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

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

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

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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CPABHUTEJIbHBIN AHAJIN3 OTJIAJEHHBIX PE3YJIBTATOB .
XUPYPITMYECKOI'O JIEYHEHHU S BEHTPAJIbHBIX I'PbI’K HU’KHEN
N CPEJUHHOMU JIOKAJIN3AIUUN METOAUKAMM «SUBLAY» U «TAPP»

Jy6uenko B.C., Makapenko A.H., Kpsiuxosa JI.B.

Medicpecuonanvrasn akademus ynpagienus nepconanom, Kuee;, Hayuonanonuiii meouyuncxkuil
yrugepcumem um. A.A. Bozomonvya, Kues; /[nenposckuii cocyoapcmeennbiti MeOuyuHcKuil ynusepcumem, Yxpauna

B nocneHue ropl HAOMOAASTCS yBEIMYCHNE YKCIIa OTICpPH-
POBaHHBIX U MOBTOPHO OIEPUPOBAHHBIX MALMEHTOB C PELI/IH-
BOM BEHTPAJIbHBIX IPBIK, B TOM YHCIIE H TTOCIICONEPAIOHHBIMH
BEHTPAJbHBIMHU I'PDKaMHU. 3a MOCIEIHUE 25 JIeT YHCIO Talu-
€HTOB C TAaHHOW MaToioruei ysennauiock B 8-10 pa3 [4,9], uto
OTpa)KaeTcsi B POCTE YKCIIA MOBTOPHBIX OMEpalnii 1 00bICHS-
eTCs IPOrPEeCcCHPOBAHUEM MATOJIOTHYECKOTO IIpoLiecca U yCulie-
HHEM TIPOSIBICHUH HEJJOCTATOYHOCTH PAa3INYHbIX THIIOB TKAHEH
nepeHeit OpromHoil cTeHku [8]. OTCYyTCTBHE BOCCTaHOBICHUS
HOPMaJIbHBIX aHATOMUYECKUX XapaKTePUCTHK MePEIHEi CTeHKH
JKUBOTA, B T.4. 3d CYET XHPYPrHYECKON PEKOHCTPYKLHU TOMO-
rpa)0aHaTOMHYECKHX MapaMeTpoB, JIMIIAET MAIL[UCHTOB BO3-
MOKHOCTH 3()(EKTHBHOIO BOCCTAHOBJICHHUS COOTBETCTBYIOIIHNX
GbyHK1HiT OPIOIIHON CTEHKU U HOPMAJIBHBIX B3aHMOOTHOIICHHUI
TKaHEell U OpraHoOB, KOHTAaKTHPYIOIIUX CO CTEHKOH B 0OnacTH
JIOKaJIM3aluy rpebkeBoro nedexra. Takum oOpasom, co3maer-
Csl KOMIUICKC MaTOT€HETHYECKUX MPEANOCHUIOK Ul PEeLHIUBa
IPBDKEBBIX MATOJIOTHH B OTAAIICHHOM IIOCIICONEPAlIOHHOM TIe-
puoze [5,7], 4To TUKTYeT HEOOXOAUMOCTh ONPEICICHHUS ONTH-
MaJIbHOTO CIIOC00a JICYEHNS] BEHTPAIBHBIX IPBDK C YYETOM Kak
MEPCOHAIBHBIX MOKa3aHWl K ONEepPaTHBHOMY BMEIIATEIbCTRY,
TaK ¥ 0COOCHHOCTEH €ro MpoBeICHHS.

JU1s TUIACTHKH BEHTPAJbHBIX TPBDK HCIHOIB3YIOTCS CHH-
TETHYECKHE MPOTE3bl, pa3MellaeMble HaJallOHEBPOTHYCCKH
(«onlay») mmm perpomyckynspHO («sublay»), 94To mO3BOISET
BOCCTAQHOBHUTh KPOBOCHAOXKEHHE MSATKHX TKAHEH M YIydIIHThH
WHHEPBALMOHHBIE MPOLECCHl IPH PEKOHCTPYKLHUH OPIOLIHOM
CTEHKU B YCJIOBHUSX HCIIOJB30BAHMS MPOTE30B IPH JICYCHUH
IPbDK OONIBIINX pa3MepoB [7] U PEKOHCTPYKTHBHBIX OIEPaTHB-
HBIX BMELIATEIBbCTBAX MPU PELMAMBHBIX TPhDKAX JUIS KOPPEK-
Uy nepenHei opromHoi crenku [10,12].

Vcronb30BaHWe MPUHIMUIIOB M TEXHOJIOTUH J1anapoCKOIH-
YeCKOW TepHUOIUIACTHKH SIBJISETCS OTBETOM Ha IPAKTHYCCKUE
3aIpOChl XUPYPIUH MOCICONEPAHOHHBIX BEHTPAIBHBIX I'PBIK.
DTOT MPOrpecCHBHBIA METOJ] JICYCHHS MO3BOJSIECT B KOPOTKHE
CPOKH BOCCTaHOBHTH CTPOCHHE U IOCIOWHYIO OPraHOCTPYKTY-
Py OpIOIIHOM CTEHKH MOCIe 3aBEpIICHHUs IIIaCTHYECKON mepe-
CTPOMKH ee aroHeBpO3a, MONEPEeYHO-MONOCATHIX MBIIII] H OT-
CYTCTBHE HETaTHBHOTO BIHSIHUS HA HUX MMIUTaHTaToB [1,2]. O
BBIIICH3IIO)KEHHOM CBHJICTEIBCTBYET YIBTpacoHOrpaduueckast
KapTHHA OpIOIIHOW CTEHKU IO JAHHBIM JIMHEIHOH Tumepsxo-
TEHHOIl CTPYKTYphI 0€3 JOMOIHUTEIBHBIX 9XOTEHEH, HOBOOO-
pa30BaHMi, MATOJIOTMYECKUX CTPYKTYP M HAKOILUICHHs CBOOOA-
HO# JKHUAKOCTH, 06e3 (HOPMUPOBAHMS OIPEACICHHBIX MOJNIOCTEH
U XPOHMYECKUX BOCIAIUTENbHBIX 00pa3oBaHuid. OTienbHbIC
ABTOPBI TAK)KE OTMEYAIOT MOJIOKUTEIBHBIC HEMOCPEICTBCHHbIC
U OTJAJICHHBIC PE3YJBTaThl JIAAPOCKOIUH IAllUEHTOB C BEH-
TpaJbHBIMHU TPBLKaMH [6].

Ienbio MccneoBaHMs SBUIOCH CPABHEHUE OTIAJICHHBIX pe-
3yJIBTATOB, KA4€CTBA KU3HHU, KIMHUYECKOI KapTUHBI, KITMHHKO-
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AQHATOMHYECKHX M3MCHEHMH P JTEUCHNH BEHTPAIBHBIX I'PBDK
Pa3IHIHBIMH METOITUKAMH.

Marepuai u Meroabl. VcciaenoBannue BBIONHEHO Ha 0ase
XHPYPTUUECKOTO OTAeNeHHs [0CymapCTBEHHOTO YUPekICHUS
«Crienmanm3upoBaHHasi MHOTronpoduisHas OonpHua Nel Mu-
HICTEPCTBA 3ApaBOOXPAaHEHHs YKpawmHbD» U Kadempe oOmen
xupyprun ['ocynapcTBeHHOTO yUpexkaeHus «/IHenpoBckuii ro-
CYIAapCTBEHHBIH MEIWIIMHCKUN YHHBEPCHTET MMUHHCTEpCTBa
3IpaBooXpaHeHus: YkpauHbl». B mepuon ¢ 2013 mo 2019 rr. mipo-
oreprpoBano 405 MaMeHToB, CPpeIHMIA BO3pacT - 57+7,55 1., KoTo-
pBle B 3aBUCHMOCTH OT METOJa ONEPaTHBHOTO BMEIIATEILCTBA
pasneneHsl Ha 2 rpynmsl: | rpymimy (n=254) manueHTsl, Ipoorie-
PHPOBAHHEIE 10 METOAMKE TPAHCAOZOMHHAIBHOH NpEeHnepuTo-
HuanbHOl Tactuku (TAPP) ¢ mpumenennem paspaboTaHHOM
METOIHKH OTIpernapoBKu OprommHbl (110 myxunH, 144 xeH-
mwH), I rpynmy (n=151) manueHTsI, poOONEepUpPOBaHHBIE 10
Metomuke «sublay» (72 myxunH, 79 xeHuwH). OnepaTuBHbIE
BMeEIIIATeIECTBA TPOBOIMINCH KITACCHUECKOH «sublay» meTo-
JIKOH M JTAIapOCKOMMYIECKOH ¢ IMperepuTOHealbHBIM PACIIONo-
JKEHHEM CeTJaToro MMIuIanTa. Pa3paboTana TakTHKa Oonepanum
JUISL JISYEHHS IBYCTOPOHHHX IMAaXOBBIX TPBIK, IPH KOTOPOIf J1a-
MapOCKONUYECKH, TOCIe CTAaHAAPTHOW cemapanuyl OpIOIIMHBI
B ITAXOBBIX OOJACTAX C MEPEMEIICHHEM TI'PHDKEBEIX MEIIKOB B
OPIOIIHYIO MOJIIOCTh, OTCIANBAETCS MOUEBOH My3BIPh OT KOCTEH
JIOHHOTO cOwWIeHeHus u Beime Ha 10-15 cM, ¢ mocmexyomum
MPOTE3UPOBAHIEM O00EUX MaXOBBIX oONacTel W MPEeBE3UKYIIP-
HOTO TIPOCTPAHCTBA €AWHBIM CeTYaThiM MMIUTaHTOM 30*10 cm
[3]. Ha ocHOBaHMU 3TOTO OMEPaTUBHOTO BMEMIATEIHCTBA ObLITA
pa3paboTaHa METOAWKA ONepaluii MPH BEHTPAIBHBIX TPBDKAX
HIDKHEH ¥ CPeMHHON JIOKAJIM3alliH, MPH KOTOPBIX BO BpeMs
OIIePaTHBHOTO BMEIIATEIbCTBA OIMpPENENeTCS ASPUIUT Opro-
MIUHBI JUT TePUTOHHM3AIMN CeTYaTOro MMIUTaHTa. MeTtomuka
OCHOBaHA Ha WJICHTHYHOU CeTapanuyl OPIONMIMHBI MaXOBEIX 00-
JacTell ¢ IByX CTOPOH M MOYEBOTO ITy3BIps, OAHAKO PETPOBe-
3UKAJIHOE TIPOCTPAHCTBO CEMAapHPyeTCs 10 IyTTOYHOTO KOJIbIa,
BCIIEJICTBHE 4er0 0CBOOOKAASTCS TOCTATOYHO OOBIION U IOJ-
BIDKHBIH JIOCKYT OPIOIIMHBI, KOTOPBIN MO3BOIAET MEPUTOHU3H-
poBatb poTe3 Ha BBICOTY 10 M3 mo SWR- knaccudukarmn.

O6cneoBanNe MPOONIEPHPOBAHHBIX OONBHBIX B MO3AHEM MO-
CJICOIEPAI[IOHHOM TEPHOAE MPOHUCXOIIIO B CPOKH OT 6 Mec
710 4 71eT B yCIOBHAX CTallMOHapa. bomsHEIM mpoBoamcs cOop
Kaso00, GU3UKaNbHEI ocMOTp, Y3 30HBI ONEpaTHBHOTO BMe-
marenscTBa B 2D pexkume, pommieporpadus u anactorpadus,
AQHKETUPOBAHUE C IIOMOIIBIO ompocHUKa SF-36 [11].

CrarucTrdeckast JOCTOBEPHOCTh MEXKIY ITOTyICHHBIMH JaH-
HBIMH OTIpefieNieHa mocpecTBoM t-kpurtepus Cteronenta <0,05.

Pe3yabTatel u o6cy:kaenue. B pane ciydaeB OonbHBIE OT-
MeJann HepHOANYecKHe OONIeBbIe OLIYIICHHS B 30HE OIepa-
THBHOTO BMEIIATEIbCTBA BO BpeMsl (H3MYECKHX HATPy30K, B
OCHOBHOM, IIPOONIEPUPOBAHHBIE METOOM «sublay», omHako B
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OOJIBILIMHCTBE CIYYaeB 3TO HE OrPaHMYMBAJIO MALUEHTOB B I10-
BCeIHEBHOU xu3HU. [Ipu ocMoTpe W majbpnanuu 30HBI OIle-
PATUBHOI'O0 BMEIIATCIIBCTBA IMAaTOJOTUYCCKUX U3MEHEHUH
HE OTMeuasoch. UTO KacaeTcs OCIOKHEHUH B OTIAJICHHOM
HepUoje, PELUINB IPHDKU BO3HUK Y OIHOTO OOJIBHOTO, HPO-
onepuposanHoro merogoM TAPP u y nByx 0oibHBIX, HpOO-
HEePUPOBAHHBIX «sublay» METOIOM, IpUYEM B OJHOM Cilydae
peuuarBa MOCJIE€ OTKPBITOIO OIEPATUBHOI'O BMECIIATEC/IBCTBA
nuarto3 ycranonneH nocie KT uccnenoBanue, Ha KOTOPOM
BU3YaJM3UPOBAIN PACXOXKICHUE BHYTPEHHHX JIMCTKOB aIlo-
HEeBpO3a B HW)KHEM IIOJIIOCE paHbl ¢ (OPMHUPOBAHUEM BHY-
TPEHHEH TPBKU MEXIy BHYTPEHHHM JIMCTKOM arlOHEBpO3a
M CETYAThIM HMIIJIAHTOM. le/l (bH?)PIK&J'[]:HOM HCCICOJOBAHUHN
I'PBIKEBOEC BBINNAYMBAHUE HE OIPEACIIATIOCh, KIMHUYCCKUM
HPOSIBICHUEM MaTOJOTHYECKOr0 COCTOSHUS ObLI ATH30/ Ya-
CTUYHOU KHIICYHOW HEMPOXOAUMOCTH, MEPUOIUUYCCKUE 00-
JIeBBIE OIIYLICHHS B 00JAaCTH MOCIEONEPaMOHHOr0 pyoua ¢
uppaauanyei B o1u- U Me30TacTpaibHOM 00acTsX.

IIpu Y3U 30HBI OomepaTMBHOIO BMEILIATENbCTBA ONpEAEII-
JIOCh PACIIOJIOKEHHE CEeTYATOro UMILIAHTATa B TKAHSX MepeHeit
OproIIHOM CTEHKH. Y OOJBbHBIX, IPOOIEPUPOBAHHBIX METOIOM
TAPP cMmenienne ceTyaToro uMIUIaHTara HabIOAAIOCh B IBYX
(5,55%) cnydasx. Y GONBHBIX, HPOONEPHPOBAHHBIX METOIOM
«sublay» B 6 (14,63%) ciyuasx ompezessuiocs nedopMupoBa-
HHE U CMOPIIMBAHKUE CETYaTOr0 MMIUIAHTATa, OJHAKO 3TO HE 110-
BJIMSUIO HA PE3yJIbTaT JICUCHUS! AlUSHTOB.

Crieyolum 1arom ObUIO ONpeeIeHHe CIaeyHOro MPOoLec-
ca B 30HE ONEPaTHBHOIO BMelIaTe bCTBa. [Jist 3TOro, BO Bpems
V31 unccnenoBanuss Y3 gatuuk (GUKCHPOBAICS Ha HepeaHei
OPIOIIHOW CTEHKE, OOJBHOTO MPOCHIM M3MEHHTH MOJIOKCHUE
Tena (BepHYThesl Ha OOK), BO BpeMsl 3TOro HaOIIOgany 3a cMe-
IICHHEM MPUIICTAIOIIHX K IIEPEIHEH OPIOLIHOM CTEHKH OPraHoB.

B pesynbrate HaOMroAEHHs] YCTAHOBICHO, YTO y OONBHBIX,
npoonepupoBaHHelx MetogoM TAPP, crnaeunslii nporecc Ha-
omronancst y 6 (16,67%) 60JbHBIX, TOTA KaK B IPYIIIE ONEpH-
POBaHHBIX METOAOM «sublay» criaeyHblii mporuecc HadIomal-
csiy 38 (92,68%) nampeHToB. Y OONBHBIX, OINEPUPOBAHHBIX
«sublay» MeTo0M, orpeeIsuICcs ToKa3aTensb Gpuopo3a, accouu-
HPOBAHHOI'O C UMILIAHTATOM, KOTOPBIH BU3yaJIU3UpOBAICS MPH
V3 uccrienoBaHuy B BHJE HEPAaBHOMEPHOTO THIIEPIXOTEHHOIO
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CJI0S1 U3MEHEHHOW MBIIICYHON TKaHU, TOJIIMHA YTOTO CJIOS KO-
nebanach B peaenax ot 0,5 1o 1,8 mm.

HccnenoBanre  TONIIMHBI — OPIOLIMHA-TIPOTE3-allOHEBPO3a
MPOBOAWIIOCH Ha 6-48 Mecsle Mocie ONepaTUBHOIO BMeElla-
TENbCTBA. YCTAHOBJICHA CTATUCTHYECKU JOCTOBEpHAsI Pa3HHIA
(p<0,001) B TONIIMHE OPIOLIMHA-TIPOTE3-AIOHEBPO3 TPU HC-
MOJIB30BAaHUM PA3JIMYHBIX MeToAuK. TommuHa Obuta Ooblie Ha
1,17 mm (42,40%) cryctst 6-48 mecsieB mociie orneparuBHBIX
BMCECIIATECJIILCTB BO BCCﬁ rpynne MAaMEHTOB ITPU MCIIOJIB30BAHUU
MmeTonukH «sublay» B cpaBHeHnu ¢ MeToaukoit TAPP.

IMocne 6-48 mecsiteB 3adUKCHPOBAHBI JOCTOBEPHBIE Pa3iu-
yus (p<0,001) B 3aBHCHMOCTH OT IOJIA MALEHTOB: Y MY>KUUH
IIPU UCTIOJb30BAaHUU METOIMKH «sublayy ToniuHa OpromIHHa-
npoTe3-anoHeBpo3 Obuta Gonbine Ha 1,15 MM (42,43%) B cpas-
Henuu ¢ meroarkoit TAPP, a y sxenun — Ha 1,16 mm (42,09%).

CrnenyeT OTMETUTh, YTO B IPYIIE HALMEHTOB, IPOOIEPUPO-
BaHHBIX M0 MeToUKe «sublay» cpeiHHe 3HAYCHHsT aCCOLMUPO-
BaHHOro ¢uodbposa Tkauu cocraBwin 1,01+£0,48 MM, y My)uuH
- 0,98+0,51 MMm, a y sxeHuuH - 1,01+0, 47 mm.

Pesynbrarsl nommieporpaguu COCyJ0B B 30HE pa3MelICHHs
CeTyaToro UMILUIaHTara auamerpoM 3,5+0,4 MM (Tabnuma 2)
MIOKa3aJId CTAaTUCTHYECKH JOCTOBEpHYIO pasHuny (p<0,05) ciy-
cTsl 6-48 MecsILeB T0Cie ONepPaTUBHBIX BMEIIATEIILCTB BO BCEH
prrme IMMalMEHTOB IPU HKCIOJIb30BAHUU JABYX MCETOOUK. Hpn
Jonrmieporpaguu CoCylIoB B 0OONACTH ONEPaTHBHOIO BMeIla-
TENbCTBA B IPYyIIe OOIBHBIX, MPOOIEPUPOBAHHBIX 10 METO/H-
ke TAPP, orMeuanock BOCCTaHOBJICHHE TOKa3aTeslel CKOPOCTH
KPOBOTOKa, KOTOpasi HaxXoAWlach B mpezernax 42-54 cm/c, a B
rpymie OOJbHBIX, IPOOIEPUPOBAHHBIX I10 METOUKE «sublay»,
CKOPOCTh KPOBOTOKa Oblia B mpenenax 38-54 cm/c. Tak, mpu
UCIIONB30BAaHUN METOIMKU «sublay», CKOPOCTb KpPOBOTOKA, B
cpenteMm, Obuta MeHblIe Ha 4,76 cm/c (Ha 3,54%) B cpaBHEHUH
¢ metoaukoii TAPP.

Ckopocth KpoBoTOKa mpu meronuke TAPP sBisiercs Obi-
CTPOIf, TaK KaK He HApPYIIAJIOCh MPOCTPAHCTBO MEX/Y MBILILEH
U aTllOHEBPO30M, T.€. METO/IMKA SIBIISICTCS] MCHEEe TPAaBMaTHYHOM.

JlocroepHas pazuuna (p<0,01) B 3aBUCUMOCTH OT T0J1a Ta-
[IMEeHTA 3a()UKCUPOBAHA TOJIBKO Y Myx4uH. [1pu Hcnoabp30BaHuN
METOIUKH «sublay» ckopocTh KpoBOTOKa Obl1a MeHblie Ha 4,76
cm/c (8,99%) B cpaBHenuu ¢ metoaukoir TAPP.

Tabnuya 1. Ilokazamenu monwunsl OPIOWUHA-NPOME3-anonedpo3 cnycms 6-48 mecsyes nocie onepamueHo20 BMeuamenscmed

TosnmuHa OpromMHa-NpoTe3-anoHeBpo3a, MM (6-48 mecsi)
I'pynma nanmeHToB
Metoauxa «sublay» Metoauka TAPP
My>K4rHBI 2,72+0,43%* 1,57+0,29*
JKenmmnel 2,76+0,2%* 1,60+0,26**
Bcero 3,8+0,2%** 3,340, 4%**

Hannvie npedcmasnenvl Kak cpeoneetcpeonee KeaopamuiHoe OMKIOHeHUe, * - Cmamucmuiecku 00Cmo8epHAs PA3HUYA NPu
p<0,001; ** - cmamucmuuecku docmosepras pasnuya npu p<0,001; *** - cmamucmuuecku docmosepnas pasnuya npu p<0,001

Ta6/1uz4a 2. Pes'lebmambl uccnedosanutl CKOpoCmu KpoBomoka cocydoe 6 30HE pa3MeweHus cemuamozo umnjianmama
cnycms 6-48 MecAayees nocie onepamueHblx emeutamenbcme

CKOpOCTh KPOBOTOKA COCY/10B, CM/C
I'pynma nanmeHToB
Metoauxa «sublay» Metoauxa TAPP
My>K4rHBI 41,07+£5,37% 45,83+4,18*
JKeHIMHBI 46,04+4,98 47,67+3,24
Bcero 45,1544,93%* 47,5043,25%*

Hannbie npedcmagnenvl Kak cpeoneetcpeoree KeaopamuiHoe OMKIOHeHue, * - cmamucmuyecku 00CmMoGepHAs PAZHUYA Npu
p<0,001; ** - cmamucmuuecku docmosepras pasnuya npu p<0,001; *** - cmamucmuuecxu docmosepnas pasnuya npu p<0,001
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Tabnuya 3. Pesynemamor uccredosanuti snacmuynocmu pyoya, klla, cnycms 6-48 mecsiyes nocie onepamughbix 6MeuamensCcms

DuiacTHYHOCTB pyoua, klla

I'pynma nanuenToB

Metoauxka «sublay»

Meroauka TAPP

MyK4uHBI 103,43+16,05 105,22428,50
JKeHtnHbI 104,48+22,55* 132,83+21,63*
Bceero 104,12+20,36** 132,83+21,59**

Jannvie npedcmasnenvl Kak cpedneetcpeonee KeaOPAmMuiHoOe OMKIOHeHUe, * - cmamucmuuecku 00CmMo8epHas PAZHUYA Npu
p<0,001; ** - cmamucmuuecku docmosepras paznuya npu p<0,001; *** - cmamucmuuecku docmosepnas paznuya npu p<0,001

Ta6ﬂuz¢a 4. Pes*lebmambl UCCTICO0BANUSL KAYECTNBA ICUZHU 8 OMOAICHHOM nocieonepayuOHHOM nepuo@e

Mapamerp Metoauka «sublay» Metoauxka TAPP
Cpennee CKO Cpennee CKO
Du3nyecKuil KOMIIOHEHT 37I0POBBS 47,78* 4,27 51,28%* 5,95
Tlcuxonornueckuit KOMIOHEHT 30POBbS 43,06%* 431 47,87%* 7,25
Omuyeckoe HYHKIMOHHPOBAHHE 80,98** 13,70 91,00%** 11,87
oo e 6o
UurencuBHocTs 00M 65,00%* 15,93 78,06** 20,89
Obmiee COCTOSTHUE 3I0POBbS 59,83 %** 6,16 69,37*** 9,11
JKu3HeHHast aKTHBHOCTh 59,63* 8,71 66,71* 12,18
ConuanbHoe (PyHKIIMOHUPOBAHUE 66,22%* 12,88 75,36* 16,46
B
[Tcuxuueckoe 310pOBbe 65,37%** 9,92 75,49%** 12,11

CKO — cpeonee kéadpamuyeckoe omxioHeHue, *- cmamucmuiecku oocmosepras pazuuya npu p<0,05;
**- cmamucmuuecku docmosepras pasnuya npu p<0,005; ***- cmamucmuuecku oocmosepnas paznuya npu p<0,001

B cpaBHeHHM ¢ paHHUM MOCIIEONEPAHOHHBIM IIEPHOIOM
3HAUCHHE CKOPOCTH KPOBOTOKA COCYHOB noctoBepHO (p<0,01)
YBEIMYHIOCH TOJIBKO B TPYIIIE MAIIUEHTOB, IPOOHIEPHPOBAHHBIX
1o Meroxuke «sublay» —ua 7,43%. B rpynme nanuenTos, mpo-
onepupoBaHHbIX 110 MeToauke TAPP nocToBepHbIX H3MeHEeHUH
HE yCTaHOBJICHO.

Pesynbrars! nccenoBanus snacrorpadun pyoua crycts 6-48
MECHIeB M0CIe ONEePATHBHBIX BMEIIATEIbCTB (Tabnuma 3) mo-
KazaJd JOCTOBepHYIO pasHully (p<0,001) mis Bceid rpymnmsl ma-
IEHTOB B 3aBUCHMOCTH OT HCIIONB30BAaHHOH MeTOqukH. Ilpu
HCTIONB30BaHUN METOIHKH «sublay» 3HadeHHe 3IaCTHYHOCTH
py6ma 6sutn Menbmre Ha 27,81 kIla (27,57%) B cpaBHEHHU C
metoaukoii TAPP.

JoctoBepHas paszauna (p<0,01) B 3aBHCHMOCTH OT ToJja
MaIuenTa 3a)UKCHPOBAHA TONBKO y JKEHINUH. [Ipu ncmoms-
30BaHMH METOAMKH «sublay» 3HaueHHE >TaCTHIHOCTH pyOIa
6but0 MenbIre Ha 28,35 klla (na 27,14%) B cpaBHEHHH C Me-
Tonukoii TAPP.

Hccnenosanmue smactorpaduu B rpymie O0IBHBIX, IIPOOIEPH-
poBaHHBIX TI0 MeTtoauke TAPP BrIsiBUIIO Goiee paBHOMEPHYIO
IUIOTHOCTH pyOlia B 30HE MMILIAHTA, IT0KA3aTellb BAPHUPOBAI B
npenenax 98-168 xlla, a B rpymIe OOIBHBIX ONIEPUPOBAHHBIX 110
MeTozuke «sublay» mokasareib INIOTHOCTH ObLT B mpezenax 70
138 xIla. Paznuma B moka3sareisix CBsi3aHA B NEPBYIO Odepelb
C TeM, YTO TOJIIWHA CJOs OpIOIIMHA-AaIIOHEBPO3-MMILIAHTAT-
MBIIIIA-HOPO3HOM3MEHEHHBIN MBIIICUHBIHN CIIOH, BXOISIIUI B
MIOCIICONIePALIOHHBIH pyoerr.

Io manmbIM 2nacTorpaduu pydua pasHuIa B IIIOTHOCTH 00b-
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sicHsieTest TeM, 4To pyoen ipu TAPP Gonee paBHOMEpHBIH, HET
ACCOLMMPOBAHHOTO C MMIUIAHTATOM 30HBI (hHOPO3a MBIIIIEL, a
takke npu TAPP Meromyke modtu He 3aKCUPOBAHO CKOILIC-
HUM )KUJIKOCTH y IIPOTE3a.

[Ipu aHkeTHpOBaHMU OONBHBIX TO mmKaie SF-36 ompenemnsi-
csi ¢m3ndeckuil kommoHeHT 310poBbst (PH) m mcuxomormue-
ckuif komroneHT (MH) 310pOBBSI C ITOMOIIBI0 BOCEMH IIKAJ:
¢uznaeckoro ¢ynkuonuposanus (PF), pomeBoro dyHkmmo-
HUpPOBaHUs, 00ycioBiIeHHOTO (usmueckum coctosaueMm (RP),
HHTCHCUBHOCTH Oomu (BP), obmee cocrosiame 3m0poBbst (GH),
JKU3HeHHass akTHBHOCTH (VT), commansHOe (yHKIMOHHPOBA-
nue (SF), poneBoe GpyHKIMOHHpOBaHUE, 0OYCIOBICHHOE dMO-
nnoHanbHbIM cocTosiareM (RE), neuxmaeckoe 3moposbe (MH).
Tlocne ompenenenus mokaszaTeneil MPOBOAMIOCH CPaBHEHHUE
MEXKIy TPyNIaMu OONBHBIX, IPOONEPUPOBAHHBIX IO METOAU-
kaMm «sublay» u TAPP. Pe3ynbrarel onpocoB rpynmupyroT B 8
nokaszarenel, popMupyomux co0oii 2 KOMIIIEKCHBIX ITOKa3a-
Tens - (PU3MIECKUI KOMIOHEHT 3M0POBBSI M MICHXOJIOTHYECKUH
KOMIIOHEHT 3/10pOBbs (Tabnuua 4).

3HayeHHe KOMIUIEKCHOTO ITOKAa3aTelst (U3MYECKOro KOMIIO-
HEHTa 3[J0pOBBSI BKIIIOYAIOT B cedsl TOKaszaTenu (PU3MIecKOro
(DYHKIMOHMPOBAHHS, POJIICBOTO (yHKI[MOHUPOBAHNUS, 00yCIOB-
JIEHHOTO (PU3NUECKUM COCTOSHIEM, HHTCHCUBHOCTH 60N U 00-
IIET0 COCTOSIHUSI 30POBbsl. 3HAUCHNE JAaHHOTO KOMILIEKCHOTO
TOKa3aressl B TPyIIe NalieHTOB, ONEPUPOBAHHBIX 110 METOAN-
ke «sublay» cocraBmno 47,78+4,27 Gamna u ObUIO TOCTOBEPHO
(p<0,05) ke Ha 6,83% B cpaBHEHUH C TAKOBBEIMH MTAIIUCHTOB,
ornepupoBaHHbIX 110 Metoauke TAPP (51,28+5,95 Ganna).
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Ta6fzm¢a 5. P€3yﬂbmambl UCCICO0BANUSL KAYECMBA HCUZHU 8 OMOAICHHOM nocieonepayuOHHoOM nepuode
6 3asucumocmu om noja nayuenma

KeHmmHbI
Metoauka «sublay» Metonuka TAPP
IMapametp
Cpennee CKO Cpennee CKO
Du3HYeCKHil KOMIIOHEHT 37J0POBBS 48,03* 6,35 51,99% 6,23
[Tcuxonorn4ecKuii KOMIOHEHT 3/10POBbSI 42,59%* 4,96 47,91%* 6,39
Odmsnueckoe GYHKIIMOHNPOBAHKE 81,30%* 16,03 91,18* 13,87
(I:(())(J:I::;);H(EZ{HKHI/IOHI/IPOBaHI/IC, 00yCIIOBIEHHOE (PU3UIECKUM 69.44 2532 77.94 23.19
HurencuBHocTh 00IM 65,37** 17,70 79,94%%* 19,74
O01ee COCTOSTHHE 3I0POBbS 57,89%** 11,20 69,47*%* 8,60
JKu3HeHHas aKTUBHOCTh 58,52%* 13,07 67,94%* 13,47
CornuanbHoe QYHKIIHOHUPOBAHUE 67,69 13,95 75,74 15,61
o o s
[Icuxmueckoe 310pOBbE 63,26%** 11,48 75,76%** 10,44
My»KYMHBI

IIapamerp Metoauxa «sublay» Meroauxka TAPP
Cpennee CKO Cpennee CKO

OU3NUEeCKUT KOMIIOHEHT 310POBbSI 47,32 5,36 50,62 5,77
[cuxomornueckuii KOMIIOHEHT 30POBBsI 43,97 6,15 47,83 8,16
Ouznueckoe GyHKIHMOHUPOBAHNE 80,36%* 12,93 90,83** 10,04
Eg)g:;;);ﬂ(le)ZAHKHI/IOHHPOBaHI/Ie, 00yCIIOBIIEHHOE (prU3HIECKIM 64.29 33.56 70,83 3237
HutencuBHOCTH O0MH 64,29 14,32 76,28 22,34
Oo11ee COCTOSIHUE 3I0POBbS 63,57 10,04 69,28 9,82
JKu3HeHHass akTUBHOCTD 61,79 7,99 65,56 11,10
ConmanbHoe GyHKIIMOHUPOBAHUE 63,39%* 13,40 75,00%** 17,68
Lo b s
Ilcuxuaeckoe 310poBbE 69,43 11,38 75,22 13,81

CKO — cpednee keadpamuueckoe omrioHenue, * - cmamucmuyuecku docmosepHas pasnuya npu p<0,05;
** - ecmamucmuyecku docmogepras pasnuya npu p<0,005; *** - cmamucmuuecku docmoseprasn pasnuya npu p<0,001

3HayeHHE KOMIUICKCHOTO II0Ka3aTeisl ICHXOJIOTHYECKOTO
KOMITOHEHTA 3/J0POBBS BKJIIOYAIOT B ce0s TIOKA3aTeNN COLUAIIb-
HOTo (DYHKIMOHHPOBAHUS, POJIEBOr0 (PyHKIIMOHMPOBAHUS, 00-
YCIJIOBIIEHHOTO SMOILMOHAIBHBIM COCTOSTHAEM, TICHXUYECKOTO 310~
POBBSI 1 )KM3HEHHOH aKTHBHOCTH. []oKa3areib ICHX0I0rHIeCcKOro
KOMITOHEHTA 3/I0POBbSI B IPYIIIE TTAIHEHTOB, ONEPHPOBAHHBIX 110
Metonuke «sublay», cocrabmi 43,06+4,31 Gamia u ObUIH JTOCTO-
BepHO (p<0,005) Hinke Ha 10,05% B CpaBHEHHHU C MAIMCHTAMH,
onepupyembivu 1o metozvike TAPP (47,87+7,25 Ganna).

Taxxe nocroBepHo (p<0,05) MeHbIIME 3HAYEHHS B TpyIIe
MeTtonuku «sublay» B cpaBHeHnu ¢ merogukoit TAPP ycranos-
JICHBI JUIs IOKa3aTenei )KN3HEHHOH aKTHBHOCTH M COLMAIBHOTO
¢ynxunonuposanus - Ha 10,61% u 12,13%, cooTBeTCTBEHHO.
JKw3HeHHast akTHBHOCTH ITOJJpa3yMeBaeT OLIylIeHe ceOs Mo-
HBIM CWJI U DHEPIUM WM, HAa000pOT, obeccrieHHbIM. Huskue

10

GasuIbl CBHUIETEIBCTBYIOT 00 yCTAJOCTH MAlMEHTa, CHUKCHUH
KU3HEHHON aktuBHOCTH. ConmanbHOe (PYHKIIMOHHPOBAHUE
OIIPEJIEIISIETCS CTENEHBIO, B KOTOPOM (PU3UYECKOE WM DIMOILIH-
OHAJILHOE COCTOSHUE OIPAHUYUBAIOT COLUAIBHYIO aKTHBHOCTD
(oOmenune). Huskue 6asuibl CBUACTENBCTBYIOT O 3HAYUTEIILHOM
OrPaHUYEHUHU COLUATBHBIX KOHTAKTOB, CHU)KCHUH YPOBHS 00-
LICHHS B CBSI3H C yXyIIICHHEM (PU3NYECKOTO U IMOIUOHAIILHOTO
COCTOSHUSL.

Tlokazarenb (GpuU3NUECKOro (PyHKIMOHUPOBAHUS OTpPaXKAET
CTEMEHb, B KOTOPO (PU3UUECKOE COCTOSHUE OrPaHMYUBAET BbI-
MoJIHEHHE (PU3NYECKUX HArPy30K (CaMo00CIy:KUBaHKeE, X0(b0a,
MOJIBEM TI0 JIECTHHIIE, NIEPEHOCKA TspKecTeit). Huskue mokasa-
TEJIU 110 ITOM IIKAJIE CBHETEILCTBYIOT O TOM, 4TO (PU3HUYECKast
AKTUBHOCTD IMAI[MEHTA 3HAYMTECIHHO OTPAHUYEHA COCTOSHUEM
€ro 30poBbsi. Ero 3HaueHue B rpyIiiie maueHToB, ONeprupoBaH-
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HBIX 110 MeToauKe «sublay» Obutn 1octoBepro (p<0,005) Hixe
Ha 11,02% B cpaBHEHMHU C NALIUEHTAMH, ONIEPUPOBAHHBIMU 110
metonuke TAPP.

[Toka3zaTenp WHTEHCHMBHOCTH OOJHM OTpa)kaeT €¢ BIHSIHUC
Ha CIOCOOHOCTb 3aHMMAThCSl TTOBCEIHEBHOM JESTENLHOCTBIO,
BKJIIOYast paboTy 10 oMy U BHe 1oma. Huskue mokasarenu no
9TOW IIKale CBHICTEILCTBYIOT O TOM, YTO OOJIb 3HAYUTEIHHO
OrpaHUYMBaCT aAKTUBHOCTH IALlMCHTA. 3HaquHe JAHHOIo I1a-
pameTpa B rpyrme MAalMEHTOB, ONCPUPOBAHHBIX I10 METOIUKE
«sublay», 6110 HocToBepHO (p<0,005) Hrxe Ha 16,73% B cpas-
HEHUH C TIAIIMEHTaMU, OTIEPUPOBAHHBIMU 110 MeTo ke TAPP.

VYeraHoBIIeHa CyleCTBEHHAs 10cToBepHas pazHuua (p<0,001)
B I0KA3aTessiX OOLIEro COCTOSIHUS 310POBbSI M IICHXUYECKOTO
3710poBbs. B rpynme ¢ Meroamkoii «sublay» 3HadeHus ObLIM
Menble Ha 13,76% u 13,41%, COOTBETCTBEHHO, B CPaBHEHUU
¢ metoaukoit TAPP. IToka3aresnb 00LIero COCTOSHUS 310POBbS
HOJpa3yMeBaeT OLCHKY IMAlMeHTOM CBOETO COCTOSIHHS 3[0PO-
Bbs B HACTOALICC BPEMS U B NECPCIICKTUBE JICUCHUSA. qu HHXE
SIBJISIETCSl OaJljl MO DTOM IIKayie, TEM HIDKE OIICHKA COCTOSHHS
3710poBbs. [Tokazarenb NCUXMIECKOTO 370POBbsI XapaKTepPHU3yeT
HACTPOCHHE, HAJMYHE NCMPECCUU, TPEBOTH, MOJOKHUTEIBHBIX
smouuid. Huskue mnokaszaTenu CBHUIETENBCTBYIOT O HAJIWYUU
JACTPECCUBHBIX, TPEBOXHBIX Hepeﬁ(MBaHMﬁ, IICUXHUYCCKOI'0 HE-
Onaronomny4us.

[Mokazaresb posneBoro GpyHKIMOHHUPOBAHUs, 00YCIOBICHHBIH
(U3MYECKUM COCTOSIHHEM, OTPakaeT BIMSHUE (HH3MYECKOTO
COCTOSIHUSI Ha MOBCEHEBHYIO POJICBYIO AESATEIBHOCTD - pabo-
Ta, BBIIIOJIHCHUC IMOBCCIHCBHBIX 0633aHHOCTeﬁ. HOCTOBeprIX
pa3nuuuii o 3TOMY I10Ka3aTesro He YCTaHoBJIeHO. Huskue mo-
Ka3aTeJIy M0 ITOH IIKaJe CBUICTENILCTBYIOT, YTO TOBCEIHEBHAS
JACATCIIbBHOCTh BE€CbMa OI'paHUYCHA (I)I/ISI/I‘ICCKI/IM COCTOsIHUEM
MalyeHTa.

He ycTaHOBIEHO [OCTOBEPHBIX pA3NIMUUi B IOKa3aTeNsiX
poseBoro (pyHKIHOHUPOBAHMsI, OOYCIOBICHHOIO AMOLHOHAb-
HBIM COCTOSIHMEM, OLICHMBAIOILIUM CTEIIEeHb, B KOTOPOH AMOLIMO-
HAJIbHOE COCTOSIHUE MEUIAET BBIIOJIHEHUIO PAOOThI MU JPYTroi
HOBCeI[HeBHOi’I JACATCIIBHOCTH, BKJIKOHAs 6OJ'[bLLII/Ie 3arparbl Bpe-
MEHHU, YMEHbILICHHE 00beMa paboThl, CHI)KEHHE €€ KadecTBa.
Huskue mokasarenu 1mo 3TOH IKaje MHTEPIPETUPYIOTCS Kak
OrpaHUYCHUE B BBIINOJIHEHHUH HOBCe):[HeBHOﬁ paGOTbI n 06’])5[0-
HAKOTCSL yXy)II_L[eHI/IeM SMOLIMOHAJIBHOI'O COCTOSIHUS.

AHaHI/IS p€3yHbTaTOB AHKETUPOBAHUA C y‘[eTOM moJjia namu-
C€HTOB BBIABWJI PAL paSJ’IH'—lHl\;I, B YaCTHOCTH CpEar IMNalUCHTOB
JKEHIL[MH, IPOOIIEPHPOBAHHBIX MO MeToauke «sublay», 3Haue-
HUSI [IKAJIbl (PU3MYECKOTO KOMIIOHEHTA 310POBbsl OBLIH JOCTO-
BepHO (p<0,05) menbIe - Ha 7,62% B CPaBHEHUU C METOIMKON
TAPP; 3HaueHus 10 NCHXOJIOTHYECKOMY KOMIIOHEHTY 3/10POBbs
W JKU3HCHHOM aKTUBHOCTH TaKXe OBbLIM JOCTOBEPHO MEHBIIEC
(p<0,005) na 11,10% u 13,87%, coorBercTBeHHO (Tabnuua 5).

3Ha4yeHHe 10 MOoKa3aTessM OOIIero COCTOSHHUS 30POBbs M
MICUXMYECKOTO 3I0POBbsl ObLIH JT0CTOBEPHO MeHbIe (p<0,005)
Cp€au NManueHTOB XCHIIWH, ITPOOINICPUPOBAHHBIX 110 METOAUKE
«sublay» B cpaBHenuu ¢ metoaukoit TAPP na 16,67% u 16,51%
COOTBETCTBEHHO.

ITo mokazarensiM poseBoro (yHKIHOHHPOBaHHs, OOYCIOB-
JICHHOT'O (bl/l?)lfl'-leCKI/IM U 3MOIHWOHAJIBHBIM COCTOSIHUAMMU, 10-
CTOBEPHOH Pa3HULIBI CPE/IH JKSHIINH HE YCTAHOBIICHO.

Cpeay alueHTOB MYKUYHH CTaTUCTHUECKH JOCTOBEpHAs pas3-
HHI[A YCTAQHOBJICHA TOJIBKO B IOKA3aTeNsiX (PU3MYECKOIro U COo-
[UAIBHOTO (QyHKIHOHUpOBaHU. Tak, y MpPOONEpUPOBAHHBIX
10 MeTozMKe «sublayy pe3yabTarsl [0 3THM I10Ka3aTelsiM ObLIH
menbIue Ha 11,53% u 15,48%, cCOOTBETCTBEHHO, B CPAaBHEHHH C
meroaukoi TAPP.

© GMN

BeiBoabl. Takum 00pa3om, M0 JaHHBIM 00CJIEA0BaHUS OOJIb-
HBIX B OT/IaJICHHOM I10CJICOIICPAIMOHHOM IIEPHOJE YCTaHOBIIE-
HO, 4TO IOCJIE UCIIONIb30BaHust MeTonuku TAPP xinnuko-dyHK-
IIMOHAJIbHBIC PE3yJbTaThl ObUTH OOJice OOHAICKUBAIOIIUMH B
CpPaBHCHHH ¢ METOAMKON «sublay». [To MHOrMM moka3zaresnsm
(Ka'-[eCTBO KU3HU, KIIMHUYECKas KapTHHa, KIMHUKO-aHaTOMHYEC-
CKHM€ M3MEHEHHSI B O0JIACTH TOCJIEONEepallMOHHOro pyona, ero
aHaTOMO-(YHKIIMOHAIBHOE COCTOSHHE, OCOOCHHOCTH PETHO-
HaJIbHOTO KpoBooOpaiueHus) BoinonHenue TAPP ¢ npumenenu-
eM pa3paboTaHHOM METOANKH OTIIPENapOBKH OPIOIIMHBI UMEET
HCCOMHCHHBIC l'[peI/IMyLLLeCTBa nepen ):[pyFPIMI/l MCTOJHUKAMHU
TepPHUOIUIACTUKU. Bosee Toro, pa3paboTaHHBIN CIOCOO MPH €ro
BbICOKOﬁ TEXHOJOTHYHOCTH TCXHHUYCCKHU JICI'KO BBIIIOJISACM TEX-
HUYCCKHU IIpU OHpeﬂeHeHHOﬁ IIOATrOTOBKE, B TOM YUCJIE U IIPpU
BCHTPAJIbHBIX I'PbIXKaX Pa3JIMYHBIX PasMEpPOB, PacCIIOIOKECHHBIX
HE TOJILKO B HIDKHMX yuacTKax skuora, M4-M5-L3 mo SWR
KJIacCU(UKAIUK, HO U B 00JIee BBICOKHX 001acTsiX (CpeanHHON
Jokanuzauu) M3. AHanu3 MOMy4YeHHBIX B pe3yibTare Hccie-
JIOBaHUA JJaHHBIX BBISIBUJI YETKUE ITapalICiIn Me)K)ly KIIMHHUYC-
CKOM KapTHHOI M aHAaTOMO-(yHKIHOHAIBHBIMU TTOKa3aTeIsIMH
30HbI addexranun (y4acTKH BMENIATeIbCTBA), MOCICONepalii-
OHHOTO PyOIla, KOTOPBIC KOPPEIUPYIOT MEXIy COOOM M TOKa-
3bIBAIOT OOBEKTHBHOCTH JOCTUTHYTOTO KOHEYHOTO Pe3yJibTara.
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SUMMARY

COMPARATIVE ANALYSIS OF LONG-TERM RESULTS
OF SURGICAL TREATMENT OF VENTRAL HERNIAS
OF LOWER AND MEDIUM LOCALIZATION BY “SUB-
LAY” AND “TAPP” METHODS

Dubchenko V., Makarenko O., Kryachkova L.

Interregional Academy of Personnel Management, Kiev; Na-
tional Medical University. A.A. Bogomolets, Kiev; Dnipro State
Medical University, Ukraine

The aim of this study was comparing the long-term results
of the quality of life, clinical picture, clinical and anatomical
changes in the treatment of ventral hernias by various methods.
In the period from 2013 to 2019, 405 patients were operated on,
which were divided into 2 groups according to the method of
surgical intervention - 254 patients operated on according to the
TAPP method (110 men, 144 women), 151 patients were oper-
ated on according to the “sublay” method (72 men, 79 women).
The results of the study showed that in many indicators (qual-
ity of life, clinical picture, clinical and anatomical changes in
the area of the postoperative scar, its anatomical and functional
state, features of regional blood circulation), performing TAPP
using the developed technique of peritoneal dissection has un-
doubted advantages over other hernioplasty techniques.

Keywords: ventral hernias, surgical treatment, long-term re-
sults, TAPP method, sublay” method.

PE3IOME

CPABHUTEJIBHBIA AHAJIM3 OTHAJEHHBIX PE-
3VJbBTATOB XWUPYPIMYECKOI'O JIEHEHUSI BEH-
TPAJIBHBIX I'PBIK HUJKHEM U CPEJIMHHOM JIOKA-
JM3AIUN METOAUKAMMUM «SUBLAY» U «TAPP»

Jyouenxo B.C., Makapenko A.H., Kpsiukosa JI.B.

Medicpecuonanvnas akademusi ynpagnenus nepconaiom, Kues,
Hayuonanvnviii meouyunckuu ynusepcumem um. A.A. Boeo-
monvya, Kues; /[nenposckuii 20cyoapcmeenHblil MEOUYUHCKULL
yHueepcumem, Yipauna

OTCyTCTBHE BOCCTAHOBJICHHS HOPMAJIBHBIX aHATOMHUYECKHX
XapaKTEePHUCTHK TepeaHel CTeHKH )KUBOTA B MOCTOIEPALMOHHOM
HEePHO/Ie JIMIIACT TAlMEHTOB BO3MOXKHOCTH (P(EKTHBHOIO BOC-
CTAHOBJICHHSI COOTBETCTBYIOIIHNX (DYHKIIHIT OPIOIIHOM CTEHKH.

Ilenb uccnenoBaHKs - CPABHEHHME OTJAICHHBIX PE3YJbTaTOB,
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HoKa3aresiell KayecTBa JKU3HU, KIMHMYECKOH KapTUHBI, KIIH-
HHKO-aHATOMHYCCKHUX I/I3MCH€HHﬁ IpH JICYCHUU BEHTPAJIbHBIX
I'PpbDK pasjiInYHbIMU METOAMKAMU.

B nepuoz ¢ 2013 no 2019 rr. npoonepuposano 405 narueH-
TOB, CpeqHUI BO3pacT - 57+7,55 1., KOTOpbIE C Y4ETOM MeTola
OIIEPaTHBHOIO BMEIIATENbCTBA Pa3JelieHbl Ha 2 rpynnsl — 254
nanuenTa (110 myxuun, 144 XKEHIUMH) NPOOIEPUPOBAHBI 110
metonuke TAPP ¢ mpumenenunem pa3paboTaHHOH METOIUKH
oTnpenapoBku OprommHel; 151 nauuent (72 myxuuH, 79 xeH-
IIMH) TPOOIEPUPOBAH MO METOMKe «sublay».

PeSyﬂbTaTbl HCCJICIOBAHUS BbIABUIIU, UTO 110 MHOT'MM ITOKa3a-
TCIIAM (Ka‘leCTBO JKU3HU, KIIMHAUYECKas KapTUHa, KIIMHUKO-aHa-
TOMHUYECKHE U3MEHEHHUs B 00J1aCTH MOCIJICONEepaiMOHHOIO pyo-
[a, ero aHaroMo-()yHKIHOHAJIbHOE COCTOSIHUE, OCOOCHHOCTH
peruoHanbHOro KpoBoobparienust) meton TAPP B coueranun
¢ pa3paboTaHHOW METOAMKOH OTIPEHapoBKH OPIOMIMHBI NMEET
HCCOMHCHHBIC l'lpePIMyLl.leCTBa nepen ApyrumMd METOAUKaMHU
TFCPHUOIIACTUKH.
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THE RESULTS OF SURGICAL TRATMENT OF COMBINED ANORECTAL DISEASES
USING RADIO-FREQUENCY AND HIGH-FREQUENCY ELECTROSURGICAL DEVICES

L2Balytskyy V., 3Zakharash M., ’Kuryk O.

Winnytsia National M.1. Pyrogov Memorial Medical University, *Khmel ‘nyts ‘kyi Regional Hospital, Khmel ‘nyts ‘kyi,
’Bogomolets National Medical University, Kyiv, Ukraine

The combined pathology of the anal canal and rectum is a
very important problem today, due to its progressive growth,
especially in industrialized countries over the past two or three
decades. Patients with hemorrhoids, anal fissure, anal abscess
and anal fistula account for 19-42% in the structure of coloproc-
tological diseases [2]. The most common combination of hemor-
rhoids with anal fissure, anal fistula, anal polyp, hypertrophied
perianal skin tags, perianal warts [1].

Surgical treatment of combined pathology of the anal canal and
rectum requires a special approach to the choice of tactics and
method of treatment of this pathology, which provide minimal im-
pact on tissues, preventing postoperative complications [8].

The progressive development of modern surgical technolo-
gies has contributed to the active introduction into coloprocto-
logical practice of new high-tech methods of surgical treatment
of various pathologies of the anal canal and rectum. Thus, one of
the first widely used in coloproctology was monopolar electro-
coagulation, thanks to which it was possible to coagulate vessels
up to 1 mm in diameter. It significantly reduced pain, especially
in patients after open hemorrhoidectomy, provided adequate he-
mostasis, but at the same time, had a number of disadvantages:
adhesion of tissue to the electrode, inefficient coagulation of tis-
sues with high resistance, thermal damage to adjacent structures,
great depth of tissue sometimes it can reach 9 mm [3].

Relatively recently, the modern range of proctology uses a bi-
polar electro thermal system “Liga Sure” for surgical treatment
of hemorrhoids, which is designed for coagulation and vascular
cross-section of more than 7 mm in diameter, which provides
controlled energy supply to tissues and reliable hemostasis.
The basic mechanism is melting of collagen and elastin with
the formation of a dense film of the “welded zone” type, which
separates the wound from the external environment, preventing
its infection. In addition, there is no need to isolate and treat the
vascular leg of the hemorrhoid, so this method of hemorrhoid-
ectomy is called “closed sutureless hemorrhoidectomy”. The
depth of thermal impact on the tissues when using this system
is 2 mm [4]. But, unfortunately, this technique had a number
of disadvantages: intensive pain (11.7%), recurrence of diseases
(7.5%), postoperative bleeding (2.1-7.1%), anal stricture (2.1 -
2.8%) [5,15].

The Ultra Cision ultrasonic harmonic scalpel from Ethicon
Endo-Surgery (USA) is widely used in coloproctology. The
principle of operation is based on the oscillation of the working
nozzle, which leads to the destruction of hydrogen compounds
in the protein structures of collagen and their bonding. As a re-
sult, there is coagulation of the lumen of blood vessels up to 5
mm in diameter, and the depth of thermal impact on the tissues
does not exceed 1.5 mm [4,9]. These properties make it pos-
sible to perform surgery without vascular stitching with minimal
thermal impact on the tissues of the anal canal, which reduces
the duration of the operation. However, this method is accom-
panied by the occurrence of postoperative bleeding (2.1-6.1%),
severe pain (5-7.6%), dysuric disorders (5%), prolonged healing
of postoperative wounds (6%) and recurrence of diseases (9.1%)
[10-12].

© GMN

Over the last decade, there have been increasing publica-
tions on the use of laser technology in the treatment of non-
neoplastic diseases of the anal canal and rectum [2,7]. The
use of a “laser scalpel” is based on the direct mechanical
impact of high-intensity irradiation, which allows you to cut
and “weld” fabrics. Infrared laser irradiation of the spectrum
reduces inflammatory changes in postoperative wounds and
reduces pain, by stimulating the metabolic activity of cells
and enhancing their regeneration processes [4]. However,
studies on the use of laser for the treatment of hemorrhoids
have shown that this method is accompanied by prolonged
healing of postoperative wounds, which is probably due to
the deep thermal effect on the tissues, which can sometimes
reach 4.2 mm and the need for additional stitching vessels
due to the risk of bleeding [4,6]. In addition, a number of
studies have demonstrated the ineffectiveness of laser tech-
nology in chronic hemorrhoids stage III-IV and in chronic
anal fissure due to severe inflammatory and scarring in the
anal canal [13,14].

Thus, the urgency of the problem of combined pathology of
the anal canal and rectum is quite high and contributes to the cre-
ation and implementation in practice of coloproctologists mod-
ern minimally invasive and highly effective methods of surgical
treatment of this pathology, which would have minimal tissue
damage, ensure no complications and recurrences, reduced the
duration of inpatient treatment of patients and would promote
their rapid medical and social rehabilitation.

The aim was to conduct a comparative evaluation of the ef-
fectiveness of high-frequency electrosurgical devices “ERBE
ICC 2007, “EFA”, “KLS Martin”, as well as the device of radio
wave surgery “Surgitron” in the treatment of combined pathol-
ogy of the anal canal and rectum.

Material and methods. Between January 2007 and March
2020, the proctology department of Khmelnytskyi regional hos-
pital operated on 635 patients with combined pathology of the
anal canal and rectum using high-frequency electrosurgical de-
vices “ERBE ICC 2007, “EFA”, “KLS Martin” and the device of
radio-wave surgery “Surgitron”. Of these, 358 (56.4%) patients
were male and 277 (43.6%) patients were female. The age of
patients ranged from 18 to 76 years.

Thus, for the period from March 2008 to February 2019 in
the proctology department of Khmelnytskyi regional hospital
169 patients with combined pathology of the anal canal and
rectum were operated using high-frequency electrosurgery de-
vice “ERBE ICC 200", which formed the first study group. 104
(61,5%) patients were male and 65 (38.5%) were female. The
age of patients ranged from 20 to 76 years.

In the first study group, all patients underwent surgery using a
high-frequency electrosurgery device “ERBE ICC 200”. At the
heart of this device with an output frequency of 330 KHz and a
nominal power of 50 - 80 W at 200 - 500 Ohms, there is a sys-
tem of automatic power control that recognizes low-impedance
loads, regulating the high-frequency generator, due to which the
quality of the tissue section and the required intensity of hidh-
frequency voltage is ensured.
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In the period from January 2007 to February 2019, 114 pa-
tients with combined pathology of the anal canal and rectum
were operated on in the proctology department of Khmelnytskyi
regional hospital using the high-frequency electrosurgery device
“EFA”, which was the second study group. Of these, 65 (57%)
patients were male and 49 (43%) were female. The age of pa-
tients ranged from 24 to 72 years.

In the second study group, surgery was performed on all pa-
tients using a high-frequency electrosurgery device “EFA”. This
device has a system of adaptive control of the output high-fre-
quency voltage depending on the resistance of the tissue with the
stabilization of the output power, which is 200W at a frequency
of 375kHz in a wide range of loads (from 100 to 20000hm).
This unique feature of the device allows to carry out an elec-
trotomy and electro coagulation with the maximum effect and
the minimum necrosis of tissues, and also allows to use it in
liquid environments.

In the period from October 2017 to March 2020, 107 pa-
tients with combined pathology of the anal canal and rectum
were operated on in the proctology department of Khmelnytskyi
regional hospital using the “KLS Martin” high-frequency elec-
trosurgery device, which was the third study group. 43 of them
(40.2%) patients were male and 64 patients (59.8%) were fe-
male. The age of patients ranged from 19 to 65 years.

In the third study group, surgery was performed on all pa-
tients using a device of high-frequency electro surgery “KLS
Martin ME MB1”. An important feature of this electrosurgical
complex with an output frequency of 450 kHz is the presence of
a mixed cutting mode with marginal coagulation effect, as well
as a “spray-coagulation” mode, which provides fast and uniform
hemostasis with minimal carbonization, which improves wound
healing and prevents deep necrosis.

Between September 2009 and February 2019, the proctology
department of Khmelnytskyi regional hospital operated on 245
patients with combined pathology of the anal canal and rectum
using the “Surgitron” radio-wave surgery apparatus, which
formed the fourth study group. Of these, 143 (58.4%) patients
were male and 102 (41.6%) were female. The age of patients
ranged from 18 to 74 years.

In the fourth study group, surgery was performed on all pa-
tients using a radio-wave surgery device “Surgitron F.F.P.F.
EMC”. The basis of this device is the effect of converting elec-
tric current on a radio wave with an output frequency of 3.8-
4.0 MHz, under the influence of which the cut tissue resists the
penetration of radio waves, while emitting heat, under the influ-
ence of which tissue cells in the path waves, disintegrate and
evaporate, and the tissue seems to “disperse”. This feature of the
device of radio-wave surgery with the above-stated frequency
of waves causes soft influence on fabrics with their minimum
damage.

All 635 patients, who were divided into 4 study groups, signed
a voluntary informed consent for anesthesia and surgery, which
were performed under spinal anesthesia.

After surgical interventions using high-frequency electro sur-
gery devices “ERBE ICC 2007, “EFA”, “KLS Martin”, as well
as the radio-wave surgery device “Surgitron”, all patients from
each study group underwent morphological examination of tis-
sues to study the depth of their necrosis.

The operating material was fixed in 10% neutral formalin
solution. Next, the material was produced in a carousel histo-
processor type STP-120, for filling paraffin blocks used EC-
350 station, for cutting paraffin blocks - rotary microtome series
HM - 340E, for staining histological specimens - Robot-Stain-
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erHMS-740 (all devices from Carl Zeiss MICROM Interna-
tional GmbH). The drugs were stained with hematoxylin and
eosin. An Axioskop 40 microscope with an AxioCamMRc5
camera (Karl Zeiss) was used.

Measurement of the thickness of layer of coagulation necrosis
was performed using an eyepiece-micrometer scale.

Statistical analysis of the obtained data was performed using
IBM SPSS Statistics software 21. Verification of the distribution
of normality was performed using the Kolmogorov-Smirnova
criteria, as amended by Lillefors and Shapiro-Wilk. Median,
25th and 75th percentiles were given for descriptive statistics
of Kruskal-Wallis H-test (critical significance level - 0.05) was
used for group comparison, and Mann-Whitney criterion was
used for pair wise comparison of groups (critical significance
level - 0.0085).

Results and discussion. In the course of the study it was
found that in the first study group in 132 patients (78.1%) 2 dis-
eases were detected, in 35 (20.7%) - 3 diseases, in 2 (1.2%) - 4
diseases of canal and rectum.

The most common variants of combined pathology of the
anal canal and rectum: chronic anal fissure and anal polyp - in
18 (10.6%) patients, chronic anal fissure and combined hemor-
rhoids - in 14 (8.3%) patients, combined hemorrhoids and anal
polyp in 14 (8.3%) patients, combined hemorrhoids and chronic
anal fistula in 13 (7.7%) patients, chronic anal fissure, anal pol-
yp and hypertrophied perianal skin tags in 5 (2.9%) patients,
combined hemorrhoids, chronic anal fissure and anal polyp - in
5 (2.9%) patients, external hemorrhoids and anal polyp - in 4
(2.4%) patients.

The nature of the performed surgical interventions depend-
ed on the variant of combined pathology of the anal canal and
rectum. The most common combinations of surgical interven-
tions were performed: anal fissure excision + polypectomy - 18
(10.6%), hemorrhoidectomy + anal fissure excision - 14 (8.3%),
hemorrhoidectomy + polypectomy - 14 (8.3%), hemorrhoidec-
tomy + excision anal fistula - 13 (7.7%), anal fissure excision +
polypectomy + electroexcision of hypertrophied perianal skin
tag - 5 (2.9%), hemorrhoidectomy + anal fissure excision +
polypectomy - 5 (2.9%), hemorrhoidectomy + polypectomy - 4
(2.4%).

During the study in the second study group in 85 patients
(74.5%) 2 diseases were detected, in 26 (22.8%) - 3 diseases, in
3 (2.7%) - 4 diseases of the anal canal and rectum.

The most common variants of combined pathology of the anal
canal and rectum: chronic anal fissure and anal polyp - in 27
(23%) patients, chronic anal fissure and combined hemorrhoids
-in 22 (19%) patients, combined hemorrhoids and chronic anal
fistula - in 18 (16%) patients, combined hemorrhoids and anal
polyp - in 15 (13%) patients, chronic anal fissure, anal polyp and
hypertrophied perianal skin tags - in 8 (7%) patients, combined
hemorrhoids, chronic anal fissure and anal polyp - in 8 (7%)
patients, external hemorrhoids and anal fistula - in 6 (5%) pa-
tients, anal fistula and anal polyp - in 6 (5%) patients, chronic
internal hemorrhoids of III stage and chronic anal fissure - in 4
(3%) patients.

The following combinations of surgical interventions were
performed in patients of this study group: anal fissure excision
and polypectomy in 27 (23%) patients, anal fissure excision and
hemorrhoidectomy in 22 (19%), hemorrhoidectomy and anal
fistula excision in 18 (16%) , hemorrhoidectomy and polypec-
tomy - in 15 (13%), anal fissure excision, polypectomy, electro-
excision of hypertrophied perianal skin tag - in 8 (7%), hem-
orrhoidectomy, anal fissure excision, polypectomy - in 8 (7%),
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hemorrhoidectomy and anal fistula excision in 6 (5%), excision
of anal fistula and polypectomy in 6 (5%), hemorrhoidectomy
and excision of anal fissure in 4 (3%).

During the study in the third study group it was found that
68 patients (63.5%) had 2 diseases, 32 (29.9%) - 3 diseases, 6
(5.6%) - 4 diseases, 1 (0.9%) - 5 diseases of the anal canal and
rectum.

The most common in this group were the following variants
of combined pathology of the anal canal and rectum: chronic
anal fissure and anal polyp - in 20 (18.7%) patients, combined
hemorrhoids and chronic anal fissure - in 13 (12.1%) patients,
chronic anal fissure, anal polyp and hypertrophied perianal skin
tags - in 12 (11.2%) patients, chronic anal fissure, anal polyp and
combined hemorrhoids - in 9 (8.4%) patients, combined hemor-
rhoids and anal fistula - in 8 (7.5%) patients, external hemor-
rhoids and chronic anal fissure - in 6 (5.6%) patients, anal fistula
and anal polyp - in 4 (3.7%) patients, anal polyp and hypertro-
phied perianal skin tags - in 4 (3.7%) patients, chronic anterior
anal fissure, chronic posterior anal fissure and anal polyp - in 3
(2.8%) patients.

Patients of the third study group underwent the following
types of combined operations in the most common variants of
combined pathology: anal fissure excision and polypectomy - in
20 (18.7%) patients, hemorrhoidectomy and anal fissure exci-
sion - in 13 (12.1%) patients, excision anal fissure, polypectomy
and electroexcision of hypertrophied perianal skin tag - in 12
(11.2%) patients, anal fissure excision, polypectomy and hemor-
rhoidectomy - in 9 (8.4%) patients, hemorrhoidectomy and anal
fistula excision - in 8 (7, 5%) patients, hemorrhoidectomy and
excision of the anal fissure - in 6 (5.6%) patients, excision of the
anal fistula and polypectomy - in 4 (3.7%) patients, polypectomy
and electroexcision of hypertrophied perianal skin tag - in 4 (3,
7%) of patients, excision of the anterior anal fissure, excision of
the posterior anal fissure and polypectomy - in 3 (2.8%) patients.

As a result of the study it was found that in the fourth study
group in 188 patients (76.7%) were found 2 pathologies, in 51
(20.8%) - 3 pathologies, in 6 (2.5%) - 4 pathologies of the anal
canal and rectum.

The most common variants of combined pathology of the
anal canal and rectum: chronic anal fissure and anal polyp - in
45 (18.4%) patients, chronic anal fissure and combined hem-
orrhoids - in 31 (12.6%) patients, combined hemorrhoids and
anal polyp in 23 (9.4%) patients, combined hemorrhoids and
anal fistula in 23 (9.4%) patients, external hemorrhoids and anal
polyp in 18 (7.3%) patients, chronic anal fissure, anal polyp and

hypertrophied perianal skin tags in 13 (5.3%) patients, exter-
nal hemorrhoids and chronic anal fissure in 12 (4.9%) patients,
combined hemorrhoids, chronic anal fissure and anal polyp in 10
(4.1%) ) patients, external hemorrhoids, chronic anal fissure and
anal polyp - in 10 (4.1%) patients, anal polyp and hypertrophied
perianal skin tags - in 10 (4.1%) patients.

Patients in the fourth study group underwent the following
types of combined operations: anal fissure excision and polyp-
ectomy in 45 (18.4%) patients, anal fissure excision and hem-
orrhoidectomy in 31 (12.6%) patients, hemorrhoidectomy and
anal fistula excision in 23 (9.4%) patients, hemorrhoidectomy
and polypectomy - in 23 (9.4%) patients, hemorrhoidectomy
and polypectomy - in 18 (7.3%) patients, anal fissure excision,
polypectomy and electroexcision of hypertrophied perianal skin
tag - in 13 (5.3%) patients, hemorrhoidectomy and anal fissure
excision - in 12 (4.9%) patients, hemorrhoidectomy, anal fissure
excision and polypectomy - in 10 (4.1%) patients, hemorrhoid-
ectomy, anal fissure excision and polypectomy - in 10 (4.1%)
patients, polypectomy and electroexcision of hypertrophied
perianal skin tag - in 10 (4.1%) patients.

Comparative characteristics of high-frequency electrosurgical
devices “ERBE ICC 2007, “EFA” and “KLS Martin”, as well
as the device of radio-wave surgery “Surgitron” in the surgical
treatment of patients with combined pathology of the anal canal
and rectum are shown in Table 1, which shows 25" and 75"
percentiles, as well as minimum and maximum values.

According to the results of the comparison of groups due
to the Kruskel-Wallis test, the difference between the groups
is statistically significant for all parameters (p <0.001). A pair
wise comparison of groups according to the Mann-Whitney
test revealed no statistically significant difference between
the 3™ and 4" groups in terms of duration of surgery and
severity of pain; the volume of blood loss did not reveal a
statistically significant difference between the 2™ , 3 and
4™ oroups; the parameter depth of the coagulation necrosis
layer did not reveal a statistically significant difference be-
tween the 2" and 3 groups. Among other pairs of groups,
statistically significant differences were found at the level of
significance p <0.001.

In the morphological study it was found that when using the
device of high-frequency electro surgery “ERBE ICC 200 in
patients of the first study group tissue incision was due to their
dissection and coagulation with control of hemostasis and the
formation of thin layer coagulation necrosis median thickness of
which was 0.303 mm (Fig. 1).

Table 1. Comparative characteristics of the use of modern surgical technologies
in the treatment of combined pathology of the anal canal and rectum

Comparison criteria “ERBE” ICC 200 “ EFA” “KLS Martin” “Surgitron”
P (n=169) (n=114) (n=107) (n=245)
Duration of operation (min.) 20 (17-23) 25 (22-28) 16 (13-18) 17 (14-19)
Volume of blood loss (ml) 14 (10-19) 20 (17-22) 20 (16-24) 20 (15-25)
The severity of pain (the need
for narcotic analgesics - ml) 3(23) 23 2@2) 23-2)
Duration of inpatient treatment
(days) 6 (5-7) 5 (4-6) 4 (3-5) 4 (3-4)
. . 0,303 (0,193-
Depth of coagulation necrosis 0.383) 0,212 (0,138-0,319) | 0,196 (0,100-0,280) | 0,158 (0,092-0,173)
layer (mm) [0,113-0.457] [0,074-0,434] [0,053-0,333] [0,037-0,297]
The table shows the values of the medians, in parentheses are the 25" and 75" percentiles,
and in square brackets - the minimum and maximum values
© GMN 15
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Fig. 1.The edge of the incision by the device of high-frequen-
¢y electro surgery “ERBE ICC200” -preservation of the tissue
structure with the formation of a thin layer of coagulation necro-
sis along the edge of the incision. Stained with hematoxylin and
eosin. Magnification X 100

Fig.2. The edge of the incision with a device of high-frequen-
cy electro surgery “EFA” - preservation of the tissue structure
with the formation along the edge of the incision of a thin layer
of coagulation necrosis. Stained with hematoxylin and eosin.
Magnification X 100
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Fig. 3. The incision edge of the high-frequency electrosurgical
device “KLS Martin” - preservation of the tissue structure by
creating along the incision of a thin layer of coagulation necro-
sis. Stained with hematoxylin and eosin. Magnification X 100
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Fig. 4. Edge of the incision when using the equipment of
radio-wave surgery “Surgitron” — preservation of the tissue
structure by creating a thin layer of coagulation necrosis along
the edge of the incision. Stained with hematoxylin and eosin.
Magnification X 100

In the morphological examination of tissues after the use of
high-frequency electrosurgical device “EFA” in patients of the
second study group, it was found that a thin layer of coagulation
necrosis was formed, the median thickness of which was 0.212
mm (Fig. 2).

When using a high-frequency electrosurgical device “KLS
Martin” in patients of the third study group, tissue preservation
is observed with the formation of a thin layer of coagulation
necrosis with a median thickness of 0.196 mm along the edge of
the incision (Fig. 3).

The use of radio-wave device “Surgitron” in patients of the
fourth study group helped to preserve the tissue structure by cre-
ating an incision in the thinnest layer of coagulation necrosis,
the median depth of which was 0.158 mm (Fig. 4).

The use of the “Surgitron” radiosurgery device for the treat-
ment of patients with combined pathology of the anal canal and
rectum was accompanied by the formation of the thinnest layer
of coagulation necrosis in the tissues, the depth of which ranged
from 0.037 to 0.297 mm due to which the patients of the fourth
study group had the least severe pain and they needed 1-2 ml of
narcotic analgesics for analgesia, contributing to reduce inpa-
tient treatment for up to 3-4 days.

The obtained data confirm the existing opinion that the use of
radio-wave surgery devices is accompanied by minimal thermal
damage to tissues with a depth of coagulation necrosis up to 0.05
mm, which creates favorable conditions for wound healing [3].

The use of high-frequency electrosurgery device “KLS Mar-
tin” was also accompanied by the formation of a thin layer of
coagulation tissue necrosis with a depth of 0.053 to 0.333 mm,
so that patients in the third study group had mild pain and they
needed 2 ml of narcotic analgesics for analgesia which helped to
reduce inpatient treatment to 3-5 days.

When using the device of high-frequency electrosurgery
“EFA” formed a deeper layer of coagulation necrosis of tissues
with a depth 0f 0.074 to 0.434 mm, so that patients in the second
study group had more severe pain and they needed for analgesia
2-3 ml of narcotic analgesics, which led to a longer period inpa-
tient treatment, which was 4-6 days.

The effect on the tissues of the high-frequency electrosurgery
device “ERBE ICC 200” was accompanied by the formation of
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the deepest layer-coagulation necrosis with a depth of 0.113 to
0.457 mm, so that patients in the first study group had the low-
est blood loss among all groups, 10-19 ml, but most severe pain
and they needed for analgesia 3 ml of narcotic analgesics, which
was accompanied by the longest period of inpatient treatment,
which was 5-7 days.

The obtained results of application of all above-mentioned
high-frequency (with a frequency of 330 kHz in “ERBE ICC
200” to 450 kHz in “KLS Martin”) electrosurgical devices tes-
tify that even the greatest depth of coagulation necrosis which
they cause (from 0,333 to 0,457 mm), is significantly smaller
compared to the use of advanced surgical technologies such as
ultrasonic harmonic scalpel “UltraCision” and bipolar electro-
thermal system “LigaSure”, the depth of thermal impact on tis-
sues which, according to some authors, is 1.5 mm and 2 mm,
respectively, which is often accompanied by scarring strictures
of the anal canal [4,5,9]. In addition, the obtained data indicate
that the greatest depth of coagulation necrosis obtained when
using the device “ERBE ICC 200” with a thickness of 0.457 mm
is much smaller than described by some authors [3] , it can be
when using monopolar or bipolar coagulation, sometimes reach-
ing even 9mm. Also obtained as a result of the study, the great-
est depth of coagulation necrosis is less than with modern laser
technology, the depth of thermal impact on tissues which can
sometimes reach 4.2 mm, accompanied by a longer healing time
of postoperative wounds [2,6].

Due to the minimal and insignificant impact on the tissues
when using the radio-wave surgery device “Surgitron”, as well
as the devices of high-frequency electrosurgery “ERBE ICC
2007, “EFA” and “KLS Martin”, no scarring of the anal canal
and deformations of the pararectal areas were detected in any
patient, which contributed to the cosmetic nature of the com-
bined operations and led to the rapid rehabilitation of patients in
the study groups.

Conclusions. 1. The use of high-frequency electrosurgery
devices «kERBE ICC 2007, “EFA”, “KLS Martin”, as well as
the device of radio-wave surgery “Surgitron” for the treatment
of combined pathology of the anal canal and rectum prevented
scarring strictures of the anal canal and scarring pararectal defor-
mations due to insignificant tissue necrosis, which ranged from
0.037 to 0.457 mm, contributing to the formation of a delicate
elastic scar and causing the cosmeticity of combined operations.

2. The use of these modern radiosurgical and electrosurgical
technologies, due to the minimal and insignificant impact on
the tissues, reduces the duration of the operation, the severity
of postoperative pain, improving the rehabilitation of patients.
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SUMMARY

THE RESULTS OF SURGICAL TRATMENT OF COM-
BINED ANORECTAL DISEASES USING RADIO-FRE-
QUENCY AND HIGH-FREQUENCY ELECTROSURGI-
CAL DEVICES

12Balytskyy V., *Zakharash M., *Kuryk O.

Winnytsia National M.I. Pyrogov Memorial Medical University;
’Khmel nyts ‘kyi regional hospital, Khmel ‘nyts kyi; 3Bogomolets
National Medical University, Kyiv, Ukraine

The combined pathology of the anal canal and rectum is a
very important problem today, due to its progressive growth,
especially in industrialized countries over the past two or three
decades.

The aim of the study was to conduct a comparative assess-
ment of using high-frequency electrosurgical devices and also
radio-frequency device for treatment of combined anal canal
and rectal pathology.

The results of treatment of 635 patients with combined anal
canal and rectal diseases have been analyzed. Using high-
frequency electrosurgical device “ERBE ICC 200” (ERBE
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Elektromedizin GmbH, Germany) have been operated on 169
(26,6%) patients, high-frequency electrosurgical device “EFA”
(Russia) - 114 (17,9%) patients, high-frequency electrosur-
gical device “KLS Martin” (KLS Martin Group, Germany)-
107 (16,9%) patients and radio-frequency device “Surgitron”
(Ellman International, USA) - 245 (38,6%) patients. After op-
erations for assessment the effectiveness of using the above
technologies all patients in each group were underwent to mor-
phological investigations of anal canal and rectal tissues to study
the depth of coagulation necrosis.

In case of using of the high-frequency electrosurgical device
“ERBE ICC 200” the incision of tissues occurred with forma-
tion of coagulation necrosis layer, which thickness was 0,113-
0,457mm, in case of using high-frequency electrosurgical device
“EFA” a layer of coagulation necrosis formed with thickness
0,074-0,434mm, in case of using high-frequency electrosurgical
device“KLS Martin” forms a thin layer of coagulation necrosis
in the thickness along the edge of the cut 0,053-0,333 mm and
using of radio-frequency device “Surgitron” was accompanied
with the formation on the cut edge of a thin coagulation necrosis
layer with depth 0,037-0,297mm.

Application of these modern radio-frequency and high-frequen-
cy technologies, due to the minimal and slight influence on tissues,
contributes to reducing the operations duration, intensity of the
postoperative pain, improving the terms of patients rehabilitation.

Keywords: combined pathology, anal canal, rectum, radio —
wave surgery device, high — frequency electrosurgical devices.

PE3IOME

PE3YJIBTATBI XUPYPITMYECKOI'O JIEYEHHUSA CO-
YETAHHBIX AHOPEKTAJIBHBIX 3ABOJIEBAHUI C
HUCIHONIB3OBAHUEM PAJIMOXUPYPITMYECKUX U
BBICOKOYACTOTHBIX 2JIEKTPOXUPYPI'MYECKHUX
AIIITAPATOB

2 Banuukuii B.B., *3axapam ML.IL., *Kypux E.T".

'Bunnuyxkuii HQyUOHALbHLIL MEOUYUHCKULL YHUBEDCUMEM UM.
H.HU. Hupozosa, *Xmenvnuyras obracmuas 6ononuya, *Hayu-
OHANbLHBIU MeouyuHckul yHugepcumem um. A.A. Boeomonvya,
Kues, Yxpauna

CoueraHHast aToJI0rus AaHAJBHOTO KaHaJIa U MPSIMON KUIITKU
10 cell IeHb SIBIISIeTCS BeCbMa 3HAYMMOM NPOOIeMOi, yUnThIBast
e€ IpOrpeccrBHOE yBEINUCHUE, OCOOCHHO B MH/IYCTPHAIBbHBIX
CTpaHax 3a MocjeaHue 2-3 IeCATHIICTHS.

Ienbro uccneoBanus SIBUIACh CPaBHHUTEIbHAs OLCHKA 3(¢)-
(EKTUBHOCTH MPUMEHEHHUSI BBICOKOUACTOTHBIX BJICKTPOXUPYP-
MUYECKUX allllapaToB W arrapara paJdoBOJIHOBOW XUPYPTUU B
JICYCHUU COUYETAHHOM MAaTOJIOTMK aHAJIBLHOIO KaHajla M MPSIMOKN
KHUIIKH.

[Ipoananu3upoBaHbl pe3ynbTaThl JedeHUs 635 MalueHToB
C COUCTAHHOM MAaTOJIOTHEN aHAJIbHOIO KaHala U MPSMOW KuUIll-
ku. C HUCIOJIB30BaHUEM allllapara BbICOKOYACTOTHOM 3JIEeKTpo-
xupyprun “ERBE ICC 200” (ERBE Elektromedizin GmbH,
T'epmanwst) mpoorepupoBano 169 (26,6%) 60bHBIX, armapaTom
BBICOKOYACTOTHOU aiekTpoxupyprun “DDA” (OO0 «DDAy,
Poccuiickas ®enepaunst) — 114 (17,9%) OonbHBIX, anmapa-
TOM BbICOKOYAacTOTHOH anekrpoxupyprun “KLS Martin” (KLS
Martin Group, 'epmanus) — 107 (16,9%) GonbHBIX 1 anmapaTom
paauoBonHoBoit xupyprun “Surgitron” (Ellman International,
CIIA) — 245 (38,6%) GonbHbIX. [Tociie onepaTHBHBIX BMEIIIa-
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TENBCTB IS OLCHKH d((PEKTHBHOCTH MPUMEHEHUs BBINICYKa-
3aHHBIX TEXHOJOTUH BCEM MAI[MEHTaM MPOBOAMUIOCH MOP(HOIIO-
IMYECKOE MCCIICIOBAHUE TKAHEH aHaJbHOIO KaHala M MpsSMOM
KHIIKH C LICJIBIO 1/13y'-le1-[1/m FJ'lyGI/leI UX HEKpO3a.

[pu ucmoap30BaHKH armapara BHICOKOUACTOTHOM 3JIEKTPO-
xupypruu “ERBE ICC 200 pa3pe3 TkaHel mpoucxoaun ¢ oopa-
30BaHHUEM CJIOSI KOATyJISILIMOHHOTO HEKpPO3a, TONIINHA KOTOPOTo
cocrasisia 0,113-0,457 MM, npu HMCIIONB30BAHUM BBICOKOYA-
CTOTHOTO 3JIeKTpoXupyprudeckoro ammapara “IDA” obpaso-
BBIBAJICS CJIOM KOAryJSIIMOHHOTO HEKpPO3a, TONIIMHA KOTOPOTro
paBusutack 0,074-0,434 MM, NpU UCHOJIB30BAHUM DIIEKTPOXHU-
pypruueckoro amnmapara “KLS Martin” o kpato pa3pesa obpa-
30BBIBAJICS TOHKHUI CIION KOAryJIsI[MOHHOTO HEKPO3a TONIINHOM
0,053-0,333 MM, a mpUMEHEHHUE PaJIMOBOJIHOBOIO YCTPOHCTBA
“Surgitron” conpoBoXaanoch 00pa3oBaHUEM 110 Kparo paszpesa
TOHKOTO CJIOSI KOAryJIsLHOHHOTO HEKpOo3a, IIyOWHa KOTOpPOro
cocrasisina 0,037-0,297 mm.

an/IMeHCHHe BblLLIeyKaSaHHbIX COBPEMECHHBIX pazmoxnpyp—
TMYCCKUX W DIICKTPOXUPYPIHYCCKUX TEXHOJIOTHIA, Onaroma-
pa MI/IHPIMaH])HOMy n He3Ha‘lI/ITeHbHOMy BIIMAHHUKO Ha TKaHH,
YMEHBIIACT MPOAOJDKHUTEIIBHOCTD OIll€palui, HWHTCHCHBHOCTb
MOCJICOTIEPALIMOHHOTO OOJICBOTO CHHAPOMA, COKPAIIACT CPOKH
peabUIUTAIINK TTAIIUCHTOB.
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COMPARISON OF THE PATIENT-CONTROLLED EPIDURAL AND
INTRAVENOUS ANALGESIA AFTER OPEN COLORECTAL SURGERY:
A RANDOMIZED CONTROLLED TRIAL

Agdgomelashvili I., Mosidze B., Merabishvili G., Demetrashvili Z.

Thilisi State Medical University; High Technology Medical Center, University Clinic, Georgia

Colorectal surgeries are associated to severe postoperative
pain, long hospital stays and prolonged recovery time. Postoper-
ative analgesia is one of main parameter in patient management.
It has an impact on respiratory, cardiovascular and endocrine
systems [1,2]. Considering all these, adequate perioperative
analgesia shows an improvement in clinical outcomes, avoids
complications, reduces hospital stay and because of all these pa-
rameters increases patient’s satisfaction rate [3-7].

Choosing the best option of analgesia for colorectal surgeries
still remains the task of different discussions and trials, because
it is difficult to achieve adequate analgesia considering all ad-
verse effects, risks and benefits of each method. It depends on
multiple factors [8]. Intravenous analgesia (IVA) with opioids
and epidural analgesia (EA) are the most popular techniques
for colorectal surgeries, but patient controlled methods become
more and more popular during last few years, when the patient
controls his own analgesia through the use of an electronic con-
troller.

Patient controlled techniques allow patients to self-adminis-
ter small boluses of analgesics, providing better titration and
enhancing responsiveness in analgesic requirements [9-11].
Patient-controlled analgesia has been proposed as a safe and ef-
fective technique for postoperative analgesia and is considered
to be the “gold standard” for pain relief after major surgeries
[12,13].

During intravenous patient-controlled analgesia (IVPCA)
with opioids, when the patient needs more analgesia, he pushes
a button and will receive a predetermined small dose of opioid
into the venous line. Opioids via IVPCA gives us ability to im-
prove analgesia level compared to nurse-delivered IM opioids,
while the risks of sedation, hypoventilation and nausea are al-
most similar [14].
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During epidural analgesia local anesthetics are being admin-
istered continuously at a rate set by clinician and also bolus doses
according to patient’s requirements through the catheter-which is
placed in the epidural space [15]. It is thought to reduce the sympa-
thetic stress response associated with surgery. Also, it has potential
benefits which include earlier gastrointestinal recovery [16] de-
creased respiratory and cardiovascular complications [17, 18].

Patient-controlled epidural analgesia and intravenous analge-
sia methods, both use the agents, which have good analgesic
characteristics. The goal of this study was to determine the benefits
and side effects of each method. Intravenous analgesia (IVA) with
opioids PCEA seems to have less side effects which are associated
to opiates, for example respiratory complications and sedation (de-
lays patient activation and early recovery), while it can reach ex-
cellent analgesia [19]. But it is invasive procedure, needs special
high-level skills and it is more expensive as well [20].

It should be mentioned, that education of patients regarding
the objectives and potential risks of pain therapy is an impor-
tant aspect of pain management, that can lead to improved post-
operative analgesia. [21,22]. Preparing patients with accurate
information as to what to expect postoperatively, including a
possible level of postoperative discomfort and the availability
of effective medication, may improve postoperative satisfaction
and overall compliance with the initial pain control plan. [23,24]

The increasing use of minimally invasive techniques and fast
track protocols have questioned the position of patient-con-
trolled epidural analgesia as the optimal method of pain man-
agement after major abdominal surgery. We therefore performed
a prospective randomized study in adult patients undergoing
colorectal surgeries to compare the effectiveness on pain and
safety of two techniques of anesthesia and analgesia: combined
epidural analgesia and general anesthesia followed by postoper-
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ative PCEA - using Ropivacaine, or general anesthesia followed
by PCA with intravenous Morphine. Second, we evaluated the
effect of these techniques on mental status and complications,
including gastrointestinal, respiratory, and hemodynamic func-
tions.

Material and methods. We were performing this prospective
randomized study during 22 months, from September 2018 to
June 2020, after institutional review board of Tbilisi State
Medical University (Tbilisi Georgia) and High Technology
Medical Center, University Clinic (Tbilisi, Georgia) ethics
committee, to evaluate the efficacy of two common analgesic
techniques: patient-controlled epidural analgesia and patient-
controlled intravenous analgesia in patients undergoing open
colorectal surgeries. We included patients, who underwent
different types of emergency, or elective open colorectal
surgeries and observed their postoperative period. These pa-
tients were randomly allocated into two groups: an Epidural
PCA group receiving an epidural infusion of Ropivacaine
(Naropin) 0.2% at a rate of 6-10ml/hr, and an IVPCA group
receiving an intravenous infusion of Morphine at a rate of
Img, lockout time interval of 10 min and 4 hours limit of
20mg as the default program. The randomization (by sim-
ple random sampling) of patients to each of the two groups
described above was done before the surgical intervention.
The assignment of patients to the specific groups was per-
formed by the clinical manager not involved in the surgi-
cal procedures. Both groups were similar by preoperative
(sex, age, body mass index, tobacco use, American Society
of Anesthesiologists risk groups, comorbidities) and intra-
operative factors (operation time, incision size). Inclusion
criteria were age 22 years and above, American Society of
Anesthesiologists status I, II, or III, open colorectal sur-
geries performed by the same team of surgeons, normal
preoperative mental status (8 scores) and patient’s ap-
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proval to participate in the study. Exclusion criteria were
patients younger than 22 years, an ASA grade 4-5, mental
status less than 8 points according to the test of abbreviated
mental status (AMST), a patient’s preference for either anal-
gesia method, or a patient’s refusal to participate in the study.
Interventions we did in postoperative period was intravenous
patient-controlled analgesia with Morphine, compared with epi-
dural analgesia using patient-controlled epidural analgesia with
Ropivacaine.

In both groups general anesthesia followed with routine pro-
tocol for colorectal surgeries. Induction with Smg Midazolam,
2-3 mg/kg Propofol, 1-2mcg/kg Fentanyl, 0,5 mg/kg Rocuroni-
um, mechanical ventilation with low flow anesthesia maintained
with Sevoflurane and Rocuronium. In IVPCA group, analgesia
was provided by 1-1,5mcg/kg Fentanyl before skin incision and
bolus doses of 0.2-0.4mcg/kg when necessary. In postoperative
ward analgesia was given initial dose 10mg intravenous mor-
phine and later with pump 1mg, lockout time interval of 10 min
and 4 hours limit of 20mg as the default program. Each patient
pushed a PCA button to allow self-administration of analgesics,
when needed. In PCEA group, an epidural catheter was placed
at the level T9-T11 before surgery and epidural analgesia was
obtained by continuous intraoperative infusion of 0.2% ropiva-
caine. It was followed by postoperative administration of 0.2%
ropivacaine provided with PCEA pump programmed to deliver
3, or 5 ml bolus with lockout interval of 15 min and background
infusion of Sml/h. From third to fourth postoperative day, anal-
gesia was stopped in both groups.

For successful implementation of patient-controlled analge-
sia techniques patient’s adequate preoperative mental status is
crucial, which was attentively assessed according to Abbrevi-
ated Mental Test scores during preoperative consultation, before
placing the patient in each group. Patients were asked to answer
8 questions and each question had one point (Table 1).

Table 1. Abbreviated Mental Status Test

Birth Date

Age

What time is it?

Year

Name of the clinic

Count from 30 to 1

Name of his doctor

Name of the Prime-Minister

—_— == === = =

Figures: Tools Commonly Used to Rate Pain
Visual Analogue Scalae

Choose a Number from 0 to 10 That Best Describes Your Pain
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Pic. 1. Visual Analog Scale
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Table 2. Comparison of the two treatment groups for preoperative factors

Characteristic PCEA Group (n=65) IVP(Cnth;OUP P Value
Average age 60+14 63+12 0.19
Gender:
Male 27 31 0.60
Female 38 34
ASA Score:
ASA1 3 2 0.65
ASATI 60 58 0.76
ASATII 2 5 0.44
Comorbidity:
Diabetes Mellitus 12 8 0.47
Cardiovascular disease 45 40 0.46
BMI (mean) 25,13+ 3,31 26,55+6,29 0.11
Smoke 20 26 0.36
Alcohol 12 17 0.40

ASA-American Society of Anesthesiologists, BMI-Body mass index

The analysis of the data consisted of comparing the IVPCA to
PCEA groups on all postoperative variables such as pain control
and patient satisfaction.

The intensity of postoperative pain in each case was assessed
with visual analogue rating scale (VAS), which is from 0 (no
pain) to 10 (the worst pain). These scores were described and
noted three times a day, at 9am, 3pm and 9pm during 5 postop-
erative hospital stay days (Pic. 1).

=
o

W PCEA

VPCA

O K KM W B W @O s om0
|

Irpes

Fig. 1. VAS scores during 5 postoperative days

Postoperative evaluation scales included also patient’ satisfaction
scores with pain control. An overall satisfaction score according to
postoperative analgesia from 0 (lowest satisfaction) to 5 (highest
satisfaction) was recorded on the fifth postoperative day.

Descriptive statistics methods were used to characterize each
variable. Comparison of continuous variables was performed by
independent samples t-test or the Mann-Whitney U test accord-
ing to the normality of the variables. Categorical variables were
evaluated by two-tailed Chi-square test or Fisher’s exact test
where appropriate. The threshold for statistical significance was
set to P<0.05. Statistical tests were performed by IBM SPSS sta-
tistics package v23.0 (IBM Corporation, Armonk, New York).

Results and discussions. From September 2018 to June
2020 170 patients underwent open colorectal surgeries in our
clinic. 15 patients were ASA IV-so they were not place in
our study, also 10 patients rejected to take part in our study
and 15 patients were less than 22 years, or more than 72y.
Among these patients 130 were randomized in two groups
equally (65 patients in each group). All of these patients un-
derwent the allocated operations. The data of this investiga-
tion was analyzed in this article. 65 patients’ data (27 males, 38
females, age range 23-75) - whose postoperative period and pain
was managed through PCEA, were matched with 65 patients’
data (31 male, 34 female, age range 23-75) - whose postopera-
tive period and pain was managed with IVPCA. There were no
significant differences by demographic and preoperative factors
between the groups (Table 2).

At the same time intraoperative factors - like operation time
and incision size, in these two groups were also similar consid-
ering that all of these operations, in both groups were performed
with open surgery method by the same 3 surgeons, who were
well experienced in colorectal surgeries (Table 3).

The data, which included pain assessment according to the
visual analogue scale, three times a day (9am, 3pm, 9pm), were
averaged for each day such that the analyses evaluated for differ-
ences between postoperative days 1,2, 3, 4 and 5 (Fig. 1).

There was quit high rate of patient satisfaction with postop-
erative pain control for the study patients. Only 6 patients (5%)
rated their satisfaction at less than 3, the neutral point, on the
rating scale of satisfaction, which ranged from 0 (lowest satis-
faction to 5 (highest satisfaction). Patients in this study reported
a high rate of satisfaction with the PCA modality of postopera-
tive pain control (as reflected by a median score of 4 on the 1-5
scale), regardless of whether the PCA was given epidurally or
intravenously (Table 4).

Table 3. Intraoperative factors in two analgesia groups

Characteristics PCEA (n=65) IVPCA (n=65) P value
Operation time, min 168(41) 159(37) 0.19
Incision size, cm 27(4) 26(7) 0.32
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Data are expressed as mean (SD)
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Table 4. Patients’ postoperative satisfaction rate

. PCEA group IVPCA group
Likerts scale P Value
n=65 n=65
1 (very dissatisfied) 0(0) 0(0)
2 (dissatisfied) 4 (6.2%) 2 (3.1%) 0.68
3 (unsure) 3(4.6%) 4(6.2%) 0.70
4 (satisfied) 35(53.8%) 31(47.7%) 0.60
5 (very satisfied) 23(35.4%) 28(43%) 0.47

Conclusions. Our study demonstrates, that both analgesia
techniques in colorectal surgery patients, IVPCA and PCEA,
resulted in high levels of satisfaction (as reflected by a median
score of 4 on the 1-5 scale), and provided effective manage-
ment of postoperative pain. There were no differences in the
pain scores on the postoperative visual analogue scales, anal-
gesic requirements and satisfaction score between groups. This
indicates that IVPCA and Epidural PCA are equally effective
to control the postoperative pain after open colorectal surgery,
which suggests that IVPCA may be used instead of Epidural
PCA because of invasiveness of this procedure.
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SUMMARY

COMPARISON OF THE PATIENT-CONTROLLED EPI-
DURAL AND INTRAVENOUS ANALGESIA AFTER
OPEN COLORECTAL SURGERY: A RANDOMIZED
CONTROLLED TRIAL

Agdgomelashvili 1., Mosidze B., Merabishvili G.,
Demetrashvili Z.

Tbhilisi State Medical University; High Technology Medical
Center, University Clinic, Georgia

The goal of this study was to evaluate the efficacy of two com-
mon analgesic techniques: patient-controlled epidural analgesia
(PCEA) and patient-controlled intravenous analgesia (IVPCA)
in patients undergoing open colorectal surgeries. 130 patients
were randomized in two groups: group I — n=65 (27 males, 38
females, age range 23-75) - whose postoperative period and pain
was managed with PCEA; group Il — n=65 (31 male, 34 female,
age range 23-75) - whose postoperative period and pain was
managed with IVPCA. There were no significant differences by
demographic and preoperative factors between the groups. The
study demonstrates, that both analgesia techniques in colorec-
tal surgery patients, [IVPCA and PCEA, resulted in high levels
of satisfaction (as reflected by a median score of 4 on the 1-5
scale), and provided effective management of postoperative
pain. There were no differences in the pain scores on the postop-
erative visual analogue scales, analgesic requirements and sat-
isfaction score between groups. This indicates that [IVPCA and
Epidural PCA are equally effective to control the postoperative
pain after open colorectal surgery.

Keywords: PCEA, IVPCA, Colorectal surgery.
PE3IOME

CPABHUTEJIbHASI OLEHKA DY®®EKTUBHOCTH
KOHTPOJIMPYEMbBIX MALMEHTOM SIHUAYPAJIb-
HOM W BHYTPUBEHHOWN AHAJBIE3UI ITOCJIE
OTKPBITOI KOJOPEKTAJIbHOI ONEPALIMU: PAH-
JOMHU3UPOBAHHOE KOHTPOJIMPYEMOE HUCCJIE-
JTOBAHUE

Araromenamsuiu U.3., Mocuaze B.A.,
Mepaoumsuau I'M., lemerpamBuiu 3.M.

Tounucckuii 20cyoapcmeeHHvlil MeOUYUHCKULL YHUgepcumen,
Lenmp evicokux mexmnonozutl, Ynueepcumemckas KIUHUKA,
Ipy3us

Lenp nccnenoBanus — oneHka 3 GEKTUBHOCTH JBYX PaCIIPO-
CTPaHEHHBIX METOHOB 00€300MBaHMA: KOHTPOJIUPYEMBIX IIa-
nuentoM snuaypanbHol (PCEA) 1 BHYTpUBEHHOU aHAbre3uit
(IVPCA) mocie OTKpBITBIX KOJIOPEKTaIbHBIX onepanuii. 130 ma-
[MEHTOB PAaHIOMHU3MPOBAHBI B JIBE TPYMIEL: Tpymma [ —n=65 (27
MYXX4HH, 38 JKeHIIHH, BO3pacT 23-75 1eT), y KOTOPBIX B TOCHe-
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OIepalOHHOM Iiepuoze 60ib KynuposaHa ¢ nomouisio PCEA;
II rpymna — n=65 (31 myxuuHa, 34 XeHLMHBI, Bo3pacT 23-75
JIeT), Y KOTOPBIX B IOCIEONEPallMOHHOM Hepuoae 06oib KyIu-
posanu ¢ nomouibio IVPCA. Mexy rpynnamu cymiecTBEHHBIX
paznuyMii o JeMorpaduuecKuM 1 npeonepaoHHbIM (aKkTo-
paM He BBISIBICHO. YCTaHOBIICHO, YTO Y TAIL[MEHTOB I1OCJIE KOJIO-
PeKTanbHOM Xupyprin oba metona ooe3bonuBanus - [IVPCA u
PCEA, nMmenu nonoXuTenbHbII pe3ysbTar, YTO OTPAXKEHO Cpel-
HUM OasioM 4 1o mkasie ot 1 10 5 u obecneunnu 3hheKTHBHOES
JiedeHHe rocieonepannoHHoi 6omau. CoracHo mocieonepary-
OHHBIM BI/I3yaJ'[l)HbIM AaHaJIOTOBBIM IIIKaJIaM, pa3n14q14ﬁ B ITOKa3a-
TEJISAX MHTCHCUBHOCTHU 0OJIH, IOTPEOHOCTH B 00€300IUBAIOIIIX
Ipenaparax ¥ ypoBHE YIOBIECTBOPEHHOCTH MEXKY TPYNIIAMU He
BeIsBIEHO. Crenyer 3akmounts, uto [IVPCA 1 snunypanpHas
PCEA onunakoBo 3¢(eKTUBHBI JUIsi KOHTPOJISE OO TIOCIE OT-
KPBITOl KOJIOPEKTaIbHOU OIeparyy.
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TPAHC®ACLUAJIBHBIN TPOMBO3 B BACCEMHE BOJIBIIOM MOJAKOKHOM BEHbI

®umun C.C., Pycun B.B., I'agxera U.U.

Buicwee cocyoapecmesennoe yuebnoe 3agedenue Yrpaunvt “Yoiccopoockutl nayuonansHelll yuusepcumemy, Yxpauna

OmHMM M3 CaMBIX YacTBIX OCIOXHEHHI BapUKO3HOW Ooies-
HU SIBJISIETCS. OCTPBIN MOBEPXHOCTHEIH TpoMOodnedur. B 39,2-
95,9% mabmoneHnit MOBEpXHOCTHBIH TpoMOOo(hIeOuT pa3BuBa-
ercst B cucteMe OonbIoii monkokHoi BeHsl (BIIB), B 1,6-20%
— B Oacceiine manoil moakoxxHoit BeHsl (MIIB), omHOBpemMeHHOE
nopaxxenne BIIB u MIIB — B 1,0-1,8% cnyvaes [1,3-5,9,11]. V
4,1-29,3% manneHToB TPOMOOTHUYECKHUIT MpOIecC MPH BapUKO-
Tpombodaedbute nocturaer ycrest BIIB, y 13,2-66,7% — ycTbst
MIIB [6,9]. YacTo HaOIIODAIOTCS pacnpocTpaHEHHE TPOMOO-
THYECKOTO TIPOIlecca y MAIMEeHTOB ¢ BapHKOTpoMOOo(hieOnToM
(BT®) gepes cadeno-pemopansnoe (3,6-13,5%) mmm cadeno-
HoIuTeanbHoe coyctoe (2,2-28%), HECOCTOATEIbHBIC Mep-
¢dopantasie BeHb! (4,3-55%), MbIIIEUHBIC BEHO3HBIC CHHYCHI
ronen (2,1-18%) na mrybokyro BeHO3HYIO cuctemy [1,4,12,6].
VIMEeHHO ¢ HUM CBSI3BIBAIOT YIPO3y Pa3sBHTHSA TPoMOO3a Niry0o-
kux BeH (TI'B) u tpomGoambonmu serounoit aprepun (TIJIA).
[To MHEHHIO HEKOTOPBIX aBTOPOB [ 7], TpOMO MOXKET HapacTaTh B
cyTtku 110 20-35 cM, T1e BepXHUil mpeaen TpOMOOTHYECKOTO TT0-
paxenus Ha 10-20 cM BbIlIe KIMHUYECKUX MPOSBICHUMN, a MO-
MEHT IIepexo/ia TPOMOOTHIECKOTO TIpoIiecca Ha ITyOOKHe BEHBI
CKPBITHII W KIMHWYECKH HE TpOosBIsieTcs. TakuMm obpasom,
yacrora BeisgBieHust TI'B npu BT® naxonurcst Ha ypoBHe 6,7-
40% [3,4,10,11], mpu aToMm B 4,2-31,6% HaOMIOICHUIT OKKITIO3H-
OHHBII BapUKOTPOMOO(IEONT UMEET SMOOIOTEHHBIC CBOMCTBA
[7,11], ay 0,5-49% marmentoB ¢ BT® nuarnoctupyror cuMnTo-
Mmbl TOJIA [3,7], X0Ts 110 TaHHBIM CHUHTUTPAQHUN aCUMIITOMHOE
teueHne TOJIA Menkux BeTBe npu BapuKoTpomMOodedute am-
arHoctupyiot y 33,3% nmanuentos [4,8]. Jleranmsrocts o TOJIA
npu BT® nocruraer 0,4-5% [7,11].

B Takux cirydasx, COntacHO MEKAUCIUIIIMHAPHBIM KIMHAYE-
ckuM pexkomeHganusM (2013), BBIIENISAIOT NOHSATHE TpaHCcdac-
IUAIBHBI TPOMOO3, T.€. PacHpOCTpaHEHHE TPOMOOTHIECKOTO
nporecca ¢ OOBIION MM Malol IMOJKOKHON BEHBI Ha TIIy0o-
Kue BeHsI [2]. Yarme 3To MpONCXOIUT B MECTE BITAJICHHUSI CTBOJIOB
MOIKOJKHBIX BEH B OCPCHHYIO MM MOJKOJICHHYIO BEHY, pexe
— TPOMOBI PacIpPOCTPAHSIOTCS Yepe3 HECOCTOATEIbHBIC Tep(o-
paHTHBIC BEHEI.

B To0 xe Bpemst cMepTHOCTB B ocTpoM riepuoze ot TIJIA, He-
CMOTpsI Ha MINPOKOE TIPUMEHEHNE aHTUKOATYISTHTHON Teparuy,
OCTaeTcst KpalfHe BBICOKOM, a TPH COXPAHEHHWH XXH3HH PE3KO
BO3pACTaeT PHUCK BO3HMKHOBEHUS XPOHMYECKOHW IOCTEMOOIH-
YeCKOIf JIerOYHOI TMIEepPTEeH3NH, KOTOPAst PE3KO yXy/IIaeT Kaue-
CTBO )XM3HH ¥ 9aCTO HPUBOJNUT K MHBAIUIU3AINH TTAI[HEHTOB.

e mccnenoBanus - ornenka >(GGEKTUBHOCTH XUPYyprude-
CKOTO JICYEHHSI BAPUKOTPOMOO(IeOHTa, OCIOKHEHHOTO TPAHC-
(acunarbHBIM TPOMOO30M.

MarepuaJj u MeToabl. [Ipoanann3upoBaHbl pe3ybTaTel 00-
CJIC/IOBAHUS U YPTEHTHOTO XUPYPTHIECKOTO JIeUeHHs 45 manu-
EHTOB ¢ TpaHchacimaibHbEIM TpoMO0o30M B Oacceiine BIIB, Ha-
MIPaBJICHHOTO Ha JIMKBHAANUIO yrpo3sl TOJIA. 13 HUX MyKIUH
osu10 17 (37,8%) manmentos u 28 (62,2%) sxenmun. Bozpact
OOJIBHBIX BapHUPOBAII B TIpeseniax ot 19 no 78 jer, cpeaHuii Bo3-
pact — 51424 ner.

Jnst obcneroBanmst OONBHBIX HCIIONB30BANN OOIIECKINHAYE-
ckue, JJabopaTopHBIE METOBI MCCICOBAHUS, YIBTPAa3BYKOBYIO
JIONIIIepOrpaguio M YIBTPa3BYKOBOE YIIEKCHOE CKaHHPO-
Banne («ULTIMA PRO-30, z.one Ultray, ZONARE Medical

24

Systems Inc., CIIIA), KoTOpbIC BHITOTHSIN B THHAMUKE MTPEObI-
BaHMS OOJILHOTO B CTAI[OHApE.

PesyabTarsl u o6cy:xkaenne. OCHOBHBIM METOZOM JHAarHoO-
ctuku BTO sBisrorcst ynsTpa3ByKoBbIE METO/IBI 00CIICIOBaHNS,
B YaCTHOCTH JIOMIIIeporpadus W JyIUIEKCHOE CKaHHPOBAHHE,
KOTOPBIE BEITTOIHSIIACH Y KQ)KIOTO MalleHTa HEITOCPEICTBEHHO
ToCJIe TIOCTYIUICHNUS B CTAIIHOHAp. YIBTPa3ByKOBOE 00CIe10Ba-
HHUE TIPOBOIIIN B TOPH30HTAIBHOM IOJIOKEHHH OOJIBHOTO Ha
CIIMHE C WCTOJb30BAHINEM KOMIIPECCHOHHBIX MPOO, B TOJIOKE-
HUHM CUJIS U CTOSI, @ TAK)KE C UCTIONB30BaHUEM TPoOs! Banbcais-
BEL. [TocieioBaTennbHO OIEHUBAIN COCTOSHHE MOBEPXHOCTHOM,
Ty6oKoH 1 mephopaHTHOI BeHO3HBIX cucTeM. [Ipu Hammaum
BT® TmarensHO ocMaTpHBaIN NIyOOKYIO BEHO3HYIO CHCTEMY:
Oe/ipeHHBIE, TTOJKOJICHHYIO M OCpIOBYIO BEHBI, HKPOHOXKHEIC
BeHbL. J1g ocMOTpa Manoil MOJKOKHOU M IOJKOJICHHOW BEH
OOJILHOTO YKJIaIBIBAIIM Ha *KMBOT. OOs3aTeIbHO TIPOBOIUITH HC-
CJICIOBaHUS KOHTPJIAaTEePaNbHOM HIDKHEH KOHETHOCTH.

[lpu oOHapyxeHnn BT® omeHuBamym JOKaIM3aLUIO, TPO-
TSDKEHHOCTB, TPAHMIBI TPOMOOTHYECKOH OKKIIO3HH, YPOBEHb
MIPOKCUMAIBHOW M JHUCTAJIbHON TPAHMI] TPOMOOTHUECKOH OK-
KIIIO3HH, XapaKkTep TPOMOOTHIECKUX MACC, HAIMUHE (DIOTAlNH
BEPXYIIKA TPOMOOTHIECKHUX MACC, HAJMUYHE BEPTUKAIBHOTO H
TOPU30HTAIBHOTO pedIroKcoB (puc. 1).

Labs0 €D, NOVAKA 14

Puc. 1. Yabmpazeykogoe OyniekcHoe CKaHuposanue: paomu-
pyrowuii mpomé 6 ycmoe 601bulol NOOKONCHOU 6eHbL

Ocoboe 3HaueHHe CIEeAYeT yAeNSATh BBIIBICHUIO IPH3HAKOB
nepexoza TpOMOOTHIECKOTO TIpoliecca Ha TTyOOKyI0 BEHO3HYIO
cuctemy. Ilpn oOHapyKeHUH TPOMOOTHYECKOH OKKIIIO3HH CO-
YCThsI IPOBOJMIIN OoJiee AeTaabHOE 00CIeTOBaHHE ITOKOICH-
HOHM, OePeHHOI M TOAB3IOMIHBIX BEH C IEJIBI0 OMpPEICIICHHS
MIPOKCUMAIIBHON TpaHuIb! TpomOo3a. [Tpn nammamn droranum
BEPXYIIKK TpoMOa OIEHUBAIN €TO JJIHHY, OIPE/CISIN SXOTeH-
HOCTb, BIIMSTHHE Ha HETO BEHO3HOTO pediiokca, XapakTep BHEII-
HETO KOHTYpA, CTENEHb IOJBIKHOCTH TPOMOOTHYECKHX Macc,
COOTHOIIIEHHE JHaMeTpa MONepedHOro ceueHus Tpomba ¢ ana-
METPOM BEHBI B ITOJIO)KEHHUH CTOS.

[Mpu nepexone TPOMOOTHIECKOTO MPOIIEcca Ha TIIyOOKYIO Be-
HO3HYIO CHCTEMY HaOMogamy (IOTauio BEpXyIIKA TPOMOOTH-
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yecknx macc. Jlokanuzamus BepXyLKH TPOMOOTHYECKUX Macc
npH TpaHcacuuanbHOM TpoMOo3e OblIa CIIeIYIOIIeH:

- ypoBeHb cadeHopemMopaabHOro coycths —y 28 (62,2%) na-
HUEHTA, IPHU 3TOM MPOTAKECHHOCTDb TpOM6OTI/I'-IeCKOFO Iopaxe-
HUS OT TOJICHU JAUAarHOCTHUpPOBAJIN y 5 MaIreHTOB, OT HIDKHEH
Tperu Oexpa —y 21 u ToTanbHbIN (Ha rojieHu u Oexpe) — y 2
OOJIbHBIX;

- ypoBeHb obuie 6enpentoii BeHsl — y 11 (24,4%) namuen-
TOB, IPH TOM MPOTSHKEHHOCTh TPOMOOTHYECKOTO MOPAKEHUSI
OT TOJICHU AUArHOCTUPOBAJIM y 3 MALMEHTOB, OT HU)KHEH TpeTH
Oenpa —y 4 u ToTaJbHBI (Ha rosieHu u 6eape) — y 4 GOJIbHBIX;

- YPOBEHb HapyXHOI NOJB3AOLIHOI BeHbl — Y 3 (6,7%) Ooib-
HBIX IIPH 9TOM HPOTSHKEHHOCTh TPOMOOTHYECKOTO TOPaXKEHHS
OT TOJICHU AMArHOCTUPOBAJIM y 1 MAllMEHTOB, OT HU)XKHEH TpeTH
Oezpa — y 2 MalMeHTOB;

- HECOCTOSITeNIbHbIC MeppOpaHTHbIE BEHbI TOJCHH — y 3
(6,7%) nanueHToB.

Bce omnepanmoHHbIe BMENIATENbCTBA 10 TOBOLY TpaHcdac-
IIHAJIBHOI'O TpOM603a BBIIIOJIHAJIX B CPOYHOM IHOPAAKE B JAEHb
nocTymieHuss nanueHTa. OCHOBHOM 3ajaueil onepalnoHHOTO
BMemarenbeTBa mpu BTd GobInoit MOIKOKHON BEHBI, OCIOXK-
HCHHOM TpaHC(baCL[I/IaHbH])IM TpOM603OM SBJIsJIACh JIMKBU QMU
yrpo3sl Tpom003a riybokux BeH u npodunakruka TIJIA. Yun-
TBIBasi HEOOXOAMMOCTD IIPOBEACHHS ITOTYOTKPBITOM TPOMOIKTO-
mMud Ha npobe BanbcanbBel n3 cadeHodpeMopanbHOro CoycTs,

o0rieit OeApeHHON BEHBI, 00BEM OIEPAIIMOHHOTO BMEIIATEb-
CTBa COCTOSUI B TPOMODKTOMHUH, KPOCCOKTOMHH, MPOJOJILHOM
YIIMBAaHUHU YCThsl OOJIBIION MOIKOXKHON BEHBI, KOPOTKOM CTpPHU-
nuHre Ha 6ezpe (puc. 2). [lpu e Tpomba Gonee 3 cM win
qacTU4HON (ukcarmu (oTHpyromeld BepXyLKH K MepeaHen
CTeHKe oOleil OeapeHHON BeHbI, a TaKke Nnpu (JIOoTalUH B
Hapy>XHOH MOAB3IOIIHON BeHE, TPOMOIKTOMHS Uepe3 BEHO3-
HBII pa3pe3 0O0JbIION MOAKOKHON BEHBI OlTacHA HHTpaoIepa-
HUOHHOU TpoMO03IMOOIHeEl IerouHOl apTepuu MPU TPaKIHK
TpOMOOTHYECKUX Macc yepe3 cadeHodeMopanbHOe COyCThe,
BCJICJICTBMU (pparMeHTalMU TPOMOa U MUTPALIMHU TIOCIESTHETO
B JIETOYHOE COCYMCTOE Pyciio. B Takux ciyd4asx cieayeT Bbl-
MOJHATH TPOMOIKTOMHIO Yepe3 BEHOTOMHBII pa3zpe3 oOiieid
6enpeHHoi BeHbl. HeoOX0AMMBIM yCIIOBHEM BUIIOIHEHHS Be-
HOTOMHH 00IIIeH OCAPEHHONW BEHBI SIBJISCTCS IUPOKAst MOOHU-
JU3alys U BBIIEICHUE Ha JiepyKalikaX OeJPeHHBIX BEH M UX
npuToKoB. [Tocie BBITOMHEHNSI TPOMOIKTOMUY U BU3yaJIbHOU
OLICHKH OTCyTCTBI/Iﬂ IMPUCTEHOYHBIX HaJ'[O)KeHI/Iﬁ Ha CTCHKax
oOriell GepeHHON BEHBI YCThe OOJIBIION MOAKOKHON BEHBI
CJIEZlyeT OTCeUb, @ BEHOTOMHBIW pa3pe3 yIIUTb HeNPEPbIBHBIM
mrBoM HUTKOH 5/0 «IIposen» (puc. 3). [lepen BbIMOJHEHUEM
BEHOTOMHH 00513aTelIbHO BHYTpUBeHHO BBOIAT 5000 ex. re-
napuHa. B craHgapT omeparMBHOTrO JieueHHs! 00s3aTeNIbHO
BXOJSIT KPOCCOKTOMUS U KOPOTKMH CTPUIUHT OOJIBIION MOA-
KOYKHOM BEHBI Ha Oefpe.

Puc. 2. Hnmpaonepayuonnoe pomo: mpombskmomus ¢ obujetl beopenol éenvl (a)
€ nocnedyowuM YUusanuem 6eHomomHo2o paspesa (0)

Puc. 3. Tpombsxkmomus ¢ HapysHCHOU NOOB30OUIHOT 8€HbI — UHMPAONEPAYUOHHOE Pomo (a)
u cxemamuueckoe usubpasicerue (6), ¢ NOCIEOVIOWUM YUUBAHUEM 6EHOMOMHO20 paspe3a obuell OeopeHHol 6eHbl (8)
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Puc. 4. Tpombuposannuiii nepghopanm Koxxema: ynompasgykosasn kapmuna (a) u unmpaonepayuonuoe gomo (6)

Ta6ﬂut;a. Onepamueyble emewamelbCmed, 6blNOJIHEHRble nayuenmam ¢ mpchqbacuuaﬂbelM mpOM603OM

Ne OnepaTuBHbIE BMELIATEILCTBA KomnyectBo
1. OTKpbITast TPOMOIKTOMUSI U3 YCThsI OOJIBILION MOAKOKHOM BEHBI, KPOCCIKTOMUSI, (I1eOIKTOMHUSE 28
2. [onmyoTkpreiTas TpOMOIKTOMUS U3 00IIEH OEIPEHHON BEHBI, KPOCCIKTOMHUS, (PIICOIKTOMHUS 7
3 OTKpbITast TPOMOIKTOMUSI M3 00IIel OeJpeHHOIT BEHBI (C BEHOTOMHUEH o01ei OelepHHON BEHbI), 4
’ KPOCCOKTOMUSL, (IIeOIKTOMHS
4 OTKpbITasi TPOMOIKTOMHUS M3 HAPY)KHOI MOAB3IOIIHOI BeHbI (C BEHOTOMHUEW o01ueil OeepHHOI 3
’ BEHBI), KPOCCIKTOMHUS, (hrieO3KTOMUS
4. OTKpBITas TPOMOIKTOMHES U3 IEP(POPAHTHBIX BEH, KPOCCIKTOMUS, (h1e0IKTOMUS 3
Bcero 45

IIpu TpomMOOTHYECKOH OKKIIO3MH HECOCTOSTEIBHOH Tep-
(hopaTHO BEHBI HAa TOJICHU BBHITTOIHSIIN OTKPBITYIO TPOMOIK-
TOMHUIO JI0 MTOTYyYCHHS YAOBIETBOPHUTEIHHOTO PETPOTPATHOTO
KpOBOTOKa C ToOCHenyomei cyOodacuuanbHOR MepeBsI3Koi
nocienHei (puc. 4), KOTOPYIO MPU HATHYHH TOTAIEHOTO BEp-
THKaJTBHOTO pe(IIIOKCa JOMOTHSIIN KPOCCIKTOMHUEH U KOPOT-
KHM CTPUIIHHTOM.

OmnepaTHBHbBIC BMEIIATENbCTBA y TanneHToB ¢ BT® Gombmroit
TIO/IKO’KHOM BEHBI, OCIIOKHEHHBIM TpaHC(hacIHaIbHBIM TPOMOO-
30M, IIPEJICTABICHBI B TaONIHIIE.

Bcem manmentam ¢ BT® 60mbI0i MOAKOKHONW BEHBI, OC-
JIO’)KHEHHBIM TpaHC(hacuanbHBIM TPOMOO30M, B J0- M IOCTO-
MIePaIliOHHOM TIEPHOAE Ha3HAYalH KOHCEPBATHBHOE JICUCHHE
COIYIACHO TIPOTOKOJIAM JIeYeHHUSI TPOMOO030B IITyOOKUX BEH.

Ha ¢one mpoBopmMoOro jedeHuss HA y OAHOTO MAIMEHTa B
paHHEM TOCIIEONePaMOHHOM NepHoie He HAaOIoaamy mpu3Ha-
KOB TPOMOOAMOOIINH JIETOUHOH apTepuu. B oTnanmeHHOM mocie-
OTIEPalMOHHOM IIEPHOJIE Y BCEX MAlMEHTOB PEIUANB BapPUKO3-
HOH OONe3HM B TEYEHHH rofja He OTMEUEeH.

Taxkum 00pa3oM, XUPYpPruueckoe Je4eHHe BapuKOTPoMOod-
stebuta B OacceiiHe OONBIION MOAKOKHOM BEHBI, OCIIOKHEHHO-
ro TpaHc(hacIHaTbHBIM TPOMOO30M, TO3BOISIET MPEXYTPEANUTD
TpoMO03 TITyOOKUX BEH M MPOBECTH MPOMMIAKTHKY TPOMOOIM-
0O0ITHH JIETOYHON apTepHH, TMBKUANPOBATH BOCXOASIINE (OPMBI
BapuKOTpoMOOdIeOuTa.

Iepcnexmuewl Oanvretiuux uccredosanuil. OCTaroTCs HE pe-
IIEHHBIMH CIIETYIOIIHE BOTIPOCHI:

1. Cnenyer 5 3aKaHYMBATH TPOMOIKTOMHIO HE MEPEBSI3KOM
KyJBTH OONBIION TOJKOKHON BEHBI, a €€ OTCEYEHHEM H TPO-
JTOTBHBIM YIIMBAaHUEM 001Iel OepeHHON BEHBI?

26

2. Yro menarh ¢ BAPUKO3HO PACIIMPEHHBIM CTBOJIOM OOJBIION
TIOJIKOKHOM BEHBI Ha TOJIEHH, KOTOPBIA OCTaeTcs MOcie Kpoc-
COKTOMHH U KOPOTKOTO CTPUIIHHTA?

3. Caenyer Ju MpH TOTAJIFHOM BapHKOTpoMOO(ednuTe 3aKaH-
YHBATh OTEPALHIo (GIeOOIeHTEe30M BO N30eKaHNe MPOTATKHBa-
HUSI TPOMOOTHYECKHUX MacC B TITyOOKHE BEHBI ITPU BEHEKCTpPaK-
IIUH 30H10M?

4. J1oCTaToO4HO JIN OTPAaHUYHUTHCS KPOCCOKTOMUEH U KOPOTKUM
CTPUINIIMHTOM IIPH BapUKOTpoMOOodIeOnTe Ha TOICHU?

5. Ecin BapukoTpoMO0QaeOuT BO3HUK Ha Oe/ipe, TO JOCTaTOYHO
JIM KPOCCOKTOMUH 1 KOPOTKOTO CTPUNIKHTA Ha Oenpe?
BbIBOIBI.

1. IIpu BapukoTpoMO0peduTe, 0CI0KHEHHOM TpaHChacnaib-
HBIM TPOMOO030M, OCHOBHBIM CTAHJAPTOM JICICHHS CIIeTyeT CUH-
TaTh TPOMOIKTOMHUIO C JabHEHIIeH MpoQHIaKTHKON penuanBa
3a0011eBaHus ¥ TPOMOOIMOOIHH JIETOYHOH apTEPHH.

2. Ilpu TpomOo3ax meppOpPaHTHBIX BEH CIEAYET BBIOIHATH
cyOdacmaibHy0 TPOMOIKTOMHEIO C IOCTEAYIOMIEH MepeBsI3KOit
nepdopanra.

3. Bcem manmenTaM ¢ TpaHc(hacuatbHBIM TPOMOO30M HE3aBU-
CHMO OT 00beMa OTIepaTHBHOTO BMEIIATENbCTBA CIIeLyeT Ha3Ha-
YUTB JICYCHHUE KaK P TPOMO03€e IITyOOKHX BEH.
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SUMMARY

TRANSFASCIAL THROMBOSIS IN THE GREAT SA-
PHENOUS VEIN BASIN

Filip S., Rusyn V., Hadzheha I.

Higher State Educational Establishment of Ukraine “Uzhhorod
National University”, Uzhhorod, Ukraine

Objective - to evaluate the effectiveness of surgical treatment
of varicothrombophlebitis complicated by transfascial thrombo-
sis.

The results of examination and treatment of 45 patients with
varicothrombophlebitis of the great saphenous vein complicated
by transfascial thrombosis.

The indications for surgical prophylaxis of pulmonary embo-
lism in transfascial thrombosis in the basin of the great saphe-
nous vein have been substantiated. In the postoperative period,
all patients with transfascial thrombosis, regardless of the radi-
cal nature of the surgical intervention, were offered to prescribe
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treatment as in deep vein thrombosis. The introduction of active
surgical tactics in transfascial thrombosis allows for effective
prevention of pulmonary embolism.

In varicothrombophlebitis complicated by transfascial throm-
bosis, thrombectomy with further prevention of recurrence of
the disease and pulmonary embolism should be considered
the main standard of treatment. For perforating vein thrombo-
sis, subfascial thrombectomy followed by perforating ligation
should be performed. All patients with transfascial thrombosis,
regardless of the volume of surgery, should be treated as for
deep vein thrombosis.

Keywords: varicothrombophlebitis, transfascial thrombosis,
pulmonary embolism, pulmonary embolism, thrombectomy.
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TPAHC®ACIHIUAJIBHBIA TPOMBO3 B BACCEWMHE
BOJBIION MOAKOKHOM BEHBI

®uwmn C.C., Pycun B.B., I'agxera ..

Bovicuee cocydapcmeennoe yuebnoe 3asedenue Yxpaunol *“Voic-
20POOCKUL HAYUOHATILHBIU YHUGepcumemy, Ykpauna

Lenb wccnenoBanust - oreHka 3()QEKTUBHOCTH XUPypruye-
CKOTO JICUCHUSI BAPUKOTPOMOOGIIeOnTa, OCIOKHECHHOTO TPaHC-
(hacmanbHBIM TPOMOO30M.

[IpoBenen ananu3 pe3yabTaToB 00CIEA0BaHMS U JeueHus 45
OOJIbHBIX BAPUKOTPOMOO(ICOUTOM OOBIION TOJKOKHON BEHBI,
OCJIOKHEHHBIM TpaHc(acuuaaIbHBIM TPOMOO30M.

OO0ocCHOBaHbI MMOKA3aHUSI K XUPYPrUYECKOW MpoduiakTuke
TPOMO03MOOINH JIETOYHOU apTepuH NpU TpaHChacHUaTbHBIX
TpomOo03ax B GacceliHe OOJBIIOI MOIKOKHON BeHbI. B mocite-
OIepallMOHHOM IIepHOJIe BCEM MALMEHTaM ¢ TpaHchacuuaib-
HBIM TpOM603OM HE3aBUCUMO OT pauKaJIbHOCTH OIIEPATUBHOT'O
BMEILIATENILCTBA HA3HAYACTCS JICYCHUE KaK MPU TPoMOo3e Iiry-
OoKuX BeH. BHenpeHue akTHBHON XUPYPruuecKoil TaKTUKU IpH
TpaHcdacuuaabHOM TPOMOO3e TO3BOJISIET HMPOBOAUTH dPdex-
TUBHYIO POGUIAKTHKY TPOMOOIMOOINH JIETOUHOI apTepuH.

IIpu BapuxoTpoMO0OGICOUTE, OCIOKHEHHOM TpaHChACIIH-
AJIBHBIM TPOMOO30M, OCHOBHBIM CTAHJIAPTOM JICUCHHUS CIICyeT
CUMTaTh TPOMOIKTOMHUIO C JalibHEHIIEH MPOQHUITaKTHKOI peru-
nuBa 3a00s1eBaHusl 1 TPOMO0IMO0IMH JlerouHoit aprepun. [lpu
TpoM003ax neppOpaHTHBIX BEH CJIEAYeT BBINOIHATH cyOdac-
[UAJbHYI0 TPOMOSKTOMHIO C MOCICAYIOIICH MEepeBsI3KOil mep-
(dopanra. Beem marpeHTam ¢ TpaHchaciuaibHBIM TPOMOO30M
HE3aBHCHMO OT 00beMa ONepaTHBHOIO BMEIIATeIbCTBA CICAYET
Ha3HA4yaTh JICYCHUE KaK Npu TpoMO03e MTyOOKHX BEH.
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MANAGEMENT OF ESOPHAGEAL PERFORATION: A CASE REPORT

!Gurgenidze M.,|'Magalashvili D.| !Akhmeteli L., ?2Nemsadze G., 'Lomidze N.

The First University Clinic of Thilisi State Medical University, Department of General Surgery; Department of Surgery Nel;
’Department of Radiology, Georgia

Esophageal perforation (EP) is a devastating condition. In
modern times it is still associated with substantial morbidity and
mortality. [3]. Injuries to the esophagus represent a rare but po-
tentially lethal clinical condition. Emergency management is a
challenge and mortality remains high [13]. Spontaneous perfo-
ration, referred to as Boerhaave’s syndrome, accounts for only
15% of cases of esophageal perforation, foreign bodies for 14%,
and trauma for 10% [11]. The common denominator of all these
heterogeneous conditions is the contamination of surrounding
spaces with digestive contents and the evolution to severe sepsis
and death in the absence of timely diagnosis and appropriate
treatment. Mortality of esophageal perforation ranges between
10% and 20% and the delay in treatment is the most important
survival predictor [8, 10].

Case Report. 62-year-old male patient came to Surgical De-
partment of the First University Clinic of Tbilisi State Medical
University on 17.10.2018 15:00. The patient complained of pain
in the chest cavity, especially after eating, shortness of breath,
fever, chills, weakness. The patient felt pain in the chest cavity

after eating 4 days before hospitalization. Despite this, the next
day, he took alcohol in large quantities. Last night he felt a sharp
pain in the chest cavity. In the ER department, the patient under-
went a clinical examination. laboratory tests were carried out.
Computed tomography of the thoracic cavity enhanced by per os
contrast was performed. CT scan revealed pneumomediastinum,
extravasation of contrast medium at the level of the 8th thorac-
ic vertebra. The size of the defect was 2.1 cm. Contrast agent
spread partly paraesophagially, partly in the preaortic space. It
did not spread into the abdominal cavity. Found infiltration in
the basal segments of the lungs on both sides. A small amount
of fluid was detected in both pleural cavities (Fig. 1,2). Esopha-
gogastroduodenoscopy revealed a defect in the esophagus at the
level of 32 cm from the incisors. Dimensions of defect were

2.0 - 3.0 cm. Patient was hemodynamically stable, spO, — 91%,
t - 38,4°C, cor - rhythmic tones, muffied, pulmo - auscultatory
marked weakened breathing on both sides in the lower lobes
and crepitus. Diagnosis - perforation of the lower third of the
thoracic part of esophagus, acute mediastinitis.

Fig. 1. Axial section. Mediastinal window. Contrast agent in-
troduced per os was noted in the esophagus and spread outside
its lumen — extravasation. Paraesophageal emphysema
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Fig. 2. Axial section. Bone window. Contrast agent introduced per os
was noted in the esophagus and spread outside its lumen — extravasa-
tion. A defect with a diameter of 2.1 cm was noted on the anterior wall
of the esophagus. Accumulation of large amounts of contrast agent was
noted ventrally of the esophagus. Paraesophageal emphysema
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An urgent operation was performed on 17.10.2018 21: 40 -
18.10.2018 00:35. Left-sided posterolateral thoracotomy, medi-
astinotomy, suturing of the defect, buttressing of the sutures with
the mediastinal pleura, washing and drainage of the mediastinum
and left pleural cavity were performed. Intraoperatively 400 ml
of turbid fluid was found in the left pleural cavity. Fluid was aspi-
rated from the pleural cavity. The mediastinal pleura in the lower
third was inflamed, edematous. On palpation, fluctuation was felt.
Wide mediastinotimy was performed. Food debris and also a dark,
cloudy liquid, both in large quantities were noted in the mediasti-
num. Food debris and liquid were completely evacuated from the
mediastinum. A large defect (up to 3 cm in diameter) was found
in the lower third of the esophagus. The edges of the defect were
sharply inflamed, edematous, loosened. Esophagus was mobilized.
A defect was sutured with technical difficulties and was buttressed
with a mediastinal pleura flap. The mediastinum was washed with
saline solution. Nasogatric tube was inserted. Drainage with active
aspiration was placed in the mediastinum. The mediastinal pleura
was closed with rare sutures. The pleural cavity was also washed
with saline. Drainage with active aspiration was placed in the left
pleural cavity. The thoracotomy wound was sutured in layers. After
that, a Witzel gastrostomy was performed.

After the operation, the patient>s treatment continued in the
intensive care unit. Antibiotic therapy with cefepime, vancomy-
cin, metronidazole was carried out. Bacteriological examination
of fluid taken from the mediastinum during surgery revealed the
growth of Candida albicans. Hence, fluconazole was included
in the treatment. In addition, infusion therapy, gastroprotec-
tion, anticoagulation, symptomatic therapy was carried out.
On 22.10.2018 antibiotic therapy was adjusted and meropenem
was included instead of cefepime. In the Postoperative period, a
small amount of hemorrhagic discharge was observed from the
pleural drainage. Small purulent discharge from the mediastinal
drainage was also noted.

Throughout the hospitalization, the patient was adequately
nourished first with a gastrostomy tube and then per os.

Extubation was performed on 25.10.2018. CPAP therapy was
conducted periodically. Bacteriological examination of blood, pleu-
ral and mediastinal effusions, X-ray and CT examinations of the
chest cavity were carried out periodically according to indications.

Hectic fever appeared (39°C) on 03.11.2018. CT of chest cav-
ity was performed. The study revealed free air paracsophageally in
the region of the lower third of the esophagus. Extravasation of per
os contrast agent was noted. Contrast agent spread in both pleural
cavities. Infiltrative changes were noted in both basal segments of
the lungs. Pleural separation on the right side was 7.6 cm and on the
left - 3.7 cm. Pleural drainage was also placed on the right side. 200

ml of reddish brown exudate was obtained. This time, bacteriologi-
cal examination of pleural exudate revealed Klebsiella pneumonia.
Antibiotic therapy was corrected. Colimycin was prescribed instead
of meropenem and vancomycin.

Since leakage was noted, it was decided to place an esophageal
stent in the area of the defect. Stenting with a self-expanding cov-
ered metal stent was performed on 05.11.2018. After that the patient
was fed with liquid meal per os. Temperature returned to normal.
The patient’s condition gradually improved. On radiographs, infil-
trative changes in the lung tissue were no longer observed. Labo-
ratory tests improved and on November 17.2018 the patient was
transferred from the intensive care unit to the surgical department.

The right-sided pleural drain was removed on 19.11.2018.
On 20.11.2018, the control X-ray examination revealed stent
displacement. It was corrected endoscopically. Since there was
no more discharge from the mediastinal and left-sided pleural
drains, after control X-ray examination, they were removed on
26.11.2018. CT with per os contrast was performed. Extravasa-
tion of contrast was no longer noted (Fig. 3).

Fig. 3 Axial section. Mediastinal window. A stent was marked
in the lumen of the esophagus. Adjacent soft tissues were infil-
trated. Fluid and gas masses were noted in both pleural cavities

A complication in the form of bleeding was noted on 01.12.2018.
Bleeding was controlled conservatively. Esophagogastroduode-
noscopy was performed but active bleeding was not found. Stent
position was adequate. Anemia was corrected by RBC transfusion.
Recurrence of bleeding was not observed. On the control X-ray ex-
amination, the position of the stent was correct.

Finally, stent was removed and on 07.12.2018 the patient was
discharged from the clinic in good condition. Control CT with
per os contrast was performed (Fig. 4).

Fig. 4 Axial section. Mediastinal window. a - Paraesophageal infiltrative changes were reduced. Fluid and gas masses of pleural cavities
were reduced too; b - Contrast agent introduced per os was noted in the esophagus and did not spread outside its lumen, no extravasation
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Table. Criteria for non-operative management of esophageal perforations

Delay in management

Early: less than 24 h

Clinical presentation

Absence of symptoms and signs of sepsis

Radiological criteria

Cervical or thoracic location of the esophageal perforation
Contained perforation by surrounding tissues

- Intramural

- Minimal peri-esophageal extravasation of contrast material with
intra-esophageal drainage

- Absence of massive pleural contamination

Esophageal characteristics

No preexistent esophageal disease

Possibility of close surveillance by expert

esoph
Other P

radiol

Auvailability of round the clock surgical and

ageal team

ogical skills

Patientwith esophageal perforation |

| Calculation ofthe PSS based on clinical/diagnostic findings at the time of presentation

Low PSS Group
(0-2)

Contained Leak

(B3-5)

Individualized

Strategy Cancer

Medium PSS Group

Esophageal

Patientfit for aggressive
treatment

Simple Endoscopic
Conservative Stenting
Management VS.
Primary Repair/ =
Repair over drain Simple
Conservative
Management

Pre-existent

Esophageal Pathology/
Subtotal Destruction of
The Esophagus

Operative Management

MNon-operative
Management

Choice of Procedure based on:

Extentof Esophageallinjury
Pre-existent Pathology

Yes m Site of Perforation
Consider Primary Repair/
Emergency Repairover drain
Esophagectomy VS.
Endoscopic
Stenting

Fig. 5. Pittsburgh suggested a perforation severity scoring system

Within two years from the moment of injury of the esophagus,
the patient feels well, takes food without problems, refuses to
conduct control studies.

Esophageal perforation is an emergency situation that re-
quires quick decision making to save the patient.1-4 A multitude
of operative strategies have been suggested to deal with esopha-
geal disruption [27].

In our case, we cannot assert with absolute accuracy, but can
only guess that the perforation was the result of a foreign body
(for example, a bone accidentally swallowed while eating). It
took 4 days from the moment of the onset of pain to hospital-
ization. The patient himself associates a plentiful meal and the
onset of pain. There was no vomiting. So, we consider this case
as perforation by a foreign body.

Contrast-enhanced computed tomography (CT) and CT
esophagography is the imaging examination of choice in pa-
tients with suspicion of EP. CT is highly sensitive (92-100%) in
detecting EP and helps to asses extension to adjacent structures
(collection of air or fluid in the mediastinum, pleural and intra-
peritoneal effusions) and to guide initial therapy. CT can also
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eliminate other conditions that may mimic EP (aortic dissection,
esophageal intramural hematoma, etc.) [4,20,28,39]. In select
cases, contrast-enhanced esophagogram (gastrografin/barium)
may provide useful information regarding the location and the
contained character of EP [20]. Indirect signs of esophageal in-
jury can also be seen on a plain chest radiograph (pleural ef-
fusion, pneumomediastinum, subcutaneous emphysema, hydro-
thorax, pneumothorax, and collapse of the lung) [30].
Non-operative management (NOM) of EP can be considered
in stable patients with early presentation, contained esophageal
disruption, and minimal contamination of surrounding spaces
if highly specialized surveillance is available. The criteria de-
veloped by Altorjay et al. [2] more than two decades ago are
still the mainstay of non-operative management (Table). Endo-
scopic treatment is the gold standard for closing EP that occur
and are recognized during an endoscopic procedure. New in-
terventional endoscopic techniques, including endoscopic clips,
covered metal stents, and endoluminal vacuum therapy, have
been developed over the last several years to manage esophageal
perforation in an attempt to decrease the related morbidity and



GEORGIAN MEDICAL NEWS
No 9 (318) 2021

mortality [36]. Endoscopic clip placement (through the scope
clips, over the scope clips) is currently the standard method for
closing small (<2 cm) luminal perforations [5, 23]. Endoscopic
stents (partially or fully covered self-expandable metal stents,
self-expandable plastic stents) can be used to cover larger de-
fects or complete unsatisfactory clip closure [32]. In a recent
review, the use of self-expandable stents for the treatment of
esophageal leaks (spontaneous, iatrogenic, and postoperative)
resulted in 88% success and 7.5% mortality rates. These results
compared favorably with outcomes of surgery (83% success and
17% in hospital mortality) leading the authors to conclude that
esophageal stenting can be successfully applied as an alterna-
tive therapeutic strategy in EP [25]. Minimal 2—4-week duration
of stent placement has been advocated to allow sealing of the
perforation. Esophageal stent placement is probably just as ef-
fective as surgical repair for the treatment of iatrogenic EP [17].
Endoscopy may be used as definitive treatment either alone or
in combination with interventional radiology or surgical proce-
dures (drainage of pleural abscess, or compressive pneumotho-
rax, etc.) [6]. Successful closure of esophageal defects by pri-
mary or rescue endoluminal vacuum therapy has been recently
reported and may represent a promising alternative treatment for
EP[21,31]. In patients with late presentation and in patients with
non-endoscopic EP, the use of endoscopy as first-line therapy
may be considered. Although successful endoscopic manage-
ment has been reported in select Boerhaave [19,33,38,39] pa-
tients with minimal symptoms and signs of sepsis, concerns on
patient safety warrant caution regarding first-line use of endo-
scopic treatment under such circumstances [6,33]. Endoscopic
stenting is a useful adjunct treatment tool in patients with persis-
tent leakage following surgical treatment of EP [9, 14].

More recently, the Pittsburgh classification has been devel-
oped to include an esophageal perforation score based on ten
clinical and radiological factors to help decision-making for
patients with EP [1]. The score has been validated in a multi-
national study, and it has been suggested that low score (< 2)
patients might be eligible for non-operative management [27].

In recent years interventional endoscopy and radiology have
further broadened the spectrum of available treatment options.
Modern nonoperative management ranges from conservative
treatment to advanced interventional procedures. Against this
background the group from Pittsburgh suggested a perforation
severity scoring system (PSS) [1]. PSS can be used to stratify
patients with esophageal perforation into distinct subgroups
with differential morbidity and mortality outcomes. Further-
more, PSS strata could be used to identify candidates for nonop-
erative management [27, 29, 35].

Morbidity, frequency of operative treatment, length of stay,
and mortality were strongly associated with the score value.
Stratification was performed by creating low- (PSS 2), interme-
diate- (PSS 3-5), and high-risk- (PSS>5) groups. The low-risk
group had significantly better outcomes regarding morbidity,
mortality, and length of stay compared with the other groups.
Moreover, frequency as well as dimension of operative treat-
ment was significantly lower. These observations lead to con-
clude that affiliation to group 1 (low PSS) is associated with
more favorable outcome and might be an indicator for possible
nonoperative treatment. The fact that each of the most threaten-
ing variables, esophageal cancer and circulatory shock, is as-
sociated with 3 points and therefore by definition excluded from
group 1, adds further support to this conclusion [26, 27] (Fig. 5).

Esophageal stent placement for the treatment of an acute per-
foration or an intrathoracic anastomotic leak after esophagec-
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tomy has become a recognized treatment option for selected pa-
tients. These patients include patients with an intrathoracic leak
without esophageal necrosis or a mucosal injury greater than 6
cm in length. Stent placement for an acute perforation offers the
potential advantages of earlier oral nutrition, a reduced hospital
stay, and avoidance of the morbidity and recuperation associated
with an operative repair while achieving success rates that com-
pare favorably with traditional primary closure [15]. Esophageal
stent placement for an anastomotic leak offers the same advan-
tages and appears to significantly reduce the rate of anastomotic
stricture requiring treatment compared with reoperative repair
or expectant management [16]. However, untoward events have
been reported after esophageal stent placement for the treat-
ment of an anastomotic leak or acute esophageal perforation.
These include fistulization with vascular structures, migration
with distal bowel obstruction, airway fistulization or compres-
sion, esophageal necrosis, and stent fracture or degradation
[14,18,37].

The risk of significant complications related to the use of an
esophageal stent to treat an intrathoracic anastomotic leak or
acute perforation was significantly reduced when the stent could
be removed in less than 14 or 28 days, respectively. Clinicians
using this technique are encouraged to adopt systematic criteria
for removing esophageal stents such as those outlined, which
include stent dwell time. This may allow a significant reduction
in the rare but serious complications reported in patients with an
acute esophageal perforation or intrathoracic anastomotic leak
treated with an esophageal stent [14].

Surgery should be undertaken in all patients who do not meet
NOM criteria. If surgery is indicated for EP, patients should be
taken to the operative room as soon as possible. Even minor
delays in surgical treatment may increase morbidity and mor-
tality rates. Mortality of patients managed within 24 h of EP is
under 10% compared to 30% after this time [1,7,8,12,20]. Gen-
eral principles of esophageal perforation management include
(1) excellent exposure, (2) debridement of non-viable tissue,
(3) closure of defect, (4) use of buttress to reinforce esophageal
sutures, and (5) adequate tube drainage. Primary repair is the
treatment of choice for EP with free perforation of the thoracic
esophagus. Management of perforation of the thoracic esopha-
gus relies on immediate interruption of mediastinal and pleural
contamination, debridement of the perforation to healthy tissue,
tension-free primary repair, and adequate external drainage [34].
Ases demand an individualized approach and it is difficult to
be proscriptive about the actual operative steps. Thoracotomy
will usually be required and the degree of pleural effusion or
visible wall defect on CT may guide the incision side. A lapa-
rotomy or laparoscopy will usually be required in addition to
enable construction of a feeding jejunostomy and possibly a
decompressive tube gastrostomy. The alternative is a nasogas-
tric tube or combination of tubes to allow decompression and
feeding. In general, a diversionary cervical esophagostomy (for
saliva) is not recommended. Buttressing the esophageal repair
with surrounding viable tissue (intercostal muscle flap, pleural
or pericardic patch) has been recommended to decrease the risk
of leakage. Drainage of the mediastinum and pleural cavity is
required and enteral nutrition remains an essential component of
the treatment plan [13].

If direct repair of thoracic EP is not feasible (hemodynamic
instability, delayed surgical exploration, extensive esophageal
damage) esophageal exclusion, diversion, or resection should
be performed. Repair over a large size T-tube can be used to
create a controlled esophago-cutaneous fistula and minimize
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mediastinal and pleural contamination [22]. Complete esopha-
geal diversion or thoracic esophageal resection is required in the
presence of large esophageal disruption; creation of a cervical
esophagostomy and feeding jejunostomy are mandatory in these
patients [34]. Resection is the best option in the presence of pre-
existing esophageal pathology [12,24]. If the patient survives,
colon interposition or gastric pull-up reconstruction are required
6—-12 months after complete diversion or resection of the tho-
racic esophagus [13].

In our case, hospitalization was late, there was an effusion
as in the mediastinum as in both pleura, mediastinitis was de-
veloped. An emergency operation was performed. After mobi-
lization of the esophagus, the defect was sutured and reinforced
with a pleural flap. After washing of the mediastinal and pleural
cavities, they were drained. Despite this, leakage developed.
Therefore, a stent was placed in the defect area endoscopically.
Complications in the form of stent dislocation and subsequently
developed gastroduodenal bleeding occurred. The first compli-
cation was corrected endoscopically and the subsequent one was
eliminated by conservative measures.

Thus, esophageal perforation continues to present a diagnostic
and therapeutic challenge despite decades of clinical experience
and innovation in surgical technique. Accurate diagnosis and
early treatment are essential to the successful management of
patients with this increasingly frequent condition. The diagnos-
tic errors and delayed treatment that result significantly increase
morbidity and mortality. A high degree of suspicion in clinical
situations that might be associated with or secondarily lead to
esophageal perforation; starting appropriate treatment within
24 h can be lifesaving under these circumstances. Both CT and
endoscopy are reliable diagnostic tools and their use should
be tailored to the patient condition. Definitive management of
esophageal emergencies should be undertaken in specialized
centers in which multispecialty expertise is available round the
clock. Despite all this, optimal therapy, especially after delayed
diagnosis, continues to evolve. Since the original description
of esophageal perforation more than 250 years ago, diagnosis
remains challenging, management remains controversial, and
mortality remains high.
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SUMMARY

MANAGEMENT OF ESOPHAGEAL PERFORATION: A
CASE REPORT

!Gurgenidze M.,|'Magalashvili D.| 'Akhmeteli L.,

*Nemsadze G., 'Lomidze N.

!The First University Clinic of Thilisi State Medical University,
Department of General Surgery; Department of Surgery Nel;
’Department of Radiology, Georgia

Esophageal perforation (EP) is a devastating condition. In
modern times it is still associated with substantial morbidity
and mortality. 62-year-old male patient came to Surgical De-
partment of the First University Clinic of Tbilisi State Medical
University on 17.10.2018 15:00. The patient complained of pain
in the chest cavity, especially after eating, shortness of breath,
fever, chills, weakness. The patient felt pain in the chest cav-
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ity after eating 4 days before hospitalization. CT scan revealed
pneumomediastinum, extravasation of contrast medium at the
level of the 8th thoracic vertebra. Esophagogastroduodenoscopy
revealed a defect in the esophagus at the level of 32 cm from the
incisors. Dimensions of defect were 2.0 - 3.0 cm. An urgent op-
eration was performed. Left-sided posterolateral thoracotomy,
mediastinotomy, suturing of the defect, buttressing of the su-
tures with the mediastinal pleura, washing and drainage of the
mediastinum and left pleural cavity were performed. A Witzel
gastrostomy was performed. After the operation, the patient’s
treatment continued in the intensive care unit. Since leakage was
noted, it was decided to place an esophageal stent in the area of
the defect. Stenting was performed on 05.11.2018. A complica-
tion in the form of bleeding was noted on 01.12.2018. Bleeding
was controlled conservatively. Finally, stent was removed and
the patient was discharged from the clinic in good condition on
07.12.2018. New interventional endoscopic techniques, includ-
ing endoscopic clips, covered metal stents, and endoluminal
vacuum therapy, have been developed over the last several years
to manage esophageal perforation. Surgery should be undertaken
in all patients who do not meet non-operative management cri-
teria. Buttressing the esophageal repair with surrounding viable
tissue has been recommended to decrease the risk of leakage. If
direct repair of thoracic EP is not feasible esophageal exclusion,
diversion, or resection should be performed. Repair over a large
size T-tube can be used to create a controlled esophago-cutane-
ous fistula and minimize mediastinal and pleural contamination.
Thus, esophageal perforation continues to present a diagnostic
and therapeutic challenge despite decades of clinical experience
and innovation in surgical technique.

Keywords: esophagus, perforation, injury, CT scan, esopha-
gogastroduodenoscopy, stent, nonoperative management, opera-
tive management.

PE3IOME

JIEUEHUE NEP®OPALIMU ITUINEBOJA: OIIMCAHUE
KIIMHUYECKOI'O CJIYYASL

'Typrennaze M.P., |‘Maranam3nﬂn 21.3.|, 'Axmerenn JLT.,
Hemcanse I.II., 'JIomunsze H.B.

Tepsas ynusepcumemcrkas xaunuka TOumucckozo 2ocyoap-
CMBEHHO20 MEOUYUHCKO2O YHUBEPCUMEMA, Oenapmamenm Xu-
pypeuu, denapmamenm xupypeuu Nel; 20enapmamenm paouo-
noeuu, I'pyszus

Iepdopanus numesona (I11) - cepbe3nas mpodiaema, KOTO-
past 1o ceil eHb acCOLMUPYETCsl CO 3HAUYUTENIbHOM 3aboieBa-
eMOCThIO U cMepTHOCThI0. 17.10.2018 1. B Xxupypruueckuii ae-
naprameHT [lepBoil yHUBEPCUTETCKON KIMHUKKA TOMIMCCKOTO
rOCy1apCTBEHHOI'O YHUBEPCUTETA IMOCTYIIMII ITALIMEHT, MY)KIHMHA
62 et ¢ xanobamu Ha GONM B TPYAHON MOJIOCTH, 0COOCHHO,
Hociie MpHeMa MHIINM, OJBIIIKY, JUXOPAJIKy, 03HO0O, 0O0IIyIo
cnabocTh. bomu B TpyHOI MONOCTH HAavalIKuCh 3a 4 JIHS 10 TO-
CliMTaJIM3aluu, IOCJIC nprueMa IuIu. KT BbIBUIA TTHEBMOIIE-
PHUTOHEYM, IKCTPABa3alMI0 KOHTPACTHOI'O BEIECTBA HA YPOBHE
VIII rpyznHoro no3Bonka. [Ipu 330¢haroractpoayoeHOCKOINH Ha
ypoBHE 32 CM OT pe3LOB BbIsBIICH Ae(EKT MUIIEBOIA PA3MEPOM
2,0-3,0 cm. IlpoBeneHa ypreHTHasi onepawys - JeBOCTOPOHHSI
TOPAaKOTOMHMS, MEIMACTHHOTOMHUS, yIIMBaHHEe aedexra, yKpe-
IIJICHHUEC IIIBOB MCZII/IaCTPIHaHbHOI\ﬁ HHCBpOﬁ, caHauus U OpPEHHU-
pOBaHHE CPEJOCTEHUS] W IUICBPAJILHOM MOJIOCTH. BbinomHena
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ractpocromust o Burnenro. [Tocie oneparun siedenue 60ib-
HOTO MPOJ0JIKAIOCH B PEaHNMAL[IOHHOM OT/eleHUH. [Tockob-
Ky BBISIBHJIACh HEAOCTATOYHOCTH IIIBOB, 6le'[O PEUICHO IMPOBECTU
CTEHTHUPOBaHHE yd4acTKa Jedekra. MaHUMysius MpoBeacHa
05.11.2018 . 01.12.2018 1. BBISIBIICHO OCJIO)KHEHHE B BUJIE KPO-
BOTCUCHUS, KOTOPOEC 6le'lO ](yl'[l/lpOBaHO KOHCEPBATUBHBIMU ME-
togamu. CtenT Obu1 yaaneHn u 07.12.2018 r. mauueHT BbIIMCAH
U3 KJINHUKHA B XOPOIIEM COCTOSHHH. 3a MOCICTHIE HECKOIBKO
JIET JJIst JieueHus repdopaliy MuIieBoaa pa3padoTaHbl HOBBIC
UHTCPBCHUMOHHBIC JSHAOCKOIMMYCCKUE METOAbI, BKJIHOYas DJH-
JOCKOITMYECKOEC KIIMITMPOBAHUE, CTCHTHUPOBAHUE IMOKPBITHIMHU
METAJUIMYECKUMHU CTEHTAaMHU, BHYTPHUIIPOCBETHYIO BAKyyMHYIO
Tepanuio. XUPYPruuecKoMy BMEUIATENbCTBY MOUICKAT BCE
MManyeHThbl, COCTOAHUE KOTOPBIX HE COOTBeTCTByeT KpUTECPUAM
HEOIICPATUBHOI'O JICUCHUS. I[Ilﬂ CHMIKCHHS pUCKa HEAOCTATOY-
HOCTH MIBOB, PCKOMCHAYECTCA YKPCIUJICHUEC IIBOB IHMIIEBOAA
OKPY’KaIOLIMMH JKH3HECIIOCOOHBIMU TKaHsAMU. [Ipr HEBO3MOXK-
HOCTH HAJIOXKCHHUSA INEPBUYHBIX IIBOB Ha )le(l)eKT l"py):lHOFO oT-
Jieria MUIIEeBO/A, CICAYET BBIIOIHNUTD BBIKIIOYCHHE, OTBEICHUE
WIH Pe3eKUUIo mnuiieBosa. T-o0pa3Hblii ApeHax OOJbLIOro
pasmepa MOXET OBbITh UCITOIB30BaH ISl CO3MaHUSI KOHTPOIUPY-
€MOr0 MHUINEBOAHO-KOKHOTO CBHUIIA ¥ MUHUMHU3AIMN HHOHUIIH-
POBaHHs CPEIOCTEHHUS U TICBPBI. TakuM 00pa3oM, HECMOTPS Ha
KJ'lPlHPI'-leCKPIIjl OIIBIT, HaKOl’lJ’[eHHbIﬁ JACCATUIICTUIAMU, 1 UHHOBA-
[IMM B XUPYPrHYECKOil TeXHHKe, mepdopanus MUIIeBoga mpo-
JIOJDKACT OCTaBaThCS BHI30OBOM KaK C JMArHOCTHYCCKOM, Tak U
ne4eOHON TOUKHU 3PSHUSL.
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ROLE OF DIACARAB (ACETAZOLAMIDE) AND TIMOLOL PREMEDICATION IN PREVENTION
OF CATARACT PHACOEMULSIFICATION COMPLICATIONS

Javrishvili V., Aleksidze A., Shurgaia A., Todria M.

David Tvildiani Medical University; Javrishvili Eye Clinic Oftalmij, Thilisi, Georgia

Cataract is an age-related disease and it is one of the main
causes of blindness all over the world. Cataract incidence in-
creases with age and while its frequency is 2.9% in the popu-
lation aged under 55, incidence reaches 40% in the population
over 75 years [1]. Most widespread method of treatment of
cataract is phacoemulsification of the opacified lens and im-
plantation of the new, artificial lens. Phacoemulsification can
be accompanied with numerous complications. The Complica-
tions are diverse and are classified in four main categories: 1.
Complications associated with anesthesia, such as damage of the
optic nerve (0.09-0.79%), retrobulbar hemorrhage (0.03-0.32%)
and impairment of eye pupil integrity (0.009-0.13%); 2. Surgical
complications, such as prolapse of vitreous body, supra-chorioid
hemorrhage (0.07%), detachment of Descement’s membrane,
intra-operative myosis, posterior capsule rupture (0.5-16%) and
zonular dialysis; 3. Early post-surgical complications, such as
anterior chamber narrowing, corneal leukoma, iris prolapse,
post-surgical entophthalmia and uveitis; 4. Late post-surgical
complications, such as refractive disorders and posterior capsule
opacification, i.e. secondary cataract [2]. The most widespread
complication is associated with the surgical factor and this is
rupture of the posterior capsule [3]. In this study the emphasis is
made on the prolapse of vitreous body, chamber narrowing, iris
prolapse, corneal leukoma and bleeding from iris.

Diacarb is diuretic, frequently used against hypertension. Its
active ingredient is Acetazolamide, it is used in Georgia, Russia,
Lithuania and Latvia with the name Diacarb. Acetazolamide is
carbonic anhydrase inhibitor, reduces excretion of hydrogen in
kidneys and increases excretion of water, sodium, potassium and
bicarbonate. It is also used for treatment of glaucoma, though
regular consumption of high doses causes electrolyte imbalance.

Timolol is non-selective beta-adrenoreceptor blocker admin-
istered for treatment of increased intraocular pressure topi-
cally, in the patients with open-angle glaucoma. Active ingre-
dient of the medicine is Timolol maleate reducing intraocular
pressure due to reduction of production of the aqueous hu-
mor. It impacts systemic pressure as well. Its effect achieves
maximum in 2 hours and lasts for one day. Side effects are
mostly local and include conjunctival hyperemia, edema of
cornea epithelium, visual blurring and itching. In the event
of prolonged action ptosis can develop as well. Contraindi-
cations include cardiovascular and respiratory system disor-
ders, especially bronchial asthma [4].

Most of the above listed pre-, intra- and post-surgery compli-
cations are associated with the variations of intraocular pressure
in the course of surgical operation. Goal of our study was assess-
ment of the role of Diacarb andTimolol in management of these
complications.

Material and methods. For several months, 500 patients
were specially selected for the study. They were divided into
control group including 300 patients and Diacarb-Timolol group
composed of 200 patients. The patients were aged from 57 to 84
years, in the control group their ages varied between 59 and 84
and in the treated group — between 57 and 81.

Control group included 183 females and 117 males while in
the treated group there were 118 women and 82 men.
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In the treated group the patients were prescribed single oral
dose of Diacarb and single topical dose of Timolol one hour be-
fore the surgery.

Before surgery all patients were subjected to standard oph-
thalmologic examination. All operations were conducted by one
and the same surgeon. Operations were conducted by means
of phacoemulsification machine Stellaris. For anesthesia there
was used tetracaine (topically) and lidocaine (retrobulbar anes-
thesia). Main incision was of 2.75 mm width and was made on
meridian corresponding to 12 o’clock while paracentesis — 1.1
mm, at meridians corresponding to 3 and 9 o’clock, irrigation
and aspiration was provided bimanually, irrigation bottle was
at 100 cm height from the patient’s level. Duovisc was used as
main viscoelastic. After the surgery all patients were instilled
antibiotics.

Results and discussion. As a result of study it was found that
in control group 42 (14%) of three hundred patients had com-
plications, while in Timolol group complications had only 10
patients (5%) of 200. Prolapse of vitreous body developed only
in one patient (0.33%) of 300 in control group while in the treat-
ed group such complication was not indicated at all (0%). Rate
of chamber Diacarb-Timolol). Iris prolapse was found in 12
patients (4%) of control group and 2 (1%) in Diacarb-Timolol
group. Corneal opacification was identified in 10 patients (3.3%)
of control group while this complication has not taken place in
he treated group. Iris bleeding is a very rare complication and in
this case it has developed only in 2 patients (0.67%) of control
group. It should be noted that incidence of intra-surgical myosis
was slightly higher in the treated group (5 patients, 2.5%), com-
pared with the control (7 patients, 2.33%) (Fig.).

Acetazolamide is a carbonic anhydrase inhibitor and it is
used for treatment of numerous diseases, including idiopathic
intracranial hypertension, many types of cardiac insufficiency
etc [5]. In ophthalmological practice it is used for treatment
of glaucoma (in topical Diamox form). Regular, systematic
administration of Acetazolamide can result in serious electro-
lyte imbalance and the physicians abstain from its prescribing.
There were conducted numerous studies dealing with the Ac-
etazolamide role in preventing phacoemulsification complica-
tions. Agarwal and Malik were the first (India), who showed
interest to this issue and found out that Acetazolamide plays
significant role in prevention of vitreous body prolapse [6].
Later Maria and Kale established that topical Acetazolamide
(Diamox) has slight but not significant effect on intraocular
pressure. At the same time, there was significant difference
in incidence of vitreous body prolapse between control and
medication groups. In case of iacarb, its risk was lower [7].
In 2014, study conducted by Hayashi, Yoshida, Sato, Manabe
and Yoshimura showed that in the patients with pseudoexfo-
liation syndrome, oral administration of Acetazolamide sig-
nificantly reduced intraocular pressure [8], especially for the
first 3-5 hours. The same scientists conducted research where
they compared effects of different hypotension remedies [9].
It was established that carbonic anhydrase inhibitor had the
best hypotensive effect within 4-8 hours after surgery, while
in 24 hours after the surgery the effects were equal.
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Fig. Bar chart of the percentages of complications in control and Diacarb-Timolol groups

Numerous studies were conducted about effects of Timolol
and combinations of anti-glaucoma medicine combinations
on post-surgical complications. In 2016, in Greece, Georga-
kopuolos and colleagues decided to assess the effects of beta-
blockers and carbonic anhydrase on post-surgical intraocular
pressure. Administration of the medicines provided desirable
effect and post-surgical pressure has reduced significantly
[10]. Studies conducted by Georg Rainer and colleagues in
2003 showed that combination of dorzolamide (also carbonic
anhydrase inhibitor) and Timolol, within 6 to 24 hours af-
ter surgery significantly reduces the pressure, though this do
not affect the pressure increases caused by viscoelastic in the
course of surgery [11]. In 2001, research conducted by the
same scientists compared the effects of Timolol -dorzolamide
and latanoptost on post-surgical complications. It turned out
that only combination of the drugs was effective [12]. Erdo-
gan and colleagues compared combinations of Timolol with
dorzolamide and Timolol with lataloprost and control group
though they could not find any significant difference between
three groups [13], though clinical studies conducted in 2016
in Russia confirmed that the patients who received ganfort
(bimaptost and tiumolol combination) had much lower in-
traocular pressure compared with the control [14]. Study by
Borazan and colleagues showed that the effects of various
medicines administered separately on post-surgical pressure
did not significantly differ [15].

In September 2017, Servet Centinkaya has conducted
large-scale study in Turkey, where he compared the effects
of systemic Acetazolamide and topical dorzolamide- Timolol
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combination on post-surgical complications and post-surgical
status for 6 months [16]. No significant difference between
the final results was found but, regarding numerous side ef-
fects of Acetazolamide, dorzolamide-tumolol combination
is recommended. Positive effect of dorzilamide- Timolol
combination on post-surgical intraocular pressure in case of
Steep-Trendelenburg surgery is confirmed as well [17].

All above mentioned studies make main emphasis on the
post-surgical intraocular pressure while in our study we have
paid great attention to such complications as vitreous body
prolapse, iris prolapse, bleeding from iris, intra-surgical my-
osis and anterior chamber narrowing that are mostly closely
associated with pressure variations in the course of surgery.
Regarding close relations between the pressure and compli-
cations considered, as well as apparently positive dynamics,
we should offer that further researches would substantiate the
results of our study.

Conclusion. Effect of oral and topical Acetazolamide and
Timolol combination in management of phacoemulsification
complications is already confirmed, but these complications
are mostly related to post-surgical intraocular pressure. In
our study we have noticed positive dynamics in prevention
of such complications as iris prolapse, iris bleeding, vitreous
body prolapse and anterior chamber narrowing. To reliably
substantiate the role in prevention of the mentioned com-
plications, further researches are required in this area. More
in-depth researches are required to compare effects and side
effects of Acetazolamide, timolol and other preparations in
intraocular pressure control.
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SUMMARY

ROLE OF DIACARAB (ACETAZOLAMIDE) AND TIMO-
LOL PREMEDICATION IN PREVENTION OF CATA-
RACT PHACOEMULSIFICATION COMPLICATIONS

Javrishvili V., Aleksidze A., Shurgaia A., Todria M.

David Tvildiani Medical University, Javrishvili Eye Clinic
Oftalmij, Thilisi, Georgia

Goal - measurement of Diacarb (Acetazolamide) and Timo-
lol effectiveness for prevention of cataract phacoemulsification
complications.

Study includes 500 patients, 300 of which comprise the con-
trol group and 200 patients were administered one dose of Dia-
carb orally, one day before the surgery and one topical dose of
oftan Timolol one hour before the surgery. The patients were
observed in the course of surgery, as well as in the post-surgery
period.

All patients received standard post-surgery medication, in-
cluding antibiotics, steroids and lacrimal substitutes for one
month. The operations were conducted by one and the same sur-
geon, using one and the same equipment.

Object of observation were such complications as vitre-
ous prolapse, narrowing of anterior chamber, iris prolapse, iris
bleeding, intraoperative corestenoma.

Rate of complications in the group treated with Diacarb and
Timolol was much lower, compared with the control.

Pre-surgical administration of Diacarb and Timolol reduces the
complication risks. More researches are required in this respect.

Keywords: Diacarb, Timolol, cataract phacoemulsification
complications prevention

PE3IOME

POJIb TIPEMEJIUKALIUU JTUAKAPBOM (ALLETA3O0JIA-
MU 1 TUMOJIOJIOM B [TIPO®UJIAKTHUKE OCJIOXK-
HEHU ®PAKOIMYJIbCUDPUKALIMA KATAPAKTBI

JxaspumBuiu B.I., Anexcnnze A.T., Hlypras A.T.,
Tonpus M.H.

Meouyunckuii ynusepcumem Jlasuoa Teunouanu, Iaznas kiu-
nuka Jicaspuweunu “Opmanomudoc”, Tounucu, [pysus

Lensb vccnenoBanust - onpeaeaeHue 3pPpeKTHBHOCTH JUaKap-
0a (auerazosaMHu1) U TUMOJIONA JIJIsl IPEBEHUUU OCIIOKHEHUH
(axosMysIbcHUKALUK KaTapaKThI.

Uccnenosansl 500 manuentos, 300 U3 HMX COCTABHIM KOH-
TponbHyt0 Tpymnmy, 200 manueHTOB MOIydald OJHOPA30BYIO
HEepOpANIBHYIO 103y Juakap0a 3a OIUH JCHb JI0 ONepalyy, a 3a
4ac 710 ONepaLH - OJHOPA30BYIO TOMHKAIBHYIO 103y O TaH TH-
MOJIOJa.
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Habnronenue Benoch Kak BO BpeMs OTEPAIliy, TaK U B TeUC-
HHE MOCICONEePAMOHHOrO repruoaa. Becem marpeHTaM mpoBo-
UM CTaHAAPTHYIO MOCIJICONEPAlMOHHYI0 MEIUKAMEHTO3HYIO
TEparnuio, BKJIIOYAIONIYI0O aHTHOMOTUKH, CTEPOHIBI M HCKYC-
CTBEHHYIO ClIe3y B TeYEHHE OJHOro mecsua. Onepanuu mpoBo-
JIWJIMCH OJHUM U TEM )K€ XHPYPIOM, HCIOJB3Ysl OJHO U TO JKe
o0opynoBaHuUe.

OOBEKTOM HAOJIIONEHUS SABIIAJINCHL TAKUE OCIIOKHEHMS, KaK

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

HpOJANC CTEKJIOBUAHOTO Tella, CY)KCHHE IepelHeil Kamepsl,
IPOJIANC Paay>KHOH OO0OJIOYKH, KPOBOTEUEHHE W3 pay’KHOH
000JI0YKH, MHTPAOTIEPALIMOHHBII MHO3.

IToxazarean OCIOKHEHHUI ObIIIN 3HAYUTEIIBHO HIDKE B IPYIIIIE
Jquakap0Oa U TUMOJIONIA B CPABHEHUH C KOHTPOJIBHOW TPYIIITOH.

[IpenonepanmoHHOe HCHONB30BaHUE AMAaKapda M TUMOJIOJIA
CHIDKAeT pUCK OclioKHeHHH. HeoOxomumo mnpoBelneHue Ialib-
HEeHIMX UCCIIeIOBaHUH B 3TOM HalpaBJICHUH.

Agboydy

©0535060m (539H>bMEsdowo) s modmamaon 3 dgeozsEool Gmeno
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UCCJIEJOBAHUE Y®OEKTUBHOCTH NMPSIMOM PECTABPALIUU ®POHTAJIBHOM I'PYIIIIbI 3YBOB
PABJIMYHBIMU ®OTOKOMITIO3UTHBIMU MATEPUAJIAMU

IMomnuii A.A., Bopucenko E.H., Kepumoa T.H., [Tomnuii 3.C.

Jlyeanckuil 2ocyoapcmeennulil MeOuyuncKkull ynueepcumem, Pybescnoe, Ykpauna

[Taronorum TBepABIX TKaHEH 3y0OB JOCTATOYHO YacTO BCTpe-
YarOTCs y B3POCIIOro U AETCKOIO HACEICHUS YKPauHBbL, IIPH 3TOM
OCHOBHBIMHY IPUYMHAMH MOTEPHU LEIOCTHOCTH aHATOMUYECKOH
(hopMBI 3y0OB SIBISIIOTCS Kapuec, TPaBMaTHYECKHE ITOBPEK/Ie-
HUS U HEKapuo3Hble nopaxeHus [1]. B paznuunbie rogst 10is
HACEJICHUS] CTPaHbI C JHAarHOCTHPOBAHHBIM KapHeCOM COCTaB-
JIsUla, 10 JaHHBIM HaydyHOH aureparypsl, oT 95 no 98%, uto
COOTBETCTBYET BECbMa BBICOKOMY I10Ka3aTENI0 pPacIpocTpa-
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HeHHOCTH 3aboneBanus [3]. HecMOTpst Ha HHTEHCUBHO Pa3BH-
BAIOIMECS] TEXHOJIOTHU B CTOMATOJIOTHH, Pa3paboTaHHBIC JUIs
9 PeKTHBHOTO BOCCTAHOBIICHUS 1e()EKTOB KOPOHKOBOH YacTH
3y0O0B, ¥ IPOQHITAKTHIECKUE MEPOIIPUSTHS, HAlIPaBICHHBIC Ha
[IPEJOTBPAILCHUE PA3BUTHs KapUeca U HEKapUO3HBIX IOpaxe-
HUll y Jeredl U B3pOCIBIX, AMUICMUONIOTUYECKUE [TOKA3ATEIN
PacCIpOCTPAaHECHHOCTH M MHTEHCUBHOCTH JTHX 3a00JeBaHUI Y
HACEJICHUS CTPAHBI IPOJOJIKAIOT YXYIIIAThCS.



GEORGIAN MEDICAL NEWS
No 9 (318) 2021

Jleuenne 3y6oB ¢ nedexramu TBEPABIX TKaHEW B MOCISIHUE
JNECATHICTHsI IPEAINOiaraeT He TOJbKO BOCCTAHOBJICHHE HX
aHaTOMHYecKoi (GopMbl U (QYHKLIUH, HO M BOCCO3JaHHE HJIH
yily4lieHue 3cTeTHYHOCTH. OCOOEHHO BBICOKHE TPEeOOBaHHS
HPEeIbSBIIIOT K pecTaBpauusiM (POHTAIBHON IPYMHIIBI 3y0OB,
BUIMMBIX TIPH pa3roBOpe WM yiblOke. Marepuaibl, KOTopble
UCIIONB3YIOT JUTS 3aMELICHHsS YTPaueHHBIX TKaHeH 3y00B, JIOIK-
HBI COOTBETCTBOBATH LICJIOMY DALY OIITUYECKUX XapaKTEPUCTHUK,
B YaCTHOCTH TaKHMX KaK I[BET, OTTEHOK, HACBIIIEHHOCTb, (Iyo-
pecueHnyst U npospadHocTh [2]. Haubosee cxokue onTuue-
CKHE XapaKTCPUCTUKU C TAKOBbBIMH €CTCCTBEHHBIX 3y603 HMCHOT
(OTOKOMIIO3UTHBIE U KEPAMHUYECKHE MaTepHabl, KOTOpPbIE TPH
UX palOHAIEHOM HCIOJIB30BAaHUH MO3BOJISIIOT B MOJHOM 00b-
€M€ BOCCTAHOBHUTHL BHEIIHHUI BUJ 3y603 U YJIy4YIlIUTb 3CTCTUKY
YJIBIOKH B LIEJIOM.

Ha cerogusimiHuii 1eHb CYLIECTBYIOT ABa METOJIa pecTaBpa-
UK Je(peKTOB TBEPAbIX TKaHEH 3y0OB, B YaCTHOCTH, HPSMOM
u HemnpsimMoi. IIpsMoil meTon nmpeamnonaraeT OAHOMOMEHTHOE
BOCCTAHOBJICHHE Pa3pyLICHHOH KOPOHKOBOM yacTu 3y0a mna-
[MEHTAa B CTOMATOJOIMYECKOM KpEecje C HCIOIb30BaHHEM
(OTOKOMITO3UTHBIX MaTepuajoB. [IperMyliecTBAMU TaKOTO
MO/IXO0/1a CIIeIyeT CYMTAaTh OTHOCHTEIBbHYIO CIICBU3HY, He3a-
BHUCHMOCTb OT 3y0O-TeXHHUYECKON J1abopaTopuu ¥ MaHyab-
HBIX HaBBIKOB 3y6HOFO TEXHHUKA, BOSMOXHOCTb KOPPEKIHUU
pecTaBpanuii, JedeHne B OgHO noceuieHue. [lpu Henpsimom
METOJIe pPEeCTaBpaldd H3rOTABIMBAIOT B Jaboparopuu Ha
LIPI(i)pOB]:lX WJIM QHAJIOTOBBIX MOJICJIAX YCJIIOCTH IAITUMCHTOB,
4TO IMO3BOJISIET YMEHBUIIUTHL BPEMS HAXOXIACHUS MMAallUCHTA
B CTOMAaTOJIOTMYECKOM Kpecie, 0ojiee TOYHO BOCCTAaHOBHTH
KOHTAKTHBIC IIYHKTbI U OKKJIFO3UOHHBLIC B3aMMOOTHOIUCHUA,
UCIIOJB30BAaTh KepaMHYeCKHe Marepuaibl ¢ 0Oojiee BBI-
COKHMH (1)1/13PIKO—MCX3.HPI‘[CCKI/IMI/I U DCTCTHYCCKHUMHU Xa-
PAKTCPUCTUKAMU. O)IHE:IKO CTOMMOCTb JAOIIOJITHUTCIBHOTO
000py/I0BaHHS ¥ CPOKH HU3TOTOBJICHHS CYL[ECTBEHHO Orpa-
HUYHBAOT BO3MOXHOCTb ITOBCEMECTHOI'O NIPUMEHECHUA Ta-
Koro meroja yedenus [7,9].

[TpsiMble pecTaBpaly BBIMOJIHSIIOT U3 (POTOKOMIIO3UTHBIX
MarepuasoB, KOTOpble 00JIaaroT ONpee/IeHHBIM HabopoM
Ka4€CTB IJId HOCTHXKCHHSA BBICOKHUX J3CTETHYECKUX PE3YJib-
TaTOB U OTHOCHUTECJIBHO HAACKHBIM IPOTHO30M. N 60J'll>H]>IX
C TaKMMU peCTaBpalUAMU, IPU HHMTCHLHOﬁ OKCIUTyaTanuuu,
HEpEJIKO BO3HUKAIOT OCJIOXHEHHS B BHJE CKOJIOB M TPELIHH
Marepuasa, U3MEHEHHUs ero IIBeTa, HapyIICHUS KpPaeBOro
npujeranvs, CTUPaAa€MOCTH, BOCHTAJIUTECIIbHBIX W3MEHEHUH CO
CTOPOHBI IYJbIIbI X TKaHeH mapoaoHTa BOCCTAaHOBJICHHBIX
3y00B. BeposiTHOCTh pa3BUTHSI TAKUX OCJIOKHEHHUU 3aBUCHT,
IPEKIE BCEro, OT MEXaHUYECKUX U OMOJOTHYECKUX CBOMCTB
camoro ()OTOKOMITO3UTA, CTEIECHH pPa3pyLICHUsT TBEPIbIX
TKaHel 3y0a, aHaTOMO-THCTOJIOIMYECKUX OCOOEHHOCTEH ero
CTPOCHMS U MaHyaJIbHbIX HAaBBIKOB cTOMaToJjora [8].

[MpeanoxenHoe GupMaMu-IPOU3BOAUTEISIMU pa3HOOOpa-
3¢ MaTepHalioB, MPEIHA3HAYCHHBIX I JICUCHUS aedek-
TOB TBEPJBIX TKaHEH 3y0OB MPSIMBIM METOIOM, 0€3yCIIOBHO,
paciupsieT apceHal CTOMAToJiora B IIMPOKOM CIIEKTpe KIIH-
HUYECKHUX CHTYalHi, OJHAKO OIpeesieT HEOJHO3HAuHbIC
pe3yibTaThl HCCIICAOBAHUMN, IIOCBAIICHHBIX KIMHUYECKO -
(EKTUBHOCTH PA3IUYHBIX rpynn GpoTtokoMno3utoB. OlueHka
HaJACKHOCTH TaKuX peCTaBpaLll/Iﬁ B JJIMTEJIBHBIC TCPMHUHBI
HaONIONCHUST M BBIIBICHHE Haubojee pPacHpoCTpaHEHHBIX
OCJIOKHEHUH, BO3HUKAIOLINX B MPOLECCE DKCIUTyaTal|H, [10-
MOXET ONPEACIUTL ONTHUMAJIBHBIC MaTC€pUalibl IJIs JICHCHUA
MOpaXXCHUH TBEPbIX TKaHEH 3y00B ¢ HAUIYUIIUM IPOTHO30M
1 ONIPEACIIUTD NEPCIICKTUBBI ﬂaHbHeﬁmHX MCCHeﬂOBaHHﬁ.

© GMN

Lenbro ucce0Banus SIBUIOCH OIIEHKA KITMHUUeCKOoH dddex-
TUBHOCTH BOCCTAHOBJICHUS Je(DEKTOB TBEPABIX TKaHEH 3yOoB
pa3IMYHBIME (POTOKOMIIO3UTHBIMU MaTepHaTaMHU.

Marepuan u metoabl. [ KIMHUYECKOTO HCCIICJOBAHUS
oroOpanbl 116 B3pocibIX mauueHToB B Bo3pacte oT 18 mo 40
JIeT, y KOTOPbIX AMAarHoctuposaH Kapuec [V kiacca nmo bieky
1160 HECOCTOSATENIbHBIC peCTaBpallMK Ha LICHTPAIBHBIX U JIaTe-
palbHBIX pe3lax BepxHeW yentoct. JIuia, KOTopble y4acTBO-
BaJIM B UCCIICIOBAHUM, UMEIH OPTOTHATMYECKUNA MM MPSIMOU
IPUKYC, XOPOLIUN YyPOBEHb TMTUEHBI IOJIOCTH PTa, 0€3 KaKuX-
00 MaTOJIOrMYECKUX U3MEHEHHMH CO CTOPOHBI TKaHEH Iapo-
nonTa. [locne npoBeneHus CTaHAAPTHOTO CTOMATOJIOINYECKOIO
00cyIe10BaHysl U TOCTAHOBKY AUArH03a OONbHBIM BBINTOTHSUIUCH
npsiMble  (DOTOKOMIIO3UTHBIE PECTaBpaAllMU C LEJbI0 BOCCTa-
HOBJICHUSI aHATOMHYECKOil (OpMBbI 3y0OB MIIM 3aMEHBbI ILIOMO
HEY/IOBJICTBOPHUTEIBHOrO KadecTBa. OT Ka)KI0ro MalUeHTa I110-
Jy4eHo MH(POPMHUPOBAHHOE COIVIACHE Ha MPOBEICHHE CTOMATO-
JIOTUYECKUX BMEIIATEIIBCTB.

BosbHBIX pa3enuin Ha FPYIIbI B 3aBUCUMOCTH OT (DOTOKOM-
MO3UTHOIO MarepHana, KOTOPBIM IPOBOIMIM JIeUeHHE 3YOOB.
IIpoBenens! 236 npsambix pecraBpauuil. Ilannenram I rpynmsl
BOCCTAHOBWJIM 58 3y0OB HaHO-KePaMHYECKUM (POTOKOMITO3UT-
HbiM Matepuanom Ceram X One, Dentsply (I'epmanus). ¥V muig
II rpynmsl ucnonb30Baa MUKPOruOpuanslii kommnosut Gradia
Direct, GC (SInonust) mist nedenust 59 (poHTaIBHBIX 3y0OB.
[Tanmentam III rpynmsl BelmoaHWIM 57 pecTaBpaluii MUKPO-
HanosnHeHHbIM (oTtokomnosutom Estelite ' Quick, Tokuyama
Dental (SInonust), a 6oneHbM [V rpynmsl — 62 pectaBpanuu Ha-
HOHanoIHeHHbIM MatepuasioM Omnichroma, Tokuyama Dental
(SInonus).

Bcewm nanmeHTaMm mpoBenu U30JIIIUI0 Pad0vero mnoJis mpu mo-
Mol koddeprama 1 aJre3uBHyI0 HOATOTOBKY B BHJIE TOTAllb-
HOTO MMPOTPABIMBAHMS dMAJIH U IeHTHHA 3y00B 37% pacTBOpOM
opTo(hochHOPHOIT KUCIOTHI € MOCTICAYIOIINM HAHECEHUEM a/ire-
3MBHOIl CHCTEMBI, € pacnpeeseHHeM ITIOTOKOM C)KaToro BO3-
JyXa U MOJMMEepHU3alneil CBETOM CTOMATOJIIOrHYecKoro Gpotomno-
JIUMEpH3aTopa. 3aTeM MOCIOWHO BHOCHIN (POTOKOMITO3UTHBIN
MaTepuas ¥ BOCCTaHABIMBAIN aHATOMHUYECKYIO (opMmy 3yOOB,
BBITIOJIHSUIM OKKJIFO3MOHHYIO KOPPEKIHIO, NUTH(OBKY U IOJIH-
POBKY pecTaBpaiuii.

JIiist OLeHKN KIMHUYEeCKOH 2 ()EKTUBHOCTH JICUSHUS! CITyTCSI
12, 24, 36 u 48 Mecs1eB NAlMEHTOB MPHUIVIAIIAIN Ha KOHTPOJIb-
HBIE OCMOTpPBI, BO BPEMs KOTOPBIX BBISBJISJIM COOTBETCTBHE
pecraBpaluii aOCOJIOTHBIM U OTHOCUTEIBHBIM KIMHUYECKUM
kputepusiM. K aGCOMIOTHBIM KPUTEPUSIM OTHECIH X PETEHIHIO,
OTCYTCTBHE PELIMANBHOIO Kapueca U OCIOKHEHHI CO CTOPOHBI
IIyJIbIIBI 3yOOB MJIM TKaHEeH napogoHTa. OTHOCUTEJIbHBIMU KpPH-
TEPUSIMU CUMTAJIM LEJOCTHOCTh PECTaBpallii, COOTBETCTBUE
I[BETa, XOpOIlee KpaeBoe MNpHIIEraHue, OTCYTCTBHE YYacCTKOB
IIEPOXOBATOCTH HA MX MOBEPXHOCTSX. Ecimu pecraBpanus He
UMesa KaKUX-TM00 HapyLIeHUH M OTBedajga BCEM KPHUTEPUSM,
TO OHa IOJydYasia OLEHKY «OTIMYHO» M He TpeboBaia JOIoJI-
HHUTEJIBHBIX CTOMATOJIOTMYECKHX BMELIATENbCTB. B ciydasx
HECOOTBETCTBUSI OTHOCHTENIBHBIM KPHUTEPHSIM, PECTaBpallin
BBICTABIISUIM  OLICHKY «Yy/IOBJICTBOPHUTEIILHO», MPOBOIMIN He-
00XOAMMYIO KOPPEKIHIO, MAlMeHT OCTABAJICS B KIMHHUYECKOM
HCCIIeIOBAaHUH. B cHTyanusx, Korja pecraBpauusi HE COOT-
BETCTBOBasIa aOCOIIOTHBIM KPUTEPHSIM, OHA IOJydasa OLECHKY
«HEYIOBJICTBOPUTEIILHO», IMOJBEpraiach 3aMeHe M MHalleHTa
MCKJIIOYQJIN U3 UCCIICIOBAHMSL.

Knuaudeckyto 3((GeKTHBHOCTh BOCCTAHOBJICHHSI TBEPBIX
TKaHeil 3y0OB ONpenernsuii Kak YHMCIIO pecTaBpaluii, KOTOpbIe
HOJIYYHIIM OLCHKY «OTJIHYHOY», T.€. HE UMEIH KaKUX-Iubo Ha-
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PYIICHUH TPH KOHTPOJIHHOM OCMOTpE NMAIMeHTOB. Pe3ynbraTs
MIPUBO/VIIM B BHUJIE a0COITIOTHBIX YHCEN U NPOLEHTHOTO COOT-
HOIICHHUS pecTaBpanuii 6e3 OTKIOHEHHH K o0IeMy YHCIy pe-
CTaBpaIHii B TpyTIIE.

Pesynbrarsl u o6cyxaenne. B xone KOHTPOJIBHOIO 0CMOTpa
ciyctst 12 MecsIeB yCTaHOBJIEHO, YTO KJIMHMYECKas d(ex-
TUBHOCTh BOCCTAHOBJIEHHs JE€(EKTOB TBEPABIX TKaHEH 3yOoB
y manueHTtoB Bcex rpymm coctaBuia 100%, T.e. Bce (hOTOKOM-
MIO3UTHBIC PECTaBpAllMY HE MMENN KaKHX-JIHOO HapyIICHUH H
TIOJTYYHIIH OLIEHKH «OTIIMYHO» (pHUC.).

Crycrst 24 Mecsilia mocie pecTaBpalyy y nanueHTos | rpym-
Bl BEISIBIICHO 56 pectaBpanuii (96,5% OT KonmmdecTBa pecTas-
panuii y ManyueHToB IPYIIIBI), KOTOPIE OTBEYAIN BCEM KIIMHHU-
YEeCKUM KPHUTEPHSIM, HMEIH OIIEHKH «OTIIHYHO» U He TpeOoBaIn
JIOTIONTHATENFHBIX BMemarenbeTB. OOHapyxkena 1 (1,7%) pe-
CTaBpaIys ¢ HapyIIeHneM Kpaesoro npuieranus u 1 (1,7%) - ¢
N3MEHEHNEM IBeTa B npuieedyHoi obmactu. Takue pecraBpa-
I[MM HE COOTBETCTBOBAIM OTHOCHTENHHBIM KIMHUYECKUM KpPH-
TEpUsIM, UX OLCHWIN KaK «YJOBJICTBOPHTEIBHBICY» U MPOBEIN
JIOJDKHYIO KOPPEKIHUIO.

VY qu 11w 1 rpymm 59 (100%) u 57 (100%) pecraBparmid,
COOTBETCTBEHHO, BHOBb (DYHKI[HOHNPOBAIIN 0€3 KaKUX-THOO OT-
KJIOHEHUH ¥ COXPAHWIM OTIIMYHBIA BHEIIHUHN BUJI.

Ha «ormuano» omenena 61 (98,4%) pecraBpanus y maim-
eHToB [V Tpynmsl, oqHAKO, BBIBIEH HE3HAYUTENBHBIH CKOJ
¢oroxomnosura 1 (1,6%) pecraBpary, 9To TpeOOBAIO TOIIOI-
HUTEIILHOTO BMEIIATeNILCTBA. JTa pecTaBpalyst OTyduiIa yI0B-
JIETBOPUTENIBHYIO OI[EHKY 32 HECOOTBETCTBHE OTHOCHUTEIEHOMY
KPHUTEPHIO «IIETTOCTHOCTE.

IIpu cnenyromem KOHTPOIBHOM OCMOTpE CIyCTs 36 MecALeB
55 (94,8%) pectaBparmii B | rpymnme He MMeNn HapyIeHHH 1
MOTYYMIH OTJAMYHbIe oueHKH. 2 (3,4%) pecTaBpanuu JIEMOH-
CTPHPOBAJIH JIOKAIFHOE H3MEHEHHE IBeTa, MX OIEHMIN Kak
«YHOBIIETBOPUTENBHEBIE» W HPOBEIH JOIOIHUTEILHOE ILTH(O-
BaHHE W MOJUpPOBaHUE. BriepBbie ObLI yCTAHOBIEH CITydail pas-
BUTHS aNMKAJIBFHOTO TIEPUOJOHTHTA BOCCTAHOBICHHOTO (hOTO-
KOMTO3UTOM (poHTanbHOTO 3yb6a 'y 1 (1,8%) manueHra rpymimsl.
JlanHast pecraBparys NpHU3HaHA HEYJOBJICTBOPHTEIHLHOH, ITa-
IEHTy MPOBEJIN JHJIOJOHTHIECKOE JeUCHNEe W MCKIIOUMIN U3
KIIMHIYECKOTO FCCIICIOBAHUSL.
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V 6ombabIx I rpymmst 58 (98,3%) BoccTraHOBIEHHIT TIETOCT-
HOCTH 3y0OB HE BBI3BIBAJIM 3aMEUaHMI W ObUIM OICHEHBI Ha
«otmmaHO». B TO ke Bpemst 1 (1,7%) pecraBpanms nmena Ha
CBOEH ITOBEPXHOCTH YYacCTOK ITOBBINICHHOH IIEPOXOBATOCTH 32
YTO MOJIy9YHJIa OIEHKY «Y/IOBJICTBOPHTEIBHO» U ITOJBEPINACH
KOPPEKIIHH.

[ManuenTst 111 rpynnel TpaJUUOHHO HE UMEIU KaKUX-IIU-
00 ociioxxHeHUH mocne nedeHus u BceM 57 (100%) pecraBpa-
IUSIM TIPUCBOEHBI OLIEHKU KOTIIHIHOY.

B TeueHne KOHTPOIBHOTO OCMOTpa JuIl IV rpynIsl BEISB-
nerno 60 (96,8%) pecraBpanmii, KOTOpble (YHKIIHOHUPOBA-
1 06e3 OTKIOHCHHH, UMENI OLEHKH «OTIHYHO», a TaKxke 2
(3,2%) pecraBpanuu ¢ HEOOJBIIUMHU CKOIAMH (DOTOKOMITO-
3UTHOTO MaTepuaia B 00IacTH PEeKyYIIEero Kpas, 9To TpeboBa-
JI0 UX BOCCTAHOBJICHUS.

Croyctst 48 mecsineB KiIMHHYecKass 3QQEKTHBHOCTh BOC-
CTaHOBJIEHUS 1e(DEeKTOB TBEPIBIX TKaHEH 3y0OB y MallMEeHTOB
I rpynmer cocraBuna 87,9%, Tonpko y 51 pecraBpanuu He
oOHapyXeHO HapylleHuil. BulsBieHo mosiHoe oTcioeHne 2
(3,4%) pecraBpanuii U pa3BUTHE PELHUIUBHOTO Kapueca ps-
oM ¢ 3 (5,2%) pecrtaBpanusMH. YKa3aHHBIE 5 BOCCTaHOB-
JICHUH OICHUIIHN KaK «HEYJOBJIECTBOPUTEIbHBIE» U 3aMEHIIIN.
VYcraHoBineHO HapymieHHe KpaeBoro mpmiaeranus 1 (1,7%)
pecTaBpanuy, KOTOPYIO IPU3HAIN «HEYJOBIETBOPHUTEILHOM»
1 TIPOBEJIN COOTBETCTBYIOIIYIO KOPPEKIIHIO.

Manuentst 11 rpymmst nvenn 56 (94,9%), pecraBpanuii, oTBe-
YAIOMUX BCEM KIMHUYECKUM KPHUTEPHSIM U MOJyIHBIINX OIECH-
Ky «ormmnaHO». OOHapyXeHbI Je(eKThl KpaeBOro MpIIIETaHus
2 (3,4%) pecraBpamuii, 9TO IOTPEOOBAIO COOTBETCTBYIOIICH
xoppekud, n'y emie 1 (1,7%) manuenTa rpymis! pa3BUTHE Map-
THHAJILHOTO MTApOIOHTHTA.

YV mun 1T rpymmer 56 (98,2%) pecraBparmii OIEHSHBI Ha
«OTIIMYHOY», UTO SIBJISIETCS] HAUBBICIINM ITOKa3aTelIeM B KIIHHU-
yeckoM uccnenoBanun. Tomsko 1 (1,8%) pecraBpamus umena
HEe3HAYUTENILHBIN ITOBEPXHOCTHBINH CKOJI ()OTOKOMITO3HTA, TTOITY-
YHJIa YOBJIETBOPUTEIBHYIO OIEHKY U ITOABEpIIIach HeOOXOAN-
MO KOppEKIIH.

[Moka3zarens xIMHUYECKOH 3(QQEKTHBHOCTH JeueHns y Ia-
nuentoB [V rpymmsr onpenenimi Ha ypoBHe 90,3%, T.e. 56 pe-
CTaBpaluii He UMeNU OTKJIOHeHMH. B pecraBpammsx 5 (8,0%)
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MalMEeHTOB BbIABUJIN IOTEPIO PETECHUUU d)OTOKOMl'IO3I/ITHOFO
Marepuralia, KOTOpPbIC NMPU3HAIN HEYAOBJICTBOPUTCIIbHBIMU U
M3TOTOBWJIM HOBBIC. BBISIBIIGHO HapyIllIeHHE KPaeBOro Mpuiie-
rauust B 1 (1,7%) ciydyae u pecraBpanus HOJy4yuiIa OLEHKY
«yIOBIETBOPUTENBHOY». JIaHHBII HEOCTATOK YCTPAHUIN ITy-
TEeM KOPPEKLHUU.

Crycts 4 roga SKCIUTyaTallid HauOOJBIIYI0 KIMHUYECKYIO
9 PeKTUBHOCTE BOCCTAHOBJICHUS AE(EKTOB TBEPIAbIX TKaHEH
(pOoHTAJBHBIX 3y0OOB MOKa3ajiM PECTaBPALMH, BBHIIIOJHECHHBIC
13 MHKpOHamnoyiHeHHOro Marepuaina (98,2%). Huxke Oblia a¢-
d)eKTI/IBHOCTb JICUCHUA MVIKpOFHGpI/II{HblM M HAHOHAITIOJIHCHHBIM
(oroxkommosutamu, coctarisist 94,9% u 90,3%, coOTBETCTBEH-
HO. Xy[uil pe3ysprar 1eMOHCTPUPOBAIN PECTaBpaLlM U3 Ha-
HO-KepaMHU4ecKoro ()OTOKOMIO3UTHOro Marepuaia — 87,9%. B
1IeJIOM, KOJIMYECTBO PECTaBpalliii, KOTOPbIC OLIEHEHbI HA «OT-
JINYHO» Y OOJBHBIX BCEX TPYMII CIYCTS 48 MecALEeB COCTaBUIO
211 (89,4%).

Ha NPOTSANKECHUU KIIMHUYECKOTO HCCJIEAOBAaHUA Yy Ialu-
CHTOB 3aperucTPUpPOBAlIM Bcero 25 ciydyaeB HapyLICHUS
(YHKIMOHUPOBaHMS BOCCTAHOBICHHBIX 3y0OB, mpu 3TOM 12
(48,0% ot obmiero yucia pecraBpaluii ¢ OCIOKHEHUSIMHU)
pecTaBpalnuii He COOTBETCTBOBAIM aOCOMIOTHBIM KIHHHYC-
ckuM kputepusm u 13 (52,0%) oTHOCHTENIBHBIM pecTaBpa-
nuii. HanGonee pacnpocrpaHeHHBIMU OTKJIOHEHHUSIMH OKa3a-
nuck noreps pereHuuu - 7 (28,0%) u HapyuieHHe KpaeBoro
npuieranus - 5 (20,0%) pecraBpauuii. OCIIOKHEHHS 4alle
BcTpevanuch y nauuentos | u IV rpynm - 11 (44,0%) u 9
(36,0%) HapyumieHui, COOTBETCTBEHHO. Y NAIMEHTOB 3TUX
IPyNII BBISIBICHO 3HAYUTEIBHOE KOJMYECTBO CIIydaeB HECO-
OTBETCTBHUS pecTaBpaluii aOCOJIOTHBIM KIMHHUYECKHUM KpH-
TEPUSIM «PETCHIHNSD» U «OTCYTCTBUE PELUINBHOTO KapHecay.
Hapsany ¢ atum, y nanuenrtos I u III rpynn xonndecTBo oc-
JIO)KHEHUI ObUI0 MUHUMAaJIBHBIM, cocTaBisist 4 (16,0%) y nun
II rpynmst 1 1 (4,0%) - I rpynmsl, npu 9ToM GojblIasi 4acTh
TaKHuX peCTaBpaum}i HE OTBC€YaJla OTHOCUTECJIbHBIM KPUTECPU-
M, T.€. CPOKH UX DKCIUIyaTalluu BO3MOXKHO IIPOJIUTD ITIYTEM
HE3HAYUTEJIbHON KOPPEKLHHU.

DOTOKOMIIO3UTHBIE MaTepHalbl HCIOIb3YIOTCS I BOC-
CTaHOBJICHUSI Je()EKTOB TBEPAbIX TKaHeW 3y0OB yxe He-
CKOJILKO JICCSTUIICTHH, MOABEPrasiCh MOCTOSIHHON MOIEPHHU-
3allMid B HaIIPaBJICHUU YIYUIICHUS (bH3PIKO—M6XaHI/I'-leCKI/IX
U 3CTETHYECKUX XapakTepUcTHK. [IpoBeneHo 3HaYMTENBHOE
KOJIMYCCTBO HCCHeﬂOBaHHﬁ, INOCBALICHHBIX U3Y4YCHHUIO q)yHK—
LHUOHUPOBAaHUIA pa3H006pa3Hbe rpynmn M OTHACJIbHBIX HPEI-
cTaBuTelNeil (OTOKOMIIO3UTOB MPH MCIOIB30BAHUN B Pa3HbIX
KIIMHUYCCKUX CHUTYyalUIX, OTINYAIOIIUXCA TEXHUKaAX aire-
3UBHOW MOJATOTOBKH, OCJIIOXHEHWW, BO3ZHUKAIOUIMX IPU UX
SKCIUTyaTaluu. TeM He MeHee, pe3yjbTaThl HCCIeLOBaHUMN
KJIMHUYEeCKO# 2 PeKTHBHOCTH Jake OJHOTrO M TOTO K€ Ma-
Tepuana y pasjIMYHbIX aBTOPOB JOBOJBHO YacTO SBISIOTCS
IIPOTUBOPEUHUBBIMH.

W3BecTHBI pe3ynbTaThl HUCCIENOBaHUS IPPEKTHUBHOCTH
pectaBpauuu 3y00oB HauOosiee COBPEMEHHBIMU HaHO-Kepa-
MHUYCCKUM MW HAHOHAIIOJIHCHHBIM (bOTOKOMl'lO3I/ITaMI/I, B KO-
TOPOM OLCHHUBAJIM CTCHECHb PETCHLUUH, COOTBETCTBUSA LBETA,
KpaeBOTro npujceraius, 4aCToTbl BOSHUKHOBECHUS PELHUANBHO-
ro Kapueca B msaTuieTHUue TepMubbl [5]. Cnycts 48 mecsies
KIMHUYecKast 3PEKTUBHOCTh BOCCTAHOBICHHS 3y0OOB HAHO-
KEepaMHUECKUM MaTepuajoM B 3TOM UCCIIEIOBAaHUH COCTaBU-
na 89,7%, a y HaHoHanoigHeHHOTo (oTokommosuta — 93,1%.
B Hamem uccieqoBaHuY 1oka3arean 3GGeKTHBHOCTH Y 3TUX
rpynn (OTOKOMITO3UTOB OBbUIM HE3HAYHUTENIBHO HHIKE, HAXO-
1sick Ha ypoBHe 87,9% u 90,3%, coorBeTcTBeHHO. B pado-
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te M. Demirci HanGosee 4acto BCTpeYaInCh HApyLICHUS B
BUJIE CKOJIOB pECTaBpalluii, IPU 3TOM B HAILIEM UCCIICIOBAHUU
HauboJiee PacrpOCTPAHCHHBIMU OCJIOKHEHUSIMU ObUIH TOTEPS
PETEHLMN U HAPYIICHUE KPAeBOTO NPUIIETaHus y dTUX MaTepu-
aJIOB, YTO, MO BCEH BEPOSTHOCTH, CBS3aHO C PA3INYHBIMU aJ[re-
3UBHBIMU CUCTEMAMHU, KOTOPHIC MCITIOJIB30BAJIU TP BOCCTAHOB-
JICHUH J1e()eKTOB TBEP/IbIX TKaHEl 3y0oB.

B pabore [6] wu3yuena 5¢¢dekTHBHOCTH BOCCTAaHOBIIE-
HUs 1e(EeKTOB TBEpAbIX TKaHEll 3yOOB (hOTOKOMITO3UTHBIMU
MarepuajaMu U HUX COOTBETCTBHUE DOTUM XK€ KIWHUYCCKUM
kputepusaM. Crnycrs 36 MecslLeB KOIMYECTBO pecTaBpaluii,
(YHKIHOHUPYIOIUX 0€3 OCIOKHEHHH, 110 JaHHBIM aBTOPOB,
coctaBuia 96,6% mns Mukporubpuausix u 93,5% mns Ha-
HOHAIOJIHEHHBIX (poToKoMIOo3uTOB. Hanbonee yacTeiMU OC-
JIOKHCHUAMU CIIYCT TPU rojia SKCIUTyaTaluu OBLIIN CKOJIBI
pecTaBpalyii 1 pa3BUTHE BTOPUYHOTO KapHeca.

Boicokass 3(GEeKTUBHOCTh BOCCTAHOBICHHS aHATOMHYE-
cKOit popMBI (HPOHTANILHON TPYHIIBI 3yOOB IPOJIEMOHCTPHPO-
BaHa B MccleoBaHuU [4], B KOTOPOM aBTOPbI U3yyaiy BIIMs-
HHC TpéX TCXHUK aﬂFe3HBHOﬁ IMOATOTOBKHU HA JJIMTCIBbHOCTD
¢ynkunonupoBanus 55 pecraBpaunii. CorslacHO MOIy4YeH-
HBIM pe3yJIbTaTaM, J0Js YCIHEIIHbIX pecTaBpauuil ciycTs 36
MmecsineB coctaBuna 98,1%, He3aBUCHUMO OT HCIIOJIb3YeMOMU
TEXHUKH ¥ a[ITe3UBHOI cucTeMbl. EAMHCTBEHHBIMU 3a(UKCH-
POBaHHBIMU OCJIOXHCHUIAMHU, KOTOPLIC BBIABUIIU CIIYCTS TPU
rojia rmociye JICYeHUs, 0Ka3ajJuch HapyLICHHUs KPaeBOTO MPH-
JICTaHUS U BO3BHUKHOBCHHUE KPAa€BOI'0 OKpallMBaHHsA Ha Irpa-
HHLE (OTOKOMIIO3UTHBIX MAaTepUAIIOB U TKaHEeH 3y0o0B.

Hanuune Ha pbIHKE CTOMATOJIOTHYECKUX MaTepPHaoB 3Ha-
YUTEIBHOTO pa3Ho00pa3us HOTOKOMITO3UTOB AJIs IPSIMBIX pe-
craBpaiuii TpedyeT 000CHOBaHHOTO BHIOOPA JIJIsI KOHKPETHOM
KJIMHUYecKo# cutyaruu. [lo ceil neHp He pa3paboTaH yHH-
BEPCAJIbHBII MaTepual, KOTOPbId 00JagacT ONTHMAaIbHBIMH
(bl/ISI/IKO-MeXaHI/I‘-IeCKI/IMI/I U ONTHYECKUMHU XapaKTECpUCTHUKaA-
MU ISl BOCCTAHOBJICHHSI JTHOOBIX 1e()EKTOB TBEPBIX TKAHCH
3y00B ¢ HaJ&KHBIM TPOrHO30M. CylECTBYIOIUE MaTepHaIIb]
CHOCOOHBI 00ECIeYUTh BBICOKYIO KIMHHYECKYIO d(PPEKTHB-
HOCTh (DYHKIMOHHMPOBAHUSI PecTaBpaluii Ha MPOTHKeHUN 48
MECSIIEB, YTO HE SBISCTCS UITMTEIbHBIM CpokoM. Heobxo-
JIUMBl JaJibHeHIe pa3pabOTKU U HCCIIEJOBaHUs CIOCOOO0B
BOCCTAHOBJICHHS aHATOMHMYECKOH (OPMBI M DCTETHUYHOCTH
TBEPJBIX TKaHCH 3y6OB JUIS yIy4dIIEHHAs KauecTBa OKa3aHusd
CTOMATOJOTMYECKOM TTOMOIIN HACEICHHIO.

BeiBoabl. 1. HanesxHOCTh M NMPOTHO3 JICUEHUS KapUO3HBIX
MOPaKCHUH TBEPABIX TKaHEeW 3yOOB MPSIMBIMH PECTaBPALUSIMU
OTJIMYACTCAd B 3aBHUCHMOCTHU OT prl’ll’lOBOﬁ NPUHAJICI)KHOCTH
HCIIOJIB3YeMOro (DOTOKOMIIO3HUTA.

2. HauBbIcuIyIo KIMHUYECKYIO 3)(PEKTHBHOCTH BOCCTAHOBIIE-
HUS 1e(EKTOB TBEPIBIX TKaHEH (POHTAIBHBIX 3y0OB B TEPMHH
48 MecsileB MPOJEMOHCTPUPOBAIM PECTABPALIUN, U3TOTOBJICH-
HbIE 13 MUKPOHAIIOJIHEHHOTO (pOTOKOMITO3UTHOTO MaTepHaia.

3. Ha nporsbxennn (yHKIMOHMPOBAHHS pecTaBpaldii Hau-
Gosiee pacrpoCTpaHEHHBIMU OCJIOKHEHUSIMU OKa3aJIHCh MOTEPs
UX PETEHLIMM U HApYLIEHUE KPAeBOro MPUIICTAaHU MaTEPHUAIOB
K TBEP/IbIM TKaHsM 3y0O0B.
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SUMMARY

STUDY OF DIRECT RESTORATION EFFICIENCY FOR
ANTERIOR TEETH WITH VARIOUS PHOTOCOMPOS-
ITE MATERIALS

Pompii A., Borisenko E., Kerimova T., Pompii E.
Luhansk State Medical University, Rubizhne, Ukraine

The aim of study was to evaluate the clinical efficiency of
hard tissues restoration in frontal teeth with various photocom-
posite materials.

The clinical study involved adult patients who needed the
treatment of carious lesions of the frontal teeth or replace-
ment of incompetent restorations. A nano-ceramic photo-
composite was used in patients of group I, a microhybrid
photocomposite in patients of group II, microfilled in pa-
tients in group III, and in patients in group IV — nanofilled
photocomposite material. After 12, 24, 36 and 48 months,
the patients underwent follow-up examinations during which
the compliance of the manufactured restorations with clinical
criteria was assessed and the clinical efficiency of treatment
with various materials was determined.

After 48 months, the clinical efficiency at the level of 98.2%
was demonstrated by the restorations performed in persons of
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group III, the same indicators for patients in groups II, IV and 1
were lower and amounted to 94.9%, 90.3% and 87.9%, respec-
tively. The most common complications that were detected dur-
ing using restorations were violations of retention and marginal
fitting of photocomposite to hard tissues of teeth.

Reliability of restorations for anterior teeth differs depending
on the group of photocomposite materials that are used to restore
defects. The highest clinical efficiency was observed for restora-
tions made of microfilled photocomposite material.

Keywords: photocomposite materials, direct restorations,
photocomposite, clinical efficiency, hard tissue defects, compli-
cations.

PE3IOME

HCCJEIOBAHUE S®®EKTUBHOCTU TMPSIMON
PECTABPAIIUU ®POHTAJIBHOM I'PYNIbI 3YEOB
PA3JIMYHBIMHA ®OTOKOMIIO3UTHBIMHU MATE-
PUAJIAMU

IMomnuii A.A., Bopucenko E.H., Kepumona T.H.,
MMomnuii 3.C.

Jlyeanckuil 2ocyoapcmeentviii MeOuyuHckuu ynueepcumem, Py-
bexcnoe, Yepauna

Llenbio HccieJOBaHUs SIBUIACH OLICHKA KIMHIUYECKOH dddex-
THUBHOCTH BOCCTAHOBJICHUsI 1e()EKTOB TBEPABIX TKaHeH 3yOoB
pa3IMYHBIME (POTOKOMITO3UTHBIMU MaTepHaIaMH.

JIJ1s KIIMHUYECKOTo uccieoBaHus oToOpaHbl 116 B3pocibIx
IalMEeHTOB B Bo3pacTe oT 18 1o 40 net, y KOTOpbIX JUarHOCTU-
poBan kapuec IV kiacca no bieky n160 HecocTosITeNIbHBIE pe-
CTaBpalMy Ha LEHTPAIBHBIX U JIaTepalbHBIX pe3llaX BEepXHei
4eNOCTH. BONMbHBIX pa3feiniym Ha TPyl B 3aBUCHMOCTH OT
HCIIONIB3YEeMOro (hOTOKOMITO3UTHOTO Marepuana. [lanmenram I
IPYIIBl BOCCTAHOBWIN 58 3y0OB HaHO-KepamuueckuMm (oro-
komro3uTHeIM Matepuaiom Ceram X One, Dentsply (I'epma-
Hust). Y naumentos Il rpynmsl MCHonb30Bagyd MUKPOrUOpHMI-
Heiii kommo3ut Gradia Direct, GC (SIlnonus) ais jgedeHust 59
¢ponTanbubix 3yooB. IMaumentam Il rpynms! BeimonHumn 57
pecraBpaiuii MUKpOHaIonHeHHbIM GotokomiiosutoM Estelite Y
Quick, Tokuyama Dental (Inonust), 6oibubM [V rpymmsr — 62
pecTaBpaliy HaHOHATOJHCHHBIM Marepuaiom Omnichroma,
Tokuyama Dental (SInonust).

Cnycrs 12, 24, 36 u 48 mecsiLeB nayeHTaM IpOBOIMIN KOH-
TPOJIBHBIE OCMOTPBI, BO BPEMsI KOTOPBIX OLICHHBAIN COOTBET-
CTBHE M3TOTOBJICHHBIX PECTABPALMil KIMHUYECKUM KPUTEPHUSIM
U OTIPEICIISUIN KIMHHYECKYI0 Y()(DEKTUBHOCTD JICUCHHUS Pa3Iny-
HBIMH MaTepHaIaMHu.

Cryctst 48 MecsileB KIMHUYECKYI0 () (QEeKTHBHOCTD Ha yPOB-
He 98,2% umMenu pecraBpanuu, BeinosiHeHHbIe junaMm I rpyn-
Ibl, 9TH ke nokasarenu y nauuentoB I, IV u I rpynn Obum
Hmwke u cocraBuau 94,9%, 90,3% u 87,9%, COOTBETCTBEHHO.
HawnGonee pacnpocTpaHEHHBIMH OCJIO)KHEHUSIMH, BBISIBIICHHbI-
MH B TIPOILECCE IKCIUTyaTalluy PecTaBpalii, OKa3alinuch Hapy-
[ICHMS] PETCHLMH M KPaeBOro NpHIeraHusi (pOTOKOMIIO3UTA K
TBEPBIM TKaHSIM 3y0O0B.

HanexHocTh pecraBpanuii (GpoHTaIbHON Ipymnibl 3y0oB
OTJINYAETCSl B 3aBUCHUMOCTH OT I'PYIIbl (POTOKOMITO3UTHBIX
MaTepHasoB, KOTOPbIE UCIIONIB3YIOT ISl BOCCTAHOBJICHUS Je-
¢dexroB. HauBpiciiyto kinHUYeCKy0 3G )EeKTHBHOCTD UMEIH
pecTaBpariy, U3rOTOBJICHHBIC U3 MUKPOHAIOJHEHHOTO MaTe-
puaina.
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MPUMEHEHUE OKPAIIIUBAHMS CJIU3UCTOMN OBOJIOUKH IIOJIOCTH PTA IJIsl KOHTPOJIA
3A TEHEHHMEM CKPBITBIX BOCITAJIMTEJIBHBIX SIBJEHUU HA DTAIIE ®OPMUPOBAHUSA
MMPOTE3HOTI'O JIOKA C IOMOUIIbIO UMMEJIUAT-ITPOTE30B

Iyiitep O.C., OJelinukoB A.A., M:kaBanaasze H./l., Kanunosckuii C.U.

Pazanckuil 2ocyoapcemeenvlil MeOuyuHckutl yrugepcumem um. akademuxa M.11. Ilasnosa, Poccus

XpoHHYECKOE BOCMAIECHHE CIM3HCTONH OO0OJOYKE IOJOCTH
pTa SBIAETCSA YaCTHIM OCIOKHEHHEM yHaneHus 3y0oB M Apy-
THX XHPYPTHYECKHX BMEIIATENIbCTB, a TAKKE MEXaHHIECKOTO
BO3/ICHCTBUS OPTONEINYECKUX KOHCTPYKIUH. B GonmpmmHCTBE
CllyyaeB BOCTAIMTENbHBIE SBIEHUS IIOCIE XHUPYPTHUECKHX
BMEIIATENbCTB MPH OTCYTCTBUM OCTOKHEHHH 3aKOHOMEPHO
CHIDKAIOTCS B TEUEHUE MEPBBIX 4-6 CYTOK M 3aMEHSIOTCS (Pa3oit
00pa3oBaHUs TPaHYIIMNA, 3aBepIIAIOIICIiCS AIUTeNU3anneit
paneBoii obmactu [7]. OgHako Ha JaTbHEHIINX dTarax JICUCHHUs,
B TOM YHCII€ M Ha JTame OPTONEIUIECKOTO JIEUCHUS] COXPAHSI-
eTcsl BEPOATHOCTH NEPEeX0/ia BOCHATICHHS B XPOHHUECKYIO (a3sy.
HeyTtuxarommee BocraneHne MepexoguT B CTaTyC XPOHHIECKO-
0, B CIIy4ae ero npoaouKuTensHocTu bonee 20 cytok [12], Ha
JTAHHOM 3Tarne 00beKTUBHO MaTOJIOTUUECKHE U3MEHEHHS MOTYT
ObITh HE 3aMedeHbl. [laTormormueckne MpoLEcChl, MPOUCXOS-
mye B Oyare XpOHWYECKOTO BOCHAJEHUs, 4acTO MPUBOIAT K

© GMN

TKaHEBBIM TIEPecTpoiikam, AeOpMaIIAM MATKUX TKaHEH Mpo-
TE3HOTO JIO)Ka M, B KOHEYHOM HTOTEe, K MHUIUALUH PE30pOIUH
MOAJIeKAIEH KOCTHON TKaHU y mpoTe3oHocutenert [17]. [pu-
YHHAMHU XPOHHYECKOTO TEUEHHs BOCIAJEHHS SIBISIETCS TUIOK-
CHA, MIIEMHS, TOBTOPSIOMIAsICSA TPaBMaTH3aIMs, (QyHKIIMOHATb-
Has TIeperpys3ka TKaHEeH, MOTPEHIHOCTH MPH XHUPYPTrHYECKHX
BMeEIIATeNbCTBAX. VICX0as U3 BBIMIEH3IOKEHHOTO, PAHHSS ANa-
THOCTHKA W TPEAYNpPEexIeHHE TTepexoa BOCIaIeHNs B XPOHNU-
4yecKyio (ha3y C Ienbl0 CHIKEHUSI BEPOSATHOCTU PA3BUTHUS He-
JKETaTeNNbHBIX JECTPYKTHBHBIX MPOIECCOB B MATKHUX M KOCTHBIX
TKaHAX MOJOCTHU PTa SBISETCS BECTHMA 3HAYNMOI IpoOIeMoii 1
TpeOyeT HeOTIaraTeIbHOTO PEIICHUS.

B cromaromornn mmpoko m3BectHa mpoda Ilwmmiepa-Iln-
capeBa, KOTOpasi B KJIACCHYECKOM BapHaHTe MPHMEHSCTCS IS
OTIPEe/IENICHUS CTETIEHN BOCTIAUTENLHBIX SBIECHUI MPU XPOHU-
YyecKux 3a0o0jeBaHMAX mapofoHTa [1]. B xadecTBe nuarHocTu-
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4YeCKOro Mapkepa B JaHHOW mpobe ucnonssyercst pactsop Jlro-
rojisi, B COCTaB KOTOPOro BXOAUT 1 I' KpHCTaIIIMYECKOro Hona,
2 1 omuaa kamusi, 40 M1 JUCTUILTUPOBAHHOM BOJIbI, TAKKE MO-
JKET OBITh MCIIOJIb30BAH JPYror aHAJIOTUYHBIN HOJCOAEPIKALIHIA
PacTBOp AJid JUArHOCTHUKH BOCIIAJIUTEIIBHOI'O o4dara, HalpumMep
«Komop-Tect Nely. PacTBOop MOXeT HaHOCHUTBHCS Ha HCCIIENye-
MBI y4acCTOK B BHUJIC KaIllly, oo ¢ IIOMOIIIBIO KMCTOYKH HIIN
BaTHOI'O TaMIloHa. MeXaHu3M HeﬁCTBMﬂ l'lp06bl OCHOBAH Ha I'u-
CTOXUMHYECKOM OKpalllMBaHUH MOJIEKYJI ITIMKOTCHA KOMIIOHCH-
Tamu pactBopa [4]. DT0 00BsICHSIETCS TEM, YTO B OYare BOCIIa-
JICHUS 3HAQYUTECIIBHO IMOBBIIIACTCA COACPIKAHUE ITIMKOI'€HA, KaK
OTHOI'O M3 OCHOBHBIX JHEPTCTUYECKUX HCTOYHUKOB JJIA KJIC-
TOYHBIX U TJIUKOJIMTHYECKUX OMOXHUMHYECKUX peaKuI/lﬁ, Ipouc-
XOISLIMX Ha BCeX craausx Bocrnayenus [2]. [Ipu BocmaneHuu
I[JIMKOI'CH IIPUCYTCTBYET B a/IBEHTHULIUU BHOBb 06pa3y10umxcst
B ouyare IOBPEXICHHUsA COCYIOB [7], UCXOId M3 3TOI0 MOXHO
KOCBEHHO CYIUTb O MPOMCXOISLINX MPOLECCaXx aHTMOTeHe3a U
HapameTpax IIOTHOCTH COCYIUCTON CETH B MCCIIEAYEMOM y4acTKe
CIM3KUCTON 000oukr. KpoMe mIMKOreHa KOMIIOHEHTBI PacTBOpa
B3aUMOJICHCTBYIOT C BOCHAIUTEIBHBIM (hepMeHTOM KHCiol doc-
(araspl, KOTOpasi MPeodIaaeT B JIM30COMaxX U HIOILIA3MATHIC-
CKOW CeTH KJICTOK XPOHMYECKOro MPOIYKTHBHOIO BOCHAICHHUS, a
TaKKe C BOCHAIUTEILHBIM (PePMEHTOM HecHelu(puIecKoi acTepa-
3bl [5]. Takum 006pa3oM, HHTCHCUBHOCTbH OKPAIIMBAHUSI O3BOJISI-
€T CyAUTb O BBIPAKECHHOCTH BOCHAIUTEIILHBIX ﬂBJ'[eHPIﬁ, a TaKXKe
BBIABJIATH CKPBITHIC OUark BOCHAJICHUS, IIPOTEKAIOIIETO B XPOHU-
yeckoii opme. MHTeprperaryst mpoObl OCHOBaHA Ha BU3yallbHOM
OLICHKE MHTEHCHBHOCTH IIBETA OKPACKH CIIU3UCTON O0OJIOUKH, 10
KOTOPOH SMIMPUYECKU CYIST O BBIPAKEHHOCTH BocmajieHus. bo-
JIEC BbICOKAasA MHTEHCUBHOCTb OKpalllBaHUA CIIU3UCTOM 060.]'10‘1](14,
HPOSIBIISIIONIASICS B BHJIE TEMHO-0ypOro 1Beta, 00yclioBieHa dolee
AKTHBHOM TPOAYKIMEH MOJICKYJT IIMKOTeHa B 00JIaCTH odara BOC-
HaJeHys], MPEBBIIAIONIEH ee ypOoBEeHb B HMHTAKTHOM CIU3MCTOM
[13]. Takum 0Gpa3oM, JTaHHBINA METO SIBIACTCS MH(OOPMATHBHBIM
1 9 HEKTUBHBIM C TOYKH 3PEHHSI IKCIIPECC-THAarHOCTHKH BOCIIAIN-
TEJIbHBIX OCJIOKHEHUH Ha 3Tarax paHHEero U OTAAJIEHHOIO OpToIe-
JUYECKOTO JICUCHMSI.

Uro KkacaeTcsi OpTONEAMYECKON peaduiuTanuu, BO3MOXK-
HOCTb C(OPMHPOBATH MPOTE3HOE JIOXKE C 3aJaHHBIMU Xapak-
TEPUCTUKAMU II0CIIC XUPYPIrUUCCKUX BMECIIATCIILCTB ABJIACTCS
aKTyaJbHBIM BorpocoM. Tak, uist popMHUPOBaHHMS JI0XKA [OCTO-
SIHHOI'O IIPOTE3a O6bl‘-IHO UCIIOJIB3YETCS HIMPOKO U3BECTHAS ME-
TOAUKA UMMEAUAT-IIPOTE3UPOBAHUSA, IPUMEHAEMasA HEIIOCPEI-
CTBEHHO I10CJIC XUPYPTUYCCKUX BMEIIATCIILCTB U ITO3BOJIAIOIIAsA
KOHTPOJIMPOBATh AUHAMHKY BOCHAJIHUTEIIbHBIX W3MEHEHUH H
penapaiuu B nosnocty pra [9]. [lpumeHenne HENocpeaCTBEH-
HBIX (OPMHPYIOLINX OPTONEAMYECKUX KOHCTPYKLHMH HMeeT
0co00e 3HaUeHUE C TOYKH 3PEHHs] CTUMYJISILUU PaHO3a)KUBIIC-
HHUsI, CKopeiilero popmMupoBanus OypepHbIX U (QyHKIMOHAIb-
HBIX OIIOPHBIX 30H CbEMHBIX ITPOTE30B, U30JISALIUU paHeBoﬁ HJIn
SNUTEIN3UPYIOLIEHCS OBEPXHOCTU OT paszfApaskuTeiei u pas-
JIMYHBIX MTUILIEBBIX BeliecTs [8]. PanHue MeToas! NpoTe3uposa-
HHS ITO3BOJIAIOT B KpaT'-laﬁume CPOKH 3aMECTUTH YTPAUYCHHBLIC
BCIICJICTBHE yIAJICHHUS 3yObl M YYacTKH 3yOHBIX PSJIOB, YTO I10-
JIOKUTENIBHO CKa3bIBACTCSI HA MOAACPKAHUN (DYHKIINI )KeBaHNUS,
aApTHUKYISILNHI, PEUH MalueHTa u obecredrnBaet 3pPpEeKTHBHOCTD
nanpHeinero jgedenus [11]. JlaHHas TexHOmorus umeer mpe-
UMYILECTBO B CKOPOCTH H3IOTOBJICHHUS OPTOIEIMYECKOM KOH-
CTPYKLHHU, a HEMEUIEHHOE IPOTE3UpOBAHUE, B 1IEJIOM, Oyaro-
HPHUATHO BIMSET Ha MPOLECC PeadWIIUTalMU MaleHTa [OoCie
CTOMATOJIOTHYECKOTO XUpyprudeckoro Bmenarenscrsa [9]. Cy-
HICCTBEHHBIM HEJOCTATKOM HEINIOCPECACTBCHHBIX ITPOTE30B ABJIsA-
€TCs OTHOCUTEJIbHO HU3KasA TOYHOCTD INPUJICTAaHUA K IIPOTE3HO-
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MY JIOXKY B CPaBHCHHUU C IIPOTE3aMHU, KOTOPBIC U3rOTaBJINBAIOTCA
M0 TPATUIMOHHON TexHOooruu [16]. CbeMHBIC TUIACTHHOYHBIC
HPOTE3bI 110 Cr1ocoly Mepeiadn KeBaTeIbHOTO JaBICHUS SIBIISI-
10TCsl He(DM3HOJIOTUUHBIMHU, TaK KaK pacHpeesieHHe Harpy3Ku
OCYIIECTBIISIETCS NPEUMYIIECTBEHHO Ha 0e33yOble y4acTKH
CIIM3UCTOM OOOJIOUKHM IPOTE3HOTO JIOXkKA M, COOTBETCTBEHHO,
Ha TOJUICKAIIUN aJIbBEOJIIPHBI OTPOCTOK 4EIIOCTH. B CBs-
3¢ C 9TUM, TUIACTUHOYHBIN MPOTE3 MODKSH 00aaTh BBICOKON
TOYHOCTBIO U HE IIPOBOLUPOBATH BOCHAJIUTEIIbHBIE U3MEHCHUS
B IOAJIEKAILECH CIM3UCTON 000JI0UKE U MOACINU3UCTON OCHOBE
MPOTE3HOTO JIOXKA 3a CUET HepaBHOMEPHOH (YHKIMOHAIBHOM
HarpysKu. HCHOCpeIlCTBeHHble U PaHHUC IMPOTE3bI BBIIOJIHA-
I0T aKTUBHYIO (POPMUPYIOIIYI0 (YHKLHIO. 32 CYET JKECTKOCTH
aKpuJIOBOro 0asmca MpoTe3a MPe/CTaBIsIeTCs BO3MOXKHBIM CO3-
JaTh OIpeJeIeHHOe J03UPOBAaHHOE [ABJICHHE Ha CIH3HCTYIO
06osouky. Takum 00pazom, H3MEHEHHS B KOHCTPYKILIUH CIIOCO0-
HBbI cOPMUPOBATH HEOOXOIMMBIH pesibed) MPOTE3HOTO JIOKA IS
HOCJIEIYIOIIET0 TOCTOSIHHOTO NMPOTe3upoBanus. Mcxomst u3 te-
opuu Oydepusix 30u E.W. 'aBpunosa ciusuctas 06osiouka 06-
JaJiaeT ONpeeIeHHON MOAaTIMBOCTRIO B PA3JIMYHBIX y4acTKaxX
YEIIOCTH, YTO OOBSICHSIETCSI CIOCOOHOCTHIO KPOBEHOCHBIX COCY-
JI0OB K U3MEHEHUI0 oObeMa KpoBsiHOro pycina. ITox Bo3aeiicTu-
€M TPOTe3a COCYIUCTOE PYCIIO JOCTATOYHO OBICTPO pearupyer
Ha Harpy3Ky U3MeHsIsl CBOi 00beM, CO3aeTCsl KpaTKOBPEMeHHast
UILIEeMUsI TKaHeH, YTO BIUSIET Ha CTPYKTYPHO-(QYHKIMOHAIBHEIS
M3MEHEHHs TKaHel MMPOTEe3HOro JIOKa U MPOLECChl aHIMOTEeHEe-
3a [3,14]. IIpu sTOM, HapyIIeHHs] TeMOIAMHAMUKH, KOMIIPECCHS,
MEXaHHYECKOe MOBPEXKIACHHE CIM3UCTON OOONOYKH SIBIISIIOTCS
3HAYUMBIMH (AKTOPaMH B MHUIMALMU BOCHAICHUS U (GopMu-
pPOBaHHM €ro XPOHHYECKOro TeueHus. PaHHee mpoTe3nposa-
HHE JIOJDKHO oOecreynBaTh PaBHOMEPHOE PaclpeesieHHe jKe-
BaTeNIbHOW HArpy3KH, HMCKIIOYaTh H30BITOUHYIO KOMIIPECCHIO
CIIM3UCTOM OOOJIOYKH M TOACIM3UCTOW OCHOBBI, 00j1a1aTh
CIIOCOOHOCTBIO K MOICPKAHHUIO ONTHMAJIBHOTO COCTOSIHUSI CO-
CYIUCTOrO pyciia MSTKUX TKaHel mpore3Horo joxka [10]. ITo-
clieqHUi (haKkToOp 3aKII0YACTCSl B OTCYTCTBHU THIIEPEMHYECKUX
W3MEHEHHH, 1100 BAa30KOHCTPUKIMU B OOJNACTH MPOTE3HOTO
noxka. bananc TkaHeBoii nepdy3un U pactpeeneHusi KpOBeHa-
HoJHEeHUs B Oy(hepHBIX 30HAX OOECIICUMBAIOTCSI PAaBHOMEPHOM
(yHKIMOHAJIBHON Harpy3koH, co3aaBaeMoil 6a3nucoM mpoTesa
Ha CIU3HUCTYIO 0005104Ky. {715t hOopMUpOBaHUSI BBILICIPUBEICH-
HBIX YCJIOBUM aJICKBATHOTO METa00IM3Ma CIIM3UCTON 000IOUKH
HPH U3TOTOBJICHUH ChEMHBIX (DOPMUPYIONIMX KOHCTPYKIUH He-
00X0IMMO YYUTHIBaTh (PAKTOPBI ONTUMAIBHON CTAOMIM3ALMU 1
peTeHIMH UMMenraT-1poTe3oB. [IpuBeneHHbIe Bhille TpeOoBa-
HUS K (OPMHPYIOIINM MMMEIHAT-IPOTe3aM YUUTBIBAIOTCS Ha
9Tane M3rOTOBJICHMSI W KOppeKLuH rporesa. s peanusanuu
JIAHHOM 3a/1a41 HAMM TPEIJIOKEHO MPUMEHEHUE THarHOCTHYe-
CKOTO OKPAIIUBAHHS C LIENIBI0 KOPPEKINHU aJIrOPUTMOB PAHHETO
HPOTE3UPOBaHUsSI U yCTpaHEHHs1 (PAKTOPOB, MPOBOLUPYIOMINX
XPOHUYECKOE BOCMAICHUE HA dTare (OPMHUPOBAHHS CIIU3UCTOM
000JI0YKH MTPOTE3HOTO JIOKA.

Llens uccienoBaHus - ONTUMHU3ALNS KOHTPOJIS 38 TEUCHHUEM
CKPBITBIX BOCHAJIUTEIBHBIX SIBJICHUHA B OGJ'IaCTI/I IPOTE3HOTO
JIOKa 'y HNalMEHTOB C YaCTUYHBIM OTCYTCTBUEM SyGOB BCJIC-
CTBHE XMPYPTUUECKOTO yAaJICHHs Ha dTalle T0JIb30BAHHS ChEM-
HBIMH INTACTUHOYHBIMU UMMEAUAT-ITPOTE3aMU.

Marepuan n meronbl. Ha 6a3e kadenpsl oproneandeckoi
CTOMATOJIOIMX ¥ OPTOAOHTHH C KypCOM IIPOINEACBTUKU CTOMATO-
norudeckux 3adonesanuii Ps3I'MY nposeneHo vccnenoBanue ¢
yuactueM 14 nauneHTos: 4 xeHIUHbI 1 10 My>X4uH, B BO3pacTte
or 28 1o 71 roxna.

B UCCJIICAOBAHUE BKIIFOYEHBI MNALMUCHTBI, KOTOPBIM IIPOBO-
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JMJIACh XMPYPrUUecKue olepaluu yaaieHus 3yoos. Beem ma-
OUEHTaM, BKJIIOYCHHBIM B HCCJIEAOBAHHUE, IIOCIIC XHUPYypru4c-
CKOTO BMEIIATeIbCTBA ITOCTABJICH JUAarHO3 B COOTBETCTBHHU C
knaccuukauneit MKB-10: K08.1 — IToreps 3y0oB BciencTBue
HECYaCTHOTIO Cilyyast, yAaJIeHHs WU JIOKaIbHOM MepHOIOHTAIb-
HOH 00JIe3HH.

KputepueM BKIIOYEHHSI B HCCIEIOBAHHE SIBISUIOCH CO-
OTBETCTBUEC COCTOAHUSA 3y6Hl>lX pAOOB MAaMEHTOB OIIpe-
JeNIeHHBIM TpynmnaMm Kiaccupukanun DiixHepa, KoTopas
UCIIOJB3YETCA AJIs OLUCHKHU q)yHKLlHOHaHbHOﬁ IICHHOCTH CO-
XpaHUBHINUXCS 3y60B B 3aBUCHMOCTH OT HaJIMYWA aHTATOHH-
pyroiux nap 3y0oB B ONOPHBIX 30HaX uemntocTeil [15]. Bkito-
YE€HUE B UCCJICAOBAHUC NPUBECACHHBIX HHIKE I'PYIII CBA3aHO
C TE€M, 4YTO B JAaHHBLIX KIIMHHUYCCKUX CHUTYyaALUAX COCTOSIHUC
3y6Hle AYyT NAalMEHTOB HMMECT TEHACHLIUIO K OTCYTCTBUIO
KOHTAKTOB aHTaroHMCTOB B OIIOPHBLIX 30HAX 3y6HbIX pAaOB,
4YTO MOTCHUHAJIBHO MOXET IPOBOLMPOBATH q)yHKLlI/IOHaJ'Ib—
HYIO Heperpy3Ky MpoTe3HOro MoJis.

HCXO}IH U3 KPUTEPUECB BKIIIOUYCHUA MMAllUCHTHI 6])1.]'1]/1 pacmpe-
JIeTIeHBI CIIeyIomuM oopa3oM: rpymma A3 — 3 nanueHra; rpym-
na B2 — 3 maumenTa; rpynna B3 — 4 nmanuenra; rpynna B4 — 2
nanuenTa; rpynna Cl — 2 nauuenra.

B HCCJICIOBAHHUEC HE OBUTH BKJIFOUEHBI MalUEHTBI, y KOTOPbIX
6])[.]'[1/1 YCTaHOBJICHBI: XPOHUYECCKUE cneun(bw{ecxue H HECIICI-
nduyeckue nHPEKUN U 3a00IeBaHUs CIIU3UCTON 00OIOUKH T10-
JIOCTH pTa, HAJWYUE B aHAMHE3€ CaxapHOro jauadera M JApyrux
3a00JIeBaHMH, BAUSIONIMX HA TPOYUUCCKUE U3MCHECHUS CITH3H-
CTBIX OGOHO'-[GK, a TaKXE MalUEHTBI C IIOJHBIM OTCYTCTBHUEM
3y0OB Ha 00EUX YEINFOCTSIX.

[ManuenTs! ObLIM pa3esieHbl Ha 2 TPYIIIbL:

- I rpynna BkiItoyana 7 malueHToB, KOTOPBIM IPOBEIECHO U3r0-
TOBJICHUEC IIJIACTUHOYHBIX ITPOTE30B U UX nepeGasnpOBKa IMOJIKOH-
TPOJIEM TPEABAPUTENILHOTO JMAarHOCTHYECKOTO OKpalIMBaHUS
CIIM3UCTOH 000JI0YKH B MECTE XUPYPIUIECKOTO BMEIIATEIILCTRA;
- II rpynna Bkitoyana 7 MalMEHTOB, KOTOPBIM NPOBEIEHO U3-
FOTOBJICHUE IUIACTUHOYHBIX IPOTE30B U HUX Hep6633l/lpoBKa
TPaTUIIMOHHBIM CIIOCOO0M, 0€3 MPEIBAPUTEILHOTO THATHOCTH-
YECKOI'0 OKPALIMBAHUS CIIM3UCTON 000JI0UKU B MECTE XUPYpPIu-
YECKOro BMEIIaTeIbCTBA.

Jlnst mpoBeieHUs MCClIe0BaHus pa3paboTaH crocod JuarHo-
CTHYECKOH MapKUPOBKHU y4acTKa CIIM3UCTOI 000I0UKHU HOIOCTH
pTa AJid BBIABJICHUSA CKPBITOI'O BOCHAJICHHA, ONPEACICHUA €ro
WHTEHCUBHOCTH U KOCBEHHOMU OLICHKHU ITOBBIIICHUSA ITJIOTHOCTH
COCYAMCTOH ceTH B HCCIEIyeMOM ydacTke. B mpemyioxen-
HOM croco0e HCIOJb30BaJICs AMArHOCTHYECKUH #HOmco-
nepxamuid pactBop «Kosop-Tect Nely, conepxkamuii o,
HONMCTBHIM Kadui M OCHOBY (OUCTHUJJIMPOBAaHHAs BOJA).
Jlisi 30HMpPOBaHHs HCCIEAYEMOIro ydacTKa HCIOJIb30Ba-
J1ach CTOMATOJOTHYECKasi CaMOKJIESIIAsics H30JIUPYIoIast
mienka «Junnen Jlenrta C» ¢ coaepkaHueM COJKOcepuiia
KBaJpaTHOW GOPMBI pazMepom 2 ¢M?, UMEFoIIast KPyIiioe OT-
BepcTHe ¢ quameTpoM 1,5 M.

[TpoBenenue crocoba MPOBOJUIIOCH CIEAYIOLIMM 00pa3oM:
nepes HadaJoM MpoObl MCCIIEAYeMblil y4acTOK CIM3HCTOM
000JI0OYKH TOJOCTH PTa BBICYIIMBAJICS BO3AYXOM, IICHKA
JUISL TIPOBEJICHUsI crioco0a HaKJaAbIBalach Ha MUCCIIEAyEeMbIi
Y4acTOK CIM3UCTOW 000s104KkH mojocTtu pra. Otmepsiics 1
mi pactBopa «Komop-Tect Nely». Uepes kpyrioe orBepcTue
B IIJICHKE MMOCPEACTBOM LINpHIla HAHOCHUJICA 1 M JAUArHoCTu-
YEeCKOro pacTBopa Ha noBepxHocTh ciuszuctoit (Puc. 1). Ilpu
9TOM HAapY)XHBIH THAPOPOOHBIIH CIIOH IJICHKH MO3BOJIMI H30-
JIUPOBATH UCCIIEyeMbIl Y4aCTOK.

Cpasy 1ociie HaHECeHHWs PacTBOpa OLCHMBAIN HMHTEHCHB-
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HOCTb OKPACKH CIIM3HCTOH 000JIOYKH IO TPEXLIBETHOH LIKaJIe, T/Ie:

- COJIOMEHHO-)KEJITBI LIBET — OTPULATENIbHBIN I10Ka3aTelb
(BocmaseHue OTCyTCTBYET);

- CBETJIO-KOPUYHEBBIH — CI1a00I0I0KHUTEbHBII (HEBBIPayKEeH-
HOE BOCIAJICHUE);

- TEMHO-OypbIii — MOJOKUTEIbHBIN (BbIPAXKEHHOE BOCIAe-
HHE).

Puc. 1. Oxpawuseanue causucmoiui 00010YKU UCCLE0yeMO20
yuacmrka ouacnocmuydeckum pacmeopom «Konop-Tecm Nely
nepeo smanom u32omogieHusi NPOme308

[Ipo6a mnpoBogmiack B MecTax XHUPYPrHYECKHX BMeEIIa-
TEJILCTB, HEMOCPEICTBEHHO BXOSILIMX B 00JACTh MPOTE3HOTO
JIOKa, a TAK:KE B 00JIACTH 30POBON CIM3HCTON OOOIOUKH IS
BO3MOXXHOCTHU CPAaBHEHUS PE3YJILTATOB l'[p06]>l.

OxpaliBaHue TPOBOAMIOCH B Pa3iINyHbIX (a3ax 3a)KHBIIe-
HUSI OTICPAIIMOHHON PaHBI, B Pa3IUUHBIC CPOKH (POPMHUPOBAHHS
IPOTE3HOT0 JIOXKA C y4eTOM BO3MOKHOCTH TIepexojia BocIialie-
HHSI B XPOHMYECKYIO CTAANI0. AJITOPUTM HMPOBEICHUS NCCIIE0-
BaHMs NpUBeieH B Tadmuue 1.

Ilo IOBOAY YCTAHOBJICHHOT'O KJIIMHUYECKOI'O AuWarHosa ramu-
€HTaM Ha 5 JIeHb MOCIIe XUPYPrUuuecKoro BMeNaTe IbCTBa Oblia
IPOBE/ICHA PaHHSISI OPTOIEANUECKasi peaOMIINTALMS C TTOMOIIBIO
YaCTUYHBIX CBbEMHBIX AKPUJIOBBIX INNIACTUHOYHBIX IPOTE30B Ha
BEpXHEH W/WIM HIDKHEW YeNIoCTH C KJIaMMEPHOW CHCTeMOW
¢uxcanmu. IIpoTspkeHHOCTh 3amenieHus Ie(eKToB 3yOHBIX
psnoB mporezamu cocraBuia oT 4 10 10 3y0oB. AsibruHaTHbIC
pa601me M BCIIOMOTAaTEJIbHBIE OTTUCKH OBLIN IOJIy4CHbI Ha 3
JICHb TI0CIIe XMPYPrUueckoro BMmeniaTenscrsa. [locie momyde-
HHSI OTTUCKOB M3TOTABJIMBAIIMCH )KECTKUE aKPUIIOBBIE OA3UCHI C
NPUKYCHBIMU BAJIMKaAMU JJIs1 OTIPEACIICHUS LICHTPAJIBbHOTO COOT-
HOIIEHUS YeNItocTel. B nepBoii rpynme mnoxasarenay OKpalinuBa-
HHS YUUTBIBAIIUCH [IPU N3TOTOBJICHUH 0A3UCOB OYIyIIUX MIPOTe-
30B — IPOBE/ICHA JONOJIHUTENbHAST U30JISALHS Y4aCTKOB Oa3uca
B MPOEKIUY 30H BhIpaKeHHOro BocnayieHus. Ha 5 nens roto-
BbIC NPOTE3bl HAKJIAJBIBAINCH HA IPOTE3HOE JIOKE KaXKIOMY
nauuenty. Ha 20 ngeHb nocie XUpypruueckoro BMeIaTeIbCcTBa
IpH OJIArONPUSITHBIX YCIOBUSIX (GOPMUPOBAHUS MOCIIEOIepaL-
OHHBIX JIe()eKTOB CIIN3UCTOI 000IOUKK B 00JIACTH yNAJICHHBIX
3y0OB MPOBOAMIACH Tepeba3upoBKa UMMEIHAT-IIPOTE30B He-
IPpSAMbIM CHOCO6OM C LECJIBIO YyIIYULICHUSA UX d)yH](L[I/IOHaH])H]:IX
U 3KCIUTyaTalMoHHbIX KadecTB. Ha 10 u 30 nguu nmposoxmiioch
KOHTPOJIBHOE JHAarHOCTHYECKOEe OKPAIIMBaHUE B O0CUX IPyI-
nax rnmamMeHTOB.

PesyabTarel u o6cy:xkaenne. [locie nu3rorosneHus u Hajo-
JKEHUSI TPOTe30B IPPEKTUBHOCTH METOJa KOHTPOJIS BOCTAJIe-
HHUs C IIOMOLIBIO JUArHOCTUYCCKOTO OKpallMBaHWA Ha dTalax
NPOTE3UPOBAHUA OLECHUBAJINUCH IO HUKCIIPUBCACHHBIM KpHU-
TepusM, yKazaHHbIM B TaOnuue 2. Pe3ynbraTel MeTona mpo-
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Tabnuya 1. Dmansr opmoneduueckou peabuiumayuu u
KOHMPOJIsL COCMOSIHUSL BOCNANEHUSL CIUSUCMOU 0DOLOYKU NPOME3HO20 110

Bapuantsl yyera noxkasareJ/ieil OKpalIMBAHUs CJIM3UCTOMH

Nenn JTanbl JTeYeHHs M OlEHKA Pe3y/IbTaTOB 000J104KH MOJIOCTH PTa HA 3TANAX JeYeHHUs
OKpANIMBAHMS METO0B MPOTE3HPOBAHHUS
I rpynna II rpynna
[NonyueHne OTTUCKOB, N3rOTOBJICHHE Vuer nokasaresneil OKpalnBaHHs M3roToBieHHe KECTKUX
3 neHb JKECTKHX 0a3MCOB IPOTE30B, ONPE/IEIICHIE HPU U3TOTOBJICHUHU JKECTKHX 0a3nCoB IIPOTE30B
LEHTPAJILHOTO COOTHOILECHHS YEII0CTeH 6a31COB IIPOTE30B TPaJIMLHOHHBIM CII0COO0M

HastoxxeHne roToBbIx IIpOTE30B

BrisBiienue 301
M30BITOYHOIO JaBICHUS
0asmca nmpoTe3a Ha

Yyer nokazaTenei OKpalinBaHus
I BBISIBIICHUH 30H

5 neHb n30BITOYHOTO JaBIeHUs Oa3uca
B TIOJIOCTB PTa BOCHAJICHHbIE YIaCTKU
IpOTEe3a Ha BOCHAJICHHBIC .
. CIIU3UCTOM 000JIOUKH
YYaCTKH CIH3UCTOI 000JI0UKH
TPaANIMOHHBIM CIIOCOOOM
KoHTpobHOE HarHocTHIecKoe .
10 nenn VY4er nokaszareneil OKpamrBaHus
OKpalll¥BaHNE B 00EHX IPyNIIax IMalHeHTOB
VYuer nokaszarenei OKpaInBaHHs [MepebaznpoBka Gasmca
ITepeba3upoBKka poTe30B
20 neHp pu nepeba3upoBke 6azuca [IpoTe3a TPaJAULMOHHBIM
B 00eHX Ipynnax HalueHToB
nporesa criocoboM
KonTpoisHOe quarHocTuaeckoe .
30 nenpb VYyer nokaszareneil OKpamrBaHus

OKpalrBaHUC B obenx Ipyniax nanuceHTOB

Tabnuya 2. Dghpexmusrocms memooa umMmeouam-npomesuposaHus. 8 3a6UCUMOCIU OMm YO0OCMEA NONb30BAHUL NPOMe3aAMU
U BBIPANCEHHOCU NOBPEHCOEHULL CIUSUCOU 0O0NOUKU NPOMEZHO20 JI0OHCA

1o 30 neHs (ocie nepeda3supoBKH)

Cpokn oneHKH I rpynna Il rpynna
Oomiee KOTMYECTBO KOPPEKIIUI 4 "
¢ 6 mo 20 neHp
OO011iee KOIMIECTBO KOppekuuii ¢ 20 ! 4

BripaxkeHHOCTb MOBPEXACHHUH CIIM3UCTON 000I0YKH MPOTE3HOTO JIOXKA,

BBISIBIICHHASI IPH KOPPEKIIUH B TPYIITAX MAI[IEHTOB

IO IIKaJI€e OT «+» 70 «++++»

Ha 10 menn ++ H+
Ha 20 nenn + +++
Ha 30 nenn - ++

Yacrora NPEABABIIACMBIX TAITUCHTAMU ’Kano0

II0 IIKaJ€ OT «+» J0 «++++»

Ha 10 menn ++ -+
Ha 20 nenn + +++
Ha 30 nenn + ++

TE3UPOBAHUs, IIPOBEICHHOTO I10J] KOHTPOJIEM OKpAIINBAHHS
CpPaBHUBAJINCH C pe3yJibTaTaMH B IPyIIE MallUeHTOB, KOTO-
pPBIM IPOTE3MPOBAHUE IIPOBOJIMIOCH TPATUIHOHHBIM METO-
oM 0Oe3 ydyeTa AMarHOCTHYECKOT0 OKPAIIMBAHUS CIU3UCTOM
000JIOYKH MPOTE3HOTO JIOXKA.

Hcxons u3 nosryueHHBIX pe3ysbTaToB ClIelyeT OTMETHUTh, YTO
J10 Tiepe0a3upoOBKU MPOTE30B Ha 20 JeHb MAMEHThI U3 | rpyIIbI
B/IBOE pexe 00palaiich ¢ jKanodaMu Mo MOBOLY KOPPEKIHI.
[Mocne nepe6a3upoBKU B JaHHOW TpymIe HPOBEJCHA TOJIBKO
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OJIHa KOPPEKILMsI, COOTBETCTBEHHO, KOJINYECTBO HE3aIIaHUPO-
BaHHBIX [TOCELICHUH CYLIECTBEHHO CHU3MIOCH.

JluHamuKa pa3pellieHusl BOCIAIUTEIbHbIX SIBICHUN, oT™Meda-
eMasi OObEKTHUBHO M C ITIOMOIIBIO OKPALIMBAHUS BO BPEMs KOH-
TPOJIBHBIX SIBOK ITPE/ICTaBICHa B Tabuie 3.

CpaBHUTEIbHAS IUHAMUKA BOCCTAHOBJICHUSI OLIEHUBAJIACH 110
KPHUTEPHSM IPOIYKTHBHOCTH BOCIIAJICHHS ¥ 3a)KHUBIICHUS 00I1a-
CTH XMPYpPrHUYECKOro BMelareascTsa Ha 10 1eHs nocie onepa-
THBHOTO BMEIIATEIbCTBA (HA 5 JICHb IOJIb30BAHHS MPOTE30M),
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Tabauya 3. Obvekmugnvle Kpumepuy OUHAMUKY PA3PeUteHUst 60CNATUMETbHBIX AGNIEHUL 8 00IACMU XUPYPSUYECKUX GMEULamenbCms

I'pynmsi I rpynna II rpynna
Mokazarean 10 nenn 20 neunb 30 neun 10 xenn 20 neun 30 geun
OTEeYHOCTH 1 mar. 1 marr. - 4 mair. 3 marr. 2 marl.
lNunepemus 1 na. 1 mam. - 3 nau. 2 mar. 1 mam.
BonesneHHOCTH MpH NabIALUU 1 mar. - - 2 mar. 2 mar. 1 mar.
VHTEeHCHBHOCTH OKpALINBAHUS
Kenrto-conomeHHbII 4 mam. 6 mar. 7 mau. 1 mam. 3 mar. 5 mar.
CBeTI0-KOpUYHEBBII 3 mai. 1 mam. - 4 nam. 3 mam. 2 mar.
TeMHO-Oypblii - - - 2 mar. 1 mar. -

YTO COOTBETCTBYET ONTHMAILHOMY CPOKY ()OPMHPOBAHHS IIep-
BHUYHOTO pyOIia B 00JIacTH onepannonHoi pansl [7]. IlosropHas
OlleHKa Kpurepues mposoauwiach Ha 20 gens. Cnemyer oTMe-
THUTB, 9TO MPUCYTCTBUE CBETIO-KOPUIHEBOTO U, B 0OCOOEHHOCTH,
TEeMHO-Oyporo I[BeTa OKPACKH CIU3HCTOH OOOJIOYKH B MecTe
XUPYpPru4ecKoro BMenareabcrsa Ha 20 JeHb ¢ BBICOKOH J0CTO-
BEPHOCTBIO YKa3bIBACT HA [IEPEX0Jl BOCIAICHUS B XPOHUUECKYIO
cTaguro. Mcxoas u3 1aHHBIX CPABHEHUS PE3yJIbTaTOB KOHTPOJIb-
HBIX OCMOTPOB, y IaLUEHTOB | Ipymnbl IMHAMUKA pa3peLICHUs
BOCITAJINTEINILHEIX sBJIEHHI Oblta Oojee akTwBHas, yeM Bo Il
rpynre. Y OOJBIIMHCTBA MAIMEHTOB | TPYNITEI SIBHBIE TPH3HA-
Ku BocnaneHus K 20 QHIO UCCIEJOBaHMS IMPAKTHYECKH OTCYT-
CTBOBAJIU, YTO MO3BOJIACT CYAUTh O 3aBEPILICHUU BOCHAICHUS B
ONTUMAJIbHBIE CPOKU. boibliee KOIM4ecTBO HHTEHCUBHO OKpa-
IIEHHBIX YYaCTKOB CIM3UCTON 000IOUKH B 00JIACTH XHPYprude-
CKUX BMELIATeIbCTB y nanueHToB I rpynmsl k 20 qHIO yKa3blBa-
eT Ha Hajnuwe Oosiee BHIPAXKCHHOTO BOCIIAJICHHS B MICCIIEyeMOH
00JTacTH 1 O TeH/ICHIINH Mepexo/ia B XpOHNUIECKYTo cTanuio. Takast
JIMHAMUKA OOBSICHSIETCSI TeM, YTO JTallbl M3TOTOBJICHUS W Iiepe-
0a3UPOBKH MMMEANAT-TIPOTE30B TIPOBOIIIICE O3 ydeTa pe3yiib-
TaToOB AUATHOCTUYECKOIO OKPALIMBAHMS, YEM U MOATBEPIKAACTCS,
410 0a3UC MIACTHHOYHOTO IIPOTe3a B JAHHOH IPyIIIie OKa3bIBa H3-
OBITOYHOE HEKOHTPOIMPYEMOE JIaBJICHHE Ha MOJIeIKAIINE YIACTKA
TIPOTE3HOTO JIOXKA B 00JIACTH XUPYPTHIECKOTO BMEIIATEIBCTBA, YTO
BeJIeT K HENPOLYKTUBHOCTU BocnaneHus. Pesynerarst 30-qHeBHO-
TO HAOJIONIEHNSI BEISIBAJIH, YTO KOHTPOJIb BOCIAJICHHS U JIOKAJIbHAS
pabora ¢ obmacTsIMi (hyHKIMOHATIEHON MEeperpy3KH MSTKHX TKa-
Hell IPOTE3HOTO JIOKa B OOJIACTH XUPYPIUUECKHX BMEIIATEIBCTB
C IOMOUIBIO IUAarHOCTHYECKOr0 OKpallMBaHus B | rpymme namueH-
TOB obecriednia MOJTHOE pa3pelieHne BOCIIAIUTEIBHBIX SIBIICHUH,
y 2 narmenTos Il rpymmer B JaHHBIA cpok cdopmMupoBanach TeH-
JICHLIUS K COXPaHEHUIO IIPOIIecca XPOHUUECKOTO BOCIATICHHUS.

BriBoabl.

YCTaHOBIEHO, YTO CBOEBPEMEHHOE OIpPEAEICHUE IPOBO-
LUPYIONINX BOCIHalieHne ()aKTOPOB Ha PAHHHUX CPOKaxX ITOCIE
XUPYPrU4eCKUX BMELIATEIbCTB IPU OPTONEINYECKOM CTOMATO-
JIOTMYECKOM JICYCHUH I103BOIMIIO IPEIOTBPATUTh IIEPEXO]] BOC-
MAaJICHHUS] B XPOHUUYECKYIO CTAHIO.

Yucno xoppekuuil mpore3oB B | rpyIme manueHToB 3a BeCh
NepUOJ JIeueHHs cOCTaBulo Ha 41% MeHblle, yeM B IpyIIe,
B KOTOPOH dTambl MPOTE3MPOBAHMS MPOBOJMINCH 0€3 ydeTa
oxpammBaHus. IlaruenTs! [ rpynms! npeabsBIsiIN sKano0bl Ha
0o M HEymoOCTBO IOJNB30BAHMS MPOTE30M, B CpEIHEM, Ha
50% pexke, uem nanueHTs! 11 rpynmnsl, 4To CyIECTBEHHO COKpa-
TUJIO KOJIMYECTBO HE3AINIAHUPOBAHHBIX IOCEIIECHUN KIMHHUKU.
KoHTponbHbIe HTOrOBBIC PE3YIbTaThl OKPAILIUBAHUS CIU3UCTON
00O0JIOYKH TIPOTE3HOTO JIOXKA C IIENBI0 ONPENEICHUST HAINIHS
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XPOHHYECKOTO BOCHAJICHUsS MOCNIE MPOTE3NPOBAHMS TTOKA3aIH,
410 B | rpynme noiaHoe pa3pemeHne BOCHAIUTEIbHBIX IBICHUI
Hactymmio Ha 33% OsicTpee, yeM y manuenTos Il rpymmsr. Bo
II rpynne BAnoOTeKyMi XpOHUUECKUH BOCHAIMTENbHBIN TPO-
necc He mpekparwics K 30 ITHIO MpOoBeleHHs MCCICIOBAHHSA Y
50% marmenToB. Ha 3akmiounTensHOM 3Tane HCCICAOBAHHS
OIIEHUBAJIOCH KAa4eCTBO (POPMHUPOBAHHS CIHM3HCTON OOOIOUKH
MPOTE3HOTO JOXKa y TAIMeHTOB 00enx rpymm. JlaHHBINH KpHTe-
pUii SBISIETCS PEMIAIOMNM (PAaKTOPOM YCHEIIHOCTH TallbHEl-
[IET0 MOCTOSHHOTO MpoTe3upoBaHusi. OLeHKa (OPMUPOBAHUSL
JI0’Ka TOKa3aja, 4To y OONBIIMHCTBA MAIMEHTOB | rpymmsr pe-
JIbed MPOTE3HOTO JIOKa OB PABHOMEPHBIM, W30BITOYHAS TIONI-
BIDKHOCTB CIIM3HCTOH OOOJIOUKH OTCYTCTBOBAJa, IPHU3HAKOB
OTEYHOCTH M 3aCTOMHBIX SBJICHHHA B OOJIACTH MPOTE3HOTO
noxka He HaOmoganock. Takum 00pa3oM, o pe3yabTaTaM uc-
cienoBaHus 3(Q(EKTHBHOCTH OPTONEAMYECKOTO JICUCHHS C
MOMOIIBIO IMMEANAT-IIPOTE30B C yUETOM ITOKa3zaTelei KOH-
TPONBHOTO OKpAIIMBAaHUs Oojee BHICOKAas, YeM B CIIydasx,
KOTJ]a paHHEee OPTONEeINIECKOE JIEIEHUE OCYIIECTBIIeTCs 0e3
KaKOT0-JIN0O KOHTPOJIA, y4eTa BOCHAICHHS U (QYHKIIHOHATb-
HOM Mmeperpy3Ku MATKUX TKaHEH MPOTE3HOTO JI0kKa B 00IaCTH
XUPYPTrU4ecKuX BMemareabcTB. C moMomnsio pa3padboTaHHOH
METOAUKN OKPAIIUBaHMSA CIU3UCTONH 00OIOYKM TMONOCTH PTa
P XHPYPTUYECKHX BMeIIaTenbcTBax y wuccaegyemon (I)
TPYNIBEl HalMEHTOB ONTHMH3HPOBAHBI 3TAMbl KOHTPOIS 3a
BOCTIAJIUTEIbHBIMH SBICHUSAMH B 00JIACTH MPOTE3HOTO JIOXKA
6a3MCcOB MMMEIHNAT-IPOTE30B. B pe3ymbrare mMpoBeAEHHOTO
HCCIIEIOBAaHNS YCTAaHOBJIEHO, YTO PaHHEE BBISBICHHE 09aroB
XPOHHYECKOTO BOCTAJICHUS B 00IACTH MPOTE3HOTO JIOXKA TI0-
3BOJIIET CBOEBPEMEHHO CKOPPEKTHPOBATh TaKTHKY OPTOIIE-
JIUYECKOTO JEYCHUS MyTeM TpaHchopMmanuu 0a3ucoB UMMe-
JIUAT-TIPOTE30B, YTO B IIEJIOM IOBBIMIAET KAYECTBO PAHHETO
MPOTE3UPOBAHUS.
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SUMMARY

APPLICATION OF ORAL MUCOSA STAINING FOR
CONTROL OF LATE INFLAMMATORY EFFECTS
AT THE STAGE OF FORMATION OF A PROSTHETIC
BODY USING IMMEDIAT-PROSTHESES

Guyter O., Oleinikov A., Mzhavanadze N.,
Kalinovsky S.

Ryazan State Medical University, Ryazan, Russia

The quality of the formation of the relief of the soft tissues of
the prosthetic bed after surgical tooth extraction is a significant
criterion for the success of further permanent removable pros-
thetics. However, after a surgical operation, an inflammatory
response in the soft tissues of the oral cavity inevitably occurs,
and their deformation also occurs. These processes can be ag-
gravated due to insufficient control over inflammatory phe-
nomena with possible functional overload of the prosthetic
bed at the stage of primary orthopedic rehabilitation with the
help of immediate prosthetics. Objectivity of monitoring the
course of inflammation can be ensured using the methods of
vital staining of the oral mucosa and analysis of the dynam-
ics of vascular changes in the area of surgical intervention.
The use of iodine-containing diagnostic solutions, revealing
an increased content of glycogen and inflammatory enzymes
in the mucous membrane of this area, contributes to the early
detection of the latent inflammatory process. Glycogen is the
main energy source for cellular and glycolytic biochemical
inflammatory reactions, and is also present in the adventitia
of newly formed vessels in the focus of damage, and acts as
a marker of changes in the density of the vascular network.
Thus, the aim of the study is to optimize the control over the
course of latent inflammation in the area of the prosthetic bed
at the stage of using removable lamellar immediate prosthe-
ses in patients with partial absence of teeth due to surgical
extraction.

The study included 2 groups of patients with the absence
of 4 to 10 teeth due to surgical extraction. The study group of
patients underwent the manufacture of lamellar immediate-
prostheses under the control of diagnostic staining of the mu-
cous membrane. For patients of the second group, prostheses
were made using the traditional method. According to the
results of the study, in the study group, the time for complete
resolution of inflammatory phenomena and the formation of
the optimal state of the prosthetic bed was reduced by 33%
compared to the control group. It was found that early detec-
tion of foci of chronic inflammation in the area of the pros-
thetic bed makes it possible to promptly correct the tactics of
orthopedic treatment by transforming the bases of immedi-
ate prostheses, which generally increased the quality of early
prosthetics in this study.

Keywords: inflammation, prosthetic bed, immediate prosthe-
sis, glycogen, dental orthopedic rehabilitation.
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PE3IOME

HPAMEHEHUE OKPAILIMBAHUS CJAU3ACTOM OBO-
JIOYKH IMOJIOCTHU PTA AJISA KOHTPOJIA 3A TEYE-
HUEM CKPBITBIX BOCIIAJIMTEJBHBIX SIBJIEHUIA
HA 3TAIIE ®OPMHUPOBAHUSA ITPOTE3HOI'O JIOKA
C IOMOIINBIO UMMEJIUAT-ITPOTE30B

Iyiitep O.C., OjeiinukoB A.A., MikaBanaaze H. /.,
Kanunosckuii C.U.

Psasancxuii eocyoapcmeennviili MeOUYUHCKULL YHUBEPCUMen UM.
axao. U.I1. I1Tasnosa, Poccus

KagecTBo dopmupoBanus penbeda MATKHX TKaHEH Hpo-
TE3HOTO JIOKa IOCJIe XUPYPTHIECKOTO yAaleHHs 3yOoB sB-
NSeTCSl 3HAYUMBIM KPHUTEPHEM YCIEMIHOCTH JalbHEHIIero
MIOCTOSTHHOTO CBEMHOTO TpoTe3npoBaHus. OmHako Tmocie
XHPYPTUYECKOH OTepanuy HEMHHYEMO BO3HHKAeT BOCIIAIH-
TeNBbHBIH OTBET B MATKHUX TKAHAX MOJOCTH PTa, MIPOUCXOTUT
ux aedopmanus. DTH MPOIECCH yCYTYONISIOTCS BCIEACTBUE
HEOCTAaTOYHOTO KOHTPOJIS 32 BOCTIATUTEIbHBIMHA SBICHUSIMH
MPU BO3MOXKHOH (PYHKIMOHAIBHOH Teperpy3ke MpoTe3HOTO
JI0’Ka HA dTare MEepBUYHON OPTONEANYECKOW peadInTanun
C TIOMOIIBIO HMMMeIuaT-mpoTe3upoBaHusi. OOBEKTHBHOCTH
HaOTIOCHNS 3a TEICHNEM BOCIIAJICHUS MOXKeT OBITh obecre-
YeHa C MMOMOIIHI0 METOAOB BUTAIHHOTO OKPAIIMBAHUS CITH3H-
CTOI 00OJOYKM MOJIOCTH PTA M aHAIHM3a AWHAMHKH COCYIH-
CTBIX M3MEHEHHWH B 0OJIACTH ONEPAaTHBHOTO BMENIATENbCTBA.
IIpumenenue Hoacoaepkammux AUATHOCTUYECKHX PACTBO-
POB, BBEISBISIOMNX MOBBIIIEHHOE COAEPKaHWE IIHKOTCHA U
BOCHAUTENBHBIX (PEPMEHTOB B CIM3UCTOH 000JI0UKe TaHHOH
o0nacTH, crmocoOCTBYeT paHHEMY OTPEACICHUIO CKPBITOTO
BOCHAIUTENBHOTO TpoIecca. [JIINKOTeH SABISIETCS OCHOBHBIM
9HEPreTUIECKUM HCTOYHUKOM JUIS KIETOYHBIX W TIIHKOINTH-
YeCKUX OMOXMMHUYECKUX BOCTIAUTEIbHBIX PEAKINH, a TAaKXKe
MIPHUCYTCTBYET B aIBEHTUI[NH BHOBbH 00Pa3yIOMNXCS B Odare
MOBPEXKJICHUS COCYHOB, BBICTYyIIa€T MapKepOM H3MEHECHHS
MJIOTHOCTHU COCYIUCTOM CEeTH.

Llenpro nccnenoBanus ABIAETCS ONTHMH3AIMS KOHTPOIS 3a
TEYEHHEM CKPBITHIX BOCTIAUTENBHBIX SIBIEHHUH B 00IACTH Mpo-
TE3HOTO JIOXKa HA HTale MOJNb30BAHHS CHEMHBIMH IITACTHHOU-
HBIMH HMMEJIMAT-TIPOTe3aMH Y MAUeHTOB C YaCTHYHBIM OTCYT-
CTBHEM 3y0O0B BCIIEJCTBHE XUPYPIUIECKOTO yAAICHHS.

B nccnenoBanme BKIIOUEHBI 2 TPYMIBI MAIIHEHTOB C OTCYT-
ctBUeM OT 4 10 10 3y0OB BCIENCTBHE XUPYPTUYECKOTO yaie-
nus. [lampenTam mepBoit (WcciemyemMast) TPYNIBI TPOBEICHO
M3TOTOBIICHUE TUIACTHHOYHBIX HMMEINAT-MPOTE30B II0J] KOH-
TPOJIEM AMArHOCTUYECKOTO OKPAIIMBAHUSA CIM3UCTOH 0007104-
ku. [arrenTam BTOpOit rpymITs! (KOHTPOIB) U3TOTOBIEHHUE TIPO-
TE30B MIPOBOAMIOCH TPAJAUIINOHHEIM MeTOZOM. [1o pe3ymbratam
HCCIIEN0BAaHNS B MEPBOH IPyMIIe BPeMs MOJTHOTO pa3perIeHHs
BOCTIAJTUTENILHBIX SIBICHHH ¥ (POPMUPOBAHMS ONTHUMATBEHOTO
COCTOSIHUSI TIPOTE3HOTO JIOKa COKparuinock Ha 33% B cpaBHe-
HHUH C TPYHIIOH KOHTPOJSA. YCTAHOBIEHO, YTO PAaHHEE BBISBIIE-
HHUE 0YaroB XpOHWYECKOTO BOCIANICHUS B OOIACTH IPOTE3HOTO
JI0’Ka TI03BOJISIET CBOEBPEMEHHO CKOPPEKTHPOBATH TAKTHKY Op-
TONEANIECKOTO JICUSHHUSI ITyTeM TpaHC(hOpMaIK 0a3UCOB UM-
MEUaT-TIPOTe30B, YTO B IEJIOM ITOBHIIIAET KaueCTBO PAHHETO
TIPOTE3UPOBAHHS.
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CLINICAL AND RADIOGRAPHIC CHANGES FOLLOWING ORTHODONTIC INTRUSION
OF OVERERUPTED MAXILLARY MOLARS WITH TWO MINI-IMPLANTS

Slabkovskaya A., Divnich A., Abramova M., Slabkovsky R., Alimova A., Lukina G.

Al Yevdokimov Moscow State University of Medicine and Dentistry, Moscow, Russia

The problem of the permanent teeth loss and correction of the
corresponding deformations due to the partially absent dentition
is still one of the most urgent issues of modern dentistry. Several
authors indicate that incidence rate of molar extrusion in case of
missing antagonists varies from 83% [1] to 92% [2], with 27-32
% of teeth extruding more than 2 mm.

Untimely reconstruction of the defect resulting from tooth
loss in 95% of cases causes extrusion of antagonists in the direc-
tion of the missing teeth, with maxillary lateral extrusion statis-
tically more frequent than mandibular one [2].

Such deformations lead to occlusal and muscle disorders,
pathological changes in the temporomandibular joint and make
prosthetic rehabilitation in the area more complicated [3,4].

In order to optimize the forthcoming dental procedures, such
as implantation and prosthetic rehabilitation, in clinical situa-
tions of the kind, orthodontic preparation with the use of partial
constructions to normalize the position of individual teeth can
be performed [5-7].

Orthodontic tooth movement is often limited by the an-
chorage available. The force applied to move the teeth, and
any appliance that produces force on the tooth, must have an
equal opposing force to the other area. It is often essential to
prevent the recoil force to achieve the desired or at least the
minimum tooth movement. In such cases the doctor needs to
calculate the anchorage so that it avoids the movement of the
anchorage teeth [8].

One of the difficult movements to perform in practice without
any side effects is molar intrusion. In addition to the complexity
of molar intrusion itself, there is an equally important question
of preserving the viability of the moved tooth and the surround-
ing tissues [9-11].

The teeth being intruded can be highly prone to root resorp-
tion. Pressure arising under the intrusive forces is concentrated
in the region of root apices and can lead to compression and
necrosis of the periodontal ligaments [11-14].

To carry out the orthodontic intrusion of molars, various re-
movable and non-removable appliances are used with and with-
out anchorage to orthodontic mini-implants and mini-plates.
Appliances for molar intrusion anchored with orthodontic
mini-implants do not require patient compliance, do not cause
discomfort and are a minimally invasive and cost-effective al-
ternative, with a more predictable treatment result [7,15-17].
The number and location of orthodontic mini-implants and their
combination with other appliances may vary. Several authors in
their studies use 2 interroot orthodontic mini-implants placed
palatally and bucally [4,18-21], 3 interroot mini-implants with
2 placed buccally and 1 palatally [20], mini-implants in combi-
nation with mini-plates [5,22,23], 1 interroot, buccally placed
mini-implant in combination with a palatal clasp [24,25]. Pre-
viously, Sugii M.M. et al. [11] noted that the use of two mini-
implants for molar intrusion — the double-traction technique
— is optimal compared to a single mini-implant, and reduces the
likelihood of resorption of the dental root apices and also con-
trols the inclination of the tooth. To date, to achieve the required
intrusion, various traction forces and traction vectors are used.
In clinical studies, the force applied to an intruded tooth varies
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within a wide range: from 30g [24], and 50-70g [5,6], or 100-
150g [9,14,17,18,25], to 300-450g [4,11,20,21]. However,
the main task at the stage of molar intrusion is to reduce the
risk of pathological changes in the periodontium, as well as
the risk of root resorption, which, according to some authors,
is 4 times higher during intrusion compared to extrusive dis-
placement [9,26].

Therefore, it is still of vital importance to research and find the
ideal protocol for the intrusion of molars, which will allow the
desired tooth movement without side effects, in the shortest time
possible and in a minimally invasive way [27].

So, the objective of this work was to study and evaluate clini-
cal and radiographic changes during orthodontic intrusion of the
first maxillary molars with two mini-implants and light intrusion
forces to create conditions for adequate prosthetic rehabilitation
of the lower jaw.

Material and methods. A prospective clinical study was con-
ducted on a sample of 20 patients (8 men and 12 women) with an
average age of 35.92+5.07 years (27.9 - 45 years), with extruded
first maxillary molars, due to the missing opposing dentition of
the mandible. The subjects were divided into groups by gen-
der. Examination and treatment of patients was carried out at the
Department of Orthodontics of A.l. Yevdokimov Moscow State
University of Medicine and Dentistry (MSUMD).

The study design was reviewed and approved by the ethics
committee of the MSUMD. Each patient included in the study
signed an informed consent.

Criteria for inclusion in the study:

- age 25-45 years

- extrusion of the first maxillary molars due to the missing
dentition of the mandible

- the need for preliminary orthodontic treatment of the patient
for adequate prosthetic rehabilitation due to the lack of the space
for the crown

- no periodontal changes and other contraindications for orth-
odontic treatment.

- no history of previous orthodontic treatment.

Patients with systemic diseases such as diabetes mellitus, os-
teoporosis, cardiovascular disease, coagulation disorders and
metabolic bone disorders were excluded from the sample, as
these factors can affect root resorption, stability of mini-im-
plants, and, as a result, duration of treatment [13,20]. All moved
molars were vital.

Before the start of the movement and after the end of the intru-
sion, orthodontic casts were made for all patients, and extraoral
and intraoral photos were taken. Radiological changes that oc-
curred after molar intrusion were analyzed based on cone beam
computed tomography (CBCT) data. All CBCT and panoramic
radiographs were done with PlanmecaProMax 3D. The inclina-
tion of the extruded molar was measured before and after the in-
trusion based on panoramic radiographs. Molar inclination was
measured in relation to the plane of the corresponding half of the
upper jaw. For this purpose, maxillary planes (NL) were drawn
to the right and left through the ANS and PNS points, the axes
of the extruded teeth were marked with blue lines drawn through
the bifurcation and the middle of the molar crown at the equator



GEORGIAN MEDICAL NEWS
No 9 (318) 2021

level. To determine the inclination of the extruded molar, we
measured the lower external angle between the axis of the tooth
and the plane of the corresponding half of the jaw (Fig. 1).

Fig. 1. Panoramic radiograph before orthodontic treatment. In-
clination of the tooth 2.6 in relation to the maxillary plane (NL)

CBCT data were used to evaluate intrusion and resorption
severity of the moved teeth with Ez3D 2009 software. Pres-
ence or absence of root resorption and its severity was studied
with the Levander and Malgrem scoring system [28], which
includes five grades: 0 - no root resorption; I - a mild resorp-
tion with normal length of root and only an irregular contour;
II — moderate resorption, with small areas of root loss and an
almost straight contour of the apex; III - accentuated resorp-
tion with the loss of almost one third of the root length; IV
- severe resorption with loss of more than one third of the root
length. For this purpose, Multiplanar reconstruction (MPR)
was performed with a sequential analysis of the structural in-
tegrity of the palatal, mesial and distal buccal roots (Fig. 2,
a-c). The intrusion was evaluated by measuring the distance
from the middle point of the occlusal surface of the molar
(OU6) to the lowest/protruding point of the maxillary sinus
(MS) in the frontal section (Fig. 2d). Reconstruction of the

' ¥

a b

section in subsequent measurements was carried out by MPR
with standardized values.

Intrusion efficiency was evaluated by dividing amount of in-
trusion by intrusion time [20]:

Ef fictency = Amount of intrusion
Intrusion time

Using this formula, the values of the intrusion efficiency of
the first upper molars were calculated for the two groups, re-
spectively.

In the study, 28 first maxillary molars were intruded. Eight
patients had bilateral molar extrusion, and 12 patients had uni-
lateral one. The patients in the study were divided into 2 groups
by gender. In terms of age the subjects in 2 groups were compat-
ible, which made it possible to compare them with each other
(Table 1).

Orthodontic treatment was performed with partial appliances
of Conmet mini-implants (diameter 1.5 mm, length 10 mm) and
an elastic chain (American Orthodontics) (Fig. 3, 4). A buccal
mini-implant was placed in the interroot space, 2 mm apically
from the attached gingiva margin, between the second maxillary
premolar and the first maxillary molar. The palatal mini-implant
was placed in the interroot space between the first and second
maxillary molars, 12 mm away from the occlusal surface of the
first molar. All mini-implants were placed by one surgeon. The
elastic traction to orthodontic mini-implants was applied simul-
taneously with the implantation. To achieve the desired move-
ment once every 3 weeks light elastic traction was applied from
mini-implants to the tooth being extruded using a dynamometer
- 15-25g per 1 mini-implant, the total traction force was 30-50 g
per molar [5,6,24].

All images were measured by one operator. To evaluate the
method error, 12 randomly selected panoramic radiographs and
12 CBCTs were re-measured after 4 weeks by the same operator.
The statistical error was calculated using the Pearson correlation
between the initial and repeated measurements and the paired
samples t-test.

c d
Fig. 2. CBCT sections of the intruded tooth 2.6. a - palatal root. b - mesial buccal root.
¢ - distal buccal root. d - tooth 1.6 after intrusion

Table 1. Intergroup distribution

Group Number of patients Num;i)::t(:f“r)r;::sillary (ll\r/;lt;?ll::;g;)
Male 8 12 37,18+4,39
Female 12 16 34,66+5,74
Total 20 28 35,9245,07
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Fig. 3. Scheme of orthodontic mini-implants placement and the position of the buttons on the tooth. a - two mini-implants, one
placed buccally and the other placed palatally, and the button, to prevent the elastic chain from slipping, is fixed on the chewing
surface of the tooth. b, d - the position of the mini-implants (scheme and intraoral photo, respectively), as in Fig. 3a, but on the tooth
1.6 two buttons are fixed as vertically as possible under the mini-implants from the respective sides - buccal and palatal. c - intra-
oral photo of the appliance for intrusion of tooth 2.6. without buttons to fix the elastic chain on the tooth

Table 2. Intergroup comparability of initial age (t-test)

X Male group Female group
Variable years P Value
Mean+SD Mean+SD
Mean age 37,18+4,39 34,66+5,74 0,153

All measurements were statistically analyzed using Statis-
tica v.6.1 software for Windows. Descriptive statistics were
used to find mean values, standard error, and standard devia-
tion of the data. The null hypothesis of the absence of inter-
group difference in the studied parameters was used. Com-
parison of the measurement data obtained before and after
the intrusion was carried out using a paired two-sample t-test.
Results were considered significant if p-value <0.05.

Results and discussion. The method error evaluation demon-
strated a significant high correlation of repeated measurements.
The two-sample paired t-test showed no statistical significance
of the differences between the initial and repeated measurements.
The study groups were compatible in terms of age (Table 2).

In the study, 28 molars were successfully intruded that helped
to create space for a prosthetic construction in the area of the
antagonist in the mandible (Fig. 4).

Comparison of the data obtained during the study in the
male and female groups did not show a significant difference
in the radiographic parameters, such as amount, efficiency,
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time of intrusion, and change in the mesial molar inclination
(Table 3).

The intrusion amount in the male group ranged from 1.33 to
3.94 mm (P<0.001), in the female group from 1.52 to 3.78 mm
(P<0.001). The duration of molar intrusion in the male group
ranged from 5.1 to 10.5 months (P<0.001), in the female group
from 5.5 to 12.2 months (P<0.001). The change in the values of
the mesial inclination of molar crowns after intrusion in the male
group ranged from 1.1 to 2.5 degrees (P<0.05), in the female
group from 1.5 to 3.3 degrees (P<0.05). The intrusion efficiency
in the male group ranged from 0.26 to 0.38 mm (P<0.05) mm
per month, in the female group from 0.27 to 0.31 mm per month
(P<0.05). Evaluation of apical resorption according to Levander
and Malgrem score [28] demonstrated 0 grade resorption in 50%
of the studied molars, I grade resorption in 42.85% molars, 11
grade resorption in 7.5% molars (Table 4). II grade apical re-
sorption was observed in the area of the mesial buccal roots of
the two first maxillary molars in the female group. No resorption
in the area of trifurcation was noted.
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Fig. 4. a, b —intraoral photo, ¢, d - maxillary casts, e, - CBCT sections in the area of the moved tooth 1.6
before and after intrusion. The treatment time was 5.5 months, the intrusion was 2.1 mm

Table 3. Intergroup comparability of radiographic changes of molar (t-test)

Parameter Male group Female group P Value
MeantSD MeantSD
Intrusion, mm 2,86+0,67 3,07+0,57 0,163
Intrusion duration, months 7,57+1,42 8,16+2,02 0,138
Mesial angulation, degrees 1,71+0,43 2,33+0,63 0,521
Efficiency of intrusion 0,32+0,08 0,29+0,02 0,673
Table 4. Distribution of molar root resorption grades in groups

Group 0 I I I v Total
Male 7 5 12
Female 7 7 16
Total 14 12 28

In 68 mini-implants used in the study, loss of stability was
noted in three palatal mini-implants.

The search for the optimal method of the maxillary molars
intrusion continues to this day. This is evidenced by the variety
of existing appliances for orthodontic intrusion of the maxil-
lary molars. Evaluation of the U6-MS parameter on CBCT after
molar intrusion showed its significant reduction in both groups,
which indicates the efficiency of the selected intrusion mechan-
ics. The amount of intrusion in the subjects ranged from 1.33

© GMN

to 3.78 mm, which is due to the varying degree of initial molar
extrusion (overeruption). In each case, molar intrusion stopped
upon achieving originally set goals, which was determined clini-
cally. The inclination of the molars after intrusion varied from
1.1 to 3.3 mm, but was not clinically significant. This allowed
us to conclude that the use of two mini-implants and an elastic
chain, as an independent appliance for the intrusion of the max-
illary molars, makes it possible to achieve the desired vertical
movement of the molar without significant changes in the incli-
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nation of the tooth. Using this intrusion technique, it is necessary
to take into account the difference in the anatomical structure of the
alveolar process of the maxilla. The vector of application of elastic
traction from the palatal side turns out to be more horizontal than
from the buccal one, therefore a palatal inclination of the molar can
occur, which must be controlled clinically. Assessment of the orofa-
cial inclination of the molars was not the purpose of this study and
requires further study, probably using CBCT data.

According to the literature available, in terms of risk of induc-
ing root resorption by orthodontic intervention, there is no safe
tooth movement and resorptive changes with varying degrees
occur in all patients [9,29,32]. However, there has long been
such an opinion that intrusive movement causes root resorption
more often than other movements [31,32] and its duration di-
rectly correlates with the degree of resorption [28,31,32,34].

There are conflicting data on the influence of the sexual factor
on the likelihood and incidence of root resorption during tooth
intrusion. Kjar [35] in his study shows that women are more
prone to root resorption than men. While Linge reports no gen-
der effect on resorption rates [34]. However, in his retrospective
study, the number of women prevailed.

In our study, there was no statistically significant gender de-
pendence or correlation between the treatment duration and the
grade of resorption. However, it should be noted that out of 28
intruded molars, the 2 grade of resorption was seen in two cases
in the female group where the intrusion duration was 12 months,
which was the maximum limit of variation in the duration of
treatment in this study (5.1 - 12.2 months). In the remaining cas-
es we mainly saw the 0 and I grade of apical resorption, which
have no clinical significance. We suggest that such insignificant
apical changes in the root region of the first maxillary molars are
associated with the use of prolonged light intermittent intrusion
forces (30-50 g). Such forces do not cause overload of periodon-
tal tissues and persistent hemodynamic disturbances in the apex
region, which in turn reduces the risk of resorption [36].

Conclusion. The use of two mini-implants and an elastic
chain, as an independent appliance for the intrusion of maxillary
molars makes it possible to achieve the desired vertical move-
ment of the molar without a significant change in the inclination
of the tooth. The use of light, prolonged intermittent force al-
lows molar intrusion in a short time, while reducing the risk of
root resorption.
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SUMMARY

CLINICAL AND RADIOGRAPHIC CHANGES FOL-
LOWING ORTHODONTIC INTRUSION OF OVER-
ERUPTED MAXILLARY MOLARS WITH TWO MINI-
IMPLANTS

Slabkovskaya A., Divnich A., Abramova M., Slabkovsky R.,
Alimova A., Lukina G.

A.I Yevdokimov Moscow State University of Medicine and Den-
tistry, Moscow, Russia

Objective - to evaluate clinical and radiographic changes of
orthodontic intrusion of upper first molars with two mini-im-
plants, using light intrusion forces, to create the space for pros-
thetic rehabilitation on the lower jaw.

In 20 patients (aged between 26.8 and 45) with secondary de-
formities in the lateral region in the vertical direction, associated
with partial absence of teeth in the lower jaw, and orthodon-
tic preparation for subsequent prosthetics was performed. Each
subject was missing 1-2 teeth in the lateral segment.
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All patients were divided into two groups: with intrusion
mechanics with orthodontic implants (20 people) and intrusion
with an orthodontic shape memory arch (20 people). The radio-
graphic changes in male and female groups were assessed and
compared based on the panoramic radiographs and CBCT data
before and after intrusion.

In the study 28 molars were fully intruded and their position was
normalized with two mini-implants placed palatally and buccally.
Mean extrusion time was 7.86+0.42 months (P<0.001), mean in-
trusion length was 2.97+0.15 mm (P<0.001), and mean change of
mesial molar inclination was 2.02+0.44 degrees (P<0,005). The de-
gree of root resorption was evaluated according to CBCT data in
Multiplanar reconstruction (MPR); 50% of molars had grade 0 of
resorption, 42.85% had grade 1, and 7.15% of molars had grade 2.
There was no resorption in the trifurcation area.

Intrusion of molars can be successfully accomplished with 2
mini-implants, placed palatally and buccally, with a light trac-
tion force (30-50 g) of an elastic chain.

Keywords: molar intrusion, mini-implant, orthodontic treat-
ment, root resorption, CBCT.

PE3IOME

KIMHUYECKHUE U PEHTTEHOI'PA®UYECKHUE H3-
MEHEHMSI MOCJE OPTOAOHTHYECKON WHTPY-
3UNn 1P 3YBOAJIBBEOJISIPHOM Y/JIMHEHUU
BEPXHUX MOJISIPOB C IOMOLIBIO JIBYX MUHHU-
HUMIIJIAHTOB

CaaokoBckast A.A., [IluBauy A.A., AopamoBa M.A1.,
Cnaoxoscknuii P.H., Anumosa A.B., Jlykuna I''H.

Mockosckuii 2ocyoapcmeentblil MeOUKO-CIMOMAMOoL02UYeCKUlL
yuusepcumem um. A.1. Eedokumosa, Poccus

Lenb uccnenoBaHus - OLCHUTh KIMHUYECKHE U PEHTICHOJIO-
TUHYECKUEC M3MCHCHUS OPTOAOHTUYECKOIO BMEIIATC/ILCTBA Ha
NEPBBIX BEPXHUX MOJISIpax ABYMS MUHU-UMILIAHTAMU, UCIIOJIb-
3y JIETKUE CUJIBI BTOPXKCHUS, JI CO3JaHus IPOCTPaHCTBa IIpo-
TE3HOU peabuInTalyy Ha HUKHEH YeIoCTH.

20 manueHtaMm B Bo3pacte 27,9-45 Jjer ¢ HaJM4ueM IKCTPy-
3UPOBAHHBIX BEPXHEYECJIFIOCTHBIX MOJISIPOB BBUY OTCYTCTBUS
AHTAaroHUCTOB IMPOBEACHA OPTOAOHTUYECCKAs UHTPY3HUs C IIOMO-
HIBIO IBYX MUHU-UMILIAHTOB (auametp 1,5 mwm, aimuHa 10 Mmm) n
anacTudeckoi nernouku. Cuiia HCIOIb3yeMOH TATUM COcTaBHIIa
30-50 r Ha oauH Moysap. OueHka paguorpapuuecKux U3MeHe-
HU{ B pyNIie My>KYUH U SKCHIIHH, a TAKKe CPaBHEHHE TPYIII
MEXy cOo00i MPOBOJMIMCH 1O JIAHHBIM OPTOIIAHTOMOTPAMMBbI
¥ KOHYCHO-JIy4eBOIl KOMIBIOTEPHOU TOMOrpaduu, BBIITOIHEH-
HBIX J10 U [10CJIE UHTPY3UHU.

B xome ucciaenoBaHus B MOJHOM 00bEME BBIMTOJHEHBI HH-
TPY3HUS U HOPMAJIU3aLUs MOJI0XKEHUS 28 MOJIIPOB C IOMOIIBIO
ABYX MUHU-UMILUIAHTOB, PACIIOJIOKCHHBIX HeGHO U IICYHO.
CpenHsist IPOOJDKUTENBHOCTh MHTPY3UU MOJISIpa COCTaBUIIA
7,8610,42 mecsua (P<0.001), cpennuii 00beM HHTPY3HH -
2,9740,15 mm (P<0.001), Me3uanbHbIi HAKJIOH MOJIsIpa U3MeE-
HWICA, B cpefiHeM, Ha 2,02+0,44 rpanyca (P<0,005). Ouenka
pe30pOLry KOPHEW MO JaHHBIM KOHYCHO-JIYYEBOW KOMITBIO-
TEepHOH ToMorpaduu B MyJBTUIUIAHAPHOW PEKOHCTPYKIMH
nokaszana Hannyue 0 creneHu pesopbuuu y 50% wuccienye-
MBIX MOJISIPOB, pe3opbuuu I crenenu - y 42,85%, pezopounn
II crenenu - y 7,15%. B obnactu tpudypkaunu peopOiuu He
HaOJII0IaJI0Ch.
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I/IHpr3l/I$[ MOJISIPOB MOXET 6]>ITIJ YCIEIIHO BBLIIIOJIHEHA IIPU
NOMOIM ABYX MHUHH-UMIUIAHTOB, PAaCIOJJIOXEHHBIX HCGHO H
mEYHO, U JIerKo uHTpy3uoHHOU cuibl (30-50 r), coznaBaeMoit
3JIaCTUYECKOHN LIENOYKOH.
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CORRECTION OF DENTAL ARCHES DIMENSIONS IN CHILDREN WITH DENTITION DEFECTS
IN THE PERIOD OF MIXED OCCLUSION USING NON-REMOVABLE ORTHODONTIC
PROSTHESIS APPLIANCE

Zrazhevska A., Savonik S.

Kyiv Medical University, Ukraine

Monitoring of dental morbidity in children of Ukraine in re-
cent years has shown an increase in diseases of hard tooth tis-
sues, periodontitis, dento-maxillaire anomalies and dentition
defects, which is the result of reducing the level of specific re-
sistance caused by declined social conditions of life and envi-
ronmental situation [5,11].

Among the multiple factors that ensure the harmonious growth
and development of a child, the physiological development of
the dento-maxillaire complex is important, which functioning
depends on the preservation of teeth in the period of temporary
and permanent occlusion [2,6,8].

Prosthetic rehabilitation in children in the period of mixed
occlusion is especially important. A systematic approach to di-
agnosis is of particular importance when choosing the method
of occlusal rehabilitation in children with dentition defects and
secondary dento-maxillaire deformities [1,7]. As well as the
need for timely prosthetics of teeth and dentitions in the period
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of mixed occlusion with the help of prosthesis designs that have
a positive effect on the harmonious development of the dento-
maxillaire system and the body as a whole [3,4,9,10].

The study aimed to increase the effectiveness of orthopaedic
and orthodontic treatment of children with dentition defects dur-
ing the period of mixed occlusion to prevent secondary dento-
maxillaire deformities.

Material and methods. To achieve this goal, we examined
and conducted orthodontic treatment of 47 children aged 6 to 11
years with dentition defects (DD), who applied to the Depart-
ment of Orthopedic Dentistry and Orthodontics, Private Educa-
tional Institution “Kyiv Medical University”.

The results of clinical, anthropometric, functional and ra-
diological examination methods were entered to a specialized
medical record “Medical file of an orthodontic patient No
year__”, the form of primary accounting documentation Ne043-
1 / o for further analysis of the data and treatment planning.
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Orthodontic treatment of all the patients was performed using a
non-removable prosthesis of our own design (Patent for a utility
model Ne145538 from 28.12.2020).

The results of examinations of the patients, the studies were
compared with similar results of the control group, which in-
cluded 10 people of the same age with intact dentitions and or-
thognathic occlusion.

Results and discussion. The main cause of dentition defects
in the patients of both groups was: the premature removal of
temporary and permanent teeth due to complications of caries -
in 39 people (83.0 %), loss of teeth due to trauma - in 5 people
(10.6 %). In 2 persons (4.3 %) the dentition defect was caused
by adentia and in 1 (2.1 %) — by retention. General data is illus-
trated by the diagram (Fig. 1).

M Caries
B Trauma
M Adentia

mRetention

Fig.1. The main causes of dentition defects in children

A non-removable prosthesis appliance of our own design
was used for expansion of the upper dentition and single-stage
replacement of a dentition defect (Patent for a utility model
Ne145538 from 28.12.2020), which is fixed, using orthodontic
bands and glass-ionomer cement on the second primary molars.

Fig. 2. Non-removable prosthesis appliance on the upper jaw of our own design set-up

The appliance has a plastic base with a screw, with which, if nec-
essary, it is possible to influence the growth of the jaw, artificial
teeth in the frontal area, which are connected to the base and do
not inhibit the growth of the anterior segment of the upper jaw
and meet high aesthetic requirements (Fig. 2).

Also, the design features of the appliance with artificial teeth
allow to replace the defect, restore the function of biting food
and prevent the formation of specific bad habits in the form of
tongue sticking in the direction of the defect, which often causes
the formation of pathological occlusion. Modern technologies
used for producing the appliance allow young patients to choose
an individual color of the plastic base of the prosthesis appli-
ance, which has a positive effect on psychological and emotional
adaptation to orthodontic treatment.

47 pairs of diagnostic models of jaws, which were obtained as
a result of the initial examination, were examined to determine
the width and length of dental arches and identify the pattern of
their development during the period of mixed occlusion in chil-
dren with dentition defects. The data values of the measurements of
the width of the dental arches in the areas of premolars and molars
(Ist - true value) were compared with their desired (Sol) value, that
is, with that which should be in the patient with the appropriate sum
of mesiodistal dimensions of the 4 upper incisors.

The average data values of the measurements of the desired
value (Sol) by the method of A. Pont in the patients before
treatment was: premolar width - 36,5+0,7 mm, molar width —
46,8+1,7 mm. The average data values of the measurements of
the desired value (Sol) by the method of G. Korkhaus in the
patients before treatment were: 17,5+0,8 mm — the length of the
anterior segment of the upper dental arch, and 15,5+0,7 mm — of
the lower one. The results of width and length measurements of
the dental arches in the patients using the methods of A. Pont
and G. Korkhaus at the beginning and after treatment are repre-
sented in Table 1.

Table 1. The results of anthropometric measurements before and after treatment (M+m)

Examination item | Control group At the beginning of treatment | After treatment

Upper jaw

Ipm 35.9+1.9 33.4£1.6 36.8+1.7

I mm 46.2+1.7 43.3+£1.9 47.0+1.9

Length 16.4+0.5 16.6+0.9 16.8+0.9
Lower jaw

I pm 34.8+1.2 33.6£1.6 36.3£1.6

I mm 46.7+1.6 43.9+1.4 46.5+1.6

Length 14.8+0.4 14.3+0.6 14.7£0.6

note: I pm — premolar width, I mm — molar width; the accuracy of differences
between patients in the main and control groups (p<0.05)
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Table 2. Teleradiographic indicators of patients in the study groups before and after treatment (M+m)

Study groups
Measured indicators
Control group At the beginning of treatment After treatment

SNA 81.3+2.2 80.9+2.4 81.1+£2.1

SNB 78.7£2.1 79.0+£2.3 79.2+1.5

ANB 2.6£1.4 1.9+0.8 1.9+£0.7

Upper inc./NA 21.0£1.3 21.7£1.0 21.8+1.9
Lower inc./NB 25.2+1.3 23.542.4 25.0+2.7
il 133.6+5.3 132.744.5 132.7+4.2

WITS 1.7+0.6 1.0+£1.6 1.6+1.9

note: the accuracy of differences between patients in the main and control groups (p<0.05)

Analysis of data, presented in Table 1, show that the width of
the dental arches in premolars on the upper jaw was 33.4+1.6
mm, and on the lower jaw — 33.6+1, 6 mm in children before
orthodontic treatment, while in children of the control group —
35.941.9 mm and 34.8+1.2 mm, respectively. The molar width
on the upper jaw in children of the main group was 43.3+1.9
mm and 46.2+1.7 mm — in the control, and on the lower jaw
—43.9+1.4 mm and 46.7+1, 6 mm respectively. These data indi-
cate a narrowing of the upper dental arch in the premolar area by
3.1£0.7 mm, and in the area of molars — by 3.5+0.6 mm. On the
lower jaw, the premolar and molar width was equally reduced
by 2.94+0.6 mm.

After the completion of the orthodontic treatment and nor-
malization of transversal sizes of jaws, there was a significant
improvement of the measured indicators. In particular, it was
possible to reach the expansion of the upper dentition in pm area
by 3,44+0,7 mm, in mm area — by 3,7+0,9 mm.

In addition, due to the increase in the size of the upper den-
tition, there was an improvement in the measured width and
length of the lower dentition, although appliance treatment on
the lower jaw was not performed. Thus, in the area of premolars
there was an increase of 2.7+0.6 mm, and in the area of molars
— by 2.6+0.4 mm.

Our measurements are consistent with those of other authors
and confirm the relationship between jaw growth. The lower jaw
grows adaptively to the upper jaw and develops harmoniously
under conditions of sufficient size of the second.

The length of the anterior segment of the upper dental arch
was 16.6+£0.9 at the beginning of orthodontic treatment, com-
pared to the control group — 16.4+0.5. On the lower jaw, the
same indicators were — 14.3+0.6 and 14.8+0.4, respectively.
After treatment, the indicators changed significantly and were
16.8+0.9 for the upper jaw and 14.7+0.6 for the lower jaw.

The results of measurements of lateral teleroentgenogram in-
dicate that sagittal indicators of skeletal ratios in all the exam-
ined patients corresponded to normal values (I skeletal class of
jaw ratios). Teleradiographic indicators of patients in the study
groups before orthodontic treatment are presented in Table 2.

Analysis of the measurements presented in Table 2 shows the
normal ratio and position of the jaws in the skull with slight dif-
ferences between the indicators of the main group at the begin-
ning of orthodontic treatment and the control group. In addition,
we obtained values close to normal in all examined people in
the study of dental parameters. Average indicators B SNA in
patients of the main group were 80.9+2.4 before treatment and
81.1+2.1 after; ZSNB was 79.0+2.3 and 79.2+1.5. The differ-
ence D ANB before treatment was 1.9+0.8 and 1.9+0.7 after.
Analysis of all indicators shows minimal differences in results.

58

It is especially important today to conduct both informative,
educational and preventive work among children and their par-
ents to early detect disorders of the dento-maxillire system in
children and provide timely dental prosthetics to prevent fixed
deformities of the maxillofacial area.

The data obtained in our study do not contradict the data pre-
sented by other scientists. However, it defines the need for fur-
ther development and improvement of the algorithm for differ-
ential diagnosis, methods of prevention and treatment of SDMD
in children.

In addition, it is planned to provide a scientifically based
choice of the most rational methods of replacement of dentition
defects, to prevent and provide treatment of secondary dento-
maxillaire deformities with the use of non-removable orth-
odontic appliances, as well as prosthetic measures to improve
treatment of occlusal disorders due to uncompensated dentition
defects in age perspective.

Conclusions. Dentition defects “as it is” occur quite seldom
in children in the period of mixed occlusion. They are mostly
detected in combination with other dento-maxillaire anomalies,
that is often caused by narrowing of dental arches. In addition,
uncompensated dentition defects almost always cause second-
ary dento-maxillaire deformities, the diagnosis and treatment of
which, especially associated with major dental anomalies, be-
comes a more pronounced and long-lasting process.

The use of the proposed non-removable prosthesis appliance
allows to prevent morpho-functional changes of the dento-max-
illaire system in children, to correct the already formed anoma-
lies of the dental arches, and at the same time, to replace the
dentition defect.

There was an improvement in the studied indicators in all the
47 patients after using this appliance. Thus, our treatment and
prevention approaches have helped patients and their families
to avoid long-term and costly orthodontic treatment of dental
anomalies, dentition defects and secondary dento-maxillaire de-
formities.

Non-removable orthodontic appliance for the replacement of
dentition defects is the most effective in preventing the occur-
rence of secondary dento-maxillaire deformities. The proposed
appliance does not inhibit the growth of the jaw, meets all the
aesthetic and functional requirements that apply to these de-
vices. During treatment with non-removable appliance the pa-
tients can not control the time when the device “works” in the
oral cavity which in turn leads to a more predictable outcome
of treatment.

The study was a part of scientific works “Differentiated
approach in the choice of treatment of dentition defects of the
frontal area in children and adolescents” (State Registration
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Number 0116U008918) and “Peculiarities of the clinical picture,
diagnosis, prevention and treatment of secondary dento-maxillaire
deformities in children” (State Registration Number 0116U008917).
The study was not financed by any external sources.
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SUMMARY

CORRECTION OF DENTAL ARCHES DIMENSIONS IN
CHILDREN WITH DENTITION DEFECTS IN THE PE-
RIOD OF MIXED OCCLUSION USING NON-REMOV-
ABLE ORTHODONTIC PROSTHESIS APPLIANCE
Zrazhevska A., Savonik S.

Kyiv Medical University, Ukraine

Monitoring of dental morbidity in children of Ukraine
in recent years has shown an increase in diseases of dento-
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maxillaire anomalies and dentition defects, which is the result
of reducing the level of specific resistance caused by declined
social conditions of life and environmental situation. Today,
there is a need for timely prosthetics of dentition defects in the
period of mixed occlusion with the help of prosthesis designs,
which have a positive effect on the harmonious development of
the dento-maxillaire system and the body as a whole.

The aim - to increase the effectiveness of orthodontic treat-
ment of children with dentition defects in the period of mixed
occlusion to prevent the development of secondary dento-max-
illaire deformities.

47 children aged 6 to 11 years with dentition defects were
examined and received orthodontic treatment. The examination
included clinical, anthropometric, dunctional and radiological
examination methods. Orthodontic treatment of all the patients
was performed using a non-removable prosthesis appliance
of our own design (Patent for a utility model Ne145538 from
28.12.2020).

The main cause of dentition defects is the premature removal
of temporary and permanent teeth due to caries complications —
83.0%. As a result of orthodontic treatment and normalization of
transversal sizes of the jaws using a non-removable prosthesis
appliance for the upper jaw, we were able to achieve a significant
improvement in the measured sizes of the jaws. In particular, the
expansion of the upper dentition in the area of pm by 3.4+0.7
mm, and in the area of mm — by 3.7+0.9 mm. Which proves the
effectiveness of treatment with a non-removable prosthesis ap-
pliance in the period of mixed occlusion.

The use of the proposed non-removable prosthesis appliance
allows to prevent morpho-functional changes of the dento-max-
illaire system in children, to correct the already formed anoma-
lies of the dental arches, and at the same time, to replace the
dentition defect.

Keywords: anomalies of the dental arches, non-removable
prosthesis appliance, secondary dento-maxillaire deformities in
children, the dentition defect.

PE3IOME

KOPPEKIIMSI PASMEPOB 3YBHBIX JYI' V JETEM
C JE®EKTAMMU 3YBHBIX PSIJIOB B IIEPUO/] CME-
IMAHHOM OKKJIIO3UHA C UCIHOJb30BAHUEM HE-
CBEMHOI'O OPTOAOHTHYECKOI'O ITPOTE3A

3paxkeBckas A.Jlk., CaBonux C.M.
Kuesckuti meouyunckuil ynusepcumem, Ykpauna

MOHHUTOPUHT CTOMAaTOJOrMYecKol 3abosieBaeMOCTH JeTeil
VKpauHbl B MOCJIEAHHE TOMBI MOKA3al POCT CilydaeB 3yboue-
JIFOCTHBIX aHOMAaJHUH U 1e()eKTOB 3yOHBIX PSIOB, YTO SIBISIETCS
pE3yJIbTaTOM CHIDKCHHs YPOBHSI CIEHU(HUYSCKOH PE3NUCTEHT-
HOCTH, OOYCJIOBJICHHOIO YXYALICHHEM COLHAIbHBIX YCIOBHN
JKU3HM M DKOJIOTMYECKOM 0O0cTaHOBKM. Ha ceromusiunuii eHb
CYILECTBYET HEOOXOAMMOCTh CBOCBPEMEHHOTO ITPOTE3UPOBAHHUS
JNe(hEeKTOB 3yOHBIX PSIOB B TEPHOI CMCIIAHHON OKKIIO3MU C
IIOMOIIBIO MIPOTE3HBIX KOHCTPYKIHMH, KOTOPBIC MOJIOKUTEIBHO
BJIUSIIOT HA TAPMOHUYHOE Pa3BUTHE 3y0OUCIIIOCTHOI CHCTEMBI U
OpraHu3Ma B [EJIOM.

Lenb uccnenoBanus - MOBBICHTH Y()(HEKTUBHOCTH OPTOIOHTH-
YECKOTro JIeueHHUs AeTel ¢ aedekraMu 3yOHBIX PSJIOB B IIEPUOJ
CMEIIAHHON OKKJIIO3MH Ul NPEIYHPEIKICHUS] Pa3BUTHS BTO-
PHYHBIX 3y0OUEITIOCTHBIX Ae(hOpMAaLHii.
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O06cie10BaHO U MPOBEACHO OPTOMOHTHYECKOE JicucHue 47
neTeii B Bozpacte oT 6 1o 11 et ¢ nedexramu 3yOHBIX PsIIOB.
OO6crenoBanue BKIIIOYATIO0 KIMHUYECKHE, aHTPOIIOMETPH-
YCCKHE, (byHKL[I/IOHaJ'IbH]:Ie U PCHTTCHOJIOTHYCCKHUE METO/bI
uccnenoBanusi. OpTONOHTHYECKOE JICUCHHE BCEX MAIlMEHTOB
IPOBOAMIOCH C HCIOJIB30BAaHHEM HECHEMHOIO IPOTE3HOTO
anmnapara coocTBeHHON KoHCTpykuuu (IlareHT Ha mosnesnyo
Mozeinb Ne145538 or 28.12.2020).

OCHOBHOU HPUYHMHON Je(PEeKTOB 3yOHBIX PSJIOB SIBISET-
Cs NPEXKIACBPEMEHHOC YAAJICHUE BPEMEHHBLIX U IMOCTOSHHBIX
3y0oB BBHIY ociioxHeHuil kapueca (83,0%). B pesynbrare
OPTOAOHTHYECKOI'O JICHCHUA W HOPMaJIM3allui IOINECPEUYHBIX
pa3MepoB 4YeIIOCTeH C MCIOJIb30BAHUEM HECHEMHOIO IPO-
TE3HOTO amnmapaTa JUisl BEpXHEH 4eIoCTH yIanoch J0OUThCS
3HAYUTENIBHOTO YIYUIICHUS U3MEPSIEMBIX Pa3MEpOB UCIIIOCTEH,
B YaCTHOCTH PACIIMPEHUE BEPXHEro 3yOHOro psjaa B 00JacTH
M Ha 3,4+0,7 MM, a B obactu MM — Ha 3,7+0,9 MM, 4TO 110-
Ka3bIBaACT Sq)d)eKTI/IBHOCTb JICYCHUA HECBHEMHBIM IPOTE3HBIM
anmaparoM B HEPUOJ CMEIIAHHON OKKIIIO3HH.

Vcnonp30BaHue MpeaiaraéMoro HeChbeMHOTO0 MPOTE3HOro
amnmapara MO3BOJIIET HPEAOTBPATHTh MOP(POQYHKIHOHATb-
Hble M3MEHEHUs 3y0O04eNIOCTHOM CHUCTeMBl Yy JIeTel, ucipa-
BUTH yKe CHOPMHUPOBABIINECS aHOMAIUU 3YOHBIX AYT U Je-
(heKThI 3yOHBIX PSIOB.
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IMPAIRMENT OF PEROXISOME BIOGENESIS IN THE SPECTRUM
OF ZELLWEGER SYNDROME (CLINICAL CASE)

Horlenko O., Lenchenko A., Pushkarenko O., Kossey G., Tomey A.

State Higher Educational Establishment «Uzhgorod National Universityy, Ukraine

Impairment of peroxisome biogenesis is a heterogeneous
group of autosomal recessive hereditary conditions, which
are caused by a partial or generalized defect of peroxisomes.
They are divided into two clinically distinct subtypes - Zell-
weger spectrum disorders (ZSD) and type I rhizomelic chon-
drodysplasia punctata (RCDP) type 1) [1,11,12].

Peroxisomes are irreplaceable organelles of human cells
that perform a number of important functions in cell metabo-
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lism. They are found in all cells of the body, but their largest
amount is found in liver and kidney cells [1,4,11,12]. It is
known that the synthesis of peroxisomes is encoded by PEX
genes, which are templates for encoding peroxins - proteins
necessary for the synthesis of peroxisomes [3,8,12,14]. In
electron microscopic examination, peroxisomes look like cy-
toplasmic vesicles of spherical or oval shape, 0.1-1.5 um in
size (Fig. 1).
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Fig. 1. Electron micrograph of rat liver. Designations: SER
- smooth endoplasmic reticulum, M - mitochondria, P - peroxi-
somes; arrows indicate the “nucleoid” formed by urate oxidase
crystals [10]

ZSD include three clinical phenotypes that were described
even before the discovery of their biochemical and molecular
basis - Zellweger syndrome, neonatal adrenoleukodystrophy
and infantile Refsum disease. Additionally, with the advance-
ment of new modern technologies of genetic sequencing, atypi-
cal, previously unknown, phenotypes are identified, which are
milder and are manifested not by hearing/vision loss, but by
ataxia and peripheral neuropathy, congenital cataracts [3]. The
previously proposed phenotypes are now considered to be dif-
ferent manifestations of the same spectrum of disorders, with
Zellweger’s syndrome being the most severe manifestation of
ZSD, neonatal adrenoleukodystrophy - intermediate, and infan-
tile Refsum disease — the mildest. Therefore, at the present stage,
it is recommended to apply the definition of “Zellweger spec-
trum disorder”, regardless of the phenotype (in the presence of a
defect in the PEX gene) [3,8,11,14].

Currently, it is known that peroxisome synthesis is encoded
by 16 PEX genes. ZSD occur when there are changes (muta-
tions) in one of these 13 genes (which are responsible for the
development of this pathology) [3] (Table 1). The most common
cause of ZSD is genetic defects in the PEX] gene (according to
various researchers, the frequency ranges from 60.5% to 70%)
[3, 8]. Mutations in the PEX6, PEX12, PEX26, PEX10, PEX2,
PEXS, PEX13, PEXI6 genes are less common. Until now, no
association of this disease with two PEX genes, PEX1IG and
PEXI1I1A, has been found [3,5,8,12,14].

Due to the dysfunction of peroxisomes, very long chain fatty

acids (VLCFA) accumulate in the human body: phytanic and
pristanic acids, intermediate products of the metabolism of bile
acids (this is how their synthesis is disrupted). There is also a
deficiency of plasmalogens - specialized lipids that are part of
cell membranes and myelin sheaths of nerve fibers [2- 4,13].

In the absence or disfunction of peroxisomes the functioning
of the entire organs is disrupted. According to the literature, all
known cases of peroxisome biogenesis disturbance form a con-
tinuous spectrum of different forms of severity [1,3,6,7,14].

All disturbances in peroxisome biogenesis of cause long-term
morbidity and are often fatal in childhood [1,8]. Clinical mani-
festations usually occur in neonatal period or early childhood.
Shortly after birth neonates may present with severe neurologi-
cal and metabolic disturbances Clinical signs include neonatal
seizures on the background of demyelination, severe hypoten-
sion, peripheral polyneuropathy, statomotive regression. Later,
the clinical presentation is dominated by neurological and diges-
tive system manifestations. Liver dysfunction usually manifests
as neonatal jaundice and THE abnormalities in liver function
tests [1,3,8,9,11].

The complex of craniofacial dysmorphic features is consid-
ered specific enough to establish the diagnosis. It includes a flat-
tened facial and occipital areas, high forehead, hypertelorism,
epicanthus, sunken wide bridge of the nose, hypoplasia of the
eyebrow arches, micrognathia, high palate, large anterior fonta-
nelle, divergence of the cranial sutures, low-set ears [1,8]. Older
children may have retinal dystrophy, sensorineural hearing loss,
liver dysfunction, delay in intellectual and statomotive develop-
ment, short limbs. Liver dysfunction is often first diagnosed due
to significant bleeding due to coagulopathy. Cases of adrenal
insufficiency and osteopenia have been described as well [8,9].

Diagnosis of ZSD is based on clinical manifestations, bio-
chemical studies (increased levels of VLCFA, phytanic and
pristanic acid in the blood, pipecolic acid and bile acids in urine)
and molecular genetic testing, which can confirm the mutation
in one of 13 known PEX genes (which are responsible for the
development of this pathology) [8].

Currently, there is no etiotropic treatment for patients with
ZSD. Symptomatic treatment aimes to alleviate the patient’s
condition and to prevent complications. In the presence of a sei-
zure, standard anticonvulsant therapy is used, but it is known
that seizures in patients with ZSD are difficult to control [8]. In
the presence of adrenal insufficiency, steroid replacement ther-
apy may be initiated. In case of hearing loss, hearing aids are
fitted. In case of visual impairment, it is possible to use glasses
or surgery (cataract removal).

Tablel. Frequency of mutated PEX genes in patients with ZSD [8]

Gene % ZSD Gene % ZSD
PEXI 60,5-70 PEX13 1,5
PEX6 14,5 PEX16 1,1
PEX12 7,6 PEX3 0,7
PEX26 42 PEX19 0,6
PEXI0 3,4 PEX14 0,5
PEX2 3,1 PEX113 0,1
PEXS 2,0
note: ZSD - Zellweger spectrum disorder
© GMN 61



Thus, ZSD is a progressive multiorgan disease with a vari-
ety of clinical manifestations and an unfavorable, often fatal,
prognosis. The extreme phenotypic variability of ZSD (from
progressive degenerative manifestations) causes a practical
problem in the diagnosis of this condition and, consequently,
in treatment [3]. Genetic testing is important for confirming the
diagnosis, which in some cases allows predicting the course of
the disease [9]. Currently, the treatment of any manifestations of
ZSD is symptomatic and / or supportive [1,3].

Clinical case. We describe a 6.5 year old (girl, D.P.), first
child from the first pregnancy, born at 31 weeks of gestation
(premature discharge of amniotic fluid, duration of the anhy-
drous period 1 week), with birth weight 1450 gr and birth length
42 cm, Apgar score 7/8.

From the intensive care unit at the age of 11 days, the child
was transferred to the II stage of nursing premature infants. She
was discharged at the age of 1 month and 2 days with the diag-
nosis: “Stage III prematurity, Hypoxic-ischemic CNS damage
with periventricular infiltration, vascular-epithelial cysts. Mor-
phofunctional immaturity.”

There was a delay in the girl’s psychomotor development:
fixation of the sight after the 2nd month of life, smiling from
2-3 months, the head holding from 5 months, sitting from 10
months, crawling from 11 months, walking with support from
17 months; did not walk independently, did not speak. The girl
was followed by a neurologist from birth for hydrocephalic
syndrome and delayed motor development. At the age of 13
months the child was diagnosed with cryptogenic hepatitis with
moderate activity and symptoms of cholestasis, at 19 months
she developed bilateral mixed hearing loss. Brain MRI revealed
ventriculomegaly and periventricular zones, increased intensity
of the MR signal, most likely due to gliosis zones. Electroen-
cephalogram (20 months) - was age appropriate.

The results of electroneuromyography performed at the age
of 2.5 years showed a demyelinating lesion of peripheral long
fibers, with secondary neurogenic changes. The child was ex-
amined at the “Okhmatdet” Orphan Disease Center. Amino acid
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profile, acetylcarnitines and carbohydrates, biochemical tests for
Neman-Pick A/B disease, type I galactosemia and a1-antitrypsin
were all normal. At 3.5 years she had an episode of bronchitis
and since than she developed statomotive regression, hypersali-
vation and difficulty swallowing, at 6 months she developed epi-
lepsy and left-sided hemiparesis.

An electroencephalographic study showed disorganized bio-
electrical activity of the cortex, gross changes in the biorhythms
of the brain in the form of a diffuse slowdown of the main activ-
ity, regional slowdown and epileptiform activity.

An MRI of the brain was performed (Magnetom Aera, Sie-
mens) 23.07.2018 (Figs. 3,4,5), which revealed signs of leuko-
dystrophy Brain MRI pertinent findings includes the following.

On a series of MRI of the brain (Figs. 3.,4,5) in the projec-
tion of the basal ganglies symmetrically on both sides (wavy
ganglies, shell, pale layer) of the toothed ganglies, repeating
their outlines, in the corpus callosum, the optic thalamus, by
spreading along the conducting pathways to the Crura cere-
bri (symmetrically on both sides too), reaching to Varolii
Bridge. The areas on T2W1, FLAIR increasings and TIW1
decreasing of MR signal are determined. This process is not
accompanied with diffusion restriction on DW1. A zone of
the changed MR signal, without clear contours, observed in
the brain white substance of the hemispheres with the subcor-
tical distribution on U-like fibers. The lesions is quite sym-
metrical. Analogical changes of cerebellum both hemispheric
observed, more in the area of toothed ganglies. Brain white
and gray matter differentiation are preserved. Resume: signs
of leukodystrophy.

Taking into account the clinical data and anamnesis, local-
ization and MR characteristics of changes in the cerebral hemi-
spheres and cerebellum, assessment of the indicators of the main
metabolites in the affected areas of the brain, it was assumed that
there is a disease from the group of progressive genetically de-
termined neurodegenerative diseases. Krabbe’s disease, GM1-,
GM2-gangliosidosis, methochromatic leukodystrophy and Can-
avan’s disease were excluded by enzymatic studies.

Fig. 2. Electroencephalographic investigation
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Fig. 4 MRI. Axial image of the brain (patient D)
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Fig. 6. Craniofacial dysmorphias in the child with ZSD (pa-
tient D) (high forehead, wide sunken nose, hypertelorism, low-
set ears)

To clarify the diagnosis, diagnoses NGS of 309 genes caus-
ative for metabolic conditions was performed (sequencing and
deletion—duplicationanaliysis), which revealed a pathogenic
homozygous-variant ¢.292> T (p.Arg98Trp) in the PEX26 gene.
According to the literature, mutations in the PEX26 gene are
causative for autosomal-recessive ZSD[8]. Currently, the child’s
condition is consistently severe (age 6.5 years). There is a pro-
nounced regression of cognitive and motor skills, spastic tetra-
paresis, pseudobulbar syndrome and epilepsy.

The girl shows practically no reaction to examination. Does
not pronounce individual sounds. Does not hear. Does not hold
her head, does not turn over on her own, does not sit, does not
stand with support. Feeding is carried out through a nasogastric
tube. The head is hydrocephalic. Dysmorphic features include
high forehead, wide sunken nose, hypertelorism, low-set ears,
high palate (Fig. 6,7). The skin and visible mucous membranes
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Fig. 7. High palate in the child with ZSD(patient D)

are pale pink, clean. Contractures of the tibial joints are pres-
ent. Peripheral lymph nodes are not enlarged. Pulmonary and
cardiovascular systems are without pathological changes. The
abdomen is soft and palpable. There is no splenomegaly. Physi-
ological excretory functions are normal.

Neurological status: mimic innervation is symmetrical, pha-
ryngeal reflex is reduced; muscle tone in the extremities is dif-
fusely reduced, with the formation of spasticity in the distal ex-
tremities (D = S); tendon reflexes from the upper extremities
are reduced (D = S), from the lower extremities are absent; ab-
dominal reflexes are positive; meningeal symptoms are absent.
Approximately twice a month, tonic convulsions are noted in
the form of general tension, “rolling” of the eyes, followed by
vomiting. She receives anticonvulsant treatment (Topiromax,
Levicitam), Ukrliv and multivitamins (Smart Omega)

The dynamics of stato-motor regression is shown on Fig. 8.
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Fig. 8. Dynamics of stato-motor regression (patient D.P). 1 - age 3 months, 2 - 9 months,
3 - 15 months, 4 - 19 months, 5 - 3.5 years, 6 - 4.5 years, 7 - 5 years, 8 - 6.5 years old

Based on the various research works received, it is possible
to draw a conclusion about moderate course of the patient’s
disease. The main clinical presentations, in particular, delayed
psychomotor, statokinetic development, sensory deficits, dys-
morphias, prospective (within 6 years) addition of concomitant
somatic pathology (hepatobiliary, bronchopulmonary system),
which are due to the presence of EEG data on disorganized bio-
electric activity of the brain cortex and leukodystrophy (based
on MRI data) prove the belonging to progressive genetically
determined neurodegenerative diseases. Analyzing the clinical
manifestations, onset and rate of disease progression, this clini-
cal case of Zellweger’s spectrum disorder can be interpreted as
Zellweger’s syndrome, but there are signs of another phenotype
— infantile Refsum’s disease (swallowing disorders, cryptogenic
hepatitis, cholestasis) which coincides with the latest research
works concerning the lack of purpose to allocate separate phe-
notypic groups.

The long-term prognosis for children with Zellweger spec-
trum disorder is poor and often fatal. Usually, the most common
cause of death is progressive respiratory or hepatic failure and
gastrointestinal bleeding. Most of the patients die in early child-
hood, a minority - in the second decade of life. In the literature,
there is increasingly more data on the confirmation of ZSD in
adults with hearing and/or vision loss with normal intelligence
and neurological status [8].

Challanges in the diagnosis of the disease are enhanced by
the lack of effective therapeutic measures. Zellweger spectrum
disorder is highly variable in clinical presentation. A laboratory
study, which is recommended for suspected cases of this dis-
ease, in some cases is of limited significance and does not reveal
abnormalities. Therefore, to confirm the diagnosis of ZSD, mo-
lecular genetic testing is necessary. The management of these
patients is interdisciplinary and symptomatic, based on a regular
assessment of the child’s psychomotor development, neurologi-
cal status, functional condition of the liver and adrenal glands,
identification of orthopedic problems, hearing and visual im-
pairments, and management of feeding difficulties [3,8].

© GMN

Today it is difficult to predict the course of the disease in
each particular case. The identification of new modifier genes
and their mutations will probably allow predicting the course
of the disease. Thus, molecular genetic research is extremely
important for early detection of pathology, improvement and
development of new strategies for patient management and ef-
fective counseling of family members (both at the postnatal and
prenatal stages).

Conclusions. 1. Zellweger spectrum disorder is a hereditary
autosomal recessive disease with a wide range of clinical mani-
festations and poor prognosis. Molecular genetic testing enables
confirmation of the diagnosis in order to provide effective coun-
seling to family members.

2. Although there is currently no specific treatment for the dis-
case, significant progress has been made in understanding the
molecular and biochemical aspects of the condition, that would
hopefully lead to the development of new research strategies and
treatments in future.
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SUMMARY

IMPAIRMENT OF PEROXISOME BIOGENESIS IN THE
SPECTRUM OF ZELLWEGER SYNDROME (CLINICAL
CASE)

Horlenko O., Lenchenko A., Pushkarenko O., Kossey G.,
Tomey A.

State Higher Educational Establishment «Uzhgorod National
Universityy, Ukraine

The incidence of rare diseases is approximately two cases
per 10,000 people. Today, in most cases, orphan diseases are
caused by genetic disorders, less often - some forms of onco-
logical, oncohematological, infectious disorders. These con-
ditions have a severe and chronic course, accompanied by a
decrease in quality and a reduction in the life expectancy of
patients.

Aim - describe a clinical case of an rare disease that is re-
ferred to as Zellweger spectrum disorders.

Literature review and analysis of clinical-anamnestic and
laboratory-instrumental methods of research of a 6.5 years
old girl.

The given clinical case, namely Zellweger spectrum dis-
orders (ZSD), is a hereditary autosomal recessive disease
characterized by nonspecific clinical manifestations and
phenotype, which complicates timely diagnosis and delays
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symptomatic, and in some cases prognostically favorable
treatment. Molecular genetic research makes it possible to
finally confirm this disease. Therefore, at the slightest suspi-
cion of this pathology, it is worth investigating the level of
long-chain fatty acids, plasmalogen of erythrocytes, interme-
diate metabolites of bile acid synthesis, or carrying out ge-
netic sequencing. Further studies of this condition are carried
out in the world in order to obtain new methods of treatment
and improve the quality of life of patients.

The presented clinical case of a rare disease, which belongs to
ZSD, confirms the need for alertness of family doctors and pe-
diatricians in order to timely diagnose and correct rare diseases
in children.

Keywords: impaired biogenesis of peroxisomes, Zellweger
spectrum disorders, orphan diseases.

PE3IOME

HAPYIIEHUE BUOTEHE3A IIEPOKCUCOM B CIEK-
TPE CHHIPOMA 3EJbBEI'EPA (KJIMHUYECKWM
CIIYUAM)

T'opaenko O.M., Jlenuenko A.B., [Iymkapenko O.A.,
Kocceii I.B., Tomeii A.H.

Bovicuiee cocyoapemeennoe yuebnoe 3asedenue Yxpaunvt “Voic-
20pOOCKULl HayUoOHAIbLHbLLI YHUeepcumem”, Ykpauna

Yacrtota opdaHHbIX (penkux) 3a00JeBaHH COCTaBISACT
npuMmepHo aBa ciaydas Ha 10 000 nHacenenus. B GonbiuinH-
CTBE CJIy4acB MPUYMHON OphaHHBIX 3a00JCBAHUI SIBISIOTCS
TeHETHUYECKHE HAPYLICHHS, PEXe - HEKOTOpble ()OPMBI OHKO-
JJIOTHYECKHUX, OHKOIEMAaTOJIOTHYCCKHUX, l/IH(beKLIHOHHbIX Hapy—
nieHui. JlaHHbIE COCTOSIHUS UMEIOT TSKEJIOE M XPOHUUYECKOE
TEUeHHEe, COMPOBOXKAAIOTCS CHH)KEHHEM KauecTBa M COKpa-
HIEHUEM ITPOAOJIKUTCIIbHOCTU )KU3HU NAIUEHTOB.

Llenblo wccaeqoBaHUsS SBISICTCS ONKCAHHE KIMHUYECKO-
ro ciayd4as opdaHHOro 3abosieBaHHs, KOTOPOE OTHOCHUTCS K
pacctpoiictBam crektpa 3enbBerepa (Zellweger spectrum
disorders).

[IpoBenen 0030p JUTEpaTyphl U aHAINU3 KIMHUKO-aHAMHE-
CTUYCCKUX U .]'la60paTOpHO—PIHCprMeHTaHbeIX METOAO0B HUC-
cienoBanus aeBouku Jl., 5 ner.

[IpuBeneHHBII KIMHUYECKUH CiIydail, B YacCTHOCTH
paccTpoicTBO crekTpa 3ejbBerepa, SBISETCS Hacled-
CTBEHHBIM  ayTOCOMHO-PELIECCUBHBIM  3a00JieBaHHEM,
XapakTepu3yeTcs HeCcmeuPUUICCKUMU  KIUHUYCCKUMHU
HPOSIBICHUSAMH U (DEHOTHUIIOM, YTO 3aTPYAHSET CBOEBpE-
MeHHle JlHaFHOCTI/IKy U OTCPOYUBACT CUMIITOMATUYICCKOC,
a B HEKOTOPBIX CIIy4asx MPOrHOCTHYECKH OJIaroNpHUsTHOE
neyeHue. MoJeKyIsIpHO-TreHETUYECKOEe MCCIeA0BaHUE MO~
3BOJISIET OKOHYATEIHHO MOJITBEPAUTH JaHHOE 3a00JIeBaHue.
ITostomy mpu maneiimem MOZO3pEHUM Ha 3Ty MAaTOJIOTHUIO
CJIelyeT MCCIe0BaTh YPOBEHB KHUPHBIX KHCIOT C JIJTUHHBI-
MU LEISIMH, IJIa3MaJIOI€H SPUTPOLUTOB, l'lpOMe)KyTO'—[HbIe
MeTa6OHI/lTbI CUHTE3a KCJIYHBIX KUCJIOT UJIHU IIPOBOAUTH I'C-
HETHYECKOE CEKBEHUPOBAHUE.

[MpencraBiaeHHBI KIMHUYSCKUN ciydail opdaHHOTO 3a-
0oseBaHMs, KOTOPBIII OTHOCUTCA K PacCcTPOMCTBAM CIEKTpa
3enbpBerepa, NOATBEPKAAET HEOOXOIMMOCTh HACTOPOIKEHHO-
CTH CEMEHHBIX Bpayeil ¥ euaTpoB C LEIbI0 CBOCBPEMEHHOM
JMarHOCTUKU U KOPPEKIMH PEeIKUX 3a00eBanuil y aereil.
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APPLICATION OF SERIAL MOTOR REACTION INDICATORS AS MARKERS
OF FUNCTIONAL CONDITION DYNAMICS IN CHILDREN WITH EPILEPSY

Pryvalova N., Shatillo A., Tantsura L., Pylypets O., Tretiakov D.

SI “Institute of Neurology, Psychiatry and Narcology, NAMS of Ukraine”, Kharkiv, Ukraine

The study is a fragment of the research project: “To study the
possibilities of using biometric monitoring data in children with
epilepsy”, state registration No. 0119U102009.

Epilepsy in children is a chronic or long-term disease with a
wide variety of symptoms and variants. The final goal of epi-
lepsy treatment is to create a strategy of medical and social care,
which includes getting rid of seizures, minimizing the side ef-
fects of drugs, restoring social functioning, preventing or elimi-
nating mental disorders and disability, improving the quality of
life. In Ukraine, as in other countries, there are difficulties in the
differential diagnosis and monitoring of patients with epilepsy,
not always sufficiently informative clinical data on the course of
the disease. Thus, the creation of a model that, by monitoring the
parameters available for long-term measurement, will optimize
the diagnosis, treatment and rehabilitation of children with epi-
lepsy - a modern and promising approach, which if successful
can be extended to other diseases.

In recent years, a huge breakthrough has been made in the
development of technical means for the collection, transmission,
processing and storage of large amounts of digital data. These
advances, on the one hand, have made the above-mentioned
technical means publicly available, and on the other hand, have
led to an exponential increase in the quantity and quality of
biomedical information, which makes its analysis and use ex-
tremely difficult. This state of medical science and information
technology encourages the intensification of attempts to use the
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methods of machine learning and/or artificial intelligence in
medicine. The condition for obtaining a satisfactory result when
using modern methods of machine learning and/or modeling is
the need for large amounts of data, “big data” (BD).Among the
many definitions of BD is the definition of “3V” [3,4]: to be
considered “large”, the data must have a large volume (Volume),
rate of accumulation/generation (Velocity) diversity (data must
be Various).

Electroencephalogram (EEG) analysis is most often used to
monitor the functional state of the brain of children with epi-
lepsy in order to determine the predictors of typical epileptic
seizures and other paroxysmal conditions, but in this case the
BD methods are not fully applicable because the diversity cri-
terion is not met. In addition, it seems impractical for everyday
clinical use due to the cost of the study, its complexity, the need
for maintenance and upkeep. Thus, the urgent task is to find less
specific methods (than EEG), but easier to collect biometric data
that are fixed permanently, which can be used for prediction and
/ or diagnosis.

To obtain this kind of data, we decided to use the method of
studying serial motor reactions - tapping, because this method
eliminates the influence of age patterns of development of vol-
untary attention, visual gnosis and other cognitive processes
(unlike even a simple visual-motor reaction); with repeated use
there is almost no effect of studying; there is no influence of
the level of development on the understanding of the essence of
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the task due to its simplicity; the method can be used in a wide
age range. Previously, tapping was used to diagnose the quali-
ties of the nervous system on psychomotor parameters, to study
inter hemispheric asymmetry; in medical diagnostics was used
to assess the motor abilities of patients with Parkinson’s disease,
ataxia, Alzheimer’s disease, to assess the dynamics of recovery
from the effects of traumatic brain injury and stroke [1,2,5,6].

The purpose of our pilot study was to test the hypothesis that
changes in tapping rates can be used as a “surrogate” marker to
supplement clinical information, which can provide sufficient data
to reach a certain threshold that allows the use of BD methods.

Material and methods. We adapted the tapping using touch
screen devices, which provides the possibility of multiple dis-
tant examinations. For this goal, we have chosen the intervals
generated when performing tapping in the implementation with
a web-accessible interface.

During the examination, motor programs are performed at dif-
ferent speeds, right and left hands (only 4 tasks of 2 minutes
each), which makes it possible to obtain an informative set of
performance indicators. Further data processing includes com-
pression of primary information and its statistical transforma-
tions in search of a relationship between primary indicators. For
this purpose we calculated performance indicators: the number
of clicks for every 6 seconds of work and the average indicator
for the time of each task; indicators of unevenness (the differ-
ence in productivity between adjacent 6-second intervals);the
general coefficient of unevenness, which allows to assess the
speed and stability of the reaction, as well as the asymmetry of
all indicators (the difference between the performance of tasks
with the right and left hand, separately for normal and acceler-
ated mode); the effect of arbitrary acceleration (the difference
between the performance of tasks in normal and accelerated
mode, separately for the left and right hand).

In addition to tapping, we used clinical and anamnestic; clini-
cal and neurological research methods.

We analyzed examination materials of 21 children with epi-
lepsy (13 boys, 8 girls), aged from 6 to 18 years. In the vast
majority of cases there were symptomatic forms of the disease,
only in one case - idiopathic epilepsy. Focal epileptic seizures
were noted in 6 children, focal and focal seizures with second-
ary generalization were noted in 14 children, and absences were
noted in 1 child. Seizures during the study were recorded in 4
patients. All patients received antiepileptic therapy - from 1 to 4
drugs. The study included children without significant cognitive
and motor (paresis) disorders. The examination was conducted
from 10 to 14 days, 3 times a day: morning, afternoon and eve-
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ning. To analyze the dynamics of the data, we used the average
values of indicators for each day of the examination.

Results and discussion. In general, in children of different
ages who had no seizures during the examination, productivity
remains in the range of averages for each value. The coefficient
of unevenness of productivity is increased and unstable (dur-
ing the work, abrupt changes in productivity of varying sever-
ity were detected). In this case, the increase in the unevenness
may coincide in time with the decrease in productivity (due to
the general decrease in the functional state) or the unevenness
increases due to the increase in speed (increase in the overall
level of excitation). Under conditions of arbitrary acceleration,
the average productivity, as a rule, increases when performing
the task with the right hand (in the conditions of work with the
left productivity in some patients may decrease on some days)
while maintaining the normal sign of asymmetry. In these condi-
tions, the instability of work can increase significantly; unstable
manifestations of inversion of asymmetry of the indicator of
unevenness of productivity are noted. However, the nature and
degree of these changes are individual depending on the degree
of instability of the functional state and its individual dynamics,
the degree of formation of processes of arbitrary regulation.

As one of the clinical observations we present the results of
the examination of the child R.V. (sex - M), born in 2012. At the
time of the examination there were no epileptic seizures, stable
drug remission (about 1 year).

Diagnosis: Symptomatic epilepsy (focal and single second-
ary-generalized seizure), cerebrospinal fluid-hypertension syn-
drome as a result of persistent herpesvirus infection, persistent
drug remission.

Antiepileptic therapy: Depakin chrono 250 mg twice a day
(about 22.7 mg/kg of body weight per day).

The results of tapping during the observation are shown in
Figs 1, 2,3, 4.

Fig. 1 shows that the average number of clicks per day for the
entire observation period remains constant and slightly higher
when performing the task with the right hand. Under conditions
of acceleration, productivity increases relative to normal perfor-
mance on all days of the examination.

Fig. 2 shows that the coefficient of unevenness when working
normally in this patient is in the range of 20-40 units, slightly
lower when working with the right hand (except for the peak of
unevenness when working with the left hand on the second day
of the examination). Under conditions of acceleration, the coef-
ficient of unevenness increases when working with both hands
(more when working with the left hand).

30
RN —THN
25 N
D =
20 RHN - work with the right hand
in a normal mode (as usual):
B LHN - work with the left hand
10 in anormal mode (as usual);
RHA - work with the right hand
5 with arbitrary acceleration;
LHA - work with the left hand
0 with arbitrary acceleration.
1 2 3 4 5
day of examination

Fig. 1. Dynamics of the average number of clicks in 6 seconds
(patient R.)
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Fig. 3. Asymmetry of the average number of clicks (patient R.)

Figs 3, 4 show that the asymmetry of the average number
of clicks in this patient retains positive values both in normal
mode and in acceleration, so the productivity of the right hand
is higher than of the left one. The asymmetry of the unevenness
index is unstable, but retains positive values when operating in
normal mode, whereas under conditions of acceleration against
the background of general instability, the asymmetry of the un-
evenness index may become negative.

The general analysis of these results shows sufficient stability
in normal mode, while acceleration acts as a destabilizing factor
due to increased excitability and lack of corrective inhibitory
effects on the frontal lobes of the left hemisphere, indicating the
presence of mild asthenic manifestations.

In the presence of seizures during the examination period (1-5
times a day), the dominance of productivity with the right hand
relative to the left was absent or expressed insignificantly. In
some patients, there may be a sharp decrease in productivity on
certain days, followed by recovery, which was accompanied by
a general increase in uneven work and surges in its instability.
The range of changes in the coefficient of uneven productivity
is much larger than in children of the previous subgroup. Mani-
festations of the inversion of the asymmetry of the performance
index and the inversion of the unevenness index are observed
when operating in normal mode and are even more expressive
in the conditions of acceleration. There is a wide range of these
changes during the examination period. Lack of stable domi-
nance of the right hand (manifestations of inversion of asymme-
try of productivity and unevenness of work), a significant range
of changes in productivity and unevenness of work, lack of posi-

Fig. 4. Asymmetry of the unevenness indicator (patient R.)

tive dynamics in conditions of arbitrary acceleration can serve as
markers of marked instability of the functional state of the brain.

As an example, we give the data of a patient who has recurrent
epileptic seizures.

Child B.L, 2011 year of birth. At the time of examination, sei-
zures recur, almost daily (up to 2-5 per day). Diagnosis: Symptom-
atic, structural drug-resistant epilepsy, frequent focal (frontal lobe)
and secondary generalized seizures as a result of herpesvirus en-
cephalitis - cerebrospinal fluid-hypertension syndrome.

Antiepileptic therapy: 1) Levicitam 750 mg in the morning
and evening and 500 mg during the day (63.5 mg/kg of body
weight per day). 2) Finlepsin-retard 300 mg in the morning, 150
mg in the day and 350 mg in the evening (25.4 mg/kg of body
weight per day). 3) Clonazepam 1 mg 3 times a day (0.095 mg/
kg of body weight per day). 4) Zarontin 250 mg in the morning
and evening and 125 mg during the day (19.8 mg/kg of body
weight per day). The results of tapping during the observation
are shown in Figs 5, 6, 7, 8.

From the data of Fig. 5 it is seen that the average number of clicks
per day for the entire observation period when working in normal
mode is quite stable in the absence of greater productivity of the
right hand. Under conditions of acceleration, productivity increases
relative to normal performance on all days of the examination, but
this increase is more significant when working with the left hand.

Fig. 6 shows that the coefficient of unevenness when work-
ing in normal mode in this patient is very unstable, in the range
of 18-60 units, when working with both hands (and often this
indicator is higher when working with the right hand). The same
patterns are maintained when working in accelerated mode.

30

——RHN

X_q
20 \ RHN — work with the right hand

in a normal mode (as usual);
LHN - work with the left hand
in anormal mode (as usual);
RHA - work with the right hand

=—LHN

—LHA

5 with arbitrary acceleration:
LHA - work with the left hand
0 with arbitrary aceeleration.
1 2 3 4 5

day of examination

Fig. 5. Dynamics of the average number of clicks in 6 seconds
(patient B.)
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Fig. 7. Asymmetry of the average number of clicks (patient B.)

Fig. 7 shows that the asymmetry of the average number of
clicks in this patient, as a rule, has negative values both in nor-
mal operation and in acceleration, so the productivity of the left
hand is higher than of the right one.

Fig. 8 shows that the asymmetry of the unevenness of work
is very unstable, also, as a rule, has negative values both when
working in normal mode and in acceleration.

The general analysis of these results testifies to consider-
able instability of work both in a normal, and in the accelerated
mode; the destabilizing effect of acceleration is stronger than in
the previous case, which indicates both moreexpressive asthenic
manifestations and a significant lack of corrective inhibitory ef-
fects on the frontal lobes of theleft hemisphere, which is con-
stant and is noticeable even in the absence of additional loads.

Thus, there are significant differences in tapping rates between
patients with recurrent seizures and children with remissions of
seizures, taking into account the individual characteristics of the
studied indicators in each individual child. The obtained results
allow to consider the proposed variant of tapping as a reliable
source of additional information about the functional state of the
brain of children with epilepsy, for the processing of which can
be used the methods of BD.

In the future, the use of this method of distant examination
and a systematic analysis of the results will make it possible to
identify patterns that characterize the deterioration of the func-
tional state of patients and which are predictors of the occur-
rence of an epileptic seizure.

Conclusions. 1. Was created an original version of the known
method of studying serial motor reactions (tapping) with a web
interface, which is suitable for the subject to pass distant, repeat-
edly, both during the day and for longer periods of observation.

2. The results of the study showed that patients without seizures
work quite stably in normal mode while maintaining the dominance
of the right hand, while under load (arbitrary acceleration) uneven-
ness increases, indicating instability of the functional state, the pres-
ence of asthenic manifestations of varying severity.

3. The lack of dominance of the right hand in terms of produc-
tivity with frequent manifestations of inversion of asymmetry
of this indicator, a significant range of changes in the coefficient
of unevenness of work, as well as manifestations of inversion of
asymmetry indicate a more pronounced destabilization of the func-
tional state of the brain of patients in the presence of seizures during
the examination. Lack of stable dominance of the right hand, a sig-
nificant range of changes in productivity and unevenness of work, a
clear negative dynamics, in conditions of arbitrary acceleration can
serve as markers of significant instability of the functional state of
the nonspecific brain system at all levels.
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Fig. 8. Asymmetry of the unevenness indicator (patient B.)

4. The presence of significant differences in serial motor re-
sponses between patients with recurrent seizures and children
with no seizures allows us to consider the proposed option of
tapping as a reliable source of additional information about the
functional state of the brain of children with epilepsy, for pro-
cessing of which can be used “Big Data” methods.

REFERENCES

1. Afsaneh Shirani, Braeden D. Newton, Darin T. Okuda. Finger
tapping impairments are highly sensitive for evaluating upper
motor neuron lesions. BMC Neurology. 2017;17(1):55.

2. Boon Leong, Lan Jacob, Hsiao Wen Yeo. Comparison of
computer-key-hold-time and alternating-finger-tapping tests
for early-stage Parkinson’s disease. Published: 2019 June 27.
https://doi.org/10.1371/journal.pone.0219114

3. Favaretto M., De Clercq E., Schneble C.O., Elger B.S. (2020)
What is your definition of Big Data? Researchers’ understanding
of the phenomenon of the decade. PLoS ONE 15 (2): ¢0228987.
https://doi.org/10.1371/journal. pone. 0228987

4. Rahmani A.M., Azhir E., Ali S., Mohammadi M., Ahmed
O.H., Yassin Ghafour M., Hasan Ahmed S., Hosseinzadeh M.
2021 Artificial intelligence approaches and mechanismsfor big
data analytics: a systematic study. Peer J] Comput. Sci. 7:¢488
http://doi.org/10.7717/peerj-cs.488

5. Schurov VA. Skorostprostoydvigatelnoyreaktsiiitepping u
bolnyih s posledstviyamiinsulta. Mejdunar. Jurnalprikladnyihi-
fundamentalnyihissledovaniy. 2015;8(1):66-69 [in Russian].

6. Sundqvist M, Johnels JA, Lindh J, Laakso K, Hartelius L.
Syllable repetition vs. finger tapping: aspects of motor timing in
100 healthy adults. Mot Control. 2016;20:233-54.

SUMMARY

APPLICATION OF SERIAL MOTOR REACTION INDI-
CATORS AS MARKERS OF FUNCTIONAL CONDITION
DYNAMICS IN CHILDREN WITH EPILEPSY

Pryvalova N., Shatillo A., Tantsura L., Pylypets O.,
Tretiakov D.

SI “Institute of Neurology, Psychiatry and Narcology, NAMS of
Ukraine”, Kharkiv, Ukraine

To monitor the functional state of the brain of children with
epilepsy, we developed an original modification of the method
of study ingserialmotorreactions (tapping) using touch screen
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devices, which all owsdistant multiple examination and to
obtain aninformativeset of performance indicators and their
dynamics. Clinical and anamnestic; clinical and neurological
research methods were also used. Examination materials of
21 children with epilepsy (13 boys, 8 girls), aged from 6 to 18
years were analyzed. The presence of significant differences
in serial motor responses between patients with recurrent sei-
zures and children with no seizures in all age groups allows
us to consider the proposed option of tapping as a reliable
source of additional information about the functional state
of the brain of children with epilepsy, for data processing of
which can be used «Big Data» methods.

Keywords: children, epilepsy, «Big Data», functional state of
the brain, tapping.
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CTBE MAPKEPOB JIUHAMUKHU ®YHKIIMOHAJIBHO-
I'0 COCTOSIHUSI IETEM C SIMAJIENCUASIMHA

IIpusajosa H.H., Hlaruianoe A.B., Tanuypa JI.H.,
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LIPOMATOUS HYPERTROPHY OF THE INTERATRIAL SEPTUM — A BENIGN HEART
ANOMALY CAUSING UNEXPECTED PROBLEM IN ELECTROPHYSIOLOGY (CASE REPORT)

Patsia L., Lartsuliani K., Intskirveli N., Ratiani L.

Tbilisi State Medical University, Georgia

Lipomatous Hypertrophy of the Interatrial Septum (LHIS) is
an unusual condition, usually benign and most often detected
as an incidental finding on echocardiography. The classic find-
ing is a homogenous, bi-lobed configuration of the interatrial
septum with sparing of the fossa ovalis. This infiltration can also
involve the septal tissue and has been associated with various
atrial arrhythmias, including multifocal atrial tachycardia, mul-
tiple atrial premature contractions, atrial fibrillation and rarely
even sudden death [1,d2]. Interatrial septal thickness >2 cm is
considered diagnostic of LHIS [3].

The prevalence of LHIS is estimated to be between 1-8%. It
usually occurs in older, obese people and there may be a higher
incidence in women [4].

Differential diagnoses should be thought of when there is
sparing of the fossa ovalis. Fat-containing neoplasms can arise
in the atrial septum including cardiac lipoma, cardiac rhabdomy-
oma, cardiac myxoma, cardiac rhabdomyosarcoma and cardiac
liposarcoma . Microscopically, LHIS is characterized by fat in-
filtration between the myocardial fibers of the atrial septum. [5].
LHIS also can create a mass-like bulge. There is typical sparing
of the fossa ovalis.

With this case, we report the incidental clinical presentation
and association between atrial arrhythmia and LHIS in an other-
wise healthy obese woman.

Case report. A 73 year-old obese woman referred to our car-
diology department for planned cryoablation procedure of atrial
fibrillation. Past history: episodes of palpitations, dizziness, and
fatigue of brief duration. Her family history was unremarkable.
Physical examination disclosed obesity (weight - 86 kg, height -
164 cm, BMI - 31,97 kg/m?). Systemic blood pressure was 132/84
mm Hg; Heart rate (apical) was 85 beats/min, sometimes irregular,
and respiratory rate was 18 per min. The cardiac apex was palpable
in the fourth intercostal space at the left anterior axillary line. A mild
systolic ejection murmur was heard at the apex of the heart. It was
associated with normal carotid impulses bilaterally. No diastolic
murmurs or sounds were heard. The 12 lead ECG showed sinus
rhythm. Past history: episodes of atrial fibrillation with a rapid ven-
tricular response and nonspecific ST-T-wave changes. The patient
was treated with intravenous cordaron and a normal sinus rhythm
was restored quickly. A chest x-ray was normal. Therefore, the pa-
tient was discharged in good health with an indication to further
planned cryoablation of atrial fibrillation.

During the procedure in the electrophysiology laboratory
arithmologists revealed some difficulties during septal punc-
tion. Transseptal catheterization access seemed impossible. This
approach is commonly used in electrophysiology and interven-
tional cardiology to treat number of arrhythmias and anatomical
defects of the heart. In our case, treatment of left atrial arrhyth-
mia through commonly used transseptal puncture became im-
possible due to intracardiac unusual mass. A problem related to
the anatomy of the interatrial septum made technical difficulties
during the transseptal puncture. This difficulties arised in access-
ing the operated left heart structures, resistance was encountered
while inserting catheters.

Subsequently two-dimensional transthoracic echocardiog-
raphy (TTE) had been performed in electrophysiology labora-
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tory, subcostal four-chamber approach showed a hyperecho-
genic mass in the interatrial septum. There was no decrease
in flow velocities of the superior and inferior vena cava nor
a flow disturbance in the pulmonary veins. Ejection frac-
tion was in normal range, mild to moderate dilatation of left
atria with mild mitral regurgitation had been revealed. TTE
showed thickening and increased echogenicity of the inferior
and superior portions of the atrial septum with sparing of the
fossa ovalis. These findings were typical for fatty infiltrate
and resulted in a “dumbbell-shaped” appearance of interatrial
septum on two-dimensional transthoracic echocardiography
(2D TTE). The lesion had characteristic an hourglass shape
sparing the fossa ovalis. It had pathognomonic imaging fea-
tures and did not require additional imaging. Based on the
performed intraoperatively TTE, a diagnosis of lipomatous
hypertrophy of the interatrial septum was made (Fig.).

It was an incidental finding. Access to the operated left atrium
was significantly impeded, and the transseptal approach, without
disturbing the LHIS structure, could not be possible.

Fig. Echocardiographic Finding

Transthoracic echocardiogram showing lipomatous hy-
pertrophy of the intraatrial septum. Subcostal four- chamber
view shows echo dense structure of the interatrial septum.
These findings are consistent with lipomatous hypertrophy of
the interatrial septum.

A 73 year-old asymptomatic woman was found to have an
incidental cardiac mass, TTE findings ware consistent with
lipotamous hypertrophy of the interatrial septum. Given the
characteristic appearances on TTE, biopsy or surgery was not
indicated, the procedure of cryoablation has been stopped and
the patient was managed conservatively.

Lipomatous hypertrophy of the interatrial septum is a rare
but increasingly recognized non-neoplastic benign abnormal-
ity of the heart. LHIS must be included in the differential
diagnosis of any right atrial mass, or any fat-containing neo-
plasm. This condition is more common than true cardiac
lipomas, occurring almost exclusively in elderly, obese
patients and is usually asymptomatic. Unlike lipomas, the
fatty lesions of LHIS are not encapsulated. TTE diagnosis
of LHIS is based on the classic morphology of the thick-
ened, echogenic bi-lobed septal mass, which always spares
the foramen ovale, and this distinguishes it from other car-
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diac lesions, such as lipomas, liposarcomas, metastatic tu-
mors, myxomas and amyloidosis, which can be also pres-
ent as a septal tumor mass.

The first descriptions of LHIS in vivo were made in
1983 on the basis of echocardiography by Fyke et al. who
published the first diagnostic guidelines [6]. Currently,
TTE, TEE, CT and MRI are used for diagnostics. Lipoma-
tous lesion derives entirely from the upper and/or lower
part of the atrial septum, typically sparing the fossa ovalis.
The pathologic mass makes a characteristic, considered by
some to be pathognomonic, an hourglass-shaped image of
atrial septum. The importance of this diagnosis should not
be confused with other lesions that may occur in this part
of the heart including, but not limited to, lipoma, liposar-
coma, teratoma, myxoma or other benign tumors of the
heart and avoid unnecessary investigations and anxiety to
the patient and the ordering physician.

Besides being usually benign and asymptomatic, a signifi-
cant number of patients have been reported to have unex-
plained arrhythmias such as atrial fibrillation, atrioventricular
(AV) block and sudden death.

The differential diagnosis for a fat-containing cardiac
tumor includes LHIS, liposarcoma, and lipoma. The pres-
ence of a fatty tumor within the interatrial septum, sparing
the fossa ovalis and thus creating a dumbbell appearance,
is pathognomonic for LHIS.

Asymptomatic LHIS does not require cardiac surgery.
Surgical treatment of LHIS should be limited only to cases
of patients with marginal obstruction of the superior vena
cava (SVC) or the right atrium, which is an indication for
a resection of the lesion with simultaneous interatrial sep-
tum plasty [7]. In the presented case, a procedure of cryo-
ablation has been stopped and patient continued medical
treatment.

LHIS can cause undesirable consequences, may render
some percutaneous and surgical interventions particularly
challenging, as it happened in our case. Pre-interventional
recognition of LHIS is very important for invasive cardio-
logical interventions involving transseptal catheterization
access. This approach is commonly used in electrophysiol-
ogy and interventional cardiology to treat number of ar-
rhythmias and anatomical defects of the heart, such as clo-
sure of patent foramen ovales (PFO), atrial septal defects
(ASDs), or correction of the functional mitral regurgita-
tion through percutaneous “edge-to-edge” mitral valve re-
pair. In our case, interventional electrophysiology to treat
left atrial arrhythmias through commonly used transseptal
puncture became impossible due to intracardiac mass - LHIS.
A very rare problem related to the size of the mass and the
anatomy of the interatrial septum are technical difficulties, as
described above, which arise during the transseptal puncture
when accessing the operated heart structures. In the presented
case, resistance was encountered while inserting catheters.
Access to the operated left atrium was significantly impeded.
It was apparent, that the transseptal approach, without dam-
aging interatrial septum, would be impossible. Therefore, the
procedure was stopped. Based on the intraoperatively per-
formed TTE, a diagnosis of LHIS was made.

In conclusion, this case confirms that LHIS is an uncom-
mon anomaly, often diagnosed incidentally and usually not
requiring intervention. However, it can be associated with the
paroxysmal atrial fibrillation in otherwise healthy, but obese
persons.
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SUMMARY

LIPOMATOUS HYPERTROPHY OF THE INTERATRI-
AL SEPTUM - A BENIGN HEART ANOMALY CAUSING
UNEXPECTED PROBLEM IN ELECTROPHYSIOLOGY
(CASE REPORT)

Patsia L., Lartsuliani K., Intskirveli N., Ratiani L.
Thilisi State Medical University, Georgia

Lipomatous Hypertrophy of the Interatrial Septum (LHIS) is
an unusual and benign condition characterized by the excessive
deposition of adipose tissue in the interatrial septum, which is
most often detected as an incidental finding on echocardiog-
raphy. The classic finding is a homogenous, bi-lobed configu-
ration of the interatrial septum with sparing of the fossa ova-
lis. LHIS has been associated with various atrial arrhythmias,
including multifocal atrial tachycardia, multiple premature
atrial contractions, atrial fibrillation and rarely sudden death.

The prevalence of LHIS is estimated to be between 1-8%. The
incidence increases with age, body mass and chronic corticoste-
roid therapy. There may be a higher incidence in women.

Here the authors describe a case report of a 73 year-old
obese female who visited the cardiology department for
planned cryoablation of paroxysmal atrial fibrillation. Dif-
ficulties raised during transseptal punction, a bidimensional
tranthoracic echocardiography (TTE) showed the typical
findings of LHIS.

A 73 year-old asymptomatic woman was found to have an
incidental cardiac mass, TTE findings were consistent with
lipomatous hypertrophy of the interatrial septum. Given the
characteristic appearance on TTE, biopsy or surgery was not
indicated, the procedure of cryoablation has been stopped and
the patient was managed conservatively.

Keywords: hypertrophy, lipomatous, septum, echocardiogra-
phy, obese woman. atrial fibrillation, electrophysiology.
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PE3IOME

JUNOMATO3HAS T'IIEPTPO®USI MEKIIPEICEPIHOM NEPETOPOJIKH —
JOBPOKAYECTBEHHAS AHOMAJINS CEPALA, BBI3BIBAIOIIASI HEOXKUJAHHYIO ITPOBJIEMY
B JIEKTPO®U3HOJIOT MM (CJTYYAM U3 IPAKTUKH)

Hanusa JI.J., Jlapuyiunanu K.b., Unukupseau H.A., Paruanu JI.P.

Tounucckuii 2ocyoapcmeenuviil MeOuyuHcKutl ynusepcumem, I py3us

Jlunomaro3Hast TUIIEPTPOGHS MEKIPEICEPIHON Heperopos-
kn (LHIS) - neoObruHOE M DOOpOKAUECTBEHHOE COCTOSIHHE,
XapaKTepU3yeTCsl Ype3MEPHBIM OTIO0KCHUEM XKUPOBOU TKAHU B
MEXKIIPEACEPAHON MEeperopoike U CIydaifHO OOHApyKHBaeTCS
npu sxokapauorpadun. KiraccuuecknM mposiBIEHHEM SIBIISIET-
cs1 OTHOpO/IHAsT OMI00aNbHasT KOH(DUTYPAIHs MEXKIIPEICEPIHOM
[EPEeropoiIkk ¢ coxpaHeHueMm oBaibHON sMku. LHIS accouu-
pyeTcs ¢ pa3IM4YHbIMU IPEICCPAHBIMU APUTMUSIMHU, BKIIIOYAS
MyJIBTH()OKATBEHYIO HPEICEPIHYI0 TaXUKapIHIO, MHOXKECTBEH-
HBIE IPEKAEBPEMEHHBIE COKpALIeHHs Npencepanii, Gpuopmi-
JIALMIO IPEICEpAUl U, B PEIKUX CIydasiX, BHE3AHYIO CMEPTb.
Pacnipocrpanennocts LHIS xone6nercst B mpenenax ot 1% 1o
8%, 4KciI0 cilyyaeB yBEIMYMBACTCS C BO3PACTOM, Maccoil Tena
U TIPOJIOJDKUTEIBHON KOPTUKOCTEPOUIHO Tepanuel, Jamie 00-
Hapy’KUBACTCS y KEHIIHH.

IIpencrasnen xiMHUYECKUH cityyail 73-JIC€THEH JKCHIIUHBL C

0)KHPEHHEeM, KOTOpast 00paTHiIach B KAPAUOIOTHIECKOE OT/elIe-
HUeE JUIsl INITAHOBOH KPHOAOIAIMN TapOKCH3MATIBHON (HHOpHILIS-
uuy npencepauil. TpynHOCTH BO3HUKIN IIPU TPaHCCENTAIbHON
IyHKIMH, JByMEpHAash TPAHCTOPAKAIbHAS AXOKapAUOTpadus
(TTE) moxkasana THNU4YHbIe XapakTepHble mpusHaku LHIS. ¥V
JKEHIIMHBI CIy4aiHO OOHapy)Xmiachk BHYyTpPHCEpJCYHAs Macca,
pesynbrarsl TTE cooTBeTCTBOBaNIM JMIOMATO3HOW TMIEPTPO-
(UM MeXnpencepIHON NMeperopoaKy. YUHUThIBas XapaKTepPHbINH
Bup Ha TTE, Ononcus wim Xupyprudeckoe BMEIIATeIbCTBO HE
MOKa3aHBbl, IPoIeaypa Kproabianun OblUla IpepBaHa, W Jede-
HUE NAIUEHTKH IPOJOJIKHIOCH KOHCEPBATUBHO.

[IpencrasBnensslii cayydail noareepxaact, uto LHIS sBngercs
HEOOBIYHON aHOMaJIMEH, JYacTO AMarHOCTUPYETCs CIyJailHO H
00BIYHO HE TPeOyeT BMEIIATENbCTB, OIHAKO MOXKET OBITH CBSI-
3aHa C HapoKCU3MabHOI GUOpHLIIHeH pencepanii y 310po-
BBIX, CTPaJAOUIUX OKUPECHUEM JIMLI.
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THE INFLUENCE OF HYPERCHOLESTEROLEMIA AND CONCOMITANT STATIN THERAPY
ON THE STATE OF PLATELET-PLASMA HEMOSTASIS IN PATIENTS
WITH ESSENTIAL HYPERTENSION AND NON-ALCOHOLIC FATTY LIVER DISEASE

Netyazhenko V., Bazhenova N.

Bogomolets National Medical University, Department of Propaedeutics of Internal Medicine Nel, Kyiv, Ukraine

Non-alcoholic fatty liver disease (NAFLD) has been shown
to be associated with an increased risk of cardiovascular dis-
ease (CVD) and mortality. The debate over causation between
NAFLD and CVD is ongoing today; however, NAFLD is at
least a marker of risk, and therefore attention and control of
CVD risk factors is important. In addition, the existence of links
between NAFLD and various stages of the atherosclerotic pro-
cess and the structural and functional state of the cardiovascular
system, including endothelial dysfunction and atherogenic dys-
lipidemia [1,2].

The liver plays an important role in the development of ath-
erogenic dyslipidemia, as changes in lipid metabolism begin at
the hepatocyte level. All statins inhibit the activity of HMG-CoA
reductase, resulting in an increase in the number of LDL recep-
tors in hepatocytes, increased LDL uptake and thus reduce the
level of circulating LDL. In addition, it reduces the content of
intracellular cholesterol in the liver, which provides a lipid-low-
ering effect of statins [3].

According to a recent retrospective analysis of the GREACE
study, statins have a positive effect on aminotransferase levels
and improve the prognosis of cardiovascular events in patients
with elevated aminotransferases in NAFLD [4]. A retrospective
analysis of the IDEAL study also revealed the benefits of using
statins in patients with elevated ALT levels [5].

Although elevated aminotransferases are not uncommon in
patients receiving lipid-lowering therapy, severe liver damage
by statins is quite rare in clinical practice [6—8]. Therefore, the
use of statins in NAFLD is not only safe, but also recommended
by international societies for the study of liver disease [9, 10],
in particular the American Association for the Study of Liver
Diseases (AASLD) [1].

Given the prevalence of atherogenic dyslipidemias and their
proven effect on the development of thrombotic cardiovascular
complications in patients with NAFLD, it is important to under-
stand the role of platelets and hemostatic activity in the blood.
In addition, the production of peripheral platelets is regulated
mainly by the glycoprotein hormone thrombopoietin, which is
mainly synthesized in the liver. According to recent studies,
people with NAFLD have a significantly increased risk of de-
creased platelet counts compared to those without NAFLD [11].
Therefore, the question of the nature of the high frequency of
thrombotic complications in such patients and the possibility of
their prevention remains open.

Due to the lack of a clear understanding in the modern sci-
entific world of pathophysiological changes in this process, we
analyzed the impact of changes in lipid profile and concomitant
statin therapy on platelet-plasma hemostasis in patients with hy-
pertension as a major risk factor for cardiovascular events and
concomitant.

Objective -to determine the state of platelet-plasma hemosta-
sis in patients with essential hypertension and concomitant non-
alcoholic fatty liver disease.

Material and methods. The study was conducted on the
clinical basis of the Department of Propaedeutics of Internal
Medicine Nel Bogomolets National Medical University of the

© GMN

Kyiv Clinical Hospital by Rail Ne2 of Ukrainian Railways. 152
patients were examined: 72 men and 80 women. The majority
of patients were women - 80 people (52.6%), men among the
surveyed were 72 people (47.4%). Patients were divided into
groups: Group I - patients with stage II HT without signs of liver
damage (46 people, median and interquartile age range of the
subjects was 58.00 [51.00; 63.00] years); Group II - patients
with NAFLD without HT (54 individuals, median and inter-
quartile range of the subjects were 54.00 [43.00; 58.00] years);
Group 111 - patients with stage Il HT with NAFLD (52 individu-
als, median and interquartile range of the subjects were 57.50
[48.00; 64.50] years).

The control group consisted of 15 practically healthy indi-
viduals comparable in age and sex (median and interquartile age
range of the surveyed were 49.00 [42.00; 55.00] years, who un-
derwent preventive examination).

To achieve this goal, a study of spontaneous and induced
platelet aggregation was performed. Platelet aggregation capac-
ity was studied using a 230-LA aggregation laser analyzer (Bi-
ola Research and Production Company, Russia). Spontaneous
and induced platelet aggregation was studied using inducers:
adenosine 5-diphosphate (ADP), arachidonic acid (AA), col-
lagen, adrenaline (NPO-Renam, Russia) [12, 13]. Coagulation
activity, anticoagulant were also studied. and fibrinolytic poten-
tial of blood in the examined patients [13, 14]. The critical level
of significance in testing statistical hypotheses was assumed to
be 0.05. Non-parametric statistical methods were used to ana-
lyze the indicators of anticoagulant and fibrinolytic hemostasis:
U-Mann-Whitney test, Kruskal-Wallis H-test, as small sample
sizes were used, and values in groups did not obey the law.

Results and discussion. Among 152 people, hypercholester-
olemia (total cholesterol >5 mmol/l) was found in 68 (44.7%)
people), hypertriglyceridemia (triglycerides >1.7 mmol/l) in 40
(26.4%) people, the majority were who had HT and the com-
bined course of HT with NAFLD.

In the analysis of lipid spectrum data on total cholesterol (Gen-
eral cholesterol), triglycerides (TG), low-density lipoprotein
(LDL) and high-density lipoprotein (HDL), it was found that in
the group of patients with HT the level of total cholesterol was
the highest - 5.9 [5.2; 6.9] mmol/l, which was 11.3% (p<0.05)
more than in patients with NAFLD (5.3 [4.3; 5.8] mmol/l), and
7.3% (p<0.05) exceeded the value in the combined course of
these diseases (5.5 [4.7; 6.2]). The highest values of triglycer-
ides were found in patients with comorbid course of HT and
NAFLD - 2.06 [1.36; 2.69] mmol/l, instead in patients with HT
and in the NAFLD group, they seemed to correspond to normal
triglyceridemia levels (1.58 [1.22; 2.28] and 1.17 [0.84; 1.94],
respectively). However, the distribution of obesity revealed hy-
pertriglyceridemia in patients with HT and BMI >30 kg/m? (1.87
[1.36; 3.1] mmol/l). Thus, the tendency to hypercholesterolemia
was determined in all groups, while hypertriglyceridemia only
in the presence of a combined course of hepatic steatosis and
HT.

Similar changes were found in the study of LDL levels, which
was the highest among patients with a combined course of HT
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and NAFLD - 3.55 [2.7; 4.2] mmol/l, and slightly lower in
patients with NAFLD in the absence of concomitant HT (3.4
[3.1; 3.4] mmol/l). In patients with HT of the II degree, on the
contrary, the indicator was 2.5 [1.7; 3.7] mmol/l. In contrast to
LDL, in patients with NAFLD, the level of HDL was the lowest,
and was equal to 1.0 [0.7; 1.2] mmol/l in isolated flow and 1.1
[1.0; 1.3] mmol/l in the combination of NAFLD and HT of the
II degree, which confirmed the presence of a shift of the lipid
spectrum towards atherogenicity in patients with hepatic steato-
sis. In contrast to other groups, patients with HT HDL exceeded
1.6 [1.4; 1.6] mmol/l. Given the above, note the changes in the
lipid profile in patients with NAFLD who meet the criteria of
the atherogenic lipid triad: an increase in triglycerides and LDL
with a simultaneous decrease in HDL. At the same time the most
expressed dyslipidemic deviations were observed at a comorbid
course of HT of the II century. and NAFLD. Instead, in patients
with independent HT we observed only hypercholesterolemia
at normal values of triglycerides, LDL and HDL. Thus, the ten-
dency to atherogenic dyslipidemia observed in patients with
NAFLD corresponded to the data described in the literature [1].

In the next step, we decided to investigate the possible re-
lationship between the increase in total cholesterol, according
to the latest recommendations for dyslipidemia ESC 2019 [15]
and the state of platelet and plasma hemostasis in the studied
patients.

Analyzing the value of platelet hemostasis, there was no sig-
nificant difference in the level of induced aggregation in patients
with normal and elevated cholesterol levels. However, it should
be emphasized that the degree of spontaneous aggregation was
significantly higher in patients with hypercholesterolemia - by
32.4% (p<0.05) (3.31 [2.10; 3.90] vs. 2.5 [1.75 ; 3.04)).

It should be noted that we separately performed the dis-
tribution of patients according to the values of aggregation,
which significantly exceeded the average of healthy individu-
als. This allowed us to detect a more pronounced and statisti-
cally significant increase in the frequency of high degrees of
spontaneous and induced aggregation in patients with total
cholesterol >5 mmol/l.

The results of the analysis proved that hypercholesterolemia
was associated with a high degree of spontaneous aggregation -
more than 1.0%, the odds ratio was 2.4 (0.495-11.64) (p=0.044)
under conditions of very high sensitivity (Se = 94, 1%), but low
specificity (Sp=21.1%) of this method. Also, hypercholesterol-
emia was associated with a high degree of AA-induced platelet
aggregation - more than 50%, the odds ratio reached 3.2 (0.985-
10.68) (p=0.046) with high specificity (Sp= 81%) and average
sensitivity values of the method (Se =43.3%). Patients with cho-
lesterol >5 mmol/l were twice as likely to have high levels of
ADP-induced - more than 70% (HS = 2.051 (0.539-7.808); p=
0.285; Se = 23.5%, Sp= 87%) and adrenaline. induced aggrega-
tion - more than 20% (HS = 2,063 (0,323-13,198); p=0,436; Se¢
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= 95,6%, Sp= 8,7%), instead, the prevalence of high degrees of
collagen-induced activity (more than 30%) of platelets at high
cholesterol levels was almost equal to the frequency of such in-
dicators in cholesterol <5 mmol/l (Table 1).

Thus, despite virtually identical indicators of platelet func-
tional activity in the subgroups of high and low cholesterol,
the distribution of the frequency of very high degrees of ag-
gregation revealed thrombophilic changes in patients with
hypercholesterolemia.

The next step was to assess plasma hemostasis depending on
the presence of hypercholesterolemia.

During the evaluation of plasma hemostasis in patients with
high and normal cholesterol levels, it was found that the level of
fibrinogen was higher by 13.5% (p<0.05) precisely in the case
of hypercholesterolemia (86.5% [78.1; 96.0] and 94.0% [82.0;
108]), while there was a decrease in antithrombin III by 8.7%
(p<0.05) in patients with high cholesterol [86.5% [78.1; 96.0]
and 94.0% ([82.0; 108]). Other indicators of plasma hemostasis
did not show significant differences depending on the level of
cholesterol. Therefore, hypercholesterolemia was accompanied
by a decrease in anticoagulant activity, while promoting coagu-
lation at the end links of blood clotting.

Given the influence of NAFLD on the development of ath-
erogenic dyslipidemias, which further contributes to the occur-
rence of cardiovascular complications, we analyzed the effect
of statin treatment on the state of platelet-plasma hemostasis.
Among the 152 examined patients, 52 (34.2%) people received
statin treatment. At the time of the study, 21 (40.3%) individu-
als of patients were receiving rosuvastatin, of which 16 (76.2%)
individuals at a dose of 10 mg, and 5 (23.8%) patients- 20 mg;
27 (51.9%) people received atorvastatin at a dose of 40 mg and
4 (7.7%) - simvastatin 80 mg. When evaluating the use of statin
therapy in each of the surveyed groups, it was noted that among
the surveyed groups of HT 17 (35.4%) people received lipid-
lowering therapy, the lowest percentage of patients treated with
statins - 14 (25.9%) people, and the largest number of patients
on statin therapy - 21 (38.9%) people - was among patients with
a combined course of HT and NAFLD.

We conducted a comparative analysis of platelet-plasma he-
mostasis in view of the use of statin therapy in the treatment of
the examined groups of patients.

When analyzing the degree of spontaneous platelet aggrega-
tion, it should be noted that in all patients it was significantly
higher than the control values (0.75 [0.47; 1.14]), regardless
of statin therapy. It was also found that there was no signifi-
cant difference between the degree of spontaneous aggregation
in patients receiving statins and those who did not receive this
treatment in any of the groups except the cohort with comorbid
HT and NAFLD, where patients on statin therapy had 16.5%
(p<0.05) lower degree of spontaneous aggregation than patients
who did not receive this treatment (2.85 [2.29; 3.54] and 3.32

Table 1. Influence of hypercholesterolemia on the frequency of high degree of platelet aggregation

Risk factor OR 95% CI %2 p Se Sp 0]
Spontaneous> 1.0% 4,267 0,956-19,039 2,478 0,044 0,941 0,211 0,217
ADP> 70.0% 2,051 0,539-7,808 0,597 0,285 0,235 0,870 0,112
AA>50,0% 3,243 0,985-10,679 3,040 0,046 0,433 0,810 0,213
Collagen> 30.0% 1,019 0,324-3,201 0,067 0,975 0,221 0,783 0,003
Adrenaline> 20% 2,063 0,323-13,198 0,063 0,436 0,956 0,087 0,082

note: OR - odds ratio, 95% CI - confidence interval, y2 - criterion Hi-square with Yates correction,

Se - sensitivity, Sp - specificity, ¢ - strength of the relationship between risk factor and consequence
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[2.73; 3.92]). Thus, the results of the analysis proved that the use
of statins significantly reduced the degree of spontaneous ag-
gregation in patients with comorbid course of HT and NAFLD
both in comparison with the subgroup without statin therapy and
in patients with NAFLD without concomitant HT who received
lipid-lowering therapy.

Analysis of the degree of ADP-induced platelet aggregation
showed that significant differences from control (45.0 [36.5;
52.6]) were found only in patients with NAFLD, in groups II
and III, and, it should be noted, there was an increase in ag-
gregation in both patients taking statins and those not receiving
this treatment.

Assessing the degree of AA-induced platelet aggregation, we
noted significantly lower values in the NAFLD group and in
patients with comorbid course of HT and NAFLD for control
(36.70 [31.99; 42.6]). At the same time, this indicator signifi-
cantly exceeded the indicators of healthy people in patients with
HT both with the use of statin therapy and without its use. How-
ever, only in the NAFLD group did patients receiving statins
have a significantly lower degree of AA-induced aggregation
against patients without lipid-lowering therapy (by 54.0%,
p<0.001) (17.2 [13.6; 20.71] and 26.48 [20.20; 36.50]).

Changes in the degree of collagen-induced aggregation rela-
tive to control were found only in patients with grade Il HT com-
bined with NAFLD, whose treatment regimen included statins.
It was 82.0% (p<0.05) (12.8 [10.14; 16.25]) lower than the con-
trol values (23.30 [16.18; 25.1]). Nevertheless, differences in
the degree of collagen-induced aggregation were not found in
any of the studied groups of patients on statin therapy and with-
out lipid-lowering treatment. However, the analysis of the total
population of the examined revealed a decrease in the degree of
collagen-induced aggregation by 38.7% (p<0.05) in a subgroup
of patients treated (15.5 [11.4; 28.70] against 21,5 [16,4; 28,1]),
which demonstrated the stabilizing effect of statins on the vas-
cular wall. Thus, treatment with statins led to a significant reduc-
tion in the overall cohort of subjects.

Analysis of adrenaline-induced platelet aggregation showed

that in all patients they were significantly higher than control
values, regardless of the use of statins. However, as in the anal-
ysis of ADP-induced aggregation, the comparison did not re-
veal a significant difference between the values of the degree of
adrenaline-induced aggregation when taking statins and in the
absence of them in treatment.

The next step was to determine the effect of statin therapy on the
state of plasma hemostasis among the examined groups of patients.

When analyzing the rate of clot formation during PTT, it
should be noted that it was significantly higher than the control
values (19.25 [18.6; 19.9]) only in patients who did not receive
concomitant statin therapy and had hepatic steatosis, ie in groups
II and III. Thus, we observed a 23.4% (p<0.001) (15.6 [14.2;
16.8]) reduction in clot formation time in the NAFLD group and
a 16.0% reduction (p<0.05) (16.6 [13.6; 19.4]) in the group of
combined HT and NAFLD. Determination of the effect of lipid-
lowering therapy revealed that patients with NAFLD without
statin treatment 19.2% (p<0.01) formed a clot faster than pa-
tients receiving lipid-lowering therapy [18.6 [16.3; 20.9] against
15.6 [14.2; 16.8]). Analysis of the results of PTT of all exam-
ined patients showed a reduction in time by 13.3% (p<0.01) in
patients who did not receive statin therapy [18.8 [16.3; 21.0]
against 16.6 [14.2; 19.3]). Therefore, the presence of statins in
the treatment regimen led to a prolongation of the clot forma-
tion time at the initial stage of blood coagulation by the external
mechanism of coagulation in patients with NAFLD and in the
general population of subjects.

The study of INR found that the values were significantly
lower compared to the control (0.83 [0.79; 0.89]), only in pa-
tients with NAFLD in the absence of statin treatment - by 15.3%
(p<0.001) ( 0.72 [0.68; 0.81]). It should be noted that in this
subgroup there was a significant decrease in INR - by 9.7%
(p<0.05) - compared with patients with NAFLD who received
lipid-lowering therapy [0.79 [0.72; 0.93] against 0.72 [0.68;
0.81]). Thus, the value of INR was most affected in patients with
NAFLD who were not treated with statins - these patients had
the lowest INR.

Table 2. Comparison of platelet hemostasis in patients depending on the presence
of concomitant statins in therapy (Me [25%, 75%)])

I group 1I group III group Total
Statins Statins . Statins Statins b Statins Statins . Statins | Statins 0
() ) (+) (O] () ) (+) )
Spontaneous 1,54%%* | ]72%** 3,58%** 3,02%** 2,85%** | 3 3k 2,76%%* | 2 g¥**
aggregation, [1,26; | [125 |>005| [3.,02; [242; | >0005 | [229 | [273; |<005| [2.18; | [2,19; | >0,05
degree,% 2,61] 2,87 48] 3,68 3,54] 3,92 3,50] 3,54]
ADP-induced 48,2 45,9 66,5%** 59,5%** 53,4%* 56,0* 57,7%* 56,7%*
aggregation, [37.,3; [37,4; | >0,05 [56.,4; [50,2; >0,05 [49.,40; [44,2; >0,05 [45,6; [45,3; >0,05
degree,% 73,20] 78,50] 79,00] 69,25] 64,70] 64,60] 69,15] 69,3]
AA-induced 64,2%** 51,7%* 17,2%** 26,48* 28,6* 25,3% 33,7 31,8
aggregation, [61,1; [42,1; | >0,05 [13.,6; [20,20; <0,001 | [17,08; [19.4; >0,05 [17,7; [23,5; >0,05
degree,% 75,001 | 63.40] 20,71] 36,50] 39,12] | 36,00] 59,50] | 45,5]
11 -
i?iuiizn 23,1 234 278 23,75 12,8% 12,5 15,5 21,5
aggregation [113; | [10,5 |>005 | [24.2; | [1481; | >005 | [10,14; | [11,80; |>0,05 | [114; | [164; | <0,05
Egregalion, 3130] | 33.,60] 3930] | 28,55] 16,25] | 22.49] 28,701 | 28,1
degree,%
Adrenaline
il’ld ced 4478*** 3479*** 41,8*** 44,2*** 30,4* 29,6** 3476*** 3779***
- U
aggregation 352 | [31,3; [>0,05| [33,1; | [37,20; | >0,05 | [23,40; | [250; |[>0,05| [28,6; | [29.5; | >0,05
’ 2,1 4,4 2 2 4 492 1,1
degree.% 3030 | 52,10] 54401 | 52.70] 32,60] | 36.40] 925] | 511

The degree of probability of indicators relative to the control group: * - p<0.05; ** - p<0.01; *** - p<0.001
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Determining the difference in the duration of thrombin time
(TT) showed a shortening of the clot formation time in both
subgroups of the NAFLD group compared with the control val-
ues (10.8 [10.1; 11.2]). However, a decrease in TT by 12.2%
(p<0.05) was observed in the subgroup receiving statins among
patients with NAFLD (8.2 [7.70; 8.60] vs. 9.20 [8.40; 10, 10]).

Treatment with statins did not have a significant effect on oth-
er indicators of the coagulation of hemostasis: APTT, fibrino-
gen, RFMC, although there were significant differences in the
values of these indicators against control, which reflected the
general trend of groups of patients with HT, NAFLD and their
combination, regardless of treatment statins.

Interestingly, during the analysis of anticoagulant hemostasis,
despite the absence of probable discrepancies with control, it
was in the NAFLD group that statins showed a difference in the
effect on BP III, and a similar difference was observed in the
general population. Thus, in the general cohort, the use of statins
increased the activity of blood pressure III by 10.7% (p<0.01)
(98.5 [83.6; 106.0] against 89.0 [81.0; 95.0]), but in the NAFLD
group this difference was more significant - by 14.3% (p<0.001)
BP III was more active in patients receiving lipid-lowering ther-
apy (104.0 [102.0; 106.0] vs. 91.0 [85, 5; 94.0]). Thus, statin
treatment significantly increased the activity of the anticoagu-
lant link of hemostasis in the general population of subjects and
among patients with NAFLD.

Indicators of the fibrinolytic system had significant deviations
from control values in all groups, showing a decrease in fibri-
nolysis activity, but the difference between subgroups depend-
ing on concomitant statin therapy did not become statistically
significant.

The next step was to compare the indicators of platelet-plas-
ma hemostasis directly in the group of combined course of HT
and NAFLD depending on cholesterol levels and the presence of
statins in the treatment regimen of these patients.

Interesting was the fact that the degree of aggregation in pa-
tients with a combination of HT and NAFLD, which achieved
the target values of cholesterol due to the appointment of statins,
did not differ from those who had cholesterol levels <5.0 mmol/l
without the use of lipid-lowering therapy. It was noticed that
among patients with comorbid course of HT and NAFLD,
statins showed an effect in patients with high cholesterol. Thus,
their spontaneous aggregation was 17.1% (p<0.05) lower than
in patients who did not receive statins and had high choles-
terol (2.80 [2.29; 3.23] vs. 3.28 (2.47; 4.85]), and the degree
of collagen-induced aggregation decreased by 33.7% (p<0.05)
(12.76 [10.90; 14.75] vs. 17.06 [14.07; 21.35]) in patients on
statin therapy with cholesterol levels >5.0 mmol/l. Thus, we can
conclude that in patients with hypercholesterolemia with a com-
bination of HT with NAFLD, statin treatment reduced sponta-
neous and collagen-induced platelet aggregation even when
cholesterol targets were not met. At the same time, the values
of spontaneous and induced platelet aggregation did not differ
depending on the intake of statins, if cholesterol levels did not
exceed 5.0 mmol/l.

The analysis of plasma hemostasis in the group of com-
bined course of HT of the II century is carried out. and NAFLD
showed that in the case of normal cholesterol levels, the clot
formation time was significantly prolonged in the first stage of
thrombus formation, especially in patients who reached normal
cholesterol levels due to statin therapy, which can be considered
as an antithrombogenic effect of lipid-lowering therapy.

Therefore, we observed a prolongation of PTT by 32.5%
(p<0.05) (21.2 ¢ [20.5-23.7] vs. 16.0 ¢ [13.4-18.9]), INR on
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25.4% (p<0.05) (0.89 [0.75-0.97] vs. 0.71 [0.65-0.79]) and
TT by 23.2% (p<0, 05) (12.2 ¢ [9.8-12.5] vs. 9.9 ¢ [9.2-10.4]).
Instead, in the subgroup with hypercholesterolemia, statins in-
creased the activity of the anticoagulant hemostasis - blood pres-
sure IIT increased by 3.1% (p<0.05) (108.0% [96.0-126.0] vs.
100.5% [90 Thus, in patients with stage II HT combined with
NAFLD, statins reduced the thrombogenic potential of blood,
affecting mainly the primary link of plasma hemostasis in the
case of effective therapy, and in case of failure to achieve target
values of cholesterol, mostly anticoagulant. hemostasis system.

Summarizing the results of our analysis, we can state that
the atherogenic nature of the changes in the lipid profile was
diagnosed both in patients with NAFLD and in their com-
bined course. At the same time the most expressed dyslipid-
emic deviations were observed at a comorbid course of HT of
the II century. and NAFLD, what has been proven earlier [9].
Instead, in patients with independent HT we observed only
hypercholesterolemia at nonatherogenic triglycerides, LDL,
and HDL.

Analyzing the value of platelet hemostasis in patients with
normal and elevated cholesterol levels and we found that the
degree of spontaneous aggregation was significantly higher in
patients with hypercholesterolemia. In addition, hypercholester-
olemia was associated with higher platelet function. That is, an
increase in cholesterol levels can be seen as an additional risk
factor for increased platelet aggregation. Changes in plasma he-
mostasis also had a shift to the prothrombogenic side: hypercho-
lesterolemia was accompanied by a decrease in anticoagulant
activity and activation of coagulation at the end links of blood
coagulation. The described changes correspond to the literature
data [12].

After analyzing the effect of statin therapy on the state of
platelet-plasma hemostasis, it was found that the use of statins
significantly reduced the degree of spontaneous aggregation in
patients with comorbid course of HT and NAFLD. Under the in-
fluence of lipid-lowering therapy, AA-induced aggregation was
also reduced in patients with independent NAFLD, indicating a
decrease in platelet response to proinflammatory prostaglandins.
Statin treatment also markedly reduced the degree of collagen-
induced aggregation in patients with comorbid HT and NAFLD,
and led to a significant decrease in this indicator in the general
cohort of subjects, indicating a decrease in prothrombogenic re-
sponse in case of damage to the vascular wall or destabilization
of atherosclerotic plaque. In addition, the use of statins in the
treatment of dyslipidemia was accompanied by a decrease in the
coagulation activity of hemostasis and an increase in the antico-
agulant potential of the blood.

Thus, the results of the analysis showed that patients with
hypercholesterolemia have procoagulant and prothrombogenic
blood activity, but against the background of statin treatment
there is a decrease in platelet aggregation, blood coagulation po-
tential and increased activity of anticoagulant hemostasis.

Research limitations.

The limitations of the study are related to the small groups of
patients.

Prospects for further research. Prospects for further re-
search are the study of platelet-plasma hemostasis in hypertri-
glyceridemia, high LDL levels, the effect of fibrates on the state
of hemostasis.

Conclusions.

1. The atherogenic nature of changes in the lipid profile is di-
agnosed both in patients with hypertension and in patients with
NAFLD and in their combined course.
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2. Hypercholesterolemia is associated with higher platelet
function, hyperfibrinogenemia, decreased anticoagulant poten-
tial of the blood, so such changes in the lipid profile can be con-
sidered as an additional risk factor for prothrombogenic blood
changes.

3. The use of lipid-lowering therapy reduces the degree of
spontaneous aggregation in the comorbid course of HT and
NAFLD, leads to a significant decrease in collagen-induced ag-
gregation in the total cohort of subjects and a combination of HT
with NAFLD, as well as to reduce the degree of AA-induced ag-
gregation in patients with NAFLD, which suggests the presence
of pleiotropic antithrombotic effect of statins.

4. The use of statins in the treatment of dyslipidemia reduces
the coagulation activity of hemostasis and enhances the antico-
agulant potential of the blood, to a greater extent this effect is
observed in patients with NAFLD and patients with HT, com-
bined with NAFLD, which explains the prophylactic effect of
statin therapy in cardiac thrombotic complications.

5. In patients with comorbid course of HT and NAFLD on
statin therapy, and without lipid-lowering therapy, the values
of spontaneous and induced platelet aggregation do not differ
if cholesterol levels do not exceed 5.0 mmol/l. However, in pa-
tients with hypercholesterolemia, statin treatment reduced spon-
taneous and collagen-induced platelet aggregation even when
the target cholesterol values were not met, thus reducing the
prothrombogenic potential of the blood.

6. Treatment with statins in patients with combined HT and
NAFLD is accompanied by a decrease in the activity of the
coagulation unit in the case of reaching a cholesterol level <5
mmol/l. However, despite the failure of these patients to achieve
cholesterol targets, statin therapy increases the anticoagulant ac-
tivity of the blood. Thus, the inclusion of statins in the treatment
of patients with HT and NAFLD demonstrates an additional an-
tithrombotic effect.
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SUMMARY

THE INFLUENCE OF HYPERCHOLESTEROLEMIA
AND CONCOMITANT STATIN THERAPY ON THE
STATE OF PLATELET-PLASMA HEMOSTASIS IN PA-
TIENTS WITH ESSENTIAL HYPERTENSION AND
NON-ALCOHOLIC FATTY LIVER DISEASE

Netyazhenko V., Bazhenova N.

Bogomolets National Medical University, Department of Pro-
paedeutics of Internal Medicine Nel, Kyiv, Ukraine

The liver plays an important role in the development of ath-
erogenic dyslipidemia, since changes in lipid metabolism begin
at the hepatocyte level. Given the prevalence of dyslipidemias
and their proven effect on the development of thrombotic car-
diovascular complications in patients with non-alcoholic fatty
liver disease (NAFLD), it is important to understand the role of
platelets and hemostatic blood activity.

Objective - to determine the state of platelet-plasma hemo-
stasis in patients with essential hypertension, with concomitant
non-alcoholic fatty liver disease.

152 patients were examined: 72 men and 80 women. Three
groups were identified: I - 46 patients with hypertension stage
I, II - 54 patients with NAFLD without hypertension, Group
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III - 52 patients with hypertension stage II with concomitant
NAFLD. The total amount of spontancous and induced platelet
aggregation ability, coagulation activity, anticoagulant and fibri-
nolytic potential of blood was studied.

The degree of spontaneous aggregation was significant-
ly higher in patients with hypercholesterolemia - by 32.4%
(p<0.05). that the level of fibrinogen was higher by 13.5%
(p<0.05) precisely in hypercholesterolemia. In a cohort with a
comorbid course of hypertension and NAFLD, patients on statin
therapy had a 16.5% (p<0.05) lower degree of spontaneous ag-
gregation than patients who did not receive this treatment. In pa-
tients with NAFLD without statin treatment, prothrombin time
(PTT) was shortened by 19.2% (p<0.01) and international nor-
malization ratio (INR) by 15.3% (p<0.01) than in patients who
received lipid-lowering therapy. A decrease in thrombin time
(TT) by 12.2% (p<0.05) was observed in the subgroup receiving
statins among NAFLD patients. The use of statins in the general
cohort increased the activity of antithrombin (AT) III by 10.7%
(p<0.01), and in the NAFLD group by 14.3% (p<0.001). In pa-
tients with essential hypertension (HT) and NAFLD with a high
level of cholesterolemia, spontaneous aggregation was 17.1%
(p<0.05) less than in patients who did not receive statins and
had high cholesterol levels, and the degree of collagen-induced
aggregation decreased by 33.7% (p<0.05). In the subgroup with
hypercholesterolemia, statins contributed to an increase in PTT
by 32.5% (p<0.05), INR by 25.4% (p<0.05), and thrombin time
- by 23.2% (p<0.05) and increased the activity of the anticoagu-
lant link of hemostasis - the level of AT III increased by 3.1%
(p<0.05)

Hypercholesterolemia is associated with a higher functional
activity of platelets, hyperfibrinogenemia. Statin therapy in pa-
tients with HT stage. and NAFLD is accompanied by a decrease
in the activity of spontaneous aggregation, the coagulation link
and increases the anticoagulant potential of the blood.

Keywords: non-alcoholic fatty liver disease, platelet aggre-
gation, plasma hemostasis; fibrinolysis; coagulation hemostasis;
hypertonic disease; dyslipidemia; statin therapy.

PE3IOME

BJIUSAHUE TI'UIIEPXOJIECTEPUHEMHUU MU COIIYT-
CTBYIOIIENA CTATUHOTEPAIIUA HA COCTOSIHUE
TPOMBOIIUTAPHO-IIVTASMEHHOI'O TEMOCTA3A Y
HAIMEHTOB C TMIEPTOHUYECKOW BOJIE3HBIO
M HEAJIKOTOJBbHON KAPOBOW BOJIE3HBIO ITE-
YEHU

Hetsixenko B.3., bBa:kenoa H.M.

Hayuonanvholii MeOUYUHCKULL
A.A.Bocomonvya, Kues, Yepauna

YHUsepcumem um.

Ienp uccaenoBaHus - OMPEACTUTD COCTOSHHE TPOMOOIIMTAP-
HO-TUIa3MEHHOTO TeMOCTa3a y MalUeHTOB C TUIIEPTOHUYECKOM
0O0JIC3HBIO U COMYTCTBYIOIICH HEaIKOrOJIbHOW )KUPOBOW Ooe3-
HBIO IICYCHU.

O6cnenoBano 152 manuenrta: 72 myxuuH ¥ 80 >KEHIIUH.
Beigenenst Tpu rpynmsl: [ rpynna - 46 GOIbHBIX THIIEPTOHHU-
yeckoii 6onesubto (') Il cragum, Il rpynna - 54 manuenra c
HCAJIKOTOJIbHOM KHpoBoi Oonesnpio meuenn (HAXKBIT) 6e3
I'b, Il rpynna - 52 nauuenra ¢ I'b II craguu ¢ comyTcTByIO-
meit HAJXKBII. IIpoBeneHo ucciienoBanue o0IIEro KoJin4ecTsa
CHOHTAHHOW M MHAYLUPOBAHHON arperaliioHHON clI0COOHOCTH
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TPOMOOLIUTOB, KOAry/IsSLMOHHON aKTHBHOCTH, aHTHKOATYJSHT-
HOro ¥ (PHOPUHOIUTHYECKOTO TIOTEHIMAIa KPOBH.

CreneHb CIOHTAaHHOW arperaluy OKas3ajach CyILECTBEH-
HO BBIIIIE Y NALIMEHTOB ¢ rUIepxojecrepuHemMueii - Ha 32,4%
(p<0,05), ypoBenb ¢ubpunorena - Boime Ha 13,5% (p<0,05)
UMEHHO IPU TUIEPXOJICCTEPUHEMHU. Y HALUCHTOB C KOMOP-
ounubM TedeHreM I'b u HAXKBII, kotopble HaXoauIMCh Ha cTa-
THHOTEPAITUH, CTCIICHb CTIOHTAHHOM arperaruu Obuta Ha 16,5%
(p<0,05) Hmxe, yeM y OOJbHBIX, HE MOJYYaBIINX JAHHOTIO Jie-
yenus. Y nauuentoB ¢ HAXKBII 6e3 sieuenus cratuHamu mnpo-
tpomOuHoBoe Bpemst (I1TB) coxpamanocs Ha 19,2% (p<0,01),
MEKAyHapoiHOe HopManuizoBaHHoe orHoueHue (MHO) - na
15,3% (p<0,01), B cpaBHEHUH C OOIBLHBIMH, MOJTYYABIIUMH JIH-
nugocHmKaronyto tepanuio. Cpenu 6oipubix HAXBII, momy-
YaBUIMX CTaTUHbI, HAOJIIONAIOCh YMEHbLICHUE TPOMOMHOBOIO
BpeMenu (TB) Ha 12,2% (p<0,05). [Ipumenenue craTuHOB B 00-
11ei KOropTe MOBBIIIAI0 aKTUBHOCT aHTUTpoMOuHa 111 (AT) Ha
10,7% (p<0,01), a B rpynne HAXBII - na 14,3% (p<0,001). ¥
nanueHToB ¢ I'b u HAXKBIT ¢ BeicOKMM ypoBHEM XOJIeCTepHHE-
MHH CIIOHTaHHas arperanus Obuia Ha 17,1% (p<0,05) meHbie,
YeM Y MaLUEeHTOB, HE MOJYYaBLINX CTATUHbI, 1 UMEBILUX BBICO-
KUH YPOBEHb XOJIECTEPUHA, a CTENIEHb KOJUIareH-UHyIuPOBaH-
HOH arperanuu ymessimiack Ha 33,7% (p<0,05). B rpynne c
TUIICPXOJIECTEPUHEMHUEH CTaTUHBI CIOCOOCTBOBANIN YAJIMHEHUIO
IITB na 32,5% (p<0,05), MHO - na 25,4% (p<0,05), Tpombu-
HOBoe BpeMms - Ha 23,2% (p<0,05) u moBblaNn aKTUBHOCTH
AHTHUKOATYJISTHTHOTO 3BeHa remocrasa - yposenb AT III ysenu-
guiics Ha 3,1% (p<0,05)

l'unepxosecTepuHeMusl acCOLMUpPYETCsl ¢ Oosiee BBICOKOM
(YHKLIMOHAJIBHONH aKTUBHOCTBIO TPOMOOLIMTOB M ruUrnephu-
6punorenemueil. Crarunorepanus y nanuenTos ¢ I'b II ct. u
HAJXKBII compoBoxaeTcs yMEHbIIEHUEM aKTUBHOCTU CIIOH-
TaHHOH arperaluy, KoaryJisiOHHOIO 3B€Ha 1 IOBBILIACT aHTU-
KOAryJISIHTHBIHM OTEHIIMA KPOBHU.
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APPLICATION OF HYPOXIC TRAINING IN ELDERLY PATIENT
WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE:
IMPACT ON THE STATE OF MICROCIRCULATION

'Asanov E., 'Duzhak G., !Golubova Y., 'Dyba L., 2Asanova S.

IState Institution “Institute of Gerontology named after D.F. Chebotarev of NAMS of Ukraine”, Kyiv;
2"Zdravo" Pharmaceutical Marketing Company, Kyiv, Ukraine

Hypoxia is both a cause and a characteristic syndrome of
aging. Age-related hypoxic changes contribute to the develop-
ment of pathological processes, in particular, diseases of the re-
spiratory system [2,7,11]. Therefore, the development of lung
pathology, in particular, chronic obstructive pulmonary disease
(COPD) in old age is understandable.

COPD as one of the leading causes of morbidity and mortal-
ity continues to attract the attention of many researchers. This
is due to the continued spread of this pathology, as well as the
lack of effectiveness of treatment [5,9,10]. Along with smoking,
air pollution, population aging has a significant impact on the
incidence of COPD [9,10]. Moreover, the proportion of elderly
patients in the age structure of COPD continues to grow [9].

In the development of COPD, along with other pathogenetic
processes, the relationship between disorders of external respi-
ration and the functioning of the cardiovascular system, in par-
ticular, its microcirculatory system [4,13]. According to some
authors, there is a direct link between COPD and various patho-
logical conditions of the cardiovascular system [1,13]. Disorders
of microcirculation and endothelial function are essential in the
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mechanisms of development of disorders of the cardiorespira-
tory system in COPD [4,13].

Microcirculation disorders in patients with COPD primarily
affect the elderly. This is due to changes in microvessels, de-
creased vascularization with aging, which can cause tissue hy-
poxia [3,7].

Thus, the implementation of therapeutic measures aimed at
improving endothelial function and the functioning of the mi-
crocirculatory system in patients with COPD, especially the el-
derly, is relevant and justified.

The choice of treatment tactics in elderly patients with COPD
requires a balanced approach, taking into account the benefits
and risks of therapeutic effects [5,9]. The use of drug therapy
in the elderly is often limited or impossible. Therefore, in the
elderly and senile age, drug-free treatment methods attract at-
tention. The advantage of these treatments, in particular, is the
complexity, physiology, low risk of side effects.

Among drug-free treatments, hypoxic training has become
widely accepted. The use of hypoxic training is based on the
development of adaptation to hypoxic effects. But due to cross-
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adaptation, adaptation to other factors also develops [3,12,14].
We have also gained experience in the use of hypoxic training in
the elderly, in particular, in patients with COPD [2,3].

At present, in the available literature we have not found stud-
ies to assess the effectiveness of the impact on the microcircula-
tion and the duration of the therapeutic effect of hypoxic training
in elderly patients with COPD.

The aim of the study was to determine the effectiveness of the
effect on microcirculation and the duration of the therapeutic ef-
fect of hypoxic training in elderly patients with COPD.

Material and methods. The research was conducted in the
general therapy department of the State Institution “Institute
of Gerontology. DF Chebotaryov National Academy of Medi-
cal Sciences of Ukraine “. All research procedures, patient in-
formation, informed consent form were agreed by the ethics
committee. Participation in the study was voluntary, all patients
received detailed information about the study and signed an in-
formed consent.

47 patients with COPD aged 60-74 years were examined (on
average, 68.3+4.5 years). Patients were out of exacerbation, I - II
centuries. bronchial obstruction (GOLD I - II), clinical groups A
and B, with a disease duration of 8 to 25 years. The diagnosis of
COPD was established in accordance with the recommendations
of GOLD and the order of the Ministry of Health of Ukraine Ne
555 from 27.06.2013.

All patients received basic maintenance therapy for COPD
(B-receptor agonists or short-acting M-cholinolytics, p-receptor
agonists or long-acting M-cholinolytics, or a combination there-
of) and salbutamol on demand as an emergency drug.

All examined patients with COPD were divided into two
groups: the main (29 people), who received real interval nor-
mobaric hypoxic training (INHT) and control (18 people), who
received simulated training (IT). Division into groups was per-
formed by the method of simple randomization using a table of
random numbers.

The type and severity of violations of the ventilatory func-
tion of the lungs were assessed by spirography and the curve
“flow - volume” of forced exhalation on the device “Spirobank”
(Mir, Italy).

Resistance to hypoxia was determined by performing a hy-
poxic test with inhalation of a gas mixture with 12% oxygen.
The duration of hypoxic exposure was twenty minutes; the dura-
tion of the initial and recovery periods was five minutes. When
conducting a hypoxic test to monitor blood saturation (SpO2)
using a monitor “UM-300” company “UTAS” (Ukraine) [2,3].

The condition of the cutaneous microcirculation was assessed
by the volumetric rate of skin blood flow (VSkBF) using a la-
ser flowmeter (BLF 21D, Transonic S. Inc., USA) on the in-
ner surface of the forearm. To assess the functional state of the
endothelium at the level of the microcirculatory vascular bed
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used a test with reactive hyperemia according to the method of
Korkushko O.V. et al. (2002), which characterizes the ability of
the endothelium to synthesize endothelial relaxation factors [6].

INGT was used to increase the efficiency of microcircula-
tion and endothelial function in elderly patients with COPD.
The course of INGT consisted of 10 daily sessions, each session
included three five-minute cycles of hypoxic exposure, alternat-
ing with five-minute periods of normoxia. Only 15 minutes of
hypoxic exposure per workout [2,3].

The selection of the level of hypoxic load for INHT was car-
ried out individually by conducting a hypoxic test [4]. INHT and
hypoxic tests were performed using the automated software and
hardware complex “Hypotron” (Ukraine).

The studies were performed at baseline (before training), im-
mediately after, one month and three months after the course of
training.

Data processing was performed using Excel 2010 (Micro-
soft Office 2010, Product ID: 02954-076-111196, Order ID:
6368848992). All studied indicators had a distribution close to
normal, so parametric statistical procedures were used. The nor-
mality of the distribution of the obtained data was checked using
the Kolomogorov-Smirnov and Shapiro-Wilk tests. The mean
values of the indicators (M) and their standard deviation (SD)
were calculated. ANOVA analysis of variance using the Bonfer-
oni correction was used to determine the statistical significance
of the differences. Correlation analysis was used to establish the
dependencies. A statistically significant level of reliability was
considered p<0.05.

Results and discussion. The analysis of the obtained data
showed that due to the adaptogenic effect of hypoxic training
in the examined elderly people with COPD, the general state
of tissue perfusion at the level of microvessels and endothelial
function improved. Thus, immediately after the course of INGT
in elderly people with COPD there was a statistically significant
increase in OSH at rest and post-occlusive hyperemia (Table 1).
Positive changes in microcirculation and endothelial function in
elderly patients with COPD persisted for one month after the
course of INHT (see Table 1). Unfortunately, three months after
the use of INHT in elderly patients with COPD, microcircula-
tion and endothelial function returned to baseline (Table 1).

It is also important to note that the improvement in micro-
circulation and endothelial function due to the use of INHT in
elderly patients with COPD depended on an increase in SpO2.
The correlation analysis revealed a high relationship between
the increase in SpO2 and the improvement of VSKBF both
immediately (r=0.71, p<0.01) and one month after the use of
INHT (r=0.71, p<0.01) in patients with COPD in the elderly.
The improvement in endothelial function also depended on the
improvement of the body’s oxygen supply as a result of the use
of INHT in elderly patients with COPD. There was a relation-

Table 1. Dynamics of microcirculation and endothelial function in elderly patients with COPD using INHT (M=SD)

VSKkBF
Indicators rest, post-occlusive hyper- development time of recovery
ml/min.x100g emia, ml/min.x100g peak reaction, s time, s
The initial state 1,45+0,17 5,00+1,19 22,9345,71 120,52+13,86
After treatment 1,64+0,19" 6,33+0,93" 17,07£5,11° 135,17+14,38*
After one month 1,60+0,17 6,09+0,88" 20,86+4,72 131,21£15,55
After three months 1,54+0,16 5,16£1,12 22,76%5,58 123,17+13,79

notes: " - differences in comparison with the initial state are significant, p<0,01, * - differences compared to baseline are significant,

p<0,05; ANOVA single-factor post-hoc analysis of variance using the Bonferoni correction was used
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ship between an increase in SpO2 and an improvement in maxi-
mal VSKBF immediately after INHT (r=0.50, p<0.01), and one
month after INHT (r=0.44, p<0.05) in patients with COPD el-
derly.

It should be emphasized that the use of IT did not lead to
changes in microcirculation and endothelial function in elderly
patients with COPD both after and one month and three months
after treatment (Table 2).

Efficacy of INHT in elderly patients depending on resistance
to hypoxia. The development of arterial hypoxemia, tissue hy-
poxia lead to a decrease in resistance to hypoxia in elderly pa-
tients with COPD. In this case, the reduction of resistance to
hypoxia can be considered as a universal marker that reflects not
only resistance to adverse environmental factors, but also com-
pensatory capabilities and adaptive reserves of the body. Based
on this, it is important to find out how resistance to hypoxia af-
fects the effectiveness of INHT.

To this end, among elderly patients with COPD according
to the results of the hypoxic test, two groups of patients were
identified: with reduced and preserved resistance to hypoxia [2].
The analysis separately for each group of patients allowed to
establish the features of the effectiveness and duration of INHT
in patients with COPD depending on their resistance to hypoxia.

It was found that VSKBF in the initial state in the examined
patients with COPD did not depend on their resistance to hy-
poxia (F criterion 0.266, p = 0.62 according to one way analysis
ANOVA). At the same time, on the contrary, resistance to hy-
poxia determined the effectiveness of INHT in elderly patients
with COPD. Thus, in elderly patients with COPD with preserved
resistance to hypoxia, there was an improvement in microcir-

culation and endothelial function immediately after the use of
INHT (Table 3).

Moreover, positive changes in both microcirculation and en-
dothelial function persisted for a month. Even three months after
the use of INHT in patients with preserved resistance to hypoxia,
there was an improvement in microcirculation (Table 3). But the
improvement in endothelial function by the third month in this
category of patients did not persist. Evidence of this is their re-
turn to baseline three months after treatment of maximal VSkBF
in post-occlusive hyperemia (Table 2).

In patients with reduced resistance to hypoxia, the therapeu-
tic effect of INHT was less significant and short-lived (Table
2). The analysis revealed a positive effect of INHT on the part
of microcirculation and endothelial function in patients with re-
duced resistance to hypoxia immediately after their use (Table
2). During the month, only the improvement in microcirculation
persisted. Thus, immediately after treatment in patients with re-
duced resistance to hypoxia there was an increase in VSkBF at
rest, which persisted for a month (Table. 2). At the same time,
positive changes in endothelial function in patients with reduced
resistance to hypoxia were leveled a month after the use of INHT.
Indeed, immediately after treatment, there was a significant in-
crease in the maximum VSKBF in post-occlusive hyperemia and
the recovery time of VSKBF in patients with reduced resistance
to hypoxia. However, one month after treatment in patients with
reduced resistance to hypoxia, the maximum VSkBF in post-oc-
clusal hyperemia and the recovery time of VSKBF did not differ
from baseline (Table 2). By the third month of follow-up, mi-
crocirculation and endothelial function in patients with reduced
resistance to hypoxia returned to baseline (Table 2).

Table 2. Dynamics of microcirculation and endothelial function in elderly patients with COPD using simulated training (M+SD)

VSKBF
Indicators 1:est, post-occlusi.ve hyperemia, development.time recovery time, s
ml/min.x100g ml/min.x100g of peak reaction, s ’
The initial state 1,43+0,04 5,12+0,28 20,65+1,37 118,42+4,13
After treatment 1,44+0,04 5,17+0,33 21,46+1,22 114,67+5,82
After one month 1,45+0,05 5,13+£0,29 20,12+1,19 113,2543,46
After three months 1,45+0,05 5,16+0,35 19,071,45 115,34+3,87

with COPD depending on resistance to hypoxia (M+SD)

Table 3. The effect of hypoxic training on microcirculation and endothelial function in elderly patients

VSKBF
Indicators
rest, post-occlusive hyper- development time of recovery
ml/min.x100g emia, ml/min x100g peak reaction, s time, s

1 1,40+0,13 4,37+0,93 22,57+5,76 122,93+14,17

The initial state
2 1,45+0,20 5,19+1,13 23,27+5,84 118,27+13,65
1 1,64+0,14" 6,20+0,95 16,21+4,99" 138,86+14,78*

After treatment
2 1,64+0,24" 6,46+1,08" 17,87+5,25 131,73+13,58*
1 1,61+0,12" 5,93+0,84" 20,43+4,93 138,64+14,66"

After one month
2 1,59+0,21" 6,23+0,92 21,27+4,65 124,27+13,31
After three 1 1,59+0,12" 4,60+0,95 22,57+5,77 127,57+13,37
months 2 1,51+0,20 5,68+1,03 22,93+5,59 119,07+13,30

notes: 1 - group of patients with preserved resistance to hypoxia; 2 - group of patients with reduced resistance to hypoxia,
" - differences in comparison with the initial state of the corresponding group are significant, p<0,01;
# - differences in comparison with the initial state of the corresponding group are significant, p<0,05;
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ANOVA single-factor post-hoc analysis of variance using the Bonferoni correction was used
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When considering the mechanisms of influence of INHT on
the state of microcirculation, it is necessary to keep in mind, first
of all, the changes that occur in elderly patients with COPD.
Changes in microcirculation in arterial hypoxemia, which devel-
ops in patients with COPD, have a complex genesis. On the one
hand, it is known that a decrease in pO2 in arterial blood causes
dilation of arterioles and increased blood flow. The essence of
this reaction is to compensate for the decrease in oxygen tension
in the tissues. On the other hand, patients with COPD have com-
plex changes in the regulation of the autonomic nervous system,
which also affect vascular tone. It is known that hypoxia leads to
activation of the sympathoadrenal system [3]. At the same time,
in COPD, the activity of the parasympathetic division of the
autonomic nervous system increases [3,11]. The total complex
effect of all these factors is aimed at compensating for arterial
hypoxemia and tissue hypoxia. This is realized through the re-
distribution of blood flow in favor of vital organs (centralization
of hemodynamics). Manifestations of this are vasoconstriction
- hypoxic vasoconstriction, increased heart rate, and, as a conse-
quence, an increase in blood pressure.

It is logical to assume that the correction of the state of the
microvascular bed and endothelial function in elderly patients
with COPD should occur by influencing these mechanisms.

Therefore, we can assume that the positive effect of INHT on
the state of microcirculation is due to:

1. reducing the severity of arterial hypoxemia, improving
oxygen supply to the body and, consequently,

2. improving endothelial function in elderly patients with
COPD;

3. improving the regulation of vascular tone at the level of
microvessels;

4. reduction of hypoxic vasoconstriction.

Indeed, the use of INHT led to an increase in SpO, in elderly
patients with COPD (Table 1). This contributed to the improve-
ment of endothelial function and had a normalizing effect on the
state of the autonomic nervous system.

In fact, studies confirm an improvement in endothelial func-
tion in elderly patients due to INHT. Thus, immediately after
INHT there was an increase in the maximum VSkKBF after the
creation of post-occlusive hyperemia, as well as changes in the
time of reaction and recovery time after it (Table 1). This is evi-
dence of improved endothelial function and vasorelaxation.

The improvement in endothelial function in the examined pa-
tients is most likely due to the increase in nitric oxide synthesis.
This is also confirmed by the known effect of “hypoxic precon-
ditioning” due to the stimulation of nitric oxide production when
using INGT [11,12].

Another mechanism for improving microcirculation in elderly
patients with COPD, as already mentioned, may be the effect of
INHT on vascular regulation. This is justified by the normal-
izing effect of INHT on blood pressure and peripheral vascular
resistance in elderly patients with COPD. This has been shown
in previous studies [3].

With the development of arterial hypoxemia, tissue hypoxia
in COPD, especially in old age, to ensure the functioning of vital
organs develops centralization of hemodynamics. The manifes-
tation of this is the spasm of peripheral vessels, the so-called
hypoxic vasoconstriction. Decreased hypoxic vasoconstriction
may be associated with improved microcirculation in elderly
patients with COPD. Some researchers have also observed a
reduction in hypoxic vasoconstriction under the influence of hy-
poxytherapy. Thus, Berezovsky V.Ya. and Levashov MI (1992)
in the experiment found a positive effect of hypoxytherapy on
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hypoxic vasoconstriction on the example of small vessels. Sagi-
dova SO (2010) demonstrated myocardial microvessel improve-
ment using intermittent hypoxia.

The mechanisms of the established features of INHT influ-
ence in elderly people with COPD with different resistance to
hypoxia are not completely understood. In our opinion, the more
pronounced and longer-lasting effect of INHT in patients with
preserved resistance to hypoxia can be explained as follows. Pa-
tients with preserved resistance to hypoxia are likely to have
more effective and cost-effective responses to hypoxic effects
from the cardiorespiratory system than patients with reduced re-
sistance to hypoxia. These reactions provide them with a more
efficient supply and use of oxygen. Evidence of this is the dy-
namics of SpO, in this category of patients under the influence
of INHT (Table 3). This, in turn, promotes the synthesis of nitric
oxide, improving the regulation of vascular tone, microcircula-
tion and vascular endothelial function in patients with preserved
resistance to hypoxia.

A possible mechanism of a more significant and longer-last-
ing effect of INHT in elderly patients with COPD with preserved
resistance to hypoxia may also be the activation of oxygen-sen-
sitive HIF-1 protein. This protein through the transcription of
specific genes provides, in particular, the synthesis of erythro-
poietin and vascular growth factor [8]. It can also help improve
microcirculation and maintain a longer-lasting effect of INHT.

Conclusions. Thus, studies have shown that the use of INHT
leads to improved microcirculation and endothelial function in
elderly patients with COPD. The state of microcirculation and
endothelial function in elderly patients with COPD is not as-
sociated with their resistance to hypoxia. The level of microcir-
culation and endothelial function do not differ in elderly patients
with COPD with different resistance to hypoxia. At the same
time, the effectiveness of INHT on microcirculation and endo-
thelial function, as well as the duration of their action depends
on the resistance to hypoxia in elderly patients with COPD. El-
derly patients with COPD with preserved resistance to hypoxia,
compared with patients with reduced resistance to hypoxia,
there is a more significant and longer effect of INHT on micro-
circulation and endothelial function.
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SUMMARY

APPLICATION OF HYPOXIC TRAINING IN ELDERLY
PATIENT WITH CHRONIC OBSTRUCTIVE PULMO-
NARY DISEASE: IMPACT ON THE STATE OF MI-
CROCIRCULATION

'Asanov E., 'Duzhak G., 'Golubova Y., 'Dyba I., 2Asanova S.

IState Institution “Institute of Gerontology named after D.F.
Chebotarev of NAMS of Ukraine”, Kyiv; *tZdravo" Pharmaceu-
tical Marketing Company, Kyiv, Ukraine

The aim of the study is to determine the effectiveness of the
hypoxic training on microcirculation and the duration of preser-
vation of the therapeutic effect in elderly patients with chronic
obstructive pulmonary disease.

47 patients with COPD at the age of 60-74 years were exam-
ined. All examined patients with COPD were divided into two
groups: the main group (29 people), which received real hypoxic
training, and the control group (18 people), which received sim-
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ulated training. The state of cutaneous microcirculation and en-
dothelial function were evaluated using a sample with reactive
hyperemia. The studies were performed in the initial state (be-
fore training), immediately after, one month and three months
after the course application of training.

Due to hypoxic training in elderly patients with COPD, mi-
crocirculation and endothelial function improved, which persist-
ed for a month. A correlation was established between increased
blood saturation and improved microcirculation and endothelial
function both immediately and a month after the application of
hypoxic training in elderly patients with COPD. The state of mi-
crocirculation and endothelial function in patients with COPD
did not depend on their resistance to hypoxia. But resistance to
hypoxia determined the effectiveness of the effects of hypoxic
training. In patients with reduced resistance to hypoxia, the
therapeutic effect of hypoxic training was less significant and
short-lived compared.

Keywords: COPD, aging, hypoxic training, microcirculation.

PE3IOME

IMPUMEHEHHUE THHNOKCHYECKMX TPEHMPOBOK
Y BOJILHBIX MOKHJIOTO BO3PACTA C XPOHUYE-
CKHM OBCTPYKTHUBHBIM 3ABOJIEBAHUEM JIET-
KHAX: BJIUSIHUE HA COCTOSIHUE MUKPOIIMPKY-
JISILIAA

'AcanoB J.0., Iyxkak I.B., 'Toayoosa 10.1., /Ipi6a U.A.,
2Acanosa C.O.

Tocyoapcmeennoe yupescoenue «Hncmumym 2eponmonozuu
um. J.@. Yebomapesa HAMH Yxpaunwi», Kues; *Komnanus
Gapmayeemuueckoeo mapkemunea «30pasoy, Kues, Yxkpauna

Lenbro uccrenoBaHus sBISIETCS onpeaeneHne dPGpeKTHBHO-
CTH BO3JCUCTBHUS THIIOKCHYECKUX TPEHUPOBOK Ha MHUKPOLHP-
KYJISIUIO ¥ JUTUTEIBHOCTh COXPaHCHHUs JieueOHOro sddekra y
GOJIBHBIX MOXKUIIOTO BO3PACTA C XPOHUUECKUM OOCTPYKTHBHBIM
3200J1€BaHUEM JICTKHUX.

O6cnenoBano 47 GOJNIBHBIX XPOHUYECKUM OOCTPYKTHBHBIM
3aboneBannem jerkux (XO3JI) B Bozpacte 60-74 . Bee 06-
cienyemble OonpHble XO3JI pasgeneHsl Ha JBe TPYIIBI B
OCHOBHOHU rpynmne (n=29) npoBOAWINCH peasbHbIC THIOK-
CUYECKUE TPEHUPOBK, B KOHTPOJIbHOU rpymnne (n=18) - numu-
THPOBaHHbIE TPEHUPOBKU. [IpoBeneHa OLEHKA COCTOSHHS
KO)KHOW MUKPOLUMPKYJISLUN U QYHKIIUU SHAOTEIHSI C HCIIOb-
30BaHUEM MPOOBI C peaKTUBHOU rurnepeMucii. Mccnenoanus
BBIIIOJIHEHBI B HCXOHOM COCTOSIHUH (10 TPEHHPOBOK), cpa3y
1ocje, CIyCTsl MECSIIl U TPU Mecsla Mocie KypCcoBOTo MpH-
MEHEHUS TPEHHPOBOK.

BcenencrBue runokcn4eckux TPEHHUPOBOK Y MOXKHIIBIX OOJIb-
Hb1x XO3JI yiydranack MUKPOLUPKYISIIKS U (QYHKIHS dHIO-
TeJusl, KOTOPbIE COXPAHSUIMCh B TEUCHHE MeCsla. YCTaHOBJICHA
3aBUCHMOCTb MEX/Iy TOBBIIICHHEM CaTypaliH KPOBH U YJIyd-
IICHUEM MUKPOLMPKYISIINN U QYHKIMU SHJOTENHUs] KaK Hero-
CPEICTBEHHO T0CIIE TMIOKCUYECKUX TPEHHPOBOK, TaK U CITyCTS
mecsil. CoCTOsSTHIE MUKPOLMPKYISIUU U QYHKIIUH SHAOTEIHS Y
6osbHBIX XO3JI He 3aBUCENIO OT UX YCTOHYUBOCTHU K TUIIOKCHU.
OnHako OT yCTOMYMBOCTH K TMIOKCHH 3aBHcena 3()(peKTuB-
HOCTh BO3JCUCTBUSI TUIIOKCHUECKUX TPEHHPOBOK. Y OOJBHBIX
C MOHMKEHHOH yCTOHYMBOCTBIO K TUIIOKCUH J1eueOHbIH dddext
TUIIOKCUYECKUX TPEHHPOBOK ObUI MEHEE 3HAUYUTENIbHBIM U He-
IPOJIOIDKUTEIIBHBIM.
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THE EFFECT OF INCREASED ADHERENCE TO GLYCEMIC CONTROL
ON CORONARY HEART DISEASE AND QUALITY OF LIFE IN PATIENTS
WITH CONCOMITANT IMPAIRED GLUCOSE METABOLISM

'Dzhun Ya., 'Mankovsky G., ?Rudenko N., 2Mankovsky B., 'Marushko Ye.

!Government Institution « The Scientific and Practical Medical Center of Pediatric Cardiology and Cardiac Surgery
of the Ministry of Health of Ukraine», Kyiv, *Shupyk National University of Public Health of Ukraine, Kyiv, Ukraine

Ischemic heart disease (IHD) causes premature mortality,
disability and is associated with decreased quality of life (QL)
[1], being pathogenically associated with comorbid diseases [2].
IHD is the main factor which defines remote prognosis in pa-
tients with diabetes mellitus (DM) [1,3]. At the same time, DM
is associated with 2-4-fold increase of cardiac mortality risk and
worse IHD prognosis [3].

According to T. K. Schramm and G. H. Gislason, the DM
patients over 30 years old, besides antidiabetic therapy and
normoglycemic monitoring, should take primary preventive
measures for cardiovascular diseases [4]. Despite this, studies
ADVANCE, VADT and ACCORD didn’t show improved re-
mote results with the intensive glycemic control. Even more,
intensified DM therapy aggravated general and cardiovascular
prognosis in the patients [5].

According to the American Diabetes Association (ADA) rec-
ommendations of 2021, glycated hemoglobin (HbAlc) target
values for non-pregnant adults are below 7.0% (Evidence level:
A), though the criteria can change regarding the potential risks
associated with hypoglycemia, disease duration, and expected
longevity as well as present accompanying pathology and vas-
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cular complications [6]. The study of Carls G and Huynh J re-
vealed that HbAlc target value in the USA didn’t change from
1999 till 2014, and only measuring glycated hemoglobin as a
single diabetes control factor is insufficient — 51% of patients
have HbAlc >7%, and recently the value has deteriorated [12].

Glycated hemoglobin, representing mean glucose level [7], is
extremely important for the DM control in cohort studies when
comparing patient’s treatment [8]. Though, underthe modern in-
dividual approach conditions, the value has several drawbacks.
It is hard to assess objectively the glycemia mean level in such
conditions as anemia, chronic kidney disease (terminal stage)
and in case of the erythropoietin administration [9]. HbAlc also
does not consider periods of hypoglycaemia [9, 10] and glyce-
mia variability [9, 11], which play significant role in the macro-
vascular complications pathogenesis.

Secondary analysis results of EXAMINE (Examination of
Cardiovascular Outcomes with Alogliptin versus Standard of
Care) [13] and ARIC (Atherosclerosis Risk in Communities)
[14] studies have established relation between hypoglycemia
and cardio-vascular events, which emphasizes importance of the
24h glucose profile.
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Although glycaemia level is not a single factor affecting re-
mote outcomes of IHD accompanied with DM [5], patient edu-
cation and using structured protocol of glycemia self-control
showed clinically significant decrease of HbAlc level as well as
decrease in hospitalizations [15]. Unlike casual glucose moni-
toring, structured protocol turned out to be a valuable practical
component of the DM effective clinical treatment [15]. Though,
permanent control, strict regimen and continuous treatment of
glucose metabolism tend to produce negative effect on the IHD
patients’ quality of life [16, 17].

Besides glycaemia monitoring, moderate physical exercises
represent a prevention method of cardio-vascular complications
in type 2 DM patients (ADA 2021). In spite of this, due to hypo-
glycemia fear, patients often prefer decreased physical activity.

Regarding increasing diabetes incidence in the world, it is
important to use other methods and approaches in order to im-
prove clinical outcomes of poorly managed diabetes in the [HD
patients. The search for optimum glycaemia control strategy for
IHD patients accompanied with glucose metabolic disorder is
a challenge for both cardiologist and endocrinologist. The DM
compensation should be sufficient, reaching target glycaemia
values, and safe, considering hypoglycemia complications risk.
Recently, the method of intermittent glucose level monitoring
has been introduced in clinical practice, thus allowing to obtain
information every 5 minutes.

The aim of the study is to evaluate the impact of increased adher-
ence to glycemic control on the improvement of quality of life and
the course of coronary heart disease in patients with diabetes.

Material and methods. The study was carried out in Govern-
ment Institution «The Scientific and Practical Medical Center
of Pediatric Cardiology and Cardiac Surgery of the Ministry of
Health of Ukraine». After obtaining the informed consent, the
authors selected 44 patients (26 males -59%, 18 females - 41%),
diagnosed with IHD (functional class I-IIT of exertion angina)
and accompanying type 2 DM. The non-inclusion criteria were
as follows: refusing participation in the study, unstable angina
or exertion angina [V functional class; type I DM or type Il DM
which required insulin; expressed heart failure (congestive liver,

dyspnea at rest or minimum exertion, swollen lower extremi-
ties which could not be managed with diuretics; NYHA IV);
malignant tumors; end stage chronic kidney disease (stage V);
stage III of obesity; congenital or acquired heart defects which
required surgical correction; disorders which required hormonal
anti-inflammatory therapy; severe visual or audial dysfunction

The diagnosis of “IHD. Angina pectoris” was based on typical
complaints: substernal pain or discomfort, possibly irradiating
in the left shoulder, forearm, left neck or mandible part, appear-
ing during physical (walking, going up the steps) or psychoemo-
tional exertion. These symptoms quickly disappeared (within 5
min) after sublingual administration of nitrate preparations (tab-
lets or spray). The angina functional class (FC) was defined ac-
cording to classification of the Canadian society of Cardiologists
(1976) [18]. The diagnosis of pre-diabetes and diabetes mellitus
itself is based on the ADA recommendations, including fasting
blood glucose, and/or glucose-tolerance test, and/or HbAlc.

Depending on the glycaemia control method, the patients
were divided in two groups. In group I (CGM, n=21) the gly-
caemia control was based on CGM, when in group II (self-blood
glucose monitoring — SBGM, n=23) it was based on individual
glucose level self-measurement, performed 4 times per day.

Distribution of patients between groups I and II by gender,
age, anthropometric characteristics, DM duration, functional
heart and kidney condition, acute cardio-vascular events in an-
amnesis and harmful habits (smoking) is offered in Table 1. No
significant differences have been detected in both groups.

The IHD drug therapy was administered according to acting
standards of Ukrainian association of cardiologists and ESC
(Order of Ministry of Health of Ukraine issued on 02.03.2016,
Ne 152). The treatment of diabetes mellitus included general
recommendations (regular moderate physical exertion over 150
min a week, diet without simple carbohydrates and high in cellu-
lose) and drug therapy according to the Unified clinical protocol
of primary and secondary (specialized) medical service in case
of type II DM (Order of Ministry of Health of Ukraine issued
on 21.12.2012, Nel1118), as well as recommendations of ADA
2020 (Table 2).

Table 1. Clinical characteristics of patients

: ng);dl; 6* or %" gél('?;/ll; o or % p
Male 13 61,9 13 56,5
0,717
Female 8 38,1 10 43,5
Age (years) 61,2 12,1 58,2 11,4 0,82
Weight (cg) 91,5 22,1 89,3 17,5 0,628
Body mass index (cg/m2) 334 8,1 323 58 0,435
Duration of DM (years) 9 6 8 7 0,5
GFR (ml/min) 74 17,3 69,1 19,9
EF (%) 47,5 12,5 48,5 13,5 0,496
Hypertension 19 90,5 22 95,7 0,892
Myocardial infarction 6 28,6 7 30,4 0,496
Stroke 2 9,5 1 43 0,57
Smoking 10 47,6 9 39,1 0,496

notes: * o — standard deviation,

© GMN

% - distribution
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Table 2. Medical treatment of patient

Medications E(gg)l:ll)) :;ng):al; P
Clopidogrel 8 (38,1%) 8 (34,8%) 0,820
Aspirin 20 (95,2%) 19 (82,6%) 0,187
Statins 18 (85,7%) 20 (87%) 0,905
Statins+ezetimibe 3 (14,3%) 3 (13%) 0,905
B-blockers 15 (71,4%) 16 (69,6%) 0,892
Blockers of calcium channels 10 (47,6%) 11 (47,8%) 0,989
Nitrates 5(23,8%) 6 (26,1%) 0,862
ACE¥* inhibitors 17 (81%) 15 (65,2%) 0,242
ARBs** 2 (9,5%) 4 (17,4%) 0,448
Metformin 20 (95,2%) 21 (91,3%) 0,605
NOAC* 3 (14,3%) 5(21,7%) 0,522

notes: *ACE - Angiotensin-converting-enzyme inhibitors, **4ARBs - angiotensin Il receptor,
*NOAC - non—vitamin K antagonist oral anticoagulants

During three months the glycemia values were monitored in
both groups. In order to improve control adherence, the patients
were taught about use of systems CGM or SBGM. Permanent
glucose monitoring was done by the group I patients, using
mini-invasive fine-needle system GUARDIAN™ CONNECT
SYSTEM, Medtronic. The device contains sensor Enlite, im-
planted into the abdominal wall or posterior shoulder surface,
which every 5 minutes (288 times a day) during 6 days mea-
sured glucose level in the interstitial space. The CGM calibering
was done by glucometer IME-DC (Germany) twice a day. Using
the transmitter Guardian 2 Link, information from the sensor is
sent to application Guardian Connect mobile app in a patients
smartphone, thus showing glucose level to him. All information
obtained during monitoring was registered in service CareLink.
™ The Group II patients measured blood glucose with a glucom-
eter IME-DC (Germany) four times a day, the data registered in
a patient’s card (before meals and sleep).

Besides glycaemia monitoring, the patients recorded their
arterial pressure, pulse and duration of their physical exertions
(minutes a day). During patients’ elective visits (0-3 months)
glycated hemoglobin was measured in both patient groups, and
they filled in the life quality questionnaire. The questionnaire
included such values:

1. SF-36 (The Medical Outcomes Study 36-Item Short Form
Health Survey) [19];

2. SAQ (Seattle Angina Questionnaire) [20].

SF-36 asses the performance of QL on § criteria: PF - physical
functioning, RP - the role of physical functioning, PB - pain in-
tensity, GH - general health, VT - vital activity, SF - social func-
tioning, RE - emotional state, MH - mental health. SAQ includes
the following scales: PL - physical limitations of patients due to
angina pectoris, AF - the frequency of angina attacks and detect
recent changes in symptoms, TS - treatment satisfaction, DP - at-
titude to the disease - disease perception. Each scale gives from
0 till 100 points to the patient, where higher points evidence
about greater function (more physical activities, rarer angina at-
tacks, better quality of life).

The primary endpoint is represented with glycated hemoglobin,
measured in both groups in the beginning of the study and after
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three months. The secondary endpoint was obtained via the SF-36
and SAQ questionnaires, represented as follows by: decreased body
weight, increase in physical activity and blood lipid values (total
cholesterol, LDL, triglycerides, atherogenicity index).

The obtained data received statistical analysis using the Micro-
soft Excel 2017 and STATA 12.1 (Serial number 40120578412)
software. Descriptive analysis of qualitative values was done by
calculating the mean (M) and standard (SD) deviation. Student
t-test was considered. The qualitative values were characterized
using the number of observations (n) and the % distribution with
further comparison of qualitative values by Chi-square.

Results and discussions. The analysis showed that in both
groups the patients were comparable by such anamnesis fac-
tors as hypertension, myocardial infarction, stroke and smoking
(Table 1). Analysis of the IHD and DM drug therapy in both
groups hasn’t revealed statistically significant difference, p>0.05
(Table 2).

A statistically reliable increase has been defined in physical
activity of group I patients, unlike group II (Table 3). No differ-
ences in body weight decrease or improved carbohydrate meta-
bolic data have been detected (Table 3).

The use of CGM for monitoring glycemia level in patients
with IHD and type II DM during 3 months has been associated
with statistically significant decrease of glycated hemoglobin
level (Fig. 1).

According to the SF-36 questionnaire results, patients noted
improvement of their physical condition and life quality accord-
ing to the physical health scores (physical function, physical
function role, physical pain, general health) and social function
scores, with reliable increase in group I compared to group II
(Table 4).

It has been detected that the adherence of group II patients
to glycaemia monitoring has decreased, more than half of the
patients after the second SBGM month measured it less than 4
times a day (85% vs 40%, p<0.05). The female patients, com-
pared to the male ones, showed higher preference for SBGM
(Fig. 2).

Though, value of the SAQ questionnaire didn’t have statisti-
cally significant differences (Table 5).
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Table 3. Dynamics of physical and basic laboratory parameters in the use of CGM and SBGM in patients with IHD

I group (CGM) | 11 group (SBGM)
Signs P
(0 month) (3 months) P | (0 month) (3 months)
Weight (kg) 91,5+22,1 87+18,0 0,484 89,3+17,5 88,5+17,1 0,879
BMI (kg/m2) 33,448,1 31,9+6,2 0,515 32,345,8 31,745,5 0,726
Physical activity (min/day) 102+20 135+18 0,001* 109+19 115421 0,326
Total cholesterol, mmol/l 5,8+£2,1 5,1£1,7 0,253 5,2+1,8 5,0£1,9 0,722
LDL, mmol/l 2,9+1,3 2,5+1,1 0,3 3,1+1,4 3,0£1,4 0,814
Triglycerides, mmol/l 2,5+1,2 2,1+1,3 0,318 2,6+1.3 24+1.4 0,661
Atherogenicity index , % 3,2+1,4 2,7+1,6 0,299 3,0+1,5 2,8+1,6 0,671
notes: * statistically significant difference
Table 4. Indicators of the questionnaire SF-36
I group (CGM) II group (SBGM) P
Signs
(0 month) (3 month) P (0 month) (3 month)
PF 57,6+243 75,8+14,5 0,006* 62,3+21,2 65,3+14,9 0,590
RP 54,9419,8 71,2149 0,005* 45,84+19.4 51,5+14,5 0,276
PB 56,2+23,1 69,6+19,1 0,013* 61,3+21,3 57,8+19,9 0,576
GH 53,2+20,1 65,3+18,8 0,025* 60,2+20,9 61,5+19,8 0,833
VT 55,2+17,7 59,9+47,8 0,682 55,6+19,8 57,5421,2 0,760
SF 59,29+18,8 71,19+15,9 0,037%* 62,1£21,1 62,2+20,2 0,987
RE 60,19+14,5 65,69+13,6 0,223 63,3+15,6 61,8+16,8 0,760
MH 63,49425.9 69,79+15,9 0,359 51,9+19,6 57,6+20,8 0,355
notes: * statistically significant difference
female (0 month) female (3 months)
9
. o 78 ¢ 17 5> qid* (%) =<qid. (%) w>qid (%) =<qid. (%)
7
6 male (0 month) male (3 months)
6
5
)
3
] o] | [ros
1

1 group {CGM)
mHbAILC, % (0month)  mHbAILC, % (3 months)

EFBGL, mmel/l (0 month)

1 group [SBGM)
B FBGL, mmol/l (3 months)

Fig. 1. Dynamics of glycated hemoglobin and fasting glucose in

patients of both groups

notes: * statistically significant difference
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u > qid. (%)

" < qid(%)

> q.id. (%)

u < qid. (%)

Fig. 2. Gender differences in adherence to glycemic control at

the beginning and end of the study

note: * - four times a day
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Table 5. Parameters of the SAQ questionnaire in patients

Signs I group (CGM) II group (SBGM) ,
(0 month) (3 month) p (0 month) (3 month)

PL 88,240,3 89,549,5 0.664 | 87,5118 87,94104 | 0,906

AF 89,620, 1 89,9+19.4 0,962 85.149.9 86.110,1 0,742

TS 85,5+13,5 86,5+13,2 0,814 82,2+15,2 82,6+15,9 0,932

DP 68,2+25.8 6794245 | 0970 | 63.5+183 6494179 | 0,799

Daily requirements for continuous treatment result in psy-
choemotional exertion of the patient, related to the necessity of
continuous DM self-control. The risk of complications causes
anxiety and depression, and, further, upon the development of
these, considerable decrease in patient’s working ability accom-
panied with comorbid pathologies. Notwithstanding its higher
economical cost, CGM has certain advantages over SBGM.
Used correctly, CGM provides a complete picture of glycemic
profile of the patient including glucose variability, its target
range amplitude and time. Throughout a day, every 5 minutes,
the sensor totally measures glucose 288 times, without multiple
errors characteristic for glucometry; which is impossible with
SBGM. Besides, CGM shows hidden hypoglycemia period,
which could be missed with SBGM (including the period of pa-
tient’s sleep).

One of the first randomized multicenter studies (Cosson E et
al., 2009 [21]) showed that CGM, unlike SBGM, improves gly-
cemic control in patients with type Il DM. The glucose monitor-
ing procedure was held during 48 hours, and in 3 months HbAlc
showed reliable decrease in the studied group (-0.634/-0.34%;
P=0.05 vs -0.31+/-0.29%; P=0.18).

Later, Ehrhardt N.M. et al., 2011 [22] and Vigersky R.A. et
al., 2012 [23] in their studies demonstrated that CGM com-
pared to SBGM was associated with considerable decrease of
HbA1lc just in 12 weeks (1.0% against 0.5%) and the result was
maintained during 40 weeks (0.8% against 0.2%) (P = 0.04).
Despite all this, the patients’ quality of life, which was assessed
by PAID, didn’t improve in the study.

Though, Sato J et al., 2016 [24] showed that permanent glu-
cose monitoring during 4-5 days, repeated three times through-
out 3 months didn’t improve the glycemic level, particularly
HbAlc. Even more, in this study the satisfaction level of pa-
tients using CGM, unlike those using SBGM, didn’t increase.

None of the works contains evidences about advantages of
permanent glucose monitoring for glucose level control in pa-
tients with IHD and DM. Although the direct study results were
not characterized by reliably significant difference by SAQ
score in patients with IHD and accompanying DM, permanent
glucose monitoring improved life quality of these patients ac-
cording to SF-36 score. Increased physical loading tolerance is
an indirect consequence of CGM use, as well as an important
prevention component of the cardio-vascular complications of
DM. In the end of the study, men were more willing to monitor
their glycaemia level, which should be minded by physicians
treating this patients group.

In previous study [25], the authors proved that angiographi-
cally the atherosclerotic vascular defects of IHD tend to be more
severe when accompanied with DM; in case of disordered glu-
cose metabolism the aortic-coronary bypass is used as a coro-
nary arteries revascularization method four times more often.
Absent significant difference of values by SAQ questionnaire
and lipid metabolism may evidence about small study term. So,
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according to the above-mentioned data, we suppose that the
thorough glycaemia control in future will indirectly improve re-
mote outcomes of IHD complex therapy, as well as decrease the
disease progression.

Conclusions. Increased willingness to control glycaemia us-
ing permanent glucose monitoring in IHD patients accompanied
with DM doesn’t show reliable effect on the direct clinical de-
velopment of IHD and the blood lipid profile. Though, adminis-
tration of the CGM in patients of this cohort is associated with
improved quality of life and higher satisfaction level, decreased
fasting HbA 1c¢ and glucose, providing for increased physical ex-
ertion level.
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SUMMARY

THE EFFECT OF INCREASED ADHERENCE TO GLY-
CEMIC CONTROL ON CORONARY HEART DISEASE
AND QUALITY OF LIFE IN PATIENTS WITH CON-
COMITANT IMPAIRED GLUCOSE METABOLISM

'Dzhun Ya., 'Mankovsky G., ?’Rudenko N., 2Mankovsky B.,
"Marushko Ye.

!Government Institution «The Scientific and Practical Medical
Center of Pediatric Cardiology and Cardiac Surgery of the Min-
istry of Health of Ukraine», Kyiv, *Shupyk National University
of Public Health of Ukraine, Kyiv, Ukraine

Aim of the study - to evaluate the impact of increased adher-
ence to glycemic control on the improvement of quality of life
and the course of ischemic heart disease (IHD) in patients with
diabetes.

The study includes 44 patients (26 males -59%, 18 females
- 41%), diagnosed with IHD (functional class I-IIT of exer-
tion angina) and accompanying type 2 DM. Depending on the
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glycaemia control method, the patients were divided in two
groups. In group I (CGM, n=21) the glycaemia control was
based on CGM, when in group II (self-blood glucose monitor-
ing — SBGM, n=23) it was based on individual glucose level
self-measurement, performed 4 times per day. Distribution
of patients between groups I and II by gender, age, anthropo-
metric characteristics, DM duration, functional heart and kid-
ney condition, acute cardio-vascular events in anamnesis and
harmful habits (smoking) is without significant differences.
Besides glycaemia monitoring, the patients recorded their ar-
terial pressure, pulse and duration of their physical exertions
(minutes a day). During patients’ elective visits (0-3 months)
glycated hemoglobin was measured in both patient groups,
and they filled in the life quality questionnaire.

The use of CGM for monitoring glycaemia level in patients
with IHD and type II DM during 3 months has been associated
with statistically significant decrease of glycated hemoglobin
level, increase of physical activity. Also CGM improved physi-
cal condition and life quality according to the physical health
scores SF-36 (physical function, physical function role, physical
pain, general health) and social function scores, with reliable in-
crease in group I compared to group II. There are no differences
in body weight decrease or improved carbohydrate metabolic
data have been detected.

Administration of the CGM in patients with IHD is associ-
ated with improved quality of life and higher satisfaction level,
decreased fasting HbAlc and glucose, and also increasing level
of physical exertion level.

Keywords: ischemic heart disease, diabetes mellitus, con-
tinuous glucose monitoring.

PE3IOME

BJIUSHUE KOHTPOJISI ITIMKEMUU HA TEYEHUE
HIIEMHWYECKONM BOJIE3HU CEPILA U KAYECTBO
KNU3HU Y TAIIMEHTOB C COITYTCTBYIOIIIUM HA-
PYIIEHUEM OBMEHA INTIOKO3bI

Ulxkyus $1.YO., 'ManbkoBebkuii I[B., '?Pyrenxo H.H.,
ManbkoBebkuii B.H., "Mapymko E.JO.

TV «Hayuno-npakmuyeckuti MeOUYUHCKULL YeHmp OemcKou
kapouonozuu u kapouoxupypeuu M3 Vkpaunory, Kues; *Hayu-
OHANbHASL MEOUYUHCKASL AKAOeMUsL NOCEOUNTIOMHO20 00paA308a-
nus um. I[1.J1. [llynuka, Kuee, Yxpauna

Lenp uccnenoBanus - OllEHKA BIMAHUS INTHKEMUYECKOTO KOH-
TPOJIS Ha yJTy4dllIeHUE Ka4eCTBa )KU3HU U TeUEHUE UIIEMUYECKON
0oJIe3HM cep/la y NalUeHTOB C CaXapHbIM THa0CTOM.

HWccnenosansl 44 nmauuenta, u3 Hux 26 (59%) myxuuH, 18
(41%) XeHIUMH C AMArHO30M HIIEMHYECKOil OOJIe3HM cepaia
(UBC) pynxumonansHbiii kinace I-111 crenokapany HanpsHKeHHs
U C CONYTCTBYIOLIMM caxapHbiM auabdetom (C/I) tuna 2. B 3aBu-
CHUMOCTH OT METOJa KOHTPOJIS NIMKEMUHU HAaLUCHTHI Pa3/esIeHbI
Ha JBe rpynmnsl: | rpynna (n=21) - HenmpepbIBHBIH KOHTPOJIb
rukemun (CGM); I rpynna (n=23) - caMOCTOSITeNIbHBIH MO-
HUTOPHHI IVIIOKO3BI B KpoBH 4 pasa B neHb (SBGM). Ilanu-
entel I u Il rpynn OblaM cOmoOCTaBUMBI 1O I10JIy, BO3PAcTy,
AHTPOIOMETPUYECKUM  XapaKTePUCTHKAM, JJIUTEIbHOCTH
C/1, pyHKIHMOHATLHOMY COCTOSIHHIO CepALa U MTOYEK, OCTPHIM
CEpACYHO-COCYIUCTBIM COOBITHSIM B aHaMHE3€ M BPEIHBIM
npuBbldkaM (Kypenue). IloMuMO MOHHUTOpPHHIra ITTMKEMUH,
HAIUEHTBl PErUCTPUPOBAIN apTepUaIbHOE TaBJICHUE, IYIbC
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U TPOAOIDKUTEIBHOCTh (HU3MYECKUX Harpy3ok. Bo Bpe-
Msl TUTAHOBBIX TocemeHui (0-3 Mmecsna) mamueHTaMm o0enux
IpyNI U3MEPSIN [NIMKUPOBAHHBIA TeMOIIOOMH U 3aIlOJIHSIH
AQHKETY KauecTBa )KU3HHU.

UcnonwszoBanne CGM y naumentoB ¢ UBC u CJI 2 tumna B
TEUeHHUE 3 MEeCsLEB acCOLUUPOBATIOCH CO CTAaTUCTUYECKH 3HA-
YUMBIM CHIDKEHHEM ypoBHs HbA lc¢, noBbiennem Gpuanyeckon
akTuBHOCTU. ComtacHO AaHHBIM onpocHuka SF-36, CGM ynyu-
w1 QU3HIECKOe COCTOSHHUE M KayeCTBO JKM3HU MALMEHTOB |
rpynnsl B cpaBHeHuu co Il rpynmoit. Paznuumii B cHUXEHUU
Macchl TeJla WIN YIy4IIeHHbIX JaHHBIX 110 YIIEBOJHOMY OOMe-
HY HE OOHapYKEHO.

[Ipumenenne CGM y nauuenros ¢ UBC cBs3ano ¢ ymyure-
HHUEM KaueCTBa >KU3HU U 0osiee BBICOKMM YPOBHEM YIOBJIETBO-
peHHOCTH, CHIKeHHueM ypoBHs HbAlc u mioko3sl HaToIIaK U
YBEJIMYCHHEM YPOBHS (PM3UYECKUX HArPY30K.
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VARIANTS OF IL1 (C3954T, RS1143634), PON1 (C108T, RS705379) GENES AS PROGNOSTIC MARKERS
OF OSTEOMYELITIS RISK AND ITS COMPLICATIONS

'Kolov G., 'Grytsay M., 'Tsokalo V., ’Fishchuk L., 2Rossokha Z.

!State Institution “Institute of Traumatology and Orthopedics of National Academy of Medical Sciences of Ukraine”, Kyiv;
2State Institution “Reference-centre for Molecular Diagnostic of Public Health Ministry of Ukraine”, Kyiv, Ukraine

Number of surgeries using implants constantly increases.
Most orthopedic and traumatological surgeries use various fix-
ators for osteosynthesis, which allows to achieve bone union and
restore fitness. A very serious problem that can arise for the pa-
tient and the surgeon after surgery is infectious complications.
According to different authors, infection after osteosynthesis is
in range from 3.6% to 8.1%, while for open multi-fractured bone
traumas may reach 30.0% [2]. There are many proven risk fac-
tors, which significantly influence on the risk of septic process
in the area of an implant; those are: systemic diseases (diabetes,
cancer), bad habits (smoking, drug use), effects of some medi-
cations, severity of injury, experience of the doctor, the level
of aseptic hospital preparation and more [2,15,18,23]. But quite
often we encounter cases when, after a perfectly performed os-
teosynthesis in a healthy young patient, after a simple closed
fracture, there is suppuration of the postoperative wound. The
result of infectious complications after osteosynthesis is an in-
crease of the treatment duration and, consequently, its cost. The
development of chronic osteomyelitis (M 86 according to the
International Classification of Diseases), a disease, in which the
infection affects all bone structure, with the development of sep-
sis and even fatalities in 1-2% of patients, worsens the healing
process and quality of life of patients [22].

That is why we began studying possible genetic preconditions
for the infection development after osteosynthesis. Genetic fac-
tors as diagnostic markers and markers of risk are studied for
both nonbacterial [6] and bacterial osteomyelitis [24]. LPIN2,
PSTPIP2 and ILIRN genes, which cause IL-1-mediated inflam-
mation, have been shown to play an important role in the de-
velopment of chronic recurrent multifocal osteomyelitis, and
LPIN? deficiency may activate the NLRP3 gene and increase
inflammatory response without bacterial pathogens. Given
this and the results of the full-genome sequencing, the authors
confirmed that nonbacterial osteomyelitis is a complex genetic
disorder [6]. But, in our opinion, it is likely that greater role
is played by genetic predisposition, when under the influence
of exogenous factors (presence/absence of bacterial pathogens,
metabolic disorders, traumas, environment pollution), in carriers
of gene variants, and, especially, cytokine genes, risk of exces-
sive inflammatory reaction is increased. These results were ob-
tained in separate studies, where it was directly emphasized that
there are population differences in the frequency of distribution
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of gene variants that control cytokines production [3,10]. How-
ever, similar studies on the effect of gene variants on the risk
of recurrent bacterial osteomyelitis have not received sufficient
attention in various population samples.

We can expect that new methods of molecular genetic diag-
nosis will help to identify rare genetic syndromes with similar
clinical features, inheritable by descendants [6]. But the genes
responsible for the cytokines production will in any case have a
modifying effect, especially in the deepening of metabolic dis-
orders due to concomitant pathology. Therefore, when selecting
candidate genes for the study, we chose a variant of the /L/B
gene (C3954T, rs1143634), a single nucleotide substitution in
which leads to a change in the level of its expression. The main
clinically significant option is, according to previous studies, the
replacement of cytosine (C) by thymine (T) at position 3954,
resulting in increased cytokine synthesis. In heterozygous in-
dividuals it increases approximately twice, and in homozygous
with 3954TT genotype — 4 times, in comparison with homozy-
gous for the common 3954CC genotype. That is, inflammatory
processes in carriers of polymorphic variants of the /LB gene
occur more actively. In homozygous carriers of 3954TT variant
there is an increased risk for gaining excess weight and devel-
oping metabolic syndrome [4], the manifestations of which are
known to complicate recovery from osteomyelitis [5,18].

Taking into account stated above, as a second gene candidate
PONI (C108T, rs705379) was chosen, in which replacement of
cytosine (C) to thymine (T) at position 108 promoter regions
is associated with decreased gene expression, resulting in a re-
duction of protection lipoprotein low density from oxidative
modification under oxidative stress and the impact of a polluted
environment, which provokes the development of progressive
metabolic disorders and atherosclerotic vascular lesions, but
medicine correction can reduce the risk of complications due
to increased gene expression [14]. Therefore, genetic testing
and analysis of gene variants is an important basis for identify-
ing individuals at risk of developing bacterial osteomyelitis, its
complicated course and choosing a personalized strategy for its
prevention and treatment.

Purpose of the work - to study the effect of IL/B (C3954T,
rs1143634), PONI (C108T, rs705379) gene variants on the
risk of bacterial osteomyelitis development and its complicated
course.
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Material and methods. For our study, we selected a group of
56 patients who were diagnosed with a bacterial infection in the
area of surgery, or traumatic osteomyelitis of the long bones of
the extremities after osteosynthesis due to traumatic fractures.
Patients involved in the study were treated in the department of
bone-purulent surgery of SI “Institute of Traumatology and Or-
thopedics of NAMS of Ukraine” from 2011 to 2020. In the vast
majority of patients, a microbial agent was detected — 87.5%,
in 75.5% cases gram-positive flora (in 13.5% of these cases —
resistant).

The average age of patients was 43.1+14.6 years. Among
patients there was predominantly men — 39 (69.6%) and 17
women (30.4%). On-bone plates for fixation of fragments
were used in 37 (67.2 %) patients and locking intramedullary
rods inl18 (37.8%) patients. Infection in the area of surgical
intervention developed at different times after surgery — the
average term was 1.5 years. We divided patients in groups
for the study, according to the course of the infectious pro-
cess — non-recurrent and recurrent osteomyelitis. 20 (35.7 %)
patients had uncomplicated (non-recurrent) course after sur-
gical osteomyelitis treatment, recovered and at remote obser-
vation had no recurrence of infectious process. Accordingly,
complicated (recurrent), ineffective treatment with removal
of metal construction and with recurrent infection were ob-
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served in 36 (64.3%) patients. As a control group, popula-
tion frequency data for persons of European population were
used, which were taken from the open database of the project
“1000 Genomes” [1]. A permission to conduct research and
write the publication was obtained from the Ethics Commit-
tee of the of SI “Institute of Traumatology and Orthopedics
of NAMS of Ukraine”.

For molecular genetic analysis, DNA was isolated from pe-
ripheral blood samples using the Quick-DNA Mini Prep Plus
Kit (Zymo Research, USA) according to the instructions. PON!
(C108T, rs705379) and ILIB (C3954T, rs1143634) gene vari-
ants studying was performed according to the modified proto-
cols using the polymerase chain reaction (PCR) and method of
restriction fragment length polymorphism (PCR-RFLP) [8, 19].

DNA fragments of PONI and IL1B genes were amplified us-
ing a commercial DreamTaq Green PCR Master Mix (Thermo
Scientific, USA) and specific oligonucleotide primers (Meta-
bion, Germany) using standard polymerase chain reaction
techniques. The amplification products were hydrolyzed by
restriction endonucleases (Thermo Scientific, USA). Informa-
tion about the primers sequence and restriction endonucleases
is presented in Table 1.

The digested products were separated using agarose gel elec-
trophoresis and visualized on a UV transilluminator (Figs. 1, 2).

Table 1. Summary of PCR-RFLP analysis

Annealing t Restriction Size of amplicon
Gene variant Primers sequence (5’ to 3") 0 g and restriction fragments
°C) enzyme
(bp)

GGCTGCAGCCCTCACCACAACCC Amplicon : 240

PONI C108T 68 Mbil 108C: 28*, 212
AGCTAGCTGCCGACCCGGCGGGG 108T: 240
TTCAGTTCATATGGACCAGA Amplicon : 249

IL1B C3954T 54 Taql 3954C : 114, 135
GTTGTCATCAGACTTTGACC 3954T : 249

* - fragments up to 30 base pairs (bp) in agarose gel were not visualized

2iowp =

1 2 3 4 3 6 T & 9

— 300bp
— 250bp
— 200bp

— 150bp

w1 12 13 14 15 16 17 M

Fig. 1. Electrophoregram of restriction fragments for the C108T variant of the PONI gene: 1, 2, 9, 12 — 108TT genotype;
3,5,6,8, 13-15, 17— 108CT genotype; 4, 7, 10, 11, 16 — 108CC genotype; M — DNA marker

M 1 2 3 4 5 6 7 8

9 10 11 12 13 14 15 16 17

Fig. 2. Electrophoregram of restriction fragments for the C3954T variant of the IL1B gene: M — DNA marker;
1, 3,4, 6-10, 14-16 — 3954CC genotype; 2, 11 — 3954CT genotype; 5, 12, 13, 17 — 3954TT genotype
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Fig. 3. The frequency of the IL1B (C3954T) gene variants dis-
tribution in the comparison groups. Note: * — significant differ-
ence in genotype frequencies was revealed
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Fig. 4. The frequency of the PONI (C108T) gene variants dis-
tribution in the comparison groups. Note: * - significant differ-
ence in genotype frequencies was revealed

Table 2. Distribution of the IL1B (C3954T), PONI (C108T) genes variants in comparison subgroups depending on gender

Genes Control Osteomyelitis Uncompl. Compl. Statistical
variants group (generall) subgroup subgroup differences
Male
108CC 60 (25.0%) 8(20.5%) 1 (8.3%) 7 (25.9%) p>0.05
PONI1
C108T 108CT 122 (50.8%) 18 (46.2%) 7 (58.3%) 11 (40.7%) p>0.05
108TT 58 (24.2%) 13 (33.3%) 4 (33.4%) 9 (33.3%) p>0.05
*y*=4.64, p=0.031, OR=2.23
21%%* (1.06-4.68)
o * 0, Y
3954CC 128 (53.3%) 28* (71.8%) 7 (58.3%) (77.8%) #4224 03, p=0.026, OR=3.06
(1.19-7.86)
ILIB *y?=4.85, p=0.028, OR=0.38
39541 3954CT 97 (40.4%) 8% (20.5%) 3 (25.0%) 5%% (18.5%) (0.17-0.86)
e =0 e =70 wa2=4 05, p=0.044, OR=0.34
(0.12-0.92)
3954TT 15 (6.2%) 3 (7.7%) 2 (16.7%) 1 (3.7%) p>0.05
Female
108CC 69 (26.2%) 3 (17.6%) 2 (25.0%) 1 (11.1%) p>0.05
PONI1
C108T 108CT 136 (51.7%) 7 (41.2%) 3 (37.5%) 4 (44.4%) p>0.05
108TT 58 (22.1%) 7 (41.2%) 3 (37.5%) 4 (44.4%) p>0.05
3954CC 150 (57.0%) 5(29.4%) 2 (25.0%) 3 (33.3%) p>0.05
ILIB
C3954T 3954CT 104 (39.5%) 10 (58.8%) 4 (50.0%) 6 (66.7%) p>0.05
o2 — —
o 0 % o o ¥*=4.57, p=0.026, OR=9.41
3954TT 9 (3.4%) 2 (11.8%) 2% (25.0%) 0 (0.0%) (1.66-53.22)

note: *, ** — compared to the control group

Statistical processing of data was performed used Microsoft
Excel Pro Plus 2016 and SPSS v.27. Genotype and allele fre-
quencies in case and control groups were analyzed using the
test. The association of variants of the studied genes with the
risk of developing bacterial osteomyelitis and its complicated
course was investigated by calculating the odds ratio (OR)
within 95% of the confidence interval (CI). Differences were
considered significant for all types of analysis at a significance
level (p) of less than 0.05.
© GMN

Results and discussion. To assess the effect of /L/B and
PONI gene variants, we compared the frequencies in the general
group of patients with osteomyelitis and subgroups, depending
on its course, with the frequencies in the control group (Fig.3
and Fig.4, respectively).

The frequency of genotypes distribution of /LIB (C3954T)
gene did not differ significantly in the general group of patients
compared with the control group. In patients with uncomplicat-
ed course of the disease there was significantly increased distri-
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bution frequency of 3954TT genotype compared to the control
group (x*=6.05, p=0.014, OR=4.99 (1.55-16.07)). The presence
of this genotype almost 5 times increased the likelihood of un-
complicated osteomyelitis in patients.

During PONI (C108T) gene variants analysis there were
found significant increased incidence of 108TT genotype in pa-
tients with osteomyelitis compared to patients of control group
(x*=4.38, p=0.036, OR=1.85(1.03-3.33)). But the frequency of
PONI gene variants distribution did not differ when compared
patients with osteomyelitis depending on complications.

Among the examined patients, men were predominated,
which is known characteristic of complicated osteomyelitis [12].
Therefore, taking into account gender differences, we conducted
additional statistical analysis for male and female patients sepa-
rately (Table 2).

The frequency of osteomyelitis complications in male patients
was increased — 69.23% compared to female patients — 52.94%,
but these indicators did not differ significantly. At the same time,
men with osteomyelitis compared to men in the control group
had a significantly reduced frequency of 3954CT genotype and
a significantly increased frequency of 3954CC genotype in the
ILIB gene. It is obvious that for men, the presence even one
3954T allele was a protective against the development of os-
teomyelitis, and the absence of this allele — genotype 3954CC
was a risk factor for complications in the treated patients with
osteomyelitis. And among female patients with an uncompli-
cated course of the disease, we found a significant increase in
the prevalence of 3954TT genotype in contrast to women in the
control group. According to the variants of the PONI gene, we
did not find any significant differences between genotypes fre-
quencies in the comparison groups that took into account the
gender of the patient (Table 2).

The obtained results are shown that the /L/B gene variants
to determine the risk of disease and predict the complication
course for male patients. For female patients, it was found that
in the presence of 3954TT genotype in /LB gene there was no
recurrence. The 108TT genotype in the PONI gene increased
the risk of developing osteomyelitis regardless of gender.

We selected IL1B gene C3954T variant for this study as it
is known as “the driver of inflammatory response”, which ex-
pression increases activation of the cytokine cascade [26]. The
modifying effect of this gene variant on the increased risk of
developing bacterial traumatic osteomyelitis has been both
proven [10] and refuted in some population studies [25]. But the
distinct effect of this gene variant on the activity of the corre-
sponding enzyme deserves special attention, with its increasing
4 times for carriers of the minor genotype compared to the wild
type. In addition to the inflammatory reaction, it is known that
the cytokine IL-1f has a significant effect on the processes of
proliferation, differentiation and apoptosis at the cellular level
[16]. Optimal secretion of the cytokine IL-1f is essential for the
recovery of patients with both bacterial and non-bacterial osteo-
myelitis. Some authors have reported abnormal regulation of the
inflammatory response in patients with nonbacterial osteomyeli-
tis during active disease and remission due to increased produc-
tion of IL-18 mRNA compared to controls [20]. Studying /L/B
(C3954T) gene variants for patients with bacterial osteomyelitis
we confirmed this result, finding out that among surveyed pa-
tients there is significantly predominant detection frequency of
minor 3954TT genotype in the overall group of patients with-
out complications. It is known this genotype is associated with
the most active cytokine IL-1P and, correspondingly, increased
production of other cytokines. In addition, we found gender dif-
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ferences by analyzing the distribution of /LB genotypes among
men and women.

In men, the frequency of 3954CC genotype distribution in
IL1B gene was significantly increased when was complicated
course. 3954CT genotype was associated in men with a reduced
risk of developing both osteomyelitis and its complications. And
in female patients, association of 3954TT genotype with uncom-
plicated course of the disease were found. So, the development
of osteomyelitis and its relapsing course may be the result dys-
regulation or depletion of inflammatory reaction or process of
apoptosis due to genetic differences between patients.

On the other hand, the genetic effect we have identified may
be due to the interaction of host genes with pathogens in the
infectious focus or in the circulation [7], when more intense
production of proinflammatory cytokine has a protective effect
against disease progression and recurrence. Considering this, it
may be necessary to approach the use of monoclonal antibodies
in the treatment of bacterial osteomyelitis as opposed to non-
bacterial [13]. But it should be remembered that with prolonged
excessive production of the cytokine IL-1f, bone resorption can
be observed [13]. Therefore, patients with a better prognosis,
given the variant of the /L1B gene, nevertheless, need monitor-
ing and preventive measures considering these particularities.

Another aspect of our research was to study the clinical ef-
fects of PONI (C108T) gene variants on development and
course of the disease under consideration. Since many studies
have shown that when osteomyelitis occurs, systemic oxidative
stress enhances as a result of an imbalance between oxidants and
antioxidants in the direction of oxidized forms and peroxidation
of lipids grows, for the deactivation of which paraoxanase phys-
iological expression is extremely important [9, 11]. As a result
of our study, the association of the 108TT PONI gene genotype
with an increased risk of osteomyelitis developing was revealed.
We did not find in the literature any data from similar studies
and, therefore, we cannot compare the results. However, re-
search groups have shown that patients with osteomyelitis have
a decrease in serum paraoxonase activity and an increase in the
concentration of lipid hydroperoxides [21]. And these data are
indirectly confirmed by our results, because carriers the 108TT
genotype in the PONI gene have a lower level of PON1 enzyme
activity. Decreased enzyme activity may due to complications in
patients after osteosynthesis by rising the products of oxidative
stress, including the additional effects of harmful environmental
factors [17].

Conclusion. We identified the association between 108TT
genotype in PON gene with increased risk of osteomyelitis
development and the association of 3954TT genotype in /LIB
gene with a decreased risk of recurrent course of osteomyelitis.
Gender differences were found in the clinical effects of /L/B
gene variants: in men, the prevalence of 3954CC genotype was
significantly to be increased in recurrent course of osteomyeli-
tis; 3954CT genotype was associated with a reduced risk of os-
teomyelitis and its complications developing, while in women
the association of 3954TT with an uncomplicated course of the
disease was found. The obtained results are promising for pre-
dicting the risk of bacterial osteomyelitis and its complications
including future personalized prevention strategy development.
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SUMMARY

VARIANTS OF IL1 (C3954T, RS1143634), PON1 (C108T,
RS705379) GENES AS PROGNOSTIC MARKERS OF OS-
TEOMYELITIS RISK AND ITS COMPLICATIONS

'Kolov G., !Grytsay M., 'Tsokalo V., ’Fishchuk L.,
2Rossokha Z.

IState Institution “Institute of Traumatology and Orthopedics
of National Academy of Medical Sciences of Ukraine”, Kyiv;
State Institution “Reference-centre for Molecular Diagnostic of
Public Health Ministry of Ukraine”, Kyiv, Ukraine

The aim of the work was to study the effect of /L1B (C3954T,
rs1143634), PONI (C108T, rs705379) gene variants on the
risk of bacterial osteomyelitis development and its complicated
course. The study involved 56 patients with osteomyelitis — 20
with not complicated (non-recurrent) course after treatment and
36 with complicated (recurrent) course. The data of population
frequencies for the European population, obtained from the open
database of “1000 Genomes project”, were used as a control
group.

There was significantly increased distribution frequency of
genotype 3954TT of LB in patients with uncomplicated course
compared to the control group (¥>=6.05, p=0.014, OR=4.99
(1.55-16.07)). And was found increased of minor genotype
108TT of PONI frequency in patients with osteomyelitis com-
pared to control group (¥>=4.38, p=0.036, OR=1.85(1.03-3.33)).

There were found gender differences in the clinical effects of
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IL1B gene variant: in men, the prevalence of genotype 3954CC
was significantly to be increased in the patient with complicated
osteomyelitis; genotype 3954CT was associated with a reduced
risk of osteomyelitis and its complications developing, while in
women was found the association of genotype 3954TT with an
uncomplicated course of the disease.

In conclusion, this study suggests that the variants of /LIB
and PONI genes associated with the risk of developing bacte-
rial osteomyelitis and its complicated course and can be used
as a prognostic marker for developing personalized prevention
strategies.

Keywords: osteomyelitis, /L1B, PONI, gene, gender.

PE3IOME

BAPHUAHTBI T'EHOB ILIB (C3954T, RS1143634), PONI
(C108T, RS705379) KAK NPOTHOCTUYECKHUE MAP-
KEPBI PUCKA OCTEOMHUEJIUTA U EI'O OCJIOKHE-
HUI

Koo I'B., 'Tpunaii H.IL., 'Mokaso B.H., 2@umyk JLE.,
ZPoccoxa 3.1.

Tocyoapcmeennoe yupesicoenue «HMucmumym mpasmamono-
euu u opmoneouu HAMH Yxpaunoiy, Kues; *Tocyoapcmeennoe
yupeosicoenue «Peghepenc-yenmp monexynsipnoil ouacnocmuxu
Munucmepcmsa 30pasooxpanenus Yxkpaunoly, Kues, Yxpauna

Lenp uccnenoBanus — U3y4UTh BIMSHUE BapUAHTOB ICHOB
ILIB (C3954T, rs1143634), PON1 (C108T, rs705379) na puck
pa3BUTHA GAKTEPUAIIEHOTO OCTEOMHUENIUTA U €r0 OCIOKHEHUM.
O06cnenoBano 56 ManueHToB ¢ ocTeoMUueTuToM: 20 ¢ HEOCIOXK-
HEHHBIM TCYCHHEM I10CJIe JIeYeHUS U 36 - C OCIIOKHEHHBIM (pe-
LUIUBHUPYIOIINM) TeUeHHUEeM. B kauecTBe KOHTPOIBHON TPYIIIIbI
UCIIOJIb30BaHbl JAHHBIC O YAcTOTaX MOMYJSLMH Ui eBpOIei-
CKOTO HACEJICHMs, IOJIyYeHHBIE M3 OTKPBITOH 0a3bl IaHHBIX
«1000 Genomes project».

CpenHuit Bo3pact nauueHToB coctaBui 43,1+14,6 1., u3 HUX
39 (69,6%) myxuun u 17 (30,4%) s>xeHuuH. BeisgBiIeHO 10-
CTOBEPHOE YBEJIMUEHHME YacTOThl paclpelesicHUs TIeHOTUIa
3954TT rena /LIB y nauueHTOB C HEOCJIOXKHEHHBIM TEUCHU-
€M B CPaBHCHHH C KOHTPOJIBHOW rpymmoi (x>=6,05, p=0,014,
OR=4,99 (1,55-16,07)), a Taxxe MOBBIIICHUE YACTOTHI MUHOP-
Horo reroruna 108TT rena PONI y malueHToB ¢ OCTEOMUEIIHU-
TOM B CPaBHEHHH C KOHTPOJIbHOM rpymmoi (x*=4,38, p=0,036,
OR=1,85 (1,03-3,33)).

OOHapy»eHbl TCHACPHBIC pa3UYUs B KIMHUYCCKUX 3¢-
¢exrax BapuanTa rera /LI/B: y MyX4uH pacrpocTpaHEHHOCTh
reHotuna 3954CC n0CTOBEpHO NOBBILICHA MPH HAJIMYUU OC-
JIOKHEHHOTO octeomuenuta; reHorun 3954CT accounupoBaH
CO CHIDKCHHEM PHUCKA Pa3BUTHUSL OCTEOMUEIINTA U €r0 OCJIOKHE-
HUH, TOTJAa KaK y EHIIMH 0OHapy)KeHa acCOLMAIUs FeHOTHIIA
3954TT ¢ HEOCIO)KHEHHBIM TeUeHHEeM 3a00IeBaHusL.

PesynbraThl NpOBEIEHHOTO HCCIIEIOBAHMS MO3BOJIAIOT 3a-
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KJIFOYUTb, YTO BapuaHThbl reHoB /L1B nu PONI accouuunpoBa-
HBI C PUCKOM pa3BUTHUsI OAKTEPHAIBHOTO OCTECOMUECIINTA, €TI0
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ACHIEVEMENT OF CLINICAL REMISSION IN PATIENTS WITH
RHEUMATOID ARTHRITIS DEPENDING ON THE ACCP- AND RF-SEROLOGICAL STATUS

Iaremenko O., Mykytenko G.

0.0. Bogomolets National Medical University, Kyiv, Ukraine

Achievement of clinical remission is one of the main goals in
the treatment of patients with rheumatoid arthritis (RA) [3,21].
Many studies have been conducted to identify key factors influ-
encing the frequency of disease activity lowering and remission
achievement. Among them, the serological variant of RA in the
onset of the disease is one of the determining predictors of the
disease course [13,15,19,25]. Thus, the presence of antibodies
to cyclic citrullinated peptide (ACCP) and high titers of rheu-
matoid factor (RF) in the blood of patients with RA are factors
of the unfavorable prognosis of the disease, along with other
determinants such as young age, increased erythrocyte sedimen-
tation rate (ESR), edema of more than 20 joints, extraarticular
manifestations [9,27].

Most researchers agree that the frequency of RA remission
is higher in seronegative patients [4,12,13]. However, other
authors in their publications [5,22] describe a significantly bet-
ter response of ACCP-positive patients to methotrexate (MTX)
treatment, including achieving remission compared with place-
bo, in contrast to seronegative patients whose treatment efficacy
was comparable to placebo.

Literature data about the effect of ACCP and RF seropositiv-
ity on the clinical response to treatment of RA are contradic-
tory. Thus, in the scientific work of Fedele A.L. [6] a comparable
frequency of remission achievement in patients seronegative or
seropositive for both markers of the disease was showed. Simul-
taneously, the results of IMPROVED study showed a signifi-
cantly lower frequency of remission in patients with ACCP [26].

There is no consensus in scientific publications regarding the
connection between the serological variant of RA and the start
time of clinical remission. Thus, according to J. E. Pope data
[16], the simultaneous presence of ACCP and RF in the blood of
patients with RA is associated with a faster onset of clinical re-
mission. According to other authors [14,28] the ACCP presence
is a predictor of the aggressive disease course with a delayed
time of remission.

The prognostic value of not only ACCP presence but also its
level was studied in scientific works of Lindqvist E. and Wevers-
de Boer K. [14,26]: the direct correlation between ACCP titer
and RA progression was found. In the work of Tsutomu Takeu-
chi [23], researchers claim that high titers of both serological
markers (ACCP and RF) in the onset of the disease are associ-
ated with a worse response to treatment. Other researchers have
not confirmed this influence [7].

Consequently, there is no unanimity in the literature regard-
ing the correlation between the presence or ACCP/RF level and
the frequency and onset of remission during disease modifying
antitheumatic drug (DMARD) treatment. This encouraged us to
conduct our own research to study this issue.

The aim: to study the correlation between the presence/ab-
sence of serological markers of RA (ACCP, RF) and the fre-
quency and timing of clinical remission of RA during DMARD
therapy; to analyze the relationship between ACCP or RF titers
and the possibility of achieving RA remission.

Material and methods. 128 patients with RA were enrolled
in the study. Inclusion criteria were the following: participant
at least 18 years of age, who provided written informed consent
and clinically diagnosed with RA by the criteria of the American
© GMN

Rheumatological Association (ARA, 1987) [1], discontinua-
tion of previous DMARD therapy at least 3 months before the
study, the absence of intra-articular and intramuscular injections
of prolonged GC at least a month before the study. Exclusion
criteria were: a history of the other rheumatic diseases, psycho-
emotional disorders, alcoholism, pregnancy and lactation dur-
ing the study period, severe liver, kidney, lung and other organ
diseases that could significantly affect the pharmacodynamics
of the drugs and the effectiveness of treatment, as well as those
who did not appear on 3 visits (after 6, 12 and 24 months).

This observational descriptive cross-sectional monocentric
study was conducted at the rheumatology departments of the
Alexander Clinical Hospital in Kyiv, Ukraine. The duration of
observation was 2 years. Analysis of RA activity and assessment
of remission were performed after 6, 12 and 24 months of treat-
ment. At each stage of the study, we counted the number of pain-
ful, swollen joints, assessed changes in the patient’s condition
on a visual analog scale (VAS), determined the level of ESR and
CRP, as well as disease activity on scale Disease activity score
28 (DAS28). According to EULAR recommendations, the crite-
rion of clinical remission [8] was considered to be a decrease in
DAS28 below the level of 2.6. The early remission was consid-
ered to have been achieved during the first 6 months of therapy;
stable - remission, which persisted throughout the observation
period. The rate of remission in different groups of patients was
assessed by determining the ratio of the rate of early remission
to all cases of remission in the analyzed period.

DMARD treatment included the following drugs: MTX (7.5-
20 mg/week, on average — 11.6 £ 0.29 mg/week, 77 patients),
leflunomide (LEF) (10-20 mg/day, on average — 19.2 + 0.28
mg/day, 18 patients), sulfasalazine (SS) (2 g/day, 12 patients)
or hydroxychloroquine (HC) 200-400 mg/d (4 patients). Com-
bined DMARD therapy (MTX + SS, MTX + HC, MTX + LEF,
LEF + HC, LEF + SS) was received by 17 patients. Before
DMARD administration, 118 patients (92.2%) did not receive
any DMARD, in other patients DMARD therapy (mostly MTX)
was canceled due to the side effects 3 months before the study
inclusion. Glucocorticoids (GC) were prescribed according to
standard indications in initial doses from 2.5 to 30 mg/day in
recalculation on oral prednisolone with subsequent dose reduc-
tion until discontinuation.

The RF titer was determined by the latex agglutination meth-
od (Humatex, Germany). Reference values <20 IU/ml. The level
of anti-CCP in the blood serum was determined by enzyme-
linked immunosorbent assay (ELISA) using a standard kit from
IBL-Hamburg (Germany) according to the manufacturer’s in-
structions. The diagnostic limit of anti-CCP was >15 U/ml, the
maximum value was > 345U/ml. The RF titer was considered
low when below 55 IU/ml, high - more than 160 IU/ml, respec-
tively; the anti-CCP titer <42 U/ml was considered low, >100
U/ml - high [Takeuchi T., 2017].

The study was conducted in accordance with the ethical prin-
ciples of the Declaration of Helsinki and Good Clinical Practice
guidelines, and was approved by the appropriate institutional
review boards.

IBM SPSS 22.0 software was used for statistical analysis.
Demographics and clinical characteristics were described as
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numbers (%) and as median (min—-max). The values were com-
pared between groups of RA patients using nonparametric test
(Mann-Whitney). To assess the probability of the difference for
frequencies the criterion %2, including with Yates correction, and
Fisher’s exact method were used. When using the criterion >
to assess the reliability of the difference used tabular values. P-
value < 0.05 was considered to represent statistical significance.

Results and discussion. The mean age of the included pa-
tients ranged from 23 to 81 years, disease duration - 18.44+3.18
months (from 0.5 to 360 months), predominantly females
(74.2%). Early RA (<2 years) in 81.6% of cases was observed
(95 patients). In all patients, the joint status indicators, levels of
C-reactive protein (CRP), RF and ACCP before DMARD thera-
py were evaluated. 73 (57.0%) persons were seropositive by RF,
83 (64.8%) - by anti-CCP.

According to the results of serological analysis, patients were
divided into four groups: with both ACCP and RF (ACCP + RF
+, n=64), with one of the markers - ACCP (ACCP + RF-, n=19)
or RF (ACCP- RF+, n=9) and with negative results (ACCP-
RF-, n=36).

The general characteristics of the patients who were included
in the analysis are shown in Table 1.

According to table results, there were no significant differenc-
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es between the analyzed groups in age, sex, RA duration, disease
activity, radiological changes and prescribed therapy (p>0.05).
There was a tendency to slightly higher clinical activity (accord-
ing to DAS28) in seropositive patients. The association between
the presence of ACCP and higher clinical and laboratory activity
of RA was published in other scientific works [10,11,17,18].

During the 2-year follow-up, clinical remission was achieved
in a total of 27 (21.1%) patients, including early remission in 25
(19.5%), stable in 21 (16.4%) patients, remission occurred rap-
idly in 25 (92.6% of persons who achieved remission) patients.
Parameters of remission depending on the serological status are
shown in Table 2.

These data suggest that clinical remission was achieved three
times more often in ACCP-negative patients (36.1% in ACCP-
RF- group compared with 12.5% in ACCP+RF+group, y2=7.74,
p<0.05; and in 33.3% ACCP-RF+ patients, that is significantly
more than in ACCP + RF + patients, ¥2=4.55, p <0.05). Early
remission was also more common in the group of patients with-
out ACCP (respectively ¥2=10.7, p<0.01 and ¥2=6.69, p<0.05).
The same tendency was shown in frequency of stable remission
achievement (¥2=7.32 and 3.98 in individuals with double sero-
negativity compared with the groups ACCP + RF + and ACCP +
RF-, respectively, p <0.05).

Table 1. Clinical and demographic, laboratory and radiological data of patients
with seronegative and seropositive variants of RA before DMARD treatment

Groups of patients with different serological variants of RA
Indicators ACCP+RF+ ACCP + RF - ACCP - RF + ACCP- RF -
(n=64) (n=19) (n=9) (n=36)
Female, % 78.1 84.2 88.9 86.1
Male, % 21.9 15.8 11.1 13.9
Age, years
Median (min—max) 50 (28-70) 52 (25-69) 61 (24-81) 56 (23-70)
means+SD 50.7£10.6 50.9+12.7 57,6£15.5 56,8+9.71
RA duration, mth.
Median (min—max) 14 (1-120) 7,5 (2-30) 4 (1-120) 8 (0.5-360)
means+ SD 19.8+£21.7 15.9+£21.1 26.7+41.3 26.2461.1
DAS28
Median (min—max) 6,14 (3.52-7.76) 6,25 (3.26-8.30) 5,20 (3.92-7.06) 5,37 (3.23-7.46)
means+ SD 5.99+0.99 6.06+1.34 5.61£0.99 5.41£1.18
SHS, points
Median (min—max) 16 (4-124) 13 (8-124) 22 (6-99) 19 (2-50)
means+ SD 14.7£10.9 15.3£12.5 32.5435.3 20.0+£12.1
. 89
DMARD-native pts, % 94.7 88.8 91.6
DMARD therapy, %
MTX 37 11 6 23
LEF 10 2 1 5
SS 8 1 0 3
HC 1 3 0 0
Combined DMARD 8 2 2 5
GC per os, % 76.5 73.6 66.6 61.1
Average GC dose, mg/d
Median (min—max) 15 (5-30) 15 (10-30) 10 (7.5-15) 10 (7.5-25)
means+SD 13.8+4.75 17.5+£8.44 11.54£3.0 11.8+6.65

note: SHS — radiological changes by Sharp-van der Heijde score
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Table 2. Indicators of remission depending on the serological status of RA patients

. L. Early remission, | Stable remission, | The rate of achieve- | Remission in com-
Group of patients | Remission, n (%) L. .
n (%) n (%) ment remission, % | bined groups, %
ACCP+RF+ 8 (12.5%) 6 (9.4%) 6 (9.4%) 75%
81.8%
ACCP+RF- 3 (15.8%) 3 (15.8%) 2 (10.5%) 66.6%
ACCP-RF+ 3 (33.3%)* 3 (33.3%)* 2 (22.2%) 66.6%
81.3%
ACCP-RF- 13 (36.1%)* 13 (36.1%)** 11 (30.5%)*& 84.6% ’

note: p<0.05, ** p<0.01 compared

with ACCP + RF +group of patients,

& p<0.05 compared with ACCP + RF- group of patients

Table 3. Frequency of remission depending on the titer of serological markers of RA

Titres of serological markers

Patients who achieved remission

Patients who didn’t achieve remission

RF titres, 1U/ml
Median (min—max)
means+SD

384 (12-768)z
257.9+233.8

192 (12-768)
293.24257.3

Anti-CCP titres, U/ml
Median (min—-max)

304 (82-360)

183 (15.5-371.1)

means+SD 240.8+115.5 187.8+118.4
Distribution of patients depending on RF titers Distribution of patients depending on anti-CCP titers
43% .
45% 40% 35%
40% 35%
35% 309
30% ;
25% i: 18,8%
20% 16,23% s 1;;{1 1835% 1333
15% ? — 9 38% )
10% E 25% 10% 6,25% 391%
5% 5% I
0% o
normal  low20-48  moderate 96-192 high 1 high 334- normal  low 13- moderate mederate high 100- high 200- high 300
level <20 IU/ml 43-96 L ml 384U ml 768 IU/ml level <15 42Uml  42-70  70-100 200Uml 300 Uml Uiml
IU/ml IU/ml Urml Ulml Ulml

Fig. 1. Distribution of RF titers before the study

Fig. 2. Distribution of anti-CCP titers before the study

Table 4. Frequency of remission in patients with low and high RF and anti-CCP titers

Patients who achieved remission | Patients who didn’t achieve remission
Low titres of RF (n=21), n (%) 5(23.8) 16 (76.2)
High titres of RF (n=45), n (%) 6(13.3) 39 (86.7)
Low titres of anti-CCP (n=11), n (%) 0(0) 11 (100)
High titres of anti-CCP (n=59), n (%) 7 (11.8) 52 (88.2)

At the same time, the rate of remission (frequency of
early remission in the structure of general remission) in
four analyzed groups did not differ significantly and was
75%, 66.6%, 66.6% and 84.6%, respectively. Summarizing
the results, it was found that in the combined group of pa-
tients positive for anti-CCP the percentage of patients who
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achieved remission did not differ from this parameters in
the combined group of anti-CCP-negative patients (81.8%
and 81.3%, respectively).

The influence of anti-CCPand RF level on the frequency
of remission was analyzed. It was found that in the group
of seropositive patients achieved remission, the anti-CCP
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titer (240.8+38.5) did not differ significantly from this in-
dicator in the group of patients who did not achieve remission
(187.8+13.7, p>0.05). The relationship between the RF titer
and the frequency of remission also wasn’t found (Table 3).

Prior to the study, subgroups of RA patients depending on
the titers of RF and anti-CCP were formed (Fig. 1 and 2).

As can be seen from the diagrams, low titers of RF and
anti-CCP (including indicators below the reference values)
were respectively in 43 and 35% of patients, high - in 34.4
and 46.1% of persons. This distribution of the “low” and
“high” titers of RA serological markers are indicated in the
scientific work of Takeuchi T. [Takeuchi T., 2017]. According
to the author data, the percentage of high levels of RF and
anti-CCP was observed in approximately the same number of
patients with RA: 33 and 58% of patients, respectively.

Among 73 RF-positive patients, 21 individuals had low RF
titers (<55 IU/ml IU/ml), 45 - high (> 160 IU/ml). Low levels
of anti-CCP (<42 U/ml) were found in 11 patients, high (>
100 U/ml) - in 59. The results of the assessment of the depen-
dence of remission on RF and anti-CCP level are presented
in Table 4.

As can be seen from the table, among 21 seropositive pa-
tients with low RF levels, five achieved remission, which is
10% more often compared with the alternative group, how-
ever, the difference is insignificant (p>0.05). In the group of
anti-CCP-positive patients no any patient with low antibody
levels achieved remission, simultaneously in the comparison
group RA activity decreased below 2.6 in seven individuals
(p>0.05). Thus, according to our data, there was no correla-
tion between the level of RF/anti-CCP and the frequency of
remission.

Literature data [3,16] indicate that the frequency of clini-
cal remission in patients with RA ranges from 17 to 33%,
depending on the design of the study, including the use of
biological treatment. According to the results of a recent sys-
tematic review and meta-analysis [3], which included data
from 31 studies (82,450 patients with RA) from scientometric
databases MEDLINE, EMBASE, and Scopus, the remission
rate ranged from 17.2% to 23, 5% (gradually increasing from
3 to 24 months of treatment), which agrees with our results:
about 22% of patients (33% seronegative, 12% - seropositive)
achieved remission during 6 months of DMARD therapy.

The effect of serological status on the possibility of re-
mission has been studied by several scientists. In some stud-
ies [2], the frequency of remission did not depend on the se-
rological variant of RA. According to other authors [16] most
patients in remission were ACCP-positive (43.5% of sero-
positive and 32.4% of seronegative patients with RA reached
remission). The opposite conclusion is found in the work of
Ronnelid J. et al. [19]: the authors of the publication consider
ACCP-positive status to be prognostically unfavorable for
disease progression. Thus, according to a 5-year follow-up,
the progression of RA was more pronounced in this category
of patients. Van der Helm-van Mil A.H. [24] in their scientific
work also argue that remission is less likely to occur in the
presence of ACCP in the blood of patients with RA.

Our results also show a higher frequency of clinical remis-
sion (including early) while using non-biological DMARDs
in seronegative (by ACCP and/or RF) patients compared with
ACCP-positive patients, including patients positive for both
markers. One third of ACCP-negative patients had sustained
remission during the whole 2-year follow-up period, while in
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the comparison groups stable remission was observed three
times less often.

The time of onset of clinical remission depending on the
serological variant of RA was studied in the work of Pope
J.E. [16]. Thus, seropositive (by ACCP and RF) patients
were able to achieve remission significantly faster than se-
ronegative patients. Other authors [13] argued that the ACCP
presence causes not only a decrease in frequency but also a
prolongation of remission start. In our work, no significant
differences in the timing of remission in patients with differ-
ent serological status were found.

High ACCP titers in the onset of the disease, according to
Miriovsky B.J. scientific results [15] reduce the likelihood of
RA remission, while data from Korean researchers [20] state
the opposite: most patients in remission were doubly seropos-
itive. According to our observations, the levels of ACCP and
RF in patients who achieved remission did not differ from
those in patients who failed to achieve it.

Conclusions. Within 2 years of follow-up, clinical remis-
sion by DAS28, including early remission, in RA patients
receiving traditional synthetic DMARDs is achieved about
three times more often in anti-CCP negative patients. Sta-
ble remission is probably more common in patients who are
negative for both markers - RF and anti-CCP. The rate of re-
mission (the ratio of early one in the structure of the total)
does not depend on the serological variant of the disease. The
frequency of clinical remission does not depend on the titer
of anti-CCP and RF in the onset of the disease.
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SUMMARY

ACHIEVEMENT OF CLINICAL REMISSION IN PA-
TIENTS WITH RHEUMATOID ARTHRITIS DEPEND-
ING ON THE ACCP- AND RF-SEROLOGICAL STA-
TUS

Iaremenko O., Mykytenko G.
0.0. Bogomolets National Medical University, Kyiv, Ukraine

In this clinical study, the effect of serological status of rheu-
matoid arthritis (RA) on the possibility and timing of clinical re-
mission while taking the main non-biological disease modifying
anti-rheumatic drugs (DMARD) was analyzed. The relationship
between presence and levels of antibodies to cyclic citrullinated
peptide (ACCP) and/or rheumatoid factor (RF) and remission
in RA has also been studied. It was found that the frequency
of remission, including early one (during the first 6 months of
treatment), is three times higher in ACCP negative patients with
RA. The rate of remission (ratio of early to total remission) does
not depend on the serological status: about two thirds of patients
in all analyzed groups achieve remission in the first 6 months of
DMARD therapy. ACCP and REF titers in the onset of the disease
do not influence the possibility of remission achievement.

Keywords: rheumatoid arthritis, serological status, clinical
remission, DMARD therapy.
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PE3IOME

BO3MOXXHOCTH JOCTHXEHUS KJIMHAYECKON PEMUCCHUH Y BOJIbHBIX
PEBMATOUJIHBIM APTPUTOM B 3ABUCUMOCTHU OT AHTUTEJL
K DIUKIMYECKOMY HUTPYNIMHUPOBAHHOMY IIENITUAY
N PEBMATOUJHOT'O ®AKTOPA CEPOJIOI'MYECKOI'O CTATYCA

Spemenko O.b., Mukurenko A.M.

Hayuonanvuviii meouyunckuil ynugepcumem um. A.A. bocomonvya, Kues, Yxpauna

B uccneioBaHnM MPOAHATM3UPOBAHO BIMSHUE CEPOIOTHYE-
CKOTO cTaryca OOJBHBIX peBMaToHIHBIM apTpuToM (PA) Ha BO3-
MOYKHOCTb U BpEeMsl HACTYIUICHUSI KIMHUYECKO PEMHUCCHH TIPH
HpHEMe OCHOBHBIX HEOHOJIOTHYECKHX Oa3MCHBIX ITPEIaparoB.
N3yueHa CBf3b MEXAY HAIMYMEM M YPOBHEM aHTUTEN K IU-
KITMYECKOMY LUTpy/UIMHUpoBaHHOMY mentuay (allllIT) w/mmm
peBmarongHomy akropy (PD) u pemuccueii mpu PA. Ycranos-
JICHO, YTO YaCTOTA JIOCTHKEHHS! PEMUCCHH, B TOM YHCIIE PaHHEH

(B TeyeHHe TMEPBBIX 6 MecsIeB JICYCHUS) B TPU pasa BBIIIE y
oompHBIX PA, HeratuBHBIX 1o allllIl. CxopocTh HacTyrieHUs
pemuccun (COOTHOIICHHE paHHEW B CTPYKType oOIeil) He 3a-
BHCHT OT CEPOJIOTHYECKOTO BapHaHTa 3a00JI€BaHNMS: OKONO ABYX
TpeTell MaIeHTOB BO BCEX aHANM3UPYEMBIX I'PyMINaX JOCTUTa-
JOT PEMUCCHH B TIEPBOE MOJTyroane 0a3svMcHOW Tepanmuu. TUTPbI
allllIT u P® B nebrore 3aboneBaHus HE BIHUAIOT HA BEPOATHOCTH
JOCTHKEHUS] PEMHICCHU.
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EVALUATION OF ANTINUCLEAR ANTIBODIES IN GEORGIAN ALLERGIC PATIENTS
POLYSENSITIZED WITH CROSS REACTIVE ALLERGENS

2Bochorishvili E., 'Abramidze T., "*Gotua M.

!Center for Allergy and Immunology, Thilisi; *David Tvildiani Medical University, Georgia

Western countries have been challenged with an “allergy epi-
demic” during the last three to four decades, resulting in a very
high burden of allergic rhinitis, allergic conjunctivitis, atopic
eczema and asthma [18]. Interestingly, there has been a parallel
increase in the incidence rates of several autoimmune disorders,
including multiple sclerosis, inflammatory bowel disease, rheu-
matoid arthritis and systemic lupus erythematosus (SLE) [2].

The immune system is a tightly regulated network that is able
to maintain a balance of immune homeostasis under normal
physiological conditions. However, under particular circum-
stances, this balance is not maintained and immune responses ei-
ther under or over react [21]. Allergy and autoimmunity are two
potential outcomes of dysregulated immunity. They have many
parallels and at the same time, they have many differences. They
can be considered, in philosophic conception, to be the yin and
yang of immunopathology [3]. However, the parallel appearance
of allergic and autoimmune conditions in some patients may reveal
that such aberrations of the immune system have a common patho-
physiologic mechanism [22]. Several studies showed that patients
with primary Sjogren’s syndrome (SS) are associated with an in-
creased risk of developing asthma [24] and vice versa: it exists a
significant relationship between atopic diseases and the risk of SLE,
especially for females [11]. The presence of atopic triad diseases is
significantly associated with risks of systemic lupus erythematosus,
rheumatoid arthritis, and Sjogren syndrome, and their coexistence
exacerbates this risk [10].

Allergic and autoimmune diseases are the result of a combi-
nation of congenital, genetic causes and acquired, external trig-
gering factors, which are common to a certain extent to both
entities - infection, medications, chemicals, food, UV radiation,
etc. Different immune mechanisms are thought to underlie al-
lergy and autoimmune disorders; a predominant Th2 response
has been detected in allergic patients, whereas Thl-driven re-
sponse has been found in most patients with autoimmune dis-
orders [25]. An autoimmune disease occurs when the antigens
of an organism are attacked by the autoantibodies as a result of
disturbed self-tolerance. Antinuclear antibodies (ANA) usually
target specific antigens in the nuclear part of the cell, although
they can sometimes show affinity against all types of subcellular
structures and cell organelles, including the cytoplasm, nuclei,
nucleoli, or cell surfaces.

Allergic reactions can be considered as abnormal IgE immune
responses towards environmental antigens. Allergic sensitiza-
tion is the outcome of a complex interplay between the allergen
and the host in a given environmental context [26]. It is estimat-
ed that the polysensitization are the strongest risk factors for the
development of multimorbidity in allergy patients [20]. Among
another factors sensitization with cross reactive allergens, be-
longing to panalergen families, determines the formation of
distinct allergic entities, syndromes and associations [19]. Al-
though usually considered as minor allergens, sensitization to
panallergens might be problematic as it bears the risk of devel-
oping multiple sensitizations. Clinical manifestations seem to be
tightly connected with geographical and exposure factors [7].

The aim of our study was to evaluate antinuclear antibodies
(ANA) in Georgian allergic patients polysensitized with cross
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reactive allergens, in order to establish connection between al-
lergic and autoimmune diseases in our population.

Material and methods. Two groups of patients referred to
the Center of Allergy and Immunology (Tbilisi, Georgia) were
included in the study: patients with atopy (group 1, n=97) and
without (group 2, n=42).Diagnostic workup was performed
according to local and international guidelines. ImmunoCAP
Phadiatop (Thermo Fisher Scientific, Uppsala, Sweden) serum
test was used as first-line screening tools for allergic sensitiza-
tion. The level >0.35 KU/L was defined as positive.

For the evaluation of polysensitization the component re-
solved diagnosis was used. The detection of specific IgE to mul-
tiple allergen components was performed using the 112 com-
ponent ImmunoCAP ISAC allergen microarray immunoassay
(Termo Fisher Scientifc, Uppsala, Sweden). ISAC is a test for
semi-quantitative determination of IgE in serum samples. The
solid phase in this test is provided by the surface of a plate on
which 112 components (43 native and 69 recombinant) have
been adsorbed and arranged in triplets. Antibody levels were ex-
pressed in standardized units, ISU-E (ISAC Standardized Unit
for specific IgE). The measured values ranged from 0.3 to 100
ISU-E, and values > 0.30 ISU-E were considered to be posi-
tive results. Based on ISAC results atopy patients were divided
into two subgroups: 1) allergic patient sensitized to at least one
of the cross reactive allergen family members and 2) allergic
patientswith mono- or poly-sensitized to species —specific aller-
gens without cross reactive allergen sensitization.

ANA Measurement. Allergic and non allergic individuals were
screened for ANAs by IIFA (Indirect Immunofluorescence as-
say) on HEp-2 cells (Bio-Rad Laboratories, Hercules, CA).Two-
fold serial dilution in 0.01 M phosphate buffered saline (PBS)
was used for autoantibody titration. A positive and a negative
reference controls were tested in each slide for quality control.
Prediluted sera were overlaid on fixed HEp-2 cells for 20 min
at room temperature. Slides were washed for 10 min with PBS,
overlaid with fluorescein conjugated (FITC) antiserum and incu-
bated for an additional 20 min. After a slide was washed a cover
slip was placed over the slide with mounting medium. The slides
were evaluated with a fluorescence microscope (ata X 600-fold
magnification). A titer of 1:40 or higher was considered toindi-
cate ANA positivity[9].

Statistical characteristics of quantitative variables were pre-
sented as arithmetic means (x), standard deviations (SD), minimum
(min.) and maximum (max.) values. Frequencies of qualitative
variables were expressed as percentages. The percentage of ANA
(+) individuals in different groups was compared by Fisher’s exact
probability test. The threshold of statistical significance for all tests
was set at o= 0.05. Statistical analysis of the results was carried out
with SPSS (SPSS, Inc., Chicago, IL, USA).

Results and discussion. One hundred and thirty-nine indi-
vidual were studied. For non-atopic group the male/female
proportion and mean age (with standard deviation) were 11/31
(26.3%/73.8%) and 40.17+ 11.97 years respectively. Slightly
different characteristics were obtained for atopic individuals:
male/female proportion was 55/42 (56.7%/43.3%) and mean age
(with standard deviation) 35.72+14.34years (Table 1).
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Table 1. Baseline characteristics of study patients

Atopic individuals Atopic individuals without
Non-atopic Atopic individuals sensitized with cross cross reactive allergen
individuals n=42 n=97 reactive allergen sensitization
n=67 n=30
Gender (n/%)

Male 11(26.2) 55(56.7) 41(62.2) 14(46.7)
Female 31(73.8) 42(43.3) 26 (38.8) 16(53.8)

Age (£ Std. Deviation) 40.17+ 11.97 35.72+ 14.34 34.76 + 14.39 37.87+14.21

Clinical phenotypes (ICD10 codes) (n/%)
Acute atopic conjunctivitis NA 26(26.8) 23(34.3) 3(10.0)
(H10.1)

Allergic rhinitis (J30) NA 56(57.7) 42(62.7) 14(46.7)
Asthma (J45) NA 15(15.5) 12 (17.9) 3 (10.0)
Atopic dermatitis (L20) NA 18(18.6) 12(17.9) 6(20.0)

Table 2. ANA positivity among different groups

Non-atopic individu- Atopic individuals sensi- Atopic individuals
pals Atopic individuals | tized with Cross reactive | without Cross reactive
n=42 n=97 allergen allergen sensitization

n=67 n=30
ANA positive (n%) 1(2.4) 26(26.8) 18(26.9) 8(26.7)
ANA negative (n%) 41(97.6) 71(73.2) 49(73.1) 22(73.3)

In general 67(69.1%) allergic patients were sensitized to at
least one of the cross reactive allergen. Among them 26 (38.8%)
showed the sensitization to PR-10 family members; 19(28.4%)
to CCDs; 18(26.9%) to profilins; 11(16.4%) to nsLTP; 10
(14.9%) to tropomyosin; 9 (13.4%) to TLPs, 7(10.4) to serum
albumins and 1(1.5%) patient to polcalcins (Table 1).

In allergic patients sensitized to cross-reactive allergens al-
lergic rhinitis (42/62.7%) was the most prevalent symptom
followed by acute allergic conjunctivitis (23/34.3%), asthma
(12/17.9%) and atopic dermatitis (12/17.9%). In allergic patients
without cross reactive allergen sensitization allergic rhinitis was
also the most prevalent symptom followed by atopic dermatitis
(6/20.0%), acute allergic conjunctivitis (3/10.0%) and asthma
(3/10.0%) (Table 1).

All individuals involved in the study were tested for antinuclear
auto-antibodies (ANA). Among allergic patients 26 (26.8%) tested
positive for the presence of auto-antibodies; for non-allergic patient
this value was only 1(2.4%).The difference was statistically signifi-
cant [(OR 13.47, 95% CI: 1.76-103.3) p=0.001)].

The ANA expression was separately evaluated for subgroups
of polysensitized patients divided according their sensitization
profile: 18(26.9%) patients sensitized to cross reactive aller-
gens showed positive results for ANA testing and 8(26.7%) al-

lergic patient without cross allergen sensitization were positive
for ANA. The difference between these two subgroups was not
statistically significant [(OR 0.86, 95% CI: 0.32-2.31) (p=0.8)]
(Table 2).

The morphological characteristics observed in the indirect
immunofluorescence assay on Hep-2 cells were interpreted
according the International Consensus on ANA staining Pat-
terns (ICAP). The positive sera showed the following pat-
terns of fluorescence: AC-2 (nuclear dense fine speckled),
AC-4 (nuclear fine speckled), AC-8 (homogenous nucleolar)
and AC-16 (Cytoplasmic fibrillar filamentous). The AC-2
was only one detected pattern among non-atopic individuals
(1/2.4%) and the most frequent pattern in allergic patients
(19/73%). The different ANA pattern expression among the
study groups is showed in Table 3.

The highest titer at which the ANA positivity was observed
was 1:160.The most frequent dilution was 1:80 (20/74.07%),
followed by 1: 160 (4/14.8%) and 1:40 (3/11.1%).

In the ANA positive group of allergic patients the atopic der-
matitis (13/50%) and asthma (6/23.1%) were most frequently
diagnosed, in comparison to the ANA negative group where al-
lergic rhinitis (43 /60.6%) and atopic conjunctivitis (20/28.2%)
were most common (Table 4).

Table 3. The main types of ANA patterns observed during the study

Allergenic patients sensitized

Allergenic patients without

ANA pattern Non Atopic individuals with Cross allergens Cross reactive a}llergen sensiti-
zation
AC-2 (n/%) 1(2.4%) 12 (17.9%) 7(23.3%)
AC-4 (n/%) NA NA 1(3.3%)
AC-8 (n/%) NA 4(6%) NA
AC-16 (n/%) NA 2(3%) NA
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Table 4. Allergic diseases among ANA negative and ANA positive atopic patients

Positive ANA (n/%) Negative ANA(n/%)
Acute atopic conjunctivitis 6 (23.1%) 20 (28.2%)
Allergic Rhinitis 13 (50.0%) 43 (60.6%)
Asthma 6 (23.1%) 9 (12.7%)
Atopic dermatitis 13(50.0%) 5(7.0%)

Allergy and autoimmunity are characterized by localized
inflammation that leads to the injury and/or destruction of
target tissues. Until recently, it was generally accepted that
the mechanisms that govern these disease processes are quite
disparate; however, new discoveries suggest possible patho-
genesis linkage. In both cases, an increased production of IgE
antibodies and presence of ANA in selected disease entities
is observed [23].

We found that the positivity of ANA antibodies was signifi-
cantly higher in allergic patients than in the control group of
non-atopic individuals (p=0.001.). In our study it was showed
that positive antinuclear antibodies were more common in the
patients with atopic dermatitis and asthma. In comparison of
this the percentage of allergic rhinitis, and atopic conjunctivi-
tis were higher in ANA negative allergic patients.

Data regarding the association of asthma with autoimmune
disorders are controversial. According the study carried out by
Tamai and al. asthma tends to involve autoimmunity associated
with antinuclear antibody more frequently than COPD because
asthma is the more robust factor for antinuclear antibody posi-
tivity. Another study showed that the presence of ANA is an in-
dependent risk factor in asthma for evolution with death, severe
exacerbations, high inhaled corticosteroid intake and FEV1 de-
cline >100 ml [1].

The relationship between ANA and atopic dermatitis (AD),
which is a chronic, genetically predisposed skin disease of type
I immediate mechanism related to IgE antibodies, has been con-
firmed to date. Positive antinuclear antibodies (ANAs) werere-
portedin twenty to thirty percent of patients with atopic derma-
titis (AD) [9].

Antinuclear antibodies (ANA) are primarily significant in the
diagnosis of systemic connective tissue diseases. The assay for
antinuclear antibodies (ANA) is commonly used in the screen-
ing of autoantibodies in systemic autoimmune diseases, and the
indirect immunofluorescence assay (IIFA) utilizing HEp-2 cell
substrates remains the recommended methodology[4]. ANA de-
tection by IFA has the advantage of obtaining information on
the IIF staining pattern, which is considered of added clinical
value [5]. In the original ICAP classification algorithm, 28 dis-
tinct immunofluorescence patterns recognized by HEp-2 IIFA
were defined and summarized into three main categories, com-
prising 14 nuclear, nine cytoplasmic and five mitotic patterns,
respectively[8].

In our study the dominating pattern in allergic and in non-
allergic patient was dense fine speckled pattern (AC-2). This
nuclear pattern of staining is strongly correlated to the presence
of autoantibody to DFS70 and, importantly, is seen in very low
frequency in SjS, SSc, and SLE [13,14]. These autoantibodies
have also been detected at varied frequencies in patients with
diverse non-SARD inflammatory and malignant conditions
such as atopic diseases, asthma, eye diseases, and prostate
cancer. These observations have recently stimulated vigorous
research on their clinical and biological significance.Both in
apparently healthy individuals as well as patients who do not
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have a systemic autoimmune rheumatic diseases (SARD)the
AC-2 pattern may be caused by autoantibodies to other anti-
gens than DFS70 [17].

It is important fact that mono-sensitized groups and poly-
sensitized groups are immunologically different, and allergic
indices are more severe in the poly-sensitized group [12].Con-
sidering this aspect, we examined the ANA expression in pa-
tients poly-sensitized with cross reactive allergens. In the case
of allergens and IgE, cross-reaction is based on the binding of
an IgE antibody to homologous allergen structuresshared linear
orin most casesconformational epitopes (i.e., structural similari-
ties). Such structures may be conserved among proteins with
similar functions [6].The pathogenesis-related (PR) protein
family 10, the non-specific lipid transfer proteins (nsLTP) and
profilins are well-known panallergens in pollen and plant foods.
Tropomyosin is the hallmark of IgE cross-reactivity among in-
vertebrates such as shellfish, molluscs and arthropods. In ver-
tebrates, the only known panallergens are parvalbumins, the
major fish allergens, and serum albumins, minor allergens of
mammals [16]. Molecular based allergy diagnostic tests have
been recently introduced in the clinical practice, allowing defin-
ing and characterizing exactly the sensitization profile [15]. The
ImmunoCAP ISAC test is a novel molecular assay used in the
diagnostics of allergic diseases.According the ISAC testing PR-
10, profilins, nLTP, TLP and tropomyosins are the cross-reactive
allergens, which are significantly associated with the different
allergic phenotypes in Georgian population. In the present study
we investigated ANA expression in patients poly-sensitized with
cross-reactive allergens and patients without, but did not find
any relationship between IgE cross reactivity and ANA positiv-
ity (P=0.8).

In conclusion, we can underline that the occurrence of antinu-
clear antibodies is more frequentin atopic patients and associate
mostly withasthma and atopic dermatitis phenotypes of allergic
diseases. The most frequent coexisting ANA pattern is dense
fine speckled pattern (AC-2), but the small amount of data does
not allow for a clear definition of the relationship between auto-
immunization with DFS70 and allergic diseases. Despite the fact
that IgE cross reactivity is of interest for various reasons in pres-
ent study didn’t showed an influence on the autoimmunization.
The occurrence of ANA antibody inatopic patients and its role in
allergy remains the subject for future research.

Funding. This work was funded by Shota Rustaveli National
Science Foundation of Georgia [PHDF-19-2125].
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SUMMARY

EVALUATION OF ANTINUCLEAR ANTIBODIES IN
GEORGIAN ALLERGIC PATIENTS POLYSENSITIZED
WITH CROSS REACTIVE ALLERGENS

12Bochorishvili E., 'Abramidze T., 2Gotua M.

!Center for Allergy and Immunology, Tbilisi; *David Tvildiani
Medical University, Georgia

Western countries have been challenged with an “allergy
epidemic” during the last three to four decades. Interestingly,
there has been a parallel increase in the incidence rates of sev-
eral autoimmune disorders.The aim of our study was to evaluate
antinuclear antibodies (ANA) in Georgian allergic patientspol-
ysensitized with cross reactive allergens, in order to establish
connection between allergic and autoimmune diseases in our
population.

Two groups of patients were included in the study: patients
with atopy (group 1, n=97) and without (group 2, n=42).Immu-
noCAPPhadiatop and ISAC assay platforms were used for atopy
screening and polysensitization patterns evaluation. Screening
for ANAs was performed by IIFA (Indirect Inmunofluorescence
assay) on HEp-2 cells.

In general 67(69.1%) allergic patients were sensitized to at
least one of the cross reactive allergen. Among allergic patients
26 (26.8%) tested positive for the presence of auto-antibodies;
for non-allergic patient this value was only 1(2.4%). 18(26.9%)
patients sensitized to cross reactive allergens showed positive
results for ANA testing and 8(26.7%) allergic patient without
cross allergen sensitization were positive for ANA. The AC-2
was only one detected pattern among non-atopic individu-
als (1/2.4%) and the most frequent pattern in allergic patients
(19/73%). In the ANA positive group of allergic patients the
atopic dermatitis (13/50%) and asthma (6/23.1%) were most
frequently diagnosed.

The occurrence of antinuclear antibodies is more frequent
in atopic patients and associate mostly with asthma and atopic
dermatitis phenotypes of allergic diseases. The most frequent
coexisting ANA pattern is dense fine speckled pattern (AC-2).



GEORGIAN MEDICAL NEWS
No 9 (318) 2021

The occurrence of ANA antibody in atopic patients and its role
in allergy remains the subject for future research

Keywords: allergy, cross reactivity, autoimmunity, ANA an-
tibody.

PE3IOME

OLEHKA AHTUHYKJIEAPHbBIX AHTUTEJI ¥ ITALIU-
EHTOB C AJUIEPTHMEN, MOJUCEHCUBUJIA3IAPO-
BAHHBIXIIEPEKPECTHO-PEAKTUBHBIMUAJIJIEP-
I'EHAMMU, B I'PY3UHU

2BoyopumBmiu E.T., 'A6pamuze T.I'., *Torya M.A.

HJenmp annepeuu u ummynonoauu, Tounucu,; *Meouyuckuil yHu-
eepcumem Jlasuoa Teunouanu, I pysus

3anajHple CTPaHbl CTOJKHYIHCH C IPOOIEMOH «IIMHIEMUH
aJJIEPTuM» B TEUEHHUE MOCJIEAHUX TPEX-YEThIPEX AECATHICTUH.
HuTepecHo, uyTo napaieabHO YBEIUYUIACh YACTOTa BOSHUKHO-
BEHUSI HECKOJIBKUX ayTOMMMYHHBIX 3a00J1€BaHHH.

Lenpro uccnenoBaHus sIBUIACH OLICHKA aHTUHYKJIEAPHBIX aH-
TUTEJ y HAlUCHTOB C aJlJIeprueil, noauceHCUOMIN3NPOBAHHbIX
HEPEKPECTHO-PEAKTUBHBIMY QJIJICPreHaMU, AJIsl yCTaHOBJICHUS
CBSI3M MEXJ1y aNIEPrHYeCKUMH U ayTOMMMYHHBIMH 3a0o0JieBa-
HYSIMU B IPY3MHCKOH MOITYJIALUH.

B uccnenoBanue BKIIOYEHB! JABE TPYIMIbI MALMEHTOB: Ia-
UeHTH! ¢ aronueit (rpymma 1, n=97) u 6e3 (rpymnma 2, n=42).
ImmunoCAP Phadiatop u ISAC ucnonp30BaHbl s CKPUHHHTA
aTOIMU U OLEHKM IATTepHOB HojauceHcuObunmzauuu. Ckpu-
HUHI aHTUHYKJIeapHbIX aHTuTen (ANA) mpoBogwiu ¢ mo-
MOIIBIO HENPSIMOr0 UMMYHO(IyOpEeCLEHTHOro aHajin3a Ha
kierkax HEp-2.

67 (69,1%) manmeHToB ¢ ajieprucii ObUTH CEHCHOMIN3UPOBA-
HbI, 110 KpaiHell Mepe, K OIHOMY M3 IEePEeKPECTHO-PEaKTUBHBIX
ayuteprenoB. Cpe/iy NalyeHToB ¢ U 0e3 auiepriy MOJIOKUTEIIbHBIH
pe3ynbraT Ha HajJd4ue ayTOaHTUTEN BbIABIEH Yy 26 (26,8%) u 1
(2,4%) manmenTa, cooTBeTCTBeHHO. OIMHAKOBBIM OBLIO KOJIHMYe-
CTBO HOJIOKUTEJIBHBIX PE3YIbTaTOB TecTa Ha ANA 1l allueHTOB
¢ 1 0e3 CeHCHMOMIM3AMKU K TePEKPECTHO-PEAKTUBHBIM aliepre-
HaMm. AC-2 ObUI €IMHCTBEHHBIM BBISIBJICHHBIM TAaTTEPHOM CPEAU
I, HE cTpaaaronmx arornuei (1/2,4%) u Hanboee 4acThIM MaT-
TEpHOM y manueHToB ¢ ajuieprueii (19/73%). B rpymnne naumeHTos
C aJIeprueH, nojaoKuTeIbHOM Ha ANA, yaliie AMarHoCTUPOBAIUCH
arormueckuit gepmarut (13/50%) u actma (6/23,1%).

[IpucyTrcBue aHTHHYKIICApHBIX AaHTUTEN Yallle BCTpeYaeTcs y
HalUeHTOB C aTOMHEi U CBsI3aHO, B OCHOBHOM, C (DeHOTHUIIaMH
aCTMBI U aTOIIMYecKoro aepmaruta. Hanbosee yacteimM cocyiie-
CTBYIOIIUM NaTTepHOM ANA sBJIsIeTCS IUIOTHBIN MEIKUH Kpar-
yatblil narrepH (AC-2). BosnukHoBenue ANA y NanueHToB C
aToNueH U UX PoJib B Pa3BUTUHU aJUIEPIHHU SBIACTCS IPEAMETOM
OyIyIINX MCCIISOBAHUMN.

@9boydy

Sb@obbgyargdols
>0 g gbgdom

LbododmggermTo  obGobygangotgao
YgbFogems  xgodgoobse  dmmgepody
3meolgblbodoeobo@mgdgar 3530963900

2g.8mdm@0dg0a0, '0.08@s80dg, 23, gmmes

Ly g@yools ©s 0dygbmmmaools 396¢ 0, mdogolo; *©s-
300 Bgognosbol LadgwoEobm 9bogg@lodg@o, mdogo-
Lo, baJommnggenm

380 g30L Bobobl Fomdmoygbos Lods@mgganml 3m-
3 o300L dogomonbyg s g@aosls s sy@AModybyd@
©553509890L In@ol 3og3dodol oy gbs, 56@0bg e gs-
@0 bBobbgymgdols s@lgomdols dgbfogemms sengd-
309 3530639030, GmIagdo 3moligblodogobodg-
b0 5056 x3oMgE0bo® dm@goy0mg Sa gy 9bgdom.

38093530 ho@mgeo ogm 353096¢gd0l m@o xaygo:
353096B 900 o>@M3000 (xa9gno L n=97) ©s sSEm300l
350999 (xo9x0 2,n=42). InmunoCAP Phadiatop s ISAC
HabB0Mgool 3asBABmMdgdo aodmygdgbygmo ogm SHMm-
300b LgMobobaols ws 3manolgblodomobsiEool dobe-
Losmgdengdol dglslfogansw. 5bGobygangodgamo sb@o-
bbggargdols (ANA) goblobmgts gobbm@izogaros HEp-2
P Ogoge bobgdbg s@s300©s3000 0dygbmgenym@gl-
(396300L dgmmwoo.

> g2 07e0 35:3096@9d00sb 67 (69.1%)- smgbodby-
omes Lgblodogrobozos bygee 3306y ghmo xgs®gwo-
bo ImMgopodyg s gdagbgmo mxsbol [omdmdswag-
bganby. slggg, sSergdyogmo 353096 gdowsb 26 (26.8%)
>@dmbbes  3mboBogdo ANA-L 30ds@m; os@osg 9@ o-
gano 35309bBgdobmgol o gl dohggbgdgaro Dgoweqb-
©> 1 (24%)-b. xgodgeobse JmMgopo®g s gdagbgdom
LbgbLodogobodgdygm  ©s  s@slgblodoaobgdye  3o-
306(90T0 ANA-U ©s5©goommds ogm  gOHmygo®mgsbo.
AC-2 dJndOgmmemyogdo Lydsmo [o@dmswagbos sdo-
>®™M309® 3530963900 gOmswghm (1/24%) ©s sengd-
3090 353096900 yzgmsby bdod (19/73%) 0dybe-
Qo gbcgbd e bomgdol Godl. wswgdomo ANA-L
3Jmbg sangdyoygar 3530963 godo sGm3oy@o ©gmIs@o-
B0 (13/50%) ©s sbods (6/23.1%) Fomdmewygbos ygge by
bdod sgngdaoge g96m@o 3b.

ANA-I @s@gdommds ggmm  domogo  ogm  SBm-
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TMPUPOJHBIE JIEUEBHBIE ®AKTOPBI B MEJIUIIMHCKOM PEABUJINTAIIAN TAIITMEHTOB
C IOCTKOBUJIHBIM CHHAPOMOM HA AMBYJIATOPHOM 3TAIIE

LZKaiicunoBa A.C., ’AuadaeBa A.B., ‘Crapoko:xkko JLE., ‘l'aiitamaxa U.H., SKaiicunosa E.K., ’Ka3zakos B.®.

I@I'BY Cesepo-Kaskasckuil pedepansvlil HayuHo-KiuHuueckuil yenmp Dedepanbo2o MeouKo-0uoio2utecko2o azenmemsd,
Eccenmyku,; *[lamuzopcxutl meduxo-papmayeemuueckutl uncmumym - gumuar @I'EOY BO «Bonzozpadckuii 20¢y0apcmeenblii me-
Ouyunckutl ynueepcumemy» Munzopasa Poccuu,; *Meouyunckuii uncmumym @I'EOY BO Kabapouno-Bankapcekuil 2ocydapemeentivlii

yhueepcumem um. X.M. Bep6exosa, Hanvuux; *@I'BEOY BO « Cmaspononbckuil 20cy0apcmeenblil MeOUYUHCKULL YHUBEPCUMENn »
Munszopasa Poccuu, *®@I'BOY BO Ilepsuiii Mockosckuii 2ocyoapcmeeniulil meouyunckutl ynusepcumem umenu U.M. Ceuenosa
Mumnzopasa Poccuu (Ceuenosckuil ynugeepcumem), Poccus

Brurouenue B maToiorM4ecKuil MpoLECcC CaMbIX pa3lIMuHbIX
TKaHEeW M OpraHOB-MUILICHEW IPU HOBOM KOPOHABUPYCHOM MH(EK-
i COVID-19 muktyeT HeO0OXOOMMOCTh MCHONIB30BAHUS TAKHX
CPEACTB M TEXHOJOTHi{, KOTOPbIE OKA3bIBAIOT TTO3UTHBHOE BIIHS-
HHE Ha BCE OCHOBHBIC YPOBHU NEPAPXHH YEIIOBEIECKOTO OPraHM3-
Ma [1-3]. OmbIT OTEYECTBEHHBIX U 3apyOeKHBIX HCCIeI0BaTeei
CBUJIETENILCTBYET, YTO II0CJE IEPEHECEHHOW KOPOHABUPYCHOM
MHPEKINH Yy NalUEeHTOB JTUTEIFHOE BPEMs COXPAHSIETCs Harpsi-
JKEHHOCTb TIPOIECCOB ANANTANK C BETCTAaTUBHBIM ANCOAIaHCOM
Ha ()OHE CHIDKEHUS (PU3NUYECKOM aKTUBHOCTH [4-6].

WzBectHple neueOHbIC 3PQPEKTH TPUPOIHBIX (PAKTOPOB, UX
CIOCOOHOCTH TIO3UTHUBHO BO3AEHCTBOBATH HA OCHOBHBIC JKH3HE-
00ecIeINBaOIINe CUCTEMbI OPTaHH3Ma SIBISAIOTCS OCHOBAaHHEM
K NPUMEHEHUIO B PeaOMIMTAIMOHHBIX NPOrpaMMax MaI[HeH-
TOB, NIEPEHECHINX KOpoHaBHpycHYIO HHpeknuo COVID-19, Ha
TpeTbeM amOynaropHoM starne [7,8]. X cnocoOHOCTh BO3aeH-
CTBOBATb HA KXHU3HEOOESCIICUNBAIOIINE CHCTEMBI OpTaHU3Ma IO/~
TBEP>KIE€HA MHOTOYHCIICHHBIMH UCCIIEIOBAHNUSIMHI H MIPOSIBIISET-
Csl B BOCCTAHOBJICHWH aJANTAI[HOHHBIX PE3EPBOB OPraHMU3MAa,
(PU3UYECKOTO U IICUXUYECKOTO 370pOBhs [9-12].

B neueOHO-peabUAMTAIIMOHHBIE MPOTPAMMBI JTAHHOTO KOH-
TUHTEHTa LeNeco00pa3HO BKIIOYEHHE BBICOKOA(D(EKTHBHBIX
¢uroxoMIutekcoB. Tak, pazHOOOpa3HBI XUMHYECKHH COCTaB
OHMOTOTHUECKH aKTUBHBIX COCANHEHUH KOPHSI CONOAKH OIIpesie-
JSIET YHUKAIBHYIO TEPANeBTHUECKYIO IIHPOTY M pa3HooOpasue
(hapMakoIOrnyeckn BayKHBIX 3(h(EKTOB ee mpenaparoB Ha opra-
HHU3M vesnoBeka [13,14].

JlureparypHblii aHanM3 Mokaszajl OTCYTCTBHE HAyYHO-UCCIENO-
BATENIbCKUX PAbOT 1O KOMIUIEKCHOMY MPUMEHEHHIO MPHUPOTHBIX
nie4eOHBIX (PaKTOPOB U (PUTONPENAPATOB B MEIUILITHCKOIN peabuiTi-
TaIU MANHEHTOB ¢ MTOCTKOBUIHBIM CHHIPOMOM, YTO TIOCITYKHIO
OCHOBaHHEM K TIPOBEICHUIO HACTOSIIIETO UCCIIEIOBAHNSL.

Lenp uccenoBanus - ONMpeaenuTh TEPANeBTUIECKYTO Y dek-
TUBHOCTh MEAMIMHCKON peaOMINTanuy MAlUeHTOB ¢ MOCTKO-
BUJHBIM CHHIPOMOM HAa aMOyITaTOPHOM 3Tale ¢ BKIIOYCHHEM
MIPUPOIHBIX JICYCOHBIX (PAaKTOPOB M (PUTONpPENAPATOB B peadu-
JUTAIMOHHBIE TIPOTPAMMBIL.

Marepuaa u Meroanl. B ycnoBusix xkypopra Hambuuk Ha
6aze OtneneHus GU3HOTEpAMH U JedeOHOH (QU3KYIBTYPBI
MexpaiitoHHOIT MHOTOIPO(MMIEHON OOJBHUIIBI MIPOBEACHO OT-
KPBITOE PAHIOMH3HPOBAHHOE KOTOPTHOE HCCIIEIOBAHUE, B KOTO-
poe ObLIH BKIIOUEHBI 64 MalMeHTa, MEPEeHEeCIINX HOBYIO KOPO-
HaBupycHyto uHpekno COVID-19.

Kputepun BkiIiodeHust B MCCIEOBaHNE: TAHEHTHI, MepeHec-
IIMe BUPYCHYIO THEBMOHUIO, ACCOLMUPOBAHHYIO C HOBOM KOPOHA-
BupycHoii nadexnueit COVID-19, nmerorye peadnmTannoHHbII
MOTeHNMAI (OLIEHKA COCTOSIHS MTAIHEHTa MO IIKaJle PeabuInTaIu-
OHHOM MapuIpyTH3auu — 2-3 6aiia); Bozpact ot 18 1o 65 siet; mon
MY>KCKOH ¥ JKCHCKHIf; CTaOWIIbHBIC TTOKA3aTeNn CaTypaliy; CcTa-
OUIIbHBIC PEHTTEHONIOTHYECKHE MITH YIIBTPA3ByKOBBIE TTOKA3aTENH;
rH()OPMHUPOBaHHOE TOOPOBOJIBHOE COIIACHE Ha MPOBEICHUE Me-

110

JWIMHCKOH peabruTaniy B aMOyIaToOpHbIX ycnoBusix. Kpurepun
HEBKITFOUCHHS B FICCIIEZIOBAHHE: OOIIIHE MPOTHBOMOKA3AHMS K IPO-
Bepenuto JIOK; nerouno-cepreunas HenoctatoyHocts 1l 1 Bbie
CTaJH; TICHXUYECKHe 3a00JIeBAHNS; THOWHBIC BOCTIAINTENbHbIC
©0IIe3HN JIEeTKHX; 3a00/1eBaHNs KOCTHO-MBIIIIEYHON CHCTEMBI C Ha-
PpyIIeHHEM (QYHKIUH CYCTaBOB; BBICOKHH PHCK Pa3BUTHSA TPOMO03a
WM SMOOINH KPOBEHOCHBIX cOCyHoB. KpuTepnu uckimoueHus u3
HCCIIEIOBAHMS: PE3KOe YXyAIIEHHE OOIIeCOMaTUIECKOTO COCTOs-
HES MaruenTa; caryparmst < 90%; MOBBIIEHHE YacTOTHI cepiied-
HBIX COKpateHuii donee geM Ha 50% OT HCXOTHOM BETUUHHEI; Ya-
CTOTA JIBIXaTeIbHBIX JBYDKSHUH Oomee 25 B MUH; OTKa3 MaIUeHTa
OT YJacTHs B HICCICIOBAHHN.

Mertonom mpocToii paHAOMH3AIUKE C(HOPMUPOBAHO 2 TPYIIIHL:
nanueHTs! rpymisl cpasHeHws (I'C, n=30) nomy4ainu per os ciabo-
MHHEPaTH30BaHHYIO MHHEpaIbHyo Bony «Hamsanky, u3 pacuera
3-3,5 Mi/Kr Macchl Tena, 3 pasa B A€Hb, 3a 40 MUHYT 110 €Ipl, B
TEIUIOM BHJIE; TEPPEHKYp Ha MapHIPyTe CPEJHETOPHOTO MPHPOLI-
Horo napka Kypopra Hanpunk (topa bonbmas KusmnoBka, Tpoma
310poBbs «1000 crymeneit»), yMepeHHbId TeMI XOmbObl — 110 4
KM/9ac, IpoTsbkeHHOCTh 2600 M; jtedeOHy 0 (U3KYIBTYpy B 3ae
(mpIxarenpHble ¥ (DH3UYECKUE YIPAKHEHHUS), JTHTEIEHOCTRIO 30
MHUHYT, 12 mporenyp, 4epes IeHb U (PUTOTEPAIUIO C UCTIONB30BA-
HHEM T'yCTOTO SKCTPAKTa KOPHS COJNOIKH B BHIE MEHHBIX KOKTEH-
et (1,5% pacTBOp TYCTOrO KCTpaKTa KOpHs comomku, 200 cv?,
3a 20 MuHYT 110 expl, 1 pa3 B geHp, No 12 Ha Kypc JIeUeHust) U pek-
TaNbHBIX cynmo3utopues 1o 0,75 1, 2 pasa B 1ieHb, B TedeHHe 20
nHel); B ocHoBHOM rpymme (OI) 34 601bHBIM Ha3HAYCHBI COUETaH-
HBIE TIPOLICIYPBI TEPPEHKYPA, JTeYeOHOH (PHU3KYIBTYPBI U TPYIIIIO-
BOI MICUXOTEpaNy B paMKaX MPUPOTHON a3pOHOHOPHUTOTEPATTI
— TEpPeHKyp MO MAIIe-TPEHUPYIOMEMY PeXUMY (yMEPEHHBII
TeMI XOIBOBI — 110 4 KM/4ac), IPU 3TOM Ha TPEX CHEIHAIBHO BbI-
OpaHHBIX JIEYCOHBIX IUIOMIAIKAX MApKa C ONTUMAIBHBIM PEKIMOM
MIPUPOITHON adPOMOHU3ALINH TPOBOJMIINCE 3aHATHUS JICUeOHON (r3-
KyIBTYpBI (AbIXaTeNbHBIC W (PU3MUIECKUE YIPAKHEHHS B TEUCHUE
15 MHH.) ¥ CeaHCBI TPYIIIOBOH IICHXOTEPAITUH B TCUCHUE 15 MUH.

C 1emnpio KOHTPOIIS PeadIMTAIIMOHHBIX MEPOTIPUATHIA B HAYAIIE
1 TI0 OKOHYAHMH Kypca MPOBOIAMIINCH: OIEHKA CTEHEHU OMNBIIIKH
o 1kate oxpiuky «Medical Research Council» (mMRC); nBu-
TaTeNbHON aKTUBHOCTH C IPUMEHEHHEM (DYHKIMOHAIBHOH IPOOBI
Tecta 6-MuHyTHOW X0mbOBI (TILX); carypamun MeTomom myib-
COKCHMETPHH; ONPEIENICHHE YPOBHS IIHIUPPU3NHOBOI KHCIOTHI
B CHIBOPOTKE KPOBM IIPOBOJMIIOCH METOIOM YIbTpadroneToBoi
CIIEKTPO(OTOMETPHH; M3YUECHHE TICHXO3MOLHOHAIBHOTO CTaTyca
¢ npuMmeHeHueM locnuTanbHONW HIKaJIbl TPEBOTH M JIEIPECCHUM;
OIpe/ieIeHNE COCTOSTHNS BEreTaTuBHOM HepBHOI crctembl (BHC)
- METOJIOM Kap/IOMHTepBaorpadin Ha anmapaTHO-IPOrPaMMHOM
xomruiekce upmer «Heitpocodt» (Poccus) mo mokaszarensim am-
TUTHTY/IBI MOJIBI, XapaKTepU3yIOIeH COCTOSHHE CHMITATHYECKOTO
OTJeNa, BapHAIMOHHOTO pa3Maxa — MapacHMIIaTHIECKOTO OT/ENa,
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Tabnuya 1. Junamuxa KIUHUKO-PYHKYUOHATLHBIX U OUOXUMUYECKUX NOKA3ameell Y NayueHmos ¢ NOCMKOBUOHbIM CUHOPOMOM

Mepoy | TPYIa cpasmemms | Ocuommant rpymma | Lo 0 Bl B0 F e pas-
Tokazarean .neq[:aﬂnlfl{ (n=30) (1=30) JHYHI I);o u | Juumi I);0 U | JnuMi NFe)lmy
Me Q15 Q3) Me (Q1; Q3) nociae B I'C | mocie B OI rpynnaMmu
Tect 6-T1 MUHYTHOMN XOBOBI
. o 412 (399; 427) 399 (384; 414)
Tpoitaeirioe <0,001 <0,0001 <0,0001
pacCToAHHUE, M IMocne 486 (471; 501) 548 (533; 563)
Caryparnus
Ilo 94 (89; 99) 94 (90; 98)
SpO,, % - - -
[Mocne 95 (90; 99) 97 (93; 101)
Ilxana oxeiiku «Medical Research Council»
Ho 1,56 1,62
BoIpakeHHOCTH <001 <0,001 ~0,0025
OZIBIIIKH, OasIbI Mocre 1,04 0,43
TocruranbHas mKaaa TPEBOTH U JIETPECCUH
BbipakeHHOCTD o 6,21 6,34
TpeBoru/ <0,001 <0,0001 <0,0001
JIenpeccuH, Gaibl Hocne 4,28 2,53
Kapanounrepsanorpadust
Ilo 39,1 (37,6; 40,6) 40,6 (39,1; 42,0)
AMILIHTYZ2 MOZSI, <0,0001 <0,0001 =0,04485
yc aen. IMocne 34,3 (32,8; 35,9) 32,0 (31,5; 33,5)
. Ilo 0,115 (0,113;0,118) 0’11061(102;)113;
;2&21“‘;‘;?;; : <0,05 <0,01 <0,001
o Tocne 0,134 (0,128; 0,140) 0,142 (0,132;
0,151)
Hnpexc o 203 (195; 213) 201 (192; 209)
HaTpPsHKEHUS, YCII. <0,01 <0,001 <0,001
Ex IMocne 174 (166, 182) 109 (101; 117)
OrmpejiesieHre ypOBHSI TIUIIUPPU3UHOBOM KUCIOThI B CHIBOPOTKE KPOBU
VYpoBeHb o 0,07 (0,06;0,08) 0,06 (0,05; 0,07)
IANUPPU3UHOBOM - <0,01 -
KHCIOTEL % Tocie 0,09 (0,08:0,1) 0,11 (0,10; 0,13)

CraTHCTHYeCKUH aHAIIU3 IIPOBEJICH C UCIIOIb30BaHUEM Herla-
paMeTpUYeCKUX KPUTEPHUEB: JUIs CPAaBHEHHS 3aBHCHMBIX IIepe-
MEHHBIX HCIIOJIb30BAIM KpUTEpHH Buikokcona u asyxdaxrop-
HBIIl JMCIIEPCHOHHBIA aHallN3; KOJIMYECTBEHHbBIC [TOKa3aTelly,
pacnpeseneHie KOTOPbIX OTIMYalIoCh OT HOPMAJILHOTO, OIH-
CBHIBAJIMCH NIPU TTOMOIIM 3HaYeHWH Meanansl (Me), HIKHEro H
BepxHero kaptuieit (Q1-Q3).

Pesyabrarsl u 00cy:xaeHue. IIpoBeneHHbI B CpaBHUTEIIb-
HOM acIieKTe aHaJIN3 BBISBUII, YTO [0 OKOHYAHHU Kypca Me/H-
LIMHCKOW peaOMINTALMH TOYTH BCE MEXKIPYIIIIOBBIE [T0KA3aTEIH
HUMEITH cTatucTuaeckoe pasiuyue (p<0,05), Tadnuma 1.

K xoHIly Kypca MeIUIMHCKOH peadHIMTaluy y ManUeHTOB
I'C coxpaHsulach YMEPEHHO BBIP)KCHHAsI OJIBIIIKA, YTO BBI3Ba-
JI0 HEOOXOIMMOCTh UX CYILIECTBEHHO OIPaHUYUTH (PU3HUECCKUE
Harpy3Kky — BpeMsi OT BPEMEHH OCTaHABJIMBATHCS IPH XOIbOE,
IIPY STOM HOBBIILICHUE TOJICPAHTHOCTH K (pU3HUECKON Harpys-
ke o THIX mpousonwio Ha 13,4% (p<0,001), a y 6onbHbIx OI'
- na 27,2% (p<0,0001). Carypanus (SpO,), usmepeHue KoTo-
PO OCYIIECTBISIIOCH IYJIBCOKCUMETPOM, B 00EHX TIpynmax
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JOCTHIVIa HOPMATUBHBIX 3HAYCHHH, IPU HECYIECTBEHHOM IIpe-
UMYILIECTBE MOJIOKUTENbHOU quHaMuku B Ol BeipaxkeHHOCTD
onpiikd 10 MMRC B OI' ymensimnace Ha 73,5% (p<0,001),
B I'C — na 33,3% (p<0,01). KoppesnsuuoHHbIH aHaIU3 1MOKa3al
CONPSDKEHHOCTh JaHHOTO TI0Ka3aTels ¢ IapameTpaMu carypa-
mun (r=+0,62; p<0,001) U CTENCHBIO BBIPAKCHHOCTH OJIBIIIKH
(r=-0,54; p<0,001). Cnenyer oT™MeTUTb, 4T0 y manueHtoB OI,
NPO/ICHHOE pacCcTOsHUE cocTaBmwio 548 M u Oosee, yactoTa
JIBIXaTeIbHBIX JBIKCHUH OblJIa MEHBIIE IPH OOJIBIIHMX TTOKa3a-
TEJSIX caTypaLHy.

XO0poI1I0 U3BECTHBIE AHTUCTPECCOPHBIH, BATOTOHU3UPYIOIINI
U aJanTtoreHHslil A¢exTel npupogHOl a’poroHO(UTOTEpa-
Uy 00ecIedmIn yaydlleHne 1oKa3aresied MCHXOJIOrHYeCKOTo
TecTUpoBaHus [15], nmpuueM nojaoxuTenabHas AMHAMUKA OKa-
3aJach JIOCTOBEPHO 3HAYMMO BBILIE 110 OTHOIICHHIO K aHAaJo-
ruvHbIM nokaszatessm B I'C. Tak, BBIpaKeHHOCTb TPEBOXKHO-JIe-
MPECCUBHBIX HPOSIBICHUH 1Mo ['ocnuTaNbHON MIKajIe TPEBOTH U
nenpeccun y narnueHtoB Ol causmnace Ha 60,0% (p<0,0001),
I'C —1na31,0% (p<0,001).
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O HMBETMPOBAHUU TMPEOONIATAHNs CUMITIATHYECKOM aKTHBHO-
CTHU B perJ'lS[Lll/lH cepz(etu-loﬁ JACATCIIBHOCTH CBUACTCIIHLCTBOBA-
Jla TUHAMHUKa MOKa3aTelnell KapIuOWHTEpBajorpaduu: MHICKC
HANpPsDKCHUsT aJanTalMoOHHBIX nporeccoB B OI' cHu3mics Ha
45,8% (p<0,001), I'C — na 14,3% (p<0,01).

HeoOxomuMo OTMETHTH, YTO HpPHUMEHEHHEe (UTOTepanuy B
BUJIC IICHHBIX KOKTEIIEH U peKTalbHBIX CYNIIO3UTOPUEB Ha OC-
HOBE I'yCTOTO 9KCTPAKTa COJIOJKH rojioif B 00eHX rpymrmax cro-
CcOOCTBOBAJIO CHWKCHUIO YPOBHS IIMLIUPPU3UHOBOI KHCIOTHI B
ceiBopoTke kpoBu: B OI" — Ha 45,5% (p<0,01), B 'C — na 22,2%
(p>0,05).

MarpuuHblii KOPpENALMOHHBIA aHaIU3 I10Ka3aj CONpPSDKEH-
HOCTb CHMIKCHHSA HMHJACKCA HAIPSIXKCHUA aJallTallMOHHBIX IIPO-
neccoB ¢ JauHpiMu THIX (r=-0,58; p<0,001), ypoBHEM ruiup-
PH3MHOBOM KUCIIOTHI B CbIBOpOTKE KpoBH (r=-0,63; p<0,001).

Iocne mpoBeneHHOW amMOynaTOpHOH MEAMIMHCKOW peadu-
JIMTallud NAalUCHTOB, IMNEPEHECHINX HOBy}O KOpOHaBprCHy}O
urdekunro COVID-19, no pa3paboTaHHOI HAMH METOJIHMKE, 10~
CTOBCPHO 3Ha4YMMas IIOJIOKUTE/IbHAsA AUHaAMHUKa OTMEYaJ1acb B
91,2% cnyuaes, Torna kak B ['C — Bcero B 76,7%.

OueBuznHOE A0CTOBepHO 3HauuMoe (p<0,05) ymydmienue
KIMHUKO-(QYHKIIMOHAIBHBIX W OMOXMMHYECKHX ITOKa3arelei
y MalUEeHTOB ¢ IMOCTKOBUIHBIM CHUHAPOMOM OOYCJIOBJIEHO, BO-
IEPBLIX, HCIOJIB30BAHUEM l'lPlT]:eBOfl MPIHepaJ'[bHOIjl BOJBI B
o0enx rpymmax, KypcoBoil nmpueM KOTOpOH crocoOCTBYyeT MO-
OMIM3alMU CAaHOTEHETUYECKUX PE3ePBOB OpraHH3Ma, KOPPEeK-
UM MeTa0OJIMYECKUX IpoLeccoB. Bo-BTopwiX, B HacTosIIce
BpeMsl B JIYCHHH OOJBHBIX C HOBOW KOPOHABUPYCHOW MH(EK-
et COVID-19 npennouTeHus 3aciyHUBaeT TapreTHOE BO3-
JIeWCTBHE Ha BUPYC, JUIS Yero HaMH B O0eHX Ipymmax ObUIH
UCIIOJIB30BaHbl (hUTOIpEapaTsl OMOJOTUUSCKH aKTHBHBIX CO-
CJIMHCHUH KOPHS COJIOJIKM B BUJC TICHHBIX KOKTEHJICH M peK-
TaJNBHBIX CYIIIO3UTOPHEB, OOJANAIONMX MMMYHOMOIYIUPYIO-
UMY, TPOTHBOBOCHAIUTEIBHBIMY, (UOPHHOIUTUUCCKIMH,
MeMOpaHOAKTUBHBIMHU d(p(eKTaMu, KOTOpbIe CIOCOOCTBOBAIH
CYIIECTBEHHOMY MOBBILICHHIO Y PEKTUBHOCTH peaduiInTaru-
OHHBIX MEpONpUsATHH. B-TpeTbux, pazpaboTaHHbIIl IATHIOP-
CKHMH KypOPTOJIOTaMH METO/| IPUPOIHON adPOHOHODUTOTE-
panuu — coueTaHue J03UPOBAHHON TPEHUPYIOIIEH XOAbObI U
HAMPaBICHHOW KJIMMATONaHAMIAQTOTEpaNny, O00JIaIa0IIHi
AaanTOrCHHBIM, AHTUCTPECCOPHBIM, BaFOTOHl/ISI/Ipy}OLI.ll/IM
neyeOHbIMU Y deKTaMu, B coueTaHUU ¢ P3NISCKUMHU TPEHHU-
POBKaMH U ICUXOTEPANKEH CIOCOOCTBYET MOBBIICHHUIO a1all-
TALMOHHOTO ITOTEHIMAJIa, BOCCTAHOBJICHUIO OalaHca Mexay
CHUMIIATHYECKUM W mapacumnarudeckum otaenamu BHC.
[Tpu 5TOM TpexkpaTHOE MpOBeAeHUE (PU3MUSCKUX YNparKHe-
HUIl U rpyNIIOBON NCUXOTEpaNuU Ha TpexX IUIOMAAKaxX Iapka
C ONTUMAaJIbHBIM PEXKXUMOM IIPUPOIHOHN a3ponoHMU3aLUH 00e-
crieymuBacT CyLLIeCTBeHHOe CHUXXCHHUE HWHTCHCUBHOCTU TpEC-
BOYXXHO-ACIIPECCUBHBIX HpOﬂBHeHHﬁ, IMOBBILICHUE TOJICPAHT-
HOCTH K (PM3UYECKON HArpy3Ke.

BriBoa. Pa3paborana HOBasi METOMKA MEIUITMHCKOM peadu-
JIMTalluy MalUEHTOB C MMOCTKOBUAHBIM CHUHIAPOMOM Ha aM6yJ1a—
TOPHOM 3Tall€ ¢ UCIIOJIb30BAHUEM (bl/ITOTepal'lI/II/I B BUIC I'yCTOI'O
9KCTPaKTa KOPHS COJIOAKH U IPUMEHEHHEM Ha MaplIpyTe Cpea-
HETOpPHOr0 IPHUPOIHOro napka Kypopra Hampuuk npuponHoit
a’poroHoduUTOTEpaIiK, JIedeOHOH (DU3KYIBTYpHI, IICUXOTEpa-
MU, JOCTOBEpHO 3HaYnMO (p<0,05) cnocoOcTByOMIast ONTUMU-
3alMU PeadMIINTAIIMOHHBIX MEPOIIPHUSITUH.
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SUMMARY

NATURAL THERAPEUTIC FACTORS IN MEDICAL REHABILITATION OF PATIENTS
WITH POST-COVID-19 AT OUTPATIENT TREATMENT STAGE

12Kaisinova A., *Achabaeva A., ‘Starokozhko L., “‘Gaydamaka 1., SKaisinova E., Kazakov V.

!FSBI North Caucasian Federal Scientific and Clinical center of Federal Medical and Biological Agency, Essentuki,
’Pyatigorsk Medical and Pharmaceutical Institute, a branch of Volgograd State Medical University of the Ministry of Healthcare
of Russia, Pyatigorsk; *Medical Institute of FSBEI HE Kabardino Balkarian State University named after H.M. Berbekov, Nalchik;
‘FSBEI HE Stavropol State Medical University of the Ministry of Healthcare of Russia, Stavropol; *Federal SBEI HE First Moscow
State Medical University named after .M. Sechenov of the Ministry of Healthcare of Russia (Sechenov University), Russia

The purpose of the research is to study therapeutic efficiency
of medical rehabilitation of patients with Post-COVID-19 syn-
drome at outpatient treatment stage including natural therapeutic
factors and phyto products in rehabilitation programme.

In Nalchik resort 64 patients suffering from corona virus dis-
ease COVID-19 have been examined. They were distributed
into 2 groups. 30 patients of the group of comparison were pre-
scribed mineral water «Nalchik», exercise therapy, foam cock-
tails and rectal suppositories with thick licorice root extract. 34
patients of the main group additionally had natural aeroiono-
phyto therapy along the route of mid-mountain natural park of
Nalchik resort in combination with exercise therapy and group
psychotherapy in park curative grounds and nitrogen thermal
baths. The effectiveness was assessed with the help of the scale
«Medical Research Council» (mMRC), the level of glycyrrhic
acid in blood serum, functional tests, cardiointervalography in
dynamics.

The conducted comparative analysis proved the ability of
natural therapeutic factors to influence the main life-supporting
body systems positively. Therefore, the patients of the main
group had a reduction of apnea by 29,4% (p<0,01) in compari-
son with the primary data, increase in adaptation capacity, on
average, by 42,4% (p<0,01), improvement of physical activity, on
average, by 36,2% (p<0,01), normalization of hemodynamic pa-
rameters. It was significantly better (by 20-25%, p<0,05) compared
to the treatment in the group of comparison. There has been de-
veloped a new method of medical rehabilitation of patients with
Post-COVID-19 syndrome at outpatient treatment stage including
phytotherapy with licorice root extract and natural aeroionophyto
therapy, exercise therapy, psychotherapy along the route of mid-
mountain natural park in Nalchik resort, which significantly pro-
motes (p<0,05) optimization of rehabilitation activities.

Keywords: post-COVID-19 syndrome, medical rehabilita-
tion, natural therapeutic factors, phyto products.

PE3IOME

MPUPOJTHBIE JEYEBHBIE ®PAKTOPBI B MEJUIIMHCKOM PEABMJINTALIMA MMAITMEHTOB
C IOCTKOBUJHBIM CUHAPOMOM HA AMBYJIATOPHOM 3TAIIE

LZKaiicunoBa A.C., *Aua6aeBa A.B., ‘Crapokoxko JLE., ‘Taiinamaka U.H., Kaiicunosa E.K., SKazakos B.®.
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Lenp nccnenoBanus - ONPEEIUTh TEPATEBTHUCCKYIO 3D pek-
TUBHOCTh MEAMIIMHCKON peabMIMTaluy MalUeHTOB ¢ MOCTKO-
BUJIHBIM CHHJPOMOM Ha aMOyJ1aTOPHOM 3Tare ¢ BKIIOUEHUEM B
peabmInTaunoHHbIE IPOTrPaMMbI IPUPOIHBIX JIeYeOHBIX (PaKTO-
POB U QuTOIpEnaparoB.

B ycnoBusix xypopra Hansuuk nHaOmiopanuce 64 manueHra,
nepeHecunx KopoHaBupycHyro undpekuuo COVID-19. Bonb-
Hble OBLIM paclpeneneHbl Ha 2 TPYNMbl: IPYIITy CPaBHEHHS
coctapunu 30 mManueHToB, KOTOPbIE MONyYaad MUTHEBYIO MH-
HepasnbHy10 Boxy «Hambunky, neueGHyo GU3KyIbTypY, HEHHbIE
KOKTEHIIN U PEKTaJIbHBIE CYNIO3UTOPUH C TYCTBIM 3KCTPAKTOM
KOPHSI COJIOJKH; OCHOBHYIO TPYIIy COCTaBWIM 34 MalueHTa,
KOTOPBIM JIOTIONIHUTENBHO HAa3HAuY€Ha MPUPOAHAs adpPOHOHO-
¢duToTEpanys Ha MapIIpyTe CPEAHETOPHOTO MPHUPOIHOTO Map-
ka Kypopra Hanpunk B coderanuu c jiedeOHON (GU3KYIBTYpOii
U IPYIIIOBON NCUXOTepanuel Ha Je4eOHbIX IUIOMAIKaxX Mapka.
Ornenka 3Q()EeKTUBHOCTH JI€UEHHs NTPOBEICHA C MPUMEHEHUEM
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mkanbl «Medical Research Council», TocruranbHOM IIKaIbl
TPEBOTHU U JIEIPECCHU; OTIPEIEIISUIN YPOBEHb ININIIUPPU3NHOBOM
KHUCJIOTBI B CHIBOPOTKE KPOBH, (DyHKIIMOHAJIBHBIE TIPOOBI, KapHo-
MHTEPBATOrpadHIo B JUHAMHUKE.

[IpoBeneHHBI CpPaBHUTEIBHBIM aHANIW3 IOKa3al CHoco0-
HOCTb HPHUPOIHBIX Je4eOHBIX (PAKTOPOB IO3UTUBHO BO3.CH-
CTBOBAaTb HA OCHOBHBIE KM3HEOOECIEYMBAIOUINE CHCTEMBI
OpraHu3sMa: y MallMeHTOB OCHOBHOH TpYINBI B CPaBHEHHHU C
MCXOAHBIMU JaHHBIMHU BBISIBIEHO YMEHBIIEHUE OJBIIIKH Ha
29,4% (p<0,01); moBbILIeHHE aJaNTAMOHHOIO HOTEHLHA-
na, B cpeaneM, Ha 42,4% (p<0,01); ynyumenue dpuzndeckoit
AaKTUBHOCTH, B cpenHeM, Ha 36,2% (p<0,01); Hopmanuzanus
reMOJIMHAMHYECKHUX ITOKa3aTeneil. Bollieyka3aHHble MOKa3a-
TeNM TALUEHTOB OCHOBHOM Tpynmbsl Ha 20-25% mpeBbIaoT
TakoBbIe B rpymmne cpasHeHus (p<0,05).

Pazpaborannas HOBas METOAMKA MEAMIIMHCKON peaduiauTa-
I[UM TAIUEHTOB C MOCTKOBUIHBIM CHHIPOMOM C HCHOJIB30Ba-
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HHUEM Ha aMGyHaTOpHOM aTane (I)I/ITOTepal'll/ll/l B BHUJE T'yCTOI'O
9KCTPAKTa KOPHSI COJIOAKU M IPHMEHEHHEM Ha MapLIpyTe Cpe/-
HETOpPHOrO IPHUPOIHOro napka Kypopra Hampuuk npuponHoit
a’poroHoduTOTEpaIiy, JIedeOHOW (DU3KYIBTYpBI, IICUXOTepa-
UM 1octoBepHO 3HaunMo (p<0,05) crocoOCTBYeT onTUMHn3a-
MU PeadMINTALOHHBIX MEPOIIPUSITHIL.
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INFLUENCE OF VARIOUS FACTORS ON THE VITAMIN D LEVELS
IN MENOPAUSAL WOMEN LIVING IN KVEMO KARTLI

"Panchulidze M., 2Grdzelidze T., 'Kvanchakhadze R.

"University of Georgia, *Akaki Tsereteli State University, Kutaisi, Georgia

Vitamin D, the same as calciferol, the “vitamin of the sun”,
the hormone D is produced endogenously in the skin with the
help of the sun’s ultraviolet rays. Vitamin D enters the human
body from the surface of the body and is converted into an active
form in the liver and kidneys, Vitamin D belongs to the group
of fat-soluble vitamins and is also present in food, although in
very limited quantities. It participates in the metabolism of cal-
cium and phosphorus, plays an important role in the functioning
of the musculoskeletal system, although in recent years special
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importance has been attached to the treatment and prevention
of diseases such as diabetes, tuberculosis, cardiovascular, ner-
vous, autoimmune diseases, and others [3]. Its role as an im-
munomodulator was particularly prominent during the Covid 19
pandemic.

The history of the study of vitamin D dates back to ancient
times when historical sources described disease rickets in chil-
dren associated with vitamin D deficiency. Approximately 1
billion people worldwide have vitamin D deficiency and it is
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mainly reported in the elderly, obese and hospitalized patients.
Vitamin D synthesis is closely related to human lifestyle, eat-
ing habits, fortified food intake, alimentary obesity, reduced ex-
posure to the sun, sex, clothing style, aging (above 50 years),
socioeconomic status, social status, life In megapolis, skin pig-
mentation, degree of air pollution, etc [2,5,6].

According to recent ranking publications, vitamin D defi-
ciency during postmenopause is sharply highlighted, vitamin D
deficiency in women during this period correlates with meta-
bolic syndrome, arterial hypertension, ischemic heart disease,
dyslipidemia, diabetes mellitus, and others. Relatively scarce
information is available on menopausal women with vitamin
D deficiency and its association with various environmental
factors. The cause of vitamin D deficiency during menopause
may be various, e.g metabolic changes in the woman during the
menstrual period and Body mass index, nutritional characteris-
tics [8]. Considering the fact, that vitamin D deficiency during
menopause can act as a predictor of complications developed in
postmenopause, special attention should be paid to studying its
level in this period [1]. To overcome vitamin D deficiency, rec-
ommendations should concern not only clinical factors but also
the duration of exposure to sunlight, skin pigmentation, eating
habits, age, sex, weight index, clothing and work style charac-
teristics, air pollution, season, etc.

At present, there is no population study on D deficiency in
Georgia, according to which data on vitamin D deficiency can be
summarized in terms of gender, ethnicity and age. However, the
National center of disease control of Georgia in collaboration
with the center of disease control of Atlanta had been working
on a project “Strengthening Micronutrient Deficit Surveillance
in Georgia”(2018-2019). The aim of the project was to estab-
lish an effective system of nutritional supervision and to obtain
basic information on micronutrient deficiencies. In 4 selected
regions, Tbilisi, Kakheti, Adjara, and Samegrelo, 5 nutritional
status indicators were studied: iron, calcium, vitamin D, folate,
and iodine. Vitamin D deficiency was present in about 32% of
the children examined, calcium deficiency in about 18%. Signs
of rickets were detected in 32% of children aged 1 to 2 years.

Based on international experience, it is interesting to study the
quality of health and level of D vitamin in Menopausal females,
from a region with an ethnically diverse population and industrial
production, playing an important role in the country’s economic de-
velopment. Kvemo Kartli is a good example of such a region.

Considering above mentioned issues, the attempt to study the
prevalence of vitamin D deficiency in the blood, even in certain
groups of the population, is particularly important and useful in
the country, in order to strengthen lifestyle modification recom-
mendations as well as drug prevention strategies.

The aim of the study was to study the level of vitamin D in
menopausal women aged 47-54 living in Kvemo Kartli region
(in particular, in the city of Rustavi and its surroundings); to
determine the relationship between various factors and vitamin
D deficiency; to formulate recommendations about efficient pre-
ventive activities based on epidemiologic study results.

The following tasks were identified to achieve the aim of the
study.

1. To single out the target group of menopausal women aged
47-54, living In the Kvemo Kartli region (in particular, in the
city of Rustavi and its surroundings)

2. To determine the relationship between the degree of exposure
to the sun, type of work, clothing style, season, air pollution and
other factors with the level of vitamin D in the same population,
Using descriptive and analytical methods of the study results.
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3.To develop recommendations for effective preventive ac-
tivities to reduce the prevalence of vitamin D deficiency in the
blood and to reduce the burden of menopausal complaints and
complications in the population of women aged 47-54.

Material and methods. Cross-sectional (prevalence) re-
search was conducted in three different medical institutions in
Rustavi with a high number of patients. The study population
involved women aged 47-54 years who had not received vitamin
D supplements or other food supplements in the last 2 months.
It was also taken into account that these women should not have
had diseases that alter the metabolism of vitamin D, such as
disease of liver and kidney, metabolic disorders of the bones,
malabsorption, hypercortisolism, malignant tumors, sedentary
lifestyle> 1 week, having history of taking drugs affecting bone
marrow etc.

The research was conducted using standard questionnaire ,
which revealed various factors affecting the level of vitamin D
(sun exposure, clothing style, traditions, type of work, frequency
of use of sunscreens, being outdoors during the day and work-
ing, nutritional characteristics, social conditions, etc.) as well as
Demographic characteristics. Half of the study population un-
derwent blood vitamin D screening in late autumn, the other half
in spring (April, May).

The study population was selected among women visiting
clinics due to various medical issues.

The abnormal course of menopause was not a criterion for
inclusion in the study. Vitamin D level in blood plasma was as-
sessed by determining the 25 (OH) D by the immunoenzymatic
method.

Results and discussion. Of the 198 females surveyed, 53%
was from urban-area and 47% from rural area.

25%

20%

15%

¥ % of respod

10% -

2%
47y 48y 49y 50y 51y 52y 53y 54y

Fig. 1. Age distribution of respondents

According to the nationality, the respondents were distributed
as follows: Georgian - 108 (55%), Azerbaijani - 75 (38%), Ar-
menian - 6 (3%) and Russian - 9 (4%).

4% 3%
\ ¥ Georgian
u Azerbaijani
Russians
Armenian

Fig.2. Distribution of respondents by nationality

In Georgia (Kvemo Kartli region) most of the food is not forti-
fied with vitamin D, therefore the synthesis and level of vitamin
D in the blood of women living in this region should largely
depend on the effects of sunlight. There are various factors to

consider, including the style of dress.
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Fig. 3. Distribution of respondents by place of residence

The style of women’s clothing and dress in the Kvemo Kartli
region is conditioned by ethnic and religious diversity. Europe-
an, Eastern and local (Caucasian) styles make a great contribu-
tion to the development of the culture of dress and clothing. The
socio-economic level of women living in Kvemo Kartli is not
different from each other and does not depend on their ethnic
origin. Over the past decades, their attire, food traditions have
undergone a transformation and are now approaching urban
standards.

As mentioned, the majority of respondents were Georgian
-108 (55%) and Azerbaijani-75 (38) women. Accordingly, we
studied the style of dress of women of this nationality at the
level of vitamin D, in contrast to Georgian women in this region,
Azerbaijani women often wear headscarves for cultural and re-
ligious reasons, thus helping to limit the impact of sunlight on
the skin and vitamin D synthesis in the skin. Respondents were
divided into 3 categories based on their clothing: open style,
closed style and headscarf.

= 32% L
0% = —_

headscarves 777-\_\_\_4“
open clothes

u Georgian
u Azerbaijani

closed clothes

Fig. 4. Percentage distribution of respondents by nationality
and style of dress

32% of Georgian respondents wore closed clothes and 68%
wore open clothes. None of them wore headscarves. The results
of the analytical study revealed a statistically significant correla-
tion between dress style (females wearing closed clothes and
headscarves) and vitamin D deficiency (OR) = 8.0 95% CI (1.0
-64.1). This result suggests that clothing style may affect vitamin
D levels. And is consistent with data from many international
studies.

The level of vitamin D in the blood is also affected by the time
of exposure to the sun [4]. Consequently, the distribution of the
respondents based on their work style and location (indoor or
outdoor) characteristics was interesting. The survey found that
35% of respondents were mentally engaged in their work, while
65% were engaged in physical work, of which 68% worked in-
doors and 32% were employed outdoors.

77% of respondents with adequate levels of vitamin D were
physically active. It should also be noted that none of the re-
spondents working in the open space were deficient in vitamin
D. The majority of respondents, regardless of nationality, spent
relatively little time in the open space except for working hours,
which can be explained by the social isolation and quarantine
regulations in place at Covid 19, so no significant difference or
impact on vitamin D levels was observed in this regard.

Vitamin D levels are greatly influenced by the use of sun-
screens. In this regard, the data on the use of these creams by
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women living in the Kvemo Kartli region did not differ from
each other, in most cases sunscreen had not been used by these
women, so it was impossible to establish any correlation be-
tween the quality of sunscreens and vitamin D levels.

As already mentioned, Kvemo Kartli region is second only to
Thilisi in terms of industrial production. It is therefore interest-
ing to determine the impact of mining industrial pollution on the
health of the population and in particular on vitamin D levels. In
recent international publications, there is common talk about the
correlation between air pollution and D vitamin deficiency. For
instance, there was a positive correlation seen between rickets
and air pollution in Teiran, Iran.

A lot of surveyed women lived in rural areas (especially
women of Azerbaijani nationality) and there was no statistical
information about possible air pollution near their homes or
workplaces, so the impact of the above-mentioned risk factor
was not studied.

Vitamin D levels in the blood are often affected by the season
of year [7]. For example, in summer and early autumn, the risk
of vitamin D deficiency is reduced by 70% compared to winter,
so one of the interesting issues was to determine the correla-
tion of vitamin D levels in menopausal women in Kvemo Kartli
with seasonal variability. Blood vitamin D levels were studied
in 50.5% of respondents in autumn and in 49.5% of respondents
in spring.

The number of Respondents having vitamin D levels in the
range of 1-10 ng/ml (%) was 10 times higher in spring compared
to Autumn. Respondents having vitamin D levels in the range of
10.9- 29.9 (88%) was much higher compared to women who ex-
perienced the same deficit (52%) in the spring. Vitamin D levels
within the norm (above 30 ng/ml (%)) were higher in the autumn
than in the spring . These differences could be derived from not
only seasonal changes, but also other factors contributing to vi-
tamin D synthesis.

=/autumn = spring

10.9-29.9 ng/ml /

.>30ng/ml

1-10ng/ml

Fig. 5 Distribution of Respondents by season, during which
Survey was done and Vitamin D Levels

As for the proportional distribution of respondents based on
nationality and blood levels of vitamin D, establishing any regu-
larity was not possible. Among Azerbaijani women, Vitamin D
deficiency ranged in 1-10 ng/ml (%) was not seen at all, insuf-
ficiency of vitamin D level ( 10.9-29.9 ng/ml (%)) was seen in
60%, which was also a better indicator compared to Georgian
women.

Regarding having adequate levels of VItamin D, Azerbaijani
women had better rates - (40%), compared to Georgians (16%).
Better levels of vitamin D in the blood of Azerbaijani women
compared to Georgians can be explained by various factors af-
fecting the synthesis and concentration of vitamin D. For ex-
ample, as noted, only 17% of Azerbaijani women live in cities
and 83% in rural areas, so they are likely to spend more time out-
doors (in vegetables and gardens), which once again confirms
the impact of sun exposure on vitamin D levels. In addition, the
period and duration of outdoor work were also important. Re-
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garding this issue, there was no statistically significant differ-
ence between Georgian and Azerbaijani women.
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Fig. 6. Distribution of respondents by nationality and blood
level of vitamin D

51 Azerbaijani and in 47 Georgian respondents were tested for
vitamin D in spring. The percentage corresponds to this number
of respondents.

The study found that 21% of Georgian respondents in the
spring had a vitamin D level in the range of 1-10 ng/ml (%),
and no significant deficiency was found in any of the Azerbai-
jani women, which may be related to their lifestyle, in particular
throughout the year. That could be related to working in an open
space in the village. As for vitamin D level in ranges of 10.9-
29.9 ng/ml (%), there was no significant difference observed be-
tween Georgian and Azerbaijani respondents during the spring
season.
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Fig. 7. Distribution of respondents by nationality and blood
level of vitamin D (spring)

24 Azerbaijani and 61 Georgian respondents were tested for
vitamin D in their blood in autumn. The percentage corresponds
to this number of respondents. during this season, severe vita-
min D deficiency was detected only in Georgian respondents,
with no statistical difference in levels within the normal range of
vitamin D between Azerbaijani and Georgian women.
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Fig.8. Distribution of respondents by nationality and blood
vitamin D level (in autumn)

Overall, an Adequate level of vitamin D in the blood (>30 ng/
ml) was seen in 24% of respondents, insufficiency in 70%, and
deficiency in 6%. The majority of those diagnosed with vitamin
D deficiency in the blood - 90% are urban residents. 77% of
respondents with adequate levels of vitamin D in the blood are
involved in physical work. It should also be noted that none of
the respondents working in open spaces had a deficiency of vi-
tamin D in their blood.

This variability in the data suggests that except for common
risk factors, it is recommended to consider many other aspects/
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issues which can lead to vitamin D deficiency in menopausal
women, such as characteristics of Menopause (Physiological
or Pathological), Family History, different Endocrine diseases,
menopause-related chief complaints, BMI, nutrition etc

The degree of correlation between risk factors and vitamin D
deficiency in the blood was determined by bivariate analysis. A
statistically significant correlation was found between the risk
factors, we had assessed and the presence of vitamin D defi-
ciency:

1. Correlation Between the season of determining the level of
vitamin D in the blood and the level of vitamin D, in particular,
the chance of having a deficiency of vitamin D in the blood in
spring is 11 times higher than in autumn (odds ratio (OR) = 11.3
95% CI (1.4-90.6).

2. Correlation Between the type of work (less physical activ-
ity) and vitamin D deficiency (OR) = 3.5 95% CI (1.1-12.6),
77% of respondents with adequate levels of vitamin D in the
blood do physical type of work. work with less physical activity)

3.Correlation between dress style (closed garments and heads-
carves) and vitamin D deficiency (OR) = 8.0 95% CI (1.0 -64.1).

100

80

60

40 High

20

0 A | l | A
study season work with less  dress style
(spring) physical activity

Fig. 9. Prevalence of the odds ratio (OR) between the study
season (spring) and the deficiency of vitamin D, Between less
physical activity and vitamin D deficiency; Between dress style
and vitamin D deficient levels

Conclusions. Thus, the study showed that 24% of the meno-
pausal women involved in our study, living in Kvemo Kartli
had adequate levels of vitamin D (=30 ng/ml), and 76% of the
women had vitamin D deficiency/insufficiency in the blood. The
majority — 90% of those diagnosed with vitamin D deficiency
are urban residents, 77% of respondents with adequate levels
of vitamin D in the blood do physical work. At the same time,
none of the respondents working in the open space and ethni-
cally Azerbaijani and examined in the fall had a deficiency of
vitamin D in their blood.

Considering the correlation with the above-mentioned issues
related to vitamin D deficiency, special attention should be paid
to different factors contributing to vitamin D deficiency/ insuffi-
ciency in menopausal women, such as the degree of exposure to
the sun and various aspects related to it, evaluation and preven-
tion of vitamin D deficiency prevalence. High variability of vi-
tamin D levels in women during menopause suggests that other
factors may play a role in the synthesis and maintenance of the
level of vitamin D.

Accordingly, It is genuinely crucial to formulate recommen-
dations to reduce the burden of complaints and complications of
menopause and plan preventive activities.
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SUMMARY

INFLUENCE OF VARIOUS FACTORS ON THE VITA-
MIN D LEVELS IN MENOPAUSAL WOMEN LIVING IN
KVEMO KARTLI

"Panchulidze M., 2Grdzelidze T., 'Kvanchakhadze R.

"University of Georgia; *Akaki Tsereteli State University, Kutai-
si, Georgia

The aim of the study was to study the level of vitamin D in
menopausal women living in Kvemo Kartli region; to determine
the relationship between various factors and vitamin D deficien-
cy; to formulate recommendations about efficient preventive ac-
tivities based on epidemiologic study results.

Research methods and materials: Cross-sectional (prevalence)
research was conducted in three different medical institutions
in Rustavi with a high number of patients. The study popula-
tion involved women aged 47-54 years who had not received
vitamin D supplements or other food supplements in the last 2
months. The research was conducted using standard question-
naire, which revealed various factors affecting the level of vita-
min D, as well as Demographic characteristics. Half of the study
population underwent blood vitamin D screening in late autumn,
the other half in spring.

The study showed that 24% of the menopausal women in-
volved in our study, living in Kvemo Kartli had adequate levels
of vitamin D (=30 ng/ml), and 76% of the women had vitamin
D deficiency/insufficiency in the blood. The majority -90% of
those diagnosed with vitamin D deficiency are urban residents,
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77% of respondents with adequate levels of vitamin D in the
blood do physical work. At the same time, none of the respon-
dents working in the open space and ethnically Azerbaijani and
examined in the fall had a deficiency of vitamin D in their blood.
A statistically significant correlation was found between the risk
factors, we had assessed and the presence of vitamin D defi-
ciency: Correlation Between the season of determining the level of
vitamin D in the blood and the level of vitamin D, in particular, the
chance of having a deficiency of vitamin D in the blood in spring is
11 times higher than in autumn (odds ratio (OR) =11.3 95% CI (1.4-
90.6); Correlation Between the type of work (less physical activ-
ity) and vitamin D deficiency (OR) = 3.5 95% CI (1.1-12.6), 77%
of respondents with adequate levels of vitamin D in the blood do
physical type of work. work with less physical activity); Correlation
between dress style (closed garments and headscarves) and vitamin
D deficiency (OR) = 8.0 95% CI (1.0 -64.1).

Considering the correlation with the above-mentioned issues
related to vitamin D deficiency, special attention should be paid
to different factors contributing to vitamin D deficiency/ insuffi-
ciency in menopausal women, such as the degree of exposure to
the sun and various aspects related to it, evaluation and preven-
tion of vitamin D deficiency prevalence.

Keywords: vitamin D, menopausal women, exposure to the
sun, physical work, deficiency.

PE3IOME

BJIUSIHUE PA3JINYHBIX ®PAKTOPOB HA YPOBEHb
BUTAMHUHA D B IIEPHUO/J MEHOIIAY3bI ¥V KEH-
IWH, NPOXUBAIOIINUX B PEI'MOHE KBEMO
KAPTJIN

Manuymunze M.B., ‘I'pazemunze T.C., 'Kanuaxanse P.I.

"Vuusepcumem I'pysuu, Tounucu,; *Tocyoapcmeennviii ynusep-
cumem um. Axaxus Llepemenu, Kymaucu, I py3us

Lenbto mccnenoBaHus SIBUWIOCH ONPEACNICHUE BIUSHHUSA BO3-
JIEHCTBUS CONTHEYHOTO CBETa B IIEPHOJ] MEHOIIAY3bl Ha MOITYJILUIO
JKEHIIMH, TPOKUBArOIIHX B perrone Kesemo Kaptiu, u paspaborka
9 GEeKTUBHBIX MPOPUIAKTUUESCKHX MEP C YUETOM SITHAESMHUOJIOIH-
YECKHUX JAHHBIX.

[IpoBeneHo kpocc-CeKIMOHHOE MoNepeyHoe uccnenosanue. Ha-
omonanuch 198 xeHimH B Bo3pacte 47-54 1., KOTOpbIE HE IOMY-
YaJTH MUILIEBbIe J0OABKH U MPeTiaparhl, CoAeprkariie Butamut D, B
TeYeHHE NOCIeIHUX 2 MecsLeB. 110 HalMOHAIbHOCTH PECIIOHACH-
ThI PACIPE/ICIHIINCH CIISAYIOIINM 00pa3oM: rpy3uHkH - 108 (55%),
asepOaitmxanku - 75 (38%), apmstaki - 6 (3%), pycckue - 9 (4%).

HHCTpyMEHTOM HCClIeIOBaHUs CIIy)KMJIa CTaHAapTHas aH-
KeTa, B KOTOPOi, HApsLy ¢ pa3inuYHbIMH (akTopamu, BIHs-
IOIIMMU Ha CoJepkaHue BuTaMuHa D, ompenesnsuch emMo-
rpadpuueckue nmokasarenu. Y 99 (50%) jKECHIIMH CKPUHUHT
KPOBHU Ha BUTaMUH D BBINOJIHEH MO3/IHEH OCEHbIO, Y OCTANIb-
HBIX - BECHOM.

[Tokazarenu BuTamuHa D B KpOBH B mpenesiax HOPMBI
(=30 ur/mun) BeisBieHs! y 47 (24%) pecrioHICHTOB, Hel0CTa-
Touroctb (10,9-29,9 ur/vi) - y 139 (70%) u nepuuur (1-10 Hr/mn) - y
12 (6%). Cpenn nun ¢ aepunurom Butamuna D B kpoBu 90% —
JKUTEIH ropoya, 77% u3 Hux ¢usmyecku akTuBHble. Hu y oo
13 ONPOIICHHBIX OCEHBIO KCHIINH, a TAKXKe pabOTaI0IUX Ha OT-
KPBITOM BO3yXe U Yy 3THHYECKHX a3zepOailpkaHoK 1eUIUT BH-
tamuHa D B KpoBU He oTMeuancs. J|ByMepHbIil aHaIu3 BBIIBUI
CTaTUCTUYUECKH 3HAUMMYIO KOPPEJISLIHIO MEXAY A(HHUIIUTOM BH-
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TamMuHa D 1 HeKOTOpbIMU (haKTOpaMM PHCKA, B YaCTHOCTH BEPO-
STHOCTB HaNM4Ks AeduunTa BuTaMuua D B KpOBH BeCHOM Oblia
B 11 pa3 BhIlIe, YeM OCEeHbIO - OTHOIICHUE mancoB (OR)=11.3
95% CI (1.4-90.6); mexay THHOM padoThI ((pHU3nuecKas HHaAK-
TuBanwms) u aepurmurom Butamuaa OR=3.5 95% CI (1.1-12.6);
CTHJIEM OZICXKIbI (3aKpbITasi OACKIA U TOJIOBHBIE YOOPHI) H Jie-
¢unmrom Butamuaa OR=8.0 95% CI (1.0 -64.1).

PesynbraThl IPOBEIEHHOTO HCCISIOBAHUS MO3BOJISIIOT 3a-
KJIIOYUTh, YTO BO BPEMsI MEHOIAy3bl 0c000e BHUMaHHUE Ce-
JyeT YIAeJsTh AeTepMUHAHTAM YPOBHS BUTaMuHa D - mpeObi-
BaHME KCHIIMH Ha COJHIIC U CBS3aHHbBIC C DTUM pa3iIHuHbIC
ACTICKTBI.
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ASSOCIATION OF IL-10 AND RESISTIN IN APPARENTLY HEALTHY ELDERLY POPULATION

Jgarkava M., Pantsulaia I., Rukhadze R., Karanadze N., Chikovani T.

Tbilisi State Medical University, VI. Bakhutashvili Institute of Medical Biotechnology, Georgia

There is a growing body of evidence suggesting that the
elderly population is characterized by chronic low-grade in-
flammation (“inflammaging”), which is may contribute to the
development of cardiovascular, autoimmune, cancerous and
other medical disorders. Age associated inflammation can be
caused by a decrease in the level of IL-10, one of the anti-
inflammatory cytokines during aging [2,8]. IL-10 is mainly
produced by macrophages and is responsible for suppressing
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inflammation. It inhibits macrophage activation, antigen pre-
sentation and pro-inflammatory cytokine (IL-6, TNF-a, IL-
1B) secretion and activation. Moreover, the results of various
studies show that IL-10 attenuates the inflammation associ-
ated with aging and improves insulin signal and glucose me-
tabolism in skeletal muscle. IL-10 also is involved in patho-
genesis of many autoimmune inflammatory diseases such as
chronic inflammatory bowel disease, rheumatoid arthritis,
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systemic lupus erythematosus, and multiple sclerosis [25].
Therefore, IL-10 may be one of the important biomarkers for
the detection of inflammatory processes during aging [25]. In
addition to its anti-inflammatory properties, the binding of
IL-10 to adipose tissue is very important. In rats, IL-10 also
affects adipocytes and may be considered as a therapeutic
agent for the prevention of age-related glucose metabolism.
Adipocytes, which increase in overweight individuals, syn-
thesize various adipokines that directly or indirectly affect
the number and balance of cytokines, which in turn further
aggravates the inflammatory status.

Circulating resistin is one of the pleiotropic adipokine,
impairing endocrine, paracrine and autocrine mechanisms. It
participates in inflammation, as well as in pathologic process-
es such as endothelial dysfunction, thrombosis, angiogenesis
and smooth-muscle cell damage [1,10,20,26].

Expression and secretion of resistin by mononuclear cells
is due to inflammatory factors [22] that increase circulating
resistin levels. A vicious circle is formed where resistin exac-
erbates inflammation [16,27]. It is also involved in develop-
ing atherosclerotic and cardiovascular diseases [3,7,13,18],
non-alcoholic fatty liver, osteoporosis, cancer, asthma, Crohn
disease, chronic kidney failure, metabolic and autoimmune
pathologies (Diabetes mellitus type 2, systemic lupus erythe-
matosus [13].

Resistin expression in cancer cells is associated with their
aggressive nature [9]. Moreover, resistin regulates the pro-
duction of MMPs and the secretion of VEGF, which is impor-
tant in the process of neoangiogenesis and metastasis [18].

Moreover, several studies have found that metabolic disor-
ders are less likely to be detected in the children of centenar-
ians expressed lower prevalence of metabolic disturbances
compared with age-matched control group [23]. According to
Ostan et al. children of centenarians showed more “healthy
aging” and different metabolic disruptions [15,29]. Regu-
lation of circulating adipokines, cytokines and metabolic
mediators was also diverse compared with children of non-
long-lived parents. In addition, it is supposed that protec-
tive phenotype against metabolic disturbances and insulin
resistance could be inherited from long-lived parents and be
relevant for healthy aging process. Although metabolic dis-
turbances were equally shown in offspring of centenarians
and control group, children of long-lived parents with meta-
bolic defects appeared healthier and their resistin levels were
lower. Centenarian offspring with MetS had lower grade of
resistin compared with a control group, but there was no dif-
ference between other inflammatory mediators(CRP, IL-6,
TNF-a and TGF-B1), adiponectin, leptin, IGF-1, leptin-adi-
ponectin ratio and resistin-IGF-1 ratio.

Based on above mentioned, the goal of our research was to
study age-related changes in the anti-inflammatory cytokine
IL-10 and adipokine circulating levels and their potential as-
sociation.

Material and methods. The study was carried out on 150
apparently healthy volunteers (from 20 to 90 years old) in the
Institute of Medical Biotechnology and Department of Im-
munology, Tbilisi State Medical University. Data were col-
lected for each individual using a special questionnaire on
age, sex, education, occupation, income, cigarette and alco-
hol consumption, physical activity, diet, body weight, height,
transmitted infectious and chronic diseases, medical treat-
ment, reproductive history in women. Individuals who were
users of immunosuppressive drugs or alcohol and/or had pa-
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thologies affecting the immune system (infectious diseases,
tumors, autoimmune and inflammatory pathologies, chronic
liver pathologies, diabetes and asthma) were not included in
the study. The study was conducted in accordance with the
terms of the Helsinki Ethics Commission and was approved
by the Bioethics Commission of the Tbilisi State Medical
University. Each individual’s participation was voluntary and
confirmed by the signature on the questionnaire.

Blood samples Collection. Blood samples were collected
in vacutainers (10ml) in the morning after an overnight fast.
Samples had been centrifuged at 1500-x g for 15 min, and
plasma was aliquoted at 1 ml portions and was kept frozen
-80C until their use in immunoassay.

Plasma levels of IL-10 and resistin were measured using
commercial ELISA set (Thermofisher scientific, USA) ac-
cording to the protocol. This assay employs the quantitative
sandwich enzyme-immunoassay technique. The intra assay
coefficient of variation was less than 5% and interassay coef-
ficient of variation was 6%. Every sample was conducted in
pairs and the mean value was used.

The general strategy of the quantitative traits analysis was
included the following main stages: 1. Preliminary descrip-
tive statistics. 2. Evaluation of statistically independent fac-
tors of the dependent variables.

Preliminary statistical calculations were performed by
means of the STATISTICA 13.0 PC statistical package (Stat-
soft, Inc, USA). Initial analyses revealed that the biochemical
indices were not distributed normally. Therefore, data were
log transformed in the following analyses. To select potential
covariates for the statistical analysis, all data were scanned
for correlations with age, gender, body height, weight, and
blood pressure. To make our study comparable to those re-
ported by others men and women were divided into two age
groups: I - <60 years; II - >60 years. Values of each vari-
able that were not normally distributed therefore were log-
transformed prior to analysis. A P-value of 0.05 or less was
deemed significant for all analyses.

Results and discussion. In the first stage of the statistical
analysis the studied biochemical parameters were scanned by
gender. The results of the obtained descriptive statistics are
presented in Table 1, where all data are shown in the original
units according to gender before their logarithmic transfor-
mation. The results of our study correspond to the standards
of healthy individuals offered by the immunoenzyme Kkits
used in the study and fit within the norm.

The results of analysis revealed that there’s a statistically
reliable difference in every parameter between female and
male except of resistin (table 1). In addition, it is important to
note that an increase in IL-10 is observed in postmenopausal
women (P<0.05, Figure 1).

In the next phase of the study, the correlation between IL-
10 and resistin plasma levels with age and other anthropometric
parameters (weight, height, SBP, DBP) was evaluated.No statis-
tically significant positive correlation was found between circu-
lating IL-10 and age in both groups (P>0.05). However, the level
of IL-10 in postmenopausal women shows an increasing trend.
It should be noted that IL-10 levels in men correlated reliably
with height and diastolic blood pressure readings (Table 2).

At the final stage of statistical analysis, the relationship be-
tween IL-10 and resistin was assessed in various groups. The
results indicate that there is a direct statistically significant
correlation between these studied variables only in women
(Table 3).
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Table 1. Descriptive statistics of studied traits according to gender
Mean=SD
(Min—-Max)
Total Men Women
Age 57.373+16.696 58.429+14.154 57.012+17.55 NS
& (21.000 - 83.00) (24.000+78.00) (21.00083.00)
Heieht 167.600+£6.832 175.429+£5.978 164.927+4.74 P<0.05
& (155.000-193.00) (165.000193.00) (155.000176.00) :
. 77.827+16.736 87.286+18.439 74.598+14.90
Weight (38.000-121.00) (51.000-121.00) (38.000-113.00) P<0.05
132.817£17.151 139.444+18.867 130.634+£16.08
SPB (100.000-180.00) (101.000-180.00) (100.000-180.00) P<0.05
DPB 77.606+9.956 82.556+11.085 75.976+9.05 P<0.05
(55.000-105.00) (65.000105.00) (55.000101.00)
4.209+10.498 1.848+0.683 5.147£12.30
IL-10 (1.211-66.55) (1.385-4.58) (1.211-66.55) P<0.05
Resistin 1447.261£757.076 1414.554+614.043 1469.934+812.63 NS
(436.830-4883.19) (668.550-2899.46) (436.830-4883.19)
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Fig. 1. Interleukin-10 levels in pre- and postmenopausal

Women

Age

Fig. 2. Age and gender related changes of circulating resistin

women
Table 2. Relationship between IL-10 and resistin plasma levels according to gender
Total Men ‘Women
Parameters
IL-10 Resistin IL-10 Resistin IL-10 Resistin
Ace .0163 .0256 -.0912 -.2507 .0154 1281
& p=.886 p=.823 p=.687 p=260 p=.908 p=.342
Height -.0006 .0312 .5889 .0431 1518 .0381
& p=.996 p=.785 p=.004 p=.849 p=255 p=778
Weight -.0291 -.0181 2642 -0112 .0055 -.0244
& p=.798 p=.874 p=235 p=.960 p=.967 p=857
Svstolic blood pressure -.1425 .0915 2852 -.1733 -.1627 2101
Y P p=213 p=.428 p=210 p=.452 p=222 p=.117
Diastolic blood pressure -.0862 -.0158 4662 -.0865 -.1158 -.0577
pressu p=.453 p=-891 p=.033 p=.709 p=387 p=.670
Table 3. Correlation between IL-10 and resistin considering sex
Resistin
Total Men Women
.1946 -2751 2537
IL-10 p=.084 p=215 p=.050
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To our knowledge, this is the first study to demonstrate
that the IL-10 is correlated with the resistin levels in post-
menopausal women. IL-10 produced by a variety of immune
cells, including macrophages, dendritic cells, T cells, and B
cells [4] and is classically known to have anti-inflammatory
properties. For example, it inhibits the action of Thl cells
by reducing the levels of various cytokines, including IL-6,
interferon (IFN)-y, and TNF-a [4]. Therefore, IL-10 is wide-
ly studied cytokine as well as an attractive candidate for the
treatment of inflammatory diseases [30]. However, the role
of IL-10 in white adipose tissue (WAT) metabolism as well
as in the regulation of insulin sensitivity is controversial.
A few experimental studies showed that IL-10 is increased
in obesity [5,19], while after markedly reduction of WAT
fat mass (very low-calorie diet and bariatric surgery) IL-10
levels downregulated [6]. Also, some studies suggested that
anti-inflammatory properties of IL-10 can be associated with
adipose tissue macrophages M2 polarization [14,31]. On the
other hand, IL-10 ablation didn’t lead to the insulin resis-
tance, so it’s importance in preventing or decreasing inflam-
mation in the case of obesity wasn’t confirmed [11,21].

Resistin is a fat-derived hormone that has anti-inflamma-
tory properties [24]. It inhibits the expression of nitric oxide
by endothelium, increases endothelial permeability, increases
the expression of adhesive molecules and oxidative stress,
and activates smooth muscle cell proliferation and migration.
Resistin causes endothelial dysfunction leading to vascu-
lar abnormalities [12]. Several studies reported that resistin
has an important role in different inflammatory conditions
like ankylosing spondylitis, rheumatoid arthritis and others
[17,32].

Despite experimental studies typically conducted in mouse
models, further research in humans is needed, as direct inter-
polation of the results from experimental research on mice to
humans is not easy.

Our study has several limitations, first of all the number
of studied individuals, second - we have used frozen plasma.
However, our finding is the first very important effort for
clarification the direct association between IL-10 and resistin
levels.
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SUMMARY

ASSOCIATION OF IL-10 AND RESISTIN IN APPARENT-
LY HEALTHY ELDERLY POPULATION

Jgarkava M., Pantsulaia 1., Rukhadze R., Karanadze N.,
Chikovani T.

Thilisi State Medical University, VI. Bakhutashvili Institute of
Medical Biotechnology, Georgia

There is a growing body of evidence suggesting that the el-
derly population is characterized by chronic low-grade inflam-
mation (“inflammaging”). Age associated inflammation can be
caused by a decrease in the level of IL-10, one of the anti-in-
flammatory cytokines during aging. The binding of IL-10 to adi-
pose tissue is very important. In rats, IL-10 has also been shown
to effect on adipocytes and may be considered as a therapeutic
agent for the prevention of age-related glucose metabolism. Adi-
pocytes, which increase in overweight individuals, synthesize
various adipokines that directly or indirectly affect the number
and balance of cytokines, which in turn further aggravates the
inflammatory status.

The goal of our research was to study age-related changes of
plasma levels of IL-10 and pleiotropic resistin and their poten-
tial association.

The study was carried out on 150 apparently healthy volun-
teers (from 20 to 90 years old). Anthropometric data were col-
lected for each individual using a special questionnaire. Individ-
uals who had pathologies affecting the immune system were not
included in the study. Plasma levels of IL-10 and resistin were
measured using commercial ELISA set (Thermofisher scientific,
USA) according to the protocol.

The results revealed that there is a statistically significant dif-
ference in every parameter between female and male except of
resistin. IL-10 levels are elevated in postmenopausal women

© GMN

(P<0.05). While in men il-10 correlated reliably with height and
diastolic blood pressure. The results indicate a direct statistically
significant correlation between IL-10 and resistin only in post-
menopausal women.

To our knowledge, this is the first study to demonstrate that
the IL-10 is correlated with the resistin levels in postmenopausal
women.

Keywords: aging, IL-10, resistin.
PE3IOME

B3AUMOCBS3b HHTEPTEMKWUHA-10 U PE3SUCTHHA
Y 31I0POBOI'O HACEJIEHUSI

JLxrapkasa M.B., [lannyaas U./Ix., Pyxagze P.I',
Kapananse H.A., YuxoBanu T.U.

Hnemumym meduyunckoti duomexnonozuu um. Ba. baxymauw-
eunu, Tounucckuii 20cyoapcmeenulii MeOUYUHCKUU YHUBEPCU-
mem, I py3us

B mociiegnue roasl Bce 0ojiee DOCTYNHBI AaHHbIE, CBU-
JIeTEeJIbCTBYIONINE, YTO HAJIUYUE XPOHUYECKOro BOCIHaje-
HUs ¢J1a0OW CTENEeHM XapaKTePHO I IMOXKHUIBIX JIIOICH.
BocnanurenpHoe cTapeHUE MOXKET OBITh BBI3BAHO B MPO-
ecce CTapeHUs YMEHbIICHHEM KOJIHUYECTBA OAHOTO U3
NPOTHBOBOCHAIUTEIbHBIX IUTOKMHOB - HHTEepieKnHa-10.
BzaumocBs3be nnTepielkuna-10 ¢ )KUpOBOH TKaHBIO Upe3-
BBIYAMHO 3HaYyMMa. DKCIEPUMEHTBhl Ha KpbICaX IOKa3ajin
CIMOCOOHOCTH BIMSHUS HHTEpJcHKUHA-10 HA aIUTTOIUTHI U
II03BOJIAIOT MPEANOJI0XUTh, YTO €r0 MOXHO MCIO0Jb30BaTh
JUIsL TIPEJOTBpAIEeHUs] BO3PACTHBIX H3MEHEHMH Merabo-
JM3Ma TII0KO3bl. AJIMIOLUTHI, KOJUYECTBO KOTOPBIX 3HA-
YUTEJIbHO YBEJIUUYUBACTCS IPHU OXKUPEHUU, CUHTE3UPYIOT
pa3iIuyHble aJAUIOKUHBI, IPIMO UM KOCBEHHO BIHUAIOIINE
Ha 0aJlaHC LUTOKHMHOB, YTO, B CBOIO O4Yepelb, yCyryoiser
BOCHAJIUTEIbHOE COCTOSIHUE.

Llenbto ucciaenoBaHUs SBUIOCH ONpEICICHUE BO3pPACT-
HOTO M3MEHEHHUs ypOBHs MHTepieiikuHa-10 u pe3ucTuHa B
IUIa3M€ U BBISBICHHE BO3MOXKHON KOPPEIALUU MEXTYy HUMHU.

Hccnenosanue nposeneHo Ha 150 mpakTU4yecku 310po-
BbIX JoOpoBosbLax B Bo3pacte orT 20 no 90 ner. JlaHHbIe
coOupanuch ¢ MOMOLIbIO CHEIHMAIBHOIO BONPOCHUKA. B nc-
cielloBaHUE HE BKJIIOYAJIU WHIUBUIOB, KOTOpblE NIPUHUMAIH
MMMYHO/ICIIPECCAHTBI, JIKOTOJIb W/WIIN UMeNn 3a0oJeBaHUs
UMMYHHOH cucTeMbl. YpOBHM MHTepielikuHa-10 u pe3suctu-
Ha B mia3me usMepsuin ¢ nomouibio ELISA (Thermofisher
Scientific, CIIIA) comtacHO POTOKOIY.

PesynbraThl HecaeoBaHUS 10KA3aJId, YTO CYIIECTBYET CTa-
TUCTUYECKU 3HAUMMas pa3sHHIla MEXAy BCEMH IapaMeTpaMu
y KEHUIVH U MY>X4HH. VICKIII04UeHHE COCTaBIsACT YPOBEHb pe-
3UCTHHA B I1a3Me. [IoBbIIEHNE KOHIEHTPALUU UHTEPIICHKU-
Ha-10 HabII01aI0Ch Y KEHIIUH B IOCTMEHOIIAy3HOM IIEPHOAE
(P<0,05). KonnuectBo unHTepnelikuHa-10 y MyX4uH Koppe-
JIIPOBAJIO C POCTOM M ITOKA3aTEISIMU IHACTOINYECKOTO apTe-
pUanbHOrO JAaBieHUs. Pe3ynbTaTsl MOATBEPXKAAIOT HAIUUYUE
CTAaTUCTUYECKH 3HAYUMON KOPPEIALUN MEKIY PE3UCTUHOM U
UHTEPIeHKUHOM- 10 TOJIBKO y JKEHIIHH.

Hacrosiee uccnenoBanue siBiaseTcs NePBbIM, IOATBEPKAA0-
IUM HaJIM4Ke JIOCTOBEPHON CBSI3M MEKAY MHTEpiIeHKHMHOM-10
¥ PE3UCTUHOM Y JKEHIIHH 1ocie 60 seT.
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ALPHA- AND BETA-GLOBIN GENE MUTATIONS IN GEORGIA AND ARMENIA

!Oberkanins C., *Pagava K., *‘Babikyan D., *Korinteli I.A., Phagava H., >*Hayrapetian H.,
$7Kriegshiuser G., **Sarkisian T.

ViennaLab Diagnostics, Vienna, Austria; *Tbilisi State Medical University, Department of Child & Adolescent Medicine,
Georgia; *Center of Medical Genetics and Primary Health Care, Yerevan, Armenia; *Yerevan State Medical University,
Department of Medical Genetics, Armenia, *Tbilisi State Medical University, Department of Epidemiology & Biostatistics, Georgia,
°IHR LABOR, Medical Diagnostic Laboratories, Vienna, Austria; "Clinical Institute of Medical and Laboratory Diagnostics,
Medical University of Graz, Graz, Austria

Georgia and Armenia are situated at the juncture of Eastern
Europe and Western Asia. Bordering to countries with a known
high prevalence of thalassemias (Turkey, Iran, Azerbaijan), they
represent the Northern rim of the so-called thalassemia belt.
There is scarce literature about the prevalence of thalassemias
in Georgia and Armenia, and the publications are mainly case
reports [1-6]. The aim of the present study was to review ex-
isting data and to analyze the spectrum and carrier frequency
of 21 a-globin and 47 B-globin mutations in random population
samples from both countries.

Material and methods. Blood samples were obtained
from 202 Georgian and 190 Armenian individuals without
symptoms or reported family history of thalassemia. Geor-
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gian samples came from unselected newborns, whose heel
had been pricked to collect blood drops on filter cards (Pro-
tein Saver Cards, Whatman, UK) at various hospitals in Tbili-
si. Armenian samples were collected from 190 consecutive
adult patients (16-84 years old) visiting the Center of Medi-
cal Genetics and Primary Health Care in Yerevan for various
medical reasons. None of them had hematological abnormali-
ties indicating a hemoglobinopathy. The present study was
approved by the local ethics committees of Yerevan State
Medical University and Tbilisi State Medical University and
is in accordance with the latest version of the Declaration of
Helsinki. Patients or parents of newborns provided appropri-
ate informed consent.
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Fig. 1. Teststrip showing a heterozygous beta-globin codon 8 (-AA) mutation

DNA was prepared from fresh and dried blood using the
GenXtract Blood DNA Extraction System (ViennalLab Diag-
nostics, Vienna, Austria) and further analyzed by PCR and re-
verse-hybridization [7,8]. Alpha-globin StripAssay (ViennaLab
Diagnostics) was used to test for 21 o-globin mutations: -3.7;
-4.2; --20.5; --MED; --SEA; --THAI; --FIL; anti-3.7 gene trip-
lication; cd 14 [al, G>A]; cd 59 [ol, G>A] Hb Adana; initia-
tion c¢d [T>C]; cd 19 [-G]; IVS1-5nt; cd 59 [02, G>A]; cd 125
[T>C] Hb Quong Sze; cd 142 [T>C] Hb Constant Spring; cd
142 [T>A] Hb Icaria; cd 142 [A>T] Hb Pakse; cd 142 [A>C]
Hb Koya Dora; polyA-1 [AATAAA>AATAAG]; polyA-2
[AATAAA>AATGAA]. Beta-globin StripAssays (ViennalLab
Diagnostics) were used to analyze 47 B-globin mutations: -101
[C>T], -87 [C>G], -31 [A>G], -30 [T>A], -29 [A>G], -28
[A>G], capt1 [A>C], initiation cd [ATG>AGG], cd 5 [-CT],

© GMN

cd 6 [G>A] HbC, cd 6 [A>T] HbS, cd 6 [-A], cd 8 [-AA], cd
8/9 [+G], cd 15 [TGG>TGA], cd 15 [TGG>TAG], cd 16 [-C],
cd 17 [A>T], c¢d 19 [A>G], cd 22 [7bp del], cd 26 [G>A] HbE,
cd 27 [G>T], cd 27/28 [+C], cd 30 [G>C], IVS 1.1 [G>A], IVS
1.1 [G>T], IVS 1.5 [G>C], IVS 1.6 [T>C], IVS 1.110 [G>A],
IVS 1.116 [T>G], IVS 1.130 [G>C], IVS 1-25 [25bp del], cd
36/37 [-T], cd 39 [C>T], cd 41/42 [-TTCT], cd 43 [G>T], cd 44
[-C], cd 71/72 [+A], cd 89/90 [-GT], cd 90 [G>T], cd 95 [+A],
IVS 2.1 [G>A], IVS 2.654 [C>T], IVS 2.745 [C>G], IVS 2.848
[C>A], cd 121 [G>T], 619bp del.

Results and discussion. The overall 392 subjects donating
blood for our study were randomly selected within major medi-
cal centers, and thus are likely to represent a good cross-section
of the Georgian and Armenian population. Our genotyping re-
sults are summarized in Table.
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Fig. 2. Teststrip showing a heterozygous alpha.globin -3.7 single gene deletion

Table. Alpha- and Beta-globin StripAssay results from 190 Armenian and 202 Georgian subjects

Armenia (N =190) Georgia (N =202)
Mutations found N Carrier N Carrier
frequency frequency

alpha-globin 9 4.74% 4 1.78%
-3.7 single gene deletion 3 2
-4.2 single gene deletion 1 -
anti -3.7 gene triplication 5 1
polyA-2 (AATAAA>AATAAG) - 1

beta-globin 1 0.53% - -

codon 8§ (-AA) 1 -

Out of 190 Armenian samples, 9 harboured o-globin muta- contained a heterozygous B-globin codon 8 (-AA) mutation. In
tions (4.74%) and one carried a -globin mutation (0.53%). The 202 samples from Georgia only 4 a-globin mutations could be
anti-3.7 o-globin gene triplication was most common and ob- identified (1.78%). Two of them were heterozygous -3.7 dele-
served in 5 samples. The -3.7 deletion occurred in 3 and the -4.2 tions, and one each the polyA-2 [AATAAA>AATGAA] mu-
deletion in one subject, all in a heterozygous state. One sample tation and the anti-3.7 a-globin gene triplication. Alpha- and
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Beta-globin StripAssays proved to be a simple and reliable tool
for the comprehensive genotyping of a large number of fresh or
dried blood samples collected at multiple centers.

Compared to countries in the region that are considered part
of the thalassemia belt, among them Turkey, Syria, Iran, Iraq
and Azerbaijan, the prevalence of a-globin and pB-globin muta-
tions in our Georgian and Armenian cohorts was low [9-19]. The
mutation spectrum, on the other hand, resembled well previous
reports from those countries. The -3.7 and -4.2 deletions, the
anti-3,7 triplication and the poly-A2 (Turkish Type) variant are
among the most common o-globin mutations in all of them.
Codon 8 [-AA] was reported to be the most common [-globin
mutation in Azerbaijan [17-19]. Our present study represents a
first comprehensive investigation of thalassemia genetics in the
Southern Caucasian region. Further insight will be gained by
testing underlying mutations in patients with abnormal hemato-
logical parameters or a known history of thalassemia.

Acknowledgements. The authors thank Bettina Rauscher and
Helene Piihringer (ViennaLab Diagnostics) for their excellent
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Georgia and Armenia are situated at the northern rim of the thal-
assemia belt and bordering to countries with a known high preva-
lence of thalassemias.

In this study we assessed the carrier frequency and potential spec-
trum of alpha- and beta-globin mutations among 202 and 190 un-
selected Georgian and Armenian subjects, respectively. We found
four alpha-globin mutations (-3.7del, -4.2del, anti-3.7 triplication,
poly-A2) in 9 Armenians (4.74%) and 4 Georgians (1.78%). The
heterozygous beta-globin codon 8 [-AA] mutation was detected
in one individual from Armenia only. Overall, carrier frequencies
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seem to be low in both countries, supporting the notion that thalas-
semias are not a major health problem there.

Keywords: alpha- and beta-globin mutations, thalassemias.
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Multiple sclerosis (MS) is a chronic inflammatory demyelin-
ating and degenerative disease of the central nervous system
(CNS). It usually develops between the ages of 20 and 40 years
and is the leading cause of non-traumatic physical disability in
young adults [5]. The clinical picture of MS is diverse and re-
flects the localization and extent of CNS lesions [16]. First clini-
cal presentation of MS is known as clinically isolated syndrome
(CIS). The most common form of MS is relapsing remitting
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multiple sclerosis (RRMS), characterized by alternating periods
of relapse and remission. Eventually, many patients with RRMS
deteriorate gradually and transition to secondary progressive
MS (SPMS). It is estimated that about 15% of patients develop
primary progressive MS (PPMS), characterized by worsening
neurologic function from the onset of disease [16].

Over the past few decades, cognitive impairment (CI) has been
recognized as an important feature of the disease. According to
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various prevalence studies, CI affects 22%-70% of patients with
MS [9,14]. Although it is more frequent and pronounced in pro-
gressive forms of MS, CI can occur in patients with clinically
and radiologically isolated syndromes [1]. Majority of patients
develop mild to moderate CI. Dementia due to MS is infrequent
and has been reported in up to 15% of patients [17]. The neu-
ropsychological aspects of CI in MS are quite specific. Some
cognitive domains are most commonly and severely affected,
while others remain intact. Information processing speed (IPS),
verbal memory, visuospatial abilities, verbal fluency, and execu-
tive system are the most frequently impaired cognitive spheres
[3]. Considering the unique clinical phenotype, application of
standardized neuropsychological tools is advised for the screen-
ing and evaluation of cognitive deficits in MS patients [12].

Montreal Cognitive Assessment (MoCA) is a well-known
screening test for MCI [13]. This test evaluates cognitive do-
mains such as executive function, visuospatial ability, attention/
concentration, language, verbal fluency, abstract thinking, de-
layed recall memory, and orientation. It has been translated and
validated in many languages, including Georgian. The sensitiv-
ity and specificity of the MoCA test has been evaluated in many
neurological disorders, including MS [18]. One of the main ad-
vantages of MoCA over other screening tests indicated for MS
is that it evaluates the executive function [2].

The purpose of our study was to evaluate the prevalence and
risk-factors of CI in patients with MS using the Georgian lan-
guage Montreal Cognitive Assessment.

Material and methods. The study was conducted at S. Kechi-
nashvili University Hospital from March 1, 2019, to March 1, 2020.
The study protocol and informed consent form were approved by
the ethics committee of Tbilisi State Medical University. Patients
with MS who were admitted to the hospital were offered to enroll in
our study. Finally, 53 individuals agreed to participate. All subjects
signed the informed consent form prior to enrollment. Patients were
recruited in accordance with the following inclusion criteria:

1. Willingness and ability to provide informed consent; 2.
Confirmed diagnosis of MS according to McDonald criteria
(2017 revision); 3. Age >18 years; 4. No evidence of relapse at
least a month preceding the evaluation; 5. No history of medical

condition other than MS, which could affect the cognitive abil-
ity; 6. Proficiency in Georgian language.

Demographic and clinical data were obtained for each patient
from the medical records. All patients were evaluated by one
neurologist. After the administration of MoCA, patients com-
pleted Beck Depression Inventory (BDI). Finally, physical dis-
ability status was measured using the Expanded Disability Sta-
tus Score (EDSS). All participants completed MoCA. BDI was
administered to 44 patients.

Patients who gained 17-22 points on MoCA were considered
to have mild to moderate CI, as recommended by the validation
study of Georgian language MoCA [8]. Patients obtaining 16 or
less points were classified as severely impaired.

Individual scores of each subtest, such as visuospatial abilities,
naming, attention, language, abstraction, delayed recall memory
and orientation were analyzed. Patients who scored zero on trial
making or abstraction subtests were considered to have executive
dysfunction. Patients who scored zero on verbal fluency subtests
were considered to have impaired verbal fluency. We also identi-
fied patients who scored less than 50% of the total score on the
visuospatial, naming, attention, language, delayed memory and
orientation subtests. Variables are reported as meantSD and per-
centage. The internal consistency of the MoCA was measured with
the Cronbach’s alpha. Correlations between MoCA subtests and the
final score of the test were calculated using the Pearson’s corre-
lation coefficient (r). Relationships between categorical variables
was calculated using Chi square statistics. Multiple linear regres-
sion analysis was used to assess the predictors of CI.

Results and discussion. The main characteristics of the study
population are outlined in Table 1. The mean age of the subjects
was 39.0+9.8 years. Most patients were female (69.8%). Thirty-
nine (73.6%) patients had a higher education level. Thirty-nine
percent of the subjects were unemployed. Most patients (81.1%)
were diagnosed with relapsing-remitting MS (RRMS). The
mean disease duration was 6.1£5.1 years, and the mean EDSS
score was 3.1£1.5. Among the patients, 56.6% were on disease-
modifying treatment (DMT), while the remaining 43.4% had
never received it. Clinically significant depression, defined as
>19 scores on BDI, was identified in nine patients (20.5%).

Table 1. Characteristics of the study population

MS patients
Number of participants n 53
Age (y), mean + SD 39.0 (£9.8)
Women 7 (%) 37 (69.8%)
Men n (%) 16 (30.2)
Education (y), mean + SD 142+1.9
Education >15 y, n (%) 39 (73.6%)
Education <14y, n (%) 14 (26.4%)
Employed 7 (%) 32 (60.4%%)
Unemployed 7 (%) 21 (39.6%)
Disease duration (y), mean + SD 6.1+5.1
EDSS score, mean + SD 3.1+1.5
MS subtype
RRMS 7 (%) 43 (81.1%)
SPMS n (%) 8 (15.1%)
PPMS 1 (%) 2 (3.8%)

PPMS - primary progressive multiple sclerosis; RRMS - relapsing remitting multiple sclerosis; SD - standard deviation;
SPMS - secondary progressive multiple sclerosis
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Table 2. Mean scores of MoCA and its subtests. Correlation of MoCA subtests with the final MoCA score.

Mean score+SD Pvalue Pearson’s r P value
MoCA 22.9+3.7 <0.0001 - -
Visuospatial/Executive 3.8+1.2 0.1 0.714 <0.0001
Naming 2.9+0.3 0.4 0.154 0.3
Attention 5.1£1.0 0.2 0.502 <0.0001
Language 1.8+£0.8 0.2 0.510 <0.001
Abstraction 0.9+0.7 0.2 0.403 0.002
Delayed Memory 2.5+0.7 0.2 0.651 <0.0001
Orientation 5.9+0.6 03 0.220 0.1

Table 3. Logistic regression analysis for various factors affecting cognitive status in patients with MS

Coefficient Odds Ratio 95% CI P
Age 0.0162 1.0164 0.9517 - 1.0854 0.6287
Education (years) -0.2943 0.7450 0.5404 - 1.0272 0.0325
Duration 0.0022 1.0022 0.8830-1.1376 0.9726
EDSS 0.5015 1.6512 1.0272 - 2.6545 0.0384
Progressive course 0.2077 1.2308 1.0166 - 1.4901 0.0333

Table 2 shows the mean scores of MoCA and all subtests. In
general, twenty-two subjects (41.5%) received abnormal scores
on MoCA. Nineteen patients (35.8%) scored 22 to 17, and were
therefore classified as having mild to moderate CI. Three pa-
tients (5.7%) obtained < 16 points and were regarded as severely
impaired.

Number of patients, who received low scores on individual
subtests of the MoCA, was 41 (77.4%). Most of the patients
(50.9%) failed the delayed memory test, twenty-two (41.5%)
patients had zero scores on any of the subtests evaluating execu-
tive function (Trial making, Abstraction), 15 subjects (28.3%)
received zero score on verbal memory test, nine patients (17%)
failed visuospatial subtest and 4 (7.5%) patients showed im-
paired attention.

The test showed good internal consistency (Cronbach’s al-
pha 0.68). All subtests were positively correlated with the final
MoCA score, and two subtests, Visuospatial/Executive and De-
layed memory, demonstrated the strongest positive correlation
(Pearson’s r = 0.714 and 0.651 respectively, p < 0.0001).

We could not identify any correlation between BDI scores
and cognitive outcome, however the prevalence of clini-
cally significant depression was higher among subjects with
CI compared to those without cognitive decline (22.7% vs.
12.9%).

We used multiple regression analysis to identify predictors of
CI in patients with MS. We found a moderate, but statistically
significant correlation between education years, EDSS score,
progressive disease course, and CI in MS patients (Table 3). A
chi-square test of independence showed a significant association
between CI and unemployment X? (2, N=53) = 4.5, p < .034.
The proportion of patients with cognitive decline did not differ
by DMT status X? (2, N=53) = 0.2, p < .64.

Evidence from current research suggests that CI is very com-
mon in patients with MS, affecting 22%-70% of patients with
MS [9,14]. It substantially impacts the daily and working abili-
ties of patients and is one of the main predictors of occupational
disability [4]. Timely identification of cognitive dysfunction en-
sures adequate management of MS patients and might improve
their quality of life.
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Thorough neuropsychological assessment is time-consuming,
costly, and requires the presence of neuropsychological service
at the site. There is an urgent need for sensitive and reliable
screening instruments in MS that would address specific aspects
of CI in this population [12].

MoCA is the most widely used screening test for MCI. Va-
lidity and reliability of the test have been investigated in many
neurological conditions [10]. There are few studies that have
addressed the application of MoCA in MS patients and found
that it correlates well with standardized neuropsychological in-
struments, specifically developed for MS [2,6,11]. One of the
main advantages of MoCA is that it evaluates two commonly
affected cognitive domains, i.e., the executive system and verbal
memory.

This was the first study to evaluate the prevalence of CI in
Georgian patients with MS using MoCA. The overall prevalence
of CI in our MS group was 41.5%. Moreover, 35.8% of sub-
jects had mild to moderate CI, which is three times higher than
that reported previously by a population-based study in Geor-
gia [7]. Severe cognitive impairment was identified in 5.7% of
the patients. As expected, MS patients most commonly failed
the subtests evaluating delayed memory and executive system.
Our results are compatible with the recent multi-center study
by Ruano et al., revealing CI in 46% of MS patients. Executive
function was reported to be the second most commonly affected
cognitive sphere in this cohort [15].

Disease modifying drugs reduce activity and progression
of MS, but their impact on cognitive status of MS patients is
unclear. We could not find any association between DMT and
cognitive outcome. In our study, proportion of subjects with CI
was similar among treatment naive patients and those who were
under continuous DMT.

We found significant association between CI and unemploy-
ment. Number of jobless patients was twice as high in CI group.
Clinically significant depression was more common among pa-
tients with CI, indicating potential negative impact of depression
on cognitive functioning. We found that lower education status,
higher physical disability and progressive disease course are the
main risk factors for CI in patients with MS.
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Conclusion. Prevalence of CI is reasonably high among pa-
tients with MS and should warrant implementation of regular
cognitive assessment with valid psychometric instruments. De-
pression is more common in cognitively impaired MS patients
and should be addressed appropriately.
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SUMMARY

EVALUATION OF COGNITIVE IMPAIRMENT IN PA-
TIENTS WITH MULTIPLE SCLEROSIS USING GEOR-
GIAN LANGUAGE MONTREAL COGNITIVE ASSESS-
MENT

"Botchorishvili N., 2Mikeladze N., 'Dzagnidze A.,
*Mikava N., 'Janelidze M.

ITbilisi State Medical University; S. Khechinashvili University
Hospital, Thilisi, Georgia

The main objective of the study was to evaluate the preva-
lence and risk factors of cognitive impairment in patients with
multiple sclerosis.

Fifty-three patients with multiple sclerosis were enrolled in
this cross-sectional study. Study participants underwent neuro-
logical status examination and cognitive screening with Montre-
al Cognitive Assessment. Beck Depression Inventory was used
to assess mental health. Statistical analysis was performed using
SPSS software, version 26.0.

The overall prevalence of cognitive impairment in our group
was 42%. We found that higher physical disability and progres-
sive disease course are main risk-factors for cognitive decline in
patients with multiple sclerosis.

Keywords: cognitive impairment, multiple sclerosis, risk-
factors.
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OIIEHKA KOTHUTHWBHBIX HAPYIIEHHUM V IAIH-
EHTOB C PACCEAAHHBIM CKJIEPO30M IT1PU ITIOMO-
I MOHPEAJIbCKOWM IIKAJIBI OLIEHKHA KOT'HU-
THUBHBIX ®YHKIIUIA
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"Tounucckuil 20cy0apcmeetibiil. MEOUYUHCKULL YHUBCPCUMEN;
2Vuusepcumemckasn knunuka um. C. Xevunaweunu, I pysus

Lenbio Mccleq0BaHuUs SIBUJIOCH U3YUSHNE PACIIPOCTPAHECHHUS
KOTHUTHUBHBIX HapyLueHmZ Yy HNanueHTOB C PaCCCAHHBIM CKJIC-
po3oM. B Kpocc-CeKIIMOHHOE HCCIIeIOBaHNE BKITIOUEHO 53 ma-
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IIIEHTa C PacCesHHBbIM cKiepo3oM. Ilannenram nposeneH He-
BpOHOFI/I‘leCKHﬁ OCMOTP U KOrHUTHBHAs OLCHKA IPH IOMOLIN
MoHpealibCKOH IIKaJIbl OLIEHKH KOTHUTUBHBIX (yHKuuid. C 1e-
JIbIO CKPUHMHTIA JCTIPECCUH OHU 3aIlOJIHUIIM OIPOCHUK Jerpec-
cun beka. Craructuueckuil aHajau3 HMCCIIELOBAHUS IPOBEACH
Ipu noMouy nporpammsl SPSS v26.
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PaCHpOCTpaHeHMe KOTHUTHUBHBIX HapyLUCHI/Il\/’I B I'pynrIie uc-
cienoBanus coctaBuiio 42%. Pe3ynbraTsl NpOBEIEHHOTO HC-
CJICOBaHNs BbIABUIIU, YTO BbBICOKAsA CTCIICHb OI'PaHUYCHUSA
(usuyecKoit crmocoOHOCTH U MporpeccuBHas Gopma 3aboie-
BAaHHA SABJIAIOTCS I'NTABHBIM pI/ICK—(baKTOpOM KOIHUTHUBHBIX Ha-
PYLICHHH y ALHEHTOB C PACCESHHBIM CKJIEPO30M.
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KJIMHUKO-MATEMATUYECKHWI AHAJIN3 B3AUMOOTHOILIEHUI
MEXAY XAPAKTEPOM ITPOT'HO3A 1 OCOBEHHOCTAMM JEBIOTOB
ITPU PASHBIX TUTTIAX TEYEHUSA PACCESIHHOI'O CKJIEPO3A

Boaommuna H.II., Bacunosckuii B.B., Herpeoa T.B., Cyxopykos B.B., Kup:xunep B.M.

I'Y «Mncmumym neeponocuu, ncuxuampuu u HapKoio2uu
Hayuonanwrotl akademuu MeOuyuHckux Hayk Ykpaunoly, Xapvkos, Yxkpauna

Bompoc o nuarHocTHYECKOM 3HaYEHUN KIMHUYECKHX ITOKa-
3areneii nedrora mpu paccesHHOM ckiiepose (PC) u ero ponb B
JanpHeineM (OPMHUPOBAHUN OCOOCHHOCTEH TEUSHHS W TPO-
THO32 3TOTO 3a00JIEBaHMS SBIISACTCS HEJOCTATOTHO M3yUECHHBIM
n auckyccruoHHbM [8-10,13,16,17,20]. IIporHos, kak oxuma-
eMBI pe3ynbTaT IPEeAIIECTBYIOMETO TEUCHUs 3a00IeBaHus,
HOCHT MHTETPATHBHBIM XapaKTep W 3aBHCHUT OT KIMHHYECKOH
HMHTEPIPETANNH BCEH KapTHHBI OOJIE3HHU B IIEJIOM, BKIIOYAs pe-
TPOCTIEKTUBHBIM aHAJIN3 HTANOB 3a00NEBAHUS BO BPEMEHHOM
acIIeKTe, T.€., IO CYIIECTBY, MPEICTABISET COOON IKCIEPTHYIO
OIICHKY, POBEICHHYIO BpadoM-HeBpoioroM [5-7,13,15,18].

M3BecTHO, 4TO XapakTep MPOTHO3a MPU PEIUIUBHPYIOMIEM
teuennu (PT), B menom, pacueHnBaeTcst Kak Onaronpustaeii. Ox-
HAKO TIPH 9TOM THUIIE TEUCHHS CYIECTBYIOT MHOTOOOpa3HbIE BapH-
QHTHI, OTNUYAIOIINECS] CBOMM KIMHIIECKUM 3BYJaHHEM U IPOTHO-
CTMYECKOHN 3HAUMMOCTBIO. Tak, HaIM4YKMe KIMHUYECKUX MapKepoB,
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CBUJIETENBCTBYIOMINX O PHCKE BBICOKOHM TpaHC(OpManuu BO BTO-
puuHo-TiporpeauenTHoe TedeHne (BIIT), mo3BomnsieT TpakToBarh
TeKyIuil nporuo3 npu PT kak HeonpeneneHHbIH.

VY G6onbHBIX ¢ porpeaueHTHBIME TuiaMu Tedenus (I1TT), ko-
TOpBIE, B OCHOBHOM, XapaKTePU3YIOTCS OBICTPBIMU TEMITAMH Ha-
KOTUICHUSI HEBPOJIOTHYECKOTO Ae(UINTA U BBICOKOH CTETEHBIO
WHBaINAN3ANNY, B TIOABIISIONEM OONBIINHCTBE Clydaes (op-
MHUpYeTCsl HeOIaronpusaTHeINA mporHos [4,5]. OgHako naxke mpu
9THX TUMAX TEUCHUS y YaCTH OONBHBIX CIELyeT BBIIEISITh OTHO-
CHUTEIBHO «J00POKaUeCTBEHHBII» BapHAHT MPOTHO3a — HEOMpe-
JeTICHHBIA, UMEIOMUil XapakTepHble 0COOCHHOCTH, BEAYIINMH
13 KOTOPBIX SIBASETCSA ATUTEIBHBIN MEPHOJ PEIUIUBHPYIOIIETO
srana npu BIIT, meqyenHoe nmoctynarenbHOE HAKOIJIEHHE He-
BPOJIOTHYECKOTO Ae(HIIUTA Ha 3Tarle BTOPUIHOTO U TIEPBUYHOTO
TIPOTPECCUPOBAHNS, TTOTOKHUTEIBHBIN OTBET HA PA3INYHBIC Me-
TOJIBI TTATOTEHETHUECKON U CUMITTOMaTHUECKON TepariH.
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Takum 00pa3oM, mpeanogaraeMbii, T.c. alOCTEPUOPHbII Ba-
pHaHT MPOTrHO3a Ha pa3HbIX 3Tanax teueHust PC, Bxiroyas ne-
O10T, IOMOTAeT JJOTUUECKH 0O0CHOBATh 1 BHIWICHUTD T€ KIIMHH-
Y4eCKHe CUMIITOMBI, KOTOPBIE B [IPOLIECCE PA3BUTHU 3a00JICBaHHS
U TIPUBOJAT K 0XKUJAEMOMY HCXOLY.

Lenp uccnenBoanus - OLEHUTh MPOrHOCTHYECKOE 3HAYCHUE
HoKa3aTesei, XapakTepru3yIoInX TeUeHHe Ae0I0Ta pacCessHHOTO
CKJIEpO3a, ¢ IOMOILBIO KIMHUKO-MaTeMaTUYeCKOro aHaIn3a.

Marepuan u Metoabl. B nccienoBaHuu paccMOTpeHbI pas-
JIMYHBIC MOJENH CBSA3M MEXIY KIMHHYECKUMM IOKa3aTelsIMu
ne6roroB npu pasueix tunax tedeHus PC (PT, BIIT, nepBuu-
Ho-tiporpenuenTHoe teuenue - [1I1T) u xapakrepom nporHosa.
C 1MOMOIIBI0 MaTeMaTHYeCKHX METOJO0B aHanu3a (kodduuu-
eHT koppensiuuu FOna, Metox paszuensomeid THIepIIoCKOCTH,
KOPPEISAIMOHHBIN aHATH3) pa3pab0oTaH aITOPUTM KITMHHYECKOH
JUAarHOCTUKU Pa3JIMuHBIX BAPHAHTOB IPOTHO3a MHIUBHIyalb-
HO JUTS KaXK10T0 O0JILHOT0, OCHOBAHHBIN Ha IIEJIOCTHOM KapTHHE
pa3HBIX THIIOB TeueHus 3adonesanus [1-3,11].

PesynabTarel m o0cyxkaeHne. M3yueHbl KIMHMYECKUE OCO-
OeHHOCTH 1e0I0TOB NpH pasHbIx Tunax TedeHus PC ¢ ydetom
CIeAyIOIUX [TOKa3aTeIel: Bo3pacT Havdasa 3a001eBaHusL; KOJIU-
YeCTBO CHMIITOMOB /1¢010Ta (MOHOCHHAPOMHBIN — 1 cumnTom,
OJIMTOCUHIIPOMHBINA — 2-3 cuMNTOMa, HOJIUCHHIPOMHBINA — 4 1
OoJiee CUMIITOMOB); KJIMHUYECKasi CTPYKTYpa BEAYIHX CHHAPO-
MOB 1e010Ta C y4acTHeM Pa3iIuuHbIX QYHKIHOHAIBHBIX CUCTEM;
TemIbl (OPMHUPOBAHUS KIMHHYECKOH CHMITOMATHUKH Je0roTa
(MOJTHHEHOCHBIC — HECKOJIBKO 4acoB, ObICTphIC — OT 1 710 7 Cy-
TOK, IOCTEIIEHHBIE — 2-4 HEEeH, 3aMeIJICHHbIE — 1 MecsI U 00-
nee); TSHKECTh ae0roTa (JIerkasi, CpeiHsist M TsDKesast); JUINTeb-
HOCTh neOroTa (KopoTkast — 10 1 Mecsina, cpeanss — ot 1 go 2
MeCsILeB, [UTUTENIbHAs — 2 Mecsila i 0oJiee, HeolpeAeIeHHas [0
JUINTETIBHOCTU B CBA3U C JAJIbHEHIIMM IPOTrPEecCHPOBAHUEM -
Tousibko nipu I1I1T); monuas u HenoaHast KIMHUYECKas PEMUCCHUS
nocJje 1e0roTa pa3InuHON NPOAODKUTEILHOCTH (KOPOTKAs — 10
6 MecsueB, CpefHsst — oT 6 MecsleB 10 3 JIeT, JUIMTeIbHast — 3
roaa u 6onee) [12].

Ha nepBom sTane uccieqoBaHus IS YCTAHOBJICHUS CBSI3CH
MEXIY U3y4aeMbIMU KIMHUYECKUMHU I10Ka3aTeNsIMU Je0I0TOB U
XapakTepoM MPOrHo3a UCIoib30BaH koddhdurment HOna, koto-
PpBlit sIBiIsIeTCsl aHANoroM Kod(UIMeHTa KOPPESILUH ISl TIPH-
3HAKOB, NpUHUMaromMX 3HaueHus 0 u 1 [3].

Pe3synprarsl NpoBEIEHHOIO aHalIM3a MOKA3ajH, YTO MO JaH-
HbIM Kod(dunmenta FOna GmarompusitHblil nporHo3 npu PT
UMEET IOJOKUTEIbHbBIE KOPPEIALUN C TAaKUMU I10Ka3aTesI MU
Kak «ierkuit 1e6rom» (0,46) U «1osHas KIMHAYECKas PeMUCCHS
nocie ae6rora» (0,55). ITockonbky, st PT peanbHo cymiecTBy-
eT TOJIBKO JIBa AJIbTEPHATHBHBIX UCXOZA IIPOrHO3a — Oaromnpu-
STHBIH W HEONPEACICHHBIN, TO 3HAKU KOPPEJSILIMUA C HEormpe-
JICJICHHBIM IPOTHO30M MEHSIOTCSI Ha NMPOTHBOIOJIOXKHBIE, T.€.
oTpuLaTeibHble. [l aJbTepHATHBHOIO (HEOIPEIeIEHHOIO)
nporHo3sa npu PT oka3zanuck XapaKTepHBIMU «CPEAHSS TSKECTh
nebrota» (-0,53), «HemomHas KIMHUYECKAas PEMHCCHS MOCIe
ne6roTa» (- 0,43) 1 «ImopakeHHE YepPEeIHO-MO3TOBBIX HEPBOB B
ne6rote» (- 0,59).

V GonpHBIX ¢ nporpeaneHTHbIMU TUnamu Tedenus (BIIT u
[II1T) Takke CyIIECTBYIOT TOIBKO ABA AJIbTEPHATUBHBIX UCXOIa
IPOrHO3a — HEOIAronpusATHBIA U HeolpeneaeHHbIH. [Ipu 3ToM,
HOJIOKUTENBHBIC KOPPEJSLHU, KOTOPbIE ObLIN ONpeeIeHbI IS
HeOnaronpusitHoro nporuo3a npu BIIT, 3arparuBamu Ttakue
KIIMHUYECKHE TI0Ka3aTesu B 1e01oTe, Kak «MoyiHueHocHbIe (1,0)
iy 3ameieHssie (1,0) Temisl GOpMUPOBAHUS KIMHUYECKOM
cUMITOMAaTUKW», «Tsxensiit (0,72) m murensHsiil (0,72) ne-
OI0TBI», «KOpOTKast pemuccus nocie aedroray» (0,58); mpu IIIT
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— «HEOIpe/ieNIeHHAs JJIUTEIBHOCTh Je0I0Ta B CBSI3H C JajIbHEH-
M nporpeccupoanuem» (0,43).

[Ipu HeompeneneHHOM NPOTHO3€ 3HAKM KOPPEISALMHU MEHs-
JIICh HA MPOTUBOIOIOXKHBIC AJIs TakUX noka3areseit npu BIIT,
KaK «IOCTEMEHHbIE TeMIbl (HOPMUPOBAHUS KIMHHYECKOH CHM-
nromatukn» (- 0,58) n «umrenbHas peMuccus rnocie IeOrTay
(- 0,64); npu ITIT — «wrerkast TsoxecTs gedrota» (- 0,63). Crenona-
TENIbHO, HeOIpeeNeHHbI XapakTep nporHosa mpu [ITT npenmy-
IIECTBEHHO TOUIEPKUBACTCS OTPULIATEIIBHO KOPPEINPOBAHHBIMU
CHMIITOMaMH, YTO O3HAYaeT X IPAKTUYECKOE OTCYTCTBHE.

Ha Bropom sTarie ucciienoBanus Ui paHXUPOBAHUS KIMHU-
YECKHUX MOKa3aTesei 1e00Ta 110 CTeNeHN UX JUarHOCTHYECKOTo
3HAYCHUs NP Pa3HbIX THHAx TedeHus PC mpUMEHsIICs MeTox
pa3Aessoue THIePINIOCKOCTH, KOTOPBINA MO3BOJISIET OINpelie-
JIUTh TUarHOCTHYECKUI BeC ISl KaXKI0TO M3 M3y4aeMbIX KIUHH-
YECKUX MOKa3aTelei. DTOT METO MPEIoaraeT, YTo «00aacTu
JIByX JIUAarHO30B B IIPOCTPAHCTBE NPHU3HAKOB)» MOXHO paszie-
JIUTh IJIOCKOCTBIO TaK, YTOOBI TOUKH, COOTBETCTBYIOLINE «pPa3-
HBIM JAUATHO3aM», JICKAJIU 110 Pa3HbIC CTOPOHBI 3TOU MIIOCKOCTH
[1]. Ilpu 5TOM KJIMHMYECKHE IOKA3aTEeIN B IPYIIaX ¢ Pa3HbIMU
TUIIAMU TEYCHUS PACIOJIArajIuCh B MOPSIKE MOCIEI0BaTEIbHO-
ro yObIBaHMSI MX Beca (UeM BBILIE BEC, TeM OOJIbLIe TUarHOCTH-
YeCcKOe 3HaYCHUE ITOTO M0Ka3arelis), T.e. HOCHIN CTPYKTYPHPO-
BaHHBIN Xapakrep. [J0CTOBEpHOCTH IMOIyYyaeMbIX PE3yIbTATOB
BO3pacTaia 3a cueT u30uparesbHO chopMUPOBAHHBIX HAOOPOB
KIMHUYECKUX IOKa3aTeslel ¢ BHICOKUMU BEJIMUMHAMU Beca MU
Pa3HbIX TUIIAX TEUEHUSI U Pa3IMYHOM XapaKTepe MPOrHosa.

VY 6onpHbIX ¢ PT npu GraronpusTHOM NPOTHO3€ BBLIEICHO
S KIMHUYECKHUX [oKa3aresneil 1e0i0Ta, paH)KUPOBAaHHbBIX B 3aBH-
CUMOCTH OT BEJIMYMHBI UX BeCa: IOPaKEHHE YePEITHO-MO3TOBBIX
HepBoB (15,6), ocTpslii perpobynsdapHblii HeBpuT (14,1), cpen-
Hsis TsDKeCTh nebrota (11,9), Mmonocunapomusiii ae6rot (11,5),
KOPOTKasi UIUTENIbHOCT febrota (8,8); mpu HeonpeeseHHOM
IPOTHO3¢ BBIACICHO 7 KIMHUYECKHUX IIOKa3aTelei: MoJHue-
HOCHBIE TeMITbl ()OPMHPOBAHHS KIMHUYCCKOH CHMITOMATHKU
(17,2), nonuas pemuccus mocie aedrora (15,6), ObICTpbIC TEM-
bl OPMHUPOBAHHS KIMHUYecKkor cumnTomaruku (13,6), cpen-
HSISL JUTUTEIIBHOCTh peMuccun nocie aedrora (11,9), Hernonnas
pemuccus nocie nedrora (8,5), mocreneHHsie TeMbl HOPMHUPO-
BaHMsI KIIMHUYECKOW cuMnToMaTHKH (7,3), KOpOTKasi peMHUCCHs
nocne nebdrora (5,9).

VY Gonpubix ¢ BIIT npu HeO1arompusTHOM MPOrHO3E Bbje-
JIeHO 6 rmokasaTesiel 1e0roTa ¢ yu4eToM BEJIMYMHBI MX BECOB,
3HAYMMBIX B JIMATHOCTHYECKOM IUIaHE: MOJIHUEHOCHBIE (27,3),
3ameiennbie (15,1) u nocrenennsie (10,1) Temmsl ¢opmu-
pOBaHUs KIMHUYECKOH CHMIITOMATHKH, MOpaKeHHe (YHKIUH
Ta30BBIX OpraHoB B jie0roTe (8,5), yacTuunast arpodust AUCKOB
3putenbHbIX HepBoB ([I3H) B nebrore (4,1), nopaxenue myTei
Mo3xeuka B fe6rote (4,0); mpu HEONpeACICHHOM IPOrHO3¢E T0-
Jy4eHo 4 mokaszareisi: CpexHssi IPOIODKUTEIBHOCTh AedioTa
(12,7), nonHas kiaMHUYecKas peMuccus mnocie aedora (12,6),
Jierkasi TsokecTh aebrora (9,4), KopoTkas MpOJODKUTENBHOCTh
neo6rota (5,7).

VY 6onbubix ¢ [T npu HeONaronpusTHOM MPOTHO3E PaHT U
BeC OBUIM NPEJCTABICHBI 5 IOKa3aTessIMK /1e0I0Ta: 3aMeJUIeH-
HBIMH TeMIaMH (OPMHPOBAHHS KIMHUYECKOW CHMITOMATHKU
(12,5), nonucunapomusiM nedrotoM (12,5), MOTHUEHOCHBIMU
TeMIaMu (GOpMUPOBAHMS KIMHUYECKOW cuMmnTomaTuku (8,2),
OJIMTOCHHIPOMHBIM aebroToM (6,0), TshxensiM aediotoM (5,2);
IIPY HEOIPEEJICHHOM MPOrHO3€ TAKXKE BBIACICHO 5 KIMHUYE-
CKHX IOKazareliel 1e0i0Ta, paH)KMPOBAHHBIX COIVIACHO HX Be-
COBBIM KaTeropusiM: mopaxkeHue nupamuanoro tpaxra (10,0),
yacTuyHas arpodus quckoB 3putenbHbIX HepBoB ([3H) (7,2),
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MOpaKEHUE YEPEIHO-MO3IOBbIX HEpBOB (6,3), mopaxeHue
¢dyHKIME Ta30BbIX OpraHoB (5,8), mopakeHHEe HPOBOIHHKOB
4qyBCTBUTEIBHOCTH (4,0).

Takum 00pa3oM, B pe3yiabTaTe UCIOJIB30BAHUS METOIA pas-
JIeJIAIOIIEH THIIePINIOCKOCTH Ha 3Tare 1e0roTa 1/ BCeX TUIIOB
TeueHus PC nomyydeHsl 10CTOBEpPHbIE AUATHOCTUYECKUE KpUTE-
puH (B BUJE KIMHUYECKUX [TOKa3aTesIel ¢ BBICOKMM BECOM) IJIS
pa3HbIX BAPUAHTOB IIPOrHO3A.

MeTton pazaensonmeit runepioCKOCTH MPUMEHSIIICS YIS pa3-
JIeJIeHHS ABYX BO3MOXKHBIX HCXOZIOB 3a00JIEBaHUS NPH PA3HBIX
Tunax teyeHus. [IpaBuwibHbIi Bapuant nporuosa (it PT - 6mna-
ronpuatHbii win HeonpeneneHuslit; aiusg BIIT u IIIT - neOina-
TONPUATHBIN WM HEOIPEIeICHHbIH) ONpeaessuIcs ¢ IOMOLIbIO
JIBYX ITOKa3aTesiell - «1yBCTBUTEIILHOCTBY M «CIIEHUPUIHOCTHY.

s PT «4yBCTBUTENIBHOCTB» TE€CTa COOTBETCTBOBAJIA KOJIU-
4ecTBY OOJIBHBIX C HeompeaelaeHHbIM npornozoM (I rpymma),
KOTOPBIX TECT IPABUJILHO OMNPEEeNIMI 110 OTHOLICHUIO KO BCEM
GOJIBHBIM C HEOIIPE/ICIICHHBIM [IPOIHO30M, a «CIELU(DUIHOCTDY
- KOJIN4ECTBY OOJIBHBIX ¢ OnaronpuatHsM nporaosom (II rpym-
na), KOTOPBIX TECT MPABUJIBHO ONPEICNIMII 110 OTHOLICHUIO KO
BceM OonbHBIM C OnaronpusitHbiM npornozoM. s BIIT u
IIIT «4yBCTBUTENBHOCTBY» TECTA PaBHA KOJIUYECTBY OOIBHBIX
¢ HeOIaronpusATHEIM Nporuo3oM (I rpymnma), KOTOpbIX TECT Mpa-
BUJILHO OITPEJICIIMII 110 OTHOILICHHUIO KO BCeM OONBHBIM ¢ Heblla-
TONPUSITHBIM MPOTHO30M, a «CHELU(UUHOCTEY) — KOJIUYECTBY
OONIBHBIX ¢ HeomnpeaeneHHbIM nporHo3om (I rpymnmna), koTopsix
TECT NPaBUIBHO OIPEAETUI 10 OTHOIIECHHUIO KO BCEM OOJIBHBIM
C HEOIPEeJICHHBIM POrHO30M.

To4yHOCTH HPOrHO3a BBIYMCIATIACH MATEMAaTHMYECKUM IIyTeM
Ha OCHOBE Beca KIIMHUYECKHX MoKa3aresei u cocrasuna 83,0%
s PT. ComacHO KIMHHYECKUM IaHHBIM, HEOIPEIeICHHBIN
IPOTHO3 IIPH 3TOM THIIE TeUEeHUs JuarHocTupoBan y 35,0+10,4%
OOJIBHBIX, @ OMaronpusITHBI 1porHo3 — y 65,0£10,4% 6oib-
HbIX. 3HaYECHHUE [10KA3aTeNs «1yBCTBUTEIBHOCTbY IS | rpymIsl
6onbHBIX coctaBmwio 0,88, T.e. 88,0% npaBUIILHBIX OTBETOB 110
OTHOILICHUIO KO BCEM OOJBHBIM C HEOINPEACIICHHBIM MPOTHO-
30M; HOKa3zatess «crenupuaHoctb» s 11 rpymnmsr 6onbHBIX —
0,74, 1.e. 74,0% npaBUIbHBIX OTBETOB 110 OTHOILEHUIO KO BCEM
OOJIBHBIM C OMAronpUsTHBIM MPorHo3oM. ClienoBaresibHO, MPH
PT BblieneHHble KIMHUYECKUE [TOKA3aTEIN SBIISIOTCA BBICOKO-
MH(OPMATHBHBIMH B TIPOrHOCTHYECKOM OTHOLICHHH, OCOOCHHO
JUTsL OOJIBHBIX C HEOIPEAETIEHHBIM IIPOTHO30M.

TounocTe MaTemaruueckoro mnporuosa s BIIT cocraBu-
na 80,0%. CormtacHO KCIEPTHOM OLEHKE KIIMHUYECKUX JaHHbBIX,
HeOnaronpusitHelil nporuo3 npu BIIT Berpeuaercs y 58,5+8,2%
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Puc. 1. ROC-xkpusaa oasa PT. Benuuuna AUC=0,89
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6onbHbIX (I rpymnma), a Heonpenenenusii - y 41,5+8,2% (1 rpyn-
na). B I rpynme OoNbHBIX «4yBCTBUTENBHOCTB» coctaBmia 0,82,
T.€. 82,0% NpaBUILHBIX OTBETOB 110 OTHOIICHHIO KO BCEM OOJILHBIM
C HeOMarompHUATHBIM MPOrHo3om; Bo 11 rpynme «cnermdpuaHocTs
— 0,78, t.e. 78,0% npaBUIBHBIX OTBETOB MO OTHOIICHHIO KO BCEM
GOJIBHBIM C HEOIPE/ICNICHHBIM MPOrHo30M. CIIeI0BaTeIbHO, «UyB-
CTBUTCIIBHOCTE» H «Cl'leLll/I(l)l/I'-{HOCTb)) 6]>IJ'[I/I COIIOCTaBUMBbI 1A
JIByX BapuaHTOB IporHo3a npu BIIT u cooTBeTcTBOBAIM TOUHOMY
nporHo3y (80,0%), T.e. sIBIUINCH HAWTYYIIUMU U3 BO3MOXHBIX pe-
3yJIBTATOB IIPU TAKOM aJIFOPUTME IIPOTHO3a.

Tounocts MaTemaruueckoro nporuosa 1y [I1T, Takxe kak u
npu BIIT cocraBuna 80%, Torna kak KIMHUYECKHUE JAaHHBIE IO
6osbHBIM cooTBeTcTBOBaNU 81,7+4,9% npu HeOnaronpusTHOM
1 TobKO 18,3+4,9% - npu HeonpeneIeHHOM IIPOrHo3ax. 3Have-
HHUE NOKasarejisd «4yBCTBUTECIIbHOCTDY» JIsA I TPYyIIIbI GOHBHBIX
coctaswiio 0,79, T.e. 79,0% npaBUIILHBIX OTBETOB 10 OTHOIIIE-
HHIO KO BCEM 60J'lebIM C He6HaFOle/I5lTHbIM IIPOrHo30M; IOKa-
3arens «cneruduaroctsy aist 11 rpynmsr 6ompHbIX — 0,80, T.C.
80,0% mpaBUIIbHBIX OTBETOB IO OTHOIICHUIO KO BCEM OOJBHBIM
¢ HeonpeaeeHHbIM IporHo3oM. CrenosarensHo, npu I T mo-
Ka3arejin «4yBCTBUTEIIBHOCTE» U ((Cl'leLU/l(bPI'-lHOCTb)) TaKXeE CO-
BIAJIM C TOYHOCTHIO MAaTEMaTHYECKOTO IIPOrHO3a.

Taxum o6pazom, npu BIIT u IIIIT obuiast TO4HOCTH IPOTHO-
3a (0,80) mocTUraeTcs Mpu MPaKTUUYECKH TAKOH e TOUHOCTU B
Ka)KI0H U3 IpyIn ABYyX BapHaHTOB MCX0Aa (IIPOTHO3a), BHIYKC-
JICHHBIX ITPU KIIMHUYCCKOM aHaJIn3€.

)1.]'15[ «UACAJIbHOI'O BapuaHTa TE€CTa» «YYBCTBUTCIBHOCTbH) U
«CTen(UIHOCTDY PaBHBI CIUHHUIIC, OJJHAKO PEabHO OHU MMe-
I0T pa3Hble COOTHOLIEHU. KauecTBO camMoil METOAMKHU POrHO-
3a JUIs BCEX TPEX THIIOB TEUSHHUSI 3a00JICBaHMsT OLIEHUBAJIOCH 10
T.H. kpuBbIM ROC (receiver operating characteristic), koTopbie
IIO3BOJIAIOT COINOCTABUTD MApPhI ((‘lyBCTBI/ITeHbHOCTb—Cl’le]_lI/lq)l/l‘l—
HocThy [19,21].

3Ha‘~IPIMbIM UHTETPAJIbHBIM IIOKA3aTCJIEM KauyeCTBa TECTAa Ha
«YYBCTBUTECJIbBHOCTB» U ((Cl'[eLll/I(bl/l'-[HOCTb» ABJISACTCA IJIOIIAAb
non kpuBoit ROC — Benmmumnna AUC (area under ROC curve).
Yucnossie 3HaueHnss AUC kinaccupuupoBaIuch CIeIyOMUM
00pa3oM: OTIMYHOE 3HaueHHe Jtst mporHosa — 0,9-1.0; Beicokoe
kauecTBO mporHoza — 0,8-0,9; xopoiiee kauecTBO MPOrHo3a —
0,7-0,8; cpeanee xauecTBO npornosa — 0,6-0,7; HEYIOBIETBOPH-
TeJIbHOE KauecTBO nporuosza — 0,5-0,6 [21].

CootserctBytomue BearnunHbl AUC yKka3bpIBalOT Ha BBICOKOE
KaueCTBO NpeJiaraeMoro Metojia nporuosa. Ha puc. 1-3 no ocu
X OTJIOKEHA BEJIMYUHA — €IMHUIIA MUHYC Cl'[eLll/I(l)I/l'-[HOCTb, a 1o
ocu Y - YYBCTBUTECIIbHOCTD.
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Puc. 2. ROC-xkpusas ons BIIT. Benuuuna AUC=0,84
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Puc. 3 ROC-xpusas onsn [T, Beruuuna AUC= 0,84

Ha III sTane nccnenoBanus, B CBSI3U C KIIFOYEBOM POJIBIO Jie-
Orota st (OPMHUPOBAHUS MPOTHOCTHYCCKOTO THATHO3a TPH
PC, npoBezieH KOppeIALUOHHbIN aHaIN3 CBA3eH MEXIY KIMHU-
YeCKMMH IOKa3aTeIsIMH, XapaKTepU3YIOIIUMH TEYEHHE 3TOro
srtana [2].

KoppensinoHHbIe OTHOIISHUS], TMPEACTaBICHHbIE B Tpadu-
Jeckoil opme, ObUTH BBIYUCICHBI MEXKIY KIMHUYECKUMH TI0-
KazaTensiMu J1e00Ta Ul KaXIO0ro THIA TEYEHUs U MO3BOJIMIH
YTOYHHTh OCOOCHHOCTH HX B3aUMOJICHCTBHS Ha Ha4yaJbHBIX
stanax 3abonesanus. I1pu mocTpoeHun CTpyKTyp cBA3ei B eau-
HyI0 pabouyl0 CHCTEMY HCIIOJIb30BAJIHCH TOJIIBKO CHIIbHBIC IT0-
JIOXKHUTENbHBIC CBA3U (Oonbiie 0,8 Mo abCONMOTHON BETHUYHHE).
dakxToM, 3aCIyKUBAIOIUM 0CO00T0 BHUMaHMS, SBJISIOTCS KOp-
pemnsituu paBHble (+1), KOTOpbIE 03HAYAIOT, YTO JIBA MMOKA3aTEeIs
BCer/a cIeayI0T BMECTe.

IIpu mocTpoeHUU KOPPENSLMOHHON CTPYKTYphl CBA3eH Npu
PT Obu10 BOBieueHO 14 KIMHMYECKHMX MMOKa3aTesel, KOTOphIC
rpaduuecKy MpeacTaBiIeHbI Ha puc. 4.
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Puc. 4. Koppenayuonnaa cmpykmypa césazeu mexcoy KAuHu-
yeckumu noxkazamensmu oeéroma npu PT

PaccmarpuBaemas KOppeNAILMOHHAsA CTPYKTypa COCTOHMT U3
JIBYX HECBSI3aHHBIX MEXIy co0oii cyocTpykTyp. [lepBas kopot-
Kasi CyOCTPYKTypa IpH MMOMOIIM JIMHEHHOI CBsI3M 00BbeIHHSET
BCETO /IBA MOKAa3aTelsl, XapaKTepHbIX AT JIETKOTO TeUeHHs Je-
6}0Ta (HOCTel’leHHbIe TEMIIbl pa3sBUTHUA KIIMHUYECKOH CHMIITO-
MaTHKU - 39 M HapylleHHus 4YyBCTBUTENBHOCTH - 51). BTopas
CcyOCTpyKTypa MNpeAcTaBiseT coOOH MHOTOKOHTYPHYIO CETb,
HOEHTPAJIbHBIMU ITYHKTaMHU KOTOpOﬁ SIBJIAKOTCSA TMOJUCHUHAPOM-
HBIH 1e0r0T (33) — 6 cBaseit B cetn u mokazarenu (54), (55) —mo
5 cBs3eil B cetu. OHM paccMaTpUBAIOTCS B KaUECTBE T.H. «UHTE-
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I'PaTOpOBY» WM «LIEHTPOB BIUSIHUAY, T.€. [IOKa3aTeIeH, KOTOpbIE
C TIOMOIIBIO PaJANAIBHBIX U JMHEHHBIX CBsi3eil GOpMHUPYIOT BO-
Kpyr ce0st ocranbHble 10 mokazarenei.

OpuH U3 CUMIITOMOB - «UHTEIPaTOPOBY — HNOJUCHHIPOMHBIH
11e610T (33) cBsi3aH KOPPENISLIMOHHBIMU CBS3SIMU C ITOKA3aTeIISIMU
Tspkesnoro (36) u murensHoro (43) nebrora, hopMupyromerocs
3aMe/UIeHHbIMH TeMnamu (40), B CTPYKType KOTOpOro mpeoo-
nagaer nupamuanas (50) u Mo3zxkeukoBas (52) cuMITOMaTHKA.
Hecmotps Ha TO, uTO BTOpOH LIEHTp BausHUA (55) — CUHAPOM
XPOHUUYECKOW YTOMIISIEMOCTH, MOXKET BCTPEUATHCS MPH Pa3HOM
TSDKECTH J1e0I0TOB, €ro B3aUMOJICHCTBHE TAK)Ke OrpaHHYMBACT-
Csl MOKA3aTeISIMK, XapaKTepU3YIOIIUMHU ACOI0ThI TSHKEIONW WM
cpeaHeit creneHu TshkectH (35 — cpenusis TsokecTh nedrora, 40 —
3aMeJUICHHbIC TEMIIbl Pa3BUTHSA fe0toTa, 54 — HapyIeHus QyHK-
MM TA30BBIX OPraHoOB, 56 — aTUIUYHBIC CUMIITOMBI J1€0I0TA).
Taxum o6pa3zom, mpeobiaziaHue KOPPEISILUOHHBIX CBSI3EH MExX-
Ny TI0Ka3aTeIsIMH, XapaKTepH3yIOLIUMH TXKENbIH 1e0I0T, BXO-
JIUT B IPOTHUBOpEUre ¢ ocodbeHHocTIMu TeueHus: PT — naubornee
nobpokadectBeHHor popmbl PC. OznHako cienyer y4ecTb, 4To
paccMarprBaeMas CTPYKTypa OXBaTbIBaeT BCeX OOJBHBIX 0e3
ydeTa XapakTepa IajbHEHILEero MporHosa, T.e. sIBISeTcs oTpa-
KCHHUEM COOTHOIIICHUA 60J'lel>IX C ABYMS pa3HbIMU HUCXOAaMU
3a00seBaHMs - OJIArOIPHATHBIM U HEOIIPEICNICHHBIM, 4TO TPeOy-
eT JaJIbHEHIIIero aHaau3a ¢ y4eToM XapakTepa IporHosa.

Koppesnsanuonssle cBi3u Mexay 16 moxasarensimu e0roTa
npu BIIT PC rpaduyeckn npeacrasieHsl Ha puc. 5. Ha stoit
CXEeMe BBIICIISIOTCS JBE CerapaTHble CyOCTPYKTYPBbI, CBSI3aHHbIC
MEXy cO00i OHOM JIMHEHHON CBA3BIO — MEXKIY CUMITOMaMH
MOPaXCHUS YEPEITHO-MO3TOBBIX HEPBOB (53) u peTpobynbdap-
HBIM HEBPUTOM (49). DTa CBsI3b BBINOIHACT PYHKIMIO T.H. «KOP-
PEISILUOHHOTO MOCTay, KOTOPBIH 00BEJUHSET JBa AJIbTePHATHB-
HbBIX OJI0Ka.

52

40 43

33
50 54

@)

Puc. 5. Koppensyuonnas cmpykmypa césnzeil Mexicoy KAuHu-
yeckumu noxkazamensimu oedioma npu BIIT PC

IepBeiii 650K, Gosice CIOKHO OPraHW30BAHHBIN, HACYUTHI-
BaeT 11 mokasareneit, 5 U3 HUX MMEIOT HaWOOJIbIIICE KOJIHYE-
cTBO cBsizel. OHU paccMaTpUBAIOTCS B Ka4e€CTBE CHUMIITOMOB-
CUHTETPATOPOB» WU «UCHTPOB BIIUAHUA). B Ka4ye€CTBC TaKux
«HMHTETPaTOpPOB» BBICTYIAIOT TsDKeJbIH (36) U [UINTEbHBIN (43)
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N1e0I0ThI, KOTOPBIE COIMPSTAoTCs MEXIy co00il M TaKUMHU MO-
Ka3aTessIMHU, KakK MOJUCHHIPOMHBIN 1e0roT (33), Mo3xKeuKoBast
cuMnromarrka (52) u HapyuieHus GpyHKIMH Ta30BBIX OPraHOB
(54). OcranbHble 6 rMoOKazaTelnei, XapakTepU3yIOIIUX 3aMe/l-
JICHHBIE TeMIIbl pa3BUTUs 1ebroTa (40), HEMOIHYI0 PEMUCCHUIO
nociie nebroTa (45) U psa CUMITOMOB 1e0r0Ta, BKIIIOYAS MTH-
pamuanyto (50) u cTBosoBYIO (53) CUMOTOMATUKY, CHHAPOM
XPOHUYECKOH yTOMIISIEMOCTH (55) M aTMUNHYHBIE CUMIITOMBI
nebrora (56), UMEIOT MEHbBIIIee KOJIMYECTBO CBSI3CH, T.€. BEAYT
cebs Kak «ayTcaiigepel». Bropoii 6ok npencrasisietr coboii
naTTepH U3 6 CUMIITOMOB JIETKOTO Jie0t0Ta (MOHOCHHIPOM-
ubiit (31), nerkuit (34) u xoporkwuii (41) nebrot, mporekaro-
muil B Buae perpoOynbdapHoro HeBputa (49) ¢ BBIXOIOM B
noJHy1o (44) n puurtenbHyo (48) peMHucCHIO).

B nenom, B KIMHUUECKOM KOHTEKCTE Bedylas CyOCTpyKTypa
00beauHACT B ce0e CUMIITOMATHKY TSDKEJIO MPOTEKAIOLIEro Ae-
OroTa, B OTJIMYME OT BTOPOH, MEHEE CIOKHO OPraHH30BaHHOM
CyOCTPYKTYpBbl, COOTBETCTBYIOLLCH TEUEHHUIO JIETKOTO Ae0I0Ta.

Takum o0Opa3zom, equHas KOPPENSIIMOHHAS CTPYKTypa IMpH
BIIT mpexacraBieHa ABYMS, HEpPaBHOLICHHBIMH IO CIOKHOCTH
cBoeiH opraHusanuu ajJbTCPHATUBHBIMU KIIMHUYCCKUMH NATTEP-
HaMHU, XapaKTepHU3yOLINMH JISTKUH ¥ TSHKEIBIN J1e0I0THI.

Opranuzanys KOPpeSILMOHHONW CTPYKTYphl CBSI3eH MEXIy
nokazaressimu edrora ripu [IT1T mMenee crioxHa 1o cBoeid KOH-
¢urypaunu, yem npu BIIT, ognako mocTpoeHa 1mo Takomy xe
npuHiumny (puc. 6). Ona obpazoBaHa 14 KIMHHYECKUMH II0-
Ka3aTessIMU, KOTOpble rpaduuecKy MpeiCTaBlIeHbl IByMs Cy0-
CTPYKTYpaMu, pacIioIOKEHHBIMU HE3aBUCUMO APYT OT Apyra.
Kaxnast U3 9THX HE3aBUCHMBIX CYOCTPYKTYp XapakTepusyer
KJIIMHUYECKHE OCOOCHHOCTH TeUeHHs JeOI0TOB pa3HOM cTere-
HH TspkectH. [lepBasi (BepxHsisi) CyOCTPYKTypa XapakTepu3yer
TeueHue Jerkoro nedrora (32 - MOHOCHHIPOMHBIH, 35 - nerkas
TKECTh, 39 - ObicTpbic U 40 - TOCTENECHHBIC TEMITbI HOPMHPO-
BaHUS KIIMHUYECKOM CUMIITOMATHKH, 42 - KopoTKas u 43 - cpea-
HsIsl JUINTEIIbHOCTD), BTOpas (HUKHSAA) CyOCTPYyKTypa — TeUeHUE
TsKeNoro nebroTa (34 - MOIMCHHIPOMHBIN, 37 - TSOKEIBIN, 45 -
HEOIIPE/ICJICHHBIN 0 JUTUTEIBHOCTH ICOI0T B CBSI3U C JaJIbHEH-
MM IEePBUYHBIM NIPOrpeccupoBaHueM, 47 - mupaMuiHas CUM-
NTOMATHKa, 4 - MO3XKEYKOBasi cUMIToMaTuka, 50 - nmopaxeHue
YePEeIHO-MO3TOBBIX HEPBOB, 51 - HapyIlIeHHe (yHKIMN Ta30BbIX
OpraHoB, 53 - aTUIIUYHBIC CUMIITOMBI).
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Puc. 6. Koppensyuonnas cmpykmypa cesszeil Medcoy KiuHu-
ueckumu noxazamensimu oebroma npu IIIT
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npl/l 3TOM CHCZ[yeT NOAYECPKHYTb, YTO Memay BBIJICJICHHBI-
MU JIByMSI CaMOCTOSITEIbHBIMU Ol0KaMu (CyOCTPYKTYpbI) CBSI-
3M OTCYTCTBYIOT, T.€. OHH (PYHKIIMOHUPYIOT HE3aBHCHMO JPYT
OT Jpyra, TOIja Kak BHYTpHU OJIOKOB COOTBETCTBYIOLIME IPYII-
bl TIOKA3aTeNlell TECHO B3aUMOAEHCTBYIOT MEXIy COOOH, uTo,
CKOpEEC BCEIro, O3HAYACT HAJINYIUE JABYX HE3aBHCHUMBIX LICHTPOB
BIIUSIHUSAL.

MeHee ciioxHas CTpyKTypHas opranusauus ceszeit mpu [T
B cpaBHeHuu ¢ BIIT cBuaerenscTByeT 0 TOM, 4T0 HhOPMHUPOBaA-
HHUEC KHI/IHI/I‘IGCKOI‘/)I CHUMIITOMAaTUKH ):[e6}0Ta IIPpU 5TOM THUIIC TCUEC-
Hust PC, no-suauMomy, 6osiee jK€CTKO TeHETHYECKH IeTepMU-
HUPOBAHO.

TakuMm o6pasom, ¢ oMo kKoddduimenta IOmna, Ha mep-
BOM 3Talle MCCIEOBaHUSA B 3aBUCHMOCTH OT Xapakrepa IMpo-
rHOo3a W TUIla TCYCHUS BBIACICHBI Pa3JIMYHbIC COBOKYIIHOCTHU
KJIMHUYECKUX MOKa3aTeneil 1e00TOB ¢ BBICOKUMHU KO3 HHIH-
CHTaMH KOPPEIAIUN, HUMCIOIUE JUArHOCTUYCCKOC 3HAYCHUE
JUIst panpHermero nporxnosa. st PT ¢ GmaronpusiTHeIM mpo-
THO30M OKa3aJIUCh XapaKTepHBI JIerkast TSHKECTh 1e00Ta 1 MoJl-
Hasl peMHCCHS TTociie e0roTa; Ul HeOIPeIeIeHHOTO POrHOo3a
— IMOPAXKCHUEC YEPETIHO-MO3TOBbIX HEPBOB W HETIOJIHASA PEMUCCHUA
nocue aedrora. st HebnaronpusitHoro mporuo3a rnpu BIIT Bbi-
COKHE KOpPEJIALUUA ONPEACITIAINCH I TAXKEIBbIX U JJIUTCIIbHBIX
ﬂeG}OTOB, pa3sBUBaAOIIMUXCSA MOJIHUCHOCHBIMU W 3aMC/IJICHHBIMHU
TEMIIaMU; 1JIs1 HEOIIPEACIICEHHOT'O ITPOTHO34a - NOCTCIICHHBIC TEM-
bl Pa3BUTHS 1e0r0Ta U AIMTEIbHASI PEMUCCHS Tocie e0roTa.
Jliis HeGnaronpusaTHoro nporuo3a npu HIIT 3nauumyro nuarso-
CTUYECKYIO POJIb UIpajia HEeOoIpeaeIeHHAas IPOIOJIKUTEIILHOCTh
nebroTa, CBI3aHHasH C AalbHEHUIINM HEYKIOHHBIM IPOrPECCHPO-
BaHUEM; JUIsl HEOIPEIeJICHHOTO IPOTHO3a — JIETKUH 1e0I0T.

C MOMOILBI0 METOA PA3CIIIONIeH THIEPIIOCKOCTH Ha 2-M
JTarne KUCCIe0BaHUs ONpEIeNscs IMarHOCTHYECKUH BeC KIu-
HUUYECKUX MOKa3aTeslel 1e0roTa ¢ MOCIEAYIOIUM X PaHKHPO-
BAHUEM JIJIs1 Pa3HbIX BAPUAHTOB ITPOrHO3a IIPU BCEX TUIIAX TCUCHUSA
PC. CornacHo npuBeACHHBIM JIaHHBIM, 3HAYUMBIE B IUArHOCTHYC-
CKOM IUIaHe KIIMHAYECKHE TI0Ka3aTesn 1e0r0ToB (T.e. MOKa3aTelH ¢
BBICOKMMHU BeCaMl/l) PI36I/IpaTeH]>HO CBsI3aHBI C TUIIOM TCUYCHHS U Xa-
pakrepom nportosa. [Tpu GraronpustHoM nporsose PT Bexymryro
JIMarHOCTHUYECKYIO POJIb MIPAIOT TaKHUE ITOKA3aTENH, KaK TSHKECTb,
JUIMTEIIBHOCTh M CUHAPOMBI J1e010Ta; IPY HEOPEISICHHOM IPO-
rao3e PT — pa3nuyHble TeMIIbl pa3BUTHS KITMHUYECKOH CUMITTOMA-
THKH B Ie0I0TAX, IOJTHOTA M IIPOAOIKUTEIEHOCTD PEMHCCHH TTOCIIE
nebrora. [Ipu nebnaronpusithom nporuose BIIT auarHoctuueckoe
3HA4YCHUE UMCIOT TEMIIbI PA3BUTUA KHI/IHI/I‘leCKOﬁ CUMIITOMAaTUKHU U
KIMHAYECKUE CHHAPOMBI 1e0I0Ta; IIpU HEOIPEIEIICHHOM IIPOrHO3¢
BIIT — TshkecTh U UTHTEBHOCTD eOroTa. [Ipn HeOmaronpusTHoM
nporHose 1T Bexyiryro AnarHoCTUYECKYIO POJIb UTPAIOT TEMIIbI
Pa3sBUTUA U TAXKECTb 2166}0Ta, a TaKoKe pasjim4vuns B KOJIMYECTBE CUH-
JIPOMOB JieOroTa; mpu HeonpeneaeHHoM mporHose [T — Tonbko
CHHJIPOMBI JICOI0TA.

D} DHeKTUBHOCTD HCIONIB3YEMOT0 METOAa I YTOYHCHHSI
XapakTepa MPOTrHO3a MOBBIIATACH NIPU YUYETe 4acTO BCTpeda-
IOIIMXCS IIOKA3aTeslel ¢ BHICOKUM BECOM, KOTOPBIE PAaCLCHUBA-
JIMCh KaK Haubosiee HHPOPMATHBHBIC.

C NOMOIIBIO METOJIA Pa3/ICISIIOIICH THIIEPIIOCKOCTH TPOBE/IC-
HO pasziesieHue ucxonoB (nmporuo3os) PC ¢ yueToM 1Byx nokasare-
Jeil — «4yBCTBUTEIIBHOCTBY» U «CHELM(PUIHOCTEY. «UyBCTBUTEb-
HOCTB» COOTBETCTBOBAJIA IPABMIIBHOI OLICHKE YMCIa OOJBbHBIX C
HeOmaronpuATHbIM nporHosoM nipu IITT u ¢ HeompeneneHHbIM
nporuozom npu PT; «crermduuHoCT» — NPaBHIIBHON OLICHKE
yuciaa OOJbHBIX ¢ HeompeneneHHbIM nporHozom mpu [ITT u ¢
GnaronpusaTHeIM nporHosoM npu PT. IlomyueHnsle pesynbrarel
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CBU/ICTEIILCTBYIOT O BBICOKOH MH(OPMATUBHOCTH Pa3pabOTaHHO-
o JIrOpUTMa MPOrHo3a Juist Beex THioB Teuenus PC. Takum 06-
pas3oM, C MOMOLIBI0 METOAA PA3AEIIAIOUIei MMIEePINIOCKOCTH 3KC-
HepTHAasT KJIMHUYECKasl OLEHKA TOYHOCTH MPOTHO3a yOeIUTEIbHO
HOJTBEPIK/ICHA MATEMAaTHUECKUM IIPOTHO30M.

Hcronbp30BaHHEe KOPPETIALIMOHHOTO aHAIM3a CBA3CH MEXITy I10-
KaszaressiMu J1e0roTa Mpu pasnuuHbX TUnax tedeHus PC Ha 3-m
3Tare UCCIIeIOBAHNS BBIABIIIO €IUHBIN aJITOPUTM UX IIOCTPOCHUSL.
DTOT QJITOPUTM B KaXI0i U3 pacCMaTpUBAEMBbIX CTPYKTYp 00beIu-
HSICT aJIETePHATUBHBIC IPOrPAMMBI TATTEPHOB TSDKEIIOTO U JIETKOTO
JICOF0TOB, KOTOPBIC Ha MalbHEHIHX dTanax TeueHus: PC criocoOHbI
KOHKYPHPOBATh MEX/Ty OO0 32 KOHEUHBII HCXOJ 3a00JIeBaHMSL.

Takum o00pa3oM, pe3ynbraThl KIMHHKO-MaTeMaTHYECKOTO
aHaJIu3a KIMHUYECKUX I0Ka3aTesel, XapaKTepUsyoLIux Teue-
HUe Ne0I0TOB NMpH pasHbIX TUnax TedeHus PC, momydyeHHble C
nomouipio kodhdunuenra Ona, Mmerona paszuensioniel rumep-
IUIOCKOCTHU ¥ KOPPEJIALIMOHHOTO aHaJIu3a, C BEICOKOM 0CTOBEp-
HOCTBIO CBHJETEIBCTBYIOT O JHAarHOCTHYECKOH MH(OpMaTHB-
HOCTH YKa3aHHBIX METO/IOB MCCIJICIOBAHUS Ul JajbHEHIIero
HPOTHO3MPOBAHMs TEUCHUsI 3a00JI€BaHUsL.
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SUMMARY

CLINICAL-MATHEMATICALANALYSIS OF INTERRE-
LATIONS BETWEEN A CHARACTER OF THE PROG-
NOSIS AND PECULIARITIES OF ONSETS IN DIFFER-
ENT TYPES OF MULTIPLE SCLEROSIS COURSE

Voloshina N., Vasylovskiy V., Negreba T., Sukhorukov V.,
Kirzhner V.

State Institution “Institute of Neurology, Psychiatry and Narcol-
ogy of the NAMS of Ukraine”, Kharkiv, Ukraine

Aim of the study- to assess the prognostic value of indicators
characterizing the course of the of multiple sclerosis onset (MS)
using clinical-mathematical analysis.
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Patients with MS with different prognosis: good and uncertain
for the relapsing-remitting type; uncertain and poor for progres-
sive types of clinical course. A neurological examination using
The Expanded Disability Status Scale (EDSS); a questionnaire
method; determination of the Yule’s coefficient of association
(coefficient of colligation), the separating hyperplane method
and the correlation analysis.

The indicators of the onset with a high correlation, which
have a prognostic value, are defined by means of the Yule’s co-
efficient. To rank the onset indicators by the separating hyper-
plane method, its diagnostic weight was determined for different
variants of prognosis in all types of MS. Correlation relations
between the onset indices for each type of MS, were calculated
and presented in a graphical form. The correlation analysis of
the connections between these indicators is built according to a
single algorithm that combines alternative programs of patterns
of severe and mild onset, which can subsequently compete with
each other for the final outcome of the disease.

The results of the clinical-mathematical analysis of the onsets
in different types of MS, with a high reliability, indicate a diag-
nostic informativity of the mentioned investigation methods for
further prognosis of the MS disease type.

Keywords: multiple sclerosis, onset, type of MS, clinical in-
dices, prognosis, Yule’s coefficient, separating hyperplane meth-
od, correlation analysis.

PE3IOME

KJIAHUKO-MATEMATHYECKHU AHAJIN3 B3AUMO-
OTHOINEHUI MEXIY XAPAKTEPOM IPOTHO3A
N OCOBEHHOCTSAMMU JEBIOTOB IIPU PA3ZHBIX TU-
MHAX TEYEHUSI PACCESIHHOI'O CKJIEPO3A

Bosiomuna H.I1., Bacunockuii B.B., Herpe6a T.B.,
Cyxopykos B.B., Kupxunep B.M.

'Y «HUncmumym nesponoeuu, ncuxuampuu u napkorocuu Ha-
YUOHAILHOU aKAdeMuu MeOUYUHCKUX HAYK YKpaunvly, Xapvkos,
Yrpauna

Ienb nccnenoBaHus - OLEHUTH MIPOTHOCTHYECKOE 3HAUYCHUE
roKasateseil, XapakTepru3yIoInX TedeHHe 1e010Ta PacCestHHOTO
CKJIEP03a, C MOMOIIIBIO KIIMHHUKO-MaTeMaTH4YeCKOro aHaIH3a.

Hab6mronanucsy GonbHble paccessHHBIM ckiiepo3oM (PC) ¢
PA3IUYHBIM XapaKTepOM MPOrHO3a: ONaronmpusTHBIA H He-
OnpeﬂeﬂeHHbIﬁ JJIsL peun;msupy}omero THUIIA TCUYCHHA, HC-
ONPECIICHHbI U HeOJaronpUATHBIM A NPOrpelUeHTHBIX
THUIIOB TCUCHUS. MeTO)]bl HCCIICI0BAaHUA - HeBpOJ’lOFI/I‘leCKI/lﬁ
OCMOTpP C HMCIOJIb30BAaHUEM IIKaJIbl MHBanuau3anuu EDSS,
METOJI aHKETHPOBAHUS, ONpeaeicHIue KO3 hUIneHTa Koppe-
aauun Oma, Meton pasgensioueii TunepiockoCcT, Koppe-
JIILMOHHBIN aHAJIH3.

C nomomnipto ko3 dunuenra Ona BeIACICHBI MOKa3aTEIH
11e010Ta ¢ BBICOKOH KOppesiiiied, UMEIOIINe MPOrHOCTHYECKOE
3HaueHue. [l pamkupoBaHus Mokasarteneil ae0Ta METOIOM
pasaessiomieil THIePINIOCKOCTH ONPeIessuics WX JIMarHOCTH-
'-[eCKI/Iﬁ BEC I pa3sHbIX BAPUAHTOB IIPOrHO3a IPU BCEX THUIIAX
teuenus: PC. Mex ity nokasarensiMu 1e0roTa sl KaXKI0ro TUIa
TeueHus PC BbIUMCIICHBI KOPPEJIALMOHHbBIE OTHOLICHUS, pea-
cTaBieHHbIE B rpaduueckoii popme. KoppensunoHHslii aHanms3

138

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

CBsI3e MEXK/y ITUMH [TOKA3aTe/ISIMU IOCTPOCH I10 SHHOMY aJj-
TOPUTMY, KOTOPbI OOBEAUHSIET aJbTEpPHATUBHBIC IPOIPaMMBI
MATTEPHOB TSXKEIOTO U JICTKOrO JIeOIOTOB, CIIOCOOHBIX B Jallb-
HefllleM KOHKYypHUpPOBaTh MEXJy co00i 3a KOHEUHBIH HCXOJ 3a-
GosneBaHusI.

Pe3ynbTaThl KIMHUKO-MaTeMaTH4eCKOTo aHaju3a JeOITOB
pu pasHbIX Tunax tedeHus PC ¢ BBICOKOI IOCTOBEPHOCTHIO
CBHJICTEIIBCTBYIOT O IMArHOCTHYECKON MH(POPMATHBHOCTH yKa-
3aHHBIX METOJIOB MCCIEIOBAaHHs IUIsl JAJbHEHIIEro MmporsHosa
TedeHus 3a00IeBaHusL.
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NEW ASPECTS OF THE INTERACTION OF COPPER (II) WITH SERUM ALBUMIN:
VOLTAMMETRIC AND MICROCALORIMETRIC STUDIES

"Dolidze T., 'Makharadze M., 'Uchaneishvili S., 2Nioradze N., *Laliashvili L.

!Ivane Beritashvili Center of Experimental Biomedicine, Thilisi; *Ivane Javakhishvili Thilisi State University,
R. Agladze Institute of Inorganic Chemistry and Electrochemistry;
SIvane Javakhishvili Thilisi State University, Department of Physics, Georgia

Blood serum albumins of mammals, to begin with the most
studied representatives such as human serum albumin (HSA),
bovine serum albumin (BSA) etc. (with a molecular mass of
ca. 66 500 Da), earned much research attention since they are
most abundant and multi-functional water-soluble monomer
globular proteins in serum plasma [12,13,16], and their physi-
ological function encompasses maintenance of osmotic pres-
sure in serum, transporting of fatty acids, amino acids and
metal ions, including Cu*, as well as scavenging of oxidants
and reductants, including complex metal ions and drugs [2-
4,10,13,17,19]. Among other functions of serum albumins the
binding, transportation and regulation of doubly charged metal
ions such as Cu?* should be mentioned. It is natural that because
of the extremely multifunctional physiological role of this class of
proteins, exhaustive studies of a respective human prototype, HSA,
play an outstanding role within the biomedical disciplines. Among
other issues, investigation of the interaction of copper (II) with se-
rum albumins, evaluation of binding amplitude and mechanism of
interaction, have gained increased interest due to their application
for numerous biomedical and bioanalytical issues, as well as for
the design of metal-based drugs [1-3,5,7,8,11-14]. It should also be
noted that the structural and functional similarity of HSA (the un-
doubtedly most studied representative of this protein family) with
most of its mammalian analogs, such as BSA, e.g. [3,13] (includ-
ing occurrence of a high-affinity site for the Cu*" capturing and
transportation), provides a good basis for a many-sided modeling
of HSA by its respective analogs. Indeed, this outstanding similarity
makes BSA a perfect alternative for HSA in material-consuming
laboratory studies with biomedical targeting owing to the relatively
low cost and wide availability of BSA.

HSA BSA

Cu2+
N-terminal
(a)

CH
HOCH
H

coo” /CKN/

N\ —CH | 0
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R
CHCONHCCO. ..
H

. o

Fig. 1. (a) Structural alignment and comparative aspect for
HSA and BSA, represented in blue and red colors, respectively.
The Cu’* (depicted by the yellow sphere) binding site is indicat-
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ed by the bright green rectangle. (b) Model of suggested bind-
ing site for the “first” Cu’" ion in BSA; within the “N-terminal”
sequence of: Asp-Thr-His- (according to Ref. [3,13])

As a clarifying illustration, Fig. 1, panel (a) depicts the com-
parative tertiary structures of BSA and HSA, and panel (b) de-
picts the location of a Cu* ion within its binding site — so called
N-terminal site in it [3,13].

In the present work, taking into the account the importance
of understanding of metal binding properties of serum albumins
from one side and an exceptional ability of copper ions to form
extremely versatile series of coordinated complexes, often with
very unusual, even odd hence novel thermodynamic and/or ki-
netic patterns of electron transfer (exchange) from another side
[9,18], in the present work we studied interaction/complexation
of copper ions (Cu?*) with a representative globular protein,
BSA, using combined voltammetric and thermodynamic exami-
nations. Voltammetric measurements [9,18] are of exceptional
interest since offers opportunity of the direct instrumental de-
tection of a current signal for the electron exchange between
Cu?" and the electrode. The combined voltammetric and ther-
modynamic (differential scanning calorimetry, DSC) examina-
tions of target proteins in the presence and absence of Cu** ions,
gives possibility to investigate the correlated impact of differ-
ent factors on the stability and redox activity of BSA (HSA)-
Cu**complexes which, in turn, will provide information on the
role of conformational flexibility (dynamic properties), which,
beyond the applied biomedical purpose, has the essential fun-
damental importance from the physiological and biophysical
standpoints, as well.

Material and methods. Bovin Serum Albumin (BSA), cop-
per oxide (CuCl, - 2 H,0), potassium Chloride (KCI) were pur-
chased from Sigma and were used without further purification.
All solutions were prepared using MilliQ water.

Electrochemical experiments were performed with conven-
tional three-electrode system. 2 mm @ Glassy Carbon disc
sealed in Teflon cylinders (BAS)was used as working electrode,
platinum wire and Ag/AgCl/3M NaCl were used as the counter
and the reference electrodes, respectively [9,18]. The working
electrode was sequentially polished with 0.5 and 0.05pum Alu-
mina water slurry and washed with water.

Electrochemical measurements were carried out with an Au-
tolab PGSTATI2SN from Metrohm Autolab B.V., equipped with
software for Windows (NOVAL.11). Mikrocallorimetric mea-
surements were performed with DSC instrument DASM-4A
connecting to PC via the Interface unit PCIL.

Results and discussion. Fig. 2, displays cyclic voltam-
perometric data, which demonstrate the reduction and oxida-
tion (redox) behavior of Cu** ions in (1.8 x 10?) M CuCl, in
0.2 M KCI (pH was adjusted to 6.2, withou t using any buffer,
to avoid the uncontrollable extra complexation of Cu?* with the
buffer components) Curve 1 clearly showing two pairs of redox
peaks belonging to the Cu**/Cu” at midwave potential E = 0.16
V (Ep, = 0.12V; Ep_ = 0.2V) and Cu’/Cu’ at E = -0.2V (Ep,=
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-0.37V; Ep_ = —0.035V) electronic transformations [5,6]. Ad-
dition of equal amount of BSA (1.8x103) M to the solution
containing (1.8x107) M CuCl, results that two pairs of redox
peaks (belonging to the Cu*’Cu* and Cu*/Cu redox transfor-
mations) disappear and a new weak single reductive peak, at
Ep, = —0,55V (curve 2) attributable to the Cu*"/Cu" transition
is shown. Very dramatic shift of Cu?" reduction process to
much more negative potentials (for ca. 0.5 Volts (!)) is pre-
sumably due to the strong 1:1 BSA-Cu?" complex formation.
To our best knowledge, this is the first direct voltammetric
(electrochemical) signal detection of complex formation be-
tween albumin and (Cu?). According to spectroscopic data
[15] in the presence of electron donor (ascorbic acid or ac-
robat), the albumin-Cu2+complex square planar geometry
is distorted and the albumin connected to Cu(l) has linear
geometry [15].

In the process of BSA-Cu*" complex formation the “N-
terminal” sequence of: Asp- Thr-His- (see Fig. 1 (b)) is pre-
sumably forms the chelating environment for the entrapped
Cu?" ion. There is some published work [8] reporting that
Cu?"ions entrapped inside BSA (or HSA) lose their ability
to exchange electrons with their proposed redox partners. It
has been proposed [8] that the sulfuric group of the albumin’s
Cys-34 residue that resides near the “N-terminal” site, having
sufficient conformational flexibility, may provide additional
ligation through the stabilizing electronic configuration that
implies the partial charge-transfer to Cu?". This action may
“lock™ the copper ion in a redox inactive condition (hinder
it’s redox activity), unless the sulfur group is not oxidized by
adding of some strong oxidant into the solution [8].
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Fig 2. CV for Cu’* alone (curve 1) clearly showing two pairs
of redox peaks (belonging to the Cu2+/Cu+ and Cu+/Cu) elec-
tronic transformations) disappear upon the 1:1 complexation
with BSA as indicated above (curve 2)

Fig. 3 displays the DSC data which additionally confirm the
nearly 1:1 BSA-Cu?" complexation for solutions containing the
equal (1.8x107) M concentrations of both, BSA and CuCl,. It
is clearly visible that there is small but distinct stabilization re-
garding the transition temperature, 7m, viz., 67.4%0.5 °C for the
BSA-Cu*complex (curve 2), versus 65.2+0.5 °C for the BSA
alone (curve 1); the over-all melting enthalpy, DHcal, also in-
creased distinctly from 0.89 to 1.17 (given in arbitrary units),
whereas the peak width (at the half height), A7, decreased from
8.0 to 6.6 °C, indicative of more cooperative character of the
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transition. Relatively minor stabilization caused by the BSA-
Cu?" complexation can be explained by the copper binding at
the peripheral sight (see Fig. 1, panels (a) and (b)) that is remote
from the central area connecting two largest domains of BSA
(HSA). Indeed, the global thermodynamic stability is proposed
to be determined by the interaction of these two largest domains
(under certain pH conditions the global cooperativity of melting
may be lost that shows up in splitting of a DSC peak). On the
other hand, one can see that there exists some global conforma-
tional flexibility inside the protein matrix that is correlated with
a global stability of the protein, both showing up through the ex-
tensive (DHcal) and intensive (7m, AT) thermodynamic param-
eters associated to the protein’s thermal denaturation (melting).
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Fig. 3. DSC data for: the BSA alone (curve 1) and the BSA-
Cu?*complex (cuve 2)

Conclusions. A compbination of two independent physical
methods, the CV (electrochemistry) and DSC (microcalorim-
etry), was applied for the first time to directly confirm the for-
merly proposed hypothesis about the strong 1:1 complexation of
blood serum albumins with Cu?*"ions in solutions (containing in
our case equal (1.8 x 10%) M concentrations of both, BSA and
CuCl,). In addition, the CV method allowed for a direct detec-
tion of blocking the “normal” redox activity of Cu>* ions when
presumably captured by the chelating site near the N-terminal
group of BSA (HSA).
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SUMMARY

NEW ASPECTS OF THE INTERACTION OF COPPER (II) WITH SERUM ALBUMIN:
VOLTAMMETRIC AND MICROCALORIMETRIC STUDIES

"Dolidze T., '"Makharadze M., 'Uchaneishvili S.,
INioradze N., '*Laliashvili L.

!Ivane Beritashvili Center of Experimental Biomedicine, Thilisi; *Ivane Javakhishvili Thilisi State University, R. Agladze Institute
of Inorganic Chemistry and Electrochemistry; *Ivane Javakhishvili Thilisi State University, Department of Physics, Georgia

Structural organization of serum albumins — the most
abundant globular proteins in serum plasma — gives rise to
their extraordinary binding and functional capacity. Various
classes of ligands, including the metal ions can be captured
and transported by albumins. Metal binding to human serum
albumin, HSA, that is an essential multipurpose target for the
modern biomedicine, to its bovine equivalent, BSA, and oth-
er mammalian analogs have been extensively explored in the
context of metabolism of essential metal ions, like Cu?*. Tak-
ing into account structural similarity of human and bovine
serum albumins, the later was selected as a relevant model in
laboratory studies due to its low cost and wide availability.
In the present work metal binding properties of BSA with
copper ions (Cu?*) were explored using combined voltammet-
ric and thermodynamic examinations. According to voltam-
metric data, addition of equal amount of BSA (1.8x10*)M
to the solution (0.2 M KCl) containing (1.8x 10~%) M CuCl,
results that two pairs of redox peaks belonging to the Cu?*
/Cu* (E;= 0,16 V) and Cu*/Cu’ (E,= -0.2 V) electronic
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transformations disappear and a new weak single reductive
peak, at Ep =—0,55V attributable to the Cu**/Cu” transition
is shown. BSA- Cu*" complex formation is presumably re-
sponsible for this dramatic shift of Cu?* reduction process to
much more negative potential. The chelating environment of
“N-terminal” sequence of: Asp-Thr-His- of BSA, assisted by
direct participation of the sulfuric group of a Cys-34 residue,
is presumably responsible for the entrapment and “locking”
the copper ion, in an “abnormal”, redox inactive condition
(showing virtually no voltammetric activity). Our DSC data
confirmed the complex formation process in the solutions
containing the equal (1.8x107%) M concentrations of both,
BSA and CuCl, and clearly shows small but distinct confor-
mational stabilization with respect of two thermodynamic pa-
rameters, the melting temperature and melting enthalpy.

Keywords: Serum albumins, interaction with copper (II)

ions, voltammetry, redox properties, differential scanning calo-
rimetry.
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CeiBopoTounblid ansOymun (denoBedeckuit — YCA, Obrumid -
BCA) mpezncrasnsier co0oii camyro O0IbIIyI0 (Gppakiuio OEIKOB
IUIa3Mbl KpOBH. Brarogaps CTyKTYpHBIM OCOOCHHOCTSIM, CBHIBO-
POTOUHBIN aNbOYMUH CBSA3BIBACT M TPAHCHOPTUPYET PA3IUYHBIC
JIMTaH[Ibl, JICKAPCTBEHHBIC BEIIECTBA, MOHBI METAJUIOB, B TOM
4uciIe MOHBI MeaH. MIccle0BaHHIO B3aMMOACHCTBUS MOHOB
METAJJIOB C allbOYMHUHOM, yYUTBIBAs 3HAYUMOCTbH IIPOOIICMBI,
ynemnsiercs: Oonpmioe BHUMaHue. Mcexons u3 Toro, uto YCA
u BCA HMEIOT CXOXYI0 CTPYKTYPY M YYHUTBIBAs LIHPOKYIO
JIOCTYITHOCTh M HHU3KYIO LeHy mocienHero, bCA BeiOpaH B
Ka4eCcTBE MOJCIH It 1a00paTOpHBIX HccheaoBaHuil. KomOu-
HHPOBAHHBIC BOJBTAMIICPOMETPHUYCCKHE M TEPMOJIHHAMHUYEC-
JIHE MCCIIEI0BAHUS IPOBOIMINCE C LEJIbIO N3YUYCHHUS B3aUMO-
JICHCTBYSI CBIBOPOTOYHOTO anb0yMuHa ¢ nonamu meau (Cu?h).
CoracHO BOJIBTAMIEPOMETPUYECKUM JIAaHHBIM MpH jJ00aBIIe-
HUU B pacTBOp xaopuctoro kanus (0.2M KCl), comepxamero
uons! meau (1.8x107%) M CuCl,, paBHoit konnenTpanun BCA

(1.8x10)M, nHKH, OTpaKarOUIME SJIECKTPOHHBIC MEPEXOJIbI
Cu*/Cu* (E;= 0,16 V) u Cu’/Cu’ (E;= —0.2 V) ucuesaior,
BMECTO HMX IPH BBICOKHMX OTPHIATENbHBIX NOTeHIManax (Ep,
=-0,55V) mnosiBngercs cinabo BBIPaKECHHBIA CHTHAJ, COOT-
BerctByromuii peakiun Cu*/Cu. UCKIIOUUTENbHBIN COBHUT
MOTEHIIMANA BOCCTaHOBIeH s noHOB Meau (Cu?), 1o Beeil Be-
POSITHOCTH, CBSI3aH ¢ 00pa30BaHUEM KOMILIEKCA CBIBOPOTOTHO-
ro anbOymuHa ¢ moHamu jaByxBaneHTHON Menau (BCA-Cu®). B
nponecce (GOpPMHUPOBAHHS JAHHOTO KOMILIEKCA, PEOKC aKTHB-
HocTh MoHa Menu(Il), oueBumHO, “OMOKHUpYETCS” COBOKYITHBIM
a¢dexroM ero “zaxsara” N-TepMUHAIBHOW XENIATHON TPyHIOi
Asp-Thr-His anpOymuHa B Kyle C JOIOJHHTEIFHBIM B3aUMO-
neiictieM ¢ atromMoM cepsl rpymmsl Cys-34, mepeBons Menb B
YaCTUYIHO BOCCTAHOBIEHHOE (HEaKTUBHOE) COCTOSIHUE. JlaHHbIe
KaJIOPHMETPUIECKUX M3MEPEHHUH MOATBEPKIAI0T 00pa3oBaHUe
komiuiekca BCA-Cu®* B pacTBopax, COIEp aIUX PaBHBIC KOH-
nentparuu (1.8x10%) M BCA u noHOB Me/u.
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THE EFFECT OF ADEMOL ON THE DNA FRAGMENTATION OF CEREBRAL CORTEX CELLS
IN RATS WITH EXPERIMENTAL TRAUMATIC BRAIN INJURY
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!National Pirogov Memorial Medical University, Vinnytsya,; *Higher Education Institution in Ukraine
“Bukovinian State Medical University”, Chernivtsi; *Horbachevsky Ternopil National Medical University, Ternopil, Ukraine

Every year, out of the total number of people recognized as
disabled for the first time due to cerebral injuries, the traumatic
genesis of disability is noted in more than 35% of people [3,5].
Disability due to traumatic brain injury (TBI) is usually long-
lasting, and in 30-35% of cases lasts for the whole life [8].
Depending on the nature of the brain injury and the severity of
the victims, mortality from trauma varies from 5 to 65% [12].
The development and introduction of emergency neurology and
neurosurgical practice of new drugs, which can affect second-
ary neuronal damage in patients with traumatic and/or ischemic
damage genesis, in the practice has allowed to significantly af-
fect the recovery of such patients, reduce the duration of inten-
sive care therapy, reduce mortality, improve rehabilitation and
recovery of cognitive functions of victims [1,2,10].

The disorders of intracellular ion homeostasis on the back-
ground of brain injury, on the one hand, lead to cytotoxic edema
and osmotic lysis of cells (necrosis), and on the other hand - to
the initiation of a number of other cascades of molecular bio-
chemical reactions, among which a key role belongs to apop-
tosis, the violation of oxidative phosphorylation and inflamma-
tion [4,13]. The proportion of necrotic and apoptotic death of
neurons in the total mass of damaged nerve tissue on the back-
ground of TBI is quite variable and depends on many conditions.
Cell death caused by apoptosis is not accompanied by the devel-
opment of inflammation and the integrity of the membrane is not
violated. The apoptic death of neurons is considered "less evil”
for the brain than the necrotic one, although the total number of
cells decreases [4, 9, 11].

To thoroughly determine the effect of Ademol on the progress
of TBI, it was of interest to investigate the effect of the course
therapy with these drugs on the apoptosis of cerebral cortex cells
in rats with traumatic brain injury.

Aim of the study - to determine the effect of Ademol on the
DNA fragmentation (apoptosis) of cerebral cortex cells of rats
with traumatic brain injury.

Material and methods. The experiments were carried out on
white male rats weighing 160-190 g, which were in the standard
vivarium conditions, in compliance with the ethical standards of
conducting experimental studies according to the “General Prin-
ciples of Work on Animals”, approved by the I National Con-
gress of Bioethics (Kyiv, Ukraine, 2001) and the Law of Ukraine
”On Animal Protection from Cruel Treatment” of 26.02.2006.
The experimental TBI model was caused by the action of carbon
dioxide flow, which was created with a gas-balloon air pistol
called ”Baikal MP-654K” (RF, Izhevsk, certificate No. - ROSS
RU MG03.B02518) and the carbon dioxide balloons (liquefied
CO, weight - 12 g.) under pressure (Crosman, USA, series No.
—456739). The rats in condition of propofol anesthesia (60 mg/
kg), after the catheterization of the femoral vein and making it
possible to make an infusion through infusomate, performed
right-sided osteoplastic trepanation of the skull of the middle
cerebral artery projection, with a hole diameter of 5 mm?. Af-
ter fixing the rat in a position on the abdomen upside down, a
shot was fired from a fixed distance (close-up shot), the bone
fragment on the periosteum together with the aponeurosis was
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returned to the place and the wound was sutured in layers. Thus,
severe TBI was simulated.

The therapeutic effect of Ademol (Ademol-Darnitsa, Darnitsa,
Ukraine, 10 ampoules of 5 ml at a concentration of 1 mg/ml) on
the model TBI was evaluated at a dose of 2 mg/kg intravenously.
Treatment was happening via slow intravenous infusion using
infusomate, which lasted 2 h with an interval of 2 t/d (every 12
h) for 8 days. The treatment began 1 hour after modeling the
pathological state. The pseudooperated animals were subjected
to all interventions (anesthesia, skin incision, osteoplastic skull
trepanation) with the exception of manipulations that could di-
rectly lead to traumatic brain damage, which offset the impact
of the traumatic conditions of the experiment. They also had an
equivalent amount of 0,9% NaClI solution to the dose of Ade-
mol injected. As drugs for the control group, we used a 0,9%
NacCl solution at a dose of 2 ml/kg i/v in the same mode, and for
the comparison group we used amantadine sulfate ("PC-Merz”,
Merz Pharmaceuticals, Switzerland, 200 mg/500ml) on model
TBI, which was evaluated at a dose of 5 mg/kg intravenously in
the same mode.

The evaluation of the level of DNA fragmentation in the
nuclei of neurons of the cerebral cortex as a marker of neu-
roapoptosis was performed in conditions of model TBI in
rats. The study was performed by the flow cytometry [6]. On
day 8 of TBI, the parts of cerebral cortex were removed. The
suspensions of the nuclei were obtained by adding a special
solution for studying the nuclear DNA SuStain DNA from
the company Partec (Germany) to the tissue in accordance
with the protocol-instruction from the manufacturer. This
solution provides simultaneous extraction of nuclei and la-
beling of DNA nuclei with diamidinophenylindole, which is
its component. The special disposable CellTrics 50 um fil-
ters (Partec, Germany) were used to prepare nuclear suspen-
sions. The nuclear suspensions of the biopsies of rat cerebral
cortex were prepared immediately after collecting the mate-
rial and washing with the cold (+4 - +8 °C) phosphate-salt
buffer pH 7.4 (Sigma). The determination was made using a
multifunctional research flow cytometer “Partec PAS” from
Partec, Germany. An ultraviolet lamp was used to stimulate
diamidinophenylindole fluorescence. 10 thousand options
were analyzed from each sample of the nuclear suspension.
The flow analysis of the DNA fragmentation was performed
using FloMax software (Partec, Germany) by isolating the
Sub-G1 area on the DNA histograms [6,9].

The obtained results were processed using the statistical
processing program StatPlus 2009 using the paired Wilcoxon
test. Differences were considered statistically significant at
p<0.05 [7].

Results and discussion. The study of the possible mecha-
nisms of the protective action of the studied cerebroprotectors
on traumatically damaged brain showed that in the control pa-
thology group (TBI + 0.9% NaCl solution) the intensity of the
DNA fragmentation in the nuclei of neurons of the temporal
cerebral cortex of rats on the 8th day after simulating TBI was
probably 198,2% higher (Fig. 1 and 2, Table 1).
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Fig. 1. DNA fragmentation in the nuclei of cells of the cere-
bral cortex of a pseudooperated rat on the 8th day. Flow cytom-
etry. Number of samples - 10,000
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Fig. 2 DNA fragmentation in the nuclei of cells of the cerebral
cortex of the rat with traumatic brain injury on the 8th day (con-
trol group). Flow cytometry. Number of samples - 10,000
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Table 1. The effect of the course infusion of Ademol on the DNA fragmentation in the nuclei of neurons of the cerebral cortex

of rats with traumatic brain injury on the 8th day of the experiment (M+m, n=>5)

Experimental conditions

DNA fragmentation, %

Pseudoperated animals + 0.9% NaCl solution 5,2140,047
. 15,54+0,42 °
0, ] )
TBI + 0.9% NaCl solution (control group) (+198,2%)

TBI + Ademol, 2 mg/kg i/v

8,35+0,133 o+
(+60,2%), [-46,2%],
{-27,2%}

TBI +amantadine sulfate, 5 mg/kg i/v

11,47+0,02 °*
(+120,1%), [-26,2%]

notes: TBI - traumatic brain injury; °—p<0.05 regarding pseudooperated animals;

* - p<0.05 regarding the control pathology group, # - p<0.05 regarding amantadine sulfate (10 mg/kg i/v);
() - regarding the indicator of pseudooperated rats; [] - regarding the indicator of control pathology;
{} - regarding amantadine sulfate therapy

After a course (8 days) infusion of amantadine sulfate at a
dose of 5 mg/kg in rats in the severe period of traumatic brain
injury (Fig. 3), in the nuclei of the cells of the cerebral cortex of
rats, the values of the interval Sub-G0G1 relative to the same
indicator in animals of the control group were determined lower
by an average of 26.2% (p<0.05), but still the studied indicator
remained higher than the one in the group of pseudooperated
animals by 120.1% (p<0.05).

There was a statistically significant reduction in the DNA
fragmentation in the nuclei of cerebral cortex cells in the study
period with the use of Ademol in comparison with the control
pathology group by 46.2% (p<0.05).

By its ability to reduce the level of the fragmented DNA in the
nuclei of neurons of the cerebral cortex of rats on the 8th day of
TBI, Ademol probably exceeded the reference drug by an aver-
age of 27.2% (Table 1; Fig. 3 and 4).
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Fig. 3 DNA fragmentation in the nuclei of cells of the cerebral
cortex of the rat with a model of traumatic brain injury, which
was treated with Ademol (2 mg/kg) on the 8th day. Flow cytom-
etry. Number of samples - 10,000
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Fig. 4. DNA fragmentation in the nuclei of cells of the cere-
bral cortex of the rat with a model of traumatic brain injury,
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Many studies of drugs with potentially primary neuroprotec-
tive effects to block the cascade of brain tissue damage in trauma
have been performed. However, almost all major clinical trials
in this area have been unsuccessful [3, 6, 10]. Today, the search
for molecules and their combinations that can effectively inhibit
the cascade mechanisms of death of neurons and components of
neuroglia, which are triggered in the area of ischemic damage to
brain tissue in traumatic brain injury.

Data from previous studies show that ademol has a complex
effect, exhibiting the properties of both primary and secondary
cerebroprotector, with significant advantages over others, pre-
sented in the modern pharmaceutical market, neuroprotectors
[6], but the study of the effect of 1-adamantylethyloxy-3-mor-
pholino-2-propanol hydrochloride (Ademol) on the course of
TBI was not performed.

Analysis of the therapeutic course of the infusion of Ademol
at a dose of 2 mg/kg during the study period showed the best
effectiveness of this cerebroprotector in comparison with 0.9%
NaCl solution and amantadine sulfate. The obtained data show a
slight decrease in the processes of apoptotic damage to cells of
the cerebral cortex of rats on the background of the experimental
treatment of traumatic brain injury with amantadine sulfate. The
evaluation of the effectiveness of Ademol to correct the process-
es of apoptotic death of neurons in the cortex of traumatically
damaged brain showed a better therapeutic effect in comparison
with both the control pathology group and the group of the ref-
erence drug - amantadine sulfate. Assessing the growth of DNA
fragmentation in the control pathology group (TBI + 0.9% NaCl
solution), we can talk about the process of intensive formation
of post-traumatic focus due to the neurons that are in a state of
apoptotic death.

In TBI, the glutamate excitotoxicity is one of the triggering fac-
tors influencing the development of lactic acidosis, angiospasm
and endothelial dysfunction, the formation of reactive free oxygen
radicals, the activation of lipid peroxidation, cerebral edema, induc-
ing the apoptosis processes and cell necrosis [4, 6]. When compar-
ing the effectiveness of the studied cerebroprotectors, the action of
which is associated with the blockade of NMDA receptors by the
indicator of DNA fragmentation (SUB-G1) of the nuclei of cere-
bral cortex cells in rats with TBI, it was found that the therapy with
Ademol solution at a dose of 2 mg/kg was significantly better than
the infusion of amantadine sulfate at a dose of 5 mg/kg by 27.2%
(8.3540.133% vs 11.47+0.02%) (p<0.05).

In our opinion, the suppression of the intensity of neuroapop-
tosis in the cortex of traumatically damaged brain of rats on
the background of Ademol indicates a decrease in the focus of
neurodestruction by maintaining the number of morphologically
intact neurons, and is one of the leading mechanisms of its cere-
broprotective action in traumatic brain injury.

Conclusions. 1. The post-traumatic period of model TBI in
rats is accompanied by a probable increase, compared with in-
tact animals, in the level of DNA fragmentation in the nuclei of
cells of the cerebral cortex on the 8th day of the experiment at
an average of 3 times.

2. By the antiapoptotic effect in conditions of post-traumatic
brain injury, Ademol solution therapy was significantly better
than the infusion of 0.9% NaCl solution and amantadine sulfate
at an average of 46.2 and 27.2%, respectively (p<0.05).
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SUMMARY

THE EFFECT OF ADEMOL ON THE DNA FRAGMEN-
TATION OF CEREBRAL CORTEX CELLS IN RATS
WITH EXPERIMENTAL TRAUMATIC BRAIN INJURY

!Semenenko S., !Semenenko A., 2Khrebtii H., Bodnar R.,
'Semenenko N.

!National Pirogov Memorial Medical University, Vinnytsya;
’Higher Education Institution in Ukraine “Bukovinian State
Medical University”, Chernivtsi; SHorbachevsky Ternopil Na-
tional Medical University, Ternopil, Ukraine

The aim of the study. To determine the effect of Ademol on
the deoxyribonucleic acid (DNA) fragmentation of the cerebral
cortex cells (apoptosis) of rats with traumatic brain injury (TBI).
Materials and methods. An experimental model of severe trau-
ma was created in male rats using an air pistol. The therapeutic
effect of Ademol in TBI was evaluated at a dose of 2 mg/kg
intravenously at intervals of 2 t/d for 8 days. As a drug for the
control group we used 0.9% NacCl at a dose of 2 ml/kg, and as
a comparison drug - amantadine sulfate at a dose of 5 mg/kg.
On day 8 after TBI and decapitation of animals, the parts of the
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cerebral cortex were taken to assess further DNA fragmentation
in cells by the flow cytometry method. Results and conclusions.
The post-traumatic period of model TBI in rats is accompanied
by a probable increase in the level of DNA fragmentation in the
nucleus of cerebral cortex cells on the 8th day of the experiment.
By the antiapoptotic effect in conditions of post-traumatic brain
injury, Ademol solution therapy was significantly better than the
infusion of 0.9% NaCl and amantadine sulfate at an average of
46.2 and 27.2%, respectively (p<0.05).

Keywords: traumatic brain injury, Ademol, apoptosis, aman-
tadine sulfate.

PE3IOME

BJIUSAHUE AJEMOJIA HA ®PAIMEHTALUIO JHK
KJIETOK KOPbI I'OJIOBHOI'O MO3I'A KPbIC IIPU
SKCHEPUMEHTAJILHOM YEPEITHO-MO3I'OBOM
TPABME

ICemenenko C.H., 'Cemenenko A.U., XXpeorTuii I.H.,
Sboauap P.SI., 'Cemenenxo H.A.

!Hayuonanvnoiii meduyunckutl ynusepcumem um. H. [Tupozosa,
Bunnuya,; Beicwee yuebnoe saseoenue Ykpaunvl «Bykoeui-
CKUUl 20Cy0apcmeenblil MeOUYUHCKUll ynusepcumemy, Yepro-
6ybl,; *Tepnonoabekull HaYUOHALbHBIL MEOUYUHCKULL YHUBEPCU-
mem um. UA. Topoauesckoco MO3 Yxpaunwl, Yxpauna

Lenp wuccrnenoBanust - ONpEAENIUTh BIMSHHE ajgeMoila Ha
(parMeHTaIMo J1e30KCHPUOOHYKICHHOBOIl KHCIOTBI KJIETOK
(aronTo3) Kopsl TOJIOBHOTO MO3ra KPbIC Ha ()OHE YePEerTHO-MO3-
rOBOIl TPaBMBI.

DKCHEepUMEHTAIBHYI0 MOJAENb TSKEIOH 4epernHo-MO3roBOH
TpaBMbl (UMT) mopenupoBanu Ha Kpblcax-caMLiaX C MCIHOJb-
30BaHUEM ITHEBMATHUECKOTO MUCTOJIETA. TepaneBTuieckoe aei-
ctBre anemona nmpu UMT oreHuBamu B 103¢ 2 MI/KT C HHTEP-
BaJIOM 2 p/;i B TeueHue 8 cyTok. B kauecTBe JieKapCTBEHHOIO
cpezcTBa Ui KOHTposbHOU Tpymmsl npumenstin 0,9% NaCl B
J103e 2 MII/KT, a perapara CpaBHEHUs - aMaHTa(lHa CylIb(aT B
nose 5 mr/kr. Ha 8 cytku nocie UMT u nekanuTanuu sKUBOT-
HBIX YaCTH KOPBI TOJIOBHOTO MO3ra 3a0paHbl JJis JaJbHEHIIeH
OIICHKH (parMeHTaIMK JC30KCHPHOOHYKICHHOBON KHCIOTHI
(AHK) B k1eTkax METOIOM NPOTOYHON LIUTOMETPHH.

ITocrrpaBmarnueckuii nepuoxn moxensHoit UMT y kpbIc co-
HPOBOXKIAJICS BEPOSTHBIM POCTOM ypoBHs (pparmentanun JJHK
B sJpaxX KJIETOK KOpPbI FOJIOBHOTO MO3Ta Ha 8 CYTKHM 3KCIIepu-
menTa. [To BennunHe aHTHAMONITOTUYHOTO Y deKTa B yCIOBUIX
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HOCTPABMATHYECKOTO MOBPEK/ICHHSI TOJIOBHOTO MO3Ta TEpaIius
pacTBOPOM aJIeMOJIa OKa3aiach JOCTOBEPHO JIydllie B CpaBHE-
Huu ¢ uudysueii 0,9% NaCl u amantaguna cynedara, B cpei-
HeM, Ha 46,2% u 27,2%, cootBeTcTBeHHO (p<0,05).
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ISOLATION AND COMPERATIVE STUDY OF THE GROWTH INHIBITING THERMOSTABLE PROTEIN
COMPLEX FROM THE BONE MARROW OF THE ADULT MICE

"Tavdishvili E., '"Modebadze 1., 'Bakuradze E., 'Rusishvili L., 2Berulava M., 'Dzidziguri D.

"Ivane Javakhishvili Thilisi State University, Department of Biology, Faculty of Exact and Natural Sciences;
2Sokhumi State University, Faculty of Natural Sciences, Mathematics, Technologies and Pharmacy, Thilisi, Georgia

The regulation of proliferation of cells with different renewal
capabilities underlies homeostasis. One of the mechanisms of
the regulation involves the interaction of cells with the growth
factors, which are often proteins and are equally important in
both the pre - and postnatal periods of development [14]. For in-
stance, in the prenatal period of the development, the process of
formation of primary germ cells is regulated by specific signal-
ing molecules BMP [12, 13], while in the cell migration and dif-
ferentiation FGF and other proteins are involved [1, 9, 22, 25].
The importance of their study was further enhanced by discov-
ering that endogenous factors, natural products of animal cells,
do not have the same toxic effects as other chemicals on the
tissues and organs when exposed to transformed cells [4, 17].
The interest in these factors has increased since the discovery
of the disorders in the regulation of certain growth factors in the
process of wound healing both in vivo and in vitro [23]. Based
on these and other similar research, the possibilities of using the
growth factors, their inhibitors, and antibodies for therapeutic
purposes, are still relevant.

The growth-inhibitory thermostable protein complexes (TPC)
from various tissues of adult rats are isolated and partially char-
acterized. TPC has been identified in almost all phylogenetically
distant organisms - from humans to bacteria. It has been estab-
lished that in adolescent animals (7-day-old rats) TPCs decrease
homotypic cell proliferation by the inhibition of the transcription
process [8, 10]. This complex is not characterized by species
specificity, but the tissue specificity is revealed only regarding
terminally differentiated cells of the adult organism. It has been
shown that an adult rat’s brain TPC inhibits the proliferation of
progenitor cells in the Dentate Gyrus [8]. It is interesting that
rat’s brain TPC does not affect the proliferative activity of the
mice bone marrow that is the source of blood cell renewal in the
pre-and postnatal development [19,20]. It has been suggested
that access to the bone marrow cells for different factors is re-
stricted. According to the literature, the bone marrow contains
actively proliferating cells, as well as the cells at different stages
of differentiation. Starting with committed cells, distant mecha-
nisms provided by various cytokines and ‘’keylon-antikeylon”
systems dominate in the regulation of hematopoiesis [3,24].
Based on the above mentioned, it is interesting whether the bone
marrow cells contain the growth-inhibiting thermostable protein
complex. The aim of the work was the identification of TPC in
the bone marrow cells of adult mice and the comparative study
of its action.

Material and methods. Experiments were carried out on
adult (20-25 g) mice and adolescent (7 days) white rats. The
animals were divided into two groups: the control group ani-
mals were injected with 100 ul 0.9% saline, and the test group
animals were injected with mice bone marrow TPC (200 vy) in-
traperitoneally. Three hours later bone marrow and liver tissues
were fixed in 4% paraformaldehyde solution prepared in 0.1 M
phosphate-buffered saline pH=7.4. For the determination of the
colchicine mitotic index per 1000 cells (%o0) 1 mg/kg of colchi-
cine was injected into the animals of both groups 2 hours before
taking the material.
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Alcoholic extraction of thermostable proteins from the adult
mice bone marrow

The bone marrow of white mice was washed with saline at
room temperature. Then the cold distilled water in a ratio of 1:8
was added and the tissue was homogenized in a homogenizer.
The homogenate was rapidly frozen in liquid nitrogen and
thawed at room temperature. To the resulting mass, the 96° alco-
hol was added to a final concentration of 50°. The solution was
then placed at + 4°C for one hour, then centrifuged at 600g for
10 minutes on a K-23 centrifuge. 96° alcohol was added to the
obtained supernatant in such an amount that the final concentra-
tion was 81°, the solution was stored at + 4° C for one hour and
centrifuged in the same manner. The obtained precipitate was
dissolved in water and boiled at + 100° C in a water bath for 20
minutes. Then it was centrifuged, the supernatant was frozen in
liquid nitrogen and lyophilized in an adsorption-condensation
lyophilizer. In obtained powder, the protein was determined by
the Lowry method [15].

Preparation of the material for the study under the light mi-
croscope

To examine the tissues (bone marrow, liver) under a light mi-
croscope, the materials were fixed in the 4% formaldehyde solu-
tion prepared on the Na/K phosphate buffer. After the fixation,
5% of EDTA solution was used to decalcify the femur of adoles-
cent rats. Dehydration of the material took place in an increas-
ing range of alcohols of different concentrations. Tissues were
embedded in a wax-paraffin mixture. 5-7 pum thick slices were
stained with hematoxylin-eosin. Tissue samples were studied
under a light microscope (Zeiss Primo Star, Germany). To es-
timate the mitotic index (%o), at least 5,000 cells were counted.

Native protein electrophoresis in polyacrylamide gel

Native protein electrophoresis was performed using Davis
method [5]. Acrylamide gel with a concentration gradient of 10-
25% was used. The gel samples were solved in a buffer (0.5
M Tris HCI pH-6.8; 50% glycerol; 0.05% bromophenol blue)
and put 20 pl of protein per sample in the gel pockets. Their
electrophoretic separation was performed with power - 14 mA,
voltage - 100V. At the end of the process the gel was stained with
a solution of silver nitrate.

Gel staining with silver nitrate

The silver staining was performed according to the method
of Nesterenko [18]. The gel was treated with a mixture of 60
ml 50% acetone and 1.5 ml 50% trichloroacetic acid for 5
minutes and then kept in distilled water for 5 minutes. After,
the gel was treated with 50% acetone for 5 minutes and later
with sodium thiosulfate solution (100 pl of 10% Na2S203
x SH20 + 60 ml of distillate) for 1 minute. After this the
gel was treated with the silver nitrate solution (0.8 mL 20%
AgNO3 + 0.6 mL 37% formaldehyde + 60 mL distillate) for
8 min and then with the mixture of sodium carbonate and
sodium thiosulfate (1.2 g Na2Co3 + 25 mkl 37% formalde-
hyde + 25 ul Na2S203 + 60 ml bidistilate) until staining. The
reaction was stopped with a4% acetic acid solution. Between
each procedure, the gel was rinsed with the distilled water 3
times for 3-5 seconds.
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Separation of peripheral blood mononuclear cells

A density gradient of Ficoll-400 (“Sigma-Aldrich” - Sweden)
was used to separate blood cells. 15 ml blood of mice treated
with EDTA (to prevent clotting) was added to 10 ml Ficoll
(density 1.119 g / ml) in the tube carefully to avoid mixing and
centrifuged for 30 minutes at 2000 rpm. As a result of the cen-
trifugation, there were 4 fractions in the test tube from which the
suspension of mononuclear cells was taken with a pipette and
transferred to a clean tube and diluted with PSB in a 1:1 ratio.
Then it was centrifuged for 8 minutes at 1600 rpm. After the
centrifugation 5 ml PBS was added to the precipitate, was well
suspended and centrifuged for 10 min at 1000 rpm. The obtained
precipitate was mixed with 1 ml PBS and counted the number of
leukocytes in Goriaev’s chamber [2,11].

The data are expressed as mean + SD. Students’ t-test was
used for comparison among the different groups. P<0.05 was
considered statistically significant.

Results and discussion. The method of alcoholic extraction of
proteins was used in order to identify thermostable proteins in the
bone marrow cells of adult mice. Our interest in bone marrow was
connected to the presence of blood cells at different stages of dif-
ferentiation. As it was established, in the cell culture of human T
lymphoblastic leukemia, TPC did not show tissue specificity, that
was explained by the presence of immature blast cells [16].

TPCs were isolated from the bone marrow and the peripheral
blood cells of adult mice. To describe the complex, we used the
electrophoresis method with already known pancreatic TPC and
marker proteins. Fig. 1 shows the electrophorograms of this study.

1 2 3 4
Fig. 1. Native protein electrophoresis in polyacrylamide gel
(10-25%), staining with silver nitrate
1 - adult mice bone marrow TPC; 2 - adult mice peripheral
blood TPC; 3 - marker proteins (245-11 kD), 4 - adult rat pan-
creas TPC

It has been found that like the pancreatic TPC, the TPC iso-
lated from the adult mice bone marrow and the peripheral blood
both contain sub fractions of relatively high, as well as the
low molecular weight. The proteins are presented in different
amounts in the high molecular sub fraction as it is in the TPC
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isolated from other organs. It should be noted that in comparison
to adult rat pancreas TPC, in low molecular weight sub fraction
of mouse bone marrow TPC is characterized by a minor content,
while in the case of peripheral blood TPC, the low molecular
weight component is not different from pancreatic TPC (Fig. 1.).
The low molecular weight fraction is the active component of
the complex that has an inhibitory effect.

In the next stage of the study we investigated the effect of
TPC isolated from the adult mouse bone marrow on the prolif-
erative activity of homotypic cells (adult mouse bone marrow).
The evaluation of metaphase figures in bone marrow of control
and experimental group mice shows that: the mitotic index of
the bone marrow cells in animals of the control group is quite
high. In three hours after the injection of TPC, this activity is not
changed compared with the corresponding data in control group.
The obtained results show that TPC of adult mice bone marrow
do not have an inhibitory effect on the proliferative activity of
homotypic cells (Fig. 2).

The analysis of the literature about the growth inhibitory endog-
enous proteins shows that the similar protein complexes obtained
from different organs of the adult organism decrease the mitotic ac-
tivity of the actively proliferated homotypic, as well as heterotypic
cells an average of 35-40% in adolescent animals [8,10].
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Fig. 2. The effect of the adult mice bone marrow TPC on
the proliferative activity of the bone marrow of adult mice. a
— mitotic index of the control and experimental group animals
(p>0,05); b, c — the mitotic figures in control and experimental
group animals bone marrow, respectively (90X7, H&E)

The question arises, how the obtained results can be explained.
In spite of the fact that, the target tissue belongs to the adult or-
ganism, unlike others, it has a high proliferative activity. The
access to these cells by different factors should not be restricted.
The active component is presented in small quantities, in the
case of above the mentioned protein complex from bone marrow
that may be the reason why the effectiveness is not manifested.
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Fig. 3. The effect of adult mice bone marrow TPC on the
proliferative activity of the bone marrow of 7-days old rats. a
— the mitotic index of control and experimental group animals
(p>0,05); b, ¢ — the mitotic figures in control and experimental
group animals bone marrow, respectively (90X7, H&E)

It is known that the adult rat’s TPCs isolated from different
tissues are characterized by tissue specificity, that is not revealed
regarding to the cells of the adolescent organism (in the early
stages of postnatal development). This feature is established for
the thermostable protein complex isolated from any differenti-
ated tissue of the adult rat. Species specificity is also not typical
for TPC [6,7,10].

Therefore, in the next stage of the study, we investigated the
effect of mouse bone marrow TPC on the proliferative activity
of adolescent rats (7 days old) bone marrow. It was found that
the mitotic activity of the bone marrow in adolescent rats had
not been changed after three hours of the injection of the mouse
bone marrow TPC. In particular, the mitotic index of the control
group was 63+2.04%o and remained unchanged after the injec-
tion of TPC in the animals of the experimental group (Fig. 3).
The results showed that the TPC isolated from the bone marrow
of adult mice do not affect the homotypic cell proliferative activ-
ity of the adolescent rats.

In the next phase of the study, the effect of adult mice bone
marrow TPC on the hepatocytes proliferative activity of adoles-
cent rats (7-day-old) was studied. It was established that after
three hours of the injection of bone marrow TPC, the mitotic ac-
tivity of adolescent rat liver cells was not changed. In particular,
the mitotic index in the control group was 9.6+0.64%o, while in
the experimental group was 10.4+1.31 %o (Fig. 4).

Conclusions. The results of our study show that the endog-
enous protein complex isolated from the bone marrow cells
differs significantly from all other protein complexes ob-
tained from intact tissues. It differs in the quantitative content
of components as well as in affect ability. According to the
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Fig. 4. The effect of adult mice bone marrow TPC on the pro-
liferative activity of the liver tissue of 7-days old rats. a — mitotic
index of control and experimental group animals (p>0,05); b,
¢ — mitotic figures in control and experimental group animal’s
liver tissue, respectively (90X7, H&E)

obtained data, the inhibitory effect of the mentioned complex
is not manifested on the proliferation of either homotypic or
heterotypic tissue cells.

The second important difference is the minor content of active
component in the bone marrow protein complex. Such minor
content is described in the case of the protein complex derived
from benign vascular tumor (children hemangioma) cells. It has
been shown that this complex does not inhibit the mitotic activ-
ity of cells in the proliferative tissues of adolescent rats [21]. It
should be noted that the bone marrow is dynamically renewable
hematopoietic tissue and contains several types of cell popu-
lations, the first two of which are pluripotent and multipotent
stem cells. They differ by the expression of membrane receptors.
However, the nature of the regulatory factors and their acces-
sibility to cells are different [3].

In view of all the above, the fact that the bone marrow protein
complex does not affect the proliferative activity of homotypic
cells is explained by the structural and functional characteristics
of the bone marrow. In the case of heterotypic cells, one of the
reasons is the minor content of the active component (low mo-
lecular weight fraction) in the complex.
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SUMMARY

ISOLATION AND COMPERATIVE STUDY OF THE
GROWTH INHIBITING THERMOSTABLE PROTEIN
COMPLEX FROM THE BONE MARROW OF THE
ADULT MICE

ITavdishvili E., 'Modebadze 1., 'Bakuradze E., 'Rusishvili L.,
*Berulava M., 'Dzidziguri D.

!Ivane Javakhishvili Thilisi State University, Department of Bi-
ology, Faculty of Exact and Natural Sciences, *Sokhumi State
University, Faculty of Natural Sciences, Mathematics, Technol-
ogies and Pharmacy, Tbilisi, Georgia

The growth inhibiting thermostable protein complex (TPC)
from the bone marrow cells of adult mice was isolated and
partially characterized. A comparative analysis of TPC compo-
nents was performed by polyacrylamide gel electrophoresis. It
has been established that the complex isolated from the bone
marrow of adult mice, like complexes obtained from other or-
gans, contains two relatively high-molecular-weight and low-
molecular-weight sub fractions of proteins. In addition, minor
content of low molecular weight components was detected in
bone marrow TPC. It has been established that the thermosta-
ble protein complex of adult mice bone marrow cells does not
have the ability to inhibit the proliferation of homotypic cells.
This may be due to the minor content of active component (low
molecular weight subfraction) in the complex and the structural
and functional properties of constantly renewable hematopoietic
tissue, such as the nature of factors that regulate proliferation,
their different cell penetration and the expression of membrane
receptors.

Keywords: white mouse, bone marrow, thermostable protein
complex, mitotic index.
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BBIJIEJIEHME WU CPABHUTEJBHOE HCCIEJOBA-
HUE KOMIUIEKCA TEPMOCTABHWJIbBHBIX BEJIKOB
U3 KOCTHOI'O MO3I'A B3POCJIBIX MBIIIEA

"Taprumsuiau 2.10., 'Moaedansze U.P.,
'Bakypanze J./1., 'PycumBuin JI.@.,
“Bbepyaasa M.H., /[3um3urypu JI.B.

"Tounucckuii 2ocydapcmeennviii ynueepcumem um. M. [Dica-
BAXUWBUNU, PAKYIbMEN MOYHBIX U eCMEeCMBEHHbIX HAYK,
2Cyxymexutt - 20cyoapemeennulil  ynueepcumem, Qaxynbmemn
€CmecmeeHHbIX HAYK, MameMamuKu, mexHon02uu u gapmayuu,
Tounucu, Ipysus

M3 K1€TOK KOCTHOTO MO3ra B3pOCIBIX MBIIIEH U30IUPO-
BaH M YJACTHYHO 0XapaKTEPU3UPOBAH POCT-UHTHOUPYIOMIHH
TepMocTabunbpHbIH OenkoBeiit kommuieke (TBK). dxs cpas-
HUTENbHOTrO aHanu3a koMnoHeHToB THBK nmpumensncs me-
TOJ 3MMeKTpodopesa B MONHAKPHIAMHIHOM Tele.

VceTaHOBIEHO, YTO OCIKOBBIM KOMILIEKC, BBIACIEHHBIN
13 KOCTHOTO MO3Ta B3POCIHBIX MBIIIEH, KAaK ¥ KOMIUIEKCHI,
paHee TONydYeHHBIE M3 APYTHX OPTraHOB, COACPKHUT ABE
cyO¢pakuu 0EITKOBBIX KOMIIOHEHTOB - OTHOCHTEIHHO BBI-
COKOMOJIEKYISIPHYIO M HU3KOMONEKYIsIpHYyIo. [Ipn 3TOM, B
TBK kocTHOr0 MO3ra 00HapyKEHO HE3HAYUTEIBHOE COJepP-
KaHUE HU3KOMOJIEKYISIPHBIX KOMIOHEHTOB.

VYceranoBneno, uto TBK kiIeTok KocTHOTO Mo3ra
B3POCIBIX MBIIIEH He o0nagaeT CIMOCOOHOCTBIO TMOna-
BISITH Tponaudepanuio TOMOTUNHYECKHX KIETOK, dTO,
1o BCcEH BEPOATHOCTH, O0OyCIOBICHO HE3HAUHTEIbHBIM
COIEepXKAHUEM B KOMILIEKCE MHTHOMPYIOMIETO POCT akK-
THBHOTO Hadaja (HHU3KOMOJEKyIsipHas cyOdpakmus), a
Tak)Ke CTPYKTYPHBIMH M (pYHKIHOHAJIBHBIMH CBOHCTBA-
MH TOCTOSHHO BO300OHOBIsEMOH KPOBETBOPHOW TKaHH:
CBOWCTBO (aKTOPOB, pETYIHPYIOUIUX Npoaudepamnuio,
JKCIpecchusi MEMOpPaHHBIX PEHENTOPOB U UX aQUHHOCTH
K IeHCcTBYIOMUM (haKkTOpaM.
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LASER INDUCED FLUORESCENCE OF SKIN: SUPERPOSITION OF SPECTRAL INTENSITIES

'Jaliashvili Z.,"Medoidze T., 'Melikishvili Z., 2*Chanishvili A., *Petriashvili G., ‘Lomidze L.

Georgian Technical University, Viadimir Chavchanidze Institute of Cybernetics, ' Department of Coherent Optics and Electronics,
’Department of Optically Controlled Anisotropic Systems, *Department of Optical-Chemical Research Laboratory, Thilisi;
‘Esthetic Center Clinic Cannula, Georgia

Optical methods are widely used in biology and medicine as
they allow to study objects in real-time. In particular, in those
cases, the diagnosis is made by an effective non-invasive meth-

© GMN

od. A large number of works are devoted to the determination
and monitoring of the state of body health by determining the
tissues states by their optical parameters (see for example [1-
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Fig. 1. Schematic view of the experimental setup for in vivo measurements of human skin fluorescence

5] and references cited there). Among human body fabrics, the
skin has an important function. The main function of the skin is
to maintain homeostasis despite daily environmental exposure.
It creates a barrier for body fluids and protects the underlying
tissues from the affects of microorganisms, harmful substances
and radiation. Accordingly, it is a relevant object for effective
diagnostics [6].

A functional model of human skin consists of three layers:
epidermis, dermis (skin itself) and subcutaneous tissues. The
outermost layer of the epidermis is thin, devoid of blood vessels,
and is divided into two sub-layers: the outer corneal layer, which
consists of dead keratinized cells, and the inner layer of cells,
where melanin and keratin are formed. The dermis is located
under the epidermis. The dermis is well-supplied with blood. It
contains connective tissue, sebaceous glands, sweat glands, and
hair follicles. The dermis merges with the subcutaneous tissue.
The color of normal skin (absorption and scattering) depends
on the following main chromophores: melanin, B-Carotene,
oxyhemoglobin, deoxyhemoglobin and collagen. The absorp-
tion coefficient of the dermis depends on the blood filling of the
capillaries, and the fluorescence intensity depends on both: the
fluorescence quantum yield (keratin, collagen, NADH) and the
extinction coefficient (oxyhemoglobin, deoxyhemoglobin and
melanin) [8]. Many works have been published on skin optics
and spectroscopy ([8-11] and references cited there). However,
the spectra were not investigated for the validity of the “Prin-
ciple of Superposition” [4]. This principle was demonstrated by
us for the thyroid tissue and allowed us to represent the fluores-
cence spectrum of the tissue of any patient as a linear superpo-
sition of the LIF (Laser-Induced Fluorescence) spectra of two
extreme tissue states. Therefore, it was interesting to check the
validity of this principle for human skin.

Materials and methods. In Fig. 1 the scheme of the experi-
mental setup is presented. A MNL 100 Nitrogen Laser (Laser-
technik Berlin, Germany) was used to excite autofluorescence.
A=337 nm; Power — 0.15 mW per pulse; Pulse duration - 3 ns;
pulse repetition rate - 1-30 Hz; LIF spectra were recorded on
a CCD spectrometer (AvaSpec-ULS 2048CL-EVO-RS, Neth-
erlands). The transfer of exciting radiation to the sample and
the transfer of the fluorescence signal from the sample to the
spectrometer was carried out using a special Y-type UV probe
(R400-7-UV/VIS Ocean Optics, United States). The fiber op-
tics reflectance probe had six illuminating and one detection
400-micron diameter fibers bundled together. A 6-fiber leg was
connected to the light source and reflected light was fed into the
spectrometer via a single-fiber leg.

To remove laser radiation scattered from the sample and sur-
faces, a collimated fluorescence signal (using lenses L1-L.2) was
passed through a band-pass filter (transparency: A =337 nm less
than 1%; A=380 nm - 50%; A 475 nm more than 80%).

In the dominant absorption case, a great deal of absorbed
radiation energy transforms into the heat increasing the tissue
temperature by approximately 1 K during 10° s [7]. In our ex-
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periments, the laser radiation exposure time on tissue did not
exceed a few seconds. Thus, the temperature increment did not
affect the spectral measurements.

The experiments were performed on volunteers’ finger pads
and nails. In particular, on the dorsal side of the proximal pha-
lange and fingernail of the middle finger of the volunteer’s left
arm. For more clarity, in this article we presents 7 characteris-
tic spectral curves selected from the spectra recorded from 32
volunteers: 5 physiologically healthy and 2 diabetic (type 1 and
type 2). LIF spectra Experiments were performed with consent
from the Medical Ethics Commission of Georgian National
Center for Disease Control & Public Health (Protocol # 2019-
43), and informed consent from these 32 volunteers.

Results and discussion. Under normal conditions, ultravio-
let excitation (337 nm) induces fluorescence in the visible re-
gion, which is a superposition of fluorescent emission from the
three main natural fluorophores. These are collagen, keratin and
NADH. The ratio of these three organic fluorophores varies de-
pending on the site of the human skin.

The observed fluorescence line shape and intensity depend on the
penetration depth, absorption and scattering of both exciting and
fluorescent lights. On that is also influenced skin color, age, health
status and many other additional factors of the observed person.

Fig. 2 represents the fluorescence spectra of 7 volunteers’
fingerpads. As already noted, among the volunteers who par-
ticipated in the experiment were both healthy and people with
a diagnosis of diabetes mellitus. The figure shows that the vol-
unteers’ spectral lines differ from each other. Among them, one
stands out as the spectral line belongs to a volunteer with type
1 diabetes (dashed line). The spectral lines are characterized by
two main peaks (about 417 nm and 460 nm), obtained by ab-
sorption and fluorescence of various chromophores (oxyhemo-
globin, deoxyhemoglobin, collagen, NADH). The spectral lines
are normalized to the signal amplitude at 417 nm, which is very
convenient for comparing them.
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Fig. 2. The autofluorescence spectra from pads of a human
finger
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In Fig. 3 represents the nails fluorescence spectra of the
same volunteers. The naked eye can see that the spectrum of
all volunteers is practically identical, which is explained by
the fact that the building material of nails is a homogeneous
structural material - keratin. The graphs given do not show
the effect of hemoglobin, which confirms the point of view
stated in the reference [2] that the hemoglobin contribution in
the fluorescence of the nail is negligible.
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Fig. 3. The autofluorescence spectra from the nail of the
human hand

In Fig. 4, represents the fluorescence spectra of the skin
and nails of only two volunteers with a diagnosis of diabetes
(type 1: nail2, skin2 and type 2: naill, skinl). This selection
of spectral lines gave us an interesting result. It was found
that when diabetes was present in the studied volunteers, the
individual spectra of their skin and nails literally coincide. In
our opinion, such a coincidence of the skin and nails fluores-
cence spectra is associated with increased content of collagen
in the skin of patients with diabetes mellitus, which charac-
terisis the diabetes.
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Fig. 4. The comparison of autofluorescence spectra of skin
and nail from diabetic volunteers

In Fig. 5 there are shown the spectra of two volunteers
— healthy (nail3, skin3) patients and type 1 diabetes (nali2,
skin2). Here is the fluorescence spectrum of a healthy vol-
unteer with the maximum difference between the intrinsic
spectra of the nail and the skin. It should be noted that the

© GMN

spectrum of the “healthy nail” coincides with the spectrum of
the nail and finger of a patient with type 1 diabetes.
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Fig. 5. The comparison of autofluorescence spectra of skin
and nail from healthy and diabetic volunteers

The fluorescence spectra of the two volunteer fingers,
which are different as much as possible from each other, are
selected in figure 6. With the help of their superposition, it
is possible to obtain the fluorescence spectra of the skin of
any of the volunteers (superposition model). In this particular
case, the spectra measured on one volunteer and the same
spectrum calculated by using the superposition method of
“extreme spectra” are shown. As can be seen from the graph,
the agreement between the experimentally observed and cal-
culated spectra (superposition model) is very good.

Normalized fluororescence intensity

1 T 1 T L Ll
400 450 500 550 600 850 700
Wavelength (nm)

Fig. 6. Superposition of LIF spectra

For discussion, it is important to recall the generally ac-
cepted optical model of the skin as a multi-layer multi-scat-
tering medium, in each layer of which chromophores are ho-
mogenously distributed [8].

In our analysis, the simple skin model is used [12]. In this
model LIF intensity of skin is defined by the total fluores-
cence intensitiesand arisings from the epidermal (NADH,
keratin) and dermal (collagen) skin layers, respectively (Fig.
7).
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Fig. 7. Simple models of LIF: (a) skin and (b) nail. Adapted
from [12]

In the one-dimensional approximation, the intensity of escap-
ing fluorescence from the dermal layer can be presented as [8]:

L,(Arr) = Iy(Agx) - n(ApL, Agx) - exp [— Z[Ei(AEX) + E;-*U-FL)] -d;g,

(1)

where A, and A, are the excitations and emission wave-
lengths n(A, ,A.,); is the fluorescence quantum yield; 1, (A,,) is
the intensity of excitation light incident on the skin/nail surface
as a collimated beam; &(),, ) is the absorption of the i’th layer
with thickness d, at the wavelength of fluorescence emission 2, ,
and g (A,,) is the extinction coefficient of the i’th layer at the
wavelength of the excitation light A, .

In earlier work, we empirically introduced a superposition
model for fluorescence spectra [4], which states: If we have
two basic fluorescence spectra, then any intermediate spectrum
is calculated by the linear superposition of these basic spectra.
Judging by the obtained experimental results, this principle is
valid in this case as well. Then escaping fluorescence generally
can be calculated as follows:

I(App) = To(Agx) - Z G-y (ApL, Agx) - exp (_Z[Ej,x(lﬁx) + Ef,xuﬂ)] . dj,l)-
7 i

2

Where C is the superposition coefficient of the chromophore
spectra and ) .C. =1. However, this expression is still not correct.
The following condition must be satisfied for (2) to describe the
superposition:

Z[Ej,ﬂaﬂ + E;,x HFL]]' dj; = Z[Ek,xuaﬂ + EE,;UFL)]' Ay = f(Aex, ArL),
(3)

Where ;j and k denote the same chromophore in different hu-
man subjects. Taking this into account in (3), in the end we get:

L(Arr) = Ig(Agx) - e/ Asxder) . Z G -1 (ApL, Agx)-
-
“4)

If we choose the expression (4) for our task, it will be simpli-
fied. Considering the existing chromophores j = 1, 2, 3, 4. Only
two of them are fluorophores: collagen and NADH. The other
two chromophores, blood and melanin, do not fluoresce, at least
in the visible spectrum. Accordingly, the quantum yield of mela-
nin and blood in the visible spectrum
Mhemoglobin oMoy ™ Mvtanin P ohex)=0. Therefore, for the spec-
trum of fluorescence intensity we can write:
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Li(Ar) = Io(Agx) - e~ Cexdee) - [C) -1y gy, Agx) + Cp - 12 (App, Agx)],
(5)

Where C, and n,correspond to collagen/keratin and C,and n,
correspond to NADH.

Formula (5) explains the result of our experiment - the valid-
ity of the principle of the linear superposition of spectra.

Thus, the analysis of our experiments showed that:
1. When excited by an ultraviolet (337 nm) laser, two main natu-
ral fluorophores appear in the fluorescence of human skin - col-
lagen and nicotinamide adenine dinucleotide (NADH), the total
spectra of which are modulated by the absorption of oxyhemo-
globin and deoxyhemoglobin.
2. Fluorescence in nails is not modulated by blood. The fluores-
cence spectra of nails are practically the same for all volunteers,
while the fluorescence of the skin of the same people differs sig-
nificantly from each other.
3. The fluorescence spectra of nails and skin of human subjects
with diabetes mellitus do not actually differs from each other.
4. For each of any three experimentally recorded fluorescence
spectra of human skin I,(2), L(A), L,(A), the principle of super-
position of spectral intensities is valid: each spectrum is a linear
superposition of the other two, I, (A)=C, L(A)+C L (M),
L)=C, I,(M)+C_ L), LA=C, I M)+C,LM).
5. Based on the principle of superposition, it is possible to obtain
the fluorescence quantum yields of basic cromophores.
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SUMMARY

LASER INDUCED FLUORESCENCE OF SKIN: SUPERPOSITION OF SPECTRAL INTENSITIES

1Jaliashvili Z.,"Medoidze T., 'Melikishvili Z., 2*Chanishvili A., *Petriashvili G., ‘Lomidze L.

Georgian Technical University, Vladimir Chavchanidze Institute of Cybernetics, ' Department of Coherent Optics and Electronics,
’Department of Optically Controlled Anisotropic Systems, *Department of Optical-Chemical Research Laboratory, Thilisi;
‘Esthetic Center Clinic Cannula, Georgia

The aim of the work was to determine the possibility of assessing
the state of human health by the method of optical spectroscopy
of skin and nail. To achieve this goal, Laser-Induced Fluorescence
(LIF) spectroscopy was used. A special probe was designed, which
makes it possible to record differential spectra and, as a result, to
compare the shapes of spectral fluorescence lines.

In vivo spectra of LIF intensities of the human finger pad and
nail were measured. These spectra can be used to determine
and characterize the state of human health, and it’s also further
monitoring in real time.When processing the spectra of different
volunteers, it was found that the fluorescence spectra of the skin

of physiologically healthy and pathological (in this case, type 1
and 2 diabetes) volunteers significantly differed from each other.
Moreover, the analysis of these spectra makes it possible to as-
sess the degree of pathology. It was also found that any of the
three experimentally recorded fluorescence spectra is a superpo-
sition of the other two. A theoretical analysis of the multilayer
model of human skin fluorescence has shown that this principle
is always valid when the same chromophores are involved in
fluorescence.

Keywords: laser spectroscopy, laser-induced fluorescence,
superposition of spectral intensities, human skin.
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JASEPHO-UHAYIUPOBAHHAS ®JIYOPECHEHIUS KOXKH:
CYHEPIO3UILIMA CIIEKTPAJIbHBIX HHTEHCUBHOCTEM

xanunamsuiu 3.B., 'Menoumse T.JI., 'Meaunkumsuiu 3.1, *Hanmmsuiau A.T., SMlerpuamsuiu LI, *Tomunze JI.B.

I py3unckuti mexnuueckuil ynusepcumem, Hucmumym xubepnemuxu um. Braoumupa Yasuanuose,
lomoen kozepeHmHo ONMUKY U INEKMPOHUKY, 20MOell ONMUYECKU YNPAGISeMbX AHUZOMPONHBIX CUCTIEM,
3Jlabopamopusi onmuxo-xumuyeckux ucciedosanutl, *Llenmp scmemuru, kiunuxa Kannyna, Tounucu, pysus

Iens nccnenoBaHys - OIEHKA COCTOSHUS 3M0POBBSI YeIOBEKa
METOIOM ONTHKO-CIIEKTPOCKOIINIECKOTO HCCIISOBAHUS KOXHU H
HOTTCH.

JInst ocTIKeHHsT ATON WM MCIHOJIB30BaHaA CIIEKTPOCKOIIHUS
na3zepHo-MHAyupoBaHHOH (yopecuenunu (LIF). Pazpaboran
CHEIHANbHBIA 30HM, MO3BOJSIONMHA CHUMAaTh AnuQQepeHnn-
QJIBHBIE CIIEKTPHI U, KaK CJICCTBUE, CPABHUBATH ()OPMBI CIEK-
TpaJbHBIX THHUHN (uryopectenin. Onpeaenens! crekTpsl LIF
HMHTEHCHUBHOCTEH HOT'TeH 1 MOJyIIeUeK MalbIEeB in Vivo, 9TO MO-
JKeT OBITh NCIIOIB30BAHO IS ONPEICNICHUS U XapaKTePUCTUKH
COCTOSIHUSI 37I0POBBSI YETIOBEKA U AAIbHEHIIIET0 MOHUTOPHHTA B
PEKHME PeanbHOTO BPEMEHH.

[Ipu 00paboTKe CHEKTPOB BOJOHTEPOB OOHAPYIKEHO, UTO
CIEKTPBI (IIYOPECICHIINH KOKH (PU3UOTOTUICCKU 3T0POBBIX
Y MMEBIIUX NATOJIOTHIO (B TaHHOM cirydae auadeT 1 u 2 tumna)
BOJIOHTEPOB CYIIECTBCHHO Pa3IMYalOTCA MEXAy coboi. bo-
Jiee TOTO, aHAJIM3 ITUX CIIEKTPOB MO3BOJISET OLICHUTH CTECIICHB
MaTOJOTHH. BBIIBIECHO, 4TO 000 M3 TpPeX IKCIEpUMEH-
TaTbHO 3aPETHCTPUPOBAHHBIX CIIEKTPOB (IIyOopeCHEHIINU
SIBJISICTCSL CYNEPHO3UIIMEH IBYX OCTaJIbHBIX. TeopeTude-
CKU{ aHalW3 MHOTOCIOWHOW Monxenu QIHOpeCcHeHINN
KOKH YelIOBEeKa MOoKa3all, YTO 3TOT MPUHIHI BCETAa cupa-
BEJJINB, KOTJa B (IIyOPECICHIIUN YYACTBYIOT OJTHH U T€ Ke
XpOMOQOPHI.
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“AMPHICEZINE”: NEW APPROACHES TO FIGHTING CANCER PRELIMINARY THEORETICAL
AND EXPERIMENTAL (IN VITRO) MESSAGE

Nadiradze 1., Chigogidze N.

Georgia Israel Joint Clinic GIDMEDI; Georgian Technical University, Thilisi, Georgia

Fibrin content is increased in human tumor tissue, which,
being the result of overall reactions of so-called “Machabeli
Syndrome” present in oncologic patients, occupies the central
place in the process of tumor metastasis [8-11]. The decrease
of membrane potential of tumor cells allows them to sharply
limit the penetration of foreign bodies into them to only a few
components. This significantly hinders the effectiveness of anti-
tumor medications.

Tumor cells secrete enzyme Hyaluronidase, which supports
their break-off from primary site and attachment to the walls of
other organ’s blood or lymph vessels [4].

The emergence of metastasis is closely related to the interrela-
tion of tumor cells and endothelium of blood and lymph vessels
at physical-chemical level. Along with the increase of malig-
nancy degree of tumor cells comes increase in their negative
electronic charge, which due to its well-known life-giving quali-
ties, increases their vital capacity. Significantly, it is the carci-
nogenic substances that support the increase of negative charge
of cells [6-8].

Herewith, it seems interesting to use existing differences be-
tween electrostatic potentials of normal homologous cells and
cancer cells to fight against cancer.

Our proposal is as follows: the use of new perspective class
of respective drugs (“Amphicezine”) for inhibition of metastasis
of malignant cells — negative multi-charged long-chain organic
ions. The proposed drugs are substances with macromolecule
having polar-distributed qualities, one side charged (polar), an-
other —hydrophobic, non-polar [3,6].

Hydrophilic qualities of macromolecules are preconditioned
by number of functional groups, which in various biological en-
vironments are dissociated by producing long-chained organic
anions [1,2,5], which interact simultaneously with lipophilic, as
well as hydrophilic structures, that defines their biological activ-
ity. The proposed organic anions are characterized by heparin-
like and fibrinolytic activities, which hampers the adhesion of
tumor cells that break off from the primary site onto the endo-
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thelium. While regulating the penetration processes of the cell
membrane in addition they support anti-tumor drug transporta-
tion to through cell. The above mentioned organic anions are not
complexions by direct meaning, but separate fragments of their
molecules could perform the role of chelating agents and take
part in blocking of carcinogenic ions of heavy metals (chrome,
cadmium etc.). Besides, the usage of these organic anions as car-
riers of cesium and rubidium ions to penetrate through tumor
cells gives us opportunity to alkalinize internal environment of
these cells. This process, in its turn, causes full destruction of
these cells. Furthermore, it is significant that cesium and rubidi-
um cations do not harm normal cells.

Taking into account the potential of the new class of synthetic
inhibitors for tumor metastasis chemotherapy and radiotherapy
strategies for malignant tumors are altered: it becomes possible
to decrease the treatment-prophylaxis dosage or even not to use
them at all. It is worth mentioning that the new class of proposed
drugs considerably differs from traditional chemo-drugs, which
are characterized by high cytotoxicity in relation to the normal
cells [12].

Obviously, the authors well understand how complex and
wacked pathology is the cancer, but we do hope that we are on
the right path to find the “Achilles heel” of the cancer metastasis
process. It is remarkable, that the usage of electric charge for
treatment-prophylaxis goals in experimental and even in clini-
cal oncology is not mentioned in worldwide scientific research
literature as of today.

It is well known, that various new approaches in the treatment
of malignant tumors, which gave good results in lab experiments
(in vitro), have been unsuccessful in clinical settings. In our
opinion, one of the reasons of above mentioned is, that it is not
taken into account, that each proposed medication (in our case
- metastasis inhibitor) should target and affect cancer cells only
and should not damage the normal ones. We have all reasons to
consider that the new approach discussed in our article will give
us opportunity to solve this problem.
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Fig. Effect of Amphicezine on D60 p4 cell culture viable cell count

Strategic objective — creation of fundamentally new inhibitors
of metastasing of malignant tumors due to the radical surgeries
carried out on them. Specific tactical objective — revealing the
possible cytolytic and citostatic effectiveness of the drug “Am-
phicezine” created by us on atypical fibroblastic cells.

Material and methods. ¢+ “Amphicezine”;

* Cell line D60 p4 (primary dermal atypical fibroblasts);

* FBS superior (Millipore cat. no. S0615);

* DMEM (Merck cat. no. FG 144)

* Penicillin-Streptomycin 10,000 U/mL (Millipore cat. no.

15140 - 122);
* Trypsin - EDTA (Thermo Fisher Scientific, cat. no. 25050 —
014)

* 10 x PBS (Thermo Fisher Scientific, cat.no. 70013016);
¢ Costar 24 well plate (Sigma — Aldrich, cat. no. CLS3527, cell
cultivation area 1.9 cm?);
* 75 cm? tissue culture flasks (Sarstedt cat. no. 83.3911);
* 15 ml tubes (Sarstedt cat. no. 62.554.002).

Thawing:
1. D60 p4 cell vial was removed from -80 °C freezer and imme-
diately transferred to 37 °C incubator. When completely thawed,
the content of the vial was transferred to a 15ml tube and 14 ml
warm cell culture medium (DMEM+20% FBS+ 1% penicillin/
streptomycin) was slowly added.
2. Cells were centrifuged at 300 x g for 5 minutes. The super-
natant was discarded, and cells were resuspended in 1 ml cell
culture medium.
3. Cells were seeded onto 75 cm? cell culture flasks with total of
10 ml of cell culture medium (DMEM+20% FBS+ 1% penicil-
lin/streptomycin). Growth conditions: 37 °C, 5% CO,.
Cultivation:
1. Cells where cultivated till confluent monolayer (>90%) was
microscopically observed.
2. Cell culture medium was removed, and cells were washed
once with Sml of 1xPBS.
3. 5 ml of pre-warmed Trypsin — EDTA solution was added to
the flask with a gentle rock of the flask to get complete coverage
of the cell layer. Cells were incubated for 5 min, 37 °C, 5% CO,.
4. Cell detachment reaction was stopped by adding 2 volumes
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(twice the volume used for the dissociation reagent) of pre-
warmed DMEM+20% FBS+ 1% penicillin/streptomycin.

5. Cells were centrifuged at 300 x g for 5 minutes.

6. Cells were resuspended in 1 ml of pre-warmed complete
growth medium, and the total number of cells was determined
using a hemocytometer.

Treatment of cells:

10,000 cells were seeded (DMEM+20% FBS+ 1% penicillin/
streptomycin) per 1 cm? in a 24 well plate. After 24h cultivation
(to ensure complete cell attachment to plate surface) cell me-
dium was removed and new (DMEM+10% FBS+ 1% penicillin/
streptomycin) was added.

Four concentrations of “Amphicezine” were added: 1%, 2.5 %,
5% and 10% (v/v) of the total volume of the medium. An equal
volume of DMEM with PBS (as diluent) medium was added to the
control cells. Each test group was run in triplicate (n=3).

Cell proliferation was monitored for 96 hours with a live cell im-
aging system (Cell-IQ®). Phase contrast microscopy images after
0,3,6, 12,24, 48, 72 and 96 hours of cell culturing were collected.

The inhibitory effect of “Amphicezine” was calculated at the
end of culturing time (96h), using the formula: Inhibition (%)
=100-(100xA/B), where A stands for cell number with “Am-
phicezine” at the end of culturing time, and B is control (control
with PBS) the cell number at the end of the culturing time.

Results and discussion. Effect of “Amphicezine” on D60 p4
line viable cell count. The results of “Amphicezine” treatment of
D60 p4 cell line didn’t shown a cytolytic/cytotoxic effect for dermal
atypical fibroblast cells. Control cells and cells added 2.5% and 1%
“Amphicezine” continued to proliferate, while cells treated with
5% and 10% “Amphicezine” didn’t change cell count.

The cell growth curves indicate viable cell count increase
for control and 2.5%, 1% “Amphicezine” treated cells. 93.5%
inhibition on D60 p4 were shown by 10% “Amphicezine” and
79.8% inhibition were shown on 5% “Amphicezine” treated
cells. Cells treated with 2.5% and 1% “Amphicezine” showed
similar proliferation profile as the control (PBS) sample.

The maximal inhibition of cell growth by 10% “Amphice-
zine” compared to Control (PBS) was 93.5% and by 5% “Am-
phicezine” it was 79.8%.
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The maximal inhibition of cell growth by 2.5% “Amphice-
zine” compared to Control (PBS) was 45.3% and by 1% “Am-
phicezine” it was 31.3%.

Conclusions. The effect of “Amphicezine” on viable D60
p4 cell line cell count was measured using live cell imaging as
a measure of cell proliferation. Maximal inhibition on D60 p4
cells were shown by 10% “Amphicezine” (93.5%). The results
show that the growth curves for viable D60 p4 cell culture didn’t
indicate a cytolytic/cytotoxic effect for all samples (concentra-
tions) treated with “Amphicezine”. Cells treated with 2.5% and
1% “Amphicezine” showed similar proliferation profile as the
control (PBS) sample.
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SUMMARY

“AMPHICEZINE”: NEW APPROACHES TO FIGHTING
CANCER PRELIMINARY THEORETICAL AND EXPER-
IMENTAL (IN VITRO) MESSAGE

Nadiradze 1., Chigogidze N.

Georgia Israel Joint Clinic GIDMEDI; Georgian Technical
University, Thilisi, Georgia

Objectives - strategic objective — creation of fundamentally
new inhibitors of metastasing of malignant tumors due to the
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radical surgeries carried out on them. Specific tactical objective
— revealing the possible cytolytic and citostatic effectiveness of
the drug “Amphicezine” created by us on atypical fibroblastic
cells.

The effect of “Amphicezine” on viable D60 p4 line cell count
was measured using live cell imaging as a measure of cell pro-
liferation.

The results of “Amphicezine” treatment of D60 p4 cell line
didn’t shown a cytolytic/cytotoxic effect for dermal atypical
fibroblast cells. Control cells and cells added 2.5% and 1%
“Amphicezine” continued to proliferate, while cells treated with
5% and 10% “Amphicezine” didn’t change cell count. The cell
growth curves indicate viable cell count increase for control and
2.5%, 1% “Amphicezine” treated cells. 93.5% inhibition on D60
p4 were shown by 10% “Amphicezine” and 79.8% inhibition
were shown on 5% “Amphicezine” treated cells. Cells treated
with 2.5% and 1% “Amphicezine” showed similar proliferation
profile as the control sample.

The effect of “Amphicezine” on viable D60 p4 cell line cell
count was measured using live cell imaging as a measure of cell
proliferation. Maximal inhibition on D60 p4 cells were shown by
10% “Amphicezine” (93.5%). The results show that the growth
curves for viable D60 p4 cell culture didn’t indicate a cytolytic
/ cytotoxic effect for all samples (concentrations) treated with
“Amphicezine”. Cells treated with 2.5% and 1% “Amphicezine”
showed similar proliferation profile as the control (PBS) sample.

Keywords: “Amphicezine”, inhibitors of metastasis, D60 p4
line cell.
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H»AM®O®UIE3UH“: HOBBIE IIOAXO/IbI B BOPBBE C
PAKOM. INIPEJIBAPUTEJIBHOE TEOPETUYECKOE U
SKCIHEPUMEHTAJIBHOE (IN VITRO) COOBIIEHUE

Hanupanze U.11., Ynroruaze H.III.

I pysuno-Mspaunvckas coemecmuasn rkaunuxa “THUIMEIN”;
[ pyzunckuti mexnuueckuil ynusepcumem, Tounucu, I pysus

Lenb wmcciienoBaHusi - CO3JaHUE MPUHLUIIUAIBHO HOBOIO
MHTHOUTOpPA TOCIICONEPAHOHHOTO METACTa3UPOBAHHS 3JI0Ka-
YEeCTBEHHBIX omyxojei. KoHkpeTHas TakTudeckas 3ajada - Bbl-
SIBJIEHHUE BO3MOYKHOM IIUTOJUTHYECKON M IIUTOCTATUYECKON aK-
THBHOCTH CO3JAHHOTO aBTOpPAaMH Tpemnapara ,,AMQuiesns Ha
aTUNUYHBIX GUOPOOIIACTHBIX KIIETKAX.

Bausiaue ,,AM¢uiie3nHa“ Ha KOJTHYCSCTBO KU3HECITOCOOHBIX
kJ1eTok uHuM D60 p4 m3mepsuin ¢ MCHONb30BAaHUEM BU3Yalld-
3allMH JKUBBIX KICTOK B Ka4eCTBE MEPhI KICTOUHOU mposude-
panuu.

KoHTposibHbIE KJIETKH M KIJIETKH oA BozaencTBueM 2,5%
u 1% ,,AMmduresnna“ npomosnkaid npoanudpepuposarb, B TO
BpeMsl Kak KieTku, oopaboranusie 5% u 10% ,,Amdunesu-
HOM®, HE MEHSIJIM YHUCJIO KJIeTOK. KpuBbie pocra KiIeTOK 1o-
Ka3bIBAIOT YBEJIMYEHHUE YHUCJIA JKM3HECIIOCOOHBIX KJIETOK B
KOHTPOJIC U KJICTOK, oOpabdoranubix 2,5% u 1% ,,Ambure-
3UHOM®,

93,5% unrnduposanus Ha D60 p4 6s10 mokazano 10% ,,AM-
¢dunesnnoM u 79,8% WHrHOMpPOBAHUS - HA KIIETKax, 00pabo-
TaHHbIX 5% ,,AMpuresunom”. Kietku, oopadoranusie 2,5% u
1% ,,AMpuiie3nHOM ", TIOKa3aJId TaKOH e MpoduiIb mposude-
parnu, KaKk ¥ KOHTPOJIbHBINA 0Opaserr.

Bnusiaue ,,AMmduiiesnHa“ Ha KOJHYESCTBO YKH3HECIOCOO-
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HOM nuHMM KieTok D60 p4 u3Mepsnn ¢ HCHOIb30BaHHEM
BI/ISyaJ'[I/I3aLLl/II/l JKMBBIX KJIETOK B Ka4€CTBE MCPbI KHGTO‘{HOﬁ
nponudepanuu. MaxkcuManbHOe HMHIHOMPOBAHHME KIETOK
D60 p4 nokazano 10% ,,Ambpunesunom™ (93,5%). Pesynbra-
ThI [IOKA3aJI1, YTO KPUBBIE POCTA )KU3HECIIOCOOHOM KYIIBTYPbI
ki1eTok D60 p4 MUTOMTUTHICCKOTO/IIUTOTOKCHYECKOTO 3 dek-
Ta JUis BceX 00pasios, 006paboTaHHbBIX ,,AMPHUIIE3HHOM , HE
BBISIBUJIN.
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SUPPORTIVE PHARMACOTHERAPY FOR SYSTEMIC AUTOIMMUNE DISEASES
WITH HYPERIMMUNOCOMPLEX SYNDROME (EXPERIMENTAL RESEARCH)

Hayduchok 1.

Lviv Medical Institute LLC, Ukraine

Systemic autoimmune diseases are pathological processes
that are characterized by the development of a stable humoral
or cellular response directed against their own antigens, which
leads to the defeat of even the whole organism [29].

Systemic autoimmune diseases are protracted (chronic) due
to the constant presence of antigen in the body, because it is
a normal component of cells [9,19]. The etiology of systemic
autoimmune diseases is still unclear [3,22].

It is believed that one of the reasons for the development of
systemic connective tissue diseases and autoimmune patholo-
gies is the increase in the activity of immunotropic infections
and the state of the body’s humoral immune response [8,15].

One of the important indicators that characterize the state of
the body’s humoral immune response is the level of immune
complexes that are formed by the direct connection of exoge-
nous and endogenous antigens with antibodies [11].

Any immune response in the human body is accompanied
by the formation of immune complexes “antigen + antibody”,
which are phagocytosed and eliminated from the body [5, 10].

In systemic autoimmune diseases, immune complexes are
represented by autoantibodies, autoantigens and other compo-
nents that can be deposited in the walls of blood vessels, tissues
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of organs and systems, causing the formation of the syndrome of
immune-dependent pathology [8,9,23].

Immune complexes activate the complement system with the
formation of circulating immune complexes that are capable of
developing aggressive reactions, act as a pathogenic factor in
the development of inflammatory and autoimmune processes,
vascular lesions [4,10,14,30].

In systemic autoimmune diseases, elevated levels of circulat-
ing immune complexes can be maintained for a long time, which
adversely affects the reactivity of the organism [44,45,42].

It is well known that the suppression of the excitatory ability
of phagocytes or lack of its activation is a favorable factor in the
formation of hyperimmunocomplex syndrome [7].

Important tasks of pharmacotherapy of systemic autoimmune
diseases include the study of immune-dependent complexes on
the background of hyperimmunocomplex syndrome.

Among the systemic autoimmune diseases are systemic lupus
erythematosus, systemic vasculitis, psoriasis, rheumatoid arthri-
tis [6,12,13,19-21].

Thus, the correction of phagocytic-dependent processes may
be a promising direction in the pharmacotherapy of hyperim-
munocomplexemia.
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With the spread of the coronavirus pandemic, the role of
pharmacotherapy of systemic vasculitis on the background of
cryoglobulinemic syndrome in patients with dual health disor-
ders and among patients with systemic diseases becomes very
relevant [16,17,41].

Despite numerous publications on COVID-19, at present,
conceptual thinking of the problem is only at a nascence stage.
Treatment of patients with ANCA-associated systemic vasculitis
(AAV) during the COVID-19 pandemic is one of the relevant
issues. Further analysis of COVID-19 in patients with AAV is
important [2].

Previously, the experience of the USA concerning and organi-
zation of healthcare system for the pharmaceutical provision for
privileged categories of citizens; forensic and pharmaceutical
analysis of addictive morbidity because of the use of psychoac-
tive substances in Ukraine; experience of Great Britain in the
organization of healthcare system for pharmaceutical provision
with medicines for privileged categories of citizens was written
[32,33,35].

Today it is important to use modern, effective and safe drugs
for pharmacotherapy of systemic autoimmune diseases with hy-
perimmunocomplex syndrome. Pharmacoeconomic methods of
analysis, in particular ABC/VEN analysis, are used to select ef-
fective and safe drugs. In this study, the purpose of the research
was to determine the pharmacotherapy of systemic autoimmune
diseases with hyperimmunocomplex syndrome based on ABC/
VEN analysis of drugs according to the ATC code CO5SH.

Material and methods. The current research was carried out
using the system approach during 2019-2020. Study design is
based on pharmacoeconomic, organizational and legal, forensic
and pharmaceutical approaches to pharmacotherapy using lit-
erature review [25,34,37,38].

The information base of the study consisted of scientific
works of foreign and domestic scientists on issues related to
medicine, immunology, organization of pharmaceutical busi-
ness, management, pharmaceutical supply, pricing policy for
drugs [1,3,6,12,26-28].

The materials were questionnaires of employees (in particular,
doctors) of healthcare departments among a number of regional
state administrations, 28 healthcare institutions, 18 communal
and private pharmacies.

Modern research methods were used: pharmacoeconomic,
ABC/VEN, normative and legal, documentary, bibliographic,
systemic, comparative, marketing, graphic, mathematical analy-
sis. Mathematical processing and statistical evaluation of data
was performed using Microsoft Excel [24,31,39,40,43].

The research of the article is a fragment of research works of
Lviv Medical Institute LLC on the topic “Improvement of the
drug circulation system during pharmacotherapy on the basis of
evidentiary and judicial pharmacy, organization, technology, bi-
opharmacy and pharmaceutical law” (state registration number
01200105348, terms 2021-2026), Kharkiv Medical Academy
of Postgraduate Education on “Improving the organizational
and legal procedure for providing patients with drugs from the
standpoint of forensic pharmacy, organization and management
of pharmacy” (state registration number 0116U003137, terms
2016-2020 ) and “Pharmaceutical and medical law: integrated
approaches to the system of drug circulation from the stand-
point of forensic pharmacy and organization of pharmaceutical
business” (state registration number D/21U00003 1, terms 2021-
2026) [36].

Results and discussion. Circulating immune complexes are
eliminated by phagocytosis through the spleen, lungs, kidneys
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and liver. Therefore, the main task of pharmacotherapy of sys-
temic autoimmune diseases with hyperimmunocomplex syn-
drome is to control the functions of these organs and systems.

According to the clinical and pharmacological group for phar-
macotherapy of systemic autoimmune diseases with hyperim-
munocomplex syndrome were selected drugs that have the diag-
nostic code of the ATC-classification (ATC):

C — “Agents affecting the cardiovascular system”;

CO05 — “Angioprotectors”;

CO05C — “Capillary stabilizers” for INN Quercetin

by the ATC code CO5CX [1].

Marketing research of drugs according to INN Quercetin for
ATC code CO5CX (Table 1) was carried out.

Pharmacoeconomic studies using ABC/VEN analysis made it
possible to allocate drugs by the cost of pharmacotherapy and
evaluate the effectiveness of drug use in the hospitals.

ABC analysis was applied as a method for classifying drugs
based on cost incurred (Table 2). A structured data collection from
Management Science for Health was used to collect the necessary
data for ABC analysis. ABC analysis involves the distribution of
drugs from the most to the least expensive depending on their share
among the indicators of the general purpose of drugs.

VEN analysis was applied as a method of prioritizing phar-
maceuticals based on public health importance as vital, essential
and non-essential (Table 3). To assess the effectiveness of drug
use, a VEN analysis was performed to classify drugs into cate-
gories V (Vital), E (Essential) and N (Non-Essential), taking into
account regulatory documents: medical care standards, clinical
protocols, State Form of Medicines, National List of Essential
Medicines and principles of evidence-based medicine (evidence
of efficacy, quality, safety, economy, affordability).

Distribution according to the results of VEN-analysis of stud-
ied drugs by INN Quercetin of the ATC-code COSCX for phar-
macotherapy of systemic autoimmune diseases with hyperim-
munocomplex syndrome is shown on Fig. 1.

For pharmacotherapy of systemic autoimmune diseases with
hyperimmunocomplex syndrome (Table 1) granules occupy
25% of prescriptions, chewable tablets — 25%, lyophilized pow-
der for solution for injection — 50%.

The studied drugs (Table 1) have 100% unlimited validity of
registration certificates.

Ranking of manufacturers of drugs by INN Quercetin of the
ATC-code CO5CX for pharmacotherapy of systemic autoim-
mune diseases with hyperimmunocomplex syndrome: Ukraine
—100% (Table 1).

According to the results of ABC analysis by INN Quercetin
of the ATC-code CO5CX (Table 2), group A (the most expen-
sive in price) included 77.4% of drugs from the total number
of prescriptions. Group B included 20.91% of drugs, and group
C - 1.69% of drugs.

Analysis of group A by names of drugs (Table 2): one drug
(Lipoflavon), the unit cost is 479.06 UAH (77.4% of the total
cost of treatment of the patient).

Analysis of group B by names of drugs (Table 2): one drug
(Corvitin), the unit cost of which is 129.4 UAH (20.91%) of the
cost of pharmacotherapy).

Analysis of group to C (Table 2): two drugs (Quercetinum,
Quertin), the total share of the cost of group C is 10.47 UAH per
unit dose (1.69% of total treatment costs).

According to the results of VEN analysis by INN Quercetin
of the ATC-code CO5CX (Table 3): it was found that all drugs
(Lipoflavon, Corvitin, Quercetinum, Quertin) belong to group N
“Non-essential”.
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Table 1. Marketing analysis of drugs according to INN Quercetin of the ATC code CO5CX
for pharmacotherapy of systemic autoimmune diseases with hyperimmunocomplex syndrome
Dosage form, . 3. . . .
No. Trade name / Manufacturer strength, Number, ‘.’ahdlfy perlo.d from/until acco'r ‘.'“‘g
. to the registration certificate of the medicines
amount per unit
1 2 3 4
. I granules,
Quercetl‘r‘lurn/Pubhc Joint Stocl_< Tgor2g UA/0119/01/01
| Company “Research and Production in packages:
Center Borghchahlv (‘Ehemlc?l-Phar- 20 bags in a pack of card- Unlimited from 27.04.2018
maceutical Plant “, Ukraine
board
chewable tablets of 40 mg
Quertin/Public Joint-Stock Company of 10 tablets in a blister;
) “Research and Production Center” 3 blisters in a pack; UA/0119/02/01
Borshchahiv Chemical-Pharmaceutical 90 tablets in containers; -
Plant “, Ukraine 90 tablets in a container; Unlimited from 26.04.2018
1 container in a pack
. L lyophilisate for solution
Corvitin/Public Joint-Stock Company | ¢ 5o vion 05 o 5 vi- UA/8914/01/01
Research and Production Center o .
3 . . . als of lyophilisate in the
Borshchahiv Chemical-Pharmaceutical . . .
. . cartridge; 1 cassette in a Unlimited from 26.04.2018
Plant ““, Ukraine
cardboard box
lyophilisate for emulsion
4 Lipoflavon/Joint-Stock Company for injection, UA/3581/01/01
BIOLIK”, Ukraine 1 vial or bqttle of lyophilis- Unlimited from 06.04.2020
ate in a pack
Table 2. ABC analysis of drugs by INN Quercetin of the ATC-code CO5CX
for pharmacotherapy of systemic autoimmune diseases with hyperimmunocomplex syndrome
Cost per unit dose Specific weight
No. Trade name (UAH) (%) ABC group
1 2 3 4 5
Lipoflavon 479,06 77,40 A
Total for group A 479,06 77,40
2 Corvitin 129,4 20,91 B
Total for group B 129.,4 20,91
Total for groups AB 608,46 98,31
3 Quercetinum 2,4 1,30
4 Quertin 8,07 0,39
Total for group C 10,47 1,69
Total for groups ABC 618,93 100,00

Table 3. VEN analysis of pharmaceuticals by INN Quercetin of the ATC-code C05CX
for pharmacotherapy of systemic autoimmune diseases with hyperimmunocomplex syndrome

No. Trade name VEN group
1 Lipoflavon N
2 Corvitin N
3 Quercetinum N
4 Quertin N
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Vital: -
o
i Essential: —
E
. Non-essential: Lipoflavon, Corvitin,
Quercetinum, Quertin

0

20

180

Fig. 1. Distribution according to the results of VEN-analysis of studied drugs with INN Quercetin of the ATC-code C05CX
for pharmacotherapy of systemic autoimmune diseases with hyperimmunocomplex syndrome

Table 4. Matrix of consolidated ABC-VEN analysis of drugs according to INN Quercetin of the ATC-code C05CX
for pharmacotherapy of systemic autoimmune diseases with hyperimmunocomplex syndrome

» : & v : ) E ' & N
& & S ., =5 S .. 5 S 5 =
£ o SE&5 Drug prescription SE&5 Drug prescription SE&5 Drug prescription
a & QO « QO « QO «
© UAH % © UAH % © UAH %
A - - - - - - 1 479,06 77,40
B - - - - - - 1 1294 20,91
C - - - - - - 2 10,47 1,69
Total: - - - - - - 4 618,93 100,00

Group V “Vital” and E “Essential” did not include any drugs
(Table 3).

Study drugs by INN Quercetin of the ATC-code CO5CX (Fig.
1): 100% (Lipoflavon, Corvitin, Quercetinum, Quertin) are in-
cluded in pharmacotherapy as non-essential (group N).

Based on the ABC/VEN analysis by INN Quercetin of the
ATC-code CO5CX, a matrix of the consolidated ABC/VEN
analysis was developed (Table 4).

Studies of drugs by INN Quercetin of the ATC-code COSCX
(Table 4) showed that drugs for group N have the highest costs
prescribed by physicians for pharmacotherapy (100%). There
are no financial costs for physicians to prescribe systemic auto-
immune diseases with hyperimmunocomplex syndrome (niche
matrices V and E).

Consider the financial costs of patients for pharmacothera-
py of drugs by INN Quercetin of the ATC-code COSCX (Table
4). The niche of the A/N matrix (77.40%) Lipoflavon has the
highest rate of doctor’s appointments and financial costs. The
niches of the A/V and A/E matrices did not have any doctor’s
appointments and financial costs for pharmacotherapy. The
niche of the B/N matrix occupies 20.91% of appointments
and financial costs (for example, Corvitin). The niches of the
B/V and B/E matrices did not have any doctor’s appointments
and financial costs for pharmacotherapy. Niches of the matrix
of drugs by INN Quercetin ATC-code CO5CX for group C:
C/N - 1.69% (for example, Quercetinum, Quertin/Querceti-
num, Quertin); C/N and C/E did not have any doctor’s ap-
pointments and financial costs for pharmacotherapy.

Conclusions. The relevance and necessity of the chosen re-
search topic as a result of a review of the scientific literature
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on pharmacotherapy of systemic autoimmune diseases with
hyperimmunocomplex syndrome are substantiated. Market-
ing research of drugs by INN Quercetin of the ATC-code
CO05CX for pharmacotherapy of systemic autoimmune dis-
eases with hyperimmunocomplex syndrome by assortment,
countries-manufacturers, dosage forms, registration certifi-
cates was carried out. Pharmacoeconomic studies have been
conducted. According to the results of ABC analysis, drugs
by INN Quercetin of the ATC-code CO5CX were distributed
for pharmacotherapy of systemic autoimmune diseases with
hyperimmunocomplex syndrome in descending order of val-
ue. It is proved that group A (the most expensive in price)
included 77.4% of drugs from the total number of doctor’s
appointments. According to the results of VEN-analysis by
INN Quercetin of the ATC-code CO5CX, it is calculated that
all drugs are recommended to be included as non-essential in
the pharmacotherapy of systemic autoimmune diseases with
hyperimmunocomplex syndrome. From the point of view of
priority for pharmacotherapy of systemic autoimmune dis-
eases with hyperimmunocomplex syndrome, a matrix of the
consolidated ABC/VEN analysis by INN Quercetin of the
ATC-code CO5CX has been developed. Drugs for group N
occupy the highest financial costs prescribed by doctors for
pharmacotherapy (100%). The niche of the A/N matrix has
the highest indicator for doctors’ appointments and financial
expenses (77.4%). The results of the study provide an op-
portunity to make administrative and managerial decisions
in determining the pharmacotherapy of systemic autoimmune
diseases with hyperimmunocomplex syndrome to improve
the use of drugs in hospitals.
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SUMMARY

SUPPORTIVE PHARMACOTHERAPY FOR SYSTEM-
IC AUTOIMMUNE DISEASES WITH HYPERIMMU-
NOCOMPLEX SYNDROME (EXPERIMENTAL RE-
SEARCH)

Hayduchok I.
Lviv Medical Institute LLC, Ukraine

Purpose of the study was to determine the pharmacotherapy of
systemic autoimmune diseases with hyperimmunocomplex syn-
drome based on ABC/VEN analysis of drugs according to the
ATC code CO5SH. Among the systemic autoimmune diseases
are systemic lupus erythematosus, systemic vasculitis, psoriasis,
rheumatoid arthritis.

Pharmacoeconomic methods of analysis, in particular ABC/
VEN analysis, are used to select effective and safe drugs Im-
portant tasks of pharmacotherapy of systemic autoimmune dis-
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eases include the study of immune-dependent complexes on
the background of hyperimmunocomplex syndrome. Circulat-
ing immune complexes are eliminated by phagocytosis through
the spleen, lungs, kidneys and liver. Therefore, the main task of
pharmacotherapy of systemic autoimmune diseases with hyper-
immunocomplex syndrome is to control the functions of these
organs and systems.

Marketing research of drugs by INN Quercetin of the ATC-
code CO5CX by assortment, countries-manufacturers, dosage
forms, registration certificates was carried out. Pharmacoeco-
nomic studies have been conducted. According to the results of
ABC analysis, drugs by INN Quercetin of the ATC-code CO5CX
were distributed in descending order of value. It is proved that
group A (the most expensive in price) included 77.4% of drugs
from the total number of doctor’s appointments. According to
the results of VEN-analysis by INN Quercetin of the ATC-code
CO05CX, it is calculated that all drugs are recommended to be
included as non-essential. Drugs for group N occupy the high-
est financial costs prescribed by doctors for pharmacotherapy
(100%). The niche of the A/N matrix has the highest indicator
for doctors’ appointments and financial expenses (77.4%). The
results of the study provide an opportunity to make administra-
tive and managerial decisions in determining the pharmacother-
apy of systemic autoimmune diseases with hyperimmunocom-
plex syndrome to improve the use of drugs in hospitals.

Keywords: pharmacotherapy, systemic autoimmune diseas-
es, drugs, ABC/VEN analysis.

PE3IOME

MNOAJAEPKUBAIOIIIAST P®APMAKOTEPAIIUA CHU-
CTEMHBIX AYTOUMMYHHBIX 3ABOJIEBAHUI C
IT'MINEPUMMYHOKOMIUVIEKCHBIM CHUHIPOMOM
(AKCIHEPUMEHTAJIBHOE UCCJIEJJOBAHMUE)

Iaiimyqok W.I.
000 Jlvsosckuil meduyuHckull uncmumym, Yxpauna

Llenbio McciienoBaHusl SIBUJIOCH ONpeaeieHne (hapmakoTepa-
MU CUCTEMHBIX ayTOUMMYHHBIX 336OHeBaHHﬁ C T'unepumMmy-
HOKOMIUIEKCHBIM cuHIpoMoMm Ha ocHoBe ABC/VEN-ananmza
nexkapcTBeHHbIX cpenacts mo koxy ATC COSSH. K cuctemMHbiM
aAyTOUMMYHHBIM 33.6OHCBHHI/I$[M OTHOCATCS CUCTEMHas KpacHas
BOJIYaHKA, CUCTEMHBIH BAaCKYJIHT, [ICOpUA3, PEBMATOMIHBINA ap-
TPUT.

Jlnis on6opa 3hHeKTUBHBIX U OE30MACHBIX JEKAPCTBCHHBIX
CPEICTB HCIIOJIB30BAINCH (HapMAKOIKOHOMUUECKHE METOJIBI
ananmza, B yactHoctd ABC/VEN-ananu3. 3naunmoii 3amaveii
(dapmakoTepanuy CHCTEMHBIX ayTOMMMYHHBIX 3a00JIeBaHUiA
SABJICTCS U3Yy4YCHUEC MMMYHO3aBUCHUMBIX KOMIUIEKCOB Ha q)OHe
THIICPUMMYHOKOMITIEKCHOTO cuHapoma. Lupkynupyromme um-
MYHHBIE KOMIUIEKCBI YCTPAHSIOTCS ITyTeM (aroruTosa uepes ce-
JIE3CHKY, JIeTKHe, TIOUKU U IeyeHb. [1oaToMy 0CHOBHOM 3anaueit
(apmakoTepaniuu CHCTEMHBIX ayTOMMMYHHBIX 3a0ojieBaHHIl ¢
T'ANEPUMMYHOKOMIIJICKCHBIM CUHAPOMOM  SBJISICTCSI KOHTPOJIb
(YHKLHUI ATUX OPraHOB U CUCTEM.

BbInonHEeHO MapKEeTMHIOBOE HCCIIEIOBAaHHE IperapaTroB
C MEXAYHApOIHBIM HeNaTeHTOBaHHbIM Ha3Banuem (MHH)
«Ksepuerun» ATC-xoma COSCX 1o accopTUMEHTY, CTpaHaM-
MPOM3BOIUTEIISIM, JICKAPCTBEHHBIM (OpMaMm, PETUCTPAIUOH-
HBIM ynocToBepeHusiM. [IpoBeneHsl (hapMaKoOIKOHOMUYECKHE
uccnenosanusd. Ilo pesynsraram ABC-ananuza mpenapartsl 1o
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MHH «Kgepuerun» ¢ ATC-konom COSCX pacripeniesieHsl B 1o-
psnxe yobiBanus ctoumoctd. [lokazano, yto rpynmna A (camas
Jloporasi 1o 1ieHe) BKitovasna 77,4% mnpenaparoB OT 00LIEro Ko-
nudectBa obparennii k Bpady. [To pesynsraram VEN-ananuza
no MHH «Kgepuerun» ATC-kona COSCX noacunTaHo, 4To Be
npenaparbl PEKOMEHJYeTCsl BKJIIOYaTh KaK BTOPOCTEIICHHBIC.
Ipenapatsl rpymmnsl N 3aHUMAIOT caMmble BBICOKHE (PUHAHCOBBIC
3aTparhl, Ha3HaYaeMble Bpadamu st papmarorepanuu (100%).
B nume marpuipt A/N camblii BBICOKHIH TOKa3aTenb IO IPH-
eMaMm K Bpady u ¢uHaHcoBbIM 3arparam (77,4%).

pe3y.]'leaTbl UCCJICAOBAHUs IO3BOJIAIOT IPUHUMATL al-
MUHUCTPATUBHBIC W YIPABJICHUYCCKUEC PECLICHUA IIPpU OIIpe-
JeneHu (GapMaKkoTeparnuy CHCTEMHBIX ayTOMMMYHHBIX 3a-
GOﬂeBaHHﬁ C FHHepI/IMMyHOKOMHHeKCHblM CUHAPOMOM I
yJ'[y'-lLl.leHl/lﬂ HMCITOJIb30BaHUs JICKAPCTBCHHBIX CPEACTB B 60.]'[])—
HUIaX.
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KJIUHUAYECKAS Y®POEKTUBHOCTD ITPEJCTABUTEJISI HOBOI'O KJIACCA
HHOTPOITHBIX CPEJICTB - IPSIMOI'O AKTUBATOPA MMO3UHA KAPIMOMHOILIMTOB
OMEKAMTHUB MEKAPBHJIA ITPU CEPIEYHOM HEJJOCTATOYHOCTH
CO CHUKEHHOM ®PAKIIMEN BHIBPOCA JIEBOT'O JKEJTYIOYKA

Kpasuenko WU.T., Pynsix 10.C., Menenuena E.A.

I'Y «Hayuonanonvii uncmumym mepanuu um. J1.T. Manoii AMH Yxpaunwvry, Xapvros, Ykpauna

MMITITMOHBI AIIMEHTOB BO BCEM MHUpE CTPAIalOT OT cepied-
Hoii HepocTatouHocTd (CH), modTH y TpeTu U3 HUX 3Ta MaTojIo-
T'Hsl IPOTEKaeT co CHkeHneM ¢pakimu Beiopoca (CHeumxdB)
nesoro xenynouka (JIDK) [11]. CormacHo coBpeMeHHO#M TehuHM-
min EBporneiickoro kapauornorunueckoro obmiectsa (European
Society of Cardiology; ESC), CH npencrasnset coboit cuHapomM

© GMN

YMEHBIIICHHS CEPICUHOTO BBIOPOCA, KOTOPHII BO3HUKACT BCIICI-
CTBHE HapylIeHUsT QYHKIIUH JKETYTOYKOB W/UITH U3MECHEHHS HX
HanonHenus: [11]. OcHoBHble KiauHMYeckue npossieHus CH
(OmpIIIKa, YCTAIOCTh, CHU)KEHHE TOJICPAHTHOCTH K (DU3UUECKUM
Harpyskam), HaJIT4le KOTOPBIX aCCOLMMPOBAHO C POCTOM 3a00-
JIEBAEMOCTH M CMEPTHOCTH, MBITAIOTCS KOMIIEHCUPOBATh KaK C
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HOMOIIBIO (hapMAKOTEPANIEBTHUECKUX JICKAPCTBEHHBIX CPEJICTB,
TaK ¥ KapIUOpEeCUHXpOHU3yoLel Tepanuu [11].

CorracHO  ACHCTBYIOLIIMM — PEKOMEHIALMAM, MeIHKaMeH-
To3Has noxnepxka OonpHbIx CH ocymiecTBisercs, B nepByro
odepeb, ¢ TOMOILBI0 HHTHOMTOPOB aHTMOTEH3HH-IIPEBPALIAI0-
mero (epMeHTa WM IIPU UX HENEPEHOCHMOCTH - OJOKaTOpOB
peuenrtopos anrnorensuna Il (BPA), 6era-6nokaropos, cakyou-
Tpuia (MHruOuTOp HenpuiIM3nHa) B komOuHauuu ¢ bPA Bancap-
TAHOM, MAJIBIX JI03 aHTArOHHUCTOB PELENTOPOB aJbIOCTEPOHA
[11]. ITpexycmarpuBaeTcs Takxke IPUMEHEHHE IpyTUX Ipenapa-
TOB: TICTVICBbIC AUYPETUKH, IUTOKCHH, THAPAJIa3HH, U30copouia
JMHUTPAT, UBaOpaanH, 100yTaMyH, MIJIPUHOH, fqodamun [11].
OCHOBBIBasICh Ha HENABHO OIyOJMKOBAHHBIX JIAHHBIX JOKa3a-
TEIbHOH MEAMLMHBI, CYIIECTBYET BEPOATHOCTh PACIIMPEHUS
HEepeyHsl TUX IPernaparoB 3a CYET HHIMOMTOPOB HATPUHIIIO-
KO3HOro KoTpancroprepa 2-ro tuna (SGLT2) — nanarudnosu-
Ha 1 SMNarIu(I031Ha; OCHOBHBIC PE3YJIbTAThl KIFOUYEBBIX PaH-
JIOMH3MPOBAHHBIX KOHTposupyeMbix uccienoBanuii (PKU) mo
9TOMY NOBOXY paccMarpeHsl paHee [1]. [leiicTBue moutu Bcex
MEPEUHCIICHHBIX TEParleBTHYECKUX CPEJCTB HAIpPABICHBI Ha
YBEIIMYEHHUE COKPATUMOCTU KapAMOMHUOLUTOB C IIEJIBIO MOBbBI-
mrenust OB JDK; (puc. 1), oqHako 0COOSHHOCTH AEHCTBUS ATHX
HPErapaToB B COYETAHUU C BO3MOXKHBIMU MOOOUHBIMH 3D dek-
TaM{ OrPaHUYMBAIOT UX IIMPOKOE NMPHMEHEHHE B HEKOTOPBIX
Cllyyasx.

B TedeHue mocienHnMX NECATHICTHI NPOJOIIKACTCS aKTHB-
HbIH HAay4YHbIH TOUCK JPYTHX JIGKApCTBEHHBIX CPEACTB, CHO-
COOHBIX yBEIMYMBATh COKPATUMOCTh MHOKapaa. MccinenoBanus
HPOBOJMIINCH BO MHOT'MX HAlPaBICHUSX, OAHAKO BEIYIIUM M3
HHUX OBLIO M3y4YEHHE CIIOCOOOB HEMOCPEACTBCHHO aKTHBALUM
CapKOILIA3MATHYECKOTO PETHKYIIyMa KapIHOMHOLMTOB 0e3 He-
TaTUBHBIX IOCJICIACTBUI, KOTOPbIE CBOMCTBEHHBI OOBIYHBIM
HMHOTPOIIHBIM CpeACTBaM. [lepeueHb NMPETEHAEHTOB Ha KIMHU-
4eCcKOoe NMPUMEHEHHE BO3IVIABILUI Iperapar IPyHIbl aKTHBAaTO-
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POB CEp/IEYHOr0 MUO3MHA, HbIHE W3BECTHBIH IO Ha3BaHUEM
omexkamTuB Mekap6ui (puc. 1) [9]. B 2012 r. ananu3upoBaHbl
[2] nepBble sKCIIEpUMEHTAIbHBIE JaHHbBIE IO CBOMCTBAM 3TOTO
npenapara, o4t uepes 10 yiet, Mbl CHOBa IpEICTABIISIEM 00-
30p COBPEMEHHBIX JIMTEPATYPHBIX JAHHBIX 110 OMEKAMTHB Me-
kapOHJ1, Ha 3TOT pa3, poKycHpysCh Ha pe3ysbTarax IOCIEIHUX
kianHnueckux PKU.

Llens 0630pa - aHanM3 U 000OILIEHHUE JAHHBIX JIUTEPATYPBI O
KIMHUYECKUX HCIIBITAHUAX U IEPCIEKTHBAX JAIbHEHIINX HC-
CJICZIOBAHUH HOBOTO HHOTPOITHOTO CPEACTBA MPSMON aKTHBALUU
MHO3HMHA OMEKAMTHB MEKapOWII IIPU CepIeUHON HEl0CTaTOuHO-
CTH CO CHIDKEHHOHU (hpakuueii BBIOpoca JEeBOT0 KelyJouKa.

Omexammus MekapouL: OCHOBHbIE CEOUCNEA UMEXAHUIM O€li-
cmeus. CoBpeMeHHbIe B3IIsi/ibl Ha jeueHre CH ocHoOBbIBatoTCs
Ha TILATEIbHOM M3y4YEHUH NIaTOrCHETHYECKHX MEXaHU3MOB BO3-
HMKHOBEHHUS U NPOIPECCUPOBAHMS 3TOTO CHHAPOMA. YCTaHOB-
J€HO, YTO YMEHBLICHUE COKPATUTEIbHOH (YyHKLHHM MHOKapia
U yBEJIMYCHHUE HANPSDKCHUS CEPICYHOH CTCHKH WHULUHUPYIOT
Pa3BUTHE PA3JINYHBIX B3aUMOCBSA3aHHbBIX KOMIICHCATOPHBIX Me-
XaHU3MOB, B TOM YMCIIE - AKTHBALUIO HEHPOTyMOPAJIBbHBIX PO-
LIECCOB U PEMOJICIMPOBaHKE XKelyaoukoB [3,5,15]. IIpoueccsl
PEMOJICTINPOBAHHS ACCOLUUPYIOTCSl € YBEIMYCHHEM IOTped-
HOCTH MHOKap/ia B KUCJIOPOJE, YMEHbBIICHUEM COKPaTHTEIbHON
CIIOCOOHOCTH, JIONOJIHUTEIBHOM MOBPEKICHUN MHOKap/a, 4To
B IOCJIEACTBHU HPHUBOIUT K BO3HUKHOBEHUIO KIMHHYECKHX
nposiinennit CH u oOycioBnuBaet JietanbHbli uexon [5,15].

Heckosbko necsTHIETHH yCWIIMs MHOTHX YYEHBIX BO BCEM
MHpPE HAlpaBJICHbl Ha MOMCK JIEKapCTB, KOTOPbIE CIOCOOHBI
YIYYLINTh CUCTOJIMYECKYIO (DyHKLHIO CEpAla, OCIabuTh HEe-
POrOpMOHAJIbHOE BIIMSHUE, CIOCOOCTBOBAaTH OOPAaTHOMY pe-
MOJICIIMPOBAHUIO, CHU3UTh BBIPAKCHHOCTh KIMHUYECKOH CHM-
HTOMAaTHKH, MPEAYNPEIUTh PAa3BHUTHE CEPACYHO-COCYAUCTBIX
COOBITHI, YMEHBILIUTh PUCK TOCIUTANN3ALUK U cMepTH [5,15].
Chauasa OonbIlMe HaJEXK/bl BO3/IAraiu Ha MBaOpa1H, 3aTeM -

Puc. 1. Mexanusm oeticmeus paznuvix unomponnsix npenapamos (no T.Ahmad et al., [3]).
AM® — aoenozunmonodocpam, AL] — adenunamyuxnasa, PLAE — pocpoouscmepasa, [IKA — npomeunxunasa A,
LCK — L-mun Ca 2+, SERCA — nomna capkoniazmamuuecko2o pemuxynyma
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maponus AT® no AfIO+P,
roNI0BKM MWO3MHA
NepexoasT B «B3BELEHHOE
COCTOAHMEN»
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AT® cBA3bIBaETCA €
rO/IOBKOH MMO3MHa,
KoTopaa ocsoboaunack ot
AKTUHOBOA HMUTKK
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3 OmekamTMB MeKapGun yBenHuHBaET
CKOPOCTb CBA3bIBAHUA MHO3MHA C
aKTMHOM c 06pasoBaHMEM KPEenKoi u
CUNbHOW CBA3U

-
o] B p Y T
TBO WMbIX reHepaTopos
CHAbI» (TONOBOK MMO3MHa), KOTopble
BoicsoboxaeHue A1 ii u
YBenuueHue cunibl VIENCIBYIOT.C. TaMuiaTMHA

CcoKpallueHns «Bonblue
PYK TAHYT BEpeBKy»

Puc. 2. Mexanuzm oeticmeus omexammue mexapouna (no T. Ahmad et al., [3])

Ha CaKyOUTPHII, HEaBHO HACTOSIIUI B3PbIB Ceal Janarmd-
JIO3WH, CETOJIHS Y BCEX Ha yCTaX JAPyroe Ha3BaHHE - OMCKaMTHB
MekapOwmi, paHee u3BecTHbi kak CK-1827452. B Hacrosiuiee
BpeMsi OMEKaMTHB MEKapOWII TOp0 HOCUT UMs TIEPBOTO Hpe/-
CTaBUTEIsI HOBOTO KJIacca MPenapaToB - CEJICKTHBHBIX aKTHBA-
TOPOB KapAHaIbHOTO MHO3UHA, KOTOPBIH CIIOCOOCH YBEIMUH-
BaTh COKPATUTENBHYIO CIIOCOOHOCTh MUOKap/ia 0e3 yBeIndeH s
BHYTPHKJICTOUHOH KOHLIEHTPALUK KaJIbLHUs U pocTa moTpedie-
Hus kuciopoaa [3,5,15]. YeraHoBII€HO, YTO OMEKaMTHUB MEKap-
OWJI HEMOCPEICTBEHHO BIIUSIET HA KapAMOMHO3HMH, MOTOPHBIH
0eJIOK IIUTOCKEIeTa KapANOMHOLIMTOB, OJarofaps 4eMy XHMH-
yecKasi SHEeprusl MPEeBpallaeTcss B MEXaHHMYECKYI0 U OCYIIECT-
BJISIETCS COKpAIlleHUe MUOKapa (puc. 2).

JlokazaHa crocOOHOCTh OMEKaMTHB MeKapOuia CBsI3bIBATHCSI
UCKJIFOYUTEIBHO C TOJIOBKAMH MOJICKYJ CEpCYHOr0 MHO3MHA
663 CyHleCTBeHHOFO BJIMSHHSA HAa MHO3MH INIaJAKHUX HJIHU CKCJICT-
HBIX MBI [7]. OMEKaMTUB MeKapOWII CTAOMIN3UPYET Mpe/iia-
rosyio (pre-powerstroke) koHpOpPMAIMIO MHO3HHA, IPETOCTAB-
JIAs1 BO3SMOXXHOCTb GOHBU_IeMy KOI[H'-[CCTBy €r0 IrOJIOBOK IPUHATH
yuactue B pabouem mare (powerstroke) Bo Bpemst cuctounsl [15].
COOTBETCTBEHHO, pacTeT 001ee KOJIMUECTBO FOJIOBOK MUO3HHA,
CBsA3aHHBIX C aKTUHOBBIMU HUTAMMU, U IMOBBILIACTCA CHUJIa COKpa-
LICHUs CepAeUHON MBI [3,9].

VIMEHHO 2TOT MEXaHH3M CYMTAIOT OCHOBOIIOJATAIOIINM B
MOHUMAaHUU JCHCTBUS OMEKaMTHUB MeKapOuiia, KOTOPBIH Mo-
3BOJIIET €My MOAJEPIKHBATH OOIIYIO IMPOAOJIKUTEIBHOCTD
CHCTOJIBI, YBEJIMYMBATh CKOPOCTHh TpaHC(HOpPMAILMK MHO3UHA
B aKTMBHOE COCTOSIHHE M CHOCOOCTBOBATH 3((HEKTHBHOMY
cokpaiuenuto cepaua [3,9]. Hexoropele ydensle, 0ObsICHSSA
0COOEGHHOCTH JIEHCTBUSA ITOTO CPElCTBA, CPABHUBAIOT POCT
KOJIMYECTBA T'OJIOBOK MHMO3MHA 1104 BJIUIHUEM OMCKAMTUB
MekapOuia ¢ yBeIMUYEHHUEM KOJIMYeCTBA PYK, KOTOPbIE TSHYT
BepeBKy (puc. 2), [3,15].

Kniouegvie pesynvmamel KIUHUYECKUX UCCTEO008AHUL OMe-
Kammue mexapouna

B TeueHue mocieaHero ASCSTUIICTUS TPOBEACHO HECKOIbKO
PKU, B xoTopbix u3yuanach 3p(EeKTHBHOCT U OE30MaCHOCTD
OMCKaMTHB MeKapGI/ma npu CH, KJIFOYEBBIMH M3 HHUX SBJISAIOTCSA
ATOMIC-AHF, COSMIC-HF u GALACTIC-HF.

ATOMIC-AHEF. Tlepoe macmrabnoe (n=613) wuccienosa-
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Hue oMekamTuB MekapOmna Il daser mpu octpoit CH (Acute
Treatment With OmexamTuB MexapOui to Increase Contractility
in Acute Heart Failure; ATOMIC-AHF) [17] BnocneacTBuu Ha-
3BAJTH «OCTOPOYKHBIM OITHMH3MOM 110 HHOTPOITHOM TOAIEPIKKE
npu octpoir CH» [10,14]. Takyro ciepaHHYIO OIICHKY HCCIIe-
JIOBaHHE TOIYYHIIO TOCIE MyOIUKAINK Pe3yabTaToB. MHy3us
OMEKaMTHB MeKapOuna B TeueHue 48 4acoB OONBHBIM OCTPOH
CH ¢ ©B JI)X menee 40%, MOBBIICHHBIM COACP)KAHUEM Ha-
TPUHYPETHYECKUX MENTHIOB U OJBIIIKON B MOKOE, B CpaBHE-
HUHM C TUtanebo, crmocoOCTBOBaNa YMEHBIICHHIO TOCIEIHEH
[14,15,17]. Yka3anHbIH 3¢ ekt HaOMIOAANCS TOIBKO B TPYIIIE
MAIMEHTOB, MOJYYaBIINX HAMOOJBIIYIO 03y Ipernapara s
HOJIePIKaHMS 1IEICBOW KOHIIEHTPALMH B CBIBOPOTKE KPOBH ITpe-
napara Ha ypoBHe 310 Hr/mJ1, ToTIa Kak BBeICHHE MEHBIINX J103
OMEKaMTHB MeKapOmiia, KOTOphIe CIIOCOOCTBOBAIH JIOCTHKE-
HUIO TapreTHOro ypoBHsA B 115 u 230 Hr/mi, He CONpPOBOXKIaA-
JIOCh YMEHBIICHHEM OJIBIIIKH. ABTOPBI HCCICA0BAHUS OTMETH-
JIM TEHJCHIMIO K CHIKCHHIO pUcKa yxyauleHus tedenus CH B
TeyeHue 7 JHeH, a TakiKe PUCKa BOZHUKHOBEHUS CYINPABEHTPH-
KYJISIPHBIX H KeTyJOYKOBBIX apuTmuii [15,17].

COSMIC-HE B otmmune or ATOMIC-AHF, nuzaiin apyro-
ro uccnenoBanus 11 ¢pazer COSMIC-HF (Chronic Oral Study of
Myosin Activation to Increase Contractility in Heart Failure)
HpeaycMaTpruBall Ha3HAYCHHEe OMEKaMTHB MeKapOuiia cTabuiib-
HBIM TanmentaMm ¢ xpormdeckoil CH, ®B JDK menee 40%.
Kpome Toro, COSMIC-HF ommdaer He coBceM 0OBIYHOE pac-
npezeseHne OONBHBIX 110 rpymnam. PopMUpOBaHKUE MOATPYIIIT
OCYIIECTBISUIN B 3aBHCHMOCTH OT CIOC00a J03MPOBaHUS HC-
CIIEZIyeMOTO CpPeJCTBa: OJHA KOrOpTa YYaCTHHUKOB IMOJyyasa
(hUKCHPOBaHHYIO 103y OMEKaMTHB MeKapOmiaa 25 Mr 2 pas/cyT;
(n=150), B apyroii moarpymie 103y TUTpoBaiu ot 25 1o 50 mr
BB B CyTKH (n=149) cornmacHo pe3yasraram GapMakoKHHe-
TH4eckoro uccnenosanus [16]. [IpexcraBurenn KOHTPOIBHOMH
TPYIIIBI MONYYaH IUIanedo; TPOJOIIKUTEIBHOCTh MEJUKaMEH-
TO3HOM Tepanuu coctaBuiia 20 Heemb.

B rpynme ¢dapmakoxunernueckoro tutpoanus (OM-OT)
3a()MKCUPOBATIM BEPOATHBIC M3MEHEHMSI TaKHX IOKa3aTele,
Kak TepHoj] M3THAHMA B cucTomy (25 mcex; 95% JU 18-32,
p<0,0001), ynapusrii oobem (3,6 ma 95% /11 0,5-6,7; p=0,0217),
KOHEeUYHbIH cuctonmueckuit tuametp JDK (-1,8 mm; 95% 11U ot
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Puc 3. Kmiouesvle pezynomamot uccnedosanuss COSMIC-HF (no J. Teerlink et al., [16])
A - epems uzenarnus Kposu 6o epemsi cucmonvt (BUC). B — yoapuwiii 06vém (YO).
C- Koneuno-cucmonuveckutl ouamemp neso2o swcenyoouxa (KC/ JDK). E — wacmoma cepoeunvix coxpaweruti (4CC).
D — xoneuno-ouacmonuueckuil ouamemp nesoeo sxcenyoouxa (K[ JDK).
F — N-xonyesoti ¢hpaemenm mozeoeo2o Hampuiiypemuueckozo nenmuda (NTproBNP).
OM-®T — omexammug mMekapoul — hapmakoKuHemuyeckoe mumposaHue

-2,9 1o -0,6 mm; p = 0,0027), KOHEUHBII 1UACTOIMYECKHN THa-
metp JDK (-1,3 mm; 95% AU ot -2,3 1o 0,3 mm; p = 0,0128),
4acToTa CepAeUHbIX cokpamenuit (-3,0 ynapoB B MuUHyTY; 95%
U ot - 5,1 no 0,8; p = 0,0070), puc. 3 [16]. UccnenoBarenu
OTMETHJIM XOPOIIYIO IIEPEHOCHMOCTh OMEKAMTHB MeKapOuia:
B OCHOBHOW M KOHTPOJIBHOH IPYIIAaxX 4acTOTa BO3HUKHOBEHUS
10604YHBIX AP (HEKTOB HE OTINYANACE.

B 2020 r. npexncTaBieH OMOIHUTENBHBIN aHAIU3 PE3yib-
tatoB uccinenosanns COSMIC-HF: yuensle nokazanu cro-
COOHOCTh OMEKaMTHB MeKapOHJIa MOBBIMIATh KAYECTBO JKU3HU
o6oabHBIX CH co cumxennoit @B [6].

VIMEHHO 5TH BJOXHOBIISIOIINE PE3YJIbTaThl CTAJIW OCHOBOIL
JUISL laNbHeHIero uccnenoBanus 3QQGpEeKTUBHOCTH OMEKAMTHUB
mekap6uia npu CH yxe B npenenax uccnenosanust 111 dazsr
- GALACTIC-HF, npexncraBnenue pe3ynsTaToB KOTOPOTO € He-
TEPIICHUEM 0)KUJIAJI0 BCE KapANOJIOTHYECKOE COOOIIECTBO.

GALACTIC-HEF. Hos6ps 2020 1. mpuHEC 10AT0XJaHHBIE HO-
BocTH - B aBroputetHoM xypHajie The New England Journal
of Medicine omyOIMKOBaHBI PE3yNIbTaThl OIHOTO M3 CaMBIX
oxunaembix uccienosaunii 111 dpaser - GALACTIC-HF (Global
Approach to Lowering Adverse Cardiac Outcomes Through
Improving Contractility in Heart Failure), B kotopom mnpoana-
JIU3UPOBAHBI CEPACYHO-COCYAUCThIE coObITus y OonmbHBIX CH.
Cpemu npyrux PKH, GALACTIC-HF otnuuaercss moucTtuHe
D100aJIbHBIM MAcIITabOM, B HEM NPUHSUIM y4acTHE IAlUEeHTHI
u3 35 crpan Mupa, 945 KIMHUYECKUX LIEHTPOB, U I'PaHIHO3HBIN
pa3mep CIOKMBLICHCS OKOHYATEIbHOM KOropthl (n=8256) [13].
Jpyroii 0COOGEHHOCTBIO 3TOrO JBOWHOIO CJIEHOro Iuianedo-
koHTponupyemoro PKU sBisercss npoBeaeHHE HCCIEA0BaHUS
npu yuactin 601bHbIX ¢ CHermx®B, 1I-1V dyHKIOHAIBHBIM
kiaccom (®PK) no kmaccupuxamun Heio-Hopkekoit kapiuoso-
ruyeckoi acconmanyu (NYHA), auskoit @B JDK <35%, noBsI-
IICHHBIM YPOBHEM HATPUiypEeTHYECKUX MENTHJIOB, COCTOSIIUX
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B TEKYIIIEM IOy Ha CTAllMOHAPHOM JIEUEHUH BBUAY yXyALICHUS
teuernss CH nim oOpamaBmuxcst 3a HEOTIOKHON ITOMOIIBIO 110
noBoxy CH k MOMeHTY BKJIIOYEeHHS B ucciaenosanue [13].

CoracHo nM3aifHy HccreloBaHUS, MALMEHTOB PaHIOMH3HU-
pOBAJIM Ha JIBE TPYIIIHI I HEPOPAILHOTO MpHeMa Miarebo min
OMEKaMTUB MeKapOHiIa (JeueHne HaYnHaIN CO CTAPTOBOI J103bI
25 mr 2 paza/cyT ¢ MOCIEAYIOUMM YBEIMYeHHEM /10361 10 37,5
mr i S0 Mr 2 pa3a/CyT B 3aBUCHMOCTH OT pe3yJIbTaToB (apma-
KOKHHETUYECKHUX UCCIIE0BAaHMH MO ONPEIETIEHUIO YPOBHS OMe-
KaMTHB MeKapOuia B KpOBH) B TeueHHe roga. Kpome ykazaHHBIX
npenaparoB OOJIbHbIE MOTydYann cTanaapTHoe Jeyenne CH.

B xauecTBe nepBUYHON KOMOMHUPOBAHHOW KOHEUHOU TOUKH
BBIOPAHO BpeMs 10 CMEPTH OT CEPJEUHO-COCYAUCTBIX MPHUMH
WM BO3HMKHOBEHHUSI MEPBOTO COOBITHS, CBSI3AHHOTO C YXYI-
mennem teuennss CH (rocrmranusanus no nosoxy CH w/min
HeomnnokHas Tepanus CH). BTOpHuHBIME KOHEYHBIMH TOUKa-
MH OBUIH BPeMsl JI0 CMEPTH OT CEPJIEYHO-COCYANUCTBIX MPUYNH,
U3MEHEHHE KOJIMYeCTBa OaloB IO AAHHBIM CIELHAIH3UPO-
BAaHHOTO ONPOCHMKA A5 OONbHBIX Kapanomuonaruen (Kansas
City Cardiomyopathy Questionnaire, KCCQ) u mkainbt obmieit
oueHku cuMnTomMoB (TSS), mpoMexyTok BpeMeHH 110 MEpBOi
TOCTIMTANN3aluy BBULY yxXyamenus tedenus CH umm Bpems 1o
CMEpPTH 1O TI00BIM PHYMHAM.

CrnoxuBIiasics Koropra OONbHBIX, TPUHUMABIIAS Y4acTHE B
GALACTIC-HF, umena HeKoTOpbIe 0COOCHHOCTH: B HEel peod-
JIaJ1aJIi TaLMeHTHI TOKUIIOT0 BO3pacTa (65 j1eT), Tuia My»KCKOro
nona (79%), espornieouanoro npoucxoxaeHus (88%). Ilonasns-
fomiee OOJNBUIMHCTBO y4acTHUKOB cTpafanu CH umemuueckoit
stuonoruu (54%), I u II/IV ®K no knaccupuxauun NYHA,
COOTBETCTBEHHO, B 53% u 47% cnydaeB. CpeqHue 3HaueHHs
OB JDK Ha MOMEHT BKJIIOYEHHs B HCCIEAOBAHHE COCTaBMUIN
27%, meanana N-KOHIIEBOTO (yparMeHTa HaTpUilypeTHYeCKOro
nentuzaa npo-B-tuna (NT-proBNP) - 1971 nr/mn. Cnenyer ot-
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Puc. 4. Ocnosnvie pezynemamut uccreoosanus GALACTIC-HF (no J.Teerlink et al., [13])

MeTHTh, uTo nu3aitn GALACTIC-HF npenycmarpusan yuactue
amOynaropHbIX (n=6172) u craumoHapHbIX O0JBHBIX (N=2084;
25,2%), a TakKe MalMeHTOB, KOTOPBIX, KaK MPaBUJIO, UCKIIIO-
yaroT U3 cocraBa yyactHukoB PKU: nuir ¢ HU3KUM cuctonnye-
CKHM apTepuanbHbIM AaBieHueM (<100 mm pt. ct.; n=1127), ne-
60Ib1110#1 CKOPOCTHIO KiTy00uKoBO#t pubTpannu (CKD <30 mir/
mun/1,73 m?; n1=528). Takoii coctaB c()OPMHUPOBAHHON KOTOPTHI,
C OJIHOIT CTOPOHBI, MTO3BOJISIET OLEHUTD IPHEKTUBHOCTH Tperna-
para Kak y amOy/laTOpHbIX, TaK M CTalMOHAPHBIX OOJBHBIX C
noumkeHHo @B JIK, nebonbium CAJl, monmxerHoir CKO,
C IPYTOH - clIeIaTh BBIBOJ O MPEUMYILECTBEeHHOI A deKTnBHO-
CTH IIpenapara y My»X41H 1 €BPOIICOHIOB.

B teuenne meauansl HabmroneHus 21,8 Mecsna, nepBUYHON
KOHEYHOU TOUKH AocTuriu 37,0% MalueHToB U3 IPyMIIbl OMe-
kamMTuB Mekapouna u 39,1% OonbHBIX, MPUHUMABHINX TUIaLle-
60 [13]. Pesynsratsl GALACTIC-HF noka3siBaiot, 4To mpuem
OMEKaMTHB MeKapOMIa aCCOLMUPYETCSl CO CTaTHCTUYECKU 3Ha-
YUMBIM CHI)KCHHEM YacTOThI JOCTIXKEHUS NEPBUYHON KOMOU-
HUPOBAHHON KOHEYHOU TOYKHM (OTHOIIEHHE puckoB, BP 0,92;
95% 1AW 0,86-0,99; p=0,0252) B cpaBHeHnu ¢ mianedo (puc. 4).

Ot kapauoBackynmsipHbIX npuunH ymepnu 808 (19,6%) ma-
LIUEHTOB OCHOBHOU Tpynmbl U 798 (19,4%) mpencraBureneit
KOHTPOJIHOW TPYIIIBbI, OAHAKO 3Ta Pa3sHULA OblIa CTaTHYECKH
HenocrosepHoii (BP 1,01; 95% AU 0,92-1,11). Ilpuem omexam-
THB MEKapOM/Ia He OKa3bIBaJl 3HAYMMOTO BIIMSHHS Ha I10Ka3aTe-
1 onpocHuka KCCQ, HO cmocoO6cTBOBAT JOCTOBEPHOMY CHH-
xeHnto ypoBHs: NT-proBNP Ha 10% B cpaBHeHun c miare6o.
Hccnenosareny He 3a)MKCHPOBAI BO3MOXKHOTO BIMSHUS OMe-
KaMTHB MEKapOuiIa Ha yPOBEHb CMEPTHOCTH OT CEP/ICYHO-COCY-
JMCTBIX MPUYMH (OJJHA U3 BTOPUYHBIX KOHEYHBIX TOUEK).

CrnenyeT HORYEPKHYTHh €IIe OJHY OCOOEHHOCTh HCCIENO-
Banust GALACTIC-HF: 40% y4acTHHKOB MMeNH caXapHbIi
nuaber TMna 2, 1o 1nosoxy koroporo 219 (2,7%) nauueHToB K
moMeHTy BrutoueHus B PKU npunumanu SGLT2 [13]. Panee B
nestoM psne PKU, ocHOBaHHBIX MPEMMYIIECTBEHHO HA MpHMe-
HeHUH Aanarmudio3nHa, yOenauTenbHO JoKa3aHa CIOCOOHOCTD

© GMN

IpenaparoB 3Toi rpynmnsl yiaydmars Teueane CHeumxkdB. AB-
topsl GALACTIC-HF cuurator, uto (akt npruema yKa3aHHBIX
MpenapaToB HE MOT CYLIECTBEHHO TOBIMATH HA KIMHHYECKHE
pe3ynbTaThl 4epe3 COBEPIIEHHO pa3Hble MEXaHH3Mbl JIEHCTBUS
SGLT2 u omexamMTHB MeKapOMIIa, 4TO AeNaeT BEPOATHOCTb CHHEP-
rU3Ma MeX]y YKa3aHHBIMH JIEKapCTBaMU MUHUMaJIbHOM [13].

HccenoBarenu MOA4EPKHYIN XOPOLIHH MPpoduIib nepeHocu-
MOCTH OMEKaMTHUB MeKapOuIa: 4acToTa OTMEHbI HCCIIELyEeMOro
npenapara u3-3a HOSBICHUSA MOOOYHBIX ACHCTBUN B OCHOBHOMH
rpynme cocrasuia 9,0%, B rpymnme kouTpons - 9,3%. Omexam-
THB MEKapOuII He OKa3bIBAJ JOCTOBEPHOTO BIUSHUSA HA YPOBEHb
HaTpPUsl ¥ KPEaTHHUHA B CHIBOPOTKE KPOBH, OH HE MPOBOLMPO-
BaJl Pa3BUTHE 3HAUMMBIX CEPJEYHO-COCYAUCTBIX COOBITHH, NH-
(apkTa MHOKapZa M JKEIyIOYKOBBIX apUTMMIl B CPAaBHEHUH C
anebo (Bo Beex ciyyasx p>0,05).

Taxum o6pasom, GALACTIC-HF moxer crats cBoeoOpas-
HBIM TIOBOPOTHBIM MOMEHTOM B MEAMKAMEHTO3HOM JICYEHHU
CH: BriepBble Momy4eHbl KIMHUYECKUE OKA3aTelbCTBa CIIOCO0-
HOCTH CEJIEKTHBHOIO aKTHBATOPA CEpPJEYHOr0 MHO3MHA OMEKAM-
THB MEKpaOWJIa yly4IlaTh COKPATHTENbHYI0 (QYHKIIMIO MHOKap/a,
YMEHBIIATh BRIPAKEHHOCTh cumntomMoB CH 1 cHIKaTh puck cep-
JIe4HO-cocyaucToi cMeptH y 6onbHbIX CHenmx®B [13].

IlepcnekTHBBI AadbHEHIIUX Hccaen0BaHMi. OMeKkaMTHB
MeKkapOuJI, TIEePBbIH NPEACTaBUTENb TPYIIBI AKTHUBATOPOB CEp-
JICYHOTO MHO3UHA, CIIOCOOCTBYET 00pa30BaHMIO IPOYHOM CBSI3U
MEX/ly aKTHBUPOBAHHBIM UM MHO3MHOM M aKTUHOM, yBEIUUH-
Bas TEM CaMbIM HPOM3BOAUTEIBHOCT MEXaHHYECKOIl paboThl,
U IIPEAOTBpAIIacT HENPOAYKTHBHOE OTKperuieHne AT® ot mu-
03MHa, 4TO0 yMeHblIaeT norpednenue AT [3,5,15]. IIpenapar
JI0Ka3ajl CBOIO CHOCOOHOCTH MOBBIIIATH COKPATUMOCTh MUOKAp-
J1a, yBEIMYMBATh BpeMs cucToiaudeckoro usrHanus n3 JDK u
yaapHbIii 00beM [16]. OMeKkaMTHB MEKapOMII CHIKAET YaCTOTY
JOCTHKEHHSI KOMOWHHMPOBAHHOW KOHEYHOH TOYKH, BKJIFOYa-
IOIeHl CMEPTh OT CEPAEYHO-COCYIUCTBIX NPUYMH U COOBITHS,
cBsi3aHHble ¢ mporpeccupoBanueM CH (rocmuranusauuii mo
noBony CH w/unn neotnoxuoe nedenne CH) B cpaBHeHuu c
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wiare6o [13]. 3adukcupoBaHHBIE CBOWCTBAa 3TOr0 WHHOBAIIHU-
OHHOTO IIpenapara MO3BOJIIOT CYMTATh €0 HE TOJIBKO OIHUM
U3 MEPCIIEKTUBHBIX JIEKAPCTBEHHBIX CPEACTB Il (hapMakoTepa-
nnu CH, HO 11 9 (heKTUBHBIM CPEICTBOM JUTSI METMKaMEHTO3HOU
KOPPEeKIMN AWIATALMOHHON Kapauomuonaruu [4,18], kapauo-
reHHOro mioka [8], a Takke BOCCTAHOBJICHHs Hepdy3uu Mpu
UIIeMHUU MHOKapza [12].

[loxa paHO cTaBUTH TOUKY, pacCcKa3blBasi O OMEKaMTUB MEKap-
Ousie: BIEpear Hac XKIYT Pe3yJbTaThl HOBBIX KPYITHOMACIITAO0-
HbIX cpaBHUTENBHBIX PKU, cuctemarnueckux 0030poB 1 MeTa-
AHAJIU30B, a TAK)KE, BOSMOXKHO, U3MCHEHUSI CTaHAaPTOB JICUCHUS
HEKOTOPBIX KapIHOJOTHUECKHUX 3a00JIeBaHMUI.
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SUMMARY

CLINICAL EFFICACY OF A REPRESENTATIVE OF A
NEW CLASS OF INOTROPIC AGENTS - THE DIRECT
ACTIVATOR OF MYOSIN OF CARDIOMYOCYTES
OMECAMTIV MECARBIL IN HEART FAILURE WITH
A REDUCED EJECTION FRACTION

Kravchenko I., Rudyk Iu., Medentseva O.

State Institution “L.T. Malaya Therapy National Institute of the
National Academy of Medical Sciences of Ukraine*, Kharkov,
Ukraine

Over the past decades, there has been an active scientific
search for drugs that can increase myocardial contractility and
improve the course of heart failure. Omecamtiv Mecarbil, a drug
from the group of cardiac myosin activators, heads the list of
applicants for clinical use.

The article presents the results of several randomized clini-
cal trials which studied the efficacy and safety of Omecam-
tiv Mecarbil in heart failure: ATOMIC-AHF, COSMIC-HF
and GALACTIC-HF. ATOMIC-AHF showed a tendency to
reduce the risk of developing supraventricular and ventricu-
lar arrhythmias in heart failure. COSMIC-HF has proven the
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ability of Omecamtiv Mecarbil to improve the quality of life
of patients with heart failure. GALACTIC-HF may be a turn-
ing point in the medical treatment of heart failure. For the
first time, clinical evidence of the ability of the selective car-
diac myosin activator Omecamtiv Mecarbil to improve myo-
cardial contractile function, reduce the severity of symptoms
of heart failure and reduce the risk of cardiovascular death
was obtained.

Keywords: heart failure with reduce ejection fraction,
omecamtiv mecarbil, myosin activator.

PE3IOME

KIMHHUYECKASA DPPEKTUBHOCTDH IPEICTABU-
TEJISI HOBOI'O KJIACCA MHOTPOIIHBIX CPEACTB
- IPAMOI'O AKTUBATOPA MUO3UMHA KAPIUOMMUO-
OUTOB OMEKAMTHUB MEKAPBUJIA IIPU CEP-
JEYHOMW HEJOCTATOYHOCTH CO CHHUKEHHOW
®PAKIIAEN BLIGPOCA JIEBOT'O KEJYIOUKA

Kpasuenko WU.I., Pynsik }0.C., Menenuena E.A.

I'Y «Hayuonanvuwiti uncmumym mepanuu um. JI.T. Manot
AMH Yxpaunwiy, Xapvros, Yxpauna

B Teuenue nocneaHux NECATUICTUH NPOAOIDKACTCS aKTHB-
HBIi Hay4yHbIH IOWCK JIEKAPCTBEHHBIX CPEJICTB, CIIOCOOHBIX
YBEJIMYUBATh COKPATUMOCTh MMOKapla W YyIydllaTh TEUCHUE
cepaeunoil HenocrarouHocTH (CH). Ilepeuens mpereHneHTOB
Ha KIMHUYECKOe NPUMEHEHHE BO3MJIABIISUI Mpenapar u3 rpyl-
bl aKTUBAaTOPOB CEPACYHOIO MHO3UHA - OMEKAMTHB MEKapOMJI.
B Hacrosiiiee Bpemsi jJ0KazaHa CIIOCOOHOCTH OMEKAaMTHB Me-
KapOmia CBSI3bIBATHCSI UCKIIIOUUTENIBHO C TOJOBKAMH MOJICKYII
Cep/IeYHOro0 MHO3KMHA 0e3 CYIECTBEHHOIO BIMSHUS HA MHO3UH
[JIAJIKUX WM CKEJICTHBIX MbIIIL. OMeKaMTHB MeKapOui cTaOu-
JIU3UPYET MPEAIIAroByI0 KOH(POPMALMIO MHO3HMHA, HPEJOCTaB-
JI5151 BO3MOJKHOCTB OOJIBIIEMY KOJIMUECTBY €r0 TOJI0BOK IIPUHATh
ydyacTHe B pabodeM ILiare Bo BpeMsl CHCTOJIbI.

B crarbe mpuBeneHb! pe3yNbTaThl HECKOJIBKUX PAaHAOMU3U-
PpOBaHHBIX KIMHHYeCKUX uccienoBanuii (PKI), B koTopbIx n3-
yuanach 3p(eKTUBHOCTh U OE30IaCHOCTh OMEKAMTHB MEKap-
ouna npu CH, xmroueBbiMu u3 Hux siBisitorcs ATOMIC-AHF,
COSMIC-HF u GALACTIC-HF. B ATOMIC-AHF ormeuena
TEH/ICHIIUS K YMEHBIICHUIO PUCKA YXYALICHHUs TeUECHUs OCTPOH
CH B Teuenue 7 nHel, pa3BUTHUs CYNPaBEHTPUKYISAPHBIX U JKe-
nynoukoBbix aputmuil. B COSMIC-HF nokaszana cioco6HOCTh
OMEKAaMTHB MeKapOu/a IOBBIIIATh KAa4eCTBO XKM3HH OOJBHBIX
CH co cHmkeHHoOl ¢pakiueil BbIOpoca JIEBOrO JKeymIodKa
(CHcamx®B). GALACTIC-HF moxer crarb cBOoeoOpa3zHbIM
IIOBOPOTHBIM MOMEHTOM B MeIUKaMEHTO3HOM JiedeHuun CH:
BIICPBBIC NOJYYEHB! KIMHUYECKHE J10KA3aTeIbCTBA CHOCOOHO-
CTH CEJICKTUBHOI'O aKTMBATOpa CEpAEYHOI0 MHO3MHA OMEKaM-
TUB MeKpaOHJIa yIy4qIiaTh COKPaTUTEIbHYO (QYHKIHIO MUOKap-
Jla, YMEHbBILATh BHIPAXKEHHOCTh cuMnToMoB CH 1 cHIKaTh puck
ceppieuHo-cocyaucToi cMeptu y 6onbHbIx CHenmk®B.

OKoHYaTeNNbHbIE BBIBOJBI O II€I€CO00Pa3HOCTH Ha3HAYCHHS
oMekaMTUB Mekap6uiaa npu CH emne npexaeBpeMeHHbI, BIie-
penu - pe3yabraThl HOBBIX cpaBHUTEIbHBIX PKU, cuctemarnye-
CKHX 0030pOB U MeTa-aHaJIN30B, KOTOPbIE, BO3MOXKHO, TPUBEIYT
K U3MEHEHMIO CTaHAAPTOB JICUCHHS ATON IaTOJIOTUH.
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IMPABOBBIE 1 MOPAJIBHO-®NJIOCO®CKHUE ITPOBJIEMbBI 9BTAHA3ZNU

Kopuena T.B., Hepeabckasi-IT'opneesa E.IN.

Hayuonanvnouii iopuouyeckuii ynusepcumem um. Apocrnasa Myopoeo, Xapvkos, Yxpauna

[IpaBoBBIe 1 MOpaIbHO-(pHITOCO(CKUE TPOOIIEMBI YBTaHA3NI
II0 CeH JIeHb SABJIAIOTCS IPEIMETOM OCTPBIX JUCKYCCUH IOpH-
CTOB, MEIUINHCKNX PaOOTHUKOB, NPEACTABUTENCH OMOITHKH,
¢mI0c0OB, CONMOIOTOB, YTO 0OYCIOBICHO HEOAHOPOIHBIM OT-
HOIICHHEM YYeHBIX OONBIINHCTBA CTPAH MHUpA K SBTaHa3uu. Bo
MHOI'MX IOCYJapCcTBax 3BTaHa3Ms HE IPELyCMOTPEHA 3aKOHOM,
a B HEKOTOpBIX CTpaHax, Hanpumep, B llIBenun, OunnsHiun
u IllBeiiniapun OHa He cuUTaeTCs IPOTUBO3aKOHHOM, B Hunep-
nanpnax, bensrun n JllokceMOypre MpUHSATHI 3aKOHBL O €€ JIera-
mm3aruu. [IpoBeseHne SBTaHA3MM NOAJEPKUBAIOT AnbaHwms,
Benbrust, lommanaus, JlrokcemOypr, Hunepnannpr, [serinapust
(tonpko B Ltopuxe), IlIBernus, [epMaHust 1 HEKOTOPBIE IITATHI
CIIIA [28].

B coorBerctBun co cr. 27 Koncturynuu YkpauHbI IIPaBo
Ha JKM3Hb SIBIICTCS HEOTHEMIIEMBIM IIPAaBOM Ka)JOIO 4Yelo-
Beka [10]. JlaHHBII OCHOBONOJArAOIIUN IIPUHIIUII OTPAXKEH U
B Koncruryuuu I'py3un, riae B cT. 15 3akperieHo, 4To KU3Hb
SIBIISICTCS. HEIIPUKOCHOBEHHBIM IIPABOM 4YEJIOBEKAa U 3TO IIPABO
3amuuiaeTcs 3akoHoM [9]. HanuoHaabHEIM 3aKOHOATENbCTBOM
Vkpauns! mo6ast GpopMa IBTaHA3MM HE IPH3HACTCS, YTO IIOJ-
TBEpXkK/IEHO CT. 52 3akoHa «OCHOBBI 3aKOHOJATEIILCTBA 00 OX-
paHe 3710pOBbsl YKpauHbD», KOTOpasl 3alpeuiacT MEAUIUHCKAM
pabOTHUKAM OCYIICCTBICHHE DBTAHA3WHU, T.€. YMBIIUICHHOTO
YCKOPEHHSI CMEPTH WJIH YMEPIIBICHHS HEN3JIEINMOT0 OOIBHOTO
C LeJIbIO NIPEKpalleHUs ero cTpasanuii [17]. B ykazanHoM HOp-
MaTUBHOM IIOJIOKEHUU IPUBOAUTCS 3aKOHOJATEJIHOE OILpEee-
JICHHE DBTaHA3UU KAaK YMBIIUICHHOTO JeHCTBU.

OBTaHa3us, Kak OJHA M3 CaMbIX aKTyallbHbIX M HEpPELICH-
HBIX IOPUIUYCCKUX, COLUAIBHBIX, MEIULUHCKHUX, ITUYCCKUX
n ¢unocodpckux npobieM TpedyeT He TOITBKO MPaBOBOTO PEry-
JMPOBAHUS, HO U Hay9HOTO 000cHOBaHUs. OTCYCTBHE SIHHOTO
MHEHUS 110 BOIIPOCY IIPaBOBOI peryiaMeHTaluy YBTaHa3HU IO/~
YEepPKHUBAET aKTyaJIbHOCTh 3TOH TeMaTHUKH U AUKTYeT HEOOXO/IH-
MOCTb IIPOBE/ICHUS UCCICJOBAaHUI B 9TOM HAIIPABICHUM.

Iens umccnenoBanust — 0OCYIUTh TPOOIEMBI BO3MOXKHOCTH
IIPaBOBOI pernaMeHTaluy IPUMEHEHNS 9BTAHA3UH B 3aKOHO/A-
TEJILCTBE C YUETOM 3aIUTHI IIPaB M CBOOO YeIOBEKa.

Marepuay u meroabl. Hayunoe uccieoBanue npoBoauIoCh
HAa JIBYX YPOBHSIX METOAOJIOTMUECKOTO aHaIN3a: CPAaBHUTEIIBHO-
MIPAaBOBOM ¥ (hHII0CO(DCKO-KYIBTYPHOM.

IIpoananu3upoBaHO 3aKOHONATENBCTBO YKpauHbl U 3apy-
OEXKHBIX CTPaH 110 UCCIEAYEMBIM BOIIPOCAM C UCIIOIB30BAaHUEM
CHCTEMHO-CTPYKTYpPHOTO, CPaBHUTEILHO-IIPABOBOBOTO, (HIIO-
cO()CKO-TIPAaBOBOTO U JIOTHIECKOTO METOROB. MeTo0Ior s uc-
CIICZI0BAHUS 3aK/II0YAeTCsl B IIOCIICA0BATEIBHOM NPUMEHCHUHN
OO0IIeHAyYHEIX METOAOB IMO3HAHUS, (QHIOCOPCKHX, PHIOCOd-
CKO-IIPaBOBBIX, JIOTHYECKHUX U CIICILIUAIBHBIX METOJOB HAyYHOI'O
anann3a. BeIbop KOHIENTyalbHOTO MOX0/1a 000CHOBAH MEXK-
JUCLUIUIMHAPHBIM, KOMIUICKCHBIM XapaKTepOM HCCIICA0BAHUS U
00yCIIOBIICH 0COOCHHOCTSIMU BEIOpaHHOI IIPOOIEMaTHKH.

Pesynbrarel u o0cy:xaenne. B MexyHapoqHbIX akTax o
IIpaBaxX 4eJIOBEKA IIPaBO Ha >KU3Hb IPU3HAHO HEOTHEMIIEMbBIM
IIPaBOM Ka)KJOro rpakJaHuHa. JlaHHOE IOJIOKCHUE BIIEPBBLIC
OBLIO 3aKperuieHo Bo Bceeobmielt pexnapanuy mpaB denoBeka,
npunsaToil OOH B 1948 r. [3]. B EBponelickoli KOHBEHIIUU 110
npaBaM dernoBeka (KoHBeHIHS 0 3amuTe IpaB 4elIoBeKa U OC-
HOBHBIX cBOOOI, PrM, 4.10.1950 1), B cT. 2 ompenenceHo, 4To
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IIPaBO KaXJIOTO YEJIOBEKA HA JKHU3Hb OXPAHACTCS 3aKOHOM, OJI-
HAKO IPEJyCMOTPEHBI UCKIIIOUEHHUS], B CIy4asiX, €CIIU JIUIICHUE
JKU3HU HEOOXOANMO: (@) JJIs 3aIUTHI JII000TO JINIA OT IIPOTHUBO-
npaBHOTo Hacwiust; (b) AJIsL OCYIIECTBICHHS 3aKOHHOTO 3ajiep-
JKaHUS WU NIPEOTBPANICHNsS T00era JINIA, 3aKII0YEHHOTO 10T
CTpaX<y Ha 3aKOHHBIX OCHOBAHUSIX; (C) JUISl ITOJABIICHUS, B CO-
OTBETCTBUH C 3aKOHOM, OyHTa WM MsTexa [4]. JlaHHbIi mepe-
YCHb ABJSETCS UcdepnbiBaromuM. KoHBeHIMs 0 3amuTe mpas
U JIOCTOUHCTB YEJIOBEKA B CBSI3M C IPUMECHEHHUEM JOCTHKCHUI
ononornn u MmeauuHb! (KoHBEHINS 0 paBax YesIoBeKa U OHO-
menunmae, OBbeno, 4 anpens 1997 1) K 0OCHOBOIIONIATAIOIINIM
MIPUHIUIIAM OTHOCHT COOJIOZEHHE HEIPHKOCHOBEHHOCTH JIMU-
HOCTH M JPYTHX IpaB M OCHOBHBEIX cB0OOf [8]. B MexmyHa-
POIHOM KOAEKCE MEIWIMHCKOM STHKH Cpeau OOs3aHHOCTEH
Bpada MPEIyCMOTPEHO O0S3aTeIbCTBO COXPAHATH dYeIoBede-
CKy!0 ku3Hb [16], B EBponelickoll XapTuu 1paB ManueHTOB 3a-
(PMKCHPOBAHO MX MPABO Ha MPEAOTBpPAICHNE CTPaJaHNi 1 O0n
Ha KaXkJIOM dTare CBOETO 3a00JIeBaHNUs; MEAUIIMHCKUE CITY>KOBI
00s13aHBI 00€CIeUNTh NMAJUINATHBHOE JEUCHNE WIIH O0JIerdeHne
jocryna Kk Hemy [5]. B Dtudeckom konekce Bpaua YKpauHbI
CHUCTEMATH3UPOBaHbl MOpPAIbHbIC IPUHLUIBI JEATEIbHOCTH
Bpadeil U OIPEIENICHO, YTO JKU3Hb U 3[0pOBbE IPa)KIaHUHA -
(yHIaMeHTaIBHEIE IEHHOCTH M JICSTEILHOCTh Bpada JOJDKHA
OBITH HamlpaBjIeHa Ha MX COXPAaHCHUE W 3aIuTy. Bpau obs3an
HaXOJHUTBCS PAAOM C YMHPAIOIIMM OOJBHBIM JIO HOCIICTHETO
MOMEHTA €TO0 )KM3HH, MaKCUMAJIEHO o0Jierdast CTpagaHus, OHa-
KO HE MMEeT [IpaBa CO3HATEIBHO YCKOPATh HACTYILUICHHE CMEp-
TH, Ipu0eraTh K IBTAaHA3UH WIN NPUBJIEKATh K €€ IPOBEICHHIO
JIpyrux i [6].

EBpomnetickuit cyn mo mpasam uenoseka (ECITH) mo uccrre-
JlyeMOMY BOIIPOCY COXPaHSCT HEUTPAIbHYIO IO3ULHIO, IPU3HA-
Bas 3a IOCYAapCTBAMU-YYaCTHUKAMH IIPaBO HA CaMOCTOSTEIIb-
HOCTb JICTJIN3AIUH 3BTaHa3uu. JJaHHBII MOIXO OTOOpaKeH B
pewenun ECITY no geny «IIpurtu nporus CoeqMHEHHOIO KO-
pOJIEBCTBa», B KOTOPOM OTMEYAETCsl, YTO KOIa CYIIECTBYET He-
00XOANMOCTb METUIIMHCKOTO JIEYEHHsI, OTKa3 OT OIPE/ICIICHHBIX
Je4eOHBIX MEpONPUATHI HEeH30ekKHO MPUBEAET K (haTalIbHOMY
HCXOJy, XOTs, C JIpyroil CTOPOHBI, MEIULIMHCKOE JICUCHUE, Ha-
BsI3aHHOE 0e3 Ccomacys MaleHTa, SIBISETCS BMEIIaTeIbCTBOM
B TIPaBO YEJIOBEKAa HA (PU3NUCCKYIO HETIPUKOCHOBEHHOCTH. Ha-
UOHAIbHAs CyAeOHas IPaKTUKA IPH3HACT, YTO MAUSHT NMEeT
IIPaBO TPEOOBATH IPEIOCTABICHHS €My BO3MOXKHOCTH YMEPETh B
pe3yabTaTe CBOEro 0TKa3a OT JICUSHHsI, KOTOPOE MOIJIO OBI IPOJI-
1uTh ero xu3Hb [22]. B Pemennu ECITY «Xaac nporus IlIBeii-
napum» (Haas v. Switzerland Ne 31322/07 ot 20 staBaps 2011
I.) YCTAHOBIICHO, YTO 3asBUTEIIb, CTPAIaBIINH TSDKEII0H (popMoit
a(dexTHBHOTO OUITOISIPHOTO PAacCTPOMCTBA, PEHIMI, YTO OH
OoJIbIIIe HE MOKET XKHUTh JIOCTOHHOH JKH3HBIO H MOMBITAJICS J0-
CTaTh BELIECTBO, IPUEM KOTOPOI'O B OIPE/ICIICHHOM KOJINYECTBE
TIOMOJKET eMy ITOKOHYHUTE ¢ coboil. [ocoaun Xaac yTBepxai,
YTO €ro MpaBo MOKOHYHTH ¢ coOoi ObuT0 Hapymeno B IlIBeit-
[[apHH B PE3yIbTaTe HEBOZMOKHOCTH MOIYYHTH HEHTOOapOUTa
HaTpus. Bo3Hukaer Bonpoc, JoikHO 11 l'ocynapcTso, ¢ yueToM
[IpaBa Ha HEIIPUKOCHOBEHHOCTb YaCTHOM KU3HU, IPELOCTABUTH
0OJILHOMY, JKEJIaIOIIEeMy COBEPIINTH CaMOyOHHCTBO, HOCTYI K
cmeprensHoMy BemectBy. ECIIU cormacuiicss ¢ apryMeHTOM
IIpaButenscrBa IlIBelinapuu, 4To LElb OrpaHUYEHUS JOCTyIa
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K NeHTO0apOuTaly HATPUsI 3aKIII0YAIach B 3AIUTE 310POBbS U
00IIIeCTBCHHOW O€30MaCHOCTH U MPEIOTBPAIICHUN MPECTYILIC-
Huii. B pemenun ECIIY no neny «/xex HuknuHcoH mpoTtus
Coenunennoro Koposesctsa u Ilon JIsm npotus CoeruHeHHO-
ro KoponescrBa» (Jack Niklinson v. the United Kingdom and
Paul Lamb v. the United Kingdom NeNe 2478/15 u 1787/15 ot
23 utons 2015 r) orMeyaercs, 4TO OKa3aHUE ITOMOLIYM B CaMo-
ybuiicTBe 3amperieHo pasuenom 2(1) 3akoHa o camoyOuiicTBax
ot 1961 r., a 10OpOBOIBHAS SBTAHA3US PACCMATPUBACTCS 3aKO-
HozatenbeTBoM CoenmHenHoro KoposescTsa kak youiictso. B
peutennu 1o neny «Kox nporus I'epmanum» (Koch v Germany,
Ne 497/09 ot 12 utons 2012 r.) ECITY uccnenoBaB 00CTOSITEb-
CTBa, yCTaHOBI/IJ'l, YTO KXCHa 3asBUTECIIA CTpajalia IOJHBIM Ia-
paJIn4OM YEThIpEX KOHEUHOCTEH, HyXk/1alach B UCKYCCTBEHHON
BCHTUWIALNHU JIETKUX U IMOCTOSTHHOM YXOA€ MEIULIMHCKOI'O IEpP-
conana. Jenas mokOHYUTH ¢ COOOIt oHa oOparmiack B deme-
paJIbHBI MHCTUTYT JICKAPCTBEHHBIX CPEICTB U MEAULIMHCKON
HPOAYKIUK 33 pa3pelIeHHeM IOJIYYUTh CMEPTEIbHYIO 03y
nenTobapOuTana HaTpus, 4TOOBl HMOKOHYHUTH C COOOW y cels
noma. [Tocne monmyyenus otkasa, 12 pespainst 2005 . oHa MOKOH-
ypna ¢ coboit B llIBeiiriapyn npu oMoty opranu3aruu Dignitas.
B pemmennu ECITY no neny «I'pocc nporus Lseiinapun» (Gross
v. Switzerland Ne 67810/10 ot 30 centsiopst 2014 r) ormMedeHo, uTo
Coger 31paBooXpaHeHUs KaHTOHA L{fopux OTKIIOHMI NpOoCKOy 3as-
BUTEJIbHULIBI IPEOCTABUTD €1 CMEPTENBHYO 103y HEHT00apOuTa-
na Harpust. OTka3 ObUT HOAZEPKaH IIBeHIapckumu cyaamu. [20].
B npusenenssix pemenusx ECITY oTHOCHT BOIpoC O MPUHATHH
WJIM 3alIPpeTE 3BTaHA3MKM K BHYTPECHHUM MHTEPECAM KaK0ro rocy-
napcrBa. MTak, BbIlIeyKa3aHHOE MO3BOJISIET C/IENATh BBIBOJ, YTO
OKOHYATCJIbHAsA IMO3UIHA B OTHOLICHUH JICTaJIM3allMi 3BTAaHA3UH
He chopMUpOBaHA, OTHAKO M3YYeHHE € CYLHOCTH, MOTHUBOB, I10-
Oy>KZIAIOIIHX JIMLO NPHHSTH PEellieHre 00 9BTaHa31H, HEOOXOIHMMO
U1 000CHOBaHUSI L1e7IeCO00pa3HOCTH €€ Jieraji3alyiu.
PackpeiBast cymHocTs sBranasuu, P.A. Credanuyk, A.A.
Snuyk, M.H. Credpanuyk, H.A. Credanuyk, H.E. Bnaxus-
CKas pas3IuuaroT ABa e¢ BUJA:: MACCUBHYIO U akTuBHY!O. [lox
AaKTMBHOW 53BTaHa3Mell MOHUMAETCS BBCICHHE YMMPAIOLIEMY
KaKI/IX—J'[I/IGO JICKAPCTBEHHBIX CPEACTB WJIM BBLINNOJIHEHUE HWHBIX
JEUCTBHIH, CIIOCOOCTBYIOIINX OBICTPOMY HACTYIIJICHUIO CMEp-
Ti. [lpm maccuBHOW SBTaHA3UM NPEKpAIIACTCs OKa3aHHE
MEIUIMHCKOW TOMOIIH, YTO YCKOpSIET HACTyIICHHE ecTe-
CTBEHHOH cMepTH. YUeHbIE OTMEYAIOT, YTO OJHOBPEMEHHO C
HEraTUBHBIM OOILEEBPOICHCKUM OTHOILICHHEM K IBTAaHA3UU
l'lpI/ICyTCTByCT YETKass TCHACHIUSA B IIPABOBBIX CUCTEMAX 5KO-
HOMHWYECKH Pa3BUTBIX CTPaH K JCraju3dallii HMEHHO I1ac-
CHUBHOW 5BTaHa3zuu. VcciiemoBarenu 3aMeyaroT, YTO JTOMY
JOJDKHA TIPE/IIEeCTBOBAaTh Cepbe3Has OOIIeCTBEHHAs I0Jie-
MHKaA I10 3TOMy BONPOCY C NPUBJICYEHUEM HOPUCTOB, MPEI-
CTaBHUTEICH MEIUITHBI, OHOITUKH, HPUITOCODUHU, COIUOTOTUI
[23]. Kpome maccuBHOW M akTUBHOW (hOpPM IBTAHA3UM BbIJC-
nsiercst enie opHa (opMa — acCHCTHPOBAHHAsI BTAHA3US WIIH
accuctipoBaHHbIi cyniug. CyTb 3ToH (GopMBI 3aKioyaeTcs B
TOM, YTO MALUEHT CAMOCTOSITEIILHO BBOUT Ce0e CMEPTOHOCHOE
cpenctBo. Posb Bpaua MM MEAUIIMHCKOTO Pa0OTHHKA JICKHT B
KOHCYJIbTAIUOHHOM MOMEHTE, B [IOMOIIHU, B KOHCyJ'[bTI/lpOBaHI/II/I.
ITon accucTupoBaHHOI dBTaHA3UEH TTOHUMAIOTCS JIIOOBIC JICH-
CTBUS, KOTOPBIC ITOMOI'arOT COBEPIIUTH CaMOyGPIi’ICTBOI BbIJa4ya
peuenTa Ha MOKYIKY JISTaIbHOTO npenapara. B Takux ciydasx
MEIMIMHCKUN PaOOTHHK SIBIISIETCS] TOCOOHUKOM CaMOyOHICTBa.
AccuctupoBanHasi 9BTaHas3us Jieranuzoana B llIBeitiapuu, o
YeM YKa3aHo B CT. 115 YrosoBHOro Koziekca 3Toro rocynapcerna:
NPEIOCTaBICHHE ITOMOIIM B aKTe caMOyOHHCTBa, €CJI 9TO HE
IpecieayeT JMYHbIX KOPBICTHBIX Liesiel, He 3anpeuieHo. [1o cra-
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tuctuke B [lIBeiinapun Takum 00pa3oM yXOAUT U3 )KU3HU Ooliee
100 yenoBex B rox [26]. MccnenoBarenu JaHHOTO BOTIPOCA CUH-
TarOT BO3MOXXHBIM pasrpaHu4uTb ﬂeﬁCTBMﬂ, CBA3AaHHBIC C IIPH-
MEHEHHEM 9BTaHa3MU Ha JT0OPOBOJbHBIC W HEIOOPOBOJIBHBIC.
J106poBosTbHAST SBTaHA3MSI COBEPINACTCS MO MPOChOE OOIBHOTO,
HEe00pOBOIbHAS - O€3 cortacust O0IBLHOTO0, XOTS 3TO HE O3HAYa-
€T, 4YTO OHA POTUBOPEUUT €r0 BOJIE - IIPOCTO OOJIHHON HE MOXKET
IPOSIBUTH CBOIO BOJIIO, HAIIPUMEP, B CBSI3H C OOMOPOUYHBIM CO-
cTostHueM [27].

PackpbiBass cyTh 3BTaHaszuu, M.M. AHTOHEHKO YyKa3bIBaeT,
YTO IBTAHA3MSI BHIPXKACTCSI B [eHCTBIM (Oe31eiiCTBIN) HeHACHIIb-
CTBEHHOIO XapakTepa, HaNpPaBICHHOM Ha JIMILIEHUE KU3HU HEU3-
JICYUMO O0JbHOTO YesioBeka. CyOheKTOM SBTAHA3HH MOKET OBITh
OCBEIOMJICHHOE O 0OJIE3HH JIUILIO, WICH CEMbU OOJILHOTO MM Me-
JMLMHCKUH paOOTHUK MPH HATMYMK Y HETO TIPSIMOTO YMBICIIa, Ha-
IPaBJICHHOTO Ha JIMILICHHE )KM3HU CMEPTEIIbHO OOJILHOTO YesIoBeKa
10 €ro 100pOBOJILHOM MPOCKOE. IBTaHA3MsI COBEPIIACTCS TOJIBKO C
1EJIbI0 M30ABJICHHS HEHM3JICUYMMO OOJTBHOTO YeNlOBEeKa OT (hu3mde-
CKHUX CTpaJIaHUH, BbI3BAHHBIX 3a00eBanueM [1].

Jluckyccuu, B mporecce NpoBeAeH s KOTOPBIX IPEAIIPUHAMA-
IOTCS TIOTIBITKHU Pa3PeIIUTh BOIPOC O HEOOXOANMOCTH JIerann3a-
WX WIKA 3alIPpCIICHUU O9BTaHAa3uK, pasacIniIn ux y‘laCTHI/IKOB Ha
IPOTHBHHUKOB U CTOPOHHHKOB 9BTaHa3uu. ViccienoBarenu onpe-
JACIISA0T aprMeHTbl «3a» U «IIPOTUB» JICraJIu3allui DBTaHA3UU.
ApryMeHTBI «ITPOTHBY»: 3BTaHa3Msl MOXKET CTaTh TOPMO30M B I10-
MCKe HOBBIX A(P(PEKTUBHBIX CIIOCOOOB M CPEACTB JICUCHHS I1a-
LIMEHTOB; CHOCOOOM JIaBICHUsS Ha (M3UYECKH OrPAHUUCHHBIX
JIIONeH; CPeICTBOM COBEPIIEHHS IPECTYIIICHUH, JINIICHUS JKU3-
HH JIMI] CTaPYECKOr0 BO3pacTa, MHBAIHM/IOB, HEH3JICIUMBIX 00IIb-
HBIX. APIYMEHTBI «32»: dBTaHa3Usl [M03BOJSIET B MOJHOH Mepe
pean3oBaTh MPaBO YEIOBEKA PACHOPSIKATHCS CBOCH KHU3HBIO;
obecrieurBaeT peaan3alyio NPUHIKIA TYMaHW3Ma, TOCKOJIBKY
IpeKpalaeT CTpajaHus ¥ MyKH Heu3jaeunmMoro 6onbHoro [15].
Y CTOPOHHHMKOB HETATUBHOT'O OTHOILICHUS K JICrajlu3aluu Ipu-
MEHEHUsI DBTaHA3UHU BBI3bIBACT OCCIIOKOMCTBO OMACHOCTH BO3-
MOXKHBIX 3510yTIoTpeOaeHuit B atoit cdepe [7]. T. A. TlonkoBeHKo,
T. W. Co3aHcKas CUUTAIOT, YTO IPUIaHKUE 3BTaHA3UU IIPABOBOTIO
COZIep)KaHMsI MOXKET IOBJIEYb 3a COOO IeNb HEraTHBHHX I10-
cneactuii [18]. IlpakTuecky aHAIOrMYHYIO NMO3ULUIO B JaH-
HOoM Bompoce 3anumaror T.B. Tkauenko, M.B. KonecHukosa,
OTMeuast, YTO JIaBJICHHE Ha MAalMeHTa CO CTOPOHBI 3aUHTEPECO-
BAaHHBIX JIUL JJI IOJIYUCHUA l'[pl/l6l>IJ'lI/l HJIN HACJICICTBA MOXET
NPUBECTU K IPUHATHIO BblHy)K}lCHHOFO peUICHUA. AanepHa—
THBOﬁ OBTaHa3uU MPEACTABIACTCA NMAJIMATUBHO-XOCIIUCHAA ME-
qunuHa [24]. Hexotopsle yueHble cHUTAIOT [2], YTO IPH OTCYT-
CTBUY CHELHMAIBHOIO 3aKOHa 00 YBTAHA3UH, €€ OCYIICCTBICHHE
rnornajaer 1oy AeicTBue crareil YroJaoBHOTO KoJekca 00 yMbIII-
neHHoM yowuiictBe. [lomoOHyro mnosunmio orcramBaior B.O.
[Tpumauenko [19] u M.B. Panaesa [21], 3asBiss, uto npobiema
9BTaHA3UH B YKpauHe TpeOyeT 4eTKOil yroJoBHO-IIPaBOBOH pe-
IIaMCHTAIUH. BblLLIeMS'J'lO)KeHHbIe MO3UIINH Tpe6yI'OT BHUMa-
HUS, TaKk Kak YrojoBHble konekchl (YK) psna crpan comepxar
HOPMBI, IIPEIyCMaTPUBAIOIIHNE YTOJOBHYIO OTBETCTBEHHOCTH
3a COBEpLICHHE HBTAHA3UH, KOTOpasi PACLICHUBACTCS KaK CaMo-
CTOSATENbHBII BUJ YMBIIUIEHHOTO JHIIEeHUs sku3HN (cT. 135 VK
Asep0aiimpkana; ct.110 YK I'pysun, ct. 134 VK Ksipreickoii
PecniyOnuku, cr. 148 YK MounoBsl). JlanHbIe HOPMBI TIpeyc-
MaTpPHBAIOT YrOJOBHYIO OTBETCTBEHHOCTh 3a YOUIICTBO W3 CO-
cTpananust (3BTaHa3Us1) MO0 HACTOSATEIBHOM MPOCHOE KEPTBBI U
COBEPILCHHOE HCKIIIOYUTEIBHO C LIEJBI0 OCBOOOKICHUS YMU-
parolIero oT HeBHIHOCUMBIX (usndeckux Oouneit [25]. Crenyer
oTMeTUTh, 4T0 YK YKpauHbl HE COACPKUT CIELMATIbLHONH HOP-
MblI, KBanmuduuupyoei ssranasuro [12]. B atoit cBsizu A.M.
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Mepuuk u C.M. HeunnopeHko KOHCTaTUPYIOT, YTO B YKpauHe
OTCYTCTBHE HEOOXOAMMBIX IOPHUANYECKHX HOPM IIPHUBOAUT K
BO3HMKHOBEHHMIO HE IIPOOEIIOB B MpaBe, a MOJIYAHUIO 3aKOHO/Ia-
tens [14]. B uccnenoBanun nannoit remaruku I. C. Kpaiinuk,
. B. Cemenuxus u O. A. CHIOPEHKO MEHEE KaTeropuyHbI B
OIpeJe/ICHUH ITPaBOBOI OLIEHKH 3BTaHa3uU. VimMu npexasaraercs
BBECTH B 3aKOHOJATEJILHOE 110JIe YKPanHbI ClICLMaIbHbINA 3aKOH
00 3BTaHa3uu. ABTOPBI CUUTAIOT LIEJI€COOOPA3HbIM BHECTHU B CT.
52 3akoHa Ykpausbl «OCHOBBI 3aKOHOIATENbCTBA YKPAUHBI O
30paBOOXPAaHEHUI» JIONIOJIHEHHE, Pa3peIIaloIiee MEAUIMHCKIM
pa6OTHl/IKaM OCYUIECTBIIATh OBTAHA3UIO — YMBIIJICHHOC YCKO-
pEHUE CMEPTH WM YMEpIIBICHHE HEU3JICYMMO OOJIBHOTO C Iie-
JIBIO MIPEKPALICHUS €ro CTpajlaHuii pU HAJUYMU €ro COIIacus
U 3aKJIFOYCHUS KOMHCCHUM, COCTOSIIECH HE MEHee YeM U3 Tpex
Bpaueil, 0 HeU3JIEeUYMMOCTH OO0JIE3HH, KOTOpasi BBI3bIBACT CyILe-
cTBeHHbIE (pu3nueckue Myku (cTpaganus) 6onsHoro [11].

ITonBons uror cienyer 3aKkIrOYUTh, YTO PEIIEHHUE O IPUMEHE-
HUU 3BTaHa3UU NPEATIONIOKUTEIBHO IPUHUMACTCS IIPU YyUaCTUU
HECKOJIKMX CTOPOH (TAalMeHT, Bpady, OJM3KUE POICTBEHHHKH
NaIMeHTa, UK JIMLA, UX 3aMEHSIONIUE, OTICKYHbI, ITIOTICYUTEIIH ).
B cBsi3u ¢ 9THM, TpaHCHOPMUPOBAHUE TAKOTO SIBJICHHS, KaK IB-
TaHa3us B MPABOBOE TOJIC (€CIM TAKOBOE BO3MOXKHO) JTOJDKHO
CBECTH K HYJIIO BO3MOXKHBIC PHCKH 3JI0yNOTPEOJICHUH B ITOM
obnacTu.

ComracHO HalleMy MHEHMIO, JIeralu3alys 3BTaHA3UU BO3-
MO)KHA ITyTeM pa3pelIieHus e¢ IPUMEHEHHUs, O UEM CJIelyeT BHe-
CTH COOTBETCTBYIOLIEE JOMOJHEHUE B CT. 52 3aKkoHa YKpauHbI
«OCHOBBI 3aKOHOZATEIbCTBA YKPAUHBI O 3PABOOXPAHCHUNY.

CyOBbeKTOM, KOTOPBIIl BIIpaBe OCYIIECTBIIATh IBTAHA3UIO He-
U3JICYUMO OOJBHOMY JIMILY, TOJDKEH BBICTYNATh TOJBKO Bpad.
[TpoBenenue 3BTaHa3UM HEOOXOANMO OTHECTH HUCKIIIOYUTEIBHO
K IIpaBy Bpadya, a He K €ro o0s3aHHOCTAM, 4TO TpedyeT cobito-
JICHHUs COOTBETCTBYIOLIUX IPOLEAYDP, CONMPOBOXKIAIOMIUX MPHU-
HATUE PCLICHUS O NPUMCEHCHHHN 3BTAaHA3UU U IapaHTUPYIOIIUX
3aKOHHOCTh ee IpoBeneHus. Kak mnpencrasnsercs, peuieHue o
MPOBECACHNUHU 3BTaHA3UM NOJDKHO IPUHUMATBCA HE €AMHOJIMYHO
BpayeM, KOTOPbIi OyJeT NMPOBOJUTH IBTAHA3UIO, @ KOMHUCCHOH-
HO; TaKXKe TpeOyeT COOTBETCTBYIOIIETO IPaBOBOTO 0hopMIIeHHS
coryacue MaKueHTa Ha MPOBEICHUE IBTaHA3UH.

B xauecTBe anbTepHATHUBHONM TOUKM 3pPEHUS CIIETyeT BbICKa-
3aTh MPEIIOJIOKEHHE O TOM, YTO BKJIIOYEHHE B CT. 52 3akoHa
VYkpaunbl «OCHOBBI 3aKOHOJATENbCTBA YKPAUHBI O 3JIPaBOOX-
paHEHUM» JONOJHEHHS O JICraJu3aluy BTaHA3UM, UCKIIIOYaeT
HeoOxonumocTs BHeceHust B YK YkpauHs! crnienuanbHOR HOp-
MBI, YCTaHABJINBAIOIECH YrOJOBHYIO OTBETCTBEHHOCTb Bpada 3a
IpOBEICHUE 3BTaHa3uu. B cBOIO ouepenb, OTCYTCTBHE CIELU-
anbHOM HOpMBI B YK VKpauHbl, B COOTBTETCTBUH €O CT.CT. 214,
215 YronoBHOro npouecyaabHOro Kofaekca YKpauHbl HCKITI04a-
€T IpoBesieHne ocyaeOHoro u cynedHoro npoussoncTsa [13] ¢
YCTaHOBJICHUEM Ha.]'II/I'-ll/Ifl/OTCyTCTBI/ISI BO3MOXXHBIX 3JI0yIIOTpE-
OJIeHHI CO CTOPOHBI MEAUIIMHCKUX PAa0OTHHKOB, KOTOPBIE MPH-
HUMAJIM PeIeHHEe U IPOBOAMIIN 3BTaHA3HUIO.
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SUMMARY

LEGAL, MORAL AND PHILOSOPHICAL PROBLEMS
OF EUTHANASIA

Korcheva T., Nevelskaia-Hordeeva E.
Yaroslav Mudryi National Law University, Kharkov, Ukraine

The purpose of this study is to discuss and present authors’
vision of problems of euthanasia legal regulation in legislation
with due consideration of human rights and liberties.

The study was performed considering a set of disciplines:
medicine, jurisprudence, religion, philosophy. A number of
international documents were generalized, practice of Euro-
pean Court of Human Rights, Criminal Codes of Ukraine,
Georgia and a number of other countries, relating to the
question under study, views of scholars on moral and legal
aspects, juridical and philosophical comprehension of this
agenda. The following scientific methods were applied: sys-
temic legal method, comparative legal method, philosophical
legal method, logical method, as well as analysis and synthe-
sis method.

The authors developed proposals in solution of problems
connected with this subject matter. Legalization of eutha-

© GMN

nasia is found to be possible by allowing its application to
be reflected in Article 52, Law of Ukraine “Fundamentals of
Ukrainian Legislation on Public Health”. We determined that
execution of euthanasia belongs to rights of physician, not
his/her duties. In this we noted that this novelty will rule out
any possibility of subsequent introduction of a special norm
to Ukrainian Criminal Code stipulating criminal responsibil-
ity of physician for execution of euthanasia and, as a subse-
quence, will preclude any pre-trial and trial judicature (Ar-
ticles 214, 215, Code of Criminal Procedure of Ukraine).
Keywords: euthanasia, legalization, right to life.

PE3IOME

ITPABOBBIE U MOPAJIBHO-®PNJIOCO®CKHUE ITPO-
BJIEMbI DBTAHA3UU

Kopuesa T.B., HeBesnibckasi-I'opaeesa E.II.

Hayuonanonwiil opuouyeckuil ynusepcumem um. Apociasa My-
opoeo, Xapwvkos, Yxpauna

Lenb uccnenoBanust — oOCYIUTh MPOOIEMBbI BO3MOXHOCTH
l'[paBOBOﬁ periiaMEHTalluu NIPUMEHCHU SBTaHA3UKU B 3aKOHO4a-
TEJILCTBE C YYETOM 3allUThI IIPaB ¥ CBOOOJ YeJIOBEKa.

Ipu uccnenoBaHuy BOIPOCA UCIIOIBb30BAHbI HAYYHBIE METO-
JIbl: CHCTEMHO-CTPYKTYPHBIH, CpaBHUTEIBLHO-IIPABOBOIL, (HII0-
co(hcKo-TIPaBOBOM, JTOTMICCKUI, aHATU3 M CHHTE3.

VccnenoBanus MpoOBEACHBI C Y4€TOM KOMIUIEKCA AMCLH-
IUTAH - MEJIUIMHBI, FOPUCIIPYACHIIUH, PEIUTHH, GHIOCO(HH.
OO6cyxnaercs psii MEXAYHapOAHBIX IOKYMEHTOB, IpOaHa-
nmusuposanbl npaktuka ECITY, YK Vkpaunsl, I'py3un u psga
JpyrUuX CTPaH, TOYKHU 3PEHHUs yYECHBIX, Kacaroluecs BOIPO-
COB MOpAJIH M IIpaBa, IPaBOBOro U GHI0COPCKOro OCMBICIIE-
HHsI IBTaHa3MU. PaccMaTpuBaloOTCsl aBTOPCKUE MPEIOKECHHUS
B peLIeHUHU POoOIIeM, CBSI3aHHBIX ¢ 9BTaHa3uei. OnpeneneHo,
YTO JICTAJIN3aLUsl IBTAHA3UM BO3MOXKHA IyTEM pa3pelleHHs
e¢ NMpUMEHEHHUs C OTpaKeHHEeM B CT. 52 3akoHa YKpauHbI
«OCHOBBI 3aKOHOZIATEIBCTBA YKPAUHBI O 3[[PaBOOXPAHCHUNY.
[TpoBeneHne 5BTaHA3UM HEOOXOJUMO OTHECTH K IIpaBam
Bpada, a He K o0s3aHHOCTsAM. [IpennonaraeTcs, 4To AaHHOE
HOBOBBCACHHNUC HCKIIHOYUT BO3MOXHOCTH )Jaanei«'ILuero BHC-
cenus B YK Vkpaunsl cnenuanbHOil HOPMBI, yCTaHaBIUBa-
IOIEH YrOJIOBHYIO OTBETCTBEHHOCTh Bpaua 3a IPOBEJCHHE
9BTaHA3MM M, KaK CIEJCTBUE, HCKIIOUUT HPOBEICHHUE JI0CY-
JeOHOro U Cye0HOr0 NPOU3BOACTBA.
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