraine

Epstein Barr Virus (EBV) originates from the subgroup of
herpes viruses which have infected more than 90,0 % of adults
worldwide. A special importance is attached to its affection of
the patients with Systemic Lupus Erythematosus (SLE). We
still have not found out which indices of active virus infection
for SLE patients are the most productive and informative. We
have involved 120 patients with the diagnosis of SLE. The re-
sults of the evaluation of changes in blood parameters indicate
that in patients with active EBV infection the average hemo-
globin content is significantly lower, and the average number
of monocytes, the average content of AlT, C-RP, total protein
and y-globulins is significantly higher than in patients without
active EBV infection. There are also significantly higher values
of anti-dsDNA and ANA in patients in the experimental group
and a lower average value of the total complement, which may
indicate a negative effect of the active virus on the immune
system in patients with SLE. The patients with SLE with ac-
tive EBV infection have the features of the average values of
non-viral laboratory markers which are reliably higher than for
those infected without active virus replication and they are the
indices of hyperalaninamino- transferaseemia, the content of C-
reactive protein, of the average caption of antibodies to double-
stranded deoxyribonucleic acid and the caption of antinuclear
antibodies; the average values of the indices of average content
of hemoglobin are also reliably lower as well as the index of a
total complement. The regularities of changes of the indices of
the conducted research discovered in the process of our research
allow us to suspect active EBV Infection for the patients with
SLE. The ultimate verification of this needs the application of
direct serological tests.

Keywords: systemic lupus erythematosus, Epstein — Barr vi-
rus, diagnostics, laboratory studies.

PE3IOME

OCOBEHHOCTH CPEJJHUX 3HAUEHUI ITOKA3ATE-
JIEW HEBHUPYCOJIOTUYECKHUX JIABOPATOPHBIX
MAPKEPOB AKTUBHOW SIILITENHA-BAPP BUPYC-
HO UH®EKIUH Y BOJIbHBIX CUCTEMHOM KPAC-
HOM BOJTYAHKOMN

AoparamoBuy Y.0., Aoparamosuy 0.0., I'yra C.H.,
Huranpik JI.B., Pomaniok O.T.

JIb608CK ULl HAYUOHATLHBILL MEOUYUHCKULL YHUGepcumem um. /la-
nuna I'anuyrozo, Yxpauna

Bupyc Dmmreitna-bapp (OBB) sBnsiercs omHuM U3 cemeii-
CTBa TepHECBUPYCOB, KOTOPHIM HHOHIpoBano Oomee 90,0%
B3pocioro HaceneHus B Mupe. Oco0oe BHIMAaHUE UCCIIeI0BaTe-
neil 3aHuMaeT HHQHUIUPOBAHHE BUPYCOM OOJIBHBIX CHCTEMHOM
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kpacHoit Bomyankoit (CKB). Ilo ceit neHb OkOHYareiabHO HE
YCTaHOBJICHO KaKWE MOKa3aTeNH sBISIOTCS Hambosee uH(OP-
MaTHBHBIMHU O Hanuuuu y OonbHbIx CKB akTHBHON BUpPYCHOM
nHpexkunu. B uccnenoBanue npussui ydactue 120 00ibHBIX
¢ nuarnozom CKB. Pesynbrarbl OlEHKH M3MEHEHUH TOKasare-
JIell KPOBH CBUICTEIIBCTBYIOT O TOM, YTO Y OOJIBHBIX C aKTHBHOM
OBbB nnexkmumeii cpennee coaepixanie reMorioonHa 10CTOBep-
HO MEHbIIE, a CpeJHEe KOJIMYECTBO MOHOLIUTOB, CpeTHEE COep-
xanue AJIT, C-PII, obmiero Oernka U y-roOyInHOB JOCTOBEPHO
Gosbie, yeM y OonbHbIX Oe3 aktuBHOW DBB mubexumun. OT-
MEYEeHbI TaK)Ke JOCTOBepHO Oouibine 3HaueHus anti-dsDNA n
ANA y GONBHBIX HCCIIelyeMO IpyHIibl ¥ Gosee HU3KUE Cpel-
HHME 3HA4YEHUs I0Ka3aTelsl OOIIero KOMIUIEMEHTa, YTO MOXKET
CBUJICTEIICTBOBATh O HETaTHBHOM BJIMSHUU aKTHBHOIO BHpYyca
Ha COCTOSHUE MMMYHHOW cuctembl y OonbHbIX CKB. ¥V Gomb-
HBIX CHCTEMHOI KpacHOH BOJIYaHKOH C aKTUBHOM ONIUTEHH-
bapp BupycHO#l HH(peKIell OTMEYeHbl JOCTOBEpHO Ooiee
BBICOKHME IIOKa3aTeJId TUIepajaHMHaMUHOTpaHcdepazeMun,
C-peakTHBHOTO OelKa, CPeJHEro TUTPa aHTUTEI K JIBYCITUPAIIb-
HOH J1€30KCUPHOOHYKIICHHOBOW KHCIIOTE, TUTPA aHTHHYKIIeap-
HBIX aHTHTEJ U JOCTOBEPHO 0o0Jiee HU3KUE ITOKa3aTesll 00IIero
KOMITJIEMEHTA B CPAaBHEHHUH C MaLlUeHTaM1 0e3 aKTUBHOM BUpYC-
HOU PeIUIMKALIMH.

YcTaHOB/IGHHbIE 3aKOHOMEPHOCTU U3MEHEHHH B IOKa3aTeIIsX
IPOBEACHHBIX UCCIICOBAHUH T03BOJISIIOT 000CHOBAHHO 3aI10/10-
3pHUTh Y OOJBHBIX CUCTEMHOW KPACHOW BOJIYAHKOW HAJIUYUE aK-
TUBHOU DniirteiiHa-bapp BUpycHOU MH(pEKINH, OKOHYATEIbHAS
BepH (UKL KOTOPOH TpeOyeT MCIIONb30BaHMUS IPSIMBIX CEPO-
JIOTUYECKHX TECTOB.
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OCOBEHHOCTHU B3AUMO/IENCTBUSA B CACTEME «IIAPA3UT-XO3SIUH»
IIPU TOKCOIIIA3BMO3E Y BUI-UHOUIIUPOBAHHBIX MNAIIMEHTOB:
JIMTEPATYPHBII OB30P U OIMUCAHUE KIMHUYECKOI'O CJIYYASI

Bokosa E.O., KynuoBa M.A., I'opo:kanuna E.C., Boromosos /1.B., bBepeunkunze U.A., I'punes A.b.

Dedepanvhoe 20cyOapCmeeHHoe A8IMOHOMHOE 00PA306AMENbHOE YUPEHCOCHUE 8bICULEC0 00PA3068AHUS
Iepeviii Mockosckuii 2ocyoapcmeennvlil meouyunckuil yuugepcumem um. U.M. Ceuenosa Munzopasa Poccuu

Tokcomna3mo3 1o ceit eHb ABISAECTCS OXHIM U3 HanOoIee co-
[HaTbHO-3HAYNMBIX 3a001eBaHuil. JJaHHBII MTapa3uTo3 MIUPOKO
pacrpocTpaneH Bo BceM mupe. [lo manaeiM BO3, B Appukan-
CcKOM peruoHe Qukcupyercs 63500 ciyyaeB 3aboneBaHus, B
AwmepukanckoMm — 23317, B Cpennzemaomopckom 34750, B EB-
poreiickom 11570, B pernone roro-Boctounoit Aszun — 31830 u
B 3amagHoi yacTu Tuxoro okeaHa — 25160 cioydaeB 3apakeHUst
3a omuH Tox [37]. CormacHo naHHBIM DenepabHON CIyKObI 10
HaJ30py B cepe 3amuThI IpaB MoTpeOUTeNeH 1 61aronomyaus
yenoBeka, B Poccuiickoit denepanuu perucrpupyercs ao 500
ClTy4aeB TOKCOIIa3Mo3a exxerofqno. B 2017 roxy 3adukcupona-
HO 486 ciryuaeB Tokcoruiazmosa (0,33 Ha 100 ThicsS4 HaceeHMs)
B 48 cyOwekrax Poccuiickoit denepanun npotus 465 ciaydaes
Tokcorazmo3sa (0,32 Ha 100 Teicssa HaceneHus ) B 38 cyObeKTax
Poccuiickoii deneparun B 2016 Tomy [6].

OnHaKo CTOUT 3aMETHTh, YTO CKPHHHHTOBBIC MCCIICIOBAHHS
Ha HaJINYHE TOKCOILIA3MO03a BELYTCS TOJIBKO CPEIU OIpeeIeH-
HBIX KaTE€rOpHil TpaX<JiaH, 4TO MIPUBOIUT K HEIOCTATKY aKTyallb-
HOW MH(MOpMaUKM B paMKaxX IMUpOKHX momyisuui, T. gondii
TaKke OOHAPYXKMBAIOT MPH MPOBEJCHUH I1AaTOIOTOaHATOMUYE-
CKHUX HCCIEIO0BAHHI.

TonbKo y ABYX IpyII ManueHToB OepyT criennuduIecKue ana-
nu3el Ha aHTHTENa [gM, IgG, IgA - 3TO JKEHIIMHBL, IPOXOASIINE
MIPeHaTaNbHYI0 JHAarHOCTHKY, WM OepeMeHHbIe, BCTAIOMNE Ha
y4er, a Takxke 6onpHbie BUYU-nH}peknueii. Bo MHOTHX cTpaHax
claya aHaJIM30B Ha BBIIBICHHE TOKCOILIA3MO3a SIBILIETCS 00sI3a-
TEeIBHON JUTS JKSHIIIMH BBUJY CEPhE3HOCTH IOCIESCTBHI 3apaske-
must T. gondii urst ona. ITapasut BeI3BIBAaET 3HAYNMBIC MyTaIlHH,
KOTOpBIE B MEPBOM TPHMECTPE YacTO MPHUBOAAT K CaMOIPOU3-

130

BOJIEHOMY a0O0pTY, BO BTOPOM — K MEPTBOPO’KICHHUIO, B TTOCIICTHEM
TPUMECTpE - K HapyIICHUSIM, HECOBMECTUMBIM C YKU3HBIO, WJIH K
BPOXXIICHHOMY TOKCOIUIA3MO3y, YTO TaK )K€ CMEPTEIbHO OIacHO
Ut peOeHKa B TIEPBBIC JHU TTOCTe pokaeHus [3,4].

HexBarka TOMyNSIMOHHBIX JAHHBIX CBs3aHA C JIATCHTHOM
(dhopmoii TeueHus: 3a0o0JeBaHUS, MPH KOTOPOH y 3apa)KeHHO-
IO TOKCOIUIa3MO30M YEJIOBEKa BBIPAKCHHOW CHUMIITOMATHKH
B TCYCHUH JIUTEIBHOTO MPOMEXKYTKa BPEMECHH HE OTMEUaeT-
cs. Cheqyer OTMETUTb, YTO TP CHIDKCHUH KoimdectBa CD4+
miMponuToB y BUY-nHOUINPOBAHHBIX MAMCHTOB BO3HUKACT
XapaKkTepHas CHMITOMATHKA, OOBSICHSAEMAas MacCHPOBAHHBIM
LUCTUPOBAHUEM MAPA3UTOB B MO3TY, IVa3aX, MBIIIIAX, JETKHX
u apyrux opraHax. OHa MpOSBISETCS TOJOBHON OOJBIO, TOJO-
BOKPY)KCHHEM, IMOBBIIICHHOW YTOMIISIEMOCTBIO, 00mIel ciabo-
CTBIO, CyIOPOTaMH, OIIYIICHUEM JaBJICHUS B BUCKAX M TNIA3HBIX
sI0JI0KaX, HAPYIICHHEM 3pEHUS (BILIOTH A0 €ro TOJIHON MOTEPH),
0O0JIBIO B MBIIIIAX U IPYIH, FEATOCIIICHOMETAINEH, OJIBIIIKOH,
KaluieM, JIMXOpajaKoi [5].

BrlmensnokeHHOE JUKTYeT HEOOXOAUMOCTh BOCIIPHHUMATH
TOKCOILTa3MO03 HE TOJIKO KaK CaMOCTOATENIFHYIO, HO M KaK Ha
3HAYUMYIO ONIIOPTYHHCTHYCCKYIO HHBA3HUIO.

Knunuueckuii criyyail. Myxuuna, 49 ner, nmoctymmn B ['BY3
Toponckas knuan4Yeckas 6onpHua uMm. C.I1. borkuna Jlenap-
TaMEHTa 3/IpaBOOXPaHCHUsS Topoxa MOCKBBI C IPH3HAKAMH ObI-
CTPO HApaCTAIOIIETO 00IEMO3TOBOTO CHHAPOMA M BTOPUIHBIMHU
OynbOapHbiME HapymeHusMu. Ha MPT BepudunmpoBans MHO-
JKECTBEHHBIC 0Yar'd TOKCOIUIA3MO03a B 000X OOJBIINX MMOJyIIIa-
PHSIX TOJIOBHOTO MO3Ta M IUCTATBHBIX OTAETaX YEPBS MO3KEUKa
(puc. 1). B mpuBeieHHOM Clly4ae TOKCOILIa3MO3Hast MH(EKIUs
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IpuBeJia K OKKJIIO3UM ITyTeH 0TTOKa JIMKBOpa Ha ypoBHe IV xe-
JIyJI0YKa, 4TO TOBJEKJIO 332 COOO0W pa3BUTHE OKKJIIO3MBHOI I'M-
nporehannu.

1060, M. 40Y

Puc. 1. MPT 201061020 Mo32a ¢ KOoHmpacmuposanuem 60/o-
HO20 € MOKCONIA3MO30M C JOKAIU3AYUCH 04A208 6 HUIICHUX
omoenax uepes mosdiceura (1) u 3amoinounol done 201081020
Mmosea (2)

JluarHo3 TOKCOIIa3MO03a IOATBEPIKACH Ha OCHOBAaHMU pe-
3yJIbTaTOB JIAOOPATOPHOTO HCCIIEIOBAHMUS, BBISIBUBIIETO HAJH-
une IgM u Beicokuit Tutp IgG k Toxoplasma gondii. [Tauuenty
BBITNIOJIHCHO XUPYPIrUYCCKOC JICUCHUE ITyTEM IPOBECACHUS BCH-
TPUKYJIONEPUTOHECAIBHOTO IIYHTUPOBAHUA.

Toxcorna3Mo3s ABiIsETCS caMOif 4acTO BCTPEUaeMoii OIIopTy-
HHUCTHYECKOH MH]EKIHEH 1 MPUUNHOMN JIeTaIbHBIX OCIIOKHEHHUH
Y UMMYHOKOMIIPOMETHPOBAHHBIX IMTAITUEHTOB. B JIJaHHOM paszae-
JIe TIOJIPOOHEee PpacCMaTPUBAIOTCS MEXaHU3MbI B3aUMOJICHCTBUS
T. gondii ¢ ki1eTKOW XO3s5MHA, a TAK)KE OCOOCHHOCTH TEYCHHS
TOKCOIUIa3Mo3a y nanueHToB ¢ BUY-undexmueii.

OcobenHocty npoHUKHOBeHUS . gondii B KIETKY XO35IMHA.
B mo0yro u3 craaumii cBoero xusHeHHoro nukia T. gondii npo-
HHMKaeT B KJIETKH OpraHu3Ma XO3sHHa IIaSIIIM CII0CO00M, He
HOBpekAast X (0 MPHHIHUILY, CXOKEMY C (paroluTo30M), 4TO
HO3BOJISIET TTapa3UTy JI0JIT0 OCTABATHCS HE3aMEUCHHBIM JUIsl HM-
MYHHOH CUCTEMBI [2].

HpaKTI/IqCCKI/I BCE OpraHeJUIbl TOKCOIUIa3Mbl, TaK WJIM HHaA-
qe, 3aﬂeﬁCTBOBaHbI UMCHHO B MEXaHU3MEC BHEJPECHUS B KIICTKY
xo3siuHa. Tonmbko Ha craguu Taxuzourta y T.gondii HOSBISIOTCS
COOCTBEHHBIC MHUTOXOHIPUH, HEOOXOAUMBIC T 00CCICUCHNUS
HPOIODKUTENILHOW HE3aBUCUMOCTH (JUIsl TTOJIOBOTO Pa3MHOMXeE-
HUsI BHE KJICTKM Xo3siMHa) [1]. Bce ocranbHble 30UTBI MOTYT
CyLIECTBOBATh MCKIKOUYUTEIIBHO BHYTPU YYXKUX KIICTOK. Coort-
BCTCTBCHHO, B COGCTBGHHLIX CTPYKTYpax, HE CBA3aHHBIX C BHE-
JPEHUEM B KJIETKH XO3SHHA, TOKCOIUIa3Ma He HYKIaeTCsl.

Ha ceropusiniauii 1eHp B 00LIEH CIOKHOCTH U3yUeHBI OoJiee
40 GenkoB, KOTOpbIe MoouepenHo 3aneiicTByer T. gondii B 3a-
BUCHMOCTH OT OKPY)KAIOIIUX YCIOBHHN JUISl OCYLIECTBICHUS Me-
XaHM3Ma “miansniero BHeapeHus”. CaM Mpouecc BHEAPEHUS B
KJIETKY MOXXHO OITMCATh I10 CTa{USAM.

[IpennoaroroBka BKJIOUaeT B cedsl CUHTE3 OCJIKOB M pacipe-
JIeJIeHHEe UX 110 COOTBETCTBYIOLINMM cTpykTypam. CHHTE3 mpo-
UCXOAMT Ha liepoxoBaroit suupomiazmarndeckoi ceru (DIIC),
Jlajiee TPAHCIOPT K anmapary [onbpKu U mociejyroliee pac-
npezeneHye kK oprateuiam (puc. 2) [9].
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Taxu3aout Toxoplasm ndii

AnHKANLHBIA KOHEW

1 Konoun
2. MuroxoHIpuH
10 3. Amnnapar Tomsmsm
4 lIepoxoearas 3IIC
5 Hyxneyc
6 MoropHenit xoMnnekC (CHrHATEHAT
GhYHKIME, 3aKPENNEHHE HA MOBEPXHOCTH)
7. IlnoTHas rpanyna (BosmeficTENE HA
HMMYHHTET X03AHHA)
- 8 Amuromnacr (cozmarue PVM, smignue na
MMMYHHTET X038HHA)
9. Teno pontpuit (cozmanue PVM)
10.  I[lefixa ponTpuit (MPOHEKHOBEHHE,
cosmanue PVM)
11.  MuxpoHeMs! (MPOHNKHOBEHIE)
12. Tmipeccoma (saxpertenue Ha
IOBEPXHOCTH)

Puc. 2. Cmpoenue maxuzouma Toxoplasma gondii

3a cueT curHaJbHbIX OenkoB cemeiictBo SAG’s (mpumep
rpynnsl glycosylphosphatidylinositol - GPI) moTopHoro kom-
IieKca Ha noBepxHocTH Beeit T. gondii mapasut nepen BHe-
JIPEHUEM OIpPEIeseT KICTKY, PSAOM C KOTOPOW HaXOTUTCS
(puc. 2) [1,2,9]. Janee Tokcoruiazma 3aKperuisieTcss Ha MEeM-
OpaHe KJICTKH XO3sSMHA 3a CYCeT OCIKOB MHO3HMHOBOTO CEMEHi-
CTBa, OCHOBHBIM U3 KOTOPBIX siBsieTCss Acto-MyoA.

Jlo1s1 nanbHEWIero MPOHUKHOBEHUST HEO0X0[MMa OPUCHTA-
U allMKaJIbHBIM KOHIIOM. Tem xe MOTOPHBIM KOMIIJIEKCOM
BeIACIsIIOTCST Oenku ckonbxkenust MIC (Myosin IC), oxno-
BpPEMEHHO € 3TUM INIMJACOCOMA NTPOAYLHHPYET HA IIOBEPXHOCTH
0eJIKM, MO3BOJIAIOIINE MPUKPEIUTHCA K BHYTPEHHEMY MEM-
OpanHOMy ammapary kieTku xossnHa (MyoA-glideosome)
(puc. 3) [20].
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Puc. 3. Bueopenue T. gondii 6 knemxy

[Mocne 3aKperuieHus auKalbHBIM KOHIIOM CTPYKTYpa, co-
CTOSIIIAS U3 CIIMPAJIbHO OPTaHU30BAHHBIX MOJIEKYJ TyOyIHHa,
— KOHOUJ (B OCTaJIbHOE BPEMsI OH CBEPHYT U HAXOIWUTCS B
MeMOpaHHOM MEIIKe) MSTKO MPOJABINBAaET MeMOpaHy KieT-
KU XO3siMHA BHYTPb, HE NOBpexjas nocieHioo [16]. [usa
MHHLUAIMY JaHHOTO BBIABIKEHHUS BbIaesieTcs Oenok MyoH,
KOTOPBIN TaKXKe HEOOXOAMM JJIsi CEKPELUU OSIIKOB MUKpPOHE-
MBI M HICUKH PONTPHUIl HA MEPBBIX CTAIUIX MPOHUKHOBEHHUS
[2,9,16]. [Tocae aktuBanuu MyoH u BeIIpsIMIIEHUS KOHOM A
AKTUBUPYETCS MUKpOHeMa U Bbiiessier 6enkn AMAT (apical
membrane antigen 1) u EBA (erythrocyte binding antigen),
3a/IefiCTBYIOIME aKTHH-MHO3UHOBBINM KOMIUIEKC Ha MeMOpa-
HE KJITKHU Xo3siuHa [16,20].
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Ha nannom srane T. gondii HaxoanTCst BHYTPH KIETKH XO-
3s1MHA, OKPY)KEHHasl BaKyoJIsipHOit MeMOpanoii. s monudu-
Kalli{ TaHHOM BaKyOJIM BBIICIISAIOTCS O€IKHU IEeHKHU pONTpuil,
npespamaromue eé B napasurapuyro: RON2, RON4, RONS
u Genku anukorutacta PP2C-hn, oTBeuaroniue 3a KOJIM4eCTBO
MeMOpan napasutodopHoit Bakyonu. benku tena pontpuii
ROP’s (ROP1, ROP16) Bnustor Ha MmeMOpaHy BHOBb 00-
pa30BaHHON BaKyoJIH, IPEIOCTBpAILasl €€ CIUSIHUE C JIU30-
comamu [9,10,16,29]. ToxcomiazMa OKa3bIBaeTCsd BHYTPHU
KJIETKH XO3SHMHA M IPHU dTOM HE PACIO3HAETCS KaK dyixKe-
ponHsbli 06bexT [1].

Tlepectpoiika napa3uTohOpHOH BaKyOIH 3aKaHUHBACTCS BbI-
nenenueM tenom pontpuid 6enkoB ROP2, ROPS u ROP18, ko-
TOPBIC 3aCTABJIAIOT CTATUBATHCA K TOKCOIJIa3ME U BCTPAUBATHCA
B 1apa3uTo(OopHyI0 BaKyosipHyto MeMOpany (PVM) mutoxoH-
JIpUiA KIIeTKU Xo3siHa [2,20].

Bsaumooeiicmesust 6 cucmeme «napasum-xo3sauny nocie npo-
nuxnosenus T. gondii 6 xknemky. Jlynsi mopnepkanust pocra u
PEIIMKALMU B KJIETKE X035 IMHA IMapasuT BJIMACT HA MEXaHWU3MbI
MeMOpPaHHOTO TPAHCIOPTA, TPAHCKPHUIILUIO U Iepeady CUrHa-
JIOB B KJIETKe X03sinHa (puc. 4) [9].

Boienstor HeCKONIbKO T'eHOTHITOB TokcoriasM: tum I, II u
I1I. B ocHoBe kiaccuduKanum JeKHUT CTEICHb BUPYJICHTHOCTH
mramMoB y Meiuteii: Tun [ B 100% ciaydaeB npuBOIUT K CMEPTH
na60paToprlx YKUBOTHBIX BHE 3aBUCUMOCTHU OT J103bl, B TO BpPEC-
mst kak Tunbl 11 u 111, 00br4HO, HE BUpYIeHTHBI 11t MbIied. Turn
Il sBnsercs Hambosee paclpoOCTPAHEHHOH Pa3HOBUAHOCTHIO
TOKCOIIIa3M, Mapa3suTUPYIOLIEH Y YeloBeKa, 1 acCOLMUPOBaHA
¢ popmuposanuem et [19].

B 1972 rony T.C. Jones u J.G. Hirsch [22] BnepBbie omnu-
CaHO B3aMMOJICIICTBHE MEX/Y OpraHeJIaMH KJICTKH XO35SHHA
U napasurodopHoii Bakyoiusto. [Tocnennss popmupyercs u3
JIUMUOB TIa3MaTHYCCKONH MEMOpPaHbI KJICTKH XO35HHA, MTPO-
TEUHOB, CBSI3aHHBIX C IIMKO3MI(OCHATUAUIMHOZUTOIOM, H
nepudepudeckux OCIKOB KICTOUHOH MemOpaHbl. TpaHcMeM-
OpaHHbIe OCJIKH HE HNPUHUMAIOT y4acTHe B (OPMHUPOBAHHUH

Hurephepon-u

Dochopunupopanue phakropa
rpanckpunuuy STATI

l Hapywenne ceazeiganus STAT] ¢
HPOMOTEPAMH TAPIETHEIX [¢HOB

Tpaucnokauus STAT1 B sapo
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Bakyosu [9]. HampaBiiss Be3uKysIbl 9HA0IM30COM U anmapara
Tonbmpku k napa3uToGOpHON BaKyOIIH, Mapa3uT KOHCYMHPYET
JKUPBI (X0JecTepost U CHUHTONHUITUABL) [32].

B ¢opmupoBaHnn oTBeTa Ha 3apakKeHHUE TOKCOILIA3MO30M
UTPAIOT POJIb KaK KOHCTUTYLIMOHAJIbHbIE, TAK U IPUOOPETEHHbBIE
(axkTopbl UMMYHHTETa, PETYJSITOPAMH KOTOPBIX MOTYT OBITh
mukpoPHK (MuPHK) [26,35]. MoxHO yciiOBHO pa3nenuTb
pasHoBunHoctH MUPHK Ha 1Be rpynmel: mpoBocHaguTelsib-
Hble, aKTHBUPYIOIME MMMYHHBIH OTBET OpraHHM3Ma-XO3sMHA,
U IPOTHUBOBOCIHAINTEIbHbBIC - HHIMOUPYIOUINE UMMYHHBIA OT-
BeT. 13 Hux Haubosee nzydeHHbIMH sBisitoTcss MUPHK-155-5p,
MuPHK-146a, MuPHK-29-3p u MuPHK-125b-5p, otHOCsIIHECS
K nepBoii rpynne, 1 MuPHK-21-5p, npunaanesxaiue ko BTOpoit
rpyImie.

Menuatopsl UMMYHHOM cuctembl, Takue kak INF-y u TNF-o,
peryaupytotr pabory wmukpoPHK-155-5p, kortopsie crtumy-
JHUPYIOT MakpodarajibHbli U MOHOLMTAPHBIH OTBET XO3sIMHA
B OTBET Ha IapasuTapHylo MHBasuio [27,36]. B perymsatop-
HbIX T-numdonnTax akTuBHO cekperupyrorces MuPHK-146a
n MuPHK-29-3p, xoTopble HEOOXOIUMBI AJIsi UMMYHHOTO OT-
Bera Tl-kietok, mHIyLupyemoro uurepdepoH-y [23,25,35].
OyHKIMKU TPUOOPETEHHOI0 MMMYHUTETA PEaM3yIOTCs depe3
crumyssiuuio Boipabotku INF-y mon BoszpeiictBuem muPHK-
29-3p [23,35]. MuPHK-125b-5p cTtumynupyloT OTBET Ha
uHTeppEepoH-y MyTeM BozzaeiicTBus Ha Makpodaru [11]. AnTa-
TOHUCTOM IepeurciIeHHbIX pasHoBuaHOcTed MUPHK sBnsercs
MuPHK-21-5p, xoropast BbICTymaeT KIIIOYEBBIM NPOTHBOBOC-
HaJUTEeIBHBIM MEIMATOPOM, BO3/CHCTBYIOIIMM Ha BBIPAOOTKY
IL-10 u TNF-a [34].

OCHOBHBIMHM THUIIAMU NPOrpaMMHUPYEMON KIJIETOYHOH Tube-
JIM SIBISIFOTCSI QIlOIITO3 U MUPOIITO3 € y4acTHeM HH(IaMMacoM
— OEJKOBBIX KOMILJIEKCOB, (DOPMUPYIOLIMXCS MPU B3aUMOJICH-
CTBUM PELIENITOPHBIX OCJIKOB KJIETKH X035MHA C ITapa3uToM. Tok-
COIUIa3MBbl BO3AEHCTBYIOT, B OCHOBHOM, HA MEXaHU3MBbI ITUPOII-
TO3a, IPU 3TOM HE BO3JCHUCTBYIOT Ha aloNTO3 KJIETOK XO3sIMHA

(puc. 5).

€ [lapazurapusiii Gaxrop, nurudupyiowuii STATL (STAT I-inhibiting parasite factor)
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Puc. 4. Mexanusm uMMyHHOIZ 3auumosl OPpaAHU3MA XO3AUHA 6 OMeEen Hd 3apadsiceHue moKconidad3mo3om. qeprlM yeemom ommede-
Hbl (j)u3u0ﬂ02uuec1<ue MEXAHUIMbBL UMMYHUmMeEMd, KPACHbIM Y6emOoM — 36eHbA-MUWEeHU napazuma
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[Tup 3[2.3] ‘ Anonros ‘
BaaumosieiicTene penentopHoro 0ellka KIeTKH-X035HHA
€ MOJIEKY/OH TapasuTa Hurnbuposanne
Benok
%— NF-xB ®——
GRAILS
BuyTpenHue crumylisl BHelsHe cTHMYIIbI
(HOBPEHICHHE MUTOXOHAPHIT) (FasL)
Dopuuposanme nHduiamMmacomsl (petentop - NLRP1) P \P/
AKTHBaLMA Kacnasel 3
Axrupanms kacnaiel | I
Benok MAFI DopMHpPOBAHHE KPYITHBIX 10D
(npu Tokconnasmose THia I) B IU1a3MATHYECKOH MeMOpane Huruduposanue
Jlusue kietkm,
L KJICTOUHAS CMEPTh
PekpyrupoBanune Cexpeuns
MUTOXOHIPHET Ha MeMOpany WII-1p, HI1-18

napazuToopHoil BaKyoIN

Puc. 5. Mexanuzmul npocpammupyemou Kiemouro cubeny KiemKu Xo3sauna npu moxconaiazmose. FasL — Fas-nueano

OCHOBHBIM (DaKTOPOM MMMYHHOH 3aIIUTHI HPH 3apaskeHUH
TOKCOIIIa3MO30M  siBisieTcss  uHTEepdepoH-o [9]. Bripaken-
HOCTh UMMYHHOTO OTBETA 3aBHCHUT OT BO3JEHCTBUS MOIUMOPd-
HBIX (DAKTOPOB TPAHCKPHIIINH, PEryIHPYIOMUX CEKPEIHIO
NF-kB, STAT3, STAT6, NFAT4 u STATS, a Taxke HEmoju-
MOp®HBIX TpaHCKpUNTOpHBIX (akTopoB HIF-1, c-myc, EGR
[21,24,31,33,38].

B 1972 rony T.C. Jones u J.G. Hirsch [22] npennoxeHna ru-
MOTE3a, COTIACHO KOTOPOH MUTOXOHAPHUH XO3SHHA SIBIISIOTCS
HCTOYHHKOM MHTATEIbHBIX BEMIECTB I TOKCOMIa3Mbl. llpm
3apakeHNHU TOKCOIIa3MO3aMHU THUMA | MPOMCXOMUT PeKpyTHPO-
BaHME MHTOXOHJPHH XO35MHA Ha Mapa3uTO(QOPHYIO BAKyOIb
napasuTta. Meamaropom JaHHOTO mporecca seisercss MAF-1
(mitochondrial association factor), sKCKpeTHpyeMblld B ILH-
TO30Mb KiIeTKH xo3suHa. L. Pernas et al. [30] mpeamomnararor
BO3MOKHOCTh yuactus OenmkoB TLR (toll-like receptors) wmmm
KOMITOHEHTOB CHCTEMBI Tepeladdl CHTHAIOB MHTepdepoHa BO
B3aMMOJCHCTBHUU MATOT€Ha M MUTOXOHIpUH xo3suHa. MAF-1
TaKkKe PErynupyeT CHHTE3 INPOBOCHANUTENBHBIX IIUTOKUHOB
CXCL2, CSF2, IL-6 u skcpeccuio TeHOB, WHAYIHPOBAHHBIX
INF-y.

Toxkcomnazmo3 y BUH-uHbuIMpoBaHHBIX ManueHToB. Tokco-
MJ1a3MO03 SIBJISIETCS CaMOM 4acTO BCTPEUaeMON ONIOPTYHUCTH-
YecKOW MH(EKIne W MPUYMHON OYaroBbIX MOPaKEHUH MO3ra
(B 50% cmy4aeB), koMbl 1 cMepTH 6oabHBIX BUY. B oprannsme
HMMMYHOKOMITPOMETUPOBAHHOTO MAaIMEHTa MapasuT MEPEXOAUT
B TKaHEBYIO GOpMy — (OPMHUPYET LUCTHI B TKAHAX XO35IMHA, 00-
yCTaBIUBasl Pa3BUTHE MOKU3HEHHOW XPOHUUECKON MH(EKIHN.
[Ipn HOpManbHOM MMMYHHOM CTaTyceé TOKCOIUIa3MO3 IIpOTe-
KaeT B 0ECCUMITOMHOI XpOHHYECKOH (opMe, B TO BpeMs Kak
y TAIMEHTOB C UMMYHOAE(MHUIIUTOM, MPU KOHIEHTPALUH JTHM-
¢oumroB CD4* menee 200 Ki/MM®, TPOUCXOAUT aKTHBAIHS
JTATEHTHOW MH(MEKNINH, a TaKXKe Pa3BUBAIOTCS OCIOXKHEHUS CO
croponsl [{THC [8,18]. M3BecTHO, YTO TOKCOMIa3MBbl HE TMPO-
JOyHHpPYIOT TOKCHHBI. OTacHble IS KU3HU OCIOXKHEHHS pas-
BUBAIOTCA B PE3ybTaTe HEKPO3a U MOCIEAYIOIEro BOCHAICHHS
JKM3HEHHO BAXXHBIX OPTAHOB, TAKMX Kak TJIa3a, Cepile W Haj-
noueyHuku. [IpuMepHO Ha TpeThel Henene mocie 3apakeHUs
TOKCOITA3MO30M TaXW30UTHI MUTPUPYIOT U3 BHYTPEHHUX Opra-
HOB, TIEPCUCTHUPYS B HEPBHBIX M MBIIICYHBIX TKaHAX. B crmH-
HOM H TOJIOBHOM MO3T€ Mapa3uThl IPUCYTCTBYIOT JONbIIE, TaK
Kak B JaHHBIX CTPYKTypax MeHee BhIpa’keHa MMYHHas 3alINTa
[14]. BeposiTHO, IMEHHO 3TOT (haKT ABJISETCS MPUUMHON pa3-

© GMN

BUTHUSl OCJIO)KHEHHMH CO CTOPOHBI HEPBHOM CHCTEMBI, B 4acCT-
HOCTH >HLE(AINTa, XOPHOPETHHUTA M JPYTUX 3a00IEeBaHUN.
LlepeGpanbHble, TOIKOPKOBBIE MM KOPKOBBIE MOBPEXKACHHS
MPHUBOJIST, ITaBHBIM 00pa3oM, K TEMHUIIAPE3y U PEUEBBIM Hapy-
mrenusiM [8,18]. [Ipu oTcyTcTBHM HEOOXOAMMOTO JICUCHUS dH-
nedannTa BO3HUKAIOT CyAOPOKHBIEC MPUIMAAKU, CTYHOpP U KOMa.
[THeBMOHUS, PETHHOXOPOUIUT M TMONUOPTAHHBIE HAPyIICHHS
Pa3BUBAIOTCSA BCIEACTBHE AMCCEMHHAIMH MH(EKIMU 1 PEIKo
HaOmonaoTea y manueHtos, crpagaonmx CIIU/I, B ommuune
OT ipyrux rpymi 0oibHbIX [ 18]. OCHOBHBIME (haKTOpaMH TsKe-
JIOTO T€UEHNUS TOKCOTIIa3M03a Y HIMMYHOKOMIIPOMETHPOBAHHBIX
MALUEHTOB SBISIOTCS CHIDKEHHOE KommdectBo CD4' xietok B
miasme Kposu, runonponykuus 1L-12 u INF-y, a Takxke Hapy-
HIEHUE IHUTOTOKCHYECKOW aKkTHMBHOCTH T-nmM¢pouuToB [8,12].
[TpumepHO B 75-79% ciydaeB y manmueHTOB HAOMOAAeTCsl CHU-
skerne yucna umdorros CD4* Himke 100 ki1/MM?, Tipu KOTO-
POM TOKa3aHa MPOQHIAKTHKA TOKCOMIa3MO3HOTo dHIEedannuTa
y BUY-undunuposanusix aun [7,28]. [lepBuunas npopuiak-
THKA BKJIIOYAeT B ce0s KOMOMHMPOBAHHbIE TIPEMapaTsl IS mpe-
JOTBPAIIEHNs] TOKCOILIA3MO03a M ITHEBMOLMCTHOW MHEBMOHUH
(cynbp(aMeTOKCa30/TPUMETONIPUM), TaK KaK HWHQEKIHs, BBI-
3BaHHasl Pneumocystis jirovecii, aCCOUUUPOBaHA C TOKCOILIA3-
MO30M Y IMMYHOKOMIIPOMETHPOBAHHBIX ManuenToB. Hanboms-
IIMI PUCK OCIOKHEHUH mpencTaBiseT KoHueHTpauus CD4* <
50 xnerok B MK [17,18]. Konnenrpanuss CD4* menee 50 i/
MM®, HAMYHe y TAlHeHTa OHON Wik Ooiee OMMOPTYHUCTHYE-
CKUX HHEKIHH (Hampumep, TOKCOIIa3Mo3a), a TAKKE MYKCKOH
TMOJT SABIISAIOTCS. PEUKTOPAMH HEOIAaronpusATHOTO TPOTHO3a Y
nanueHToB ¢ BUY-undexkuueii [15].

VY manmeHToB CO CHMKEHHBIM UMMYHHBIM OTBETOM (B 4YacT-
HocTH, y BUY-uHGUIUPOBAHHBIX M OOJNBHBIX TOCIE TpaHC-
TUIAaHTalluM) HEOOXOAMMO MPOBOANUTH CEPOTHIHUPOBAHUE IS
Mpo(UIAKTUKH H, TPU 00HAPYKEHUH aHTHTEI K TOKCOTLIa3MaM,
JIeYCHNE TOKCOIUTa3MO3HOM nHpekunu [ 14].

BoiBoabl. Tokconnaszmos siBisieTcs OAHOM U3 CaMBbIX paclpo-
cTpaHeHHBIX HHpekuuit y BUY-m03uTHBHBIX UL, TPUBOISIICH
K JIETaJbHBIM OCIOKHEHHSAM Y JJAHHOH IPYMIBI MAI[HEHTOB. Y
TaKUX OONBHBIX MPOUCXOANT PEaKTUBAIMA MH(PEKIUH BBI3BAH-
Hoit T.gondii, 9TO MPUBOAMT K €€ JOKAIMU3AIHH B TKAHIX Op-
TaHOB, B TOM YHCJIE B TOIOBHOM MO3re. OCHOBHBIM (haKTOpOM,
BIIUSIIOIIMM HA Pa3BHTHE TSKEIOTO TEUSHHUS] TOKCOTIIa3M03a y
BUY-nHOUIMPOBAHHBIX MAIMEHTOB SBISACTCS CHU)KCHHE KOH-
nearpauun CD4* mumdonnTos. Ilpu sToM Hapymaercst 6ananc
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MEeX]Iy MapasuTapHoil nponudepanyeil 1 UMMYHHBIM OTBETOM
xo3suHa. [lpexnnonaraercs, yTo Ooiee JeTalbHOE HM3YYCHHUE
MOJIEKYJISIPHO-T€HETUYECKOIO B3aUMO/ICHCTBUS B CUCTEME «I1a-
Pa3HUT-XO3IMH» HPU 3a00JEBAaHUH TOKCOILIA3MO30M ITOMOXKET
JIyd4Ille TOHATh U OCJIIO)KHEHHOE TeUEeHUE JaHHOH MapasuTapHOH
UH(EKITHH.
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SUMMARY

PECULIARITIES OF INTERACTION IN THE "PARA-
SITE-HOST" SYSTEM IN HIV-INFECTED PATIENTS
WITH TOXOPLASMOSIS: LITERATURE AND CLINI-
CAL CASE REVIEW

Bokova E., Kuptsova M., Gorozhanina E., Bogomolov D.,
Berechikidze 1., Grinev A.

Federal State Autonomous Educational Institution of Higher
Education .M. Sechenov First Moscow State Medical Universi-
ty of the Ministry of Health of the Russian Federation (Sechenov
University), Russia

The article presents a review of current literature data on the de-
velopment of opportunistic toxoplasmosis in patients suffering
from HIV infection and a clinical case of an immunocompro-
mised patient with toxoplasmosis. Current information concern-
ing the incidence of toxoplasmosis in Russia and other countries
are presented. Special attention is paid to the Toxoplasma gon-
dii interactions with the host cell in HIV-infected people. The
mechanism of parasite penetration into the host cell and subse-
quent modifications that the parasite makes with the occupied
cell are analyzed in detail. The significance of the chosen topic is
illustrated by the description of a clinical case of toxoplasmosis
in an HIV-infected patient. The authors hope that the article will
help to attract attention of the professional community to the
problem of opportunistic infections in HIV/AIDS carriers, and
in particular to the mechanisms of the “parasite—host” interac-
tions in patients with toxoplasmosis.
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epidemiology; pathogenesis; diagnostics.

PE3IOME

OCOBEHHOCTH B3AUMOJENCTBUASI B CHCTE-
ME «ITAPA3BUT-XO341UH» TP TOKCOIIJIABMO3E ¥
BUY-UHOUIITUPOBAHHBIX NAIIMEHTOB: JIMTEPA-
TYPHBI OB30P U ONMCAHHUE KJIMHUYECKOI'O
CIIYUYAS

Bokosa E.O., Kynuosa M.A., I'opoxanuna E.C.,
boromousios /I.B., bepeunxkuaze U.A., I'punes A.b.

Deoepanvroe 2cocyoapcmeenioe agmoHoMHOe 00pa308amenb-
Hoe yupedicoenue gvicute2o 0opazosanus [lepsviii Mockosckuil
2ocyodapcmeentviti Meouyunckuil yHueepcumem um. U.M. Ceue-
Hosea Munzopasa Poccuu

B craree mpencraBieH 0030p COBPEMEHHOH HaydyHOH IJUTE-
parypsl 1o HpoOIeMe Pa3BUTHS ONMMOPTYHUCTHYECKOTO TOK-
COIUTa3MO3a y MAIMeHToB, crpafaronmx BUY-undexumeii, a
TaKKe KIMHAYECKHH CIydadl MMMYyHOKOMIIPOMETHPOBAHHOTO
OGOIBHOTO TOKCOITa3MO30M. IIprBeneHbl aKTyalbHBIE gaH-
HBIE TT0 3a00JIeBaeMOCTH TOKCOILIa3MO30M Kak B Poccum, Tak
U B Ipyrux crpaHax. OTnensHoe BHUMaHHE B paboTe yaeIeHo
B3anmozeiictBuio Toxoplasma gondii ¢ kieTkoif xo3siMHA Ha
¢done pazsutns BUY-uadexmun. [TogpobHO mnpoanamm3mpo-
BaH MEXaHM3M NPOHMUKHOBEHHS Tapa3nTa B KIETKY XO3SHHA U
MOCIIEYIOMNe MOAN(HUKAINK, KOTOPBIE Mapa3uT COBEpIIACT
C 3aHATON MM KJIETKOH. 3HAYMMOCTh BHIOPAHHOH TEMBI CTaThH
MPOWITIOCTPHPOBAHA ONMCAHHEM KIMHUYECKOTO CIydasl pas-
BUTHS TOKcoruiazmMo3a y BUY-nHOUINPOBaHHBIX MAI[IEHTOB.
KommexTnB aBTOpPOB HameeTcs, YTO JaHHAs paboOTa MOMOXKET
MPUBJIEYb KaK MOXKHO O0JIbIIee BHIMAaHUE PO(ECCHOHANEHOTO
coo0rmiecTBa K mpoliieMaTHKe ONMMOPTYHUCTUIECKAX HH(EKIUIH
npu HocutenbcTBe BUY (B ToM wncne npu vHammanu CIIW) u
B YaCTHOCTH, K 0COOCHHOCTSIM B3aNMOJICHCTBHUS B CHCTEME «TTa-
PasuT-X03IMH» TPH ToKcorutazMoze y BUY-mHDUIMPOBaHHBIX
MalHEeHTOB.
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FEATURES OF DECISIVENESS IN INDIVIDUALS
WITH DIFFERENT EMOTIONAL DISPOSITION

'Sannikova O., 'Sannikov O., *Husak L.

IState Institution: K.D. Ushynsky South Ukrainian National Pedagogical University, Odessa;
Lesya Ukrainka Eastern European National University, Lutsk, Ukraine

The article reviews the results of the theoretical and empiri-
cal study of decisiveness (a leading personality trait, vital in
decision-making) of the individuals who differ in the emotional
dispositions. The issue of decision-making is one of the most
attractive scientific problems for scientists in various fields of
knowledge. Psychology occupies a prominent place in the deci-
sion-making domain since it is always an individual who makes
a choice. It is the person’s subjective choice that elucidates the
features, abilities, and capabilities of the decision-maker most
clearly. The issue is of great scientific importance due to the es-
sential social-cultural transformations in modern Ukrainian so-
ciety, characterized by socio-economic changes and the growing
dynamism of the socio-political life in the country. Rapidly oc-
curring changes bring about increased demands and challenges
to the individuals’ internal resources, stimulate their ability to
make adequate life decisions quickly and independently, and
carry out them effectively in the embarrassing situations of the
instability of the society. The key findings indicate that, depend-
ing on the type of emotionality, decisiveness acquires individual
specificity, which manifests itself in a unique qualitative-quanti-
tative combination of its multilevel indicators. The article seeks
to substantiate the uniqueness of the individual-psychological
features of decisiveness, presenting them as a multi-component
integral property of personality.

In the publications of the psychological literature, devoted
to the problem of decision-making, the emphasis is laid on the
concept of resoluteness, and not on the paronymic concept of
decisiveness, which is associated with the principle of the activi-
ty-based approach, in which the volitional personality traits play
a decisive role as the behavior regulators. It is generally recog-
nized that resoluteness, as a personality trait and volitional quality,
influences the individual’s behavior in life. The specialized litera-
ture of the second half of the 20th century describes the personality
quality of decisiveness as the fundamental element of the psycho-
logical decision-making systems [5,16]. Decisiveness is interpreted
as one of the strong-willed personality traits and, at the same time,
one of the characteristics of resoluteness, which manifests itself in
the tendency to move vigorously towards a goal, regardless of ob-
stacles (internal or external) and complications arising in the course
of the adopted decision implementation [7].
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It seems to be essential to consider in detail systemic mainstay
for making a life decision, which is substantive and conceptual
for all its varieties and types. In the context of this study, “de-
cisiveness” acts as such a systemic basis. A good way to begin
is to specify that in this study, decisiveness, in contrast to its
paronymic term of resoluteness, is interpreted as a complex in-
tegral personality trait. This property involves a set of features
that ensure successful decision-making, namely analysis of the
alternatives in the selection process, conscious and independent
adoption of an adequate decision, its implementation, monitor-
ing and evaluation of the selected option [11]. Decisiveness, as a
multi-component, multi-level trait of a personality, reflects his/
her ability to make decisions consciously, maturely, purposeful-
ly, and independently, using psychological resources selectively.

A generalization of even a small number of works devoted
to this problem indicates the complexity, versatility, and psy-
chological depth of this phenomenon [2-4,8]. “Decisiveness” as
an integral property is not only a manifestation of internal dis-
position, but it also directs and induces/encourages a person to
make confident choices and take final decisions in conditions of
uncertainty and risk. A decisive personality is distinguished by
the use of flexible strategies and tactics, an original vision of a
life situation, and making a life decision.

This understanding of decisiveness, firstly, affirms that we
deal with a complex multidimensional structure rather than one
dominant feature of a human activity in a situation of choice.
Secondly, decision-making in a specific life situation actually
depends on a limited number of individual personality traits.
Thirdly, in every specific situation of choice, a person consoli-
dates a peculiar set of his/her personality traits that form an in-
tegrated structure.

It is this understanding of decisiveness that is reflected in
numerous studies, in which the authors predominantly identify
individual aspects of its manifestation, its various types, ways or
styles of decision-making, and argue that they do not contradict
but complement each other [7,10,12].

When choosing the term “decisiveness” as a multidimension-
al personality trait that enables decision-making (life choices),
we relied on the following reflections:

- personality traits in a situation of choice can be better de-
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scribed by a combination of the properties that manifest them-
selves in a situation of choice, where these properties are actu-
ally the components of decisiveness;

- every component of decisiveness is a bipolar continuum;

- the distinctness of this or that individual property is deter-
mined by a specific value, measured in the range between its
two poles;

- in the psychological decision-making system, scholars dis-
tinguish several patterns of various characteristics associated
with personality traits, which correspond to person’s ideas about
the particularities of the adopted decision option implementa-
tion, reflect the interaction of the situation and the person mak-
ing life decisions;

- there are individual psychological differences between indi-
viduals, lying in the specifics of decisiveness, which is caused
by multiple variants of qualitatively-quantitative combinations
of the studied characteristics that are a part of its structure [12].

We have chosen emotionality as the basis for finding out indi-
vidual psychological differences between people by their deci-
siveness manifestations.

It is common knowledge that emotions characterize the indi-
vidual’s attitude to the world. The objects and the phenomena
of the world around are reflected in emotions and cognitive pro-
cesses. Moreover, we are able to manifest our attitudes to the
surrounding realities only via emotions. Emotions handle the
fundamental qualities of the reflected reality content with a fo-
cus on the subject’s needs and motives and stimulate him to the
activities aimed at the object or away of it [1,6,17-19].

It is important to emphasize that along with the instantaneous
(situational, transitional) feelings that all people experience in
a genuinely emotional situation, emotionality is also related to
those emotional reactions, which an individual experiences in
emotionally-neutral situations. At different stages of this prob-
lem development, we diversify the approaches to the interpreta-
tion of emotionality. First, it was considered along with psychic
experience as the most important characteristic of the individ-
ual, which determines the temperament, then - as an integrated
multi-level quality of a person, which involves a great variety of
personal traits. The set of features or properties also involves the
formal-dynamic parameters of emotional experiences, namely,
strength, intensity, duration, flow rate, change of emotions, the
qualitative characteristics which reflect information about the
modality and emotional experience, and the content-related as-
pect of emotionality. The most significant parameter among all
indicators of emotionality is the emotional experience, chiefly
its modality (patterns of such emotions as joy, anger, fear, and
sadness) and the attributes (positive and negative) [13].

The key findings of the systemic analysis of emotionality, for-
mulated by one of the authors of this paper, argue that:

- emotionality is an integral, structural formation of the per-
sonality, characterized by a combination of its multilevel indica-
tors;

- emotional portrait of every person is a peculiar combina-
tion of four basic discrete modalities - joy, anger, fear, sadness,
focused/concentrated in the space of the features under study;

- individual stable dominance of some particular modality
characterizes the psychological type of emotionality, respective-
ly mono-modal (a clear superiority of the pattern of one of the
modalities) or poly-modal (distinctness of several modalities;

- emotionality as a personality trait, formed at a certain pe-
riod of mental development, under the influence of biological
(physical state, properties of the nervous system) and social
(evolution in the process of life activities) factors, impacts the
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personality development at all levels systemically. Emotionality
sets the boundaries and determines the range of possible indi-
vidual responses to events and the individual mode of activity.
Emotionality manifests itself in various qualitative-quantitative
combinations of diverse personality traits [14].

The above conclusions suggest that there is a direct inter-
dependence between emotionality and decisiveness. We can
assume that emotionality is a system-forming factor of such a
personality trait as decisiveness. In other words, an individual’s
emotional disposition determines the individual-psychological
differences in the decisiveness specificity of people (each type of
emotionality corresponds to a specific feature of decisiveness).

The purpose of this article is to provide and discuss the results
of the theoretical and empirical study of the individual-psycho-
logical features of the decisiveness of individuals with different
emotional dispositions.

Material and methods. The study examines emotionality
with the help of the Psycho-Diagnostic Four-Modality Emotion-
ality Test-Questionnaire [13,15], aimed at revealing the person’s
stable inclination to experience such emotion modalities as joy,
anger, fear, sadness. We conducted the latest testing in 2018.

Decisiveness, as an integral quality of the individual, was ex-
amined by the original psychodiagnostic method of Self-Assess-
ment of the Decisiveness Components [12]. This technique al-
lowed to diagnose multilevel indicators of decisiveness, having
engaged the principle of continuity in the research [14,20]. The
discussion of the studied indicators deals with the analysis of the
relevant literature [2,4,5,16], and the findings of our empirical
studies (observations and interviews with respondents, content-
analysis of written self-reports on the personal manifestations of
decisiveness) [11,12,20,21]. At this stage of the study, 15 profes-
sional psychologists and 20 senior students of the Psychology
department participated in the experiment. The findings of the
study contribute to better understanding of the issue of decisive-
ness and interpret it as a system of multi-level indicators of per-
sonality traits that complement one another and form peculiar
functional subsystems (blocks). Each of the identified indicators
is regarded as a bipolar continuum:

a) block of the achievement settings indicators (the set-
ting component reflects an individual disposition towards the
achievement of the goal and indicates his/her choice prefer-
ences):

- goal/target-oriented disposition (GR+) - intentionality, orien-
tation, vector orientation of mental activity, attention, thoughts,
needs, interests, motives which concentrate and direct a person
to an assessment of life situation and making life decisions. The
characteristics of the negative pole (lack of disposition (GR-)
represent the opposite qualities;

- independence (IR+) - self-sufficiency, independence, ability
to make a life decision without the help of other people, paying
no attention to the impact of situations or circumstances. The op-
posite pole (IR-) involves the dependence of choice on various
outside influences;

- tolerance (TnR+) - accepting uncertainty, complexity, un-
ambiguity while searching for the alternatives in the decisions-
making, tolerant attitude towards novelty, unpredictability of
life situations and changes, patience to and acceptance of other
people’s opinions. Intolerance (TnR-), as the negative pole, is a
manifestation of intolerant attitude to everything that does not
coincide with your own views;

b) block of psychophysiological indicators:

- activeness (AR+) — activity, a source of energy that en-
sures the activation of the psychological system, characterizes
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the degree, level of the inclusion of the individual in the life
decision-making system. Opposing manifestations characterize
passiveness;

- spontaneity (SpR+) - ease, spontaneity, immediacy (with-
out a will or influence from outside), and unexpectedness of the
choice and decision-making. Difficulty (perplexity or uncer-
tainty) (SpR-) — lethargy, retardation in a decision- making and
its implementation are the characteristic features of the negative
pole of this indicator;

- stability (StR+) - consistency of choice, the reliability and
durability of the decision made, even under the changeable
conditions, resistance to the influence and pressure of the oth-
ers, firmness in the choice. Instability (StR-) characterizes the
variability, inconstancy of choice, non-compliance between the
choice of alternative, the decision made and its implementation,
lack of one’s own position;

¢) block of cognitive indicators:

- rationality (RR+) — rationality, prudence, reasonableness,
cold calculation, thoughtfulness, analysis of alternatives, bal-
ance in the search for solutions. Irrationality (RR-) — irrationali-
ty, the prevalence of emotional, intuitive decisions made without
intellectual efforts;

- far-sightedness (FR+) — forethought, prudence, predictabil-
ity, the use of strategies to achieve the goal, focus on possible
consequences, pragmatism in decision-making. Features of the
opposite pole lack of forseeing (FR-) — groundlessness, haste in
making decisions, the ill-considered results, the inconsistency of
the decision made and its implementation;

- thoroughness/accuracy (ThR+) — involves careful consider-
ation of the decision choice and its implementation, taking into
account all pros and cons, collecting necessary information and
meticulous analysis of it, which facilitates the effectiveness of
the solution to a problem, working out the details of the choice.
The negative pole - carelessness/ fragmentation (ThR-) - is char-
acterized by frivolity, incompleteness, and lack of thoroughness.

d) block of personal decisiveness components (a set of per-
sonality traits that ensure the acceptance of a life situation, the
specification of choices, and the adoption of vital decisions):

- adventurism (AdR+) — a stable personality trait, the psycho-
logical essence of which manifests itself in the expectation of
easy and quick success, relying on good luck in achieving the
final, attractive to the individual, goal but without a thorough
analysis of actual external circumstances and personal capabili-
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ties (resources), impulsive ways to solve the problem. The op-
posite quality - non-adventurism (AdR-) — implies the lack of
inclination for adventurous behavior in decision-making;

- assertiveness (AsR+) — independence of a personal position,
upholding a life decision, resisting the pressure of other people
and social conditions, conviction and social courage, responsi-
bility for the choice and its consequences; opposite characteris-
tics describe non-assertiveness (AsR-);

- risk-taking (RkR+) — risk propensity — an initiation of proj-
ects and taking decisions that may lead to failure, which are tak-
en blindly, at random, are fraught with danger and which imply
risks. Risklessness (RkR-) means a lack of risk propensity.

It is important to note that the qualitatively-quantitative com-
bination of all these indicators reflects the individual psycho-
logical characteristics of the decisiveness of each person (theo-
retically, the number of possible combinations is equal to n!).

In addition to the above mentioned psychodiagnostic tech-
niques, the study used the statistical methods for processing em-
pirical data using the computer program SPSS 21.0 for Windows
(correlation analysis, the “aces” and “profiles” method) [9].

Results and discussions. The empirical study of the issue un-
der discussion was carried out on the basis of the K.D. Ushinsky
South Ukrainian National Pedagogical University (Odessa) and
Lesya Ukrainka Eastern European National University (Lutsk).
The study involved postgraduate students and senior students
(255 persons) aged from 23 to 35.

Table 1 presents a quantitative analysis of the results with the
focus on correlation coefficients between the indicators of emo-
tionality and decisiveness.

The data in the table illustrate a positive correlations between
the indicator J (joy) and almost all indicators of decisiveness,
mainly at the 1% level, except for the StR (stability) and ThR
(thoroughness) indicators. The study has revealed an ambigu-
ous relationship between emotionality and decisiveness con-
cerning indicator A (anger). A significant positive relationship
was revealed in terms of the indicators GR (goal-oriented), IR
(independence), AR (activeness), SpR (spontaneity), AdR (ad-
venturism) and AsR (assertiveness), while indicators of TnR
(tolerance), SpR (spontaneity) ) and FR (far-sightedness) mani-
fested more negative relationship between emotionality and de-
cisiveness. The correlation coefficients between other indicators
of emotionality and decisiveness are also ambiguous in terms
of level and patency. The indicator F (fear) is positively associ-

Table 1. Significant correlation coefficients between indicators of emotionality and decisiveness

2z Indicators

=

§ Decisiveness

g

= GR IR TnR AR SpR StR FR ThR AdR AsR RKR
J 256%* 248%* 151 188%* 155 138 244* 240%* 208*
A 226* 134 -178 190* 176* -161 -141 150 160 198*
F 148 245%* 130 -132 148 188%* 155 209*
S -154 231%* 142 -145 128 134 148 255% 152

note: 1) N=255; 2) nulls and commas are omitted, 3) without marking — r < 0,05; marking * — r < 0,01; 4) hereinafter the following
abbreviations are used: a) indicators of decisiveness: GR — goal-oriented disposition, IR — independence, TnR — tollerance,
AR — activeness, SpR — spontainety, StR — stability, RR — rationality, FR — farsightedness, ThR — thoroughness,
AdR — adventurism, AsR — assertiveness, RkR — riskness; b) indicators of emotionality (modality):
J — the joyful, A — the angry, F — the fearful, S — the sad
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ated (p<0.01) with such features of decisiveness as IR (inde-
pendence), FR (far-sightedness) and RkR (risk-taking), and at
5% (p<0.05) level - with the indicators of GR ( goal-oriented),
AR (activeness), StR (stability), and ThR (thoroughness). We
detected a negative relationship (p<0.05) in the data regarding
the indicators of F (fear) and SpR (spontaneity). The emotional-
ity indicator S (sadness) almost repeats the relationship of the
modality F with all the decisiveness indicators, except for the
indicator GR (goal-oriented), with which S shows a negative re-
lationship (p<0.05) and with AsR (assertiveness) the indicator S
is associated positively (p<0,01).

The next stage was a qualitative analysis, with the help of
which we sought out the individual psychological characteristics
of the respondents’ decisiveness, depending on their emotional
dispositions, which is the purpose of this study. Preliminar-
ily, each indicator points of all respondents expressed in “raw”
scores were converted into percentiles to get a conventional dis-
tribution curve [13,20,21].

Among the entire sample (n=255), we selected the partici-
pants with a clear dominance of one of the emotional modalities
(representatives of monomodal type). One-modality dominance
is assigned to those respondents whose only one indicator points
correlate with the fourth quartile of the distribution (from 75
to 100 percentiles) against the low intensity degree background

for other emotionality indicators (up to the 50 percentile). Thus,
four groups were formed: 24 persons entered the group J (the
joyful); 18 people — the group A (the angry); 15 people — the
group F (the fearful), and 32 persons — the group S (the sad).

Fig. 1 represents the averaged profiles of the decisiveness
indicators, manifested by the representatives of the four se-
lected groups. The indicators indexes are given in percentiles.
The midline of the series goes through the 50th percentile. The
numerical indexes of the indicators of decisiveness above the
midline of the series indicate an inclination to the positive pole,
those that are below — to the negative pole.

Regarding each indicator as a bipolar continuum, the develop-
ment rate was determined by the absolute value deviation from
the midline of the series and ranged from larger magnitudes to
smaller ones. Table 2 shows the ranks of the most concise deci-
siveness indicators per each experimental group.

The in-depth analysis of the study findings argues that repre-
sentatives of the J-group (the joyful) are primarily characterized
by the goal-oriented mental activity in the decision-making pro-
cess and always manifest a desire for a successful realization of
this decision (intentionality). Joyful people express the thoughts,
needs, and experiences that focus and motivate a person to as-
sess life situations while choosing and making decisions (GR+).
Such people are energetic and quickly and easily included in the
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Fig.1. Profiles of decisiveness indicators of the individuals with a monomodal type of emotionality
Note: representatives of the groups of monomodal type: J — the joyful, A — the angry, F — the fearful, S — the sad

Table 2. Ranks of the most pronounced decisistiveness indicators per each experimental group

Decisiveness indica- Groups of persons with a monomodal type of emotionality
tors ranks Group J Group A Group F Group S
1 GR+ AR+ RzR+ SpR-
2 AR+ IR- FR+
SpR+, RkR+

3 AdR+
. FR+ AdR- ThR+, AR-,

TnR+, FR+ GR+,TnR- RkR-
5 ThR+
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decision-making system (AR+). To some extent, they are adven-
turous, which is manifested in their pursuit of the desired, striv-
ing for an easy and quick success in making and implementing
decisions, however, very often without a comprehensive analy-
sis of real circumstances, neglecting their preparedness and
personal resources necessary for the implementation of choice
(AdR+). Representatives of this group are tolerant of uncertain-
ty and ambiguity in the search for the solution alternatives, toler-
able to the novelty and unpredictability of life situations, and are
indulgent towards the ideas of others (TnR+). However, these
individuals can be farsighted, prudent, and pragmatic in making
and implementing decisions (FR+).

Representatives of group A (the angry) are primarily ener-
getic, which ensures their active involvement in the decision-
making system (AR+). Choice and decision-making are easy for
them, often spontaneous, ungrounded, sometimes unexpected
for the angry people themselves (SpR+). Perhaps that is the rea-
son why such individuals take risks in making decisions, which
are fraught with danger and can lead to failure, especially when
the choice is made blindly. It significantly increases the risk of
a misleading result (RkR+). Still, they are not devoid of the tar-
geted focus on making life decisions. The experiences, thoughts,
interests, aspirations direct a person to decision-making (GR+).
However, the risk propensity, the ill-conceived choice of alter-
natives, and the ways of implementing the decision, combined
with intolerance (TnR-), impatience to everything that does not
coincide with the personal ideas of every particular person, can
lead to dangerous results or consequences.

Persons with a dominance of the emotional modality F (the
fearful), on the one hand, are distinguished by rationality, pru-
dence, thoughtfulness in the search for decision options (RzR+);
prudence, predictability, considerate attitude to the possible con-
sequences, pragmatism in decision making and foresight (FR+).
The representatives of this type carefully plan the choice and
its implementation, they are meticulous in the collection and
analysis of information and show thoroughness (ThR+), which
ensures the success of a decision variant. However, on the other
hand, as the results of our study show, the choice of such people
largely depends on various external influences, the influences
of situations, circumstances, social conditions. They make deci-
sions relying on the opinions of others (IR-). The probability
of an adventurous attitude to decision-making (AdR-) is quite
low because they expect the outside help, approval, and sup-
port. Their life position is weak, and we even revealed the cases
of its absence in a situation of choice. All the above features,
when combined with the desire for a thorough analysis of live
alternatives, external circumstances impact, and the individual
capabilities, determine the type of the decisiveness modality.

Respondents with a strong inclination to experience emotions
of the S pattern (the sad) demonstrate inhibition or hesitation,
they are slow in decision-making, and unconcerned about its
implementation (SpR-). They manifest passivity, a low level
of personal involvement in the decision-making system (AR-).
However, sometimes they are able to make decisions on the ba-
sis of foresight, prudence, and predictability. The representatives
of this group are distinguished by an inclination to assess and
evaluate possible consequences and are predominantly prag-
matic in decision-making (FR+). Careful planning of the choice
and its implementation, working out the choice details, identify-
ing all pros and cons, accuracy and thoroughness in gathering
and analyzing information (ThR+), all these factors facilitate an
effective solution to the problem and eliminate the risks in the
decision-making or its implementation (RkR-).
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Thus, the study has revealed that the individuals belonging to
the same emotional group (e.i having the same emotional dis-
positions) manifest a similar feature of decisiveness. But yet,
they may also have slight differences in these emotional dispo-
sitions manifestation when compared to the other groups. The
explanation of this lies in the psychological nature of emotions.
The emotions of different qualities vary in terms of their relation
to the object, which expresses itself in the signs of dominant
emotions. It is the quintessence of the psychological nature of
emotions. Positive emotional dispositions are distinguished by
the acceptance, approval of the object, in other words moving
towards it (or its image) openly in active (possibly in passive)
interaction, while negative emotions imply rejection, turning
away from the object in various interaction modes (both active
and passive).

Consequently, the quality of emotions can define global forms
of interaction with the surrounding reality, and hence some activ-
ity options and the relationship of the personality characteristics
and activities, including professional activities, since they ex-
press the essential features of emotions — attitudes of the subject
to the reflected. It is the qualitative characteristics of emotional-
ity that can explain not only differences in the structure of deci-
siveness but also the differences in the “psychological price” of
choice, in the behavior modes of people while decision-making
and its implementation. The latter manifests itself in the indi-
vidual differences in decision-making or in the selection of the
preferable combination of the decisiveness parameters.

Conclusions:

1. The analysis of the scientific literature has provided the
theoretical framework to specify the concept of decisiveness,
elucidating it as a multi-component, integral property of an indi-
vidual, distinguished by a focus on searching for relevant and ra-
tional choices to achieve the goal. Decisiveness is the inclination
and ability to pragmatic (reasonable) analysis and assessment of
the decision-making situation, ability to take into account own
capabilities (resources), readiness to uphold the decision made,
independently and firmly implement it, taking into account pos-
sible consequences.

2. Decisiveness is characterized by a system of multilevel fea-
tures, which, in their turn, form specific functional subsystems,
called blocks in this study: block of settings indicators, reflect-
ing the attitudes of the individual and the choice course (goal-
oriented mindset, self-efficacy, independence, tolerance); block
of psycho-physiological indicators (activeness, spontaneity,
stability); block of cognition indicators (rationality, farsighted-
ness, thoroughness); block of personal decisiveness components
(personality traits that ensure the acceptance of a life situation,
the specification of choices, and handling vital decisions which
implies adventurism, assertiveness, risk-taking).

3. The study has revealed significant multiple correlation re-
lationships between the indicators of emotionality and decisive-
ness. Every qualitative-quantitative combination of the studied
indicators represents individual psychological peculiarities of
the decisiveness manifestations of every person.

4. The comprehensive analysis of the individual differences of
decisiveness depending on emotional disposition contributes to
better understanding of the issue under study. The key findings
of the research prove that emotionality operates as a system-
forming factor of decisiveness as a personality trait. Emotional-
ity determines the individual psychological otherness of people,
manifested in the specificity of their being decisive.

5. The article elucidates only the study findings regarding the
correlation between decisiveness and emotionality of the indi-
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viduals with a clear dominance of one of the emotional modali-
ties (mono-modal type). This problem needs further in-depth
scientific and psychological analysis of the decisiveness features
of people who belong to a group with a multi-modal type of
emotional disposition, and persons with emotional sphere disor-
ders (alexithymia, depression, manic states).
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SUMMARY

FEATURES OF DECISIVENESS IN INDIVIDUALS
WITH DIFFERENT EMOTIONAL DISPOSITION

'Sannikova O., 'Sannikov O., *Husak L.

IState Institution: K.D. Ushynsky South Ukrainian National
Pedagogical University, Odessa; *Lesya Ukrainka Eastern Eu-
ropean National University, Lutsk, Ukraine

The article elucidates the findings of a theoretical and em-
pirical study of the decisiveness features of the individuals
who differ in their emotional disposition. The study is of
great scientific importance in view of the social and cultural
transformations in modern society, which demand an indi-
vidual’s ability to make choices in the utterly difficult situ-
ations of social instability. The scientific approach to the
development of this issue implies the search for psychologi-
cal resources, indicators of decisiveness, and the study of its
individual-typological features of people with different emo-
tional disposition, and subsequently, those with disorders in
the emotional sphere.

The study approaches decisiveness as a complex, integral
personality trait that ensures successful decision-making.
The decisiveness pattern embraces several blocks of indica-
tors: a block of setting indicators, a block of psychophysi-
ological indicators, a block of cognition indicators, a block of
the personality-related components of decisiveness. Certain
qualitative and quantitative combinations of these indicators
correlate with the individual psychological features of deci-
siveness. Emotionality is chosen as the basis for finding out
individual differences of decisiveness since psychology in-
terprets it as one of the dominant characteristics of humans,
along with the mental activity. The diagnosing of decisive-
ness components was carried out using an original method-
ology of the Multidimensional Scale of Decision-Making,
while emotionality was studied on the basis of the Psycho-
diagnostic Four-Modality Emotionality Test-Questionnaire.
The study has revealed that emotionality has a systemic in-
fluence on the individual psychological structure of decisive-
ness. The key findings indicate that, depending on the type
of emotionality, decisiveness acquires individual specificity,
which manifests itself in a unique qualitative-quantitative
combination of its multilevel indicators. The article seeks to
substantiate the uniqueness of the individual-psychological
features of decisiveness, presenting them as a multi-compo-
nent integral property of personality.

Keywords: resoluteness, decisiveness, decision-making
ability, emotionality, emotional disposition, system-forming
factor, individual psychological characteristics, personality.
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PE3IOME

OCOBEHHOCTH PEIIMMOCTH JIML C PA3JTMYHOM
3MOIIAOHAJBHOMN TUCHO3UIUEN

!Cannuxosa O.IL., 'CannuxoB A.U., Tycak JLE.

TV «FO2CHOYKpAUHCKULL HAYUOHATLHBLI NeAA202UYECKUL YHU-
eepcumem um. K.JI. Ywunckozo», Qdecca, >Bocmounoesponeii-
ckull nayuonanvrull ynusepcumem um. Jlecu Yrpaunxu, Jhyyx,
Vrpauna

B cTarbe mpe3eHTYIOTCSI pe3ylbTaThl TEOPETHKO-IMIHPH-
YEeCKOTO UCCIIEIOBAHMUS MIPOSBICHNN PEITUMOCTH JIHII, Pa3IIH-
YAIONIUXCS TT0 SMOIHOHATBHOCTH. AKTYalbHOCTE Pa3padboT-
KM TIpO0JIeMBI BBI3BaHA CONMOKYIIBTYPHBIMHU MPEBPAIIECHUSIMH
B obmecTBe, TpeOYIOIUMHU OT JIMYHOCTH CIIOCOOHOCTH OCY-
MIECTBIATH BEIOOP B KpaifHe CIOKHBIX YCIOBUSIX HECTAONITb-
HOCTH coumyma. HayuHelif mHTEpec B pa3padoTke MpoOIeMbl
COCTONT B MOWCKE IMCUXOIOTHYECKHX PECypcoB, (HaKTOpPOB
PEIIUMOCTH M H3Y4YCHHH €€ HHIUBHIYaIbHO-THIIOIOTHYE-
CKHX 0COOCHHOCTEH y JIUII C Pa3HON SMOIMOHAIBHON AUCIIO-
3unueil, a B JanpHeHmeM, n ¢ HapyHmIeHUSIMH B SMOIIHOHATb-
HOI cpepe TUIHOCTH.

PemmmocTs paccMaTpuBaeTCs KakK CIOKHOE, WHTETPallb-
HOE CBOHCTBO IHMYHOCTH, OOECHEeYHBAIONIEe YCIEIIHOCTh
npuHATHS pemeHns. CTPyKTypa pPEIIMMOCTH OXBaTHIBACT:
OJIOK yCTaHOBOYHBIX ITOKa3zareseil; OJOK MCUXO(HU3NOIOTH-
YeCKHUX MOoKa3aTeneil; OI0K KOTHUTHBHBIX MTOKa3aTeneit; 610K
JUYHOCTHBIX KOMITOHEHTOB pemnMocTH. KauecTBeHHO-KOIH-
JeCTBEHHAs] KOMOWHAIMS YKa3aHHBIX TOKa3aTeneil oTpaxkaer
WHANBUIYATbHO-TICUXOIOTHYECKHE OCOOCHHOCTH PEHINMO-
CTH KaKAOH NUYHOCTH. B KadecTBe OCHOBAHHS JUISI TTOMCKA
WHAWBUYANBHBIX Pa3IWYUi PEIIMMOCTH H30paHa SMOINO-
HaJIBHOCTb.

OMONNOHATBHOCTh, HApPAAY C TCHXHYECKOH AaKTHBHO-
CTBHIO, PACCMAaTPUBACTCSI B IICHXOJOTHM KaK OfHA M3 BEIy-
MHUX XapaKTePUCTUK HMHIWBHIYaTbHOCTH. JlMarHocTHKa
KOMIIOHEHTOB PEMIMMOCTH OCYIIECTBIANACE C ITOMOIIBIO
OpUTHHANBHOW MeTOANMKH «MynbTHINMEH3NOHATbHAS IIKa-
7a TPHUHATHS SKU3HEHHBIX PEIIeHUH», SMOIHOHATBHOCTD
n3ydanack «lIcMXomuarHoCTHIeCKNM 4eThIPEX-MOJATBHOCT-
HBIM TECT-OIMPOCHUKOM SMOIIMOHAIBLHOCTHY. YCTaHOBIEHO,
9YTO HMOIMOHAIBHOCTh CHCTEMHO BIHSIET HAa WHIMBHYalhb-
HO-TICUXOJIOTHYECKYI0 CTPYKTypy pemumoctu. JlokasaHo,
9TO B 3aBHCHMOCTH OT THIIa SMOIIMOHAIBFHOCTH PEMINMOCTD
MPUOOpPETAET CBOIO CHEMU(PUKY, KOTOpas MPOSBISETCS B Ka-
YeCTBEHHO-KOJTMUECTBEHHOM COYETaHUH €€ Pa3HOYPOBHEBBIX
nmokaszareneif. IIpe3eHToBaHAa yHHKaTbHOCTH WHIMBHIYalhb-
HO-TICHXOJIOTHIECKUX OCOOCHHOCTEH PEMNMOCTH KaK HHTe-
IPaTbHOTO CBOMCTBA IMIHOCTH.
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PSYCHOPATHOLOGICAL DISORDERS AS COMORBIDITY
IN PATIENTS WITH PSORIASIS (REVIEW)

Bolotna L., Sarian O.

Kharkiv Medical Academy of Postgraduate Education, Ukraine

Psoriasis is a common, chronic inflammatory skin disease
with a complex etiology involving genetic risk factors and en-
vironmental triggers. The reported prevalence of psoriasis in
countries ranges between 0.09% and 11.43%, making psoriasis
a serious global problem with at least 100 million individuals
affected worldwide [24,29]. Patients with early onset, or type [
psoriasis, tended to have more relatives affected and more severe
disease than patients who have a later onset of disease or type II
psoriasis. Psoriasis vulgaris (plaque psoriasis) is the most com-
mon form of the disease (affecting 70% of the patients) and usu-
ally presents as symmetrical erythematous papules or plaques
covered with thick silvery scales located on the extensor side of
the elbows and knees, scalp, and lumbosacral area.

The serious medical and social relevance of the problem is
determined by the increase in morbidity, damage of various tis-
sues and organ systems, development of resistance to traditional
therapy, and decrease in the quality of life of patients [3,6,16].
Psoriasis is often referred to as a group of so-called “diseases
of civilization”. This is due to the appearance of “scissors” be-
tween the possibilities of the biological nature of man and living
conditions at the present stage of development of society (fast
pace of life, increased emotional stress, requiring tremendous
nervous and intellectual effort).

Psoriasis arises through interactions between hyperprolifera-
tive keratinocytes and infiltrating, activated immune cells. The
cellular and molecular contributions to the overactive immune
response were further elucidated. It was found that T-cells, par-
ticularly those with Th1 and Th17 polarization, are heavily pres-
ent in psoriatic lesions. Psoriatic skin is infiltrated by a myriad of
other immune cells including macrophages and innate immune
cells, as well as an increased amount of endothelial cells (angio-
genesis); these other cell types may certainly also play a role in
psoriasis pathogenesis [10,12,29].

To date, large-scale epidemiological studies in many countries
have shown that one third of all current diseases seen in studied
populations meet the diagnostic criteria of more than one disor-
der. Possible coexistence of two and/or more syndromes (trans-
continental comorbidity) or diseases (trans-syndrome comorbid-
ity) in one patient pathogenetically interrelated or coincident in
time (chronological comorbidity). The development of comor-
bidity is most likely based on the interplay of the pathogenesis
of combined diseases and tends to increase with age. Coexis-
tence and mutual influence of diseases, as a rule, complicate the
diagnosis, which reflects the essence of the pathological process
and becomes more and more important in the assessment of the
disease from different point of views — medical, legal, insurance.
Registration and correction of changes in the physical health of
patients with psoriasis become more relevant and can signifi-
cantly affect the parameters of disease management.

Psoriasis has also been identified as a multisystem chronic
inflammatory disorder associated with multiple comorbidities.
Psoriatic arthropathy as a classic autoimmune association is reg-
istered in 15-45% of cases. Examples of other comorbidities that
are more common in individuals with psoriasis and may warrant
intervention include obesity, metabolic syndrome, hypertension,
diabetes mellitus, Crohn’s disease, multiple sclerosis and others
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[2,6,24,25].

Significant lack of knowledge remains with respect to the
characteristics of psychopathological disorders in patients with
psoriasis and their effect on the course of dermatoses, despite
the large number of publications on concomitant pathology. The
aim of the study is to discuss psychological and mental disorders
in patients with psoriasis and identify possible common mecha-
nisms of pathogenesis based on the analysis of data of relevant
scientific literature.

Results and discussion. Psychological and mental disorders
are observed in 40-70% of dermatologic patients according to
the results of research [2,3,22]. The results of a multicenter
study involving about 5 thousand people showed that depres-
sion, anxiety and suicidal inclinations were 10.1, 17.2 and
12.7% in patients with skin diseases, compared with 4.3, 11.1
and 8.3% in the control group respectively [13].

Psoriasis has stronger associations with mental disorders than
other dermatological diseases. Patients may have specific psy-
chopathological features that do not correspond to the degree
of skin damage. A controlled study showed that 84% of patients
with psoriasis had concomitant mental disorders [22].

Skin diseases are characterized by a number of general char-
acteristics (duration and unpredictability of the disease, a strong
feeling of itching, pronounced rash, lack of social support),
leading to neuroticism, the development of depressive states.
Loneliness and irritability, which can cause indignation and ag-
gression, expressed distrust of others, a firm belief in the ex-
ogenousness of their disease complicate the life of the patient
and his family, communication with doctors, adherence to the
therapeutic regime [2,8].

About 80% of patients with psoriasis indicate a negative im-
pact of the disease on quality of life. These are feelings associ-
ated with external manifestations, especially in open areas (frus-
tration, anxiety and low self-esteem, impaired functioning as an
active member of society, self-isolation), pronounced scaling,
burning and tingling sensation, joint pain, emotional distress,
sleep disturbance, physical disability in severe clinical forms,
dissatisfaction and disappointment with treatment outcomes,
which often require significant material costs and time loss [7,
15, 18]. There is a decrease in the mental and physical quality of
life in patients with psoriasis vulgaris and psoriatic arthritis, and
the degree of change in the indicators is closely related to the
age of patients, the duration of the disease, the frequency of ex-
acerbations and the presence of concomitant pathologies [8, 24].
Psoriasis patients are characterized by psychological maladapta-
tion, decreased levels of subjective well-being, stress of psycho-
logical protection by type of denial and displacement. Hysterical
and hypochondriacal conditions, excessive cruelty, suspicion,
heightened conflict, negative assessment of prospects, distrust
are determined [2, 17].

Psoriasis patients are less socially active. They refuse to visit
the pool (72%), public baths (64%), are ashamed of their condi-
tion (55%), avoid places crowded with people (50%), report the
effects of psoriasis in an intimate life, wear unattractive clothes,
try to hide rash (46%), avoid sports (40%), do not use hairdress-
ing services (34%), afraid of losing their job (15%) [7, 9]. Al-
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most half of patients consider treatment and everything related
to it a much bigger problem than psoriasis itself, which affects
quality of life. The decline in the quality of life of patients with
psoriasis can be compared to a similar rate in some diseases
(diabetes, chronic heart failure, chronic obstructive pulmonary
disease, cancer) [29].

Study of psychoneuroimmune interactions in modern derma-
tology is one of the priority directions. Research indicates that
up to 40% of dermatology outpatients possess an underlying
psychiatric disorder that either contributes to or is caused by a
skin complaint, and in depth studies of skin biology are consis-
tent in reporting the link between compromised epidermal barri-
er function and psychological stressors [32]. It is proved that the
skin not only contains the receptors of almost all neurotransmit-
ters and peptide hormones of the hypothalamic-pituitary-adrenal
system, but also can synthesize them.

It has been established that many characteristic signs of pso-
riasis are the Koebner phenomenon, the horizontal alternation
of layers of parakeratosis in psoriatic plaques, the symmetry
of rashes, where itching can occur due to the release of neu-
ropeptides by nerve fibers, which, if possible, are a connecting
link between neurological and inflammatory reactions. Neuro-
peptides such as substance P, a peptide associated with the cal-
citonin gene, and others, are released from the nervous tissue
under the influence of exogenous and endogenous stimuli. These
substances activate macrophages, lymphocytes and inflamma-
tory mediators, initiate a chain of immune and metabolic pro-
cesses (release of histamine, heparin, leukotriene, prostaglandin
D,, proteinase), which leads to increased vascular permeability
and vasodilation, promoting the development of isomorphic re-
actions. At the same time, the number of nerve growth factor
receptors on the surface of damaged epidermal cells is increas-
ing [28].

Dermatologists and patients alike have long been aware of
the complex interplay between mind and skin. Cutaneous dis-
ease has not only the potential to considerably influence one’s
mental and emotional wellbeing, but may also be stimulated by
the detrimental effects of various negative psychological states
itself. The importance of stress in the development of psoria-
sis is indisputable. However, the mechanisms that influence the
onset of a debut or relapse remain poorly understood. Probably
inflammation is a unifying factor [16, 31]. It is established that
psychological stress increases the level of inflammatory markers
— C-reactive protein, tumor necrosis factor alpha (TNF o), some
interleukins (IL), which over time increases the inflammatory
potential of circulating cells of the immune system and leads to
exacerbation of psoriasis.

Mental disorders in patients with psoriasis today are at the
center of attention of researchers. The main comorbidities of
psoriasis of the psychological and psychiatric profile include
alexithymia, anxiety and depression [7, 17, 18]. The develop-
ment of psoriasis is associated with severe mental upheavals and
severe negative emotions in more than 50% of patients, with the
interval between cause and effect ranging from several days to
2-3 weeks. In addition to the temporal relationship between the
effect of emotional stress and the manifestations of skin pathol-
ogy, there is often a clear parallelism between the severity of the
disease, the prevalence, the duration, the intensity of emotional
disorders, the association with clinical depression, clinical anxi-
ety and the thought of suicide [3, 23, 31]. Psychiatric rigidity
is characteristic of patients with psoriasis. They have increased
constitutional anxiety, a greater tendency to depression than pa-
tients with atopic dermatitis [5].
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It would be noted that mental disorders are especially severe
when psoriasis develops in childhood. Sick children face behav-
ioral constraints, are unsure of themselves, introverted, prone to
mood swings, have difficulty communicating with their parents
and other people and the opposite sex, and have difficulty in pur-
suing a professional career [9, 31]. Inadequate behaviors such as
the protective cognitive and emotional mechanisms inherent in
childhood are very common in psoriasis and increase the risk of
anxiety disorders.

The early onset of psoriasis may be associated with personal-
ity traits, namely, anxiety (difficulty recognizing and describ-
ing their own emotions), which determine the high sensitivity
of patients to stress factors. It is believe that psoriasis begin-
ning after age of 50 years has a high chance of human develop-
ment changes in personality traits and a greater likelihood of
development of hypochondria. Men show increased emotional
tension, instability, depressive tendencies, somatization of
anxiety, and similar tendencies for women, but autisation, im-
practicality and subjectivism are more commonly recorded [2].
It is noted that in some cases the manifestations of psoriasis may
be significantly reduced or completely disappeared without the
specific therapy on the background of treatment with psychotro-
pic drugs that improve the mental state of patients [23].

According to studies, from 5 to 23% of the healthy popula-
tion exhibit certain alexithymic traits. Alexithymia was found to
be present in 50-60% of patients with psoriasis [5, 17]. Patients
with psoriasis have a lower emotional background, dissatisfac-
tion with the life situation and emotional tension with the el-
ements of agitation, as well as fatigue, lethargy, passivity and
fatigue more pronounced than in patients with atopic dermatitis.
Currently, depression is considered to be a multi-faceted mental
disorder characterized by depressed mood, mental and cognitive
impairment, changes in psychomotor activity, as well as vari-
ous somatic complaints (headache, insomnia, appetite disorders,
etc.). Thus, a study using Beck Depression Inventory — a meth-
odology for qualitative and quantitative assessment of depres-
sion showed that 12-24% and 48% of patients with psoriasis had
severe depression and anxiety respectively [13]. The frequency
of cases of depression and anxiety in patients with psoriasis is
significantly higher than in the general population, as well as in
other chronic dermatoses (pemphigoid, vitiligo, atopic dermati-
tis, etc.) [5, 22].

Depression may be due to the presence of a chronic skin dis-
ease or the cause of its occurrence, severe course. Some authors
believe that in patients with psoriasis dominated by «second-
ary» depressive states, the emergence of which is associated
with the underlying disease, any depression can adversely affect
the course of psoriasis [2, 3]. Low self-esteem and social malad-
aptation lead to patients’ inability to cope with the social conse-
quences of psoriasis, which in turn leads to depression. Physical
defects and stigmatization, low socio-cultural level, loneliness
and female sex were the reason for the increased risk of derma-
tosis depression [22]. Symptoms of depression are more com-
mon in patients with facial and genital defects, correlated with
PASI and dissatisfaction with treatment outcomes [15].

From all the psychiatric comorbidities reported in the litera-
ture, the most prevalent seem to be sexual and sleep disorders.
Sexual disturbances (71.3%) and sleep disturbance (more than
50%) are among the most common psychiatric abnormalities in
patients with psoriasis [4, 19]. Sleep disorders (initial insomnia,
increased number of nocturnal awakenings, early morning awak-
ening and daytime sleepiness) in psoriasis may be secondary to
depression. Sleep changes directly through nocturnal itching
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and pain that results in movement disorders, circadian rhythm or
interrupted sleep, causing breathing difficulties in sleep.

One of the most common causes of insomnia is an increase
in the level of proinflammatory cytokines (TNF a, IL-6) during
night apnea in psoriasis [19]. Psoriatic arthritis, plaque forms of
psoriasis, localization of the process on the palms, soles, or head
may further interfere with the quality of sleep associated with
severe itching and pain syndrome [7].

Addiction and abuse of psychoactive substances, somatoform
disorders, schizophrenia or other psychoses, bipolar disorders
are also often associated with psoriasis [17].

Depression and psoriasis may coexist without obvious causal
relationships, jointly developing along general biological mecha-
nisms. The role of substance P as a connecting link between pso-
riasis, itching and depression is emphasized. Depression leads to
an increase in the level of this neurotransmitter, which causes pro-
liferation of keratinocytes, inflammation of the skin, activation of
lymphocytes and increases the severity of psoriasis [28].

Different physiological pathways can be involved in the rela-
tionship between exacerbations of psoriasis and mood disorders
such as depression, anxiety. One of them, more characteristic
of depressive states, includes pathological activation of the hy-
pothalamic-pituitary-adrenal system [32]. There is an activa-
tion of the cascade of neurohormonal processes with increased
synthesis of corticotropin-releasing hormone, proinflammatory
peptides that modulate transcription of DNA cells and immune
reactions in response to stress factors (ultraviolet irradiation,
bacterial and viral infections, etc.). Immunohistochemical stud-
ies have shown that keratinocytes are involved in the develop-
ment of confirmed inflammation increased expression of corti-
cotropin-releasing hormone in the psoriasis skin.

On the other hand, the sympathetic nervous system, mainly
a-adrenergic receptors, is involved in the formation of inflam-
mation and the synthesis of proinflammatory cytokines. Norepi-
nephrine secretion revealed in response to stress in patients with
psoriasis compared with healthy subjects [1]. Depression and
anxiety can contribute to the exacerbation of inflammatory skin
disorders, activating both the hypothalamic-pituitary-adrenal
and sympathetic nervous systems. Effects of chronic stress on
the development of immunosuppression or immunoregulation
are available [26].

The high level of proinflammatory cytokines, TNF a, IL-1,
IL-2, IL-6, IL-8, IL-10, interferon vy, prostaglandin E,, C-reac-
tive protein is a common phenomenon for psoriasis and depres-
sion within the vicious circle [10]. Depression increases the lev-
el of proinflammatory cytokines and activates the mechanisms
associated with the cytokine system, which can lead to the onset
or exacerbation of psoriasis. The use of TNF « inhibitors (etan-
ercept, adalimumab) for the treatment of patients with psoriasis
leads to improved dermatosis, reduced fatigue and regression of
depressive symptoms [20]. However, the induction of inflamma-
tion in psoriasis can accelerate mood swings, including depres-
sive symptoms.

Various neuroimmunological studies suggest that anti-inflam-
matory cytokines are not the only biomarkers that bind depres-
sion and psoriasis. The association of low levels of melatonin,
depression and vulgar psoriasis is known [10, 27]. It has been
previously established that normalization of melatonin levels in
depression contributes to the regression of psoriatic lesions. It
is likely that both conditions can provoke one another through
common links of pathogenesis

Melatonin (N-acetyl-5-methoxytryptamine) is a hormone
with multiple functions in humans, produced by the pineal
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gland. Serum melatonin levels exhibit a circadian rhythm with
low levels during the day, rise in the evening and maximum
levels at night between 2 and 4 am and gradually falls during
the second half of the night. Melatonin performs various func-
tions including induction of sleep, synchronization of biological
rhythms, vasoregulation and others [30]. The paracrine, auto-
crine and antioxidant effects of melatonin are modulated by its
receptors, although some of the biological effects are induced
by the receptor-independent route. Well-known immunomodu-
latory properties of melatonin, which affects the immune system
and regulates cytokine synthesis by immunocompetent cells. It
has been established that melatonin causes a decrease in the ex-
pression of proinflammatory cytokines such as IL-6, IL-8 and
TNF a, thus improving the clinical course and may weaken the
severity of immune-inflammatory diseases [11]. Hence, mela-
tonin improves the clinical course of diseases which have an
inflammatory etiology.

Disturbances in the regulation of melatonin production and
its receptor function are associated with a variety of disorders,
including depression, diabetes type 2, theumatoid arthritis, and
other immune-dependent diseases [27]. Night time levels of
melatonin levels in serum showed a significant decline in psoria-
sis cases, as compared with controls [21]. Reducing the level of
melatonin may be due to the Ké€bner phenomenon characteristic
of the progressive stage of psoriasis. It has been suggested that
the absence of melatonin as a result of pinealectomy in laborato-
ry rats led to a delay in wound healing, and the addition of mel-
atonin to animals improved the skin’s regenerative properties
[27]. Modulation of melatonin secretion may be a possible alter-
nate mechanism by which methoxypsoralens and phototherapy
help in the management of psoriasis and associated depression.
Recent reports suggest that antidepressants such as agomelatine
(a melatonin receptor agonist) weaken inflammatory changes in
depression, reducing the release of proinflammatory cytokines
from activated microglia, which correlates with improving the
function of monoamine neurotransmitters [11, 14].

The results of study indicate that the synthetic analogue of the
epiphysis neuropeptide normalizes sleep disturbance, modulates
melatonin secretion, and has immunomodulatory effects in pso-
riasis patients [4]. Synthetic melatonin can be a complement to
standard therapy for patients with psoriasis and its comorbidity.

Mental and psychological disorders in patients may be prima-
ry, but more often secondary to psoriasis. Patients would benefit
from a psychodermatologic approach. It is very important to im-
prove the skills of dermatologists to detect psychiatric disorders
and psychological problems in patients in a timely manner, refer
them to specialists of the appropriate profile, which will help to
improve the effectiveness of psoriasis therapy and improve the
quality of life of patients.

Conclusions. The results of the analysis of literary sources
have shown that anxiety, alexithymia, depressive disorders are
one of the common comorbid states in patients with psoriasis.
Psoriasis and comorbidity are interrelated at the level of patho-
genetic processes, with the key link being immune inflamma-
tion. Assessment of the psychological and psychiatric status of a
patient with psoriasis with prolongation of the diagnostic route
(if necessary) will contribute to the timely detection of comorbid
pathology and optimize the therapeutic tactic.
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SUMMARY

PSYCHOPATHOLOGICAL DISORDERS AS COMOR-
BIDITY IN PATIENTS WITH PSORIASIS (REVIEW)

Bolotna L., Sarian O.
Kharkiv Medical Academy of Postgraduate Education, Ukraine

Psoriasis is a systemic immune-mediate disease associated
with increased risk of comorbidities. Psychopathological disor-
ders in patients with psoriasis remain poorly understood, despite
the large number of publications. The aim of the study is to dis-
cuss psychological and mental disorders in patients with psoria-
sis and identify possible common mechanisms of pathogenesis
based on the analysis of data of relevant scientific literature.

The development of psoriasis is associated with the expressed
negative emotions in more than half of patients. Most psoria-
sis patients indicate a negative impact of the disease on quality
of life. The main comorbidity of psychological and psychiatric
psoriasis include alexithymia, anxiety and depression including
sexual and sleep disorders. Mental and psychological disorders
in patients may be primary, but more often secondary to pso-
riasis.

Studies show the involvement of inflammatory mediators
(proinflammatory cytokines) and melatonin in the pathogen-
esis of both psoriasis and psychopathological disorders, with
immune inflammation being a key link. Assessment of psycho-
logical and psychiatric status will allow timely identification of
comorbid pathology and will optimize the therapeutic tactics of
treating patients with psoriasis.
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PE3IOME

IMCUXONATOJIOTMYECKHUE PACCTPOIMCTBA KAK
KOMOPBUJHOCTbH V BOJIBHBIX TICOPHA30OM (OB-
30P)

Bonornas JI.A., Capuan E.U.

XapvKosckask MEOUYUHCKAST akademus NOCIeOUNIOMHO20 00pa-
306anus, Ykpauna

[Icopuas sBisleTCs CHUCTEMHBIM HMMYHOOIIOCPEIOBAaHHBIM
3a00/1€eBaHUEM, CBA3aHHBIM C IIOBBILICHHBIM PHCKOM BO3HHK-
HOBEHUsI KOMOpPOUIHBIX 3aboneBanuii. [Icnxonaronornueckue
paccTpoiicTBa y HalMEHTOB C ICOPUA30M IO Cei JeHb Helo-
CTaTOYHO M3YUCHbI, HECMOTPS Ha 0OJIbILIOE KOJIMYECTBO MyOiu-
kaiui. Llenbro ucciienoBaHus SIBISETCA aHAJIU3 IICUXOJIOTHYe-
CKHX U ICUXMYECKHX PacCTPOMCTB y MAallMEHTOB € IICOPUA30OM
U BBISIBJICHHE BO3MOXKHBIX OOIIMX MEXaHHU3MOB IaTOreHe3a Ha
OCHOBAaHUHU H3YYCHUS HAyYHOW PETPOCIEKTHBHOM M TEKyIleH
JIUTEPATYPBL.

VY GonbIIMHCTBA OONBHBIX Pa3BUTHE IICOPUA3a CBA3aHO C BbI-
paKEHHBIMH HETraTUBHBIMH SMOLMSMHU. BoiibHBIE TCOpHa3oM
YacTO yKa3bIBAIOT Ha HEraTMBHOE BIMSIHUE 3a00JIeBaHUs HA Ka-
4yecTBO >KU3HU. K OCHOBHBIM KOMOPOUIHOCTSM IICOpHAa3a ICHU-
XOJIOTHUECKOT0 M TMCHXHUATPUYECKOro MPOQMIS MPUHAIICKAT
QJIEKCUTUMMUS, TPEBOra U JCIPECCHsi, CEKCyaJbHbIE PAcCTPO-
CTBa U HapyuleHus cHa. [lcuxuyeckue U ncuxonorudeckue pac-
CTpoiicTBa y OOJBHBIX MOT'YT OBITh IIEPBUYHBIMHU, HO Yallle OHU
SBJISIFOTCS] BTOPUYHBIMHU T10 OTHOLLCHHUIO K IICOpHA3y.

HccnenoBanus OEeMOHCTPUPYIOT ydacTHE MEIMaTOpOB BOC-
najeHus (MPOBOCHANUTEIbHbIE LUTOKUHBI) M MEJIAaTOHMHA B
[IaTOreHe3e Kak IICopHasa, TaK M IICUXONAaTOJIOTHYeCKUX pac-
CTPOMCTB, MPU 3TOM KJIFOYEBBIM 3BEHOM SBJISIETCSI HMMYHHOE
Bocrasienue. OLeHKa MCUXOJOrHYECKOro M MCUXHATPUIECKOro
craryca OOJIBHOIO ICOPHa3oM O0ECIEUUT CBOCBPEMEHHOE BbI-
SIBJICHHE KOMOPOUTHO# IaTOJIOTUH, YTO ITO3BOJIUT ONTHMHU3HPO-
BATh JICUCOHYIO TAKTHUKY.
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CARDIOMYOCYTE DNA CONTENT AND ITS LINK TO CSE/H,S SYSTEM
IN THE HEART OF EXPERIMENTAL DIABETIC RATS

Palamarchuk I., Zaichko N., Melnyk A., Nechiporuk V., Yurchenko P.

National Pirogov Memorial Medical University, Vinnytsya, Ukraine

Diabetes mellitus (DM) is an important health problem be-
cause of high prevalence, rapid complications and high mortal-
ity [27]. One of the serious complications of diabetes is diabetic
cardiomyopathy (DCM). Diabetic heart injury is characterized
by several main mechanisms such as impaired insulin signaling,
endoplasmic reticulum stress, mitochondrial dysfunction, sym-
pathetic nervous system activation, oxidative stress, inflamma-
tion, impaired coronary microcirculation which lead to myocar-
dial fibrosis, hypertrophy and heart failure [1,8,19,22].

© GMN

One of the crucial factors in pathogenesis of DCM is disin-
tegration of cell cycle and activation of pro-apoptotic pathways
[3,13], but the molecular mechanisms behind these changes are
still unknown. It has been shown recently that hydrogen sulfide
(H,S) is an important modulator of cardiomyocyte proliferation
and apoptosis, and is involved in the regulation of cardiovascu-
lar functions and insulin secretion [2,7,15]. However, the role of
the CSE/H,S system and disruption in proliferation and apopto-
sis in diabetic heart remains unclear.
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The aim of this work was to evaluate the effect of modulators of
H,S system on the level of DNA fragmentation and H,S concentra-
tion in myocardiocytes of rats with experimental diabetes mellitus.

Material and methods. The studies were performed on 40 white
non-linear male rats (180-250 g), which were obtained from the
Scientific-Experimental Clinic of National Pirogov Memorial Med-
ical University, Vinnytsya. Animals were housed in a standard facil-
ity at 22°C room temperature and a twelve-hour alternate between
light and dark; water and feed were given ad libitum. The stud-
ies were conducted according to the general ethical principles of
animal experimentation, approved by the First National Congress
of Ukraine on Bioethics (Kyiv, 2001) and the European Conven-
tion on the Protection of Vertebrate Animals Used for Research and
Other Scientific Purposes (Strasbourg, 1986).

Experimental diabetes in rats was induced by intraperito-
neal injection of streptozotocin (STZ, Sigma, USA) in 0.1
mol/L citrate buffer, pH 4.5 at dose of 40 mg/kg. Diabetic
and age-matched non-diabetic rats were randomly assigned to
three groups: controls, untreated diabetic controls (STZ-DM)
and treated diabetic administrations: STZ + propargylglycine
(STZ+PPG) and STZ + H,S donor (STZ+NaHS). Rats of the
control group were given equivalent volumes of 0.1 M citrate
buffer (0.1 ml /100 g). Substances were administered after a
previous 24-hour food deprivation. The development of STZ
diabetes was confirmed on day 3 by determining glucose in pe-
ripheral blood using an Accu-Chek Active electronic glucom-
eter (Rouche Group, Germany). Animals that had blood glucose
greater than 13 mmol/l (234.0 mg/dl) as of day 3 were selected
for further experiment.

Propargylglycine (an irreversible inhibitor of cystathionin-y-
lyase (CSE) - a key H,S - synthesizing enzyme in the heart and
vessels and NaHS (inorganic H,S donor) performed the modula-
tion of H,S system. Modulators of H,S system were adminis-
tered i/p once a day (0.1 ml/100 g) from the 14th to the 28th day
after the injection of streptozotocin. D, L-propargylglycine (Sig-
ma, USA) was administered at a dose of 50 mg/kg, and NaHS -
H,O (Sigma, USA) at a dose of 3 mg/kg. Doses, routes and du-
ration of administration of H,S modulators were borrowed from
the literature and did not cause animal death [11,12,28]. Rats of
the control and STZ group received 0.15 M NaCl solution (0.1
ml/100g i/p once per day) after the induction of diabetes.

Determination of myocardial H,S content was performed by
the method of Wilinski, B., 2011. The myocardium was washed
with cold 1.15% KCI solution, crushed with scissors, homog-
enized in 0.01M NaOH at a ratio of 1:5 (mass/volume) at 3000
rpm (Teflon glass). TCA (250 ul of 50%) was added to 1 ml of
homogenate and centrifuged at 1200 g for 15 min, the content
of H,S was determined in supernatant by spectrophotometric
method by reaction with N, N-dimethyl-para-phenylenediamine
in the presence of FeCl,. All manipulations were performed in
sterile sealed plastic tubes of the Eppendorf type (to prevent H,S
loss). The content of sulfide anion in the sample was calculated
according to the calibration schedule. Aqueous Na,S « 9H,O
(31.2-3120 puM, Sigma, USA) was taken as the standard.

To determine the DNA content, we made a cut of 10-15 mm
in the apex of the heart, placed it in Eppendorf microtubes with
a cold 1.15% KCl solution and stored at -20°C for further anal-
ysis. DNA content was determined by flow cytometry. Nuclei
suspensions of mycoacaricide were obtained using a solution
for nuclear DNA research (CyStain DNA Step 1 by Partec, Ger-
many) according to the manufacturer’s protocol-instructions.
This solution enables the extraction of the nuclei and labeling of
nuclear DNA with diamidinophenylindole (DAPT). CellTrics 50
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um disposable filters (Partec, FRG) were used in the manufac-
ture of nuclear suspensions.

The flow analysis was performed using Partec PAS multifunc-
tional flow cytometer from Partec (Germany). UV radiation was
used to excite DAPI fluorescence. 10,000 events from G G, of each
sample of nuclear suspension were subjected to analysis. Cell cycle
analysis was performed using the software FloMax (Partec, Ger-
many) in full digital accordance with the mathematical model to
determine: G G, (G,%) - the percentage of cells of GG, phase to
all cells of the cell cycle (DNA content = 2¢); S (S%) is the percent-
age of cells in the DNA synthesis phase to all cells in the cell cycle
(DNA content> 2¢ and <4c); G,+M (G,M%) is the percentage of
cells in the G,+M phase to all cells in the cell cycle or cells with
DNA content = 4c¢ (polyploidy). Determination of DNA fragmenta-
tion (apoptosis) was performed by isolating the SUB- G G, region
on DNA histograms — RN, before the G G, peak, indicating nuclei
of cells with a DNA content <2c.

The results were statistically processed using standard meth-
ods MS Excel and Statistica SPSS 10.0 application packages
for Windows. The results are presented as arithmetic mean and
mean error (M+m). The likelihood of difference between the in-
dicators was evaluated by the parametric Student’s t-test (with
normal distribution) and non-parametric Mann-Whitney U-test
(with non-normal distribution). Pearson correlation analysis was
performed to evaluate the relationship between the indicators.
The data at p<0.05 were considered as plausible.

Results and discussion. Firstly, we analyzed the content of H,S
in myocardium after induction of streptozotocin-induced diabetes.
The development of DM was associated with a decrease in the level
of H,S in myocardium 4 weeks after the administration of strepto-
zotocin (2.21£0.17 nmol/mg protein) and was significantly lower
by 36.6% compared to the control (Fig. 1).

The study indicated that administration of propargylglycine
and NaHS influenced oppositely on H,S content in myocardium
of STZ-DM rats (Fig. 1). After 2 weeks of propargylglycine ad-
ministration, the level of H,S was 1.56+0.13 nmol/mg protein
that was lower than that of STZ-DM and control by 29.4%, and
55.3% relatively. On the other hand, the level of H,S showed a
significant increase in myocardium of rats treated with NaHS
(2.734£0.16 nmol/mg protein) compared to STZ-DM by 23.5%
and significant decrease compared to control by 21.8%.

Thus, the development of DM was accompanied by the de-
ficiency of H,S in myocardium that was severe in the group
administered with propargylglycine. Whereas, treatment with
NaHS corrected changes of H,S level induced by the diabetes
development.

H2S, nmol/mg protein

STZ-diabetes +
NaHS, n=10

Control,n=10

STZ-diabetes, STZ-diabetes +
n=10 PPG. n=10

1stgroup 2nd group 3dgroup 4th group

Fig. 1. Effect of PPG and NaHS on level of H,S in myocardi-
um of STZ-induced diabetic rats (M+m; Notes: * — significantly
different: p<0.05 vs. control; #— significantly different: p<0.05
vs. STZ-DM)
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Pic. 1. DNA flow cytometry of myocardial cell nuclei. Non-
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Pic. 2. DNA flow cytometry of myocardial cell nuclei. STZ-
induced diabetes group

Table. Effects of modulators of H.S system on cell cycle parameters in myocardium of rats with STZ-DM (Mzm, n=10)

Cell cycle parameters, %
Animal group
G,G, S G,/M SUB- GG,
Control 95,6+0,19 0,97+0,04 3,4340,16 13,1+0,34
DM 94,2+0,11* 1,26+0,07* 4,53+0,09* 14,6+0,46*
DM + PPG 93,8+0,40%* 1,83+0,31%* 4,38+0,21%* 16,7+0,51*
DM + NaHS 95,3+0,25# 0,93+0,08# 3,74+0,26# 12,840,53*

notes: * — significantly different: P<0.05 vs. Non-di

According to cell cycle analyzes by flow cytometry, the num-
ber of cells in DNA synthesis (S phase) and in polyploidiza-
tion phase (G,+M, DNA=4c) was increased by 29.9 and 32%
(p<0.05) in hearts of diabetic rats, compared to control. More-
over, the number of cells with fragmented DNA (SUB-GG))
was increased by 11.4% (p<0.05).

Thus, the development of DM was associated with increased
activity of apoptosis (increased number of cells in SUB-G/G)),
polyploidization (increased number of cells in G,M phase) and
proliferation (increased number of cells in S phase) in compari-
son to non-diabetic control (Pic. 1 and 2).

The introduction of modulators of H,S/CSE system had oppo-
sitely directed effects on cell cycle parameters. Thus, the usage
of propargylglycine caused an increase cardiac cell apoptosis,
which indicates a 14.4% decrease in the relative number of cells
in the SUB-G G, phase relative to the control group. At the same
time, NaHS administration decreased the activity of apopto-
sis: the number of cells in the SUB-G G, interval decreased by
12.3% (p<0.05) relative to the STZ-DM.

The introduction of NaHS also reduced the number of cells in
S, G,+M phases by 26.2 and 14.4% (p<0.05) relative to the STZ-
DM, indicating a decrease in proliferation and polyploidization
activity in myocardium.

According to correlation analysis, modulation of H,S level in
the myocardium can be one of the factors in the regulation of
myocardial cell cycle in diabetic rats. A reliable negative rela-
tionship (r=-(0.69 -0.83), p<0.01) was found between H_S levels
and markers of apoptosis, proliferation and polyploidization.

Thus, rats with experimental DM had a higher activity of
apoptosis, because of decrease in functionally active myocardio-
cytes, polyploidization, and an increase in the number of cells in
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abetic control; # — significantly different: P<0.05 vs. DM

the synthetic phase, which is the basis for the development of
hypertrophy and myocardial fibrosis.

The question arises as to the cause and effect relationship be-
tween changes in the cell cycle parameters and H,S system in the
myocardium of diabetic animals. Among the main mechanisms
of DCM pathogenesis are oxidative stress, insulin resistance,
myocardial inflammation, and ER stress [6, 25]. Our findings
regarding the effect of H,S on cell cycle parameters are in ac-
cordance with those of other studies. In a case of decreased H,S
concentration in myocardium, oxidative stress can be activated,
which results in increased oxidative modification of numer-
ous proteins (enzymes, components of cytoskeleton, receptors,
transcription factors, etc.), mitochondrial pore dysfunction with
subsequent activation of receptor-independent apoptosis [17]. It
is known that H,S can stabilize mitochondria in a case of isch-
emic-reperfusion disorders [4]; decreases the number of apop-
totic myocardiocytes; increases the mRNA transcription of the
anti-apoptotic factor Bel-2. H S inhibits transcription of mRNA
of pro-apoptotic Bax, caspase 3, and cytochrome C release from
mitochondria through sulfhydration of NF-kf [17,21]. H,S par-
ticipates in the stabilization of Nrf2 via the CSE/Akt pathway,
thus suppressing myocardiocyte apoptosis [25], and can also
remove Bachl from the nucleus via the ERK1/2-dependent
pathway leading to the restoration of Nrf2 signaling [16]. It was
also shown, that H,S decreases apoptotic activity via the IGF1R/
pAkt signaling pathway, the AMPK/mTOR signaling pathway,
PI3K/Akt signaling pathway, and NADPH/JNK/NF-kB signal-
ing pathway [20]. The ability of H,S to decrease the activity of
myocardiocyte polyploidization may be related to its anti-fibrot-
ic activity, since the introduction of exogenous H,S donors to
diabetic rats is accompanied by a decrease in the activity of NF-
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kB, TGF-B1, MMP-2, procollagen-1 [5]. In addition, the anti-
fibrotic action of H,S can be realized by inactivating collagen
synthesis via the TGF-B1/Smad signaling pathway [18].

Thus, the regulation of H,S system can be a promising strategy
in prevention and correction of pathogenic changes in myocar-
dium associated with chronic hyperglycemia and DM. Stimula-
tion the activity of CSE/ H,S pathway, as well as by exogenous
donors such as NaHS, can reduce the severity of pro-apoptotic
and pro-fibrotic changes in heart associated with DM.

Conclusions. The development of STZ-DM is associated
with the decrease in H,S concentration and changes in cell cycle
parameters (increase the number of myocardiocytes in SUB-
G,G, G,M, S phases) in rat’s heart.

The decreased activity of CSE/H,S pathway induced by propar-
gylglycine results in stimulation of apoptotic activity, while H,S
donor reversed the changes in cell cycle parameters caused by the
development of STZ-induced DM in rats’ myocardium.
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SUMMARY

CARDIOMYOCYTE DNA CONTENT AND ITS LINK TO
CSE/H,S SYSTEM IN THE HEART OF EXPERIMENTAL
DIABETIC RATS

Palamarchuk 1., Zaichko N. Melnyk A., Nechiporuk V.,
Yurchenko P.

National Pirogov Memorial Medical University, Vinnytsya,
Ukraine

One of the most common complication of diabetes mellitus
(DM) is diabetic cardiomyopathy, which is associated with the
development of inflammation, fibrosis and the induction of
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apoptosis. Hydrogen sulfide (H,S) has recently been shown to
play an important role in the regulation of cardiac and vascular
function. The role of the H,S system in the mechanisms of dia-
betic heart development remains uncertain.

The aim of this work was to evaluate the effect of modulators
of H,S system on the level of DNA fragmentation and H,S con-
centration in heart of rats with experimental diabetes mellitus.

The experiment was performed on 40 white laboratory male
rats (180-250 g), randomly divided into 4 groups (n=10): healthy
(control), diabetes mellitus induced by streptozotocin (STZ),
diabetes mellitus + propargylglycine, inhibitor of cystathionine
gamma lyase (STZ + PPG), diabetes mellitus + NaHS, exog-
enous H,S donor (STZ + NaHS). The experimental DM was
induced by a single intraperitoneal injection of streptozotocin
(40 mg/kg). The animals from two groups (3rd and 4th groups)
starting from 14th to 28th day after the injection of STZ were
administered modulators of H,S system i/p once per day. D, L-
propargylglycine was dosed at 50 mg/kg body weight, while
NaHS - H,O - at 3 mg/kg body weight. H,S content in hearts was
evaluated by spectrophotometry (Wilinski, 2011). DNA content
was determined by flow cytometry (Partec PAS, Germany). The
development of DM in rats was accompanied by a significant
decrease in myocardial H,S concentration by 36.6% (p<0.05)
compared with control. The administration of proparglyglycine
led to an increase in H,S deficiency (29.4%, p<0.05) compared

to the STZ group. The administration of NaHS resulted in a de-
crease in H,S deficiency (by 23.5%, p<0.05) compared to the
STZ group. Flow cytometry showed that DM was accompanied
by an increased apoptotic activity (increased number of myocar-
diocytes in the SUB- G G, phase by 11.4%, p<0.05), polyploidi-
zation (increased proportion of cells in the G,M phase by 32.1%,
p<0.05) and proliferation (29.8% increase in S-phase cells,
p<0.05) of heart cells compared with controls. The introduc-
tion of propargylglycine led to an increase in apoptosis (14.4%,
p<0.05) compared with the STZ group. Whereas NaHS admin-
istration decreased the degree of apoptosis (12.3%, p<0.05),
polyploidization (14.4%, p<0.05) and proliferation compared
(26.2%, p<0.05) with untreated diabetes. Correlation analysis
showed that impaired H,S metabolism is an important factor of
disregulation of cell cycle in diabetic heart: a reliable inverse
relationship was registered (r=-(0,69-83), p<0.01) between H,S
level and the indicators of apoptosis activity, proliferation and
polyploidization.

Disintegration of the H,S/CSE system is associated with an
increase in apoptosis activity, polyploidization, and proliferation
of myocardiocytes in experimental DM. Modulation of H,S me-
tabolism is a potential direction for the prevention of the devel-
opment of cardiovascular complications of diabetes.

Keywords: cell cycle, DNA, heart, cystathionine-y-lyase, hy-
drogen sulfide, diabetes mellitus.

PE3IOME

COJEPXKAHHUE JTHK B KAPIMOMHUOLIMTAX M EI'O CBSI3b C CUCTEMOM HOIUI/H,S B CEPALE KPBIC
IIPU DKCINIEPUMEHTAJIBHOM CAXAPHOM JJUABETE

Hanamapuyk U.B., 3auuko H.B., Meabnuk A.B., Heuunopyk B.M., FOpuenxko I1.A.

Bunnuykuii nayuonanvrvid meouyunckuil ynugepcumem um. H.U. Iupoeosa, Ykpauna

OpHuM H3 OCIOKHEHU# caxapHoro amadera (Cl) sBmsercs
nuabeTndeckas KapAHOMUOMATHs, KOTOpas COIMPOBOXKIACTCS
pasBuTHEM BocmajeHus, ¢udpo3a m MHAYKIUEH amonrtos3a. B
MOCIIeAHEE BPeMsI TOKA3aHO, YTO 3HAYUMYIO POJb B PETYIISIIUH
(yHKIMK cepaua M COCYNOB MrpaeT rujaporen cynbpun (H,S).
OpHako, 1O ceil IGHb 0CTAETCsl HEOTPEICIICHHOM POJIb CHCTEMbI
H,S B Mexanu3max nopaxenus cepaua mpu CJI.

Lens nccaenoBanus - OLEHUTD BIHSAHIE MOAYISTOPOB 0OMe-
Ha ruaporen cynbpuaa na yposensb JJHK u merabomusm H,S B
KapANOMHOLUTAX IIPU HKCIIEPIMEHTAILHOM CaXxapHOM Juadere.

UccnenoBanust mpoBenensl Ha 40 OeNbIX HEIWHEHHBIX
kpeicax-camiax (180-250 r), kotopple OBLIM pPaHIOMH3HPO-
BaHHO pacmpeneneHsl Ha 4 rpynmsl (n=10): 310poBBIe (KOH-
TpoJibHas Tpynma), caxapHblii amaber (STZ), caxapHbIil
Ia0eT+IpONapTUITININH, WHIHOUTOP HUCTaTHOHHWH-TaMMa-
nmuassl (STZ+PPG), caxapusiii quadet+NaHS, sx30reHHbIH 110-
nop H,S (STZ+NaHS). Oxcniepumentanbubiii CI unaynuposa-
TIM OAHOKPATHBIM BHYTPHOPIOIIMHHBIM BBEJCHHEM CTPENTO30-
touuna (40 mr/kr maccsr). JIBym rpynmam xuBoTHeIX (111 u IV
TPYIBI) C YETHIPHAALUTHIX CYTOK MO 28-¢ CYTKH MOCIe HHAYK-
nuu 1MabeTa BBOIMIN MOy IATOpbl 0OMena H.S B/6 1 pas B cyT-
ku. D, L-nmponaprunmmiusa BBOIWIN B 103¢ 50 MI/KT Macchl, a
NaHS-H,0 - B 1o3e 3 Mr/kr Maccel Tena. Yepes 9eThIpe HEAENH
9KCIIEPHMEHTA, CepAIa KPbIC OBUTH B3ATHI IS MCCIEIOBAHMS.
Vposens H,S B Muokapze onpenensnu 1o meronuke Wilinski
(2011). Conmepxxanne HK ompenensiii METOZOM MPOTOYHOM
nutomeTpun («Partec PASy», ['epmanms).

Passutne CJI y Kpbic CONPOBOXKIATOCH JOCTOBEPHBIM
cumwkenneM yposus H,S B muokapae na 36,6% (p<0,05) B
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CPaBHEHUH C KOHTpoJIeM. BBeneHnne nponmapruiriniuaa npu-
BOIWJIO K ycyrybnenunto nepuuunra H.S (na 29,4%, p<0,05)
B CPAaBHEHHH C HEJIEUCHBIMU AnuabeTHuecKkuMu kpeicamu. On-
nako Beenenne NaHS ymenpmano peduuur H,S na 23,5%,
(p<0,05) B cpaBHenuu c¢ rpynmnoii STZ. [lo pesympraTam
MpPOTOYHOW mHTOMETpuHu, passutue CJ| compoBoXkIaIoCh
YCHICHHEM amnonTo3a (yBeTHINBAIOCh KOINIECTBO KapaHo-
muonuTos B paze SUB-G G, na 11,4%, p<0,05), momumion-
Iu3anuu (poct Jonu KieTok B ¢paze G,M na 32,1%, p<0,05)
u nponudepannn (yBeIHYEHUE TOIU KIETOK B (ase S Ha
29,8%, p<0,05) B cpaBHEHUH C KOHTPOIBHOH Ipymmoil. Bae-
JeHNEe MPONapTIITIHINHA TPUBOANIO K YCHICHHIO alloITo-
3a (14,4%, p<0,05) B cpaBHenun ¢ STZ rpynmnoi, Toraa Kak
HazHaueHne NaHS cHmxamno cTeneHb MPOSBICHHUS alONTO-
3a (12,3%, p<0,05), nomumnonauzanuu (14,4%, p<0,05) u
nponudepanun (26,2%, p<0,05) B cpaBHEHUH C HEIEYEHBIM
nuaberom. KoppensnmoHHBIA aHanu3 mMoKas3ai, 4To amcOa-
nanc merabonusma H,S B MHMOKapje ABIAETCS 3HAYUMBIM
(hakTOpOM HapyIIEHHUS KIETOYHOTO LUKJIAa KapANOMHUOIUTOB
npu CJI: Mexay yposnem H,S B MHOKap/e u mokasareasimMu
AKTUBHOCTH aIOINTO3a, NPOIU(epauy U MOTUILIONIH3aHN
perucTpupoBanach I0CTOBepHas oOparHas cBA3b (r=-(0,69-
0,83), p<0,01)

Hapymenns B cucreme H,S/LIITI accouuupyroTcest ¢ yBenu-
YEeHHEM aKTHBHOCTH aIloINTO03a, MONMUTUIONIU3AIN U Ipoude-
paluy KapAHOMHOIINTOB B YCIOBHAX dKcnepuMenTansaoro CJI.
Monynsuust oomena H,S sBIs€TCs MEpCIEKTUBHBIM HaIpaBIe-
HHEM MPO(UIAKTUKH PA3BUTHUSI CEPJICTHO-COCYANUCTBIX OCIOXK-
nenuit CJI.
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THE SELECTIVE SEROTONIN REUPTAKE INHIBITORS
AND BEHAVIOUR OF ADULT DANIO RERIO IN EXPERIMENTS

"Proshin S., 2Bagaturiya G., 'Lenskaya K., ’Petrosyan M.,?Samedov A.

IState Educational Establishment of Higher Professional Training «Saint Petersburg State University»;
’State Educational Establishment of Higher Professional Training «St. Petersburg State Pediatric Medical University», Russia

Depression is one the most common form of mental diseases.
Due to epidemiological studies it is common in different age
groups including young people [38]. In terms of their socio-
economic consequences, depression is far ahead of the other
forms of mental diseases. It is characterized by “depressive tri-
ad”, decreased mood and loss of ability to experience joy; im-
paired thinking and motor inhibition [1,54]. According to the
WHO, depression remains one of the leading causes of disability
and maladaptation, loss of social and professional activity, di-
vorce, interruption of interpersonal contacts or forced loneli-
ness. The most severe outcome of depression is suicide. From 45
to 60% of all suicides all over the world are committed by pa-
tients with depression [1]. Depression pathogenesis from system
perspective consists of morphofunctional and pathopsychologi-
cal components. The former can be divided into neuroanatomi-
cal, neurophysiological, neurochemical parts. Depression as a
neuropsychiatric disorder related to underlying social defects or
accompanied by social dysfunctions. These include autism,
which is associated with deficits in processing social cues, and
William’s syndrome, which is characterized by an abnormally
high enthusiasm for interacting with strangers. Other disorders
that are not primarily social (e.g. schizophrenia and depression)
may still interfere with normal social functioning. Therefore, de-
veloping and studying animal models with social deficits has
far-reaching implications for many neuropsychiatric diseases,
and studying these behavioral aspects requires developing spe-
cific behavioral assays [16, 49]. Rodents are traditionally used to
model disorders associated with social deficits. Being highly
social species, rodents possess many complex social behavior
traits that mimic human behaviors. Additionally, researchers
have established sophisticated protocols for studying these be-
haviors in rodents [20]. These benefits recently make rodents
current ‘go-to’ models for studying disorders associated with
social deficits. However, rodent models possess certain draw-
backs. They are expensive and labor consuming. Besides, they
are predominantly nocturnal and highly sensitive to environ-
mental disturbances, such as light, sound, temperature changes
and odors. Furthermore, they were not amenable to scalable or
high-throughput assays. These drawbacks pose a limit to the
broader application of these models in disease research. Besides,
period of pregnancy of animals in a few months lengthens pre-
clinical studies. Development of new adequate models of de-
pression in animals is an urgent task of modern neurobiology,
neuropharmacology, neurology and psychiatry [2]. Danio rerio
(Zebrafish) emerged as a promising new experimental model for
studying various diseases of central nervous human system due
to its high throughput, genetic and physiological similarities
with humans, low cost and fast reproductive cycle. Danio rerio
is a small tropical fish of cyprinid family that lives in nature in
the coastal waters of the Indian Ocean. Groups of zebrafish natu-
rally form compact aggregations, abehavior called shoaling,
which emerges as early as 15 dpf (days post fertilization) [22].
Benefits of shoaling may include betterdetection of and defense
against predators, enhanced foraging and increased mating
choices [27]. While in most studies number of fish for testing in
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a shoaling assay was selected arbitrarily, a number that balances
between minimizing animal usage and reducing variability may
be estimated using a method based on Shannon entropy [15].
Wild type zebrafish forms tight shoals. As will be discussed in
later sections, experimental perturbations can lead to changes in
shoal cohesion. A reduction in shoal cohesion is often interpret-
ed as decreased social interactions among members of the group.
However, simple measurements of aggregation cannot fully re-
veal the complex, interactive and inter-dependent forces be-
tween individuals [26] or collective dynamics of a group [40]. In
addition to shoaling, a group of zebrafish can ‘school’. While
shoals are simple aggregations of individual fish, schools are
shoals that exhibit polarized formations and synchronized mo-
tions. Density and group size affect shoal cohesion, but not po-
larization [42]. Acute treatment with alcohol strongly affects
shoal polarization but only modestly inhibits cohesion, whereas
nicotine significantly reduces cohesion but modestly affects po-
larization [33]. These differences indicate that schooling and
shoaling are two differentially regulated behaviors and that as-
sessing both behavioral endpoints together may more effectively
characterize the effects of experimental treatments. An unsuper-
vised machine learning approach to examine schooling of adult
zebrafish was developed. Using this assay, the authors classified
group behavior into distinct stereotypical states of polarization,
and found out that genetic mutations may alter the proportion of
time spent or the tendency to transition between these states.
While this approach provides an innovative way to quantitative-
ly evaluate the propensities of a group to adopt stereotypical
states of schooling, it is limited to detecting static patterns of
group formation as a whole and cannot reveal dynamic interac-
tions among group members [46]. Compared to other model ob-
jects such as the fruit fly Drosophila melanogaster and the worm
Caenorhabditis elegance a strong conservative relationship has
been established between the human and Zebrafish genes. This
makes this tropical fish an excellent model for studying complex
biological processes such as development of the nervous, car-
diovascular and hematopoietic systems as well as angiogenesis,
apoptosis and toxic effects of various factors [2, 18]. Direct
short-term (days) exposure to the herbicides glyphosate [9] and
atrazine [41] reduced aggressive behavior and shoaling, respec-
tively, whereas an 18-day exposure to intraperitoneally injected
paraquat did not significantly affect social interaction [8]. Acute
exposure to gold resulted in a temporary reduction in social pref-
erence behavior that may be related to elevated oxidative stress;
the social inhibition effect was short lived and the treated fish
recovered within several hours [45]. Chronic exposure to the
EDC BPA reduced courtship behavior in females but increased
their aggression towards mating competitors; females also pre-
ferred control males over BPA-treated males during courtship
tests [30]. Nonylphenol, another EDC and xenoestrogen com-
pound inhibited aggression and social preference behaviors by
chronic exposure. 17a-ethinylestradiol, a synthetic estrogen and
major component in oral contraceptive pills, is excreted from the
human body in high amounts and accumulates in the environ-
ment. Its impact on zebrafish social behavior were examined in
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several studies to assess its influence on aquatic animals, reveal-
ing changes in social hierarchy and courtship in fish following
exposure [12, 17]. Besides, adult male zebrafish fight to estab-
lish dominance and hierarchy, and to compete for important re-
sources such as food and mates [25]. A simple way to assay ag-
gressive behavior is to introduce target for the test subject to at-
tack. A mirror is often used to allow the test subject to attack its
own reflection [55]. Alternatively, a dummy fish or avideo re-
cording of another fish can trigger aggression [48]. The number
of times a test subject exhibits aggressive behavior, such as bit-
ing and charging, is counted to quantify its level of aggressive-
ness. Although this assay provides a simple means to quantify
aggression, the lack of physical contact between aggressors and
targets limits its ability to mimic natural fighting behaviors. In-
terestingly, live fish was not used as targets in this assay setup.
Instead, when two fish interact through a transparent window,
their behaviors were typically interpreted as social interaction
(such as in a two-compartment social preference assay) rather
than aggression. There are a number of practical advantages that
allow researchers to maintain fish population effectively and re-
liably record changes in embryos and larvae. Danio rerio breeds
easily. As a result of each pairing it is quite possible to get up to
200 eggs. Besides, the development of ex utero and the optical
transparency of embryos during embryogenesis enable visual
analysis of embryos at different stages of development and as-
sessment of organogenesis [39]. By 24 hours after fertilization,
a general plan of the body structure is already beginning to take
shape and all precursor cells and brain tissue, eyes and the heart
can already be easily detected using a routine light microscope.
Embryogenesis ends by 72 hours after fertilization. The most
important organs, including the cardiovascular system, gastroin-
testinal tract, liver and kidneys are already fully formed by 96
hours after fertilization. It is believed that such a rapid develop-
ment in 96 hours of Danio rerio corresponds to the three-month
development of the human embryo [19]. To our date hundreds of
genetic mutants of Danio rerio have already been elaborated, the
phenotype of which resembles and may be the clinical equiva-
lent of diseases in humans. Several chimeric models with recep-
tors and human signaling molecules have also been developed.
Genes encoding specific receptors and signaling molecules are
usually associated with development of cardiovascular patholo-
gy, diseases of hematopoietic, nervous systems, myopathies and
myodystrophies, which allows us to analyze effectiveness of
promising drugs [43, 51]. Modulating autism-related genes in
zebra fish can induce autism related phenotypes. However, the
endpoints assessed in these studies were primarily focused on
developmental and physiological changes or other comorbid be-
havioral symptoms of autism such as anxiety, sleep disorders
and seizures. For example, cntnap2 knockout induced night-
time hyperactivity [23] and chd8 morphants (Box 2) and mu-
tants developed macrocephaly [7]. Researchers have started ex-
amining social behavior deficits in more recent studies. Knock-
ing out autism gene shank3b [13] induced deficits in shoaling,
social preference and kin recognition [31]. Zebrafish with mu-
tant sam2, ortholog to the human FAM19A2 gene, were found to
have shoaling [10] and social preference deficits [4]. The human
FAM19A2 gene is located in the 12q14.1 locus, home to a copy-
number variation (CNV) associated with intellectual disability
and autism [5]. Zebrafish also demonstrated its rapid disease-
modeling capability in recent study in which novel autism risk
gene, CEP41, was identified by whole-exome sequencing. Ze-
brafish CEP41 morphant showed deficits in social preference
behavior [35], providing experimental support for this new au-
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tism risk gene. A CRISPR-based targeted mutagenesis study
systematically evaluated 35 autism and schizophrenia risk genes
in an unsupervised machine learning assay for schooling. Sig-
nificant behavioral changes were observed in the immp2l and
scnllab mutants; immp21 knockout enhanced shoaling, whereas
heterozygous mutation in scnllab seemed to suppress all evident
social interactions between individuals. Their human ortholog,
IMMP2L, is associated with Tourette syndrome [37], and SC-
N1A is associated with autism [50] and Dravet syndrome [52].
Several other mutations also altered shoaling and schooling, but
to a lesser degree. Zebrafish ortholog of schizophrenia risk gene
DISCI induced impaired shoaling response to stress when mu-
tated [14]. Acute exposure to alarm substance (Box 2) or os-
motic stress increased shoal cohesion in 5-dpf WT fish but not
discl mutants, suggesting its role in the development of the hy-
pothalamic-pituitary-interrenal (HPI) axis, the fish equivalent of
the hypothalamic-pituitary-adrenal (HPA) axis. Knocking out
adralaa and adralab, the two zebrafish orthologs of human
ADRATIA, causes fish to freeze in tight groups for prolonged
periods of time [46]. Polymorphisms in the promoter region of
the ADRA1A gene have been associated with schizophrenia, al-
though not without controversies [11, 24]. A variety of pharma-
cological agents are used to treat depression. The selective sero-
tonin [S-hydroxytryptamine (5-HT)] reuptake inhibitor (SSRI)
family of antidepressants, especially fluoxetine (FLX), the ac-
tive ingredient in well-known drugs such as Prozac, is generally
the first line of pharmacological treatment [29]. The SSRIs exert
their therapeutic actions by enhancing serotonergic neurotrans-
mission through inhibition of 5-HT reuptake transporters on pre-
synaptic neurons [53]. Critically, during brain development,
5-HT acts as a neurotrophic factor regulating neuronal prolifera-
tion, differentiation, migration, and synaptogenesis [6, 28] in ad-
dition to its prominent role in the programing stress axis [3, 34], also
known as the hypothalamic—pituitary—adrenal (HPA) axis in mam-
mals, which is highly plastic during development [21, 32]. In con-
nection with this, the use of Danio rerio as an experimental model
of depression seems to be particularly promising direction in psy-
chopharmacology to test the effects of antidepressants.

Material and methods. The study was performed on Danio
rerio males of natural color (n=20). Before starting experiment
fishes were kept in a spacious aquarium with 16 liter volume.
Water temperature was +21°C. Soil components and aeration in
aquarium were standard. pH 6.5, dH 11° and daily replacement
of water of 15% volume was strictly supported. Daylight was 9
hours. Adults were fed once a day with a standard diet. It is well
established fact that in nature Danio rerio forms school. Being
separated in pairs, they manifest anxious and aggressive behav-
ior towards each other. It contributes to formation of dominant-
subordinate relationships. To make experimental depression,
two males were transplanted into separate vessels of 500 ml vol-
ume. The diet remained standard. The animals were separated
into equal three groups (Fig. 1): control group; group adminis-
tered to fluoxetine (F); group administered to sertraline (S).

The males were kept during the night. Their behavior was
characterized as follows. The level of swimming in aquarium
is lower, middle, upper, all levels; the hyperactivity is as “yes/
no”; aggression towards each other is as “yes/no” (Fig. 1). It
was considered that the lower level of fish swimming indicates
depressive behavior of animals. Aggression is expressed in the
fact that fishes attack each other [9]. Then antidepressants from
the group of selective serotonin reuptake inhibitors were added
to the vessels according to scheme (Table 1). Thereafter fish’s’
behavior were monitored daily.
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Fig. 1. The scheme of study

Table 1. The scheme of administration of selective serotonin reuptake inhibitors in reservoir with Danio rerio

Group/Substance Fluoxetine Sertraline
Concentration 500 pg/L (0,00005%) 500 pg/L (0,00005%)
Table 2. The change of characteristics compared in an hour after administration of substances
Characteristics
Groups . . . .
Level of swimming Hyperactivity Aggression towards each other
Control Lower (100 %)
F Middle (100 %) 100% Absent (100%)
S Middle (25%)
Lower (75%)
Table 3. The change of characteristics compared on the third day of experiment
Characteristics
Groups
Level of swimming Hyperactivity Aggression towards each other
Control Lower (100 %) 100%
F Middle (100 %) 100% 100%
Middle (25%) 0
S Lower (75%) 100%

Table 4. The change of characteristics compared on the fifth day of experiment

Characteristics
Groups i
Level of swimming Hyperactivity | Aggression towards each other Abnorm:isci:::)r::ocaudal
Control Lower (100 %) 100% 100%
Middle (75%) . . Absent
F Lower (25%) 100% S0%
S All levels (100%) 50% 50% 25%

Results and discussion. On the day of the study before add-
ing antidepressants in all the groups studied the lower level of fish
swimming was observed. They were hyperactive and aggression
against each other was not observed. An hour after the addition of
substances, minor changes were detected in group S; 25% of fishes
swam at an average level (Table 2). On the third day of the study,
hyperactivity was observed in all groups (Table 3). Other markers
compared were different. In control group and group F all fishes
swam at the lower level and showed aggression towards each other.
In group S 25% of fishes rose to an average level and aggression
was 100%. On the fifth day of the study in group S the craniocau-
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dal body position in space abnormally changed in 25% of fishes.
Tail in relation to head was not less than 45° lower (Table 4). In
this regard, it was decided to attach this characteristic to previously
recorded markers. In control group all fishes showed lower level
of swimming and hyperactivity of 100%. The difference between
these groups was that in group F 50% of fishes were aggressive
towards each other. All fishes were hyperactive and 75% of them
swim at average level. In group S all fishes swam in upper level.
Only 50% were hyperactive and half of them showed aggression.
On the seventh day after beginning the study in control group no
significant changes were observed (Table 5).
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Table 5. The change of characteristics compared on seventh day of experiment

Characteristics
Groups
Level of swimming Hyperactivity | Aggression towards each other | Abnormal craniocaudal position
Control Lower (100 %) 100% 100%
Middle (50%) . . Absent
F Lower (50 %) 100% S0%
S All levels 50% 50% 50% 25%

In group F 50% of fishes swam at average level and 50%
of them showed aggression. In groups F and S 100% fishes
swam at all levels. Danio rerio from groups F and S did not
demonstrate hyperactivity. They swam as before the experi-
ment. Our observations are in accordance with the results ob-
tained by other authors. It was showed that sertraline treatment
improved depression-like behaviors by increasing locomotion
and decreasing erratic movements and depressive phenotype.
Reserpine-induced zebrafish model of depression demonstrated
increased whole-body cortisol and 5-HT and decreased NA
and reduced TH (tyrosine hydroxylase). Sertraline prevented
increase in cortisol and NA and increased 5-HT and TH. Ser-
traline also prevented increase in cortisol, inhibited reuptake
of 5-HT, and improved expression of TH [56]. In ordinary way
hypolocomotor activity is used as a key symptom of depression
in zebrafish. It was found that after removing fluoxetine, zebraf-
ish larvae still showed hypolocomotor behavior, suggesting that
there is a potential long-term effect of fluoxetine treatment [36].
The freezing as one of characters of depression phenotype was
long-time in zebrafish mutant on glucocorticoid receptors. Plot-
ting the freezing index showed significant difference between
mutants and wild-type individuals. Genotype differences were
not detectable at very first exposure to novel tank, but gradually
developed as a result of experience. Wild-type fish froze less
with each exposure, apparently habituating to repeated isola-
tion. Fluoxetine lowered time of freezing in behavior of mutant
zebrafish [57]. Another report concerning 6-day fluoxetine ex-
posure during early zebrafish development to environmentally
relevant level (0.54 pg-L-1 in water) showed that fluoxetine-
treated pregnant women (54 pg-L-1 in water) reduces stress re-
sponse (the arithmetic difference between the stress-induced and
unstressed whole-body cortisol levels) in the adult females and
males. The effect has been persisting for four generations [47].
The prolonged unpredictable strong chronic stress was studied
using zebrafish model. 5-week prolonged unpredictable strong
chronic stress induced overt anxiety-like and motor retardation-
like behaviors in adult zebrafish, also elevating whole-body
cortisol and proinflammatory cytokines - interleukins IL-1f3
and IL-6. Prolonged unpredictable strong chronic stress also el-
evated whole-body levels of anti-inflammatory cytokine IL-10
and increased the density of dendritic spines in zebrafish telen-
cephalic neurons. Chronic treatment of fish with an antidepres-
sant fluoxetine (0.1mg/L for 8days) normalized their behavioral
and endocrine phenotypes, as well as corrected stress-elevated
IL-1p and IL-6 levels, similar to clinical and rodent data. CNS
expression of bdnf gene, two genes of its receptors (trkB, p75),
and gfap gene of glia biomarker, glial fibrillary acidic protein,
was unaltered in all three groups. However, prolonged unpre-
dictable strong chronic stress elevated whole-body BDNF levels
and telencephalic dendritic spine density (which were corrected
by fluoxetine), thereby somewhat differing from the effects of
chronic stress in rodents [44]. To discuss our results further we
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found that in group S 50% of fishes were hyperactive; in 25%
of fishes cranioaudal position of their body in space was still
abnormal. By the eighth day of the experiment those individuals
during the experiment with abnormality of craniocaudal body
position died. The study showed that Danio rerio can be used
as a model object to study the effect of antidepressants. Danio
rerio model was not expensive and the experiment took only
seven days. Fishes exposed to stress as separation from stock
and restrictions in the swimming space but receiving sertraline
earlier got out of depression. Perhaps the slower onset of fluox-
etine is due to the fact that even in clinical practice antidepres-
sant should be taken for a longer time to achieve therapeutic
plasma concentrations of the substance. Of undoubted interest is
the abnormality of craniocaudal position of fish’s body exposed
to sertraline followed by death of such individuals. This is of
particular interest for further research.

Conclusion. The presented model may be promising to study
other psychoactive substances as well as in preclinical trials of
new substances.
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SUMMARY

THE SELECTIVE SEROTONIN REUPTAKE INHIBI-
TORS AND BEHAVIOUR OF ADULT DANIO RERIO IN
EXPERIMENTS

"Proshin S., 2Bagaturiya G., 'Lenskaya K., *Petrosyan M.,
’Samedov A.

IState Educational Establishment of Higher Professional Train-
ing «Saint Petersburg State Universityy, *State Educational
Establishment of Higher Professional Training «St. Petersburg
State Pediatric Medical University», Russia

Depression is one the most common form of mental diseases.
Due to epidemiological studies, it is common in different age
groups including young people. Depression pathogenesis from
the point of system perspective view consists of morphofunc-
tional and pathopsychological components. The former can be
divided into neuroanatomical, neurophysiological, neurochemi-
cal parts. Laboratory animals as experimental models are an in-
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valuable tool for investigating pathogenesis of depressive disor-
ders and creating potential treatments.

Aim of study - to elucidate behavioral differences in Danio
rerio exposed to selective serotonin reuptake inhibitors (SSRI).

In our study Danio rerio was used as an experimental model of
depression. In fish forming schools during separation in pairs, anx-
ious and aggressive behavior towards each other was manifested.
It contributes to formation of dominant-subordinate relationships.

Before administration of fluoxetine and sertraline in all the groups
studied, the lower level of fish swimming was observed. They were
hyperactive. Aggressive behavior towards each other was not ob-
served. On the third day of the experiment behavior of the fish in
groups with fluoxetine and sertraline was different. In group with
sertraline 25% of fishes come up to average level. In group with
fluoxetine fishes remained at the bottom of the aquarium.

On the fifth day of the experiment in the group with sertraline
25% of fishes had an abnormal craniocaudal position of the body
in space.

Keywords: selective serotonin reuptake inhibitors (SSRI),
Danio rerio, depression.

PE3IOME

BJIMSIHUE CEJIEKTUBHBIX HWHI'MBUTOPOB OBb-
PATHOI'O 3AXBATA CEPOTOHUHA HA ITIOBEJEHHUE
DANIO RERIO B OKCIIEPUMEHTE

Mpoumn C.H., *bararypus I.O., Vlenckas K.B.,
Merpocsin M.P, 2Camenos A.M.

Tocyoapcmeennoe o6pazosamenvhoe yupexicoenue GblCuie2o
npogeccuonanvrozo obpazosanus «Cankm-Ilemep6ypeckuii
2ocyoapemeennviil yHusepcumemy,; *locydapcmeennoe obpa-
308amenbHOe YUpelcOeHUe BblCULee0 NPOpeccuoOHanIbHo2o 00-
pazosanus « Canxkm-Ilemepbypeckuti 2ocyoapcmeenivlil neoua-
mpuyeckuil MeouyuncKkull ynueepcumemy, Poccust

Jlenpeccusi — pacrpocTpaHeHHas (Gopma MCUXHUUECKOM Mma-
TOJIOTHMH, KOTOpas 110 JaHHBIM JSIHUIACMHOJJIOIMYCCKUX HUCCIIC-
JIOBaHUH pacrpocTpaHeHa B Pa3HbIX BO3PACTHBIX IpyIIax, B
TOM 4HClIe M cpeau Mmonoxaexu. Ilarorenes nemnpeccuit, pac-
CMaTpUBAEMbIi C CUCTEMHBIX MMO3UIUH, BKIIOUACT B ce0sl Kak
MophodyHKINOHATBHBIH (HelipoaHATOMUYECKOH, HeHpohu3HO-
JIOTMYECKUN, HEHPOXUMHUUYECKUIT), TaK U MATOICUXOJIOI NYEeCKUI
KOMITIOHEHTHI. JIabopaTtopHble )HBOTHBIE KaK IKCIICPUMEHTAIIb-
HBIE MOACJIHN SABJIAKOTCA HECOUCHHUMBIM HMHCTPYMEHTOM [UISA UC-
CJISIOBAHUsI MATOreHe3a JIPECCUBHBIX PACCTPOICTB M co3aa-
HHs IIOTCHIUAJIBHOTO JICUCHUS.

Lens uccaenoBaHus - OLEHKA pa3iuyus B noBeaeHun Danio
rerio TIPU UX SKCIIO3HULUHU K CEJISKTUBHBIM HHTHOUTOpaM o0par-
HOT'0 3aXBaTa CEPOTOHMHA.

B naHHOM HCCIeI0OBaHUM B KAyeCTBE DKCIIEPUMEHTAIbHON
MOJISITH JISTIPECCHH MCII0Jb30BaIach priOka Danio rerio. Y pbl-
00K, BeIylIuX CTaiiHbId 00pa3 »xu3HU (00Pa3yIoMUX KOCSIKH),
IIPY Pas3ayydeHuu I10 Mapam IPOsABIIAECTCS TPEBOXKHOE U arpec-
CHBHOE JIPYT K JIPYTy MOBE/ICHHE, YTO CIIOCOOCTBYET (popMUpo-
BAHHIO JOMHMHAHTHO-IIOAYHHUTCIIBHBIX OTHOIIIEHUH.

IMepen nobaenenveM (yoKCeTMHA M CepTpalvHa, BO BCEX
HCCIIelyeMbIX TpyIax HaOMIofancs HIDKHUN YypOBEHb IlIaBa-
HHSL PbIOOK, OHHM OBUIM THIICPAKTHUBHBI, arPeCCHUH MO OTHOILE-
HMIO JIPYT K IpYyry He HaOmonanock. Ha Tperuit iens uccieno-
BaHUs B Ipymnax ¢ (UIyOKCETHHOM U CEpTPAIMHOM IOBEICHHE
PBIOOK pa3IMYagochk: ¢ cepTpaauHoM 25% ocobel MOAHSINCH
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Ha CPEIHUI ypOBEHb, B rpymie ¢ (yoKCeTHHOM PBIOKH OcTa-
BaJINCh HA HUKHEM YPOBHE. Ha nsteie CYTKH HCCJICIOBaHUS B
rpyIIe ¢ cepTpaarHoM y 25% pbIOOK ObLIO HAPYIIEHO KPaHHO-
Kay/laJIbHOE TIOJIOKEHUE TeJla B IPOCTPAHCTBE.

CeprpaiiH OKa3bIBa 00Jice aHTHACTIPECCUBHBIN 3D EKT, o1~
HaKO OKa3ajicsi 0osee TOKCHYEeH, YeM (IIyOKCETHH.
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HEHPOITPOTEKTOPHBINA Y®DEKT AMUHOI' YAHUJTUHA
IIPU SKCIHEPUMEHTAJIBHOM AHTU®OCO®OJUIINTHOM CUHIPOME
HA ®OHE BEPEMEHHOCTH

IsIpemuyk O.3., 'Copoxka F0.B., 'Kymuukas M.H., 'Ky3smak W.II., 'Yepusimosa B.B.,
Hamopanze MLIIIL.,*leaudamsuiau J1.I., 'TlocoxoBa E.A.

!Teprnononvckuti hayuonanbhwiil meouyunckuil ynusepcumem um. M.A. Topbauesckozo, Ykpauna,
2Tounuccruil 20cydapcmeennvlii MeOuyuHcKull yrugepcumem, I pysus

Antudocdomumunastii cuaapom (ADC) — ayTonMMyHHOE 3a-
OorneBaHne, XapaKTepHU3yIoIeecs: HaIMIHeM aHTH(HOCHOTNITH-
HBIX aHTUTEN, Pa3BUTHEM BEHO3HOTO M apTEPHOISIPHOTO TPOM-
0032 ¥ aKkymepcKkumu ociokHeHusimu [11,16], 9To BBI3BIBACT
HEOOOCHOBAHHYIO TIEPUOANYCCKYIO ITOTepI0 OEPEeMEHHOCTH Ha
paHHHUX CpOKax, TMOeNb IUIOA WIIM IPEKICBPEMEHHBIC POIBI
BBUJTY TSDKEJIOH MPEIKIAMIICHH, SKJIAMIICHHU, BHYTPHYTPOOHOTO
HapyIICHUS Pa3BUTHUS WM APYTUX MOCIIEACTBUI IallCHTapHOH
HezocTaTouHocTH [23].

MexaHHU3MBI, BBI3HIBAIONINE HEBBIHAIIMBAHNE OCPEMEHHOCTH
y nanuentoB ¢ ADC, HenonHoctsro u3yudensl [5,21]. Ilpu axy-
mepckoM ADC HapyIIalTcss CHHTE3 U OMOIOCTYITHOCTh OKCHIIA
azora (NO) [6]. NO cunre3npyercst u3 L-aprununa 1oy BIHSHU-
eM pepmenta NO-cunrassl (NOS, KO 1.14.13.39). B Tkanu Mo3-
ra upeHTuduuupoBans! Tpu u3odopmer NOS — sHIoTemanbHast
(eNOS), metiponanshast (nNOS) u mnxymmbensaas (iNOS) [7].
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Axruarust iNOS npuBonut k runeprponykuuu NO. Cenexrus-
Hb1i nHrHONTOP INOS amuHOryanuauH (AG) CTPYKTYpPHO CXOXK
¢ aMuHOKHCIIOTON L-aprununom. M3eectHo, uto AG npenorspa-
IaeT NEePeKUCHOE OKHCIICHHE JINITU0B U 00pa30BaHNE aKTHBHBIX
(hopm kmcIOpoaa Grarofapsi aHTHOKCHAAHTHBIM CBOICTBaM [17].
iNOS sBisieTcst IpOXyKTOM aKTHBHPOBAHHON MUKPOIIINH. YBEIH-
yenne iINOS B MO3re aKkTHUBHPYET MHO)KECTBO CHTHAJIBHBIX ITyTCH 1
IPUBOAUT K HelpoBocnaneHu0. OHAKO TOYHbIC MEXaHU3MBI, 110-
CPEICTBOM KOTOPBIX PEAIU3YOTCsl HEHPOIPOTEKTOPHBIC CBOMCTBA
AG, 110 ceil IeHb 0CTAIOTCS HESICHBIMHU [24].

OKHCIIUTENBHBIN CTPECC UrpaeT HEHTPAILHYIO POJb B TaTOOHO-
XMMUYECKHX MEXaHHW3MaxX Pa3sBUTHS MHOTHX 3a00JEBaHUH IICH-
TpaJbHOU HepBHOH cucTeMbl. NO CBf3aH KaK ¢ BTOPHYHBIM I10-
BPEKICHUEM, TaK U C HEBPOJIOTMYECKUM BOCCTaHOBJICHHEM [12].

[TockonbKy €uHas TOUKA 3pEHHUSI OTHOCUTEIBHO POJIU CUCTE-
Mbl NO U OKHCIHMTEJIBHOIO CTPECCa B MEXAHU3MAX HOPAKCHUS
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rosioBaoro Mosra npu AD®C Ha (oHe GepeMEeHHOCTH 10 ceil
JIeHb OTCYTCTBYET, BECbMa aKTyaJlbHbIM SIBISICTCS BBISICHCHHE
9THX BONPOCOB M TMOUCK IP(EKTUBHBIX CPEICTB KOPPEKLIUH
9TOH [AaTOJIOTUU cpeay MOAYIATOpoB cuHTe3a NO.

Ienb uccaenoBaHus — ONPEACIUTD BIMSHUEC aMUHOTYaHHUIN-
Ha Ha COIEP)KAHHE ayTOAHTUTEN B CHIBOPOTKE KPOBH, YPOBEHb
cunTe3a NO, conepikanue MMaibHOTO (HOPHILISIPHOTO KUCIIO-
ro NMpoTerHa U MOKa3aTesieil CBOOOAHOPAAMKAILHOTO OKHCIIe-
HHsL B OONBIIMX MOJIYHIAPUSIX TOJOBHOTO MO3ra MpH aHTHU(OC-
GdonumuaHOM cHHIpOME Ha 18-if 1eHbh OEpPEMEHHOCTH B JKCIIC-
pHUMeEHTe.

Marepuaj u Metoasbl. VccnenoBanusi npooamiuck Ha 30
Mblnax-camkax tuanua BALB/c (Bospacr 2-3 mec., Bec 25-30 1),
COJIepIKABILKXCSl Ha CTAaHIAPTHOM pallioHe BUBApHsl. DKCIIEpH-
MEHTBI OCYLIECTBIISUIMCH C COOMIOACHUEM IIPUHIMIIOB OMO3THU-
KU B COOTBETCTBHMHU C 3aKOHOM YKpauHbl «O 3aInTe KUBOTHBIX
OT KECTOKOro oOparieHus», «OOMUX dTHYSCKUX MPHUHIIUIIOB
IKCIIEPHUMEHTOB Ha JKMBOTHBIX», NPUHATHIX Ha [lepBom Hanu-
oHaJIbHOM KoHTpecce 1o onostuke (Kues, 2001) u cornacoBan-
HBIX C MOJIOKEHUSIMH « EBpOIEHCKON KOHBEHIIMH T10 3aIUTE M10-
3BOHOYHBIX JKHBOTHBIX, HCHOJIB3YEMBIX B IKCIIEPUMEHTAIbHBIX
U JIpyrux HayuHbIx neisix» (CtpacOypr, 1986).

Juzatin uccnedosanus. AD®C MOmenTUpoBaad C MOMOIIBIO
kapauonunuaa («Sigma», USA), KOTOpPBI BBOIWIM BHYTpH-
MBIIIICUHO, YeThIpe pa3a, 30 MKI Ha 1 HHBEKIHIO ¢ HHTEPBAJIOM
MeXay MHbeKIuAMH 14 cyTok. Kapanoiaunus smMyasrupoBaiiu
B 75 MK ostHOTO ambioBanTa ®peitaaa («Difco Laboratoriesy,
USA) - nepBast HHBEKLHS, IOCIEIYIONINE HHBEKIUH IPOBOAU-
JIM ¢ HeNoJIHBIM anbioBaHToM Ppeitnaa [2]. IlononeiTHbIE KU-
BOTHbIE OBLIM pa3lesieHbl Ha 3 rpymnsl: | rpymmna — KOHTPOIb —
MHTaKTHbIC KUBOTHBIC; I — s)xuBoTHBIC ¢ ADC; III — )KUBOTHBIC
¢ ADC, kotopeiM BBOAWIM 10 MI/Kr amuHOTyaHuauHa («XHM-
11ab0paToppeaKTyBy, YKpauHa,) BHYTPHOPIOIIMHHO OIMH pa3 B
nieHb, B TedeHne 10 aueit nocie popmuposanust ADC u B TeueHne
17 cyrtox 6epemennoctr. Cryctst 10 CyTOK ¢ MOMEHTA TTOATBEPIK-
nenns ADC nposoauu criapuBanue camox I, I u Il rpynm ¢ cam-
tamu. JKMBOTHBIX BBIBOAMIJIM W3 AKCIIEpUMEHTa Ha 18 jeHb Oepe-
MEHHOCTH B YCJIOBUSIX THOICHTaJI-HATPHEBOro Hapko3a (50 Mr/kr
macchl). Jli1st uccnenoBanus MCIOB30BAIM TOMOTEHATBI OOJIBIINX
HOJTyIIIapHii TOJIOBHOTO MO3I'a U CBIBOPOTKY KPOBH.

Iloozomoexa obpasyos onsa ananuza. HaBecku Tkaneit (Mac-
coii 0,1 r) GonbIINX NONyIIAPUI MO3ra MbIIIeH KOHTPOIbHON U
9KCIIEPUMEHTAIbHON IpyI romoreHusuposaiu B 50 MM tpuc-
HCl-6ydepe (pH 7,4) 1:5, KOTOpBIi JOMOIHUTEIBHO COMEPIKAI
0,135 M NaCl, 1% noneuunncynsgara narpus (SDS), 2,5 MM
OITA, 6,5 MM anporununa, 1,5 MkM nencraruna A, 23 MmxM
neiinenTuHa, 1 MM denunmernncyasdonundayopuna (PMSF),
S MKI/MJI COeBOTO HHIHOUTOpa TpHIicuHa, | MKM opToBaHasiara
HaTpus. [OMOreHaThl JOMOJIHUTEIBHO 00pabaThiBain YibTpa-
3ByKOM (30 ceK.) C HOMOIIBIO YIBTPa3ByKOBOI'O A€3UHTErparopa
Sartorius (Labsonic® M, I'érrunren, Germany). Hamocanou-
HYIO JKHJIKOCTh OTOMpAu M OIpeessUll CoiepKaHue 00IIero
6enka o meroxy Lowry (1951).

Onpedenenue aymoanmumern npomue nPoOmeuHos 20108HO20
Mo3ea. Y WHTAKTHBIX MBIIIEH U3 DKCTPAKTOB TKAHEH OOJIBIINX
nosymapuil 3abupany paBHbIe KOIMYeCcTBa IPOTCHHA, 00benuU-
HSUIM M CMELIMBAKM C Hepexyuupyrommm Oypepom Jommim
(1:2) n narpesanu npu 95°C B Teuenue S MuH. [ToydeHHbIH 00-
pasel HaHOCUJIM B ssuelku B konndecTBe 100 MKT Ha TOPOXKKY U
HPOBOJIMIIH NIEKTPOPOPETUIECKOE pa3/ieeHie B CTaHIapTHBIX
yenoBusix [19]. Tlocie anexrpodopesa Ok MepeHOCHINn Ha
HUTPOLEIUTIONO3HYI0 MeMOpany. [locne 6moxkupoBku 5% pac-
TBOPOM CYXOT'O MOJIOKAa CTPHIIBI 00pabaThIBaln CHIBOPOTKOM B
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Ka4eCcTBE MCTOYHUKA ayTOAHTHUTEN. 3aTeM MeMOpaHbl OTMBIBAJIH
U MHKYOHPOBAJIM C COOTBETCTBYIOIIMMH BTOPUYHBIMHA QHTHTE-
JIaMH TIPOTUB UMMYHOIIIOOyMHA G MBINIH, KOHBIOTUPOBAHHbI-
MH ¢ nepokcnaasoit xpera (Abcam, USA, ab97046) B passene-
Hun 1:5000. ITocne oTMBIBKH OT Hecnenu(pUIecKn CBSI3aHHBIX
BTOPHYHBIX AHTHTENl BHU3YAJIM3aLHIO MOJIHUICITHIHBIX 30H, C
KOTOPBIMHU CBSI3QJIMCh ayTOAHTUTENA, HPOBOAMIN C HCIIOIb30-
BanueM cybcrpara nepoxcunaasst (0,02% H202) u xpomorena
(0,01% nuamuHOOCH3MIMH). JIeHCUTOMETPUYCCKHII aHAJIN3 UM-
MYHOPEAKTUBHBIX 30H IPOBOJIMIIH C IPUMEHEHUEM TIPOTPAMMBI
TotalLab TL120 (Nonlinear Inc, USA).

Onpedenenue cooepicaniisi 2IuanrbHo20 QUOPULIAPHOSO KUC-
n0eo npomeuna (GFAP). Dnexktpodopes B MOTHAKPHIAMUATHOM
reie B NMpUcyTCcTBUU Joxeumicyiabdara narpus (SDS-PAGE)
nposoxwin 1o meroxuke [19]; Becrepu-6norunr GFAP B 00-
pa3uax OOJBLIMX MONYIIAPHUI TOJIOBHOTO MO3ra - IO METOAH-
ke [26]. C uenpto nmmyHoxumudeckoi nerekunn GFAP nocne
OKOHYaHUs AJIeKTpodopes3a MPOTEHHBI IEPEHOCUIIN U3 Tellsd Ha
HHUTPOLICIUTIONIO3HBIE MEMOpaHbl. AKTHBHBIC 30HBI MeMOpaHBbI,
KOTOpBIE HE 3a1eCTBOBAHEI IIPH MIEPEHOCE OEIIKOB C MOJTNAKPH-
JIAMHUIHOTO T'eJisl B IPOLIECChI TpaHcdepa, omokuposanu 5% pac-
TBOpoM obexxupenHoro moinoka («Carnation», USA). TTocne
OJOKUPOBKH MeMOpaHbl 00padaThIBaIM AHTHUTEIAMH TPOTHB
GFAP (anti-GFAP, Santa Cruz Biotechnology, sc-9065) B pa3-
Benenun 1:2500. TTocne nHKyOAIMK ¢ TIEPBUYHBIMUA aHTHTEIA-
MU MeMOpaHbI OTMBIBAJIHM K 00padaThIBaI COOTBETCTBYIOLLIMMHU
BTOPHYHBIMH aHTHTEJIAMH IIPOTUB UMMYHOIII00yuHa G KpoJiu-
Ka, KOHBIOTHPOBAaHHBIMH NEPOKCHIa30i xpeHa (Sigma Aldrich,
CILIA, A0545) B paszenenun 1:5000. JleHcuromerpuueckuii
aHaJIM3 UMMYHOPEAKTHBHBIX 30H IPOBOIMIM C IPUMEHEHHEM
nporpammbl TotalLab TL120 (Nonlinear Inc, USA)

Onpeodenenue cooepaicanusi HUMPUM-AHUOHOS (NO;) u Hu-
mpam-anuonos (NO, ). O conepxanun NO B romorenarax
OOJIBIIMX MOJYIIAPUI TOJIOBHOIO MO3ra JENald BBIBOJ MO KO-
nuuecTBy ero craduibHbIX Metabomuros NO, n NO, . Coxep-
xanne NO, onpenessin BhICOKOCTIEHU(DUUESCKUM CIIEKTPOdho-
tomerpuueckum metomom Green L.C. et al. [18]. Boccranos-
JICHHE HUTPATOB 10 HUTPUTOB OCYIIECTBISUIN METATIMYECKUM
LITHKOM B YKCYCHOKHCJIOM pacTBope [3].

Onpeodenenue nokazamenet c60600HOPAOUKATLHO20 OKUC-
JleHUsl U AHMUOKCUOAHmMHOU cucmembl. B romoreHarax 6o0ib-
[IMX TOJYIIAPU TOJIOBHOIO MO3ra OINpPEACIISUIN COACpIKAHHE
rugponepekuceit mununos (I'TIJI) mo metony B.b. I'aBpunosa
u coasT., TbK-akrtusubsix npoxykros (TBK-AII) - no merony
JI.LW. AnnpeeBoii U COaBT., aKTUBHOCTb CYIEPOKCHAUCMYTa3bl
(COH, Kd 1.15.1.1) - mo metony C. UeBapbl U COABT., aKTUB-
HocTh Katanasel (KAT, K® 1.11.1.6) - no metony M.A. Kopo-
JIOK W COAaBT., COJAEP)KaHHE BOCCTAHOBJICHHOTO IIyTaTHOHA
(G-SH) - no merony G.L. Ellman, akTHBHOCTb CYKIMHATIETH-
nporenassl (CATL, K® 1.3.99.1) - no metony H.Jl. Emenko u co-
aBT. ¥ nuToxpomokcuaassl (LIXO, Kd 1.9.3.1) - no merony P.C.
KpusuenkoBoii.

CrarucTrdeckyto o0paboTKy JaHHBIX OCYLIECTBILUIM C IO-
mouipbto nporpammMel STATISTICA 10. CpaBHeHHE OJTyYEHHBIX
BEJIMYMH HPOBOAWIIN C HCIOib30BaHueM U-kputepust MaHHa-
Yutau. U3menenust cuuranu nocroBepHbiMu mipu p<0,05.

Pe3ynbTarel U o6cyxknenue. B pesynsrare ucciieoBaHus
HPOTENHOB TOJI0BHOTO Mo3ra Mbiieii BALB/c, o6paboranHbIx
CBHIBOPOTKOM KPOBH IKCIIEPUMEHTAIBHBIX ¥ KOHTPOJBHBIX MbI-
1iel 0OHapy>KEeHbI TPH MOJIMIICIITHIHBIC 30HBI C BEIMYMHAMH MO-
nexyssipHbIX Mace mpumepHo 120 kDa, 150 kDa u >170 kDa, koto-
pble cBs3bIBANN MolieKyabl I1gG, comepixaBIInecs B CHIBOPOTKE
KpoBH Mbieid. [TomydyeHHbIe pe3ynbraThl CBUACTEIBCTBYIOT O
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HaJIMYHUHU QHTUTECII K COGCTBCHHBIM IpOTE€UHaM IroJioOBHOI'oO Mo3ra
B HccienyeMbix oopasnax. ConepikaHne ayTOAaHTHTEN yBEINYH-
BAJIOCh B CHIBOPOTKE KPOBHU >KUBOTHBIX ¢ ADC BO BCEX BBISAB-
JICHHBIX MOJHUITENTUAHBIX 30Hax: 120 kDa — B 1,9 paza, 150 kDa
—B 4,4 paza u>170 kDa — B 4,3 pa3a B CpaBHCHHUHU C KOHTPOJIEM
(puc. 1). B coiBopotke kpoBu Mbieit ¢ ADC, KOTOpbIM BBO-
i AG, conepikanue aytoaHTuTel cHibkanock: 120 kDa — Ha
10%, 150 kDa — na 11%, comepxaHue ayTOQHTHTEN C MOJICKY-
nspHOU Maccoit 6osee 170 kDa 10ocToBEpHO HE OTINYATIOCH OT
nokasareseit rpymnisl ;xuBoTHbIX ¢ ADC (puc. 1).

V3meHeHus MpoayKIMK MaTepUHCKUX ayToaHTHTeN Kiacca [gG
B OpraHu3Me OepeMeHHOM HKSHIMHbBI MOTYT ObITh HHULUHPYFOLIH-
MU (haKTOpaM¥l HEBBIHAIIMBAHUS OEPEMEHHOCTH, Pa3BUTHS (eTo-
UTALICHTAPHOI HETOCTATOYHOCTH M PA3INYHBIX TIOPOKOB Pa3BUTHSI
rioza [8]. BaxkHoe MpOrHOCTHYECKOE 3HAYCHHUE Y HKEHILMH BO Bpe-
M GCpeMeHHOCTI/I HMCECIOT II0Ka3aTe/Iu COACPKaHUA ayTOaHTl/ITeJ'[ B
CBHIBOPOTKE KPOBH K OeJIKaM HepBHOW TKaHH, SIBJISLICh KPUTEPHEM
OLICHKHU COCTOSIHUS 3/I0POBbsI OEpEMEHHBIX, HOBOPOXKICHHBIX U Jie-
Tel pannero Bospacra [8,20]. Otknonenue Ha 10-15% oT HOpMBI
coziepykaHust SMOPHOTPOITHBIX ayTOAHTUTEI IPUBOUT K IIPEphIBa-
HIIO OEPEMEHHOCTH WM POXKICHHIO pebeHka ¢ marosorueit. [1o-

BBIILICHUE COAEPIKAHNS ayTOAHTUTEI CBA3aHO C HEBBIHAIIIMBAHUEM
OEepEeMEHHOCTH, XPOHHUUECKOW TUIALICHTAPHON HEIOCTAaTOYHOCTHIO
¥ TECTO3aMH, YTO MPHBOJUT K HEONAroNmpHsATHBIM MOCIEICTBUSIM
6onee yeM B 60% ciryuaes [1,20].

Io nanubM nuTeparypbl, AG yMeHbIIAeT Mopa)xxeHne Helpo-
HOB [10]. ACTpOLUTBI U MUKPOIIMK aKTUBU3UPYIOTCS B OTBET HA
HelpoBOCIalieHne, HapyIIeHHs: OOMEHa BEIECTB, HelpojereHe-
paTHUBHBIE PACcCCTPOMCTBA M OKHCIUTENbHBIN cTpecc [22]. GFAP —
OJIMH U3 OCHOBHBIX IIPOTEUHOB aCTPOLIUTOB, KOTOPBII UCHIONIb3YyeT-
cs Kak crie(pMIeckuii MONeKy/IIpHbIN Mapkep actporuu [9,13].

B Hammx omeiTax yCTaHOBJIEHO, YTO B 00pasnax OOJbLIMX
HOJIyLIapui TOJIOBHOIO Mo3ra >kuBOTHbIX ¢ ADC Ha 18 nenb
O6epeMeHHOCTH Bo3pacTaeT coxepxkanune GFAP (total) Ha 56%
u GFAP (49-37 kDa) na 44% B CpaBHEHUH C MOKa3aTCISIMH
KOHTposbHOMU rpynisl. Beenenue AG xuBoTHbIM ¢ ADC He BbI-
3bIBaeT JOCTOBEPHBIX M3MeHeHuil copepxkanusi GFAP (total) B
OOJIBIIMX MOTYIIAPUAX T'OJOBHOI'O MO3Ta. YCTAHOBJICHO TAaKKe
noBeiieHue conepxkanust GFAP (49-37 kDa) na 15% B o6pas-
11ax OOJIBIIMX MOMyLIapHil TosloBHOrO Mo3ra mbimei ¢ AOC Ha
18 neHp OepeMEHHOCTH B CPAaBHEHHH C MOKA3aTEISIMU TPYIIITBI
KHUBOTHBIX ¢ ADC+ aMHHOT'YaHUIMH (puC. 2).

T 2 3
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-120 kDa 2k
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Puc. 1. Pe3ynomamut secmepr-010m anaau3a Haaudus aymoaHmumen K RpOmMeuHam 20106H020 M032a OepeMeHHbIX Mbluiell IuHUU
BALB/c npu anmughocghonunuonom cunopome u npumerenuu amuno2yanuouna.: onomoepavma (A) u pesyismamoi oencumomempuu (b),
(M £m, n=10).

Tpumeuanue: yciognvie obosnauenus epynn sxcugomuuix. 1 — konmpons, 2 — AOC; 3 — AOC + amunozyanuoun,
* — docmogeproe omaudue om cooOmgeemcmeaylowux 3Hadenull 8 Konmponshot epynne p<0,05;
* — docmogeproe omauyue om coomeenmcmayiowux sHavenuil 6 epynne sxcusomuvix ¢ APC p<0,05
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Puc. 2. Pezynomamot 6ecmeph-01i0m ananu3a 2iuaibHo20 GUOPULISPHO20 KUCTO20 NPOMEUHA 6 00pasyax OonbLuUx NOIYMUAapUll 20106~
HO20 MO320 KOHMPOTILHBIX U IKCNEPUMEHMATbHBIX GepeMeHHbIX Mbluiel aunuu BALB/c: onomoepamma (4) u pesynomamol dencumome-
mpuu (B), MEm (n=10).
Ipumeuanus. Ycnosnvle 0603nauenus epynn srcugomuwix. 1 — konmpons, 2 — ADC; 3 — AOC + amunoeyanuoun;
*— docmogeproe omauyue om coomeemcmayouux 3HaveHull 6 Konmponvhou pynne P <0,05;
* — 0ocmogepHoe omauyue Om cOOMEEeMCcmayiowux snaveruil 6 epynne scusomuvix ¢ AOC P <0,05
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Taonuya. Ioxkasamenu codepxcanus NO, u NO, u cucmemst RpoOKCUOAHMbL-AHMUOKCUOAHbL
6 6ONLUUUX NOTYULAPUSIX 20TI08HO20 MO32a DepeMeHHbix Mbluell tunuu BALB/c
npu anmugocgonunuonom cunopome u npu npumenenuu amunozyanuouna (M+m, n=10)

I'pynna
Ioxa3arenn

KOHTPOJIb ADC ADC +AG

NO, , MKoOTB /KT 2,86+0,09 2’; 00 25 Yo
NO, , MKoOTB /KT 15,48£0,81 12;)5< e 1%?3;8364
[T, ye.en/r TkamH 8,8+0,25 ! 52)%86657 1&13%?
TBK-AII, HMOJIB/T TAKAHU 4,81%0,15 9];2:&8 (’)210 8;;13?623
CO/l, yc.en./mr Genka 5,37+0,21 l;giii)%(()) (’)110 2;)1 215?6(5)6
KAT, amois/MuH - Mr Oeika 8,45+0,19 3{)130:1:8 (’)111 31’0913?61 !
G-SH, MKMOJIB/T TKaHH 6,00+0,25 2r’)9<20:f8 (’)111 31’062:)06;5
CJIT', HMOJIB/MHH" MT OelKa 5,37+0,23 4}?33: %52 ’ 51703 2300’;9
11XO, MKMOJIB/MUHMT Genka 7,66+0,22 6§jg (();52 ’ 71’)3ij(:)0(;?;0

npumeuanus: p — 0ocnogepHoe Omaulue on cOOMEemcmeyIowux 3HaueHull 6 KOHMpPOIbHOU 2pynne;
P, — 0ocmosepioe omauyue om coomeemcmeylowux snadenutl ¢ spynne dscusomvix ¢ AOC

YCTaHOBJIEHO CHIKEHHE COJEpKaHUsI CTAaOMIIBHBIX MeTabo-
nutoB oxcuza asota NO, u NO, Ha 15% u na 19% B Gonpmnx
MOJIyIIAapUsAX TOJ0BHOro Mo3ra Meiuei ¢ AQC B cpaBHEHUH C
NOKa3aTesIMU KOHTPOJIBHBIX JKUBOTHBIX (Tabnuua). M3sectHo,
gro npu ADC napymaercs cunTe3 u 6rnogoctynHocts NO [6].
[Tpu BBeneHNM aMHHOTyaHHARHA )KUBOTHBIM ¢ ADC B 60bIIMX
IOJIyIIAPHAX TOJIOBHOIO Mosra cogepxkanue NO, u NO, no-
CTOBEPHO HE U3MEHSETCS B CPABHEHUU C I1OKA3ATEIIIMU IPYIIIIbL
Meriieit ¢ AOC (Tabmuia).

NO pearupyer ¢ ApyruMu CBOOOJHBIMH pajUKallaMH, B
gacTHOCTH B peakiuu NO ¢ CynepoKCHIaHHOHOM 00pasy-
ercs nepokcuHUTpUT. IIpoayKTsl pacnana NEepOKCHUHUTPHUTA
001a7Jaf0T MOIIHBIMU CBOOOJHOPAINKAILHEIMU CBOICTBAMH.
C npyroif CTOpOHBI, B CUJIYy CBOEH BBICOKOH peakIUMOHHOM
crnocobroct, NO nmelicTByeT Kak MOIIHBIH aHTHOKCHJAHT:
B3aumojeiicteue NO ¢ IMNMIHBIMY IEPOKCUIIBHBIMU PajU-
KaJlaMH NMPHUBOAUT K d(Q(PEKTUBHOMY IOJABICHHUIO ITEPEKHC-
HOT'O OKHMCJICHHS JTUIUA0B [4,12].

[epexncHOe OKUCIIEHNE JIMITHJIOB SBISICTCSI OJHUM U3 (haKTo-
POB SHIOTENHANEHOH auchyHKIMK y nanueHToB ¢ ADC [25].
VYeraHOBIIEHO, YTO B OOJNBIINX MOJIYMIAPUSX )KUBOTHBIX ¢ ADC
Ha 18 1eHb GEepeMEeHHOCTH MPOUCXOJUT yBEINUCHHE COJleprKa-
nust ['TUT na 42% u TBK-AII na 92% B cpaBHeHMH C TIOKa3are-
nsimu 11 rpynmer sxuBotHBIX ¢ ADC (Tabnuma). B To xe Bpemst
ycraHoBieHO cHukeHue akTuBHoctd COJl Ha 65% u KAT Ha
61%, conepxanus G-SH Ha 51% B cpaBHEHHH ¢ MTOKa3aTeISIMU
rpymIbl 5KUBOTHBIX ¢ ADC. AKTUBHOCTD (pepMEHTOB JIEKTPOHHO-
TpancnoprHoi nenu mutoxonapuit (CAI" u I1XO) nocroBepHo
HE U3MEHAJIACh B CpaBHEHUM ¢ KoHTpoieM. IIpu BBenenun AG
YCTAQHOBJIEHO HEKOTOpOe OclablieHHe aKTUBHOCTH IPOLECCOB
MIEPEKUCHOTO OKHCIICHUSI MEMOpPaHHBIX JIMIUIOB B OOJBIINX
nonymapusix OepeMeHHbIX Mbimeii ¢ ADC: CHU3MIOCH CO-
nepxanue ['TUT Ha 17% u TBK-AII - Ha 13%. O0 aktuBanuu
CUCTEMbl aHTUOKCHJAHTHOM 3alllUThl NPH UCHONb30BaHUU AG
cBuzieTenbCTBYeT noBblmieHHe aktuBHocTw COJl Ha 17% u
KAT na 19%, oTHOCUTENBHO HOKa3aTeIel TPyMIIbl AKUBOTHBIX
¢ ADC. OgHOBpeMEeHHO yBenuunBajioch conepxkanue G-SH na
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24% B CpaBHEHHMH C KOHTPOJBHOHU maroyoruei (tadmuma). ITo-
JIy4eHHBIE Pe3YIIbTaTHI ClleyeT OObsCHUTE TeM, 4To AG CHMXa-
eT nHTeHcHBHOCTH [10J], yMeHbIIast pa3BUTHE OKHCIUTEILHOTO
crpecca [15]. AG nposiBisieT aHTHOKCHJIAHTHYIO aKTUBHOCTh Ha
Pa3IHYHBIX MOZENSX ITOBPEX/ICHUS TKaHEH, 00e3BpeKHBast TH-
JPOKCUJIBHBIE PaJIMKab, iepokeun Bogopona (H,0,) [17].

[lonydeHHble JaHHBIE COIIACYIOTCS C PE3y/lbTaTaMU APYTHX
ucclieioBaTesaeii, KOTopble yKa3bBaroT, uTo AG MOXET UMETh
npodrakTHaecKoe JeiCTBUe, YMEHbIIas NPOSBICHUS HEHpo-
TokcnyHocTH [17]. Kpome nopasnenus akrusHocta iNOS, npy-
rue apmakonornueckue dpdexTsl AG CriocoOCTBYIOT 3aluTe
MO3ra Ipu dKclepuMeHTanbHoM uHeynsTe [15]. Helponporek-
TopHOe JnelictBue AG peasm3yercst IyTeM IoJaBiIeHHs oOpa-
30BaHMs aKTUBHBEIX (opM kuciopona, naruouposanus 1101 B
KJIETKaxX U TKaHAX M IpepoTBpauieHus anonrosa [17]. AG mo-
JKET OCYLIECTBILITh HeHPO3aUTHEIN (G deKT myTeM HHrHOHpo-
BaHMs siiepHOIl TpaHcinokanun NF-kB, Omaromapsi CHYKEHHIO
cesi3piBanmsl NF-kB ¢ iNOS B murorurasme [24]. B 3amurHbIx
MexanmMax AG ocoOyro pojib MrpaeT yrHeTEHHE aKTHBAaIUH
KaJbllanHa, yMeHbleHne skcnpeccun NF-kB-3aBHCHMBIX BOC-
MAJIUTENIBHBIX MEANATOPOB 1 OCIa0IeHHe BOCHAIUTEIBHON pe-
aKIMH U uieMun Mo3ra. AG MOXeT 0ClIaduTh TOKCHIECKYIO
QJIBJICTU/THYIO THOEIb KIIETOK IIPY UIIEMUH MO3Ta 3a CUeT MHTH-
OMpOBaHMS AKTUBAIIMU THAMUHOKCH 36l [15].

Uccnenosanusimu D. Cash et al. [14] ycTaHoBIeHO HEHpOMpo-
TekTopHOe BiMsHAe AG TIpH MIIEeMHH MO3ra y Kpbic. Jleuenue
AG cHMXKaeT CKOPOCTh 00pa30BaHMS MIIEMHYECKHX IOpae-
HUMH, COXpaHss (yHKIMOHNPOBAHWE HEHPOHOB M HE BIHSS Ha
yposenb NOx B mraszme xposu (NO, mmoc NO, ). OrcyrcrBue
skcrpeccny iINOS B HIIEMHYECKOM M KOHTpaaTtepaibHOM IO-
JyIIapysX MOATBEPKAAIOCH BECTEPH-OJIOT aHAIM30M. Pesyib-
tarbl uccneapoanus D. Cash et al. [14] cBUAETENBCTBYIOT O TOM,
4To HeifponpoTekTopHOe BiusHrne AG MOXeT OBITH OIoCpeso-
BaHO He TOJIbKO MHruOupoBanueM iNOS, HO 1 3a cueT BISTHHS Ha
JpyTye KJIeTOYHbIe MUIICHH.

BoiBoabl. 1. YcranoBiieHO BO3pacTaHue COAECPIKAHUS ayTOAH-
THUTEJ K IpoTerHaM ronosHoro mo3ra (120 kDa, 150 kDa u >
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170 kDa) B ceiBopoTke kpoBu Mbiiieit BALB/c ¢ AOC na 18-ii
JieHb OEpEMEHHOCTH, YTO CONPOBOXKIACTCS YBEIMYCHHUEM CO-
nepxanust GFAP (total), GFAP (49-37 kDa), cHmxeHreM ypoB-
us NO, , NO, 1 HapylIeHHeM PaBHOBECHs B CHCTEME IPOOK-
CHJIaHTBI-AHTHOKCHIAHTBI B OOJIBILIMX IMONYLIAPUSIX TOJIOBHOIO
MO3ra JJAHHOH IPYIIIbI )KUBOTHBIX.

2. Ha ¢done BBeneHus aMHHOTyaHHANHA OSPEMEHHBIM MbI-
maM ¢ ADC B CBIBOPOTKE KPOBH OTMEUACTCS CHIXKEHUE COlep-
JKaHWs ayTOAHTHUTEN K MpoTerHaM ronoBHoro mosra (120 kDa
u 150 kDa).

3. BsezmeHue amMHMHOIyaHMJMHAa OEPEMEHHBIM >KHBOTHBIM
¢ ADC He BbBI3BIBACT OCTOBEPHBIX M3MEHEHUH COIEpIkKaHUA
GFAP (total), NO, 1 NO, B GONbLIMX MOTyLIAPHSX FONTOBHOTO
Me3ra, Ho criocobcTByeT yBenuueHHto conepxanust GFAP (49-
37 kDa), oTHOCHTEeNBHO NOKa3areseil rpymnmsl Mpleid ¢ AQC
Ha 18 neHb» OepeMeHHOCTH.

4. HeliponpoTeKTOpHOE BIUSHUE AMUHOTYaHUJWHA HpPU
A®DC Ha poHe OepeMEHHOCTH Peanu3yeTcs IyTeM YMEHbIICHUs
OKHCIIMTENBHOTO CTpecca B OOJBIINX MOJNYIIAPHUAX TOJIOBHOTO
MO3ra, CHIDKCHHs aKTUBHOCTH IIPOLIECCOB MEPEKHCHOIO OKHC-
JICHUSI JINTNI0B, MOBBIIICHHUS aKTHBHOCTH M COJCPIKAHUS KOM-
HOHEHTOB aHTHOKCH/IAHTHOH CHCTEMBI.
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SUMMARY

NEUROPROTECTIVE EFFECT OF AMINOGUANIDINE
IN EXPERIMENTAL OBSTETRIC ANTIPHOSPHOLIP-
ID SYNDROME

'Yaremchuk O., 'Soroka Yu., 'Kulitska M., 'Kuzmak 1.,
!Chernyashova V., 2Namoradze M., 2Delibashvili D.,
"Posokhova K.

'I. Horbachevsky Ternopil National Medical University,
Ukraine, *Thilisi State Medical University, Georgia

The aim of the research was to investigate the effect of ami-
noguanidine on the content of autoantibodies in the serum, ni-
tric oxide synthesis (NO), glial fibrillary acidic protein (GFAP)
content and indicators of free radical oxidation in the cerebral
hemispheres of BALB/c mice with antiphospholipid syndrome
(APS) on the 18th day of pregnancy.

An increase in the content of autoantibodies to brain proteins
(120 kDa, 150 kDa, and >170 kDa) was detected in the serum
of BALB/c mice with APS on the 18th day of pregnancy. An in-
crease in the content of GFAP (total), GFAP (49-37 kDa), NO2 ",
NO3" and prooxidant-antioxidant system imbalance in the cere-
bral hemispheres of pregnant mice with APS was established.
With administration of aminoguanidine into the pregnant mice with
APS, a decrease in the content of autoantibodies to brain proteins
(120 kDa and 150 kDa) in serum was proved. With the introduction
of aminoguanidine, a selective inhibitor of inducible NO synthase
on the 18th day of pregnancy the increase in GFAP (49-37 kDa)
in the cerebral hemispheres of APS mice was established, and the
GFAP (total), NO2 ™ and NO3™ content did not change significant-
ly, relative to the indicators of pregnant animals with APS. With
introduction of aminoguanidine in cases of APS on the 18th day
of pregnancy lesser manifestations of oxidative stress in the cere-
bral hemispheres, a decrease in the activity of lipid peroxidation
processes, an increase in the activity and content of the antioxidant
system components was evidenced.

Thus, aminoguanidine has a neuroprotective effect in obstet-
ric antiphospholipid syndrome in the BALB/c mice.

Keywords: antiphospholipid syndrome, brain, nitric oxide,
glial fibrillary acidic protein, autoantibodies, oxidative stress.

PE3IOME

HEMPOITPOTEKTOPHBIA Y®OEKT AMUHOI' YAHU-
JUHA NPU 3KCHEPUMEHTAJBHOM AHTH®OC-
OOJUIINIHOM CHHAPOME HA ®OHE BEPEMEH-
HOCTH

SIpemuyk O.3., 'Copoka FO.B., 'Kyaunkas M.H.,
'Ky3bmak W.IL., 'Yepusimosa B.B., ZHamopanze M.IIL.,
eaubamsuiu JI.I., 'Tlocoxosa E.A.

ITeprononsckutl HAYUOHANLHBITL MEOUYUHCKULL YHUSEPCUMEMm
um. U Topbauescrozo, Ykpauna; *Tounucckuil 2ocyoap-
cmeenHblll MeOuyuHcKull ynusepcumem, I pysus

Ilenb Mccaen0BaHus — ONPEACIUTD BIUSHHE aMUHOTYaHH /1~
Ha Ha COJEP)KaHHWE ayTOAHTHUTEI B CHIBOPOTKE KPOBH, YPOBEHb
CHHTE3a OKCHJIAa a30Ta, COACpKaHHe TIHAIBHOTO (GUOPHILIIp-
HOTO KHCIJIOTO MPOTEHHA U ToKa3areseil cBoOOIHOpaMKaIbHO-
rO OKHCJICHHUS B OOJIBLINX MOJNYLIAPHAX TOJIOBHOTO MO3Ta MpH
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antudochonumuHoM cunapome Ha 18 neHp OepeMeHHOCTH Y
mbitrei muann BALB/c.

YcTaHOBIIEH POCT COZIEPIKAHMUS Ay TOAHTHTEI K IIPOTEHHAM IO~
noBHoro mo3sra (120 kDa, 150 kDa u> 170 kDa) B ceiBOpoTKe
kpoBu Mbiied BALB/c ¢ antudochoaunuaaeiM cHHIPOMOM
(ADC) na 18 neHp GepeMEHHOCTH, YTO COIPOBOXKAACTCS BO3-
pacTaHueM COACPIKaHHsI HATBHOTO (GUOPHIUIAPHOTO KUCIOTO
nporenna (GFAP) (total), GFAP (49-37 kDa), NO,, NO, u
HapyLICHHEM PaBHOBECHS B CUCTEME IIPOOKCHIAHTBI-aHTHOKCH-
JAHTBI B OOJIBLINX MOJTYIIAPHIX FOJOBHOTO MO3Ta JaHHOI rpyII-
bl XKUBOTHBIX. Ha (hoHe BBeIEHHS CENEeKTHBHOIO MHTHOMTOPA
uHaymoensHoit NO-CHHTa3b aMUHOTYaHHANHA OepEeMEHHBIM
Mbimam ¢ AOC yCcTaHOBIICHO CHM)KEHUE COJICPIKaHUsS ayTOaH-
TUTEJ K mpoTenHam rosoBHoro mosra (120 kDa u 150 kDa) B
CBHIBOPOTKE KpoBH. [Ipn 2TOM B GONBIINX MOJTYLIAPHUSIX T'OJIOB-
HOTO MO3ra MPOUCXOIUT MoBbIIeHUe coxepkanusi GFAP (49-
37 kDa), a conepxanue GFAP (total), NO, u NO, mocroBepHo
HE U3MEHSIETCs, OTHOCHTEINILHO MOKa3areaeld OepeMeHHbBIX JKH-
BOTHBIX ¢ ADC. AMHHOTYaHHIUH CHIOCOOCTBYET YMEHBILICHHIO
HPOSIBIICHUH OKHCIIUTEIBHOIO CTpecca B OOJIBIINX MOMYIIAPUSIX
TOJIOBHOTO MO3ra kUBOTHBIX Ipu ADC Ha 18 neHb GepeMeHHO-
CTH, CHI)KCHHUIO aKTUBHOCTH TPOLIECCOB MEPEKUCHOTO OKUCIIE-
HHSL JIUINIOB, TIOBBIIICHUIO aKTHBHOCTH M COJICPIKAHUS KOMITO-
HEHTOB aHTHOKCHIAHTHOI CHCTEMBI.

Taxum 00pa3oM, aMMHOT'YaHUIMH IPOSIBISIET HEHPOIPOTEK-
TOpHOE BiIHsIHUE NP aHTH(HOCHOIUIHIHOM CHHAPOME Ha (OHE
OepemenHoCTH Y MblIeil tunu BALB/c.

“gboydy

2306mggobo©obols  690MM3MMEgBMOYeo  dmdgogds
9JLH®03gbH o SbHogmbymao oo  Lobp®mdol
©AOL 0Obygemdol gmbby

fm.0odgdhggo, oy, Lo@mgs, '3.ggmoigsos,  o.gabids,
'0.hg605Bmgs, 28.603005dg, 2©.00g@0d5g0a00, 'g.3mbembmgs

0.9m@d5hg3b 30l Lob. Gg@bm3oaols Labgadfogm Ls-
d90030bm  9bogg@lodgdo, 93000bs; ‘mdogolol Lab-
ge0dfogm bsdgwozobm 3bogg@lodg@o, bado®mggam

3320930L  dobobl Fo@mImowagbli Lolbenols d@s@do
5b@obbgyagdols, peroy®o Qgod@omyg@o Igogg 3GOMEJo-
6ol (GFAP), sbm@ol mJlowols (NO) Lobmgbol 0b@gb-
Logmool s mogol Bgobol wowe 3gdolgg@mgddo msgo-
bggom@s@ogomg®o gobygol dahggbgoemgdol goblob-
®g0s 5bBogmlgmaodoydo Lobp®mdol (sgl) dJmby
BALB/c bobols mog396d0 m@bygarmdols 8g-18-9 owgls.

EoEagbomos  Lobbaols 3ansbdsdo  mogol  Bgobols
30m@Egobgdols (120 kDa, 150 kDa @s >170 kDa) 80ds®o
>9BmabBolbygmgdol  Gomegbmdols  o@gds, @obsg
nob  osbansgls  GFAP (total), GFAP (49-37 kDa), NO2',
NO3 9993390 mdol bA©s ©o >@bodbyamo wagaol
3bmggangdols  mogol  Hgobol o babgge@lggdmg-
4o 30m- s SbHomlbowsizoyg® LobEgdgdl dm@ol
Fobol{mmmdol  @ommgggs. 0byiEodgeg@o-Loboes-
Dol LgangdBog@o 0b3ododm@mol - 5d0bmysbowobols
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Diarrhea of an infectious nature is currently one of the most
common diseases in the world [3]. The agents of an infectious
diarrhea (bacteria, viruses, parasites, fungi) now play a signifi-
cant role not only in the development of acute intestinal diseases
such as food-borne toxicity, but also to a large extent in the chro-
nicity of inflammatory bowel processes. In the classical scheme
of etiological treatment of infectious intestinal disorders to this
day is the use of antibiotics. And if acute intestinal infection
with antibiotic treatment is fully justified, then this approach is
not rational when chronicizing the process [3,4]. Inflammatory
bowel diseases, such as Crohn’s disease and ulcerative colitis,
are recurrent diseases that cause chronic inflammation of vari-
ous parts of the gastrointestinal tract with the development of
long-term, chronic diarrhea that is difficult to treat and abdomi-
nal pain. In Crohn’s disease, the use of antibacterial drugs may
have some effect, but it has undesirable effects. Antibiotic treat-
ment for ulcerative colitis has been indicated in case if there is
a significant likelihood of infection or instantly before surgery
[3]. The main purpose of antibiotics use for an active colitis is
to treat concomitant intestinal infections, including those caused
by Clostridium difficile (C. difficille).

Currently, there is a tendency to increase in the number of
severe, resistant to the treatment of forms of chronic inflamma-
tory bowel diseases, complications that lead to the disability of
patients of young, working age (Stepanov Yu.M., Boyko T.Y.
2014).All this, in turn, leads to the significant economic costs
associated with patient care, treatment and rehabilitation.

Recently, the structure of etiological factors of diarrhea has
been changing: the frequency of infections with traditional
pathogens (Shigella spp., Salmonella spp.) is decreasing. In the
etiology of chronic inflammatory processes with pronounced
dysbiotic disorders, enteropathogenic Escherichia coli strains
and conditionally pathogenic bacteria play an increasing role.
Many experts recommend the use of antibiotics in combination
in case of possible septic complications [3,4].

The widespread and unrestricted use of antibacterial medi-
cations worldwide has led to the formation of antibiotic-re-
sistant strains of many pathogens by microorganisms and the
pronounced adverse side effects of antibiotics by the macro-
organism [5]. One of the most common side effects of anti-
bacterial therapy is antibiotic-associated diarrhea, which oc-
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curs on the background of antibiotics or within 8 weeks after
the treatment [10].

The phenomena that occur when using antibacterial drugs
- one of the main problems of the safety of the antimicrobial
therapy. Although most undesirable effects have a mild course
and disappear shortly after a dose reduction or discontinuation
of the drug, some of them can lead to serious and even fatal con-
sequences. The main risks associated with antibacterial therapy
are well known and include the development of hypersensitiv-
ity reactions, disturbance of the normal microflora of biological
niches of the macroorganism, systemic toxic effects of drugs.
Assignment of broad spectrum antibacterial drugs for every Sth
patient is accompanied by the development of undesirable side
effects in the form of diarrhea [10].Therefore, currently antibiot-
ics are considered suitable for use in chronic bowel disorders
only for the pharmacotherapy of secondary bacterial complica-
tions or peritonitis.

Based on all of the above, the current trend of modern sci-
ence is the search and creation of new medicines on the basis
of natural domestic raw materials. Common Sage (CS) is the
kind of medicinal plant that can be used as a raw material for the
creation of effective preparations for the complex treatment of
intestinal diseases - both acute infectious diarrhea and chronic
inflammatory processes [6]. It is known about anti-inflammatory
and antimicrobial properties of this plant [11]. In previous stud-
ies, we established the antimicrobial effect of the CS in vitro [9].
Therefore, studies of the antimicrobial effect of the CS in vivo
on a model of infectious colitis in laboratory animals may be
promising.

Aim - to investigate the effectiveness of the use of the CS ex-
tracts for the treatment of dysbiotic disorders that occurred with
experimental infectious colitis in rats.

Material and methods. As an experimental animals were
taken outbred clinically healthy white rats weighing 200.0-
250.0 grams, which were previously kept in the quarantine.
All animals were kept under the same conditions (temperature,
humidity, lighting, diet).Induction of dysbacteriosis, infection,
treatment and removal of rats from the experiment was carried
out in accordance with the provisions of the Decree of the First
National Congress on Bioethics “General ethical principles of
experiments on animals” (2001), the Council of Europe conven-
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tion on the protection of vertebrate animals used in experiments
and other scientific research purposes of 18.03.1986, EU Direc-
tive Ne 609 of 24.11.1986, the provisions of the Law of Ukraine
Ne 3447-1V “On the protection of animals from cruelty”.

In order to prove the evidence of experimentally created in-
fectious colitis, animals were tested for compliance with the in-
testinal microbiota of rat normo-flora on the eve of the animal
experiment [1]. Intact animals that were not exposed to the in-
fection were selected as controls.

To create experimental dysbiosis, animals were immunosup-
pressed by intramuscular injection of cyclophosphamide for 7 days:
the daily dose was 0.6 mg/kg. Exogenous microbial loading was
carried out by introducing into the stomach using a special curved
metal cannula 1 ml of a suspension of microorganisms Staphylo-
coccus aureus (10° CFU/ml), Candida albicans (10'° CFU/ml) and
Clostridium perfringens (108 CFU/ml) for 3 days [2].

Suspensions with the required number of microorganisms were
prepared using an electronic device Densi-La-Meter (manufac-
tured by PLIVA-Lachema, Czech Republic; wavelength 540 nm)
according to the instrument instruction and information sheet on
innovations in the healthcare system Ne 163-2006 «Standardization
of preparation of microbial suspensions”, Kyiv.

Animal treatment was started at day 11 and performed for 5
days, all drugs were administered per os. The rats were divided
into groups of 6 individuals: group Ne 1 received 50% of CS
extract at a dose of 50 mg/kg, group Ne 2 received a complex of
phenolic compounds of CS with L-lysine at 50 mg/kg, group Ne
3 - rifaximin 10 mg/kg, group Ne 4 - received placebo (sterile
water). Control group Ne 5 - intact animals.

CS extracts were obtained at the Department of Pharma-
cognosy of the National University of Pharmacy under the
direction of D. Pharm. sciences, prof. O.M.Koshovyi. Micro-
biological examination of the feces was performed on day 11
from infection of the animals (before the treatment) and on
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day 15 of the experiment (after five days of the treatment) in
the laboratory of biochemistry and biotechnology of the “In-
stitute of Microbiology and Immunology of I.I. Mechnikov
NAMS of Ukraine”.

The isolation of pathogens from the feces was carried out by
conventional methods of bacteriological examination of dys-
biosis [7]. Identification of the extracted cultures of microor-
ganisms was carried out by morphological, tinctorial, cultural,
biochemical properties by conventional methods in accordance
with the determinant of bacteria Bergie [8]. The obtained results
allow us to characterize the quantitative and qualitative compo-
sition of the tested samples.

All results were summarized in the table and mathematically
analyzed using non-parametric Mann-Whitney criteria.

Results and discussion. Examination of infected animals
on the 11th day of the experiment revealed signs of intestinal
dysbiosis in all rats. Representatives of normal intestinal micro-
flora - Escherichia coli (E. coli), bifidobacteria and lactobacilli
decreased significantly. The total number of E. coli, in comparri-
son with normal number and control group Ne 5 (intact animals),
decreased in 100% of cases (p, = 0.05) by 2-3 ranks. The number
of bifidobacteria decreased in 100% of animals and lactobacilli
in 66.7% (p, = 0.02). The microorganisms used to create the
experimental colitis were found to be increased in 100% of the
tested animals (Table 1).

The numbers of S. aureus increased in 100% of cases. The
number of yeast C.albicans in 66.7% of cases exceeded nor-
mal values, and in one third of cases (33.3%) corresponded to
normal microflora (p, = 0.05). Clostridia were isolated from all
experimental rats.

Rats of control group Ne 5 (intact animals) had normal intesti-
nal microbiota throughout the experiment (Tables 1,2).

These results indicate the development of dysbiotic phenom-
ena associated with the development of infectious colitis in rats.

Table 1. The results of microbiological study of the samples of feces of experimental animals on the 11th day of the experiment
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Table 2. The results of microbiological study of the samples of feces of experimental animals
in groups for the 15th day of the experiment
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On the 15th day of the experiment, after 5 days of administra-
tion of 50% CS extract in a dose of 50 mg / kg in group Ne 1, the
total number of E. coli (p, = 0.05) increased in 100% of cases -
in 50% of animals up to 1 * 10* CFU/g, in 50% of animals up to
1 * 10° CFU/g. After the introduction of a complex of phenolic
compounds of CS with L-lysine for 5 days at a dose of 50 mg/kg
in group Ne 2, the total number of E. coli also returned to normal
in 100% of cases (p, = 0.05), but differed from group Ne 1 in
distribution - in 66% of animals up to 1 * 10* CFU/g, in 16.7%
of animals up to 1 * 10° CFU/g, in 16.7% of animals up to 1 *
10° CFU/g (Table 2).

The number of S. aureus in group Ne 1 decreased to normal
in 100% of cases (up to 10* CFU/g - 16.7%, to 10° CFU/g -
83.3%). In group 2 in 83.3% of animals the number of S. aureus
decreased to normal (up to 10* CFU/g - 16.7%, to 105 CFU/g
- 66.7%), and in 16.7% of cases did not differ from the survey
results on the 11th day of the experiment (rank of 10° CFU/g)
(p, = 0.02). The number of C. albicans yeast fungi in both ex-
perimental groups (Ne 1, 2) of animals decreased to normal in
100% of cases (p, = 0.02), and Clostridia were detected in 34%
of cases in each group (p, = 0.02).

Also in groups Ne 1, 2 in 100% of cases the representatives
of normoflora - bifidobacteria (p, = 0.05) and lactobacilli (p,
= 0.02) were restored by 1-2 ranks. When using 50% CS ex-
tract level of bifidobacteria reached 1 * 10° CFU/g in 16.7% of
animals, 1 * 10" CFU/g in 66% of animals and 1 * 10* CFU/g
in 16.7% of animals at that time as with the complex of pheno-
lic compounds with L-lysine, the number of bifidobacteria in-
creased to 1 * 108 CFU/g in 50% of animals and 1 * 107 CFU/g
in 50% of animals. The number of lactobacilli in group Ne 1
reached 1 * 10° CFU/g in 66%, and 1 * 107 CFU/g in 34% of
the rats, while in group Ne 2 the number of lactobacilli up to 1 *
10° CFU/g was observed in 83.6% and 1 * 107 CFU/g in 16.7%
of rats (Table 2).

Therefore, the complex of phenolic compounds of CSwith the
addition of L-lysine had a slightly more positive effect on the
ratio of normal indigenous microflora in dysbiotic disorders of
experimental colitis in rats than 50% CS extract.

For the treatment of the experimental colitis in animals of
experimental group Ne 3, rifaximin was selected. Rifaximin is
a broad-spectrum antibiotic that is a semi-synthetic derivative
of rifamycin SV. Like other rifamycin, it irreversibly binds the
B-subunits of DNA-dependent bacterial RNA polymerase and thus
inhibits the synthesis of bacterial RNA and proteins. This irrevers-
ible binding to the enzyme causes the bactericidal action of rifaxi-
min against susceptible bacteria. Rifaximin exhibits antimicrobial
action against gram-positive and gram-negative aerobic and anaer-
obic bacteria that cause intestinal infections, including diarrhea of
travelers. The wide range of antibacterial action of rifaximin causes
a decrease in the intestine of pathogenic bacteria that cause some
diseases or are involved in their pathogenesis.

After treatment with rifaximin 10 mg/kg for the 15th day of
the experiment, a significant decrease in S. aureus was observed
(up to 10° CFU/g - 16.7%, up to 10* CFU/g - 83.3%) and the ab-
sence of C. perfringens in 100% of cases (p, = 0.02). The num-
ber of C.albicans remained at 1 * 10* CFU/g in 83.3% of cases.
There was no restoration of normal intestinal microflora, and
the number of Bifidobacteria, Lactobacilli and E. coli remained
at the same level as in the survey at 11 day (p, = 0.02). Such a
result can be explained by the antimicrobial action of the anti-
biotic on many representatives of the bacterial gut microbiota,
including indigenous normoflora, and the ineffectiveness of its
application to fungal infections.
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The rats of control group Ne 4 treated with placebo experienced
bowel dysbiosis throughout the experiment, both at day 11 and at
day 15 (Tables 1, 2) in the intact animals of control group Ne 5 in-
dicators of intestinal microbiota corresponded to normal values at
examination on day 15, as well as on 11 (Table 1, 2).

Conclusions. The study found that the use of antibiotics for
the treatment of experimental infectious colitis in rats reduces
the number of bacterial infectious agents, but does not affect the
fungal. In addition, it keeps the amount of normal intestinal mi-
croflora at a reduced level, which makes it impossible to repair
dysbiotic disorders in full volume.

The use of sage extracts of the drug show in the experiment
antagonistic effect, compared with the antibiotic, on all micro-
organisms that were used to create colitis in animals, but did not
inhibit the representatives of normal gut microbiota.

Thus, in the experiment in vivo revealed some efficacy of CS
extracts to correct the dysbiotic abnormalities that occurred with ex-
perimental infectious colitis in rats. It is of interest of further study
of the use of CS extracts for the complex treatment of colitis.
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SUMMARY

THE EFFECT OF COMMON SAGE EXTRACTS ON THE
INTESTINAL MICROBIOTA IN EXPERIMENTAL IN-
FECTIOUS COLITIS

'Verkhovodova Yu., 'Kireyev I., 2Koshovyi O., 'Myha M.,
30solodchenko T.

National University of Pharmacy, 'Department of Pharmaco-
therapy; *Department of Pharmacognosy, Kharkiv, 3State Insti-
tution «I.1. Mechnikov Institute of Microbiology and Immunol-
ogy of the National academy of medical sciences of Ukraine”,
Kharkiv, Ukraine

Nowadays, the etiological treatment of infectious diarrhea in
both acute intestinal disorders and in chronic inflammatory bow-
el diseases is based on the use of antibiotics.Given the global
formation of antibiotic-resistant strains of many pathogens, their
rapid spread and the pronounced negative side effects of antibi-
otics on the macro-organism, the current trend is the search and
creation of new drugs based on natural raw materials. Common
Sage (CS) which antimicrobial effect is known, can be used to
create drugs for the complex treatment of intestinal diseases.

The aim of this study was to investigate the effectiveness of
the use of CS extracts for the treatment of dysbiotic disorders
that occurred in experimental infectious colitis in rats. To create
experimental dysbiosis, animals were administered a suspension
of microorganisms S. aureus, C. perfringens, C. albicans.

The effect of 50% CS extract, complex of CS phenolic com-
pounds with L-lysine was compared with the action of the anti-
biotic rifaximin and placebo on different groups of animals. The
study found that the use of CS extracts of the drug show in the
experiment in vivo antagonistic effect, in the comparison with
the antibiotic, on microorganisms, but did not inhibit the rep-
resentatives of normal gut microbiota. Thus, certain efficacy of
CS for the correction of dysbiotic disorders has been revealed,
which may be promising for further study of the use of CS ex-
tracts in the complex treatment of colitis.

Key words: Common Sage, salvia officinalis, sage extracts,
dysbiotic abnormalities, infectious colitis, microbiota, phenolic
compounds
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BOCHAJIMTEIbHBIX 3a00JI€BaHUsIX KHUIIEYHHKAa OCHOBAHO Ha HC-
M0JIb30BAHUY AHTHOHOTHKOB. YUHTHIBAsI TI00aIbHOE (OPMH-
pOBaHME AHTMOMOTHKOYCTOMYMBBIX IITAMMOB MHOTHX BO30Yy-
JUTENeH, CTPEMUTENBHOE UX PACIIPOCTPAHEHHE U BBIPAKCHHbIC
HeraTuBHbIC M000YHbIE PPEKTH aHTHOMOTUKOB Ha MaKpOOpra-
HH3M, aKTyaJbHBIM HalPaBJICHUEM SIBJISIETCS HIOMCK U CO3JaHHe
HOBBIX JICKAPCTBEHHBIX CPE/ICTB HA OCHOBE MPUPOIHOTO CHIPHSL.
Hlandeit nexapcrBennsiii (I1JI), obnamaronmii aHTUMUKPOO-
HBIMH U [POTHBOBOCIIAIUTEIILHBIMU CBOMCTBAMH, MOXKET OBITH
MCIIOJIB30BaH JJIsl KOMIUIEKCHOTO JICUCHHUS BOCIIAINTEIBHBIX 3a-
OoJsieBaHUH KUIIEYHHKA.

Lenbio uccienoBaHus sSBUIOCH omnpejeneHue d(h(GeKTHs-
HOCTH TNPHUMEHEHHs JKCTPAKTOB Iajides JIeKapCTBEHHOTO
JUISL JIeUeHUsI TUCOMOTHYECKUX HAPYIIEHH, KOTOpbIe BO3HU-
KalOT MPH SKCIEPUMEHTAIBHOM HHPEKIIMOHHOM KosnTe. [iist
CO3JIaHHsI IKCIIEPUMEHTAIBHOTO TUCON03a )KUBOTHBIM BBOIH-
JIM CYCHEeH3UI0 MUKpoopranusmos S. aureus, C. perfringens,
C.albicans.

Uccaenosan sdpdexr 50% skcrpakra mandesi, KOMIUICK-
ca (QeHONBHBIX COCOUHEHHUI mandes JEKapCTBEHHOIO ¢
L-11M31MHOM B CpaBHEHHH C JCHCTBUEM aHTHOMOTHKA pudak-
CHUMHMHA U I1ane0o Ha pa3HbIX TPYIIax KUBOTHBIX. B pesyib-
TaTe UCCIEeIOBAHNI yCTaHOBICHO, YTO IKCTPAKTHI mandes B
SKCIIEPUMEHTE i1 Vivo TPOSBISUIM HE3HAYUTEIbHBIH aHTHU-
MHUKPOOHBIN () ()EeKT 10 CPABHEHUIO C AHTUOMOTHKOM, HO IIPU
9TOM HE YrHeTaJH MpeIcTaBUTeIeH HOpMabHOW MUKPOOHO-
ThI KUIIe4YHUKa. Ha OCHOBaHMHM pe3ysibTaTOB HCCIICAOBAHUS
ABTOPbI PEKOMEH/YIOT HCIIOJIb30BaHUE IKCTPAKOB Iandes B
KOMIIJICKCHOM JICUCHUU KOJIMTOB.
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PEI'EHEPAIINA KOCTHU NOCJIE 3AITIOJTHEHUA JE®EKTA
I'PAHYJIAMHU KEPAMUYECKOI'O BUOMATEPUAJIA BUOMUH TI'r-2

"Mumon B.M., 2JIenyx H.B., 'MexJeu FO.1O., 'IlTlumon M.B., *Yabsauuunu H.B.

'Vorczopodckuii meouyurckuii ynusepcumem;, *Iocydapcmeentoe yupesxicoenue « Hncmumym 2eponmonozuu
HayuonanvHou akademuu meOuyunckux Hayk Ykpaunoly, Kuee, SHucmumym npobrem mamepuanogedenus
um. U.H. ®panyesuna Hayuonanvrnoii akademuu meouyurckux Hayk Ykpaunvl, Kues, Yxkpauna

Bromareprainsl 3aHAIN IPOYHOE MECTO B OPTOTIEINH U TPaB-
maronoruu [11, 12]. [lokazaHa kiamHHYecKas 3QQGEKTHBHOCTh
OpTONEANYECKNX UMIUIAHTATOB M3 METAIIOB, MOIUMEPOB U TH-
OpHUIOB, a TaKXKE PA3HOBHIHOCTEH KepaMUYECKUX OMOMaTepHa-
108 [8, 24, 28, 31, 34]. Cpean mocneqHuX pa3anyaroT KepaMUKu
C BBICOKHMH NTPOYHOCTHBIMU CBOMCTBAMHU (MTTPUEBO-IIUPKOHH-
€BbIC M AJIFOMHHUEBLIE), YCIOBHO MX PAacCCMATPUBAIOT KaK OHO-
nHepTHbIe. OHIMH U3 TEPBBIX, KTO BHEIPUIT ATFOMOOKCHTHEIE
KepaMuuecKkne OMoMareprasbl B MPAKTHUECKYIO OPTONEINIO U
TPaBMAaTOJIOTHIO, OBUTH CHENUATUCTHl TOMIHCCKOTO MEIHIIHH-
ckoro uHCTHTyTa [2, 3]. Ilox pykoBoacTBoMm O.H. I'ymymaypu
9KCIEPHMEHTAIBHO U KIIMHUUECKH ObITa JOKa3aHa X Oe3Bpen-
HOCTb, OTCYTCTBHE TOKCHYHOCTH TPOAYKTOB H3HOCA H CIIO-
COOHOCTBh K MHTErpalnuu ¢ KOCTHOH TKaHbIO. B mpomomkenue
nccienoBaHnii B XapbKOBCKOM MHCTHUTYTE OPTOIEANN M TpPaB-
MaToJIOTHH OBUTH pa3pabOoTaHbI MOKA3aHUS K €€ TPUMEHEHHIO B
MaTOJIOT MU TI03BOHOYHHMKA [ 1, 6, 22]. B HacTosiee BpeMs anto-
MOOKCH/IHASI KepaMUKa TaKyKe HaXOAUTCS B MOJIE 3PEHHS HCClle-
JoBaTenel U MCHOIb3yeTCsl B 00NacTH OPTONEANH B KaueCTBE
MMIUTAHTaTOB U MoKpbITus [18, 20, 31, 34, 39].

CoBpeMeHHBIE TMOTPEOHOCTH OPTONEANH M TPABMAaTOJOTHH,
IIPU  OXKHMIAEMOM pOCTE HCIONb30BAaHMS HMMIUIAHTAHOHHBIX
KOHCTPYKIIMH ¥ TIOKPBITHH Ha METAIIbL, IPEACTABISAIOT TOBBI-
HICHHBIE TpeOOBaHUSA K pa3paboTkaM HOBBIX OHOMAaTEpHATIOB
WU CO3AaHMIO THOPUIHBIX MaTepHanoB HA OCHOBE CYIIECTBY-
onMx. B cBsA3M ¢ pacmmpeHneM pelHKa OMOMaTepHajioB B Go-
Kyce CHEIaINCTOB HAXOAATCA OMOAKTHUBHBIE KepaMHYECKHE
MaTepHanbl, ClIOCOOHBIE C PA3TUYHON CKOPOCTHIO AETPAIHPO-
BaTh B Je(eKTax KOCTH C 3aMEUICHHEM KOCTHOW TKaHbIO [23,
30]. B Tedenue nmocnenHUX AECATUICTHI ITUPOKOE TPUMEHEHUE
B OPTOTEAWH M TPaBMAaTOJOTMU HAILTH KEPAMUKH Ha OCHOBE
(docdaroB kampuus, 6maromaps ux OMOCOBMECTHMOCTH, OCTE0-
WHIYKTUBHOCTH, OMOAKTHBHOCTH M MEXaHMYIECKOH MPOYHOCTH
[11, 19, 28, 32, 33]. X ucmons3yloT B BHAE OIOKOB, TPpaHyIl
Pa3IMYHOTO pa3Mepa M HHBEKIIMOHHBIX (OPM.

IIpenmymmecTBOM KepaMHUUECKHX OHOMAaTepHaoB SIBISETCS
UX UIMMYHOJIOTHYeCKasi HHEPTHOCTh, OTCYTCTBHE TOKCHIHOCTH,
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KaHIIEPOreHHOCTH M TepaToreHHocTH [25]. VX paccMarpuBaioT kak
3aMecTHTeNel KOCTHOH TKaHH, TaK KaK B Pa3INYHBIX COYETAHUSIX
OHH 00JIaJIaf0T BBICOKHM CPOJICTBOM C KOCTBIO, CIIOCOOHBI K pac-
TBOPEHHUIO B OHOIOTUUECKHX KHUAKOCTAX, PE30POUPYIOTCS KIIETKa-
MH C TIOCIIEAYIONAM 3aMEIEHHEM KOCTHOH TKaHBIO.

Bricokast OMOCOBMECTHMOCTb KEpaMHUKH Ha OCHOBE (ocda-
TOB KaJIbLIUsI 0OyCTIOBIEHA COAEPKAHIEM B CBOEM COCTABE JJIe-
MEHTOB, U3 KOTOPBIX COCTOMT MHUHEPANbHBIH KOMIIOHEHT KOCT-
HOW TKaHW, a ee OMOaKTHBHOCTH OIPENEISEeTCS] KOMMYECTBOM
BBIJIETIMBIINXCSA B (PU3MONOTHYECKYIO CPEy HOHOB KalbIIUS H
¢docdaroB. MHOTOUNCIIEHHBIE HCCIEAOBAHUS Pe30pOIMu Ono-
AKTHBHOW KepaMUKH Ha OCHOBE OMOCOBMECTUMBIX (a3 pocda-
TOB KaJlbLUs — THIPOKCHANaTHTa M P-Tpukanbiuiipocdara B
KHUIKOCTSIX, UMHTHPYIOIUX (PU3HONIOTHIECKYIO CPEy, MoKa3a-
7M1, 9TO PacTBOPUMOCTH ABYX(a3HOH KepaMHKU BBIIIE, YEM Yy
onHodaszHoi [5]. DTOT mporece 3aBUCUT OT MHOTHX (DaKTOPOB:
cooTHomeHus: (a3, MOP(OIOTHH, TOPUCTOCTH, CTEIEHU KpHU-
crammngHocTH. Kpome Toro, BechMa 3HAUMMBIM SBISETCS HE
TONBKO aKTMBHOCTb MaTepHaia, HO M €ro COCOOHOCTh K CHH-
XPOHHOH JIeTpajaliiy ¢ 3aMEeIIeHEeM KOCTHOW TKaHU B 00JIaCcTH
UMIUTaHTayH [ 15]. B 3aBUCHMOCTH OT TEXHOIOTUH NOTyYEHHS,
cocTaBa OMoMarepuana U CTPYKTYPHOH OpraHHM3aIué TOBEPX-
HOCTH KepaMHUUYECKue OMoMaTepHabl pa3InyaroTcsi 0COOEHHO-
CThIO NIEPECTPOMKN B KOCTHOM TKaHU U BIUSTHUEM Ha pereHepa-
uto [7, 26].

Kaxaplit HOBBIN cO3IaHHBI OMOMaTepran TpeOyeT AeTaib-
HOTO WCCIIIOBAaHUS TEPECTPOUKH M pPereHepanuu KOCTH B
YCIOBHSAX HWMIUIAHTanuH. l3yueHHe HOBBIX KEepaMHUYECKHX
OMoMaTepHatoB C IENbI0 ONpeaeNeHns] OMOCOBMECTUMOCTH U
YITy4IIeHUs] PereHepannui KOCTU MPOAOKAETCS, OJHAKO Mepen
BBEJICHNEM UX B MPAKTUIECKYIO MEUIIIHY HEOOXOIUMBI yTITy-
OJeHHBIE SKCIIEPUMEHTANIbHBIE NCCIEA0BAHNS HA )KUBOTHBIX C
nocienyoueld KIIMHIYecKkoi anpobdanueii [31, 35].

Llens wccrnenoBaHUsT - M3YyYUTh OCOOEHHOCTH pereHe-
panuy KOCTM B YCIOBHSX 3allONHEHUS MeTaauadu3apHBIX
nedekroB TpaHymamu aByx(daszHoro ¢docdara Kampus C
B-TpukaneimiiocdaTom UTOTBIATON CTPYKTYPBL.
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Marepuan ¥ MeToAbl. Xapakmepucmuka CuHmemuyecko-
20 Kepamuieckoeo buomamepuaira buomun TI2-2. Marepuan
TMOJIy4eH CMELIMBAHUEM CBEKEOCAK/ICHHOTO HECTEXMOMETPHU-
YECKOr0 THIPOKCHAIATUTA U 000XIKEHHOro B ycioBusx 900°C
B-Tpukanbiuiidocdara uronpyaToit cTpykTypsl (puc. 1) B co-
OTHOMLICHNH 2:]1 COOTBETCTBEHHO, C IOCIELYIOIMMH CYLIKOH
cMecH, OOKMIOM M H3MelbdeHHeM. Hecrexmomerpuueckuii
THAPOKCHANATHT TOJIYYeH XUMUYECKUM OCAXKACHHEM MPH
CMEIIMBAHUM PACTBOpA COJIEH KaJbLUs a30THOKUCIOTO TI'H-
apara Ca(NO,),"4H,0 n ammonus QochopHOKHCIOTo 1BYy3a-
menternoro (NH),HPO,. MeTonoM XUMHUYECKOTO OCaXIEHHUS
U3 PacTBOpa TEX K€ COJECH, HO B JIPYroil MPOIOPLUHU MOIYYEH
B-Tpukansuumiipocar Uronp4aToil CTPYKTYphI ¢ MOCIESAYIOIIUM
obxurom mpu 900°C.

Meton mo3BossieT criedb Mexay co0oil uronpdarsie Obl-
CTPOPAaCTBOPUMBIE KpUCTAILIBI B-TpuKanbuuiidocdara 3a cuer
AKTUBHBIX HAHOYACTHUI] HECTEXMOMETPHYECKOTO TMIpOKCHara-
TUTA, a TAKKEe MPH OOKHUIe HECTEXMOMETPUYECKOrO T'MIIPOK-
cHarnaryira JOMOIHUTENBHO MONy4YHTh eme aBe hasbl Gocdara
KaJIbLIMS: THIPOKCHAIIaTUTa U PB-Tpukansuuiipocdara, oqHaKo
Jpyroii Mop(ONOruu: ¢ HAHOPA3MEPHHBIMU NTOPAMHU U € PA3HOH
PAacTBOPUMOCTBIO, YTO CBSI3aHO C MHOTO(A3HOCTBIO KepaMuye-
CKOTO MaTepuana.

s

6437_302

Puc. 1.

A-muxpocmpyxmypa
S-mpukansyutihocpama ueonbuamoi cmpykmypbul, NOIyUeHHAs
MemoOoM pacmpoeoil dNeKMpoHHOU Mukpockonuu; b - muxpo-
cmpykmypa 6uomamepuana buomun Tl 2-2, nonyyennas memo-
0om pacmposotl 21eKmpOHHOU MUKPOCKONUU

nopowka

CocTaB Marepuanga KOHTPOJIMPOBAIM METOIOM PEHTIEHO-
¢aszoBoro ananuza (PDA) ¢ HCHOIB30BAHHEM PEHTIEHOBCKOTO
muppakromerpa Ultima IV (Rigaku, SnoHus) npu juinHe BoJI-
Hbl A CuKo=0,154187 um. ITo pesynsraram PDA daza ruapo-
Kcuanaruta cocraBuia 52,77%, a dasza B-rpukansiuiipocdara
—47,23%, B TO BpeMsl, KaKk HECTEXHOMETPHUYECKUI THIPOKCHA-

© GMN

HATUT, UCIIONB3YEMbIH B KOMIO3HIMU U OOOXCKEHHBIH 0e3 10-
0aBKM WroJbpYaToro B-Tpukanbiuidocdara, A0 TeMmIeparypsl
obxura cMecH Mokasai cocras (a3: TuapokcuanaTut - 68,92%
U COOTBETCTBEHHO B-Tpukainbiuiipocdar — 31,08%.

PacTBOpHMOCTh OMOKEPAMMKH ONpPENEIIN 110 KOHLEHTpPa-
MU HOHOB KaJbLMf, BBIICIMBIIMXCS B YKCYCHO-alleTaTHbBIH
Oydepusiii pactBop pH = 5,0. CooTHoLIeHHE KEPaMHYECKOTO
6uomarepuana k OydepHomy pactBopy cocraBuio 1/100 mpu
37°C. Tlo pesynbrataM W3MEpEeHHH CrycTsi 24 yaca B pacTBOpe
C KOMITO3ULIMOHHBIM MAaTepHaJIOM KOHIICHTPALUS MOHOB Kallb-
us coctaBuina 3,8-3,99 mr/m, a aisi HECTEXHOMETPHYECKOTo
ruApoKcuanarura rnocie ooxura —1,8 -2,4 Mr/i.

ITo momIomeHuI0 pacTBOpa METHJICHOBOIO CHHErO OIpee-
JSIM aJJCOPOLIMOHHYIO aKTUBHOCTH I'PaHY/I KOMIO3HIL[MOHHOTO
Mmarepuana, koropas cocraBmwia 118-120 Mr/r, uto okasanoch
BBILLIE COPOLIMOHHOM aKTUBHOCTH OMOJIOTMUYECKOTO arlaTuTa, Mo-
JyYEHHOTO U3 30JIbl KOCTH, @ TAKXKE CHHTCTHYECKOTO T'H/IPOKCH-
araruTa nocie ooKura B yCIOBUSX HU3KOI TEMIIEpaTyphl C BbI-
COKOi1 yzenbHOM noBepxHOCThIO (106-108 mr/r) [38]. Yuurel-
Basl IOJIy4CHHbIC PE3YJbTaThl (PU3MKO-XMMHUYECKUX CBOHCTB
KOMITO3MLIHOHHOTO MHOro(a3Horo Marepuaa, a Takxe JaH-
HBIC MCCIICZIOBAHMS €r0 IIOBEPXHOCTH METOIOM PacTpPOBOMH
UIEKTPOHHOI MHUKPOCKONUH, HPOTHO3UPOBAJIN, YTO MaTepu-
an Oyzner coxpansaTb o0beM B obuactu nedexra xkoctu. Ilpu
CO3JIaHUM Marepualia pyKOBOACTBOBAJIUCH TEM, YTO B KOCTH
MOT'YT NIPUCYTCTBOBATH JIe(EKThl PA3HOr0 pasMepa U KOHpU-
rypaluu ¥ UCHOJIb30BaHHe OMOMaTEpHUaoB B BUJE KPYIHBIX
rpany; win OokoB He Bceraa 3((GEeKTUBHO, 103TOMY ObLIM
U3rOTOBJIEHBI MEJIKUE TpaHyibl. OHM IJIOTHO 3alOJHMIN Je-
(eKTBl U BOKPYT HUX KOCTeOOpa3oBaHUe MOBBIIIATIOCH [14].

UccnenoBanue mnposeneHo Ha 24 Oenbix 1ab0opaTOpHBIX
Kpblcax-camuax (Bospact 6 Mec., cpennuil Bec 280+29 r).
JKMBOTHBIM B ONEPALMOHHOW 3KCIEPHUMEHTAIbHO-OHOJIOTH-
yeckoil kiHuKe ['ocynapcTBenHoro yupexaenus «Hetutyt
[aTOJIOTHH MMO3BOHOYHHMKA M cycTaBoB MM. npod. M.U. Cu-
TeHko HarnuoHanbHOW akajeMMH MEJULMHCKHX HayK Ykpa-
UHBI» CTOMATOJIOTHYECKMM OOpOM BOCIPOM3BOAMIN METa-
¢uzapusblii fedekt (3 MM) B AUCTAIBHOM OT/eNe OelpeHHON
KOCTH C IOCJIEAYIOLUIMM €ro 3allojJHEHHEM IpaHylaMu Ouo-
Mmarepuaia.

Onepanyu KUBOTHBIM IPOBOJMIIN IOJ OOLIMM BHYTPUMBI-
IICYHBIM 00e300muBaHNeM (KeTaMuH 50 MI/KT SKHBOH MaccChl)
B YCIOBHSX ACCNTHUKH M QHTHCENTUKH, coOMoas TpeOoBaHus
EBporielickoil KOHBEHIIMH O 3aIUTE MO3BOHOYHBIX KUBOTHBIX,
UCHOJIb3yEMBbIX JUISl HCCIICOBATENILCKUX U APYTHX HAyYHBIX Lie-
neit 1 3akoHa YkpauHbl« O 3alIUTe KHUBOTHBIX OT KE€CTOKOTO
obpamienus» [4,16], a Takxke ¢ y4eToM TpeOOBaHHUI MPOTOKO-
na, yreepxxaeHHoro Komuterom o 6nostuke I'Y «UIIXC nm.
npod. M.M. Cutenko AMH Vkpaunenpy (nporokon Nel61 or
23.01.2017 r.). Kpblc BbIBOAMIN U3 SKCIIEpUMEHTa Ha 7, 14, 28
U 56 CyTKH IyTeM Nepe03UPOBKI HAPKOTHUYECKOTO Iperapara.

JIsl THCTOJNIOTMYECKOTO UCCIIC0BAHUS MCIIONb30BAIN JUC-
TaJIbHYIO YacTb OCIPEHHON KOCTH KPBIC C UMIUIAHTHPOBAHHBIM
OuomarepuasioM, HMCIOJb3ysl CTaHAAPTHYIO TMCTOJIOIMYECKYIO
TEXHHKY 00pabOTKM Marepuana: mocie (UKCAMU MarepHala
B 10% HeliTpanbHOM (hOpMaIMHE, TPOBOIMIN JICKAIbLITHALIIIO
B pactBope 5% a30THOW KUCIOTHI, IPOMbIBAIIH, 00E3BOKHBA-
JM B CIUPTax Bo3pacTaiolied kpermoctd, cMecu Hukupoposa
U 3aKII0YaIM B LEJUIOUIMH. YIUIOTHSJIM B TYCTOM LEJUIOMAH-
He napamu xjopodopma. Ha mukporome «Reichert» (Reichert,
ABCTpUST) U3TOTaBIUBAIH CPE3bl TOMHUHON 8-10 MKM, KOTOpBIE
OKpAIlIMBaJIi TeMaTOKCHIMHOM M 303MHOM, a TaKKe MTUKPOPyK-
CHHOM 110 BaH ['M30H.
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Hccnenoanne mpenaparoB IPOBOAWIM IO MHKPOCKOIIOM
Micros (Austria) ¢ BEIBOZOM M300pakeHUs] HA MOHHTOpP Kame-
poit DCM 800 (Sigeta, Ykpanna). Onpeiesisiid OTHOCUTEIBHY IO
wiowanb (%) KocTHON 1 GUOPOPETUKYIAPHON TKaHEH, rpaHyI
KepaMHu4eckoro Oruomarepuaia B odnactu edexra ¢ ucIoib30-
BaHHeM MopdomeTpuueckoil nporpammsl kamepst DCM 800.
Ha kaxublil cpok mccienoBaHus 3abupanu 6 Ipenaparos, U3
KOTOPBIX M3rOTaBIUBAIH 110 3 cpe3a.

Crarucruyeckuii ananu3 HU(pPOBBIX IOKa3aTeleil IPOBOIU-
JIM C ucnolib3oBaHueM t-kpurepust CrbrofeHta. JloctoBepHOCT
OTIMYHUH TApaMETPUYECKHUX BEJIMYUH C HOPMAJIbHBIM pacIpesie-
JeHueM onenuBany mnpu p<0,05.

Pesyinbrarsl u o6cy:kaenne. Ha cenpMble CyTKH Kepamuye-
CKHMil OMoMarepuan HaXOAWICS B OOJACTH 3KCIEPUMEHTAIILHO
BBITNIOJIHEHHOTO MeTadu3apHoro gedexra B BUIE rpaHyll pasHo-
ro pa3mepa u Gopmbl. B moBepxHOCTHBIX oTenax gedexra rpa-
HYJIbI Pa3MEIIAINCh HEIIOTHO, ObUIH OKPYKEHbI (pUOPOPETHKY-
JISIPHOI TKaHbIO, cocTosimeil u3 (puOpoOIACTOB U CAMHUYHBIX
Makpogaros (puc. 2 A). B my6okux otaenax KOCTHOro aegex-
Ta TPaHyJIbl ObIIN MIOTHO PACHOJIOXKEHbI, IPOMEKYTKH MEXKIY
HUMH OBUTH 3aIOJIHEHb! Y3KMMHM TsDKaMH (GUOPOPETUKYIpHOM
TKauu (puc. 2 B).

Puc. 2. 4 - epanyner kepamuueckozo buomamepuana OKpysice-
Hovl pudbpopemuryisipHoti mrxanvio, b - pubpodnacmer. Eounuy-
Hole makpopazu. 7-e cymru. OKpawueanie 2eMamoxCunuHom u
s03unom. A. X100; B. X200

KiteTku pacronaraiich HeOCPEACTBEHHO Ha IIOBEPXHOCTH Ipa-
HyJT ¥ B IPOCTPAHCTBE ME/LY HUMHU CPEIH TOHKUX KOJUTAT€HOBBIX
BOJIOKOH. MaxpodaraibHo-pubpodnactiieckas peakiysi BOKpYT
MMIUTaHTAaTOB CIIOCOOCTBOBANA IUIOTHOMY KOHTAKTy C KPACBBIMH
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ot/enaMu rpaHyit. Karcyn BOKpyr rpanyi He 00Hapys>KeHO, 4To sIB-
JISIETCSI TTOJIOKUTENBHBIM ITPOTHOCTHYECKUM IIPH3HAKOM.

Ha mnoBepxHOCTH TpaHyll B COCTaBe (pUOPOPETHKYISIPHOM
TKaHU BBISBICHBI KJIETKH 0CTeoOIacTrdeckoro audpdepona — ¢
KpyMHOiT 6a30(UIbHON LUTOIUIA3MON U aCCHMETPUYHO PAaCIIo-
JIOKEHHBIM siipoM. M3BecTHO, uTO KepamuKka Ha OCHOBE (hoc-
(artoB KanblKs He 00J1aaeT OCTEONH IyKTHBHBIMU KaueCTBAMH,
OJIHAKO MPOSIBIISICT BBICOKOE CPOICTBO K OEJIKaM M CIIoCOOHa Ha
CBOEIH MOBEPXHOCTH COPOMPOBATH (PAKTOPBI POCTA U3 OKPYIKAIO-
1Iei TKaHeBOU KMIKOCTH, KOTOPBIC, HAKAIUIUBAsICh BHYTPH I10D,
CIIOCOOCTBYIOT aare3uu U AudepeHnnanny Me3eHXuMalbHbIX
CTBOJIOBBIX KJIETOK Ha MOBEPXHOCTH Oromarepuana [17,41], uto,
0 BCeil BEPOSTHOCTH, SIBISIETCS OOBSICHEHUEM NPUCYTCTBHS Ha
KepaMUUeCKHX rpaHyiax qudGepeHIPOBaHHBIX KICTOK.

Ha 14 cyTku B y4yacTkax KOCTHOro aeeKkra MexIy 4acTu-
aMu OHMoMarepuaia TakKe, Kak U Ha 7-€ CyTKH, IPHCYTCTBYET
($ubpopeTHKysipHas TKaHb, OJHAKO HA 3TOT CPOK 3a(pUKCHPO-
BaHO (JOPMHUPOBAHUE OCTEOM/IA U YIaCTKOB HOBOOOPa30BaHHOU
KOCTHOH TKauu (puc. 3. A,B).

OubpopeTHKyIsipHast TKaHb IJIOTHO CBSI3bIBACT IPAHYIIbI Ke-
pamuueckoro Ouomarepuana 0e3 NMPHU3HAKOB JECTPYKTUBHBIX
HU3MEHEHUH KJIETOK BOKDYT HHX (puc. 3b)

F La

b

Puc. 3. A - epanyner kepamuueckoeo buomamepuaia okpydice-
Hbl KOcmHOoU mranvio, b - neborvuiue crou pubpopemurynsp-
Houl u kocmHoti mrkanu. Quépobracmol MedNCOy KONNALEHOBLIMU
sonoxnamu. Cronnenue mMaxpoghazos u ocmeokiacmos Ha no-
eepxrnocmu epanyivl. 14 cymru. Okpawueanue 2emamorcuiu-
nom u s03unom. A X200, B X1000
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B cocraBe (puOpoOpeTHKYISPHONH TKaHU IPUCYTCTBYIOT (H-
Opo0IIACThI, KOTOPBIE PACIIONIOKEHBI HEIOCPEICTBEHHO Ha IO-
BEPXHOCTH KePAMHUYECKOro Onomarepuaia, a Takxke Makpodar,
MOOIMHOYHO WJIM B BUJE CKOIUICHUH. Makpodaru nmMeror KpyI-
HbIE pa3Mepsl, IIOTHYI0 0a30()MIbHO OKPAILEHHYIO LUTOIIIA3-
MY C 4aCTHL[AMH KEPaMHYECKOro OMoMarepuaia, 4To yKa3blBaeT
Ha MX (arouUTapHyl0 aKTHBHOCTb M Y4acTHE B pe30pOLuH Ke-
pamuueckoro Onomarepuaia. B nmocnennue roapl pacipuinch
IPEJICTABICHHUS O POJIM MakpodaroB B pereHepauuu koctu. Ha
paHHUX JTalnax pereHepaunuu, Kpome (QyHKIUH (aronuTosa,
3a CYET CEKPETOPHOW aKTHBHOCTH, ()yHKIMOHAJIBHON OCOOCH-
HOCTBIO Makpo(aroB sBIsieTCsl UX ydactue B JuddepeHmamm
0CTe00IaCTOB M3 ME3CHXUMAJIBHBIX KJICTOK-IPE/ICCTBCHHUKOB,
B SHJIOXOHJIPAJILHOM OCCH(MHKALIMU U MUHEpAIN3aluK KocTel [21,
36, 40]. Takum 06pa3oM, IIPUCYTCTBIE MaKpO(aroB Ha ITOM dTare
pereHepaluy KOCTH U Ha MOC/ISIYOIINX He0OX0MMO paccMarpy-
BaTh HE TOJBKO C NMO3HULUU KIETOK, (haroLUTUPYIOIMX IIPOLYKThI
JIerpajialiiy TPaHyll, HO U KaK PEryjsiTopoB PereHepaluu KOCTH.
be3ycioBHO, B pe30pOLMK IPaHyl OHPEJIENICHHYIO POJIb UTPAET
TKaHEBast )KUIKOCTb, OKPYIKAIOILas TPaHyJIbL.

Ha noBepxHOCTH rpaHyil pacronaraiuch €MHUYHbIE MHOTO-
AIEpHbIC KJICTKH, C(OPMUPOBAHHBIC 33 CUET CIMSHUS MaKpoO-
(aroB/MOHOIIMTOB - OCTEOKJIACTBI, BBIIOIHSIOMNE (DYHKIIHIO
pe3opbunn KepaMHUueckoro Marepuaia. IIposeieHo uceienona-
Hue [29], B KOTOpoM BIiepBbIe Oblla JOKa3aHa CXOAHAsl aKTHB-
HOCTb OCTEOKJIACTOB B IIPOLIECCE PE30POLMU TPaHyIl KepaMUKH
¢ pe3opOryeit MU KOPTHKAIILHOM 1 rybuaroit kocreii. [To moka-
3aresisiM MeTaboJIM3Ma OCTEOKIIACTOB, BKIIIOYAsk OMOCHHTE3 Tap-
Tpar-ycTOH4YMBOH KHUCIIOH (ocdarasbl, skcrpeccun perentopa
akTHBaropa siaepHoro ¢axropa karnna b (RANK), a Taxxe dop-
MHpPOBaHHUE JIaKyH pe30pOLnH 1 UX Pa3MEepOB, 10Ka3aHa aHaJIo-
TMYHOCTb PE30POLIMOHHBIX MEXaHU3MOB KOCTH M KEPAMUKH.

Ha rpanynax 6uomarepuana GpopMHPOBAINCH KOCTHBIE Tpa-
Oexyabl M B OOJIBLIOM KOJNIMYECTBE HPHUCYTCTBOBAIM KIICTKH
ocreobnactuyeckoro aupdepoHa, cpend KOTOPBIX BbISBICHBI
3penbie (GOpMBI 0CTEO0NACTOB ¢ OOBEMHOW LHUTOILIA3MON U
ACHMMETPUYHO DPACIOJIIOKCHHBIM sApOM. VIMeroTcst TaHHbIE,
4TO 0CTEOOIACThI HA MOBEPXHOCTH KEPAMHUYECKOr0 Marepuala
TIPOSIBIISAIOT TAKYIO )K€ AKTUBHOCTb, KAK U B KOCTHOM TKaHH, PO-
IyLUpYs OCTEONPOTErepUH U PELENTOp AKTUBATOP SIAEPHOTO
¢axropa xanmna b nmurang (RANKL) [29]. Dtu pesynbrars! moa-
TBEPXKJAIOT, YTO KalblUii-(poc(aTHbIe KePAMUKH MOXKHO pac-
CMaTpuBaTh KaK CUHTETUYECKUE aHAJIOTH HATYPAJIbHOH KOCTH.

ITnoTHOCTH OCTEOOIACTOB Oblla 3HAYUTENILHO BBIIIE HA IO-
BEPXHOCTH I'PaHyJI, B KPAEBbIX y4acTKax Ae(eKTa, MpUiIekKaiux
K MaTE€pHHCKUM KOCTHBIM TpaleKynaM. 31eCh e MOBBIIICHA
IUIOTHOCTB 04aroB (pOpMUPOBAHUS HOBOOOPA30BAHHOM KOCTHOM
TKaHU. DTO MOXET OBbITh CBSI3aHO C ME3CHXUMAJIbHBIMU CTPO-
MaJbHBIMH KJIETKaMH MEXTPaOCKyISIPHBIX HPOCTPAHCTB, KOTO-
pble B MPUCYTCTBUM KEPaMHUYECKOro OuoMarepuaia (OIMCaHO
IUIsL THAPOKCHANaTuTa), AuddepeHunpyrorcs B 0CTe00nacTsl
[27]; paccmarpuBast pereHeparuio KOCTH B YCIOBUSIX MMIUIAH-
THUPOBAHHOTO MHOPOJHOrO OMOMarepuaia, 4eTKO MPOCIIeKUBA-
eTcsl XapaKTepHasi 0COOCHHOCTb OCTEOMHTEIPALUK «OKUBOTO C
HEXUBBIMY», IPHCYTCTBUE KOHTAKTHOTO OCTEOreHesa, T.e. (op-
MHPOBaHHE KOCTH HEIOCPEICTBEHHO Ha MOBEPXHOCTH IPaHYI,
U JMCTAHI[MOHHOTO OCTEOreHe3a, GopMUpOBaHUE KOCTH 3a CHET
KJIETOK-TIPOT€HUTOPOB  MEXKTPAOEKYJISAPHBIX MPOCTPAHCTB Ma-
TEPUHCKUX KOCTHBIX TPAOEKy,l M BpACTaHHWE KOCTHOH TKaHU B
LeHTpanbHble 00acTu Aedekra [28]. DTu 1Ba mporecca MOryT
OBbITh PACCMOTPEHBI B TECHOH B3aHMOCBSA3U: KOCTHas TKaHb B
KpaeBbIX OTzAeNax JedeKra U CTPOMallbHbIC KJICTKH KOCTHOTO
Mo3ra, OpMHUpPYsl KOCTHYIO TKaHb B 3TOH 00NAcTH, MOTYT BbI-
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CTYyNaTh TAKKE B KAYECTBE CUIHAJIA, HHAYLHPYIOIIErO KOHTAKT-
HBII ocTeorenes [13].

[T10THBIM pacIONIOKEHHEM OCTE00IacTOB 10 KpaeBoi Io-
BEPXHOCTH XapaKTEPH30BAINCh HOBOOOPA30BAHHBIC KOCTHbIC
Tpabekyibl. KieTkn Obun NpeicTaBiIeHbl KaK aKTHBHBIMH, Tak
U HEaKTHBHbIMHM ()OpMaMu, MOCICIHUE MMEIH YIUIOIIECHHYIO
(dopmy. B MaTprkce HOBOOOPA30BaHHBIX KOCTHBIX TpabeKyil 00-
Hapy KeHbI IPEOCTEOLUTHI, HE OKPYKCHHbIC JJAKYHAMH, YTO CBU-
JIETEJIbCTBYET O IPyOOBOIOKHUCTOM THIIE KOCTHOM TKauu. Enu-
HUYHbBIC OCTEOLUTHI BBISBICHBI JIMIIb B IEHTPAJIBHBIX Y4acTKaxX
KOCTHBIX TPaOEKYII.

Ha 28 cytku miomans kKepaMH4yecKkoro Owomarepuaia B Jie-
(ekre KocTH ObLIa MEHBIIEC B CPABHEHHH C MPEIBIIYILIIM CPOKOM
UccieoBaHus. [paHyibl KepaMUKH MMEIN PasindHyio GpopMy H
BennuuHy. KocTHas TkaHb, 00pa30BaBIIAsCS MEXLY TpaHyJIaMu,
ObLI1a PACIIOIOKEHA HE TOJIBKO B y4acTKaX e(heKTa, IPHIICTarOIIHX
K KOPTEKCY, HO U B Ooriee n1y0oKnx ot/enax ge)ekra — BOKpYT Tpa-
Oexyr MaTeprHCKOl ryouaroit koctu (puc. 4. A, b).

Puc. 4. A - epanynvl kepamuueckoeo buomamepuana oKpy-
DHCEHbL YIKUMU KOCHHbIMU mpadekyrami 2py6o8o10KHUCTON
cmpykmypol. Crou gubpopemuxynsipnoti mxanu. b. Buvicoxas
NAOMHOCMb 0CMeodIACMO8 N0 KPAe6oll NOBEPXHOCHIU KOCHHbIX
mpadexyn. 28 cymxu. Okpawusanue 2emMamoKCUIUHOM U d03U-
nom. A. X200, b. X400

CoxpaHsuiich y4acTku (UOPOPETHKYISIPHON TKaHU C BO-
JIOKHUCTOW CTPOMOI1 M BBICOKOI! IJIOTHOCTBIO (hUOPOOIACTOB U
Makpogaros. KiteTku ObLIM PacHONIOKEHbI PSJIOM C FPaHyJIaMU
U KOCTHBIMU TpabeKyiaamu. HekoTopsle KOCTHbIE TPaOeKyIIbl 10
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KpaeBOi MOBEPXHOCTH OBbLIN MOKPBITHI INIOTHBIM CIIOEM OCTEO-
6mactoB (puc. 4B). I'panysibl kepamudeckoro Grnomarepuaa, He-
HOCPEACTBEHHO KOHTAKTUPOBABIINE C KPACHBIM KOCTHBIM MO3-
roM, OBUIM OKPYXEHbl TOHKHMMH KOCTHBIMH TPaOEeKyJ1aMu, WIH
KOCTHBIH MO3I' pacroyiarajicsi Ha MX HOBEPXHOCTH, YTO CBHJE-
TEIbCTBYET 00 MX OMOCOBMECTUMOCTH. BOKpyT rpanyi kepamu-
YECKOro MaTepuala U Ha HOBEPXHOCTH B Pa3iIMYHbBIX y4acTKax
nedexra IpUCYTCTBOBAIM OCTEOKIIACTBI.

B Koprekce, HEMOCPEACTBEHHO TpUIIETaloIeMy K Jedexry,
COXPaHSIMCh HEOOJNBIINE YYacTKH Oe3 KIIETOK, OJHAKo OOHa-
PY’KMBAJINCh HACIOCHHUS HOBOOOPa30BaHHOH KOCTHOM TKaHH.
B ornanenun ot nedexra KOCTHasi TKaHb KOPTEKCa COXpaHsIa
XapaKTEepHYIO OPraHHU3aLHIo.

Ha 56 cytku B nedexre KOCTH HMPUCYTCTBOBANU (hparMeH-
ThI KEPAMHYECKOTr0 OMOMaTepHaa pa3HOro pasmepa u (popMsl.
Oco0eHHOCTBI0 OHOerpafauy KepaMHUIecKoro bnomMarepuana
SBJISICTCA UX paclaj Ha MEJKUE YaCTUIbl, OJHAKO YYHTBIBAs,
4TO OMOAKTHBHAS KepaMHKa HMEET COCTaB, OJM3KUH K COCTaBy
MHHEPAJILHOTO KOMIIOHEHTA KOCTHOH TKaHU M, BCICACTBUE 3TO-
T0, BBICOKYIO OMOCOBMECTUMOCTb, IPU3HAKOB BOCTIAIMTEILHOM
pEaKkInK U 04aroB JICTPUTA HE BBIABICHO. [ paHyIIbl OKPY>KEHbI
KOCTHOH TKaHbIO pa3inuHoi 3penoctu (puc. 5 A. b). B kpaeBbix
orzenax gedexra, B y4acTKax MPUIISKAIUX K MATEPUHCKOH KO-
CTHU, OHH PACIIOJIATAIUCh CPE 3PEIoi KOCTHOU TKaHu (puc. 5
b), Gopmupyroelics Ha X HOBEPXHOCTH U HA PACCTOSHHH, &
B LIEHTPAJIbHBIX OTZAENAaX MPUCYTCTBOBAIN O4ard rpyOOBOJIOK-
HHUCTOH KOCTHOW TKaHH C BBICOKOH INIOTHOCTBIO OCTEOLIUTOB B
MaTrpUKce KOCTHBIX Tpadekyl (puc. 5 A).

Puc. 5. A - epanyner kepamuuecrkoeo 6uomamepuana. Pubpo-
pemurynapnan u kocmuas mkanu. b - epanynel kepamuieckozo
Ouomamepuana oOKpyiceHvl 3penoil KOCMHOU mKauwlo. 56 cym-
Ku. Oxpawmeanue eemamoxcunurom u so3urom. A. X400; 5.X 200

Mesx 1y KOCTHBIMU TpaOeKyJlaMH ¥ IpaHy/laMi KepaMHU4ecKo-
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TO MaTepHuaa COXpaHsUIUCh y4acTKu GpuOpOPETUKYIApHOH TKa-
HU. [IpU3HAKOB XPOHMUYECKOIO BOCIAIUTEIBHOIO IIpolecca He
oOHapyxeHo. Pe3opOuust rpaHyi mpogosnKanack, O 4eM CBUJIe-
TEIbCTBYET HAJM4UE OCTEOKJIACTOB M CKOIUICHWH Makpogaros
Ha MIOBEPXHOCTH WJIM BOJIN3M rpanyi (puc. 6).

B oueHke noxasaresnei NpUrogHOCTH UMILIAHTATA AJIS KO-
CTH, HapsAAy C OCTEOKOHAYKTHBHOCTHIO U OMOCOBMECTHMO-
CTbIO, 3HAYMMBIM I10Ka3aTesIeM SBISETCS OCTCOMHTErPaLHs.
OmpejiesieHne OCTEOMHTErPAallUU BIIEpBbIe CHOPMYIUPO-
Bano P.I. Branemark m namuio passutue B ero paborax u
JIPYTHX aBTOPOB, KOTOPBIE PACCMAaTPUBAIOT ITOT HPOLECC C MO-
3UIUHM CTPYKTYPHO-(DYHKIIMOHAIBHONH U MEXaHHYECKOH CBA3M
MEXK1y )KHBOH KOCTBIO M TOBEPXHOCTBIO HECYIIIEr0 UMILIAHTATA
[7,9,10].

Puc. 6. @opmuposanue mMHO20510epHbIX KIEMOK U3 MAKpopa-
2068 HA NOBEPXHOCMU Kepamuueckux epanyn. 56 cymxu. Okpa-
wusanue cemamoxcununom u 303urom. X1000

Ha coBpemMeHHOM 3Tane pa3BUTHS MMIUIAHTOJIOTHH B I10-
HATHE OCTEOMHTErPAllMU BKIJIIOYAIOT OMoJOrMYeckue (BO3-
pacr, 1oj, 00J1acTh UMILTAHTALNH, 3a00J€BaHN, BIUSIOLINE
Ha KauecTBO KOCTH, OCOOCHHOCTH (JOPMHUPOBAHHUS KOCTH U
COXPaHHOCTb €€ M KOCTHOIO MO3ra Ha 3Tanax MMILIAHTALUH)
U MEXaHUYECKHE COCTaBIIONINE (OCOOCHHOCTH KOHCTPYKIIUH,
HOBEPXHOCTb, OJIOK WM TPaHyJbl, HOPHCTOCTH, MPOYHOCTB)
[27, 37]. Cpenn pa3in4HbIX METOJOB OLICHKH OCTCOMHTETPALIU
THCTOJIOTMYECKUE MCCIIEIOBAHUS TO3BOJISIOT JOCTOBEPHO BEpHU-
(buMpoBaTh COCTOSIHUE KOCTHOM TKaHM BOKDYI MMILIAHTATa,
YTO JIaeT OCHOBAaHUE PACCMATPHBATh 3TOT METOJ KaK «30J0TOMH
cTaHzapT» [8].

IIpu rUCTONIOrMYECKOM METOJE OLEHKH pereHepaluu Ko-
CTH B yCJOBHSX UMILIAHTalMU OuoMarepuasa B popme rpa-
HyJI [10Ka3aTeJIeM OCTCOMHTErPAllMd MOXET ObITh ILIOIIAJb
KOCTHOHM TKaHHU, c(OpPMHpOBABIICHCS B 00JaCTH KOCTHOTO
nedekra. IIpoBeneHsl MopdoMeTpHUECKHE HCCIIEA0BAHUS
IIoIaAel KOCTHON M GUOPOPETHKYISIPHOI TKaHeil 1 rpaHyI
KepaMH4ecKkoro 6uomarepuana B Metaguadu3apHbIxX Jedek-
Tax Kpsic (Tabuuma).

AHanu3upyst JaHHbIC TAOIUIBI BBISBICHO, YTO 3HAUUTEIIb-
HYIO 4acTb Jle()eKTa Ha Ha4aJIbHBII 1 KOHEUHBII CPOKU HCCIIe-
JIOBaHUS 3aHMMAaJIU TPAHYJIbl KEPAMHUYECKOro Ouomarepuala.
ITnomans rpanys Ha 56 CyTKH HCCIIEI0OBAaHHS YMEHBILIMIACH B
1,3 pasa, miomanas GuOpopeTuKyIsspHoi Tkauu — B 1,6 pasa.
CyMMapHO IIomna b KOCTHOM U pubpopeTUKyIIpHOM TKaHeH
Ha 56 cyTku cocraBuia 38,2%. Ilnomans KOCTHOW TKaHU B
cpaBHEHHH ¢ GQUOPOPETHKYISPHOIT TKaHbIO ObllIa YBEIHUCHA
B 2,4 paza.
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Tabnuya. Mopgomempuueckas oyenka niowaou (%) kocmuou u pubpopemuxyiapHou mratet,
2PAHYI Kepamuieckoeo GuoMamepudna 8 MemaouapuzapHuix oeghpekmax Kpuvic

HMccienoBaHHble MOKA3aTeIH

Inomanu (%) TkaHeii U rpaHyJ KepaMHKH B 00;1acTH AedekTa

7 cytku (n=18)

56 cytku (n=18)

[lommaas rpaHyl KepaMHYeCKOro OnoMarepuaa 81,614+2.34 63,8+2,31
ITnomaab KOCTHOM TKaHU OTCyTCTBYET 26,8+2,73
[Tnomans GUOPOPETUKYIISIPHON TKAHU 18,4+1,5 11,4+,1,17

JlocToBepHOCTh

p<0,001, P1<0,01, P2<0,01

npumeuanue. P — cpasnenue npogedeno mexncoy niouaosamu KOCMHOU U puépopemuxyIsipHOU MKAHIMUu Ha 56 cymxu,
Pl — medsicdy niowaodsamu pubpopemurynaprol mxkanu va 7 u 56 cymku,
P2 — medsicdy nnowaosio kepamuueckoeo buomamepuana na 7 u 56 cymku

Taxum o6pa3om, B MeTadu3apHBIX AeeKTax KoCTei B ycio-
BHSIX UX 3aIIOJTHEHHS TPaHylIaM1 KepaMHIeCcKoro OHoMarepuaa
buomun TI'T-2, 3adukcupoBaHo GopMUpOBaHIE KOCTHOH U (pu-
OpOpPETHKYISPHON TKaHEeH, KOTOPBIE TNIOTHO OKPYXaIH TPaHy-
JIBI KEPAaMHKH pa3HOTO pasmepa u GopMsl. B cocTae perenepa-
Ta 3HAYUTETBHYIO YacTh 3aHUMAJ KepaMHIeCKUH OnoMarepua,
KOTOPBII TOJTBKO YaCTHYHO IepecTpanBaics. [lnomans kocTHOH
TKaHH, OKpyXkaBiiel rpanynsl buomun TI'T-2, mpeobnanana Haz
(HOPOPETHKYISIPHOMN, YTO SIBISETCS XOPOIIMM IIPOTHOCTHUE-
CKHUM TIOKa3aTeleM yKpeIuIeHns o0acTy nedexra.

BruiBoabl. HoBrrif kepamudeckuii onomarepuan buomun TIT-
2, COCTOSIIMH M3 THIPOKCHANATHTa M B-TpHKanbIuiiochara
HTOJEIATOH CTPYKTYPHI, UMEeT OMOCOBMECTHMBIC M BBICOKHE
OCTCOKOH/yKTHBHBIE KaueCTBa, O YeM CBHAETEIBLCTBYET PacIo-
JIOKCHUE KJIETOK Ha TIOBEPXHOCTH TPAHyNI HAa PAaHHUX CPOKaxX U
(bopMHEpOBaHHE KOCTHOH TKAaHHM HEMOCPEICTBEHHO Ha IpaHyllax
1 MEXTy HUMH B oOmactu pedexra. brnomarepuan He BBI3bIBa-
eT XPOHMYECKOH BOCTIANMTENbHOH peakmuu. Ha Bcex cpokax
HCCIIeN0oBaHus B Jie(peKTe MPHCYTCTBOBAIN IpaHyinsl buomnHa
TI'r-2, paznu4Hoil hopMbI U KOHGUTYpannu. Perenepanus ko-
CTH B YCIIOBHSIX KepaMHUECKOTo OMoMarepuaia B popMe rpaHyIt
MpoTeKajlla B COOTBETCTBHU C XapaKTepHOW HAIpaBICHHO-
CTBIO PENapaTHBHOTO OCTEOTeHe3a, T.€. OTMEYaloCh Mocie-
JoBaTebHOE GOPMUPOBAHKE TKAHEH C IOBBIIICHUEM 3pEIIO-
CTH KOCTHOH TKaHHU. I3BECTHO, UTO «KpUTHUECKNEY Ae()EKTHI
y KpbIc (3 MM 1 OoJiee) 3aIOTHSIOTCS B OCHOBHOM (PHOPO3HOMH
TKaHBIO C €AMHUYHBIMU KOCTHBIMH TPaOEKyllaMH B KPaeBBIX
oraenax aedexra, YTo IPUBOJUT K HU3KUM IIPOYHOCTHBIM Ka-
4ecTBaM KOCTH. B mpoBegeHHOM HaMM MCCIIEOBAHUU KOCT-
Hasl TKaHb (OPMHUPOBAJIACH HEMOCPEICTBEHHO HA ITOBEPXHO-
CTH TpaHyl U B o0macTu Aedekra U Ha KOHEYHOM cpoke (56
CyTKH) B 2,2 pa3a IpeBbIIIANa IUIomans GpuOpopeTHKymsp-
HOM TkaHU. [lo MpHCYTCTBHIO TpaHylT B ydacTKax Je(eKTa,
KoTopble 3aHNMaiH 6oaee 60 % ero miIomazay, BO3MOXHO 3a-
KITIOYUTH, YTO UCCIICIOBAHHEIH OMOMaTrepuan; nMeeT HU3KYIO
aKTUBHOCTh PE30pOIUH, UTO ITO3BOJISIET €0 HCIIOIb30BATh
JUISL 3aIIOJIHEHUS KPYMHBIX Ne(pEeKTOB KOCTH. YUHTHIBas I10-
JIOXKHTENBHEIE KadecTBa KepaMHUIeCKoro MaTepuana buomn-
Ha TI'T-2, ero 6GHOCOBMECTUMOCTh M OCTEOKOHyKTHBHOCTb,
OTCYTCTBHE BOCIIAJTUTEIBHOM peakIUH B ydacTKaX MMILIAH-
TaIUW, PETeHepanuio B 001acTH Je(eKTa, aBTOPEl PEKOMEH-
IYIOT 3TOT OMoMarepuain K HCIOIb30BAHUIO B OPTOIEINH H
TPaBMaTOJIOTHH.
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SUMMARY

BONE REGENERATION AFTER THE FILLING OF DE-
FECTS BY GRANULES OF CERAMIC BIOMATERIAL
BIOMIN TGg-2

IShimon V., 2Dedukh N., 'Meklesh Yu., !'Shimon M.,
3Ulyanichich N.

'Uzhgorod National University; Dmitry F. Chebotarev Institute
of Gerontology of the National Academy of Medical Sciences of
Ukraine; Frantsevich Institute for Problems of Materials Sciences
of National Academy of Sciences of Ukraine, Kiev, Ukraine

Purpose of the study - to study the features of bone regen-
eration under conditions of filling metadiaphyseal defects with
granules of biphasic calcium phosphate with p-tricalcium phos-
phate of a needle structure.

The study was conducted on 24 white laboratory rats. A meta-
diaphyseal defect (3 mm) was reproduced in the distal femur
with dental boron, followed by its filling with granules of TGg-2
ceramic biomaterial. Rats were removed from the experiment on
days 7, 14, 28, and 56; histological methods examined the area
of the defect filled with granules.

Bone regeneration in a defect filled with granules proceeds in
accordance with the general characteristics of reparative osteo-
genesis. There is a sequence of tissues formation, fibroreticular
and bone, with a subsequent increase in the area and maturity
of bone tissue for the duration of the study. Bone tissue was
formed directly on the surface and between the granules, for a
finite period (56 days) 2.2 times the area of fibroreticular tis-
sue. Granules in the defect occupied more than 60% of its area.
A characteristic feature was a pronounced macrophage reaction
and resorption of granules by multinucleated cells, defined as
osteoclasts.

Biomin TGg-2, a new ceramic biomaterial, is biphasic cal-
cium phosphate with a composition of needle-shaped hydrox-
ylapatite and B-tricalcium phosphate, has biocompatible and
high osteoconductive qualities, as evidenced by the location of
fibroblasts and osteoblasts on the surface of the granules and the
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formation of bone tissue directly on the granules. The biomate-
rial does not cause a chronic inflammatory reaction.

Keywords: Biomin TGg-2 ceramic biomaterial, bone, regen-
eration, rats, osseointegration.

PE3IOME

PEI'EHEPALIUSI KOCTHU MMOCJIE 3AIIOJITHEHUS JIE-
DOEKTA 'PAHYJIAMU KEPAMUYECKOI'O BUOMATE-
PUAJIA BUOMMUH TI'r-2

"Mumon B.M., *Ienyx H.B., 'Mekueu FO.1O.,
IIumon M.B., 3Vabsnuuy H.B.

!Vorceopodckuil meouyunckutl yrusepcumem, *Iocyoapcmeennoe
yupescoenue «HMncmunym eeponmonocuu Hayuonansrou akade-
Muu MeOuyUHCKUx Hayk Yipaunoi», Kues, *Hncmumym npobnem
mamepuanoseoenus um. U.H. @panyesuua Hayuonanwhoii akade-
Muy meduyunckux Hayk Ykpaunot, Kues, Ykpauna

Llenp wuccnenoBaHuss - M3Yy4YUTh OCOOCHHOCTH pereHe-
pauMy KOCTH B YCIIOBHSX 3allONHEHUs] MeTaauadu3apHbIX
nedexroB rpanynamu aByxdasHoro ¢ocdara KambLUs ¢
B-TpukanbuidochaToM UroasIaToil CTPYKTYpHI.

HccnenoBanue npoBeieHo Ha 24 GelbIX JIAO0paTOPHBIX KPbICaX-
camiax. JKMBOTHBIM CTOMAaTOJIOTHYECKUM OOpOM BOCIPOHM3BOINM-
1 Metaauadusapusiil redext (3 MM) B IPOKCHMATIBEHOM OT/ENe
OCPEHHOI KOCTH C TOCIIEAYIOIINM €0 3al0JIHeHHEM IPaHyJIaMH
kepamudeckoro 6uomarepuana TI'T-2. Kpbic BbIBOOUIN U3 9KCIIE-
pumenta Ha 7, 14, 28 u 56 CyTKH, 'HCTOJIOrHYECKUMU METOAMHU
UCCIIeIOBaNH 00/1acTh ieeKTa, 3ar0IHEHHOTO MPaHyIaMH.

Pereneparyst koctu B Je(eKTe, 3al0JIHEHHOM I'paHylIaMH,
[poTeKaja B COOTBETCTBUH C XapaKTEPHOIl HalpaBICHHO-
cThio. Ha mccnenoBaHHBIE CPOKM OTMeEYalach IMOCIHIEHOBa-
TEIBHOCTh (OPMUPOBaHUS TKaHEl, PUOPOPETUKYIIPHON U
KOCTHOH, C MOCJICAYIOIINM MOBBIIIEHHEM IIJIOIIAIH U 3PeJIo-
cTH KOCTHOW TkaHu. KocTHast TkaHb (opMHpoBanach HEMo-
CPEICTBEHHO Ha MOBEPXHOCTH U MEXJIY I'paHylIaMH, Ha KO-
HEYHOM cpoke (56 cyTku) B 2,2 pa3a mpeBblllaja IJIOMAIb
(GubpopeTukyssipHOl TKaHH. ['paHysibl XapaKTepH30BaIHUChH
HHU3KOM pe30opOuueil 1 Ha KOHEYHOM CPOKE MCCIICIOBAHUS B
nedexre 3anumanu 6oxee 60% ero miuomaau. XapakTepHOM
0COOCHHOCTBIO SIBJISIETCS BhIpaXKEHHAsi MakpodaraibHas pe-
aKLHUs ¥ pe30opOIIHs rpaHyl OCTEOKIACTaAMH.

Hossiil kepamuueckuii 6nomarepuan buomun TI'T-2 — nByx-
¢dasubiii Gocdar KamblMsg C COCTABOM THAPOKCHANATHTA |
B-Tpukanbuuiidocdara UroapuaToil CTPYKTYphI, UMeeT OHO-
COBMECTHMBIC U BBICOKHE OCTCOKOHIYKTHBHBIC KQ4€CTBa, O UeM
CBUJICTENILCTBYET pacrosioxkeHne (pudpodiaacToB U octeobia-
CTOB Ha TIOBEPXHOCTH IpaHyll U (pOPMHUPOBAHHE KOCTHOM TKaHH
HEIOCPEICTBEHHO Ha rpaHy/ax. buoMarepuai He BbI3BIBACT XPO-
HUYECKON BOCHAIUTENILHON peakuuy. ABTOPBI PEKOMEHAYIOT IPU-
MeneHue ornomarepuai buomun TI'r-2 Juis pereHepanuu KocTu.
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THE CRITICAL NEED FOR ENHANCING THE RESEARCH CAPACITY REGARDING
THE INTERSECTION OF AIR POLLUTION AND NON-COMMUNICABLE DISEASES IN GEORGIA

L2Berg C., >Sturua L.

!Department of Prevention and Community Health, Milken Institute School of Public Health, George Washington University,
Washington, DC; *George Washington Cancer Center, George Washington University, Washington, DC;
3National Center for Disease Control and Public Health, Thilisi; *Petre Shotadze Thilisi Medical Academy, Georgia

Globally, 7 million deaths were attributable to the joint effects
of household air pollution and ambient air pollution in 2016
(World Health Organization 2018b). Air pollution is associated
with a broad spectrum of acute illnesses and non-communicable
diseases (NCDs), such as lung cancer, chronic obstructive pul-
monary disease (COPD), and cardiovascular diseases (World
Health Organization 2018d). Worldwide, air pollution is esti-
mated to cause about 29% of lung cancer deaths, 43% of COPD
deaths, about 25% of ischaemic heart disease deaths, and 24% of
stroke deaths (World Health Organization 2018d). In 2016, am-
bient air pollution was responsible for 4.2 million deaths world-
wide; it is estimated to cause ~16% of the lung cancer deaths,
~25% of COPD deaths, ~17% of ischaemic heart disease and
stroke, and ~26% of respiratory infection deaths. Indoor air pol-
lution — generated largely by inefficient, poorly ventilated stoves
burning biomass fuels as well as secondhand smoke (SHS) ex-
posure — is responsible for the deaths of an estimated 1.6 million
people annually (World Health Organization 2002). More than
half of these deaths occur among children under 5 years old.
Although air pollution is an environmental health (EH) problem
that affects people worldwide, low- and middle-income coun-
tries (LMICs) are disproportionately impacted. In fact, 94% of
deaths due to air pollution occur in LMICs (World Health Or-
ganization 2018d). Additionally, in LMICs, indoor air pollution
ranks 4" in terms of the risk factors that contribute to disease and
death (World Health Organization 2002).

SHS is a prominent indoor air pollutant, a Class A carcino-
gen, and a significant public health problem. Worldwide, it is
estimated that 1.8 billion nonsmokers, including 40% of chil-
dren, 33% of male nonsmokers, and 35% of female nonsmok-
ers, are exposed to SHS (World Health Organization 2018g).
SHS exposure is estimated to kill over 600,000 people each
year (World Health Organization 2014) — more than 1% of all
deaths — comprised of 28% (~165,000) among children, 47%
(~282,000) among women, and 26% (156,000) among men.
SHS contributes to death from ischaemic heart disease (379,000
deaths annually), lower respiratory infections (165,000), asthma
(36,900), and lung cancer (21,400) (World Health Organization
2018g).Women suffer more from the impacts of SHS as they are
50% more likely to be non-smokers than men (World Health
Organization 2018g). SHS exposure has been associated with
adverse health outcomes in children and adolescents, including
lower respiratory tract infections, middle ear infections, sudden
infant death syndrome, asthmatic exacerbations, mental health
disorders, cognitive dysfunction, sleep disorders, and metabolic
syndrome (Johannessen et al. 2012; Adair-Bischoff and Sauve
1998; Bandiera et al. 2011; Schwartz, Bottorff, and Richardson
2014; Yolton et al. 2005). In terms of years of life lost, children
are by far the most affected from SHS, as most of their SHS
deaths occur from respiratory infections during the first years of
life. The highest exposures to SHS are found in Eastern Europe,
the Western Pacific, and South-East Asia, with more than 50%
of some population groups exposed (World Health Organization
2018g). Likewise, these regions are the most affected by expo-
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sure to SHS in terms of total deaths per capita (World Health
Organization 2018g). Unfortunately, only 7% of the world cur-
rently live in jurisdictions with comprehensive smoke-free laws
(World Health Organization 2018g).

In 2015, for the first time, the World Health Assembly (WHA)
unanimously adopted a resolution to accelerate global action
to address household air pollution (World Health Organization
2018a). In 2016, the WHA adopted a “Roadmap for Enhanced
Action”, which called for increased cross-sector cooperation to
address the health risks of air pollution (World Health Organi-
zation 2018a). This roadmap established a process for imple-
menting the resolution (World Health Organization 2018a) and
emphasized 4 priority areas: 1) expanding the knowledge base
about impacts of air pollution on health; 2) strengthening in-
stitutional capacity and enhancing infrastructure for monitor-
ing and reporting on health trends and progress towards the air
pollution-related targets of the Sustainable Development Goals;
3) leveraging the health sector to raise awareness of health ben-
efits from air pollution reduction measures; and 4) enhancing the
health sector’s capacity to work with other sectors and at all lev-
els —local, national, regional and global — to help address the ad-
verse health effects of air pollution through training, guidelines,
and national action plans (World Health Organization 2018a).

In addition, for more than a decade, World Health Organi-
zation’s Framework Convention on Tobacco Control (WHO
FCTC) has provided a major impetus for all countries to adopt
comprehensive policies to counter the global tobacco epidemic
(World Health Organization 2009). Nearly 90% of the world’s
population lives in the 181 countries that have ratified the FCTC
(World Health Organization 2016a). Most FCTC parties are
LMICs (World Health Organization 2015b). The FCTC includes
a range of measures including taxation, health warning labels,
and other evidence-based strategies to address tobacco use.
Most relevant to this proposal, Article 8 of the FCTC reads: “1)
Parties recognize that scientific evidence has unequivocally es-
tablished that exposure to tobacco smoke causes death, disease,
and disability; and 2) Each Party shall adopt and implement
in areas of existing national jurisdiction as determined by na-
tional law and actively promote at other jurisdictional levels the
adoption and implementation of effective legislative, executive,
administrative and/or other measures, providing for protection
from exposure to tobacco smoke in indoor workplaces, public
transport, indoor public places and, as appropriate, other public
places” (World Health Organization 2018e). Collectively, these
international agendas indicate the need to address air pollution
and to address tobacco use and SHS exposure in order to reduce
related morbidity and mortality globally.

The country of Georgia has a population of about 3.72 mil-
lion, a major reduction in its population from 5.35 million in
1993 and 4.39 million in 2007 (Bakhturidze et al. 2008)This
decrease in population has been mainly accounted for by pre-
mature mortality and migration. Georgia is currently considered
an upper middle-income country (World Bank 2019), with a
GDP of 15.16 billion US dollars in 2017 (Trading Economics
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2018a) and an unemployment rate of 13.9% (Trading Econom-
ics 2018b).

In 2018, life expectancy at birth in Georgia was 74.0 — 69.7
years in men vs. 78.2 years in women (National Statistics Office
of Georgia 2018), giving Georgia a World Life Expectancy rank-
ing of 98 (World Health Organization 2018c). In recent years,
Georgia ranked highest among former Soviet republics (exclud-
ing the Baltic States) in progress in improving health indica-
tors included in the United Nations’ Millennium Development
Goals (Cattaneo et al. 2010). However, Georgia continues to be
significantly impacted by environmental hazards. In Georgia,
21% of the total disease burden and 25% of deaths are caused
by adverse environmental impacts(World Health Organization
2016b). Children are particularly sensitive to environmental
risks. In LMICs of Europe, including Georgia, 30% of disease
burden and 14% of deaths among children under 5 are caused
by environmental hazards (World Health Organization 2016b).

Air pollution is a particularly prominent public health con-
cern in Georgia. Table 1 highlights the top 10 risk factors and
age-standardized disease burden in Georgia. Air pollution is
ranked as #6 in women and #7 in men. Notably, according to
2016 WHO data, Georgia’s mortality index attributed to ambient
and indoor air pollution was 204.9, the 3™ highest in the world
(behind Bosnia-Herzegovina and Bulgaria) (World Health Or-
ganization 2018f). Georgia’s ambient air pollution comes from-
vehicles, energy sector, industrial facilities, and agriculture sec-
tors; its indoor air pollution is a result of indoor cooking/heating
using solid fuel and SHS.

Tobacco smoke is a major health risk factor in Georgia.To-
bacco smoke is ranked #8 among women and #3 among men
among risk factors and burden of disease in Georgia (Table 1).
Despite Georgia ratifying of the Framework Convention on
Tobacco Control (FCTC) in 2006, FCTC-recommended policy
implementation was limited until 2018 when progressive to-
bacco control policies began being implemented. Unfortunately,
tobacco use and related diseases have not declined. In Georgia,
the smoking prevalence is 58% in men (6" highest in the world)
and 6% in women (World Health Organization 2015a). To fur-
ther characterize tobacco use in Georgia, smoking prevalence
is higher among men with lower education, lower income, and
who live in smaller settlements. For women, the smoking preva-
lence distribution is the opposite of that among men: more edu-
cated, more affluent women and those who live in larger cities
smoke at higher rates than their counterparts (Bakhturidze et al.
2008). Given the sex disparities in tobacco use, the impact of

tobacco smoke on women is notable. Prior research documented
that 30% of Georgian adults reported past-week SHS exposure
in public places, with 54% reporting past-week exposure in
the home. Moreover, 42% reported daily SHS exposure, with
39% reporting daily exposure at home (Berg, Smith, et al. 2016;
Berg, Topuridze, et al. 2016). Although estimates of SHS expo-
sure among children in Georgia are sparse, the terrain of tobacco
use — alongside limited smoke-free air policies at present — sug-
gests high SHS exposure and impact among children in Georgia.

Policy and action plans have been adopted or developed to
address EH hazards and SHS. In relation to the former, Georgia
recently released its 2017-2021National Environment and Health
Action Plan, which is conceptually and strategically linked to the
United Nations’ 2030 Sustainable Development Goals and Health
2020. Given the aforementioned statistics, among the most promi-
nent EH priorities is reducing air pollution. In relation to SHS,
legislation effective May 2018 in Georgia progressively advanced
tobacco control. One component of the legislation is to implement
a national comprehensive smoke-free air policy; thus, this is a criti-
cal time for monitoring its implantation and changes to indoor air
quality. However, in-country capacity to conduct research regard-
ing EH, particularly related to air, is limited.

As part of developing the 2017-2021National Environment
and Health Action Plan, a needs assessment of specific EH (and
NCD) related research training was conducted. This assessment
aimed to identify ongoing specific gaps and needs relevant to
addressing the growing public health concerns related to NCDs
and EH, specifically in conducting research and in research
translation to inform public policy and practice. Below we list 3
prominent themes, many of which have been identified in other
LMICs (Berg, Cohen, et al. 2018):

First, despite significant progress in enhancing research ca-
pacity in Georgia over the past decade, additional efforts are
needed, particularly in EH-related research. Over the past de-
cade, important progress has been made in building an infra-
structure when little to none existed. Despite the important
strides made, there are several current challenges. Public health
infrastructure, while improving at a solid pace, remains frag-
ile. Public health training programs have progressed but remain
insufficient in the area of EH. In-country research expertise re-
garding NCDs in relation to EH is relatively scarce in light of
the needs for EH expertise in Georgia. Given these challenges
in terms of research infrastructure and training and mentorship
capacities, there is a need to continue to enhance public health
infrastructure, more fully integrate content regarding NCD risk

Table 1. Top 10 Risk Factors and Associated Age-Standardized Burden
of Disease in Georgia by Sex, 2015(World Health Organization 2017)

Females DALYs Males DALYs
Dietary risks 6109 Dietary risks 11412
High systolic blood pressure 5698 High systolic blood pressure 10253
High body mass index 3260 Tobacco smoke 8433
High fasting plasma glucose 2625 High body mass index 4840
High total cholesterol 1977 High fasting plasma glucose 3742
Air pollution 1831 High total cholesterol 3712
Impaired kidney function 1181 Air pollution 3684
Tobacco smoke 1036 Alcohol and drug use 3503
Child & maternal malnutrition 714 Impaired kidney function 1432
Low physical activity 614 Low physical activity 1124
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factors and EH into existing public health curriculum, and de-
velop senior researcher expertise to both lead EH-related efforts
and guide junior researchers.

Second, and relatedly, there are limited ongoing opportunities
to engage young investigators in research related to NCDs and
EH. In order to develop junior investigators with such exper-
tise, applied research experiences are needed. The existing or
ongoing in-country research opportunities regarding NCDs in
relation to EH are limited in terms of volume and range of topics
and methods. Moreover, while capitalizing on what in-country
opportunities currently exist, providing junior investigators op-
portunities to engage in ongoing research in this area and op-
portunities to initiate and participate in new research projects
are needed.

Third, critical gaps in research dissemination and knowledge
translation from evidence to policy and practice continue to ex-
ist, not only in Georgia but globally. Specifically in Georgia,
several key challenges to and opportunities for dissemination
and translation of findings have been identified, language bar-
riers, limited experience in scientific writing, and opportunities
missed in terms of engaging with advocacy groups, policymak-
ers, and other key stakeholders (Berg, Cohen, et al. 2018). More-
over, challenges to conducting research and devoting careers to
focused areas of research exist due to limited research and train-
ing funding sources and limited researcher time to focus on their
research programs (Berg, Cohen, et al. 2018). Thus, efforts are
needed to address these critical gaps.

To provide additional context, global research is critically im-
portant in addressing global health. International health sciences
research is essential in informing public health efforts across the
world. For example, research regarding tobacco products, their
marketing, and their use in other countries has been critical in
informing US tobacco control efforts (Berg, Fong, et al. 2018;
Parascandola and Bloch 2016) and is particularly critical when
specific countries provide pivotal opportunities to make rapid
advances to address a public health issue. This is the case in
Georgia. Georgia’s existing infrastructure, paired with key lead-
ers in EH and NCDs and existing opportunities for research and
training, provide a solid foundation to advance research aimed at
addressing air pollution during this pivotal period. Indeed, this
is important globally, as pollution is the largest environmental
cause of disease and premature death in the world today, an es-
timated 9 million premature deaths in 2015 (16% of all deaths
worldwide), which three times more deaths than from AIDS, tu-
berculosis, and malaria combined and 15 times more than from
all wars and other forms of violence (Landrigan et al. 2018).
This is particularly timely as efforts to address air pollution have
lagged in recent years (Watts et al. 2018).

In conclusion, adverse environmental exposures cause 21%
of disease burden and 25% of deaths in Georgia,including30%
of disease burden and 14% of deaths among children.Georgia’s
mortality index attributed to ambient and indoor air pollution is
the 3 highest in the world. Among other indoor air pollutants,
SHS exposure is a major indoor air pollutant that is particularly
prominent and problematic in Georgia. Georgia’s 2017-2021Na-
tional Environment and Health Action Planhighlights that ad-
dressing air pollution is among the most prominent public health
priorities. However, there is limited in-country capacity to con-
duct research regarding the impact of such environmental haz-
ards on health. Thus, efforts must enhance such research capac-
ity in order to reduce air pollution and its effects on health.
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SUMMARY

THE CRITICAL NEED FOR ENHANCING THE RE-
SEARCH CAPACITY REGARDING THE INTERSEC-
TION OF AIR POLLUTION AND NON-COMMUNICA-
BLE DISEASES IN GEORGIA

2Berg C., **Sturua L.

!Department of Prevention and Community Health, Milken In-
stitute School of Public Health, George Washington University,
Washington, DC; *George Washington Cancer Center, George
Washington University, Washington, DC; 3National Center for
Disease Control and Public Health, Tbilisi; ‘Petre Shotadze
Thilisi Medical Academy, Georgia

Globally, 7 million deaths are attributable to the joint effects of
indoor and ambient air pollution annually, with ~94% occurring in
low- and middle-income countries (LMICs). While 51% of cities
in high-income countries with >100,000 residents meet WHO air
quality guidelines, only 3% of such cities in LMICs meet them.
In the country of Georgia, adverse environmental exposures cause
21% of disease burden and 25% of deaths,including30% of disease
burden and 14% of deaths among children. According to 2016
WHO data, Georgia’s mortality index attributed to ambient and in-
door air pollution was 204.9, the 3™ highest in the world. Indoor air
pollution is largely a result of indoor cooking/heating using solid
fuel and second hand smoke (SHS). Worldwide, 40% of children,
35% of female nonsmokers, and 33% of male nonsmokers are ex-
posed to SHS. Annually, SHS exposure causes ~600,000 deaths
(1% of mortality), with half of those deaths in women and over
a quarter in children. LMICs are disproportionately impacted by
SHS and related morbidity and mortality. In Georgia, the smoking
prevalence is 58% in men (6™ highest in the world) and 6% in
women. Moreover, prior research found that 30% of Georgian
adults were exposed the SHS in the past week in public places
and 54% at home; 42% reported daily exposure. Georgia’s 2017-
2021 National Environment and Health Action Planhighlights
that addressing air pollution is among the most prominent public
health priorities. However, there is limited in-country capacity to
conduct research regarding the impact of such environmental haz-
ards on health. Thus, efforts must enhance such research capacity in
order to reduce air pollution and its effects on health.
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PE3IOME

OCTPASA HEOBXOAUMOCTDb INOBBIHIEHUS HAYY-
HO-UCCJIEJOBATEJIbLCKOM AKTUBHOCTHU B W3-
YYEHUU B3AUMOCBA3U 3ATPA3HEHUS BO3AYXA
W HEWH®EKIIMOHHBIX 3ABOJIEBAHUI B I'PY3UU

12Bepr K. k., **Crypya JI.

! lenapmamenm npoguiakmurku u 06ujecmeeHHo20 30paoox-
panenus, [lkona obujecmsennoco 30pasooxpanenus, Hncmu-
mym Munkena, *Onkonozuveckuti yenmp J{icoposica Bawune-
mona, Yuueepcumem [icoposca Bawunemona, Bawunemon,
oxpye Konymous, *Hayuonanenviii yenmp konmpons 3a601e6a-
Hutl u obuecmeennozo 30pasooxpanenus; *Tounucckas meou-
yunckas akademust um. I1. [llomaose, [ py3us

B mupe exerogHo 7 MUJUIMOHOB HAcEJICHUS] YMUPAET OT 3a-
IPSI3HEHUST Hapy)KHOTO (arMocdepHOro) Bo3ayxa M BO3IyXa B
HOMELIeHUsX, ~94% cirydaeB NPUXOAUTCS Ha CTPaHbI C HU3KUM
U CpeIHUM ypoBHeM zoxona. B 51% roponoB B crpaHax ¢ Bbl-
COKHMM YPOBHEM JIOXOZ1a U YUCJICHHOCTbIO HaceneHus >100 000
YeJIOBeK KadecTBO BO3JyXa COOTBETCTBYeT craHaapram BO3,
TOT/Ia KaKk B CTpaHax C HU3KUM YpPOBHEM J0XoJa TOJbKO 3%
ropo1oB cooTBeTcTBYIOT ctanaapram BO3. ITo nanueim BO3 B
I'py3un (KaBka3) HeOnaronpusTHOE BO3ACHCTBHE OKPYKaIOIIEH
cpenbl sBisercs npuunHoi 21% ciydaeB 3a0oneBanuii u 25%
cMmepTei, B ToM uncie 30% 3abonesanuii u 14% cMepTHBIX City-
yaeB cpeau aerer. Coracno nqanubiM BO3 3a 2016 rox, unuekc
cMepTHOCTHU B I'py3un, cBA3aHHBIN C 3arps3HEHUEM Hapy>KHOTO
aTMoc(epHOro U BO3/yXa B MOMEIIEHHUsX, coctaBmi 204,9, 4ro
SIBJISICTCS] 3-M CaMbIM BBICOKHM IOKa3aTeIeM B MUpe. 3arps3He-
HHUE BO31yXa B IIOMCIICHUAX B 3HAYUTEILHOM CTEIIEHH SIBIISICTCS
Pe3yabTaTOM IHPUT'OTOBICHUSA l'lI/ILLII/I/OTOl'[.]'leHl/Iﬂ l'lOMeLl.leHI/Iﬁ C
HUCII0JIb30BAHUEM TBEPJAOTO TOIUIMBA U BTOPHUYHOI'O AbIMa. Bo
BceM mupe 40% neteit, 35% HekypsAmux xeHIuH u 33% Heky-
PAIUX MYXXYUH [1OJBEPraroTCs BO3ACHCTBUIO ITACCUBHOTO Ky-
peHUA. E)KCFO,JIHO BO3ﬂeﬁCTBHC ITaCCUBHOI'O0 KYpPEHUSI BbI3bIBACT
okosio 600 000 cmepteit (1% cmepTHOCTH), IPUUYEM TTOJIOBHHA
3THX CMEPTEH MPUXOIUTCS Ha KCHIIUH 1 00Jiee YSTBEPTH — HA
nereil. CTpaHbl ¢ HU3KMM M CPEAHUM YPOBHEM J0XOJa HEMpo-
MOPHUHUOHAJIBHO CUJIBHO IMOABEPIKEHDBI BJIMAHUIO ITACCUBHOTO KY-
pEHUsI U CBS3aHHOW C HUM 3a00J€BaEMOCTH M CMEPTHOCTH. B
['py3un pacrpocTpaHeHHOCTh KypeHus cocrasisieT 58% cpenu
MYX4MH (6-¢ MecTo B Mupe) U 6% cpenu xeHIuH. [Ipensiay-
HIME UCCIICA0BaHUS TIOKa3aiu, uTo 30% B3pOCIbIX IPY3UH TOA-
BEPrajiich BO3ICHCTBUIO IACCUBHOTO KypEeHHUS Ha MPOIIJIOHN He-
ziejie B 00LIeCTBEHHBIX MecTax, 54% - noma, 42% cooOumiu
0 eXEIHEBHOM BO3AeHCcTBUU. HaruoHalbHBIN TUIAH J€UCTBUI
['py3un no oxpane okpysxaromeil cpeas! u 300poBbs Ha 2017-
2021 rr. mogyepKHuBaet, 4To Goprda C 3arps3HEHHEM BO3IyXa
SABJIACTCA OAHHUM U3 HanOoJsiee 3HAYMMBIX IPHUOPUTETOB 06].].le-
CTBEHHOTO 3/IpaBOOXpaHeHHs. BmecTe ¢ TeM B cTpaHe umeeTcs
Ol"paHI/l'-leHHHﬁ IMOTEHUHAJI IJId IIPOBECACHUS MCCHCHOBaHMﬁ, Ka-
CAIOIINXCS BO3/ICHCTBUS SKOIOTHYECKUX OIIAaCHOCTEH Ha 3/10pO-
BbC YeJIOBeKa. Pe3ynbraThl IMPOBEJCHHOIO HCCIICIOBAHUS JTUK-
TYIOT HEOOXOIMMOCTh IIAHUPOBATh MCCIECJOBAaHMS IO paspa-
0OTKE MEPOIPHUSITHIA T10 03J0POBJICHHIO SKOJIOTMYECKOI Cpe/Ibl.
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One of the key paradigms of balanced development of society
is the improvement of the quality of life that has as an important
parameter as life expectancy that depends directly on the level
of healthcare in the country. The level of healthcare on itself is
determined by wide range of factors among which are not only
the main scientific achievements in different areas of healthcare
or the general level of the healthcare system development, but
also the maturity and adequacy of existing healthcare financing
sources. In Ukraine, the healthcare sector as well as its funding
mechanisms, are in a permanent state of reform. As intermediary
result we have 3 levels of healthcare in Ukraine — local, regional
and specialized levels with elements that are out of the system,
like private medical centers (self-governed) or education and re-
search institutes that are mainly governed by Ministry of Educa-
tion and Science.

The purpose of this article is to analyze the current situation of
the development of the financial support sources in healthcare. Due
to the legislation, in Ukraine healthcare are funded mainly from
state and local budgets, but other sources are possible, but what are
them? What is the real funding distribution between health financ-
ing source on all levels? So, we decided to study whether the health-
care financing sources are: 1) available on all levels? 2) diversified?
3) and can they be defined as mature ones?

Material and methods. To find out answers on all the ques-
tions we divided our article on two structure parts — theoretical
and practical. In theoretical part we used generalized scientific
methods of research such as analysis and synthesis to determine
all the financial support sources in healthcare. In practical part
we used the bulk of raw and processed statistical data and fore-
casting engine from Excel 2019 to understand the development
trends of the healthcare financing sources and to define the level
of their maturity based on their development lines.

Results and discussion. Problems of healthcare financing sourc-
es are not new in Ukrainian research society. They are not new and
even not formed in recent years, therefore they can’t be solved im-
mediately, but we can make one more step in their solvency.

Firstly, we need to determine and list all healthcare financing
sources that are available in Ukraine. Slabkyi, V. & Shevchenko,
M. [8] says that among all possible financing sources in Ukraine
healthcare can utilize only three ones: (1) state and regional bud-
get funding, (2) medical insurance funds and (3) charity funds.
Buzdugan, Ya.M. [1] analyzes only public (budget) and private
(households) healthcare financing sources. Karpyshyn, N. [3]
among all possible sources lists only state and regional bud-
gets, funds of households and voluntary health insurance funds.
Mishchenko, D. & Mishchenko, L. [4] also add the international
investment programs as option that offered by globalization.

Deep analysis of legislation and open financial reports shows
few more healthcare financing sources. We grouped all founded
sources on groups.

First one is funding from budgets of all levels — state budget,
regional budget and local budget depending on level of health-
care system. This group is protected by state and changes on
yearly basis.
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Second group that is defined by law is self-funding. As stat-
ed in Cabinet of Ministers of Ukraine Decree number 1138
[7] each healthcare institution can offer healthcare-related
services on paid basis. Among them are special professional
examination of employees, special laboratory researches,
laundry services, rental services of temporarily unused build-
ings or their parts etc. Also, this group includes payments
from patients on additional services provided by healthcare
institution, like special comfort room or additional bed for
partner on partner childbirth.

Third group includes insurance incomes of healthcare institu-
tion. Insurance income includes (1) payments for additional ser-
vices and examinations that are included in person’s voluntary
health insurance protocol, (2) full or partial refund of health-
care services and medicaments by special regional healthcare
organizations so called “Medychna kasa” or “Kasa medychnoi
vzaiemodopomogi”; (3) payments from charity funds that in
general work with definite person who has serious illness.

Fourth group is formed by investment healthcare financing
sources. They are presented by three subgroups (1) public-pri-
vate partnerships, (2) municipal investment bonds and (3) joint
international investment projects.

Fifth group includes hidden healthcare financing sources that
are formed by households in forms of “gratitude” cash reward
to healthcare personnel (sometimes the payment itself and its
amount is voluntary, sometimes it is obligatory and the amount
is predefined), so-called “charity payments on development” to
healthcare personnel or healthcare institution or refill of medi-
cines that were used during your stay in healthcare institution.

The second part of theoretical background is the definition
“financing source maturity” and its key levels and indicators.

Financial maturity itself, as Pradhan R.P., Arvin M.B. [11]
say, is the set of principal economic components that deter-
mines the speed of economic growth and diffusion of any re-
lated economic problem, object or indicator. Taking into ac-
count the nature of maturity itself as the state when object has
reached the level when it (1) can create integral subsystems,
(2) has own instruments to efficiently solve internal prob-
lems, (3) is scalable, (4) can attract additional recourses, (5)
is stable, (6) has long-term development trends. Next point
is that maturity is the highest level of development of any
object in both quantitative and qualitative indicators but ob-
ject has few other states (1) newbie, (2) youth, (3) boom, (4)
descent, (5) stagnation. To find out whether each one of listed
healthcare financing sources has already reached maturity we
need to understand the description of each point and its key
indicators.

The newbie financing sources are the sources that have en-
tered the financial system but they are out of the regulation sys-
tem that means that institutions can use this financing source
but on their own risk. If institutions work with “white list of
financing sources” (special list of the financing sources that are
approved to use) they can’t use newbie financing sources. In key
points these financing sources are shallow, takes less than 0,1%
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of the market, covers only one financing direction, available less
than 2 years, has extremely slow growth rate, not regulated by
state, extremely risky.

Youth financing sources are the sources that are not regular for
healthcare system and are implemented from other country’s ex-
perience by reforming process without progressive implementa-
tion. We divide them on two groups (1) targeted and (2) state-
offered. Targeted youth financing sources are presented by new
charity or investment funds that are created to solve one problem
with growth opportunities if problem is complex enough. Tar-
geted youth financial sources are limited, confined, unstable and
unreliable because they hardly can generate enough funding to
cover its obligations if no visible results are generated in small
period of time. State-offered youth financing sources are the
financing sources that have developed from newbie financing
sources and had been included into state regulatory framework.
Their key indicators are small-sized, highly risky, cover from
0,1% to 1% of institution’s expenses, cover only one financing
direction, have visible growth trends, regulated by state.

Boom financing sources are the well-developed financing
sources that are regular for institutions and shows high level
popularity in last years so the youth financing resources have
grown and propose financial support in few areas. In general,
these financing sources are stable, mid-sized with opportunity to
grow, regulates by state, mid-risky etc.

Mature financing sources are stable, well-known sources that
generate enough funding to cover all expenses of institution on
some direction, can be easily predicted because they are strictly
regulated by the state. Also, these financing sources don’t have
the strict limits — if institution reach predefined milestones it re-

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

ceives more funding. The main key points are growth on level
+3-7% over inflation ratio, strict state regulation, full cover of
expenses in at least one direction of institution’s activity, stable,
low risk, estimated.

Descending financing sources and stagnating financing
sources are variants of sources that are no more used or used
extremely rare because of the too high price, lack of funding,
transfer problems or lack of state regulation or blacklisting of
these sources. Descending and stagnating financing sources can
be evolution result of the any level of financing sources.

Based on theoretical backgrounds now we can proceed to the
in-depth analysis and forecasting of groups of healthcare financ-
ing sources.

First group is funding from budgets of all levels. Statistical
data shows that till 2015 the expenses on healthcare were defi-
nitely low and had decreasing trends, but from 2016 trends are
more positive and show growing trends (Fig. 1).

For 2020 forecast we used Excel function FORECAST.ETS
that returns forecasted results based on AAA version of expo-
nential smoothing.

Based on additional parameters were received next support
data (Table 1).

Based on confidence interval we accounted min and max ex-
pected values of state expenses on healthcare. Also FORECAST.
ETS.LINEAR returned the expected linear regression result that
is quite close to exponential smoothing.

As seen from statistical parameters the model’s level of con-
fidence is 0,9, seasonality is not present, mistake can be up to
13,41%. Due to these parameters we can determine model as
enough confident for our purposes.

Table 1. Statistical parameters of ETS forecast model

Indicator Size
Confidence interval 23,6986
Alpha parameter of ETS algorithm 0,9
Beta parameter of ETS algorithm 0,001
Gamma parameter of ETS algorithm 2,220E-16
MASE 0,6028
SMAPE 0,1341
MAE 9,0709
RMSE 12,0913
Timeline step size 1
Linear progression 141,73
200
150
100
- paallll
: Il i 1IN
2013 2014 2015 2016 2017 2018 2019 2020
2013 2014 2015 2016 2017 2018 2019 2020
Emin 122,53
mlinear 141,73
DExpenses on healthcare | 56,2 51,82 | 4881 75,5 1024 | 1164 | 13,7 | 146,23
Emax 169,92

Fig. 1. State expenses on healthcare in Ukraine
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Fig. 2. State basic and inflation-corrected expenses on healthcare in Ukraine
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Fig. 3. Percent of expenses of healthcare institutions coved by insurance organizations

So, on the first view, the forecast is in general positive and
this financing source has growth potential, strictly regulated by
state, low risky and stable. So, it can be treated as mature one.
But all the figures don’t take into account the inflation processes.
The inflation-corrected size of state financing source is present-
ed on Fig. 2.

So, in Ukraine it is normal situation that growth of state ex-
penses on healthcare are lower than inflation and forecast on
2020 shows that inflation-corrected state expenses are located
inside confidence interval. That means that it is more likely that
next year growth of state expenses will be close or just a bit
higher than inflation ratio, and even with taking into account
this situation, the state expenses on healthcare can be threaten as
mature healthcare financing source.

Second group of healthcare financing sources is self-funding.
Decree of Cabinet of Ministers of Ukraine number 1138 [7]
says that each healthcare institution can create and propose to
its patients and clients a wide list of services based on available
recourses that are currently unused in healthcare process. All
funds must be oriented on development of healthcare institution.
Authors of that Decree expected that from 5% to 15% of total
expenses will be covered from this source and healthcare insti-
tutions will receive additional funds for stimulation payments
or development of institution itself. Such system was quite ef-
fective on the transformation stage from old completely state-
funded healthcare system to new insurance-based healthcare
system in EU countries. With adding new services, the income
base should grow and become more effective and problem-ori-
ented than state-funded one. But in Ukraine the transformation
ended just after beginning because no new steps in transition
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to insurance-based system were made. As result now the self-
funding system of healthcare financing sources are non-effective
and cover up to 7% of funding depending on region and level of
healthcare.

In-depth analysis shows that this healthcare financing
source was presented as youth one but nowadays it trans-
formed to stagnation one without reaching the maturity phase
of development. In general, based on the international ex-
perience, this group of healthcare financing sources is the
temporary one so it is normal situation that this financing
sources have been used by all healthcare institutions but in
quite small amount. This financing source can mature only in
situation when there’s only private healthcare institutions so
in Ukraine nowadays it is impossible to mature this health-
care financing source.

Third group of healthcare financing sources are represented
by financing through the insurance institutions. In Ukraine in-
surance system consists of 2 parts — voluntary insurance and
special regional healthcare organizations. Currently insurance
financing sources cover up to 1,5% of all expenses of healthcare
institution [2] and have no clear perspectives of growth (grow-
ing trend line shows highest R?>=0,9861 with 5 rank polynomial
level, along with 2020 figure that is FORECAST.ETS figure
with 0,9 confidence ratio, the possible future growth is possible,
but not guaranteed) as shown in Fig. 3.

So, the result is that this financing source is still on the youth
level because the growth trends are not clear, covers around 1%
of all expenses, but strictly regulated. In general it can reach ma-
turity in next 5-10 years if state will adopt the obligatory health-
care insurance system instead of current one.
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Table 2. Hidden expenses (1) and (2) on healthcare

Number of Share of Total montly Total expenses Total montly Total expenses
Year Households, expenses on expenses (1), on healthcare (1) expenses (2) on healthcare (2)
pes healthcare, % bln uah bln uah bin uah ~_ _blnuah |
2013 17518413 34 3814 27,26 6246,71 44,65
2014 17469459 3,6 4048,9 30,56 7135,97 53,85
2015 16509382 3,7 4952 36,30 8007,47 58,70
2016 16444362 4,2 5720,4 47,41 10600,8 87,86
2017 16376409 4,27 5556,65 46,64 14917,5 115,03
2018 16278251 4,3 5923,6 49,76 16332,4 137,19
2019 16265568 4,44 6494,88 56,30 18706 162,16

Fourth group are investment financing sources. All three stat-
ed subgroups ((1) public-private partnerships, (2) municipal in-
vestment bonds and (3) joint international investment projects)
are possible in Ukraine, but almost not used.

First subgroup is public-private partnerships. Taking into ac-
count the essence of public-private partnership projects and the
peculiarities of state policy in their implementation, in Ukraine
the only possible variant of public-private partnership projects
is the projects based on a concession (sharing of health facili-
ties). The working effective variant is when the state transfers
the building of health institution to a private partner, and a pri-
vate partner acts as an investor who buys the equipment and
exploits it on a commercial basis with an obligation to serve a
certain amount of the patients with referrals from public health-
care institutions.

In general, in 2019 in the sphere of public health were
launched three pilot public-private partnership projects [5], one
of which has already passed the preparation stage and now is
searching for investors for the joint use of hospital buildings
[6]. Real financing still has not been received for any public-
private partnership project, but according to the US experience,
potential investments within the framework of the joint use of
the health care institution may sum up to $ 11 million per one
health facility [10].

Second subgroup is municipal investment bonds. In
Ukraine all municipality has the right to list own investment
bonds on different projects among which is healthcare. But
in real practice no municipal investment bonds on healthcare
were listed.

Third subgroup is the joint international investment proj-
ects. Role of State in these projects can vary from a guarantor
to a joint financing partner when the other contractor is other
State or international organization. For this subgroup we have a
small amount of statistic data on projects when the international
partner makes real investment (expensive medical equipment)
into Ukrainian healthcare institution but even in this situation
we faced problems on VAT payments and import duties on this
healthcare equipment.

In general, all three group are the youth level financing sourc-
es because they cover less than 1% of all expenses of healthcare
institutions, they are mainly used for development programs and
usage of these financing sources are episodical.

Last listed group of financing sources is hidden healthcare fi-
nancing sources that are formed by households. Among the most
common are:

- «charity» in favor of the healthcare institution (financial and
material, official and informal);

- «gratitude» to the personnel of the healthcare institution;
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- purchase of medicines «in the recommended place» or di-
rectly in the doctor’s office;

- payment on replenishment of «exchange fund» of medicines;

- an informal service «I will lead you to a doctor without a
queue and a recordy, etc.

It is rather difficult to determine the volume of such hidden
financing, however, based on the calculation method developed
by Shevchuk, Yu. V. [9], household expenditures on health were
in the year 2018 4.3% of the total household expenditure struc-
ture, and by 2019 the growth is expected to point 4.4%. Based
on data on annual household expenditures in 2018, the total hid-
den funding of healthcare institutions estimated on level from
UAH 56 billion (calculations based on official data on average
annual household expenditures(1)) to UAH 162 billion (cal-
culations based on the official data on average annual house-
hold savings (2)) and the second figure is as close as possible
to reality since the official statistics do not take into account
unofficial household incomes and expenses. The FORECAST.
ETS for 2019 indicates an increase in both the relative share of
spending on health in the structure of population spending and
on the growth of absolute indicators of such expenditures, with
growth rates closely correlated with the level of inflation, and
have growth peaks during periods of significant reforms in the
healthcare sector.

As a result, the volume of hidden financing of healthcare
institutions ranges from 70% to 130% of public funding, has
growth trends but is completely deregulated and hidden so can’t
be predictable.

To transform this financing source to a ordinary mature one
State have to retarget the households’ payments to ordinary ma-
ture financing source. As we defined that currently we have only
one mature financing source (public financing) and one that is
close to maturity (insurance financing), State should stimulate
mentioned retargeting to transfer hidden financing sources to
current mature public financing source or to growing youth in-
surance financing source.

Conclusions. Our research has two points of conclusions
linked with two levels of research (theoretical and practical). At
first point we founded that in Ukraine we have only one mature
healthcare financing source and it is public financing. Also in-
surance financing source is close to maturity but it need from 5
to 10 years of favorable conditions to reach maturity.

Second point of our research is that even simple forecasting
engine that is available in Excel office package is enough to con-
duct the research to answer all three questions from the aiming
point of the article on healthcare financing sources’ maturity in
Ukraine and to make high-confidence forecasts of their develop-
ment trends.
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SUMMARY

ECONOMIC AND LEGAL FORECAST ANALYSIS OF
THE HEALTHCARE FINANCING SOURCES MATURI-
TY IN UKRAINE

"Novytskyi V., '"Novytskyi A., 2Lysenko O., *Taran Ye.,
‘Ryzhuk O.
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ropean University of Economics and Management, Cherkasy;
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man Development « Ukraina», Kyiv, Ukraine

The purpose of this article is to analyze the current situation
of the development of the financial support sources in health-
care. In theoretical part we used generalized scientific methods
of research such as analysis and synthesis to determine all the
financial support sources in healthcare. In practical part we used
the bulk of raw and processed statistical data and forecasting en-
gine from Excel 2019 to understand the development trends of
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the healthcare financing sources and to define the level of their
maturity based on their development lines.

Public expenses on healthcare cant cover all expenses of
healthcare institutions, low level of insurance medicine in
Ukraine, high corruption risks in healthcare sector and others.
So, healthcare institutions have to search for additional funding.

In our article, we analyzed both parts of the financial source
maturity problem — theoretical and practical. In theoretical part
we defined the term financial source maturity, underlined its
levels and described the lines of indicators for each level. In
practical part we proposed the mechanism of financing source
maturity testing and tested the level of maturity of all available
healthcare financing sources. As potential result, we tested that
it is possible to use a forecasting engine based on AAA version
of exponential smoothing that is provided by Excel 2016, 365
and 2019 versions for this research. Other versions contains the
AAA version of exponential smoothing that doesn’t have need-
ed instructions and indicators.

Keywords: healthcare, financing sources, financial maturity,
financial maturity indicators, forecast analysis.

PE3IOME

HUCCIIEJOBAHHUE 3PEJIOCTU HUCTOYHUKOB ®U-
HAHCUPOBAHUS YUPEXJIEHUW 3IPABOOXPAHE-
HUsI B YKPAUHE METO/OM 9KOHOMMUKO-ITPABO-
BOI'O ITPOTHO3UPOBAHUS

"Hosunxkwnii B.A., 'Hosuukmii A.H., 2JIsicenko A.H.,
3Tapan E.W., ‘Pbrxyk A.H.

'Vuusepcumem I'ocyoapcmeennoii puckanvroil ciyscovt Yrpa-
unol, Upnenwv; >Bocmounoesponetickutl ynusepcumen dKoHOMuU-
ku u ynpasnenus, Yepraccel; *Hayuonanvras axademus 20cy-
dapcmeennozo ynpaenenus npu Ilpesudenme Ykpaunvl, Kues;
*OmKpoimolil MeNCOYHAPOOHBIL YHUBEPCUMEM PA3GUMUSL Yelo-
eeka « Yxpaunay, Kues, Ykpauna

Lesbio ucciienoBanust IBUWICS aHAJIU3 COBPEMEHHOI'O COCTO-
SIHUSI UCTOYHHMKOB (DMHAHCHPOBAHHS CHCTEMBI 371PaBOOXpaHe-
HUsl YKpauHbl. B TeopeTHueckoil 4acTH HCHOJIb30BaHbl 0000-
IIICHHbIC HAy4YHbIE METOJbl HCCIICIOBAHYS, TAKUE KAaK aHAJIN3 U
CHHTE3, 4TOOBI ONPENeIUTh BCE UCTOYHUKH (DMHAHCOBOU IOJ-
JICP)KKH B 3/IpaBOOXpaHEHUH. B mpakTHUYeCKON 4acTH HCIOJb-
30BaHa OCHOBHAS YacTb CTATHCTHUUYCCKUX JAHHBIX M MEXaHHU3M
nporuosupoBanus u3 Excel 2019 asist onpeneneHus TCHACHIIUH
pa3BUTHsI UCTOYHHKOB (DUHAHCHUPOBAHUS 37PABOOXPAHCHUS U
YPOBHEH UX 3peJIOCTH Ha OCHOBE OLICHKU JINHUN MX pa3BUTHUS.

TocynapcTBeHHOE (pUHAHCHPOBaHHE HE B COCTOSHUHM IMO-
KPBITh BCE PACXObl YUPEKICHHUI 3APaBOOXPAHEHNUS, OCOOCHHO
IPUHKMMAasi BO BHUMaHUE HU3KUH ypOBEHb CTPaXOBOW MEIMLU-
HbI B YKpanHe, BBICOKHE KOPPYIIIMOHHbIE PUCKK B cdepe 3apa-
BooxpaHeHus. Clie10BaTeNIbHO, YUPESIKACHUS 3APaBOOXPAHEHHS
BBIHYIK/ICHbI HCKATh JIONOJIHUTEIbHOE (pUHAHCHPOBAHHE.

B crarbe npoaHanu3upoBaHbl 00€ YacTH IPOOIEMbI 3PEIOCTH
MCTOYHMKOB (PMHAHCHPOBAHHS YUPSIKICHUI 3paBOOXPAHEHHS
— TEOpEeTHYECKasl U MpakTudeckas. B TeopeTnyeckoil yactu
JaeTcs OIpeAeJCHUE MOHSTHUSL 3PEIOCTH HCTOYHHKOB (u-
HaHCUPOBAHUS, BbIJICJICHBI YPOBHU BO3MOXHON UX 3PEJIOCTH,
ONpEeNICHbl TPaHULbl U MHAMKATOPbI, CBUAETEIbCTBYIOLINE
00 JBOJIIOIMH OT/ACIBHO B3SITOr0 UCTOYHHMKA (hMHAHCUPOBA-
HUs. B npaktuyeckoii yactu pazpaboTaH MEXaHU3M TECTHPO-
BaHMS 3PEJIOCTH UCTOUYHUKOB (PMHAHCHPOBAHUS YUPEIKICHUN
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3/IpaBOOXpPAHEHMS] U MpOBEIEHA OIEHKAa YPOBHS 3pEIOCTH
BCEX JIOCTYIHBIX HCTOYHHKOB (DMHAHCUPOBAHUS 3PaBOOXpa-
HeHMs. B kauecTBe MOTEHIMABHOIO pe3yjbTaTa yCTaHOBIIE-
HO, 9TO IS OTOW IIeNIN 1IeJieco00pa3Ho UCIOIB30BaTh MeXa-
HU3M NIPOTHO3UPOBAHUS, OCHOBAHHBII Ha BEPCUU DKCIIOHEH-
LHUAJIBHOTO criaxuBaHust AAA, KoTopast IpeoCTaBIseTCs B
Bepcusx Excel 2016, 365 u 2019. [Ipyrue Bepcun cogepxar
BEPCHIO SKCIIOHEHIIMAIBHOTO crilakuBaHust AAA, B KOTOpOi
HET HEOOXOJUMBIX HHCTPYKIUI i HHIUKATOPOB.

A9boydy

93506570 xobIOMmgammdols  @si3gol s gbgdyenyg-
5950l ©og0bobligdol  (ysdmgdol  Lodfogol sganggs
940bmdogydo s Lodsdmergddogo  3Omabmbodgdols
dgmmeom

'3.6m30(330, '>.6mg0(330, *m.00ligb g,
39.350560, *m.00% 7 30

3050601 babgadfogm goligoy@o Lodlbsby@ols ¢bo-
3940L0BgH0, 003gb0; 2930030l g3mbmdogols s dgbg-
xdgb@ol  gg@m3ymo  9bogg@lodgHo, hg@gobo; 3@g-
DoEgbHmob  s@Lgdyemo  Labgandfogm  Lsds@mmnggemls
9Omgbgmo  sgo930s, 30ggdo; ‘wos  Log@msdm@olie
960390L0@gB0 «3M0bs», 30930, 93H506s

bEo@ool dobobos 93@s060l xobosigol Loli@gdols

©580656Lgd0L [yommgdols s@lgdyamo dogmdsdgmdols
sbognobo. gsdmygbgdygmos bmaswo Lodgisbog®m sbow-

188

*

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

0bols 3gmmEgdo - sbogmobo s Lobmgbo, xs6ddmgarm-
40l @o3g5Td0 Boboblydo obdomgdols yggams (ysdml
00gb@0g0E0M b0l dobbom. 3Gs]Bognmo bofomo oyg-
690L  LEsBolEogol o bsfoml oo Excel 2019-sb
300mybembodgdols  39dsbobal, xobdBmgemdols  ogo-
65bLgdols Fgommgdols Bgbpgbiogdols pomgsgolobgdom
3ob0lob@gds ©oxobsbligdols Lodfogols wmby.
xobogol bggdmdo Lobgmdfogml o6 dgydenos
©5580656LmL  xobpsgol  sglgoymgdgdols yggams
bodx 900, 9300065F0 Lowsbrmgggm dgooEobols wsdsano
©mbols, dopsmo  gmAYgEool  @oliggdol  3o®dmdgddo.

5J9sb  253m3pobsty, xobpsigol  ©oFglgdymgdgdds
9bws IModomb ©sdsGgdomo og0bsbligds.

3o0bo@obgdymos  wobpoigol s glgoymgdgdols
©550656Lgd0l Tgsdmgdol @oxgsmgols m@ogg bofoao

- 0gm@ogmo  ©s 3MsJHoggeo. mgm@ogmmo  bsfoao
3obLob@gAogh  @oxgobsbligdol  (yodmgdols  Lodfogol
306398E0sL, Jol mbgl, 038 Lobeg®gdl s obwo-
3oBMAgLL, OmIgdoz  d0gmomngdl  ©ogobsbligdols

dmbgAgH o - Tyodob  ggommygosty.  3Godfoggew

boFoando gdydogos bodgoozobm s glgdyamgdgdols
©550656Lgd0L [yos@ml wogsdmgol 3gdsbobdo, d@mdganocs

3obbm®ogmes  xobdBmgammdol  wsbmggzol  oxo-
bsblgdols gggars s@Lgdymo Tys@dml Lod{ogols wmbols
Ygbogaligdols dgegase. Amame 3 3m@gbcoyg®o dgogyo,
oG YOS, MM od ggaggobmgol dgodargds yodmy-
969090 ogml AAA-L gJl3mbgbioy®o aomsbsdb®gdols
390L0oby @oggdbgdymo 3Gmabmbols dgdsbobdo, @m-
dganoiz [oddmeagbognos Excel 2016, 365 ws 2019 gg&-

Losdo.



	med 300 1
	med 300 2
	med 300 3
	med 300 4
	med 300 5
	med 300 6
	med 300 7
	med 300 8



