(GEORGIAN
VIEDICAL
INEWS

ISSN 1512-0112 No 3 (276) Mapr 2018

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

Mennnunckue HopocT I'py3uun
bogodmggmml Lsdgwoobm Losbemgbo



GEORGIAN
MEDICAL
NEWS

No 3 (276) 2018

Published in cooperation with and under the patronage
of the Tbilisi State Medical University

N3naercs B COTpyAHUYECTBE U IO IIATPOHAKEM
TOnIMCCKOro rocyIapCTBEHHOTO METUIIMHCKOTO YHUBEPCUTETA

30dm0393> mdoaolols Lobgedfogm LsdgwoEobm ¥bogg@lodgdmsb
05653dOMAgmdoms s dobo 3sG®mbogom

EXXEMECSIUHBIN HAYYHBIN KYPHAJI
TBUJUCH - HbIO-IOPK



GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board and The International Academy of Sciences, Education, Industry and Arts (U.S.A.) since
1994. GMN carries original scientific articles on medicine, biology and pharmacy, which are of
experimental, theoretical and practical character; publishes original research, reviews, commentaries,
editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The
full text content is available through EBSCO databases.

GMN: Meaununckne HOBOCTH I'py3mu - exeMeCSUHBIH PElEH3UPYEMbIM HAy4IHBIM KypHal,
nznaéres PenakunoHHo Koternei u MexayHapoaHo# akajieMueil HaykK, 00pa3oBaHusl, UCKYCCTB U
ecrectBo3HaHus (IASEIA) CIA ¢ 1994 roga Ha pyCCKOM M aHTJIIMCKOM SI3bIKaX B IIEJISIX MOAICPKKH
MEIUIMHCKON HayKH MU yIy4IIeHUs 3ApaBOOXpaHeHUs. B kypHase myOIUKYIOTCS OpUTHHAIBHBIC
Hay4YHble CTaThU B OOJIACTH METUIMHBI, OMOJOTUU U (apMaluy, CTaTbh OO030pPHOTO Xapakrepa,

Hay4YHbIC COO6H.I€HI/I$I, HOBOCTU MCIWILMHBI U 3APAaBOOXPAHCHUS.

Kypnan unnexcupyercs B MEDLINE, orpaxén B 6a3e qanubsix SCOPUS, PubMed 1 BUHUTU PAH.

[TonmHoTekcTOBBIE CTaThU KypHana noctynHsl yepes3 b/l EBSCO.

GMN: Georgian Medical News — Lo Jo®mggaoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg3b0gdm bodgoEobm @y bbodgdso gy@dbsao, asdmoizgds 1994 Fanowsb, Fo®dmowagbls
bodgosdiom gomagyoobs s 5d3-0l d9360909d0L, aobosmengdols, 0beyglE®ool, bgermgbgdols
s 39b9d0LdgB Yz gdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Jo @yl
> 0baaoly® gb6govy J399bwgds 9Jb3gM0dgbG o, mgm@oymo s 3Gs]Bogyeo bobosmols
M@0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dszool begyg®mdo,
dodmbogngomo baslbosmol LEs@ogdo.

J9ebsao obpgdbo®gdyaos MEDLINE-ol bsg@msdm@obm LobEgdsdo, sbobyaos
SCOPUS-o0l;, PubMed-ols @ws BUHUTH PAH-0ls dmbsigdms dobgddo. LRs@ogdol borygao @gjl@o
bgedolsgemdos EBSCO-I dmbsigdms dsbgdowsb.



MEJUIIMHCKHUE HOBOCTHU I'PY3UHN

ExxeMecsuHbIil COBMECTHBIN I'PY3HHO-aMEPUKAHCKUI HAyUHBIM JJIEKTPOHHO-IIEYATHBIN KypHaI
ATeHTCTBa MEAMIIMHCKOW MH(pOpManu ACCOIMALIMU JINI0BOI mpecch [ py3uu,
AKaneMuy MEAMIMHCKUX Hayk [ py3un, Mex1yHapoaHOH aka/leMUuH HayK, HHAYCTPUH,
obpazoBanus u uckyccts CLLIA.

Wznaercs ¢ 1994 r., pacupoctpansercs 8 CHI, EC u CILIA

HAYYHBIN PEJIAKTOP
Jlaypu Manaranse

INIABHBIN PEJAKTOP

Huno Mukabepunse

SAMECTHUTEJIb ITABHOT'O PEJAKTOPA

Hukonaii [TuprixananBsuim

HAYYHO-PEJAKIIMOHHBIN COBET
3ypa6 Bagaukopmua - npencenarenb HayuHo-peqaknimoHHOTO COBETa
Muxawmn baxmyrcknii (CILA), Anexcannp ['eanaunr (I'epmanus), Amupan ['amkxpenunze (I'py3ns),
Koncrantun Kunmmanu (I'py3us), ['eopruit Kasrapamze (I'py3us), ['eopruit Kamxamunze (I'py3us),
ITaara Kypranumze (I'py3us), Baxranr Macxymus (I'py3us), Tamapa Mukabepunze (I'py3us),
Tenrus Puznuc (CLIA), Pepas Cermmanmsumu (I py3us), Jpsun Dmya (CLLIA)

HAYYHO-PEJAKIHIMOHHAS KOJIJVIETI'USA
Jlaypun MaHnaranse - npeacenarejb HaydHo-perakuiMOHHON KoOJLJIernu
Apxumannput Anam - Baxtanr Axananze, Amupan Autanse, Hemnmu Anrtenasa, Tenrus Acaruanu,
I'ns Bepanze, Puma bepuamsuinu, Jleo bokepusi, Otap I'ep3masa, JInana ['ornamsunm, Homap TorebamBuiy,

Huxonait ['onranze, Jlus [Bananze, Manana XKsanust, Upuna Ksauanse,
Hana Keupksenus, 3ypad Kesanumsunm, I'ypam Kuknanze, [Tanuko Kuntpauna, Teiimypas Jlexasa,

Joxannynmxn Menortu, Kapaman Ilarasa, Mamyka [ upixananmsmmy,

Kenner Yoikep, Pamaz Xerypuanu, Pynonsd Xoxendemmnep, Kaxadep Yenunze,
Tunarun YukoBanu, Apuun Uxorya, Pama3 [llenrenms

Website:
www.geomednews.org

The International Academy of Sciences, Education, Industry & Arts. P.O.Box 390177,
Mountain View, CA, 94039-0177, USA. Tel/Fax: (650) 967-4733

Bepcus: nedarnas. Llena: cBoOogHast.
VYeii0BUSI MOANMCKHU: MTONKCKA IPUHUMAETCS Ha 6 1 12 Mecsies.

ITo Bonmpocam moanucKu 00pamaTses mo Tes.: 293 66 78.
Konrakrhebrii anpec: ['py3us, 0177, TOunucu, yn. Acatnanu 7, 11l stax, komHara 313
Ten.: 995(32) 254 24 91, 995(32) 222 54 18, 995(32) 253 70 58
Fax: +995(32) 253 70 58, e-mail: ninomikaber@hotmail.com; nikopir@dgmholding.com

I1o Bonpocam pa3memnieHus peKkJamMbl odpamarbes mo Ted.: 5(99) 97 95 93

© 2001. Accouuanusi ieJioBoii npeccbl ['py3un
© 2001. The International Academy of Sciences,
Education, Industry & Arts (USA)



GEORGIAN MEDICAL NEWS
Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business
Press; Georgian Academy of Medical Sciences; International Academy of Sciences,
Education, Industry and Arts (USA).
Published since 1994. Distributed in NIS, EU and USA.

SCIENTIFIC EDITOR

Lauri Managadze

EDITOR IN CHIEF
Nino Mikaberidze

DEPUTY CHIEF EDITOR
Nicholas Pirtskhalaishvili

SCIENTIFIC EDITORIAL COUNCIL
Zurab Vadachkoria - Head of Editorial council
Michael Bakhmutsky (USA), Alexander Génning (Germany), Amiran Gamkrelidze
(Georgia), David Elua (USA), Konstantin Kipiani (Georgia), Giorgi Kavtaradze
(Georgia), Giorgi Kamkamidze (Georgia), Paata Kurtanidze (Georgia),
Vakhtang Maskhulia (Georgia), Tamara Mikaberidze (Georgia), Tengiz Riznis (USA),
Revaz Sepiashvili (Georgia)

SCIENTIFIC EDITORIAL BOARD
Lauri Managadze - Head of Editorial board
Archimandrite Adam - Vakhtang Akhaladze, Amiran Antadze, Nelly Antelava,
Tengiz Asatiani, Gia Beradze, Rima Beriashvili, Leo Bokeria, Kakhaber Chelidze,
Tinatin Chikovani, Archil Chkhotua, Lia Dvaladze, Otar Gerzmava, Liana Gogiashvili,
Nodar Gogebashvili, Nicholas Gongadze, Rudolf Hohenfellner, Zurab Kevanishvili,
Ramaz Khetsuriani, Guram Kiknadze, Paliko Kintraia, Irina Kvachadze, Nana Kvirkvelia,
Teymuraz Lezhava, Gianluigi Melotti, Kharaman Pagava, Mamuka Pirtskhalaishvili,
Ramaz Shengelia, Kenneth Walker, Manana Zhvania

CONTACT ADDRESS IN TBILISI

GMN Editorial Board Phone: 995 (32) 254-24-91
7 Asatiani Street, 3" Floor 995 (32) 222-54-18
Tbilisi, Georgia 0177 995 (32) 253-70-58

Fax: 995 (32) 253-70-58

CONTACT ADDRESS IN NEW YORK

NINITEX INTERNATIONAL, INC. Phone: +1 (917) 327-7732
3 PINE DRIVE SOUTH
ROSLYN, NY 11576 U.S.A.

WEBSITE
www.geomednews.org



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

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

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

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

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

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

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

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

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

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

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

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

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

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

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

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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MUHUMAJIBHO UHBASUBHASA XUPYPI'UA HEPEBPAJIBHBIX AHEBPU3M

Ulxunpxuxanse P.C., ZKuceneB A.M., /Ipesaas O.H., Ulazapes B.A., *[Toaskos A.B.

'®edepanvroe Iocyoapcmeennoe broodcemnoe Obpazosamenvhoe Yupescoenue 00noIHUMENIbHO2O0
npogheccuonanvrozo obpazosanus Poccutickasa Meouyunckas Akademus Henpepuvisnozo [lpogeccuonanvrozo
Obpaszosanus, kageopa neiupoxupypeuu; *Iocyoapecmeennoe Biodocemnoe Yupescoenue 30pasooxparnenust
Mockosckoii obracmu "MockoscKutl 061acmHOU HAYYHO-UCCA008AMENbCKUL KAUHUYECKULL UHCTNUMYM
um. M.®. Bradumupcroeo”, STocydapemeennoe Brooaxcemnoe Yupescdenue 30pasooxpanenus
Topoockasn Knunuueckas Bononuya um. @.U. Hnosemyesa /Jenapmamenma 30pasooxparnenus 2. Mockewl, Poccus

BypHoe pa3zBuTHe MHUHUMAaIbHO MHBA3HMBHOW HEWPOXU-
PYPruy CBSI3aHO C MIMPOKOH JOCTYITHOCTBIO M PacipocTpa-
HEHHEM BBICOKOMH(OPMaTHBHBIX HEHPOBHU3YaIN3alIOHHBIX
TexHonoruil. HelfpoxupypraMm 4acto MpUXOAMTCS CTal-
KHBAThCsl ¢ TMpoOieMoii BbIOOpa Hanbosee ONTHMaIbHOTO
METo/Ia JICYCHHSI B NTOMCKE MUHUMH3AIUK XUPYPrUUeCKOH
arpeccuy. B TeueHMe HECKONBKUX JACCATHIICTHI B XUPYPIHU-
YECKOM JICUCHUH AHEBPH3M NTEPUOHAIBHAS KPAHHOTOMHUS
SIBIISIACH TPaJULIMOHHBIM JIOCTYTIOM JUTsl OOJIBIIMHCTBA AHEB-
PH3M TIepesHUX OT/ENIOB apTepHAIbHOTO Kpyra OOJBIIOro
MO3ra 1 BEpXHHX OTZEN0B OCHOBHOM aprepud [24]. OnHako,
TIPY KPUTUYECKOM aHAJIN3€ CTAHOBUTCS ITOHATHBIM, UTO «CO-
IYTCTBYIOIINH yIepO» TKaHEeW B Iporiecce KpaHHOTOMHHU
HE CBSI3aH C HEMOCPEICTBEHHOU IIEIBI0 XUPYPrHYECKOTO
BMEIIIATENbCTBA. DTH HEraTHBHbIC TTOCIIE/ICTBHS BIMSIOT Ha
Omkaifiee 1 JOJATOBPEMEHHOE BOCCTAHOBIIEHHE OOJBHBIX,
TIPOJIOHTHPYIOTCSI CPOKU TOCTIMTAIIM3AINH, YTO TIPUBOJHT K
JUIMTEIIFHON TIOTEpE TPYIOCIIOCOOHOCTH M COOTBETCTBEHHO
SKOHOMMYECKUM 3arparam [5,9,12,15,19-23].

Homynsapuszanus koHnenuu «keyhole» xupypruu
CBsI3aHAa C BO3MO)KHOCTBIO TOYHOT'O IPEIOTIEPAIMOHHOTO
TUTAaHUPOBAHNS, YCOBEPIICHCTBOBAHNSI MUKPOHEHPOXUPYP-
TMYECKOI TEXHUKH, HHTPAOTIEPAIIMOHHOTO KOHTPOJIS B BUJIC
(rroopeciieHTHON aHrrorpaduy, BUACOIHIOCKOMMIECKON
ACCHCTEHIINH 1 HEHPO(U3HOIOrHueCKOr0 MOHUTOPHHT A, YTO
TI03BOJISIET C(hOKYCHUPOBATHCS HA TOUHOCTH, 3P (HEKTHBHOCTH
1 6e30I1aCHOCTH OTIEPaTHBHOTO BMEIIIATEINbCTBA. BaskHO, UTO
MHHHMaJIbHO HHBA3HBHBIE IOCTYIIBI TO3BOJISTFOT MUHUMH3H-
POBaTh ITPOTCHHYIO TPABMATU3ALMIO TOCPEICTBOM CO3IaHUS
MHJIMBHAYaIBHOTO XUPYPrudeckoro kopuaopa. [IpuHoum
«UHIBUTYaJIbHOTO» I0CTYIA K LIepeOpaIbHbIM aHEBpH3MaM
CBOZIMTCSI K MCTIOJTb30BaHHIO HECKOJIBKUX MHHUMAJILHO MHBA-
3MBHBIX JJOCTYIIOB B 3aBUCMOCTH OT KOHKPETHOI HEHPOBH3Y-
ANM3aIMOHHON KapTHHBI B CPABHEHHH C MICTIONIB3YEMbIM PaHee
QJITOPUTMOM M BBIOOPOM NITEPHOHAIBHONW KPaHHOTOMHUH Ha
BCE QHEBPHU3MBI IIEPEIHNX OTAEIOB apTePHAIBLHOTO Kpyra
60JIBIIIOTO MO3Ta.

Llenbto uccenoBaHus SIBUIIACH OLICHKA 3P (EeKTHBHOCTH
TIPUMEHEHHUS MUHIMAaJIbHO HHBA3UBHBIX JOCTYIIOB B XUPYP-
TMYECKOM JICUCHHH [IepeOpaIbHBIX aHeBpH3M. OOCYKIatoTCst
coBpeMeHHBIe puHIMITHL "keyhole" xupyprun u miuddepen-
LIMPOBAHHBIN MOIXO]] K JICICHHUIO IIepeOpaTbHBIX aHEBPU3M.

Marepuana u metroabl. B nepuoa ¢ 2013-2017 rr. Ha
KIMHAYecKnX Oazax kadenpsl Heiipoxupyprun GI'BOY

© GMN

JI1O PMAHIIO u otaenenus velipoxupyprun [ Y3 MO
«MOHUKW» mposeneno neuenue 240 OompHBIX ¢ 246
1epeOpaIbHBIMU aHEBpH3MaMHU. Y 4 GONIbHBIX ObLIO 2 M1y
| manmenTkH 3 aHeBpH3MBbI. Bo3pacT 60IbHBIX BapbHPOBAI
B nipenenax ot 30 mgo 85 net (B cpeaneM, 54 roma). Coot-
HOIIICHHUE MY KYHH/KeHITHH 72:168.

Bcem OonpubiM BhIonHeHa crimpanbHas KT (CKT)
anruorpadus ¢ 3D pexonctpyknmeit. Vcroms3oBan nug-
(epeHIpoBaHHBII TOIXox pH BeIOOpe "keyhole" noctyma
B 3aBHCHMOCTH OT JIOKAJIM3AL[MU aHEBPU3M U €€ Pa3MepoB,
CTPOCHHSI BUJUIM3MEBA Kpyra W HAJIWYUS KPOBOM3IIUSHUS
(tabmuma). [Tpu aHeBpr3Max nmepeaHei MO3TOBOH-TIepeTHEH
COEIMHUTENBHOU apTepun, M1 cermeHTa cpeiHel MO3roBoi
apTepHy, CYNPAKIMHOUIHOTO OT/ENa BHYTPEHHEH COHHOM
apTepHy TIPEIIOYTEHNE BCETIa OTAABAIN CYIPaopOUTaIb-
Ho#t kpannoromun (COK) uepes paspes o 6posu. 8 (3,3%)
OOJBHBIM ITPH aHEBPU3MaxX B YCThE KaJIe30MapTHHAIBHOM
apTepuH TaKXkKe BHITONHSUICS cynpaopouTanbHeiii "keyhole"
JocTyn. Y 2 MaryeHToB ¢ cy0apaxXHOUTATBHBIMA KPOBOH3-
masiHusiMK (CAK) Ha QoHe pa3pbiBa aHEBpH3M TeperHei
COCIMHUTEIILHOI apTepuy BBISIBICHBI HEPa30pBaBIIHECS
AQHEBPHM3MBI B YCThE KaJUIe30MapruHaibHON aprepun. [Ipn
aHeBpr3Max ondypkarmm cpeaHeii Mosrooii aprepun (CMA)
METOZIOM BBIOOpa paccMaTpHBaIM MHUHUITEPHOHAIIBHBIA
noctyir. [Ipu kopotkom M1 cermente (MeHee 15 MM) KITHITH-
POBaHHUE OCYIIECTBILIIOCH U3 CYNPaOpPOUTAILHOTO IOCTYTIA.
Munnop6urosuromarnieckast kpanuoromusi (MO3K) BbI-
TIOJTHSIACh TIPU OPTATBMUYECKIX aHEBPH3MaX, TAllNCHTaM
C KPYIHBIMH aHEBPU3MaMHU M TAIMEHTaM C aHEBPH3MaMH
BEPXHHUX OTJIEJIOB OCHOBHOH apTepuu. J[ByM marmeHTam
BBITIOJIHEH CYNPaopONTaNIbHBIN KOHTpPIIATEPAIBHBIN JOCTYI
C LIETBIO0 KIIMITUPOBAHMST O TATBMIYIECKHX aHeBpH3M. TpaHc-
naenedpabHas kpaarotomist (TITK) BemonHsiack narwieH-
TaM MPENMYIIECTBEHHO C HEPa30PBABLINMUCS AHEBPHU3MAaMH,
IIPU TOHKOH WUTH CBETIIOW OPOBU M XOPOIIIO BBIPAKCHHON
€CTECTBEHHOM CKJIa/IKe BEPXHETO BEKa.

MununrtepuoHansHas kpanunotomus (MIIK) Opura
METOZIOM BBIOOpA IS TAIIMEHTOB C aHEBPU3MaMHu Oudyp-
KalluU CpeHEN MO3roBOM apTepHH.

TakTHKa BBIOOpa XUPYPrHIECKOTO JIOCTYIIA U OIIpe/ie-
JICHWE CTPATETHH JICYCHHS 3HAYUTEIILHO BapbHPOBAIIN OT
MAlMEeHTA K MAIUEHTy. B 11e710M, TIPH CITOKHBIX KPYITHBIX 1
THTaHTCKUX aHEeBPH3MaxX METOJIOM BBIOOpa paccMaTpHBalIH
OoJiee MIMPOKKE JOCTYIBI OT JIATEPAILHOTO CYNpaopou-
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Tabnuya. Iokazamenu pacnpedenenust 10Kau3ayuu anespusm u evinoanennozo "keyhole” oocmyna

"Keyhole" noctyn
Jlokajau3anusi aHeBpHU3M

COK MIIK MO3K TIK

I[1ICA | 7 12

3CA 10 10 5 11

OA 10 3 5 7
CMA M1 3 e e e
CMA MI1-M2 2 47 | e e
bA | e e 3 e

Hroro 135 60 20 25

TaJILHOIO JIOCTYTIA, KJIIACCUUYECKOM NTEPUOHATBHON KPaHHOTO-
MHH JI0 OpOUTO3UTOMATHYECKOTO JOCTYIIA C €TO PA3TMIHBIMI
Mommdukarmsamu. Mpl Takoke He paccMmarpusani "keyhole"
JIOCTYIIBI Y TAIUEHTOB B COCTOSTHNY JiekomiieHcarmu (Hunt-
Hess IV-V) npu MaccuBHBIX Ccy0-apaxHOMAATBHBIX KPO-
BOM3JIMSHUSX M OONBIINX NMApPEHXNMATO3HBIX I'eéMaToMax,
COIIPOBOXKIAIOLINXCSI OTEKOM MO3Ta M BHYTPHUEPEITHOM
runepreHsueil. BonbmmMHCTBY M3 3THX OONBHBIX HApSILY C
KJIMTNAPOBAHUEM BBITIOJIHSAIACH IINPOKask TEKOMIIPECCHSL.
Buibop kanouoamoe na MHUX. OCHOBHBIM IPHHIIUTIOM
MUX sBrsiercs anekBaTHBIN moadop nanueHToB. [loaTomy
ManyueHTaM HeoOXoMMa BechMa TIIaTeIbHas MpeIonepa-
LIMOHHAS OLICHKA. B 11e70M HCIoNIb30BaHNe MUHUMAIIBHO
WHBA3HUBHBIX JIOCTYITIOB MIO3BOJISET KIIMIIMPOBATH AHEBPHU3-
MBI JIF000H JIOKaIN3anH MEPEJHNX OTEITIOB apTepHATbHO-
TO Kpyra OOJIBIIIOT0 MO3Ta M BEPXHUX OTAEIOB OCHOBHOM
apTepuu. XOTs UMEETCs HECKOJIBKO JOBOJIFHO 3HAYMMBIX
npenocrepexxenuil. [loaHOIEHHOE MIaHWpOBaHME, 3HA-
YUTENBHBIA OIBIT paOOTHI Yepe3 TPAANIIMOHHBIE IOCTYIIbI
U B3BEUICHHAs OLIEHKA BCEX «3a» M «IIPOTUB» OyIyIIEro
MHUHHUIOCTYTIA TO3BOJISTIOT JOCTUYb HAMITYYIIUH Pe3yIbTaT
Ul manuenTa. B mepByto odepenp, ¢ MAMEHTOM 00CyX-
JTAFOTCSI BO3MOXKHBIE aJIBTEPHATHBBI JIOCTYIIOB U KOXKHBIX
pa3pe3oB. KpUTH4HO OLleHMBAETCs JHMIEBAs aHATOMHUSI.
CKIJIOHHOCTB K 00pa30BaHUIO KEIOUIHBIX PYOIIOB SIBISIETCS
MIPOTUBOIIOKa3aHNEM, B YACTHOCTH JUIS CYIIpa- ¥ TPAHCOp-
OUTANBHBIX TOCTYHOB. BeceM OOIBHBIM € MO03peHHEM Ha
CAK Bremonnasiercst HatuBHast CKT, koTopast qonoiHseTcs
KOHTpacTUpoBaHUEeM H 3D peKoHCTpyKIMeH 1epedpab-
ueIx cocynoB. Ecmu CAK npu KT He moarBepkmaercs,
HO MIMEeTCsl MeHUHTeaJIbHast MITH 00IIEMO3T0Basi CUMIITO-
MaTuKa, TO BBIIOJIHAETCS JIoMOanbHas MyHKIHA. Becem
nanyeHTam npengonepannonHo BeimoiHseTcs KT B koct-
HOM PEXUME C PEKOHCTPYKIHEH B TPEX IIIOCKOCTSX, AJIS
OIICHKH pazMepa JIOOHBIX Ma3yX, ITyOWHBI 0Tb()aKTOPHOH
SIMKH, HAJTIYHSI THEBMATHU3ALMH TIEPEIHETO HAKIIOHEHHOTO
oTpocTKa. JJocTyI onTHMaIbHO TTAaHUPYETCsI BHE JIOOHOH
ma3yXxu, XOTsl KPYIHBIE Ma3yXH HE SBISIOTCS MTPOTHBOIO-
Ka3aHWEM K TPaHCOPOUTaIbHBIM JocTynaM. OTHaKO pUCK
MH(EKINHN 1 JTUKBOPEN 3HAYUTENIBHO Bo3pacTtaeT. [Topoit
IpH OOITBIIAX TOOHBIX Ma3yXaX MPUXOIUTCS POPMUPOBATH
KPaHUOTOMHUIO JIaTepalibHEE, YTO MOYKET M3MEHSTh TPaeK-
TOpHIO focTyna. [Ipy BEICOKOM pHCKe NEHETPAIMH A3y XH,
MallMeHTaM yCTaHaBIMBAETCS JIIOMOAIBHBIH JpEeHaX Ha
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nepuonepaTuBHbIA mepnoj. O0sM3aTeNbHBIM SIBISETCS
TrepMETHYHOE YIIUBaHNE TBEPIOH MO3TOBOI 000IOUKH,
HEPEJIKO C TUIACTUKOM M MCTIOJIb30BAHUEM KIIESL.
OcHognvie npunyuns "keyhole" xupypeuu anespusm.

[IpaBwibHas yKiaaKa ManueHTa 1 HeoOOX0IMas poTanus
TOJIOBEI SIBJISTFOTCS BeChbMa 3HAYNTeTHHEIMA B ""keyhole" xu-
pypruu. B 3aBucHMOCTH OT BEIOPAHHOTO AOCTYTIA U HHAN-
BU/1yaJIbHOI HEMPOBU3YAIN3aLIMOHHON KAPTUHBI NALIUEHT
YKJIaJIbIBAETCS Ha OTIEPAIINOHHOM CTOJIE Ha CIIMHE C BO3BBI-
[IIEHHEM TOJIOBBI HaJl yPOBHEM CEPALIa, 3alIPOKUABIBAHIEM
TOJIOBBI KHH3Y ¥ TOBOPOTOM B ITPOTHBOIIOIOKHYIO CTOPOHY
ot 15° 1o 60° B 3aBUcUMOCTH OT narojoruu. Kak npasuio,
YKJIa/IKa MICHTHYHA TAKOBOH MO/l ITEPHOHAIBHYIO KPaHH-
oromuto. [Ipu aHeBpusaMax cpelHed MO3rOBOM apTepuu
royioBa poTtupyercs He Oomee yem Ha 10-15°. IIpu anes-
pHU3Max CyNpakIMHOWIHOTO OTAENa BHYTPEHHEH COHHOM
aprepun nocrarouno 20-30°. [Ipu aneBpr3Max KOMILTEKCa
nepeaHel MO3roBoil — nepeiHeil CoeIMHUTENBHOM apTepun
(ITIMA-IICA) yro moBopoTa roJIOBEI B TPOTHBOIIOIOKHYIO
cTOpoHY cocTaisieT He MeHee 40-60°. [Tpu sTom oOmacTh
CKYJIOBOTO OTPOCTKA SIBJISIETCS] BBICIIEH TOYKOH TOJIOBEI.
Taxkast mo3unust ooecriednBaeT rpaBUTALIOHHOE OTBE/ICHUE
JOOHOH oMM OT TIepeAHel YeperHon MK, obierdas B
nocnenytomeM cydodporTanpHbIil goctyn. [lpu BEIOOpE
COK mmt MO3K pa3zpe3 BEITOTHSIICS HEMOCPEACTBEHHO 110
oposu. [1pu 3ToM 6poBb He cOpuBaercs. [locie 00padoTKI
obracti OpOBM aHTHCENTUYECKUMH PacTBOPAMH paspes
KOXH OCYIIECTBIISIETCS, HAYMHAsI OT YPOBHS 3PadKOBOM
JVHUYM ¥ TIPOJIOJDKAsICh JIATEPAIbHO B IIpezenax OpoBH,
WHOTJIa PacHpOCTPAHSSICh HA HECKOIBKO MHJUIMMETPOB
narepanbHo. HecmoTpst Ha cBom maibie pazmeps, COK
obecrieunBaeT aAeKBaTHBIN 0030p MapaceuIIpHOTro Mpo-
CTpaHCTBa, MepeaHeit/cpeqneit yepenubix ssmok (ITUA/
CUA) u xomrurekca [IMA-TICA u xua3mer (puc. 1).

MO3K 1o3BoIIsIeT BU3YaTM3UPOBATH AHAJIOTHIHBIE CTPYK-
TYPBI, OTHAKO 32 CYET BKJIFOUCHUSI B €IMHBII KOCTHBII JIOCKYT
BEpXHEH CTEHKN OpOUTBI, 3HAYUTEIIHHO 00JIETYaeTCs IOCTYI
K [apaceUIIPHOMY IIPOCTPAHCTBY, e1iie 00Jiee HUBEIHPYETCst
HEOOXOIMMOCTB B paboTe PETPAKTOPOM, CO3/IAETCS OTION-
HUTEJIFHOE TIPOCTPAHCTBO M CBOOOIA MPH MAHMITYIISIIIAN
MHUKPOMHCTpYMEHTaMH. YBemmauBaeTcst 0030p [TUA u CUS,
a TaKKe BEPXHHUX OT/EJIOB CKaTa MOCPEACTBOM YBEIIHUCHUS
BEPTHKAIBLHOTO 0030pa. 3HAYMMBIM MOMEHTOM SIBIISIETCS
YBENTMYEHHE BEPTUKAIHHOTO 0030pa (puc.2).
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Puc. 1. A — CKT aneuocpaghusa, anespusma é obracmu nepeoHeii coeOUHUMeNbHOU apmepuu (Cmpenxa),
b — unmpaonepayuonnwiii 610 nocie cynpaopoumanbHoOu KpanuomomMuu u 6CKpulmust meepootl Mo320601 000104KU,
B — CKT aneuocpagus, susyanusupyemes kiunca (cmpeika),
I" — KT ¢ pexoncmpykyuetl, 6u3yanusupyemcs KOCMHblil 0eghekm nocie CynpaopoumanbHol KpaHuomomuu ciesd
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Puc. 2. A — CKT aneuocpaghusa, eucanmckas anespusma 6 001acmu nepeonetl CoeOuHUmMenbHou apmepu (cmpeixa),
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i

5 — unmpaonepayuonnviii 610, nianuposanue KoJcHo2o paspesa no oposu,
B — CKT aneuocpaghus nocie onepayuu, 6U3yanusupyiomesi KIUNcol (Cmpeixa),
I"'— KT ¢ pexoncmpykyuet, 6u3yanu3upyemcst KOCmHblil 0epexm nocie MUuHUOpOUmo3ueoMamuieckoli KpaHuomomui cnpasa

TpancnansneOpanbHas OpOMTO-(pOHTATIBHAS KPAHUO-
TOMHSI HECMOTpSI Ha CBOIO HOBHU3HY B HEHpOXUPYpruM 3a-
pexoMeH 1oBaa ceds Kak JOCTYI K OCHOBAHHMIO MTEPETHIX
OTJICJIOB dYepera C MPEBOCXOAHBIMH KOCMETHYECKUMHU
1 (YHKIMOHAJIBHBIMU HcXonamMu. OCHOBHBIE pa3sinyuus
¢ MO3K B ToM, 4TO pa3pe3 KOXKHU OCYIIECTBISIETCS TIO
€CTECTBEHHOM CKJIaJIKE BEPXHETO BeKa OT YPOBHs Cympa-
opOUTATBHOTO OTBEpCTHs UIMHON 3,5-4 cM. Takoi Koxk-
HBIH pa3pe3 3akaMy(IMpOBaH B €CTECTBEHHOW CKIIaJIKE
BEPXHEro0 BEKa M OCYIIECTBIISICTCS HWXKE MPOCKINHU Cy-
MpaopOUTaIBHOTO M JIOOHOH BETBH JIMIIEBOTO HEPBOB,
YTO MCKJIFOYaeT COOTBETCTBYIOIIME OCIOXKHEHHS M 00e-

CIIEUYMBAET TMPEBOCXOJHBIA KOCMETUYECKUW pEe3yJIbTar.
ToHkasi Ko)ka B 00JIACTH BEKa CIIOCOOCTBYET OBICTPOMY
3a)KHUBJICHUIO paHbl. ClencTBueM 3TUX (AKTOPOB SIB-
Jsiercsi ObICTpOEe BOCCTAHOBJICHHME MAIMEHTOB, WX paH-
HSIS aKTUBHU3AIMS U YIOBIETBOPEHHOCTh. KpaHuoromus
naestnuHa MO3K. Pacmupenne yrmiios ataku U XUpypru-
yeckux kopuaopos kak npu MO3K, tak u npu TIIK Bo3-
MOYHO ITOCPE/ICTBOM JIOTIOTHUTEIBHOM PEe3eKIIMH KPBIIIT
OpOUTBHI, MIEPEHEro HaKJIOHEHHOTO OTPOCTKA M KPbUILEB
OCHOBHOW KOCTU. DTH MaHHUIYJSIUU TO3BOJISIIOT IMOJTY-
YUTh MUKPOXUPYPIHUYCCKUI BUJ] KaK MPH TPATUIIHOHHOM
NTEPUOHAIBHOM WA OPOUTO3UIOMATHYECKOM JOCTYTax.

Puc. 3. A — CKT aneuoepagus, kapomuono-ogpmanibmMuieckas aneepusma cCnpasa (Cmpenka),
b — unmpaonepayuonnwiii 6U0, NIAHUPOBAHUE KOJHCHO2O paA3pe3d NO eCMecmeeHHOl CKIA0Ke 6epXHe20 6eKd,
B — CKT aneuoepaghusi nocie onepayuu, 6u3yaiusupyemcst KIunca (Cmpenka),
I" — KT ¢ pexoncmpyxyuetl, u3yaiusupyemcst KOCmHulil 0egexm
nocie mpancnanbnedpaIbHot OpoUmoppPoOHmMaIbHO KPAHUOMOMUU CNPABA
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MUHUNTEPHOHAIIBHBIA JTOCTYI MPEACTABISET CO00it
MUHHUATIOPHBIN TPO00pa3 KIIaCCHYECKON NTEPUOHAIIBHOM
kpaHuoromuu. OJHAKO aTpaBMaTHYHOCTh JJOCTyIa He-
cpaBHuMa ¢ kiaccuueckoit IITK. Pa3zpe3 markux Tkanein
MIPAKTUYECKH B 2 pa3a MEHbIIE U IIEHTPOM €ro SBISETCS
npoekius cuibBueBoi menu. [losromy MIIK siBisiercs
METOJIOM BbIOOpa npu aneBpuzmax CMA.

JIroOble KOCTHBIE BBICTYIIBI B 00JIACTH TepeiHel ue-
penHoit ssMku ocobenHo npu COK peserupyrorcs. Pannss
MaKCHMaJbHas pelakcaIisi Mo3ra, KOTopas JOCTUTAaeTCs
MOCPEICTBOM IIUPOKOTO BCKPBITHSI 0a3aJIbHBIX IUCTEPH U
JIUCCEKLIMEN CUIIBBUEBOM LN CO31AET JONOJHUTEIIbHBIC
MIPOCTpaHCTBA Ui paboThl MUKpPOMHCTpyMeHTamu. He-
MaJIOBaKHO aIeKBATHOE HEHPOAHECTE3HMOIOTHIECKOE TTO-
cobue. [Tocne Bepuukam aHaTOMUIECKUX OPUEHTHUPOB
1 OCYIIECTBIICHHS IPOKCUMATIBHOTO KOHTPOJIS BBITIOTHSACT-
¢S KJIMMUPOBaHME MIEHKHU aHEBPU3MBI C UCTIOIB30BAHUEM
TPaJUIIMOHHON TEXHUKU. 3aTeM NMPOBOIUTCS MHCIEKIUS
KIIUIICHl M MCKIIIOUEHHE MOBPEX/CHUS Mep(OpaHTOB, C
MCIIOIb30BaHUEM HHTPAOTIEPALIMOHHON aHTHorpaduu ¢ UH-
JIOLIMAHUHOM 3€JICHBIM, TAKXKE B PSJIC CITy4aeB, B YaCTHOCTH
IIPY aHEBPU3MAX B YCThE 3aJHEM COCIUHUTEIIBHOM apTepun
1 OCHOBHOM apTepHH, IPOBOANTCS IHIOCKOITUUECKAst aCCH-
cTeHIHs. B KoHIle onepaTHBHOIO BMEIIaTeNbCTBA TBEP/Iast
MO3roBasi 000J104Ka yIIiBaeTcsa repMeTuyHo. KocTHbIi J10-
CKYT (MKCUpyeTCs MUHUILIacTHHAMHU. [Ipu HeoOxoanmo-
CTH B 30HE ITPOMIIIa 0COOEHHO MOCIIE CyNpaopOUTAILHOTO
JIOCTYTIa BO3MOYKHO HCIIOJIb30BaHKE OBICTPOTBEPACIOLINX
IIacTMAacE, UTO yilydinaet kocMmeTrnueckuii adhdekrt. Ipe-
HUPOBAHHUS, YUUTHIBAS MaJbIe Pa3Mepbl KPaHUOTOMMH, HE
MpoBOAUTCS. TIIATENbHO YITUBAIOTCS MATKHE TKAHU U KOJKa
C UCTIONIb30BaHUEM BHYTPHUKOXKHOTIO IIBa. B mocneomnepa-
LIMOHHOM TIEPHOJIE BCEM OOJIbHBIM MTPOBOJIUTCSI HATHBHAS
KOMITbIOTEpHAst TOMOTpadust U aHTuorpadusi.

PesyabTarsl M uxX o0cy:xaeHue. Beioop MUHNNHBA-
3MBHOTO JIOCTYIa JUKTOBAJICS MHOXECTBOM (DakTOpOB:
HMHJMBUYaJbHOU HEUPOBU3YaIU3aLMOHHON KapTUHOI,
HaJIMYHEM FeMOopparuu, ee 00beMOM U PacIIpOCTPaHEHHEM,
TSKECTBHIO COCTOSHUS MALMEHTA, HATMYHMEM aHTHOCIa3Ma,
TaKXe, KaKk 1 0)KUIaeMbIM KypCOM TeueHHs 3a00J1eBaHMsI.
VY GonbmuHcTBa nanueHToB (157 - 65,4% O00JIbHBIX)
cpeau 240 omepupoOBaHHBIX OOJBHBIX HUMEIU MECTO
CAK. 13 nux 97 (40,4%) nmanueHTOB ONEPUPOBAHBI B
octpoM nepuone. M3 157 manmentos ¢ CAK, 130 (82,8%)
nanueHToB uMenu cteneHs I-11 mo mxkane Hunt-Hess, mo
mikase Fisher - I-11. 10 (6,4%) 001bHBIX, OIEPUPOBAHHBIX B
octpeiimem neprone CAK, 6sutu mo Hunt-Hess 111, Fisher
3. HepazopBaBuiuecs aHeBpHU3MbI BepU(DHUIIMPOBAHBI
y 83 (34,5%) mauuentoB. B Hamiell cepuun mpeoOnananu
MAIMEHTHI C aHEBPU3MaMH MEPEIHUX OT/AETIOB BUJUIH3HEBA
kpyra u coctaBuiu 237 (98,7%). C aneBpuzMamMu 3aHei
uupKysiun Ob110 3 (1,3%) manuenra.

Y 15 (6,2%) nanueHToB C aHEeBPU3MaMH B 00JIACTH
CYNPAKIMHOUIHOIO OTAEJIa BHYTPEHHEH COHHOM apTepuu
(BCA) nebrorom 3a00sieBaHus ObLT ITApe3 TIa30ABUTATCITb-
Horo HepBa, Ha Gone CAK mape3s III HepBa oTmeueH y 3
MAI[EHTOB.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Bce aneBpu3Mbl ObUIH MOJIHOCTBIO BBIKITIOYEHBI U3
MO3TOBOTO KPOBOTOKA, YTO MOATBEPKJICHO KaK MHTpa-
OTIEPALIMOHHBIM BCKPBITHEM AaHEBPU3M C MOCIETYIOIIUM
KOHTpoJIeM ¢ ucronb3oBannem [CG — anruorpaduu, Taxk u
BhInosHeHHeM KoHTposbHOM 3D CKT anruorpaduu B mo-
creoneparoHHoM nepuozne. Y 12 (5%) 601bHBIX, TOMHUMO
KIIMIUPOBAHUS, BBIIOJHEHO OKYTHIBAaHHE XUPYPIHUUECKOI
Mapiel MpuIeedHbIX 0TAeI0B. Cepbe3HbIX MePMaHEHTHBIX
JIOCTYTI-aCCOIIMMPOBAHHBIX OCJIOKHEHUI WIIN JIETalIbHbIX
Clly4yaeB B rpyIie OOJIbHBIX HE BBISUICHO.

WHTpaonepallMOHHBINA pa3pblB aHEBPU3MbI UMEII Me-
croy 8 (3,3%) GonbHBIX. Pa3pbiB aHeBpU3MBI BO3HUK MPH
ee JIMCCEKIMH U He ObUI CBsI3aH ¢ peTpakiuen mosra. Bo
BCEX CIy4asx aHEBPU3Mbl YCIICHIHO KIMIIMPOBAaHbI 0e3
HEBPOJIOTHYECKUX MOCIIEACTBHUIL.

[TocneoneparioHHbIE OCJIOKHEHHSI OLIEHUBAJINCH B
cpoku 2 Hepenb, 6 Mecsues, 1 rona. [Tocne MIIK y Bcex
0O0JTbHBIX ObIJIa TPAH3UTOPHAS TUIIECTE3Hs B BACOYHOM 00-
JIACTH, 4TO OBIIO 0XKHAEMO U II03TOMY HE PACILICHUBAJIOCH
Kak ocoxxHeHne. Tem He MeHee, 001aCTh I'MIIeCTE3UH 3Ha-
YUTEIHHO MEHBIIIE B CPABHEHUHU C HCXOAAMH MOCIE Kiac-
cuyeckoi nmrepuoHanbHOM kpaHumotomuu. Y 11 (18,3%)
MAIMEeHTOB MPHU KaTAMHECTHYECKOW OIIeHKE B CPOKH /10
10 MecsieB OTMEUeHbl MUHUMANbHAsE TUC(YHKIMS B 00-
JIACTH BUCOYHO-HIDKHEUEIIOCTHOTO CYCTaBa U CUMIITOMBI
aTpouy BUCOUHOW MBIIIIIBI B 00IACTH KPAHHOTOMHUHU.

[Tocnie COK, MO3K u TIIK nepuopOutanbHas ored-
HOCTBh OTMEUAach y BCEX MAlMEHTOB U HE paclieHUBAJIaCh
KaK OCJIOHEHHE, TOCKOJIBKY MOTHOCTBIO perpeccuponaia
B CpPOKH 3-5 JHEW mociie BMemnarenbcTa. [ unecresus B
J06HO# obnmactu otmedeHa y 150 (88,2%) manuentos. K
cpoky B 6 mecsiteBy 162 (95,3%) narueHToB OTMEUEH MoJ-
HBII perpecc. Anonennu B 06;1acTé OPOBU HE OTMEUCHO.

VY OONBHBIX C Mape3oM I[Ia30/IBUTaTeIbHOrO HepBa
B JIOONEPAIIMOHHOM TEepHOAe NMPAKTUYECKU MOIHBIA pe-
rpecc oTMevaics B cpoku oT 1 1o 3 mecaues. [Tocneomne-
paruoHHas JuKBopes: otMeueHa y 7 (2.9%) manueHros,
YTO MOTPeOOBAJIO YCTAHOBKU JIIOMOAILHOTO JAPEHUPOBA-
HUs cpokoM Ha 5 mHeit. B 2 (0,83%) nHaOnroneHusx ma-
[UCHTaM BBIMIOJHCHA TUIACTUKA (DUCTYN JOOHOH Mma3yxu.
VY 2 (0,83%) manueHToB OTMEueHb! HH(MEKIIMOHHBIE OC-
JIOKHEHUSI CO CTOPOHBI MTOCIICONEPAMOHHON PaHbl, YTO
NOTpeOO0BaJIO MPOJOHTMPOBAHHOE HAa3HAYCHUE aHTHOAK-
TepUaIbHBIX MpenaparoB. OPTaaTbMOIOrHYECKUX OCI0XK-
HeHull He BbIABICHO. [locneonepanyoHHBIM KOCMETH-
YecKuil pe3yasTaT B CPOKU 3 U 6 MecAIEeB OLEHUBAJICA
ManueHTaMy Kak MpeBOCXOMHBIH (puc.4).

MuHHMalbHO MHBA3MBHAS XUPYPIUs aHEBPU3M
3apeKoMeHI0Banma cBOIO 3G (HEKTUBHOCTL U Oe301ac-
HOCTH NPU IpaBWJIBHOM mNoabope manueHToB [1,2,6-
8,10,11,13,14,16-18]. OnqHako, OCHOBHOW KPUTHUIIU3M
MHUX cBsi3aH ¢ MaJIbIM TPEHNAHAUUOHHBIM OKHOM MU
OrpaHUYCHUEM B Pa0OTE MUKPOHMHCTPYMEHTAMHU, YTO Te-
OpPETUYECKH MOXKET CTABUTH MOJ] yTPO3Yy XUPYPTUUECKOE
BMeEIIATENIbCTBO. B OTBET Ha 3TH MPETEH3UHU NMPOBEIACH
PA aHATOMHUYECKHUX pabOoT, CPABHUBAIOLIUX YTJIBI aTaK1
u 0630p npu MUX u TpaguIMmoHHBIX 10CTyNax, 3HAYU-
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Puc. 4. Obwuii 6u0 nayuenmog nocie MUHUUHBA3UBHBIX ocmynos. A — eud nayuenmku nocie TI1B,
b — 6uo nayuenma nocie MIIK, B — 6uo nayuenmxu nocie COK, I' — 6uo nayuenma nocie MO3K

MOU pa3HUIIBI He BhIsiBIEHO [7,8,10,16,17]. B HacTosmee
BpeMs CTalo0 MOHSATHO, YTO MHHHUMAJIbHO WHBAa3UBHBIE
TEXHOJIOTHH BO MHOTOM BBITECHSIOT TPAAUIIMOHHBIE Pac-
IIUPEHHBIE JOCTYIIBI, KOTOPHIE MOTYT COTMPOBOXKAATHCS
CepPBhE3HBIMU OCIOKHEHUSIMH U IOPOIl MPUBOANUTD K UH-
BaTUAN3AIMH TAUeHTOB. OJHAKO OCHOBHBIM BOIIPOCOM
ABIIAETCS: KOMY M3 [TALlHEHTOB ITOKAa3aHbl MHHHIOCTYTIBI
B XHPYpTUH aHeBpU3M? Bo-mepBbIX, 3TO MAIUEHTH C
HEpPa30PBABIIUMUCSA aHEBPU3MAaMH, 32 UCKIIOUCHUEM
CJIOXHBIX U TUTAHTCKKUX aneBpu3Mm [ 1,10,14,22]. OxgHaxko,
B yCIIOBHsIX OCBOeHHUs TexHHKHU "keyhole" moctymoB u
HaKOIUICHUS OMBITA PAabOTHI B y3KOM OIEPAIHOHHOM
TI0JIE CTaJI0 BO3MO)KHO BBITIOTHSTH OTIEPAIIIH AIlEHTOB
C KPYIHBIMH W THTAaHTCKUMH aHeBpH3MaMH. Bompoc
CTOSIJT TOJIBKO B OIPEIENICHUH aJeKBATHOTO JOCTYIIA [
KOHKPETHOTO MAalHeHTa. BO-BTOPBIX, 3TO MAIMEHTHI C
CAK, Haxopgsmuecsi B KOMIIEHCUPOBAHHOM COCTOSIHUH,
1.e. I-11, pexe III rpynmer mo mkane Hunt-Hess - 60b-
Hble 0€3 CHMITOMOB BHYTPHYEPEITHOI THIIEPTEH3UH U
MaccuBHOTO oTeka Mo3ra, 6osisHble ¢ CAK 1-3 o Fisher.
Bompoc o0 moka3aHusax MEHHIOCTYIIOB B OCTPOM MEPUOJIE
BCeT/a BeCchbMa HHANBUIyaJIeH H 6a3upyeTcs Ha MHOTHX
kputepusx. B Hamel cepun 10 manreHToB ONepUpOBaHBI
B paHHHWE U yIbTpapaHHue cpoku. HecMoTpst Ha MacCuB-
ubie kpoBousausuus (Fisher 3), npu onpenenennn mo-
Ka3aHHU{ PyKOBOJCTBOBAJIHCH TeM (DaKTOM, YTO B PAHHUE
CPOKH eIlle He 3aIyIIeHbl MEXaHU3MbI BTOPUYHOTO II0-
BPEXKICHUS TOJIOBHOTO MO3Ta: BHyTpHUUYEPEIHAS THIIEP-
TEH3U$, COCYIUCTHIN CIIa3M M HAaX0XJICHHE MAllHeHTOB
B KOMIIEHCHPOBaHHOM H CyOKOMIIEHCHPOBAaHHOM COCTO-
ssHud. [lanueHTsl ¢ ruapoiedaiueii B OCTPOM MepHoIe
CAK Toxe MOTYT OBITh XOPOIIMMH KaHAUAATAMU JJIS
MMUX nockoiibKy Ha (OHE BEHTPHKYJIOCTOMUU HEPEII-
HETO pOoTa MM BCKPBITHUA TEPMUHAIBHOW MIACTUHKU
3 ’KeJynouKa BO3HHMKAeT ObICTpas pejakcalys Mo3ra,
YTO TO3BOJISET ONEPUPOBATH ITUX OONBHBIX B paHHUE
cpoku. B xone uccienoBaHul HAMU yCTAHOBJIEHBI U
npoTuBonokazanus kK MUX aneBpusm. DTo OOJIbHBIE C
MAaCCHBHBIMH KPOBOW3IHSIHUSAMH, MMapEHXUMATO3HBIMU
1 BHYTPHKEITyJOYKOBBIMU TeMaTOMaMu, IPOSBICHUIMHU
BHYTPHUYEPEITHON TUIIEPTEH3UH. DTH OOJIbHBIEC TPEOYIOT
TPAIUIIMOHHOTO TOJXO0/1a C aJIeKBATHONW AEKOMIIPECCHU-
el U KOHTpOJIEM BHYTPHUYEpPENHOro JaBiieHus. Takoi
MOAXO0J MOAJEPKUBACTCS OONBIIMHCTBOM aBTOPOB
© GMN

[9,12,14,15,18,21-23].

Hepeako nebarbl BOSHUKAIOT O ACHCTBHSIX HEHPOXH-
pypra B yCJIOBHSIX MHHHIOCTYIIA TIPH MHTPAOTIEPAIHOH-
HOM pa3pbiBe aHeBPU3MBI. ClIeayeT OTMETHTD, YTO MOCIIE
BCKPBITHSI TBEPAOW MO3TOBOW OOOJIOUKH HMCTIOIB3YETCS
TPaIUIMOHHAS MUKPOXUPYPrUYeCcKast TEXHUKA, 3SHAYUMBI-
MU IIPUHIUIIAMA KOTOPOH SBIAIOTCS: PAaHHSAA PETaKCaIusI
MO3ra, paHHUN TPOKCUMAaJIbHBIA U TUCTATIbHBINA KOHTPOJIb
apTepuy, MUHUMHU3AIHUS PETPAKIUHU, JUCCEKINI apax-
HOW/IAJIbHOW 00O0JIOYKH M CIIa€K OCTPBIM IIyTeM, aJeK-
BAaTHOE BBIJICIICHNE NPHUILIECUYHBIX OTJCIIOB aHEBPHU3MBI,
UCKIIIOUSHHUE TPAKIMU KYT10J1a aHEBPU3MBbI, 0COOEHHO MPH
paHHKX oneparysx. [Ipr HeoOX0AMMOCTH HCTIONB30BaHHE
KOPOTKHX IEPHUOJIOB BPEMEHHOTO KIUNUPOBaHMs (10 3
MUHYT). TakThKa JEHCTBUN HEUPOXUPYpTa B YCIOBHSIX
MHUHHJIOCTYTIA TIPA COCTOSIBIIIEMCS] HHTPAOIEPAITIOHHOM
pa3pbIBe aHEBPU3MBI HUYEM HE OTIMYACTCS OT TaKOBOH
MIPY KJIACCHYECKUX AOCTynax. [Ipr 5 ToM MUHIMH3HNPOBATH
MOIOOHBIA PUCK HEOOXOAMMO YK€ Ha JTOOMEPAIIMOHHOM
JTare MOoCPEICTBOM MPABHIBHOTO MOA00pPA MAIlMEHTOB,
MCKITIOYCHUSI TSDKEITBIX U JIEKOMIICHCHPOBAHHBIX OOJIbHBIX.
Bakna TiatensHast OI[eHKA JAHHBIX HEHPOBU3YaIN3AIIH.
AHEBPHU3MBI CIIOKHON KOHPUTYPALUH, OIMCTEPHBIC aHEB-
pU3MBI TPEOYIOT TPAAUIIMOHHOTO AOCTYIIA.

Jl1s onTUMU3AIMU BU3yalM3al[ii B Psiae CIydaeB
MCIIOJIb3YETCSl IHJOCKONNYECKass accucTeHIus u (uryo-
pECIIeHTHas] MHTPAONepaoHHas aHTuorpadus ¢ MHIO-
[IHaHUHOM 3eJieHbIM [1-4,11]. B Hameir cepun ¢urroopec-
ueHTtHas auruorpadust BeiroineHa 50 (22,9%) 6onbHbIM,
sHAocKkonrueckas accucteHmus 75 (31,2%) nanueHTtam.

Heiiposnnockonuueckass aCCUCTEHIIUS UTPAET 3Ha-
yumyto ponb rpu "keyhole" mocTymax, mOCKOIBKY CITO-
COOCTBYET yNy4IlIEHHIO BU3yalHM3allld U OCBELICHHS B
YCIIOBUSX MAJICHBKOW M TIIyOOKOHW ONeparinoOHHOW PaHBI.
[To3BoNsIeT CIUTAHMPOBATH KIWIHPOBAHUE AHEBPU3MEI,
OIICHHUTH MPABWIBHOCTH MOJOXKEHUS KIIWIICHI HA IIEHKe
AQHEBPU3MBI U HCKIIIOUHUTH M0T1a/IaHUE NIEPPOPAHTOB MEKITY
Opanmamu kimrncsl [1-3,11,18-21].

[Tonmy4yenHbIe B pe3ynbTaTe MPOBEACHHOTO HCCIIEI0Ba-
HUSI JIAHHbBIE [TOATBEPXK/IAIOT BBICOKYIO 3P (PEKTHBHOCTD U
6€30MMacCHOCTh MUHIUMAJIFHO MHBA3UBHBIX BMEIIATEIIFCTB
P XUPYPTUIECKOM JICICHUN OONBHBIX IIepeOpaTbHBIMU
AQHEBPU3MaMH.

3akJrouenue. B cBere OypHOTO pa3BUTHSI YHI0BACKY-
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JISIPHOM XUPYPIUU UCIOJIb30BAHUE AJIbTEPHATUBHBIX MU-
HUMAaJIbHO MHBA3UBHBIX TEXHOJIOT Ui IOBOJIIBHO aKTYaJIbHO.
MUX B neueHUU pa30pBaBLIUXCS U HEPA3OPBABLIMXCS
AQHEBPU3M IIPOJOJDKAET pa3BuBarbes. Ilockonbky MUHU-
JoCTynbl Oojiee COKYCHPOBAHbI, OCHOBHON HMPHUHIUI
ycrexa onepanny — 3TO aIeKBaTHBIM 1T0J00p MalMeHTOB.
MuHUMH3AIMS XUPYPIHYECKOW arpeccuu CrocoOCTBYeET
CHIKECHMIO 4YMCJIa JIOCTYII-aCCOLMMPOBAHHBIX OCJIOXKHE-
HUH, OBICTPOM aKTHBH3AIMK M COIMAIBHON aJanTalfiu
OONBHBIX, CHIDKCHHIO KOHKO-JHEH M MPAMBIX 3aTpaTr Ha
JICUEHUE TALlUEHTOB.
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SUMMARY

MINIMALLY INVASIVE SURGERY OF CEREBRAL
ANEURYSMS

'Dzhindzhikhadze R., *Kiselev A., 'Dreval O.,
"Lazarev V., *Polyakov A.

'Russian medical academy of continuing professional edu-
cation, Department of neurosurgery; *Moscow Regional
Research and Clinical Institute named after M.F. Viadi-
mirsky, *City Clinical Hospital named after F.I. Inozemt-
seva, Moscow, Russian Federation

Minimally invasive neurosurgery has significantly
evolved over the last several decades. This is due to the im-
provement of neurodiagnostics, microneurosurgical tech-
niques, neuroanesthesiology and intraoperative imaging.
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Aim - authors present the results of the use of minimally
invasive surgery (MIS) in cerebral aneurysms.

In the period 2013-2017, we used 4 minimally invasive
approaches in 240 patients with 246 aneurysms. The choice
of surgical approach was determined after a thorough
evaluation of the intracranial structures and aneurysms.
We retrospectively evaluated outcomes, postoperative
complications and cosmetic result after MIS. On average,
the catamnesis was 6-12 months.

Mortality, disability or serious permanent approach-
related complications in our group have not been noted.
All patients had expected periorbital edema, which was

not regarded as a complication. Postoperative cosmetic
result was assessed by patients as excellent. Minimally
invasive surgery with adequate selection of patients is
a safe and effective alternative to traditional approaches
in cerebral aneurysm surgery. Rapid recovery of patients
and a reduction in the duration of inpatient treatment
with the possibility of fast social and labor adaptation
after complex neurosurgical interventions is a priority
necessity today.

Keywords: supraorbital craniotomy, transorbital
craniotomy, keyhole, transpalpebral approach, minimally
invasive neurosurgery, cerebral aneurysms.

PE3IOME

MHWHHUMAJIBHO UHBA3UBHAS XUPYPI'USI HEPEBPAJIBHBIX AHEBPU3M

Ulsunmxnxanze P.C., ZKucenes A.M., Ipesans O.H., JIazapes B.A., *[Toaskos A.B.

'@edepanvroe T'ocyoapcmeennoe broodicemnoe Obpazosamenvhoe Yupedicoenue 00nOIHUMENbHO20 NPOpecCuoHalb-
Hoeo obpazosanus Poccuiickas Meouyunckasn Axademus Henpepwisnozo [Ipogeccuonanvruoeo Obpasosanus, kageopa
netipoxupypeuu, *Iocydapcmeennoe Biodocemnoe Yupescoenue 30pasooxpanenus Mockosckou obnacmu "Mockosckuil

001ACMHOU HAYHHO-UCCIeA08ameNnbCKull Kaunuyeckuil uncmunym um. M.®@. Bradumupckozo"; *Tocyoapcmeennoe

Brooowcemnoe Vupeswcoenue 30pasooxpanenus Iopoockas Knunuueckas bonvuuya um. @.U. Huoszemyesa enapma-

menma 30pasooxpanenus 2. Mockewi, Poccus

MunumManbHO uHBasuBHas xupyprus (MUX) 3naun-
TEJIbHO BOJIIOIIMOHUPOBAIIA MOCIETHIE HECKOIBKO JICKal,
YTO CBSA3aHO C YCOBEPILICHCTBOBAHNEM HEHPOANArHOCTUKH,
MUKPOHEUPOXUPYPrUYECKOM TEXHUKHU, HEHPOAHECTE3UOIIO-
THH 1 UHTPAONePaIlMOHHON BU3yaIn3aIliy.

Lenpro ucciieoBaHus sBUIACh OLEHKA d(PPEKTUB-
HOCTHU IIPUMEHEHHUSI MUHUMAJIbHO HHBA3UBHBIX JJOCTYIIOB
B XUPYPrHYECKOM JICUCHUH I[epeOpaIbHBIX aHEBPU3M.
Oo6cyxnatorcst coBpeMenHble npuHnunsl "keyhole"
XUPYpruu u aupGepeHInpOBaHHbBII TOIX0A B JICYCHUH
nepeOpasibHbIX aHEBPHU3M.

B nepnon 2013-2017 rr. ucnons30BaHO 4 MUHUMAIIEHO
MHBa3UBHBIX focTyna y 240 manueHToB ¢ 246 aHeBpHU3-
MaMH. BBIOOp XMpYprudyeckoro A0CTyna Ompeaessuics
MOCJI€ TINATEIbHON OLIEHKH aHATOMHUH HHTPaKpaHUATbHBIX
CTPYKTYp ¥ aHEBPHU3M, PETPOCTIEKTUBHO OIIEHUBAJIN UCXO-
b1, TOCTICOTNIEPAI[IOHHBIE OCIIOXKHEHUS U KOCMETHYECKUI

pesynbrar nociae MUX. B cpenHem kataMHe3 cOCTaBUII
6-12 mecsnes.

HeTaHLHOCTI/I, WHBaJIMANU3AlUN W CEPHE3HBIX TIEP-
MAHCHTHBIX AOCTYI-aCCOIIMMPOBAHHBIX OCJIO)KHECHUH HE
oTMedeHo. Y Bcex OOJIBbHBIX ObliIa OXKKaeMas Iepruopou-
TaJbHasg OTEYHOCTb, YTO HE PACIICHHBAIOCH KaK OCIIOXK-
HeHue. [TocieonepalilnOHHBII KOCMETUYECKUN pe3yJIbTar
OLICHHUBAJICA IMallMCHTAMU KaK OTJIUYHBIM.

MuHuManbHO HHBAa3UBHASI XUPYPIUsl IIPU aIeKBATHOM
1o10ope NaIMEeHTOB SIBISIETCS 0e30MacHOM 1 3 PEeKTHBHOI
aJbTEPHATUBON TPAJULUOHHBIM J0CTyIlaM B XUPYPIrUH
1epeOpaIbHBIX aHEBPU3M. BBICTpOE BOCCTAaHOBIICHHUE T1a-
IIUEHTOB U COKPAIIIEHHUE CPOKOB CTAI[HOHAPHOTO JICUEHUS
C BO3MOXHOCTBIO CKOPEHILIEH COLMAIBHON U TPYLOBOU
aJanTauy Mocie CIOKHBIX HEHPOXUPYPrHUECKUX BMe-
IaTCIbCTB ABJIACTCA HpHOpHTeTHOfI HCO6XOI[I/IMOCTLIO B
HalIu JHH.
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METOAUKA UMIVIAHTALIUA MOYETOYHUKOB
B TOHKOKHUIHNEYHOM PE3EPBYAPE HU3KOI'O JABJIEHUSA

Yurorunze T.I'., “T'adynna H.I., 2{lousupu T.3., 'Typmanunze H.I1., "*"Manaranze JL.I.

'Hayuonanonoiii yenmp yponoauu um. An. Lynyxuoze, Tounucu,
?Tounuckuti 2ocyoapcmeennviii ynueepcumem um HMe. [ocasaxuweunu, I pysus

Bomnpock! gepuBaiiui MO4YH MOCIE yAaleHHs] MOoYe-
BOTO Iy3bIPsI WM MPH €ro aHATOMO-(YHKIIMOHAIBHO
HECOCTOSATEIBLHOCTH 110 CEH JICHb SIBISIOTCS aKTyallb-
HOW mpoOiemMolt yponoruu. PazpaboTraHo MHOXKECTBO
croco0OB, HEKOTOPbIE U3 KOTOPBIX IPUMEHSIOTCS 110
ceil nenb [1], omHAKO OHU JAEKH OT COBEPIICHCTBA U
CBOMMH DPEe3y/IbTaTaMU HE YJOBIETBOPSIOT HH XUPYP-
roB, HU OoybHBIX. [lepenoBasi yposorundeckas MbICIb
BCer/Jia CTPEMUIIACh K CO3/IaHUI0 TAaKUX CIIOCOOOB OTBe-
JIEHUS] MOYH, TIPU KOTOPBIX 00ecreunBaeTcs KU3HeIe-
STEJIBLHOCTD YeJI0BEKa, MAKCUMAIIbHO MPUOJIMKEHHAS K
(bU3HOIIOTUYECKOH, C N3JIEPIKKAMU, HE TIPUBOISLIMMH K
MICUXO3MOIMOHAIBLHOMY JUCKOM(DOPTY HAIMEHTa, T.€. K
BBICOKOMY TTOKa3aTeN0 KauecTBa XU3HHU [5,7].

B Hacrosiiiiee Bpemst 1ociie HUCTIKTOMUU M0 TTOBOJLY
paka U HEOHKOJIOTMYECKHX 3a00JIeBaHH BCE Yallle BBIOI-
HSIETCsI OTIepPaIIs 110 CO3J[AHHIO HCKYCCTBEHHOTO MOYEBOTO
pe3epByapa U3 paz3iniHbIX yYACTKOB KHIICYHHKA.

[IpoGiemMbl 0OCCIICUCHHS HAACKHOCTH M aHTHPE]-
JIFOKCHBIX CBOMCTB MOYETOYHUKOBO-KHIIEUHBIX aHACTO-
MO30B I10 CeH JICHb SIBJISIFOTCS aKTYalIbHBIMU. Pe3ynbraTsl
nccienoBanuii [3,4,6] moka3sIBaloT, 4TO B pe3epByapax,
M3 CErMEHTOB TOJICTOW KHUIIKU MM CMEIIaHHBIX — TOJI-
CTO-TOHKOKHIICYHBIX CETMEHTOB, IIPUOPUTET OTIACTCS
(OpPMUPOBAHHUIO TOHHENSI B CTEHKE TOJCTON KHIIKU U
MPOBEJACHUI0 MOYETOYHUKA B TMPOCBET KHUIIKU yepes
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9TOT TOHHEJb. B TOHKOKHUIIIEYHBIX pe3epByapax Gopmu-
pOBaHHE MOJCIU3UCTOTO TOHHENSI HEBO3MOXKHO W, HE-
CMOTpS Ha MPEII0KEHHBIE MHOTOYNCIICHHBIC BAPUAHTHI
CO3IaHMSI MOYETOYHUKO-TOHKOKHUIIIEYHBIX aHACTOMO30B,
pa3paboTKa ONTHUMaJbHBIX BAPUAHTOB — 0COOEHHO
UMIUIAaHTALWHA PACIIMPEHHOTO MOYETOUYHHKA SBISETCS
aKTyalbHOU mpobiemoii [2].

[IpenonepanmonHas MOATOTOBKA BKJIOYAET: HEpe-
BeZicHHE OOJIBHOTO Ha IMIAAIIYI0 JAWETy 3a HEHeNo 10
omepanuu, Ha3HAYEHHE MPEenapaToB JJIs IOJABICHUS
MHUKPOMIOPHI KUIIEUHHUKA. 32 JIEHb JI0 OTIePALIUH Mal[eH-
TaM JaBaiu npenapar “Fortrans” 111 O4MCTKH KUIIIEUHUKA.
B ocTanpHOM OATOTOBKA K OIIEPAIlUH MPeIycMaTprBaa
HOpMAaJIM3aIrio QYHKIMA CEpIeUYHO-COCYIUCTOH, AbIXa-
TEBHOM M MOYETIOYETHOM cCTeM. Y OOJIBHBIX crienuuye-
CKHMM 3a00JIeBaHHEM TIPOBOIMIIA TIPOTHBOTYOSPKYIE3HYIO
MIPEIOTIEPAIIOHHYTO TOATOTOBKY. J{71s ayrMeHTaIiu MoJe-
BOTO ITY3BIPS U3 HEMPEPHIBHOTO KUIIIEYHUKA BBIKITIOYACTCS
40-50 cM MOAB3IONTHON KHIITKH, OTCTYTIAs OT HIIEOIIEKAIIb-
Horo yria Ha 20-30 cM. [[eToCTHOCTh KMIIIEYHOTO TpaKTa
BOCCTaHABJIMBACTCS ITyTEM HAJIOKEHHSI aHACTOMO3a MEXKTY
MPOKCUMAJIBHBIM M JAUCTaJIbHBIM KOHIIAMU KHIIKHA. Ha-
KJIJbIBAETCS OTHOPSTHBIN aHacToMO03. OKHO B OpbDKEHKe
3amuBaeTca. M3011poBaHHbIN KUIIEYHbIN CETMEHT Ha CO-
CYIIUCTOHM HOXKE AETYOyIHpyeTCs U PeKOH(PHUTYPHPYETCs
B BuJie taTuHCKUX OykB U mu W. K MeananbHbIM Kpasim
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JNeTyOyIMPOBaHHBIX KHIICUHBIX TETENIb 6-8 y3JI0BBIMU
BHUKPUJIOBBIMH mBaMu 4.0 aHACTOMO3UPYETCs Ha UHTY-
OaTropax craTyJIHpOBaHHbIC U pacceueHHbie Ha 1.0-1.5
CM BJIIOJIb MOUYETOYHHKHU. be3 co3maHust OTAeIbHBIX
OTBEPCTHI B CTCHKE KHUIIKHU, HCMPEPHIBHBIM IIIBOM H3
Bukpuia 3.0 cHIMBalOTCS CONpHUKAcAIOLIMecs Kpast Jie-
TyOyJIMPOBAHHBIX KUIICYHBIX METENb, GOPMUPYS «ap-
TyK». TosbKO MOCIe 3TOTO 3aBepiIaeTcst HOPMUPOBAHUE
MOYEBOTO pe3epByapa.

AHACTOMO3 MOYETOYHHKOB ITPOU3BOJIUTCS B HHIKHEH
4acTu NeTyOyIMpOBaHHOM KUIIEYHOM MIIOLIAIKN — HIKE
MecTa neperu0oB Bo BpeMs (HOpMHUPOBaHUs pe3epByapa.
B koneuHoi#t cTaguu, mocie GopMHpPOBaHUS pe3epByapa
«HHM3KOTO JIaBJICHUS», UMIJIAHTUPOBAHHBIE MOYETOY-
HUKH TOMOTrpa)uyecKu COOTBETCTBYIOT TPEYTOJbHUKY
JIbeTo, cOOTBETCTBEHHO (DHU3HONIOTHH, K TOMY XK€ 3TO
caMmoe (UKCHUPOBAaHHOE MECTO pe3epByapa (puc. 1).

Puc. 1. Cxemamuueckoe u306paofceHue peunnianmayuu
MOUYEMOUYHUKOB

B paae ciiyda€B MOYCTOYHHUKHA MOXKXHO HE MEPECaKu-
BaTh B KHIIEUHBIN TpaHCIJIaHTaT, €CJIN UX YCThbA HC BO-
BJIEUEHBI B I1ATOJIOTHYECKHI npouecc, HET paClIupCHUA

© GMN

MOYETOYHHKOB U ITy3bIPHO-MOYETOYHHUKOBOTO pedurtokca.
Bo Bcex ocTanbHBIX Cilyyasx LesiecoodpazHee OHOBpe-
MEHHO C IUIACTHKOW OCYIIECTBIIATh M MEPecaaKy Moue-
TOYHUKOB B KHUIIIKY.

[Tpou3BoguTCS MOATOTOBKA MOYEBOTO ITy3bIPS LIS Ha-
JIOKEHUSI COyCThsl. BepXyIKy MOYeBOro my3bIpst OTCEKaeM
WM paccekaeM nonepedno aubo T-o0pazHo miist obecrie-
YEHHsI LIMPOKOTO COYCTHSI MEXKIY TOJIOCTHI0 MOYEBOTO
My3bIPSl ¥ KUIIEYHBIM TPAHCIUIAHTATOM.

HaxkaapiBaeTcs aHACTOMO3 KHILIEYHOTO pe3epByapa ¢
ICHKO MOYEBOTO My3bIpsl - QyTMEHTALU, W YPETPOil —
CyOCTHTYIIHSL.

Jpenaxxnasi TpyOKa ¢ HECKOJIBKUMHU OTBEPCTHSIMH
YCTaHaBIMBAIOT TaK, YTOObI OHA JIPEHUPOBAJA IMOJOCTh
MOYEBOT0 My3bIPs U KUIIEYHOT'O TpaHCIUIaHTara. B mecre
BBIBE/ICHHSI IPCHAKHON TPYOKHM Ha IepeiHeli CTeHKe Opro-
HIMHBI, Yepe3 KOHTPAIIEPTYPY BBIBOJST MOYETOUHUKOBBIC
kareTephl - "single-J" 8 ch), moGaBouHO uepe3 ypeTpy
craBuiId Karetep "domeit".

B ocHOBE METO/10B, TIO3BOJISIONINX 3aLIUTHTh BEPXHUE
MOUEBBIE ITyTH OT PETPOrPaAIHOr0 3a0poca MOYH, JISKAT J1Ba
(hU3MONIOrMYECKUX PUHIINIIA - HUTICTIBHBIN U KJIallaHHBIH.

HunenbHbiil 3aknrodaercst B GOpMUpOBaHUI MHBATHU-
Hara, KOTOPBII NPH MOTPYKEHUH B MOUYEBOH pesepByap
PaBHOMEPHO C/IaBIIMBAETCSI MOYOM CO BCEX CTOPOH.

KnanauHbIil TPUHIKIT TaK)kKe OCHOBAH Ha 3aKOHaX
THJIPABIMKHU U 3aKJII0YaeTCs B (JOPMUPOBAHUU TOHHEIS B
cTeHke pe3epByapa. DopMupoBaHe MOICIN3UCTOIO TOH-
HeJlsl B TOHKOKHIIEYHBIN pe3epByap HeBO3MOXKHO. O1HaKO
COIVIACHO NPE/UIOKEHHOW METOJMKE, 3a()MKCUPOBAHHBIH
K 3aJ{Hel CTEHKE pe3epByapa MOYETOYHHK, COOTBETCTBYSI
tonorpaduu Tpeyronbarka JIbeTo, nonsepraercs ruapas-
JIMYECKOMY JIABJICHHIO JIaKe MPU HETOJHOM pe3epByape,
YTO No3BaNIsAeT 3P (YEKTUBHO 3aIUTUTH BEPXHUE MOYEBBIC
MYTH OT pediIroKca.

DddexkTuBHOCTL CrIOCO0A 3aKITIOUACTCS TAKIKE B TOM,
YTO pa3HOHANPABICHHOCTh MBIIICYHBIX BOJOKOH pacce-
YEHHOM KUILIEYHON CTEHKH ITPOTHBOCHCTBYET CONMKEHUIO
KpaeB aHACTOMO03a MOYETOYHHUKOB, 00ECIIeUunBas ero rmpo-
CBET, TEM CaMHM MPEISTCTBYS 00pa30BaHUIO CTPUKTYD B
MOCJIEOTNIEPAIIMOHHOM Tepuoze (puc. 2).

B Hanmonansnom nieatpe yponoruu um. A.IL Iymy-
KHJ3€ Mpou3BeieHo 69 ayrMeHTanuit MOYEBOTO Iy3bIps
C IPUMEHEHHEM TOHKOKHIIEYHOTO pe3epByapa HU3KOTO
nasnenus. (IlepBast momoOHas onepanusi MPoOU3BeIeHA B
1987 1. mpodeccopom JL.I. Manaranze). 3 69 nanueHToB
41 ObLIM KEHIIMHBI, 28 MYXUYUH: HHTCPCTHIIMAIbHBINA
[UCTUT BBISIBIICH y 8 MallMEHTOB, HEHPOTCHHBI MOYEBOM
My3bIph — Y 6 MaIMEHTOB, BE3UKO-BarMHANbHAs (HUCTYIa
—y 2 NanueHToB, MOCTTPaBMAaTHYECKUil MUKPOLUCT (Or-
HECTpEIbHOC paHeHHEe) — y | manueHTa, TyOepKyIe3HbIi
MHUKpoUucT - y 42 manuenToB (18 u3 Hux ObUIM ¢ OHOI
MOYKOH, B aHAMHE3¢ — HE(PPEKTOMUS M3-32 TYOCPKYIIC3HOTO
nuoHe(po3a).

[Tocie onepanuy JeTajabHBIX CilydaeB He 3a(UKCHpo-
BaHO, BCE MAlMEHThl ObUIM KOHTHHEHTHBIMH, MOYMIINCH
camu (1-2 pasa B neHb camokarerepusanus). [laiueHTs
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Puc. 2. Penmeenoeckue cHUMKU (IKCKpemOpHas ypoepaghus) cnycms 5 iem nocie onepayuu

C HEWPOTEHHBIM ITy3bIpeM OBIIIM Ha CaMOKATETEPU3aIINH.
VY deTbIpex MyKYMH CIy9IHJach 3aZiepXKKa MOYH H3-3a
TUIEPIUIa3uU MPOCTaThl, npousBeaeHa TYP mpocratsl.
VY 6 manmeHToB B pe3epByapax o0pa3oBaich KaMHH, BBI-
MIOJTHEHA ONTHYECKasi NUCTONMUTOTpHIcHs. Kimamueckn
3HAYUMBIA pe(uIOKC HU Yy OJHOTO TalneHTa He 3apuK-
cupoBaH. 12 manueHTaM MPOBEACHO YyPOAWHAMHUYECKOE
nccrenoBanne Ha ammapare «Uromiclive”. LlmctomeTpus
HAIoJHEHUS JeTaiach B CUAsdeM nonoxeHnn. CKopocTh
nHOpY3UN (PU3HOIOTHYECKOTO pacTBopa coctaBmia 30-40
wiI/MuH. EMKOCTB, KOT/Ia TAIIMEHT OIIYy 1A, 9TO Pe3epByap
HAIOJIHEH, IPUHSTA 332 BMECTUMOCTD pe3epByapa. Y BCEX
MAIEHTOB 0a3albHOE BHYTPUPE3EPBYapHOE JaBIICHHUE
6510 HIDKe 20 cM/BI.

Ha pa3Butne pezepByapHO-MOYETOUHUKOTO pelItokca
0CJIe PEKOHCTPYKTHBHBIX OTIEPAIMiA HA MOYEBOM ITy3bIpe
B OOJIBINIEH CTETICHN BIUSIET BEITMUMHA BHY TPHITOIOCTHOTO
JTABJICHUS], HEXKEITH CIIOCO0 MMITTIAHTAlnN MOYETOUHHKA.

B pesepByapax HHM3KOTO TaBJICHUS OTMEYANach JIOJIS
0eCCHUMIITOMHBIX PE(IFOKCOB, B TO BPeMs KaK IIPH BBICO-
KOM BHYTPHPE3EPBYapHOM JABICHUH U TIPH UMITIAHTANT
MOYETOYHHKOB B HEMPEPBHIBHYIO KUIIKY 0OpaTHBIE 320pOChI
MO4YM B OONBIIMHCTBE CIIy4aeB COTMPOBOXKIAIOTCS ypeTe-
porunpoHedpo3aMH U YaCTHIMH aTaKaMH MMHEIOHePpHUTa,
a TaKkXKe HeZepKaHNEM MOYH B HOYHOE BPEMSL.

[pemnaraemelif CToco6 MOYETOITHUKO-TOHKOKHIIICTHBIX
pe3epByapHBIX aHACTOMO30B MIMEET PsiJi CYIIECTBEHHBIX
MIPEUMYIIECTB:

1. Crroco0 TeXHHYECKH TMPOCT U MOXKET MIMPOKO HC-
TIOJTb30BATHCS B YPOJIOTMIECKUX CTAMOHAPAX.

2. He TpeOyer crenuaibHOTO 000pYIOBaHUS M WH-
CTPYMEHTOB.
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3. BeposITHOCTB CTEHO3MPOBAHHS HA MECTE AaHACTOMO32
1 BBITIOJIHEHUS] IOBTOPHOM OIle€paLyii 1o MOBOAY OCJIOKHE-
HUSI BECbMa HU3Kasl; KIMHUYECKN 3HAYMMBIX PEQIIIOKCOB
HE BBISIBISIETCS. Bee manneHTsl KOHTHHEHTHBIE.

Pexomenpanuu:

Mo4eTOYHNKO-KHIIIEYHBIH aHACTOMO3 CIIeyeT POpMH-
pOBaTh 1O MPHHIMITY «CIU3UCTasi K CIU3HCTOI», IOCIe
3aBEPIICHNS aHACTOMO3a MEXJy CIM3HCTBIMU TKaHAMHU
MHTEPIIO3ULHS IPYTUX TKAHEH HeOIyCTHMA.

XUpypr I0KEH OBITh YBEPEH, 9TO MOYETOYHUK MO-
JKeT OBITh TIepecakeH B TOHKOKHIIIEYHBIN pe3epByap 0e3
HaTSHKEHMS.

MoueTouHHK TOKEH OBITH MOOMIIM30BAaH TOJIBKO Ha
Ty JJIMHY, KOTOpasi HEOOXOa1Ma.

MoOunm3arst JOIKHA MPelycMaTpUBaTh COXPAHHOCTD
TiepuypeTpaIbHON TKAHH Ha MOYETOUHUKE, YTOOBI COXPAHUTh
€ro0 a/IeKBaTHOE KPOBOCHAOKEHIIE, 0COOCHHO eCIN Y OOIEHOTO
B @HAMHE3€ NIEPEHECEHHBIE ONEPAIUH 110 MOBOLY MHEIIO-
ypeTepanbHON CTPUKTYPHI - IPEANOYTHTENBHO H30eraTh
TEPMHIECKYIO KOATYIISILIHIO.

BonbHbIe nOCIE onepanny JOJKHBI HAXOAUTHCS MOA
HaOJIIOICHNEM ypOoIIoTa B TEUEHUE BCEH )KNU3HHU.
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SUMMARY

URETERS INPLANTATION METHOD INTO LOW-PRESSURE SMALL INTESTINE RESERVOIR

Chigogidze T., Gabunia N., Dochviri T., Turmanidze N., Managadze L.

Alexander Tsulukidze Urology National Center, Tbhilisi, Georgia; I. Javakhishvili Tbilisi State University, Georgia

Urine derivation after cystectomy or due to bladder func-
tional impairment more has been a pressing problem in
urology for more than a century. Various techniques of
urinary derivation after cystectomy due to bladder can-
cer or non-cancerous diseases have been suggested. In
the present day, more often, the artificial reservoirs are
formed from the various intestinal segments. The article
describes preoperative preparation of patients, surgical

technique and efficiency of the specific method of implan-
tation of ureters into low-pressure small intestine reser-
voir. Statistical data of Al. Tsulukidze National Center of
Urology since 1987 and postoperative results and recom-
mendations are presented.

Keywords: ureters implantation, low-pressure reservoir,
small intestine.

PE3IOME

METOJIUKA UMIIJIAHTAIIU MOYETOYHUKOB
B TOHKOKHIINEYHOM PE3EPBYAPE HU3KOI'O TIABJIEHUS

2Yurorunsze T.I., *Tadynua H.I., 2lousupu T.3., 'Typmanunze H.IIL., *Maunaranze JL.I.

'Hayuonanonoiii yenmp yponozuu um. An. Lyryxuoze, Tounucu,
*Téunuccruil 2ocyoapcmeennviil ynusepcumem um. Ms. [lcasaxuweunu, I pysus

Bornee Beka mpobiemMbl iepruBanii MOYH ITOCTE yia-
JICHUSI MOYEBOTO ITy3BIPSI WIIN TIPU €TO aHATOMO-(DYHKITH-
OHAJILHON HECOCTOSITENIbHOCTH SIBIISIIOTCSL aKTyallbHUMHU
BOMNPOCAMHU yPOJIOTHU.

B nacrosiee Bpemst mocie MUCTITOMUY 110 MTOBOY Paka
1 HEOHKOJIOTHYECKHX 3a00JIEBaHHH BCE YaIlE BBITOIHSIETCS
onepanys 0 CO3IAHHIO HCKYyCCTBEHHOTO MOYEBOTO PE3EPBY-

apa M3 pa3IMYHbIX YUacTKOB KHIIIEYHNKA. B crarbe omvcana
crienuduyUeckasi METoMKa MHIUIAHTAIIMH MOYETOYHHKOB B
TOHKOKHIIIEUHBII pe3epByap HU3KOTO JaBJICHU, Mpeore-
paTHBHas MOATAaTOBKA MAIlEHTOB, ONlEpaTHBHAsI TEXHUKA
n 3(ppexTuBHOCTh MeToza. IIpuBeneHs! cTaTncTH4ecKue
JlaHHbIE LIeHTpa yponorun uM. An. Lymykunse nocae 1987
I, TIOCTOTIEPAIIMOHHBIC PE3YIIBTaThl M PEKOMEH TAIHH.
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EFFICACY OF SILODOSIN (UROREC®) IN THE TREATMENT OF BENIGN PROSTATIC
HYPERPLASIA: THE MAXIMUM DECREASE OF BLADDER OUTLET OBSTRUCTION INDEX

'Khamzin A., *Frolov R.

!Ne4 City Clinical Hospital, Almaty; *Kazakh-Russian Medical University, Almaty, Republic of Kazakhstan

One of the main causes of the lower urinary tract symp-
toms (LUTS) in men over the age of 40 years is benign
prostatic hyperplasia (BPH). The histological prevalence of
BPH, which has been examined in several autopsy studies
around the world, ranges from 20% for men at the age of
40 years and reaches 80-90% for men aged 70-80 years old
[22]. However, not all people with histological BPH will
have the significant symptoms of the lower urinary tract
developed, and only about 1/3 of men with BPH will come
to the doctor [17].

According to a meta-analysis conducted in 2017, based
on 30 large epidemiological studies, it was found that the
prevalence of BPH was more than 45% in the USA [17],
and the lowest prevalence was found in Shanghai, China,
and it was only about 12% [7]. The average total prevalence
(according to meta-analysis) was 26.2% (95% CI: 22.8-
29.8%), that is it occurs in every forth man. Moreover, the
prevalence of BPH for every decade from 1990 to 2017 was
26.6%, 27.8% and 22.8% respectively, which means that
it has not changed significantly for almost 30 years [14].

According to the Statistics Agency of the Republic
of Kazakhstan, in 2012 the population was 16.7 million
inhabitants, about 2.9 million of whom were men aged 40
years and older (17.4% of the total). From 2012 to 2017,
the percentage of men in this age group was in the range
0f 17.2-17.5% [11]. Considering the data on prevalence of
BPH among men aged above 40 years old (26.2%), it can
be assumed that by the beginning of 2018, with population
of 18.3 million people and an increase in life expectancy,
this problem will happen in more men’s life which is more
than 800000 people.

Understanding of the pathogenesis of infravesical ob-
struction, diagnostic methods and methods of its treatment
is the key to the management of patients with clinical BPH,
because if the obstruction is serious, it can lead to damage
of the bladder and kidneys (hydronephrosis, the activation
of the urological infection, the formation of kidney failure,
formation of concrements and diverticula), and the question
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is not only about improving the quality of life, but about
saving the functions of organs or even the life of the patient.

It is important to note that an adenomatous node in the
periurethral zone forming a middle lobe, although small,
can cause significant obstruction, while a node deep in the
transition zone leading to the formation of lateral lobes
cannot cause significant obstruction [24].

In the pathogenesis of BPH, as a leading symptom,
obstruction of the urethra is determined not only by the
increase of the prostate gland [17], but also because of
a pathological increase of the tone of the smooth muscle
tissue of the prostate and the neck of the bladder, which
occurs due to an increase in the number of a-adrenergic
receptors and their enhanced stimulation from the sym-
pathetic nervous system. The prostate gland contains two
types of a-adrenoreceptors (al and o2), and only al-
subtype is involved in muscle contraction of the prostate.
al-adrenoreceptors are divided into three (above all) differ-
ent subtypes: alA, alB and alD. It is the a1 A-adrenergic
receptors that are more represented in the prostate, the
prostatic part of the urethra and the bladder, and their func-
tion is to regulate the tone of the smooth muscle tissue in
the prostate gland, the base and neck of the bladder, the
urethra, the seminal vesicles and the vas deferens.

In the event of BPH, number of a1 A-adrenergic recep-
tors is increased in comparison with the prostate gland
(from 63% to 85%) [18]. Accordingly, the appropriate
pathogenetic drug treatment of obstructive symptoms is
the appointment of selective and even superselective ol A-
adrenoblockers (Table 1).

According to many authors investigating the problem
of obstruction in BPH, the International Prostate Symptom
Score (IPSS) has a poor correlation with obstruction and
therefore it cannot be used alone to further treat LUTS/BPH
[15]. The most commonly and widely used method for di-
agnosing infravesical obstruction (IVO) and evaluating the
quality of treatment performed is uroflowmetry. However, it
was noted that when using only uroflowmetry method, the
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Table 1. a-blockers and its selectivity

Active substance Dosage, mg Selectivity
Prazosin 2-20 alA=01B=01D
Doxazosin 1-8 alA=01B=01D
Terazosin 1-20 alB=a1D>alA
Alfuzosin 10 alA=01B=01D
Tamsulosin 0.4-0.8 oalA=al1D>alB
Silodosin 4-8 alA>01D>>alB

Naftopidil 25-75 olD>alA

frequency of both false-negative results (7-25%) and false
positive (25%) is high [20]. The parameters of uroflowm-
etry without simultaneous detection of detrusor pressure do
not allow distinguishing bladder outlet obstruction (BOO)
from reduced contractile activity of the bladder. For this
purpose the pressure flow uraodynamic study is used [12].

The method is based on the analysis of the relationship
between the maximum rate of urination (Qmax) and the
pressure created by the detrusor at the time of maximum
urination rate (PdetQmax) and named the bladder outlet
obstruction index (BOOI) and is represented by the equa-
tion: BOOI=PdetQmax - [2xQmax]. BOO was determined
as a BOOI greater or equal to 40, or a pressure-flow study
showing a PdetQmax greater or equal to 50 cmH20.

According to the published data, the maximum decrease
of the BOOI is revealed after endoscopic operations on
the prostate, especially after Holmium laser enucleation
(HOLEP) - (-64.2) (Fig. 1).
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Fig. 1. Urodynamic effects of endoscopic surgical
procedures in LUTS/BPE patients (based on the data from
Fusco F, 2017 [10])

Nevertheless, there is a number of situations in which
operative intervention is not recommended to the patient,
because in order to decide on the tactics of treatment for
a particular patient, age, concomitant illnesses, socioeco-
nomic status, and patient preferences should be taken into
account. As it was indicated earlier, in medical treatment
preference should be given to drugs that affect the patho-
genesis of the disease (for alphal A-adrenergic receptors)
and which have the highest clinical significance.

A general combined analysis of the studies showed a
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decrease of BOOI for all alpha-blockers. However, the
highest levels of BOOI improvement were recorded in the
silodosin study group [9,10,21]. Among selective alpha-
blockers, silodosin is more effective (more than 2.5-fold) in
the position of reducing the BOOI than tamsulosin (Fig. 2).
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Fig. 2. Urodynamic effects of a-blockers in LUTS/BPE
patients (based on the data from Fusco F, 2017 [10])

Due to the increased selectivity of silodosin for alA-
adrenergic receptors, a1 B-adrenergic receptor subtype reduces
the risk of adverse cardiovascular effects. As already noted,
the selectivity of silodosin to ol A-adrenergic receptors was
approximately 17 times greater than that of Tamsulosin [6].
In the observations of Shah M. et al. revealed that about 40%
of men with BPH suffer from cardiovascular diseases (CVD).
The study found that 75% of men with BPH and nocturia have
ahigher level of blood pressure, especially at night, compared
with those without prostatic disease [23].

According to the recommendations of the researchers
dealing with the problem of treatment of BPH with CVD, in
the case of patients with arterial hypertension and BPH, an
effective antihypertensive drug should first be selected and
then doctor should prescribe a highly selective a-blocker
with minimal effect on the cardiovascular system. In the
clinical trial of silodosin, many patients received con-
comitant antihypertensive therapy (drugs acting on the
renin-angiotensin system, beta-blockers, calcium channel
blockers and diuretics), while they did not experience an
increase in orthostatic hypotension. Silodosin does not
interact with antihypertensive drugs, therefore, there is
no need to reduce the dose during simultaneous use with
antihypertensive therapy [16].
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Problems with blood pressure are not the only pathol-
ogy among men over 40 years old. A high percentage of
men of this age group suffer from erectile dysfunction
(ED), the treatment of which involves taking drugs of
phosphodiesterase inhibitors (PDES5) (one of the side
effects of which is the hypotensive effect). Thus, accord-
ing to Turkish researchers, among men over 40 years old
erectile dysfunction occurred in 33% of cases [5], and in
a recent study reflecting the spread of erectile problems
among men over 40 years old with no lower urinary tract
symptoms, it was found that these figures were at the level
of 64.6% and 73.7% respectively [4]. In Kazakhstan, the
prevalence of ED was 46.0% (2.1%) for 40-89-year-old
men (n = 879), widespread erection problems in older
men with chronic prostatitis and/or BPH, and this statistic
is typical for both city residents and rural residents [1, 2,
3, 13]. Silodosin can be combined with PDES in patients
with erectile dysfunction [19].

Speaking about the effectiveness of treatment of ob-
structive symptoms in BPH with silodosin, it is expedient
to give the following research data: after 3 months of
treatment with silodosin, the quality of life improved sig-
nificantly (the number of patients decreased from 67.1%
to 14.4% unsatisfied with the quality of life, p <0.0001);
after three months of treatment with silodosin, there was
a significant decrease in the IPSS score from 16.2 to 9.7
points (p <0.0001) [8].

All of the above data prompted us to conduct our own
research to evaluate the effectiveness of treatment with
silodosin (Urorec®) 8 mg of the LUTS/BPH in the Republic
of Kazakhstan.

The purpose of this study was to evaluate the efficacy
of the use of silodosin (8 mg once a day) for relief of ob-
structive symptoms of benign prostatic hyperplasia in men
over 40 years old.

Material and methods. From September 2016
till December 2017 144 men (residents of Almaty, the
Republic of Kazakhstan) aged 56 to 81 years old (63.9
[95% CI: 63.2, 64.5]) were included in the study with
a diagnosis of BPH, with the presence of irritative and
obstructive symptoms. Inclusion criteria: [IPSS more than
8 and duration of the disease for more than 6 months,
Qmax from 5 to 15 mL/s, post-void residual urine
(PVRU) <150 mL, prostate volume (PV) more than 26
cm?®, PSA — less than 4.0 ng/mL and the lack of growth
of microflora in the secretion of the prostate. This group
of patients received outpatient silodosin (Urorec®) 8 mg
once a day for 120 days.

Methods for assessing efficacy included examin-
ing current complaints, assessing the symptoms of the
disease in scores on the IPSS scale, and uroflowmetry
data (in particular, Qmax). All patients completed the
IPSS questionnaire four times: the first time - at the
time beginning of study, the second time - 30 days after
the start of the study, the third time - after 60 days, the
fourth time — after 120 days after the start of the study.
Uroflowmetry (Qmax determination) was performed
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to all patients initially, after 7, 14, 30, 60 and 120 days
after initiation of treatment.

Also, in the same period of time, a group consisting
of 21 men was selected from this group of randomly
selected participants who underwent a complex urody-
namic study to determine PdetQmax and calculated the
BOOI. This study was carried out twice (initially and
120 days after treatment with silodosin (Urorec®) at a
dosage of 8 mg once a day due to relative high cost).
All patients signed a voluntary consent to conduct such
a study.

Results and their discussion. The average IPSS
score initially was 14.9 (95% CI: 14.4, 15.4), maxi-
mum - 23. A significantly decrease in scores on this
questionnaire was noted 30, 60 and 120 days after the
start of treatment (-6.3 [95% CI: -5.9, -6.7], -6.5 [95%
CIL: -6.1, -6.9], -6, 8 [95% CI: -6.4, -7.2] respectively
(p <0.001) (Fig.3).
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Fig. 3. IPSS mean change during treatment with silodosin

The average Qmax initially was 10.7 mL/s (95% CI:
10.5, 10.9), the minimum was 7.9 mL/s. A significant in-
crease in the Qmax occurred at 7, 14, 30, 60 and 120 days
after the start of treatment (+1.1 mL/s [95% CI: 1.0, 1.2],
+1.6 mL/s [95% CI: 1.5, 1.7], +2.4 mL/s [95 % CI: 2.3,
2.5], +2.5 mL/s [95% CI: 2.4, 2.6], +2.5 mL/s [95% CI:
2.4, 2.7] respectively (p <0.001) (Fig.4).

The average BOOI initially was 46.3 (95% CI: 44.6,
47.9), there was a significant decrease (-28.8 [95% CI:
-28.2, -29.5] or -44.5% [95 % CI: -43.4%, -45.5%],
p<0.001) (Fig. 5).

Conclusions. The use of silodosin (Urorec®) even for
one month (30 days) at a dosage of 8 mg once a day re-
sulted in a decrease in IPSS score by 6.8 points (-45.5%)),
an increase in the maximum urinary flow rate to 13.2
mL /s (+ 23.6%). However, the most significant change
related to a decrease in PdetQmax (-20.8 cmH20, [95%
CI:-19.9,-21.6], (p <0.001)) and, as a consequence, BOOI
(-28.8 [95% CI: -28.2, -29.5] or -44.5% [95% CI: -43.4%,
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Fig. 4. Omax mean change during treatment with silodosin

-45.5%] (p <0.001)). It is the change in these indicators that
indicates the effective removal of intravesical obstruction,
as it has been shown in large studies that IPSS has a poor
correlation with obstruction in men with LUTS/BPH, and
uroflowmetry (in particular only Qmax) without simultane-
ous detection of detrusor pressure do not allow distinguish-
ing BOO from reduced contractile activity of the bladder.

The high uroselectivity of silodosin allows not only to
achieve rapid (improvement of the indices already after
7 days from the start of the admission) but at the same
time a persistent effect (in this study for 120 days), and
also creates a high safety profile, which is important for
patients with concomitant cardiovascular diseases and
erectile dysfunction.

The data obtained in the study allow us to recommend
silodosin (Urorec®) at a dosage of 8 mg once a day as a
first-line drug for the pathogenetic treatment of bladder
outlet obstruction due to BPH.
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SUMMARY

EFFICACY OF SILODOSIN (UROREC®) IN THE
TREATMENT OF BENIGN PROSTATIC HYPER-
PLASIA: THE MAXIMUM DECREASE OF BLAD-
DER OUTLET OBSTRUCTION INDEX

'Khamzin A., *Frolov R.

INe4 City Clinical Hospital, Almaty; *Kazakh-Russian
Medical University, Almaty, Republic of Kazakhstan

One of the main causes of lower urinary tract symptoms
in men over the age of 40 years old is benign prostatic
hyperplasia (BPH), which according to the research is
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detected in 26.2% of men of this age group. The purpose
of this study was to evaluate the efficacy of the use of
silodosin (Urorec®) at dosage 8 mg once a day for relief
of obstructive symptoms of BPH in men over 40 years
old. From September 2016 till December 2017 144 men
(residents of Almaty, the Republic of Kazakhstan) aged
from 56 to 81 years old (63.9 [95% CI: 63.2, 64.5]) were
included into the study with a diagnosis of benign prostatic
hyperplasia. Uroflowmetry (Qmax determination) was per-
formed to all patients initially, after 7, 14, 30, 60 and 120
days from initiation of treatment. IPSS questionnaires were
filled initially, after 30, 60 and 120 days from the start of
treatment, and 21 men underwent a complex urodynamic
study with determination of PdetQmax, Qmax and BOOI
(at baseline and after 120 days). A significant decrease in
bladder outlet obstruction index was observed with silo-
dosin reception (Urorec®) 8 mg once daily (-28.8 [95%
CI: -28.2, -29.5] or -44.5% [95% CI: -43.4%, - 45.5%] (p
<0.001)), a decrease in IPSS scores after 30, 60 and 120
days from initiation of treatment (-6.3 [95% CI: -5.9, -6.7],
-6.5[95% CI: -6.1, - 6.9], -6.8 [95% CI: -6.4, -7.2] respec-
tively (p <0.001)), an increase in Qmax after 7, 14, 30, 60
and 120 days from initiation of treatment (+1.1 mL/s [95%
CI: 1.0 mL/s, 1.2 mL/s], +1.6 mL/s [95% CI: 1.5 mL/s, 1.7
mL/s], +2.4 mL/s [95% CI: 2.3 mL/s, 2.5 mL/s], +2.5 mL/s
[95% CI: 2.4 mL/s, 2.6 mL/s], +2.5 mL/s [95% CI: 2.4
mL/s, 2.7 mL/s] respectively (p <0.001)). The data obtained
in the study allow us to recommend silodosin (Urorec®)
at a dosage of 8 mg once a day as a first-line drug for the
pathogenetic treatment of bladder outlet obstruction due to
benign prostatic hyperplasia.

Keywords: silodosin, alpha-blockers, benign prostatic
hyperplasia, bladder outlet obstruction index.

PE3IOME

IOPEKTUBHOCTD CHJIOAO3UHA (YPOPEK®)
MPU JEYEHUU JTOBPOKAYECTBEHHOM T'H-
MEPIIJIASUM NMPEJCTATEJbHOM KEJIE3bI:
MAKCUMAJIBHOE CHU)KEHUE NHIEKCA UH-
®PABE3UKAJIBHOI OBCTPYKIIUU

Xam3un A.A., *®poos P.A.

'Topoockas knunuueckas 6onvnuya Ned, Anmamer; *HYO
«Kazaxcmancko-Poccutickuti MeOuyuncKuil yHugepcu-
mempy, Aamamul, Pecnyonuxa Kazaxcman

OnHO# M3 OCHOBHBIX MPUYUH CHMIITOMOB HH)KHHUX
MOYEBBIX MyTeH y My>xuuH crapuie 40 jer sBiuseTcs 10-
OpoxadecTBEeHHas THIIEPIIIa3Hsl IPECTATeIbHOMN JKeJIe3bl
(AI'TDX), xoTopast o JaHHBIM HCCIEJOBAHUH BBISBIIACTCS
y 26.2% My>K4UH TaHHOH BO3PaCTHOW TPYIIIHL.

Llenbto BccrenoBaHus IBUIIACH OLICHKa AP ()EKTUBHOCTH
npuUMeHeHus cuiono3rHa (Ypopek®) B no3upoBke § mr 1
pa3 B CyTKH JJIst KyIIHPOBaHHst 0OCTPYKTHBHOM CUMIITOMa-



GEORGIAN MEDICAL NEWS
No 3 (276) 2018

THKHU JOOPOKAYSCTBEHHOW TUIICPILIA3UH MTPEACTATCIBHON
JKeJe3bl y My>kuuH crapiie 40 nert.

3a nepuon ¢ ceHtsiops 2016 romga mo aexabps 2017
rojia B UCCJIEIOBAHNE BKIIIOUEHO 144 My>KUMHBI, TPOXKHU-
BalolUX B I. AJlMaThl, B Bo3pacTe oT 56 net 1o 81 roma
(63.9[95% I: 63.2, 64.5]) ¢ amaraozom AT TDK, koTopsim
npoBeneHa ypodioyMeTpus UCXOAHO, ciycts 7, 14, 30,
60 u 120 nHel mociie Havajaa UCCICAOBaHUS; 3aII0JIHCHBI
onpocHuku IPSS ucxoxno, crmycrs 30, 60 u 120 gueit
Nocjie Hadaja Je4eHHus, a Takxke 21 My>KunHe POBEACHO
KOMITJIEKCHOE YPOJIMHAMHUYECKOE HMCCIIEIOBAHUE C OMpe-
nenenreM PdetQmax, Qmax u BOOI ucxomno u crnycrts
120 nueit. OTMEUYEHO AOCTOBEPHO 3HAUMMOE CHUIKECHHE
UHJIeKca HH(paBe3UKaIbHON 00CTPYKIMU Ha (DOHE TIpHEeMa
cunonosuna (Ypopek®) B no3e 8 mr 1 pa3z B cytku (-28.8

[95% JU: -28.2, -29.5] nnm -44.5% [95% JAU: -43.4%,
-45.5%] (p<0.001)), canxenue 6amnos mo IPSS gepes 30,
60 u 120 nue#t mocne Havana geueHust (-6.3 [95% JAU: -5.9,
-6.7],-6.5 [95% AU: -6.1, -6.9], -6,8 [95% AU: -6.4, -7.2]
cootBeTcTBeHHO (p<0.001)), yBenuuenue Qmax uepes 7,
14, 30, 60 u 120 gueli mocne Havana geueHus (+1.1 mi/c
[95% AU: 1.0 mur/c, 1.2 ma/c], +1.6 mui/c [95% AU: 1.5
/e, 1.7 min/c], +2.4 mi/c [95% U: 2.3 mi/c, 2.5 mit/c],
+2.5 mut/c [95% IU: 2.4 mu/c, 2.6 mu/c], +2.5 mi/c [95%
JU: 2.4 ma/c, 2.7 ma/c] coorBercTBeHHO (p<0.001)).

JlaHHbIE, TIOJTyYEHHBIE B PE3yJIbTare HCCIIeT0BaHUS,
MO3BOJISIIOT PEKOMEHIOBATH CHIIOI03HH (Ypopek®) B 1031-
POBKE 8 MTI" OJTMH Pa3 B CyTKH B KQ4E€CTBE Mpernapara nepBon
JIMHUU OJIA IATOT€HETUYCCKOTI'O JICUCHU S I/IH(i)paBe?;I/IKaHI)-
HOM oOcTpykumuu, odycinonennon JITDK.

Mgbogdy

Lognmombobols (uroreki®) g939d@goimds Fobsdwgdomyg xo@jgeols
3gmomgoligdosbo d03g@m3gnsbools d39@bognmdbsdo:
0653M539bogymyg@o dgg0femggool obogJlbol dsJlodseny@o wodggomgds
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CHALLENGES AND MANAGEMENT
OF CONGENITAL ABDOMINAL WALL DEFECTS (REVIEW)

Chakhunashvili D.G., Lomidze N., Karalashvili L., Kikalishvili L., Chakhunashvili K., Kakabadze Z.

Thilisi State Medical University, Georgia

Management of congenital abdominal wall anomalies,
that includes gastroschisis and omphalocele, is still a chal-
lenge for pediatricians. Omphalocele is the most common
abdominal wall defect seen in neonates with prevalence
of about 2 to 2.5 in 10.000 live births [1]. An incidence
of about 1 per 2500-6000 live births occurs in western
countries [2]. Omphalocele may be diagnosed with the
help of either two-dimensional ultrasonography in 18th
week or three-dimensional ultrasound in first trimester [3].
Incidence of gastroschisis occurs in 1 per 10,000-15,000
live births [4-7]. The study that was conducted in Japan
from 1975 to 1997 showed more than a 3-fold increase in
incidence [8]. 4-fold increase in incidence was seen in the
study performed in Northern England between 1986 and
1996 [9]. Reports suggest that gastrochisis can be detected
with the help of ultrasound in prenatal period and diagnosis
can be made at nearly 11 weeks of gestation [10-13].

1. Embriology

The three main germ layers - including mesoderm,
ectoderm and endoderm develop from embryonic disc.
All cells and tissues arise from these three layers. In order
to form abdominal wall, embryonic disc, between 2-4
gestation weeks, undergoes cranial, caudal and two lateral
infolding [14].

The intestines are formed from a membranous sac called
- the yolk sac, which divides into three distinct regions early
in development — foregut, midgut and hindgut. The foregut
gives rise to pharynx, oesophagus, stomach, pancreas, liver,
gall bladder, the cranial portion of the duodenum and is sup-
plied by the celiac artery. The midgut forms caudal portion
of the duodenum, jejunum, ileum, the ascending colon, two-
thirds of the transverse colon and is supplied by the superior
mesenteric artery. Distal one-third of the transverse colon,
the descending colon, the rectum and urogenital cavity is
formed from the hindgut, which is supplied by the inferior
mesenteric artery [14]. Before 4 weeks of embryonic life,
the gut is represented as a linear, short tube. By 12 weeks,
the tube has undergone series of complex processes of rota-
tion, migration, elongation and fixation [15, 16]. At around
4 weeks, abdominal viscera starts to grow. By 6 weeks of
gestation, elongation of the midgut results in U-shaped
loop, from which body stalk is formed (Eventually, body
stalk gives rise to the umbilical cord) [17]. Meanwhile, due
to expansion of intra-abdominal organs, there is not enough
space in the embryonic coelom. The duodenum starts to
rotate 90° counter clockwise right to superior mesenteric
artery. Meantime, the colon rotates 90° at the site left to
superior mesenteric artery. Then intestinal loops of the
midgut buckles out of the abdomen through umbilical cord
and the duodenum rotates 90° counter clockwise, while
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the colon rotates no more. This initial rotation happens
because of faster growth of proximal bowel in comparison
with distal bowel and rapid liver growth. At 10 weeks, after
returning back to the abdominal cavity, the duodenum and
the colon undergo rotation again. The duodenum undergoes
final 90° counter clockwise rotation until duodenojejeunal
part reaches the location to the left of the spine. The colon
is rotating 180° counter clockwise, until the cecum reaches
its normal topographic location (right lower quadrant of
the abdomen). After completion of rotation, proximal part
of the bowel is fixed to the retroperitoneum with the help
of ligament of Treitz. Fixation of the colon is completed
later [18-20].

2. Omphalocele

An omphalocele is congenital abdominal wall malfor-
mation resulting in evisceration of intraabdominal contents
through umbilical ring. Herniated viscera are covered by
membranous sac and defect is not protected by abdominal
muscles, fascia or skin. External layer of this membranous
sac is represented by amnion, internal layer — by perito-
neum; Wharton’s jelly lies between these layers [21, 22].

Mostly, omphaloceles are characterized by a central
defect in the umbilicus that causes continuous protrusion of
abdominal viscera. Although, in some cases, omphaloceles
can occur above the umbilical ring (epigastric region) or
below umbilicus (hypogastric region). An epigastric om-
phalocele is considered to be a result of cephalic fold defect
and may be related to diaphragmatic hernia, cleft sternum,
absence of pericardium, ectopia cordis and congenital heart
defects —known as Cantrell’s Pentalogy [11]. Hypogastric
omphaloceles are thought to be a defect of the caudal fold
and related to variety of abnormalities — bladder extrophy,
meningomyelocele, colonic atresia, vertebral anomalies
and hindgut defects [11, 21, 23].

Sizes of omphaloceles are variable and may include small
and large intestine, stomach, liver, bladder, spleen and gonads.
Liver can also be seen in around 50% percent of cases [24].
Size of the abdominal wall defect may vary from 4 to 12 cm in
diameter [21, 23]. Classification of the defect is characterized
by the amount of herniated viscera, small or giant omphalocele
and the integrity of the membranous sac. Cases of ruptured
omphaloceles are also reported [21]. In giant omphalocele
(GO) the size of the defect is bigger than 5cm in diameter. In
such neonates, abdominal cavity is really tight and underde-
veloped due to the absence of intraabdominal organs in the
abdominal cavity in order to stimulate growth [21, 25, 26].
Laterally dislodged hypoplastic abdominal muscles are also
present in GO [27].

Associated anomalies occur in 30 to 80% of cases [21-
23]. List of abnormalities (Gastrointestinal, facial, genito-



GEORGIAN MEDICAL NEWS
No 3 (276) 2018

urinary, skeletal, congenital heart disease, chromosomal,
renal) have been associated with omphalocele [11, 26, 28].
Beckwith-Wiedemann syndrome is also reported in 12-14%
of omphaloceles [17, 21, 29]. In 8-40% of neonates with
omphalocele, Chromosomal anomalies can be seen. This
abnormalities include trisomies of 13,14,15,16,17,18,21
chromosomes [21-23, 30] In presence of associated anoma-
lies, mortality rate of omphalocele reaches 61%; When
lethality rate of omphalocele without associated anomalies
is reported to be 15.5-20%[11, 12, 31]. According to some
reports, morbidity and mortality rates are as high as 10-46%
in infants with giant omphalocele and 80% in presence of
chromosomal anomalies [32-34]. Study that was conducted
in Norway showed 50% pregnancy termninations when
chromosomal abnormalities were present [35]. Pregnancy
termination rate for isolated omphalocele reaches 37%
[31, 35]. Main concern for parents is long-term outcome
of their children [36], but unfortunately, quality of life and
long-term outcomes of infants with omphalocele is not yet
fully studied.

2. 2. Aetiology of omphalocele.

The aetiology of omphalocele is not fully understood,
but different theories have been reported. According to one
theory, Body stalk persistence or ventral elongation of the
body wall may lead to omphalocele [21, 37]. Second theory
suggests that there is a complete or partial delay of either
development or migration of the embryonic disc folds [25].
Relative to another interesting theory, omphalocele may
result due to the failure of the gut to return to the abdominal
cavity at 10th week of gestation after normal physiologic
umbilical herniation [14, 21, 25, 38, 39]. For this reason,
omphalocele is thought to be a result of a rotational anomaly
and is usually identified only after 10 postmenstrual weeks.
Ectopically-induced Hedgehog signalling is also thought
to be play significant role in development of omphalocele
[40]. According to Daisuke Matsumaru et al. (2011), the
loss of Omphk1, a new gene in the serine/threonine protein
kinase family, results in omphalocele [41].

3. Gastroschisis

Gastrochisis is a congenital abdominal wall anomaly
characterized by evisceration of intestines through the
paraumbilical defect which is generally located to the
right of the undamaged umbilicus [42]. In 1940, Berstein
was first to describe Gastroschisis (Derives from Greek
word, which means ,,belly cleft) [43]. 1/3 of gastrochisis
can be accompanied by following bowel malformations:
volvulus, atresia, malrotation, stenosis and perforation [11].
Gastrochisis minor is characterized by a small omental
herniation from the defect right to the umbilicus [44].
“Closed gastrochisis”, is a rare form of gastrochisis, when
the defect site around protruded viscera is notably closed
[11]. According to the studies that were performed in dif-
ferent leading hospitals, mortality rate was 4-10% for cases
of gastrochisis [45-47].

Associated abnormalities of gastrochisis include
anomalies of cardiac, genital, respiratory, urinary and
central nervous (CNS) systems. Hypoplastic gallbladder,
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hydronephrosis, intrauterine growth retardation, arthro-
gryposis and Meckel diverticulum are the most frequent
associated anomalies [9-11, 48-50]. Smoking, low BMI
(body mass index), paternal and maternal age, malnutri-
tion, poor socioeconomic status, usage of specific drugs,
exposure to radiation and certain infections or diseases
during pregnancy present the risk factors of gastroschisis
[5-7, 51, 52].

3.1. Aetiology of gastroschisis.

Actiology of gastrochisis is also a subject of con-
troversy. Autosomal-recessive and autosomal dominant
inheritance of gastrochisis is described [43, 53]. Occur-
rence of gastrochisis is thought to take place from 5th to
10th week of early embryonic life. Different theories for
the aetiology of this condition have been hypothesized.
According to Shaw A. (1975) abdominal defect may be a
result of a ruptured amniotic membrane in early stage of gut
formation [54]. As stated by deVries et al. (1980), atrophy
of the right umbilical vein, which ultimately, damages the
mesenchymal cells of the abdominal wall, may be the cause
of gastrochisis [37]. Possible involvement of right umbilical
artery involution in the development of gastrochisis was
also theorized. Intestinal atresia and stenosis (conditions
that are related to gastroschisis) are also thought to be as-
sociated with vascular ischemic processes [55, 56]. One
more hypothesis suggests that disruption of the right vitel-
line artery may lead to gastrochisis [55]. In 2007, Feldkamp
et al hypothesized a theory according to which folds that
participate in the closure of the abdominal wall may fail and
result in gastrochisis [57]. Genes, including - intercellular
adhesion molecule 1 (ICAM1), alpha adducing-1 (ADD1),
atrial nitric oxide peptide (NPPA) and nitric oxide synthase
3 (NOS3) may also be associated with gastrochisis [58].

4. Rotation and malrotation of intestines

4.1. Aetiology of midgut rotation

Initiation of intestinal rotation has been reported to be
driven by structural changes in the dorsal mesentery. With
the help of the dorsal mesentery, gut is attached to the em-
bryo. 3 genes (Isl1, Pitx2 and nodal) has been identified in
the dorsal mesentery which regulate lateral development.
This is the site where extracellular matrix proteins first
show asymmetry and induce the tilt of the gut to the left.
Actions of Isl1, Pitx2 and Nodal are controlled by a member
of the transforming growth factor beta (TGFB) gene fam-
ily - Gaf-1 [59]. Retinoic acid signalling and Hedgehog
proteins are thought to play important role in asymmetric
gut tube formation [60].

4.2. Abnormal development of the gut (malrotation)

Abnormal embryologic development of the midgut can
be caused by various conditions. Intestinal malrotation oc-
curs when foetal intestinal loops (including small and large
bowel) fail to rotate properly. This abnormal process is fol-
lowed by uncommon bowel fixation by peritoneal fibrous
bands or limited bowel fixation resulting in highly mobile
bowel, which can lead to obstruction of intestines, bowel
necrosis or midgut volvulus. The Word — “Malrotation” can
be related to a variety of intestinal anomalies, including
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omphalocele in new-borns or nonrotations of the the large
and small intestines in adults. In most of the patients, signs
of malrotation are seen soon after birth; But sometimes
diagnosis are made after infancy [61-66]. Nonrotation oc-
curs when both limbs of primary intestinal loop return to
the abdominal cavity without rotation. In nonrotation, the
small bowel is placed to the right of the abdomen, when
colon is positioned to the left side [67]. Incomplete rota-
tion is defined by a failure of final 180° counterclockwise
rotation of the colon or small bowel [68]. Additional rare
abnormalities of rotation are reported, which include re-
verse rotations of either duodenojejeunal limb or cecocolic
limb, or reverse rotation of the duodenojejeunal tube with
typical cecocolic tube rotation [18].

4.3. Aetiology of intestinal malrotation

The aetiology of intestinal malrotation stays controver-
sial, although some studies report that Intestinal malrotation
can result from mutations in certain genes: Heterozygous
mutations in the forkhead transcription factor FOXF1 [69],
mutations in FLNA at xq28 [70]. Intestinal malrotation
caused by gene mutations (CFC1, ZIC3, NKX2, ACVR2B,
LEFTY A) controlling lateral development was also de-
scribed [71-76]. Following chromosomal disorders have
also been thought to contribute to intestinal malrotation -
Ring chromosome 4 [77,78], deletions of the long arm of
chromosome 13 [79], Duplication of long arm of chromo-
some 16 [80, 81]. Van den Brink GR et al. (2007) reports
that mutations in sonic hedgehog (Shh) and Indian hedge-
hog (Ihh) cause variety of gross malformations including
midgut malrotation [82]. According to Sandrine Biau et al.
(2013), inactivation of the Gasl gene is enough to cause
the malrotation of the gut due to Hedgehog signalling [83].

5. Treatment of abdominal wall defects

5.1. Treatment of omphalocele

Management of omphalocele mainly depends on the
capacity of the abdominal wall, birth weight, size of the de-
fect, gestation age and the presence of associated anomalies.
The purpose of operative management in omphalocele is
to achieve efficient skin-fascial closure and to avoid com-
plications caused by abdominal wall tension and increased
intraabdominal pressure. Primary closure is a good option
for omhaloceles with defect of Scm or less in diameter [25].
If primary repair of the defect can’t be obtained, closure
of the defect is achieved with the help of biodegradable or
prosthetic materials [43, 84-92]. Several prosthetic mate-
rials are being used, including Goretax, Marlex, Dacron
and Teflon [87-90]. These materials represent the source
of constant infections and complications like separation
of prosthesis from fascia. Removal of these patches and
ventral hernia repair is essential afterwards. Biomaterials
like dura that were dried with the help of solvents had been
used in omphalocele repair since 1950 [43]. Later, these
dura materials were thought to be involved in transmission
of Creutzfeld-Jakob disease [93, 94]. Bovine pericardium
materials that had been used during cardiac surgical opera-
tions managed to replace dura patches. Biomaterials such
as acellular xenografts (Porcine intestinal submucosa or
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porcine dermal collagen) and dermal allografts of the hu-
man are widely used in reconstructions of the abdominal
wall [84, 95-97]. Long-term outcomes of these biomaterials
are not fully studied and possible reoccurrence of hernias
are thought to be high.

In the presence of larger or giant omphaloceles, staged
closure is performed due to increased risk of respiratory
and hemodynamic complications. In such case, attempt of
reduction of eviscerated viscera back into abdominal cavity
can result in excessive intraabdominal pressure, ischemia of
intestines, compression on inferior vena cava [25, 98-100].
Increased intraabdominal pressure is also associated with
severe kidney and liver failure [101]. Even though staged
closure is a choice of repair for many surgeons, last phase
remains to be a problem due to several interventions, the
use of prosthetic patches or tissue expanders in order to
re-establish abdomen-visceral proportion. Several opera-
tion procedures of staged repair have also been described.
In 1948, Robert Gross used a technique that involved the
mobilisation of wide adjacent skin flaps in order to cover
exposed viscera in large omphalocele [102]. Complications
of this method included skin flap necrosis, hematomas and
infection [17]. Gross’s method was modifed by Schuster in
1967, which is still considered to be a standard approach
in management of large defects [103]. In this technique,
either Silastic mesh or Teflon patch was sutured to the
rectus sheath and afterwards, the defect was covered with
skin flaps. As a downside, this method resulted in damaged
fascial edges, needed periodic reopening of the skin, mesh
removal, and several re-operation procedures. 2 years later,
Allen and Wrenn reported the usage of silastic silo as a
treatment option of ruptured omphalocele and gastroschi-
sis [104]. In this technique, special silo pouch is applied
around the defect (which is made from prosthetic silastic
material) and then sutured to the surrounding fascia. To
avoid compression on the intestines and to allow gravity
to support the reduction of herniated organs back into the
abdominal cavity, silo bag should be attached to the top of
the incubator in a suspended position. Contraction of the
silo few times a day gradually reduces eviscerated viscera.
Until defect is closed, the silo should be covered with sterile
gauze In order to protect the defect and reduce the risk of
contamination. It may take 5-7 days for viscera to be suf-
ficiently reduced back into the abdomen; and afterwards,
fascial closure may be performed [11, 98]. Placement of the
silo can be complicated with fascial infections and disrupted
sutures, which in the end, makes the closure of abdominal
almost impossible. Gradual sac ligation methods are also
reported, when amnion sac itself is used instead of silastic
silo [105-107]. Another staged closure procedure that is
alternative to silastic silo placement is DECRO (delayed
external compression reduction), which involves using
sterile tape which holds the sac in the air in order to facili-
tate reduction of abdominal viscera [108, 109]. In 1996,
Belloli et al. reported progressive external compression
technique using elastic bandages [110]. In 2005, Patkowski
et al. described the combination of external traction of the
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abdominal wall and active enlargement of the abdominal
cavity with the help of silo [111]. In order to obtain adequate
peritoneal space with effective closure of the abdominal
wall, intraperitoneal tissue expanders were also used [112-
114]. Still, primary closure could not be achieved in some
patients in whom intraperitoneal tissue expanders were
used [113,114]. Intraperitoneal tissue expanding (IPTE) can
increase intraabdominal pressure, induce visceral ischemia
and weaken respiratory function. Vacuum assisted closure
technique has also been described [115].

Nonoperative approach in treatment of omphalocele
also exists. It was used for a large defects when associated
anomalies like chromosomal abnormalities, severe cardiac
disease, or prematurity were present. Topical drying agents
were applied in order to induce epithelialization and granu-
lation of membranous sac which covers the defect. In 1899,
Ahlfeld, with the use of alcohol dressings was first to treat
omphalocele without surgical intervention [116]. In 1963,
usage of 2% mercurochrome as a topical agent on the sac
itself was reported [117]. Topical application with such 2%
solution is not encouraged as several studies demonstrated
toxic levels of mercury in infants due to systemic absorp-
tion [118-121]. Several reports suggest that using 0,5%
mercurochrome in 65% alcohol as an application appear
to be less toxic [122, 123]. 70% alcohol, povidone iodine,
silver nitrate and flamazine were also used to promote
epithelialization [95, 124-127]. Usage of povidone iodine
may lead to hypothyroidism [128-130]. Body sodium can
be lost after the applications of silver nitrate solution, but
silver sulfadiazine was reported to be efficient and harm-
less [124, 125, 131]. Aim of nonoperative treatment in
omphalocele is to extend few months until the reconstruc-
tion of the wall is possible. Primary epithelializations in
omphalocele carry the high risk of sepsis and the need for
ventral hernia correction [117].

Several delayed closure techniques have been de-
scribed. According to Lazaro da Silva’s technique, trans-
position of fibroperitoneal layer of the hernia sac and
rectus sheaths (posterior and anterior) creates three distinct
overlapping layers [132]. Correction of the hernia and
reconstruction of the wall is performed after few years.
Compression technique with external pressure via helmet
device is also reported [133]. This procedure involves the
placement of sphygmomanometer cuff with the help of
which compression is applied on herniated viscera. Intra-
muscular and intraabdominal tissue expansion procedures
are also described in order to achieve the closure of the
defect in giant omphalocele [114, 134, 135]. Placement
of tissue expanders may damage neurovascular bundles
between internal oblique and transverse muscle, which
will definitely result in loss of nerve supply for anterior
abdominal wall muscles.

Despite the defect size in infants with omphalocele,
muscles of abdominal wall are lateralized but undamaged.
After initial epithelialisation of the omphalocele sac, com-
ponent separation technique may be possible to perform
[34]. This method of repair was described by Ramires et al.
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[136] in 1990 and can provide the closure of large midline
abdominal wall defects without tension. In original descrip-
tion the procedure is employed without the use of prosthetic
material. Although this technique is really effective in repair
of abdominal wall defects, it certainly has disadvantages
that should be pointed out. Regarding this method, in order
to expose aponeurosis of the external oblique muscle, wide
area of skin and subcutaneous tissue should be mobilized
(from costal margin to the pubic bone), which is followed
by the lateral advancement of external oblique muscle. This
area is predisposed to continuous infections, seroma and
hematoma occurrence. Moreover, perforator branches of
epigastric artery (periumbilical perforators) are damaged
after skin and subcutaneous tissue mobilization, which puts
the vascularization of the skin under the danger resulting
in dehiscent incisions and midline skin necrosis [137-141].
Once these perforators are damaged, only pudendal artery
branches and intercostal arteries are left to supply the skin
with the blood. In addition, this technique weakens the
external layer of the abdominal wall resulting in irregular
skin mobility. Re-herniation rates of component separation
method vary from 0-30% [137, 142, 143]. Employment
of component separation technique in management of
large omphaloceles is reported [144, 145]. Van Eijck et
al. reported that no recurrent herniations were observed
after a median 23.5 months follow-up. Although, out of
10 patients, 3 infants had complications like small skin
necrosis, wound infection and haematoma [144]. In 2013,
Van Eijck and co-workers reported the conducted study
evaluating the long-term functional and motor develop-
ment in children who had undergone component separation
procedure in management for giant omphalocele [146]. The
study showed normal muscle thickness, as well as appro-
priate functional and motor development. Although, rectus
diastasis without protrusion and minimal lateralization of
the external oblique muscle was seen in 7 out of 8 children.
Difficulties in retraction and pushing up the abdomen was
also observed in most children. Additionally, study included
only eight children and muscle function can’t be efficiently
measured at such young age.

5.2. Treatment of gastroschisis.

Through the decades, treatment of gastrochisis was
slowly progressing and improving. Despite the variety of
treatment options, concept in the management of gastro-
chisis did not really change and include following: Safe
reduction of protruded bowel back into the abdominal
cavity, providing adequate cosmetic appearance after the
closure of the defect, early identification and treatment of
associated abnormalities, as well as prevention and manage-
ment of complications [147]. Strategies of the management
for gastrochisis include primary or staged closure of the
abdominal wall defects. Primary repair after the reduction
of the abdominal contents remains to be a standard surgical
option; but if the reduction of viscera cannot be achieved
due to visceroabdominal disproportion or risk of abdominal
compartment syndrome, staged closure techniques are used
[147-149]. Careful pressure monitoring is pivotal while
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performing primary closure of the abdominal wall defect
in order to avoid complications such as — renal failure,
ischemia of the bowel and impaired respiratory function
[150-152]. More than a century ago, first manual surgical
operation with primary closure ended fatally [153]. First
successful operation of gastrochisis was performed by
Watkins DE. (1943) [154]. After 10 years, skin flap opera-
tion method was used and reported by Moor et al [155].
They operated on two patients, but unfortunately, none of
them survived due to abdominal compartment syndrome
and acute respiratory arrest. Radical techniques like sple-
nectomy, partial hepatectomy and intestinal resection were
used by numerous surgeons in order to reduce the volume
of intraabdominal viscera [156, 157]. Izant et al. (1966)
[158] reported technique of manual extension in order to
increase the size of abdominal cavity. Complication of this
method involved occurrence of hernia in lateral abdominal
wall [159]. In 1967, Schuster used a technique which is
considered to be a breakthrough in surgical approaches
of gastrochisis. In this method, Teflon and silastic pieces
were used as a short-term coverage for eviscerated viscera
[103]. As a disadvantage of Schuster’s method, intestines
were frequently damaged and infected after patch removal.
So, instead of this material, Allen and Wrenn modified
Schuster’s technique and used silastic sac, which made it
easier for intestines to return into the abdomen; Moreover,
constant observation of gut condition was also available
[104]. Shermata et al. (1975) used a transparent silo which,
with the help of sutures, was attached to the abdominal
wall. Silo in a hanging position was able to facilitate bowel
reduction and decrease the degree of edema [160]. Since
1997, Springloaded and silastic silo became the first choice
for surgeons in management of gastrochisis when they
were not able to achieve primary closure [161]. Although,
enlarged abdominal wall defect, twisting of the bowel,
problematic final closure, dislodgment and intestinal ve-
nous congestion are the possible complications of silastic
silo placement technique [162, 163]. Cases of component
separation technique in treatment of gastrochisis are also
described [164, 165]. Results were promising, although
wound complications were still observed. In 2014, Ikoma
et al. reported the use of component separation technique
in the combination with double mesh (onlay and under-
lay) placement in infant with large gastrochisis [166].
Skin dehiscence was still observed after the operation as
a result of created skin flaps. As absence of umbilicus and
abdominal scar is a major concern for patients and their
parents, closure procedure for improved cosmetic appear-
ance with the preservation of midline umbilicus reported
by Patel is performed [167].

6. Conclusion.

Performing component separation technique for repair
of congenital abdominal wall defects, damages perforator
branches of epigastric artery (periumbilical perforators)
which puts vascularization of the skin at the risk. Only
pudendal artery branches and intercostal arteries are left
to supply the skin with the blood, which from our point of

28

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

view is insufficient. Accordingly, for successful treatment
of congenital abdominal wall defects, further research in
order to develop new operations techniques, as well as
search for the ideal biomaterials for the closure of the large
defects of anterior abdominal wall is essential. These bio-
materials should possess unique biological properties that
are important for tissue repair, including anti-inflammatory,
antimicrobial, antifibrosis, antiscarring, as well as a reason-
able cost and low immunogenicity.
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SUMMARY

CHALLENGES AND MANAGEMENT OF CONGEN-
ITAL ABDOMINAL WALL DEFECTS (REVIEW)

Chakhunashvili D.G., Lomidze N., Karalashvili L.,
Kikalishvili L., Chakhunashvili K., Kakabadze Z.

Thilisi State Medical University, Georgia

Management of congenital abdominal wall malforma-
tions is still a challenge in paediatric surgery due to vis-
ceroabdominal disproportion, large defects of abdominal
wall and immature abdominal cavity. Most of the patients
treated with primary closure need artificial substitutes
like patches or biomaterials for non-permanent abdomi-
nal wall closure. Patches represent the source of constant
infections and complications like separation of prosthesis
from fascia. Removal of these patches and ventral hernia
repair is essential afterwards. As for component separation
technique, this method helps to restore normal anatomy
of anterior abdominal wall, results in good cosmetic ap-
pearance, requires only one-stage operation procedure,
minimal skin flap advancement and is associated with lower
infection risk. Although, while performing component
separation technique, perforator branches of epigastric
artery (periumbilical perforators) are damaged and puts
the vascularization of the skin at the risk. Only pudendal
artery branches and intercostal arteries are left to supply the
skin with the blood, which from our point of view is insuf-
ficient. Accordingly, for successful treatment of congenital
abdominal wall defects, further research in order to develop
new operation techniques, as well as search for the ideal
biomaterials for the closure of the large defects of anterior
abdominal wall is essential. These biomaterials should
possess unique biological properties that are important for
tissue repair, including anti-inflammatory, antimicrobial,
antifibrosis, antiscarring, as well as a reasonable cost and
low immunogenicity.
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PE3IOME

JIEUEHUE BPOXJIEHHBIX JE®EKTOB IEPE]I-
HEM BPIOIIHOM CTEHKH (OB30P)

Yaxynamsuiu JI.I'., Jlomuasze H.B.,
Kapanamsuin JLI., Kukasumsuiu JLA.,
Yaxynamsuiau K.I'., Kakadanze 3.111.

Tounucckutl eocyoapcmeerubiti MeOUYUHCKUU YHUBepCU-
mem, I py3us

Jleuenne BpOXKICHHBIX Ne(EKTOB OPIOMIHON CTEHKH
0 Cceil ocTaeTcs aKkTyalbHOW MPOOIEeMOH TeauaTpudie-
CKOM xupypruu. B nociennue rozpl 1uiss XUpyprudeckon
KOPPEKIINH BPOXKACHHBIX Ie(EKTOB OPIOMTHONW CTCHKHU
MIPUMEHSIOTCS Pa3InuHbIe TPA(THI, IPEICTABISAIOMINE CO-
601t MeMOpaHbI, N3TOTOBIEHHBIE KaK U3 OMOIOTHIECKOTO,
TaK U CHHTETHYECKOro Marepuana. HecMoTps Ha moiry-
YEHHBIC B OONBIIMHCTBE CIy4aeB XOPOIINE PE3yJIbTaThl,
HEOOXOIMMO OTMETHUTD, YTO 3TH MEMOPaHBI ITPE/ICTABIISIOT
c000if MCTOYHHUK MOCTOSTHHBIX MH(pekunii. Kpome Toro,
OCJIOKHEHUSI, BO3HUKIIINE [TOCJIE TPUMEHEHHUsI MeMOpaH,
TpeOyIOT MX yJaJeHHUS U MOBTOPHON PEKOHCTPYKIUHU
nepenHel OpromrHON cTeHKH. Cpeau XUpyprudecKux
TEXHHK JJIS PEKOHCTPYKITUH TIepeaHeN OPIOITHON CTeHKH
B MOCIIEAHHUE TOJBI IPUOPUTETOM TIOJIB3YETCS TEXHUKA
pasneseHns KOMIOHEHTOB, KOTOpasi IOMOTAeT BOCCTa-
HOBHTHh HOPMAaJIbHYIO aHAaTOMUIO NEpenHe OpromHoN
CTEHKH W 3HAYUTEIBbHO CHU3WUTHh PUCK OCIOXKHEHHH.
OnHako, IpH ee BBIIIOTHEHUN HMEETCsl PUCK TTOBPEKIe-
HUA 1ep(QOopaTopHBIX BETBEH AMHUTAaCTPATbHON apTepuH,
YTO MOXXET NPUBECTH K HAPYLICHUIO KPOBOCHAOKEHUS
TKaHeH nepenHei OpPIOITHOW CTEHKH.

B pesynbraTe npoBeAEHHOrO aHajau3a HAay4yHOU JM-
TepaTypsl MO BOIIPOCY JICUCHHS BPOXKACHHBIX Ae(EKTOB
OpIOIIHON CTEHKH aBTOPAMH AETAETCS BBIBOJ, UTO JUIS
MX YCIIEUIHOTO JIEYCHUSI HEOOXOAMMBI JJalbHEHIIINE Hc-
CJICIOBAHMS C LETBIO Pa3padOTKH HOBBIX XHPYPIUIECKUX
TEXHUK, CIIOCOOHBIX BOCCTAaHOBUTH NEe(EKT mepenHeit
OpIOIIHON CTEHKH M CHU3WTh PUCK BO3MOXKHBIX OCIIOXK-
HEHHU; pa3paboTaTe yCOBEPIIEHCTBOBAHHBIN MaTepHa
JUISl pPeKOHCTPYKIIMU OOIIMPHBIX Te(PEeKTOB MepeaHeit
OPIOIIHOM CTEHKH, KOTOPHII XapaKTepU3yeTcs TPEXMEPHOM
CTPYKTYPOii, 0MOCOBMECTUMOCTHIO, TOPHCTOCTHIO, HI3KOH
MMMYHOTE€HHOCTBIO M TIPHEMIIEMOH CTOMMOCTBIO.
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SURGICAL PREVENTION AND TREATMENT OF POSTOPERATIVE
HYPOPARATHYROIDISM IN PATIENTS OPERATED ON THYROID GLAND

ISkrypko V., 'Pasko A., 'Churpiy I., ?’Kovalenko A., 3Zaplutanov V.

'Ivano-Frankivsk National Medical University, Ivano-Frankivsk, Ukraine, *Institute of toxicology
of Federal Medical-Biology Agency, S.-Petersburg, Russia, ’Department of Experimental Pharmacology,
Sechenov Institute of Evolutionary Physiology and Biochemistry Russian Academy of Sciences, S.-Petersburg, Russia

Thyroid gland (TG) diseases are among the most
common and occupy the second place in the structure of
endocrine system diseases after diabetes mellitus. The main
method of TG disease treatment remains the surgical one.
With the increase in the incidence of various forms of TG
pathology, the number of surgeries increases including
the ones performed at non-specialized in-patient facilities
leading to an increase in the frequency of postoperative
complications [5,8].

One of the most common specific complications after
surgeries on TG is postoperative hypoparathyroidism
(PHPT). It occupies a special place considering the se-
verity of manifestations and the difficulty in prevention.
It is usually caused by trauma or parathyroid glands
(PTG) removal, their blood supply disturbance, as well
as the development of fibrosis at the surgery site in the
long term [11].

Therefore, the improvement of existing technologies
and the development of new approaches to surgeries in
case of TG diseases are relevant today. The most common
method of postoperative hypoparathyroidism (PHPT)
surgical prevention is precision nature of surgical ma-
nipulations with careful adhering to tactical and technical
requirements for the operator: identify parathyroid glands
(PTQG) timely, mobilize gently, and keep their blood sup-
ply. However, it is often impossible to keep PTG intact
structurally and without ischemia due to the small sizes
of PTG and their vessels, anatomical and embryological
features of these organs localization, the consistency
and color similarity with fatty tissue, lymph nodes [4,5].

Today, most researchers recommend the injured PTG
to be left in situ and autotransplantation to be conducted
selectively in cases of their accidental removal. However,
this approach is not without contradictions. Even if al-
most all PTG are left in situ, transient and even continu-
ous PHPT still develops. Therefore, other researchers
recommend autotransplantation of the PTGs that are
considered nonviable. However, it is difficult to assess
the extent of their damage in practice due to blood supply
disturbance [3,6]. The commonly used method for PTGs
viability assessment based on the study of changes in
their external color cannot be considered reliable. Some
researchers conducted a study aimed at assessing the
influence of changes in PTG color after thyroidectomy
on PHPT development. The authors concluded that func-
tional impairment of PTGs that had changed the color
occurred only temporarily and functional restoration was
observed within a short period of time after the surgery.
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Autotransplantation of PTGs that have changed the color
is not recommended in the absence of other criteria for
autotransplantation. PTG physiological color in a typical
anatomical site also does not always guarantee normo-
calcemia. Such PTG can be detected as avascularized in
the course of pathohistological study and cannot function
after the surgery. Therefore, the color of the damaged
PTG is not the final criterion for its viability. The integrity
of its vascular pedicle should also be assessed [7,9,10].

Up to the present moment, a non-alternative method
of HPT treatment involves the use of exogenous
administration of medication, namely calcium salt,
vitamin D, its metabolites and/or analogues. This
provides an opportunity to achieve satisfactory disease
compensation in some patients [4]. However, method-
ological approaches and therapeutic agents not always
maintain stable homeostasis in patients with HPT. A
number of side effects and complications also occur
(multisystemic calcinosis, cataract, apyretic tetanus,
gastrointestinal diseases) [11].

The use of antihypoxic drugs is considered to be an
effective way of prevention and intensive therapy of
hypoxic (ischemic) damage due to surgery in clinics. An-
tihypoxic drugs weaken or completely eliminate hypoxic
disorders (hypoergosis) by maintaining and increasing
energy production in the system of mitochondrial oxida-
tive phosphorylation. These drugs also inhibit (weaken)
lipid peroxidation (LP) [1].

Considering the fact that Cytoflavin possesses the
mechanism of biochemical correction of tissue oxygen
transport and the consequences of hypoxic disorders, we
made an assumption about the prospects of its use during
TG surgeries in order to prevent and treat TG ischemic
and reperfusion injury.

The objective of the research was to develop and
evaluate the algorithm of prevention and treatment of
PHPT based on determining PTG viability and the use
of antihypoxant-antioxidant therapy in the postoperative
period.

Material and methods. The research was based on
the results of a comprehensive examination and treat-
ment of 60 patients with various TG pathologies. They
underwent inpatient treatment at the surgical department
of Ivano-Frankivsk Central City Clinical Hospital and
Ivano-Frankivsk Regional Oncology Center from 2015
to 2017. Their average age constituted 50.6 (46.6-60.2)
years. The variety of surgeries on TG was the following:
thyroidectomy was conducted in 53.3% of patients and
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thyroidectomy with central and peripheral lymph node
dissection was performed in 46.7 % of patients.

On admission to the hospital, all patients were
performed standard laboratory and instrumental ex-
aminations. General and ionized calcium, phosphorus
and parathormone (PTH) were determined as well as
ultrasound of the thyroid gland was performed to all
patients. Testing with thiobarbituric acid according to
E.I.LKorobeynikova was conducted in order to evaluate
the level of malondialdehyde (MDA). Diene conjugates
(DC) in blood plasma were measured according to V. V.
Havrylov method. Catalase was determined according
to A. Bakh and S. Zubkova. The catalase blood count in
healthy adults ranged from 9.52 to 12.92 mg of hydro-
gen peroxide per 1 ml of blood (mg H,0,/ml) [4,7]. The
principle of superoxide dismutase (SOD) determination
was based on nitrotetrazolium restoration by superoxide
radicals. One percent of nitroformazan formation block-
ing was considered as 1 relative unit (RU). SOD activity
of a healthy person ranged from 60 to 80 RU [2].

We proposed an algorithm for surgical prevention
and treatment of PHPT during thyroid gland surgeries
which consisted in the following. We performed a vi-
sual assessment of PTG intraoperatively and evaluated
each gland from 0 to 3 points according to the degree
of its viability affection. Thus, o points were given to
PTG with unchanged color and normal blood supply. 1
point was given to the PTG which somewhat changed
the color (it became brown) with partial blood supply
disturbance but with moderate bleeding when incised. 2
points were given to the gland that changed its color to
a dark brown with partial blood supply disturbance and
with minimal bleeding observed during incision. The
PTG which became dark brown or black, was completely
devascularized and without bleeding at the site of the
incision, was estimated at 3 points. Further approach to
each PTG was determined according to the number of
points. If the gland was evaluated at 0-2 points, we left
it in situ, since there was a high probability of main-
taining its function. If it was evaluated at 3 points, its
autotransplantation was performed.

The total score of each patient was calculated in order
to assess PHPT risk. The levels of PTH and Ca (general
and ionized) were also determined immediately after the
surgery.

The patient did not require correction and substitution
therapy when a total score was 0-3 and Ca and PTH levels
were normal. Ca and vitamin D, per os and antihypoxant
therapy were prescribed in case of a total score amounting
4-7 and lowered levels of Ca and PTH. Ca intravenously
and vitamin D, per os and antihypoxact therapy were
prescribed when a total score amounted 8-12 and Ca and
PTH levels were lowered.

Cytoflavin drug was administered in a dose of 10
ml per 200 0.9% NaCl intravenously once a day dur-
ing 7 days in the postoperative period for the purpose
of antihypoxant-antioxidant therapy. Cytoflavin is
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known to contain amber acid which increases tissues
consumption of oxygen and improves tissue respira-
tion by means of increase in electrons transport in
mitochondria, the reproduction of the proton gradient
on their membranes and shifting of oxyhemoglobin
dissociation curve to the right, that is, it enhances the
return of oxygen to the tissues. The drug activates
intracellular synthesis of nucleic acids preserving ribo-
somes apparatus, enzymatic processes of Krebs cycle,
promotes glucose disposal, synthesis and intracellular
accumulation of ATP and other high-energy com-
pounds. It also has antihypoxic properties, improves
blood oxygenation, limits the area of ischemic injury
and stimulates reparative processes [1].

Thyroid gland surgery
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Fig. Algorithm of differentiated surgical prevention and
treatment of PHPT

2 groups of patients were formed in order to evaluate
the effectiveness of the algorithm. Each group consisted
of 30 people. Patients of Group I (comparison group)
underwent surgery on thyroid gland according to gener-
ally accepted rules, that is, all identified PTGs were left
in situ as shown by existing standards. Patients of Group
II (main group) underwent interventions according to the
above-mentioned algorithm. 90.8% of possible PTGs
were identified in Group II. 93.6% of them were left in
situ, and 6.4% of them were autotransplanted into the
sternocleidomastoid muscle. Autotransplantation was
performed in 7 of 30 patients.

In order to obtain statistically significant data, the
patients in both groups were carefully selected so that
they did not differ statistically significantly in all the
characteristics that could affect the results of the study.

Statistical processing of the results was conducted
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using the standard program package “Statistica 10.0 for
Windows” (StatSoft, USA). The distribution of each of
the studied variables was checked for “normality” with
the use of Shapiro-Wilk test. Arithmetical mean (M)
and mean-square deviation (s) were used to describe
the variables with normal distribution. The description
of variables with the distribution different from the
normal one was performed using the median (Me) and
lower and upper quartiles (q1 and g3). The assessment
of significance of differences between the averages for
the samples with normal distribution was performed with
the use of Student’s t-test. Mann-Whitney test was ap-
plied for the comparison of the indices, the distribution
of which did not comply with the law of normality in
two independent groups. Critical significance point (p)
was considered to be 0.05 when checking the statistical
hypotheses in the research.
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Results and their discussion. Analyzing the inci-
dence of postoperative HPT symptoms (decrease in PTH
and Ca) immediately after the surgery, significant differ-
ences in Group II in comparison with Group I were not
noted. Thus, PHPT symptoms were detected in 53.3% of
patients in Group I and in 50.0% of patients in Group II.

Analyzing the dynamics of laboratory indices depend-
ing on the treatment, we noted more rapid progress to-
wards the normalization of ionized calcium, phosphorus
and parathormone in Group II of patients in comparison
with Group I. All the indices did not significantly differ
in Group II of patients compared to the indices of the
norm group, whereas significant abnormalities were
observed in some patients of Group I even in 6 months.
Thus, application of our algorithm contributed to faster
restoration of PTG function and normalization of calci-
um-phosphorus metabolism.

Table 1. Postoperative dynamics of laboratory changes in the patients operated on TG depending on the treatment

Patients operated on TG
§ Group I Group I1
E (n=16) (n=15)
1* day 7t day 1 month | 6 months 1*t day 7t day 1 month 6 months
2.24 2.24 222
5" 0 2.23 2.25 217, (2.18; 2.23 2.25 (2.12;2.33) (2.14; 2.32)
©d (2.16; 2.37) (2.14; (2.13;
= 2.21 2.35) p>0.05 p>0.05
£ g 2.38) p>0.05 2.36) 2.29)
S E | (2.11;234) p>0.05 p,>0.05 p>0.05
g E o p>0.05 | p>0.05 ' p>0.05 e e
&) '>0 05 p,>0.05 p,>0.05 p,>0.05
Py p;>0.05 p;>0.05 p,>0.05
0.93
0.87 (0.76; 1.08 1.12
< 0.83 1 (gz) (0.87; 098 1 097, 1.13) | (1.05; 1.16)
= (0.73; ) 1.07) 0.71 (0.87; o B
=3 0.72 p>0.05 p<0.05 p<0.05
2 g y 0.98) ‘ p<0.05 (0.63; 1.12) ‘ '
S E (0.62; 0.92) >0.05 p>0.05 p.50.05 0.88) p<0.05 p,<0.05 p,<0.05
= p,<0.05 p1<0.05 p,>0.05 p,<0.05
3 p,>0.05 p,>0.05
1.23
1.45 ) 1.18 1.12
g 1.67 (1.23; 1.68) (1.12; 1.56 (1.11; 1.23) (1.06; 1.16)
= 183 (1.32; 20.05 1.35) 1.82 (1.21; <0.05 20,05
<8 ) 1.83) p=y. p<0.05 | (1.54; 1.75) p=r. p=r.
2 £ (1.47;1.98) >0.05 p,>0.05 £.<0.05 2.03) p<0.05 p,<0.05 p,<0.05
= ' <0.05 e ' ' <0.05 <0.05
=% p; p >0.05 b, b,
L p,>0.05 p,>0.05
5 14.34 16.7 184 233 29.8
5 11.45 (12.3; (15.1; (15'4. (18.6;27.6) (24.7; 35.6)
g g 6.7 (8.8;13.4) 16.56) 18.6) 7.3 21 '6)’ p<0.05 p<0.05
£ 21 (5.8;8.6) p<0.05 p<0.05 p<0.05 | (6.3;8.2) p<d 05 p,<0.05 p,<0.05
E p,<0.05 p,<0.05 ’ p,<0.05 p,<0.05
p,<0.05 p,<0.05 p,>0.05 p,>0.05

note: p — the significance of difference in the indices on the 7" day, in 1 month and in 6 months
in comparison with the indices on the I* day;
p,— the significance of difference in the indices in 1 month and in 6 months in comparison

with the indices on the 7" day of the treatment;

D,- the significance of difference in the indices in 1 month and in 6 months in Group I in comparison with Group II;
P, - the significance of difference in the indices in 1 month and in 6 months in comparison with norm group
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Table 2. Postoperative dynamics of lipid peroxidation indices in the patients operated on TG depending on the treatment

Group I Group 11
Index (n=16) (n=15)
1%t day 7" day 1 month | 6 months 15t day 7" day 1 month 6 months
s | | am
6.42 (3.58; (3.32; 4.62 T -
8.62 8.58 5.12) 3.68)
MDA, (4.76; 6.73) 4.65) (3.12;
(6.17; (6.12; p<0.05 p<0.05
nM/ml 8.69) p<0.05 p<0.05 5.98)
10.59) 10.28) p,<0.05 p,<0.05
p>0.05 p,<0.05 | p,<0.05 p<0.05 pl<O 05 p1<0 05
,<0. ,<0.
P<0.03 | p>0.05 p,>0.05 | p>0.05
2.12 1.73 (igj dgi
4.84 é"l‘g. (217587) (211524) 4.95 5‘33_ 1.95) 2.09)
DC, RU (3.43; S ' ' (3.58; 7 p<0.05 p<0.05
4.84) | p<0.05 | p<0.05 2.98)
5.69) 5.73) p.<0.05 | p<0.05
p>0.05 | p.<0.05 | p<0.05 p<0.05 1 1
1 1 p,<0.05 | p,<0.05
p.<0.05 | p.>0.05 2 2
; 5 p>0.05 | p>0.05

note: p — the significance of difference in the indices on the 7" day,
in 1 month and in 6 months in comparison with the indices on the I*' day,
p,— the significance of difference in the indices in 1 month and in 6 months in comparison
with the indices on the 7" day of the treatment;
D,- the significance of difference in the indices in 1 month and in 6 months in Group I in comparison with Group II;
D;- the significance of difference in the indices in 1 month and in 6 months in comparison with norm group

Table 3. Postoperative dynamics of antioxidant system enzymes activity
in patients operated on TG depending on the treatment

Group I Group I1
Index (n=16) (n=15)
1+t day 7%day | 1 month | 6 months | 1% day 7% day 1 month 6 months
(zgg 9.78 10.12 10.56 (9.24;
545 6.65 9 .83), (8.69; 538 9.76 (8.33;11.2) 12.35)
CATmg | @34 | G | s | 100D | G | 687 p<0.05 p<0.05
Ho/m | 599 | 799 <005 | PO0s | Soi | 1087) p<0.05 p,<0.05
2 ' p<0.0s | Pt | p<0.05 | 7 p<0.05 p,<0.05 p,<0.05
PRI p 2005 p,>0.05 p,>0.05
49.15 53.98 61.98 (56.5; 65.13 (58.7,
o1 | 4LIS | G8T | @LT | o | 4987 65.72) 69.87)
(o7a: | G4T | 5378 | 5892) | (L) 078 p<0.05 p<0.05
SOD,RU | 5ot | 48.76) | p<005 | p<0.05 | 30 | 58.72) p<0.05 p,<0.05
' p<0.05 | p,<0.05 | p,<0.05 ' p<0.05 p,<0.05 p,<0.05
p,<0.05 | p,>0.05 p,>0.05 p,>0.05

note: p — the significance of difference in the indices on the 7" day,
in 1 month and in 6 months in comparison with the indices on the 1*' day;
p,— the significance of difference in the indices in 1 month and in 6 months in comparison
with the indices on the 7" day of the treatment;
D,- the significance of difference in the indices in 1 month and in 6 months in Group I in comparison with Group II;
D, - the significance of difference in the indices in 1 month and in 6 months in comparison with norm group

Analyzing the dynamics of lipid peroxidation indices
depending on the treatment, significantly lower indices
were noted in Group II of patients on the 7" day in com-
parison with Group I. All the indices in Group II were not

significantly different from those in the norm group in one
month. Thus, the use of our algorithm, namely the medica-
tion with antioxidant antihypoxant action contributed to a
faster reduction of peroxidation products.
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The study of mechanisms of antioxidant system (AOS)
functioning provides an opportunity to regulate the pro-
cesses of lipid and protein peroxidation.

In the course of the conducted research we noted sig-
nificantly higher indices of catalase and SOD both on the
7™ day and in 1 month in the patients who took Cytoflavin
in addition to the background therapy. Antioxidant effect
of Cytoflavin is based on the ability to increase cellular
anti-oxidants levels due to the active component, namely
amber acid. Cytoflavin also indirectly stimulates the syn-
thesis of low molecular weight antioxidants (ubiquinone,
a-tocopherol) [1].

Cytoflavin application in the comprehensive treatment
of patients operated on TG provided a reduction of time of
oxidative stress correction by preventing the growth of free
radical oxidation activity and the formation of oxidative
protein modification products with simultaneous stimula-
tion of antioxidant defense system.

Analyzing the long-term effects of our algorithm ap-
plication, we noted that HPT was transient in the patients of
Group II and the level of PTH and ionized Ca normalized
in a month, whereas decreased PTH and ionized Ca was
found in 16.7% of patients in Group I even in 6 months,
that is permanent HPT was observed in those patients.

Conclusions. The use of our proposed algorithm
(intraoperative assessment of PTG viability and antihy-
poxant-antioxidant therapy in the postoperative period)
significantly reduces the frequency of permanent PHPT
justifying indications to its application.
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SUMMARY

SURGICAL PREVENTION AND TREATMENT OF
POSTOPERATIVE HYPOPARATHYROIDISM IN
PATIENTS OPERATED ON THYROID GLAND

ISkrypko V., 'Pasko A., Churpiy L., 2’Kovalenko A.,
3Zaplutanov V.

Ivano-Frankivsk National Medical University, Ivano-
Frankivsk, Ukraine; ’Institute of toxicology of Federal
Medical-Biology Agency, S.-Petersburg, Russia, ’Depart-
ment of Experimental Pharmacology, Sechenov Institute
of Evolutionary Physiology and Biochemistry Russian
Academy of Sciences, S.-Petersburg, Russia

The objective of the research was to develop and
evaluate the algorithm of prevention and treatment of
postoperative hypoparathyroidism (PHPT) based on de-
termining parathyroid glands (PTG) viability and the use
of antihypoxant-antioxidant therapy in the postoperative
period. The research was based on the results of a com-
prehensive examination and treatment of 60 patients who
were operated for thyroid gland diseases. The patients
underwent inpatient treatment at the surgical department of
Ivano-Frankivsk Central City Clinical Hospital and Ivano-
Frankivsk Regional Oncology Center from 2015 to 2017.

We proposed an algorithm for surgical prevention and
treatment of PHPT during thyroid gland surgeries which
consisted in the following. We performed a visual assess-
ment of PTG intraoperatively and evaluated each gland
from 0 to 3 points according to the degree of its viability
affection.

If the gland was evaluated at 0-2 points, we left it in situ,
since there was a high probability of maintaining its func-
tion. If it was evaluated at 3 points, its autotransplantation
was performed. Cytoflavin drug was applied in a dose of
10 ml per 200 0.9% NaCl intravenously once a day dur-
ing 7 days in the postoperative period for the purpose of
antihypoxant-antioxidant therapy.

2 groups of patients were formed in order to evaluate the
effectiveness of the algorithm. Each group consisted of 30
people. Patients of Group I underwent surgery on thyroid
gland according to generally accepted rules. Patients of
Group II underwent interventions according to the above-
mentioned algorithm.

The use of our proposed algorithm (intraoperative as-
sessment of PTG viability and antihypoxant-antioxidant
therapy in the postoperative period) significantly reduces
the frequency of permanent PHPT justifying indications
to its application.

Keywords: postoperative hypoparathyroidism, as-
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sessment of parathyroid glands viability, antihypoxant-
antioxidant therapy, cytoflavin, prevention, treatment.

PE3IOME

XUPYPITMUYECKASI TIPOPUTIAKTUKA U JIEYE-
HUE MOCJEONEPAIIMOHHOT'O THITOIAPA-
THPEO3A Y BOJIbHBIX, OIEPUPOBAHHBIX HA
U TOBUIHOM KEJIE3E

!Ckpunxo B.J., 'Tlacbko A5, 'Uypnuii UK.,
Kosasienko A.JL., 3amiyranos B.A.

' Heano-Dpankosckutl HAYUuOHATbHbLI MEOUYUHCKULL YHU-
eepcumem, Vkpauna; *Uncmumym moxcuxonouu Dede-
PanvbHo20 Meduko-ouonozuyeckoeo azenmcmea, Cankm-
Iemepbype,; Poccus; SHucmumym seonoyuonnot ¢u-
suonoeuu u ouoxumuu um. U.M. Ceuenosa Poccuiickoii
akademuu Hayx, Cankm-Ilemep6ype, Poccus

Lenplo 1aHHOTO MCCIENOBaHUS SBUIACh pa3paboTka
U anpoOanust anroputMa npoGuIaKTUKH U JICUSHUS T10-
CJICOTIEPAIIMOHHOTO FMIIONIapaTupeo3a Ha OCHOBAHUH OITpe-
JICJICHHsI J)KU3HECIIOCOOHOCTH MapaliuTOBUIHBIX JKeJe3
U VCIIOJIb30BAHUSI AaHTUTUIIOKCAHTHO-aHTHOKCHIAHTHOW
Teparuy B MOCJICONEPAIMOHHOM TIEPUOJIE.

[IpennoxxeH alropuTM XUpPyprayeckord MpopuiIaKTy-
KA W JIGYCHHS IOCJIEONEePallMOHHOTO THITONapaTHpeo3a
IpU ONepauusX Ha HIMTOBUIHON jkele3e, KOTOpPBIH 3a-
KJIIOYaJICs B CJEAYIOIEM: HMHTPAONEPAMOHHO MPOBO-
JUJIach BH3yaJjbHAsl OIICHKA MapalluTOBUIHBIX KEIe3 C
OLIEHKOW MX cocTosiHus B Oamax (ot 0 mo 3) mo crere-
HH HapylIeHui ee xu3HecrnocoOHocTH. Ecnu cocrosinue
oreHUBaIOCh B 0-2 Oasuia - sxesie3y 0CTaBJIsUIH in Situ, Tak
KaK CYyILECTBYET BBICOKAs BEPOSTHOCTb COXPAaHCHHs e
¢ynkimu. [Tpu onenke »xeses3sl B 3 0amia MpoBOIUIIACH
ee ayToTpaHCIUIaHTalus. B mocieonepaiioHHOM Tepu-
OfI€ C LIeJIbI0 aHTUTUIIOKCAHTHO-aHTHOKCHIAHTHO! Tepa-
UK TPUMEHsUTH ripenapar iuroduasus no 10 mir Ha 200
0,9% NaCl B/B 1 pa3 B CyTKH Ha MPOTSHKEHUN 7 JTHEH.

[Ipoananu3npoBaHbl pe3yNbTaThl KOMILIEKCHOTO 00ce-
JoBaHUS U JedeHus: 60 GONBHBIX, MPOONEPHUPOBAHHBIX O
NOBOJy 3a00JICBaHUN HIMTOBHHOM JKeJNe3bl, KOTOpbIE Ha-
XO/IMIIMCh HA CTAllMOHAPHOM JICYEHWH B XUPYPrHYECKOM
oraeneHnu MBaHo-OpaHKOBCKON LEHTPAIbHOM MOPOACKOH
OospHMIBI U [IprKaprnarckoM KIMHHYECKOM OHKOJIOTHYe-
ckoM 1ieHTpe Ykpaunsl B 2015-2017 rr. J{nst onerku 3¢ dexk-
THBHOCTH aJITOPUTMa JIedeHHs] C(hOPMHUPOBAHO JIBE TPYIIIIBI
1o 30 4enoBeK B KaX10i: OOJIbHBIM EPBOH TPYIIIBI XUPYP-
TMYECKOe BMELIATeNIbCTBO Ha IIIMTOBU/THOM JKeJie3e BBINOJI-
HSJIOCH 110 OOIIETTPUHSTHIM TEXHOJIOTHSIM, & BTOPOU TPYIITIBI
— COIJIACHO MPEJIOKEHHOMY aJITOPHTMY.

YcTaHOBIICHO, YTO MPUMEHEHHUE MPEAJIOKEHHOTO all-
ropuT™Ma (MHTpaonepalnuoHHas OlleHKa KU3HECII0COOHO-
CTH MapaIIUTOBH/IHBIX XeJe3 U aHTUTUITIOKCAHTHO-aHTH-
OKCHJIAaHTHAsl Teparusi B IMOCJICONEePALMOHHOM MEPHOJIE)
JIOCTOBEPHO CHHIKAET YacTOTy IOCJICOIEPAIIMOHHOTO
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I'MIEPTEH3USA BEPEMEHHBIX, ACCOIIMUPOBAHHAS
C TMITEPTOMOIIMCTEMHEMHUEN MEPBOI'O TPUMECTPA BEPEMEHHOCTH

"Tycynkanues A.bB., 'Taiinaii A.H., 'BepmaraméeroBa C.K., 2Anuronne P.

3anadno-rkazaxcmanckuii 2ocyoapcemeennviil meouyunckuil yrueepcumem um. Mapam Ocnanosa,
Kagheopa axyuepemea u cunexonozuu Ne2, Akmobe, Kazaxcman,; *Jlumosckuil ynusepcumem nayx 300p08bsi,
omoen akywiepcmea u eunexonozuu, Kaynac, Jlumea

OmHOM U3 OCHOBHBIX MIPHYHH, BEIYINX K CEPhE3HBIM
3a00JIeBaHUSAM, JITUTEIBHON WHBATUIHOCTH U JICTATBHO-
My HCXOIy MaTepeill M MIIAZICHIIEB SIBIISIOTCS TUIICPTCH-
3WBHBIC HapymieHus [33], Mo MpUYHHE KOTOPHIX MpH Oe-
pPeMEHHOCTH cTpanatoT okoso 10% OepeMeHHBIX B MUpE
[12,31]. Ora rpynma 3aboneBaHuii 1 MATOIOTHUH BKIIIOYAET
B cebs mpesknamriicuto, sxiamncuro, HELLP-curapoMm,
TeCTAlHOHHYIO THIIEPTECH3UIO H XPOHUIECKYIO THIICPTCH-
3uto [31]. Tlpesknammcust sSBASETCS OJHUM U3 TSKEIbIX
OCIIOKHCHHN OEpeMEHHOCTH, OJHAKO IO CEi NCHb HET
OJIHO3HAUHBIX JIaHHBIX O €€ ATHUOJIOTUU [26], XapaKTepu-
3yeTCsl MOBHIIICHHBIM apTepHalbHBIM JaBICHHUEM, IIPO-
TEUHYpHEH U, B psIC CIIy4acB, BOSHUKHOBEHUEM OTCKOB
[25]. be3 Haanexanieil 1 CBOEBPEMEHHOMN MOMOLLIM Tpe-
SKJIAMIICUS TIPOTPECCUPYET 10 Oojee TSHKENOH cTaiwu,
M3BECTHOW KaK IKIIAMIICHS, KOTOpPasi COMPOBOKIACTCS Te-
HEepPaJIH30BaHHBIMH CYJJOPOTaMHU U JPYTUMH CEPhE3HBIMU
HApYyIICHUSIMHA, BKJIFOYAs Pa3BUTHE TeMOJIN3a, MTOBBIIIC-
HUE TIOKa3aTeneil (hepMEHTOB NICUCHH M HU3KUH YPOBEHB
tpomborroB (HELLP), remopparudeckuii Wi UIIEMHU-
YECKUIl HHCYIIBT, TOBPEKICHHUE TICUYCHH, TIOYCK U OCTPHIN
pecniuparopHslil quctpecc-cunapom [11,14,19,23]. Ipe-
9KJIAMIICHS, OOBIYHO, pa3BuBaeTcs mocie 20-HeaenbHON
OepeMeHHOCTH [23] U ABNSIETCS OMHON U3 YACTHIX IIPUIUH
JUTST MHOYKIIMA POIOB B CPOKE MO 34 HEIeNb TeCTaIliH,
YTO MPUBOAMUT K MOBBIIMICHUIO PUCKOB 1Js 1uioza [33].
[peskmamricust BKITIOUAeT B ceOs MHOXKECTBO (HhaKTOPOB
PHUCKa, TAKUX KaK THICPTOHUS IpH OEPEeMEHHOCTH, TUa-
0eT, ayTOMMMYHHBIC HAapyIICHUS W MPEIKIAMIICUS TPU
npensiaymux OepemenHoctsax [4,27]. K coxanenuto,
OOJNBITMHCTBO TPEITaraéMbIX MEPBUYHBIX CPEICTB IIPO-
(WIaKTUKH, BKJIIOYas TEpOpalbHBIC AaHTHOKCHIAHTEI,
UETY, acCUPUH U OTPAHUYCHUS aKTUBHOCTH HE MMEIOT
JToKa3aHHOM 3 dexTuBHOCTH [5,13,18,28,30].

[pesknamricus pa3BuBaercs mocie 20 Hexenb recra-
WU, OTHAKO MHUIIUUPOBAHUE COOBITHIA, KOTOPHIC IIPUBO-
IIIT K Pa3BUTHIO OOJIC3HU, TIPEAITOTI0KUTEIIEHO HAYHHALT-
cs BO BpeMs UMIUIaHTauuu [8].

Tomorcrenn (I'Ll) siBsieTcs MeTabOJIMTOM He3ame-

40

HUMOM aMHHOKHCIIOTHI - METHOHHHA. YPOBEHb T'OMOILHU-
CTEHHA B KPOBHU 3aBUCHUT OT MUTAHUSI, B TOM YHCJIIC NTPH-
ema (ojaroB M KoOasllaMHWHa, a TAK)KE€ I'C€HETHYECKUX
nonuMop¢$u3MoB, Takux kak 677 C/T usmeHeHne rena
MTHFR. Bo Bpemsi 6epeMEHHOCTH B HOpME YPOBCHB
TOMOLMCTENHA UMEET TeHACHIUIO K cHIKeHuto. CHu-
JKEHHE IMPOUCXOJUT, OOBIYHO, Ha TPaHMIE MEPBOTO U
BTOPOTO TPHMECTPOB OEPEMEHHOCTH, 3aTeM OCTaeTCs
OTHOCHUTENIbHO cTabuiIbHBIM. HopManbHbIE ypOBHH TO-
MOIIMCTENHA BOCCTaHABINBAIOTCS CIycTs 2-4 JHS T10-
cie posoB. CUnuTaCTCS, YTO CHIDKEHUE YPOBHS TOMOIIH-
CTeHHa IpHU OEPEMEHHOCTH OJIaronpHUsITCTBYET KPOBOO-
Opamenuto [29].

Uccnenosanus [2,7,15] nokaszanu, 4To ypoOBEHb ChIBO-
POTOYHOTO TOMOILMICTENHA ITOBBIIIEH IPH ITPEIKIAMIICHHU B
CPaBHEHHH C HOPMOTEH3MBHBIMHI OEpEeMEHHBIMHU. YPOBEHb
romonucTenHa ooee 10 MkMonn/it (10.8+3.785 MKMOIIB/1T)
BCTpEYaJICsl HAMHOTO Yalle U ObUT CTATHCTHYECKH 3HAYNM
(p<0.05) y GepeMEeHHBIX ¢ TPEIKIAMIICHEH B CPAaBHCHUHU
C HOpPMOTEH3WBHBIME OepeMeHHbIMU [1,21]. ['mmepro-
MOIIMCTENHEMHUYECKHE COCTOSHUS NMpH OEpeMEHHOCTH
BIIMSIIOT HA COCTOSIHNE OEpeMEHHOH | II0/1a, TOBPEkKAas
HWHTHMY COCY/IOB, TPUBOAS K TEMOIMHAMHYECKIM 1 METa-
GonmueckrM HapyieHusiM. MeraOonnieckue HapyIeH s
BCJIE/ICTBME AaTAaKOBAaHHONH MHTHMBI COCYJOB IUIAIICHTHI
XapaKTepU3yIOTCs M3MEHEHHEM OOMEHa JUIMHHOIIETI0ued-
HBIX MOJIMHEHACHIICHHBIX JKUPHBIX KHCIIOT, yCUINBAIOT
arperanuio TpOMOOIIUTOB ITOCPEICTBOM CHIDKEHUS CHH-
Te3a SHJOTEIMEM PEIAKCHPYIOLIETo (GakTopa 1 OKChaa
a30Ta, MHIAYKIUU TKAHEBOTO (aKTOpa M CTHUMYIISIIHH
nponudepanuy IIagKOMBIIICYHBIX KIETOK. DTH MpO-
LecChl NPUBOAAT K IeMOAMHAMHYECKUM HapyIICHUSIM
B mianenre [1,22].

Lenp uccnenoBanHus - OLIEHKA BIMSHUS TOMOLMCTENHA
Ha pPa3BUTHE TMIIEPTEH3UH, CBI3aHHON ¢ OEPEMEHHOCTBIO.

3ajaun MCCIEIOBaHMA: 1) ONpeneNTuTh yPOBEHb
roMonucTenHa y 6epemeHssIx B [ TpuMectpe; 2) onpe-
JICJIUTh 9acTOTY PA3BUTHS MPEIKIIAMIICUH; 3) U3YyUUTh
CBSI3b MEXIy yPOBHEM IOMOLMCTEHMHA M Pa3BUTHEM
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MPE3KIIAMIICUH; 4) ONpeieUTh TPOTHOCTHYECKHIE YPOBHU
TOMONIUCTECHHA JJI Pa3BUTHA IPEIKIIAMIICHUU.

Marepuan u mMetonasbl. [IpoBeseHO OTHOIEHTPOBOE
MPOCIEKTUBHOE KOTOPTHOE HccaenoBanue. Mecnenyemoie
0TOOpaHbI METOJIOM ITPOCTOMN CITy4aiiHOM BHIOOPKH ITyTEM
reHepalyu cirydaiHeIx yncen. MccnenoBanue ono0peHo
JIOKQJIBHBIM ATHYECKU KOMUTETOM 3aIaHO-Ka3aXxCTaHCKO-
TO roCy1apCTBEHHOI'0O MEJUIIMHCKOT'O YHUBCPCUTCTA UM. M.
Ocnanosa (mpotokon N12 ot 28.12.2015 ).

OmnpeneneH UCXOIHBINH YPOBEHb TOMOIMCTEHHA Y UC-
CIIeTyeMBIX, 3aTeM B 3aBUCHMOCTH OT €TI0 YPOBHsI OepeMeH-
HBIC pa3lCJICHbI HA 2 rpynribl: OCHOBHAA - C MOBBINICHHBIM
ypoBHEM romoiucternHa (>10 MKMOJIB/) U KOHTPOJIbHAS
rpynmna - ¢ HOpMaJIbHBIM YpOBHEM romorcrernHa (<10
MKMoub/i) [1,21], mocinie 4ero nmpoBOAMIICS KOHTPOIIb 3a
Pa3BUTHUEM ITPEOKITIAMIICUU.

Kpurepun BKIIOUEHHS B UCCIIENIOBAHUE: COTIace Ha
yudacTue; Bo3pact ot 18 10 35 siet; onHorutonHast OepeMeH-
HOCTh; CPOK OCpEeMEHHOCTH 710 14 Hemelb.

KpI/ITepI/II/I HCKIIIOYCHUA: OTKa3 OT y4acCTus; MHOIO-
TI0/iHast 0EpEeMEHHOCTh; Bo3pacT muaamie 18 u crapiie 40
JICT, CaXﬁprIﬁ )11/136eT U TUNICPTCH3UA B aHAMHE3C; UHJICKC
maccel Tena (MMT) Boime 35; Hanmiuue ayTOMMYHHBIX 3a-
00JIeBaHMIT; XPOHUYCCKHIE 3a00ICBaHUS MTOYCK.

I[J'I}I AUATrHOCTUKU MNPEIKIaMIICUU HCITOJIb30BaHbI
KPUTEPUHU: apTepuabHas TUIepTeH3us (Jierkas) - CUCTO-
nudeckoe aprepuansHoe nasnenue (CAJl) >140 MMm.pT.cT.
W/WIIM IUaCcTONNYecKoe apTepuanbHoe nasieHue (JAJ])
>90 MM.pT.CT. IPH ABYKPATHOM U3MEPEHHUH C HHTEPBAJIOM
He MeHee 30 MUHYT; TsDKesas apTepuanbHas THIepTeH-
3us - JIAJ >110 MM.pT.CT. IpU IBYKPAaTHOM U3MEPEHHUH C
unTepBanoM He MeHee 30 MmuHyT uinu CAJ[ >160 MM.pT.CT.
IpU IBYKPaTHOM HU3MEPEHHH ¢ MHTEpBajioM He MeHee 30
MUHYT; nipoternypust >0.3 r/cyT wiu 0.3 1/1 B AByXKpar-
HOM aHajM3e MOuH, 3a0paHHOM C MHTEpBaJIOM B 4 daca.
XpoHuuecKasi apTepualibHasi TUIIEPTSH3MsI - apTepualibHas
THIIEePTEeH3HUs, IUarHoCTHpoBaHHas 10 20 Hesenns 6epeMeH-
HOCTH, COXpaHsIonasics 6omnee 4eM 6 Heslesb Mocie POIoB.
FeCTaL[I/IOHHa)I TUTICPTCH3UA - 3TO T'MIICPTCH3UA, BOSHHUKA-
tomas mocsie 20 Hesenb OepeMEHHOCTH M COXPaHSIOIIAsCS
He Oosee 6 Henelnb mocie poaoB. Jlerkas mpeskiamIcHs
- JIeTKasi apTepuanbHas TUIEPTEH3U U MPOTEUHYPUs C
HC3HAYUTCIBbHBIMUA HUJIW YMEPCHHBIMU OTCKaMH WJIN oe3
TaKoBBIX. TspKesas MpesKIaMIcus - TsHKenasi apTepualb-
Hasi TUIIEPTEH3HUs C IPOTEUHYPUEH, TeHEPAIN30BaHHBIMY,
OBICTPO HAPACTAIOIIMMU OTEKaMHU WM 0€3 TAKOBBIX, HIIH
apTepualibHasi TUIIEPTEH3Us Pa3JIMUHOMN CTETIEHU TSKECTH
C IPOTEUHYPHUEH, COMPOBOKIAOIIECICS CUIIBHON TOJIOBHOM
00JI1b10, HAPYILICHUEM 3PEHHSI, OTEKOM JIHCKa 3PUTEIILHOTO
HEepBa, 0OJIBIO B AIHUracTPaIbHOW 00JIACTH /WM TOILIHO-
TOH, pPBOTOM, CY/IOPOKHOM FTOTOBHOCThIO, T€HEPAJIU30BaH-
HBIMH OTeKaMu, onuroypueii (menee 30 mir/4ac nim MeHee
500 M1 Mouw 3a 24 yaca), 00JIe3HEHHOCTHIO MPH MaJIbIIAIIIH
MEUCHHU, KOTUYECTBOM TpoMboruToB Hinke 100x10°/1, mo-
BBIIICHHEM YPOBHSI IEUCHOYHBIX (PEPMEHTOB (aIaHHMHAMH-
HoTpaHcdepasa - AJIT win acnaprar-aMuHOTpaHCepasbl
- ACT Boire 70 ME/n), HELLP-cunapomom. Dxamricust
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- MPUCOCAUHCHUEC K MPCOKIaMIICUU T'CHEPATIU30BaHHBIX
CYZOPOL, HE CBA3aHHBIX C HEBPOJIOTMUYECKOM WM APYTrou
natonorueii [3,24].

Hcnonp30BaHbl ClIeyIONIME METOJbI UCCIICIOBAHMS:
ONpOC - yTOUYHEHHE CEMEHHOro aHaMHe3a U KayecTBa
JKU3HM, HAJIMYUS XPOHUYECKHUX 3a00JeBaHUM, BO3pPACT
Havaja MEHCTpYalllu, XapaKkTep MEHCTPYaJIbHOTO IIHKJIa,
YTOYHEHHE MCX0/1a MPEbIIYINX OepeMeHHOCTEH, Kajl00
MIPH KaKJI0M 00CTIeIOBAaHUH; HU3MEPEHNE MacChl Teua (KT)
u pocta (cM), pacuer uHaekca maccel Tena (UMT), usz-
mepenue CAJl u JIAJl ¢ momoripio churMomManomerpa
B MUJUTUMETPAX PTYTHOTO CTOJ0a (MM.PT.CT); KOHTPOJIb
OTEKOB - CyOBbEKTHBHAsI OIICHKA MCCJEIyeMOW M Iaiib-
MaTOPHBIA KOHTPOJIb; ONPEACICHUE POTEHHYPHUH MOCIIE
3a0bopa yTpeHHEH cpeqHed MOPIUU MOYU B CTCPUIIb-
HBII KOHTEWHep, Ha aHanmu3arope Uriscan Optima (YD
Diagnostics, FOxxuas Kopest); onpenencaue AJIT u ACT
MPOBOJIMIIOCH TTOCPENCTBOM 3a0opa 5.0 M1 KpOBH ocie
HOYHOTO TojiofaHus B BakyyMmHble mpooupku AVATUBE
¢ renem-aktuBaropoM (OxoPapmUuTtepueimmmn, Kazax-
CTaH), 3aTeM KoiruecTBeHHoe onpenenenue (ME/m) AJIT
n ACT onnoumenHbiMu peaktuBamu (Randox Reagents,
BenukoOpuranus) Ha aBTOMaTHueCKOM OMOXMMHYECKOM
ananmuzarope RX Imola (Randox Reagents, BennkoOpura-
Hust). [1y1s onpenenenys ypoBHS TPOMOOIIUTOB TPOBOIMIICS
3a0op 5.0 mu1 kpoBu B BakyymHble npooupkun AVATUBE
K-2 EDTA (Oxo®apmUuTepHeiniai, Kazaxcran), 3atem
KOJIMYECTBEHHBIN anamu3 Tpombormtos (10%/1) Ha aBToma-
truueckoM ananuzarope 5 DIFF MEK-7222 (NihonKoden,
Snonus).

3a00p KpOBH ISl ONpPEACIICHUSI YPOBHSI TOMOIIH-
CTE€HHA BBIMOJHAJICA METOAOM BCHCITYHKIHUH 1 C60pOM
oOpasia 5,0 mi1 B BakyymHbIi koHTeitHep AVATUBE (Qko-
®DapmUuTepreiinmn, Kazaxcran) ¢ reseM-akTUBaTOPOM
I0CJIE HOYHOIO roJIofaHus; 3a 14 nHell 10 ucciae oBaHus
3amnperaics npueM Qosuiaros, mpenaparoB mwin 01oa0-
0aBoK, copiepKaIux S-aJAeHO3UI-L-METHOHNH, aJTKOTOJIs,
KypeHue; 3a 24 yaca HCKIIIOUEHBI MsICO M Oorarast OeJIkoM
numia, Tomarsl. LlentpudyrupoBanue o0pasnos u otene-
HHE (OPMEHHBIX 3JIEMEHTOB MPOBOAMIOCH He To3/1Hee 30
MHHYT CITyCTs rociie 3a00pa KpoBu. ChIBOPOTKA XpaHHUIIACh
npu temmneparype -20°C He Oosee 8 Hezenb. YpoBeHb ro-
MOIIMCTCHHA OIIPEACIISIICS METOIOM HMMYHO(DEPMEHTHOTO
aHaJin3a ¢ MOHOKJIOHAJIbHBIMH aHTUTEIaMU, PCAKTUBaAMU
Homocysteine EIA microtitre plate ELISA (Axis-Shield
Diagnostics Ltd, [llotnanaunsi) Ha aBTOMaTHYecKOM aHa-
nuzarope Dialab ELX808IU (Dialab, ABctpust).

Crarucruueckast 00paboTKa JaHHBIX MPOBECHA C HC-
nonb3oBaHueM nporpaMmel STATISTICA 12. Bug pacripe-
nenenust onpenereH MetonoM Shapir-Wilk. Jlnst maHHbIX
C HOPMaJIBHBIM pacIpeesieHHeM PacCUUTaHbl CPEeIHHUE
3Ha4YCHMs, CTAHJAPTHOE OTKJIOHEHHUE, JOBEPHUTEIbHBIN
unTepsan (JAW). [Ins npoBepku rumoTesbl A KOJIHUe-
CTBEHHBIX JAHHBIX MPUMEHEH t-kpuTtepuil CThrofeHTa st
HCE3aBUCUMBIX I'PYIIIT C HOPMAJIBHBIM PACIIpCACIICHUCM,, 1JIs1
HEHOPMaJIBHOTO pacilpeiesieHHs IpoBe/ieH TecT MaHHa-
YutHu. /{15 kauecTBEHHBIX TaHHBIX ONpE/EieHa YacToTa
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Tabnuya 1. Obwas xapakmepucmuxa epynn

IMoBbimennsbrii I'L] Hopmanbhbrii I'L]

IMoka3zaresnn n=98 n=187 P
TOMOITUCTENH (MKMOJIB/JT) 16.83£5.55 (4.87-6.46) 5.784+2.2 (2.0-2.45) <0.05
BO3pacT (JIeT) 28.26+5.23 (4.59-6.09) 28.7244.53 (4.12-5.05) =0.49
COIMAJIBHBIN CcTaTyC:
paboratomire 56.2% (55) 50.2% (94)

He paboTaromiue 36.7% (36) 43.9% (82) -
CTY/ICHTEI 7.1% (7) 5.9% (11)
THIIEPTEH3UsI B CEMEHHOM 11.2% (1) 14.9% (28)
aHaMHe3e
MeHapxe (Jier) 13.57+1.22 (1.07-1.42) 13.48+1.38 (1.25-1.54) =0.18
MEHCTpPYaJIbHbIN LUK
HOpMa 99% (97) 97.3% (182)
HapyIICHHE 1% (1) 2.7% (5)
[IEPBOPOISLINE 26.5% (26) 16.6% (31) )
[IOBTOPHOPOSALIUE 73.5% (72) 83.4% (156)
abopTHI B aHAMHE3E 27.6% (27) 22.5% (42) -
BBIKU/IBIIIY B aHAMHE3€ 21.4% (21) 22.4% (42) -
UMT 23.08+4.44 (3.89-5.16) 23.1343.97 (3.61-4.42) =0.201
Tabnuya 2. Hcxoo 6epemennocmu
i i )
Moxasareu Hobimennbii ' Hopmanbubiii '] OP 11 95%
n=98 n=187 p-3HAaYeHHne
CaMOMPOU3BOJIbHBII a60pT 7(7,1%) 3 (1,6%) 4,407 (Il),zl(? ?)-216’671)
oruodIIee TIOHOE SHII0 4 (4,1%) 1 (0,5%) 7,633 (0:865_67’364)
p=0,491
MPEXKAEBPEMEHHBIE POJIBI o N 9,541 (2,132-42,691)
(<37 Henenp) 10 (10,2%) 2 (1L,1%) p=0,0006
POIIBI B CPOK o o 0,784 (0,698-0,881)
(37-41 nenens) 74 (75,5%) 180 (96,3%) p<0,05
3ano3ganbie ponsl (>41 o o 1,148 (0,603-54,311)
HEeJIeIH) 3 G.1%) 1(0,5%) p=0,119

BcTpeuaeMocTd (%), TOYHBIN ABYCTOPOHHUN KpUTepuit
®dumepa 1 oTHOCUTENbHBIN puck (OP) Ha ocHOBE TOrUCTH-
YECKOT0 PerpecCHOHHOro ananusa npu 95% JIU.

Pe3yabraTsl U uX o0cy:kaeHue. B uccienoBanue
BKJIIOUYEHBI 285 OepeMeHHBIX, U3 HUX C IOBBIIICHHBIM
yposaeM I'L] (>10,0 mxmosn/i) 98 (34,4%) OepeMeHHBIX,
¢ HopmasibHbIM ypoBHeM 1] (<10,0 mxmomw/n) - 187
(65,6%). YpoBeHb TOMOIMCTEHHA B TPYIIIIE C TOBBIIICHHBIM
3HaUYE€HHEM JOCTOBEPHO OTIMYAJICS OT TAKOBOTO B IPyTIIIe
¢ HOpMaJIbHBIM 3HaueHueM (p<0,05) u Ob11 2,9 pasa Bblie
(Tabmuma 1, puc.).

Pasinunii Mmesx 1y rpynmnamu 1o 1okasaTelito Bo3pacra,
COLIMAJIBHOTO CTATyCa, HAJTMYHs THIIEPTEH3UHU B CEMEHHOM
aHaMHe3e, MEHCTPYaJIbHOH (YHKIMH, apUTeTa POJIOB,
norepu 6epeMeHHoCTH U nokazarensiMm UMT He BbIsIBIIEHO
(Tabmuma 1).
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Tabruya 3. HeonamanvHule ucxoowvi

Hobimennsbiii I'L Hopmanbhusiii 'L} p-3HauyeHune/
Hoxasarein n=87 n=183 OP ]IV 95%
3252,6+600,3 3471,6+470,5 _
Macca Mpu pOXKACHUU (KT) (522,4-705.7) (426,8-524.4) p=0,006
52,3+3,5 53,542,7
POCT TpU POXKAECHUH (CM) (3.0-4.1) (2,5-3.0) p=0,008
OlLIEHKa 110 Anrap:
1 MunyTa (OaIITHI) 8,3+1,5 (1,3-1,7) 8,7+0,7 (0,6-0,7) p<0,05
5 muHyTa (06asTBI) 9,3+1,5 (1,3-1,75) 10,044,526 (4,1-5,0) p>0,05
3a/IepIKKa OP 6,310
BHI; Tfr’) 9 TpOBHOTO pocTa 3 (3,44%) 1 (0,54%) (0,666-59,798)
p=0,099
BPOKICHHBIE TOPOKH OP 6,310
pl;BHﬂT ” P 3 (3,44%) 1 (0,54%) (0,666-59,798)
p=0,099
Tabnuya 4. I'unepmensuervle cOCMOosIHUA
Mokasaresn MoBbimenubiii I'] Hopmanbhbiii '] OP U 95%
n=87 n=183 p-3HadeHue
recTallMOHHAS 5609
mnegTeHmﬂ 9.2% (8) 1.6% (3) (1.525-20.626)
p=0.006
14.724
MIPEIKIIAMIICHS JICTKast 8.0% (7) 0.5% (1) (1.840-117.826)
p=0.018
8.414
MIPESKIIAMIICHS TSHKeTast 4.6% (4) 0.5% (1) (0.955-74.166)
p=0.386
IKJIAMIICHS - -
HELLP-cunpom - -

Onpenenenne OP (95% JIN) ocrnoxHeHuit OepeMeH-
HOCTH BBISIBUJIO TIOBBIIICHHBIH PUCK CAaMOIIPOU3BOIEHOTO
abopTa M NMpexJIeBPEMEHHBIX POJIOB TPH YPOBHE TOMO-
nucrerHa B | Tpumectpe 6epemeHHoCTH >10 MKMOIIB/II,
OJIHAKO JIOCTOBEPHBIX PA3IMYMA B IPYIIIAX MO TAKUM I10-
KazaTeysiM Kak Moruouiee o Hoe S0, poJsl B CPOK U
3aro3/ajbie PoJIbl He BBISIBICHO (Tabmumna 2).

AHan3 HeoHaTaIbHBIX MCXOZ0B BBISIBHJI, YTO B IPYII-
ne c¢ mnoBblmieHHBIM ['1] anTpormomerpuyeckue JaHHBIC
(Macca Tena, pocT) MpH POXKACHUN U ITOKA3aTEIH OLCHKH
T0 IIKaJie Anrap Ha NepBold MUHYTE OBLIM HHMXKE, YEM B
rpymie ¢ HopMajibHbIM ypoBHeM ['Ll, xors cpenHue 3Ha-
YEeHUs] HAXOJMJIMCh B PaMKaxX HOPMaJIbHBIX ITOKa3aTeseH.
JIOCTOBEpHBIX pa3lIMuuil B YBEIMUCHUN PHCKA Pa3BUTHUS
3aJICp’)KKU BHYTPUYTPOOHOTO POCTa M MOPOKOB Y ILIOJA
HU B OJIHOM TPYIINE HE BBISBIICHO.

AHanm3 pa3BUTHsI THIIEPTEH3UBHBIX HAPYIICHUH BbIsI-
BIJI JIOCTOBEPHO BBICOKHI PHCK Pa3BUTHS I'eCTallMOHHOMN
THIIEPTEH3UH U JIETKOH NPEdKIIaMIICHH TIPH YPOBHE TOMO-
nucrerHa B | Tpumectpe 6epemeHHOCTH >10 MKMOIIB/ I,
OJIHAKO Pa3IM4YMii B Pa3BUTUH TSHKEJIOH MPEIKITAMIICHH HE
oOHapyxeHo (Tabnuua 4).
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PerpocnekTuBHBI aHaNM3 YpOBHS T'OMOIMCTEH-
Ha TMpH TUINEPTEH3UBHBIX COCTOSHMAX MoKazan (n=26)
3HaueHue romouucrenHa 16,65+8,64 (AU 6,72-12,13)
MKMOJIB/JI, YPOBEHb KOTOPOTO JOCTOBEPHO Pa3IHYalICs
(p=0,0008) ¢ TakoBBIM 0€3 THICPTCH3MBHBIX OCIIOXKHE-
HUIl BO Bpemsi OepemeHHocTH (n=246) 8,58+5,54 (AU
5,09-6,08) MKMOJIB/1I.

CornacHo JMTepaTypHbIM JaHHBIM HEKOTOPBIX aBTO-
poB [16], runepTeH3UBHBIE OCIOXHEHHS BO Bpems Oe-
PEMEHHOCTH BCTpevaroTcsi B npezenax ot 5% mo0 10%, B
TOM YHCJIe TpedkiIaMicus - B 3% Bcex OepeMeHHOCTEH,
Y4acTOTa BCEX TMIEPTEH3UBHBIX OCIOKHEHUH, CBI3aHHBIX
¢ OepeMeHHOCTHI0, BbIsiBIeHA B 24 (8,8%), B TOM uucie
npeskiamicus - B 13 (4,8%) cinyuasx. ®akropamu pu-
CKa pa3BHUTHUs T'MIIEPTCH3UWBHBIX COCTOSIHUI mpu Oepe-
MEHHOCTH SIBJISIIOTCSL BO3pacT mjanuie 18 umm crapiie
35 nert, Boicokuit (>30) UMT, Hanmmuue XpoHHUYECKOM
THIEPTEH3UHU WIIH caXxapHoro auabera, TUIEPTEeH3UN PU
NpeAbIAYIINX OepeMEeHHOCTSIX, aHTU(OCHOIUITHTHBIH
CUHJPOM, HU3KHI colnanbpHbli ctaryc [6,20,32]. U3 uc-
ciieoBaHusl ObIIM MCKITIOUEHBI OEpEMEHHBIC, MMEIOINE
PHCK-(haKTOpbl pa3BUTHS TUIIEPTEH3UBHBIX OCIIOKHEHNUH
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mpu OepeMEHHOCTH. YPOBEHb TOMOIMCTEHHA INPH TH-
MEPTeH3UBHBIX HApYHICHUSX BO BpeMsi OEPEMEHHOCTH
yaie Haxoawscs B mpenenax ot 6,7 no 10,8 MrMonb/i
[1,2,9,17,21], uTo ABASAIOCH MPUUMHON JOCTHXKEHUS TIO-
KazareJsel BepxXHel HOpMbI TOMOIMCTENHA ITpU OepeMeH-
Hoctu 10,0 MKkMonb/l B naHHOM wuccienoBanuu. llpu
PETPOCTIEKTUBHOM aHAJN3€ 3HAUYEHUs TOMOLMCTEHHA
IIPU TUIIEPTEH3UBHBIX OCJIOKHEHUSAX Ha HAIleM MaTepu-
ane cocraBuwin 16.65+£8.64 (AU 6.72-12.13) MKMONb/1
1 ObUTH JJOCTOBEPHO BBIIIC TAKOBOTO y OCPEMEHHBIX 0€3
TUTIEPTEH3UBHBIX OclokHeHUH 8,58+5,54 (/11 5.09-6.08)
MKMOJIB/1T (p=0,0008).

HccrnenoBanus, yka3bpIBalolfe Ha CBSI3b YPOBHS IO-
MOIIMCTEHHA B MEPBOM TPUMECTpe OEPEeMEHHOCTH C TH-
MePTEH3UBHBIMU HAPYIICHUSIMH BO BpeMsi OEPEMEHHOCTH
10 CEH ICHb MAJIOYUCIIEHHBI U IPOTUBOpeuuBbl. Hekoro-
psie aBTOpHI [2,9,17,34] yKa3bIBatOT Ha BIUSHHE BBICOKHX
KOHIIGHTpAIMH TOMOIMCTENHA Ha Pa3BUTHE CaMOIIPOU3-
BOJIbHBIX a00OPTOB WJIM THOEINb IJIONHOTO stina B | moso-
BHHE OEpPEeMEHHOCTH, Ha THIEPTEH3UBHBIE OCIIOKHEHHUS,
MIPEXkKAEBPEMEHHBIC POAIBI U 3a/I€P’KKY BHYTPUYTPOOHOTO
pa3BUTHS II0/1a, OJJHAKO JaHHBIE APYTHX HUCCIIECAOBAHUN
[10], mHampoTuB, yka3bIBalOT Ha OTCYTCTBHE CBSI3U TO-
BBIIICHHON KOHIIEHTPALMN TOMOIMCTEHHA C Pa3BUTHEM
THIIEPTEH3UH MPU OEPEMEHHOCTH U 33/ICPIKKOM BHYTpPHU-
yTPOOHOTO pa3BUTHs TUIOAA. Pe3ynbrarel MPOBEJCHHOTO
HCCIICIOBAaHN BBIIBIIIN BBICOKUH PUCK CAMOIIPOU3BOJIb-
HbIX aboptoB (OP 4.407, p=0.02), npexieBpeMEeHHbBIX PO-
noB (OP 9.541, p=0.0006), recTallmOHHON TUMIEPTECH3UH
(OP 5.609, p=0.006), nerxoit npesxnammcuu (OP 14.724,
p=0.018) npu KoHIEeHTpanuu romouucTenHa Beie 10,0
MKMOJIB/JL.

Taxum 06pa3om, pe3yabTaThl IPOBEAESHHOTO UCCIIENO0-
BaHUS MMO3BOJISIOT 3aKIIIOUUTh, YTO UMEETCS TOCTOBEpHAs
CBA3b MEXK/JY BBICOKOM KOHLEHTpaLued TOMOLUCTEHHA
(>10 MKMOINB/)T) B NIEpBOM TPUMECTpE OEPEMEHHOCTH M
pPa3BUTHEM TIE€CTALMOHHOW T'MIIEPTEH3UU, JIETKOM U Ti-
xenoit mpesknamrncuu. Ciydan sxnamncun u HELLP-
CHHJIPOMA HE BBISBIICHBI.

BaaronapHocts. Mccienosanue npopuHaHCHPOBAHO
3a CHeT PecIyOIMKaHCKOTO OIO/KeTa B paMKax rpyHTOBO-
ro (MHAHCHPOBAHUS HAYYHO-TEXHUYECKOH IMPOTPaMMBbI
«Pa3paboTka n HayyHOE 0OOCHOBaHHE HOBBIX TEXHOJIO-
TUH OXpaHbl 30POBbsI HOBOPOXJAEHHBIX AeTeil» MuHu-
cTepcTBa oOpa3oBanus u Hayku Pecny6muku Kasaxcran.
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SUMMARY

HYPERTENSION OF PREGNANCY ASSOCIAT-
ED WITH HYPERGOMOCYSTEINEMIA OF THE
FIRST TRIMESTER OF PREGNANCY

"Tussupkaliyev Ak., 'Gaiday A., 'Bermagambetova S.,
2Aniuliene R.

"West Kazakhstan State Medical University named after
Marat Ospanov, Department of Obstetrics and Gynecol-
ogy Ne2, Aktobe, Kazakhstan; ’Lithuanian University of
Health Sciences, Department of Obstetrics and Gynecol-
ogy, Kaunas, Lithuania

In this study, the association of high homocysteine
concentrations (>10 pumol/L) of pregnant women with
hypertensive disorders during pregnancy was studied, as
well as other complications of pregnancy, such as loss of
pregnancy in the first half, premature birth, intrauterine
growth retardation, congenital malformations develop-
ment of the fetus.

A single-center prospective cohort study was con-
ducted. Depending on the concentration of homocysteine
detected by the immunoenzyme assay with monoclonal
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antibodies Homocysteine EIA ELISA (Axis-Shield Diag-
nostics Ltd, Scotland), for a period of up to 14 weeks, the
subjects were divided into 2 groups: with high concentra-
tions (>10 umol/L) and normal levels (<10 umol/L). We
controlled complications of pregnancy: loss of pregnancy
in the first half, premature birth, delayed fetal growth,
congenital malformations of the fetus, gestational hy-
pertension, mild and severe preeclampsia, eclampsia and
HELLP syndrome.

The results of the study showed that at a level of
homocysteine I trimester >10 pumol/l spontaneous abor-
tion, premature birth, gestational hypertension, mild pre-
eclampsia develop more often. There were no differences
in the groups for delaying intrauterine growth of the fetus,
congenital malformations, severe preeclampsia.

Keywords: pregnancy, hypertension, preeclampsia,
homocysteine, complications of pregnancy.

PE3IOME

I'MNIEPTEH3US BEPEMEHHBIX, ACCOIIUU-
POBAHHASI C THTIEPTOMOILIUCTEMHEMUEN
IMEPBOI'O TPUMECTPA BEPEMEHHOCTHU

"Tycynkanaues A.b., 'Taiinaii A.H.,
"BepmaramoeroBa C.K., ’Anutoiune P.

13anaono-xazaxcmanckuii 20cyoapcmeenuviii MeOuyun-
ckuil ynusepcumem um. Mapam Ocnanosa, xagedpa
akywepcemsa u eunexkonoeuu Ne2, Akmobe, Kazaxcman;
2Jlumoeckuil yHusepcumem Hayk 300p08bs, Omoen aKy-
wepcmea u eunexonoeuu, Kaynac, Jlumea

B uccnenoBannu u3ydeHa cBsA3b BBICOKOIT KOHIIGHTpa-
11K roMoructerHa (>10 MKMOJIb/JT) y OEpeMEeHHBIX ¢ TH-
MEePTEH3UBHBIMH HapyIICHUSMHU BO BpeMs 6epeMeHHOCTH
U IpyTHe OCIOKHEHUS, TaKUe KaK MoTepsi 6epeMeHHOCTH
B TIEPBOY TMOJIOBHHE, NIPEKICBPEMEHHBIE POJIBI, 3a/1ePiKKa
BHYTPHYTPOOHOTO POCTa U BPOXKACHHBIE TIOPOKU Pa3BU-
THUS TJI0AA.

[IpoBeneHO OJHOIEHTPOBOE MPOCTIEKTUBHOE KOTOPT-
Hoe ucciaenosanue. C yueToM KOHIIEHTPaIluU TOMOIUCTe-
MHA HMCCIeayeMble pa3esieHbl Ha 2 TPYIIBL ¢ BBICOKOM
KoHIeHTpauueil (>10 MKMOJB/JT) ¥ HOPMaJIbHBIM YPOB-
HeM (<10 mkMmoib/n). KoHIEHTpaluio romMornucTenHa
OINPEACTSIIA  METOJIOM HMMMYHO()EPMEHTHOTO aHan3a
C MOHOKJIOHaJIbHBIMH aHTHTenamMu Homocysteine EIA
ELISA (Axis-Shield Diagnostics Ltd, Illotnanaus) Ha
cpoke OepemeHHocTH 14 Henmesnb. Habmromamuch ociox-
HEHMs OepeMEeHHOCTH: moTeps OepeMeHHocTH B [ mo-
JIOBHHE, TPEXKJEBPEMEHHBIC DPOJIBI, 3aJepXKKa BHYTPH-
YTPOOHOTO POCTa IUI0/A, BPOXKICHHBIE TOPOKH Pa3BUTHUS
I10/1a, TeCTAllMOHHAs THMEPTEH3Us, JIeTKas M TsKenas
npesxsiamicus, sxnamncus 1 HELLP-cunapom.

PesynbTarhl ncceoBaHNs BBISBIIN, YTO TIPH YPOBHE
romouucrenna B [ tpumectpe >10 MKMOIIB/J1 Halle pa3Bu-
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BAaIOTCS CAMOIIPOM3BOJIBHBIC a00PThI, IPEKICBPEMEHHbBIC
poAbl, reCTallMOHHas TUIICPTCH3UA, JICTKad IMPEIKIaMII-
cust. [1o 3anepikke BHYTpUYTPOOHOTO pOCTa ILI0/Ia, BPOXK-
JCHHBIM TIOPpOKaM pa3BUTHA, TSDKEJION MMPEOKIaMIICUA
pasnuumii He 0OHAPYKEHO.

6gboydg

303903 9bbos m@Liygan gddo, slmEodmgdgemo m@ly-
memool JoGggeo  HG0IglGHol o 3g@dmdmEol-
®90bgdosbmsb

o Blgd o930, 5. 300050, . dgMdsysddg@mge,
®. sbooyyaoby

3. mb3sbmgol  Lob. @slogamgm-gsbobgmol  Lo-
bgardfogem bsdgooiobem  9gboggdlbodgdo, sJ@mdy,
gobobgmo; @o@gol  xobddmgamdols dg3bogdyg-
doms 9b0g9mLodg@o, joybslio, mo@gs

g ggodo  gbTogemogmos  dmdmzoliGgobols
domogo gmbgbd®aiool (<10 33dmen/an) bgdmd-

d990s 30390 9bboyem  oMmmggggdby o ULbgs
350 gogdol  aobgomotgdoby  m@Lyangddo,

MEJIMI[UHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

390dmE, mAlgmmbdol ©sgomygs doMggen bobyg-
3500, bosw®ggo Jdmdos@mds, bogmggols gobgomes-
0950l dg90bgds, 2obgomatigdol msbpsymenogno
dobggdo.

ho@ots 3MmL3A ]G o jmam®OEgemo jgaggs.
3mdmiobBgobols 3mb3gbd®oEool wmbols gomge-
wolifobgdom m@bygmgdo gogmgomo ogm M6 xa9)-
gog: Jomao Jmbigb@®aioom (>10 d33mean/en) ©s
bo@dogydo mboo (<10 333men/@). 3mdmzol-
Bgmbols 933390 mdols goblsbmgds bogds 0dy-
bmyg®dgb@eo sbognobols, EIA ELISA 8gmmoom.
mGOLgeemool  Jodobosdgmds  3mbBOmEoMmPgdm-
5 oMM gdols gobgoms®gdols MDY s@dmhy-
boo domo odmdTgg30 Fobgbgdol gosbognobgdols
> Esoygbols Jobboo.

33%0930L dg0ga96ds 3odmaganobs, @md I @Fmodgl-
B®do 3mdmEolBgobol dgdggermdols <10 d3demen/@n
‘dgdmbgggedo bdodoe gomsmpgdms L3mb@obymo
S6MMBJO0, bospMggo Idmbosmds, agbEoEoymo
303903 gb%bos, Abnodygdo 3Gggzesdnlos. GoiG g
gbgds bogmaxol asbgoms®gdol dgugdbgosls, boy-
g0l aobgomodgdols mobpsymaoan dsbigdl ©s
ddody 3Mggge0sdgnlbosl goblbgeggds xawagdl do-
@0l o >@0b0dbgdmps.

ACTUAL ISSUES OF ODONTOGENIC MAXILLARY SINUSITIS (REVIEW)

Grygorov S., Poberezhnik G., Grygorova A.

Kharkiv National Medical University, Ukraine

Odontogenic maxillary sinusitis (OMS) is one of most
spread pathologies of dentistry and otorhinolaryngology.
If common maxillary sinusitis is considered to be caused
by ventilation disorders, it is important to pay attention of
possible dental origin of disease for both dentists and oto-
rhinolaryngologists [9]. Approximately 10% of diagnosed
maxillary sinusitis is found to be caused by different dental
pathology [7,11,21]. Those include: odontogenic cysts,
granulomas, foreign body after dental surgery, dental in-
fections, etc. [21]. Comparing to other sinusites in 75% of
cases OMS is uni-lateral [ 10,18]. Despite this, involvement
of one sinus may cause sinusitis of the opposite sinus [10].

Different authors show frequency from 38% to 83%
of cases, in which periodontitis may cause symptoms of
maxillary sinusitis [7,12]. It is noteworthy, that incidence of
OMS, caused by periodontitis or other periodontal diseases,
decreases due to improvement of oral hygiene [4,9,17].

Adequate diagnostics and treatment of maxillary
sinusitis may prevent development of different complica-
tions, such as pansinusitis, osteomyelitis, meningitis, and
different other infections of cranio-facial part of head [21].
Several studies report orbital abscess as complication of
OMS [11,14].
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Pathogenesis and diagnosis. Odontogenic origin of MS
is reported in 10—12% of cases, with possible increase up to
50%713,7,13,15,18,21]. Troeltzsch et al. [ 18] reported that 75%
of cases of sinusitis were of odontogenic origin. Initial cause
was iatrogenic, after surgical procedures. Periodontitis and
periapical pathology (10% and 18% cases respectively) were
other causes of OMS. Remarkable is, that in 7.5 % sinusitis
developed after implanting dental surgery; however period of
development was 4 years [16,18]. This long period suggest on
consideration such OMS as a complication of post-implanting
placement, due to developed post-implantitis. Vidal et al.
reported 20% of dental associated sinusitis; 29.6% of cases
were connected with tooth extraction, and 37% - with implant
placement [19]. And 79 % of patients with post-implant sinus-
itis did not respond on medication, which determined recurrent
surgery. This suggests that dental or implant procedures may
cause medically relevant complications.

Odontogenic cysts (OC) occur in 20% of jaws’ lesions
and 90% of all oral lesions [11]. Despite being slow-
growing, OC can expand big sizes and violate anatomical
structures of orofacial region; also there is a possibility of
malignization, which actualize importance of early and
accurate diagnostics and treatment.
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Diagnostics of OMS can be difficult task due to differ-
ence of presenting symptoms, while some patients describe
dental signs [21]; other patients present with sinusitis-like
symptoms, including headache, snoring, nasal obstruction
and sinus swelling [11]. However, significant part of OMS
diagnosis initially starts with dental pain, which may attract
attention to dental problems before otorhinolaryngological
[21]. Kuan et al. reports that toothache is found in 39%
[10]. According to Troeltzsch et al., despite majority of
unilateral MS has dental origin, treatment of such patients
doesn’t always include assessment by dentist or maxillofa-
cial specialist [18]. Vidal et al. report that 77% of patients
with unilateral OMS assessed both otolaryngologist and
an endodontist [19].

Diagnostic measurements include clinical examina-
tion, and instrumental findings; commonly radiographic
methods are used. Odontogenic maxillary sinusitis should
be suspected if process develops uni-laterally and does not
respond to treatment, or if patient recently had dental treat-
ment, especially in upper molar region [10,11].

Detection of ectopic molar is important step in diagnosis
and following treatment. Using of panoramic radiography
is helpful in this case, but cannot visualize topographical
relationships between upper molars and MS [11].

Due to close location of maxillary molars, second,
first premolars and canines to the maxillary floor, they are
considered the potential source of infection [11,21]. Meta-
analysis by Arias-Irimia et al. shows that molars causes
OMS in 47.68 % of cases, where first molar - 22.51%,
third - 17.21%, and second - 3.97%. Premolar region caused
OMS only in 5.96%. Canines were causative in 0.66% [4].

Such anatomical structure determines potential danger
of treatment of indicated teeth, due to possibility of damage
of maxillary floor, following by penetration of periosteum
and mucous tunic and passing to sinus [2,4,8,10,16]. Bone
wall between teeth and MS can be completely absent (in this
case, sinus mucous tunic covers teeth roots), to thick bone
of 12 mm [16]. It’s found that mean thickness of tissue be-
tween tooth’s roots and MS is 1.97 mm [17]. This suggests
on ability of roots to damage or elevate the flour of sinus
and promote inflammation of Schneiderian membrane.

Literature analysis showed disputable data about initial
origin of OMS. If previously OMS was considered to be
due to periapical or other dental infection, new researches
report increasing involvement of iatrogenic causes, such as
dental surgery and implantation. In research of Troeltzsch
et al. in 64% of OMS developed after dental surgery, and
rhinogenic origin was found only in 7.5% of cases [18].
Inappropriate treatment technique, damage of roots, mis-
placing of filling materials are now considered as important
trigger factors of odontogenic sinusitis. Zirk et al. report
that bone particles and root canal fillings (equally 33.3%)
are the most frequently found foreign bodies of MS [21].
Arias-Irimia et al. report close numbers as 22.27% of
OMS caused by extrusion of endodontic filling materials
into MS [4]. And 22.3% of examined patients had foreign
body of MS. Besides presence of foreign body in MS, As-
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pergillosis was diagnosed in such patients; however, one
patient without foreign body of MS previously received
endodontic treatment, which was associated with fungal
infection of MS [7,21].

Instrumental diagnostics should include highly precise
radiological methods, to estimate correctly the relationships
between sinus and teeth [13]. Cone-beam computed tomo-
graphic (CBCT) is considered to be effective in this case,
due to providing of 3-dimensional images, less cost and
radiation impact in comparison with multislice computer
tomographic imaging (MCTTI) [13]. Accurate assessment
of sinus cavities, tissue, and teeth, including relationships
between them is very important in diagnostics of OMS.
Using of 3-dimentional techniques significantly improves
diagnosis comparing to 2-dimentional ones. Using of
CBCT may be significant in assessment of patients after
endodontic treatment, presenting with persistent pathologi-
cal process, in cases of possible damage of mucous tunic
with filling material and/or tooth particles [13].

Infection. Microbial infection is important factor of
development and course of OMS. Microbiological findings
in OMS significantly differ from ones in non-odontogenic
sinusitis maxillaris [3]. Periodontitis, as a significant source
of infection, in 40.38% is causative of OMS [5]. Anatomical
structure, extensive caries, dental implants, and iatrogenesis
are considered as sources of infection, which is often drug-
resistant and polymicrobial [13]. In odontogenic origin of
OMS, polymicrobial, anaerobe and gram-negative flora is
found, including streptococci, fusobacterium, bacteroides,
etc. [11]. According to research by Akhlaghi et al., micro-
bial in chronic odontogenic sinusitis is mostly anaerobic,
however, in case of acute OMS microbial flora is mixed
[3]. In case of anaerobe infection, it is considered to be of
oropharyngeal origin, significantly prevails over aerobe
flora, and is mostly presented by peptostreptococcus and
following by anaerobic Gram-negative bacilli [3,21]. An-
aerobic inflammation can be found in 66.7% of odontogenic
sinusitis [19]. Aerobic microflora is commonly presented
with Staphylococcus aureus, following by alpha-hemolytic
and microaerophilic streptococci [3]. It’s important to add,
that Staphylococci spp. show high resistance to oxacillin
(22%), 75% of S. pneumonia was penicillin, and erythro-
mycin resistant [19].

Ways of passage of infection from tooth channels to
maxillary sinuses include lymphatic way, vascular anas-
tomoses, etc. [7]. Spreading of infection is determined by
common vascularization of periodontitis and sinus mucosa
[13]. At the same time, severe infection process in sinus
can cause various complications, such as orbital abscess,
appearing in 64%. Spreading of infection happens from
molars to sinus and due to bone damage and erosion in-
flammation can spread to orbit, and to other sinuses, such
as ethmoidal [14]. Other ways such as hematogenous and
lymphogenous can also contribute to development of OMS
and its inflammatory complications. Rich net of vessels of
maxillofacial area promotes hematogenous spreading of
infection from teeth to nasal cavities, orbital cavity, and can
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determine development of cavernous sinus thrombosis and
septic thrombophlebitis and embolisms [14].

Although microbial flora predominates, fungi can be
isolated from roots [7]. Gomes et al. report that fungal
flora is risk factor after endodontic treatment, especially
filamentous fungi are found to be linked with MS and
endodontic treatment [7]. In addition, it is reported that
Aspergillus fungi are associated with OMS by aerogenic,
odontogenic, and rhinogenic pathways.

Microbial biofilms (MB) are now frequently found in
granulomatous lesions, and are responsible for recurrent para-
nasal infections. Role of biofilms themselves in development
of chronic rhinosinusitis is disputable. It is reported that MB
are found in 25-100% of patients with chronic rhinosinusitis,
however mean detection rates are approximately 70%.

Biofilms are polymicrobal communities embedded in
the matrix. Matrix is built from different layers, and is rich
with compounds, such as polysaccharides, nucleic acids,
and nutrients. Those form extracellular polymer substance.
Bacteria are found in the depth of biofilm, covered by
layers of nutrient and oxygen containing substances. This
covering polymer structure protects bacteria from impact of
immunity and antibiotics, which determines high resistance
and making MB responsible for recurrent infections [17].

Microscopy of lesions showed presence of MB in the
tissue of granulomatous lesions. Actinomices spp. are
commonly found in MB due to their ability to attach to
the epithelium and to the oral microflora. Other flora from
MB includes S. aureus, H. influenza, P. acruginosa and S.
pneumonia, as anaerobic microorganisms. Microorganisms,
producing toxins, are considered as triggers of persistent
inflammation in sinus.

Treatment. Treatment of OMS can include surgical
approaches in cases when treatment of dental pathology
doesn’t succeed [6]. However, it depends on different
aspects, such as anatomical structure, mucociliary pecu-
liarities or presence of foreign bodies [21]. Often, OMS
can be resolved after adequate treatment of causal tooth.

However, taking into account infection and acute stage
of disease, using antibiotics is necessary. Treatment with
amoxicillin is primary line, while cephalosporins, quino-
lones, and amoxicillin clavulanate are second line medica-
tions. Possible presence of anaerobic flora, require using of
fourth-generation quinolones is appropriate [9]. Saibene et
al. [15] describe importance of accurate selection of antimi-
crobial drugs, because of microflora is usually resistant to
first-line therapy. In 70% of OMS second line medications,
such as amoxicillin clavulanate; vancomycin, levofloxacin
showed high effectiveness in treatment of odontogenic
sinusitis. It is also reported on the need of complex dental
and otorhynolaryngological surgical approach to achieve
recovery, in case of recalcitrant and recurrent infection.

Conclusions.

1. Odontogenic maxillary sinusitis has now increasing
incidence in dental and otorhynolaryngological practice.
Its incidence varies from 10-12% to 50—75%, according
to different authors.
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2. Literature study showed that OMS are mostly unilat-
eral, and significantly differ in complaints, clinical signs,
and diagnostic and treatment measures from other types of
sinusitis. This should be taken into account, because often
OMS is misdiagnosed with common sinusitis, and only in
77% such patients are examined by both dental specialist
and otorhynolaryngologist.

3. Study of causes of OMS revealed that now iatro-
genic impact prevails over other causes, which had been
previously considered as main causes of OMS. Especially
endodontic treatment and implantation surgery are major
causes of OMS in present time, due to increasing incidence
of perforation and damage of sinus by filling materials,
bone or tooth particles, and implants.

4. Anatomical structure of dental-sinus border area, and
volume of endodontic treatment and implanting procedures,
determines last ones as causative triggers due to develop-
ment of complications and inflammatory processes.

5. Microbial flora is mostly presented by anaerobic
microorganisms; at the same time aerobic and fungal organ-
isms are found in the microscopy of histology of patients
with OMS. At the same time, polymicrobial associations
show high resistance to wide spectrum of antimicrobial
medications.

6. In past years theory of microbial biofilms is con-
sidered leading in explanation of recurrent and persistent
odontogenic sinusitis. Such polymicrobial associations
are covered with complex shield of different compounds,
providing protection and nutrients. This significantly
complicates treatments and can cause recalcitrant and
recurrent infections.
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SUMMARY

ACTUALISSUES OF ODONTOGENIC MAXILLARY
SINUSITIS (REVIEW)

Grygorov S., Poberezhnik G., Grygorova A.
Kharkiv National Medical University, Ukraine

Odontogenic maxillary sinusitis has now increasing
incidence in dental and otorhynolaryngological practice. Its
incidence varies from 10—12 % to 50-75 %, according to
different authors. Literature study showed that odontogenic
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maxillary sinusites are mostly unilateral, and significantly
differ in complaints, clinical signs, and diagnostic and treat-
ment measures from other types of sinusitis. This should be
taken into account, because often odontogenic maxillary
sinusitis is misdiagnosed with common sinusitis, and only
in 77 % such patients are examined by both dental specialist
and otorhynolaryngologist. Study of causes of odontogenic
maxillary sinusitis revealed that now iatrogenic impact
prevails over other causes, which had been previously
considered as main causes of odontogenic maxillary si-
nusitis. Especially endodontic treatment and implantation
surgery are major causes of odontogenic maxillary sinusitis
in present time, due to increasing incidence of perforation
and damage of sinus by filling materials, bone or tooth
particles, and implants.

Anatomical structure of dental-sinus border area, and
volume of endodontic treatment and implanting procedures,
determines last ones as causative triggers due to develop-
ment of complications and inflammatory processes. Micro-
bial flora is mostly presented by anaerobic microorganisms;
at the same time aerobic and fungal organisms are found in
the microscopy of histology of patients with odontogenic
maxillary sinusitis. At the same time, polymicrobial as-
sociations show high resistance to wide spectrum of anti-
microbial medications. In past years theory of microbial
biofilms is considered leading in explanation of recurrent
and persistent odontogenic sinusitis. Such polymicrobial
associations are covered with complex shield of different
compounds, providing protection and nutrients. This sig-
nificantly complicates treatments and can cause recalcitrant
and recurrent infections.

Keywords: odontogenic maxillary sinusitis, etiology,
pathogenesis, diagnosis, treatment.

PE3IOME

AKTYAJIBHBIE ACHEKTBI OJJOHTOTEHHBIX
TAUMOPHUTOB (OB30P)

I'puropos C.H., ITo6epe:xnuk I.A., I'puroposa A.A.

XapbKro6cKkuil HAYUOHANbHBIL MEOUYUHCKULL YHUBEPCUmMEN,
Vkpauna

Ha ocHOBaHuM aHaNM3a COBPEMEHHOW HAyYHOU JINTEpa-
TYPBbI U3YUYCHBI BOIIPOCHI paCIpOCTPaHCHU A, TUATHOCTUKU
U JICYEHMsI OIOHTOT€HHBIX raiiMopuToB. [loka3arenu pac-
MIPOCTPAHEHHOCTH OJJOHTOT€HHOTO raliMOpHUTa (BEpXHEUe-
JIIOCTHOW CUHYCHUT) YBEIMYUBAIOTCS KaK B CTOMATOJIOTH-
YECKOM, TAK U B OTOPUHOJIAPUHIOJIOrMYECKOH ITPAKTUKE U
konebmores B peaenax ot 10—-12% no 50-75%. Uzyuenne
JIUTEPATYPHBIX JAaHHBIX IMOKa3ajio, YTO OJAOHTOI'CHHBLIC
raiiMOpPUTHI IPEUMYIIIECTBEHHO OJJHOCTOPOHHME U CyIIle-
CTBEHHO OTJIMYAIOTCA 110 jKa100aM, KIMHIYECKUM MPOsiB-
JICHUAM, TUAarHOCTUYCCKHUM U JIe4eOHBIM MEPONPUATHAM
OT CHHYCHUTOB JPYTOH 3THOJIOTHH, ITOCKOJIBKY 3a4acTyro
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OJOHTOI'CHHBbIC FaﬁMOpI/ITbI OU_II/I60'-IHO IIyTaroT € OOBIYHBI-
MU CUHYCUTaMU, U JIUIIb B 77% CJIy4acB TaKUC MAIlUCHTHI
00CIIeMyrOTCS KaK CTOMATOIOTOM, TaK U OTOPHHONAPHH-
rosioroM. Ha ceronnsinmii 1eHp peBalupyeT SATPOreHHast
(bopMa OTOHTOTCHHBIX TAHMOPHTOB, YHIOMOHTUYCCKOE Jie-
YCHHUEC U UMIUTAHTAIIMOHHOE ONEPAaTUBHOC BMEUIATCIILCTBO,
TIOCKOJIbKY OHH CBSI3aHBI C TIEP(OPAIIHSIMHU H TIOBPEKICHUEM
CHHYyCa IIOMOMPOBOYHBIM MATCPHATIOM, YaCTSIMH KOCTEH
WM 3y0OB M MMIUIAHTaTaMu. AHATOMHYECKasi CTPYKTypa
30HBI MKy 3yOOM M CHHYCOM U 00BEM 3HIOIOHTHYECKOTO
JICYCHHs, UMITIAHTALIMOHHBIE ITPOLEY PbI ONIPEAETAIOT BEPO-
SATHOCTD pa3BUTUA OCJIO)KHECHUS OJJIOHTOTCHHBIM FaﬁMOpHTOM
BCJICACTBUC BO3ZHUKHOBCHHSA M PAaCpOCTpaHCHHA BOCIIA-
JIUTENTBHOTO Tporiecca. MukpoOHas ¢uiopa MpencTaBlicHa,

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

NPEUMYILECTBEHHO, aHaYPOOHBIMU MHKPOOPraHU3MaMH;
OJIHAKO, TP MHUKPOCKOIMH T'MCTOJIOTHYECKUX Ipernapa-
TOB OT MAlMEHTOB C OJJOHTOTCHHBIM I'alilMOPHUTOM TaKXe
00Hapy»XMBAIOT adPOOHYI0 M IPUOKOBYIO MUKPODIOpY.
[ToanMHUKpPOOHBIE accOUMALMU AEMOHCTPUPYIOT BBICO-
Kyl PE3UCTEHTHOCTb K IIUPOKOMY CIIEKTPY MPOTHUBO-
MUKpPOOHBIX MpernaparoB. B mociennue ronsl Beaymien
B OOBSICHEHUH PEIMIUBUPYIONINX U NEPCUCTUPYIOIINX
OJZIOHTOI'€HHBIX CHHYCHUTOB SIBIISIETCS] TEOPHUSI MUKPOOHBIX
OuoruieHok. Takue NoIMMUKPOOHBIE aCCOIMAIIH TTOKPBITHI
MHOT'OKOMIIOHEHTHBIM CJIO€M Pa3IUYHBIX XHMHYECKUX
COCJIMHEHUH, 00ecreunBaroIuX 3alUTy U MUTaHue. DTO
CYIIECTBEHHO YCJIOXKHSET JICYCHUE M, TI0 BCEH BEPOSITHO-
CTH, CIIOCOOCTBOBATH PA3BUTHIO PEKYPPEHTHBIX HH(EKIHMIL.
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BUOCYBCTPATBI - UHAUKATOPBI CTOMATOJIOI'MYECKOI'O 310POBbSA
JIETEW IIKOJIbHOT'O BO3PACTA

MumunamBuian T.9., Cynaaze H.H., Bepunze M.A., Manxxasuaze H.A.

Tounucckuii 20cy0apcmeenHblil MEOUYUHCKULL YHUBEPCUMENI,;
Tounucckuii eocyoapcmeennwiil ynusepcumem um. M. [ocasaxuweunu, I pysus

3a Bce MepuoyIbl )KU3HU OpraHu3My TpeOyeTcst morTpe-
Oi1eHrE MUHEPAJIbHBIX COJIEH, MUKPOJIEMEHTOB ¥ BUTAMH-
HOB, T.€. «CTPOUTEIBHBIX)» KOMIIOHCHTOB, (DOPMHUPYIOLIHX
BCIO KOCTHYIO cucteMy opranusma [3,11]. MccnenoBanus
MIOCJICIHNX JIET MOKa3alli, YTO MHUKpPO3JIEMEHTaM IpH-
HAJJIC)KAT 3HAYMMasi POJIb B PA3BUTHH IICIIOTO psijia 3a-
OoneBanwmii [1].

3HaYMMOCTh MUKPO3JIEMEHTHOTO PO UIISt OpraHn3ma
YeloBeKa B (DYHKIIMOHUPOBAHHH PA3IMYHBIX OPTaHOB U
CHCTEM JIUKTYET HEOOXOMMOCTh POBEICHHS HCCIIeI0Ba-
HUH [0 ONPEIETICHUIO CBSI3U COMaTUYECKUX U CTOMATOJIO-
TMYECKHUX 3a00JICBaHUH C MUKPOIJIEMEHTHBIM COCTABOM.
[Taronorus, o0ycnoBieHHas Ae(UIMTOM KU3HEHHO HE0O-
XOIIUMBIX (WK «3CCCHIMATBHBIX) ) JIIEMCHTOB, H30BITKOM
i ucOallaHcoM MaKpo- ¥ MEKPOJIEMEHTOB, TIOJTyYHIa
Ha3BaHNE MUKPOJIEMEHTO3b! U SBISIETCSI HOBBIM KIIACCOM
Oose3Hel denoBeka [2].

W3BecTHO, 4TO MUHEPaJIbHbIC KOMITOHEHTHI KOCTHOM
TKAHHU HaXOMSTCS MPAKTHYCCKU B COCTOSHUU XHMHU-
YECKOro paBHOBECHUS C MOHaMHU Kaiblus u (pocdara
CBIBOPOTKHU KpoBU. IlocTynneHue, nenoHUpPOBaHUE U
Boiaenenre Ca u P perynupyrorcs CloxKHONW CUCTEMOH,
B KOTOPOIf 3HAYMMas POJIb MPUHAIICKHUT TAPATTOPMOHY
U KaJIBIIUTOHNHY. Eciin KiIeTKHM — 0CTEOKIacThI CrIoco0-
CTBYIOT IOBBIIIEHHOMY Pa3pyIlIEHUIO COAEPIKALIUXCS B
KOCTSIX MHUHEPAJIbHBIX COJCPIKAHUHN, TO KaJIbIIUTOHUH
MOBBIIIACT MUHEPATN3AHUIO KOCTH, YMEHBIIACT YUCIIO
OCTEOKJIACTOB B 30HE€ AEHCTBUS U YTrHETAaeT MpOoLecC
KOCTHOI pe3opbuuu [3].

OnvcaHbl 1Ba OCHOBHBIX ITyTH ITOCTYIUICHUS B TKAHH
3y0a MUHEPaJIbHBIX M OPraHMYECKHX BEIIECTB: TPAHCIIOPT
MUHEPATBHBIX KOMIIOHCHTOB M3 MYIIBITBI Uepe3 ACHTUH B
SMajb, U IOCTYIIEHUE BEILECTB B YMaJIb HEMOCPEICTBEHHO
U3 CITFOHBI. Pa3iiyHbIe HOHBI aKTUBHO CBSI3BIBAKOTCSI aIlaTH-
TaMU SMali, B HAHOOJIBIIIEM KOJTHYCCTBE HAKAITHBAKOTCS
B ITIOBEPXHOCTHBIX CJIOSAX M MEIJICHHO JTUQQYHIUPYIOT B
Gonee rryOOKHE CTPYKTYpHl. MICTOUHMKOM MOCTYIUICHHS
COJIeHl M OpPraHMYECKUX BELICCTB B JCHTHH SIBISETCA
myJbIa. biaromgapst HaJIHMYWIO KaHAIBIECB W ICHTUHHON
JKUJIKOCTH, ICHTUH XOPOIIO MPOHHUIIAEM ISl Pa3IMYHBIX
BeriecTs [4].

Jist coxpaHeHHMsI MUHEPaIHU3YIONIEro MOoTeHIHata
POTOBOI KHIKOCTH MUHEPAITBI JOJDKHBI TIOCTYIIATh B Opra-
HU3M YeIIOBEeKA KaK C MPOAYyKTaMHU ITUTAHUs, TaK U B BUJIC
CICIAATBHBIX BUTAMHHHO-MHHEPAJIFHBIX KOMIUICKCOB. B
9TOM CiIy4ae NOAIEP KUBAETCS AUHAMUYECKOE PABHOBECHE
MeXy IpoLeccaMy IEMUHEPAIU3alud U PEMUHEpaIn3a-
umu [3,4].
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B HOpMasbHBIX YCIOBHAX CJIOHA NEpEeHAaCHIIeHa
KajbiueM u (ocdaramMu, OCHOBHBIMH MUHEPAIbHBIMH
KOMITOHEHTaMH 3Maiii. Mexly CIIOHOH M SMajbio 3yda
MPOUCXOAHUT MOCTOSIHHBI OOMEH MOHAMM KajlbLiUs U
¢docdaros, B pe3ynpraTe yCTaHABIMBACTCS pPaBHOBECHE
MUHEpAJIOB Ha IOBEPXHOCTHU 3MAJIU U B CIIOHE [5].

HenocraTok KM3HEHHO BaXKHBIX JJIEMEHTOB MOMKET
MPUBECTH K BOBHUKHOBEHHIO OOIIMX U CTOMAaTOJIOTHYECKUX
3a00JIeBaHMii, B OCHOBE KOTOPBIX JIKHUT AS(HULIUT, H30BITOK
WM qucOaaHc Makpo- 1 MUKPOJIEMEHTOB B OpraHHu3Me.
Jl1s OLeHKM YpOBHS COAEPIKaHHUS MHKPOIJIEMEHTOB B
OpraHu3Me yesioBeKa Xopoulied MH(YOPMaTHBHOCTHIO 00-
JIaJIaroT BOJIOCHI M 3y0bl. B Bosocax u 3y0ax mpoucxoauT
KOHIIEHTpalusi MUKPOAJIEMEHTOB, YTO HanOoJiee IMOJHO
OTpaXkaeT ypOBEHb COJICPIKaHHSI KM3HEHHO HEOOXOMMBIX
3J1eMeHTOB [6,7,9].

HccnenoBanne Makpo- 1 MUKPO3JIEMEHTOB B BOJIOCAX
3y0ax MO3BOJISIET BBISIBUTH [1ATOJIOTMYECKUE POLIECCHI Ha
MPEAKIMHUYECKON CTaJi ¥ BHECTH COOTBETCTBYIOIIYIO
KOPPEKTHPOBKY B NMPOMUIAKTHKY M IIPOLECC JICUCHHS
MHOTOYHCJICHHBIX 3a00J€BaHUH, B TOM YHCIIE, CTOMATO-
JIOTHYECKHUX.

Llenpro mMccneIoBaHMs SIBUJIOCH ONPEEJICHHE COJlep-
JKaHHsI 3CCEHLHUAIBHBIX MUKPO3JIEMEHTOB C ITOMOIIbIO
MHOTOJIEMEHTHOTO aHalli3a BOJIOC M 3yOOB — Kak MH/IHU-
KaTOpPOB CTOMATOJIOT MYECKOTO 3/10POBBSI JICTEH IIKOIBHOTO
BO3pacra.

Marepuana u MeToAbI. [{J1s1 BBIOIHEHHNS TIOCTABJICH-
HBIX 3a]a4 00ci1e10BaHbl 34 MIKOIEHUKOB, B BO3pacTe OT 6
J0 12 et — B mepuoJ CMEHBI IPUKyca, (POPMUPOBAHUS U
MHUHEpaJIN3ay OOJIbIIMHCTBA IIOCTOSHHBIX 3y00B.

JIyst OIIEHKH MHKpPO3JIEMEHTHOI'O CTaTyca OpraHu3Ma
Ha MOMEHT 00cJie/oBaHMsI 3a0Mpaliv MPUKOPHEBYIO YaCTh
BOJIOC B 30HE 3aThLJIKa M 3yObl, yJaJleHHbIC 110 (HU3MOII0-
THYCCKUM WJIM TE€PANEeBTUYECKUM IOKa3aHHUsIM. AHaIN3
MPOBOAMIIM METOJIOM PEHTTEHOBCKOW (hIyopecleHTHOM
crnekrpockonuy Ha anmapare MBU 08/12-4502-00 u pent-
reHo-(uyopecuenTHOM criektomerpe COII-01 «DmBakey
(IeHTp MenMUMHCKOHW snmemeHTooruu «JlabopaTopus
oumosnement) [12].

B GuocybOcTpaTe BOJIOC ONpEACIIsUIN COePIKaHHE
8 sccenumanpubix (Ca, Zn, K, Fe, Cu, Se, Mn, Cr)
u 11 ycmosHo accennmanbHbix (S, Br, Cl, Co, Ag,
V, Ni, Rb, Mo, Sr, Ti) XUMHUYECKUX IIECMECHTOB, a B
3ybax — uerbipe scceHnuanbubix (Ca, Zn, Mn, Fe) u
Tpu yciaoBHO sccennuanbubix (Rb, Ni, Sr) mukpo-
sneMmeHTOB( Tabnuma 1).
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Tabnuya 1. Cooeporcanue Xumuneckux s1emeHmos 6 3y0ax u 6010cax

DcceHnnaIbHbIE DIEMEHTBI
Ca, Zn, K, Fe, Cu, Se, Mn, Cr

Bouocet
VY CI0BHO 3CCEHIMATBHBIC DJIIEMEHTBI
S, Br, Cl, Co, Ag, V, Ni, Rb, Mo, Sr, Ti
DCCeHInaIbHbIE DJIEMEHTBI
Ca, Zn, Mn, Fe
3y0b1

VcinoBHO 9CCCHIMAJIbHBIC 3JICMCHTBI

Rb, Ni, Sr

Tabnuya 2. Cocmag Xumuueckux 21eMeHmos 8 80J10Cax 8 3a8ucumocmu om unmencusnocmu kapueca (p<0,05)

HurencuBHOCTHL Kapueca DJ1eMeHTBI Copnep:xkanue B BOJIOCaX, ppm Hopma
Ca 621 +82.9 300-700
Zn 99.42 +27.64 120-200
K 126.06 £72,86 70-170
KomnencupoBannas ¢popma
Mn 0.72+0.39 0.5-2
Cu 9.68 £2.22 9-30
Se 0.42 +0,23 0.3-1.2
Ca 399.12 £ 124.76 300-700
Zn 132.05 +34.90 120-200
K 78.45+£17.89 70-170
JexommencupoBanHas popma
Mn 0.69+0.11 0.5-2
Cu 17.35£9.87 9-30
Se 0.31+0.12 0.3-1.2

Cromaronormueckoe o0cie10BaHne MPOBOIMIOCH 10
CTaHJIapPTHON METOIHKE: COOp aHAMHE3a, OCMOTP, 30HIU-
poBanue, nepkyccuss COCTOsIHHE TBEPAbIX TKaHEH 3y0OB
OIICHUBAJM 10 WHJEKCY WHTCHCHUBHOCTH Kapueca sl
JIaHHO Bo3pacTHOU Tpymnms! KITY + KII.

Jlmst comocTaBieHusl JaHHBIX 3JIEMEHTHOTO COCTaBa
OpraHu3Ma W CTOMAaTOJIOTHYECKOTO COCTOSHHS YUCHHKOB
pasmenmiy Ha aBe rpymnnsl: I rpymmy (n=19) cocraBumm
JIETH ¢ MUHIMAJIbHBIMU IOBPEKACHUAMHE 3yO0B KapHEeCOM
(xommencupoBanHas dopma), Il rpynmy (n=15) — netu ¢
MHOKE€CTBEHHBIMH TTOBPEKACHUAMH (JICKOMIIEHCHPOBAH-
Hast popma) Kapueca.

JlarHbIe 00pabaThIBajIM C UCTIONB30BAHUEM ITPOTPAMMBI
SPSS v 21.

Pe3yabTaThl U MX 00cyxkaeHne. CorTacHO MONTy4YeH-
HBIM JJaHHBIM, B 3JIEMEHTHOM COCTaBe BOJIOC jieTei [ rpyri-
TIBI BBISIBJICHO HE3HAYUTENBHO TOHIKEHHOE COJepPIKaHNe
TaKUX ICCEHIMAIBHBIX dJIEMEHTOB, Kak Zn (99.42+27.64)
K (126.06£72,86); Mn (0.72+0.39) Cu (9.684+2.22) u Se
(0.42+0,23).

[IpoBeneHO comocTaBIeHUE AAHHBIX O COJCPKAHHIH
OCHOBHBIX MaKpO- 1 MEKPOSJIEMEHTOB B BOJIOCAX YICHHUKOB
C TIOKa3aTesIMU MIHEpAIH3alliy TKaHel 3yooB. Hanbomee
BBICOKHI KOA(POUIMEHT KOPPENSIIUUA BBISBICH MEXIY
coaep)KaHWEeM KalblUs B BOJIOCAX M MHTCHCHBHOCTHIO
Kapueca 3y0OB, B 4aCTHOCTH, y jaeTeil | rpynmsl, T.e. C
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KOMIIEHCUPOBaHHOU (opmoii kapueca. Habmronanoch mo-
BBIIIICHHOE COZICPKAaHHIE JAHHOTO SIIEMEHTA, UTO SIBIISCTCS
3aKOHOMEPHBIM, T.K. KaJIbLIUH SABJISIETCSL OCHOBOM CKEJEeTa U
3y0OB, BXOJUT B COCTaB OCHOBHBIX KPHUCTAJIIOB, KAKOBBIMU
SBJIAIOTCS almaTUTHL. HemoctarouHoe moCTyIeH e KabIys
B OPTaHM3M SIBJISIETCS] OIHUM U3 BeIyIINX (DAaKTOPOB pHUCKa
Pa3BUTHUS OCTEONOPO3a, OTPUIIATETIHFHO CKa3BIBACTCS Ha
nporeccax (YOpMUPOBaHUS KOCTHBIX CTPYKTYp MapOIOHTA,
a TaKKe KPUCTAJUIOB amaruta 3y0a, 4TO MOATBEPIKIACHO
JlaHHBIMU McciefnoBanus nereil 11 rpymnmsl ¢ geKoMIeH-
CHUpPOBaHHOW (HOpMOH Kapueca, Tak KaK JOCTOBEPHO IO-
HIDKEHHOE COJIepKaHNE B BOJIOCAX TaKUX SCCEHIINATBHBIX
anemenToB kak Ca (B 0,8 pasa), Zn (B 1,2 paza), K (B 1,5
paza), Mn (B 1,8 paza), Cu (B 1,1 pa3a) moxa3biBaeT B3au-
MOCBSI3b MEXK/Ty SJIEMEHTHBIM COCTaBOM BOJIOC M MHHEPa-
JM3aluel TBepbIX TKaHeH 3y0oB (Tabnuia 2).

B pesynprare mpoBEAEHHOTO aHANN3a COACPIKAHUA
JKI3HEHHO HEOOXOANMBIX XMMUYECKUX AIEMEHTOB B SMalN
U JIGHTHHE 3y0OB JeTeil C KOMIICHCHPOBAHHOU (PopMmoii
Kapueca (mepBasi TPYIIa) BRISIBICHO, YTO MOKA3aTeln
SCCEHIMATBHBIX W YCIOBHO JCCEHIMATIBHBIX IEMEHTOB
HAXOJSTCA B MPeJiesiaX HOPMBI, a IPOIIECCHI JeMUHEPaIH-
3allii MUHAMAJIbHBIE.

V nereit Il rpymnmel aHaJIn3 XUMUYECKUX IEMEHTOB
BBISIBIJI HECKOJIBKO ITOHMKEHHBIE TOKA3aTeIN COACPIKAHUS
SCCEHIHAIBHBIX 3JIEMEHTOB B TBEPABIX TKAaHSIX 3y0OB,
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B YAaCTHOCTH, CPEJHECC 3HAUCHUE KAJBIUS COCTABIISICT
2590254+35224,0 ppm (p<0,05); xeneza — 98,59+39,72
ppM (p<0,00); mapranma — 11,55+7,7 ppm (p<0,00). Heo6-
XO0AUMO OTMETHUTD, YTO Mapraliy nNpuHaJICKUT 3HaAYUMas
pOJIb B OMOCHHTE3€ MPOTECOTNIMKAHOB, KOTOPHIC BXOIST B
CTPYKTYpY NCHTHHA 3yOOB. B TaHHBIX aHAN3a HCKITIOUC-
HHUEM SIBJSICTCS TIOKa3aTellb [IMHKA — €ro KOJHUYECTBO Ha
28,1% mpeBbIIAN0 YCTAHOBICHHYIO HOPMY U COCTaBUJIO
148,0+85,6 ppm. JlaHHOE OOCTOSTEIBCTBO CIEAYET 00b-
SICHUTh CIIOCOOHOCTBIO [IMHKA YMEHBIIATh 3 (EKTUBHOCTH
MPOIECCOB PEMHUHEPATH3AI[UH, T.K. CHUXKACTCS MPOHU-
oaeMoOCTb 3MaJid, YTO NPEMATCTBYCT NMPOHUKHOBCHUTIO
peMUHEPATU3yIONINX BemecTB [8].

B pesynbrare mpoBeIcHHOTO UCCIICIOBAHSI BBISIBIICHO,
YTO COJACPKAHUE MAKPO- ¥ MUKPOAJICMEHTOB B BOJIOCAX U
TBEPAbIX TKaHIAX 3y6OB ABJISICTCSA MHAUKATOPOM CTCIICHU
MHHEpaIN3al{y 3MaJi, ICHTHHA 3y00B U aTbBOOJISIPHBIX
OTPOCTKOB HCHIOCTeﬁ, 4TO ABJIACTCA 3HAYMMBIM PHUCK-
(dakTopom pas3BuTus 3aboseBanuil napogonTa. OTKIOHE-
HUA B COCTOSTHUM CTOMATOJIOTHYECKOI'0 3JOPOBLS CBA3AHbI
¢ aucOanaHCOM BBIIICYKAa3aHHBIX JJICMCHTOB B OHOCYO-
CTparax, 4To COMPOBOXKIACTCS YMCHBIIICHHEM COMICPIKAHHSI
3CCCHIMABHBIX U YCIOBHO ACCCHITHAIBHBIX JICMUEHTOB.
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SUMMARY

BIOSUBSTRATES AS DENTAL HEALTH INDICA-
TORS IN SCHOOL-AGE CHILDREN

Shishniashvili T., Suladze N., Beridze M., Manjavidze N.

Tbilisi State Medical University; Thilisi State University,
Georgia

Lack of essential elements can lead to the develop-
ment of general and dental diseases. To assess the level of
microelements in the human body, the most informative
biosubstrates are hair and dental hard tissues, in which the
chemical elements are concentrated and fully reflect the
quality of essential elements.

We examined 34 6-12 years-old children to study the
content of essential elements in biosubstrates, as in dental
health indicators (in the period of formation and mineral-
ization of most permanent teeth). The analysis was carried
out by the X-ray fluorescence spectroscopy method. We
studied 8 essential (Ca, Zn, K, Fe, Cu, Se, Mn, Cr) and 9
conditionally essential (S, Br, Cl, Co, Ag, V, Ni, Rb, Mo,
Sr, Ti ) chemical elements in hair, and in the teeth - four
essential (Ca, Zn, Mn, Fe) and three conditionally essential
(Rb, Ni, Sr) trace elements.

According to the study, in pupils, with compensated
form of caries, was found minimal lack of essential
chemical elements with the norm, and in children with
decompensated form of caries — significantly low level
of essential elements. In particular, the analysis of hair
with the X-ray-fluorescence spectrometry method in
second group children showed a significant lack of: Ca
(0.8 times), Zn (1.2 times), K (1.5 times) Mn (1.8 times),
etc. The low content of calcium (259025 + 35224 ppm),
iron (98.59+£39.72 ppm), manganese (11.55+7.7ppm)
was reported to be relatively low (p<0.05) in dental
hard tissues. The exception was the zinc - its number
exceeded the established norm by 28.1%, which should
be explained by the fact that the zinc reduces the enamel
penetration, and thus, transition of chemical elements
from saliva to dental hard tissues.

Thus, our study has showed that the composition of
micro and macro elements in hair and dental hard tissues
can be used as indicators of mineralization of dental enamel,
dentine and alveolar bone.

According to our results dental health changes are
associated with the imbalance of chemical elements in
biosubstrates.

Keywords: dental health, hair, dental hard tissues,
essential elements.
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BUOCYBCTPATBI — THAUKATOPBI CTOMATO-
JJOTMYECKOT'O 3I0POBBSA JETEN NIKOJILHO-
'O BO3PACTA

Mumanamsuan T.9., Cyaanze H.H., bepuaze M.A.,
Manmxasuase H.A.

Tounucckutl eocyoapcmeentvitl MeOUYUHCKUL YHUBEPCU-
mem, Tounucckuii 20cyO0apCcmeenHblll YHugepcumem um.
U. [icasaxuweunu, I pysus

Henocrarok >KM3HEHHO BaXKHBIX 3JIEMEHTOB SIBIISETCS
PHUCKOM pa3BHUTHS OOIMIMX M CTOMATOIOTHYECKUX 3a0071e-
BaHMH, B OCHOBE KOTOPBIX JIKUT Ne(PUIUT, H30BITOK HITH
JqucOanaHc Makpo- ¥ MUKPOJIEMEHTOB B opranusme. st
OILIEHKU YPOBHS COJIEP)KaHUsI MUKPOIJIEMEHTOB B Opra-
HHU3MeE YeJI0OBEKa XOpoIei nHPOPMAaTHBHOCTEIO 00J1a1at0T
BOJIOCBI M 3YObI, B KOTOPBIX NMPOHCXOANT KOHLIEHTPALIUS
XMMHUYECKUX JIEMEHTOB W HauOOJee IOTHO OTPaKaeTCst
YPOBEHb COAEPKAHUS SCCEHIINATIBHBIX JIEMEHTOB.

C 1eTbI0 OIIEHKH KU3HEHHO BayKHBIX MUKPO3JIEMEHTOB
B OnocybcTparax — Kak HHIAKATOpaxX CTOMATOJIOTHIECKO-
TO 3/10pOBBs, 00cIen0BaHbl 34 MIKOIEHUKOB, B BO3pacTe
6-12 met, B mepuo HOpMUPOBAHUS W MHHEPATH3AIIH
MIOCTOSTHHBIX 3y00B. IIpoBenieH aHanim3 BOJIOC 1 TBEPABIX
TKaHel 3y00B Ha COfiepKaHNE MaKpO- ¥ MUKPO3JIEMEHTOB.
B Gnocy0OcTpaTe BoItoc Onpeaensiim coaepkanue 8 3cCeH-
muanbHeIX (Ca, Zn, K, Fe, Cu, Se, Mn, Cr) u 11 ycmoBHO
saccennmanbHbIX (S, Br, Cl, Co, Ag, V, Ni, Rb, Mo, Sr, Ti)
XMMHYECKUX JIEMEHTOB, a B 3y0aX — YEThIpE 3CCEHIH-
anpHEIX (Ca, Zn, Mn, Fe) 1 Tpu ycIoBHO SCCEHINATBHBIX
(Rb, Ni, Sr) MUKPOIIEMEHTOB METOIOM PEHTT€HOBCKOM
(ITyopecLieHTHOH CIIEKTPOCKOIIHH.

CoracHo MoTy4eHHBIM JaHHBIM, IEMEHTHBIN COCTaB
O6mocy0OcTpaToB y AeTei ¢ MUHHUMAaIbHBIMH TIOBPEXKIEe-
HUASIMH 3y00B KapuecoMm (KOMIEHCHpOBaHHAs (opma)
HaOJIIO/IaeTCsl HE3HAYNTENFHO TTOHMKEHHOE COAEpKaHNe
KM3HEHHO BAKHBIX XUMHUYECKHUX JIEMEHTOB.

VYV nereil BTOpOH IpylIbl C IEKOMIEHCUPOBAHHOMN
(dbopMoil Kapueca IIEMEHTHBIN aHAIU3 METOJOM PEHT-
TEHOBCKON (PIIIOOPECIIEHTHON CHMEKTPOCKOIHH BEISBUI
3HAYUTEIBHO MTOHWKXEHHBIC MOKA3aTENN COACPIKAHUS
9CCEHIMAIBHBIX M YCIOBHO ACCEHINAIBHBIX 3JIEMEHTOB B
6mocyOcTparax yeiaoBeka. B yacTHOCTH, TaHHbBIC aHATH3a
BBISIBIJIN CYIIIECTBEHHO OHIKEHHOE COAEPKaHUE B BOJIO-
cax Ca (B 0,8 pa3a), Zn (8 1,2 paza) K(8 1,5 paza), Mn (B 1,8
pasa). JlaHHBIE 0 COCTaBE XUMHUYECKHX 3JIEMEHTOB B TBEP-
IIBIX TKaHSX 3yOOB MEeMOHCTpUPYIOT HocTtoBepHO (p<0,05),
TIOHIDKEHHOE cofepkaHue KambIms (259025+35224,0 ppm),
xenesa (98,59+39,72 ppm), mapranna (11,55+7,7 ppm).
HckimoueHneM sBISeTCs MOKa3aresb IIMHKA — €ro KOJu-
gecTBO Ha 28,1% mpeBbImaeT yCTaHOBICHHYIO HOPMY,
YTO CJIeTyeT OOBSCHUTD CIIOCOOHOCTBIO IIMHKA YMEHBIIIATh
MIPOHMIIAEMOCTh 3MAJIM M, TEM CaMbIM, IIPENATCTBOBATH
MIPOHUKHOBEHHIO PEMHHEPATU3YIOIINX 3JIEMEHTOB.
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B pe3ynbrare mpoBeAeHHOTO UCCIEA0BAHMS yCTaHOBIIC-
HO, YTO COZIEP’KaHNE MAaKpPO- U MUKPOAJIEMEHTOB B BOJIOCAX
Y TBEP/IbIX TKAHSX 3yOOB SIBJISIETCSI MHANKATOPOM CTEIICHH
MUHEpaJIN3allii 3MalH, ACHTHHA 3y0a U albBEOJISIPHBIX
OTPOCTKOB YENIOCTEH, UTO SIBIISICTCS PUCK-(DAKTOPOM pas-
BUTHSA 3a0051eBaHNi TapoioHTa. OTKIOHEHUS B COCTOSIHUI
CTOMATOJIOTUYECKOTO 37I0POBBS CBSI3aHBI C AUCOATaHCOM
BBHINIEYKA3aHHBIX AJIEMEHTOB B OMOCYyOCTpaTrax, 4To CO-
MIPOBOXK/IAETCS YMEHBIIIEHHEM ICCEHIIHAIBHBIX M YCIOBHO
SCCEHIIUAIBHBIX 3JIEMEHTOB.
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BASAL CELL CARCINOMA OF THE FOOT -
TWO CASE REPORTS AND LITERATURE REVIEW

"Wollina U., 2Schénlebe J., 'Langner D.

'Department of Dermatology and Allergology, Dresden Municipal Hospital, Academic Teaching Hospital
of the Technical University, Dresden, Germany, Institute of Pathology “Georg Schmorl”,
Dresden Municipal Hospital, Academic Teaching Hospital of the Technical University, Dresden, Germany

Basal cell carcinoma (BCC) is the most common skin
cancer in Caucasians. A population-based study in Olmsted
County, Minnesota, performed during the period from 2000
to 2010 reported an age-adjusted BCC incidence as 360.0
and 292.9 cases per 100,000 person-years in men and
women, respectively [1]. The incidence rates for Germany
have been estimated between 76.3 and 82.2 for 2010 [2].

Two different entities of this neoplasia are known: (a)
BCC derived from hair follicle keratinocytes (outer hair
root sheath and bulge region) and (b) BCC derived from
interfollicular basal keratinocytes. The cells of origin may
contribute to preferred histological subtypes of BCC, i.e.
nodular from hair follicles and multicentric superficial from
interfollicular keratinocytes [3].

In most cases, BCC is caused by mutations of the sonic
hedgehog signaling pathway. A constitutive activation of
the Sonic Hedgehog/GLI (SHH/GLI) pathway is commonly
attributed to inactivating mutations in PTCH1, resulting in
unrestricted SMO (smoothened) activity [4]. More recent
studies suggested PTPN14 and LATS1, both effectors of
the Hippo-YAP pathway, and MYCN as additional BCC-
associated genes. Frequent non-coding mutations within
the regulatory promoter sequences of the TERT and DPH3-
OXNADI genes were observed in BCC’s, too, suggesting
a more complex genetic background than previously ac-
cepted [5]. The major known etiologic exogenous factor is
the chronic exposure to ultraviolet light [6].

The most common site for BCC is the head and neck re-
gion, followed by the trunk. BCC of the foot is very rare. This
might explain the often delayed diagnosis. Only 25 cases of
BCC of the dorsal foot and about 40 cases of BCC of the foot
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sole have been published [7,8]. BCC of the toenail apparatus
is even more rare [9]. In the study of Loh et al. (2017) the
mean age was 64.5 years with a range from 2 to 90 years [7].

Material and methods. Case Reports. Case I. A
61-year-old female patient presented with a 3-year history
of non-healing ulcers on her right foot. She suffered from
Klippel-Trénaunay syndrome and diabetes mellitus type II.
In her youth, she was treated by X-ray and cobalt irradia-
tion of her right leg to reduce the vascular malformations.

On examination, we observed a 21 x 10 cm large, mal-
odorous ulcer on the right foot extending from the sole to
the dorsum of the foot (Fig. 1-¢).

Laboratory investigations revealed a compensated anemia
with an erythrocyte count of 3.35 Tpt/l (normal range: 4.2-5.4),
hypochromic erythrocytes of up to 21.9% (<2.5%), hemoglo-
bin 5.2 mmol/l (7.4-10.7). There was a mild thrombocytosis
with a thrombocyte count of 469 Gpt/l (140-360). C-reactive
protein was elevated up to 145.6 mg/1 (<5).

Microbiology of ulcer swabs demonstrated a mixed
colonization with Staphylococcus aureus, Proteus mira-
bilis, Pseudomonas aeruginosa, and Enterobacter spp.

Duplex sonography of the legs ruled out venous insuf-
ficiency and arterio-venous shunts. Computerized tomogra-
phy perfusion imaging and MRI demonstrated hypertrophy
of the right leg typical for Klippel-Trénaunay syndrome.
Multiple venous ectasias and venous calcifications of the
affected leg and foot were noted.

Although several skin biopsies of the ulcer were non-
specific, a deep shave excision demonstrated an ulcerated,
deep infiltrating metatypic BCC with perineural invasion
(Fig. 2).

55



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSISHMNZIKL M 5SJIRNGN6M LOSLRI6N

Fig. 1: Metatypic BCC of the foot in Klippel-Trénaunay-syndrome (case #1).

(a) and (b) Metatypic BCC in Klippel-Trenaunay-syndrome. (c) Surgical specimen.
(d) Residual ulceration on the foot after surgery and radiotherapy for metatypic BCC in Klippel-Trénaunay-syndrome

‘f‘(. ¥

Fig. 2: Histopathology of metatypic BCC with perineural
invasion (case #1; hematoxylin-eosin, x4).

Imaging excluded any metastatic spread.

A temporary defect closure was performed using
vacuum-assisted closure (VAC Ulta, Acelti).

a

at the 24-month of follow-up, no recurrence of the tumor

Piperacillin-tazobactam antibiotic therapy was admin-
istered intravenously. Treatment options were discussed at
an interdisciplinary tumor board. A minor amputation of
the right digitus III became necessary because of phleg-
monous infection.

To avoid a lower leg amputation, radiotherapy and
targeted tumor treatment with Vismodegib were discussed.
Eventually, the patient decided for radiotherapy. During
follow-up at 24 months no relapse was noted although
complete epithelialization was not achieved after radio-
therapy (Fig. 1d).

Case 2. A 61-year-old male obese patient presented
with more than 8-year history of chronic plantar ulcers on
the right foot (Fig. 3a).

Good ulcer care had not improved healing. On examina-
tion, we observed a 5 x 4 cm ulceration with good granula-
tion. We performed several skin biopsies, which revealed
an ulcerated BCC instead of granulation-appearing tissue.
Delayed Mohs surgery was performed in two stages (Fig.
3b) resulting in a 10 x 10 cm soft tissue defect. Temporary
wound closure was performed with VAC (Fig. 3c¢).

Fig. 3: (a) BCC of the foot sole presenting as chronic plantar ulcer (case #2).
(b) Surgical specimen after first Mohs surgery.
(c) Final defect after 2" Mohs surgery and vacuum-assisted closure to improve granulation

56



GEORGIAN MEDICAL NEWS
No 3 (276) 2018

Fig. 4. Histopathology of the BCC of case #2 (hematoxylin-eosin). (a) Overview with deep penetrating basaloid strands
and superficial ulceration (x 4). (b) Detail showing glandular differentiation of the tumor cells (x 10).
(c) Detail with perineural tumor infiltration (x 10)

Table. Reports of BCC of the foot since 2000

Age (y) Gender Localization Histology Tx Reference
40-90 3x m dorsum 4 multicentric Mohs surgery Loh et al. 2017
40-90 4x dorsum 2 infiltrative

1 ulcerated
1 unspecified
69 f left sole microcystic & Mohs surgery Hone et al. 2016
nodular
61 f right foot metatypical surgery and Langner et al. 2015
sole and dorsum radiation
89 m dorsal foot ductal differen not mentioned Kiyohara et al. 2012
tiation
85 f right hallux nodular wide excision Suzuki et al. 2010
67 f right hallux infiltrative wide excision Potier et al. 2007
73 m toe nodular imiquimod Stashower 2006
79 f toe nodular excision Abeldafio et al. 2006
84 f sole infiltrative excision
83 f Vi toe nodular Mohs surgery de Giorgi et al. 2005
subungual
72 f right sole multicentric wide excision | Oster-Schmidt et al. 2002
superficial
78 f right hallux multicentric Mohs surgery Matsushita et al. 2003
subungual superficial
88 f left great infiltrative wide excision Herzinger et al. 2003
toe nail
67 f hallux infiltrative Mohs surgery Orisni et al. 2001
subungual

Histopathology revealed a mixed solid and morphea-
like BCC with glandular differentiation and perineural
invasion (Fig. 4). Due to perineural invasion either foot
amputation or, at least, adjuvant radiotherapy was advised,
but the patient did not comply with follow-up.

Results and their discussion. BCC of the foot (dorsum,
sole and toenails) is very rare, accounting for less than 1 %o
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of all BCC’s. Perhaps, due to its rarity, the tumor diagnosis is
markedly delayed. In a study of 20 cases, conducted by Roth
et al, the average age was 73 years and the average delay in
diagnosis was 2 years, with up to 12 years [10]. Histologic
types of BCC may vary but nodular and microcystic superfi-
cial types are the most common [11-23]. Fibroepithelioma of
Pinkus has also been observed [7,10,11] (Table).
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The common exogenous factor of BCC — ultraviolet
radiation — has, obviously a minor causative significance in
cases of'its occurrence on the foot. Other etiological factors
have been discussed, such as exposure to X-rays [12, 19],
arsenics [22], and immunosuppression [7].

The first of our patients suffered from Klippel-Trénau-
nay syndrome, which is a rare cause of chronic leg ulcers.
It has been reported that non-melanoma skin cancer, such
as BCC or squamous cell carcinoma, can develop on the
affected limbs [12, 23]. Therefore, Klippel-Trénaunay
syndrome may be considered as an immunocompromised
region of skin [24].

For the second patient, there was no evidence of any
predisposing factors.

Treatment of choice in most cases is Mohs surgery
[7]. Wide excision, treatment with topical Imiquimod,
radiotherapy or sonic hedgehog inhibitors are some other
treatment options [25, 26]. Amputation has been performed
inrare cases only [7,27]. However, preservation of the foot
is important for early rehabilitation and quality of life.

In case of perineural tumor infiltration, surgery should be
accompanied by radiotherapy to obtain optimal results [28,29].

Conclusions. Foot ulcers may have different etiolo-
gies. Malignant tumors, although uncommon, need to be
considered in the differential diagnosis. BCC of the foot
is very rare. This may lead to an unfortunate delay in di-
agnosis and proper treatment as demonstrated by the two
case reports. For advanced tumors, combined surgery and
radiotherapy is a useful option.

Targeted drug therapy is a possible alternative for
radiotherapy.
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SUMMARY

BASAL CELL CARCINOMA OF THE FOOT-TWO
CASE REPORTS AND LITERATURE REVIEW

'Wollina U., 2Schénlebe J., 'Langner D.

!Department of Dermatology and Allergology, Dresden
Municipal Hospital, Academic Teaching Hospital of the
Technical University, Dresden, Germany; *Institute of Pa-
thology “Georg Schmorl”, Dresden Municipal Hospital,
Academic Teaching Hospital of the Technical University,
Dresden, Germany

Basal cell carcinoma (BCC) is considered the most
common skin cancer in men. BCC of the foot, however, is
very rare, and may occur on dorsal surface of the foot, foot
sole or nail apparatus. Diagnosis is often delayed due to
the location at an unusual site. We report on two patients:
a 61-year-old female with an ulcerated BCC of the sole
and dorsum of the foot on a leg with Klippel-Trénaunay
syndrome and a 61-year-old male with an ulcerated BCC of
the foot sole. Histologic tumor types were either metatypic
or mixed solid and morphea-like with partial glandular in-
filtration. Perineural invasion was evident in both patients
indicating the aggressive tumor behavior in the particular
region. Authors also provide a review of the literature with
a focus on the years 2000 through 2017.

Keywords: Basal cell carcinoma; foot; surgery; der-
matology; treatment.

PE3IOME

BA3BAJIBHOKJIETOYHASA KAPIOMHOMA CTO-
IIbI - IBA KIMHUYECKHUX CJIYYAS U OB30P
JUTEPATYPBI

'Boaauna Y., 2lllénnede k., Vlanruep [

Ulenapmamenm Jepmamonoauu u Annepeonozuu, Iopoo-
ckas bonvruya Jlpesoena, Akademuneckuil yueOHbitl 20Cnu-
manw Texuuueckozo Yuueepcumema, /{pezoen, I epmanus,;
2Unemumym Iamonoeuu ,, Ieope [lImopn*, Topodckas
bonvnuya Jlpezoena, Axademuueckuii yuebHsiil 20CHUMAb
Texnuuecxozo Ynusepcumema, /[pesoen, I epmanus

BazanpHokierounas kapumaoma (BKK) cumraercs
Haurbosee pacipoCTPAHESHHBIM PAKOM KOXKH CPEIU MYXK-
gnH. Onraxo, caydan BKK obmactu cromsr oueHs penkn
U MOTYT BO3HUKAaTh Ha ThUIbHOW MOBEPXHOCTH CTOIIbI,
OJIOIIBE MJIM B OOJIACTH HOT'TEBOTO arapara. B cBsizu ¢

© GMN

HEOOBIYHOH JIOKANIM3alMel, TMarHo3 B 4acThIX CIydasix
CTaBUTCS C 3amo3aHueM. ABTOpaMu MPEICTABICHbI J1Ba
KIMHUYECKUX cyvasi: 61-IeTHss )KeHITMHA C U3bSI3BICH-
Hoii BKK mofio1iBbI ¥ THUTEHOM MOBEPXHOCTH CTOIIBI HOTH C
cunnpomoM Knunnens-TpenayHaii 1 61-neTHuii My>xunHa
¢ u3bs3BieHHOM BKK mogomBel. THIIBI TUCTOIOTHYECKOM
OMyX0JIH ObUTH JINOO METATHMUYCCKUMHU, JINOO CMEIIIaH-
HBIMHU TBEPAbIMU U MOP()ECBUIHBIME C YACTHYHOM JKEJIe-
3ucToil MHUIBTpanueld. B o0oux cirydasx oTrMmedanach
MepUHEBpaibHAs UHQUIBTPAIIHSI, YTO CBHICTCILCTBYCT
0 0oJice arpeCCHBHOM ITOBECHUU OIYXOJIH B JaHHOM pe-
rruoHe. ABTOPBI TaKKe MpeAIaraoT 0030p JTUTEpaTypHBIX
JTAaHHBIX, OMYOIMKOBaHHKIX 3a nepuon 2000-2017 rr.
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OCOBEHHOCTHU METABOJIM3MA TUPEOUIHBIX TOPMOHOB VY JIETEA
C BHEBOJIbHUYHOM IMHEBMOHUWEN: CUHJIPOM DYTUPEOUJTHOMN MATOJIOT M1
W BHYTPUKJIETOUHOE PACIIPE/JIEJIEHUE VOJIA

Mapanmmu ILA., Kubap O./1., ®ypaena B.b., lNausm H.B., Capanyk U.M.

I'BY3 « Teprononvckuii 2ocyoapcmeenmviii meouyunckutl ynueepcumem um. M.A. Topoauescroeor, Yxpauna

BuebonsanuHas maeBMoHus (BIT) nerckoro Bo3pacra
TIO ceif IeHb ABJISIETCS aKTYAIBHON TIPOOIEMO ITeTHaTpHH.
Hessupas Ha 3HAYHUTENBHBIC YCIIEXH, TOCTUTHYTHIC B U3-
YYCHHH TTaTOTCHE3a, TMAarHOCTHKHY U JICUCHIH 3a00JICBaHUS,
HEKOTOPBIC acTIeKTHI €T0 Pa3BUTHS, a TAKXKe TKECTH Te-
YCHUS U IPOTPECCUPOBAHUS OCTAIOTCS JUCKYCCHOHHBIM.
DTO BeET K TOUCKY HOBBIX MapKepPOB THKECTH TCUCHHUS
ITHEBMOHWH, BBIIBICHUIO KOMOPOUIHBIX COCTOSHUN U U3-
YYCHHIO WX BIMSHUS Ha OpraHm3M pedeHka. Tak, orpoMHOe
BO3/ICHCTBHE HA OPTaHNU3M, 0COOCHHO y HACEICHUS, TIPO-
JKUBAIOMICTO B YCIOBUSIX HOAHON SHAEMHH, OKa3bIBACT
nedunuT foga Ha UMMYHOIOTHYECKYIO PEaKTUBHOCTH
C pa3BUTHEM COMATHYECKUX 3a00JCBaHUM, MMPEIPacIIo-
JIOKCHHOCTH K YaCThIM PECIUPAaTOPHBIM 3a00JIEBaHUIM
[13,16]. KirroueBbIM MOMEHTOM TIpH HomomeuIuTe sB-
JISETCSI CHIDKEHIE CEKPEIIUU THPCOUIHBIX TOPMOHOB, UTO
BJICYET 32 COOOW YrHETCHHE KICTOYHBIX W T'yMOPATBHBIX
3BEHBEB Hecen(hUIecKoit 3amuThl oprann3ma. [1pu atom
COKpaIaeTcs )Ku3Hb B-TiM(onnToB cO CHIKEHIEM BBIpa-
OOTKH aHTUTEII, YTO IIPHBOIUT K TOPMOKCHHUIO AaKTHBHOCTH
€CTECTBEHHBIX KIICTOK—KIJUICPOB, KOTOPBIC UTPAIOT 3HAYH-
MYIO pOJb B MPOTUBOMH(EKIIMOHHOHN 3amuTe. Pa3Burne
MHQEKIIMOHHOTO Tporiecca Ha (hoHe nedurmTa BEIpaboTKH
THPEOUTHBIX TOPMOHOB TPHBOIUT K OoJiee TSKEIOMY
TEUYECHUIO OCHOBHOTO 3200JICBAHMSI, PEIIHIUBHPOBAHUIO U
pa3BUTHIO OCIOXKHEHUU. Ha ceronusimnmii aenb YkpanHa
OTHOCHTCS K CTpaHaM, TJe mpobiaema HOaHOTOo JeduinTa
BCE €lIe HE pellieHa Ha HallMOHaJIbHOM ypoBHe [3,13,16].

B Mexanm3max pa3BuTHs HomonaepuIUTHEIX 3a00-
JIeBaHWH OOINBIIOE 3HAYCHUE OTBOAMUTCS M3MCHCHHSAM
HHTparupeouiHoro myna ona [10]. U3smenenue conep-
YKaHWSI ¥ HETPABIWIBHOE CYOKJICTOUHOE pacIpelesieHue
foza B OpraHu3Me COIpOBOXKIACTCS MOP(HOCTPYKTYPHOMH
TepecTpOiKoit TKaHu mUTOBUIHOMN skene3sl (LLK). B yc-
JOBUAX HomoneUITa THIePIUIa3UPOBAHHBIN ATUTENNH
JKEIe3bI TePSIeT CIIOCOOHOCTh OpraHu(UITMPOBATE HOM, B
pe3yibTaTe Yero yBeIMYMBACTCS KOHIICHTPANWS WHTpPa-
THPEOUTHOTO HEOPTaHMYECKOTO HO/Aa, YTO MPUBOIUT K
Pa3BUTHIO THITOTUPCOKCHHEMUN W CHIDKCHHIO TTPOTHBO-
WHQPEKIIMOHHOHN 3aIllUTHI OpraHu3Ma peOCHKa. Y NIeTei, ¢
BEISBIICHBIM HOMOIe(DUITUTOM OTMEUaeTcs Ooee TshKeIoe
tedenue BII u qocToBEepHO BO3pacTaeT 4acToTa pa3BUTHS
ocroxxeHenui [3].

B HayuHOI1 TUTEpaType HEPEAKO OTMCHIBAIOTCS CIIyJaH,
KOTJIa TSKEJIO TIPOTEKAIOIIIE COMATHUSCKUE 3a00ICBaHMUS
(TsDKETas TpaBMa, CETICUC, MH(EKIHS, BOCTIAJICHUE H JIp.)
COTIPOBOXKAAIOTCS PAIOM M3MCHEHUH (PyHKIIMOHAIBEHOTO
coctosguust 2K, B BUAe M30JMPOBAaHHBIX MU3MEHEHUU
YpOBHEH 00X /I CBOOOTHBIX (PPAKIIN THPEOUTHBIX
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TOPMOHOB B KPOBH 0€3 OPraHWIECKOTO TOPAKEHHS CaMOI
KeJe3bl. B 9ToM ciydae uaeT peds 0 pa3BUTHU «CHHAPO-
Ma 3yTHPEOUTHOW TaTOJIOTUI», TIPH KOTOPOM OTMEYACTCst
(M3NOIOTHYECKHUH THIOTHPEo3 06e3 COOTBETCTBYIOMIECH
KIIMHAYECKOM CUMITTOMATHKH. JIaHHBII (heHOMEH HOCHT, Kak
TIPaBUIIO, aIANTAMOHHBIN XapaKTep, BOSHUKACT B KaYECTBE
001Iero oTBeTa OpraHu3Ma Kak KOMIICHCATOPHAs PEaKIust
TIPU TSDKEJIOM TEUCHUH 3a00JIEBAHUSI M CITY)KUT TTOTIBITKOM
opraamMa coepeds 3Hepruio [1]. B mpaktuke Tarke wc-
TIOJIB3YIOT CIIETYIOIINE CHHOHUMBI 3TOTO CHHJPOMA: «CHH-
JIPOM SYTHPEOUTHOH crmadocTm» (euthyroid sick syndrome),
«QYTHUPEONTHBIHN MTaTOJIOTHIECKHI CHHIPOMY, «CHHIPOM He-
THUPEONIHBIX 3a00meBanminy (nonthyroidal illness syndrome),
«TICeBIOMMCHYHKIHS IUTOBHIHOM *xene3bn [5,8,9]. B ocHo-
BE Pa3BUTHS 3TOTO CHH/IPOMA JIEXKAT MEXaHM3MBbI, CBSI3aHHBIC
C HapyIICHHEM B THIIOTAJIAMO-THIO(PH3APHO-THPEOUTHOM
CHCTEME W SIBIISIIOTCS CIIEACTBUEM JICHCTBHUSI HECKOIBKMX
(axropos [9,12,15]. Beinensror 5 0CHOBHBIX THIIOB CHH-
JIpOMa HETHPEOUAHBIX 3a00IeBaHMA: HU3KUH ypOBeHB T3 B
CBIBOPOTKE KPOBH; BEICOKHI YPOBEHB 00paTHOTO T3, HI3KMI
ypoBeHb T3 u T4, Bbicokuii ypoBeHb T4, aHOManuu ypoBHs
tupeorporHoro ropmona (TTT) [1,5,11].

[Ipu 3a00neBaHMsIX, COMPOBOKAAIOIINXCS PA3BUTH-
€M CHHIPOMAa JyTHPEOUIHON MaTOJIOTHH, B3aUMOCBS3b
MeXIy GYHKIHOHATBHOM akTHBHOCTRIO LK, mMMmyHHON
CHCTEMBI M BOCHAJINTEILHBIM TPOIECCOM SIBIISIETCS He-
onHO3HauyHOH. Bo-mepBrix, ropmons! DK cmocoOHE
BIMATH Ha aKTHBHOCTh MMMYHOKOMIIETEHTHBIX KIIETOK,
peryimpoBaTh aKTHBHOCTh META0OIMUECKUX MPOIIECCOB,
CBOOOTHOPAANKAIEHOE OKUCICHNE U MUKPOLUPKYIISIIHIO
B O4are BOCTaJICHHs. BO-BTOPHIX, IMMYHHBIC HApYIICHNS,
LUTOKHMHBI M IPYTHE BEIIECTBA OCTPOH (ha3bl BOCIATICHUS
crocoOHbI BMATH Ha akTuBHOCTH LK 1 runodmsa. Takum
00pa3oM, B COBPEMEHHOI! ITeinaTpyuy HE CYIIECTBYET e/IU-
HOTO MHEHUS O XapakTepe 1 YacTOTe Pa3BUTHUS CHHIpOMA
SyTHUpeonHON maTonoruu y aereit ¢ BII Ha done Homo-
JneduImTa, He BBIICHEHB! TATOTCHETHYECKIE MEXaHU3MBI
B3aMMOCBSI3M THPEOUAHOTO CTAaTyca ¢ 0COOCHHOCTSIMHU
BHYTPHKJIETOYHOTO PACIpE/IeNICHNsI HoAa B OpraHu3Me U
TSDKECTBIO TEUCHHS ITHEBMOHHH.

Lenp nccnenoBaHms — KOMIIEKCHAS OLIEHKA (yHKIIU-
OHAJIBHOTO COCTOSIHUS IIUTOBHIHOM >KeNe3bl U BHYTpH-
KJIETOYHOTO paclpenesieHus Hoxa Ha (pakiuy B KPOBU
B 3aBHCHMOCTH OT CTENEHH TSDKECTH BHEOONBHUYHOMN
ITHEBMOHHH Y JIETEH MIKOIEHOTO BO3pacTa, MPOKUBAFOLIHX
B HomonepuIuTHOM pernoHe.

Martepuana u metoasl. O6cnenoBano 70 gereii B BO3-
pacte 6-14 net ¢ BII u 35 npaktuuecku 300poBUX JeTeil
COIOCTaBUMBIX 1O Bo3pacTy. CpexHui BO3pacT AeTei co-
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crasu (8,7+2,7) net. Bee 00cenoBaHHbIC JETH TOCTOSTHHO
MIPOXKUBAJIA B PETHOHE HOAHOTO AedUIMTa YMEPEHHOH U
CpeﬂHeﬁ CTEIEHU TSHKECTH U HE UMETN TUITUYHEIX 5KaJi00
HapymeHus QYHKIUU ITUTOBUIHON JKeNIe3bl. B ycmoBusx
CTallMOHapa MallieHTaM C BOCHAJIEHHEM JIETKUX IPOBO-
JUIOCHh KIIMHUKO—Ia0b0opaTropHoe, HHCTPYMEHTAIbHOE
00cJeIoBaHNE B COOTBETCTBHH C KPUTEPHUSIMH IHarHOCTH-
KM ITHEBMOHHUH U OIICHKH TSHKECTH COCTOSHHSI COTNIAaCHO
CYIIECTBYIOINM IIpOTOKoaMm [4,2].

Hccnenyemble neTH pacrpeneseHsl Ha 3 TPymmbl 110
35 B kax0M: | rpynna — marueHTsl ¢ TSHKENIbIM TEICHUEM
nHeBMoHuH; Il rpynmna — 1etu co cpeiHel CTENneHbIo Ts-
xkect mHeBMOHMY; Il rpynma (KOHTponbHas), KOTOPYIO
COCTaBUJIN MPAKTUYCCKU 3JO0POBBIC JICTHU.

Cocrosnue K nccrnegoBanu myTeM akTHBHOIO
orpoca 6OJ'HJHI>IX JJIs BBISABJICHHUSA CUMIITOMOB T'UIICP- UIIU
rUoQyHKINH KeNe3bl, NaJbIIaTOPHOI OILIEHKH pa3MepoB
U CTPYKTYpPBI LIUTOBUIHOM KeJie3bl. Bcem 00mbHBIM 1po-
BOJIIIN YIIbTpa3BykoBoe obcienosanue IIXK ¢ orenkoit
9XOCTPYKTYPHI U OTIpeieiecHueM ee o0beMa B MM>. DYHKIIU-
OHaJIbHYIO aKTUBHOCTbH THpeOH}]HOﬁ CHUCTCMbI OLICHHUBAJIN
AMMYHO(DEPMETHBIM METOJIOM C IIOMOIIIBIO OITPEACTICHUS B
KpPOBH YpOBHEH cBoOOiHOTO THpOoKcHHa (¢ T4), cBoGoHO-
ro tpuiionruponuHa (cT3), a raxxe (TTT. I[IpoOs! kpoBU
Ha TOPMOHAJILHOE HMCCIIE0BaHUE 3a0Mpaiil HATOLIAK M3
JIOKTEBOH BEHEI: B MEPBBIC CYTKU TOCHHUTAIMN3aAlINU U B
TUHaMuKe Ha 21 cyTku OT Havaja 3a00JIeBaHu.

Jnst onieHKH HOOHOM 00EeCTIEYeHHOCTH MCCIIEAYEMBIX
TPYII UCIIOJIB30BAJIU [T0KA3aTENb SKCKPELUH 11071 ¢ MOYOH.
AHanm3 MOUM Ha CofiepKaHue HoJia MPOBOTUIIHN IIepUi-apce-
HUTHBIM MeTo/I0M. CTerieHb HOMHOTO IS(UIMTa OLCHUBAIN
comtacHo pexkomenaanusm WHO/ICCIDD (2001, 2007) [7].

Conepxanue obmiero ioma, ypoBeHb HHTPATHPEOU-
HOTO HEOPraHMYEeCKOTO W OpraHU(pHUIMPOBAHHOIO HoIa
B KPOBH ONpEICTINIM METOJOM (IIaTeHT Ha MOJIEe3HYI0
monens (UA) [6].

Craructndeckas 00pabOTKa IOJyYEHHBIX Pe3yibTa-
TOB HCCJIEIOBaHMS NPOBEJCHA METOOM BapHAllMOHHOMN
CTaTUCTUKHU IIPU NOMOIIU CTaHAAPTU30BAHHOI'O MaKeTa
mporpamm Statistica 10.0 u Microsoft Excel XP. Yuutsi-
BaJIM 4YHCIIO HaOmrofeHuit (n), KOJTMUECTBEHHbIE TaHHBIC
(mpu HOpMaJBHOM pacHpeeiICHUH IPHU3HaKa) IpeICTaB-
nensl B Bune M+SD, rne M — BbiOopouHoe cpenuee, SD
(standard deviation) — crtanmapTHOe OTKJIOHEHHUE. J[ist
OLIEHKHU MOJYYEHHOTO pacIpeeseHUs BeIHYUH HoLypun
HCIOB30BAIM METO/ HEeTlapaMeTpU4IeCcKOi CTaTUCTUKH C

pacueToM MeAMaHbl BapHallMOHHBIX psAoB. CpaBHEHUE
KOJIMUECTBEHHBIX IOKa3aTelel NMPOBOAMIMN C MOMOUIBIO
t-kputepust CThIOCHTA, CTATUCTUYECKU 3HAYMMBIMH Pa3-
saust cauranucs npu p<0,05. [{nsg aHanu3a ca3eit Mexay
H3y4YaeMbIMH NTPU3HAKAMU (KOPPEJISAIHiA) TPUMEHSIIN He-
napameTpudeckuil Mmeroq Crmpmana (r).

PesysbTarhl 1 ux oocy:xaenue. C 1eNbl0 U3yUCHUS
cocTOsiHUS (DYHKIIMM IIUTOBHHOW JKeJe3bl y JEeTeH C
ITHEBMOHMEN Pa3HOH CTENECHU TSKECTH ONPEAEIISUIA KOH-
LEHTPAIMIO THPEOUIHBIX TOPMOHOB B CHIBOPOTKE KPOBH.
Tak, BBIABJICHHBIE Pe3yIbTaThl TO3BOIMIN 0XapaKTEePH30-
BaTh CJIEAYIOIINE U3MEHEHHUS B FOPMOHAJIBHOM CTaTyce
OGonpHBIX AeTel (Tabnuua 1).

[Tpu moapoOHOI OleHKE TOPMOHOB HIMTOBUIHOM
JKeJIe3bl BBISBICHBI (DYHKI[MOHAJIbHBIC HAPYIICHHS TUPEO-
UAHOTO cTaTyca (B BUJC N30JUPOBAHHOTO CHUKEHUS KOH-
neHTpamu ¢T3) mpakTHUeCKH y KakI0ro HCCIeIyeMOoro
naruenTa ¢ BII tsxenoro Teuenusi. Cpeanue ypoBau ¢T3
y aeteit [ rpymnms! 66111 3HaUUMO HIDKE Ha 9% deM y neTe
IT rpynmet 1 Ha 32% vem y aeredt I rpynmer (p<0,05).
Cpenu nmanuentoB I rpynms! yposens ¢T3 He npeBsliman
pedepeHTHBIX 3HaUeHNI U CTAaTUCTUYECKU HEI0CTOBEPEH
(p>0,05). Konuentparuu TTT u ¢cT4 B CBIBOpOTKE KPOBU
BCEX JETEH C INHEBMOHMEH HAXOAWIUCH B IIpeseax Jo-
MyCTUMON HOPMBI M JOCTOBEPHO HE OTIMYAIUCH OT MO-
Kazaresei rpynmnsl kKonTpos (p>0,05).

[Ipu npoBeneHNM KOPPENSLMOHHOTO aHAJIH3a CPeau
MAIMEHTOB | rpymIel, HAMH JI0Ka3aHa TeCHAsk B3aMOCBSA3b
U3MEHEHUH YPOBHEW I'OPMOHOB IIIUTOBUIHOM XKEJIE3bl C
KIIMHUKO-TAa00PaTOPHBIMU JTAaHHBIMH, XapaKTepH3YIOIMHU
TSDKECTB NAaTOJIOTMYECKOT0 Ipoliecca MpH MHEBMOHUH, B 4acT-
HOCTH BBISIBJICHA OTPULIATENbHAS CBSI3b YPOBHS CBOOOTHOTO
T3 ¢ cymmoit 6ayuioB 1o 1kasie MHaekca TshKeCTH THEBMOHUI
y nereit (Pneumonia Severity Index) (= —0,783; p<0,05).
OTH TaHHBIC TIOATBEPKAAIOT BIMSHHUE TSKETIOTO TEUCHUS
ITHEBMOHUH Ha MOKa3aTeIl TUPEOUTHOTO CTaTyca y JeTeH.

B nunamuke, criyerst 21 cyTKH OT Hauasa 3a001eBaHus
y 00JIbHBIX | TpyINIIBI TPOH30ILENT JOCTOBEPHBIH POCT M3-
HavyaJIbHO HU3KHUX KOHIIEHTparuii ¢T3, KoTopble J0CTHIIIN
cpenuero yposss nokasareineit I u Il rpynm. B pesynsrare
npoBegeHHoro JeueHus: BII, cormnacHo cyiecTByrommum
npoTokonaM [2,4], HOpMaIM30BaIUCh MOKA3aTeNN THUpPE-
OMJIHOIO cTaTyca Jaereil | rpynmsl, 4To COpPOBOXKIAI0ChH
crabunuszanuel KIMHUYECKONW KapTHUHBI, KyIHPOBAHUEM
JIBIXaTeJIbHOM HEJ0CTaTOUHOCTH, HOpMaJIM3aluen JenHKo-
LIUTO3a U OMOXUMHUUYECKUX OKa3aTEICH.

Tabnuya 1. Pe3ynemamol ucciedo8anus )yHKYUOHATLHO2O (hoHa mupeoudnou cucmemul y bonvhvix BIT

Hoka3zarenu I rpynna (n=35) II rpynna (n=35) III rpynna (n=35)
IIpYU IOCTYILJICHUU 3.98 £1.511 2.73+0,362 1.96+0.18
TTT, MMe/n
ciycts 21 ¢yt 2.39+0.25 2.53+0.27
MIPU MOCTYTIIICHUN 2,89+0,81 4.9+0,22 5.28+0.13
¢T3, nmoie/n
coycts 21 ¢yt 4.05+0,17 4.06+0.21
[IPH MOCTYIIJICHUH 17.89+0,14 14.02+0,26 15.67+0.50
c¢T4, nmonb/1t
ciycrs 21 ¢yt 14.46+0.24 13.83+0.31

npumeuanue: ' - paznuuusa 6 I u Il epynnax ¢ p<0,05; ? - paznuuusa 6o Il u 11l epynnax ¢ p>0,05
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Tabnuya 2. Pacnpocmparnennocms 1100H020 Oepuyuma oo6cied08anHblx demell

YpoBeHb 3KCKpeuuu ioaa ¢ Mo40il (MKI/J1), KOJIHYeCTBO
Hccnenyemas namuentos (%) lt’[ezmaﬂa
rpymnma, Hoxypuu 300, %
(n=35) <20 21-49 50-99 100-199 2;(’)%' >300 (mKr/m)
I rpymnma 14,3 37,1 28,6 20 0 0 5013 5,7
II rpymma 8,6 20 45,7 25,7 0 0 58,62 2,9
III rpynna 0 31,4 37,1 25,7 0 5,7 61,9 2,9

npumeyanue: ' - pasnuuus 6 1 u 111 epynne ¢ p>0,05; ? - paziuyus 6o 11 u Ill epynne ¢ p>0,05;
3 - pasnuuus 6 [ u Il epynne ¢ p>0,05

Bce netu uccnenyeMsIx TPy MOCTOSHHO MPOKUBAIIH
B MOHONC(UIIMTHOM PErHOHE, YTO SBIJIOCH TPEIITOCHLTKON
JUISL IPOBEZICHNUSI CKPUHUHTOBOTO METO/IA C TOCIIEIYIOIIM
BBIYHCIICHUEM METUAHBI SKCKPEIHH HO/Ia C MOYOM H BBISBIIC-
HUSL CTeTIeHH HOHOTO AeduimTa. MoaHas ofecrnedeHHOCTh
OpraHu3Ma JICTeH BceX IPYIII MPEICTABIICHA B TA0HIIE 2.

[Nonmy4yeHHBIC TaHHBIC 0OCICTOBAHHBIX MAITUCHTOB | 1
Il rpynn CBUACTENBCTBYIOT O HAJTHMYUH HOHOTO IS(hHITUTA
(M1]T) nerxoit cTeneny, Tak Kak obIas MeIuaHa Hoxypun
coctaBmia 50 u 58,6 Mkr/i, coorBeTcTBeHHO (p>0,05).
OpnHako, MeinaHa Hopypu fetelt | rpynmsl COOTBETCTBYET
MOTPaHUYHOMY COMICPKAHUIO HOa B MOUYE M HAXOUTCS Ha
pyOexe 3HaYEHUH MEXy CpPEeAHEH CTENEeHBIO TSHKECTH U
ymepennbiv M1, Cpem nanmenTos [ u 11 rpyrm ormevarcs
Je(pUIUT HOa Pa3IMYHOM CTeTIeH! TshkecTH: 8,6 u 14,3% —
Tspkeneiid gedurmt; 37,1% u 20% cpenueti creneny; 28,1%
u 45,7% ymepennsiit ]I, coorBeTcTBeHHO. Pesymsrarst
00CIIeIOBaHUS TPYIIITBI KOHTPOJIS TAKIKE CBUACTEILCTBYIOT
0 HamM4uH jerkoro MJI. CpaBHUTENBHBIN aHAU3 BBISB-
JICHHBIX PE3yJIbTaTOB MEIMAHBI HOIYPUH BO BCEX TPYIIIIAX
OKazaJicsl CTAaTUCTUYECKU HeJocToBepHBIM (p>0,05). Bo
BpeMsI TATTBIIAIINY U YABTPAa3BYKOBOTO 00CIICIOBAHUS TIIH-
TOBUAHOM kele3bl BoisiBieHa runeprasus DK I et y 2
(5,7%) nereit I rpynmst u 1 (2,9%) 11 u 111 rpymm.

CorniacHo pexoMenaaiusym BO3/FOHUCE®/ICCIDD,
OIICHKa MCIIUAHBI HOypUH — BEIMYMHA JUHAMHYHAS, KO-
TOpasi aIcKBaTHO OTOOpakaeT yImoTpeOlieHHIEe Ho/a TOIBKO
HA MOMEHT UCCIICIOBAHUS BBU/Y BBICOKHX WH/IUBUIYaTb-
HBIX KOJICOAHMIA KCKPEIMU HOlla ¢ MOYOU Y OTJCIEHOTO
uHauBHAyyMa. ClIenoBaTebHO, 3TOT METO MOXKET OBITh
TIPUMEHEH TOJIBKO JJIs ONIPE/INIEHHs CTETIEHH 00eceYeH-
HOCTH H0JI0M BCEH MOMYJISIIIIN B 00CIIEyeMOM PEernoHe u
HE TPUTOJICH JJIs OLICHKH HHIMBHUYAIEHOTO IOTPEOICHUS
riona [7]. OnpeneneHre KOHIEHTPALIUHY H0/1a B ICTIOHUPY-
FOIIHX TKAHSX, 8 TAK)KE BHYTPUKIICTOUHOE PACIIPEICICHUC
WHTPATUPEOUTHOTO IMylia HoJa Ha ero OPraHuYeCKUue U

HEOpraHN4ecKre KOMIIOHEHTHI B KDOBH, OTPaXKaeT IKCIIO-
3MIUIO 3TOTO JIEMEHTA B TEUEHHUE JUTNTEIHHOTO BPEMEHH,
YTO MOXKET SIBJIATHCS MHIIMBHIYaJIbHBIM [TOKa3aTeneM 00-
MeHa Ho/1a B OpraHu3Me YesIoBeKa. DTO NMEET OIpOMHOE
3HaUYEHHE MPH OIICHKE COCTOSHUS 370POBBSI HACEICHUS
TIPOYKMBAIOIIIETO B YCIOBUSIX HomHOTO Aedumra.

CreayromyM 3TaroM HCCIIeIOBaHUs ObUIO M3y4YEeHHUE
COJleprKaHusl KOHIIGHTPAIMK OOIIero Hojia M ero BHYTpPH-
KJIETOYHOE pachpesielieHne Ha OpraHu(UIMPOBAHHYIO U
HEOPraHMYecKyro (PaKIMIO B KPOBH OONIBHBIX JeTeil. Bbi-
IIernepevrcIIeHHbIEe TTOKa3aTel OLEHUBAIN B 3aBHCHMOCTH
OT TSHKECTH KIIMHIYECKOTO TeYeHHsI THEBMOHMH (Tabmuma 3).

Pesynerarsl 00ciieoBaHus NanueHToB | rpymnisl cBu-
JIETEJILCTBYIOT O IOCTOBEPHOM CHMYKEHHHU YPOBHSI OOIIIET0
1 opraHu(UIIMPOBAHHOTO HOAa, TOT/A KaK CONIEp)KaHUe
HEOPraHMYEeCKOTO0 Ho/1a B KPOBH pe3Ko BozpacTaeT. MHrep-
TIpeTanys Moy YeHHbIX TI0Ka3areliei MeTO0M JIMHEHHOTO
perpeccroHHOTO aHAIN3a IIO3BOJISIET CAENAaTh 3aKITI0UeHNE
0 HAJIMYUK 0OPaTHOW CBSI3M MEXKIY YPOBHSIMH pacrpesie-
JICHUsI BHYTPUKJICTOYHOTO HO/Ia Ha OpraHn(PUIIMPOBAHHBIN
u Heopranumveckuit ox (r= -0,600, p<0,001), xoTopas
UMeeT TEeHJICHIIMIO K YMEHBIIEHUIO B 3aBUCHMOCTH OT
CTETICHN TSDKECTH IMTHEBMOHUH. BEISBIEHA TecHas CBS3b
(TTONOXKUTETBHASL KOPPEISLHSI) MEXy YPOBHSIMH 0OIIie-
ro u opranudumpoBanHoro ona (r=0,438, p<0,001) B
opranusMe OOJBEHOTO pedeHKa.

Jannble oOcnenoBanus manueHToB Il rpymmsr Takke
CBUJICTEILCTBYIOT 00 U3MEHEHHH COZCP)KaHHs BHYTPH-
KJIETOYHOTO MyJia Ho/a, Kak M y OOJIbHBIX C TTHEBMOHHEH
TSDKEJIOTO TEYCHMs. DT M3MEHEHHUs BBIPAKEHBI MEHee
WHTEHCHBHO: OTMEYAETCs TeH ICHIUS K He3HAYUTEIILHOMY
CHIDKEHHUIO YPOBHSI 00LIEro M OpraHu(HUIMPOBAHHOTO
HoJa, a TakKe yMEpEeHHOE IMOBBIIIEHHE KOHIIEHTPALUN
HEOPTaHMYEeCKOoTo ioa B KpoBH 0oibHBIX. OnHAKO 3a-
BHCHMOCTB 3THX NMPHU3HAKOB CTAaTUCTHYECKH 3HAYMMa
(p<0,001). Konebanus moka3arencii BHYTPHKICTOYHOTO

Tabnuya 3. Buympuxnemounoe pacnpedenerue 100a 6 Kposu oemetl

Ioxa3aTenan I'pynna I (n=35) I'pynna II (n=35) | I'pynna III (n=35)

2 = E; OpraHu(UIPOBAHHBIN 95,72+5,68".3 120,38+8,762 138,84+9,51
= é e =
5 o = &&
2 & Z : g HEOPTraHUYCCKUI 14,03+1,841!.3 10,1142,142 7,89+4,19
§~§ =

SR

= £ oO0mii 109,75+2,721.3 130,49+2,87> 146,73+6,34

npumeuanue: ' - pasnuuus ¢ I u 11l epynne ¢ p>0,05; ? - pasnuyus 6o Il u 11l epynne ¢ p>0,05
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pacmpesiesieHus Hoia B OpraHU3Me 3TOM TPYIIIBI B CpaBHE-
Huu ¢ koHTpojeM (III rpynma) BeIpakeHbI HE3HAYUTEIBHO
u He pocroBepHbl (p>0,001). Takum 00pa3om, HAMU BbI-
ABJIeHa oOpaTHast ciabasi CBSI3b MEXIY YPOBHSIMHU Opra-
HU(UIMPOBAHHOTO U Heopranuyeckoro ona (r= -0,287,
p<0,001) 1 He3HAUUTENTBHASI TOIOKUTETbHAS 3aBUCUMOCTD
MEK/ly KOHIIEHTpaIuel 00I1ero 1 opraHu(UIIMPOBaHHOTO
fiona (r= 0,102, p<0,001) cpeau manuentos BII cpenneit
CTETICHH TSAKECTH.

Takum 00pa3oM, ypOBEHb HOIHOTO Ae(hUIINTAa OCHOBAH-
HBII Ha aHAJIN3€ DKCKPELUU 0/1a C MOUOH B UCCIIELYEMbIX
TpyIIIax He COOTBETCTBYET ITOKA3aTEIAM HHTPATUPEOUTHOTO
myJa Ho/a U ero CyOKJIETOUHOTO PACIPEAEICHHS B OpraHu3-
Me. Tak, menuaHa Hoxypuu B | rpymnmne cooTBeTCTBOBaJIA
HononeUIKTy JIETKOH CTENEeHH TSHKECTH, TOT/a Kak B KPOBH
OTMEYaJIOCh PE3KOE CHM)KEHHE YPOBHs OOIIEro M OpraHu-
(HUIIPOBAHHOTO #1071 C OTHOBPEMEHHBIM IOBBIILICHHEM €r0
Heopranunueckoi ppaxmueii (p>0,05). ITo CBUICTEIBCTBYET
o Oonee TspKenoM AeduIMTe Hota B OpraHu3Me, KOTOPBIH,
BEPOSITHO, PUBOAUT K OCJIO)KHEHHOMY TEUEHUIO THEBMOHUH
y Zietei JaHHOU rpynisl. [Ipyu cpaBHEHMH pe3yIIbTaToB nalu-
enroB Il rpyrrs! ypoBeHsb HOMHOTO feduUIMTa, OCHOBAHHBIIH
Ha aHaJIM3e Hofia B MoYe, COTIOCTAaBUM C TAHHBIMU BHY TPHKJIC-
TOYHOIO COIEpKaHusl Hofa. Y IeTel KOHTPOJIbHOM IPYIIIb
ObLIO HOPMaJILHOE BHYTPHUKJIETOYHOE pacripe/ieieHne Homa
B KPOBH, HECMOTPSI Ha HAJIMYKE JIETKOro Hoyoneduuura 1o
pe3yJisraram HOLypHuu.

Hcxonst u3 BbIIeCKa3aHHOTO, Y MAIlHEHTOB C BHe-
0OJLHUYHON MHECBMOHHEH B 3aBUCHMOCTH OT TSKCCTH
3a0051€BaHUST OTMEUAJIOCh YMEHBIIIEHHE BHYTPUKIIETOU-
HOTO COJIepKaHus 001ero ifofa B KpOBU. DTH U3MEHEHUS
UHTCHCHBHEE BBIPAKEHBI NMPHU TSHKEIOM TEUEHUHU ITHEB-
MOHHU (JIOCTOBEPHO HMXKE KOHTPOJBHBIX MOKa3aresei),
YTO CBHJCTCIICTBYET O HAJIMYUHU CTOMKOTO Homomedu-
nuTa B opranusMe peberka. KomebaHus KOHIEHTpAIUU
0011ero BHYTPUKJIETOYHOTO HoAa B KPOBH OOJBHBIX CO
CpelHeH CTENEeHBIO TSKECTH OCHOBHOIO 3a00JIeBaHUS
OTHOCHUTEJIBHO KOHTPOJISI HE OCTOBEPHBI. Takke MOXKHO
NPEIOI0KNUTh, YTO MPH COMYTCTBYIOIIEM HOM0Ae(U-
IIUTE TUPEOLUTH MOCTENIEHHO U MPOTPECCUBHO TEPSIOT
CIOCOOHOCTh K OpraHu(pHUKAIUU HEOPraHUYCCKOTO HOoa.
370 B JanbHEHIEM Be/IeT K MOBBIMICHUIO KOHIIEHTPALUT
YPOBHSI HEOPTaHWYECKOTO o/1a Ha ()OHE CHUIKEHHUS YPOBHS
00I1Ier0 BHYTPUKJICTOYHOTO Ho/a B KPOBU OOJIBHOI0. ITH
MEXaHHU3MBbI IPUBOJAT K CPBIBY KOMIIEHCATOPHBIX 3AIIUT-
HBIX CHJI OpraHn3Ma M HapacTaHHIO TSDKECTH 3a00JIeBaHUs
C pPa3BUTHEM OCJIOKHCHUH BHEOOJIBHUYHOM MTHEBMOHUH.

B xone npozenanHoii paboThl ycTaHOBJICHA HpsMast
CBA3b MEXJly KOHIICHTpaIlell HeopraHMYecKoro iosaa
U TOHIDKEHHOH CIOCOOHOCTBIO THPEOIUTAMHU OpTaHU-
¢bunupoBaTh 01 B IIMTOBUIHON KeJie3¢ B YCIOBHUAX
Hononedunmra, 4YTO TAKIKE OMUCAHO JPYTUMU aBTOPAMH
[10,12,14]. D10 MO3BONAET BHIABUHYTH TMIIOTE3y O TOM,
YTO MOHMKEHHOE COJIepyKaHKe Ho/ia B OpraHn3Me yesoBeka
MPUBOJUT K MOCTENCHHOM THIIEPIUIa3uy SITUTEIHSI THPEO-
LIUTOB, KOTOPBIE TEPSIOT CIOCOOHOCTH OpraHU(UIINPOBATh
BeCh HON B )Keje3e, B pe3yibTare 4ero B IMIMTOBUAHOM

© GMN

JKeJIe3€ CHM)KAETCsI KOHIIGHTPAILHSI OOIIET0 U OpraHuUIH-
POBaHHOIO 110713, TOI1a KAK HEOPTraHUYECKUM HOJ| U3JIUIIHE
HaKaIUIMBAETCsl B OPraHU3Me, YTO PUBOJIUT K JeQUIUTY
«CTPOUTETBHOTO MaTepHajay AJs TOPMOHOB IIIUTOBUIHOM
JKeNe3bl C pa3BUTHEM T'MIIOTHUPOKCHHEMHUHU. DTO, B CBOIO
ouepesib, BEAET K OO0 B PETYNALNH HMMYHHON CHCTEMBI
U TSKEJIOMY OCIIOKHEHHOMY TEUCHHIO BHEOOIBHUYHOMN
naeBmMonuu (p<0,05). CraenyeT mpeamnoyoKuTh, 4TO
CJIOXKMBIIMECS SHAOKPUHHBIC HAPYIICHHS MTPU AeDUIINTE
10J1a @ UrPAIOT CYILLECTBEHHYIO POJIb B BOSHUKHOBEHUU U
MIPOTrPECCUPOBAHUU CHHIPOMA HU3KOTO T3, KOTOPBIi HOCHIT
aJIanTallMOHHBIN XapakTep, 4To He TPeOOoBaIo Ha3HAYCHUSI
3aMECTUTENILHOM TOPMOHOTEPAIHH.

Takum o00Opa3om, sl IPOTHO3UPOBAHUS TEUCHHMS
BHEOOJIBHUYHON MHEBMOHUH, PAa3BUTHS OCJIOKHCHUH, a
TAKXXE TAKTUKH JAJIBHEHUILNEro JICUEHUsI B COBPEMEHHOU
MeIUaTPUN OCTACTCS aKTyalIbHBIM IIOMCK HOBBIX MapKEpOB
TSDKECTH 3200J1eBaHMs HA (POHE COIMYTCTBYIOIIETO HO/I0/1e-
(unura y geTei, NpOXUBAIOIINX B 9HIEMUYHbIX PETHOHAX.

BriBoabI:

1. Mapkepamu Tspkenoro TeueHus BI1y neteit moxkHo cunrars
TPAH3UTOPHOE CHY)KEHHE KOHLIEHTPAILMK CBOOOIHOM (pak-
MU TPUHOATUPOHNHA (2,89 IIMOITB/IT) B CHIBOPOTKE KPOBH.
2. BrIABIIEHBI JOCTOBEPHBIE KOPPEIAIUOHHBIE CBA3H MO/~
TBEP)KIAIONIUE BIHUSHUE TSXKEJIOTO TEUEHHUS THEBMOHHUU
Ha M3MEHEHHE KOHLIEHTPAIlMM TUPEOUIHBIX TOPMOHOB U
coziep)KaHue oO0ILero oaa B KpPOBH, YTO SIBIISIETCS ajarl-
Tanueil opraHu3Ma Ha BO3HUKIIYIO HEOJaronpHusITHYIO
METa0OJHMUECKYIO CUTYAIIHIO.

3.Y mereii ¢ TSOKENIBIM TEUCHUEM ITHEBMOHUH 13 Homaedu-
LIUTHOTO PETHOHA U3MEHSUIOCh COAEPKAHUE UHTPATUPEO-
WJIHOTO ITyJIa C MOCJIEAYIOIUM CHHKEHHEM CITIOCOOHOCTH
MapeHXUMBbl IUTOBUIHOMN KeJe3bl OpraHu(HUINPOBaTH
HEOPraHUYECKUN HON U CUHTE3UPOBATH TUPEOUJIHBIC
TOPMOHBI, YTO BO3MOXHO, B JaJIbHEHIIIEM TPUBOIUT K pa3-
BUTHIO CUHAPOMA 3yTHPEOUTHON NaTOJIOTHH.

4. Ha ¢oHe BBISIBICHHOTO HOMOJACHHUINTA MTPOUCXOIUT
PE3KOE MOBBIIICHUE KOHLIEHTPALMU HEOPIaHUYECKOro Hozaa
C OTHOBPEMEHHBIM CHIKCHHEM YPOBHS OPTraHUYECKOTO U
oO1iero foxa B KPOBH, UTO MIPUBOIUT K Oosiee TSHKEIOMY
TEUEHHIO THEBMOHUH U PA3BUTHIO OCIOKHEHHH.

JIMTEPATYPA

1. Baneera @.B., Kucenesa T.A., Axynosa [.P. [Ipo6iaembl
B3aUMOCBSI3H IaTOJIOTHH IINTOBHIHOM JKeJIe3bl ¥ PeBMaToJIO-
rudeckux 3adosneBaHuil. CUOMPCKUI MEAMIIMHCKUN JKypHAI.
2011;26(4):22-28.

2. Maiinannuk B.I., €munnceka €.0. KiniHigHI HACTAaHOBH 3
JIarHOCTHUKH Ta JIIKYBaHHS [103aJiKapHSIHOT ITHEBMOHIT y JTiTeH 3
1o3uiii jokazosoi meauuam. - K., 2014.- 43 ¢.

3. Mamenko, M.€. Tlpodinakruka #omoaediuTHUX 3aXBOPIO-
BaHb: I110 Ma€ 3HATH Ta MOXKE 3pOOUTH IeiaTp i JiKap 3arajabHOi
npaktuku? (Kininiuni pexomennanii) / M.€. Mamenko // CoBpe-
MeHHas neauarpus.2017;82(2):8-16.

4. Hakaz MO3 Vkpaiuu Big 13.01.05 Ne 18 IIpo 3arBep-
JokeHHs [IpoToKoNiB Ha/aHHS MEINYHOI JIOTIOMOTH JITSM 3a
crenianpHicTio «J{uTsaya mynemonosoris». [Exexrponunii

63



pecypc]. — Pexxum mocrtymy: http://www.moz.gov.ua (accessed
10 March 2017)

5. Copoxmat T.B. T'imotipeos i HeTUpEeOinHiIHI COMaTHYHI 3aXBO-
PIOBaHHS Y HiUTITKIB. MeX/1yHapOIHbIH YHIOKPHHOIOTHYECKUI
xyprai. 2016;73(1):25-28.

6. Crioci6 Bu3HaYeHHs KOHLEHTpaLii Hoxy B 6iocyOcTpari: mar.
Ne 45332 (UA), MITK G0O9B 23/28 / Illimmoscrkuii B.O., Cromnsp
0.B., Ocanguyk [I.B. Ta in. — Ony6u. 10.11.2009. — Bron. Ne 21.
7. Assessment of iodine deficiency diseases and monitoring
their elimination: a guide for program managers. 3rd ed. Kyiv:
“K.1.S.”; 2008. 104 p.

8. Arnaldo Moura Neto and Denise Engelbrecht Zantut-Wittmann.
Abnormalities of Thyroid Hormone Metabolism during Systemic
Illness: The Low T3 Syndrome in Different Clinical Settings.
International Journal of Endocrinology. Volume 2016, Article
ID 2157583, 9 p.

9.Boelen A., Kwakkel J., Fliers E. Beyond Low Plasma T3: Local
Thyroid Hormone Metabolism during Inflammation and Infection.
Endocrine Reviews. 2011;32 (5):670—693.

10. Falfushynska, H., Gnatyshyna, L., Shulgai, A., et.all.
Oxidative stress in human thyroid gland under iodine deficiency
nodular goiter: from harmless to hazard depending on copper and
iodine subcellular distribution. International Journal of Medicine
and Medical Research. 2015; 1(1):5-11.

11. Fliers E., Bianco A., Langouche L., Boelen A. Thyroid function
in critically ill patients. Lancet Diabetes Endocrinol. 2015(3):816-25.
12. Gregory A. Brent , MD1 and Alan P. Farwell. Nonthyroidal
Illness Syndrome: To Treat or Not? The Endocrine Society’s
journals. 2016.

13. Leung, DT, Chisti, MJ, Pavia, AT. Prevention and Control
of Childhood Pneumonia and Diarrhea. Pediatr Clin North Am.
2016;63(1):67-79.

14. Mancini A., Raimondo S., Di Segni C., Persano M., Gadotti
G., Silvestrini A., Festa R. Thyroid Hormones and Antioxidant
Systems: Focus on Oxidative Stress in Cardiovascular and Pul-
monary Diseases. International Journal of Molecular Sciences.
2013;(14):894-909.

15. Neto AM, Zantut-Wittmann DE. Abnormalities of Thyroid
Hormone Metabolism during Systemic Illness: The Low T3
Syndrome in Different Clinical Settings. International Journal of
Endocrinology. 2016.

16. Zimmermann, MB, Andersson, M. Update on iodine status world-
wide. Curr Opin Endocrinol Diabetes Obes. 2012;(19):382-387.

SUMMARY

ABNORMALITIES OF THYROID HORMONE ME-
TABOLISM DURING COMMUNITY-ACQUIRED
PNEUMONIA: NONTHYROIDAL ILLNESS SYN-
DROME AND INTRACELLULAR IODINE DISTRI-
BUTION IN CHILDREN

Pavlyshyn H., Kibar V., Furdela V., Haliyash N.,
Sarapuk 1.

«I. Horbachevsky Ternopil State Medical University»
Ukraine

The aim of the study — to investigate the changes of
thyroid function and to reveal the relationship in between
intracellular distribution of iodine in the blood with the
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severity of the course of pneumonia in children.

We investigated 70 patients in age 6-14 years with
moderate and severe CAP and 35 healthy children. The
levels of free thyroxine (fT4), free triiodo-thyronine (fT3)
and thyroid stimulating hormone, thyroid gland ultrasound
and urinary iodine were estimated. Inorganic iodine, total
and organificated iodine was investigated.

The article presents that severe pneumonia in chil-
dren is characterized by a transient low level of fT3 2,89
pmol/L (p<0,05). In a dynamics initially low levels of fT3
raise up to normal data. The general condition and clinical
symptoms of the patients was improving after treatment
of pneumonia and thyroid status was normalized. Mild
iodine deficiency has been established in all children. The
intracellular pool of iodine with severe pneumonia showed
an inverse relationship between the levels of iodine distri-
bution for organificated and inorganic iodine and a close
connection between the levels of total and organic iodine
(p<0,001).

Nonthyroid illness syndrome developed for patients
with severe community-acquired pneumonia. The revealed
changes in indices of the intracellular pool of iodine and
its distribution in the body are directly proportional to the
severity of CAP.

Keywords: community-acquired pneumonia, nonthy-
roid illness syndrome, free triiodothyronine level, intra-
cellular iodine distribution, organificated iodine, urinary
iodine, thyroid gland.

PE3IOME

OCOBEHHOCTHU METABOJIU3MA TUPEOM/I-
HBIX TOPMOHOB Y JETEW C BHEBOJIbHUY-
HOW MHEBMOHMEN: CUHJIPOM DYTHPEO-
UIHOM MATOJIOT'MU U BHYTPUKJETOYHOE
PACIIPEJIEJIEHUE MOJA

Magaumun [LA., Kuéap O.1., ®ypaena B.b.,
I'ammsam H.B., Capanyk .M.

I'BY3 «Tepnononvckuii 2ocy0apcmeeHHblil MEOUYUHCKULL
yuueepcumem um. U.A. I'opbauescrozoy, Ykpauna

Llenb uccreoBans — OEHUTH (DyHKIIMOHAIBHOE COCTOSI-
HUC H.[HTOBH,)IHOﬁ JKCJIE3bI, BIABUTH B3aMOCBA3b BHY TPUKIIC-
TOYHOTI'O pacrpe/ie/IeHus 1o/1a B KPOBH IETEH B 3aBUCUMOCTH
OT CTENEHH TSHKECTH BHEOOIHLHUYHON THEBMOHHUM.

OO0cnenoBano 70 nereid ¢ BHEOOIBHUYHON THEBMOHHEH
CpeaHel CTEeNeH! U TSAXKENbIM TeUeHHEM U 35 MpakTUIeCKU
37I0POBBIX JeTeil. B KpoBH ompeiesisiti ypOBHEHb CBOOOIHOTO
tupokcuHa (cT4), ceoboauoro Tpuitoatuponuna (cT3) u
tupeotponHoro ropmona (TTT); kontenTparuro odrero, op-
raHu(GUIIPOBAHHOTO M HEOPraHNYECKOTO HOJIa; NCCIIEIOBAIIH
COCTOSIHUE LUTOBUJHOM >KE€JIE3bl IIyTEM YIBTPa3ByKOBOIO
00cie10BaHts; BEIYUCIISUTH MEANAHY HOTypHUHL.

B cratbe MPUBEACHBI JaHHBIC O TPAH3UTOPHOM H3-
MCHCHHHU ITOPMOHAJIBHOI'O CTaryca THpeOI/IZlHOﬁ CHCTEMBI
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y ZeTed ¢ TSHKENbIM TeUeHHUEeM IMHEBMOHUH, B YaCTHOCTH,
camxenue yposHs ¢T3 o 2,89 nmons/n (p<0,05). B nu-
HaMuKe 3a00JIeBaHusI HOPMAITU30BAINCH TIEPBOHAYAIBHO
W3MEeHEeHHbIe YpoBHU ¢T3 W crabunuszanus COCTOSHUS
OonbHbIX netei. [To pesynpraram mMeanaHbl HOLypUH BO
BCEX I'pyIIax HaOIroasIcs Homoae(PUIIUT JICTKOM CTCIICHH.
IIpu uccnenoBaHUK BHYTPUKIIETOUHOTO ITyJa HOJA y Malu-
€HTOB C TSDKEJION MTHEBMOHUEH BBISIBIICHA 00paTHasi CBSI3b
MEX/y YPOBHSIMH pacrpeeseHus 0/1a Ha OpraHu(pHIPO-
BaHHBII U HEOPraHUYECKUH 01, @ TAKXKE BBISIBIICHA TECHAs
CBSI3b MEXKY YPOBHSMH OOILETr0 ¥ Opranu(pUInpPOBAHHOTO
rona (p<0,001).

VY NanyeHToB ¢ TSHKENBIM TE€UEHHEM THEBMOHMHU pas-
BUBAJICSI CHHJPOM DYTHpeouHol narojoruu. Ha done
HononedunyTa MPOUCXOUT TOBBIIICHHE KOHIIEHTPALUH
HEOPTaHUYECKOTO H0/1a ¢ OHOBPEMEHHBIM CHIDKEHHUEM
YPOBHS OPraHM4YeCcKOro ¥ 00IIero Ho/ia B KPOBH, UTO MPHU-
BOJIMT K 0OJiee TSKEJIOMY TeUEHHIO THEBMOHHH.
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NMPUYUHBI PA3BBUTHUS U KJIMHUYECKOE TEUEHUE TYBEPKYJIE3A
OPT'AHOB JIBIXAHUS Y IOAPOCTKOB
C JJEKAPCTBEHHOM YCTOMYUBOCTBIO BO3BYJIUTEJISA

Junbmaraméeros J1.C., Tan:kapbixoa I.H., AiimaramoeroBa A.C., EpmexbaeBa K. K., [locoaeB A.C.

3anaono-Kaszaxcmanckuil 2ocyoapcmsennuiil meouyunckuil ynusepcumem um. Mapama Ocnanosa, Axmobe, Kazaxcman

JlexapCTBEHHO-yCTOWYMBEII TyOepKyse3 MpoJoKaeT
0CTaBaThCsl OIHOW M3 IIO0ANBHBIX MPOOJIEM COBPEMEH-
Hoctu [9,11,16,18,22]. 3a mocneanue 10 net B Kazaxcrane
3a00JIeBaeMOCTh TyOEPKYJI€30M BO BCEX BO3PACTHBIX IPyTI-
rax CHU3miIach Oosee ueM B 2,2 paza [7]. OiHako BbI3bIBAET
TPEBOTY BBICOKHI YPOBEHb TyOepKyJie3a ¢ MHOYKECTBEHHOM
U MIHAPOKOH JIEKapCTBEHHOU ycToitumBocThio (MJIY u

© GMN

HIJTY TB) u poct uucna peuuauBoB 3aboneBanus [17].
CormnacHO faHHBIM BceMupHON OpraHU3aIiy 34paBOOX-
panenus [23,24], B 2014 . nexapCTBeHHas! yCTOHYUBOCTh
(JIY) mukob6akrepwuii Tyoepkynesza (MBT) BoisiBieHa npu-
MmepHO y 480 Thicsi4 O0NIBHBIX 1 3a(hUKCHPOBaHO OKoIIo 190
ThICAY JICTAJIbHBIX HCXO0B 3aboneBanus. B KLIpFI)ISCTaHe
yaebHbid Bec JIY cocramn 26,0%, B Kazaxcrane —25,0%,
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B Y30ekucrane — 23,0%, B HEKOTOpBIX pernoHax Poccuu
3TOT mokaszatenb aocturaer 19,0%, B I'pysun -11,0%,
VYkpaune -14,0%, JlarBun - 8,8%, Mongose - 24,0% [12].
TpeBoxHas cutyanus Habmronaercs B benapycu (35,0%)
W BO MHOTHX cTpaHax Asuu, Adpuku, FOxxHON AMepuku
[23]. ITo nanueiM BO3, noka3zarenu JIY B Mupe Ha cerof-
HAIITHUN JACHb MPAKTUYCCKHU HE UBMCHUJIMCH B CPABHCHUHU
¢ 2014 romom [24].

B Hacrosmee BpeMs ocoboe onaceHHE BBI3BIBACT
nosiBjicHHE 0OJBHBIX TyOepkyne3oMm ¢ JIY cpeau mom-
poctkoB [1,3,8]. OnHO# U3 OCHOBHBIX MPUUKH PA3BUTHS
JIAaHHBIX (OpM TyOepKyJesa SIBISICTCS TECHBIH KOHTaKT C
OOJIBHBIMH TYyOCpPKYJIC30M, BBIACISIONIMMHU JICKAPCTBCH-
Ho-ycroiuuBsle mraMmel MBT [13,19,21]. TloapocTky,
HaXOJSIIUECs] B KOHTAKTe C OOJIbHBIMU TyOEepKyJe30M,
yacTo noasepkeHbl nHuposanuto MBT u ciexrp JIY
K npotuBoTyOepKyse3HbM rpenaparam (I1TI1) monHocThiO
WJIN YaCTUYHO COBIIJAET CO CIIEKTPOM YCTOWYHMBOCTH y
ucTouHuka uHdekiuu [5,15].

ITo JAaHHBIM MHOI'OYMCJIICHHBIX HCCHeﬂOBaHHﬁ, ocC-
HOBHAsI 4acTb OOJBHBIX MMOAPOCTKOB MMECJIM HECKOJBKO
(akTOpOB pHCKa pa3BUTHsI TYOEpKYJIe3a, IpU4YeM Harboliee
4acTO COYETAIUCh UAEMUOIOTMYECKUNA U COLMAJIbHBIN
(axropsl pucka [4,20].

B nocneanue rosisl B KITMHIYECKOH CTPYKTYpe TyOepKy-
ne3a ¢ JIY y moapoCTKOB Mpeodiiaaaiu pacipoCcTpaHCHHBIC
JIECTPYKTHBHBIE ()OPMBI C TEHJICHIIMEH K IIPOrpecCcupyro-
eMy TedeHuo [2,14].

ITo manubpiM Avdeeva T. et . [10], B ctpykType 3aborte-
BaEMOCTH Y TOJIPOCTKOB Ipeo0iiafaiy BTIOpUYHbIe (HOpPMbI
Tybepkyiesa (85,3%). [lepBuunbic GpopMbl TyOepKye3a
3aperucTpupoBanbl B 14,7% ciaydaeB. OcinoxHeHHs TyOepKy-
nie3a HaOmonanucsk y 44,9% GO0JBHBIX, JECTPYKLHS JIETOUHON
TKauu - y 33,3%. bakrepuoBsiaeneaue oOHapyxeHo y 23%
OOJNBHBIX JIEKAPCTBEHHO-YCTOHYHBBIM TYOSPKYIIE30M.

VY 1M1 MOIPOCTKOBOTO BO3pacTa 4Yalle OTMeYaeTcs
0CTpOe HayaJio 3a00JIeBaHMsI C BHIPAXKEHHBIM HHTOKCHKA-
LMOHHBIM CHHJPOM W Pa3BUTHUEM JICCTPYKTUBHBIX (hopm
TyOepkysesa [6].

Taxum 06pa3zom, JeKapCTBEHHO-YCTOWYMBBIN TyOep-
KYyJIC3 OpraHoB JbIXaHHS Y MOAPOCTKOB ABJIACTCA OZ[HOﬁ
U3 aKTyalbHbIX npobieM ¢ruzuarpun. CioxuBIIasICS
CUTyalus TUKTYCT HCO6XOJII/IMOCTI) JCTAJILHOI'O U3YUCHUSA
KJIMHUYECKUX 0COOCHHOCTEH M MPUYNH Pa3BUTHUS JIeKap-
CTBEHHOU YCTOMYMBOCTH.

Lenbto JaHHOTO UCCIIEIOBAHUS IBUJIOCH H3y4YEHHE IIPH-
YHWH pa3sBUTHA U KIIMHUYCCKUX HpOHBHeHI/Iﬁ JICKAPCTBEHHO-
YCTOHYMBOTO TyOEpKyIe3a y MoJpOCTKOB.

Marepuan u mMetonbl. VccnenoBanne 0CHOBaHO Ha
pe3yabprarax u3y4eHus MeAUIMHCKON JoKkyMeHTaruu 138
MOIPOCTKOB C TYOEPKYJI€30M OPIaHOB JbIXaHHUsl, HAXO/INB-
LIMXCSl MO/ HAOMIOACHUEM B AKTIOOMHCKOM 00JacTHOM
MIPOTUBOTYOEepKyae3HoM nuctancepe ¢ 2005-2016 rr.

BonbHble pa3aencHsl Ha JBE IPYIIbI: OCHOBHYO IPYII-
Iy cOCTaBWIM 97 MOJPOCTKOB C JIEKAPCTBEHHO-YCTOWYH-
BBIM TyOEpKYJI€30M JIETKHX, KOHTPOJIBbHYIO — 41 MogpocToK
¢ coxpaHeHHOU uyBcTBUTENbHOCTbI0 MBT k IITII.
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Juarno3 tyOepkyne3a OpraHoB JbIXaHHs YCTaHaB-
JVBAJIM Ha OCHOBAHMU KIIMHUKO-PEHTICHOJIOTHYECKUX
MPOSIBJICHHUI TAHHOTO 3a00JICBaHUs, PE3y/IbTaTOB OaKTe-
PHOJIOTMYECKUX HMCCIICOBAaHUI M HATWYMSl KOHTAKTa C
OOJIBHBIMU TyOEpKYIIE30M.

HccnenyeMbIM GONBHBIM POBOIMUIOCH KOMILIEKCHOE
o0cieIoBaHNe, YUYUTHIBAIUCH KIIMHUYECKAs! KapTUHA TY-
OepKyne3a OpraHoB JIbIXaHHUs, KaJI0Obl, COMyTCTBYIOIHE
3a00j1eBaHusl, OCIOKHEHHUSI OCHOBHOIO 3a00JIeBaHNs,
(axTopsl pUCKa pa3BUTHs 3a00J€BaHMs, PE3YJIbTAThI TY-
OepkynuHOoIMarHocTuki. Ocoboe BHUMaHHUE YICISIIOCh
JITAHHBIM aHaMHe3a 00 MUIKOHTAKTaX, B YaCTHOCTH, pac-
CMaTpHUBAJIUCh pOJICTBO KOoHTaKkTa, criekTp JIY MBT k ITTII
y OOJILHOTO TyOEepKYJIe30M OPTaHOB JbIXaHHSI U HCTOUHHK
TyOepKyJIe3HOM NHDEKIHH.

VY Gut00pornonoKUTENLHBIX JIUIL IPOBOMIIACH TyOep-
KyJauHoauarsoctuka (mpoda Maunty ¢ 2 TE). Pentreno-
ToMorpaduueckoe MCCIeI0BaHNE OPTaHOB JIBIXaHUS
MPOBOJUIIOCH MPH MOCTYIUICHHH B CTAallMOHAp, B MPO-
[[ecce JICUCHUS U TI0 OKOHYAHUIO Kypca XMMHUOTEPaIHH.
IIpu Hanuuuy NOKa3aHUM NPOBOAUIIACH KOMIIBIOTEPHAs
ToMorpadus. BoinbHBIM OCYyIIECTBIsIIACH 0AaKTEPHOIIO-
ru4eckas AMarHOCTHKA TyOepKyie3a — TPeXKpaTHOE Uc-
ClIeJJOBaHME Ma3Ka MOKPOTBI METOJIOM MUKPOCKOITUH O
Iune-Hunsceny Ha Hanuuue MBT 1 noceB MOKpOTHI Ha
TBEp/BIE THTATENbHBIE cpebl JlepeHmTeiina-Mencena ¢
MOCIEIyIONINM UCCIIeI0BAHUEM BBIPOCIINX KOJIOHUH Ha
JIY metonom nponopuwuii k ocuoBHbIM [ITIT (M30HMA3M T,
pudamMnuimH, 3TaMOyTOIN, cTpenToMuuuH). [Ipn Hanu-
YMM T0Ka3aHUH MpOu3BOAMIACH (HUOPOOPOHXOCKOMHS
(®BC) ¢ uccnenoBanueM OPOHX0ATLBEOJISIPHOTO CMbIBA
Ha IPUCYTCTBHE BO30ynuTes TyOepKyie3a. XuMuoTepa-
NUsl IPOBOAMIIOCH B CTAHAAPTHBIX PEXKHUMaX B COOTBET-
CTBHUU C KaTETOPUSIMHU JICUCHHUS 1101 HEITOCPEICTBEHHBIM
HaOroneHeM MeIpaboTHHKA. PeXXMbI XUMHOTEpATH
3aBHCEIHN OT OaKTEPHUAIBHOTO CTaTyca OOJILHOTO, PE3YIlb-
TaTOB TECTHPOBAHUS HA JICKAPCTBEHHYIO YyBCTBUTEIb-
HocTh (TJIY), pacmpocTpaHEHHOCTH TyOepKylIe3HOTO
mpolecca U Takxke oT (GakTa MpeAblyNero JeueHHs
TyOepKyJiesa.

CrarucTrdeckyto 00pabOTKy JaHHBIX IPOBOJIMIIN C HC-
nojib3oBaHueM nakera nporpaMmsel «STATISTICA 10.0.»
¢upmer StatSoft. Inc. (CILIA). [lns moka3arenei, xapak-
TEPU3YIOIINX KOJIMYECTBEHHBIE TPU3HAKH, YKA3bIBAIOCH
a0COJIFOTHOE YHCIIO M OTHOCUTEJbHAsI BEMYMHA B IPO-
nenTax (%), Tak Kak CpaBHUBaeMbIe IEPEMEHHbBIE UMENH
MOJYKOJIMYECTBEHHYIO HIKaTy, OLEHKY Pa3Huuil MWKy
BBIOOpKaMHM JIJIsl Ka4eCTBEHHBIX TOKa3arelieil CpaBHEHUE
IIPOBOJIMJIM C IIOMOILBIO KpuTepust Xu-kpaapar [lupcona
(?). PaccuutsiBanock SD — cTraHgapTHOE OTKIIOHEHKE. B
CHJTY CIIEHM(UIHOCTH KIMHUKO-CTATHCTUYECKUX HCCIIET0-
BaHUH BBIYMCILSUTICH CPEIHHIE OLIMOKU OTHOCUTEITLHBIX Be-
JUYUH. YPOBEHb CTATUCTHUECKOH T10CTOBepHOCTH - p<0,05.

Pe3yabTaThl M X 00cyxkaeHue. B ocHOBHOI rpynme
651710 97 MOAPOCTKOB, U3 HUX 45 (46,4%) MaTBIUKOB U
52 (53,6%) neBoukH, B KOHTPOJIbHON — 41 moApOCTOK,
cootBercTBeHHO 13 (31,7%) u 28 (68,3%). AHanu3 BO3-
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Tabnuya 1. Puck-ghaxmopor pazeumusi mybeprynesa

Puck-paxrops! paspurus TydepkyJieza
Jluna, uMeromue
'pynmst JIuua u3 counanbHo- Jluna, cocTosinue Ha 0CTATOYHbIE
00JILHBIX He0J1aronmoJIyYHbIX ceMeil JAMCIIAHCEPHOM Yy4YeTe SIBJICHUSI B JIETKHX
Pa3IHYHOIM ITHOJIOTHH
abc. % abc. % abc. %
OcuosHas (n=97) 24 24,7+437 6 6,242,44 21 21,6+4,17
Kontpopras 9 22,046,46 2 4,94337 7 17,1£5,87
(n=41)
Beero 33 23,943,62 8 5,8+1,98 28 20,343,42
(n=138)
Tabnuya 2. Buowvl konmaxma ¢ 60nbHbIM MYyOepK)1e3om
Bubl KOHTAKTOB ¢ 60JILHBIM TY0EpPKYyIe30M
I'pynnbi - = o
ceMelHbIH POACTBEHHbII MPOU3BOICTBEHHbII
00J1bHBIX
aoc. % aoc. % a0c. %
Ocnosiaz 29 74.4+6,98 17,946,13 3 7,7+4,26
(n=39)
Kontpopras 9 69,2+12,8 23,1+11,68 1 7,7+7,39
(n=13)
Beero 38 73,146,14 10 19,245,46 4 7,743,69
(n=52)

PacTHO-TIOJIOBOTO COCTaBa BBISIBUII, YTO HanOoJiee 4acTo
TyOepKyJIe30M OpPTraHOB JBIXaHHs OOJENH MOJPOCTKH
YKEHCKOTO TT0J1a.

[Ipu npoxoxaeHnn NpoGHUIAKTHIECKUX OCMOTPOB
TyOepKyJie3 OpraHoB JbIXaHUs BbIABIEH y 67 (69,1%)
TIOAPOCTKOB OCHOBHOM I'PYIIIIBL, 110 0OparaeMoctd — B 30
(30,9%) ciyuasix. B kouTponbHoii rpymme — B 32 (78,0%)
n 9 (22,0%) ciy4asx, cOOTBETCTBEHHO. TyOepKyne3HbIi
TIPOLIECC B JIETKHUX B OOJIBIIMHCTBE CITy4aeB OOHAPYKHUBaJI-
Cs1 TIPH IPOXOXKJICHUH TTPOPUIIAKTHIECKUX OCMOTPOB, YTO
yKa3bIBa€T HAa CBOEBPEMEHHOCTD BBISIBIICHUSI.

OueHNBaNCh PUCK-(aKTOPHI pa3BUTHS TyOEpKyJie3a B
OCHOBHOM M KOHTPOJIbHOH rpymmnax (tabmumna 1).

W3 nanHpIX Tabauubl | SIBCTBYET, 4TO B OCHOBHOM
rpymie 0b10 24,7+4,37% 1MoapOCTKOB U3 COIMAIBEHO-He-
0J1aroroyYHbIX CeMeil, IMEIOIMX OCTATOYHBIC SBICHHS
B JIETKUX J11000# sTHoNornu — 21,6+4,17%, cocTosmmx
Ha JUCTaHCcepHOM yuere — 6,2+2,44%. B xoHTponpHOI
IpyMIie MOAPOCTKOB U3 COLUAIBHO-HEOIAaronoayyHbIX
cemeit Ob110 22,0+6,46%, nULa, UMEIOLHUE OCTATOUHEIC
SIBJICHUS B JIETKUX JIFOOOM sTHonoruu - 17,1+5,87%, nox-
POCTKH, COCTOSIINE HA TUCTIaHCepHOM yueTe - 4,9+3,37%.
CTaTHCTUYECKH JOCTOBEPHBIX PA3INYMI KacaTeIbHO PHCK-
(hakTopoB pa3BuTHs TyOepKyse3a He BisBICHO (p>0,05).

Jlo Hauana Kypca XMMHOTEpaIruy TyOepKyJIMHO AT HO-
ctuka (mpoda Manty ¢ 2 TE) mposeziena 63 (64,9+4,84%)
MOJIPOCTKaM OCHOBHOM Tpymmbl. TyOepKynnHOBasi 4yB-
CTBHUTEILHOCTh B OCHOBHOM TpyIIe ObUIa TOJIOKUTEIb-
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Hoi y 51 (81,0%) GoxbHOTO, TMIIEpEpTUYECcKast PeaKIHst
Ha TyOepkynuH otmeueHa y 12 (19,0%). JlanHbie mpoObI
MaHTy MOAPOCTKOB U3 OCHOBHOM I'PYIIIBI IPH MOCTYILIE-
HHUH B CTallMOHAP CBUJICTEIHCTBOBAIIU O BBICOKOM YPOBHE
MHQUIMPOBAaHHOCTH. B KOHTpOiBHOM Trpymme runepep-
THYECKHX peakluii He oTMevanock, npodba Manry ¢ 2 TE
ObLTa MTONIOXKUTEIBHOM Y 38 (92,7+4,21%) OONMBHBIX, YTO
YKa3bIBaeT Ha BBICOKUH y/IEIbHBIN BeC MHPUIIMPOBAHHBIX
MBT noapoctkos (p<0,05).

Haunboree 3Ha4MMbIM 31IHIEMHOIOTHYECKUM (haKTOPOM
pHCcKa pa3BUTHs TyOepKyie3a JISTKHX SIBJSIETCSI KOHTaKT
¢ OonmpHBIM TyOepKyne3oM: 39 (40,24+4,97%) manueHTOB
ocHoBHOHU rpynmsl 1 13 (31,7+£7,26%) — KOHTPOIBHOM
HaXOJIMJIUCh B KOHTAKTE C TAKMM OOJIbHBIM.

Kak cnenyer u3 tabiuisl 2, B OCHOBHOMW TpyIIe ce-
MeWHBIN KOHTaKT oTMevancs y 29 (74,4+6,98%) 60nbHBIX,
poxnctBeHHbIit —y 7 (17,94£6,13%) u npon3BOACTBEHHBIN
—y 3 (7,7+4,26%). B KoHTpOJIBHON Ipynne ceMeWHbIN
KOHTaKT - B 9 (69,2+12,8%) ciyuasix, poJICTBEHHBII — B
3 (23,1+11,68%) u B 1 (7,7£7,39%) ciyuae mpousBoj-
CTBEHHBIH. B0 Bcex cpaBHMBaEMBIX rpyIIax MpeBaIMpOBa
CEeMEHHBIN KOHTAKT — 73,1£6,14%.

[Tpn m3yuenun crexrpa JIY MBT k I1TII y 6ombHOTO
TyOEpKyJIe30M OPraHoOB JIbIXaHHsI U HICTOUHHKOB TyOepKy-
ne3noi napexyu B 31 (59,6+6,8%) ciydyae y ucrounuka
TyOepKyne3Hoi mHpekuu ormedancs poct MBT nHa
TBEP/IBIX UTATENBHBIX cpeiax JleBenmTeiina-Hencena. B
ocHOBHOH rpymmne otMedeH poct MBT y 21 (67,7+8,39%)
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ManueHTa, TOrAa Kak B KOHTPOIbHOH rpymnme — y 10
(32,3+8,39%). TJIY mocrasneH y 20 maneHTOB OCHOBHOI
rpymmsl, Ipu 3ToM Y 2 (9,5+6,39%) 60mpHBIX ycTaHOBIEHA
YCTOMUYMBOCTB K CTpentoMununy, y 1 (4,844,66%) — x
M30HHUA3HUTY. YCTOMYMBOCTH K KOMOMHAIIMK M30HHUA3HIA
1 CTPENTOMHIIHA BhIsIBIICHA Y 6 (28,649,86%) OONBHBIX U K
W30HHA3UIY U pudpaMmuimay —y 2 (9,5+6,39%), k Tpem npe-
Taparam: H30HUA3HUY, pPUaMIUINHY U CTPEITOMULIIHY — Y 3
(14,3£7,63%) marrenToB; ko BceM [ITIT ocHoBHOTO psima -y 7
(33,3£10,28%) marmenToB, qyBcTBUTEIEHOCTS K [TTTI 0cHOB-
HOTO psia coxpaneHa y 4 (19,0+8,56%) marmenToB. Yeroitan-
BOCTb K M30HHMA3MIYy U CTPENTOMUIMHY — Y 5 (23,849,29%),
K m3oHMA3uAy u pudammmnuny —y 3 (14,3,0£7,63%), x
n30HMA3ULy 1 3TamMOyTomy —y 1 (4,8+4,66%), kK n30HMa3n Iy,
pudammunuHy, crpenToMuunay — v 6 (28,649,86%) n m30-
HHA3My, 9TaMOyTOly, cTpenToMuinay — y 2 (9,5+6,39%).
Cosmnanenue criekrpa JIY MBT k ITTII ¢ nctounnkom Tyoep-
KyJe3HOH WH(EKIMH OTMEYaJIoCh B OCHOBHOM rpymme y 16
(76,2+9,29%) mogpocTkoB. B KOHTpONIBHOM TPyTITE y HCTOY-
HHKa TyOepKymne3HOH nH(eKu 9yBcTBUTENBHOCTS K [TTIT
OCHOBHOTO psia coxpanena y 8 (80,0+12,64%) nmarpieHToB.
YeToitunBOCTS K cTpenToMAIHY BeisiBieHa y 1 (10+9,48%)
00ITPHOTO, K M30HUA3HTY, PU(aMITHIINHY 1 3TaMOyToIry —y 1
(10£9,48%). B KOHTpONBHO TpyTIIIe OTMEYAIOCh COBIAIC-
uue criekrpa JIY MBT k ITTII ¢ ncrouankom TyOepKyae3HOH
nadexmn y 8 (80,0+12,64%) manmeHToB.

B cTpykType kmmHIuecKuX GopM TyOepKyie3a OpraHoB
JIBIXaHUS HAaHOOJIBINN YIeNbHBIA BEC B OCHOBHOM IpyTIe
COCTaBMJIM BTOPUYHBIC (OPMBI TyOepKynesa - 85,6%, Ha
JTOJTIO TIEPBUYHBIX (hOPM TyOepKye3a mpuxomuiock 14,4%.
B xonTponbHOI rpymme — B 82,9% u 17,1% ciyuasx co-
0oTBeTCTBEHHO. CTaTHCTHYECKH TOCTOBEPHBIX PA3ITUUUN
0 KPUTEPHIO KIMHUYECKHUX (opM TyOepKyle3a opraHoB
JbIXaHus He BbIsABIeHO (p>0,05).

B ocHOBHOI1 rpymiIie 0IHOCTOPOHHEE TOPAKEHUE JIETKUX
TyOepKyIe3HbIM mporeccoM Obuto y 84 (86,6%) GOMBHBIX,
JIBYCTOPOHHUH mporiece BeusiBeH y 13 (13,4%) marmenTtos. B
KOHTpObHOH rpyrme — B 33 (80,5%) u 8 (19,5%) ciywasx co-
OTBETCTBEHHO. B 0OCHOBHOM IpyIne pacnaz JIero4HOM TKaHU
BeIIBIICH Y 58 (59,8+4,97%) marmentoB ny 19 (46,3+7,78%)
OONBHBIX KOHTPONBHOH TpymIisl, p<0,05.

BakTteproBblieneHre MUKPOCKOITMIECKAM METOZIOM 00-
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HapyXeHo y 46 (47,4+5,06%) 601pHBIX OCHOBHOW I'PYIITIBI
u 14 (34,1+7,4%) KOHTPOIBHOM.

YcTaHOBNIEHO, UTO Y OOIBHBIX C JIGKaPCTBEHHO-YCTOM-
YUBBIM TyOEpKyIe30M HaOM0maics BBICOKHH MPOIEHT
pacmajza JeTOYHON TKaHW M OAKTEPHOBBIACICHUS, UTO
CBUJICTENBCTBYET O PACIPOCTPAHEHHOM JECTPYKTUBHOM
TyOepKyie3e JeTKuX.

B ocHOBHOI1 TpyTinie OCIOXKHEHUS TyOepKyne3a opra-
HOB JpIXaHus BeTpedanuch y 21 (21,6+4,17%) 6ompHOTO:
kpoBoxapkanue — 8 (38,1+10,59%), apxarenpHas HeIO-
CTaTOYHOCTH — 6 (28,6+9,86%), FKCCymaTHBHBIN MICBPUT
— 3 (14,347,63%), TyOepKyne3Hass HMHTOKCHUKAIUI — 3
(14,3£7,63%), arenekras yierkoro — 1 (4,8+4,66%). B kon-
TPOJIEHOH TPYIIIIE OCIIOKHEHHS TyOepKyIIe3HOTO TIporiecca
orMmeyanmuch B 5 (12,2+5,11%) cmydasx: mpIxatenbHas
HenocTaTroqHOCTh — 2 (40,042 1,9%), SKCCymaTHBHBIHN TIIeB-
put — 2 (40,0+£21,9%), kpoBoxapkanbe — 1 (20,0+£17,88%).
OOHapy’keHO, YTO BBICOKHI MPOIEHT OCIOKHEHUN Jare
Habmomancs y OONBHBIX C JIEKAPCTBEHHO-YCTONYHBBIM
TyOepKyIe30M JICTKHX.

[IpoBenen aHaIM3 YaCTOTHI COMYTCTBYIOIIHNX 3a001eBa-
HUH y O0JBHBIX TYyOSPKYII€30M OPraHOB JBIXaHHS, KOTOPHIE
BCTpEYaJNCh B ocHOBHOM rpymme y 80 (82,5+3,85%), B
KOHTpONBbHOW rpymme —y 22 (53,7+7,78%) 60mbHBIX (pHC.).

Ha puc. nokazano, 4To B OCHOBHOI I'pyIIIE KEIE30/1e-
¢unuTHAs aHemus BeLsiBiieHa B 27 (27,8+4,54%) cnydasix,
3a00JI€BaHISI MOYETIONOBOM crcTeMbl — B 26 (26,8+4,49%),
JKETyI09HO-KUIeqHoro Tpakta—B 13 (13,443,45%), Heps-
HOM cuctemsl — B 13 (13,4+3,45%) u Hecnenmduaeckne
3aboneBanus opranoB neixanus — B 1 (1,0+1,0%) caydgae.
VY manueHToB KOHTPOJIBHOHN TPYIITHI JKene30nehUInTHas
anemus obHapyxena y 17 (41,5+£7,69%) monpocTkoB,
3a00JeBaHNS MOYETIONOBOM cucTeMbl — Yy 3 (7,3+4,06%),
HEpBHOI1 cucteMsl —y 2 (4,9+3,37%) GOIbHBIX.

Y moapocTKOB W3 OCHOBHOM Tpymnmsl B 67,0+4,77%
CIIy4aeB OTMEYAINCh «TPYAHBIE CHMITOMBD» (KaIlemb,
OJIbIIIIKa, OOJB B TPYAHOHM KIIETKE, KPOBOXapKaHbE), B
KOHTPOJBHOM Tpymne - y 43,9+7,74% 00nbHBIX, UTO yKa-
3BIBACT HA KIIMHIYECKH BEIPAKCHHOE TIOPAYKEHHE JISTOYHON
nmapeHxuMbl 1 6pouxoB (p<0,05).

C IMarHOCTUYECKOW TEeNbI0 OOJBHBIM MPOBOAMIIACH
takxke pudpodponxockonus (OPBC). B ocHoBHOII Tpymie
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®BC nmposenena 20 (20,6+4,1%) 60JIbHBIM, B KOHTPOIIb-
Hou rpymme — 8 (19,5+6,18%) GonbHbIM. B oCcHOBHOIA
rpynre crienupuyeckoe nopaxxeHne OpoOHX0B 00OHAPYIKEHO
-y 3 (15,0+£7,98%) GonbHbIX, y 11 (55,0£11,12%) nna-
THOCTUPOBAH KarapalbHbIA SHAOOPOHXUT. B KOHTpONIBHOM
rpymme Tyoepkyne3 oponxoB BbisiBieH y 1 (12,5+11,69%)
MAlUEHTa, KaTapaJibHbIA 3H100poHxuT —y 3 (37,5£17,11%).

Pe3ynbTaThl MPOBECHHOTO HCCIIEIOBAHUS MOKA3aly,
YTO MPH JISKAPCTBEHHO-YCTOIYMBOM TyOEepKyJie3e OpraHoB
JIbIXaHMs1 HAOJIONAIOTCS BEIPAKEHHBIE KIIMHUYECKHUE TTPO-
ABIICHUS, OCJIOXKHEHUS, COITyTCTBYIOIINE 3a00JIeBaHuUs,
nopaxeHue OPOHXOB, HAJIMYUE ACCTPYKIHH JIETOUHOM
TKaHU ¥ OaKTEePUOBBIICIICHUE.

BoiBoapl. 1. OCHOBHOM NPUYMHOMN Pa3BUTHS JICKAPCTBEH-

HO-yCTOMYMBOTO TyOepKye3a y MOIPOCTKOB SIBISETCS Tec-
HBII KOHTAKT ¢ 00JIbHBIM, BbiIestonM MBT, ycToiunBbie
k [1TTI. CoBniazienue criekTpa JIeKapCTBEHHOH YCTOMUUBOCTH
C HCTOYHUKOM TYOEPKYJIE3HOI HHPEKIMHU cOCTaBHIIO 76,2%.
2. K puck-dakropam pa3ButHs TyOepKylieza Takke OT-
HOCSATCS MPOXKMBAaHUE B COLIMAIBHO-HEOIAromnoay YHbIX
cembsix (24,7%) u ocTaTouHbIC U3MEHEHHS B JIETKUX pa3-
nuaHo tronoruu (21,6%).
3. Iy nekapCTBEHHO-YCTOMYMBOTO TYOCPKYJie3a OPraHoB
JIBIXaHUS XapaKTepHB! BBIPAXKCHHBIC KIMHUYECKHUE MPO-
apnenus (67,0%), Hanuuue AeCTPyKLUH JIETOYHON TKaH!
(59,8%), baxrepuossiaeneHus (47,4%), BRICOKUI MTPOLIEHT
comyTCTBYyIOIMX 3a0oneBanuil (82,5%) u ocnokHEHUH
(21,6%), mopaxxenue Opouxos (15,0%).
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SUMMARY

CAUSES OF DEVELOPMENT AND CLINICAL
COURSE OF RESPIRATORY TUBERCULOSIS IN
ADOLESCENTS WITHAGENT DRUG RESISTANT

Dilmagambetov D., Tanzharykova G.,
Almagambetova A., Yermekbayeva K., Dosbaev A.

West Kazakhstan Marat Ospanov State Medical University,
Aktobe city, The Republic of Kazakhstan

The aim of the study was to study the clinical mani-
festations and causes of the development of drug-resistant
tuberculosis in adolescents. Clinical manifestations and
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causes of tuberculosis development were analyzed in 138
adolescents who were under care in the Aktyubinsk Re-
gional TB Dispensary for the period 2005 - 2016.

The main reasons for the development of drug-resistant
tuberculosis was the presence of close contact with the
patient who discharges mycobacterium tuberculosis,
resistant to anti-tuberculosis drugs, lives in socially de-
prived families and has residual changes in the lungs. The
spectrum coincidence of drug resistance with the source
of tuberculosis infection was 76.2%.

The marked clinical manifestations, the presence of
lung tissue destruction, bacterial excretion, a high percent-
age of complications and damage of the bronchi are specific
for drug-resistant respiratory tuberculosis.

Keywords: tuberculosis, drug-resistance, mycobacte-
rium tuberculosis, bacterial excretion.

PE3IOME

MPUYUHDBI PABBUTHUSA U KJIMHUYECKOE TE-
YEHUE TYBEPKYJIE3A OPTAHOB JIBIXAHUS Y
MOJAPOCTKOB C JEKAPCTBEHHOM YCTONYMH-
BOCTBIO BO3BYIUTEJIS

Junbmaraméeros /1.C., Tan:kapsikosa I.H.,
AamaramberoBa A.C., Epmekoaena K.JK., locoaes A.C.

3anaono-Kazaxcmanckuil 20cyoapcmeeHnsblil MeOUuyuH-
cxutl ynugepcumem umenu Mapama Ocnanosa, Axmobe,
Pecnybnuxa Kazaxcman

[enbro vcceI0BaHNUS SIBUIOCH M3YYCHHE KIIMHIUYCCKUAX
HIPOSIBJICHUN U IPUYMH PA3BUTHS JIEKAPCTBEHHO-YCTOUYU-
BOTO TyOepKyJe3a y HoapocTKoB. [Ipoananu3npoBaHbl Kin-
HUYCCKHUE NPOABICHUA U TPUINHBI PA3BUTHUA TyGepKyne3a
y 138 moapocTKOB, HAXOMUBIIUXCS TI0J] HAOIIOJCHUEM B
AKTIOOMHCKOM 00JaCTHOM MPOTHBOTYOCPKYJIC3HOM JHC-
nancepe ¢ 2005-2016 rr.

PeSyﬂbTaTbI IMMPOBEACHHOTO HCCJICAOBAaHNA BbIABUIIN,
YTO OCHOBHBIMHU NMpHUYUHAMU PA3BUTHA JICKAPCTBCHHO-
YCTOWYMBOTO TyOepKylie3a SBHUJIMCh HAJUYHE TCCHOTO
KOHTAaKTa C 6OJ'II>HI)IM, BBIICIAIIUM MHK06aKTepI/II/I
TyOepKyJie3a, yCTOMYHMBBIC K IPOTHBOTYOCPKYIIC3HBIM TIpe-
naparam, MMpoXKUBaHUEC B COHI/IaJ'H)HO-H€6HaFOHOHy‘IHbIX
CEMBbIX U OCTATOYHbIC U3MCHCHHS B JICTKUX. COBHaI[eHI/Ie
CIEKTPa JIEKapCTBEHHOM YCTOMYMBOCTH C MCTOYHUKOM

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

TyOepKyse3Hoi nHdeKkn coctaBmio 76,2%.

Ji1st mexapCcTBEHHO-YCTOHYHMBOrO TyOepKynesa opra-
HOB JIBIXaHMS XapaKTepHbI BhIPAKCHHbIC KIMHHUYECKUE
[IPOSIBJICHUsI, HAJIUYUE JECTPYKLUN JIETOYHON TKaHH,
0GaKTepHOBBIICICHHIE, BEICOKUI MPOIECHT OCIOXKHEHUN U
Hopa)keHHue OPOHXOB.
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INTENSITY OF THE ANTIOXIDANT PROTECTION SYSTEM AND OXIDATIVE STRESS FAC-
TORS IN PATIENTS WITH NON-ALCOHOLIC STEATOHEPATITIS DEPENDING
ON THE FORM OF CHRONIC KIDNEY DISEASE

Khukhlina O., Antoniv A., Kanovska L., Matushchak M., Vivsyannuk V.

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

Despite the large number of studies devoted to the
study of endotoxicosis, the activation of free radical lipid
oxidation processes (FRLO), oxylated protein modification
(OPM) and the state of antioxidant defense systems (ADS)
in non-alcoholic steatohepatitis (NASH) on the background
of obesity [1,7-10], mechanisms of their correlation with
comorbidity with chronic kidney disease (CKD) are not
fully elucidated. Oxidative stress (OS), which is a universal
mechanism of cellular membranes , organellum membranes
damage and it is activated under the conditions of pathol-
ogy, simultaneously, serves as a function of homeostasis
regulation under physiological conditions, in order to bal-
ance the processes of regeneration and apoptosis of cells
[1,8]. The boundary that provides the transition from nor-
mal to pathology from the point of free radical damage is its
intensity. The accumulation of active oxygen forms (AOF)
and nitrogen, free radicals, undocoxified products of free
radical lipid oxidation (FRLO), oxylated protein modifica-
tion (OPM) contribute to the formation of an endogenous
intoxication syndrome, which aggravates the course of
many inflammatory diseases, especially connected to the
pathology of eliminating organs: liver and kidneys [1,10].
The literature highlights data with a multidirectional study
of antioxidant status and degree of damaging OS in CKD
and gout on the background of NASH [5,10]. That is, at
present, the degree of oxidative-antioxidant homeostasis
(OAH) disorders and the intensity of endotoxicosis for
the comorbid flow of NASH, obesity in various forms and
different stages of CKD is not known, which determines
the relevance of this direction of research.

The objective of the article - Determining the patho-
genetic role of the processes of FRLO, OPM and ADS
systems in the development and interconnection mecha-
nisms of NASH and obesity depending on the form and
stage of CKD.

Material and methods. 177 patients were examined
for this purpose, including: 35 patients with NASH with
concomitant obesity of I-II degree (1st group), 36 patients
with NASH with accompanying obesity of I-II degree and
CKD I-II stage: Chronic bilateral pyelonephritis in the
phase of exacerbation (2A group), 35 patients with NASH
on the background of obesity I-II st. with CKD of the 3rd
stage: Chronic bilateral peyelonephritis, exacerbation (2B
group), 37 patients with NASH with obesity I-1I stage and
gouty nephropathy (group 3), 34 patients with NASH,
which developed on the background of obesity I-II stages
that developed from asymptomatic hyperuricemia (AHU)
(group 4). The control group consisted of 30 practically
healthy persons (PHP) of the corresponding age; There
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were no significant differences in sex composition. To
determine the dependence of the course of NASH on the
presence and form of the CKD, the group of patients was
randomized according to age, sex, degree of obesity. The
average age of patients was (45.8+3.8) years.

The state of the ADS system was studied with respect
to the content of Restored Glutathione (RG), Glutathione
Peroxidase (GP), Glutathione-S-Transferase (GT), Cata-
lase, Superoxide Dismutase (SOD), Ceruloplasmin (CP).
The intensity of the FRLO processes was studied based
on the content of Malonic Aldehyde (MA) in the blood,
isolated double bonds (IDB), diene conjugates (DC), Ke-
todynes and conjugated Trienes (KCT). The intensity of
OPM was determined by the content of the Aldehyde- and
Ketonedinitrophenylhydrazones neutral (AKDNPHH N)
and the main character (AKDNPHH M).

The statistical analysis of the results was carried out
in accordance with the type of research and the types of
numerical data that were obtained. Distribution normality
was verified using the Lilliefors and Shapiro-Wilk tests and
by the direct visual evaluation of eigenvalues distribution
histograms. Quantitative indices having a normal distribu-
tion are represented as mean (M) + standard error (S). In the
nonparametric distribution the data are presented as median
(Me) as ameasure of position, upper (Q75) and lower (Q25)
quartiles as a measure of dispersion. Discrete indices are
presented in the form of absolute and relative frequencies
(percentage of observations to the total number of exam-
ined). Parametric tests with the assessment of Student’s
t-test, Fisher’s F-test were used to compare the data that
had normal distribution. The median test, Mann-Whitney
Rank U-test, and Wilcoxon signed-rank test for multiple
comparisons (in the case of dependent groups) were used
in abnormal distribution. The Pearson correlation analysis
was used to estimate the degree of dependence between
variables in parametric distribution and the Spearman rank
correlation coefficient was used in the case of the indices
distribution that significantly differed from the normal one.
In order to compare discrete values in independent groups,
the criterion 12 of maximum probability (log-likelihood)
(MP 42) was used; to compare the pairs of discrete values,
the calculation of the modification of the exact criterion by
Fisher (mid-p) was used. Determination of the diagnostic
advantage of the method was performed on the basis of
assessing the quality of diagnostic procedures using ROC-
analysis, with the determination of sensitivity, specificity,
diagnostic value, area under the ROC-curve (AUROC),
diagnostic odds ratio (DOR). Statistica for Windows ver-
sion 8.0 (Stat Soft Inc., USA), Microsoft Excel 2007 (Mi-
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crosoft, USA) software packages were used for statistical
and graphical analysis of the obtained results.

Results and their discussion. According to the data
shown in the table 1, in all groups of patients the activa-
tion of the FRLO processes was determined. Thus, in
the patients of the Ist group the index of maintenance
of MA in blood plasma exceeded the control indexes by
1.6 times; while in Er. - in 1,8 times (p<0,05). Patients
in 2nd and 3rd group reported significantly higher lev-
els of MA in blood plasma and Er. - 1.7 and 2.1 times,
respectively (p<0.05) compared with PHP. In the 4th
group of patients, the content of MA in blood plasma
and Er. (p<0,05) changed less intensively, although it ex-
ceeded the control data in 1,3 and 1,5 times, respectively
(p<0,05), with probability the difference was established
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between 1, 2 and 3 groups (p<0.05). At the same time,
in patients with NASH with gouty nephropathy, the
MA content exceeded the data in the PHP by 1.5 and
1.7 times, respectively (p<0.05), and was significantly
higher compared to the 4th group (p<0.05).

The probable increase in blood plasma and Er. content,
not only in the intermediate, but also in the final products
of FRLO in all observational groups, which indicates that
there is a decompensated OS in this contingent. The next
fact is an indisputable indication of the direct involvement
of the OS in the pathogenesis of NASH, the intensity of
which increases with comorbidity with CKD, chronic py-
elonephritis. At the same time, due to the comorbidity of
NASH from the AHU, the intensity of the OS decreases,
but again increases as gouty nephropathy on the back-

Table 1. Indicators of intensity of peroxide oxidation of lipids, oxidative modification of proteins and factors
of antioxidant protection in patients with non-alcoholic steatohepatitis and obesity of I-1I st. depending
on the comorbid states: CKD of the I-11I stages, pyelonephritis, gouty nephropathy, asymptomatic hyperuricaemia (M=xm)

. Examined Patients Groups
Indicators,
measurement PHP,n=30 | NASH (group 1), NASH+ CKD |\ oH+ AHU NASH+ gouty
units n=35 I-IIT st. (group (group 4), n=37 nephropathy
2), n=71 group %), (rpyma 3), n=34
Main plasma, 3,36 £0,04 3,69+0,03
umol/l 2,51+0,05 3,92+0,07 * 4,35+0,06 */** s ok i ik ok 1
MA in Er, pmol/l | 9,1140,13 16,0340,42 % | 18,75+0,58 */** li;ﬁﬁoﬂjil 15,6140,25 */+*%/4
IDB, E220/ml. 5,37+0,08 5,92+0,07
o 2,60+0,05 6.23£0,05 % | 7,58+0,12 */x e et erey
DC, E232/ml. 2.6840.06 2.39+0.02
o 1,420,01 3055004 % | 3,5740,07 /%% py by
KCT, E220/ml. 1,230,01 1,4420,01
e 0,83+0,01 1,5740,02% | 1,82+0,03 */** Sy Ao
AKDNPHHM, . e | 2.37£0,05 e ens
it protein | 1352002 3,18+0,04 3,49+0,02 ¥/ Ceaeen | 299007 %/
AKDNPHHN’. 14,12+0,13 25,01+0,53 * 25,84+0,42 * 23,53£0,41 23,76+0,69 */***
mmol/l/g. protein Ak
RG, pmol/l 0,930,01 0474001% | 040001 #e | 007002 o)
GT, nmol RG/™ 1y o a3 158 | 164.2344.11 * 162,2544,37 * | 150,44+5,54 * 151,28+4,12 *
min.x1g. Hb
GP, nmol RG/ 198,83+5,75
min.x1g. Hb 155,18+ 1,73 225,61+6,92 * 231,48+5,24 * 217,86+6,59 * sk ke
SOD, unit/ . e | 2182001 2,0720,02
Imin.x1g.Hb, 3,52+0,03 1,89+0,04 1,72+0,03 */ sk s ok sk
Catalase, mmol/l 20,35+0,74
SminolatD, | 1550008 | 27.258081% | 24gm0s2 e | St | 28.1150.75 2/
CP, mmol/l 12634013 | 19945057 % | 21382035 %% | 1205002 B

note: * - the difference is probable in comparison with the index in PHP (P<0,05);
** _ the difference is probable compared with the indicators in patients of 1st group (P<0,05);
*E% _ the difference is probable compared with the indicators in patients of 2nd group (P<0.05);
# - the difference is probable compared with the indicators in patients of 4th group (P<0.05)
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ground of NASH. At the same time, it should be noted that
uncontrolled AOF aggression is an essential factor in the
progression of the CKD from the I-II to the third stage. In
support to this view, the substantial increase in the content
of intermediate and end-products of Lipid peroxidation in
patients with NASH with CKD as the glomerular filtration
rate (GFR) decreases. In particular, in patients of Group
2A, the content of MA in blood plasma and ER exceeded
the index in PHP by 1.6 and 2.0 times (p<0.05) respec-
tively, while in patients with group 2B the content of MA
in blood plasma and ER exceeded the index in PHP at 1.8
and 2.2 times (p<0.05), respectively, with the presence of
a probable difference with the rate in patients in group 2A
(p<0.05), indicating decompensation of the processes of
FRLO in this contingent of patients, which is component
of endogenous intoxication syndrome. It should also be
noted that the indices of the content of blood intermediate
products of FRLO in patients with NASH in the CKD I-III
stages with a sufficient degree of probability exceeded the
normative indicators with multiplicity within 2,1-3,0 times
(p<0,05), and were within the probable difference with the
indices in the group of NASH and among themselves (p
<0,05). A correlation analysis was carried out to confirm the
relationship between the indicators of Lipid peroxidation
intensity and the main markers of cytolytic, cholestatic,
mesenchymal-inflammatory syndromes in patients with
NASH from CKD. Thus, a direct correlation between the
content of MA in the blood and the level of bilirubinemia
(r=0,56; p<0,01) was established; the content of IDB and
ALT activity (r=0.62; p<0.01); the content of MA and
the activity of AST and ALT (r=0.58; r=0.53; p<0.01, re-
spectively); the content of MA and the activity of alkaline
phosphatase and y-GT (r=0.41; r=0.43, p<0.05); content of
MA and thymol breakdown (r=54, p<0,05); MA content
and y-globulins content (r=0.47, p<0.01).

In assessing the functioning of the ADS, we found
the following changes (Table 1). First of all, it should
be noted significantly lowered the content of RG in all
clinical surveillance groups. Thus, the decrease in the
level of RG in patients in the 1st group was 2.0 times, in 2
groups - 2.3 times, 4-1.5 times, while in patients with the
third group - 1.7 times (p<0,05) in comparison with PHP,
with a probable difference (p<0,05) between groups. The
correlation analysis carried out indicates an inverse corre-
lation between the content of blood RG and ALT activity
(r=-0.61; p<0.01); the content of RG and total bilirubin (r
=-0.52; p <0.01); the content of RG and MA (r =-0.65; p
<0.01); the content of RG and IDB (r=-0.63; p <0.01); as
well as a direct correlation between the content of blood
GV and GFR (r = 0.69; p <0.05); the content of RG and
the activity of arginase (r=0.77; p<0.01). Reducing Hb
content in the blood causes not only a significant decrease
in the activity of the ADS cell system, but also contributes
to the weakening of the processes of liver detoxification
of endogenous toxins and xenobiotics. In the functioning
of glutathione-dependent enzymes, significant changes
were also found depending on the clinical variant of the
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CKD (Table 1). Thus, among the groups of patients with
NASH, the maximum increase in the activity of enzymes,
GT and GP, respectively, in 1,4 and 1,5 times (p <0,05) in
comparison with the control was established in groups 1
and 2 (p < 0.05), the activity indicators of these enzymes
were established in patients with NASH, which in patients
in group 4 exceeded the PHP, respectively, in 1,3 and 1,4
times (p<0,05); patients in 3rd group - respectively, in 1,3
times (p <0,05).

Patients with NASH and CKD we observed a signifi-
cant inhibition of SOD activity (Table 1) - one of the most
powerful enzymes in the ADS, which carries enzymatic
dismutation of superoxide anion [8]. In patients of the 2nd
group, the activity of SOD was maximum suppressed and
was 2.9 times lower than control (p <0.05). In patients 1st,
4th and 3rd groups, the activity of the enzyme was reduced
by 1.9, 1.6 and 1.7 times, respectively (p<0.05) with a
probable intergroup difference (p<0.05). It should also be
noted that with the growth of the CKD stage, the activity
of SODs was significantly reduced: in group 2A - by 1.9
times, in the 2B group - by 2.1 times (p<0.05), with a prob-
able intergroup difference (p<0.05).

Investigation of the activity of catalase showed a
possible compensatory increase in patients with NASH.
In particular, in patients of the 3rd group, the maximum
increase in the activity of catalase was registered - in 1,9
times compared with the PHP, in patients 1st, 2nd and 4th
groups - in 1,8, 1,6 and 1,3 times (p<0.05). Along with
the study of intracellular enzymes in the ADS, the study
of the content of ceruloplasmin, a potent factor of ADS
in the extracellular matrix (Table 1), showed a probable
maximum growth in the 2nd group of patients - 1.7 times,
in 1st group - 1,6 times, 4th - in 1,3 times, 3rd group - in 1,4
times (p<0,05). In patients with NASH, 2 groups showed
amore significant increase in the content of ceruloplasmin
(Table 1) with a decrease in GFR: 1.6 times in Group 2A,
1.8 times in the 2B group (p<0.05). From the perspective of
estimating the pro- and antioxidant potential in the exam-
ined patients, the ratio of the content of MA in the blood to
the activity of the SOD [8], which in the group of PHP was
0.7, in patients of the 1st group was 2.1, 2nd group - 2,6, the
4th group - 1,6, 3rd group - 1,8 (p <0,05). The direct linear
interdependence of the depth of the oxidant-antioxidant
imbalance with the activity of the inflammatory process
in the liver, the intensity of the cytolytic syndrome and
the degree of reduction of the GFR for the comorbid CKD
was obtained. Due to the fact that uric acid has antioxidant
properties [5], the degree of OS in the group of patients with
NASH from AHU was the lowest among the comparison
group (p<0.05), however, it corresponded to a high level
of comorbidity of NASH with gouty nephropathy, where
there was some lower levels than the index in the group of
NASH with CKD I-I1I.

Analyzing the obtained results, it can be concluded that
the increase of the processes of the Lipid peroxidation,
which is characterized by an increase in the content of the
intermediate and final products of the Lipid peroxidation,
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the OPM leads to an increase in the severity of endotoxi-
cosis in patients with the syndrome of insulin resistance
(p<0,05). Thus, the development of NASH against the
background of obesity arises as a result of depositing in
the liver mainly, and according to some literature data -
only oxidized modified lipids [11]. The main signs of the
disintegration of the parameters of the anti-radical defense
system and detoxification system in patients with NASH,
developed on the background of CKD, are the decrease in
the content of RG blood, the activity of SOD enzymes and
arginase. This indicates a decrease in the reserve of com-
pensatory possibilities of ADS with increasing intensity of
cytolysis and syndrome of endogenous intoxication [8]. The
increase in the activity of enzymes of GP, GT and catalase,
as well as the content of ceruloplasmin in patients with
NASH that have a higher compensatory reserve, compared
to patients with comorbid pathology, indicates the corre-
sponding stress of functional capacity of the ADS during the
increase in OS intensity and endotoxemia in the conditions
of insulin resistance [6, 8]. The level of indemnification of
the FRLO processes in patients with NASH, developed on
the background of obesity, and CKD, reflects the degree
of activity of the pathological process in the liver, as well
as the degree of endogenous intoxication.

Conclusions. The uncontrolled intensification of the
processes of free radical oxidation of lipids and proteins
in patients with non-alcoholic steatohepatitis that devel-
oped on the background of obesity and CKD I-III stages,
determines the degree of pathological process activity
in the liver and the degree of endotoxicosis. For the co-
morbidity of NASH from CKD of the I-III stages. In the
form of chronic pyelonephritis, the intensity of oxidative
stress increases: the accumulation of intermediate (isolated
double bonds, diene conjugates) and terminal (malonic
aldehyde, ketodienes and conjugated triines) products of
lipids peroxide oxidation, oxidation proteins modification
(aldehyde and ketone dinitrophenyl hydrazones of the main
and neutral) against the background of the disintegration of
the activity of antiradical protection factors (reduction of
content in erythrocytes of recovered glutathione, activity
of superoxide dismutase, the growth of catalase activity,
glutathion-dependent enzymes). Due to the comorbidity
of non-alcoholic steatohepatitis with gouty nephropathy
and in conditions of asymptomatic hyperuricemia, the
degree of oxidative stress is significantly lower due to the
strong antioxidant properties of uric acid, but the degree
of endotoxicosis predominates in steatohepatitis without
kidney damage.

The prospect of further research In this direction,
there is an investigation of the oxidant-antioxidant status
under the influence of various hepatotropic drugs with the
comorbidity of NASH with CKD I-I1I stages.
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SUMMARY

INTENSITY OF THE ANTIOXIDANT PROTECTION
SYSTEM AND OXIDATIVE STRESS FACTORS IN
PATIENTS WITH NON-ALCOHOLIC STEATOHEP-
ATITIS DEPENDING ON THE FORM OF CHRONIC
KIDNEY DISEASE

Khukhlina O., Antoniv A., Kanovska L.,
Matushchak M., Vivsyannuk V.

Higher State Educational Institution of Ukraine *“Bukovin-
ian State Medical University” Chernivtsi, Ukraine

The article presents a theoretical generalization of the
research results the intensity of the antioxidant protection
system and oxidative stress factors in patients with non-
alcoholic steatohepatitis depending on the form of chronic
kidney disease.

The objective of the article - determining the pathoge-
netic role of the processes of antioxidant protection system
in the development and interconnection mechanisms of
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non-alcoholic steatohepatitis (NASH) and obesity depend-
ing on the form and stage of chronic kidney disease (CKD).
177 patients were examined for this purpose, including:
35 patients with NASH with concomitant obesity of I-11
degree (1st group), 36 patients with NASH with accompa-
nying obesity of I-1I degree and CKD I-II stage: Chronic
bilateral pyelonephritis in the phase of exacerbation (2A
group), 35 patients with NASH on the background of
obesity I-II st. with CKD of the 3rd stage: Chronic bilat-
eral peyelonephritis, exacerbation (2B group), 37 patients
with NASH with obesity I-1I stage and gouty nephropathy
(group 3), 34 patients with NASH, which developed on
the background of obesity I-1I stages that developed from
asymptomatic hyperuricemia (AHU) (group 4). The control
group consisted of 30 practically healthy persons (PHP).
For the comorbidity of NASH from CKD of the I-III
stages. In the form of chronic pyelonephritis, the intensity of
oxidative stress increases: the accumulation of intermediate
(isolated double bonds, diene conjugates) and terminal (ma-
lonic aldehyde, ketodienes and conjugated triines) products

of lipids peroxide oxidation, oxidation proteins modification
(aldehyde and ketone dinitrophenyl hydrazones of the main
and neutral) against the background of the disintegration of the
activity of antiradical protection factors (reduction of content
in erythrocytes of recovered glutathione, activity of super-
oxide dismutase, the growth of catalase activity, glutathion-
dependent enzymes). Due to the comorbidity of non-alcoholic
steatohepatitis with gouty nephropathy and in conditions of
asymptomatic hyperuricemia, the degree of oxidative stress
is significantly lower due to the strong antioxidant properties
of uric acid, but the degree of endotoxicosis predominates in
steatohepatitis without kidney damage.

The uncontrolled intensification of the processes of
free radical oxidation of lipids and proteins in patients
with non-alcoholic steatohepatitis that developed on the
background of obesity and CKD I-III stages, determines
the degree of pathological process activity in the liver and
the degree of endotoxicosis.

Keywords: non-alcoholic steatohepatitis, chronic kid-
ney disease, antioxidant protection system, oxidative stress.

PE3IOME

UHTEHCUBHOCTb ®PAKTOPOB CUCTEMbI AHTUOKCHUJIAHTHOM 3AIIMTHI
U OKCHUJIATUBHBII CTPECC Y BOJIbHBIX HA HEAJIKOTI'OJIbHUM CTEATOTEIIATUT
B 3ABUCUMOCTH OT ®OPMbI XPOHUYECKOM BOJIE3HHU ITIOYEK)

Xyxauna O.C., AuTonuB A.A., Kanesckas JI.B., Marymaxk M.P., BuBcsinuk B.B.

Buvicwee cocyoapcmeennoe yuebnoe sasedenue Yxpaumul
«ByKosuHcKuil 20cy0apcmeenHblil MeOuyuHckutl ynugepcumemy», Yepnosywi, Yrpauna

Ilenbro JaHHOTrO UCCIIEOBAHNUS SIBUJIOCH OIIPEACICHUE
MaTOTEeHETHYECKOM POJIN MPOLIECCOB AaHTHOKCHIAHTHOM 3a-
LIUTHI B PAa3BUTUH U MEXaHU3MAaX T€UEHHS HEATKOTOJIbHOTO
crearorenarura Ha ()OHE OKHMPEHHUSI B 3aBUCHMOCTH OT
(OpMBI M CTaINK XPOHUYECKOW OOJIE3HHU TTOYEK.

O6cnenoBano 177 GonbHBIX, U3 HUX 35 OOJNBHBIX
HEAJIKOTOJIbHBIM CTEaTOreNaTUTOM C COIYCTCBYIOIUM
oxupenueM I-1I crenenu (I rpynmna), 36 60IBHBIX HEalKo-
TOJIBHBIM cTearorenatuToM c¢ oxupenueM I-1I crenenu n
XpOHHYECKO# Oone3Hbio rouek I-11 cramum - XpoHnyecknm
JIBYCTOPOHHUM THEI0HePpUTOM B (hase odoctpenus (1A
rpymnma), 35 GONBHBIX HEAJKOTOJIBHBIM CTEAaTOTeIIaTUTOM
Ha (one oxupenus [-1I crenenu ¢ xpoHuueckoit 6ones-
Hbto nouek III craguu - XpOHHYECKUM JIBYCTOPOHHUM
nuesnonepurom B dasze odocrpenns (IIB rpynma), 37
OOJILHBIX HEATKOTOJIbHBIM CTEaTOTEIaTUTOM C O)KUPEHHUEM
III crenenu u mogarpuyeckoit Hepponarueii (111 rpymma),
34 GONBHBIX HEAJIKOTOJILHBIM CTE€aTOTeNaTHTOM, Pa3BUB-
miemMcst Ha poue oxxupenust [-11 crenenu ¢ 6eccuMITOMHON
runepypukemueit (IV rpynmna). Kontponsnyto rpymmy
coctaBmIn 30 NPaKTUYECKH 310POBBIX JIMII.

[Tpn KOMOPOKMTHOCTH HEAJTKOTOJILHOTO CTEaTorernarnTa
¢ xpoHuyeckor Oonesnpto nouex I-111 craguu B dopme
XPOHHYECKOTO MHETOHe(PUTa BO3PACTAET MHTEHCUBHOCTh

© GMN

OKCHJIATUBHOTO CTPECCa: HAKOIJIEHHE MPOMEKYTOUHBIX
(M305IMpPOBaHHBIE IBOWHBIE CBSI3U, JUEHOBbIE KOHBIOTAThI)
Y KOHEYHBIX (MaJIOHOBBIN aJIbJIETH]l, KETOINEH) MPOIYK-
TOB MEPEKUCHOTO OKHUCJIEHUS JIMINJIOB, OKUCIUTEIbHON
MO (pUKAINU OCITKOB (aJIbJICTU- K KETOHBI-TUHUTPOdE-
HUJITUIPA30HBl OCHOBHOTO M HEHUTPAILHOTO XapakTepa)
Ha ()OHE JIC3UHTErPAIlH AKTUBHOCTH (DAKTOPOB MPOTHUBO-
paMKaIbHOM 3aIIUTHI (CHIDKCHHUE COJICPIKAHUS B SPUTPO-
LUATAaX BOCCTAHOBJIEHHOTO IIyTaTHOHA U aKTUBHOCTH CYy-
MEPOKCUTUCMYTa3bl, [Ty TATHOH3aBUCUMBIX (DEPMCHTOB).
[Tpu KOMOPOUIHOCTH HEATKOTOJIBHOTO CTEaTOTernaTuTa ¢
moJlarpu4eckoil Hepomnaruei, B yCIOBHIX OCCCUMITTOM-
HOHM TUNEPYPUKEMUU, CTENEHb OKCUJIATUBHOTO CTpecca
CYIIECTBEHHO HWXE€ BBUAY MOIIHBIX aHTHOKCUJIAHTHBIX
CBOMCTB MOYEBOM KHMCJIOTHI, OJJHAKO CTETIEHb dHIOTOKCH-
KO03a TIpeo0JiaIaeT HaJl TAKOBOW MPH CTeaTorenarure 0e3
MOPa)KEHUSI TIOYEK.

Pe3ynbrarel npoBeeHHOTO HCCIIEOBAHUS TTO3BOISIOT
3aKJIIOYHUTh, YTO HEKOHTPOJIUpYyeMas MHTCHCH(UKAIUS
MPOIIECCOB CBOOOMHOPAIUKATIHLHOTO OKUACIICHUS JINTHIOB
1 OCJIKOB y OOJIBHBIX HEAJIKOTOJBHBIM CTEATOrCIIaTHTOM,
pa3BUBLIMMCS Ha ()OHE OXKUPEHHUS U XPOHUIECKOH 00JIe3HU
nouek I-111 cragun, BI3pIBa€T aKTUBHOCTH ITATOJIOTHUECKO-
ro Mpouecca B NEUYEHU U SHIOTOKCHUKO3.
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USE OF CIRCULATING TUMOR DNA FOR DETECTION OF BRAF V600E MUTATION AND
TREATMENT MONITORING IN MELANOMA PATIENTS

'Shapochka D., 'Shapochka T., 'Seleznyov O., 'Matveeva A., 2Dudin V.

'Pathology laboratory CSD Health Care, Department of molecular pathology,
’Bogomolets National Medical University, Faculty Of General Medicine, Kyiv, Ukraine

Circulating cell-free tumor DNA (ctDNA) is now Tumors with BRAF V600 mutations are highly sensi-
investigating as a specific diagnostic and monitoring tive to targeted BRAF-inhibitors, such as vemurafenib.
tool for patients with different cancer types [3,5,6,17]. An effect of anti-BRAF therapy generally develops very
BRAF V600 mutations is the most common oncogenic rapidly and lasts in the majority of patients for 6-12
mutation in melanoma which occurred in more than 50% months [12,14,19]. However, in most cases, patients
of patients with malignant this disease [10]. Therefore, develop secondary resistance to therapy. Mechanisms

detection of BRAF V600 mutations in cell-free DNA of secondary resistance to BRAF-inhibitors are quite
(cfDNA) extracted from plasma might be a good marker different and include NRAS, MEK mutations, BRAF
for melanoma patients [4,22]. amplification and other genetic changes [15,18,24].
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Patients who had progression during targeted therapy
may switched to immunotherapy. Immunotherapy
reactivates antitumor responses by the targeting of im-
mune check-points. This group includes monoclonal
antibodies against the CTLA-4 receptor (ipilimumab)
and the PD-1 receptor (nivolumab and pembrolizumab).
A characteristic feature of these drugs is that their effect
is in contrast to targeted therapy delayed and often goes
through pseudoprogression of tumor [16,25]. At the same
time, patients who respond to therapy often have very
durable response for several years [8,9,20,21].

These features of melanoma make it necessary to
introduce highly specific and sensitive markers to detect
progression of the disease at the earliest stage. Such
marker for patients with BRAF-positive melanoma may
be the level of this mutation in cell-free tumor DNA. In
melanoma, the lower level of mutant BRAF ctDNA is
associated with a better response to treatment and longer
progression-free survival (PFS) in patients who received
anti-BRAF therapy [2, 22]. The concentration of ctDNA
also correlated with radiological response in a group of
melanoma patients treated with immunotherapy [4]. An-
other work showed that changes in ctDNA concentration
of patients treated with immunotherapy correlated with
changes in their disease status [23]. In this study, the
sensitivity of BRAF-mutation detection on circulating
tumor DNA, changes of BRAF status in blood plasma
during therapy, and the suitability of cell-free tumor
DNA for detection of early progression after resection
of melanoma at clinically early stages been explored.

Material and methods. In this research were exam-
ined 28 blood samples of 18 patients who signed informed
consent to participate in the study. Tumors of 17 patients
belongs to primary skin melanoma on different clinical
stage and 1 patient had had brain metastasis of melanoma
with unknown primary. Clinical data of the patients pre-
sented in Table 1. Positive BRAF status for all patients
was confirmed on FFPE tumor tissue by allele-specific
Real-time PCR with use of BRAF Codon 600 Mutation
Analysis Kit (Entrogen). For all patients were examined
blood samples, obtained before the start of treatment. For
six patients additional blood samples during monitoring
were also obtained.

Blood samples were collected in 10 mL EDTA tubes
and immediately centrifuged at 1600g, during 15 min at
room temperature. From the obtained 4-5 ml of plasma,
DNA was isolated with QIAamp Circulating Nucleic

Acid Kit (Qiagen) according to the manufacturer’s
instructions. After isolation, the concentration of the
isolated DNA was measured on Nanodrop 1000. The
BRAF V600E mutation was detected using the allele-
specific real-time PCR with use of the ctDNA BRAF
V600E Mutation Detection Kit (Entrogen). 20 ng DNA
was taken in reaction, and the detection was performed
on a Bio-rad CFX96 instrument. The sensitivity of the
method according to the manufacturer’s instruction is
0.05% (2.5 copies of the mutant DNA on the background
0f 4,950 copies of wild-type DNA).

The result was reported in a semi-quantitative format, in
the form of a difference between the ct value of the internal
control gene and the V60OE mutation.

pita Rn vs Cy

Delta Rn

Cycle Number

Delta Ro vs Cycle

Delta Rn

W19 20031 20 2 2675 38 3720 26 30 11 02 3 34 33 30 37 8 10 40 81 43 43 &4 4348 47 48 2 30

Cycle Number

Fig. 1. PCR plots of BRAF-positive (A) and —negative
(B) samples obtained before initiation of treatment (A) and
during vemurafenib treatment (B)

Results and their duscussion. In 18 patients with
confirmed BRAF V600E mutation revealed in the block,
evaluation of the mutation in the blood plasma was
performed. In 12 of 18 patients, mutation BRAF V600E

Table 1 Patient clinical characteristics (n=17)

Variable N (%)
Age Mean 47 (32-75)
Male 6 (33%)
Sex
Female 12 (67%)
IIb 2 (11%)
Stage
v 16 (89%)

© GMN
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was found in the blood plasma. The method sensitivity
among all patients was 67%. For two patients without
mutation after surgery, the clinical stage II were diag-
nosed and there were no signs of disease at the time of
blood sampling. Thus, if only patients with metastatic
melanoma are considered, the sensitivity of detecting
BRAF V600E mutation in blood plasma was 73% (12
of 15 patients).

For three patients with a positive first test, a second
blood sample was obtained during the vemurafenib
therapy. For two patients who were undergoing the
therapy, the concentration of the mutant DNA in the
blood dropped below the limit of method detection.
In one case, 2 blood samples were examined (1 and 3
months after the start of treatment) and the patient had
a stabilization of disease (SD) on control CT. In the
second case, 1 sample of blood was examined after 3
months after the initiation of treatment and the patient
demonstrated partial response (PR) by CT. For third
patient, a second blood sample was obtained 2 weeks
after the start of treatment and the relative content of
the mutant DNA in it was higher than in the first sample,
which could be due to the short time for the development
of the therapeutic effect.

In two patients with a second clinical stage of mela-
noma and a negative first result of BRAF-testing, the
second blood samples were also examined. In one case,
BRAF V600E mutation was detected in the blood plasma
1.5 months after the first test. At that time there were
no radiological signs of disease progression (PD). PD
was fixed only 2 months after detection of a mutation in
circulating cell-free DNA. In second case, the mutation
in plasma sample was detected 3.5 months after the first
test, immediately after which the PD was clinically and
radiologically established.

Patient with brain metastasis of melanoma with un-
known primary had negative baseline and second sample
(after 5 months) but BRAF V600E was detected in third
sample (after 11 months) without radiological evidence
of progression for this moment.

For a fourth patient with a negative first blood sam-
ple, mutation was found in the second one 1.5 months
after the initiation of vemurafenib therapy. Radiological
evaluation has not been carried out yet.

In this study, the sensitivity of the BRAF V600E
detection in ctDNA in patients with stage IV melanoma
was 73%, that is in concordance with results of the
similar studies in which the sensitivity was 73-84%
[1,7,22]. Thus, this test can be used as a primary search
for a BRAF mutation in the absence or poor quality of
the histological material.

Also, as in other works with the positive effect of
therapy, the disappearance of mutation in the blood
plasma was revealed [7]. Thus, our data and the results
of other authors confirm the suitability of this marker
for therapeutic monitoring. A number of studies have
shown that this method can often reveal the progres-
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sion of the disease earlier than CT, so the treatment
scheme can be reviewed at that stage when it will be
more effective [7]. Combined radiological and ctDNA
testing in the future may become the standard for
monitoring the effectiveness of melanoma therapy,
but this requires further prospective studies of a large
cohort of patients.

In addition, monitoring of BRAF V600E mutation
in the blood can be useful not only for evaluating the
effectiveness of therapy for patients with advanced
melanoma. Thus, after melanoma resection at clinically
early stages, it is advisable to identify BRAF muta-
tion in a tumor and, if it is present, to perform plasma
testing. This tactic will identify patients with minimal
residual disease after resection. To date, the detection
of the mutation in the blood in the absence of clinical
and radiological signs of disease is not sufficient for the
immediate start of treatment, but this will be the reason
for more intensive monitoring of the patient. As for pa-
tients with negative plasma test after resection, as it was
shown in this study, along with radiological control it is
also advisable to conduct repeated blood tests because
this technique in some cases allows detect the disease
progression earlier than CT. In the future, perhaps, the
detection of a BRAF mutation in the blood after resec-
tion will be considered as disease progression and thus
will be an indication for therapy.

Conclusions. According to the results of our study, the
evaluation of BRAF V600E ctDNA in plasma is sensitive
method of detecting this mutation, as well as a promising
marker for treatment monitoring of metastatic melanoma.
For early stages of melanoma, testing of BRAF mutation
on ctDNA can be used to detect minimal residual disease
and ecarly disease progression (PD). To confirm the clini-
cal significance of this marker for solving these problems,
further prospective studies are required on a large cohort
of patients.

REFERENCES

1. Ademi Santiago-Walker, Robert Gagnon, et al. Correlaion of
BRAF Mutation Status in Circulating-Free DNA and Tumor and
Association with Clinical Outcome across Four BRAFi and MEKi
Clinical Trials. Clin Cancer Res. 2016;22(3):567-574.

2. Ascierto PA, Minor D, Ribas A, et al. Phase II trial (BREAK-2)
ofthe BRAF inhibitor dabrafenib (GSK2118436) in patients with
metastatic melanoma. J of Clin oncol. 2013; 31:32053211.

3. Bettegowda C, Sausen M, Leary R, et al. Detection of circu-
lating tumor DNA in early and late stage human malignancies.
Cancer Res. 2014; 74(19).

4. Chang-Hao Tsao S, Weiss J, Hudson C, et al. Monitoring re-
sponse to therapy in melanoma by quantifying circulating tumour
DNA with droplet digital PCR for BRAF and NRAS mutations.
Sci Rep. 2015;5.

5. Dawson SJ, Tsui DW, Murtaza M, et al. Analysis of circulating
tumor DNA to monitor metastatic breast cancer. N Engl J Med.
2013;368(13):1199-209.

6. Gonzalez-Masia JA, Garcia-Olmo D, Garcia-Olmo DC. Circu-
lating nucleic acids in plasma and serum (CNAPS): applications
in oncology. Oncotargets Ther. 2013;6:819-32.



GEORGIAN MEDICAL NEWS
No 3 (276) 2018

7. Gray ES, Rizos H, Reid AL, et al. Circulating tumor DNA to
monitor treatment response and detect acquired resistance in pa-
tients with metastatic melanoma. Oncotarget. 2015;6(39):42008-
42018.

8.Hamid O, Robert C, Daud A, et al. Safety and tumor responses
with lambrolizumab (anti-PD-1) in melanoma. N Engl J Med.
2013; 369:134-144.

9.Hodi FS, O’Day SJ, McDermott DF, et al. Improved survival
with ipilimumab in patients with metastatic melanoma. N Engl J
Med. 2010; 363:711-723.

10. Hodis E, Watson IR, Kryukov GV, et al. A landscape of driver
mutations in melanoma. Cell. 2012;150(2):251-63.

11. Janku F HH, Claes B, Falchook GS, et al. Rapid, automated
BRAF mutation testing of cell-free DNA from plasma of patients
with advanced cancers using the novel Idylla platform. Proceed-
ings of the 106th Annual Meeting of the American Association
for Cancer Research (#2413), 4/2015. 2015.

12. Larkin J, Ascierto PA, Dreno B, et al. Combined vemurafenib
and cobimetinib in BRAF-mutated melanoma. N Engl J Med.
2014;371(20):1867-76.

13.Lipson EJ, Velculescu VE, Pritchard TS, et al. Circulating
tumor DNA analysis as a real-time method for monitoring tumor
burden in melanoma patients undergoing treatment with immune
checkpoint blockade. J Immunother Cancer. 2014; 2:42.

14. Long GV, Stroyakovskiy D, Gogas H, et al. Dabrafenib and
trametinib versus dabrafenib and placebo for Val600 BRAF-mu-
tant melanoma: a multicentre, double-blind, phase 3 randomised
controlled trial. Lancet. 2015;386:444-51.

15. Long GV, Fung C, Menzies AM, et al. Increased MAPK reac-
tivation in early resistance to dabrafenib/trametinib combination
therapy of BRAF-mutant metastatic melanoma. Nature comm.
2014; 5:5694.

16.Nishino M, Giobbie-Hurder A, Gargano M, et al. Develop-
ing a common language for tumor response to immunotherapy:
immune-related response criteria using unidimensional measure-
ments. Clin Cancer Res. 2013; 19:3936-3943.

17. Oxnard GR, Paweletz CP, Kuang YA, et al. Noninvasive de-
tection of response and resistance in EGFR-mutant lung cancer
using quantitative next-generation genotyping of cell-free plasma
DNA. Clin Cancer Res. 2014;20(6):1698-705.

18. Rizos H, Menzies AM, Pupo GM, et al. BRAF inhibitor resis-
tance mechanisms in metastatic melanoma: spectrum and clinical
impact. Clin Cancer Res. 2014; 20:1965-1977.

19. Robert C, Karaszewska B, Schachter J, et al. Improved overall
survival in melanoma with combined dabrafenib and trametinib.
N Engl J Med. 2015;372(1):30-9.

20.Robert C, Long GV, Brady B, et al. Nivolumab in previously
untreated melanoma without BRAF mutation. N Engl J Med.
2015; 372:320-330.

21.Robert C, Ribas A, Wolchok JD, et al. Anti-programmed-
death-receptor-1 treatment with pembrolizumab in ipilimumab-
refractory advanced melanoma: a randomised dose-comparison
cohort of a phase 1 trial. Lancet. 2014; 384:1109-1117.

22. Sanmamed MF, Fernandez-Landazuri S, Rodriguez C, et al.
Quantitative cell-free circulating BRAFV600E mutation analysis
by use of droplet digital PCR in the follow-up of patients with
melanoma being treated with BRAF inhibitors. Clin Chem.
2015;61(1):297-304.

23. Schreuer M, Meersseman G, Van Den Herrewegen S, et al.
Quantitative assessment of BRAF V600 mutant circulating cell-
free tumor DNA as a tool for therapeutic monitoring in metastatic
melanoma patients treated with BRAF/MEK inhibitors. J of Transl
Med. 2016;14:95.

© GMN

24. Shi H, Hugo W, Kong X, et al. Acquired resistance and clonal
evolution in melanoma during BRAF inhibitor therapy. Cancer
Discov. 2014; 4:80-93.

25. Wolchok JD, Hoos A, O’Day S, et al. Guidelines for the
evaluation of immune therapy activity in solid tumors: immune-
related response criteria. Clin Cancer Res. 2009; 15:7412-7420.

SUMMARY

USE OF CIRCULATING TUMOR DNAFOR DETEC-
TION OF BRAF V600E MUTATION AND TREAT-
MENT MONITORING IN MELANOMA PATIENTS

IShapochka D., 'Shapochka T., 'Seleznyov O.,
"Matveeva A., *Dudin V.

'Pathology laboratory CSD Health Care, Department
of molecular pathology, *Bogomolets National Medical
University, Faculty Of General Medicine, Kyiv, Ukraine

Detection of BRAF V600E mutation in circulating
tumor DNA may be important tool for primary diagnostic
and therapeutic monitoring in patients with melanoma. For
the first time in Ukraine, the sensitivity of BRAF V600E
testing on circulating tumor DNA was analyzed, as well as
the possibility of its application for monitoring the course
of the disease.

Allele-specific semi-quantitative Real-time PCR for
BRAF V600E mutation was performed on DNA extracted
from 28 plasma samples of 18 patients with known BRAF
V600E melanoma.

At baseline, BRAF V600E ctDNA was detected in
67% of all patients (n=11/17) and in 75% (n=11/15) of
patients with IV stage. In 7 cases we have more than
one blood sample from patient. In 2 of 3 patients with
positive BRAF V600E ctDNA at the baseline, mutation
became undetectable during therapy that was associ-
ated with stable disease and partial response. In 2 cases
patients had stage II and after surgery BRAF V600E
ctDNA was undetectable, but then mutation was detected
prior to clinical disease progression (PD) in one case
and simultaneously with PD in another. One patient with
resected brain metastasis of melanoma with unknown
primary also had negative baseline and second sample
(after 5 months) but BRAF V600E was detected in third
sample (after 11 months) without radiological evidence
of progression.

ctDNA in plasma is a good source for BRAF V600E
primary testing in case of absence or low quality of FFPE
tissue and potential instrument for monitoring of disease
flowing. Its potential role in management of patients with
malignant melanoma requires further evaluation.

Keywords: circulating tumor DNA, melanoma, BRAF.
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MPUMEHEHUWE [IUPKYJIUPYIOLIEN OITYXOJIE-
BOW JTHK JIJIsSI ONPEJAEJIEHAS MY TAIIAA BRAF
V600E 1 MOHUTOPHUHTA DOPEKTUBHOCTH
TEPAIIUA MAITUEHTOB C MEJTJAHOMOM

MManouka JI.A., 'Ilamouka T.B,, 'Cenesnen A.A.,
"MartgeeBa A.C., 2/Iynun B.B.

HTamomoponoeuueckas nabopamopus «CSD Health
Care”, omoen MONEKYIAPHOU NAMONIO2UU U 2eHEeMUKU,
’Hayuonanbuwlil meouyunckuil ynueepcumem umenu bozo-
monvya, axyremem oobugeu meouyunsl, Kues, Yxpauna

Omnpenenerne mytannu BRAF V600E B mmpkymupy-
roue kpoBu onyxoneoi JIHK moxer crare 3HaYMMBbIM
MHCTPYMEHTOM /IS [IPOBEICHNS IEPBUYHOM TEPAHOCTHKH,
a Taroke MOHUTOPHHTA Y3(PEKTUBHOCTH ITPOBOANMOI Tepa-
ITUH Y TIAIMEHTOB C MeTTaHOMOM. B Ykpanre BriepBbIe Obl1a
nccienoBaHa YyBCTBUTEIBHOCTh TecTupoBanust BRAF
V600E ¢ ncronp30BaHrneM HUPKYITHPYIOMIEH OMyXoJie-
o JIHK, a Takxe BO3MOXHOCTb NPUMEHEHUS TaHHOTO
WCCIIEIOBAHNUS JUII MOHUTOPHUHTA TeUeHUs 3a001eBaHMS.

Omnpenenenne mytammn BRAF V600E B mmpkympyto-
mei omyxoneoil JJHK nposeneHo MeTonoM momykosiuye-
crerHoi [P B pexxumMe pearsHOTO BpeMeHH Ha 28 00pas-
max rmasMel 18 mampenTos ¢ nonoxkuTebHsIM BRAF VO0OE
cTaTycoM omyxonu. B mepBom oOpasiie miasMbl MyTanust
BRAF V600E BrisiBnena y 67% Bcex manueHToB (n=12/18)
ny 75% (n=12/16) marmenros c IV craaneii MmemaHoMBI. [I1st
8 ManmeHToB Takke MPOBEICHO NCCIIEIOBAaHNE HA 00pa3nax,
TIOJTyYEHHBIX B TIPOLIECCE MTPOBEACHNS Teparu. Y ABYX M3
Tpex mareHToB ¢ moioxkutensHsIM BRAF V60OE crary-
COM TiepBoro o0Opasiia, MyTalis He BBIIBICHA B 00pasmax,
MOJIy4EHHBIX BO BPEMsI TEPAMUH, YTO ACCOLMHUPOBATIOCH C
PaaNOIIOrMYECKUM YaCTUYHBIM OTBETOM M CTaOMiIM3anueit
3a0omeBanns. Y 2 mamuenToB co Il xiamHuueckoi craamuei
menanombl MyTaid BRAF VO0OE B mepBoM obpasiie mo-
CJIe yAAJICHUS OITyXOII HE OOHAPY’KEHO, OJTHAKO BBISBIICHA
BO BTOPOM 00pasiie OHOBPEMEHHO H 3a 2 MecsIia 110 Mpo-
rpeccry 3a00JIeBaHusT, OATBEP;KICHHOH PaIMOIOTTIECKUMHI
MEeTOoJaMH. Y OIHOTO NMAlleHTa C XUPYPrUUeCKH yIaJIeHHBIM
€IMHIYHBIM METACTa30M MEJIAaHOMBI B TOJIOBHOM MO3T O3
M3BECTHOTO mepBuaHOro o4ara, mytarmsi BRAF V600OE e
BBISIBIICHA HU B TIEPBOM M HH BTOPOM (CIyCTSA 5 MECSILIEB)
oOpasrie TIa3Mbl, OHAKO OOHApYKEeHa B TPETheM (CITyCTs
11 mecsteB) 6€3 paaroIOrHIeCKUX PH3HAKOB IPOTPECCHI
Ha MOMEHT HalMcaHus cTaThy. LlppKynmpytoras B KpoBH OITy-
xonesast JJHK siisieTcst xopolei ansrepHaThBOi OITyXO0JIeBOr
TKaHH U1t TecTrpoBanrst BRAF mpu orcyTeTBin mapadrHoBOro
Groka, rH B ciTydae Huskoro kadectsa JIHK B ricTonorigeckom
obpaztie. McenenoBanne BRAF V60OE B mupkymmpyromeit
JHK Taroke siBisieTcs IoTeHUMAIbHBIM HHCTPYMEHTOM JUISl MO-
HHUTOPUHTA TEYCHHIS 3a00JIEBAHIIS, UTO IUKTYET HEOOXOIMMOCTh
JTJTbHEHIIIETO MICCIIEIOBAHS B STOM HAIPABJICHHIL.
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TREATMENT OF TOXIC THYROID ADENOMA BY THE ETHANOL DESTRUCTION METHOD

Espenbetova M., Zhumanbayeva Z., Krykpayeva A., Amrenova K., Glushkova N.

Semey State Medical University, Kazakhstan

The importance of choosing the right tactics for manag-
ing patients with cysts and thyroid nodules is caused by the
high prevalence and its medico-social significance.

The content of nodal tumors of the thyroid gland may
be solid or cystic. According to various studies, 15-30%
of thyroid lesions have a cystic-nodal or predominantly
cystic character [5,7,15,21,22]. Most malignant neoplasms
are observed in solid and hypoechogenic nodes, but the
nature of the cystic node detection does not exclude its
malignancy [4].

Toxic adenoma, or a single thyroid nodule, secretes
hormones autonomously, i.e. without stimulation from
the pituitary gland. Excess of thyroid hormones, which
occurs in this situation, suppress the secretion of thyroid-
stimulating hormone (TTG) in the adenohypophysis, in
parallel there is a decrease in the amount of hormones that
produces intact tissue surrounding the adenoma. The main
method of toxic adenoma diagnosing is scintigraphy, which
reveals a “hot” nodules. The surrounding tissue is either
poorly visualized or not visualized at all, since the adenoma
absorbs almost all the entire isotope [1].

Traditional therapy of toxic thyroid adenoma includes
ablation with radioactive iodine, surgical treatment and
long-term pharmacotherapy [6,13]. Radioactive therapy

is accompanied by a 10-40% risk of hypothyroidism
[6,13,32]. A third option was relatively recently introduced
in domestic and foreign practice is percutaneus ethanol
injection (PEI) [19]. This method was firstly used to treat
liver adenoma and, subsequently, thyroid nodes [19,24,14].
It is most suitable for patients who are not candidates for
surgical treatment or radioactive iodine therapy. Tissues
inside the nodes after injection with ethanol undergo to fi-
brosis and stop their hormonal and volumetric activity [20].
Deficiency of scientific works on evaluation of long-
term results of PEI in the treatment of toxic adenomas of
thyroid gland with subsequent assessment of the patients
quality of life creates urgency of research in this field.
The aim of this study was to evaluate the long-term
outcomes and complications of PEI in the treatment of toxic
adenoma thyroid gland over a 10-year follow-up period.
Material and methods. We conducted a prospective
cohort study. During this time, 43 patients diagnosed with
toxic adenoma were examined and treated in our clinic.
All patients received comprehensive clinical control at
specific intervals, regardless of the time of entry into the
study: an initial visit, 3, 6, 12 months, 5 years and 10 years
after the procedure. The initial data of clinical characteris-
tics of patients are presented in Table 1.

Table 1. Clinical characteristics of patients, n=43

Characteristics Variable Diagnosis
Toxic adenoma (n=43)
n %
Gender Male 2 4,7%
Female 41 95,3%
Age, years (median; 25 and 75 percentile) 62,59 (57,95-65,73)
Symptoms duration, years (median; 25 and 75 percentile) 17,7 (10,8-22,20)
. . . No 26 60,5%
Thyroid pathology in family Yos 17 39.5%
Thyroid cancer in family No 43 100,0%
Clinical complaints No > 11,6%
Yes 38 88,4%
. Without signs of 0
Biopsy atypical deformation 43 100,0%
Malignisation No 43 100,0%
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Most of the clinical complaints were presented by cosmetic
complaints, sweating, severe weight loss, constant anxiety,
discomfort in the neck, insomnia, and tearfulness. Also, par-
ticipants without clinical complaints were psychologically
depressed and had symptoms of radiophobia, and also refused
surgical intervention and other treatment options.

Many of the participants who were found to have ran-
dom nodes wanted to undergo treatment in connection with
the radiophobia widespread in our region and were enrolled
in the study after full discussion of all the treatment options
recommended in accordance with the current protocol.
Some patients did not want to continue the previously
begun therapy with radioactive iodine ablation due to a
negative opinion about the radioactive effect or to undergo
surgical intervention. They were also voluntarily included
in this study in order to obtain a long-term remission.

According to the laboratory-instrumental study proto-
col, the concentrations of TSH, FT4, AbTPO and ultrasound
of thyroid were studied in all patients before PEI and at
each control point.

Ultrasound examination was performed in each patient
using a linear 12-15 MHz transducer device (ALOKA
SSD 500, ALOKA SSD 5500, Japan). For each nodule, a
morphological evaluation of the contents, a description of
the thyroid structure, and measurement of the diameter and
ultrasound characteristics of each tumor were given. Fine
needle aspiration biopsy (FNAB) followed by Papanicolaou
staining was performed to all patients before sclerotherapy.
The volume of nodules was calculated in accordance with
the recommendations of Brunn et al. [16]. Thyroid scin-
tigraphy (99mTc) and 24-hour absorption of Technetium
pertechnetate were performed to detect toxic nodules prior
to PEI (Gamma Camera, Philips). The data on hormones
are expressed in ST units. The reference ranges of hormonal
evaluation for our laboratory were 0.4-4.0 U/ ml for TSH,
0.8-2.8 ng / dL for FT4 and 0-70 U / ml for AbTPO.

Indications and contraindications. Indications for PEI
were > 2.0 cm size of formations in ultrasound, scinti-
graphic determination of “hot” sites and large nontoxic
solid nodes, compression symptoms, cosmetic complaints,
psychological phobia of malignancy of the process (due to
radiophobia) and the desire to remove the neoplasm. Our
region is located near the area of former nuclear test site
that operates in Soviet times, which leads to the fact that
the local population is more vigilant about cancer and often
has a strong desire to be treated.

All patients with thyrotoxicosis prior to PEI were
treated with thyreostatic drugs until stabilizing of the thy-
roid hormones production. For cardiovascular symptoms
caused by thyroid diseases, we used specific treatment,
such as B-blockers and cardiotrophic drugs.

Contraindications were signs of atypia or detection
of cancer cells on FNAB, an anamnesis of thyroid carci-
noma in family members, and a retrosternal localization
of nodule.

Procedure. Sterile 95% ethanol was administered under
ultrasound control via a 23-G needle with local anesthesia
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(0.5% novocaine solution). Depending on the size of the
nodules, the dose of ethanol varied in each session, the
administration was slow, within 2 minutes, in the range of
30to 70% of the original volume. Ethanol was administered
from a minimum of one to a maximum of nine outpatient
sessions. Repeated PEI procedures were performed in the
same way, and then after 3 to 4 days as needed. Also PEI
was conducted prior to a significant reduction in the size of
the nodules or failure of the patient from repeat procedures.

The efficacy of PEI was defined as a decrease of >50%
in the size of the formation relative to the initial volume
before treatment in each subsequent case and the ultrasound
signs of no relapse for a long time.

Assessment of the quality of life. The quality of life as-
sessment was carried out using the SF-36 questionnaire,
which is a universal tool used to assess the health related
quality of life. The questionnaire consists of 36 items that
correspond to eight areas, grouped into two components:
1) Physical component: functional capacity, general health,
pain and physical aspects; and 2) Mental component:
mental health, vitality, social and emotional aspects [25].
Each element of SF-36 is evaluated using points scored
on the Likert scale, using criteria and formulas proposed
by Ware and Gandek [12]. The final estimates range from
0 (the worst quality of life) to 100 points (the best quality
of life). The evaluation conclusion is a derivative of the
questions related to them.

Ethics. All patients refused operative and radiometa-
bolic treatment and gave their informed consent to PEI
procedure. The study was conducted in accordance with
the Helsinki Declaration [8] and was approved by the local
bioethics committee of the Semey State Medical University

The central tendency for continuous variables cor-
responding to the normal distribution are presented as the
mean + standard deviation, for a data with a distribution
different from normal in the form of a median and 25-75
percentile. Categorical data are presented in the form of
absolute and relative numbers. For non-parametric quantita-
tive data, the difference between the groups was determined
by calculating the Friedman chi-square test (y2). The data
was processed using SPSS 20 for Windows (IBM Ireland
Limited Product Distribution, Ireland).

Results and their discussion. The average number of
PEI sessions in patients with toxic adenoma was 8.37 +
2.07 outpatient procedures. The number of complications
included transient local pain during or within 1-2 days
after PEI and transient dysphonia were 0.07 + 0.02% for
all participants in the study (Table 2).

Prior to sclerotherapy, all patients had a normal FT4
level (2.0 ng / dL) and a slightly lowered TSH level (0.11
U / ml). After 3-6-12 months and 5-10 years after PEI, no
hormonal thyroid disorders were identified. Ultrasound
evaluation after sclerotherapy showed a gradual decrease
during 3, 6, 12 months and 5-10 years, the reduction in the
volume of the nodules was up to 10.08, 5.01, 4.99, 4.40 and
4.27 cm3, respectively (p < 0.00 vs. the initial 21.12 cm3).
Subsequent activity based on the evaluation of ultrasound
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Table 2: Number of sessions of PEI and subsequent complications: mean and standard deviation (SD), n=43

Variable Toxic adenoma
Mean SD
Number of sessions, n 8.37 2.07
Number of complications, % .07 .06
Table 3. Dynamycs of size and laboratory data after PEI (cm3): median (25 and 75 percentile),n=43
Before PEI After 3 After 6 After 12 After 5 years After 10 7 DA P-
months months months years value
2.0 (1.7- 1.5(1.3- | 1.20(1.0- | 1.30(1.2- 1.2 (1.1-
FT, 2) 2.0) 1.5) 1.6) 1.2 (1.1-1.3) 1.2) 53.79 5 0.00
0.11 (0.09- [ 0.63(0.37-| 1.32 (1.15- | 2.14 (1.77-| 2.38 (2.10- | 2.26 (1.92-
TSH 0.12) 0.78) 1.58) 2.67) 1.77) 2.38) 178301 5 0.00
187.28 47.75 26.09 31.30 23.27
AbTPO (183.36- (38.68- (24.03- (25.58- 28'%63 (22;)'74_ (20.15- 15547 | 5 0.00
195.01) 53.33) 31.03) 33.71) ’ 26.73)
21.12 10.08
V(;lilznene (16.63- (7.76- 5.071 éi.)54- 4.92 (()21.)87— 4.4;) gi.)S?)— 4.2; 527.)92— 11674 | s 0.00
25.24) 1.96) ’ ’ ' '
v’ Friedman test

showed a stable size of the nodes, which was considered

as the success of therapy (Table 3). All the “hot” nodules

showed lower in comparison with the basis extranodular
absorption of Technetium pertechnetate (99mTc) on scin-
tigraphy 3-6 months after PEIL

The quality of life assessment was performed before
and after the procedure, and was significantly higher in the
post-treatment period. Estimates of functional capabilities
and general health for 12 months after sclerotherapy with
ethanol in patients with toxic thyroid adenoma were signifi-
cantly higher and amounted to 71.96 (71.35-72.84) scores

in comparison with the initial 47.47 (47.18-47.82) points (Z

=-5711, p <0.00). We also noted significant improvements

in the mental health component, with statistically significant
differences from 53.00 (52.11-54.11) with initial testing to
81.35(78.34-85.49) at 12 months after sclerotherapy (Z =

-5.711, p <0.00) (Fig.).

100
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50 47.47 |

40 —

30 4 ——

20 —

10 1 -
o4

mhefore PEI
in 12 months after FET

Physical component Mental compornent

Fig. Mental (mental health, vitality, social and emo-
tional aspects) and physical (functional ability and general
health) components of quality of life before and after 12
months of observation, scores

The mechanism of sclerotherapy with ethanol includes
cellular dehydration and denaturation of the protein, which
is accompanied by coagulation necrosis, reactive fibrosis

© GMN

and thrombosis of small vessels [18,19]. The effect of
sclerotherapy in mixed and cystic nodules has not been fully
investigated. It is assumed that the injection of ethanol blocks
the secretion of cells and, consequently, absorbs the fluid in the
cystic nodules, after which the cystic components constantly
decrease in size. The solid components of thyroid nodules are
believed to be more resistant to diffusion and, therefore, less
efficiently reduced after ethanol ablation. It is also believed
that the abundant vascularization of mixed nodules contributes
to the outflow of ethanol, thus partially neutralizing its effect
and limiting the success of the procedure [9].

Treatments ways in the therapy of toxic thyroid nod-
ules is common, however, a number of approaches in their
treatment are still being conducted in the community of
endocrinologists [6,10,13]. Various methods include sur-
gery, radioactive iodine ablation and percutaneous ethanol
injections or sclerotherapy [6,11]. Most of the studies aimed
at treating autonomous thyroid nodules are aimed to obtain
the evidence of efficacy and minimal risk of the method
used [12,30]. In our study, PEI also proved to be an effective
treatment for patients with toxic thyroid adenoma. None of
our patients reported symptoms of hyperthyroidism after
PE], and all they achieved a stable normal level of thyroid
peripheral hormones during the 10-year follow-up period.

The indicators of the effectiveness in the volume reduc-
tion rate in our study reached to 79.78% compared to the
initial, which is consistent with the data of other studies
(54-100%) [3,12,23,25].

Also, in a number of studies, convincing evidence has
been obtained that sclerotherapy of toxic thyroid adenoma
may be recommended for inclusion in the standard treat-
ment protocol for the thyroid toxic adenoma with subclini-
cal hyperthyroidism, suggest that PEI is recommended for
the treatment of thyroid adenoma hyperfunction with
subclinical hyperthyroidism [17,23].
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Among the complications in patients after PEI, the local
soreness of injection sites and the inverse laryngeal nerve
paresis, leading to transient dysphonia, can most often be
noted. It is reported that transition dysphonia (dysphonia
with spontaneous recovery within a few weeks or months)
is noted in 2-5% of cases [13]. Pathology in each case is
mediated either by direct chemical damage to the inverse
laryngeal nerve, penetrating the boundaries of ethanol
formation, or by damage to the nerve due to a sudden in-
crease in intra-node pressure. In our study, the frequency
of transient dysphonia was lower than in previous studies,
damage of the voice function was noted in one case after
1 week, and the second after 1 month, and the overall
frequency was 0.7%.

PEI can also be recommended as an alternative therapy
in patients with a high risk of surgical interventions (even in
case of small nodules) or for patients in whom radioactive
iodine may have relative contraindications [3,13,28]. Many
authors emphasize that PEI should be carried out only in
clinics where specialists have good skills of the necessary
technique [27,29,31].

Conclusions. As a result of the research, we came to
the following conclusions:

1. The number of complications after ethanol sclerotherapy
of toxic thyroid adenomas included temporary local pain
and transient dysphonia with a frequency of 0.07 £ 0.02%
of cases.

2. Ultrasound evaluation after sclerotherapy showed a sta-
tistically significant reduction in sizes during the 10-years
observation period: the average volume after the procedure
was 4.27 cm3 vs. baseline before treatment-21.12 ¢cm3, p
<0.00.

3. The patients quality of life after sclerotherapy during
12 months of observation was significantly higher in
comparison with baseline data (Physical component was
71.96 (71.35-72.84) points after treatment versus 47.47
(47.18-47.82) points in initial examination (Z = -5711, p
<0,00). The mental component was 81.35 (78.34-85.49)
points after therapy against 53.00 (52.11-54.11) points at
the initial examination (Z = -5.711, p <0.00).

The data which were obtained during the study showed
that PEI is an inexpensive method of the treatment of toxic
thyroid adenoma, which does not require hospitalization. It
combines the advantages of preventing surgical risks, post-
operative hypothyroidism and hypothyroidism associated
with radioactive iodine therapy. This is the most practical
treatment option because it eliminates the need for surgery,
radiation effects, and it is not associated with a long-term
risk of hypothyroidism requiring hormone replacement
therapy which is common in surgical intervention.
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SUMMARY

TREATMENT OF TOXIC THYROID ADENOMA BY
THE ETHANOL DESTRUCTION METHOD

Espenbetova M., Zhumanbayeva Z., Krykpayeva A.,
Amrenova K., Glushkova N.

Semey State Medical University, Kazakhstan

The aim of study was to evaluate the long-term re-
sults and complications of percutaneous ethanol injection
therapy of the thyroid gland toxic adenoma for a 10-year
follow-up period.

We conducted a 10-year prospective cohort study
of the ethanol sclerotherapy results in 43patients with
toxic adenomas of the thyroid gland aged in average 62.59
(57.95-65.73) years and a duration of the disease of 17.7
(10.8-22.20) years.

As a result of the study, we found that ethanol sclero-
therapy can achieve a significant reduction in the volume
of adenomas based on the results of ultrasound during the
10-year observation period: the average volume after the
procedure was 4.27 cm3 vs. initial — 21.12 cm3, p <0.00,
and absence of the disease recurrence. The incidence of
complications, including temporary local pain and transient
dysphonia was 0.07+0.02% of cases. The patients quality
of life during the 12 months of observation was signifi-
cantly higher than the baseline data (Physical component:
71.96 (71.35-72.84) points after treatment versus 47.47
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(47.18-47.82) (Z = -5711, p <0.00 ) Psychic component:
81.35 (78.34-85.49) points after therapy against 53.00
(52.11-54.11) points at the initial examination (Z=-5.711,
p<0.00)).

According to results we concluded, that the treatment of
toxic thyroid adenoma by the ethanol destruction method
is an effective, safe, low-cost method of therapy that has a
significantly positive effect on the patients’ quality of life.

Keywords: toxic adenoma, thyroid gland, ethanol
sclerotherapy, quality of life

PE3IOME

JEYEHUE TOKCUYECKOI AJEHOMBI LIIUTO-
BUJHOM KEJE3bl METOAOM 3TAHOJOBOM
JECTPYKIIUU

EcnenderoBa M.XK., ’Kymanoaena 7K. M.,
Kpriknaesa A.C., Ampenosa K.III., I'nymkosa H.E.

Tocyoapcmeennoliit meouyunckuil ynusepcumem 2. Cemetl,
Pecnyonuxa Kazaxcman

Llenbro HACTOSILETO MCCIIEIOBAHMS SBIISUIACH OLICHKA
JIOJITOCPOYHBIX PE3YJIBTATOB M OCIOKHEHUH YPECKOKHBIX
MHBEKIMI ATaHONA B TEPAITUH TOKCHYECKHUX aJICHOM IIHU-
TOBMIHOM JKesie3bl Ha mpoTspkeHnu 10 neTHero nepuona
HaOIIOACHUS.

IIpoBeneno 10-1eTHEE MPOCTIEKTHBHOE KOTOPTHOE HC-
CJIe/IOBaHKE PE3YJbTATOB CKIEPOTEPAITUH STAHOJIOM TOK-
CHYECKHX aJICHOM IIUTOBUAHOM Kene3bl y 43 manueHToB
(cpennuii Bo3pact - 62,59 (57,95+65,73) net, miuTennb-
HOCTB 3a0oneBanust - 17,7 (10,8+£22,20) set).

B Xxozme umcciienoBaHusi BBISIBICHO, YTO TAaHOJIOBAS
CKJICpOTEpAIys MTO3BOJISIET IOCTUYb 3HAYUTEIILHOTO COKpa-
HICHUs 00beMa aJicHOM 10 pe3yinbraram Y3U B TeucHuE
10-netHero nepuoja HaOIIOACHUS: CPEIHHII 00BEM TT0-
ciie mporeaypsl coctaBui 4,27 ¢cM® MPOTHB MCXOTHOTO
— 21,12 cm?, p<0,00, ¢ OTCYTCTBHEM PEIUIUBOB 3a00J1€e-
BaHMs. YacToTa 0CI0KHEHUM, BKITIOYAIOIIUX BPEMEHHYIO
JIOKaJIbHYO 00JTb M TPAH3UTOPHYO AUC(HOHMIO, COCTABUIIA
0,0740,02% cnyqae. KauecTBo >Kn3HM AIIMEHTOB HA TIPO-
TsOKEHHN 12 Mecsa1eB HaOIIOAEHNS CTAaTUCTUYECKY 3HAYH-
MO OBLJIO BBIIIIC B CPABHCHHUHU C UCXOIHBIMU JTaHHBIMHE (-
3MYCCKHUI KOMIOHEHT - 71.96 (71.35+72.84) 6amioB mocie
nedenus: npotuB 47.47 (47.18+47.82) Gannos (Z=-5711,
p<0,00); ncuxnyeckuit komnoHeHT - 81.35 (78.34+85.49)
6amoB nocine tepanuu npotus 53.00 (52.11454.11) 6anios
MpY HauaJlbHOM oOcnenoBanuu, Z=-5,711, p<0,00).

Takum oOpa3om, JeUeHHE TOKCHYECKOW aJeHOMBI
LUIMTOBUHOM >KeJie3bl METOJOM 3TAaHOJOBOU AECTPYKIIUU
sBisieTcst 3G GEeKTUBHBIM, O€30MaCHBIM, HU3KO3aTPaTHBIM
METOJIOM TEPAINH, UIMEIOLIINM 3HAYUTEIIbHBIN TOJI0KUTEIb-
HBIH 9 PEKT Ha KaYeCTBO KU3HH MAIMEHTOB.
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TPAHC®OPMAIINS MUACTEHUH B BOKOBOI1 AMUOTPOPUYECKHUI CKJIEPO3
NJIA X COYETAHUE? (KIMHUYECKUN CJTYYAM)

Keupkseaus H.Bb., lllakapumsuiau P.P., Kanamsuan T.T.

Tounucckuii eocyoapcmeenmulil ynusepcumem um. M. [icasaxuweunu,
Huemumym nesponocuu um. I1.M. Capaodacuwsunu, Tounucu I pysus

TeOpCTI/I‘IGCKHe 1 3KCIICPHUMCHTAJIbHBIC HAyYHBbIC
HUCCICAOBAHMA, JICKAIINC B OCHOBEC IMAaTOJIOTMYCCKUX CO-
CTOSIHMI 1 IIOMCK SaKOHOMepHOCTeﬁ HX pa3BUTUSA, CITYKUT
PpacHIMPCHUIO TCOPECTUUCCKUX KOHLCTITYAJIbHBIX IPEACTAB-
JICHUI 0 MEXaHH3Max 3apOKACHUA U PA3BUTHS pa3JIMIHBIX
3a00J1€BaHUi. HSy‘-ICHI/IG rmaToreHesa 00JIe3HI YBCINYNBACT
KOJIMYECTBO AUATHOCTUYCCKUX KPUTCPUECB, UCTTOJIB3YCMbIX
B KJIMHUYECKOI IIPAaKTHUKE, 4YTO B CBOIKO O4Y€PECb, CIoco0-
CTBYCT CBOCBpeMCHHOﬁ u HpaBHHLHOfI JUarHoCTUuKEC "
aﬂCKBaTHOfI TCparnu 3a00JIeBaHUI. COBpeMeHHLIe METOABI
JUAarHOCTUKH ITO3BOJIAIOT paCHII/I(I)pOBI)IBaTB UHAUBUAY-
aJIbHBIN MaToreHe3 Yy IauEeHTOB, IPOBOAUTH MOHUTOPHUHT
pa3BUTHA 3a6OJ'IeBaHI/I$I, OLICHMBATh pI/ICK—(i)aKTOpr, BJIMAIO-
IKUEC HA TAXKCCTh 3a6OJ'IeBaHI/ISI, OCYHICCTBIIATH HpaBPIJ'II:HI:IfI
KOHTPOJIb 3a HA3HAYCHHUEM U HpI/IéMOM npemnaparos.

I/I3B€CTHO, YTO TOJIBKO BBISIBJICHHUC BCCX TUArHOCTHUYC-
CKHX KPpUTCPUECB ACIACT JUAarHO03 HCCOMHCHHBIM. OﬂHaKO,
B MCﬂHHI/IHCKOﬁ JIATEpaType OIUCAHBI Cil1ydau, [IPpHU KOTO-
PBIX HC BBIABIAKOTCA TUIIMYHBIC KJ'II/IHI/IKO-JIa60paT0pHBIe
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JIaHHBIE, COCTABIIAOLINE KPUTEPUU TUATHOCTUKH JaHHOU
Ho3ozoruu [7,8]. [lapamiensHo B KIIMHUUECKON IPAKTUKE
OBIBAIOT CITy4an, KOT/1a PaBUIILHBIA IMarHO3 HEBO3MOXKHO
MIOCTABUTh Ja)ke NPU MPUMEHEHHU BCEX KPUTEPUEB CO-
BPEMEHHOW JTMarHOCTUKH. B HEKOTOPBIX HAOMIONEHUSIX Y
OOJIBHBIX C ONpeIeNIEHHON 1TaTONIOTHel 00HAPY>KUBAIOTCS
CHUMIITOMBI, 3aCTaBISIOINUE MIPEANONaraTh Haluule Apy-
roro 3a0oseBanus [16]. TpynHOCTH AJISL IMATHOCTUKH CO-
CTaBJIAIOT CIy4ad COYETaHMUs JIBYX Pa3HBIX 3a00JICBaHHH.

Cpenu OOJBHBIX MHACTEHUEH YacTO BBISABISETCS P
Ipyrux 3a0ojeBaHUN ayTOMMMYHHOH sTnosioruu. Ha
OCHOBaHMH BHIIIEN3JI0KeHHOT0, Simpson (1960) Bb1BU-
HyJ TUNoTe3y 06 ayTOMMMYHHOM 3THOJIOTUU MUACTCHUU.
CaMBbIMH 4acTBHIMH OOJIE3HSIMU 3TOM TPYINIIBI SBISIOTCS
pa3iauuHble BAPHAHTHI NATOJIOTMH IMUTOBUIHOMN JKeNe3bl,
Cpeay KOTOPBIX ayTOMMMYHHBII THPEOUAUT BCTPEUAETCS
B 19% cnyudaeB. CoueTaHue MUAaCTEHUU C TUPEOTOKCHKO-
30M otMeueHo B 10% ciydaeB, rMIIOTHPEO3 BCTpedaeTcs
B 1%. PeBmaronnnslii aprpur BeisiBisiercs y 4% 060ib-
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HBIX ¢ MHacTenrer. OmUCaHbl COUYeTaHUs MHUACTEHHH C
CHCTEMHOHN KpacHON BOMYaHKOM [2,5], 370KauecTBEHHOI
aHeMHel, BUTWIINTO, C PACCESHHBIM CKIIEpO30M, Helpo-
MUOTOHMEH, IOCTIONHOMUEINTUYECKUM CUHIpoMoM. Ha
OoCHOBaHMU Marepuasia MHctutyTa HeBponoruu uM. I11.M.
CapauKUIIBIITH cpenn 265 OONMBbHBIX T'eHEPaTH30BaHHON
(hopMOit MUAaCTEeHHH BBISIBICHO 7 CIIy4aeB COUETaHMS C pac-
CesIHHBIM cKiiepo3oM. B 13,6% ciy4yaeB muacteHus Oblia
acCOIIMUPOBAHA C TIOJTUMHO3UTOM, B 9,9% ¢ paznuyHbiMu
HapyleHUusIMUA GYHKIMH U TOBUIHOM XKene3bl, B 7,4 % - ¢
caxapHbIM JuadeToM, B 18,5% - ¢ pa3nuuHbIME aiepru-
yeckuMu 3a0oneBaHusIMU, B 1,2% - CO 3710Ka4€CTBECHHBIMU
obpazoBanusmu [20].

OcHOBHBIE TPYAHOCTHU IJIsI AMATrHOCTUKU COCTABJIAIOT
clly4yad, Korjia JIpyrue 3a00/ieBaHuUs BBIXOASAT Ha TIEPBBIi
IUIaH B KJIIMHUYECKOM KapTHHE, MacKupys MuacrteHuro. 1
JaXe IMpU HAJIMYUHN BCEX TUAIrHOCTUICCKUX KPUTCPHUCB BO3-
HHKaIOT HEKOTOPbIE BOIIPOCHI OTHOCUTENBEHO BEPHOTO JAHa-
rao3a. [Ipumepom, KOTOPOro MOXKET CITyKUTh IPHBEIEHHOE
KITMHUYECKOE HAOMIOIEHHE, Koria y 00JIbHOTO MUACTEHHEH
CITyCTs 4 roja rnocJje noCTaHOBJICHUA JUAarHO3a BBISIBUIIMCH
KIIMHUKO-3JIEKTPOHEHpOMUOTpadhueCKUe XapaKTePUCTUKH
6okoBoro amuorpoduyeckoro ckieposa (BAC).

Ienbio nccrenoBaHus SABUIICS aHAIU3 KOMOPOUIHON
NaTOTeHETHYECKOM MHTEPITPETAIIMU MUACTEHUH 1 OOKOBOTO
aMHOTPO(GHUYECKOTO CKIIEpO3a KaK BO3MOXKHOIO €INHOTO
abeppaHTHOrO UMMYHHOTO TIPOIECCca, ONPEICINTh 3HAUH-
MOCTb JICTaJIbHOTO KJIMHUYECKOTO aHaJIM3a U a/IeKBAaTHBIX
METO/IOB MCCJIEIOBAHMSI, CIIOCOOCTBYIOIUX MPaBHIbHOM
JIMarHOCTUKE U d(PPEKTUBHOMY JICUCHHIO.

Marepuau u metonbl. Cryyaii u3 npakmuxu. bonbHOMI
V. 75 net obpatuics B Haury KITHHUKY B MapTe 2008 roza ¢
*ao0aMu Ha OITYIICHNE BEK, yTOMIIIEMOCTb IPH KEBAHHH,
3aTpyIHEHUE peur U IIOTaHus, c1adoCTh B pyKax. 3a0o-
JIeBaHHE Pa3BUIIOCH BCKOPE MOCJIE OCTPO pecupaTopHOM
unpekyuu B nexadpe 2006 roza, korna OONBHONW OTMETHI
OITyIIEHHE ITPABOTO BEeKa U ABOCHHE n300paxeHus. CrycTs
2 MeEcCHIla IT1a30ABUTaTCJIbHBIC HAPYHICHUS UCUYC3JINU. B aB-
rycte 2007 rofa BHOBb NOSIBUJIOCH ABOEHHE, OITyCTUIINCH
BEKH ¢ 00erX CTOPOH, OoJbllie ciieBa. B okTs0pe cuMnToMB!
OecclieHO MPOIILIH.

B mapre 2008 roga Hapsiay ¢ riia3oABUTATEIbHBIMU
CUMIITOMaMU TOABUJIMCh HAPYHICHUE TJIIOTaHUA, pEYU U
JKEBaHMs, CJ1a00CTh MBILII] IIIEH U PYK.

B HeBponornyeckoM craryce: aCHMMETPUYHBII I1TO3,
Ooubllle BBIPAXKCHHBIN CIIpaBa, OrPAaHUYEHUS JBHIKECHHS
INIa3HBIX SOJIOK K HapyXH, Juruionus. Juzaprpus, mpu pas-
TOBOPE BBIABJIATIACH THYCABOCTb. BanyZlHeHI/Ie JKCBaAHUs,
IJIOTAHMS KaK XXMAKOCTH, TaK U TBEPAOH muum. Msrkoe HEGO
COKpalaeTcs BSUIO, INIOTOYHbIH peduieke yrHeTéH. CHrkeHa
cuia m. orbicularis oris, m. orbicularis oculi - 3/5 6anoB, B
mm. sternocleidomastoideus, B mm. trapezius, mm. pectoralis
major,mm.latissimus dorsi- 2 /5 6amos, mm. deltoideus -3
/5 6asoB. DKCKypCHsl TPYIHOMN KICTKH CHIKCHA. ATpoduii
HeT. CyXOXWIbHbIE PeQIICKChl )KUBbIE, PABHOMEHPHBIE,
cripasa - peduekc badbunckoro. [Tocie pusnueckoii Harpy3Kku
YBEJIMYMBAIOTCS TITO3 U CIIA00CTh B PyKax.
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Cnycta 40 munyt nocne Beaenus 1.7 mia 0,05%
pacTBOpa Ipo3epuHa OTMEYAETCsl YMEHBIICHHE MT03a U
JIMIIIONHH, HCUE€3HOBEHHE 3aTPYJHEHHI [IOTaHUsI U PEYH,
YBEJIMYEHHUE CHITBI MBI IIIEU ¥ TPOKCUMAJIbHBIX OTEIOB
pyk. [Ipo3eprHoBas poda pacrieHeHa Kak MoJI0KHUTEbHasI.

IIpu uccnenoBaHuU HEPBHO-MBILICYHOMU IIEPEIaUU BbI-
SIBJICH JEKPEMEHT aMIUIUTYAbl M-0TBeTa IIpU HENPsIMOU
CTUMYJISIIIMK ¢ 9acToToi 3 mumn/c, B m. deltoideus, m.
orbicularis oculi 1 B mm.abductor digiti quinti, cooTBer-
CTBEHHO -35%, -25% u -17%.

Ha ocHoBaHuM aHamHe3a, KIMHHUKO 3JeKTpodusno-
JIOTMYECKUX JaHHBIX U pe3yibTara (apMaKolorH4ecKoro
TECTa MOCTAaBJICH JAMArHO3: MUACTEHHS, TSDKENas TeHepa-
nu30BaHHas Gopma.

HaznaueHo nedenne kaaumuHoM (60 mMr) no 1 Tabnerke
3 pasa B JicHb, KATUITHOPMUH 110 1 TabneTke 3 pas3a B IcHb
BO BpeMs eJibl, BepoIunupoH (25 mr) 1 tabnerka 3 pasa B
JIEHb B TEUEHUH 3 HEEIb.

B Hos16pe 2008 rona mpousBeieH KOHTPOJIBHBIM OCMOTP
Ha ()OHE PEKOMEHJIOBAHHOTO paHee JieueHHs. OTMeueH
perpecc ma3oJBUraTelIbHbIX PacCTPONCTB, YMEHBILCHNE
HapyIICHUH TJIOTAHUS U PEYH.

Hesponoruueckuil craTyc: MpaBOCTOPOHHUI 4acTHUY-
HBIN N1TO3, MUIUTONUHU HeT. Cuila B MUMHUYECKON MyCKyJa-
TYpe ¥ B HIDKHUX KOHEYHOCTSIX B Ipeziesiax Hopmbl. Coxpa-
HSIETCs1, HO MEHEee BhIpaXkeHa c1a00CTh B IPOKCUMAJIBHBIX
oTJenax pyK W MbIi meu - 4/5 6amios. [moranue He
HapyIIeHO, pe4b He U3MEHEHA.

HMMyHONIOrHYeCcKoe MCCeJOBaHUE CHIBOPOTKH KPO-
BU IOKA3aJI0 yBEJIMUYEHHE KOHIICHTPAlNUU ayTOAHTHTEN
K aleTWIXOMHHOBBIM perentopam (AXP)- 8,7 HMOJIB/1
(Hopma <0,5 HMOJIB/IT), YTO TTOATBEPIHIIO TPABOMEPHOCTD
JIMarHo3a MUACTCHUH.

KommtoTepHas ToMmorpadusi cpeioCTeHUs BbIsBUIIA
HHBOJIIOLIUIO BUJIOYKOBOH JKEJIE3bI.

B suBape 2009 rona Ha (oHe neyeHHs] BHOBB IIO-
SBHJIMChH IVIa30BUTaTeIbHbIC HapyIlleHus, Oynb0apHbIe
paccTpoicTBa, c1aboCcTh MUMUYECKOH MYCKYIaTyphl U
MPOKCUMAJIBHBIX OT/IENIOB PYK.

Hespoisioruueckuil craryc: aCUMMETPUYHBIN I1TO3,
OoJtbliIe BEIPaKEHHBIN clipaBa, opTaipMornapes 0e3 TUIIo-
MIMY. 3aTPYAHECHUS IJIOTaHUsI, PEYH U KeBaHMs. BriparkeHHA
arpocus s13bIKa. [ T0TOUHBIH peduieke CHIDKEH, MaHANOYIIsIp-
HbI- oxuBIEH. CHIDKEHA cuiia B m. orbicularis oris, mm.
orbicularis oculi -4 6am1a, B mm. sternocleidomastoideus, mm.
trapezius, mm. Pectoralis major, mm.latissimus dorsi- 2 6asa,
mm. deltoideus -3 6ayuta. O01mii GoH pedriekcoB - KUBOH,
cniacti4HbIA. C 00eMX CTOPOH BBI3BIBACTCS [TATOIOMYECKHUI
peduexe babuHckoro.

HasnaueHo JieueHne IIIOKOKOPTUKOUIAMH - TPEIHHU-
30510H 100 Mr OHOKpaTHBIN yTPEeHHUH NPHEM, KaJTUMHH
60 mr mo 1 Tabnetke 3 pasa B JieHb, KATMHHOPMUH 110 1
TabneTke 3 pasa B ICHb, BEPOIITUPOH 25 Mr 110 | TabieTke
3 paza B JieHb.

B Hos0pe 2009 rona 60bHOM OBLIT OCMOTPEH Ha (hoHe
BBILIIEYKa3aHHOTO JieueHHs1. OTMEUYEHO yiTyUlIeHHEe COCTO-
SIHUSI, B YaCTHOCTH - 11TO32 U O(TajabMorapesa HeT. Yiy4-
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LIWIKACH IVIOTaHue M peub. OcTaeTcs jerkas THyCaBOCTb
pedu IpU ATUTENbHOM pasroope. Cuila MUMHYECKON
MYCKYJaTypbl HOpMajbHasi, OTME4aeTcs ciiabocTh MpoK-
CUMaJIBHBIX MBILIIL] PYK U LIEH.

PekoMeH/10BaHO MOCTENEHHOE YMEHBIICHUE O3Bl
KaJIMMHHA J10 TIOJIHOM OTMEHBI ITpenapara.

B urone 2010 roga mpu moBTOPHOM OCMOTPE HEBPO-
JIOTUYECKUI CTAaTyC B OCHOBHOM ObLI 0€3 M3MCHCHHIA,
OJTHAaKO OTMevaiach ciadbocth B m. quadriceps dex. O0-
palianu BHUMaHUE OTCYTCTBHE perpecca OyibOapHBIX
HapyLIeHUH, OTMEUYEHBl cl1ab0CTh MPOKCUMAIbHBIX
MBIIII PYK H IIeH, aTpodus s3bIKa, CHUKEHHUE TJI0TOY-
HOTO U OKUBJICHHE MaHAMOYIsIpHOTO peduekca. Boiss-
JISUTHCH Takke penakue pacuukynsunu B mm. deltoideus.
DT0 00CTOSATENHCTBA ITOCITY>KHIIO TIOBOJIOM ISl TPOBEIE-
HUS JOTOJTHUTENLHOTO AJIEKTPOHEHPOMHOT papIeCKOTo
(BHMTI') obcnenoBanus.

[Tpu uccnenosanuu m. deltoideus dex. uronpyarsIMu
AJIEKTPOJIAMH BBISIBIICHO YBEIMYEHNE CPEIHEH JUTUTEITLHOCTH
noTeHIMasoB asurarenbHbix eaunuil (II1E) no 17,5 mc (Hopma
12,8 MC) ¥ MOBBIIIEHUE UX CpeaHel aMITUTyas! 1o 1723
MKB (Hopma <1000 MxB), Hann4ne CHOHTaHHOM aKTUBHO-
CTH JBUTaTEJIbHBIX €AMHUIL B BUJE OypHBIX TIOTECHIINAJIOB
¢dacuukymsiimit (IIOL) u pudprusanuii (I1D).

B m. quadriceps femoris dex. BbIsIBIEHO MEeHee 3HA4H-
TenbHOE yBenudeHue cpeaneit amurensuoctu I1JIE (15.7
MC) U cpefHelt aMmuTyasl 1o 1569 MxB. 3aperucrpupo-
BaHa CIIOHTaHHas akKTUBHOCTSH B BUJe [1D u Oypubix [1DLI.

[onyueHHbIe JaHHBIE CBUIETEILCTBYIOT O TeHEPAIHU-
30BaHHOM ITOPaKEHHH MOTOHEHPOHOB CIIMHHOTO MO3ra,
rpyObie pacuuKys sy Ha (oHe c1abo BBIPaXKEHHOTO Jie-
HEepBalMOHHO-PEMHHEPBALIMOHHOTO MPOIIecca OTPaKAIOT
BBICOKYIO CTENEHb NX MOPAKEHHMSI.

PexoMeH1I0BaHO MOCTETIEHHOE CHIDKEHHUE JI03bI TIpel-
HusonoHa. K nedenuto nobasnena tnoramma 600 mr o 1
TalbJIeTKE B JICHb.

B okTs6pe 2010 romga oTMedanoch yXyaiieHUue CoCTos-
HUSI C HApacTaHWEM BBIPQXKEHHOCTH HapyLICHUS INIOTaHUs
U peun, arpodun s3bika. [losBuinck arpodum pyk Kak
B MPOKCHMAJIBHBIX MBIIIIAX, TAK U B MEJIKUX MBIIIIAX
kucTeil. B nuHaMuke moBbICHIICS 00Ul pediekTopHbIi
¢oH. DacuuKyIAIUH BBIIBUIUCH B S13bIKE, B MUMHUYECKOM
MYCKYJaType, B MbIIIIAxXx KoHeuHocTeil. CoxpaHsercs
YMEPEHHBIH ITO3 clipaBa ¥ o ransMonapes 6e3 AUILIONHH.

B Hos6pe 2010 roga coctosiHUE YXY/IIIUIOCH 338 CUET
3aTpyJHEHHUsS BIXaHUSI U MPOrpeccUpoBanus Oynbdap-
HBIX PAacCTPOWCTB. YCYryOMIIMCh aTpO(UH MBILII PYK H
BBIIBMIIACh arpodus m. tibialis anterior dextra. BonbHOit
OBbUT TOCTIMTAIM3UPOBAaH B PEaHUMAIMOHHOE OT/ICICHHE
C MEepEeBOAOM Ha UCKYCCTBEHHYIO BEHTHIISIUIO JIETKHX.
[TpoBeneHs! Myabc-Tepanus - BHyTPUBEHHBIM BBEIICHUEM
1000 Mr npemHU3010Ha, 0OMEHHBIN iazmodepes. [Tpu-
HSTBIE Mepbl OKa3anuch Hed(h(HeKTUBHBIMU. BonbHOI
yMep TpU SIBJICHHUAX YTHETCHUS CEpleuHO-COCYIUCTOM
JIeSITENIHOCTH.

PesyabTarsl 1 nx o0cyxnenne. Muacrenus u bAC
XapaKTepU3YIOTCSI CXOXKECTHIO OTJENBHBIX KIMHHYECKHX
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CHMITOMOB, HO UMEIOT Pa3iIM4YHbIC aTO(PU3HOIOrHIECKUE
MEXaHU3MBbI, KITMHUYECKOEe TeUEHUE U UCXOI.

MuacteHus SBiIsSeTCs ay TOMMMYHHBIM 3200J1€BaHHEM,
B OCHOBE IaTOreHe3a KOTOPOTO JICKUT ayTOMMMYHHBIM
MPOIIeCC, HANPAaBICHHBIN NMPOTUB HUKOTHHOBBIX AXP
MOCTCHHATUYECKOI MeMOpaHbl MbIlinbl [4]. B HacTosee
BpeMs MOJYYEHBI JIOKa3aTeJIbCTBA TaTOTeHETUIECKOH He-
OTHOPOJTHOCTH 3a00JI€BaHUSI, UTO CBSI3aHO C Pa3HOOOpa3H-
€M aHTHUTCHHBIX MHIICHEH HEpBHO-MBIIIEYHOTO CHHAIICA
[8], BOBNIEUEHHEM B MATOIOTHUECKUI MPOIECC OETKOBBIX
CTPYKTYP MBIIIIIBI, HEHPOHAIBHBIX XOIMHOPELENTOPOB U
MOHHBIX KaHaJIOB akcoHa [19], paznuuusimu sddexrop-
HBIX BO3/ICHCTBUH ayTOAHTHUTE, BBI3BIBAIOIINX HE TOIBKO
nedumur AXP Ha nmocTcHHanTHYeCKoW MeMOpaHe, HO U
nopaxeHue (GyHKIIMOHAIBHBIX CBONCTB MOHHBIX KaHAJIOB
penenropos [11], Hanuuuem naronoruu TuMyca [1].

CoOBOKYITHOCTh pe3yjIbTaToB 3NEeKTpodu3nonoruye-
CKUX, UMMYHOJIOTHYECKHX 1 KIIMHUYECKUX UCCIIEIOBAHUI
MO3BOJISIET BBIICIUTE 3 THIIA TaTOJIOTHH CHHAIICA IIPU MU-
actenuu [21]. B ocuose I tumna nexur nepurmr AXP Ha
MOCTCHHANTHYECKOH MeMOpane. Benymmm Mexanuzmom,
npuBOISIIMM K neduuuty dpyHKuuonupytommux AXP
ABIIAETCA ayTOMMMYHHBII Ipoliecc KOMIUIEMEHT-O0MOC-
PEIOBaHHOTO JIM3KCA MMOCTCUHANTHYECKON MeMOpaHbI;
IT Tun maronoruu cuHarca- NPECUHANTUYECKUM, NIPU
KOTOPOM HapyIIeHHE BbIICICHHS MEINATOPa MOXKET OBITh
00YCIIOBJIEHO HE TOJIKO ayTOMMMYHHBIM MOPaYKEHUEM, HO
U HEIOCTaTOYHOCTHIO MEXaHU3MOB ayTOPETyIalui MeIU-
aropa Ha ()oHe U3MEHEHUsI SHEPTreTUIECKOro 00eCeYeHUsI
CEKPETOPHOTO anmnapara B yCIOBUAX TapaHEeOIIaCTHIECKO-
ro npouecca; [1I Tun nopaxeHus 00ycIoBIIeH HApYILIEHHEM
(YHKIMOHAIBHBIX CBOMCTB MOHHBIX KaHalioB AXP (cepo-
HeratuBHas MuacteHus). OCHOBHas MaToreHeTHYecKas
MUILIEHb — PELENTOp MOCTCHHANTHYECKOH MeMOpaHbI
—MplieyHas THpo3uHKHHA3a (“muscle specific kinasa”-
MuSK), kKOoTopbIii IPUHUMAET y4acTHe B pOpPMHUPOBAHUU
kiactepoB AXP Ha mocTcHHanTHYecKod MeMOpaHe mpH
y4acTUM apruHa U parncuHa. [lopaxkeHne MUMHYECKOH,
Oynb0apHOW M JbIXaTeIbHON MYCKYJaTyphl COCTaBISET
OCHOBY KJIMHHYECKOTO MarTepHa cepoHerarusHoit MuSK
“mumtoc” Muacrenuu [8]. Yacto BbIpakeHbI aMHOTpoduy,
arpoduu MBILII LA U si3bIKa [ 13]. BeickasbiBaeTcs pen-
MOJIOKEHHE O POJIN JIEHEPBAIMH, UCXOII U3 aKTUBHOCTH
antuten kK MuSK, o0ycrioBnuBarommx pa3BuTHe JeHepBa-
IIUOHHON MOJIENIN NTOPa’KEH!USI CHHANITHYECKOT0 amrapara,
YTO BBISIBJISICTCS aHTYIISIPHBIMU aTPOQHSIMH MBIIIEYHBIX BO-
JIOKOH, THITMYHBIX JUTS JICHEPBAIIMOHHBIX 3a00eBanuii [7].
Hronrsuarast OMI BBIABISET MBIIICUHBIA THI TOPAKEHUS
neprdeprieckoro HeHPOMOTOPHOTO anmnapara- CHHKeHa
cpenssis anurenbHocTh [IJIE, oTMeuaeTcs Hanuuue enu-
HUYHOHU CIIOHTAHHOM aKTUBHOCTHU.

BAC - HeyKJIOHHO MPOrpeccupyroliee, ObICTPOTEKYIIEE
3a0oJyieBaHue, BBI3bIBAEMOE JIereHepanueil u rudesbio
MoTOHelpoHOB. KimHuuecku mposiBiisieTcs: arpodusiMu
MBIIII] KOHEYHOCTEH, MBIIICYHONU CJIa00CThIO, MBIIIEY-
HBIMH TO-AEPTUBAHUSAMH, MUPAMUIHBIM CHHIPOMOM H
OynbOapubiMu HapyuieHusaMu. [Ipu BAC He xapakTepHsI
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HapyUIeHUs YyBCTBUTEIBHOCTBHU, KOOPAWHALINH, [T1a30/BU-
rarejbHble HapyleHus] U (QyHKIMH Ta30BbIX OpraHoB. B
5-10% ciy4aeB BAC nmeet reHeTHIECKyr0 OCHOBY, 00y CJIOB-
JIeHHYI0 TodedHol MyTanueil SODI1- rena, Komupyromero
Cu/Zn-cynepokcunasy. Beisieien takxe BAC, cBsi3aHHBII
¢ 2g33-q35 xpomocomoii. B octanpHbix cinydasx bBAC
MIpUYKHA 3a00JICBaHUs /10 KOHIIA HE M3y4eHa.

Kak yxe oTmeuanoch BbIIIE, HEMOTPSI Ha CXOXKECTh
OTAETBHBIX KIMHIUECKUX CUMIITOMOB MuacTeHnu u BAC,
MEXIY HUMHU nocToBepHbie omnuus. Y 90% O0IbHBIX C
MHACTEHHEH OTMEUaIOTCs Ta30BUraTeIbHbIe pacCTpOii-
cTBa, KoTopble HexapakTepHb! 11t BAC [9]. Onnako, Pinto
u Carvallio [18] onricanu 2 6ompHBIX BAC ¢ iT030M 1 11~
IUIOIMEH, HE IPOSIBIIIIOIIUX PEAKLIAIO HA IPUEM aHTUXOJIH-
HAcTepas3HbIX (AXD) U NIIOKOKOPTUKOUHBIX MIPENapaToB.
BonbHaele Takxke He nMenu anTuTen K AXP n antuTena Tu-
MoMmbl. OHMI nceienoBanue BBISBUIIO Y HUX HAapyIIEHUE
HEPBHO-MBIILIEYHOMN NIEpejadyu B KPyTOBOW MBbIILIE JIA3a.
ABTOPBI IPEMOIMKIIA BOSMOXKHOCTH codeTanust BAC ¢
ma3Hou (hopMoit MHACTCHHH. AHAJIOTMYHOE COYCTAHUC
omyonukoBanHo B 2011 roay Parvaiz ¢ coasr. [17].

[TaTomoruyeckas MpIlIeyHast YTOMISEMOCTb- TUIIHY-
HBI CUMIITOM MHACTCHUH, TAK)KE MOXET BBISABIATHCS Y
nauueHToB ¢ BAC [19]. Arpodus MBIIII- KIacCUYeCKUi
cumnToM BAC, otmedaercs y 5% ManneHToB ¢ MUACTEHHEH
[15]. Y 6ombHBIX ¢ MUuSK - MO3UTHBHO¥ 1 CEpOHETaTHBHOU
o otHomeHuto k AXP popmamu MuacTeHuM MOryT Ha-
OiroiaTbes arpodus MBI JIMLA U s3bIKa. XapaKTepHbIe
st BAC mbltieunbie acuuKymsiuy y OONbHBIX MHACTe-
HUEW MOTYT MPOSIBIATCS TOJIBKO Ha (POHE MEPEeI03UPOBKU
AHTUXOJMHACTEPA3HbIX mpemnaparoB [9]. V marueHToB ¢
TUMOMareHHONH MHACTEHUHU YacTO HaOIIOIAeThCs OXKUB-
JICHUE CYXOXKUJIBHBIX PE(IIEKCOB, OTHAKO OHO HE COMPO-
BOXKJJAETCS MOSIBIICHUEM TATOJIOINYECKUX pPe(IeKCOB KaK
y naruenTos ¢ BAC.

Hapyienue peun y O0NbHBIX ¢ MUACTEHUEH Yallie Tpo-
SIBJISIOTCS THYCABOCThIO, Y 00ibHBIX ¢ BAC- nmusaprpueii.
IIpu MuacTeHuH JBUTrAaTEIbHBIE PACCTPOMCTBA CBSI3aHBI C
YTOMJIIEMOCTBIO M OTABIX BOCCTAHABIMBACT CHUITY.

AmHanu3 npuBegeHHoOro Hamu cinydasi BAC y 6onbHOTO
C MHacTeHHell MOoKa3bIBaeT, 4To OoNe3Hb NeOITHpOBaa
XapaKTEepHBIMU JJIsI MUACTEHUH TIJ1a30/BUTaTeIbHBIMU
HapyIIEHUSIMHU, KOTOpPBIE B IOCJIETYIOIEM NIPUHSIN PEMUT-
TUPYIOIIUI XapaKTep, ¢ YaCTIMHU U JUTUTEIbHBIMU IEPUO-
JlaMu dK3arepoanny. BelsBieH MoaokuTenbHbId dddexT
AHTHXOJIMHACTEPA3HBIX MpenapaToB. B nocnencTeuu rene-
panu3anus npolecca Hapsay C IMIa30ABUraTelbHbIMU Ha-
PYUICHUSMH U ITO30M, pacCTPONCTBA IVIOTaHHUS, )KEBAHUS,
peun, ciaboCTh MBINIIL IIeH, KOHEYHOCTEH, MPOsIBICHNE
JlekpeMeHTa M- 0TBeTa [TPU HU3KOYaCTOTHOU CTUMYJISILIUM
COCTaBMJIM CUMIITOMOKOMIUIEKC, TI03BOJISIFOIIUM C BBICOKOH
CTETICHBIO HA/ICKHOCTH AUATHOCTUPOBATh TeHEPaTU30BaH-
Hyt0 Gopmy muacternn. OTMeuasncs 3hGEexT oT Tepanuu
KaJMMUHOM M YJIYy4YLICHHE COCTOSIHUSI Ha (oHE mpuema
ITIOKOKOPTUKOUIHBIX TpenaparoB. J([MarHo3 MHacTeHUH
MOATBEPKAANICS TAKKE MTOBBIIIEHHEM KOHIIEHTPAIUHU ayTo-
antuten kK AXP. Takum o0pa3oM, UMETUCh BCE KPUTEPUH
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JUTA TOATBEPIKICHUS MarH03a MUACTEHUN: KITMHUYECKHE,
HMMYHOJIOTHYECCKHUE, ICKTPOPU3NOIOTHICCKIE U (ap-
MaKoTepareBTHYeCKre. OTHOBPEMEHHO, Ha (JOHE mpremMa
DTIOKOKOPTHKOUAHBIX U AXD IpenapaToB COXpaHAIOIINECs
J3apTpHs, CI1adOCTh B MPOKCUMAJBHBIX MBIIIIAX PYyK U
Y4eThIPEXIIIaBOil MBIl Oe/ipa, Pe3BUBILNECS Ha HCXOJIE
BTOPOTO rojia 3a00s1eBaHus1, aTpOGHs SA3bIKA U MbIILICUHBIE
dacrukymsaiun (Ha Gpore otMeHbl AXD npenaparos) mo-
CITY>KHJTH TIOBOZIOM Jyis ipoBeaienns DHMI uccnenoBanus
C KOHIIEHTPHUYECKUMHU UTOJIBYaTBIMU dJIeKTpogaMu. [lomy-
YEeHHBIE JIaHHBIE YKA3bIBAIOT HA MOpPaKeHHE MOTOHEHPO-
HOB CIMHHOro Mo3sra. JlanbHeiimee daraibHOE TEYCHUE
3a00JI€BaHHs CO CTPEMUTEIBHBIM MTPOIPECCHPOBAHNEM
OynbOapHBIX M ABUIATEIbHBIX PACCTPONUCTB, MOSBICHUEM
MBIIICYHBIX aTpO(Uil U CTENEeHb BBIPAKEHHOCTH (hacuu-
KyJSIIMY TIOATBepkAaeT nuario3 bAC.

3akrouenne. KimH1uKo-1a60paTopHbIil aHaN3 IpoBe-
JICHHOTO HAOJIO/ICHNUS TIO3BOJISIET MTPEATIOIOKUTH BOZMOX-
HOCTb KOMOPOH/IHOW NMaTOreHeTUYEeCKOIl HHTepNpeTaluu
muacteHud U BAC, 4T0 MOXET ObITh Pe3ybTaTOM €ANHOTO
a60epaHTHOro IMMYHHOTO nporiecca. Kak nmpu muacteHun,
tak ¥ npu BAC BbisiBiieH neuuut T-KIeTOK, OTMEUaroTCs
MOBBILIIEHUE aKTHBHOCTHU C arpodueil acCOMMPOBaHHBIX
aTPOTeHOB, aHOMAJIMN HEHPOHOBBIX CHHTAa3 OKCH/IA a30Ta.
HMMMyHOTI00Y/MH, BBIZICICHHBIN W3 KPOBH MAlMEHTOB C
BAC, akTuBHpYET peLienTOPHI alleTUIIXOJINHA, YTO B CBOIO
ouepesib, BIMSIET HA MHHEPBALUIO U PEUHHEPBAIUIO MBI-
IICYHBIX BOJIOKOH. IMMYHOIJIOOYJIMH TaK)Ke CEIEKTHBHO
B3aMMOJICHCTBYET C KaJIBIUEBBIMHU KaHAJIAMH U MEHSIET UX
¢dynkmio [22].

W3BecTHO, 4TO B KPOBU OOJBHBIX MHUACTEHHUEH IO-
BbieH TUTp aHtuTen nporuB HSP70 (Heat Shock
Proteins). [10] HSP70 criocoOGcTBYeT COXpaHEHUIO mpa-
BUJILHOW KOHM(pOpaluu KIeTOUHbIX OenkoB [12]. AHTH
HSP70 anTturena napymator pynkuuto HSP70, uem u
CIOCOOCTBYIOT 00pa30BaHUIO OCJIIKOB HEIPaBHIbHOMN
KOH(OpMAaIMH. YTO MO COBPEMEHHBIM JINTEPATyPHBIM
JIaHHBIM SIBJISICTCS. OCHOBHOM NPUYMHON pa3BUTUS HEM-
polereHepaTuBHbBIX 3a0o0neBaHuii, B ToM uncie u bAC
[2]. DxcnepuMeHTalbHO YCTaHOBJIEHA, UTO HEPBHO-
MBIIIEYHOE COEJICHEHNE U MBIIIIBI MOTYT OBITH ITEPBOI
MunieHsto nopaxenus npu BAC. Mexnay Tem mo ru-
note3se (“dying-back”™) HapyiieHre HEPBHO-MBIIICUHON
nepefayu U MopakeHue MOCTCHHANCHYEecKoil MmemOpa-
Hbl Yy OOJIBHBIX MHUACTEHHUEH BBI3BIBACT JIEICHEPALIHIO
BEPXHETO M HMXKHEr0 MOTOHEWPOHA U BBICOKMHU PUCK
passutus BAC [22].

Takum 00pa3oM, OTHOCHUTEIBHO COUETAHHS MIIU TPAHC-
dhopmanuu muacteHnd B BAC BbICKa3aThCsl OHO3HAYHO
CIIO’KHO, XOTs Oojee MpeanooKUTENbHO MOCIeaHee.
OrnucaHHBIi cTy4ail ”HTEPECEH B TOM TJIaHe, YTO HE BCera
BBISIBICHHE BCEX IMArHOCTUYECKHX KPUTEPHEB CIOCO0-
CTBYET BEpHOW MOCTaHOBKE auarHosa. CodeTaHue MU
TpaHcopmarus 00Je3HEH, He YacThle SIBJICHUS U TOJIBKO
JICTabHBIN KIMHUYECKUH aHaJIN3 U aJIeKBaTHBIC METO/IbI
UCCJICZIOBAHUS CIIOCOOCTBYIOT NMPAaBUIBHON JTUArHOCTHKE
U aJIeKBaTHOMY JICUCHHIO.
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SUMMARY

TRANSFORMATION OF MYASTHENIA GRAVIS
INTO AMYOTROPHIC LATERAL SCLEROSIS,
OR THEIR CONCOMITANCE? (CASE REVIEW)

Kvirkvelia N., Shakarishvili R., Kanashvili T.

1. Javakhishvili Thilisi State University, P. Sarajishvili In-
stitute of Neurology, Georgia

The authors present a case of 75-year-old male patient
with typical clinical and electroneuromyographic signs of
Amyotrophic Lateral Sclerosis (ALS), manifested in 4 years
after a diagnosis of generalized Myasthenia Gravis (MG)
had been made. The aim of the article is to assess the pos-
sibility of pathogenetic integrated comorbidity of MG and
ALS, which may have resulted from a common aberrant im-
mune process and to emphasize the importance of detailed
clinical analysis and adequate diagnostic methods essential
for correct diagnosis and treatment. Only several cases of
coexistence of MG and ALS have been described in medical
literature. Exploring the pathogenetic association between
MG and ALS may lead to dysregulation of thea immune sys-
tem. Deficiency of T-regulatory cells, increased activity of
atrophy-related atrogenes, anomalies of neuronal nitric oxide
synthase can be found in both diseases. Immunoglobulin iso-
lated from ALS patients can affect neuromuscular junction
and activate AChRs, which plays an important role in the
innervation and re-innervation of muscle fibers. Immuno-
globulin also changes the function of Ca2+ channels.

Blood level of circulatory Heat Shock Protein 70
(HSP70) antibodies in MG patients is elevated. HSP70
maintains normal conformation of cell proteins. Conversely,
HSP70 antibodies cause HSP70's dysfunction and therefore,
abnormal protein synthesis, which can be the main reason of
neurodegenerative diseases, such as ALS.

Experimental evidence indicates, that muscle and neu-
romuscular junctions may be initial targets of ALS. Accord-
ing to the “dying-back” hypothesis, neuromuscular junction
damage and failure in MG patients may precede lower and
upper motor neuron loss, and thus increase risk of develop-
ing ALS. Pathogenetic mechanisms of MG and ALS are the
subjects of further studies. Refining the etiology of these two
diseases will answer the question whether it is a transforma-
tion or a coexistence of MG and ALS in our case.

The presented case demonstrates, that in spite of meet-
ing all diagnostic criteria it is, sometimes, impossible to
make the correct diagnosis. Only a detailed clinical analy-
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sis and adequate diagnostic methods contribute to correct
diagnosis and adequate therapy.
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TPAHC®OPMAIIMSI MUACTEHUH B BOKOBOM
AMUOTPO®UYECKHI CKJIEPO3 UJIH UX CO-
YETAHHUE? (KIUMHUYECKHUI CITYUYAN)

Ksupxsesus H.B., Hlakapnmsuin P.P.,
Kanamsumm T.T.

Tounucckuu eocyoapcmeennwiii  yHugepcumem um. H.
JDicasaxuweunu, Hucmumym nesponocuu um. IL.M. Ca-
padocuweunu, Tounucu I'pysus

B crarbe omucan ciydvaii, koraa y 75-1eTHero 6015HOTo
crycTs 4 rofa mocie YyCTaHOBJIEHHS AMAarHO03a MHACTCHUHU
BBISIBUINCH KIIMHUKO-3JIEKTpOHEpoMuorpaduyeckue mpu-
3HaKK OOKOBOTO aMUOTpodryeckoro ckieposa (BAC).

Kmnnko-nabopaTtopHslil aHaIN3 MPUBEACHHOTO HAOMIO-
JICHHSI TTO3BOJISIET MTPE/IIONIOKUTH BO3MOKHOCTH KOMOPOU/I-
HOI1 TaToreHeTHYeCKOi MHTepIpeTaiyu MuacTeHnu U bAC,
YTO MOXET OBITh PE3yJIBTaTOM CIHHOrO a0OCPAHTHOIO M-
MyHHoro mporecca. Kax mpu mMuactenuu, Tak u mpu BAC
BBISIBJICH Ie(UIMT T-KJIETOK, OTMEYAETCsI MTOBBIIICHHAS aK-
THBHOCTH C arpo(ueil acCOlMMPOBaHHbIX aTPOreHOB, aHO-
MaJIMM HeHPOHOBBIX CHHTa3 OKCHa a3oTa. MIMMyHOIIIOOy-
JIVH, BBIJICJICHHBIHN 13 KpoBU nanueHTa ¢ BAC, aktuBupyer
peLenTops! alleTUIIX0JINHA, YTO, B CBOIO OYEPE/b, BIHSIET
Ha WHHEPBAIMIO M PEUHHEPBAIMIO MBIIICYHBIX BOJIOKOH.
HIMMyHOTITOOYINH TaK)Ke CEJICKTUBHO B3aUMOJICHCTBYET C
KaJIbI[MEBbIMHU KaHaJIaMH 1 MeHsieT ux gyHkuuro. M3Bect-
HO, 4TO B KPOBH OOJIBHBIX MHUACTEHHEH TOBBIIICH THTP
anruten nporus HSP70 (Heat Shock Proteins). HSP70
CIOCOOCTBYET COXPAaHEHUIO MPABMILHONW KOHM(pOpaLUH
KJIeTouHbIX OeikoB. AnTi HSP70 anTuTena HapymiarT
¢ynkmo HSP70, yem n cnocoGcTByOT 00pa3oBaHHIO
0eJIKOB HENPaBUIIbHOI KOH(OPMAIIMH, YTO COIIACHO CO-
BPEMEHHBIM JIUTEPATyPHBIM JaHHBIM SIBISIETCS OCHOBHOI
NPUYMHON pa3BUTHs HEHpOIEreHepaTUBHBIX 3aboneBa-
HuH, B ToM uncie 1 BAC. DxcriepuMeHTaIbHO YCTaHOB-
JICHO, YTO HEPBHO-MBIIICYHOE COCIMHEHUE M MBIIIIIBI
MOryT OBITh TIEpBOI MHuIIEeHbIO TopaxkeHus rpu BAC.
Mexnay TteMm, mo runorese “dying-back” HapymieHue
HEPBHO-MBIIIEYHOHN Mepeaayn U MopaskeHHe MOCTCHHAI-
CHYECKOW MeMOpaHbl y OOJIbHBIX MUACTECHHEH BBI3bIBACT
JIereHepalyio BepXHEro U HIKHEr0 MOTOHEHPOHa U SIBJIS-
etcst puck-akropom passurusi BAC.

Takum 00pa3oM, OTHOCHUTEIBHO COUETAHHS HIIH
TpaHcdopmanuu MuacteHun B BAC BbIcKa3aThCsi OTHO-
3HAYHO CJIOXKHO, XOTs 00JIe€ MPEANOI0KUTEIBHO TTOCIIe]I-
Hee. ONMHUCAaHHBIA CiTydail 3aciIy’KMBaeT HHTEPEC B TOM
TUTaHe, YTO HE BCET/Ia BBISIBICHUE BCEX JTUATHOCTHUYECKUX
KPUTEPHUEB CIIOCOOCTBYET BEPHON NMOCTAHOBKE JAMArHO3a.
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Coueranue wWid TpaHcopMmaliusi 00JIC3HEH - HEYacThie
SIBJICHUA WU TOJIBKO ﬂeTaﬂbeIﬁ KJIWHUYECKUHN aHaIu3 U
aJICKBATHBIC METOJIbI CCIICIOBAHHS CIIOCOOCTBYIOT Mpa-
BUJIHOM TUArHOCTUKE U aJICKBATHOMY JIEUECHHMIO.
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PEOJIOTHYECKUE CBOMCTBA CBIBOPOTKH KPOBH
IPU CUCTEMHOM CKJEPOIEPMUN

3abapa A., Cenesnena C., /lyouna C., Cunsiuenko O.

JloHeyxutl HayuoHaNbHbLL MeOUYUHCKUL yHugepcumem, Jluman, Yxkpauna

Cuctremnast ckiepoaepmus (CCJ]) uau cuCTEeMHBIH
ckiepo3 (ckieponepma) — 3a00JeBaHIe COCANHUTEILHOM
TKaHHU, XapaKTepHU3YIOIIeecs] pacIpoOCTPAaHEHHON BacKy-
JIoTaTHeR Makpo- ¥ MUKPOLUPKYISTOPHOTO pycia ¢ Ipo-
rpeccupyonmM Guopo30oM KOKU U BHYTPEHHUX OPTaHOB,
HaJIMYUEM HUPKYIHPYIOIUX aHTUTEN K Pa3JIMYHbIM ayTO-
antureHam [ 1,4,6]. 3a cuet cocyauctsix pacctpoiicts CCJJ
XapaKTepU3yeTCs CYLIECTBEHHBIM yXy/IIEHHEM KauecTBa
YKM3HU OOJIBHBIX [8], MpOrpeccupyromnM Te4eHHEM, BbI-
COKMMH YPOBHSIMHM UHBAIMIU3ALIUU U cMepTHOCTH [7,11].

CCJ] conmpoBorkiaeTcst BRIpaKeHHBIMHU HAPYIIEHUSIMU pe-
onoruueckux cBoiicts kpoBu (PCK) [S], mokazareu KoTopbix
UCTIONIB3YIOTCSL B Ka4eCTBE KOHTPOJIS 32 3((PEeKTHBHOCTBIO
npumenenus npu CCJ] Bazonunaratopos [9]. B koHTekcTe Chl-
Bopotoutoro 38eHa PCK ee moztyb Bsizxoanactnanoct (VE)
OTIPEAENACTCS U3MEHEHUSMU MOBEPXHOCTHOTO HATSIKCHUS
(ST) [12]. HapyrieHus: peoOriuecKuX XapaKTePUCTHK Chl-
BopoTku KpoBH ripu CCJI TeCHO CBsI3aHbI ¢ SHIOTENUATBHOM
Jc(YHKIMEH coCyoB [3], 4TO POSIBISIETCS TIOBBIICHUEM
rapamMeTpoB SHIOTEIMHEMHH, CHIBOPOTOUHBIX (DaKTOpOB
POCTa M MOHOLIUTAPHOTO XEMOATTpaKTaHTOBOrO Oejika 1 [10].
Hapymennst dynkium sanorenust mpu CCJ] B epyto ove-
PEeIb OMPEAEISAIOT MUKPOLIUPKYIISTOPHBIE pPacCTpoicTBa [2].
W3menenns PCK npu pazubix popmax CCJI He ycTaHOBIICHBI,
0CTaeTCsl HEM3BECTHOH CBsI3b MOP(OIOrHYECKHX PU3HAKOB
COCYTUCTBIX MOBPEXKICHUH KOXH W DKCTpaKapIuaibHBIX
TIPOSIBJICHUH 3200J1€BaHMS C (PUZUKO-XUMHUYECKUM PEOJIOTH-
YECKUM COCTOSTHUEM CBIBOPOTKH.

[lenblo JaHHOTO HUCCENOBAHUS SBISIETCS OLIEHKA U3-
MEHEHUI CBIBOPOTOYHOIO 3BEHA PEOJOrMYECKUX CBOUCTB
KPOBH ITPU KIIMHUKO-MOP(OIOTHUECKUX BapuaHTax Teue-
HUS JIMMUTHpOBaHHOW W 1uddy3HOit GopM cucreMHOM
CKJICPOJICPMHH.
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Marepuan u metoasl. [lon HabmoneHIEM HAXOUIINCh
63 6onpHBIX CC/l B Bo3pacte ot 16 10 67 neT (B cpesHeM
41,7+1,51 ner), cpeau kotopsix 0buT0 11,1% My»)uuH u
88,9% sxenmun. B 27 (42,9%) cnydasx uMena MeCTo Jiu-
mutupoBanHas Gopma CCJI, B 36 (57,2%) — muddysHasi.
[IponomxurensHOCTH 3a00aeBanus cocraBmia 11,0+0,88
aer. | creneHb aKTHBHOCTH MaTOJIOIMYECKOTO Mpolecca
ycranoineHa y 41,3% ot uncna 6onpHbIX, 11 —y 38,1%,
I -y 20,6%, npuuem y oOcnenoBaHHBIX ¢ TU(dy3HOH
dhopmoii CCJ] oHa ObUIA JOCTOBEPHO BHIIIIE, AHTUTOIIOM30-
MmepasHble- 1 anTutena (aScl70) oGHapyKeHbI B CHIBOPOTKE
KpoBH 77,8% OT uncia NalMeHTOB, aHTUTENAa K HATUBHOM
JIe30KCUpHOOHYKIIEnHOBOH KucioTe (aDNA) —y 63,5%,
k kapauonununy (aCL) —y 17,5%. Cunapom Peiino
ycraHoBineH B 92,1% ciydaes, nmopaxxeHue CycTaBoB — B
85,7%, cepnua — B 82,5%, koxu — B 76,2%, nerkux — B
63,5%, mumeBona — B 61,9%, ckeneTHBIX MbIIII — B 39,7%,
nepudepuIecKoil HepBHOM cucTeMbl — B 38,1%, moyek — B
34,9%, neuenu — B 30,2%, LIeHTpaIbHON HEPBHON CUCTEMBI
— B 28,6%. Ilokazarens unnekca tskectu TeueHust CCJI
(WDI) cocraBun 205+0,187 o.e., a MHAEKC MpOrpeccupoBa-
Hus 3a0onesanu (PDI) — 0,57+0,043 o.e. WDI oneHuBamu
o popmysie: WDI=(ZS:n)xA, rae XS — cymma 0aioB Bcex
knuHudeckux npusHakoB CCJl, n — 4nMciao npu3HaKoB, A
— CTeNeHb aKTUBHOCTH 3aboneBanusi. PDI BbicunThIBAIN
no popmyne: PDI=(XS:n):IgT, rae Ig — necsitnunblii ora-
pudm, T — umurensHOCTH 3a001eBaHus (TOIbI).

MMMyHOOJIOTOBBIM METOZOM OIPEACISIN YPOBHH
aScl70,aDNA u aCL («Euroline-Euroimmuny, ['epmanms).
PCK onenuBanu MeTos1oM Mex(a3Hoi TECH3HOPEOMETPUI
C OIpe/eICHUEM TTOBEPXHOCTHBIX MAapaMeTPOB BA3KOCTH
(SV), ynpyroctu (SE), momyns Bszkosnactiuunoctr (VE),
HatspkeHust (ST) u penakcaryu (SR) CHIBOPOTKH KPOBH, HC-
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I0JIb30BaB KOMIBIOTEpHBIH TeH3rnomeTp «PAT2-Sinterface»
(I'epmanmust). B xauecTBe KOHTPOIIS aHAJIOTHYHBIE TTOKa3a-
TEJIM UCCIIeIOBAaHbl y 52 MPaKTHYECKH 37J0POBBIX JuIl (18
MY4HH U 34 sxeHIHH B Bo3pacte 17-65 ner). Kpome Toro,
eIIe OIHY KOHTPOJBHYIO TPYMIy COCTaBWIN 42 GONbHBIX
¢ orpaHnyeHHo ckaepoaepmueii (OCII), cpeu KOTOPBIX
6610 10 My)xuuH 1 32 KeHIIMHBI B Bo3pacte oT 17 1o
60 ner.

VY 37 GonbHBIX (32 KESHIIMH U 5 MY>KYHH) B BO3pacTe
ot 15 10 67 ner (B cpeanem 42,8+2,03 neT) BHIIONIHEHA
MHUKPOMHIIM3UOHHAsI OMONICHs KOXKH. ['HMcTonornyeckue
Cpe3bl OKpAaIIMBaIid I'eMaTOKCUIUHOM-3031MHOM. J{iis
U3YyYECHHSI KOKHBIX COCY/IOB TMCTOJIOTHYECKHE CPE3bI
OKpalllMBaJIl reMaTOKCUINHOM-203MHOM, a CTENeHb I10-
paXeHHs OTJEJbHBIX BACKYJISPHBIX CTPYKTYp OLICHHBA-
4 B 6amnax (ot 0 g0 3), MOJACYUTHIBAS WHTETPATBHBIN
cpenuuii nokasarens nospexaenuit (CIIIT) mo dopmyse:
CIII=(a+2b+3c):(at+btctd), roe «a, b, c» — uncio 60b-
HBIX COOTBETCTBEHO ¢ 1, 2 1 3 OamtaMu, a «d» — 4uCITo Juil
C OTCYTCTBHMEM JJAHHOTO MPU3HAKA.

Cratuctuyeckas 00pabOTKa MOJYUYCHHBIX PE3yJibTa-
TOB HMCCIIEIOBAaHUN MPOBEJCHA IyTEM KOMIIBIOTEPHOTO
BapHUALMOHHOTO, HENapaMeTPUIECKOTO, KOPPENISIHOH-
Horo, onHO- (ANOVA) u muorodakropaoro (ANOVA/
MANOVA) nucnepcrMoOHHOr0 aHalu3a (IporpamMMBbI
«Microsoft Excel» u «Statistica-Stat-Softy, CILIA). Oue-
HUBAJIU cpeAHue 3HaueHus (M), ux cTaHgapTHBIE OTKIIO-
Henust (SD) u omnOku (m), K03 PUIUEHTH TapaMeTpH-
yeckoil koppemnsaunu [Iupcona (r) u HemapameTprUuecKon
Kenpanna, xputepun nucnepcuu bpayna-®opcaiita u
Yunkoxcona-Pao (WR), paznuunii Cteronenta u MakaeMa-
pa-®urepa (y?), a TAKKe JOCTOBEPHOCTH CTATUCTUYECKHX
nokaszateneu (p).

Pesyabrarel u ux odcyxaenue. Y oonbHbix CCJI
nokazatenu SV ChIBOPOTKH KpoBH cocTaBuiu 15,8+0,23
MH/Mm, SE — 38,2+1,42 mH/Mm, VE — 25,9+0,57 mH/M, ST
—47,1+0,71 mH/m, SR — 113,0£3,17 ¢. 1o cpaBHEeHHUIO CO
3[J0POBBIMH JINIIAMU KOHTPOJIBHOW T'PYIIIbI, yCTAHOBICHO
nocTtoBepHoe noBeieHue Ha 10% mapametpa ST u Ha 9%

VE npu ymensiennn 3Hauennit SE Ha 11%, aro (<M+SD>
3I0POBBIX) COOTBETCTBCHHO OOHApYx)eHO B 65,8%, 7,9%
n 27,0% cnyuaes.

B cpaBHeHUM co 310pOBBIMH JIOIBMH (TabIMIIA), TPU
OC]/] KOHCTaTHPOBAHO JHIIb JOCTOBEPHOE CHUKCHHUE
nokasaresis ctarudeckoro (paBHoBecHoro) ST (oTpaxkaer
HaKOIJICHUE B KPOBH CYp(aKTaHTOB — MOBEPXHOCTHO-aK-
TUBHBIX OCIIKOBBIX M JIMIIUHBIX BEIIECTB), TOTAA KaK MpU
JMMHUTHpOBaHHOU 1 M dy3Hoi popmax CCJ] 3apeructpu-
POBaHO HE YMEHBIICHUE, a OBBIIICHHE ATOTO MapameTpa
MeK(pa3HOM TEH3MOPEOMETPUH (BOBMOXKHO, 38 CYET TOBbI-
IICHHS] KOHIIEHTPAIM HEOEIKOBBIX a30TUCTBIX MIPOAYKTOB
Y HEOPraHWYECKHX BEUIeCTB) Ha (DOHE YTHETEHHUS YIIPYTHX
CBOMCTB KpoBU. Heo6X0MUMO OTMETHTH, YTO MOCIHIEAHUE
nBa pusuko-xumudeckux napamerpa PCK npu CCJ] o1-
JIMYAITKCh HE TOJIBKO OT 3/I0POBBIX JIFOJICH, a 1 OT OOJIBHBIX
OC/1, mpuueM cKa3aHHOE KacaJloCh Kak TUMUTHPOBAHHOM,
Tak 1 1 dy3Hoit hopmbl 3a001eBanust. Kpome Toro, Tosb-
ko B ciy4dasix nud¢ysnoit CCJI HabI0naI0Ch MOBBIICHAE
VE. Henapamerpuueckuil ananu3 Maknemapa-®duinepa
BBISIBUJI NP pa3HbIx BapuanTax teuenust CC/l craructu-
YEeCKHE OTIMYHS BSI3KOUIACTUUECKUX U PETAKCALIMOHHBIX
cBoiCTB KpoBH. Ha puc. 1 mpencTaBieHbl OTIMYUS UHTE-
IPabHBIX TPEXMEPHBIX THCTOIPAMM BSI3KOAJIACTHUHBIX
xapakrepuctuk (SV+SE+VE) y 3mopoBsix, 6oneHbIx OC/],
JUMUTHPOBaHHOM 1 nuddy3Hoit popmamu CC/I.

[To pesynbraraM BBITIOJIHEHHOTO MHOTO(AKTOPHOTO
aHanu3a YwuikokcoHa-Pao, ¢popma CCJ] He oka3biBacT
BIUsIHUSI Ha uHTerpanbHoe coctostnue PCK. OTcyTcTBYIOT
pasmuuust CIIIT cocynoB KOKM NpU JTMMUTHPOBAHHOW U
muddysnoit popmamu CCJl, KOTOpPBIH COOTBETCTBEHHO
cocrapyser 5,9+1,06 o.e. 1 6,9+0,83 o.e. Ha unrerpanbubie
MOp]oIOrHYecKre MPU3HAKU MOPAKEHHSI COCY/IOB KOXKH
OKa3bIBAIOT BO3JICHCTBUE JIIUTEIBLHOCTh 3a00JIEBaHMS,
nokazarenu aScl70 u aCL. Kak cBunerenbcTByeT onqHodax-
TopHbINA aHanu3 bpayna-dopcaiita, MpoI0IKUTETLHOCTD
601e3HM BIMSACT Ha CTENEHb YTONIICHUS CTEHOK COCY/IO0B,
HEUTPOPUIBHON NEePUBACKYISIPHON MHOUIIBTPALIUH, TTPO-
nudepanny UHTUMBI U TOSIBICHUE DKCTpaBa3alluy dpH-

Tabnuya. Hokazamenu PCK y 300poswix modeu, 6onvroix OC/, numumuposanHoii
u oughgysnou hopmamu CCH (M+m)

I'pynns! 06c/1e10BaHHBIX
Toxaszareau o6oabHbIe CCJL
PCK 310POBbIE o6oabHbIe OC/|
(n=52) (n=42) JIMMHUTHPOBAHHASA nuddysnas
dopma (n=27) ¢opma (n=36)
SV, MH/m 15,5+0,24 15,9+0,30 15,7+0,38 15,9+0,23
SE, MmH/m 42,8+0,69 43,7+1,30 37,442,20 *** 38,8+1,87 ***
VE, MmH/m 23,7£1,05 24,6+1,43 24,8+1,02 26,8+0,60 *
ST, MmH/m 42,7+0,28 41,6+0,32 * 47,040,77 *** 47,2+41,33 ***
SR, ¢ 114.0+£3,21 118,1+4,34 111,3£3,03 114,2+5,09
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npumevdaHue. * - pasiuydus M@.Qicay AHANIOCUYHbIMU noKazamesimu y O0NbHBbIX

u 300posbix cmamucmuyecku oocmogepusl (p<0,05);
** - pasnuuus medicdy ananoeuunvimu nokazamenamu y 6onvroix OCH u CC cmamucmuyecku docmogepuut (p<0,05)
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Puc. 1. Paznuuus unmeepanbHvlx mpexmepHuIX SUCTNOSPAMM B3K0INACMUUHBIX coticms kposu (SVA+SE+VE)
y 300posuix atooetl, bonvivix OC/ u CCH

TPOLUTOB, 3HaueHHs aScl70 — Ha ypoBHU JIUM(POTUCTHO-
uTapHoi HHGMIBTpanuu 1 GUOPUHONIHOTO HAOyXaHUs
cocynucroii cTeHkH, mapamerp aCL — Ha mponudeparuro
SHJIOTEINUS, TUM(OTUCTHONUTAPHYIO TIEPUBACKYIISIPHYIO
HHQUIBTpAIUIo, CTCICHh (PUOPUHOUTHOTO HEKpO3a U
TpomOo3upoBanus cocyoB, aDNA — Ha xapakrep MyKo-
UIHOTO HAOyXaHUSs.

Kak BumgHO U3 puc. 2-3, npu auddysuoit popme CCJI
Ha 25% uyare BBISBICHO MYKOHIHOE HaOyXaHHE CTEHOK
COCyIOB, B 2,2 pa3a — pubpuHOMIHOEC HaOyXaHue u B 2,7
pasa — mepuBacKyIsIpHOE Hamuuue GuOpoOIACTOB, YTO
MIPOJIEMOHCTPHUPOBAI CPAaBHUTEIBHBIN aHaIM3 MakHemapa-
®duniepa. Ananu3 YuiakokcoHa-Pao mokasan BnusiHue Ha
uHTerpanbubie napamerpsl PCK npomudepanun cocynn-
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Puc. 2. Yacmoma omoenvHuvix Mopghonocuueckux
NPUHAKOB NOPAICEHUSL KOXCU ) DOTbHBIX TUMUMUPOBAHHOLL
u ougghysnou CC/[ (%)

CTOM MHTHMBI ¥ JTUM(OTUCTHOLUTAPHON HHUIBTPALIUH
CTEHKH COCY/IOB, a MapaMeTPUUECKUN KOPPEISIHOHHBII
ananu3 [Tupcona — mpu mumutupoanHoit popme CC/I nipsi-
myto cBsi3b ¢ CIIIT cocynoB koxku 1 0OpaTHOE COOTHOIICHHE
¢ SR. JlucnepcHOHHBII aHaNU3 MO3BOIUI YCTAaHOBUTH Y
60nbHBIX ¢ TUMUTHpOBaHHOH Gopmoit CC/l Bnusaue SE u
ST Ha TsKECTh KOXXHOTO CHHJIPOMA, a B cirydasx quddys-
Hoit CC/] takas 3aBucumocTts kacanack CIIIT or SV u SR.

Ha tsxecTb KITMHUKO-MOP(OIIOTHYECKHUX MTPOSIBICHUH
KOoKHOTO cHHJpoMa y 6ombHBIX CCJ] OKa3bIBaroT 10CTO-
BEPHOE BIIMSHUE PENAaKCAI[IOHHBIE CBOMCTBA KPOBH, a C
TIOKa3aTesIeM ee YIPYrocTH (37aCTHYHOCTH) CYIECTBYET
npsiMasi koppensiuuonHas cBsa3b Kenpanna. C yuetom
BBINOJHEHHOM CTaTHCTHYECKON 00pabOTKH MONTYyYSHHBIX
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Puc. 3. Omauuus aumumuposantoil u ougghysroi popm
CC/] no wacmome npusnaxos nopasicenusi koxcu (112)

1 — myKouonoe nabyxanue cocyoos, 2 — ymoaujerue CmeHok cocyoos, 3 — nponugepayus 3HOOmenust cocyoos,
4 — (hubpunoudnoe nadyxanue cocyoos, 5 — 6HympucocyOuCmas azpe2ayusi 3PUmpoyumos u mpomooyumos,
6 — nepusackysipHoe ckonienue Guopobnacmos, 7 — iuM@ocucmuoyumaphas nepusacKyIsipHas UHOUIbmMmpayusi,
8 — aumepocucmuoyumapnas un@uibmpayus cmenku cocyoos, 9 — GubpuHoOUOHbIL HEKPO3 COCYO08,
10 — neumpogunvnas unguiempayus cocyoos, 11 — nponugepayus cocyoucmoi uHmumbl,
12 — neumpoguivbras nepuackyisipras unguivmpayus, 13 — sueanmokiemounas uH@uibmpayus cocyoos,
14 — s03unopunvnas ungurvmpayus cocyoos, 15 — sxcmpasazayus spumpoyumos
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JTAHHBIX MCCJIEOBAHUS CJeNaHO 3aKII0YeHNe, HMEIoIee
OTIPEICTICHHYIO NMPAKTUYECKYI0 HANPaBICHHOCTh: MPH
mumuTHpoBanHor Gopme CCJ] nokaszarens SE<30 mMH/M,
a npu auddysnoit SR>140 ¢ (coorBercTBeHHO <M-SD 1
>M+SD 3HaueHMH COOTBETCTBYIOMIUX TPYTII) SBISIOTCS
NPOTHO3MO3UTHBHBIMH B OTHOILICHUH TSDKECTH MOP(OIIo-
TUYECKUX U3MECHEHUN KOXKHU.

OT100panbI Te MOP(HOTOTUUCCKUE IPU3HAKK TOPAKCHHS
KOXKH U 9KcTpaaepmMaibHble nposBienuss CCI, kotopbie
OJTHOBPEMEHHO acCOIMMpoBaiNch ¢ mapamerpamu PCK
10 TaHHBIM JTUCIIEPCUOHHOTO aHanu3a bpayna-dopcaiita
u koppensinronnoro Kenpanna. HesaBucumo ot (opmsl
CCJ] ycTaHOBIEHBI TUCIEPCUOHHO-KOPPEIAIHOHHBIE
CBSI3W THTaHTOKJIETOUYHOW MHQUIBTPAIMU COCYIOB C
BSA3KOJIACTUYHBIMY CBOMCTBAMU KpOBU. B ciyuasx su-
mutupoBanHoit CCJl ¢ VE npsmo accoruupyercst Tum-
(dorucTronUTapHas NepuBaACKyIsIpHas MHOUIBTpAIHS,
a npu nupdy3HONH — CTENECHb MPOTH(EPAIIUHd HUHTHMBI.
VY GONIBHBIX C MEPBBIM BAPUAHTOM TEUEHUS 3a00JICBaHUS
ypoBeHbs ST ompezaenseT MOSBICHHE MEPUBACKYISIPHON
HeWTpouiIbHON MH(UIBTPAKK CO CKoMIeHHeM (huoOpo-
071acTOB M pa3BUTHEM (HUOPUHOUTHOTO HEKPO3a COCYIH-
CTOI CTEHKH, a TP BTOPOM — JIMM(POTUCTHOLUTAPHON
NEePUBACKYIISIPHON MHUIIBTPALIH.

Ecnu y manueHToB, cTpajalonux JUMUTHPOBAHHON
(dbopmoii 3a00s1eBaHMs, Pa3BUTHE CKIEPOACPMHUECKOM
KapAHMOMHUONATHH TECHO CBA3aHO C BSI3KOAIACTUYHBIMU
cBOWicTBaMu KpoBH, TO nipu nupdysHoii Gpopme mapa-
MeTpsl SV omnpenensioT BOSHUKHOBEHHE THEBMONATHHI
(MHTEpCTHIMANBHBIA THEBMO(DUOPO3, JIerouHas THIep-
TeH3us), a ypoBeHb ST — xpoHHYeckoil HedpomnaTHu.
Crnenyer MofuepKHYTh, YTO MO AaHHBIM aHanu3a bpay-
Ha-PopcaiiTa B HAOTIOIECHHUSIX TUMUTHPOBAHHON (pOPMBI
MaToJOrus Jerkux 3aBUcHT oT ST, Toraa kak H3MEeHeHHUs
co croponsl cepana npu auddysunoit CCI — ot SE. Eciu
y OOJIBHBIX C MEPBBIM BapHaHTOM TEYCHUS OOJIE3HU
HapylIeHus BO30yAMMOCTH MHOKapjaa cBsizanbl ¢ VE,
a U3MEHEHUS AIEKTPUUYCCKON MPOBOJUMOCTHU CEpJlia C
ST, To mpu BTOPOM - pellakCallMOHHbIE CBOMCTBA KPOBHU
BIIUSIOT HAa YPOBEHb JABJICHUS B JIETOYHOM apTepuu U
(dbopMUpOBaHUE THACTOIMYECKON NUCHYHKIMH JIEBOTO
JKeIynouka.

Kak cBuaerenscTByeT mapaMeTpHUUYeCKU aHaIu3
[Tupcona, B rpy1ne 00JbHBIX C IMMUTHPOBAHHOMN (OpMOK
CCJl temmbl mporpeccupoBaHus 3a00JIEBaHUST TPSMO
KOPPEUPYIOT ¢ mapaMeTpoM SV, a TshKeCTh TeUCHUs 00-
ne3Hu — obparHo coorHocures ¢ SE, Torna kak WDI npu
nuddysnoit hpopme — ¢ ST.

BoiBoabl.

1. CCII conpoorknaercs HapymeHusamu PCK, xotopsie
IPOSIBIIAIOTCS B MOBBIIICHUN noka3ateneil VE y 8% ot
yuca 60abHbIX U STy 66% Ha hoHEe yMEHBIICHHS yPOBHS
SE y 37%, npuyeM napameTpsl TOBEPXHOCTHON YIIPYTOCTH
U MexX(a3HOW aKTHBHOCTH OTIIMYAIOTCSI HE TOJIBLKO OT aHa-
JIOTHYHBIX Y 3I0POBBIX JINIL, a U y OonbHbIx OC/].

2. Usmenenust VE npeBanupyrot npu nuddysHoi
(dopme 3a00eBaHus B CPaBHEHUH C IMMUTHPOBAHHOM.

© GMN

3.V GosbHBIX IUMHUTHPOBaHHOHM U auddy3HOH dop-
Mamu CCJ] uMEIOT MECTO pa3InyHbIe TUCTIEPCUOHHO-KOP-
pensuonHsle cBA3u PCK ¢ TSKecThIo MOpakeHUsT KOXKU
1 9KcTpagepManbHbiMu niposiBneHusiMu CCJ (maronorus
cepala, JIETKUX, MOoYeK).

4. DnacTUYHBIC U PEIaKCAIHOHHBIC XapaKTEePUCTUKH
KPOBH 00JIa/IaI0T MPOrHOCTUYECKOH 3HAYMMOCTBIO COOT-
BETCTBEHHO B CJIy4YasX JUMHUTHPOBaHHOW U Tuddy3HOi
hopm Oose3HH.

IlepcnexkTUBBI JaJIbHEHININX HccaeqoBanuii. [Ipen-
CTaBJICHHBIC B pa0OOTE CBEACHUS AUKTYIOT HCOOXOMUMOCTh
nansaeiero usydenus PCK B nebrore CCIl st yoyd-
IICHHUS] OLIGHKH TSDHKECTH M NMPOTHO3MPOBAHUS TCUCHHS
HE TOJIbKO KOXKHBIX, @ M AKCTpaJiepMalbHbIX PU3HAKOB
3a00JIeBaHusl, YTO, BO3MOXKHO, MOBBICHT KaueCTBO KOH-
Tpoist 32 3P PEKTUBHOCTHIO JICYCOHBIX MEPONPUITUN U
MO3BOJIMT Pa3padoTaTh HOBBIE MOJXOJIbI K MATOr€HEeTHYe-
CKOM Teparuu.
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SUMMARY

RHEOLOGICAL PROPERTIES OF BLOOD SE-
RUM AT SYSTEMIC SCLEROSIS

Zabara A., Selezneva S., Dubina S., Syniachenko O.
Donetsk National Medical University, Lyman, Ukraine

Systemic sclerosis (SSc) is accompanied by severe
disorders of serum component of blood rheological prop-
erties (BRP), the study indicators of which performed as
the monitoring of the therapeutic interventions effective-
ness. BRP changes have not been established at different
forms of SSc, the connection between physicochemical
serum rheological properties and morphological signs of
vascular skin lesions and extracardiac implications of the
disease remains unknown.

The purpose and objectives of the study - to evalu-
ate the changes of BRP serum component with clinical
and morphological variants of limited and diffuse form
of SSc.

The study included 63 patients with SSc in age from 16
to 67 years (mean 42 years), among whom there were 11%
men and 89% women. In 43% of cases there was a limited
form of the disease, in 57% - diffuse. The duration of the
disease was 11 years. The I level activity of the pathological
process is set at 41% of patients, II — at 38%, III — at 21%,
anti-topoisomerase antibodies detected in serum at 78% of
cases, antibodies to native deoxyribonucleic acid — at 64%,
to cardiolipin - 18%. BRP is assessed by interfacial tensi-
ometry with the determination of surface parameters. As the
control parameters studied in 52 healthy people and 42 pa-
tients with limited scleroderma. Skin microincisional biopsy
was performed in 37 patients.

SSc is accompanied by violations of BRP, which is
manifested by increasing viscoelasticity module param-
eters in 8% of patients, and the surface tension in 66%
on the background of reducing surface elasticity level in
37%, and the latters two parameters of interfacial tensi-
ometry differ not only from those in healthy people as
well as in patients with limited scleroderma, and changes
in the viscoelastic properties of the blood are prevalent in
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diffuse form of the disease compared to the limited form
when there are dispersive correlation BRP with the sever-
ity of skin lesions and extradermal manifestations of SSc
(heart, lung, kidney disease), and the elastic and relaxation
serum characteristics have predictive value, respectively,
in the cases of limited and diffuse forms of the disease.

SSc occurs with disorders of serum level of BRP,
which is more characteristic to the diffuse form of the dis-
ease and are closely related to the severity of skin and in-
ternal organs lesions, the indicators of which can be used
to improve the assessment of the clinical course severity
and prognosis of the individual signs of the disease.

Keywords: systemic sclerosis, clinical course, blood,
serum, rheology.

PE3IOME

PEOJIOT'MYECKHUE CBOMCTBA CBIBOPOTKH
KPOBHU INPU CUCTEMHOM CKJIEPOJEPMUU

3abapa A., Cenesnena C., lyouna C., Cunsiuenxo O.

Jloneyxuil HaYUOHANLHBIN MEOUYUHCKULL YHUGEpCUmen,
Jluman, Ykpauna

Cuctemnas cxnepoaepmus (CCJl) compoBokgaeTcs
BBIPAKEHHBIMU HAPYLIEHUSAMHU CBIBOPOTOYHOIO 3BE€HA PEO-
norudeckux cBoicTs kpoBH (PCK), n3zydenue noxasaresneit
KOTOPBIX BBITIOJIHSACTCSI B KAYECTBE KOHTPOJIS 32 3 dek-
THUBHOCTBIO JiedeOHbIX Mepornpustuid. M3menenus PCK
npu paszHbix popmax CCJ] He ycTaHOBIEHBI, OCTAETCS He-
U3BECTHOM CBSI3b C q)HSI/IKO-XI/IMI/I‘IeCKI/IM PCOJIOTUICCKUM
COCTOSIHUEM CHIBOPOTKH MOP()OJOTHYECKUX MPHU3HAKOB
COCYAUCTBIX HOBpe)KI[eHI/Iﬁ KOXHW U 3KCTpaKapAUaJIbHbIX
MpOSIBICHUH 3a00JIeBaHMSL.

Llenb nccnenoBaHus - OLICHUTh U3MEHEHHSI CIBOPOTOU-
HOT'0 3BEHa PEOJIOINYECKUX CBOWCTB KPOBH ITPH KIIMHUKO-
MOp(}oIOrnYecKnx BapuaHTax TeUCHHs TMMUTHPOBAHHOM
u nuddy3HO# HOPM CUCTEMHOM CKICPOICPMHUHU.

[Ton nabmronenureM Haxomuiuch 63 6ombHbIX CCJI B
Bo3pacTe oT 16 1o 67 ner (B cpeanem 42 roaa), cpenu
KOTOpBIX ObUT0 11% My>xunH u 89% sxenuun. B 43% ciy-
YyaeB UMeJia MeCTO JMMUTHPOBaHHas (hopma 3a00s1eBaHus,
B 57% — nuddysnas. [IpomomKuTeIbHOCT 3a00IeBaHUS
cocraBuna 11 ner. [ creneHb aKTUBHOCTH MATOJIOTUYECKOTO
npoiiecca ycranorieHa y 41% ot uucna 00mbHBIX, 1 —y
38%, III — y 21%, anTuTomonusomepasHbie-1 aHturena
OOHApy>XCHBI B CHIBOPOTKE KPOBU B 78% HaOIMIONCHUH,
AHTHUTEJa K HATUBHOW J€30KCHPUOOHYKIENHOBOM KHCIIO-
Te — B 64%, x kapauonununy — B 18%. PCK onenuBanu
MeToZIOM Mex(pa3zHOH TEH3MOPEOMETPUH C OINpPE/CIICHH-
€M MOBEPXHOCTHBIX MapaMeTpoB. B kauecTBe KOHTPOJIS
MOKAa3aTeNId UCCICAOBAHBI Y 52 MPaKTHYECKH 3I0POBBIX
U1 ¥ 42 OONBHBIX OTPAaHUYEHHOM cKkiepoaepmuei. Y 37
0OJILHBIX BLITTOJIHEHA MUKPOUHINU3UOHHAA OHOTICHS KOJKH.

CCJ compoBoxaercsa HapyieHusimu PCK, kotopsie
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HPOSIBIISIIOTCS MOBBIILICHUEM TTOKa3aTeNed MOIYJIsl BSI3KO-
3MacTUYHOCTH Y 8% OT uncia OOJBHBIX U MOBEPXHOCT-
HOTO HarspkeHHs y 66%, Ha (OHEe YMEHBIICHUS! YPOBHS
MOBEPXHOCTHOW yNPYTrocTH - y 37%, mpudeM mociaeaHue
JiBa mapameTrpa Mex(a3HOW TEeH3MOMETPHU OTIHYAIOTCS
HE TOJIBKO OT aHAJOTHYHBIX Y 30POBBIX JIIONCH, a U Yy
OOJIbHBIX OIPAaHWYEHHOH CKJIEpPOIEpMHEH, TP ITOM H3-
MEHEHHSI BS3KOAIIACTUUHBIX CBOWCTB KPOBHU NIPEBATUPYIOT
npu nuddy3Hoit popme 3a00eBaHUs B CPABHEHHUH C JIU-
MHUTHUPOBaHHOM, KOTJIa UMEIOT MECTO JAUCTIEPCHOHHO-KOP-
pensanuonHsle ¢BA3u PCK ¢ TsKecThIo MOpakeHHUs KOXKI
U sKcTpaaepManbHbiMu mposiBieHusiMu CCJl (maromorus
cepa, JITKUX, [IOYEK), a JIACTHYHbIC U pellaKCallMOHHbIC
XapaKTePUCTHKU CHIBOPOTKHU 0013 1aI0T TPOTHOCTUYECKOI
3HAYMMOCTBIO COOTBETCTBEHHO B CJIy4asix JUMUTHPOBAH-
HOH 1 nuddy3Hoit hopm Oone3HH.

CCJ] nmporexkaeT ¢ HapyIICHUSIMHU CHIBOPOTOUYHOIO
3BeHa PCK, kotopbie B OombIleil cTeneH!n CBOWCTBEHHBI
nuddysHoit popme 3a00sICBaHHS U TSCHO B3aUMOCBSI3aHbI
C TSDKECTBIO OPAXKEHHUs KOXKH M BHYTPEHHUX OPraHOB, T10-
Ka3aTeJii KOTOPBIX MOYKHO UCITIOIb30BATh IS YTy UIICHHS
OLICHKH TSDKECTH U IPOTHO3MPOBAHUSI TEUCHUSI OTICITBHBIX
NPU3HAKOB 3200JICBAHMSL.
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ULTRASTRUCTURAL CHANGES OF WOUND MACROPHAGES UNDER THE INFLUENCE
OF INTRAVENOUS OZONE THERAPY IN PATIENTS WITH DIABETES
AND INFLAMMATORY PROCESSES OF SOFT TISSUES

Karatieieva S., Muzyka N., Semenenko S., Bakun O., Kozlovskaya I.

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

Pyoinflammatory lesions of soft tissues in patients
with diabetes mellitus is of great significance, because it is
diagnosed 20 times more often than in population without
diabetes. The frequency of purulent infections are 10-25%.

Purulent-necrotic lesions of the extremities require
amputation in 30-50% of cases [3,6]. Among all cases of
lower extremity amputations 50-70% are due to diabetes
[7,9]. Moreover, 5 out of 6 amputations, not related to the
traumatic injury of the limb, are performed in patients with
diabetes. The mortality rate among patients with diabetes,
who undergo amputation varies from 28 to 40%, and 5-year
surveillance is only 10-25% [1,8,10].

The average days of hospitalization due to amputation
ranges from 86 to 91 that is 47% higher than hospitalization
days due to other complications of diabetes [2,4,5]. The
average duration of outpatient treatment is approximately
4 months that is 4.6 times longer than in patients without
diabetes; in 10% of cases treatment exceeds the annual
target period of treatment in the system of the polyclinic
network of health facilities [6,10].

The aim of the study is to determine the morphological
substrate of purulent foci in patients with diabetes mellitus
with the purpose of limiting and preventing the progression
of secondary-alteration changes in this area.

Material and methods. Twelve patients with diabetes
mellitus accompanied by pyoinflammatory complications
(6 patients in the main group and 6 patients in the control
group) were enrolled in the study. The ultrastructural pe-
culiarities of morpho-functional changes of macrophages
have been studied with the purpose of determining the
dynamics and thrust of destructive-necrotic processes in
these cells when the ischemic-gangrenous form of diabetic
foot syndrome develops. Sampling of biological material
in the main and control groups was carried out at the time
of bandaging on the 3%, 7% and 16" days of the inpatient
treatment.

Results and their discussion. The study of ultrastruc-
tural changes of macrophages on the 3 day of treatment
revealed masses of chaotically located fibrillar structures
in the cytoplasm of macrophages that occasionally had an
increased electron density. This phenomenon was observed
in the purulent-necrotic areas of soft tissues of patients the
control group, compared to the main group.

In all cases, mitochondria were enlarged in size, swol-
len, with a light matrix and contained a reduced amount of
cristae. The cristae were deformed and shortened. Swollen
matrix in mitochondria led to the formation of vacuoles on
their place containing fine-grained contents (Fig. 1).
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g. 1. Formation of vacuoles on the p'laces' of déstfuztieliz
altered mitochondria. Electron diffraction pattern, x20000

The nucleus had a usual form and size with the pres-
ence of single invaginations. Chromatin was predominantly
concentrated in the form of solid electron-dense masses
or evenly distributed throughout the nucleus. There were
nuclei with partial chromatin dispersion. The contents of
the nuclei included granular, fibrillar, and fine vacuolar
material.

The nuclear membrane folding did not fluctuate sig-
nificantly. The folds did not cover the whole surface of
the nucleus. In some areas invaginates were represented
by the continuation of perinuclear space only. The nuclear
envelop pores, which connect the contents of the cytoplasm
and nucleoplasm, have been observed.

The cytoplasm between the zones of the plate complex
was occupied by small mitochondria, single polysomal
rosettes, and cisternae of granular endoplasmic reticulum,
which was represented by extended intracellular channels
and vacuolar formations. The smooth endoplasmic reticu-
lum was predominantly located in the central part.

The surface of macrophages in the process of their
differentiation from monocytes was relatively plane. Oc-
casionally there occurred small processes or pseudopodia.
The number of pinocytic vesicles surrounded by a border
was reduced in poorly differentiated cells.

Certain destruction of a large part of macrophages
manifested in case of poorly organized plate-like complex.

The above-mentioned features of wound macrophages
did not differ between the main and control groups of pa-
tients until the 7" day of treatment.

In the patients from the main group who underwent in-
traarterial administration of ozone (course of 5-7 sessions),
the cytoplasm of many cells looked densified, microtubules
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and cytoplasmic fibers were preserved. The contact arecas
of the granular and smooth endoplasmic reticulum were
clearly identified. There were masses of chaotically located
and clearly visible fibrillar structures. The surface of mac-
rophages, as a rule, was uneven, the finger-like processes
or pseudopodia were observed.

The nucleus was usually round, oval or oblong with
the presence of invaginations. The rate of the cytoplasmic
membrane folding varied from small surface formations to
profound invaginations, which gave the nucleus an irregular
shape. Certain areas of invaginates were represented by a
continuation of perinuclear space. Chromatin was relatively
evenly distributed.

In addition to the changes described, the constant pe-
culiarity was the emergence of large vacuoles, diverse in
structure. The described changes in the state of the nuclear
and perinuclear material were accompanied by compression
and dehydration of the cell, which ended with its fragmen-
tation and the formation of tightly contacting bodies of
various forms (Fig. 2).

Fig. 2. Formation of a large electronically clarified vacuole
near the nucleus. Electron diffraction pattern, x35000

The mitochondria of macrophages were often round or
rarely oblong, and contained matrix of different densities.
Occasionally there were round granules of high electron
density between the cristae.

Therefore, the study of ultrastructural changes in mac-
rophages on the 3" day of treatment made it possible to
reveal that in this category of patients some macrophages
were characterized by the degenerative changes. Significant
changes were often observed in macrophages on the part of
many organelles and, in the first place, mitochondria. Many
of the mitochondria had pronounced signs of destruction.
There was a disruption and fragmentation of the cristae
that looked like short tubules. Many macrophages had
signs of swelling and they contained destructively altered
mitochondria, vacuoles, microtubules and microfilaments.

The study did not show any fundamental differences
between the groups in wound macrophages until the 7%
day of treatment.

In the control group of patients the same nature of changes
was observed up to the 16™ day of inpatient treatment.
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The tendency to the wall location of chromatin in the
main group in the form of solid electron-dense stripes was
more determined in comparison with similar biological
material in the control group.

There occurred uneven cell hypertrophy, formation of
nuclei of queer form, chromatin clusters along the periphery
ofthe nuclei, characteristic for the initial stage of apoptotic
degeneration. Activation of these processes in the investiga-
tion of tissue macrophages from the biological material of
patients in the control group was observed after the 17 day.

Despite the presence of destructive changes in the cell,
the mitochondria of the macrophages in the main group
of patients often retained their structure. Occasionally
macrophages with signs of cellular degeneration were
detected. Consequently, most of the macrophages of the
wound surface of the patients in the main group did not have
morphological characteristics peculiar for necrotic changes.

Under the influence of ozonotherapy, cells, which were
at different stages of apoptosis, were often detected (com-
pared with control). In addition to the initial signs, it was
possible to observe the extended stage of apoptosis with
pronounced condensation of the remnants of the nucleus
and cell organelles at the beginning of the apoptotic bod-
ies formation.

Furthermore, during the ozone therapy in destructively
altered macrophages there were the signs of decrease in the
synthesis of structural proteins — reduction of the nucleoli
size and the absence of granular component in them, a
small number of free ribosomes and polysomes, typical
for programmed cell death.

Conclusions:

1. Ozone therapy stimulates the functional activity of
wound macrophages, as it causes destructive changes in
these cells without necrotic lesions.

2.Intravenous introduction of ozonized saline con-
tributes to the elimination of wound macrophages, mainly
through genetically programmed cell death (apoptosis),
which plays a significant role in the regulatory mechanisms
of the inflammatory process.
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SUMMARY

ULTRASTRUCTURAL CHANGES OF WOUND
MACROPHAGES UNDER THE INFLUENCE OF
INTRAVENOUS OZONE THERAPY IN PATIENTS
WITH DIABETES AND INFLAMMATORY PRO-
CESSES OF SOFT TISSUES

Karatieieva S., Muzyka N., Semenenko S., Bakun O.,
Kozlovskaya I.

Higher State Educational Institution of Ukraine “Bukovin-
ian State Medical University”, Chernivtsi, Ukraine

Investigation of ultrastructural peculiarities of morpho-
functional changes of macrophages have been studied
with the purpose of determining the dynamics and thrust
of destructive-necrotic processes in these cells when the
ischemic-gangrenous form of diabetic foot syndrome
develops show what under the influence of intravenous
ozone therapy stimulant effect on functional activity and
beneficial effect on elimination, mainly due to genetically
programmed cell death (apoptosis), playing a significant
role in the regulatory mechanisms of the inflammatory
process.

The stimulation of macrophages functional activity
under the influence of ozone, as well as the presence of de-
structive changes in such cells without necrotizing lesions,
is explained by the inclusion of the mechanism of apoptosis
as a positive factor in the regulation of local homeostasis
at the completion of the inflammatory (exudative) stage of
the wound process.

Keywords: diabetic foot syndrome, ozone therapy.
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YIABTPACTPYKTYPHBIE UBMEHEHMUS PAHE-
BbIX MAKPO®AT'OB 11O/ BIMSIHUEM O30HO-
TEPAIINN Y BOJIbBHBIX CAXAPHBIM ITMABETOM
CTHOWHO-BOCMAJIMTEJIBHBIMHA IMTPOIECCA-
MU MATKNUX TKAHEA

KapateeBa C.10., My3uka H.f., Cemenenko C.Bb.,
Baxkyn O.B., Koziosckass U.M.

Buvicuiee cocyoapcmeennoe yuebnoe sasedenue Yxpaurol
bBykosunckuii cocyoapcmeenHuiil MeOUyUHCKULL YHU8epCu-
mem, Yepnosywl, Ykpauna

Pesynbrars! McciejoBaHus YIBTPACTPYKTypbl Makpoga-
TOB IIPY BHYTPHBEHHOI 030HOTEPAIMH CBUIETEIBCTBYIOT O
POJIH AIITOTPOITHOH (hOPMBI KUCIIOPOZIa KaK CTHMYJIUPYIOIIEro
(haxTopa MX PyHKIMOHAITFHOW aKTHBHOCTH 1 OJIarOLIPHSATHOM
SIIMMHUHALIMY STHX KJIETOK IPEUMYIIIECTBEHHO Yepe3 FeHeTH-
YECKH 3aIPOTPAMMHUPOBAHHYIO KJIETOYHYIO CMEPTH (@IT0ITo3),
YTO UMEET CYILECTBEHHOE 3HAYEHUE B PETYIITOPHBIX MeXa-
HHM3Max BOCIIAJIUTEIEHOTO MpoLecca.

Crumyssinus GyHKIIMOHATBFHON aKTHBHOCTH Makpoda-
TOB I0J1 BIMSHHEM 030HA, a TAKKE HAJIMYNE JeCTPYKTHB-
HBIX H3MEHEHHH B TaKHX KJIETKaX 0€3 HeKPOTU3UPYIOLIHX
MOBPEXKACHUI OOBACHSACTCS BKJIIOYCHHEM MeXaHU3Ma
alloNTo3a KaK IOJIOKUTEIBHOTO (hakTopa B peryisuuu
MECTHOTI'O TOMEOCTa3a B 3aBEPLICHUH BOCIIAIUTEIbHOM
(9KccynmaTHBHOM) (ha3kl paHEBOTO TIpoIIecCa.
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MOLECULAR BASIS OF EPIDERMAL GROWTH FACTOR RECEPTOR
AND CYCLIN E EXPRESSION INTERDEPENDENCE IN BASAL-LIKE SUBTYPE
OF INVASIVE BREAST CARCINOMA

Mariamidze A., *Gogiashvili L., “*Khardzeishvili O., *Javakhishvili T., *Makaridze D.

'David Tvildiani Medical University; *Iv. Javakhishvili Thilisi State University, A. Natishvili Institute of Morphology;,
‘Pathology Research Center; *Tbhilisi State Medical University, Georgia

Breast cancer, as heterogencous pathology, includes
different histological types of cancer, and among of them
the most frequently encountered invasive ductal carcinoma.
According to current data, it accounts 40-75% of all breast
tumors [ 1-4]. The treatment and prognosis of breast cancer,
basically depend on the molecular — biological features
of tumor, as well as at their histological type and clinical
presentation. Specifically, according to gene expression
profile, Perou, Sorlie et al [5], Arriagada et al [6] and Ste-
vens K. et al [7] define several different subtypes of breast
cancer, including estrogen-negative (Er-) and estrogen-
positive (Ert+) groups, which further involve Luminal A and
Luminal B subtypes, Her 2-positive group and so-called
“normal breast-like” subtype with significant differences
both by their prognostic value as well as in the aspect of
target chemotherapy.

The special note should be given to ER/PR and HER2
negative carcinoma group —so-called triple-negative breast
cancers (TNBC), which, as estimated by various data, ac-
count for 2-18% of all breast cancers.

In terms of diagnosis and treatment, also by prognostic
value, ER/PR and Her2/neu —negative tumor is rather compli-
cated subtype and requires combined therapy, compared with
other breast cancer groups. Lately it is frequently mentioned
as surrogate name “basal-like” carcinoma. The latter is char-
acterized by increased activity of basal-type cytokeratins [8-
14]. More detailed classification can provide more optimized
treatment and prognostication for this type of tumors.

According to Nottingham prognostic index, TNBC of
the same age group and staging requires more “aggressive”
therapeutic approach, compared to other groups [15].

The study of Cyclin E kinetics in the diagnosis of “Bas-
al-like” carcinoma is of utmost importance as it reveals its
functional dysregulation as well as the sequential increase
in the intensity of cyclin-dependent kinase expression at the
key steps of cell cycle, which occurs simultaneously with
rapidly changing expression of transcription factor [16].

Epidermal growth factor receptor (human epidermal
growth factor receptor 2 oncogen — ERBB2, HER2, i.e.
HER/2 neu) is one of the key coding receptors of thyrosin
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kinase. The deranged amplification of'its coding gene leads
to hyperexpression of this protein; however, introduction
of Trastuzumab and its synthesized drugs in clinical prac-
tice dramatically improved the treatment and prognosis of
HER+ patients [17].

“Basal-like” carcinoma is usually diagnosed by assess-
ment of CK5/6, although it must be considered that 75%
of “basal-like” carcinomas pertain to the group of triple
negative tumors. In addition, mutated location of MDM4
gene, which is associated with triple-negative carcinoma,
was found in similar types of carcinomas of breast TNBC,
ovary, pancreas and prostate, which gives the background
of specific diagnosis of this type of neoplasia [7].

In the aspect of ErbB amplification, it is important to
remember that sensitivity towards anti-EGFR agents may
depend on the overall degree of expression of ErbB recep-
tors and their ligands in tumor cells [16]. Due to all above
mentioned, EGFR and its anti-receptor system is estimated
as strong prognostic indicator in head and neck, ovarian,
cervix, urinary bladder tumors and esophageal carcinomas.

Increased expression of EGFR in tumors of above men-
tioned location is associated with non-remitting course and
low overall survival rate (70%) [13, 16, 17].

Aim of the study was the simultaneous assessment of
EGFR and Cyclin E in “basal-like” carcinoma group, in
order to establish their interactivity in the aspect of the age
and grade of the tumor, taking into account the common
parallel HER2+ samples.

Materials and methods. The study involved postopera-
tive and/or biopsy material (paraffin blocks) of 237 patients
from archived data, who were operated due to breast cancer
in National Cancer Center of Tbilisi between 2008 —2012
years, their medical records were used in the study as well;
the personal information was kept anonymous, according
to ethical committee standards and informed consent.

3 um thickness section samples were taken from paraf-
fin-embedded blocks for immunohistochemistry study. The
latter was performed for detection of cytokeratin 5 (CKS5)
(clone XM26; dilution 1:100; “Novocastra” Laboratories),
cytokeratin 17 (clone E2; dilution 1:40; “Novocastra”
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Laboratories), and Cyclin E (clone 13A; dilution 1:100;
“Novocastra” Laboratories).

The reduction of antigen was performed in 0.01M ci-
trate buffer with pH 6.0 + Tween 20 (Decloacking Chamber,
Biocare Medical), and antigen-antibody complexes were
detected by polymer detection technique (NovoLinkPo-
limer Detection System; “Novocastra” Laboratories).To
evaluate the results of the studies performed on the sec-
tions, digital program with further statistical treatment by
SpSS-14 system was applied, with additional calculation
of non-parameter criteria.

Immunohistochemistry revealed triple negative tumor
(ER/PR/HER?2 negative) phenotype in 34 cases out of 237
patients, including 2 cases of stage I, 17 cases of stage IIA,

Fig. la. CK5x200
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8 cases of stage IIB, 5 cases of stage I11A and 2 cases of [V
stage material (table 2).

Results and thier discussion. Immunohistochemistry
and histological study results indicate that most of triple-
negative tumors was poorly differentiated types: grade 2
composed 29.4% (10/34) and grade 3 composed 70.6%
(24/34) of cases; from these, CK5 was expressed in 64.7%
(22/34), CK17 — in 55.8% (19/34) and co-expression of
CKS5 and CK17 was found in 29.4% (10/34) of cases,
respectively. No expression for any of the cytokeratin
characteristic for basal-like tumors were observed in 8.8%
(3/34) of cases (CK5/CK17 — negative cases). Therefore,
only 31 out of 34 cases were matching with the phenotype
of basal-like tumor (Fig.1).

=

Fig. 1b. CK5x200

Fig. Ic. CK17x200
Fig. 1. Cytokeratins expression in “basal-like” Breast Carcinoma: a, b - CK5; ¢ — CK17

Cyclin E expression was observed in 54.8% (17/31) cases of basal-like tumors.
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Fig. 2. Cyclin E, EGFR activities (a, b) and histological patterns (c, d) in “basal-like” Breast Carcinoma

Table 1 summarizes its correlation with staging of E expression is related with more advanced clinical

breast cancer (r=0.029), which demonstrates that Cyclin stage of tumor.
Table 1. Cyclin E expression rate in TNBC type of Breast Carcinoma
Tumour size n Cyclin E - Pos Cyclin E - Neg P Value
362 75 287 0.047
T1 147 20 127
T2 193 50 143
T3 15 3 12
T4 7 2 5
Grade 362 75 287 0.000
Grade | 42 2 40
Grade 11 159 17 142
Grade 111 161 56 105
CK5 362 75 287 0.000
Positive 40 19 21
Negative 322 56 266
LN 362 75 287 0,025
Positive 81 24 57
Negative 281 51 230
EGFR 362 75 287 0,483
Positive 58 14 44
Negative 304 61 243
Age 362 75 287 0,049
30-39 27 5 22
40-49 87 17 70
50-59 97 12 85
60-69 103 27 76
70-79 43 14 29
80-89 5 5
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Table 2. Assessment of Cyclin E expression and EGFR activity in TNBC type of Breast Cancer

. n EGFR Pos EGFR Neg P Value
Tumour size
362 58 304 0.180
T1 147 17 130
T2 193 35 158
T3 15 4 11
T4 7 2 5
Grade 362 58 304 0.000
Grade | 42 3 39
Grade II 159 13 146
Grade 111 161 42 119
CKS 362 58 304 0.000
Positive 40 17 23
Negative 322 41 281
LN 362 58 304 0,002
Positive 81 22 59
Negative 281 36 245
Cyclin E 362 58 304 0,483
Positive 75 14 61
Negative 287 44 243
Age 362 58 304 0,014
30-39 27 27
40-49 87 19 68
50-59 97 8 89
60-69 103 20 83
70-79 43 10 33
80-89 5 1 4
Table 3. Correlation of general tumor characteristics and patient age with HER2/ER activity range
. n Basal like | Tripl Neg none Basal like | Lum.A | Lum. B | HER2+/ER- P
Tumour size
362 35 18 225 21 63 0.001
T1 147 9 5 98 15 20
T2 193 24 13 112 5 39
T3 15 1 14
T4 7 1 1 1 4
LN 362 35 18 225 21 63 <0.001
Positive 81 14 6 27 13 21
Negative 281 21 12 198 8 42
Grade 362 35 18 225 21 63 <0.001
Grade | 42 1 38 1 2
Grade 11 159 10 5 123 4 17
Grade 111 161 24 13 64 16 44
CKS5 362 35 18 225 21 63 <0.001
Positive 40 35 2 3
Negative 322 18 225 19 60
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Table 3 shows the ranging of HER2+/ER activity in
different malignancy “basal-like” breast cancer cells. It
was demonstrated that increasing cases of grade 3 tumor
was associated with simultaneous change in luminal
A type / luminal B type ratio, in favor to “B” subtype,
whereas the expression of CK5, EGFR and Cyclin E ap-
pears practically by similar significance with smoother
linear distribution range.

The table data shows age-related increase in HER2+/ER
expression, which is more significantly apparent in patients
from 40-50 years age group and verifies the dominance of
basal-like and TNBC type tumors overall among all breast
carcinomas in younger patients.

Conclusion. The study results show heterogeneity of
histological and immunohistochemical profiles of breast
cancer for both TNBC and “basal-like” carcinoma sub-
groups. The latter is presented by negative phenotypes
for CK17, Cyclin E and HER2-, which indicates on poor
differentiation and respectively, poor prognosis for such
type of tumors. The primary classification, according to
basal differentiation markers and Cyclin E — EGFR fac-
tors according to actin and keratin levels, demonstrates
that simultaneous amplification of HER2/neu CK5/17 at
the background of high EGFR expression may be result-
ing from defected condensation of chromosomes and/or
separation of chromatids due to DNA-topoisomerase 2
malfunction (HER2/neu location) [11,19,20]. This scenario
actually served as the background for development of
new ASCO/CAP 2013 criteria, as opposite to the previ-
ous ASCO/CAP 2007 “discriminative” criteria from older
classification [14,21,22].

Taking into account all above mentioned, the immuno-
histochemical profile of “basal-like” type of breast cancer is
defined mostly by sensitivity to cytokeratins CK5,6/17 and
EGFR. In addition, the defected synthesis and activity of the
latter, which is actually observed in “basal-like” carcinoma,
leads to increased malignancy grade and mitotic activity,
which creates the phenotypic and group characteristics for
this type of carcinomas overall.

© GMN

EGFR 362 35 18 225 21 63 <0.001
Positive 58 17 6 23 6 6
Negative 304 18 12 202 15 57
Cyclin E 362 35 18 225 21 63 <0.001
Positive 75 19 11 18 6 21
Negative 287 16 7 207 15 42

Age 362 35 18 225 21 63 0,01

30-39 27 14 2 11

40-49 87 9 2 53 5 18

50-59 97 4 68 3 16

60-69 103 13 8 68 7 7

70-79 43 7 4 18 4 10

80-89 5 4 1
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SUMMARY

MOLECULAR BASIS OF EPIDERMAL GROWTH FACTOR RECEPTOR AND CYCLIN E EXPRESSION
INTERDEPENDENCE IN BASAL-LIKE SUBTYPE OF INVASIVE BREAST CARCINOMA

Mariamidze A., “*Gogiashvili L., “*Khardzeishvili O., 3Javakhishvili T., *Makaridze D.

!David Tvildiani Medical University; *Iv. Javakhishvili Thilisi State University,
A. Natishvili Institute of Morphology, 3Pathology Research Center, *Tbilisi State Medical University, Georgia

Aim of the study was the simultaneous assessment of
EGFR and Cyclin E in “basal-like” carcinoma group, in
order to establish their interactivity in the aspect of the age
and grade of the tumor, taking into account the common
parallel HER2+ samples. The study involved postoperative
and/or biopsy material (paraffin blocks) of 237 patients
from archived data, who were operated due to breast can-
cer (National Cancer Center of Thilisi, 2008-2012 years).

In TNBC group and “basal-like” tumor subgroup
expression of ESFR, Cyclin E and Cytokeratins 5/6 and
17 were shown advanced activity of processes and high
dependence to patients age.

Taking into account all above mentioned, the immuno-
histochemical profile of “basal-like” type of breast cancer is
defined mostly by sensitivity to cytokeratins CK5,6/17 and
EGFR. In addition, the defected synthesis and activity of the
latter, which is actually observed in “basal-like” carcinoma,
leads to increased malignancy grade and mitotic activity,
which creates the phenotypic and group characteristics for
this type of carcinomas overall.

Keywords: “basal-like” breast carcinoma, Cyclin E,
EGFR co-expression, malignancy grade.

PE3IOME

MOJIEKYJISPHBIE OCHOBbBI B3BAUMO3ABUCUMOI UMMYHO3KCITPECCUA
SIUIAEPMAJIBHOI'O ®AKTOPA POCTA U HUKJINH E ITPU «BA3AJIBHO-ITIOJOBHOM»
TUCTOJOT'MYECKOM BAPUAHTE UHBA3ZUBHOI'O PAKA MOJIOYHOM KEJIE3bI

"Mapuamuaze A.I., “Tornamsuiu JIL.E., “Xapazenmsuan O.M., }kapaxumsuiau T.3., *Makapuaze J1.C.

"Meouyuncxuii ynusepcumem um. /1. Teunouanu,; >Tounucckuil 20cy0apcmeeHHblll YHUGEpCUmen
um. M. [lrcasaxuweunu, Hnemumym mopgponozuu um. A. Hamuweunu,; >Llenmp uccredosanus namono2uu;
*Tounucckuil cocydapcmeenivlil Meouyunckuil ynueepcumem, I pysus

B nenax ycTaHoBIEHUsI HHTEPAKTUBHOCTH B IPYTIIE C
«0a3aTbHO-TIOI00HOID) KAPIIMHOMOI, C Y4ETOM BO3pacTa u
CTETIEHH 3JI0KaY€CTBEHHOCTH OITyXOJIU, IIPOBOJUIICS OJTHO-
BPEMEHHBIN aHaNN3, IPUHUMAINCh BO BHUMaHHE 00Iue
napauienbHbie 00pasusl HER2+.

HW3y4ena skcripeccust pelienTopa SuIepMaibHOTO (hakTo-
pa pocra, ukimHa E, v intokeparnnos 5/6 u 17 B onepariu-
OHHO/OMOTICMITHOM M apXMBHOM Matepuaie 237 MalueHToB,
ornepupoBanblx B OHLL 1. Tommucu (2008-2012 rr).

B niestoM, TpoitHOI HEraTUBHBIN PaKk MOJIOYHOM JKeNe3bl
(TNBC) u “6a3anpHO-110100Has” TOATPYIIIA TPOSIBIISIOT
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XapaKTepHYIO JUIsd HU3KOAU (D hepeHIMPOBaHHOI OITyX0JIn
UMMYHOTHCTOJIOTHYHYIO aKTHBHOCTB, OCOOCHHO y Tallu-
eHTOB B Bo3pacTe 10 40 ner. Pe3ynbTars! HccienoBaHus
CBUJICTENILCTBYIOT, YTO UMMYHOTHCTOIOTHUECKHIl Tpo-
¢bue «06a3aabHO-NI0I00HOI» KapIIMHOMBI OIPEACIISIETCS
yyBctBuTenbHOCThIO CK5/6 m ESFR, B TO xe Bpewms,
HapylIeHUe MPOorpaMMbl CUHTE3a U aKTUBHOCTH JAHHBIX
(haxTOpOB MPHUBOJUT K YCHICHHIO MHUTOTHYECKOW aKTHB-
HOCTHU U TIOBBIIIEHUIO CTENEHU MaJUTHU3AlUU, YTO CO3-
JnaeT (peHOTUIHYECKYI0 M TPYIIIOBYIO XapaKTepUCTHUKY
KaplXHOM JIaHHOTO THIIA.
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LINE-1 METHYLATION IN BLOOD AND TISSUES OF PATIENTS WITH BREAST CANCER

'Kankava K., 'Kvaratskhelia E., 2Burkadze G., 3Kokhreidze 1., “‘Gogokhia N., 'Abzianidze E.

Thilisi State Medical University, 'Department of Molecular and Medical Genetics;,
2 Department of Molecular Pathology; *Thilisi State Medical University, The First University Clinic,
“The First University Clinic, Department of Laboratory Medicine, Georgia

Methylation is one of the best-studied epigenetic al-
terations and it has long been investigated to contribute to
development of certain diseases. Role of methylation in
initiation and progression of different tumor types is very
well understood and accumulated evidences in this field
has led to development of methylation-targeting drugs for
cancer treatment, some of which have already got FDA
approval.

Methylation means adding methyl group to a DNA
molecule. In most cases the target of methylation is a
cytosine residue at CpG sites - where cytosine is followed
by guanine. These CpG sites are spread throughout the
genome being denser in some areas like gene promot-
ers and repetitive sequences. Gene promoter CpGs are
known to be hypermethylated, while non-coding regions
are generally hypomethylated in tumors. These changes in
non-coding DNA lead to genomic instability and facilitate
tumor progression [10,12,14]. Repetitive elements repre-
sent non-coding DNA, that comprise about 45% of genome
and are considered to contain about as much methylation
as the rest of the genome [4,9]. Several markers of global
DNA methylation are recognized repetitive elements be-
© GMN

ing very important among them [5]. Long Interspersed
Nuclear Element 1 (LINE-1) is the most widespread type of
interspersed repeats, transposition of which is known to be
associated with genomic instability. Generally it is consid-
ered that LINE-1 methylation reliably represents the global
DNA methylation level [12]. The LINE-1 retrotransposon
family is hypomethylated in many cancer types including
prostate, colon, gastric and esophageal cancers. Some
studies report hypomethylation to be a negative prognostic
marker [1,7,8,16].

Breast cancer is one of the tumors, that are being
thoroughly investigated to find epigenetic (especially
methylation-related) markers that could explain carcino-
genesis or development of specific tumor characteristics.
LINE-1 is involved in breast cancer development in many
ways - as a transposon altering the function of BRCA1 and
BRCAZ2 (genes, crucial for breast cancer development)
by insertion, being hyperexpressed [20] and by being a
target for hypomethylation [13]. Better understanding of
methylation effect in cancer can aid in early identifica-
tion and targeted management of tumors. Different breast
cancer types are found to have different levels of LINE-1
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methylation [11,12] and Her-2 amplified tumors have been
identified to have the lowest level of methylated LINE-1
sequences. This variable has been linked to breast cancer
progression as well [18]. The most significant decrease in
LINE-1 methylation was seen in transition from Atypical
Ductal Hyperplasia to Ductal carcinoma in situ.

Not only the tumor tissue itself is affected by epigen-
etic abnormalities in cancer patients. Methylation changes
have been detected in blood, CSF, urine, nipple aspiration
fluid [3]. These changes are difficult to investigate as they
are rarely specific for one or the other particular health
condition and may sometimes be confusing, misleading to
incorrect conclusions. That’s why extensive research is still
needed in this field. At the same time, it’s not clearly un-
derstood, whether the changes in methylation trigger tumor
development or happen as a result of disease effect. Cur-
rently there is some evidence supporting the idea of DNA
methylation affecting the individual risk for breast cancer
[4,5]. But there are still controversies, and it’s not yet clear
whether white blood cell (WBC) DNA hypomethylation is
associated with breast cancer [17]. DNA hypomethylation
has been described in many other health conditions, not
necessarily related to cancer. The relationship between
DNA methylation in blood and breast epithelial tissue is
not reliably proved to correlate [15]. Only a small number
of studies analyze methylation level in benign lesions, or
tissue, adjacent to tumors. Repetitive sequences (including
LINE-1) have been found to be much less methylated in
tumors compared to adjacent tissues [6].

The aim of our current research was investigation of
LINE-1 methylation in DNA extracted from the WBC of
patients with benign and malignant lesions of breast to
identify whether LINE-1 hypomethylation in white blood
cells really correlates with malignant nature of the tumor.
At the same time, we were interested in assessing LINE-1
methylation in both - blood cells and tumor cells of the
same patients. Another goal was identification of relation-
ship of LINE-1 methylation level with histopathological
parameters of tumors.

Material and methods. 35 breast cancer patients were
selected for the study. Selection criteria were as follows:
biopsy-confirmed diagnosis of invasive ductal carcinoma of
breast; no previous history of breast surgery; no preopera-
tive chemotherapy or radiation therapy. Patients fell into the
age range of 30-78 years. The women aged 25-50 admit-
ted to the hospital and operated for benign breast lesions
(fibroadenoma, fibrocystic disease, other cystic lesions,
sclerosing adenosis, lipoma, papilloma, benign phylodes
tumor) were selected as controls (total number - 11). Some
of these lesions were found to have duct epithelial changes
like apocrine metaplasia, columnar cell lesion and usual
ductal hyperplasia. All participants completed informed
consent forms. 6 ml peripheral blood was taken from all
members of study and control groups preoperatively. All
participants were operated. The extent of surgery was
determined by current clinical practice recommendations.
Two pathologists performed independent blind evaluation
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of morphological and phenotypic characteristics of the
tumor (expression of estrogen and progesterone recep-
tors (ER and PR), Her2neu and Ki67). The tumors were
grouped into molecular subtypes (luminal A, luminal B,
triple-negative and Her2-enriched). The grade of tumors
was assessed using Elston-Ellis modification of Scarff-
Bloom-Richardson grading system. ER and PR hormone
receptor status was evaluated using “H-score”, where tumor
expression intensity is evaluated as weak, moderate or
strong and overall score is obtained using the formula: 3 x
percentage of strongly staining nuclei + 2 x percentage of
moderately staining nuclei + percentage of weakly staining
nuclei. Detailed description and diagnosis were obtained.
Paraffin blocks of breast cancer tissue of most of these pa-
tients were obtained from the Pathology Department. DNA
was extracted from blood and tissue samples using QiAmp
DNA Mini Kit (Qiagen). We faced significant difficulties
in getting good quality DNA in appropriate concentration
from paraffin embedded tissues in most cases do to long
fixation. In the end not all patient specimen qualified for the
analysis. DNA was digested with Msel enzyme. The levels
of LINE-1 methylation were measured using commercially
available ELISA-based assay (Active Motif) (according to
manufacturer protocols). The appropriate standards were
used. Analysis was performed by evaluating and compar-
ing the optic densities (ODs) measured for each sample.

Level of LINE-1 methylation was studied in correla-
tion with tumor size, tumor grade, immunohistochemical
expression of estrogen and progesterone receptor status as
well as Her2neu amplification status and the proliferation
index (Ki67).

Data from each comparison were expressed as mean
+/- SD and statistically analyzed using Student T-test;
a P value <0.05 was considered significant. Correlation
between the variables was calculated using Pearson’s test.

Results and their discussion. LINE-1 methylation in
relationship to age.

There was no correlation between LINE-1 methylation
levels in blood and age of the patients in neither of the
study groups (Pearson’s correlation coefficient - -0.001 for
cancer patients; 0.16 for patients with benign lesions, -0.05
for complete cohort). This result came in discordance with
global hypomethylation levels which we studied earlier
in a small group of breast cancer patients to be associated
with advancing age.

LINE-1 methylation levels in tumor tissue VS blood

The methylation level was found to be significantly re-
duced in tumor tissues (0.97+/-0.34) compared to the WBCs
ofthe same patients (p=0.003) (Figure 1). As the number of
examined tissue specimen was smaller than that of blood
specimen, we considered calculating T-statistics for LINE-1
hypomethylation in all blood specimen VS tumor specimen
and got a higher significance level (p=0.0001). Tumor tissue
LINE-1 methylation did not correlate with neither of the
tumor characteristics. Correlation of LINE-1 methylation
in tumor tissue and blood of same patients was rather low
(Pearson’s correlation coefficient -0.41).
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Fig. 1. LINE-1 methylation levels (ODs) in blood of patients
with benign tumors (BB), blood of patients with malignant

tumors (MB), tumor tissues of patients with malignant
tumors (MT)

LINE-1 methylation levels in WBCs of cancer patients
VS controls

On average LINE-1 methylation was found to be
slightly lower in WBCs obtained from breast cancer
patients (1.76+/- 0.37) rather than patients with benign
lesions of breast (1.89+/-0.35), but it was not statistically
significant (p=0.32).
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Fig. 2. Mean +/-SD of measured ODs (representing LINE-1
methylation level) in tissue and blood samples from patients
with malignant tumors and blood samples from patients
with benign lesions

LINE-1 methylation levels in WBCs of patients with
different tumor characteristics

We failed to find any correlation of LINE-1 methyla-
tion level and tumor size (Pearson’s correlation coefficient
- -0.18), metastatic lymph node count (Pearson’s coeffi-
cient - -0.24), TNM parameters (Pearson’s coefficient for
T-category - -0.08; for N-category - -0.05), tumor stage
(Pearson’s coefficient - -0.19), tumor grade (Pearson’s coef-
ficient - -0.06). Presence of lymphovascular invasion was a
bit more negatively correlated with methylation level, but
it didn’t reach the signifficant score (Pearson’s coefficient
--0.45). Correlation of LINE-1 hypomethylation level with
ER and PR positivity status (positive or negative) was rather
low (Pearson’s coefficient - -0.22 and -0.39 respectively),
including the exact scoring results (H-score) into analysis
did not improve the results (Pearson’s coefficient - -0.36
and -0.22 respectively). Neither were Her2neu amplifica-
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tion or proliferation index significantly correlated with
LINE-1 methylation (Pearson’s coefficient - 0.09 and -0.004
respectively). LINE-1 methylation measured in blood
of patients with different molecular subtypes of tumors
showed slight difference, but no significant association of
LINE-1 hypomethylation with aggressiveness and didn’t
confirm preexisting data of LINE-1 hypomethylation in
Her-2 enriched tumors with statistical signifficance (Fig. 3).

Mean LINE-1 methylation (OD)

Her2-enriched
Triple-negative
Luminal B

Luminal A

2.5

Fig. 3. LINE-1 methylation levels (ODs) in blood samples of
patients with different molecular subtypes of breast cancer

It should be noted that since no correlations were proved
to be significant, almost all aggressiveness determining fac-
tors tended to have weak negative (not positive) correlation
with methylation level, meaning that overall blood samples
of patients with aggressive tumors could still be slightly
less methylated than those received from patients with more
indolent tumors due to overlapping of several parameters.

Conclusion. One most important conclusion that could
be driven from the results is that we could once again
confirm, that DNA in regions of repetitive sequences is
hypomethylated in cancer tissue. We assume that this can-
not be explained by difference in blood and tissue DNA
methylation level generally, as it is not a reported issue.
The input DNA amount was equalibrated for all samples,
so LINE-1 hypomethylation couldn’t be explained by low
DNA concentration. Still, we consider testing the breast
tissue not affected by tumor from cancer patients and tissues
from benign lesions for more precise analysis. But even is
these proposed settings some potential discrepancies are
awaited as are field effect of cancer-causing hypometh-
ylation and epigenetic alterations in benign lesions [19].

The relatively homogenous picture of LINE-1 methyla-
tion levels in WBCs of patients with benign and malignant
breast lesions question the possibility of using blood DNA
global methylation level as a marker for cancer risk. At the
same time, some lesions described in benign conditions of
the patients from selected group can bear some level of po-
tential for malignant transformation. This idea is supported
by the fact that the tissue of benign phyllodes tumor showed
the lowest level of methylation among controls. Therefore
analysis of reduction mamoplasty specimen could be more
relyable for making this conclusion.

Small difference in LINE-1 methylation levels in DNA
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extracted from blood of patients with malignant and benign
lesions could potentially reflect the impact of circulating
tumor cells (CTCs) and cell-free tumor DNA which based
on the technique used in this study were not separated
from DNA, extracted from WBCs. This small amount of
“contaminating” DNA could lead to the described small
and nonsignifficant difference in blood DNA methylation
levels. Hence, targeted DNA extraction from peripheral
blood mononuclear cells (PMBCs) should be considered.

The correlation of tumor tissue LINE-1 methylation
with histological and phenotypic parameters of the tumor
need to be tested further with a bigger study group, as tech-
nical difficulties related with working with DNA extracted
from FFPE tissues leaded to low number of investigated
cases.

In our study LINE-1 hypomethylataion in blood was
not found to signifficantly correlate with aggressiveness-
determining characteristics of the tumor. We suggest a long
term follow up of patients to rule out epigenetic alterations
in global DNA (and LINE-1) being an independent prog-
nostic factor for breast cancer patients [2].
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SUMMARY

LINE-1 METHYLATION IN BLOOD AND TISSUES
OF PATIENTS WITH BREAST CANCER

'Kankava K., 'Kvaratskhelia E., Burkadze G.,
3Kokhreidze 1., “Gogokhia N., 'Abzianidze E.

Thilisi State Medical University, ' Department of Molecular
and Medical Genetics, > Department of Molecular Pathol-
ogy, 3The First University Clinic; *Department of Labora-
tory Medicine, Georgia

Methylation is an epigenetic alteration proved to be
involved in many disease processes including cancer.
This change affects mainly gene promoters and repetitive
sequences in genome. Long Interspersed Nuclear Ele-
ment-1 (LINE-1) is a family of retrotransposons - repetitive
elements that modify gene activity and can themselves be
targeted by epigenetic mechanisms. LINE-1 methylation
level is a surrogate marker for global methylation. In many
conditions this parameter is found to be altered not only
in affected cell groups, but also throughout other tissues.
The aim of our study was to compare LINE-1 methylation
pattern in DNA extracted from blood of the patients with
benign and malignant breast tissue. In addition, we inves-
tigated correlation of LINE-1 methylation in blood and tis-
sues of same patients and relationship of all variables with
histopathologic and phenotypic characteristics of tumors.

Patients with biopsy-proved ductal invasive carcinoma
of breast and no preoperative chemo/radiotherapy were
chosen for the study group. Another pool of patients with
various benign breast lesions represented controls. Blood
samples from both group members were collected preopera-
tively. Tumor tissue sections were processed for pathology
report and part of remaining tissue was used for methyla-
tion study. LINE-1 methylation level was quantified using
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ELISA-based assay. It was analyzed in combination with
histologic and phenotypic tumor parameters and compared
between different tissues and different study groups.

LINE-1 was found to be significantly hypomethylated
in breast cancer tissue compared to blood. Blood samples
of patients with malignant tumors showed slightly lower
methylation level, than samples obtained from control group
members. Lymphovascular invasion was the only aggressive-
ness-determining factor that was found to be at least weakly
correlated with LINE-1 hypomethylation in blood.

We can conclude, that global hypomethylation mea-
sured by LINE-1 methylation level is significant in tumor
tissue. But there is no significant difference between LINE-
1 methylation levels in blood of patients with benign and
malignant breast tumors; therefor LINE-1 hypomethylation
in blood cannot be used as a marker for early tumor detec-
tion. Neither is it valid for determination of tumor behavior.

Keywords: LINE-1, methylation, global methylation,
breast cancer, blood.

PE3IOME

METUJNPOBAHUE LINE-1 B KPOBU U TKA-
HSXTAIUAEHTOB C PAKOM MOJOYHOM XKE-
JIE3BI

'Kankasa K.M., 'KBapauxeius E.B., 2bypkanze I M.,
3Koxpennze U., ‘Toroxust H.A., 'A63uanunze E.B.

I"Tounucckuii 2ocyoapcmeenviti. MEOUYUHCKULL YHUBED-
cumem, 'Oenapmamenm MOREKYIAPHOU U MEOUYUHCKOU
cenemury, *denapmamenm MONEKYIAPHOU NAMONIOSULL
llepsas Vnusepcumemcras Knunuxa, *oenapmamenm
aabopamopHoul meouyunsl, I pyzus

MeTtunupoBaHue SBASETCS SMUTCHETUYCCKUM W3-
MEHEHHEM, y4acTHe KOTOPOTO J0Ka3aHO BO MHOTHX
0O0JIE3HEHHBIX ITpolleccax, BKIIOYas paK. ITO M3MEHEHHUE
3aTparuBaeT MPEeUMYIIECTBEHHO IPOMOTOPHI TEHOB U MO-
BTOPSIOLIUECS MTOCIIEA0BATENbHOCTH B TeHOME. JITHHHbBIE
nucnepruposanubie moBropsl (Long Interspersed Nuclear
Element-1 - LINE-1) siBnsieTcst ceMeCTBOM PETPOTPAHCIIO-
30HOB - TOBTOPSIIOIINXCS 3JIEMEHTOB, KOTOPBIE U3MEHSIOT
AKTUBHOCTb T€HOB M MOTYT IHOJBEpPrarbCsi N3MEHEHUSIM
MOCPECTBOM SMUTEHETHYECKUX MEXaHN3MOB. YPOBEHb Me-
tunupoBanus LINE-1 aBnsierca cypporaTHbIM MapKepoMm
100aIbHOTO METHIIMPOBaHUsL. [10-BUANMOMY, BO MHOT'HX
ClIydasix 3TOT IapaMeTp U3MEHSEeTCs He TOJIBKO B IPYyIIax
MOPa’KEHHBIX KJICTOK, HO U B IPyTUX TKaHAX. Llenbio mpo-
BEJICHHOTO HCCIIEJOBAHMS SIBUJIOCH CPAaBHEHUE MOJEIH
metunupoBanus LINE-1 B IHK, n3BnedeHHoil u3z kposu
MAIMEHTOB C JOOPOKAaYeCTBEHHON M 3J0KAYECTBEHHOU
OITyXOJIBIO TPY/H, a TAKXKE U3yUEHHE KOPPEIILUN METHUIIN-
posanus LINE-1 B kpoBH 1 TKaHSX y TeX e MallUEHTOB U
B3aMMOCBS3b BCEX EPEMEHHBIX C THCTONATOIOTHYECKUMHU
U (PEHOTHITMYECKMMHU XapaKTePUCTHKAMHU OMYXOJIeH.
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Hcenenyemyro rpyImiy COCTaBWIN MALUEHTHI C IPO-
TOKOBOM MHBA3UBHOM KAapLUHOMOM MOJIOUHOH JKEJIE3Bbl,
MOATBEPKICHHOW OHorcueid, 1 0e3 npenonepanoHHoMl
XMUMHOTEpANK/Iy4eBoi Tepanuu. ['pynmna manueHTos
C pa3IMYHBIMHU JO0OPOKAYECTBEHHBIMHU MMOPAKECHUSIMHU
TPy COCTaBHJIa KOHTPOJIBbHYIO Tpymiy. OOpasibl KpoBH
y MpencTaBUTEICH 00CHX TPYII 3a0paHbl 0 OICPAIlHH.
OO0pa3sipl OMyX0JIeBOH TKAaHW HCIONB30BAIHUCH Ul HC-
CJIEI0BAaHUSl METUIMPOBAHUS. YPOBEHb METUIMPOBAHHUS
LINE-1 omnpenensuin xonndectBeHHO MeTtoqoM ELISA.
OH aHAJIN3HPOBANICS B COYETAHUH C THCTOJIOTMYECKUMH U
(heHOTHITUUECKUMHU ITapaMeTPaMH OITyXOJIH U CPABHUBAJICS
MEKIY PA3TUIHBIMU TKAHAMHU U Pa3IMYHBIMU UCCIIE0BaH-
HBIMH TPYyMIaMH.

Veranosieno, yto LINE-1 3HaunTEIbHO THIIOMETHIIN-
pyercsl B TKaHU paka MOJIOYHOM JKeJe3bl 110 CPAaBHEHUIO
¢ KpoBbl0. OOpa3ubl KPOBU MAIMEHTOB CO 3JI0Kaye-
CTBCHHBIMH OIYXOJIIMU MOKa3aJId HECKOJIbKO MEHBIIHI
YPOBEHb METHJINPOBAHUS, YEM IOJyUYEeHHBIE OT YJICHOB
KOHTpOJBbHOW rpynmnbl. OJHAKO dTa pazHUIA He Oblia
cTatucThdecku 3HaunMoi. JIumdococynucras nHBa3Ms
ObLIa €IMHCTBEHHBIM (PAKTOPOM, OIPEACIISIONINM arpec-
CHUBHOCTB, KOTOPBIH, MO-BUAUMOMY, OBLJI, MO MEHbBIIIEH
Mepe, c1abo KOppeIupoBaH C TMIOIUMETHIINPOBAHUEM
LINE-1 B xpoBH.

Takum 006pa3om, ciIeayeT 3aKIF0UYHTh, YTO II00aTbHOE
TUIIOMETHJIMPOBAHUE, U3MEPEHHOE METHIMPOBAHUEM
LINE-1, sBnsieTcst 3HAYUTEIBHBIM B OIyXOJEBOIl TKaHU.
TeM He MeHee, HET CyLIECTBEHHOM Pa3HULBI MEXKIY
ypoBHsiMu MeTuinpoBanus LINE-1 B kpoBu nmanueHToB ¢
JIOOPOKaYEeCTBEHHBIMU U 37I0KaYECTBEHHBIMHU OITyXOJISIMU
MoJIo4HOM xene3sl. [ unmometnnuposanue LINE-1 B kpoBu
HeJb3sl UCIOb30BaTh B KaUeCTBE MAapKepa PaHHEIo Bbl-
SIBJICHUSA OITyXOJIM. A TaKoKe 3TOT MapaMeTp He MO3BOJISET
OIPEIEIIUTD IIOBEICHUS OIIyXOJIH.

6gboydy

LINE-1 056303©09360069d0l  dgmogo@gds  dgdyls
JOOMmMOo  ©oogoEgdgmo 3530963900l Lolbanls
s Jlemgoando

'J 3963080, "9- ggoBo3bges, 7. dydgady,
0. 30bMgody, *b. gmambos, 9. 56bosbody

ndo@obols Lobgendfogem Lsdgwozobm  ¢bogge-
bo@Bg®0,'Imegsneg@o ©s Lodgooobom 896930400
©9350E5dgb0; 2dm@g39@9@0 Jsnmemmaools ©g-
3503539605 *30039e00 Lobogg@lodgdm jeobogs;
famsdm@sAmeogmo  dgeoEobols ©g3s®@edgbdo,
LoJo®mggaom

dgmomodgds 9309690053900 3gEom g,
Amdgol dmbsfomgmds s@oghmo ssgsmgdols
30m39Ldo gdgl swo® 0fg39L. gl Mmoo oo
doMmomose 396930l 3MMIMEM@ OLS s 2gbmdols
3bdgmAgds© Mobdodpggmmdgdls dmoiegl. yddgano

111



063 geL3gabyao dodmgymo g gdgb@o-1 (LINE-1)
200l MgAOHMEOSbL3IMDMbYd0l mxobo - gBM-gHmo
3obdgm@gdoeo msbd0dpgzdimdols Bo 3o, Hmdgeocy
330l 496980l 5JB0gmdsl. mogow o3 Hodols geo-
99960900  93029b9B0gaM0 3geroggdgdols bdomo
Lodobbgs. LINE-1 dgmogmodgdols ©mbg @96mdols
3mdsgy@o dgmogo@gdol ‘dglsgsligdgeno do® gg-
0o, IH5go@0 damIo®gmdols @AM gl 3o®sdg@mo
0330905 >G> dbm@me ©sbosbgdym gxGgoms

X39890d0, o0sdge bbgs Jlmgoegddoi. ggergaols
dobobo ogm LINE-1 8gmogmodmgdols byg@smols dg-

oM gds d7dgl ggmogmgoligdosbo s sgmgoligdosbo
5bosbgdgdols 3Jmbg 353096@ 900l Lolbenowsb
3odmymagoen  ©bd-do. sdo@Ggdom, Jglfogeogos
LINE-1 3gmogo@gdols gmdgamsios 35309b@ms
Lobbando s Jlmgoagddo s gggems 3oModg@co
aobbognygaos Lodlogbols dJobEm3smmemyoy® ©s
59bm@039@ Joboslbosmgdagdbmsb jogdom do.

330 930Lomgols ‘dgo@bs 353096@ 9d0,GmIgemsz
b005Lo0m EsYEa0bsm dydyl obgsboydo weyd-
OO0 goM306mS s M3gHS3053Py Jodommg@ados
ob MoE0o309m0 MgMa3os oG hoGotgdosm. Uo-
3MbA®MEMm x50 ©o3md3e g]@ws 35309b6@gb0m,
OMIgEmoi sLa0bosm dydyl Lbgsslbgs @Go-
30l 390omgoligdosbo sbosbgds. m3gMmsosdwmy
‘dgadmgos 35309b@go0bs s Logmb@Omeanm
x990 {936950L Lolbanol bodydgdo. Lodbogbols
Jbmgogmo  @sdydogos JolGm3smnmemyoyto dg-
aoligdolomgol s wombgbogno Jlmgoeols bofoano

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

2odmygbgoge ogm dgmogmocgdol ggegzolbomgol.
LINE-1 0056808093000l dgmognodgds ‘dggobiog-
g0 90 ELISA-©o939dbgdgeno dgmmeom. gl genswo
‘dggobos Lodlogbol JolEmdm@ygmemaoy®  ©s
396mF0 396 Joboliosmgdbagdmsb jmddobs0sdo,dg-
s@Es bbgswslbgs Jbmgoengdolis s Lbgowslbgs
bogaegso  xa98900L  podmggaggon  do@gogero
dmbozgdgdo.

‘9099035 godmeganobs LINE-1-0l Lo {dybem do-
3mdgomogodgds ddyl jooml Jimgoando Lolbeomsob
‘dgomgdom. sgmgoligdosbo Lodlogbol d]mbyg 3s30-
963900l Lolbeools 60dydgddo dgmogromgdols mby
330090 hodmygemgomes LsjmbGmmmm xygaol
Sbogrmyoy® dmbszgdl. godgmgsljgegdo 0bgsbos
04m 5aM9bogemdol 3obdlsbwgMgemo ghmowgHmo
BoJBM@0,Omdgemoiz bgl@oe 3mmgeodgoos Loliben-
‘do LINE-1-0ls 30 3mdgmogmotgdslmasb.

bgdmm Jdgmoesh asdmdpobodyg sg3Bdm@mgdo
551336056, MMI Jo3mIgmogomgds, Fgaslgdsy-
goo LINE-1-0l dgmogo@gdols @mboli dobgogom,
360dgbgermgbo@ s@ol  godmbs@yeo  Lodlogby®
Jumgoendo. mgdie, 5O sOLgdmdl Lo@{dybm yob-
Lbgoggds dydyl ggmomgoligdosbo s sgmgolyg-
3060 ©sb05bgogd0ls 3jmby 353096 9d0L Lolibendo
dgmomo@gdols ©mbggdl dm@ol. dglodsdobow,
Lolbeodo LINE-1-0l do3mdgmogmomgds o6 ‘dgo-
dengds godmygbgdge 0dbsls Lodlogbols s@gyemo
9B gdaoobomgol s oM Lodlogbol dmbsgmeo-
bgemo Ji3930L dggnobgdolomgols.

POLYMORPHISM PREVALENCE OF TLR 9 TYPE GENE IN PATIENTS
WITH CHRONIC FORMS OF EPSTEIN-BARR VIRUS-INFECTION

"Lyadova T., 'Ognivenko O., °Rzhevska O., Zagorodneva O., 'Volobueva O.

"V.N. Karazin Kharkov National University, Kharkov, *Kharkov Medical Academy
of Post-Graduate Education, Kharkov, Ukraine

Today it is known that immune reply at infectious agent
presence in a human organism depends on congenital im-
munity factors of hereditary defense system from pathogens
[1-3]. Toll-like receptors (TLR) are the main signal receptors
expressing in the middle of the cells and on cells surface:
neutrophils, macrophages, endothelial and epithelial cells,
dendritic cells as well as natural killer [2-4]. In mammals 11
TLR are described, 10 from which are met in human organ-
ism. Effector cells of congenital immunity express all 10
types of TLR each of which is connected with specific ligand
[3]. Numerous experimental researches as well as accumu-
lated results from clinical practice testify convincingly to the
key role of Toll-like receptors in pathogenesis of immune-
pathological diseases [4-6].
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Recognition of bacterial structures (polysaccharides,
lipoprotein, flagellin, etc.) takes place through the activa-
tion of TLR-1, 2, 4, 5 and 6 [3]. Four TLR receptors are
able to recognize nucleic acids, meaning TLR-3, 7, 8 and
9, TLR-7 and TLR 8 recognize their own and virus single
stranded RNA while TLR-9 connects unmethylated DNA
of bacteria. TLR 3 is able to recognize double stranded
RNA of viruses that is why the given receptor plays a key
role in anti-virus immune reply [3,5,7].

All genes of TLR 9 subfamily are encoded by two ex-
ons. Amino-acid sequences TLR-7 and TLR-8 have 72.7%
of similarity, while they are encoded by the genes similar
in 42,3% and located on X-chromosome (Xp22). The gene
TLR-9 on 3 chromosomes short shoulder (3p21.3) and co-
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herent with such genes as MYD88 and CAMP are in the re-
gion containing genes of tumor growth [2]. Protein products
of all mentioned above genes play a great role in congenital
immunity reactions both in direct defense (LL-37) and in the
process of signal transfer into cells (MyD88, NF-kB).

Lately the works on TLR-2 and TLR-9 genes polymor-
phism association with infectious diseases appeared. Such
TLR-2 gene polymorphism as Arg753GlIn, T597C are evi-
dently associated with the infection caused by Candida al-
bicans, M. tuberculosis, and other pathogens [8, 9, 10, 11,
12]. The TLR-9 G1174A, G1635A, A2848G genes poly-
morphism are associated with system lupus erythematosus,
infection caused by AIDS virus and other diseases [8]. The
mentioned above polymorphisms are located both in LRR-
domain of TLRs, which recognizes the pathogen, and in
TIR-domain which takes part in signaling into the cell.

A number of studies demonstrated the role of TLR
in pathogenesis of Lime disease. Borrelia lipoproteins,
OspA in particular, are potential activators of inflammato-
ry reaction due to their connection with CD14 and TLR-2
macrophages. At the result of this process the induction of
macrophage mediated anti-inflammatory cytokines secre-
tion by TLR-2, TLR-6, TLR-1/2, TLR-5, TLR-9 receptors
takes place. Dimers of TLR-2/TLR-6, TLR-2/TLR-1 re-
ceptors through the recognition of triacylated lipoproteins
such as Borrelia burgdorferi OspA, flagelin, peptidogly-
cans and zymosan, take part in activation of NfkB nuclear
transcriptional factor [2,3,8,9].

Edyta Paradowska with co-authors, 2016, studies
the genes (-1237T/C, rs5743836; -1486T/C, rs187084,
1174G/A, 1rs352139; and 2848C/T, rs352140) polymor-
phism among 72 children with CMV-infection in their
work. The authors proved the increased frequency of
TLR-9 -1486 T/C and 2848 C/T heterozygote genotypes
among babies with CMV-infection in comparison with
non-infected cases. Heterozygote variants of these two
SNP exceeded the risk of CMV morbidity among chil-
dren. The received data prove that TLR-9 -1486 T/C and
2848 C/T polymorphisms can be the genetic risk factor of
the infection caused by CMV development [14].

But the studies concerning prevalence of various types
of TLR genes polymorphism in patients with EBV-infec-
tion were carried out inadequately in modern literature.

Aim of the study - investigate -1486T/C polymor-
phism frequency of the gene TLR-9 in patients with
chronic forms of EBV-infection.

Material and methods. The work was carried out at
the department of general and clinical immunology and
allergology of the medical faculty of V.N.Karazin Kharkiv
National University and clinical bases of the department
in 2009-2016 within the framework of scientific-research
theme “The study of immune, autoimmune and metabolic
violations role in pathogenesis and consequences of the
infectious process caused by herpes-viruses”, the Ne of
state registration is NeO112U005911.

All the patients were done accepted and special bio-
chemical studies: blood and urine clinical analysis, bio-
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chemical studies in disease dynamics.

The serum of the patients with EBV-infection, received
at the pick of the disease, served the material for the study.

For EBV DNA excretion by PCR method with the re-
verse transcription with hybridization-fluorescent detec-
tion of amplification products reagent kit «Amplisense»
(Russia) was used. DNA excretion from the samples was
carried out with the help of the kit for DNA revealing of
the «Miniprep» (Silex M, Russia) firm using DNA sorp-
tion method on the sorbent according to Boom R. and co-
authors., 1990. DNA amplification was carried out using
the kit «DNA amplification» (Silex-M, Moscow) on the
BIC amplifier.

5’-GAGGACAACGAAATCCTGTTGGGCA-3’,

5’-GTCGACGGTGGAGATACTGCTGAGG-3".

DNA primers to genes-targets were selected using the
GeneRunner v.3.0 program and synthesized by the firm
«Litex» (Russia).

Electrophoresis separation of amplicons was carried
out by the method of horizontal electrophoresis in the di-
rection from cathode (-) to anode (+) in 3% agarose
gel under 10-15 V tension on 1 sm of gel. 1x tris-
acetate (TAE) buffer was used for electrophoresis which
was prepared from 50x TAE buffer (0,04M tris-ace-
tate, 0,002M EDTA, pH=8,3). Gels were stained by
1% ethidium bromide solution. DNA fragments analyzed
came out in the way of red strips upon irradiation by UV-
light with 310 nm wavelength.

The results of the study were processed by the method of
variation and correlation statistics using «Statistica 10.0 for
Windows» program. Arithmetic averages (M), mean square
deviation (), mean error of the arithmetic mean (m) were
calculated for each variation series. Methods of parametric
and non-parametric statistics were also used. Quantitative
and qualitative analysis of intrasystem and intersystem cor-
relation connections were carried out with the use of correla-
tion structures method and Vald sequential analysis. The al-
lotment of the genotypes was defined using Hardy-Vineberg
law, the law of population genetics, allowing to estimate the
population risk of genetically-determined diseases as each
population had its own set of allele fund and, consequently,
different frequency of unfavorable alleles. The allotment
of polymorphic genotypes under study was verified on the
conformity to Hardy-Vainberg balance with the help of 2
criterion.

Results and their discussion. Chronic Epstein-Barr
virus infection (CEBV) diagnosing was carried out on
the basis of clinical manifestations, complaints and re-
sults of the laboratory studies. The study included 183
patients with CEBV. Clinical symptoms proving the ac-
tivity of virus infection were taken into account: fever,
lymphadenopathy, presence of chronic inflammatory
hearths in oropharynx and nasopharynx, asthenization
symptoms. Besides expressiveness and peculiarities of
mononucleosis-like syndrome were estimated as well as
concomitant pathology manifestations were considered.
The choice criteria of the patients in the group with CEBV
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Table 1. Allotment of the examined according to the age and sex, absolute number, (%)
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Patients with CEBV (n=44) Control (n=40)
Age, years men women men women
abs. % abs. % abs. % abs. %
18-24 4 21,1 7 28 10 454 50
25-34 10 52,6 10 40 27,3 27,8
35-44 5 26,3 8 32 6 27,3 22,2
Total 19 432 25 56,8 22 55 18 45

was the presence of the following complaints: fast fati-
gability, general weakness, emotional lability, depression
states, insomnia, headache, algidity, discomfort in throat,
muscle pain. In clinical examination much attention was
paid on magnification of lymphatic nods, low-grade fever,
hyperemia of the oropharynx. Hepatosplenomegaly was
marked in separate patients.

The most frequent clinical syndrome among the patients
with CEBV was the asthenovegetative one which manifest-
ed in complaints of general weakness in 69%, fast fatigabil-
ity — in 73%, headache — in 85%, insomnia - in 45% and
airway damage in the way of tonsillitis and pharyngitis more
than 4 times a year - in 72%. Lymphadenopathy syndrome
was met in 121 patients with CEBV. Lymphadenopathy is
mainly characterized by anterior and exterior cervical lym-
phatic nods magnification. Clinical symptoms of arthralgia,
mialgia, neuralgia and meningeal symptoms were diagnosed
in 49,7% of the patients with CEBV. The syndrome of long
subfebrile condition was characterized by temperature fluc-
tuation during a day from 37,2°C to 37,5°C and was found in
90 patients with CEBV. And only in about 10% of cases the
hepatolienal syndrome was proved in the given category of
patients. In most of the patients the data of clinical examina-
tion proved the polymorphysm and non-specific character of
clinical manifestations, though they were characterized by
durability and continuance.

Valacyclovir in 1000 mg 3 times a day in various
groups and immunomodulator allokin-alpha in 1,0 ml
subcutaneously once in two days (6 injection for the
course) were used as etiotropic therapy. The effectiveness

1684 11%

of the carried out therapy in patients with EBV-infection
was estimated on the basis of clinical data, achievement
of biochemical, laboratory and virology remission (disap-
pearance of EBV DNA or decrease of viremia level).

The indices in clinical blood analysis were character-
ized by normal content of leukocytes which comprised
in average 5,7+1,9 x 109/1. In more than 2/3 of the pa-
tients with CEBV lymphocytosis were found in 64,7%
and monocytosis (62,4%, consequently). The percentage
content of lymphocytes in average comprised 39,5+2,1%,
monocytes — 11,3+0,9% consequently.

The study in definition of polymorphism of -1486T/C
polymorphism of the gene TLR-9 was carried out in 44
patients with CEBV. Among them women — 25 (56,8%),
men — 19 (43,2%) at the age from 18 to 44 years old. Av-
erage age comprised 24,242 4 years old at a range from
18 to 44.

Allotment of the patients and healthy persons according
to the age and sex are presented in Table 1.

The following genotypes — 1486T/C of the gene TLR-
9 - TT, TC, CC were received as a result of molecular-
genetic examination of 33 patients with CEBV and the
patients of the control group.

Allotment frequency of the revealed genotypes
-1486T/C SNP of the gene TLR-9 in patients with CEBV
was the following: TT genotype— 11% (5 patients), TC —
73% (32 patients) and CC — 16% (7 patients). In patients
of the control group the wild type of TT genotype was
found in 40,0% (16 patients), TC heterozygous genotype -
in 45,7% (18 patients), while homozygouse CC genotype
was found in 14,3% (6 patients).

15%

3%
OTT M@TC OCC

1

45%

OTT ®TC 0OCC

2

Fig. 1. Frequency of separate genotypes -1486 T/C of the gene TLR-9 in patients with CEBV (1)
and control group (2)
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Table 2. 1486 T/C genotype of the gene TLR-9 — TT, TC, CC, P (%) + o occurrence frequency

TLR-9 rs187084 C/T Patients with CEBV (n=44) Control (n=40)
TT 114317 40+49
TC 73+44° 45450
CC 16437 15436

note: * Reliable probability from the control group is on the level p<0,05

Table 3. Allotment of the genotypes frequencies -1486 T/C of the gene TLR-9 in patients with CEBV

TLR-9Cl/."sl“187084 (I;;l;tll;e\r,lt(snz;t“h) C(:::‘t‘g;l Fisher criterion Ol:aiti):)ds 95% CI
TT 5 (11%) 16 (40%) p<0,05 0,19 0,06-0,59
TC 32 (73%) 18 (45%) p<0,05 3,26 1,3-8,1
CC 7 (16%) 6 (15%) p>0,1 1,07 0,33-3,5

It should be mentioned that CC homozygote genotype
was verified with almost the same frequency among the
groups of the patients under study — 16 and 15%, conse-
quently, while TT homozygote type, on the contrary, was
more frequently registered among the patient of the con-
trol group— 40% versus 11%. Verification frequency of
TC heterozygote genotype was more frequently verified
in the group of patients with CEBV — 73% versus 45%.

The occurrence frequency of -1486T/C genotype of
the gene TLR-9 - TT, TC, CC in percentage (P) + ¢ and
the results of Student t-test are presented in Table 2.

As it is clear from the table the occurrence frequency of
TT genotype -1486T/C of the gene TLR-9 differed by sta-
tistical probability in comparison with analogue data of the
control group and comprised 11431 versus 40+49 (p<0,05).
The occurrence frequency of TC genotype — 1486T/C of the
gene TLR-9 did not differ by statistical probability from the
control group indices — 73+44 versus 45+50 (p>0,05). Fre-
quency occurrence of CC genotype -1486T/C of the gene
TLR-9 did not differ by statistical probability from the con-
trol group indices - 16+37 versus 15+36 (p<0,05).

The allotment of occurrence frequencies of the geno-
types for the patients with CEBV and the patients of the
control group according to the results of the statistical
analysis are presented in Table 3.

Analyzing the occurrence frequencies allotment of -1486
T/C genotypes of the gene TLR-9 in patients with IM statisti-
cally significant differences of the level p<0,05 were stated for
TT and TC genotypes in the group of the patients with CEBV
and the control group. Thus, for homozygous TT genotype this
index comprised 11% versus 40% (p<0,05), for TC genotype
- 73% versus 45% (p<0,05), while for CC genotype the allot-
ment of frequencies had no statistically significant difference
in comparison with the control group indices and was found
with the same frequency in the groups of the patients under
study - 16% versus 15% (p>0,1).

According to the calculated index of the odds ratio
chance of the presence of heterozygous TC genotype
in the genome of the patients with CEBV is specific for
the patients with CEBV (CI:1,3-8,1 i OR=3,26, conse-
quently) allowing to estimate it as a positive association
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in comparison with the received indices for homozygous
TT types (CI:0,06-0,59 and OR=0,19, consequently) and
CC genotype (CI:0,33-3.5 and OR=1,07, consequently),
which are estimated as a negative genotypes association
with chronic forms of EBV-infection.

The analysis of the received results of -1486T/C
polymorphism of the gene TLR-9 allowed the detection
of three main genotypes — TT, TC, CC. The study of the
occurrence frequency of separate genotypes revealed the
dominance of TC genotype in comparison with homozy-
gous TT and CC genotypes. The study of occurrence fre-
quency allotment of -1486T/C polymorphism of the gene
TLR-9 for various genotypes demonstrated the specificity
of changes for TC genotype in patients with CEBV and
absence of such ones for TT and CC genotypes.

Our research as for 1486 T/C TLR-9 polymorphism
detection associated with chronic forms of EBV-infection
confirms an important role of TLR-mediated signal in
pathogenesis of the given disease which is necessary for
genetic background detection connected with the disease
course and possible CEBV consequences. Just these very
aspects will make the detection of risk groups possible
among the patients and to conduct apropos therapy.

Conclusions. The following conclusions allowed the
statement of the following:

1. It was proved that -1486T/C polymorphism of the
gene TLR-9 is found more often in patients with CEBV.

2. The allotment of occurrence frequencies of -1486T/
C polymorphism of the gene TLR-9 allowed the estab-
lishment of TC genotype association with chronic forms
of EBV-infection.
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SUMMARY

POLYMORPHISM PREVALENCE OF TLR 9 TYPE GENE IN PATIENTS
WITH CHRONIC FORMS OF EPSTEIN-BARR VIRUS-INFECTION

"Lyadova T.,'Ognivenko O.,?Rzhevska O., 'Zagorodneva O., 'Volobueva O.

'"V.N. Karazin Kharkov National University, *Kharkov Medical Academy of Post-Graduate Education, Ukraine

The aim of the study - to determine the TLR-914 T/C
gene polymorphism in patients with CVEB caused by
Epstein-Barr virus.

Research for the determination of polymorphism -
1486 T/C TLR-9 gene was performed in 44 patients with
chronic forms of the VEB infection. DNA isolation from
the specimens was performed using a kit for DNA extrac-
tion by the Miniprep Company (Siles M, Russia), using
the sorption assay technique of the sorbent. Polymorphic
region -1486 T/C, rs187084 of the TLR9 gene was stud-
ied by real-time PCR amplification by determining the
length of the restriction fragment-PCR using restriction
enzymes Ncol and oligonucleotide primers.

The analysis of the results of the 1486 T/C polymor-
phism of the TLR-9 gene revealed three main genotypes -
TT, TC, CC. Investigation of the frequency of occurrence
of individual genotypes revealed the dominance of the
genotype TC, compared with the homozygous genotypes
of TT and CC. The study of frequency distribution of the
TLR-1486 T/C gene polymorphism for different geno-
types demonstrated the specificity of changes in the TC
genotype in patients with HEBV and the absence of such

for the genotypes of TT and CC.

Keywords: chronic Epstein-Barr virus, Toll-like recep-
tors, polymorphism, prevalence.

PE3IOME

PACITPOCTPAHEHHOCTbDb NOJIUMOP®U3MA I'EHA TLR 9 TUITA
Y BOJIBHBIX XPOHUYECKNMHA ®OPMAMMU BOB-UHOPEKIIUN

Ulsinoa T.W., 'Oruusenxo E.B., *PxeBckast O.A.,3aropognesa O.B., 'Bosiooyesa O.B.

Xaporosckuil hayuonanvuviil ynusepcumem umenu B.H. Kapasuna;
2XapvKo6cKas MeOUYUHCKAsE AKA0eMUsi NOCLEOUNIOMHO20 00pa306anus, Ykpauna

Llens nccnenoBaHusi - ONpeJesieHne YacTOThI MOJH-
Mopdusma -1486 T/C rena TLR-9 y narueHToB ¢ XpOoHHU-
yeckuM Bupycom DmireriHa-bappa (BOb).
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HccnenoBanue 1O ONpENENICHHIO  TMOTUMOPU3-
Ma -1486 T/C rena TLR-9 npoBeneHo 44 mar@ieHTam C
xpoHuueckumu popmamu  BOb-undexunun. Boiaene-
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nue JTHK u3 06pasiioB mpoBOAMIIM C MOMOIIBI0 Habopa
¢bupmbl «Mununpen» (Cunexc M, Poccust), ucnosnb3ys
meroauky copbunu JIHK nHa copGenre. ITomumopdHsblii
peruon -1486 T/C, rs187084 rena TLRY wusyuaincs my-
tem ammuinukanuu [TIP B peanbHOM BpeMeHN METOIOM
orpezeseHus JUIMHbl (pparmenToB pectpukiun [P ¢
UCIIOJIb30BAaHUEM PECTPUKIIMOHHOTO 3H3uMa Ncol u onu-
TOHYKJICOTH/IHBIX MpaiiMepoB.

AHamM3 TIOMYy4YCHHBIX PpE3YyNIBTaToOB  MONIUMOphU3Ma

-1486 T/C rena TLR-9 no3Bonmi BBISBUTH TPH OCHOBHBIX
renoruna — TT, TC, CC. HMccnenoBaHue 4acToOThl OT/IC/b-
HBIX T€HOTUIIOB BBISIBUIO JIOMMHHpOBaHHE reHotuna TC
B cpaBHeHMH ¢ romosurotHeiMHM reHotunamu TT u CC.
W3yuenne pacrnpeneneHusi 4acToT BCTPEUaeMOCTH IOJIH-
Mopdusma -1486 T/C rena TLR-9 st pa3HbIX FeHOTUIIOB
MOKa3aji0 CICHU(PUIHOCTh U3MEHEeHU it reHoturna TC
y OonbHBIX XpoHHYecKUMH (Gopmamu BOb-undexnyun n
orcyTcTBHe TakoBbIX 1 reHotunoB TT u CC.
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SPECIFICITIES OF ENDOMETRIAL PROLIFERATION/STEM CELL INDEX DISTRIBUTION
IN ENDOMETRIOID CARCINOMA OF DIFFERENT GRADE OF MALIGNANCY

Kikalishvili N., Beriashvili R., Muzashvili T., Burkadze G.

Tbilisi State Medical University, Georgia

Endometrial neoplasia is the most common malignant
tumor of female genital system in developed countries, be-
ing estrogen-dependent in 80-85% of cases. The incidence
of endometrial cancer has increased in the last years and
despite advances in diagnosis and treatment, the death rates
have steadily been increasing over the past 20 years. There-
fore aspects of endometrial cancer development, patho-
genesis and effective treatment is especially urgent to this
day, especially as much of the risk for endometrial cancer
development is influenced by the environment and lifestyle
[1,2]. Despite wide scientific interest several aspects of the
mechanism of carcinogenesis in the endometrium remains
unclear. Associations with genetic variation and mutations
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of cancer-related genes have been shown, but these do not
provide a complete explanation [19].

Endometrial changes are in correlation with cyclic changes
of estrogen and progesterone in reproductive age and
gradual reduction/cessation of production of these hor-
mones accounts for proliferative or atrophic changes in
perimenopause and postmenopause age. Therefore, most
of the risk factors for the development of endometrial tu-
mor are directly or indirectly related with estrogen, which
is particularly actual in females with overweight and the
females taking estrogen replacement therapy for treatment
of infertility or other pathological conditions [4,5].

At one time, a classic phenotypic characteristic was thought
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to exist for a woman who would develop endometrial can-
cer. This phenotype included patients who were obese, nul-
liparous, and anovulatory in many instances. More recently,
the existence of two different clinicopathological types of
endometrial cancer was appreciated in Endometrial cancer
(EC). Estrogen-related EC (type I) develop in both pre-and
postmenopausal women, and include endometrioid type and
low cellular grade. In type I EC, estrogen receptor (ER)
is expressed. This type of EC is frequently preceded by
endometrial hyperplasia and carries a good prognosis. The
first type occurs in women who fall into the classic category.
These women are obese and have hyperlipidemia, signs
of hyperestrogenism, uterine bleeding, infertility, and late
onset of menopause. These patients tend to be obese, nul-
liparous, and have well-differentiated superficially invasive
cancers that are sensitive to progesterone. They have a very
favorable prognosis, and extrauterine disease is unusual in
this group of patients. Fortunately, most women with endo-
metrial cancer are in this category. Type II non-estrogen-
related ECs occur more in postmenopausal women. They
are non-endometrioid types (mainly papillary serous or
clear cell carcinomas), without associated hyperplasia. Type
IT ECs are negative for ER and progesterone receptor (PR)
and have high cellular grade and poor prognosis [17,19].
Endometrial stem cells take the special place among so-
matic stem cells of female reproductive system, since their
essence and nature still remains unclear — cellular complex-
ity of endometrium, its hormone-dependence and cycling
remodeling makes the study of endometrial stem cells
exclusively complicated [3]. It was found out that namely
endometrial stem cells have especially high proliferative
capacity and can preserve totally stable karyotype even
after 40-times division, whereas the mean time for their
division is 20 hours, being two times lower than the divi-
sion time index for bone marrow stem cells [10,11]. Their
retrieval is much less invasive and therefore, they carry
the potential for becoming powerful instrument both in
clinical-diagnostic as well as therapeutic tools, in addition
they can play important role in tissue regeneration and
reconstructive therapy [20].

Consequently, the detection of endometrial stem cells
and identification of their location in the complex cellular
hierarchy still remains challenging. Further study of en-
dometrial stem cells will clarify their role in gynecologic
pathologies associated with hyper-proliferative states of
endometrium [9]. This will not only improve the under-
standing of pathogenesis of such conditions as endometrial
hyperplasia, endometriosis/adenomyosis, endometrial car-
cinoma, but also will greatly support to the development of
new treatment approaches and strategies for these condi-
tions, using the direct targeted therapeutic agents [12,16].
Endometrial neoplasia by itself, the different grades of
endometrial carcinomas tend to have different behavior
and therefore, different outcomes, which, in addition to
histoarchitectonic criteria, should include the stem cell and
proliferative characteristics of endometrial tissue.

Taking into account all of the above mentioned, we think
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it would be interesting to detect the relationship between
stem cell distribution specificities and proliferative activ-
ity in endometrial carcinoma, which could become one of
the possible assisting diagnostic criterion in morphology
diagnostic algorithm. The study of proliferative/stem cell
index will allow the adequate assessment of hyperplastic
and neoplastic processes ongoing in endometrium, also
to identify the role of proliferative/stem cell index in the
progression of neoplastic processes in endometrium.

The aim of our study was to explore the specificities of
endometrial proliferative/stem cell index distribution under
endometrioid carcinoma of different grade of malignancy.

Material and methods. The study represents a retro-
spective research. The coded and depersonalized material
data from Acad. N. Kipshidze Central University Clinic was
used in the study. 3 study groups (49 cases): 1* “Endome-
trioid Carcinoma Grade 17 (14 cases - 1.1 Reproductive
age 15-44 years [WHO Women Healht, Fact Sheet No3346
Updated September 2013]; 1.2 Menopause age 45-55 years;
1.3 Post menopause age 56 and more years), 2" “Endo-
metrioid Carcinoma Grade 2” condition (23 cases - 2.1
Reproductive age 15-44 years; 2.2 Menopause age 45-55
years; 2.3 Post menopause age 56 and more years); 3" “En-
dometrioid Carcinoma Grade 3” condition (12 cases - 3.1
Reproductive age 15-44 years; 3.2 Menopause age 45-55
years; 3.3 Post menopause age 56 and more years) were
selected from routine histopathologic tissue specimens of
uterus. Hematoxilyn-cosin technology and immunohisto-
chemistry with proliferation marker ki67 (K2 bond RTU
primary, Novocastra) and stem cell marker CD146 (rabbit
polyclonal antibody, MUC18, Zytomed Systems GmbH)
was performed in the study on 4um sections of formalin
fixed, paraffin embedded tissue samples. Following depar-
affinization and rehydration of the tissues sections, antigen
retrieval was performed at 100°C for 20 minutes with
Tris-EDTA buffer, pH 6.0. Endogenous peroxidase was
blocked with 3% peroxide for 5 minutes. Primary antibody
detection was carried out using a polymer system (Bond
Polymer Refine Detection, Leica). Staining development
was achieved by incubation with DAB Enhancer (Leica).

The results of immunohistochemistry studies were
evaluated by standard scheme, namely, by counting per-
centage of positive cell numbers in 20 randomly selected
big magnification visual fields. Proliferative/stem cell index
was calculated by the ratio of Ki67-positive cell percentage
value divided by CD146-positive cell percentage value.

Quantitative data retrieved in the study was treated by
Pearson’s correlation and X2 test. Statistical analysis of
acquired quantitative data was performed by use of SPSS
V.19.0 program. The confidence interval of 95% was con-
sidered as statistically significant.

Results and their discussion. The study showed that
in the 1% study group labeled as “Endometrioid Carcinoma
Grade 17, the proliferative/stem cell index ranges between
21.7 and 25.5. Its mean average value in the age distribu-
tion subgroups accounts for: 1.1) reproductive age —22.4;
1.2) menopause — 23.5; 1.3) post-menopause — 24.8.
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Fig. A,D,G-HEX400, B,E,H-IHC(ki67)X400,C,F,I-IHC(CD146)X400; A,B,C-1* study group,
PR/ST IND-22.8; D,E,F-2" study group, PR/ST IND-23.4; G,H,I- 3 study group, PR/ST IND-28.5
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Diagram 1. Endometrial proliferative/stem cell index
distribution under normal, hyperplasia and endometrioid
carcinoma conditions (EC Grade 1/2)

Proliferative/stem cell index reaches its maximum in the
samples retrieved from post-menopause age, and decreases
significantly in reproductive age individuals.

In the 2" study group labeled as “Endometrioid Carci-
noma Grade 27, the proliferative/stem cell index increases
and ranges within the interval 23.2-27.8. Its mean average
value in the age distribution subgroups accounts for: 2.1)
reproductive age —23.7; 2.2) menopause — 24.2; 2.3) post-
menopause — 25.8.

In the 3% study group labeled as “Endometrioid Carci-
noma Grade 3”, the proliferative/stem cell index markedly
increases and ranges within the interval 25.8-29.4. Its mean
average value in the age distribution subgroups accounts
for: 3.1) reproductive age — 28.4; 3.2) menopause — 28.5;
3.3) post-menopause — 28.5.

It was found that average value of proliferative/stem
cell index in endometrioid carcinoma cases (EC Grade

© GMN

Grade 1 Grade 2 Grade 3

Diagram 2. Endometrial proliferative/stem cell index
distribution under endometrioid carcinoma of different
grade of malignancy

1/2) tends to increase with age like endometrial hyperplasia
conditions, where its mean average value in the age distri-
bution subgroups accounts for: 2.1) reproductive age — 18;
2.2) menopause — 18.2; 2.3) post-menopause — 18.5. [8] So
increase in value of the proliferative/stem cell index in age
subgroups makes about 1% (0,98%). Our study showed that
average value of proliferative/stem cell index in the 1% and
2" study groups (EC Grade 1/2) keeps the same tenden-
cies of increase in age subgroups as well as at endometrial
hyperplasia conditions - in particular in both study groups
increase in value of the proliferative/stem cell index in age
subgroups also makes about 1% (1% study group-0,97%,
2" study group-0,96%). What about 3™ study group (EC
Grade 3) average value of proliferative/stem cell index in
age subgroups is almost the same.

Conclusions. It was found that average value of pro-
liferative/stem cell index in endometrioid carcinoma cases
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(EC Grade 1/2) tends to increase with age like endometrial
hyperplasia conditions, in contrast with the norm, where it
is observed to progressively decrease with aging and most
markedly differs from the norm in post-menopause period.

The high attention should be given to the fact that the mean
average value of proliferative/stem cell index in endometrioid
carcinoma Grade 1 and Grade 2 cases increases with age, while
in the endometrioid carcinoma Grade 3 cases average value
of proliferative/stem cell index is almost constant.
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SUMMARY

SPECIFICITIES OF ENDOMETRIAL PROLIF-
ERATION/STEM CELL INDEX DISTRIBUTION IN
ENDOMETRIOID CARCINOMA OF DIFFERENT
GRADE OF MALIGNANCY

Kikalishvili N., Beriashvili R., Muzashvili T., Burkadze G.
Thilisi State Medical University, Georgia

Endometrial neoplasia is the most common malignant
tumor of female genital system in developed countries. The
incidence of endometrial cancer has increased in the last
years and despite advances in diagnosis and treatment, the
death rates have steadily been increasing over the past 20
years. Therefore aspects of endometrial cancer develop-
ment, pathogenesis and effective treatment is especially
urgent to this day, as much of the risk for endometrial
cancer development is influenced by the environment and
lifestyle. Endometrial stem cells take the special place
among somatic stem cells of female reproductive system-
the detection of them and identification of their location in
the complex cellular hierarchy still remains challenging.
Further study of endometrial stem cells will clarify their
role in gynecologic pathologies associated with hyper-
proliferative states of endometrium.

The aim of our study was to explore the specificities of
endometrial proliferative/stem cell index distribution under
endometrioid carcinoma of different grade of malignancy.

The study represents a retrospective research. The coded
and depersonalized material data from Acad. N. Kipshidze
Central University Clinic was used in the study. 3 study
groups - 1st study group “Endometrioid Carcinoma Grade
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17 (14 cases), 2nd study group “Endometrioid Carcinoma
Grade 2” (23 cases) and 3rd study group “Endometrioid
Carcinoma Grade 3” were selected from routine histopa-
thology tissue specimens of uterus. Hematoxilyn-cosin
technology and immunohistochemistry with prolif-
eration marker ki67 and stem cell marker CD146 was
performed. The proliferative/stem cell index was cal-
culated by the ratio of Ki67-positive cell percentage
value divided by CD146-positive cell percentage value.
The study showed that in the 1st study group labeled as
“Endometrioid Carcinoma Grade 17, the proliferative/
stem cell index ranges between 21.7 and 25.5. Its mean
average value in the age distribution subgroups accounts
for: 1.1) reproductive age — 22.4; 1.2) menopause —23.5;
1.3) post-menopause — 24.8. Proliferative/stem cell index
reaches its maximum in the samples retrieved from post-
menopause age, and decreases significantly in reproduc-
tive age individuals. In the 2nd study group labeled as
“Endometrioid Carcinoma Grade 2”, the proliferative/
stem cell index increases and ranges within the interval
23.2-27.8. Its mean average value in the age distribution
subgroups accounts for: 2.1) reproductive age —23.7; 2.2)
menopause — 24.2; 2.3) post-menopause — 25.8. In the
3rd study group labeled as “Endometrioid Carcinoma
Grade 37, the proliferative/stem cell index markedly
increases and ranges within the interval 25.8-29.4. Its

mean average value in the age distribution subgroups
accounts for: 3.1) reproductive age — 28.4; 3.2) meno-
pause — 28.5; 3.3) post-menopause — 28.5. It was found
that average value of proliferative/stem cell index in the
Ist and 2nd study groups (EC Grade 1/2) keeps the same
tendencies of increase in age subgroups as well as at
endometrial hyperplasia conditions - in particular in both
study groups increase in value of the proliferative/stem
cell index in age subgroups makes about 1% (1st study
group-0,97%, 2nd study group-0,96%). What about 3rd
study group (EC Grade 3) average value of prolifera-
tive/stem cell index in age subgroups is almost the
same. It was found that average value of proliferative/
stem cell index in endometrioid carcinoma most mark-
edly differs from the norm in post-menopause period.
The study showed that average value of proliferative/
stem cell index in endometrioid carcinoma cases (EC
Grade 1/2) tends to increase with age like endometrial
hyperplasia conditions, in contrast with the norm,
where it is observed to progressively decrease with
aging. The attention should be given to the fact that the
mean average value of proliferative/stem cell index in
endometrioid carcinoma Grade 3 is almost constant.

Keywords: stem cells, endometrioid carcinoma, pro-
liferative/stem cell index.

PE3IOME

OCOBEHHOCTH PACHIPEAEJIEHUS TPOJTUPEPATUBHO/CTBOJIOBOKJIETOYHOI'O HHAEKCA
MPU SHJTOMETPOUIHON KAPIIMHOME PA3ZHEN CTENEHU 3J1I0KAYECTBEHHOCTH

Kukanumsuiau H.O., bepuamBuiu P.B., MyzamBuiu T.3, Bypkanze I.M.

Tounucckuil 2ocyoapcmeenHvlil MeOuyuncKuil ynusepcumem, 1 pysus

Heomnnasust supoMerpust camasi paclipoCTpOHEHHas
3JI0KQU€CTBEHHAs OITyXOJIb )KEHCKOM FeHUTaJIbHOM cucTe-
MBI B pa3BUTHIX cTpaHax. KonnuecTBo ee ciiyuaeB eKero-
HO BO3PAaCTaeT C TEHACHLIMENH OMOJIOKEHUS, a T0Ka3aTellb
CMEPTHOCTH IMOCTOSIHHO YyBeJIM4YuBaeTcs nocieanue 20
JIET, HECMOTpPSI Ha COBPEMEHHBIE MOAXO/Abl JICUCHUS U
nuarHoctuku. CienoBareiabHO, U3yUeHHUE IPUUKH ee pa3-
BHTHSI, TIATOTCHE3a M BOIPOCOB d(PPEKTUBHOCTH JICUCHUS
10 Cce JIeHb BeChbMa aKTyaJlbHO, TaK KaK CTUJIb dKU3HU U
BO3JICHCTBUE arpeCUBHOM BHEIIHEH Cpelbl 3HAYUTEIbHO
YBEJIUYMBAET PACK Pa3BUTHs Omyxojeil sHaomerpus. B
COMAaTHYECKUX CTBOJIOBBIX KJIETKAaX KEHCKOH pernpomyk-
TUBHOW CHUCTEMBI 0COOCHHOE MECTO 3aHHUMAIOT JHIOME-
TpUaJbHbIE CTBOJIOBBIE KIIETKH, BBISIBIEHUE KOTOPBIX U
onpeziesIieHue UX MECTa B CJIOXKHOW KIIETOUHON UepapXuu
SHAOMETPHUSI TAKXKE aKTyaJIbHO.

Lenpro MccnemoBaHus IBUIOCH OTIPEICIICHUE 0COOCH-
HOCTEW pacrpeneieHus mpoirdepaTuBHO/CTBOIOBOKIIC-
TOYHOTO MHJIEKCA SHJJOMETPHS B YCIOBHSIX SHAOMETPOU/I-
HOM KapUHWHOMBI pa3IMYHON CTENEHU 3JI0KaYeCTBEHHOCTH.

Ha 6a3e apxuBHBIX MaTepuanoB LIeHTpatbpHON yHUBED-
cuteTckoi kinHuku uM. H. Kunuunase nposeneno perpo-
© GMN

CIIEKTUBHOE, HENEPCOHN(UINPOBAHHOE UCCICAOBAHUE
U3 PyTUHHBIX THCTONATOJIOTNYECKUX UCCIEJOBAaHUI MaTKU
COCTaBJICHBI 3 rpymmbl ¢ TpeMs noarpynamu (-.1 pempo-
JyKTUBHBIN BO3pacT, -.2 MEHOIay3a, -.3 mocTeHonaysa): |
rpymma "OHnoMmerpousaHas kapiuHoma Grade 1" (n=14),
II rpynna "Onuomerpounas kapunHoma Grade 2" (n=
23) u "DunomerpouHas kapuuHoma Grade 3" (n=12).
IIpoBeaeHO MMMYHOIHCTOXUMHUYECKOE UCCIIEIOBAHUE C
UCIOJIBb30BaHUEM IIposudeparuBHoro Mapkepa ki67 u
Mapkepa cTBOJOBBIX kieTtok CD146. IponudeparnBrno/
CTBOJIOBOKJIETOUHBIN UHJEKC 3HOMETPUS BEICUMTHIBAJICS
JIeTICHUEM TPOLICHTHOTO IOKa3aTesbs Ki67-TO3UTHBHBIX
KJIETOK Ha IpOoUeHTHbIN nokazarenab CD146-103uTUBHBIX
KIIETOK.

[IponudepaTrBHO/CTBOIIOBOKIICTOYHBIH HHAEKC HIIO-
metpus B | rpymnme "OHnomerponHas kapruuHoma Grade
1" koebascs B mpenenax ot 21.7 1o 25.5, cpennee ero 3Ha-
YEHHE 10 NOArpyMIaM cocTaBuio — 1.1 penpoayKTUBHBIN
Bo3pacT —22.4; 1.2 menomnay3sa—23.5, 1.3 noctMeHonay3a
— 24.8. IponudepaTHBHO/CTBOIOBOKICTOUHBIH HHIICKC
snpomerpus Bo Il rpynne "OHaomeTponHas KapuuHOMa
Grade 2" yBenunuuBaics B mpeaenax ot 23.2 no 27.8,
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cpellHee ero 3Ha4eHHe MO MOArpymmnaM cocTaBuio — 2.1
PenpOAYyKTUBHEIN Bo3pacT — 23.7; 2.2 meHomnay3a — 24.2,
2.3 moctMenomnay3a — 25.8. [IponudepaTiBHO/CTBOIOBO-
KJIeTOUHBIN uHeKe sHI0MeTpH B I rpymnme "Ounomerpo-
uaHas kapruuaoma Grade 3" yBenamiicst B peesax ot 25.8
110 29.4, cpenmHee ero 3HaueHHE MO MOATPYIIaM COCTABUIIO
— 2.1 penponykTHBHBIN Bo3pacT — 28.4; 2.2 MeHomay3a —
28.5, 2.3 moctmeHomnay3a — 28.5. Okazanock, 4To cpefHHit
TOKa3aTelib MPOU(ePaTUBHO/CTBOIIOBOKIICTOYHOTO HHJICKCA
B I u Il rpynmax (EC Grade '%) xapakrepu3syeTcsi Takou e
TEH/ICHLIMEN yBEJIMYECHUS B BO3PACTHBIX IOATPYIIaX, KaK IPH
THICPIUIA3UH SHIOMETPUSI — IPUOIH3UTEIbHO Ha 1%, a B 111
rpyme (EC Grade 3) cpenumii mokasaresis nponudeparuBHo/
CTBOJIOBOKJIETOYHOT'O MHJIEKCA TMPAKTHYECKU HEU3MEHHM.
YCTaHOBIIGHO, YTO 3HAUYEHUE MPONU(EPaTHBHO/CTBOIOBO-
KJIETOYHOTO MHJIEKCA SHIOMETPHSI MAKCHUMAJILHO OTIINYASTCSI
OT HOPMBI B TEPHOJIC OCTMEHOMay3bl. [IponudeparusHo/
CTBOJIOBOKJIETOUHBII MHAEKC IIPU 3HAOMETPOUIHON KapLiu-
HoMe (EC Grade /%) yBenmumBaeTcsi B BO3paCTHBIX MOATPYIIax
MOJJ00HO THTIEPILIA3UHY SHAOMETPHS B OTIIMYUE OT HOPMBI, 1€
3HAYCHHE MPOIU(PEPATUBHO/CTBOIOBOKICTOYHOIO HHICKCA
MPOTrPECUBHO YMEHBILIACTCSI C BO3PACTOM. 3HAUMMBIM KaKeT-
sl TOT (haKT, YTO MPH IHIOMETPOUAHOI KaprHoMe Grade 3
9TO 3aKOHOMEPHOCTh HE HAOIIOaeTCsl.

A g9boydy

9bmdgd@oydol 3OmeEogg@dsEogw/mghmgsby-
X 0gmgsbo 0bglol aobofogngdol msgoligdydy-
bdobo Lbgowolbgs bodolboli sgmgolgdosbmdols
9b0mIgAOmopymo 3o 30bmdol @OML
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SUBLINGUAL IMMUNOTHERAPY FOR ALLERGIC ASTHMA AND RHINITIS

Telia A.A., Telia A.Z., Machavariani K., Telia Z.

Thilisi State Medical University, Department of Allergology and Clinical Immunology, Georgia

Respiratory allergy is nowadays considered a single
condition which affects both upper and lower airways,
integrated in the “one-airway” concept. Approximately 300
million people worldwide have asthma and 10-40% allergic
rhinitis [10]. The association of allergic rhinitis (AR) and
allergic asthma(AA) has been extensively established and
it is well known that rhinitis frequently precedes the onset
of asthma [5,13].

Allergen immunotherapy (AIT) to treat AR have been
introduced in medical practice since 1911 and nowadays,
we understand that one of the inherent potential benefits of
AIT is the simultaneous treatment of all clinical expressions
of respiratory allergy [5]; current data support the effec-
tiveness of subcutaneous and sublingual immunotherapy
in rhinitis and asthma [1,14,25].

Though proven to be efficacious, the subcutaneous
route can be uncomfortable and time-consuming. Local
adverse events such as injection site itch or swelling are
fairly common and, although rare, systemic reactions can
be severe. For this reason alternative routes for the deliv-
ery of immunotherapy, with a better safety profile, were
sought. In the last two decades attention has focused on
the sublingual route (SLIT). Data from recent large studies
on SLIT have provided promising and more robust results
both for rhinitis and asthma. A recent Cochrane review on
SLIT for asthma was unable to reach conclusions on the
efficacy, due to the lack of data for important outcomes
such as exacerbations and quality of life and use of different
nonvalidated symptom and medication’s scores according
to the authors [1,6,21,25].

To evaluate the efficacy and safety of sublingual im-
munotherapy for allergic rhinitis and allergic asthma in
adults and children we assessed the evidence on the use of
sublingual immunotherapy (SLIT) for people with asthma
compared with placebo or with normal treatment.

Material aand methods. A comprehensive search of
the MEDLINE, EMBASE, LILACS and SCOPUS databas-
es was performed to identify all randomizeddouble blinded
placebo controlled clinical trials of SLIT (sublingual im-
munotherapy) with dust mite and pollenextracts, published
up to January1, 2017. The search was conductedusing the
© GMN

following keywords: sublingual immunotherapy, allergic
rhinitis, allergic asthma, desensitization, house dust mites,
pollen allergy, randomized clinical trials, and meta-analy-
sis. Reference lists of recent reviews and published trials
weresearched as well as abstracts of relevant meetings.

Patients: Patients of any age [14], with a history of
AA alone, AR with or without allergic conjunctivitis and/
or asthma, in whom the causal allergen was identified,
and IgE sensitization was ascertained by prick test and/or
specific IgE assays. Interventions: SLIT with HDM and
other pollen extract, whether or not the allergen was sub-
sequentlyswallowed. Allergen was considered at all doses
and for all durations of the treatment.

Outcome measures:

Primary outcomes: 1) Reductions in symptoms of AR
and/or AA (e.g. daily or weekly symptom diaries, Visual
Analogue Scores, overall assessments).

2) Reductions of medication intake in patients with
AR and AA.

Secondary outcomes: 1) All adverse events (We ex-
tracted data for alladverse events, not just those deemed
to be treatment-related).

3) Serious adverse events (Exacerbation requiring
emergency department visit or hospitalization participants
with at least one) [5].

Study selection,quality assessment and data synthesis.

Clinical trials were included if they were randomized,
placebo controlled, and double-blind (DBRPC). Trial
eligibility was determined on full-text format by author
(A.A. Telia, Z.A. Telia and K. Machavariani) and subsequently
checked by the investigator (A.Z. Telia). Trials were rated for
their methodological quality in duplicate using the A. Jadad
scale and scored out of a maximum of 5 [14,21]. The qual-
ity assessment was based on study typeand methodology;
number and description of subjects; details of type, dosage
and time schedule/duration of intervention; type, timing
and measurement method of outcomes.

Concealment of allocation and blinding of study par-
ticipants and investigators(detection bias) was assessed
according to the guidelines of the Cochrane Collaboration
[1]. Outcome data analyzed was quantitative and continu-
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ous (symptom scores, medication use). Since the authors of
the original studiesused a wide variety of scoring systems
and scales we calculated the standardized mean difference
(SMD). This measure provides theeffect size of the inter-
vention in SD units, and its value does not depend on the
measurement scale.

Heterogeneity was calculated with the Chi? and I? test.
All results are reported with 95% confidence intervals
(CIs) and all P values are two-tailed [7,11]. For the signif-
icantinter-study heterogeneity we used the random-effects
model (REM). Analysis was performed with the Excell-10
program [31].Methodological quality of included studies all
of the trials were DBRPC. Informed consent was required
by all authors. Each trial reported dropouts and withdrawals
and analyzed patients who completed the trial; method-
ological quality of a clinical trial was evaluated according
to the Jadad scale (all studies received a score more then
3/5). The score for inter-rater agreement on methodological
quality scores was 0.90 (95% CI 0.80—1.0).

Results and their discussion. The initial search identi-
fied 58 out of which 38 potentially relevant articles were
selected (randomized studies on SLIT with HDMand pollen
extracts).30 of these refer to immunotherapy for allergic rhi-
nitis [27,29,36] and 8 allergic asthma[18,19,22,23,26-30].
The trials globally enrolled 347/332 patients/placebo for
AA and 1888/1795for AR. The age range of participants
was 663 years. 35 studies used an extract in drops and 23
in tablets. The treatments were administeredfor a median
of 18 months (range, 624 months).

All the articles we extracted were divided into 8 groups
depending on the comparison of groups:

I - group (comparison -I)includedarticles that concerned
the efficacy of SLIT(with HDM extracts) versus placebo
in patients with bronchial asthma(AA), based on primary
outcome - total symptoms score.

II — group (comparison —II)included articles that con-
cerned the efficacy of SLIT(with HDM extracts) versus
placebo in patients with bronchial asthma (AA), based on
primary outcome -medication requirement.

III — group (comparison —III)included articles that
concerned the efficacy of SLIT(with HDM extracts) versus
placebo in patients with allergic rhinitis(AR), based on
primary outcome - total symptoms score.

IV — group (comparison —IV)included articles that

Table 1.Efficacy of HDM SLIT in Allergic asthma. Effect
on total symptoms score

sur Placebo $td. Mean Difference
Studyor Subgroup  Mean 8D Total Mean 8D Total Weight IV,Random, 95%Cl

$td. Mean Difference
IV, Random, §5% CI
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concerned the efficacy of SLIT(with HDM extracts) versus
placebo in patients with allergic rhinitis(AR), based on
primary outcome - medication requirement.

V - group(comparison —V)included articles that con-
cerned the efficacy of SLIT(with all allergen extracts)
versus placebo in patients with allergic rhinitis (AR), based
on primary outcome - total symptoms score.

VI - group (comparison —VII) included articles that con-
cerned the all adverse events of SLIT(with all allergen ex-
tracts) versus control in patients with allergic asthma(AA),
based on secondary outcome - all adverse events.

VII- group (comparison —VIII) included articles that
concerned the serious adverse events of SLIT(with all
allergen extracts) versus control in patients with allergic
asthma(AA), based on secondary outcome - serious adverse
events.

Comparisons data:

I - comparison: 8 trials were included in this analysis,
involving 379patients (194 SLIT and 185placebos). The
results showed a significant reduction in symptom scores of
AA (SMD=0.95; C195% -1.83,-0.08; P=0.03). A relevant
heterogeneity was detected (I> = 93.0%) (Table 1).

I - comparison: 6 trials for AA reported valid data
on medication requirements, including 300 patients (153
SLITand 147placebos). The results showed a significant
reduction of rescue drug use (SMD)1.88; CI 95%-3.65 to
0.26; P=0.02; A significant inter-study heterogeneity was
found (1*=96%) (Table 2).

Nasal symptoms scores and medication requirements
were(primary outcome)analyzed in AR versusplacebo
groups and for this analysis 3 comparisons were performed:

111 - comparison: It was established, that SLIT induces
significant reduction in nasal symptoms scores compared
with placebo (SMD -0.93); CI 95% (-1.83 to -0.03); P
= 0.04; this study include 7 trials (SLIT, HDMyvs. pla-
cebo, symptoms scores) 361 patients (184 SLIT and 177
placebo) and a significant inter-study heterogeneity was
found(I>=93%) (Table 3).

1V - comparison included 4 trials - SLIT, HDMyvs.
placebo, medication requirements 175 patients (89 SLIT
and 86 placebo)and also SLIT can course significant re-
duction medication requirements compared with placebo
(SMD -1.88; CI 95% -3.65 to -0.12; P = 0.04; A relevant
heterogeneity was detected]>=95%) (Table 4).

Table 2. Efficacy of HDM SLIT in Allergic asthma. Effect
on medication requirement

sur Placebo §td. Mean Difference $td. Mean Difference
Studyor Subgroup  Mean 8D Total Mean SD Total Weight IV,Random, 95% Cl IV, Random, 95% CI

Fanjo WE 17311 82 17ED 01BN RI0R095E2]

Lppoli 140073 47 604 08 30 175%  -AT2RE5E-38Y -+
Bachiesiler M3 087 M A T 170%  -D78[185039 7
Lug 08 0 1 8 0 178%  -D09F0AT 07 -
FhamTi 015 26 44 008 047 66 182%  DO0F037,039 hi
Bousguet 122235 23 79 13 27 180% 0230033074 T

Total (954 C1) 153 147 1000%  188[351,0.26] L
Heterogeneity. Tau= 3.74; Chi*= 139.04, df= 5 (P < 0.00001), F= 95% _110 15 % m?
Test for overall efiect 2= 2.27 P= 000
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Lug 13019 10 049 038 10 118%  6R211,-009) —
Hirsth 1703 11 042088 10 122%  -DA3H.40,03 il
PhamTi 15 26 64 008 047 55 138%  DO0R07,039) 1
Bousquet 17060 70 011038 17 131%  D14R042,069)
Bachesiller 042 045 7 029026 7 1M5%  033F073139 T

0
0
0
0

L
+—+

Total (95% CI) 194 185 100.0%  0.95[4.83,-0.08] L ]
Heterageneity. Taw?=1.44; ChP= 9371, df=T (P = 0.00001); = 83% fm 15
Testfor overall efact Z= 213 (F=0.03)
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Table 3. Efficacy of HDM SLIT in Allergic Rhinitis.Effect on total symptoms score

Std. Mean Difference

IV, Random, 95% CI

Std. Mean Difference
IV, Random, 85% Cl

SLIT Placebo
Study or Subgroup  Mean  SD Total Mean SD Total Weight
Passalacqua 2006 1.73 014 28 238 014 28 136%
Tari 8 1.56 30 12 21 26 14.6%
Ippoloti 038 071 18 082 065 189 14.4%
Guez 26 148 36 33 149 36 15.2%
PhamTi 012 014 54 017 019 56 15.4%
Bahecilier 053 04 7041 039 7o13.0%
Hirsch 088 113 11 052 047 10 13.8%
Total {95% CI) 184 177 100.0%

Heterogeneity: Tau®=1.32; Chi®= 81.62, df= 6 (F = 0.00001}; F=93%
Testfor overall effect: 2= 2.04 (P=0.04)

-3.87 [4.78,-2.96]
216 12.82,-1.49]
-0.61 [-1.32, 0.04]
-0.40 [-0.57, 0.08]
-0.30 [0.67, 0.08]

0.26 [0.77, 1.34]

0.51 [0.36, 1.29]

-0.93 [1.83,-0.03]
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-
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Table 4. Efficacy of HDM SLIT in Allergic Rhinitis. Effect on and medication requirement

suT Placebo

Study or Subgroup Mean SD Total

Mean SD Total Weight

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

Passalacqua 2006 134.85 399 28 24141 40.66 28 258%
Lppoliti 147 0.85 18 53 089 18 23.2%
Guez 41 &4 36 5.1 0.8 36 26.5%
Bahetiler 1.25 1.04 7 187 113 7 24E%
Total (95% CI) 89 86 100.0%

Heterogeneity: Tau®= 3.02; Chi®= 57.21, df= 3 (P = 0.00001); F=95%
Testfor overall effect 2= 2.09 (P =0.04)

-2.61 [3.33,-1.88] -

-4.64 [-6.02,-3.26] ——

-0.26 [0.72, 0.21] -

-0.28 [1.33,0.78] —.r—
-~

-1.88 [-3.65, -0.12]

-10

-5 ]
Favours SLIT Favours Placebo

Table 5. Efficacy of allergens SLIT in Allergic rhinitis. Effect on total symptoms score

o

sSuT Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total _Mean SD_Total Weight IV, Random, 85% CI IV, Random, 85% CI
Can 2007 065 08B 85 264 046 91 33% -2.85 [3.27,-2.43]  ——
Arlano 2001 1.8 175 10 538 157 10 1.7% -2.06 [-3.19,-0.93]
Passalacgua 2006 1.82 023 28 218 0.2 28 28% -1.65 [-2.26,-1.04] I
Panzner 2008 11135 114.91 20 3216 21122 15  25% -1.26 [2.00,-0.52]
Didier 2007 0.4 03 18 0.8 05 14 25% -0.98 [1.72,-0.23]
Pajno 2003 4 518 14 10 BES 13 24% -0.82 [1.62,-0.03]
Pfaar 2008 1462 123 42 2362 1336 48 33% -0.B9 [1.12,-0.27] —
Dahl 2006a 2.1 1.7 B 3.3 22 37 3.3% -0.63 [-1.07,-0.19] —_—
Walovirta 2006 274 244 10 41 218 12 2.3% -0.61 [-1.47,0.25] —
Palma Carlos 2006 3115 3261 17 5586 5048 16 2.6% -0.57 [1.27,0.13] —
Wervloet 2006 1.5 14 27 2.2 1.4 29 34% -0.49 [-1.03, 0.04] —
Andre 2003 227 142 48 308 214 51 34% -0.45 [-0.84, -0.05] —]
Caffarelli 2000 4.2 37 A7 5.9 38 17 27% -0.44 1112, 0.24] —
Di Rienzo 2008 3.58 20876 136 493 3220 143  37% -0.43 [-0.67,-0.20] -
Bowen 2004 3.95 245 37 503 254 38 33% -0.43 [-0.88, 0.03] —
Dubakiene 2003 0.48 0.3 47 064 043 53 34% -0.42 [0.82,-0.03] —
Guez 2000 2.3 1.9 36 3.2 24 36 3.2% -0.41 [-0.88, 0.08] —
Drachenberg 2001 205 242 37 364 304 12 28% -0.26 [-0.82, 0.329] — T
Durharn 2006 248 21 13 296 208 128 37% -0.23 [0.47,0.02] —
Marcucei 2005 41297 33255 13 S17.27 54818 11 24% -0.23 [1.03, 0.58] e
Bufe 2009 2E7 238 117 317 214 121 3T% -0.22 [-0.48, 0.03] —
Rolinck-wWerninghaus 2004 245 148 @ 274  1BB 77 3B% -0.18 [0.49,0.12] -
de Blay 2003 2055 1588 33 2349 1876 42 3.3% -0.17 [-0.62, 0.29] —T
Peter 2009 0732 0483 176 078 0544 189  3.8% -0.09 [-0.30,0.11] -r
Ott 2009 1.02 454 123 132 454 B0 3E% -0.07 [-0.37, 0.24] —r
Bufe 2004 154 077 6B 158 096 B4 5% -0.06 [-0.40, 0.28] —r
Lima 2002 2,484 2,326 28 2485 15837 28 31% 0.01 [-0.51, 0.54] —
Amar 2009 3.83 49 193 37 2717 28% 0.03 [-0.63, 0.68] —r
R der 2007 1371 2312 39 1266 2185 38 3.3% 0.05 [-0.40, 0.49] —
Smith 2004 258 248 45 232 16T 51 34% 012 [0.28, 0.52] 1
waltalini 2001 268 164 18 244 206 18 2.8% 013 [0.51, 0.76] I
Bahceciler 2001 0.53 0.4 8 0.4 038 To1.8% 0.31 [0.71,1.34] e
Wahn 2009 130 154 15 83 915 2E% 0.37 [0.25,1.10] —1T
Total (95% CI} 1615 1532 100.0% -0.45 [-0.65, -0.25] L
Heterageneity: Tau®= 0.26; Chi®= 212.06, df= 32 (P = 0.00001); F= 85% ' + t

Testfor overall effect: 2= 4 46 (P = 0.00001)

V - comparison: included 33 trials (SLIT, all allergens vs.
placebo, symptoms scores) 3147 patients (1615 SLIT and 1532
placebo); this comparison also show SLIT induced reduction
in nasal symptoms scores compared with placebo (SMD
-0.45; CI1 95% (-0.65 to -0.25); P =0.00001; A also relevant
heterogeneity was detected [’=85%) (Table 5).

Secondary outcome measurement was performed by
two comparisons.

VI - comparison . In a change to the protocol and as
aresult of the infrequency of SAEs, we chose to include

© GMN
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an analysis of all adverse events. We extracted data for
alladverse events, not just those deemed to be treatment-
related. Pooled results demonstrated increased risk
of experiencing an adverse event in the SLIT group
compared with the control group; this finding was
statistically significant; odds ratio (OR)2.01, 95% CI
(1.13 to 3.57); low quality, with a low level of het-
erogeneity (I1>=37%). However, most adverse events
were reported to be mild and transient and rarely led
to withdrawal from the trial.
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Table 6. Forest plot comparison: SLIT vs. control, outcome: All adverse events

Experimental Control

Total Events Total Weight M-H, Random, 95% Cl

Odds Ratio Odds Ratio

M-H, Random, 85% CI

Study or Subgroup  Events

Bahcelier 2001 0 8 1] 7
Caffarelli 2000 a 24 0 20

Alvarez 2007 0 17 1] 16

Ippoliti 2003 a 47 0 39

keles 2011 a 13 0 12

Eifan 2009 a 15 0 14

Gomez 2005 1] a0 0 a0

La Grutta 2007 a 33 0 23

Miu 2006 4] 44 7 48 16.4%
Moshech 2014 290 461 TTOO143  420%
Shao 2014 39 168 ] 96 26.6%
Troise 2009 11 14 4 10 86%
Marogha 2005 4 24 0 23 35%
Calderon 2006 36 36 10 11 2.9%
Total (95% Cl) 944 492 100.0%
Total events 386 107

Heterogeneity: Tau*=017; Chi®=7.99, df =5 (P=016); = 37%
Test for overall effect: £= 2.37 (P=0.02)

8290042 162.48]
1042040, 275.32]

Mot estimable
Mot estimable
Mot estimable
Mot estimable
Mot estimable
Mot estimable
Mot estimable
Mot estimable
0.82[0.25, 2.64]
1.451[0.88, 213

_._
2.92[1.35 6.34] I —
5.50[0.91, 33.18] T+
el

2.01[1.13,3.57]

,
01 0.2 05 2 5 10
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Table 7. Forest plot comparison: SLIT vs. control, outcome: Serious adverse events

Experimental Control

Study or Subgroup  Events

Risk Difference
Total Events Total Weight M-H, Random, 95% CI

Risk Difference
M-H, Random, 85% Cl

Alvarez 2007 i] 17 0 16 0.8%
Calderon 2006 1] 36 0 11 0.7%
Corzo 2014 i] 54 0 17 1.5%
Criado 2002 i] 16 0 16 0.7%
Eifan 2009 i] 15 0 14 06%
Fadel 2010 i] 41 0 14 1.0%
Lue 2006 i] 10 0 10 0.3%
Maoshech 2014 14 461 4 143 95%
Miu 2006 1 49 4 48 1.2%
Panjo 2000 i] 12 1 12 0.2%
Shao 2014 1] 168 0 96 34.9%
Stelmach 20089 i] 20 0 15  0.8%
Troise 2009 1] 14 0 10 0.4%
Wang 2014 4 322 1 162 32.3%
Wiood 2014 i] 61 0 28 3.4%
Zeldin 2013 i] 47 0 16 1.3%
Zhang 2013 i] G4 0 G4 10.4%
Total (95% CI) 1407 692 100.0%
Total events 20 10

Heterogeneity: Tau®= 0.00; Chi®= 3.61, df =16 (P =1.00); F=0%
Testfor overall effect, Z= 030 (P =0.76)

VII - comparison. Occurrence of serious adverse
events (SAEs) was a reported outcome for 17 included
studies involving 1436 participants, but only 4 studies
[20,24,30,38] observed any events. Although events were
infrequent, analysis using risk differences (RDs) suggests
that no more than one in 100 are likely to suffer an SAE
as a result of treatment with SLIT (Table 6; RD 0.00; 95%
confidence interval (CI)-0.001 to 0.01; (1>=0%); moderate-
quality evidence).

Conclusion. The results of meta-analyses on SLIT are
overall in agreement and suggest that this treatment is ef-
fective inrelieving symptoms and in reducing the need for
medications. SLIT does appear to be relatively free from
serious adverse events, although participants receiving
SLIT are more likely to experience any adverse event than
those in the control groupmild to moderate asthma.

This results are inconclusive that is likely due to the
few studies included, with small number of patients that
increases the probability of underestimating the treatment
efficacy. The effect size of a meta-analysis represents a
conservative measure, weighed on individual study fea-
tures, that does not reach statistical significance until a
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sufficient sample size and grade of confidence are reached.
As meta-analyses allow to assign an high grade of evidence
to a certain phenomenon, these findings highlight the im-
portance of investigating a large population.

It is also very important to make uniform the kind of
allergen extract and reduce the inter-study heterogeneity.
In order to control inter-study heterogeneity, we adopted
theSMD,used in meta-analysis for combining in a uniform
scale the continuous data, and REM, a conservative ap-
proach that elaborates data considering a large grade of
variability. The possible sources of bias of the present
evaluationshould potentially be due to selection biases
(delayed publication bias, location biases, selective out-
come reporting), poor methodological quality leading to
spuriously inflated effects in smaller studies, poor meth-
odological design, inadequate analysis, true heterogeneity,
statistical artifact [23].

Thus we can assume that the modest level of method-
ologicalquality, together with the publication bias, thehigh
inter-study heterogeneity, the different doses administered
(sometimes not reaching the recommendedamount) and
the small sample size, represent the maininfluencing fac-
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tors in this evaluation.In this regard, publication bias is
an importantdrawback of systematic reviews, difficult
to avoid. Although, we searched for articles in the most
importantelectronic databases available, it is possible that
not allthe studies have been included.

Therefore, some of theobserved variability in treatment
effects may be explainedby variable responses to treatment,
according to the typeof extract used, the age of studied
subjects or the dose andduration of treatment.

For all these reasons, the results of this analysis should
be interpreted with great caution in different selected sub-
groups of population, following specific recommendations
addressed to uniform outcomes,endpoints, time-points,
scales of measurement and dosages but also to optimize
strategies in patient’s selection, treatment allocation and
power calculation. Despite our results, we think that there
are arguments indicating that SLIT can be a promising
direction in the treatment of allergic rhinitis and asthma,
but it should not be prescribed routinely to all patients.
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SUMMARY

SUBLINGUAL IMMUNOTHERAPY FOR ALLER-
GIC ASTHMA AND RHINITIS

Telia A.A., Telia A.Z., Machavariani K., Telia Z.

Thilisi State Medical University, Department of Allergology
and Clinical Immunology, Georgia

The purpose of our study was to perform a meta-
analysis and thus, based on original randomized placebo-
controlled studies, evaluate the effectiveness and safety of
sublingual immunotherapy (SLIT) in children and adults
suffering from allergic bronchial asthma and rhinitis.

On the MEDLINE, EMBASE, LILACS and SCOPUS
web pages, the corresponding experimental works were
searched. After an expert evaluation, 58 case-studies were
selected 38. Of these, 30 concerned the efficacy and safety
of sublingual immunotherapy of allergic rhinitis, and 8
of bronchial asthma. In active groups, 347 patients with
asthma and 1888 rhinitis were involved, and in the control
groups, respectively, 332 and 1795 subjects studied. There
were 7 different meta-analytical comparisons based on the
purpose of our study.

Our Meta-analytic study on the selected publications
have been shown that sublingual immunotherapy in chil-
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dren and adults suffering from allergic bronchial asthma
and rhinitis is effective and safe. However, based on the
low evidentiary level and high heterogeneity of the pub-
lication that we used in the meta-analysis, unambiguous
recommendations regarding the advisability of using the
sublingual immunotherapy method in patients with allergic
rhinitis and asthma are premature.

For all these reasons, the results of this analysis should
be interpreted by the various selected population subgroups,
following specific recommendations addressed to unified
results, endpoints, time points, measurement scales and
dosages, treatment distribution and power calculation.
Despite our results, we believe that there are arguments
indicating that SLIT may be a promising direction in the
treatment of allergic rhinitis and asthma, but it should not
be prescribed regularly to all patients.

Keywords: sublingual immunotherapy, allergic rhinitis,
allergic asthma, desensitization, home dust mites, pollen
allergy, randomized clinical trials and meta-analysis.

PE3IOME

CYBJIMHI'BAJIBHAST UMMYHOTEPAIIUSA ITPU
AJUIEPTMYECKOM ACTME U PUHUTE

Teaua A.A., Teaua A.3., MauaBapuanu K., Tenna 3.A.

Tounucckuil 2ocyoapcmeenubiil. MEOUYUHCKUL YHUGED-
cumem, 0enapmamenm aiiepeoilocull U KIUHU4ecKoll
ummynonoeuu, I pysus

Ienbto HccnenoBaHus IBUJIOCH TOCPECTBOM CHCTEM-
HOTO MeTa-aHalinu3a OLCHUTH d(P(PEKTUBHOCTH U Oe30mac-
HOCTh NPUMEHEHUS CyOIMHTBAJIbHON MMMYHOTEpAuu
y JleTell ¥ B3POCIHBIX C alJeprUuecKoid OpOHXHATbHOU
aCTMOW U PUHUTOM.

IIpoBeneH aHayu3 peTPOCIEKTUBHON U TEKYILIEH Ha-
YYHOU MeIuLIMHCKOW nuTepatypsl. [locie skcnepTHOM
OLIGHKH 58 TeMaTH4YeCKUX MCTOYHHKOB O0TOOpaHO 38, u3
HuX 30 - 00 3hPeKTUBHOCTH U OE30MACHOCTH CYOJIHHT-
BaJbHON MMMYHOTEPANIUU aJJIEPTHUYECKOT0 PUHHTA, § -
OpOHXMATBHOM aCTMBI. AKTUBHBIE TPYMIIBI COCTaBUIH 347
601bHBIX acTMOI1 1 1888 pUHUTOM, KOHTPOJIBHBIE TPYTINHI
COOTBETCTBEHHO - 332 u 1795 uccnemyemsIx CyOBEKTOB.
Vcxons u3 neiau uccieioBaHus, MPOBEICHO 7 Pa3INUHBIX
MCTa-aHAJIUTHYCCKUX CpaBHeHHﬁ.

Merta-aHann3 BEIOpaHHBIX HAMU JIUTEPATypPHBIX HCTOY-
HHUKOB BBISIBUII, 9(QEKTUBHOCTD U 0E30IaCHOCTh METO/Ia
JiedyeHusl CyOIMHIBaIbHOW MMMYHOTEpanus y aeteil u
B3POCIIBIX, CTPAJAIOIINX AJUICPrHUCCKON OPOHXHATBHOMN
acTMoil u puHuTOM. OTHAKO, MCXO/S U3 HU3KOTO J0Ka3a-
TCJIBHOTO YPOBHA U BBICOKOM FETEPOrcHHOCTH I3TUX ITYy-
OnMKanui, BEIIIE YIIOMSIHYThIE PEKOMEH/IAIMH 110 TOBOY
1e7IeCO00Pa3HOCTH TPUMEHEHHS METO/Ia CYOIMHI BAJIbHOM
HMMYHOTCpaIuun y OOJBHBIX AJUICPTUICCKUM PUHUTOM U
aCTMOM IIPEKIEBPEMEHHBI.

B pesynbprare npoBeleHHOTO METa-aHajJIu3a aBTOPHI
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3aKJTFOYAIOT, YTO 3((PEKTUBHOCTD U 0C30MIACHOCTH CYOJIHHT -
BaJIbLHOM HUMMYHOTCpPAIINU CJICAYCT CHUTATh He[[OKa?;aHHOfI,
MEPCHECKTUBHOCTDL €€ PYTUHHOI'O MPUMCEHCHUA B JICUCHUU

OOJIbHBIX OPOHXHMAJIBHOW aCTMOW M aJJIEPrUUECKOTO PH-
HHUTa TpeOyeT JanbHEHIINX UCCIIeOBaHUH.
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INFLUENCE OF TRICALCIUM SILICATE ON COURSE OF TRAUMATIC PULPITIS

'Kovach 1., 'Buniatian K., 'Makarevych A., 'Verbyts’ka A., 2Gargin V.

IState Establishment “Dnipropetrovsk Medical Academy”, °’Kharkiv National Medical University, Ukraine

Constantly search of new materials and improvement of
technology for their application is important for patients
who need endodontic care and its management. Calcium
silicate-based materials are one of groups which have been
widely studied and used in such purpose. Among such
materials, Tricalcium Silicate (TS) as Biodentine™ (BD,
Septodont, Saint Maur des Fossés, France), was specifically
designed as a “dentin replacement” material for applica-
tions such as root perforations, apexification, treatment of
resorptive lesions, as well as a retrograde filling material
in endodontic surgery [6,16], as considered as one of the
main physical characteristics of hydraulic cements [7].
BD is composed of a mixed powder and liquid system. The
powder contains tricalcium silicate which is main compo-
nent, calcium carbonate which is used as filling material,
zirconium oxide which works as radiopacifier, with traces
of dicalcium silicate, calcium oxide, and iron oxide. The
liquid phase of BD consists of a water-soluble polymer
solution (water-reducing agent), using calcium chloride
to decrease the setting time [4,14,16].

Biodentin has been reported to have better biological
properties than other tricalcium silicate cements, such as
trioxide mineral aggregate (MTA). Previous research has
shown that the dynamic interaction of BD with the surface
of dentin and pulp tissue stimulates the recruitment and

differentiation of pulp cells, upregulates transformation
factors (gene expression), and promotes dentinogenesis
[3,16]. Other studies have shown that BD is not cytotoxic
and not genotoxic for pulp and gingival fibroblasts [13],
but with were higher up regulation of mineralization and
odontoblastic differentiation-associated gene expressions
as compared to MTA group [6,19].

Described property could be useful for various treatment
options and management of closing defect due to named
above character by direct pulp capping [18], but with un-
clear consequences of such measurement for pulp tissue
on case of development of pulpitis. Clinical trials have
reported that these materials reduce the frequency and
severity of major complications. Despite these treatment
options, there is still a need for other cost-effective modali-
ties to prevent future disorders.

The aim of this study was to determine the effects of Tri-
calcium Silicate (BD) on course of traumatic pulpitis by
detection of morpho-functional peculiarities of changes
in pulp tissue.

Material and methods. We performed experimental
investigation for study of the morpho-functional changes of
the pulp tissues tissue with modeling of traumatic pulpitis
(on rabbits, males, aging three-month) and direct pulp cap-
ping by next steps (Fig. 1).

sl

Fig. 1. Modeling of traumatic pulpitis with the preparation of hard tissues of the teeth, bleeding stopping;
performing medical proceeding of the cavity and dry the cavity after that; direct pulp capping
and filling the tooth with glass ionomer cement
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After a general anesthesia (5% ketamine, of 0.4 ml
per 1 kg of body weight, intramuscularly) we made the
preparation of hard tissues of the teeth with a micromo-
tor tip with opening of the tooth pulp horn. Bleeding was
stopped with 5% aminocaproic acid. We performed medi-
cal proceeding of the cavity with a 3% solution of sodium
hypochlorite and dry the cavity after that. After direct
pulp capping with a tricalcium silicate (BD) preparation
(8 animals, investigated group) and calcium hydroxide
(Calasept, NORDISKA DENTAL) preparation (8 animals,
comparison group), filling the tooth has been performed
with glass ionomer cement.

After excretion of animals from the experiment on the
2 and 6th weeks tissues of tooth were fixed in 10% for-
malin. Fixed in formalin tissue has been routine proceeding
after decalcification in acetic acid with making histologi-
cal slides which were stained with hematoxylin and eosin
(H&E), according to van Gieson, Mallory, PAS-reaction
was performed [1]. The slides were studied with the mi-
croscope “Olympus BX-41 and followed interpretation
by “Olympus DP-soft version 3.2”, which was used for
morphometric study. Morphometric studies were performed
by superimposing of grid with square cell (side 10 m) and
detection of cellular density for pulpary cells and inflam-
matory elements. Number of vessel cross-sections per 1
mm?, odontoblasts, x10° per 1 mm?, fibroblasts, x10? per
1 mm?, neutrophils, x10%per 1 mm?, has been detected. All
values are expressed as means and standard error of the
mean for statistical analysis. Statistical comparison was
performed using Mann-Whitney test for statistical analysis.
The accepted level of significance was p<0.05.

The procedure was done strictly in compliance with
the Helsinki Declaration, European Convention for the
protection of vertebrate animals (18.03.1986), European
Economic Society Council Directive on the Protection
of Vertebrate Animals (24.11.1986) after approval from
the Regional Ethical Review Board at State Establish-
ment “Dnipropetrovsk Medical Academy” protocol Ne2
(01.04.2016).

Conflict of Interest Statement. The authors declare that
the research was conducted in the absence of any com-
mercial or financial relationships that could be construed
as a potential conflict of interest.

Results and their discussion. Acute damage of the
pulp with the formation of traumatic pulpitis (Fig. 2) has
been revealed in histological investigation of specimen

obtained after two weeks of direct pulp capping in group
with calcium hydroxide. Pronounced vascular disturbance
and inflammatory infiltration have been detected. Micro-
focal hemorrhages and necrobiotic changes have been
revealed with background of hyperemia and edema. There
is a pronounced PAS-reaction of the thickening vascular
membranes with defibration that is especially expressed
around the walls of capillaries; PAS-positive hyaline mem-
branes are indicated. Cellular reaction of traumatic changes
is manifested with infiltration of the zone of damage by
inflammatory cells (neutrophils, macrophages) surround
dentinal fragments mainly. Morphometric data are pre-
sented in table 1 for that and other groups.

Necrobiosis and necrosis have been revealed in area of
the trauma with cellular reducing density accompanied by
the decomposition of reticulin fibers, homogenization of
the basic substance and the accumulation of PAS-positive
material. There are dystrophic changes of fibroblasts in
the area of neutrophil appereance; nuclei of fibroblasts are
pale. The cytoplasm of odontoblasts is vacuolated. There is
destruction of the vascular membranes in the inflammation
zone. Thus serous-purulent pulpitis with foci of necrosis or
purulent fusion has been described in group with calcium
hydroxide direct pulp capping after two weeks.

The histological examination of the obtained micro-
specimens after direct pulp capping with a tricalcium
silicate preparation shows other picture of pulp tissue
condition. Cellular elements of the pulp are represented
by odontoblasts in the peripheral layer, and by subodon-
toblasts in the subodontoblastic and central layers; fibro-
blasts and sedentary macrophages have been revealed in
the subodontoblastic and central layers also. Hyperemia is
less pronounced without hemorrhages; necrobiotic changes
have not been revealed. PAS-reaction is evenly positive in
connective tissue fibers and vascular membrane of pulp.

The tissue is abundantly vascularized with numerous
new formed microcirculatory bed and lymphatic vessels
with pronounced crimp and anastomosis. Cellular compo-
sition of the pulp is represented mainly by undifferentiat-
ed cells of the fibroblastic lines, fibroblasts, odontoblasts,
macrophages; neutrophili are isolate. The layered type of
the structure of the pulp is preserved with exception of
trauma area.

The histological examination of the obtained micro-
specimens after direct pulp capping with a calcium hydrox-
ide preparation shows sings of proliferative inflammatory

Table 1. Morphometric data of pulp for investigated groups

. Group of calcium hydroxide Group of tricalcium silicate
Investigated parametr Intact group
2 weeks 6 weeks 2 weeks 6 weeks

Number of vessel cross-sec- 49.2+3.47 053+6.58% | 79.24+9.41% | 6931x4.76* | 47.38+4.12"
tions per | mm
Odontoblasts, x10° per 1 mm? 8.3+1.02 1.73+0.44* 3.414+0.92%* 3.92+1.03* 7.49+1.51*
Fibroblasts, x10% per 1 mm? 17.92+4.42 5.31£2.18* 11.47+£2.16 10.71+£2.36 16.04+3.11
Neutrophils, x10*per 1 mm? 0.34+0.03 41.3245.73* 6.01+1.47%* 6.39+2.61* 1.39+0.72%

* - p<0,05 compared to the intact animals, # - p<0,05 compared to 2 weeks group
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Fig. 2. Tissual changes in modeling of traumatic pulpitis and consequences of direct pulp capping
with a tricalcium silicate preparation. Necrobiotic changes of pulp tissue, formation of inflammatory infiltration,
uneven congestion of microcirculatory bed vessels with overfilled lumens, H&E stain, magnification x100 (a);
proliferative activity of odontoblastic layer, H&E stain, magnification x400 (b),
sclerotic changes pulp, staining according to Mallory, magnification x100, (c)

process after six weeks. There are no pronounced signs
of osteodentin formation which has been noted suround
dentinal fragments. The processes of organization are
accompanied by active neoplasm of fibrous structures
(encapsulation, formation of osteodentin, etc.). There are
false intrapulpary cysts which appeared on the spot of he-
matomas, after elimination of vascular disorders in the pulp;
a protective reaction is developed with form of deposits of
substitute dentin on the walls of the tooth cavity without
pronounced migration of the odontoblast nuclei.

Cloak dentin has been detected in solid tissues of large
defects with penetration into the pulp with conglomerates
of cellular detritus. The zone of the crown dentin under-
goes severe destruction: it is represented by a softened
dentin with formation of a zone of transparent dentin.
Simultaneously there are foci of neutrophil accumula-
tion till formation of microabscess around which fibrous
tissue is developed, which characterizes the proliferative
type of inflammation (productive tissue reaction). There
is developed sclerosis and net atrophy with the formation
of macrophage granulomas and the active formation of
osteoclasts in that group.

Use as the odontotropic preparation of tricalcium
silicate is realized after six weeks in proliferative type
of cellular reaction without sign of acute inflammatory
process that is allowed by creation of a hermetic crown
restoration with a high degree of adhesion to the dentin of
the bottom. There are numerous fibroblasts in pulp which
indicate active stimulation of the formation of a hard tissue
bridge under the influence of the angio- and dentinogenesis
processes, the main structural element of which are coarse
collagen fibers. Cells of connective tissue are presented by
mature cells predominantly. Lymphoid elements are dis-
persed evenly between the connective tissue fibers, without
the formation of focal accumulations; signs of accumula-
tion of inflammatory exudate have not been demonstrated.

Search of new methods and materials is extremely
important for treatment of dental pathology [2, 9] especially
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with understanding of pathogenetical background [11,12].
So after becoming calcium silicate material “Biodentine”
that was commercially available from 2009 as a “dentine
replacement” material it has been applicated wide and one
of suggested way as pulp capping started to be discussed
in restorative dentistry [14]. However methodology is
specifically useful and preferred when the coronal pulp
tissue is inflamed and a direct pulp capping is not a suitable
option according to some works [17].

But described interactions between pulp capping
materials and the injured pulp tissue with signalling of
reparative dentinogenesi of Biodentine as well as the
ability to modulate TGF secretion by pulp cells which has
previously shown to be released from dentine by calcium
hydroxide [13] make direct pulp capping interesting for
BD using in traumatic pulpitis as perforation consequences
for example.

It has been established that pulp tissue possesses high
reactive capabilities, while direct coating of the pulp pro-
motes active regeneration processes with active formation
of capillary net and new connective tissue elements [5,15].
Two weeks after injury, manifestations of protective adap-
tive mechanisms in the form of an inflammatory process
with its resolution were found in it, encapsulation of
dentinal fragments and foci of necrosis with their delimita-
tion from viable pulp tissue with background of intensive
angiogenesis. Vascular disturbance could be recognized as
one of most important factors in inflammatory processes
of oral cavity [5,8,10].

Creation of hermetic contact with high degree of adhe-
sion to the dentin of the bottom promotes development of
aseptic inflammatory process with transformation in pro-
liferative and formation of dense connective tissue bridge.
It was established that processes of rheology disturbance
with disorders of lymph circulation are replaced by resto-
ration cellular component. The main goal of endodontic
treatment should be clinical success but experimental trials
with long term follow up (in our research 6 weeks) with
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next step in clinical pathogenetical based using for different
selection of material accordingly to clinical necessity and
success. Suggested direct pulp capping was investigated
for traumatic pulpitis and found out similar clinical and
pathologic effectiveness with positive regenerative process
with formation of hard tissue bridge which consists of rode
collagen fibers as carcass, so our results could be helpful
for BD in comparison with calcium hydroxide.

Conclusion. Manifestations of protective adaptive mecha-
nisms have been revealed in the form of inflammatory process
two weeks after the injury in the pulp tissue with its resolu-
tion six weeks after performing of direct pulp capping with
Tricalcium Silicate (Biodentine) with replacement of necrotic
area by connective tissue with their delimitation from viable
pulp tissue against a background of intensive neoplasm of
capillaries. Morphometric study proved dynamical changes of
vascular number cross-sections per 1 mm? from 69.31+4.76 (2
weeks) to 47.38+4.12 (6 weeks) with 49.2+3.47 vascular den-
sity in intact group. Cellular density of odontoblasts as changed
from 3.92+1.03 x10° per 1 mm? (2 weeks) to 7.49+1.51 x10°
per 1 mm? (2 weeks) with 8.3+1.02 x10° per 1 mm? cellular
density in intact group.
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SUMMARY

INFLUENCE OF TRICALCIUM SILICATE ON
COURSE OF TRAUMATIC PULPITIS

"Kovach 1., 'Buniatian K., 'Makarevych A.,
'Verbyts’ka A., *Gargin V.

!State Establishment “Dnipropetrovsk Medical Academy”,
’Kharkiv National Medical University, Ukraine

The use of Tricalcium Silicate (TS) as an odontotropic
preparation makes it possible to create a hermetic crown
restoration with a high degree of adhesion. However, the use
of TS silicate by direct pulp capping remains disputable. The
aim of this study was to determine the effects of TS on course
of traumatic pulpitis by detection of morpho-functional
peculiarities of changes in pulp tissue.

We performed experimental investigation (on rab-
bits, males, aging three-month) for study of the morpho-
functional changes of the pulp tissues with modeling of
traumatic pulpitis and direct pulp capping with TS prepara-
tion (8 animals, investigated group) and calcium hydroxide
(Calasept, NORDISKA DENTAL) preparation (8 animals,
comparison group). After 2™ and 6th weeks tissues of
tooth were fixed in 10% formalin with performing routine
proceeding after decalcification and making histological
slides which were investigated.

Manifestations of protective adaptive mechanisms
have been revealed in the form of inflammatory process
two weeks after the injury in the pulp tissue with its
resolution six weeks after performing of direct pulp capping
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with TS with replacement of necrotic area by connective
tissue with their delimitation from viable pulp tissue
against a background of intensive formation of capillaries.
Morphometric study proved dynamical changes of vascular
number cross-sections per 1 mm? from 69.31+4.76 (2 weeks)
to 47.38+4.12 (6 weeks) with 49.2+3.47 vascular density in
intact group. Cellular density of odontoblasts as changed
from 3.92+1.03 x10° per 1 mm? (2 weeks) to 7.49+1.51 x10°
per 1 mm? (6 weeks) with 8.3£1.02 x10° per 1 mm? cellular
density in intact group.

Thus it can be argued that the use of TS as a material
for direct pulp capping promotes more active regeneration
processes.

Keywords: pulpitis, tricalcium silicate, calcium hy-
droxide, histology, experiment.

PE3IOME

BJIUSTHUE TPUKAJIBIIACUJIUKATA HA TEYE-
HUE TPABMATHUYECKOI'O ITYJIBIIUTA

'Kosau U.B., 'BynTsan K.A., 'Makapesuu A.1O.,
"Bepounkas A.B., ’TI'aprun B.B.

! Tnenponemposckas meduyunckas axademus, *Xapo-
KOBCKUU HAYUOHANbHBIL MEOUYUHCKUL YHUGEpCUmen,
Yrkpauna

Lenpto ucciienoBaHus sSBUJIOCH OINpPEACICHUE BIIMsA-
HUSI TPUKAIBIMHACHINKATA HA TEYCHUE TPABMAaTHYECKOTO
MYJIBINTA.

[TocTaBneH AKCIEPUMEHT Ha 3-MECSIUHBIX KpPOJIHKaxX-
camuax Juisi u3ydeHuss MoppopyHKIIMOHAIBHBIX U3MEHE-
HU TKaHH IYJIbITBI C MOJCITUPOBAHHEM TPABMAaTHYECKOTO
MYJIBINUTA ¥ MPSIMBIM MOKPBITUEM ITYJIBITbI TPUKAIIBIHI-
CHUIIMKaTOM (8 >KMBOTHBIX, MCCIEAyeMasi Tpylmna) U TH-
npoxeunoM kaipius (Calasept, NORDISKA DENTAL)
(8 *XMBOTHBIX, rpynmna cpaBHeHus). Criycts 2 1 6 Hefenu
TKaHu 3y0a ¢ukcupoBanu B 10% dopmannHe u mocie
JieKanbIU(UKAUK U PYTUHHOW MPOBOJKH HCCIIEIOBAIN
THCTOJIOTMYECKHUE MTPEnapaThl.

Crnycts 2 Hefenu Mocjie HAHECEHUS TPAaBMbI B TKAHU
MyJIBIBI 0OHAPY)KEHBI MPOSIBJICHUS 3aIIUTHO-TIPUCIIOCO-
OUTENbHBIX MEXaHM3MOB B BHUJIE BOCHAJIUTEIHHOTO IPO-
Hecca ¢ €ro paspelleHueM, IpH KOTOPOM HaOJIIoAaeTCs
3aMEIIEHUE 30Hbl HEKPO3a COCAMHUTENBHON TKAHBIO HA
(hoHE MHTEHCHBHOTO HOBOOOPA30BaHHs KaIlIMJUISIPOB, YTO
XapaKTepu3yeTcsl U3MEHEHNUEM IUIOTHOCTH COCYAOB MH-
KPOLUPKYIATOPHOTO pycna. Mopdomerpuueckoe uccie-
JIOBaHHE MOKA3aJi0 JUHAMHWYECKHE H3MEHEHHUS KOoIHude-
CTBa COCYIMCTHIX ceueHuit ¢ 69,31+4,76/mm? (2 Henemnn)
1o 47,38+4,12/mm? (6 Henens) nipu 49,243,47/MMm? B MH-
TakTHOH rpynmne. [I1oTHOCTh OIOHTOOIACTOB M3MEHMIIACH
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¢ 3,9241,03x10°/mm? (2 Hemerm) 1o 7,49+1,51x10%/mm? (6
Heaens) npu 8,3+1,02x10%/MM? KIETOYHOM TJIOTHOCTH B
MHTAKTHOM IpyIIIe.

TakuM 00pasoM, cienyeT MpPEeanoIoKHTh, YTO HC-
MOJTb30BAHIE TPHKATBIIMACHINKATA B KAUECTBE MaTepHa-
Ja J7Is TPSIMOTO TIOKPBITHS MYJIBITBI CTOCOOCTBYET Goree
AKTHBHBIM ITPOIIECCAM PETCHEPAIIUH.
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PATHOMORPHOLOGY OF THE MYOCARDIUM, KIDNEY AND LIVER IN SPONTANEOUSLY
HYPERTENSIVE RATS TREATED WITH SHORT AND LONG-TERM USE RAMIPRIL
AND CANDESARTAN

Maruschak A., Shorikov E., Timofiichuk I., Davydenko I., Slobodyan K.

Higher State Educational Establishment of Ukraine Bukovinian State Medical University”, Chernivtsi, Ukraine

Hypertension is one of the essential problems all over
the world. Approximately half of the all death-cases caused
by cardio-vascular diseases are connected with hyperten-
sion and also with it’s illnesses and complication such as
stroke. Coronary heart disease heart failure, reduction of
the blood pressure to normal level is the main factor of
prevention from cardio-vascular diseases. When treating
hypertension one should use not only those medicines when
have drastic impact on hypertension, but also those when
can renew the structure of the tissues which are vulner-
able to changes in blood pressure. However the influence
on morphology of cardiac muscle, kidney and liver is not
studied enough.

Chronic hypertension can be the reason for heart fail-
ure which causes pathological alterations of structure and
function of the heart. There are cascades of pathomorpho-
logical changes which can be irreversible at some definite
moment: hypertrophy of muscular layer, elastic structures
of arterioles and small arteries, spasm of arterioles. The
penetration of plasma through the arterioles is increased,
which results in hyalinosis and sclerosis of the walls. The
arterioles and small arteries of the kidney, brain, pancreas,
intestine, retina and capsules of adrenal glands are more
inclined to plasmatic permeability and hyalinosis [3,6].

Kidneys are of great importance as far hypertension is
concerned, because of excretion of sodium and water, secre-
tion of renin. Renins and prostaglandins are all responsible
for mechanisms of blood regulation. The phenomenon of
“renal translation” is escorted by contraction of afferent
system of kidneys, increased reabsorption in distal tubules
that all reflects morphological changes [3,5].

The inhibitors of angiotensin-converting enzyme
(ACE), ramipril and antagonist of angiotension receptors
candesartan are considered to be effective in treatment of
hypertension.

The recent researches have settled that candesartan and
ramipril were effective in reduction of hypertrophy in the
left ventricle. Comparing with ramipril and candesartan had
better impact on the diastolic function of the left ventricle.

One takes great interest in mechanisms of hyperten-
sion and connection of complications at an early stage
of pathological changes. Hypertension in spontaneously
hypertensive rats is considered to be the model of corre-
sponding processes in human [5,9].

Material and methods. The research was done due to
20 spontaneously hypertensive rats with weight of 248,0
—431,0 h (breeding-gram of laboratory animals ‘“Biomodel-
service”, Kiev).

© GMN

The animals were kept in vivarium at the temperature
of 20-25°C, natural light, in standard plastic cages, fed on
standard diet [8]. The group of SHR series were injected
the inhibitors of angiotensin connecting enzyme. The dosis
of Ramipril 5 mg/kg (Germany) and Candesartan 4 mg/kg
(Ranbasy Laboratories Limited) was in conformance with
daily doses of the human.

Medications which were compared, were green 1 time
a day in food throughout the week (sport-term therapy)
and throughout 21 days (long-term therapy). The control
group of SHR series animals were green 0,9% solution of
NaCl in the equivalent volume (0,2 ml/200g) through the
stomach. 10 m frozen transverse cuts of the heart, kidneys
and liver of Romanovsky-Gymza were staining with
hematoxylin and eosin and studied in electro microscope
JEOL 100CX (Japan).

Experimental data and euthanasia were made according
to international principles of European Convention for the
Protection of Vertebrate Animals (Strasburg, 1985). The
processing of result was carried out with using of generally
accepted variation statistics methods. Quantity indicatory
were due to the test of Kolmogorov — Smirnov, deviations
from normal data distribution were not observed (p<0,05)
[2]. For estimation of statistic indicators one used Student
t criterium.

Results and their discussion. The dynamics of mor-
phological changes is presented in the table (Table 1).

Control group of SHR series animals had atrophy of
8,4+0,14% glomeruli that used expressed in diminution of
their series, because of decrease in cells and compact ar-
rangement, in other glomeruli one can notice hypertrophy
and increase in cells amount (Fig. 1).

Arteries and arterioles are usually hypertrophied at the
expense of increase in smooth muscul cells with thickened
media (Fig. 2). 24,24+0,22% of them with signs of vacu-
olar dystrophy. The endotheliocytes of these vessels are in
condition of desquamation at different stages. The damage
to epithelium of convoluted tubules is concluded due to the
regions of regeneration with polygonal cells which have
dark cytoplasm and dark nuclei (Fig. 3).

One can observe hypertrophy in the walls of the left
ventricle and particularly in intraventricular septum with
increase in size of cardiomyocytes and deformation of
muscle fiber bunches in myocardium of control group of
animals. In 14,140,19% of cardiomyocytes one points
out hydropic swelling, when in 5,3+£0,12% - basophilic
degeneration (Fig. 4).
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Fig 1. Renal cortex. Control group of SHR series. Arrows Fig 2. Renal cortex. Control group of SHR series. Arrows
indicate atrophied glomeruli, other glomeruli in a state of  indicate the hypertrophied walls of the vessels. Stained
hypertrophy. Stained H&E. Oc 10%, Ob. 10~ H&E. Oc 10%, Ob. 10¢

T e

Fig 3. Renal cortex. Control group of SHR series. Arrows Fig 4. Left myocardium ventricle of the rat. Control group
indicate incomplete renal tubules. Stained H&E. Oc 107, of SHR series. Arrows indicate hypertrophy of the wall.
Ob. 10¢ Stained H&E. Oc 10%, Ob. 10*

Considerable impact on myocardium was made by
ramipril through out short-term treatment. The degree of
hydropic swelling has decreased 3,5 times to 4,1+0,10% (fig.
4a), when basophilic degeneration is observed in 0,8+0,04% of
cardiomyocytes, that is 6,25 times less than in control group.

Positive impact was made by modification liver, the
degree of hydropic swelling of hepatocytes decreased to
93+0,38%, but the indices weren’t cogent (Fig. 5a).

v
I

Fig 5. Rat liver. Control group of SHR series. The arrows
indicate the hydropic swelling of hepatocytes and hydro-oven
vacuolation. Stained H&E. Oc 10¢, Ob. 10¢

In liver one observes reverse swelling 94+0,34% of
hepatocytes. Under this condition hydropic swelling is
observed in I1I zone of acinus, and in I zone acinus (Fig. 5).

The ramipril treatment (short-term) has lead to the
slight reduction in square of atrophy to 8,3+0,18% (Fig.

la), hypertrophy of arteries and arterioles walls saved it’s Fig. 5a. Rat’s liver. Ramipiril treatment (short-term)
tendency and increased under the influence of ramipril to group of SHR series. The arrows indicate the hydropic
24,5+0,28% (Fig. 2a). swelling of hepatocytes and hydro-oven vacuolation.

Stained H&E. Oc 108, Ob. 10¢
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Fig, la. Renal cortex. Ramipril treatment (short-term)
group of SHR series. Arrows indicate atrophied glomeru-
li, other glomeruli in a state of hypertrophy. Stained H&E.
Oc 10x, Ob. 10x

Fig 3a. Renal cortex. Ramipril treatment (short-term)
group of SHR series. The arrows indicate incomplete renal
tubules. Stained H&E. Oc 10%, Ob. 1%

Fig 1b. Renal cortex. Ramipril treatment (longt-term)
group of SHR series. Arrows indicate atrophied glomeruli,
other glomeruli in a state of hypertrophy. Stained H&E.
Oc 10%, Ob. 10*

In group of animals which were treated with Ramipril
during 21 days one points out severe atrophy 8,6+0,17%
of renal tubules (Fig. Ib). The hypertrophy of arteries and
arterioles walls decreased significantly to 8,1+0,20% (to
3 times) in comparison with indices of control group of
animals (Fig. 2b).
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Fig. 2a. Renal cortex. Ramipril treatment (short-term)
group of SHR series. The arrows indicate the hypertro-
phiedwalls of the vessels. Stained H&E. Oc 10x, Ob. 10x

Fig 4a. Myocardial ventricles of the rat. Ramipril treatment
(short-term) group of SHR series. Arrows indicate hypertrophy
of the wall. Stained H&E. Oc 1%, Ob. 10¢

-
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Fig 2b. Renal cortex. Ramipril treatment (longt-term)
group of SHR series. The arrows indicate the hypertro-
phied walls of the vessels. Stained H&E. Oc 10%, Ob. 10*

Only in 0,94+0,03% of cardiomyocytes one observes

reversible cell injury without signs of basophilic degenera-
tion (Fig. 4b).

The square of hydropic swelling decreased 2,3 times to

42+0,30% in the liver (Fig. 5b).
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Fig 5b. Rat s liver: Ramiptil treatment (long-term) group
of SHR series. The arrows indicate the hydropic swelling
of hepatocytes and hydro-oven vacuolation. Stained H&E.
Oc 10, Ob. 10~

One observes atrophy in kidneys practically at the same level
as in the control group 8,240,15% under the short term treatment
with candesartan (Fig. 1v). The zone of hypertrophy of arteries
and arterioles media is considered to be smaller (Fig. 2v).

The same results were obtained in myocardiac under
the short-term treatment with medication as were obtained
due to long-term treatment with ramipril (Fig. 4v).

The short-term consumption of candesartan had no effect
on hydropic swelling of the liver, as the indices had been at the

Fig 4b. Myocardial ventricles of the rat. Ramipril treatment
(long-term) group of SHR series. Arrows indicate hypertro-
phy of the musculatori wall. Stained H&E. Oc 10%, Ob. 10~

same liver with control group of animals (Fig. 5v).

The long-term treatment with candesartan didn’t reduce
the degree of renal tubules atrophy, but greatly influenced
the degree of arteries and arterioles walls (Fig. 2g). Accord-
ing to the literature losartan and ramipril provided effective
BP control and demonstrated that despite the increase in
renal volume, losartan and ramipril may have regressed
renal progression via other factors. These two groups of
antihypertensive drugs may also have beneficial effects on
the retardation of renal progression.

The data obtained by us indicate a significant differ-
ence in the action of candesartan, namely its long-term
use caused positive changes, and ramipril, respectively, to
our studies exacerbated the distrophic changes in the renal
tubules, especially with its long-term use [1]. There is no
hydropic swelling in myocardium and basophilic degenera-
tion is decreased 7,57 times (Fig. 4g).

Positive dynamics of morphology was observed in the
liver, the reverse swelling was registered 4,1+£0,11% of
hepatocytes, that was expressed in the mild form-hydropic
swelling (Fig. 5g) [7,8].

The data obtained by us showed the positive effect of
ramipril already with its short-term use, which points to
the prospects for further studies in a more detailed study
of this issue.

Fig 1v. Renal cortex. Candesartan treatment (short-term)
group of SHR series. Arrows indicate atrophied glomeruli,
other glomeruli in a state of hypertrophy. Stained H&E.
Oc 10+, Ob. 107

© GMN

Fig 2v. Renal cortex. Candesartan treatment (short-term)
group of SHR series. The arrows indicate the hypertrophied
walls of the vessels. Stained H&E. Oc 10%, Ob. 10*
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Fig. 3v. Renal cortex. Candesartan treatment (short-term) Fig. 4v. Myocardial ventricles of the rat. Candesartan
group of SHR series. Arrows indicate incomplete renal treatment (short-term) group of SHR series. Arrows indicate
tubules. Stained H&E. Oc 10%, Ob. 10* hypertrophy of the wall. Stained H&E. Oc 10, Ob. 10*

Fig 5v. Rat s liver. Candesartan treatment (short-term) group of SHR series.
Arrows indicate the hydropic swelling of hepatocytes and hydro-oven vacuolation. Stained H&E. Oc 10%, Ob. 10

Fig 1g. Renal cortex. Candesartan treatment (long-term) groupof  Fig 2g. Renal cortex. Candesartan treatment (long-term)
SHR series. Arrows indicate atrophied glomeruli, other glomeruli group of SHR series. Arrows indicate the hypertrophied
walls of the vessels. Stained H&E. Oc 10%, Ob. 10*

Fig 3g. Renal cortex. Ramipril treatment (long-term) group Fig 4g. Myocardial ventricles of the rat. Ramipril treat-
of SHR series. Arrows indicate incomplete renal tubules. ment (long-term) group of SHR series. Arrows indicate
Stained H&E. Oc 10%, Ob. 10". hypertrophy of the wall. Stained H&E. Oc 10, Ob. 10*
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Fig. 5g. Rats liver. Candesartan treatment (long-term)
group of SHR series. Arrows indicate the hydropic swelling
of hepatocytes and hydro-oven vacuolation. Stained H&E.
Oc 107, Ob. 10¢

According to the literature, ramipril may be hepatotoxic
and should be prescribed with extreme caution to patients
[14,15]. The data obtained by us showed the positive effect of
ramipril with its short-term use, which points to the prospects
for further studies in a more detailed study of this issue. Long-
term therapy with candesartan was more effective on liver
tissue and almost restored the structure of the organ.

Increased blood pressure causes hypertrophy of the
left ventricle. The positive effect of ramipril is explained
by the fact that the preparation stimulates the endothelial
production of nitrogen oxide at the expense of the produc-
tion of bradykinin and by suppressing the oxidative stress
caused by the activity of renin-angiotensin-aldosterone
system. Nitric oxide production by the endothelium plays
a key role in providing a vascular homeostasis, regulat-
ing the magnitude of the lumen of the vessels and the
fluidity of the blood. Ramipril helps normalize systemic
blood pressure and increase blood flow in the kidneys, in
other organs and tissues. Treatment with ramipril leads to
regression of left ventricular hypertrophy. The literature
shows that both candesartan and ramipril have a positive
effect on the processes of early postmyocardial remodel-
ing of the right ventricle. [5, 16, 17]. Cardiac hypertrophy,
which occurred in a group of spontaneously hypertensive
animals, was decreased with both drugs, but candesartan,
even with short-term treatment, helped to reduce the zone
of cardiac fibrosis, and increased the number of prolifer-
ating cardiomyocytes [10, 11]. SHR rats show increased
intracellular angiotensinogen production, which leads to
increased levels of AT II, hypertension and kidney dam-
age. Olmesartan reduced the excretion of total protein in
the urine, prevented glomerular sclerosis and expansion of
interstitium, and also reduced the monocyte / macrophage
content in the interstitium and glomeruli of SHR rats. In
most studies, it has been shown that the beneficial effect of
angiotensin blockers is associated not only with a decrease
in blood pressure, but more due to pleiotropic effects. It
is assumed that they are realized due to the blockade of
angiotensin receptors AT 1, which are represented in differ-
ent tissues, in particular in smooth muscle cells, myocytes
and adipocytes [6].

© GMN

In this way, one can conclude: both drugs contributed to
the regression of reversible cell injury as cellular swelling
of cardiomyocytes. Short-term treatment with ramipril 3.4
times reduced the degree of hydropic swelling, and long-
term therapy with this drug and treatment with candesartan
helped restore the structure of the organ.

Significant changes in the kidneys caused the use of
ramipril and for a long and short-term use, and they were
of'a negative nature. The deeper atrophy of the renal tubules
was marked. Long-term therapy with ramipril reduced in
2.99 times the hypertrophy of the walls of the arteries and
arterioles of the renal glomeruli. Short-term therapy with
candesartan reduced the hypertrophy of the walls of the
arteries and arterioles of the renal glomeruli by of 40 times,
and long-term therapy led to the complete restoration of
these changes, but candesartan had almost no effect on the
atrophy of the renal glomeruli.

Ramipril with its long-term use reduced the degree of
the hydropic swelling of hepatocytes by 2.24 times, and
candesartan led to similar changes with prolonged use of
22.93 times led to such changes.
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SUMMARY

PATHOMORPHOLOGY OF THE MYOCARDIUM, KIDNEY AND LIVER IN SPONTANEOUSLY
HYPERTENSIVE RATS TREATED WITH SHORT AND LONG-TERM USE RAMIPRIL AND CANDESARTAN

Maruschak A., Shorikov E., Timofiichuk I., Davydenko I., Slobodyan K.

Higher State Educational Establishment of Ukraine Bukovinian State Medical University”, Chernivtsi, Ukraine

Choosing a method of treating arterial hypertension
remains an urgent problem today. For effective therapy;, it is
necessary to select hypotensive drugs that not only effectively
reduce the pressure, but also contribute to the restoration of the
structure of tissues sensitive to oscillations of arterial pressure.

The purpose of this study was to conduct a comparative
analysis of the effect of angiotensin 2-candesartan receptor
antagonist and angiotensin converting factor ramipril on
pathomorphological changes in the myocardium, kidney,
and liver in SHR lines that received treatment for 7 days
(short) and 21 days (prolonged therapy )

The study was conducted on 20 spontaneously hy-
pertensive rats with a mass of 248.0-441.0 g. The rabbit
was administered at a dose of 5 mg / kg and candesartan

4 mg / kg, respectively. The period of short-term therapy
was 7 days and long-term-21 days. For the evaluation of
morphological changes in the heart, kidney, liver, frozen
cross sections were stained using Ramonovsky-Giemsa
method (H and E).

The data obtained indicate a more significant effect of
candesartan on myocardium and kidney. Ramipril had a
negative effect on the renal tubules, increasing the degree
of atrophy. Treatment with ramipril and candesartan, espe-
cially with long-term use, reduced the hydropic swelling
of hepatocytes.

Keywords: hypotensive drugs, candesartan, ramipril,

arterial hypertension.

PE3IOME

HATOMOP®OJIOTI'UA MNOYEK, MUOKAPIA U TIEYEHU Y CHOHTAHHO-T'NIIEPTEH3UPOBAHBIX
KPbIC ITPU JIEYEHUU PAMUITPUJIOM U KAHAECAPTAHOM KOPOTKOI'O
N JJIMTEJBHOI'O TIPUMEHEHUA

Mapymaxk A.B., lllopukos .E.W., Tumoduituyk U.P., JTaBsinenxo U.C., Ciooonsin K.B.

Tocyoapcmeennoe svicuiee yuebnoe 3asedenue «bykosunckuil 20cy0apcmeennblil MeOUYUHCKUL YHUBEPCUmemy,
Yepnoesywi, Ykpauna

Bri0op crioco0a sieueHus apTepraibHON THIIEPTEH3UH
Ha CeTrOAHSIIHUN IEHb OCTAETCS aKTyaIbHON MPOOIeMOi.
Jlist 5 ek THBHO# Teparuu HeOOXOAUMO MOI00PATh THITO-
TEH3MBHBIC NPENapaThl, KOTOPbIE HE TOJIBKO dPPEKTUBHO
CHIDKAIOT JaBJIEHHUE, HO M CIIOCOOCTBYIOT BOCCTAHOBIICHUIO
CTPYKTYpbI TKaHEH, 4yBCTBUTEIILHBIX K KOJICOAHHsIM apTe-
PHAIBHOTO JIaBJICHUS.

Lenpro TaHHOTO UCCTIEIOBAHUS SIBUJICS CDABHUTEIIHBIH
AQHAJIN3 BIUSHUS aHTarOHKUCTA PELIENITOPOB aHTHOTEH3NHA
2 — KaH/iecapTaHa, 1 aHrHOTEH3MHKOHBEPTHPYOLIEro (ak-
TOpa — paMHITPUIIA Ha TATOMOP(OJIOrHYECKIE N3MEHEHUI
MHOKap/a, IMo4eK, medeHn y kpeic auHu SHR, xotopsie
10JIy4aliy JICYEHHE IIpenaparaMy Ha IPOTSHKEHUU 7 JHeH
(xopoTko) u 21 mHA (IIUTENBHAS TePAITUs).

UccnenoBanue npoBeneHo Ha 20 CIIOHTaHHO-TH-
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nepreH3upoBanbx kpeicax nuHuM SHR maccoii 248,0—
431,0 1. Uccaenyemoil rpymnmne >KMBOTHBIX BBOIUIIN
paMHUNpPHUI B 103¢ 5 MI/Kr ¥ KaHaecapTaH - 4 MI/KT.
[lepuon KpaTKOBpEeMEHHOM Tepanuu COCTaBIIAI 7 THEH,
JI0JTOBpeMeHHOi - 21 nens. [l onenku Mmopgonoruye-
CKHMX U3MEHEHUH cep/lia, MoYeK, IeUYeHN UCII0Ib30BaIl
3aMOPOKEHHBIE TOTMEPEUHBbIE CPEe3bl OKPAIICHHBIE 10
Merony PaMoHOBCKOro-I'uM3sl.

[Tony4yeHHBIE TaHHBIE yKa3BIBAIOT Ha Oojee cyiie-
CTBEHHOE BIHMSIHHE KaHJIecapTaHa Ha MHOKap/ M ITOYKH.
Pamunpun mMen HeraTMBHOE BIMSHUE Ha SMUTEIHH
MOYEYEHBIX KaHAJIbLIEB, YBEIUYHBAsl CTEIEHb arpopuH.
JleyeHre paMUIIPHUIIOM M KaH/ECapTaHOM, 0COOCHHO NpH
JUTUTEIBHOM MX IIPIMEHEHUH YMEHBIIAIO THAPOITMYECKYIO
JUCTPO]HUIO TeNaTOLUTOB.
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SWOT-AHAJIN3 MPO®ECCUOHAJILHO-TUYHON KOMIIETEHTHOCTHA YKOHOMHUCTOB
B MEJJUIIMHCKUX OPTAHU3ALIUAX

Hcaes T.K., MacantumoBa A.E., Mar3ymosa P.3.

Meouyunckuu ynueepcumem Acmana, Pecnyoiuxa Kazaxcman

Jomst 001mmx pacxooB Ha 31paBooxpaHenue B Kazaxcra-
He BO BHYTPEHHEM BaJIOBOM ITPOAYKTE cocTasister 3,6%. Kak
JOCTUTHYTh SKOHOMHYECKOH 3(D(PEKTHBHOCTH B yCIIOBHSIX
OTPaHWYCHHBIX PECYPCOB B MEANIMHCKHX OPraHU3aUsIX?
JInniepbl KpYITHBIX KOMITAHWH 3HAIOT POCTHIE NCTHHBL: «Ecim
BBI HAUMHACTE C BOIIPOCA «KTO, & HE «ITO», BaM Jierye OyaeT
TIPUCTIOCOONTHCS K OKpYKaromeMy Mupy. MHOro crpoca
1 OECKOHEYHO MOXKHO TPaTHTh, HO C HAIIMMH PEabHBIMU
pecypcami - GHHAHCHPOBAHMS Beera OyJIeT HeIOCTATOuHO,
TIOATOMY Ba)KHO Pa3padaTbIBaTh MPABUIIBHBIC PEIICHMSI.

B pa3BuThIX cTpaHax OIEHKA MEAWIUHCKHX TEXHO-
JIOTHH 1 M3y4YeHHE €€ SKOHOMHYECKOH A(PQeKTHBHOCTH
MIPOBOJIUTCS KaK pyTHHHAs paboTa, Tak KaK 3TO BXOAUT B
KOMIIETeHTHOCTD MEUIINHCKOTO SKOHOMHUCTA.

OueHka pecypcHOTO MOTEHINANa OPTraHH3aIMU CPABHH-
TEJIHO HEJIABHO BOIILIA B TPAKTHKY, TO3TOMY MPOIOIKAIOT
COBEPIIICHCTBOBATHCS] METOANKA €€ TPOBE/ICHNSI, CTPATET UK
TIPUHATHSA YIIPABICHYECKHUX PEIICHHH, TPOLe/lypa aHaINn3a
3 PEKTUBHOCTH HCIIONB30BAHUS B KaXKJIOM KOHKPETHOM
BHJI€ MEANIIMHCKUX YCIYT.

Lenm ThIcsTueneTHs B 001acTy pa3BUTHS CIIOCOOCTBOBAIIH

© GMN

(hOpMMPOBAHHMIO IPHOPUTETHBIX 33/1a4 B 00IACTH II0OAIBHO-
1o 31paBooxpanenus. B 2012 rony nenesasi rpymna CUCTEMBI
Opranmammu O0veqrHeHHBIX Harmii o moBecTke JHS B
00JIacTH yCTOWIMBOTO Pa3BUTHSI Ha reprof mocie 2015 roma
TIPE/UIOKHIIA PAMOYHYIO IIPOTPaMMY C YETBIPEMSI OCHOBHBIMH
HAIpaBJICHISIMH: BCEOOBEMITIOIIEE SKOHOMHIECKOE PA3BUTHE,
9KOJIOTMYECKast yCTOHYMBOCTb, COLIAIIBHOE Pa3BUTHE U Oe3-
OITACHOCTh B MHPE.

B nepnos MHTEHCHBHOTO JJaBIEHHSI HA OI0/DKETHI 3/1pa-
BOOXPAHEHUs 33J1a4a TEXHOJIOTUH YIPABICHUS COCTOUT B
M3YYeHUH CIIOCOO0B, TIOCPEACTBOM KOTOPBIX METUIINHCKHUE
9KOHOMHCTHI MOIVIM OBl MCIIPABIISATH HAOIIOaeMBIH JTHIC-
6anaHc MEXIy OIEHKOW HOBBIX M CYIIECTBYIOIIMX B HC-
TIOJTE30BAHUM TEXHOJMOTHH. VIcTOUHMK TpHOBIIM 1100010
TIPENPUSTASL — HOBATOPCKAasl TBOPUECKAs JICSITEINbHOCTb.
Pemenne nanHOM 3a1a4M BO3MOXKHO Yepe3 OMpe/esiCHNe
JUYHOCTHBIX BEKTOPOB PAa3BUTHS COLMAIBHO-TICHXO-
JOTHYECKOTO MOTEHI[HAaJa SKOHOMHICTOB B YCIOBHSX
MEIUIMHCKUX opraHu3anuil. [IoBBIIIEHHBIE PacXo/bl HE
BCET/Ia BEYT K BHICOKOH 3(h(heKTHBHOCTH PErnoHAIEHOTO
37IpaBOOXPAHECHUSI.
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DKOHOMHCTBI OTICPUPYIOT Hanbojee abCTPaKTHOM
nHdopmarueit u aBa Hambosee OOIMKMX TPeOOBaHUS K
crenuagiucTaM JJaHHOTO THIIA 3TO MHTEpeC K padoTe co
3HAKOBBIMU CHCTEMaMH U CIIOCOOHOCTH BOCIIPHHUMATH,
OIIEPUPOBATH U aHAIM3UPOBATh UH()OPMAIHIO, TIPEICTAB-
JICHHYIO B 3HAKOBOH, aOCTpakTHOI (hopme.

B CcOBpeMEHHBIX YCIOBHSX OTMEUAETCSl TCHJICHIIHS
K 3aMEIICHUI0 KBAIM(PHUKAIIMOHHOTO TOJX0/Ia OIICHKH, B
TOM YHCIIE KaJ[pOBOTO MMOTEHIIMAIA, KOMIIETEHTHOCTHBIM,
TaK Kak Bo3pociias HH(pOpMaIMOHHast U KOTHUTHBHAS Ha-
rpy3Kka Tpy/a, HeOOXOJMMOCTb IPOSIBIISITh a/IAITHBHOCTD B
MEHSIIOUINXCS YCIIOBUSIX HE MOTYT OBITh aJIEKBATHO CTPYK-
TYPHUPOBaHbI B paMKaX MOJIX0/I0B, OPaHUYMBAIOIIIUXCS UC-
CJIe/IOBAHMEM TOJILKO KBAUTU(PHUKAIIMOHHBIX XapaKTEPUCTHK.
Takum 00pazom, Ooliee a1eKBaTHBIM MEHSIOIIIMMCS COLIO-
HSKOHOMHYECKUM U KYJIBTYPHBIM YCIIOBHSM CTaHOBUTCS
KOMITETEHTHOCTHBIN TTOJIXOI.

Hennocts SWOT-ananu3a 3akirogaeTcs B €ro yHH-
BepcanbHOCTH. ETr0 MOYKHO MPUMEHSTh KaK B PELICHUSIX,
CBSI3aHHBIX C 3a]a4aMy OM3Heca, TaK U MPH aHaJIN3e JINY-
HBIX BOITPOCOB.

[enpro TaHHOTO MCCIIEIOBAHUS SIBHJIOCH H3yUCHHUE MPO-
(heccnoHaIbHO-TMYHOCTHOW KOMITETEHIIMU MEMIINHCKUX
9KOHOMUCTOB PecnyOnuku KazaxctaH, u ux BIUSHUE HA
3G GEKTUBHOCTh MEAUIIUHCKON CSITEIBHOCTH.

Marepunaj u Metoasl. [IunoTHoe MccnenoBaHue Mpo-
BeneHo B T. YKamObu1 1 XKamObuickoii oomactu. B pernose 39
CTaIOHAPOB, 144 - aMOyIaTOpHO-MOIUKINHUYECKUX Opra-
HHU3alMi. B cocTaBe LeHTpaIbHbIX palilOHHBIX OONMBHUIL — 1,
LEHTPATBHBIX PAOHHBIX TIOJMKIIMHHUK, 7 CEJILCKHX OOJBHHUII,
108 BpaueOHbIX amOynaTopuii, 63 (enbImepcKux MyHKTOB,
115 MeUIMHCKKUX MYHKTOB. 3a MEPHOJ HIONb-CCHTAOPH
2015 rona npoBeseH aHanu3 3G HEeKTHBHOCTH MEIMIIMHCKIX
opranu3anuii (n=20) YKamObUICKO# 00IaCTH.

BriOopka Juisi aHannM3a MEAMLIMHCKUX OpraHu3aluil
ObuTa cityvaiinoi u coctaBuia 10,3% u3 yrcia craiuoHa-
POB U MOTUKIMHUK O00JacTH. PecrioHIeHTOB U3 JaHHOTO
peruona 0110 43. Kputepuu BeIOOpKHU: paboTa B JaHHOU
MEIUIIMHCKON OpraHu3aIiiy He MeHee 3 JIeT U corlacue Ha
MIpOBE/ICHUE NICUXOINAarHOCTHYECKUX MeTo0B. [IpoBene-
HBI CICTYIOIIME UCCIICTOBAHNUS: N3yUeHHE KaYeCTBEHHOTO
1 KOJMYECTBEHHOTO COCTaBa y4aCTHUKOB, MOKa3aTenei
BIUSAHUA (KOPPENALMOHHBIN aHaIN3) 3KOHOMHCTOB Ha
HKOHOMHYECKHE M0Ka3aTen (PeHTa0eIbHOCTD, YIeIbHbIH
BEC IJIATHBIX YCIYT) MEAUIMHCKOI OpraHU3aliH.

Hcrionb30BaHbl METOIBI UCCIECAOBAHUS: OLICHKA TOCTH-
YKCHHS PE3yJILTaTOB PabOThI ((haKTOphI) 3a IEPUO PaOOTHI B
JTAaHHOM OpraHu3aIyy (KBaTMMETPHYECKHIA METOJT C y9acTHEeM
9KCIEPTOB N=5, yPOBEHb KOMIIETEHTHOCTH AKCTepToB — 0,74).

OreHKa JIMYHOCTHBIX XapaKTEePUCTUK MCHXOIUArHo-
CTUYECKHUMH METOAaMH (KPUTEPHH BHIOOPKH METO/IUK — Ba-
JIUTHOCTH ¥ TOCTOBEPHOCTH): MaMATH (MeTonuKa 10 ci1oB),
BHuUMaHus (Tabmuuel Llynabre), caMOONEHKY JTMYHOCTH
(C.A.bynaccu), ypoBeHb IPUTSI3aHUN TUYHOCTH (METOIMKA
Jx.PaBena), nanpasiennocts auuHocTH (b.bacca).

Ha ocHOBe mosy4eHHbIX JaHHBIX cOCTaBieH npodec-
cHOHANBHO-THYHOCTHBIN SWOT-ananu3 (kadecTBEHHBIN U
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KOJIMYECTBEHHBIIT). OOBbEM BBIOOPKH ITPH JIOBEPUTEIHHOM
BepositHocTr 90%, I £12%. Pacuer o popmyiie ¢ kop-
PEKTHUPOBKOH NIJIs1 MaJIoi BBIOOPKHU:

Pe3yabTaTrhl m uX o6cy:kaenne. [1o MeaUIIMHCKUM
MOKAa3aTesIsIM, TAaHHBIA PETHOH B CPABHCHUH C O0IIEpECITy-
omukanckuM 3a 2015 roj: oTMeyaeTcs CHHKEHUE 00IIei
CMEPTHOCTH - 6,57+1,2, Me 2,3 B 2014 r. 32 aHOJIOTMYHBII
MepHO.T OH COCTaBIIsLI 6,9+0,9, Me 2,3, a pecrnyOInKaHCKUit
nokasareins — 7,47. [lokasaresu pok1aeMOCTH 10 001aCTH
- oTMeuaetcs noseienue B 2015 roxqy B cpaBHeHuu ¢ 2014
roxoM Ha 5,4%.

PenTabenbHOCTh OmpesieieHa MoCPEaACTBOM (HOPMYIIBL:
npuOBLTL — cebecTonMOoCTh/ IpuoBLTH X 100%. [Ipor3Boau-
TEJBHOCTh TPY/IA OLICHUBAIACH 10 PE3YJIbTaTaM MEITHUIIHHCKIX
nokasaresieii (001ast, MaTepUHCKast U MJIaICHICCKasi CMEPT-
HOCTb, JICTAILHOCTh). DOHIOBOOPYKEHHOCTh OLICHUBAIACH
ucexoass us HOTpeGHOCTI/I Me}lPIL[HHCKOﬁ opraHu3zanuu
COOTBETCTBUS €€ JecTBUTeNbHOCTH. DOHI00TIa4a OLICHU-
BaJIaCh UCXOJS W3 OKYIAeMOCTH OOOPYIOBAaHUS B JaHHOI
MEIUIIMHCKOW opranu3aiuu. V3ydanucey nokaszarenu: %
TUIATHBIX YCIIYT, K3HOC 000PYy/I0BaHMs1, paboTa KOWKH, KOd(-
q)HIII/IeHT COBMECTHUTCIILCTBA Bpaqeﬁ 1 MCIUITUHCKUX CECTED,
COOTHOIIICHUC YUCIICHHOCTHU Bpaqeﬁ N MCIMUHCKUX CCCTEP,
MPOIICHTHBIN MOKAa3aTe/ib YIPABICHUYCCKOrO epCcoHaIa,
TEKyUYeCTh KaJIPOB, YIOBICTBOPCHHOCTh MIEPCOHAIIA TPYIOM.

3a nepuon 2015 roga HU3KHIM, HO TOJOKUTETHHBIH
MPUPOCT peHTabeNnbHOCTH +2,3 (CTaHAapPTHOE OTKIOHEHHE
4,7, menuana +1,6). U3Hoc obopynoBanus coctaBui 38,5%
(crannmaptHoe otkinonenue 19,4, meauana +25,0). Ynenb-
HBII BEC IJIATHBIX YCIYT B CTPYKTYpE BCEro (PMHAHCOBOTO
noxofa (roc3akas M MmiarHsle) cocTaBui 3,2% (ctanmapt-
Hoe oTkJIoOHeHwue 3,7, menuana 1,8). [Tokazarenu paboOThI
KOWKM TMOKa3alu cpeaHee 3HaueHue — 232 (CTaHgapTHOE
oTkioHeHHe 46,4, menuana 187).

CpaBHUTENBHO HEBHICOKHUII yPOBEHb TEKy4ECTH Ka-
JPOB U HU3KHUH YPOBEHb COBMECTHUTEIECH XapaKTEpU3yeT
JOCTAaTO4YHO CTa6I/IJ'II>HI)Ie MCIUIMHCKUEC KOJIJICKTHUBBI, HO
IIPY 3TOM HU3KUH YpOBEHb YIOBJIETBOPEHHOCTHU IIEPCO-
Haja TpyaoM (yIOBIETBOPEHHOCTH 3apruiatoi — 48,7%,
COLMATIBLHON MOACPIKKON MEITUIMHCKUX PAOOTHHKOB —
53,4%, yBepeHHOCTh B KapbepHOM pocTe — 57,5%, ynoB-
JIETBOPEHHOCTh MICUXOJIOTUYECKON MOACPKKON — 65,7%,
YIOBJIETBOPECHHOCTH 00yucHHEM — 65,8%).

[TooBo3pacTHas XapaKTEPUCTUKA IKOHOMHCTOB B
MEIMIIMHCKUX OPTaHu3allusAX: B BO3pacTHOM rpymme 18-25
net coctaBmiia 9,0%, 26-30 et — 19,0%, 31-40 net — 35%,
41-50 net — 16%, 50 u cTapie —21%; Yrto kacaeTcs mona,
TO B OCHOBHOM, BCC 6])1.]'[1/[ JKCHIIWHBI.

JU1 u3ydeHus 3aBUCHMOCTH MEXY IePEMEHHBIMHU (X
1 y) B HCCJICIOBAHUU HCIIOIBH30BaHbI ICPEMCHHBIC: CBSI3b
MEK/1y KOTOPBIMH HEOOXOJMMO M3y4UTh. MBI aHAJIM3UPO-
BaJiIn TpU CBA3U BIUAHUA: COOTHOUMICHHUEC MEIUIIMHCKOT'O
SKOHOMHUCTA K YHUCIY COTPYAHMKOB (X) M yICIbHBIN Bec
IUIATHBIX YCIYT B MEAMIIMHCKONW opranu3anuu (y); cTax
PpaboThI PKOHOMHECTA (X) U PCHTA0CTBHOCTh METUITMHCKON
opranusaiu (y); 4actota 00y4CHUs IKOHOMUCTOB (X) U
PeHTa0CIbHOCTh MEUIIMHCKON Opranu3anuu (y).
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Tabnuya 1. Ilpsamoe pansicuposanue u oyeHka Gaxmopos npogheccuoHaIbHol KoMnemenyuu
MEOUYUHCKO20 IKOHOMUCIA dKChepmamu (n=35)

Kpurepun

r cp. r K, % | Acp. A K, %

OO6pazoBanue

w

1,2 1 373 3 0,0

IloBpImIcHNE KBaJII/I(bI/IKaHI/II/I

10,4 11 11 3,8 4 22,0

UNEeHCTBO B CAMOPETYIMPYEMBIX MPOGECCHOHATBHBIX
cool1ecTBax

2,8 2 39,1 1 1 0,0

OnbIT paboTHI 10 CIIEUATFHOCTH

4 4 | 306 | 42 4 19,9

VYuactue B METOAUKE U KOOPAWHAINHU ACATCIbHOCTH
noz[pasz[eneHm‘/'I B YCJIOBUAX KOHKYPEHIINU

6,2 6 17,7 1,4 1 39,1

CojieiicTBrE B IOBBIILICHUH HAYYHOH 00OCHOBaHHOCTH
9KOHOMMUYECKUX PacyeTOB IUIAHOBBIX II0Ka3aTeseh

Ha OCHOBE IIPOI'PECCUBHBIX TEXHUKO-3KOHOMUUYECKUX
HOPMAaTUBOB MaTEpUAJIbHBIX U TPYJOBbIX 3aTpaT

6,6 7 23,0 1,6 2 34,2

VYdacTue B paboTe 10 CO3AAHUI0 U YITyUIICHUIO
HOPMATHUBHOW 0a3bl IIIAHUPOBAHUS, HOPM pacxo/a
TOBapHO-MaTEePHAIBHBIX IICHHOCTEH, 000POTHBIX
CPEIICTB U MCIIOJIb30BAHHMS ITPOU3BOICTBCHHBIX
MOIIHOCTEH

11,2 12 7,5 3 3 23,6

YyacTre B 1eHO0Opa30BaHNH IUTATHBIX YCIYT Ha
OCHOBE M3y4eHHS IICH B OJIMDKaiiieM TeppuTOPHATIBHOM
OKPYXKCHUH KOHKYPUPYOIUX OPraHU3aLUsIX

9,6 9 14,0 2,2 2 38,0

VYuacTue B 11IeHO00pa30BaHWU HA OCHOBE U3Y4EHHs [ICH
B CTpaHax OJIDKHETO U TaTbHETO 3apyOexkKbs

4,3 3 0 2,8 3 16,0

Pa3paboTka METOAMYCCKUX MATCPHUAIIOB TI0
TEXHUKO-3KOHOMUYECKOMY TIAHUPOBAHUIO

paboThI Mo/Ipa3ieNeHunil, pacueTy SKOHOMUYECKON

3¢ EKTUBHOCTH KaITUTABLHBIX BIOKCHHUH,
palMOHATU3ATOPCKUX MPEAJIOKEHUN U MEPOTIPUATHUH 1O
MaKCHUMaJIbHOW MOOWJTH3AIMK PE3CPBOB OPraHU3aIUH,
BHCPCHUIO HAYYHO! OpraHu3aluy Tpya

5,6 5 63,9 1,4 1 39,1

Uucno npeanoxkeHuit, HalpaBIeHHbIX HA MOBBIIICHHE
MIPOM3BOINTEIBHOCTH TPy /ia, P deKkTHBHOCTH 1
YKpenIeHue X03HCTBEeHHON

CaMOCTOSTEJIBHOCTH MPEIIPUATHS

7,4 8 12,1 1,8 2 46,5

OpraHu3anys MpoBeICHNS] SKOHOMUYECKHX PACYETOB H
aHanm3a

3 HeKTHBHOCTH BHEAPECHUS HOBOI TEXHUKH
TEXHOJIOTUH, PAHOHAIN3ATOPCKUX MPEITIOKECHUH 1
n300peTeHuit

10 10 18,7 1 1 0,0

Cpennuii K03 GHUIMEHT COTTACOBAHHOCTH

22,9 232

Hcxons n3 tumna nmikaisl ¥ BUjaa rpaduka paccenna-
HUS TOYEK, MBI BBIOpAIM METOJT M3YUESHHSI 3aBHCUMOCTH
MEX]y T0Ka3aTesIM1, IPU CYLIECTBYIONIEM JIOCTaTOYHO
OOJIBIIIOM KOJIMYECTBE METOJOB KOPPEISAIMOHHOTO H3-
MEpEHHS.

CooTHoOIlIEHHE OJIHOTO0 PKOHOMHUCTA K YHCIY CO-
TPYAHHUKOB HE BIIUSCT HA YACIbHBIN BEC MIIATHBIX YCIYT
(r=0,001, p<0,05). MOXHO IIPEIOI0KHUTE, YTO HATPY3Ka
IIPOM3BOJICTBEHHAS HE OKA3bIBACT BIMSHUS HA YKOHOMHU-
4ecKyto 3 eKTUBHOCTH paboThl mpeanpustus (puc.1).
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Puc. 1. Oyenxa erusinus coomuoutenusi 0OH020 IKOHO-
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r’=-0,361

® 51 * 53 & 56

Puc.2. OL[EHKG GIIUAHUA cmadicd IKOHOMUcCma K nokasameiro peHma6eJleocmu MebuuuchozZ opeanuzayuu

Jlanee, Mbl U3y4YHIIH KOPPEISIIIMOHHYIO CBS3b CTaxKa
SKOHOMHMCTA M IKOHOMHYECKOTO ITTOKazaTens 3((HeKkTuB-
HOCTH - PCHTa0ETHHOCTb.

Crax paboThI 5KOHOMHCTA B MEIUITUHCKOW OpTaHu3a-
[[UH HE BIHUSIET HA SKOHOMHUUECKHIA TI0Ka3aTeh OpraHu3a-
IIUU — peHTa0eTbHOCTS, 1= -0,36, p<0,05 (puc.2).

YacTota 00yueHHsI SJKOHOMHCTOB BIIHSCT HA peHTA0CITB-
HOCTh MEIHWIWHCKUX oprarm3anunii, 1=0,73, p<0,05 (puc.
3). JlaHHBIMHU HCCIEIOBaHUS TOATBEPIKICHBI 00IIen3-
BECTHBIC PE3YJbTaThl UCCIIEOBAHUN MHOTUX aBTOPOB 00
s pexTHBHOCTH 00YUICHNS TIepCOHANA.
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Puc. 3. Oyenxa eruanus uacmomul 0Oy4eHUs SKOHO-
MUCMA K NOKA3AMeN0 PeHMAbeNbHOCMU MeOUYUHCKOL
opeanuzayuu

B Buze OCHOBHBIX KPUTEPHEB, OKA3BIBAIOIINX BIIHU-
SHUE Ha Ka4ecTBO MPO(ecCHOHATHLHOW KOMIETEHIINN
MEAMIHNHCKOTO 3KOHOMHCTA, BBIACICHBI (DAaKTOPHI: 00-
pa3oBaHMe, TPAKTHYECKUH OMBIT U AKTUBHOCTH yJaCTHs
B IIPOM3BOJICTBEHHOM TIporiecce. sl OIeHKH CTereHn
MPUOPHUTETHOCTH MCIIOIB30BAINCH CPEIHNN TOKa3a-
TeIb IKCIEPTOB (N=>5), MCXO/s U3 MPHUHIINIIA, YeM HIKE
cTeneHb paHra(r), TeM BEIIIE OIeHKa (A) MPUOPHUTET
kputepus (mo 5-0annpHOH omenke. Jlamee, cormacHO
CTaHAapTHOH (opMylie MpPOBEACHA OLEHKA KaXIOTO
KpUTEpHA 110 5-0aTpHON CTaHAApTHON MIKaje. 3aTeM BBI-
YUCTHIN KOAP(PUIINEHT COTIACOBAHHOCTH PE3yIbTaTOB
SKCHEPTHOM OLIEHKH.

[IpoBenena oreHka kputepus (A) IKCIIEPTHBIM METO-
oM. [locne nonmydeHus: OLEHKH KaXXJI0To U3 5 HKCIEPTOB
BBIUHCIISITA CPETHIOIO OIIEHKY KaXKI0TO KPUTEPHSI.

Orenka mpoBesieHa B 1 Typ, Tak pe3yabTaThl IEPBO-
ro pacdera Kod(pPuIIeHTa BapHaiy OBIIH TOTYYICHBI B
mpezenax JomycTuMoro (Tabmuma 1).

B wurore, nmpoBenerHo 2 Typa: IpH MEPBOM pacdeT Ko-
s¢dummenta cornmacoBanHOCTH (K, %) coctaBui 37%, npu
BTOpOM — 23.2.

3arem TpoBeqeHa OIICHKa KpUTepHs (A) SKCIIEPTHBIM
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merooM. Ilocie moayyeHus: OUEHKN Ka)XaI0ro U3 5 K-
TIEPTOB BBIYUCISUIH CPETHIO0 OLICHKY KayKJI0TO KPHTEPHSI.

U3 moimy4eHHBIX pe3yJIbTaToB OLCHKH U PAH)KUPOBAHHUS
KPHUTEPHEB BBIYHMCIIUTN MApaMeTpHIeCKPHUI HHICKC IS
Ka)KI0T0 MOKa3aTels.

CornacHO NMPOBEACHHBIM pacyeTaM, ONpeaeseHa
CTEIIeHb NPHOPUTETHOCTH KPUTEPUEB MEAUIINHCKUX KO-
HOMHCTOB.

Tabnuya 2. Pacuem napamempuueckoeo unoekca
npogecCcUOHANbHOU KOMREMeHYUY

Kpurepuu | r C Wi A Pi

1.1 1 0,0833 0,08 |3 0,3
1.2 11 0,92 |4 3,7
1.3 2 0,17 |1 0,2
2.1 4 033 |4 1,3
2.2 6 0,50 |1 0,5
23 7 0,58 |2 1,2
7 12 1,0 3 3,0
8 9 0,75 |2 1,5
9 3 0,25 |3 0,8
10 5 042 |1 0,4
11 8 0,67 |2 1,3
12 10 0,83 |1 0,6

D10 sABNAETCS ONTUMHU3MPOBAHHAS IPHOPUTETHOCTD,
COINIACHO MOTPEOHOCTSIM MEANIIMHCKON OpraHu3aIiH, TaK
KaK dKCIIepTaMH OBLTH OTIBITHBIC PYKOBOAUTENH (KO3 Q-
[UEHT KoMITeTeHTHOCTH 0,74) MEIUITMHCKAX OPTaHU3aITHH.
Panr nproputeTHOCTH OBIT OLIEHEH METOIOM 0OpaTHOTO
paHXHUPOBAHUSL.

AHanu3 TaHHBIX OKa3aTeNeH BBISIBUI, 94TO podec-
CHOHAIIBHBIN NOTEHIHAN COTPYAMKOB B MEIUIIMHCKUX
OpraHu3anusIX peruoHa BeChbMa BBICOKHH (BO3pacT,
KBaA(UKANINS, YKOMIUIEKTOBAHHOCTE) M 00€CIIeUnBacT,
CPaBHUTEIBHO C PECIMyOINKAHCKUMH IOKAa3aTENIsIMH,
BBICOKYIO MEIUIIMHCKYIO0 3G PEeKTUBHOCTb, OJHAKO
YIpaBICHUYECKHE TEXHOJIOTUH, CIIOCOOCTBYIONINE, IKO-
HOMHYECKOH 3((HEeKTUBHOCTH HENOCTATOUYHBI (HU3KUI
oKa3aTeb paboThl KOWKH, HU3KAN YIETbHBINA BEC IIaT-
HBIX YCIIyT, HU3Kas pPEeHTA0EIbHOCTb, BHICOKHH M3HOC
00opynoBaHus, BRICOKas (OHI00TIa9a 0O00PYJOBAHUS).
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Tabnuya 3. Dxcnepmuas oyenka npuoOpuUmMemHocmuy Kpumepues npopeccuonaibHou Komnemenyuu
NPOPheccUOHaIbHO2O NOBEOEHUSI MEOUYUHCKO20 DIKOHOMUCTNA

Kpurepun Ps r
Oo6pa3zoBanue 0,3 11,8
[ToBbltIeHue KBATU(UKAIITH 3,7 5,6
UneHCTBO B CaMOPETyIUPYEeMbIX TIPO(PECCHOHANBHBIX COOOIIECTBAX 0,2 11,0
OmnBIT paboTHI 1O CIICIUATFHOCTH 1,3 9,0
VY4acTie B KOOpAUHALUY TOAPA3ACICHUN B YCIOBUSIX KOHKYPEHIIUI 0,5 10,0
CopieiicTBrE B IMOBBIILICHUH HAYYHOH 00OCHOBAHHOCTH SKOHOMHYECKUX PACUETOB IJIAHOBBIX 12 6.2
[10Ka3aTeseil Ha OCHOBE TPYAOBBIX 3aTpaT ’ ’
VYyacTue B paboTe 1Mo CO3AAHUI0 U YIIyUIICHHI0 HOPMAaTUBHOHN 0a3bl MITAHUPOBAHUS 3,0 1,6
VYyactue B 1eHO00Opa30BaHUH TUTATHBIX YCIYT HA OCHOBE M3yUEHHUS IIeH B OJIMKanIeM 15 4
TEPPUTOPHATEHOM OKPY KEHUH ’
VYuactue B 11eH000pa30BaHUH HA OCHOBE M3YYEHHS IICH B CTPaHaX OJIMKHETO M JAJTBHETO 0.8 6.6
3apyOeKbs > )
Pa3paboTka METOMUYCCKUX MATEPHAJIOB 110 BHEIPCHUIO HAYYHOM OpraHU3alluy TPyaa 0,4 8
Yuciio npeasiokeHni, HalpaBIeHHbIX HAa YKPEIUIEHUE X035HCTBEHHOU 13 50
CaMOCTOSITEIILHOCTHU ’ ’
Opranu3anys IpoBeIeHIsI SKOHOMIUECKUX PACYeTOB U aHaIN3a
3¢ GEKTUBHOCTH BHEAPSHHUS HOBOI TEXHUKU M TEXHOJIOTHH, TPYIa M YIPaBICHUS, 0,8 2,6
panMOHATN3aTOPCKUX TPEIIOKESHNH 1 H300peTeHIH
—#—noTpebHocTb B

AKTHMBHOCTH

hakTMUECKKil

noKasaTenb
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Puc. 4. Ananusz npogheccuonanbHol aKkmusHOCMU MEOUYUHCKUX IKOHOMUCTIO8
6 Meduyunckou opeanuzayuu (n=43), x’=8,7, p>0,001

[IpoBeneH cpaBHUTENbHBIA TpaduUecKuil aHAIU3
(haKTOPOB KOMITIETCHTHOCTH MEJUIIMHCKAX YKOHOMHUCTOB,
OLICHEHHBIX KCIEPTAaMH, COIVIACHO pacueTy mapameTpH-
YEeCKOro MHJEKCAa M DKCIEPTHOW OIEHKOI mpuoputera
JAHHOTO (haKTOpa METOI0M 0OPaTHOTO PaHKHUPOBAHMSI.

Taxum oOpa3om, HEOOXOIMMO aKTHBH3UPOBATH PabOTy
MEJIMIMHCKHX SKOHOMHUCTOB ITyTE€M BHE/IPEHUSI B JIOJDKHOCT-
HBIE 0053aHHOCTH KOMITETEHTHOCTHBIN TTOAXOA, COTTIACHO
KOTOpPOMY, OIleHKa pabOThl MEAMIIMHCKOTO SKOHOMHCTA
OIICHMBACTCS TI0 pe3yibTaTaM 3 PEKTUBHOCTH HHTEIUICKTY-
QJILHOTO BKJIa/1a TIO CHEMAIBHOCTH B TAHHON MEJTUIIMHCKOM
OpraHM3allii 1 TIPSIMON 3aHHTEPECOBAHHOCTH B ITPOJIBIIKE-
HHUHU ¥ KOHKYPEHTOCTIOCOOHOCTH MEIMIIMHCKUX YCITYT.

AHanu3upys 1oKa3aresn ypoBHS NMPUTIA3aHUN JTHU-
HOCTH, BBISBIICH JJOCTaTOYHO BBICOKHH yACIBHBIA BEC
(39,5%) pecnoHACHTOB ¢ HU3KUM ypoBHEeM. [l maHHOM
KaTeropuu 3TOH BEIOOPKH XapaKTepHa HU3Kast IMUHOCTHAS
MHTErpanus B OBCETHEBHOM 00pa3e )KU3HH
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80 ENpPUTA3aHUA
60
10 |
20
0 -

HanpasneHHOCTL
I camooueHKa

HBHKHMaAHWE

HnamaTe

BbICOKNI

cpegHuil HM3KMI1
Puc. 5. I'paguueckas xapakmepucmuxa TuyHOCMHBIX NO-
Kazamenei MeOUYUHCKUX dKOHOMUCmos, %, n=43

Mertoauka TMarHOCTHKU HAIIPaBIEHHOCTH JITYHOCTH, MO-
3BOJISIET BBIIBUTH K UEMY UEJIOBEK JEHCTBUTENBHO CTPEMUTCH,
YTO JUISl HETO SIBISIETCS CaMbIM Ba)KHBIM, IEHHBIM. AHanu3
MOTYyYEHHBIX JAHHBIX MIOKA3aJl, YTO TPyMIa YKOHOMHCTOB
n3 LIPb nproputeTHbIM HanpaBieHUEM JIMUHOCTU CUMTAET
«HamnpaBJICHHOCTH Ha obmieHne» (22,2%) no 40 e, B 41 u
crapuie — 63,6%. DKOHOMHCTaM TOPOACKUX METUIIUHCKUX
OpraHM3aluil MPUOPUTETHBIM HANpaBICHUEM JINYHOCTH
OlIpeIeNieHa TaKKe «HAIPABICHHOCTh Ha oomieHne» - 50,0%
1o 40 ner, B 41 u crapue — 80,0%.
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Tabnuya 4. Xapakmepucmuxa AudHoCmMubIX noKazamenet MeOUYUHCKUX IKOHoMUcmos, %, n=43

JIMYHOCTHBIN MOKa3aTelb Bruicokuii Cpenunuii Hwuzknii
YpoBeHb MpUTSI3aHUI 11,6 48,8 39,5
JIeJ10 JIFOIEH cebs
Hanpasnennocts
9,2 50,2 40,6
HEaJIEeKBaTHO HEaJIEKBaTHO
BBICOKast CpenHsst HHU3Kas
CaMOOHeHKa BBICOKAas HHU3Kasa
9,4 7,0 14,0 34,8 34,8
JIOCTaTOYHBII 0J1aroroyYHbIN cpenHul HU3KUHI
Baumanue
4,7 18,6 67,4 93
OYE€Hb BBICOKUI BBICOKHH cpenHui HU3KHH OYE€Hb HU3KUH
ITamsars
4,7 11,6 74,4 7,0 2.3

[Ipu paccMOTpeHHH BO3pacTHOMN, a HE TEPPHUTOPH-
aIbHOIN XapaKTePUCTHKHU, PE3yIbTaThl HE OTIUYAIOTCS
[0 MPUOPHUTETY HAIpaBIeHHOCTH JuuHocTU (p>0,01).
JlanHOe HampaBJieHHE JTUYHOCTH — ITO CTPEMIICHHE MpHU
JIIOOBIX YCJIOBUSIX MOJJICP)KHUBATH OTHOILIEHHE C JIOIbMH,
OpHEHTAIMs Ha COBMECTHYIO JIESTEIbHOCTh, HO YacTO B
y1ep0 BBIMOJHEHHIO KOHKPETHBIX 33/IaHHH WIIN OKA3aHUU
HCKPEHHEH MOMOIIH JIFOIM, OPHEHTAIUS Ha COIIMATIbHOE
07100peHue, 3aBUCUMOCTh OT TPYTIIBI.

IIpuopurer BTOPON HAIPABICHHOCTU - «HAIPABIIECH-
HOCTh Ha ceOs» ObLIa BbIOpaHa B BO3PACTHBIX IPyIIax,
pecnionnentoB LIPB u ropoackux g0 40 et u cocraBuia,
COOTBETCTBEHHO, 33,4% u 33,3 (p>0,01).

['pyniy ¢ HAUMEHBIIMM YHCIIOM - «HAIIPABICHHOCTb
Ha JIeJI0» COCTAaBMJIM I'pynmbl 3koHOMHUCTOB u3 L[Pb B
Bo3pacte 41 roa u crapuie — 9,2%, U3 TOPOJACKUX MEIH-
UMHCKUX opranusanuii nocie 40 et — 0,0% (p>0,01).
Jlis. JaHHOM rpyNIbl XapaKTepHa 3aMHTEPECOBAHHOCTD
B pEIICHUH JENOBLIX MPOOJIEM, BBHIMOIHEHUE PAOOTHI
KaK MOXHO JIyd4llle, OpHUEHTAIUs Ha JeJI0BOE COTPYI-
HUYECTBO, CIOCOOHOCTh OTCTaWBaTh B MHTEpECax Jieia
cOOCTBEHHOE MHEHHUE, KOTOPOE MOJIE3HO IS IOCTHKE-
HUs O0OLIeH LeH.

Takum 00pa3om, BBISBICHA CHEHU(HUKA MTPOSBICHUI
npodecCHOHaIBHOM HANPABIEHHOCTH JIMYHOCTH B 3aBHU-
CHUMOCTH OT Bo3pacra. B obenx rpynmax sxonomucts LIPb
Y TOPOJICKUX METUIIMHCKUX OpraHu3alui IPHOPUTETHBIM
HampaBJIeHHEeM JIMYHOCTH IMOKa3aau OOJIbIIE COIMAIbHO
3HAYMMBbIE€ NPHUOPHUTETHI HANPABICHHOCTH JINYHOCTH, a
HMEHHO, 3aBHCHUMOCTb OT I'PYMNBl U COLUAIBHOE O0-
OpeHue.

HVcnonb3yst mosrydeHHbIe BBIBOJIBL, JJIsl IAHHOM IPYIII
PECIOHACHTOB MPOBEACHA JOMOJHUTENbHAS MICUXOAHAr-
HOCTHKA JIMYHOCTH Ha U3yUYCHHE CAMOOLICHKH JTHYHOCTH
C LETBI0 JaJdbHEHIIero JUYHOCTHOTO aHaIW3a MPUYUH
HHU3KOTO YJENBHOTO BeCa MEIUIIMHCKUX 3KOHOMHCTOB C
BBICOKHM YPOBHEM TNPUTSI3AHUH JTUYHOCTH M HU3KUMH
MTOKa3aTeNIIMU «HAIPaBICHHOCTH Ha JIETI0».

AHanu3 MOJy4YEHHBIX NaHHBIX MOKa3all, B TpyIIe
skoHOMHCTOB U3 [IPb camoomnenka nmuanoctu y 55,6%
ObLTa HU3KOH B TpyIme 10 40 JieT, HeaAeKBaTHO HU3KOM B
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y 22,2%, HeaieKBaTHO 3aBBIIIIEHHON U CPeTHEN COCTABUIIH
no 11,1% omuHakoBo, a B rpymnie nocie 40 net: y 36,3%
BBISIBJICHA HM3Kasi caMoolleHKa, 54,6% - HealekBaTHO
Hu3kas u 9,1% cpenusis.

B rpymmne y S5KOHOMHCTOB TOPOACKUX MEIUIIMHCKUX
OpraHu3aIyil y pecrioHaeHToB crapuie 40 JeT BhIIBICHA
HeaJeKBaTHO HHU3Kasg caMmoolieHKa JudHocTH B 60,0%
ciydJasix, Hu3Kas u cpefuss - mo 20,0% pecnoHIeHTOB.
B rpynmne roponckux go 40 net, HeaAeKBaTHO HU3KON B
22,2%, HeaJieKBaTHO 3aBBIIIEHHON cocTaBuia 16,7% pe-
CIIOHJICHTOB M C TAKUM JK€ [T0Ka3aTelieM COCTaBUIIa TPpyIina
C 3aBBIIICHHON U CPEHEN CaMOOLIEHKOM.

[Tpu paccMoTpeHUH BO3pACTHOM XapaKTEpPUCTHKH, pe-
3yJIBTaThl B IPYIIax OJiHAKoOBbIE 41 roj U cTapiie ooee
MIOJIOBHHBI PECIIOHACHTOB COCTABUIIM HU3KYIO HealeKBar-
HYIO caMOOIIeHKyY (xu-kBanapar=0,27, p>0,01).

Ecnu cpaguuts rpynnst LIPb ¢ roponckumu, To pas-
JUYHUil HEe BBISBICHO NPU CPaBHEHUHU OOIIETO YHUCiIa
HeaJlekBaTHOU camoorieHku B rpymnme IPb — 45,0%, a
B IpyMIle TOPOACKUX 3KoHOMHCTOB 43,4% (p>0,05). He
HaOMonamuCh pasnuuuns (xu-kBaapar=0,77, p>0,05): u'y
TOPOJICKUX 3KOHOMUCTOB B 13,0% oTMeuanack caMOOIeH-
Ka HeaJleKBaTHO 3aBblllieHHOH, a y LIPB - B 5% ciyuasx.
Takum 00pazoM, ycTaHOBIIeHA crien(uKa IIPOSBICHHIA
CaMOOIIEHKH SKOHOMHCTOB MEIUIIMHCKUX OpraHU3alni B
3aBHCHMOCTH OT BO3pacTa.

Juis aHanu3a MPUYMHHO-CIIEICTBEHHOM CBSI3U JIMY-
HOCTHOH COCTAaBISAIOLIEH MEIMIIMHCKOTO YKOHOMHUCTA
B npodeccrHoHanbHON AESITeNbHOCTH U3Y4YeH YPOBEHb
BBIPQ)KCHHOCTH BHUMaHMs. Ha Bo3pacTHbIE TPYIIIBI 10
40 net u 41 u crapue pasauuunii (x>=0,074,p>0,05) He
BBISIBIICHO.

[TpuobpeTast TOCIOACTBO HaJ CBOEU MaMsThIO, MBI
0CBOOOK/IaeM Hallle MMOBEJCHUE U3-TI0JI CIENON BIACTH
aBTOMAaTHUYECKOT0, CTUXMITHOTO BO3JEMCTBUS MPOILIOTO
[19]. B uccnemyemoii koropte u3ydeHa namsTh Kak ofHa
U3 (HOpM ICUXUYECKOH aKTUBHOCTH, KOTOpAsl BIUSIET Ha
3¢ PeKTUBHOCTD POeCCHOHANBHOM JiesiTenbHoCTH [19].

IIpoBenen konuuectBeHHbII SWOT-ananus, ¢ uc-
MOJIB30BAHUEM TIPSIMOTO PaHXKMPOBAHMUSI, TIPOBEJACHHOTO
sKcriepramu. [laHHbIe MIPE/ICTaBICHBI B TAOIHIIE 5.
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Tabnuya 5. Konuuecmeennviti SWOT-ananus MeOUyuHCKUX 9KOHOMUCIOE 8 MEOUYUHCKUX OPSAHUZAYUSIX

No | ®akrop [ri|] ¢ | wi [Ai] Pi [Ps
CHIIBHBIE CTOPOHBI

1. | UCIIOJIHUTEIBLHOCTD 7 0,126 4 0,510

2. | conmasnbHas cdepa 8 0,15 4 | 0,582

3. | cpemnwmii Bo3pact 37,5+16,8 ner 10 0,18 5 1 0910

4. | obmwmit ctaxk paboter 14,5+17,6 net 1 0,02 3 0,055

5. | BHEMaHME 9 0,16 5 0,819

0,018 4,4

6. | Beicmiee oopazosanue 100% 6 0,11 4 0,437

7. | mommepskka mpodcoro3a 4 0,07 4 | 0,291

8. | maMaTh 5 0,09 5 0,450

9. | OTBETCTBEHHOCTh 3 0,06 4 0,218

10 | MemUIIMHCKHE OpTraHU3aINy Ha TIPaBe XO3HCTBEHHOTO BEACHHUS 2 0,04 4 0,146

Cna0Oble CTOPOHBI

1. | HU3KWIA yPOBEHB OIUTATHI TPYa 5 0,05 4 0,2

2 | IM4Hast HaNpPaBJIEHHOCTh 6 0,06 4 0,24

3 | Het myOumKanuit 12 0,12 3 0,36

4 | U3BECTHOCTH B ITPO(ECCHOHATIBHOM Kpyre 4 0,04 2 0,08

5 | ypOBeHB NPUTA3AHAN THIHOCTH 3 0,03 4 0,12

6 | Hu3Kas OeraocTh U THOKOCTH MBIIIJIEHMS 11 0,11 4 0,44

7 | yHacTue Ha kopriopatHBax (HOBBIY TOJ, ICHH MEJIHKA, 8 13 0.13 3 0.39
Mapra....) 0,010 3,8

8 | HM3Kasg caMOOIeHKa 7 0,07 5 0,35

9 | maccuBHas KaJapoBast MOJUTHKA 10 0,10 5 0,5

10 | moTHBanus Tpyaa 14 0,14 3 0,42

11 | ynoBneTBOpeHHOCTH TpyaoM —47,5% 8 0,08 5 0,40

12 | renaepHas XxapakTepUCTHUKA 9 0,09 3 0,18

13 | Hu3Kas nmpodeccroHatbHas HHULIUATUBHOCTh 2 0,02 5 0,1

14 | akamemMmyuecKkasi CTENIeHb MarucTpa M y9eHO! CTENCHH 1 0,01 5 0,05

BosmoxxnocTu

1. | m3y4eHHe SKOHOMUIECKOH I HEKTUBHOCTH 0,03 5 0,15

2. | akTUBHas KaJpoBasl MOJUTHUKA 0,048 5 0,24

3 Tu(GepeHIIMPOBAHHON OILIATHI )15 COTPYIHUKOB — 7 0.042 5 0.21
MaTepHaibHasi MOTUBAIUS

4. | MOHUTOPUHT YKOHOMHYECKOH 3(pPeKTHBHOCTH 6 0,36 5 1,8

5. | yuacTre B Hay9HBIX KOH(EPEHIIHSIX 3 0,018 4 | 0,072

6. | KOHKypeHTHas cpejia MeIMIMHCKOH ycayrn (MY) 4 0,024 4 | 0,096

7. | pasBUTHE SKOHOMHKH B 3[]paBOOXPAaHEHUHU 2 10,006 0,012 4 | 0,048 3

8. | morpebHOCTH HaceneHwust B MY 1 0,006 5 0,03 |

9 | ceMuHapbl A1 MEAUIIMHCKUX YKOHOMHUCTOB 18 0,108 3 0,324

10 | MapKeTUHT MEAULIMHCKOTO SKOHOMHCTA 13 0,078 3 0,234

11 | mapketunr MY 14 0,084 4 0,336

12 | mpoBelieHUE HAYUHBIX HCCIIET0BAaHUI 9 0,054 3 0,162
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13 | co3manue accoruanuu MEIUIMHCKUX 3KOHOMHUCTOB 11 0,066 2 0,132
14 | )xypHaI MeIUITMHCKAs U SKOHOMHUYecKas 3¢ ekTnBHOCT 15 0,09 2 0,18
|5 | cO3MaHHE METOAMMECKNX PEKOMERIALMI JUI MEANIMHCKHX 16 0.096 3 | 0288
HKOHOMHCTOB
0,006 53
16 pery"EI/IHF OKOHOMUCTOB B g/lezu/IuI/IHCKI/Ie OpraHu3alHy C 10 0,06 5 03
YUYCHOU WJIN aKAAEMHNYCCKOU CTCIICHBIO
17 | coTpyTHUYECTBO C MEHEHKEPAMH 3IPABOOXPAHCHHUS 17 0,102 4 | 0,408
18 | corpynHuuecTBO ¢ GaHKaMK 12 0,072 4 | 0,288
Yrpo3bl
1. | TekyuecTh KagpoB 4 0,07 5 0,35
5 | CHIDKCHUE IPECTIDKHOCTH CMICLHANICTA MEAHLIHCKOTO 3 0.05 4 0.2
HKOHOMHCTA
3. | pOCT KOHKYpEHIIMH Ha peIHKE MY 2 0,04 4 0,16
4 | peHTa0CIBLHOCTH 10 0,18 4 0,72
5 | doHIOBOOPYKEHHOCTH 7 0.018 0,13 4 0,52
6 | dboHmOOTIAYN 8 ’ 0,14 4 0,56
7 | IpoU3BOAUTENBHOCTH TPYIa 9 0,16 4 0,64 3,0
8 | cHmKeHME KauecTBa MEAUIIMHCKOM ITOMOIIIN 5 0,09 5 0,45
9 | cHIDKeHHE KOHKYPEeHTOCTIocoOHOCTH MY 6 0,11 5 0,55
|0 | CHWKCHNE NPUBICKATEILHOCTH ME/IMIIMHCKOMH OpraHu3aluy s | 0.18 5 0.8
SKOHOMHCTOB

I'padmueckuii aHaIM3 TOMYYCHHBIX JaHHBIX, IIOKA3bI-
BACT, YTO NMPO(ECCHOHATBHBIN TOTCHIHAT MEUITHHCKHIX
9KOHOMHCTOB (Ps=5,3) MO3BOJIUT yCHIIUTB cl1abble CTOPOHEI
(Ps=3,8) B ciryuae opraHm3anuu ux mpodeccHoHaIbHON
paboTHl HANPABICHHOW Ha MOBEJCHYCCKUN KOHEUHBIN
pe3yJbTar.

6 3
N : 49
s 44

BosmokHOCTH Vrpozel CHIBHBIE Crnabsre

Puc. 6. Illpogheccuonanvro-nuunocmuvi SWOT-ananus
MEOUYUHCKUX IKOHOMUCIOB

Taxum 00pa3om, B pe3yasrare MpOBEISHHOTO HCCIIe-
nosaaug MetonoM SWOT-ananmn3a MEIUITTHCKUX YKOHO-
MHCTOB MEIUITMHCKUX OPTaHWU3alW{ YCTaHOBJICHO, UTO
BO3MO)KHOCTH MUKPOIKOHOMHKH CHCTEMEI 3[paBOOXPaHe-
Hus B KazaxcTane BO3MOXKHO YIyYITUT ITyTEM Pa3BHTHS
HSKOHOMHUYECKHX KaJIpOB MEIUIIMHCKHAX OPTaHU3AIIIH.
BriBoabI:

1. KonmaecTBeHHBIH COCTaB YKOHOMHCTOB B M3y4aeMbIX
MEIUIIUHCKIX OPTaHW3alHUAX, COCTABIII pasMaX COOTHO-
menus ot 1:63 go 1:117.

2. KagectBennslii coctaB: 100% oTcyTcTBHE cpenu pe-
CIIOHJICHTOB aKaIeMHUUSCKON U YICHOU CTETICHHU, CPEIHUIN
BO3pacT MEIULMUHCKUX SKOHOMHUCTOB B LIPb - 54,5+29.4,
Me 45, B TrOpoACKUX MEAULMHCKUX OpPraHU3alusiX -
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44,6+12,2, Me 51; 100% sxenckoro moina, 100% ¢ BeICIIIM
KOHOMHYECKUM 00pa30BaHHEM — PErPECCUBHBIN THII 110
BO3PACTY.

3. [Ipu 5TOM, HEIOCTATOYHO CHITBHO BITUSIET: CTaX paOOTHI
Ha peHTabenpHOCTH (1=-0,3, p<0,05), 1 cooTHOMmEHNE
OJIHOTO DKOHOMHCTA K COTPYIHHUKAaM Ha POCT YIEIBHOTO
Beca miaTHbeIX yeryr(r=0,001, p<0,05).

4. BeISBIICHHBIC B3aUMOCBS3U IOATBEPKIAIOT: CHIIBHOE
BIIMSIHUE YACTOTHI O0YYEHHsI SKOHOMHUCTOB Ha PEHTA0EIb-
HOCTBh METUITMHCKOM opranuzamuu (r=0,7, p<0,05), T.e.
Pe3yIIBTaTHI TOKa3aJi, 9TO YeM OOJIBIIIe YacTOTa 00y ICHHUS
9KOHOMHCTOB, TEM BBIIIEC PEHTAOCIBHOCTh U3y4aeMBbIX
MEIHULIHCKHX OPTraHU3alii.

5. AHanm3 mpogeccroHaTFHON KOMITETEHITNH SKOHOMUCTOB
B MEAUIUHCKUX OPTraHU3alMsAX II0Ka3all HU3KYIO Pe3ysbTa-
THBHOCTb MHTEJUICKTYaJIbHON ITOBEICHYECKON aKTUBHOCTH:
He otMmeueHo ydactus (Ps=0,1) B mpodeccrmoHampHBIX
cOo00MIeCTBaX, IPH ATOM 3HAYMMOCTH JaHHOTO (hakTopa
JKCIIepTaMu OlleHeHa Kak Beicokas (Ps=8,9); memocra-
togHoe yuactue (Ps=1,2) B koopAHHAIINH AEATEIEHOCTH
TIOZIpa3/ICNICHUH METUIIMHCKUX OpraHU3aluil B YCIOBHAX
KOHKYpPEHINH — 3Ha9MMOCTh (Ps=7,1); HemocTaTouHast Ha-
y4aHast 000cHOBaHHOCTH (Ps=1,0) SKoHOMUYECKHX pacyeToB
ITAHOBBIX TTOKa3arenel — 3HaunMocth (Ps=6,9); yaactue
B MEPOIPHUATHAX IS YIy4IIeHHs HOPMAaTHUBHOMH 0a3bl
IJTaHUPOBaHUs, HOpM pacxonoB (Ps=3,0) — 3HauumocTs
(Ps=5,2); merooOpa3oBaHUK Ha OCHOBE IPYTUX KOHKYpPHU-
pytormx oprannzanusax (Ps=1,0) — 3aaunmocts (Ps=8,3);
OpraHu3alys MpOBeICHHS YKOHOMHYSCKHX PacyeToB
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3¢ PEeKTUBHOCTH BHEAPEHUS HOBBIX TexHonoruit (Ps=1,2)
—3HaunMocTh (Ps=5,2); HegocTarogHOE YHCIIO TIpe/IoKe-
HUH, HaNPaBJICHHBIX HA MOBBIIIEHUE MPOU3BOIUTEILHOCTH
tpyna (Ps=1,3) — 3aaunmocts (Ps=6,9); p=0,001.

6. AHannu3 TUYHOCTHBIX KOMIIETEHIIMH MEIUIIMHCKUX
SKOHOMHUCTOB BBISIBHJI BHICOKUH YPOBEHBb MPUTSI3AHUM
nuyHoct —11,7%, cpenuuit - 48,8%, uuzkuit - 39,5%,
JUIS TaHHOM KaTeroprH ATOH BEIOOPKH XapaKkTepHa HU3Kasl
JIMYHOCTHASI MHTETPAIHsl B TIOBCEIHEBHOU U POdeccro-
HaJbHOW JKM3HU; U3yUYEHHE HANPABIECHHOCTH JMYHOCTHU
MoKa3aJid, 4TO Ha «mpolieccy HampapieHsl —16,3%, Ha
«moneit» - 51,1%, va «cebst» - 32,5%mu, ¢ yuetam JaHHbIX,
BO3MOXKHO, TIPU MPaBUJIBHOM YIPaBJICHUU TIepcoHala
YCWINUTh UX MPOU3BOAUTEIHLHOCTD TPYAA.

7. Pe3ynbrarhl U3y4eHUsT CAMOOLIEHKH Yy MEIUIIMHCKUX
SKOHOMHUCTOB B 55,8% ciydasx BBIIBHIN aJIeKBaTHYIO
OIICHKY; BHUMaHUs — 67,4% ciyuyaeB Kak CpeIHSSI OIEHKa,
aHaJM3 YPOBHS IaMsTH MOKa3al Mpeodaiaroliee Ynuciio
74,4% co CpeTHUMH MOKA3aTESIMH.

8. Pesynbrarel SWOT-ananu3a KOMIETEHIIUN U THIHOCT-
HO-TIPO(ECCUOHANIBHBIX KAYECTB MEIUIIUHCKUX IKOHO-
MHUCTOB B METUIIMHCKUX OPraHU3alUsgX MOKa3au mpeoo-
JajiaHue cladbIX CTOPOH KOPIOPATUBHBIX KOMITETEHITUI
HaJl CUJIbHBIMH, MPU 3TOM, JUYHOCTHBIE BO3MOXKHOCTHU
NpEeBaJIMPYIOT HaJl pUcKaMu. B 1enom, npodeccuoHasb-
HO-MuYHOCTHBIN SWOT-ananu3 nokasan npeobnananve
BO3MOKHOCTEH MEMUIIMHCKUX HIKOHOMUCTOB (Ps=5,3)
Hax yrpo3amu (Ps=4,9), cunsabiMu (Ps=4,4) u cinadbiMu
ctoponamu (Ps=3,8).
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SUMMARY

SWOT-ANALYSIS OF PROFESSIONAL-PERSON-
AL COMPETENCE OF ECONOMISTS IN MEDI-
CAL ORGANIZATIONS

Issayev T., Masalimova A., Magzumova R.
Medical University of Astana, Republic of Kazakhstan

In modern conditions, there is a tendency to replace
the qualification approach of assessing economists in
medical organizations - competence. The purpose of the
study was to identify the professional and personal abili-
ties of economists in medical organizations to actively
participate in the management decisions of the medical
organization in the transition from public administration
to the right of economic management.

The study was carried out in 3 stages. At the first stage,
the degree of influence of the experience of the economist,
the frequency of training and its burden on the profitability of
the medical organization was analyzed. At the second stage
- the personal evaluation of the respondents by psychodiag-
nostic methods (memory, attention, the level of the person’s
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orientation, self-esteem, the level of personal claims). At the
third stage, the data of professional behavior and personal
evaluation were summarized in the table of SWOT-analysis
factors, for determining the personnel strategy of develop-
ment of economists in medical organizations. The sample
size was 43 respondents, which amounted to 10.3% of the
participation of medical organizations.

The results of the SWOT analysis of the personal and
professional qualities of medical economists in medical or-
ganizations showed the predominance of weaknesses in cor-
porate competencies among medical economists over strong
ones, while personal opportunities prevail over risks.

In general, the professional-personal SWOT analy-
sis showed the prevalence of the possibilities of medical
economists (Ps=5,3) over threats (Ps = 4,9), strong (Ps =
4,4) and weak sides (Ps = 3,8).

At the same time, the force of influence does not suf-
fice: the length of work for profitability (r =-0.3, p <0.05),
and the ratio of one economist to employees on the growth
of the specific weight of paid services (r=0.001, p <0.05).
The revealed relationships confirm: a direct strong de-
pendence of the training frequency of economists on the
profitability of the medical organization (r = 0.7, p<0.05),
i.e. The higher the frequency of training economists, the
higher the profitability, showed our results in the studied
medical organizations.

The results of the study made it possible to identify the
behavioral professional and personal capabilities of medi-
cal economists in market conditions.

Keywords: competences, medical economists, SWOT-
analysis.

PE3IOME

SWOT-AHAJIU3 NPO®ECCUOHAJIBLHO-JINY-
HOIl KOMOETEHTHOCTHU YKOHOMMCTOB B
MEJUIMHCKAX OPTAHU3ALIASIX

HcaeB T.K., MacaiumoBa A.E., Marsymosa P.3.

Meouyunckuii ynusepcumem Acmana, Pecnyonuxa Ka-
3axcman

B coBpeMeHHBIX yCIIOBUSAX OTMEYAEeTCsl TEHACHIIMS
K 3aMCIICHUIO KBaJN(DUKAIIMOHHOTO MOAX0Ja OLCHKHU
SKOHOMHCTOB B MEAUIIMHCKHX OPraHU3AUAX - KOMIIETEHT-
HOocTHBIM. Llenbio nccnenoBaHus SBUJIOCH ONpEIETICHUE
po)eCCHOHAIBHBIX U JTHYHOCTHBIX BO3MOXKHOCTEH KO-
HOMHCTOB B MEIMLIMHCKUX OpraHu3alusax JJIs UX aKTHUB-
HOT'O Y4YacTHusl B YIPABICHYECKUX PEIICHUSIX B YCIOBUSIX
rnepexoja OT roCyAapCTBEHHOI'O YIIPaBJICHUS K MpaBy
XO3SICTBEHHOT'O BEICHHUS.

HccnenoBanue ocyuiecTsieHo B 3 stana. Ha nmepsom
3Tare MpoaHaJIu3upOBaHbl CTEIIEHb BIMSHUS CTaKa SKOHO-
MHCTa, YaCTOThI OOYUCHHUS M €r0 HArpy3KU Ha peHTA0CIb-
HOCTb MEIMLIMHCKOW opranu3anuu. Ha Bropom ararne - muy-
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HOCTHasI OI[CHKA PECIIOH/ICHTOB IICUXOANArHOCTUYECKUMHU
METoaaMH (HaMﬂTb, BHUMAHUEC, YPOBCHDb HAITPABJICHHOCTHU
JIMYHOCTH, CAMOOIICHKA, YPOBCHb MPHUTA3AHHI THYHOCTH).
Ha tperbem sTarme, naHHbie NMpodhecCHOHATHLHOIO MOBE-
JCHUA U JIMYHOCTHOM OLICHKH 6I)IJ'II/I CBCIICHBI B Ta6n1/1uy
(akropoB SWOT-ananu3sa, ajst OnpenesieHus: KaapoBoit
CTpaTeruu pa3BUTHA SKOHOMHUCTOB B MEAUIIUHCKUX Opra-
HU3aIMsIX. B uccnenoBanum yuactBoBasu 43 pecrioH/IeHTa,
T.€. 10,3% MeAUIMHCKIX OpraHu3aIliii.

Pesynpratet SWOT-ananu3a 1ugHOCTHO-TIpOodeccH-
OHAJIBHBIX KAa4€CTB MCIUIITMHCKHUX DKOHOMHCTOB B MEIU-
IMHCKUX OpraHU3alusIX MOKa3au npeodiaganue cuadbix
CTOPOH KOPHOpaTUBHBIX KOMHCTGHHI/Iﬁ HaJd CHJIBHBIMU,
IIpy 5TOM, JIMYHOCTHBIC BO3MOKHOCTHU MPCBAJIMPYIOT HA
PHUCKaMH.

Pe3yJ'H)TaTbI HUCCJICAOBAaHUA ITO3BOJIMIIN BBISIBUTH IIOBC-
JICHYECKHE PO(ECCHOHATBHO-TMYHOCTHBIC BO3MOXHOCTH
MEIUIUHCKUX DKOHOMHCTOB B PbIHOYHBIX YyCJIOBUAX.
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INPABOBOE PET'YJIMPOBAHUE TPAHCIIVIAHTOJOI'U HA COBPEMEHHOM DTAIIE:
HPOBJIEMBI YKPAUHBI U OIIBIT 3APYBEXXKHBIX TOCYJAPCTB

Cosrups O.B.

Kuescxuil nayuonanvnoviil ynueepcumem um. Tapaca lllesuenxo, Ypauna

JocTrukeHHnsl COBPEMEHHON MEIMLIMHBI O3BOJISIOT
COXPAHUTH JKU3Hb WIN YIy4LIUTh €¢ KadecTBo. [Ipu aTom
OIHHUM U3 HanbOoIee 3 PEeKTUBHBIX U pealbHBIX CTIOCO00B
JOCTIDKCHUSI PE3yIbTaTOB IPEACTABISETCSA TPaHCIUIAHTa-
1. beccMeHHBIM MUPOBBIM JINJIEPOM IO OCYIIECTBICHUIO
TpaHCIUIAHTAIUH ITocieanue 26 siet seistercs Memanns. Ha
CETOIHSI IIOKA3aTeNH STOH CTPaHBI TAKOBHL: 14 TpaHCILTaH-
Tanui eXXenHeBHO, 46,9 TOHOPOB HAa MIJUIMOH HACEIICHIS,
3a IIOCJIEHNE TPY T0/1a KOJTMIECTBO JOHOPOB YBEINIHIIOCH
Ha 30%. ITokazaTens JOHOPCTBA HA MIJUIHOH HACEICHUS
BIBOE Oombie yeM B 1iesioM B EC (21,5) u 3HaYUTEIHHO
BEIIIIE, YeM B TaKUX cTpaHax, kak: CIIA (30,8), ®pannus
(28,7) n Benukobpuranus (21,6). B 2017 . 8 Ucmanun
ObUTO TIpOBeneHO 5261 TpaHCIUIAHTAINH, YTO BIICPBEIC
npeseiciiio udpy B 5000 Tpancmnanrtamuit [23]. 3a 26
net B VMicmanuy npoBeneHo Ooree MoTyMHUIUIMOHA TPaHC-
IJIaHTaLUMI OPraHoB, TKaHEH WK KJeToK. Mcnanus - enun-
CTBEHHAsl CTPaHa, B KOTOPOH MAIJMEHTOB C XPOHUYECKOH
[OYEYHON HEAOCTATOYHOCTBIO C MEPECAKEHHON MOYKOU
Oorbllle, 4YeM Ha Inaii3e. B HeKOTOPBIX BO3PACTHBIX TPYII-
nax, 50 JIeT ¥ MoJIoXKe Iepecaika IPOBOJUTCS OKOJI0 75%
nareHToB [24]. Cpenn ctpadn CHI' mo moioxuTensHBIM
mmokasatersiM B cpepe TpancmmanTammii ¢ 2011 . munupyer
Benapycs [7].

MupoBasi IpakTHKa TPAHCIUIAHTOJIOTUH TTOKA3bIBAET,
YTO HA CETOAHSALIHWH JE€Hb MPOBOAATCS ONEPALUU IO
repecagke OpraHoB, KOTOPbIE paHEe HE BBHINOJIHSUINCH,
Hanpumep: B mapre 2017 roga B Kurae cocrosinace nepe-
cajika yIIHON paKOBHHBI, BBIPAIIEHHON HA MpeIIeyby
nanuenTa [2].

B Vkpaune B 2017 roxy BBIIONHEHO TONBKO 126 orre-
pauuii 0o TpaHCIUIaHTalUuy, U3 HUX 119 - TpaHciutanTanmit
TOYKH, 5 - iedeHn 1 | - nerkue. K Tomy ke, O0IBIINHCTBO
9THX TPAHCIIAHTAIUI BBIIOJHEHB! OPTaHOM OT >KHBOTO
POACTBEHHOTO JOHOpPA, a TPAHCIUIAHTAILMHA OT JOHOpa-
TpyIa - TOJIBKO aBe [9].

Taknm 00pa3oMm, NPUBEICHHBIE AaHHBIE CTATHCTHKH
B TIOJIHOM Mepe OTPaXaloT aKTyaJbHOCTb TEMBbI JTAaHHOTO
HCCIIE/IOBaHUS B KOHTEKCTE YCOBEPIICHCTBOBAHHUS CHCTEMBI
1 MEXaHHU3Ma [IPAaBOBOTO PETYANPOBAHMS TPAHCIUIAHTAIINI

© GMN

B YKpanHe B KOHTEKCTE OIbITa 3apyOe)KHBIX TOCYAapPCTB.

MeTtoabl uccaeaoBanusa. MeTomonorus JaHHOTO UC-
CJICZIOBAHUS BKIIIOYALT: CHCTEMHBIH, JOTHIeCKH-(POpMalIb-
HBIH, CTPYKTYPHO-(QpYHKIIMOHAIBHBIN, CPAaBHUTEIbHBIN
METOIBL.

OcHoOBHas1 YacTh JAaHHOTO MCCIICIOBAHUS BKJIIOYACT
aHaJIH3 MPoOIeM IPABOBOTO PETYIIHPOBAHUS TPAHCILUIAHTA-
MK B YKpanHe, B YaCTHOCTH BayKHEHIIIHE MEXXTyHAPOIHBIE
CTaHJAPTHI B 3TOH cdepe, U crmocoObl UX MPEOAOTCHHUS.
B xauectBe Hambomee ycremHoi U 00pa3oBoil MoeTH
OpTraHM3aIiH TPAHCIUIAHTAI[MI paccCMaTpUBAETCS OIBIT
Wcmannn. Taxas Monens nmeeT cBoe HazBanne - MODELO
ESPANOL (ucnaHckas MoJieib) U pekoMeHaoBana BO3
JUTS IPUMEHEHHUS B IPYTHX TOCYIapCTBaX.

3aKoHOMATeIbHAS PETIIAMEHTAIHS TPAHCIUTAHTAINH B
YKpauHe BKIIIOYACT, B MIEPBYIO OYepenb, 3aKOH YKpanHBI
«O TpaHCIJIaHTALIMU OPTAHOB W JPYTHX aHATOMUYECKHX
MaTepHasoB uenoBeKy» oT 16 utomns 1999 rona, c msmene-
HusMU [ 14]. OxHaKo 3TOT 3aKOH HE PeliaeT COBPEMEHHbBIE
poOJIeMBI B 3TOM cepe, YTo MOoKa3aHO HaMU JIajiee.

Taxk, B IepBYIO 09eperib, IPU OCYIIECTBICHUN 3aKOHO/IA-
TETIBHOTO PETYIIPOBAHIS BOIIPOCOB TPAHCILIAHTAIINH BEChMa
3HAYMMO OTIPEACIUTHCS C KOHLIETITYaIbHBIMH IIPHHIIATIAMI,
KOTOpBIC 3aJI0KEHBI B OCHOBY TaKHX PETyIISIIHIL.

PaccmoTrpum otnenbHble PykoBOASIINE MPUHITUTIEL
BO3 no TpaHCIIaHTAIMK Y€T0BEYECKUX KIIETOK, TKAaHEH
1 opraHoB [15], Hanbosnee mpoOIeMHBIE ¢ TOYKH 3PCHUS
WX MIPABOBOTO PETYAMPOBAHUS U PEATH3AINN B YKpanHe.

I mpuHIMI 715 TPOBEICHUS TPAHCTUIAHTAIINH KICTKH,
TKaHU U OPTaHBI MOTYT OBITh U3BATHI U3 TEJ YMEPIINX B
ciydasix, eciu: (a) moiydeHo cornacue B popme, Tpedye-
MOii 3akOoHOM, (b) HET OCHOBaHMI CYUTATh, YTO YMEPIIUIt
BO3pa)kaJ MPOTHUB TAKOTO U3BATHSA. B crcTeme 4eTko BrIpa-
YKEHHOTO COTTIacHsl, KOTOPYIO HHOT/IAa HA3BIBAIOT CHCTEMOI
IPE3yMIINH Hecornacus» («opting iny), KIETKH, TKAHU
1 OPTaHBI MOTYT OBITH M3BATHI U3 TEJAa YMEPIIETO B CIIy-
4ae, €CII yMEPIINM TIPH KU3HHU ObITO HEBYCMBICIIEHHO
3asiBJICHO COIVIaCHe Ha TaKoe U3bsATHE. B 3aBucuMocTH OT
CYIIECTBYIONIETO B CTPaHE 3aKOHA BBISBICHUE COTIIACHS
JIOTTYCKaeTCcsl B YCTHOW (popMe WIM B NMHUCHMEHHOH 3a-
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(UKCHPOBAaHOM B KapTe JAOHOPA, BOAMTEIILCKUX MpaBax
UM B YAOCTOBEPEHHUM JINYHOCTH, MEIUIIMHCKON KapTe
WIN B peecTpe AOHOPOB. B ciywae, ecnu ymeprmii npu
KU3HU HE OCTABUJI HU MOJIOKUTEIBHOTO, HU YETKO OTPHU-
L[ATEIBHOTO OTHOIICHUS K U3BATHIO OpTraHa, pa3pelieHne
JIOJPKHO OBITH MOIYy4YEHO OT YIIOJIHOMOYEHHOTO B IPAaBOBOM
MOPSAKE JINIA, KOTOPBIM OOBIUHO SIBISETCS YJIE€H CEMbU.
Bropas cucrema, koTopas SIBISETCS CUCTEMOH IIpearo-
JIaraeMoro COINIacHsl, HHA4Y€e €€ Ha3bIBAIOT «IIPE3yMITIHEH
cornacus» («opting (or contracting) out») - MO3BOJISIET
OCYIIIECTBUTh U3BATHE MaTepraia U3 Tejaa yMepIuero A
TpaHCIUIAHTAIMK (M B PsJIC CTPaH - Il aHaTOMUYECKOTO
M3YYEHUS UM B HAyYHBIX IIETIIX), B CIIy4ae, €CIM yMEpIIHi
IIPU KU3HU TPOTUB U3BATHUS OpraHa He BBIPA3UJI CBOETO
BO3PaXKEHUSI, KOTOPOE JOJDKHO OBITh 3a(hMKCHPOBAHO B
o(HIMATBHOM JIOKYMEHTE B YCTAHOBJICHHOM IOPSIJIKE,
WM B CIIy4ae, €CJIM OCBEIOMJICHHAs! CTOPOHA HE TOCTABUT
B M3BECTHOCTH O BO3PAKCHHUHU, BBICKA3aHHOM IIPH JKU3HU
YMEPIIUM MPOTHB U3BATHS OpraHa JUIsl TPAHCIUIAaHTAIHUN.
VY4uuThIBas BaXXKHOCTH MOJMYYCHHs COMIACHs C dTHUCCKON
TOYKH 3PEHUS, TaKask CUCTEMa JI0JKHA 00ECTIeUUTh MOJTHYIO
UH()OPMHUPOBAHHOCTH JIFOJIEH O CYIIECTBYOLICH OIUTHKE
1 IPEAOCTaBICHNUS UM OECIPEATCTBEHHON BO3MOKHOCTH
IIOMTHU 110 IIyTH HECOIVIACHSL.

OT/ienbHBIM BONPOCOM SIBIIsIeTCSl (hopMa Jlauu TpH-
KU3HEHHOTO COTNIaCHsl Ha TPAHCIJIAHTALMIO OPTaHOB U
AQHAaTOMUYECKHX MaTepHAJIOB YEJIOBEKA.

Tak, HampuMep, BBHICKA3BIBAIOTCS MPEATOKEHHUS:
¢ukcupoBaTh (haKT TAKOro COTNIACHS NPHU BbIAa4Ye BO-
JIUTENIbCKHUX TPaB; CO3/1aTh CAlT C JMYHBIM KaOWHETOM
kaxknoro noHopa [18]. B CIIIA orMerka o cornacuu
Ha JOHOPCTBO OPraHOB JeNaeTcs B JOKyMEHTE, MOJ-
TBEPKJAIOIIEM JTMUHOCTb, H SIBJISETCS 0OIIEI0CTYTHOM.
B ITonsuie, [Topryranuu, @paHuuu BeLyTCsl PETUCTPHI
JIUIL, HE KEJNAIOIUX OBITh JOHOpAMHU. 3aKpelieHHe B
HaIlMOHAJIbHOM 3aKOHOAATEIbCTBE MPE3yMIIHUHU CO-
rJacusl 1aeT BO3MOXKHOCTh CYIIECTBEHHO YBEJIHYHUTH
KOJIMYECTBO AOHOPOB. Tak, HanmpuMmep, B l'epmanuun,
I7e NeHCTBYeT MPEe3yMIIHs HEeCOTJIacHsi, MPOUCXOIUT
B cpeaHeM 10,6 u3bATUN HAa | MUIIHOH YENOBEK, B
Hunepnanngax, rae nedcTByeT aHaNOTHYHAs MPE3yMII-
uus — 15,7. B cTpanax, rjae ucrnoib3yeTcsl Npe3yMIIIus
coracus, yKa3aHHbIC MTOKA3aTeNId 3HAYUTENIBHO BBIIIE: B
Asctpun — 22,9, B benbrun — 28, B Xopsatuu — 37,6 [7].

W3zbsiTe opraHoB y yMmepiiero juna 0e3 ero mpemi-
BapUTENBHOTO COTIACHSI M COIVIACHUS €TI0 POICTBEHHUKOB B
npaktuke EBponeiickoro Cysia mo nmpaBam uesoBeka (jajee
- ECITY) paccmarpuBaeTcs Kak HapyIlIeHue IpaBa Ha yBa-
YKEHHUE JIMYHOMN 1 ceMelHoM k13HU (cTarhs 8 EBporneiickoit
KOHBEHIIUH O 3all[1Te IPaB YeJIOBEKA M OCHOBHBIX CBOOO/,
cM., Hanpumep, Ilocranosnenne ECITY ot 24.06.2014
«[eno «Ilerposa (Petrova) nporus JlarBuiickoii Pecry6mnu-
km» (oxano6a Ne 4605/05) [11], ITocranosnenue ECITY ot
13.01.2015 «eno «2nb6epre (Elberte) nporus Jlareuiickoit
Pecmyomuku» (;xanoda Ne 61243/08) [12].

Ilo cmamucmuxe, 6 Yxpaune 63% pecnondenmog noo-
0epaCcUBaAIOm Npaso 4en06eKa Ha NOHCEPMBOBAHIUE CBOUX
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op2anoe nocie cmepmu, ymodvl CNACMU ULU YIVYUUMb
JicusHb opyeux modetl [9]. Ho mo cocrosHuio Ha mMapt
2018 1. mpe3yMIIus cormacus Ajsl TPaHCIUIAHTAIUH TI0
3aKOHOJIATEIbCTBY YKPAWHBI HE 3aKpeIuieHa.

Taxum obpazom, 6 Mupe 6 yerom YyCHeuHo Cyuecmey-
1om 06e modenu. M npoysemanue mpancnianmonocuu Kax
Memooa neyenus 3a8ucum gogce He om 3mozo. Ilo muenuio
9KCnepmos, Ha MpPYnHYI0 MPAHCAIAAHMONO2UIO 8UAEM
06a axmopa: Kawecmso u OOCHMYNHOCHb UHMEHCUBHOLL
mepanuu npu iedenuy mAXCceabixX NoPatceHull 20108H020
MO32a U cOCmosAHUe MPAHCNAAHM-KOOPOUHAYUOHHOU
cayorcowt [1], o KpuTepusix HajJIexalle opraHu3aluu
peub NOUJET Najbllie.

II nmpunnmn: Bpauwu, ynocroepsitomue (akt cMepTH
MOTEHIMAJIBHOTO JIOHOPA, HE IOJKHBI y4acTBOBATh HETO-
CPEIICTBEHHO B M3BSITUH Y HETO KJIETOK, TKaHEi 1 OpraHoB,
WIH B TOCIEIYIONINX MpOIeaypax Mepecaaky, a Takke
HE JTOJDKHBI OBITh U JICYALMU BpauaMu MOTCHIIHATBHBIX
PELUITIEHTOB.

Peanuzayus smoeo npunyuna mpauncnianmonozuu 8
Yxkpaune ycnoocnena. Tax, no muenuio cneyuaiucmos,
npu cywjecmayioujem npagogom pecyiuposanu 0aHHO20
eonpoca, Hu 8pay, Hu OOIbLHUYA HUKAK He 3aUHMepecosa-
Hbl 8 NpoBedeHUU OONOTHUMENbHOU CILOXCHOU onepayuu
N0 U3LAMUIO MPYNHLIX OP2AHO8 OJIsl MPAHCHIAHMAYUU,
NOCKONbKY OONOIHUMENbHAS Onepayus He Onila4u8aencs.
B cea3u ¢ smum, npeonacaemcs KomniekcHoe peuierue
npobnemor. C 00HOU CMOPOHBL - ABMOHOMUZAYUS MeOU-
YUHCKUX YUpedtcOenutl, k020a OHu Oy0ym noayyamos OeHbeu
30 Kaxscoyio npogedenHyIo onepayuio, d He 3a KOIu4ecmeso
OHetl, koeda bonvhble nexcam ¢ cmayuonape. C apyroi
- CO3JaHME CHUCTEMBI TPAHCIUIAHT-KOOPAMHATOPOB, T.€.
Bpadel (’KeJIaTeIbHO aHeCTEe3HO0JIO0TH), KOTOpbIe MPOUIYT
JIOTIOJTHUTENNBbHOE 00y4eHHe, YTO YMEHBIIHUT PUCK Bpaueo-
HOW ONIMOKM MPH KOHCTATallM¥ CMEPTH Mo3ra u 3abope
OpraHoB U TKaHEH. YIa4HbIM BapUAHTOM MaTEpHUaIbHOU
MOTHBALUK JUIsI HUX OyAeT MOJyuyeHHe JCHEKHOW KOM-
NEeHCAlUU TIPH KAKIOM yAa4HOM 3a00pe OpraHoB MIIH
OITPEICJICHHOTO MTPOIIEHTA OT CYMMBI yCIIEIITHOW OTleparum
nepecajki 9TUX opraHos [1].

Monenb ToCIUTaIbHOW TPAHCIIIIAHT-KOOPANHALINY |
COOTBETCTBEHHO QJITOPUTM €€ ITPABOBOTO PEryINPOBAHHS
B II€JIOM JIOJDKHBI BBITVISIIETH CIIEYIOIIMM 00pa3oM: To-
SIBIICHHE TIOTEHIIMAIBLHOTO JIOHOpa B OJHOW OOJBHUIIE
- obecriedeHre HEOTIOKHON JAMArHOCTUKH CMEPTH MO3ra
- NanbHeiiee HHOOPMUPOBAHUE YUPEIKACHHUN 3/IpaBOOX-
paHeHHs1, B KOTOPBIX MPOBOAUTCS TPAHCILIAHTALIUS - pa3-
TOBOD C POJICTBEHHUKAMH, 3aKOHHBIMH MIPE/ICTABUTEISIMY,
MOTEHIMAIBHOTO OHOpA JJIsl TOTy4eHus: HHGOopMUpo-
BaHHOTO COIVIACHSI HA U3BATHE OPTraHOB - OCYILECTBICHHUE
BCEX HEOOXOIMMBIX 00CIIE/IOBAHMI Y KOH/IUIIMOHUPOBAHUSI
MOTEHIMAJIFHOTO JOHOpA-TpyHa 10 MPUOBITHS OpHUraabl
W3BSITUS JJOHOPCKUX OPTAHOB - BBIE3T (BBUIET) OpUTaIbI JUISI
3a00pa ¥ TPAHCTIOPTHPOBKH OPT'aHOB - BHI30B MAIMEHTA U3
CIIHCKa O’KU/IaHUS - IPOBEACHHUE OTIEPaIiH - TocIIeonepa-
IMOHHOE HabroneHue manuenTa [1].

Jlyist opraHu3anuy BBIIE OMHCAHHOW paboThl, Mu-
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HUCTEPCTBO OXpaHbl 30poBbs (nanee - MO3) YkpauHsl
UHUIKMUpPOBasIo BHeceHue B 2017 . u3MEeHEHuil B JOIK-
HOCTHYI0 MHCTPYKLMIO Bpada-aHecTe3nosiora. Tenepb
Bpay-aHECTE3HOJIOT BIIpaBe AMArHOCTHPOBATH CMEPTh
MO3ra, BBITOJIHATh MEPOTIPHUSTUS «KOHAUITHOHUPOBAHUS
JUISl COXPAHEHHUsI OPTaHOB U / WM TKaHEH yMepIIero st
TpaHCIJIAaHTAIlUM, a TAK)Ke MMEHHO Bpayd-aHECTEe3UOJIOT
OyZieT OTBETCTBEHHBIM JIMIIOM B YYPEXKJICHHHU 3]IPABOOX-
paHeHHUs 10 TPaHCIJIAHT-KOOPANHAIIHN.

IIT npurnun: aas nepecagkud NPEeUMyLIECTBEHHO
cienyer OpaTh OpPraHbl y YMEpUIMX, OJJHAKO COIVIACHO
CYIIECTBYIOIINM B CTPaHEe HOPMATHBHO-TIPABOBBIM aKTaM,
OCYIIECTBIATh 0€3BO3ME3HYIO Mepeaadyy OpraHoB MpHU
JKU3HU MOTYT M JIMLA, TOCTUTIINE COBeplIeHHONIeTH. 1o
0011IeMy TIPaBUITY, KUBbIC JIOHOPHI JIOJDKHBI HAXOAUTHCS
B I€HETUYECKOM, NNPABOBOM WJIM 3MOLUOHAIBHON CBSI3U
CO CBOMMH peIUNUeHTaMU. JIOHOPCTBO MpH KU3HU IpHU-
eMJIeMO B cllydae MOoJIy4eHHUs HHGOPMUPOBAHHOTO M
JIOOPOBOJIBHOTO COTIACHS JOHOPA, B Cllydac 00eCIICUCHHUS
npodecCHOHaIBHOTO YX0/1a 32 JOHOPAMH U HaJJIeKaIleH
OpraHM3aIy MOCIEAYIONIEro HaOIOCHUS, a TAKKe MPH
YCIIOBUU JOOPOCOBECTHOTO HCIONb30BAHUS KPUTEPUCB
0TOOpa JJOHOPOB U MPOBEICHHS KOHTPONS 33 3THM IIpo-
neccoM. JKuBBIE TOHOPHI JOJDKHBI OBITH JETaNbHO U B
HOHSTHOH opme HHPOPMHUPOBAHBI O BO3MOXKHBIX PUCKAX,
MPEUMYIIECTBAX U OCIE/ICTBUSX MIPEJOCTABICHHS YeI0Be-
YEeCKOTro MaTepHasa; OHH JIOJDKHBI ObITh €eCIOCOOHBIMH,
00J1a71aTh CIIOCOOHOCTHIO aHATU3UPOBATH HH(DOPMAIIHIO;
JICHCTBOBATH O CBOCH JOOPOIA BOJIM M OBITH CBOOOIHBIMU
OT JIFOOOTO JIaBJICHHUS MJIH TIPUHYK/ICHHS.

OcHOBHO# TIpo0IEeMO¥ 17151 YKpauHbI B 4aCTH peasin3a-
IIUM 3TOTO NMPHHIUIA SBISETCS TO, YTO COIIACHO YacTH 5
ctarei 12 3akoHa Yipaussl «O TpaHCIUTaHTAIlMK OPTaHOB
U IPYyTUX aHATOMUYECKUX MATEPHAIIOB YEJIOBEKY» B3ATHE
TOMOTpaHCIIJIaHTaTa (32 MCKJIIOYCHUEM aHATOMHYECKHX
MarepuasnoB, CIIOCOOHBIX K PETeHEpallii) y >KUBOTO JIOHOPA
JIOITyCKAETCs B CITydasix, KOIza pelMIIueHT  JOHOP HaXo-
JATCSI B Opake WK ABJSIOTCA OJIM3KUMHU POACTBEHHUKAMU
(oten, Mathb, CbIH, 104b, ACAYIIKA, 0a0yIIKa, BHYK, BHyUKa,
Opar, cecTpa, As/Is, TETs, IVIEMSIHHUK, TUIEMSIHHHLIA).

Takum oOpazom, B YKpauHe KHMBOE JOHOPCTBO Orpa-
HUYEHO JIMIIb TeHEeTHYECKO COCTaBIISAIONICH, TOrAa Kak
MO IUTUPYEMOMY BBIIIE MEXKAYHAPOAHOMY CTaHIApTy
JKUBBIM JOHOPOM TaK)Ke MOKET OBITh JIMI0, HAXO/AIIeeCs
B [IPABOBOY WJIM AMOLIMOHAJIBHOM CBSI3U C PELUIIMEHTOM.

[Ipu sTom, Hampumep, BenukoOpuranusi npuHsia
3aKkoH, BCTynuBIIMH B cuity 1 centsiopst 2006 rona (The
Human Tissue Act 2004 and the Human Tissue (Scotland)
Act 2006), cormacHO KOTOpOMY Ha TeppuTopuu Bennko-
OpUTaHUM pa3pelIeHbl Nepecasku JOHOPCKUX OPraHoB,
MOJYYEHHBIX OT JIUI[, KOTOPbIE HE SIBIAIOTCS POACTBEH-
HUKaMM PELUIHNEHTOB U HE 3HAKOMbI ¢ HUMH. CornacHo
3aKOHY YCTaHaBIMBAIOTCS TPU MOAETH )KUBOTO JOHOPCTBA
OT TEHETUUYECKH HEPOJCTBEHHBIX JIUII: 1) MpsMoe Mo-
JKEpTBOBAHHE; 2) MEPEKPECTHOE JOHOPCTBO (KeNIaroIiue
OTJaTh CBOW OpraH POACTBEHHMKY MM 3HAKOMOMY, HO
KOTOPBIE HE UMEIOT TAKOM BO3MOYKHOCTH U3-332 TKAHEBOU
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HECOBMECTUMOCTH, CMOTYT «IIOMEHATHCSD JOHOPCKUMHU
opraHam C JPYTod Mapoi poJHBIX WK ONU3KUX JIIOEH,
CTOJIKHYBIINXCS C TAKOH ke NMpodiaeMoil) 3) alnbTpyucTu-
YecKoe JOHOPCTBO (IJOHOPCKUI OpraH MepecakhBaeTCs
HYX/IAIOIIEeMyCsl B OIlepalliil 60JIBHOMY OT COBEPLICHHO
HE3HAaKOMOTro 4yesoBeka). O0sS3aTeNbHBIMH YCIOBHIMHU
JIOITYCTUMOCTH TIEPECAIKU SIBISIFOTCS: I00POBOJILHOCTh
CTOPOH, MOJHOE KJIMHHYECKOoe 00Cle0BaHHE AOHOpa
(Bkitouast maboparopHoe, GU3HONIOTHYECKOe U IICHXO-
JIOTHYECKOE), TOJyUYeHHE MOJIOKHUTEIBHOTO 3aKITIOYCHUS
oT Bpadeil. JIo Hauana u3bsATUS OpraHa rocyapcTBEHHas
ciyxx6a HTA (Human Tissue Authority) kak He3aBHCH-
MBI DKCIIEPT MPOBEPSET 3aKOHHOCTH U JI00POBOJILHOCTD
COIIacusl CTOPOH, a TaK)Ke HaJHYMe KIMHUYECKOTO 3a-
kitoueHust. ToNbKo Mociae MPOBEepKH MOXKHO MEPEXOAUTh
HEMOCPECTBEHHO K XUPYPTHYECKOMY BMEIIATEIbCTRY.
Pe3ynbrarbl n3bsITUS PUKCUPYIOTCS B COOTBETCTBYIOILEM
aKTe ¥ PETHCTPUPYIOTCS B KIMHUKE (IO 3TOH Mporenype
TaK’Ke YCTaHOBJIEH TOCYIapCTBEHHBIN Ha130p). [Ipruem Ta-
KHE OTepaluy MOTYT IIPOBOAUTCS TOIBKO B METUITMTHCKUX
YUPEXKJICHUSIX, UMEIOIINE COOTBETCTBYIONIUE JTUIIEH3UU
W paspelieHus rocyiapcTBeHHoro odpasna. IToxoxas
cuctema neiicryet B CIIA, Utanuu, U3paune, benbrum.
OnHako B OCIBIHICKOM 3aKOHOAATEIILCTBE YCTAHOBICHO
OTpaHUYEHHE 110 KPOBHOMY POJICTBY JJISI )KUBBIX JOHOPOB,
HO TPAKTOBKAa CaMOT0 POJICTBA YPE3BHIUANHO LIMpPOKas,
TaK, POJCTBEHHBIMH IPU3HAIOTCS JIMIA, HUCIOBEAYIOIINE
eaunyto penuruio [10].

C ropuau4eckoil TOUKHM 3peHHs] KOHIENTyaJbHO He-
PEIICHHBIM OCTAeTCsl BONMPOC OTHOCUTEIBHO MPaBOBOU
OILIGHKU OPTaHOB U TKaHeH. OTHU CUUTAIOT, YTO OHU JIOJIK-
HBI PACCMaTPUBATHCS KaK BELIH, IPyTHE - KaK 0COObIe 00b-
€KTHI IIPaBa, TPETHH - KaK TEJIECHBIC AIEMEHTHI 37I0POBBS,
HMeEIoIIKe PaBO Ha HENPUKOCHOBEHHOCTh. OpraHsl WiIN
TKaHHU 4eJIOBEKa CJI0KHO OJHO3HAUYHO OTHECTH K BEIIaM,
XOTSI OHM 00JIaIAf0T BELHOM TPUPOIOHL, TaK KaK SBISIOTCS
MpeJIMETOM MaTepUaIbHOTO MHpPa, KOTOPBIM MOXET 00-
JIa1aTh 4eJOBEK, U KOTOPBIA MOXET YIOBIETBOPSTH €r0
ompeneneHHbsle norpedHocTH. Kak u3BecTHO, C mosiBie-
HUEM HOBOH BEIlM BO3HHUKAET M NMPAaBO COOCTBEHHOCTH
Ha Hee. COOTBETCTBEHHO, MOCJIE U3BATHSA OPraHOB MIIU
TKaHeH y JIOHOpa MPpaBo COOCTBEHHOCTH Ha HUX BO3HHKAET
Y MEAMIMHCKOTO yupeXJeHus. B oTHomieHnn 00beKTOB
TPaHCIUIAHTAIMK JTOJDKHO BO3HUKATh BEITHOE MPABo, T.€.
MIPaBO TPAHCIUIAHTAI[IOHHOTO UCTIONIb30BaHus. OHO UMeeT
aOCOJIIOTHBII XapaKkTep, XOTsl OrPaHHMYEHO BO BPEMEHH U
OCJIOKHEHO IEJIBI0 MCIIOJIB30BAHUSA: CIIACCHHUE KU3HU U
BOCCTaHOBJICHHE 370pOBbs perumnueHTa. [IpaBo TpaHc-
IUTAHTAIMOHHOTO MCIIONB30BaHMS TEepeaeTCsi BMECTe C
00BEKTOM TPAHCIUIAHTAIIMN MEAUIIMHCKOMY YUPEKICHUIO,
KOTOPOE JOJKHO UMETh COOTBETCTBYIOLIYIO JIHIIEH3HIO Ha
3a00p 1 XpaHEeHHEe 00BEKTOB TPAHCILIAHTALIMH 110 IOTOBOPY
JIOHOpCTBA [6].

IV npunnun: npenocraBieHUE KIETOK, TKAaHEW U Op-
TaHOB >KMBBIM JIOHOPOM OCYIIECTBISIETCS TOJIBKO Ha 0e3-
BO3ME3IHOM OCHOBE, 0€3 KAKOM-THO0 JEHEKHO BEIIIATHI
WJIN IPyroro BO3HATPaXIEHHUs B ICHEKHOM BBIPAKCHUU.
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Heo0xonumo 3anpeTiTs HOKYIKY W MPEIIOKEHHE O MO~
KYIIKE KJIETOK, TKAHEH UJIM OPTaHOB Ul TPAHCIUIAHTALUY,
WJIN UX MTPOJIAXKY KUBBIM JOHOPOM MJIH OJIFDKANIIUM poji-
CTBEHHUKOM YMEPIIET0. 3ampeT Ha MPOJIaKy HITH TTOKYTIKY
KJICTOK, TKaHEH MM OPraHOB HE UCKITI0YAET BO3MEIIECHUS
pPa3syMHBIX M MOJAAIOLINXCS KOHTPOJIIO PAaCXO0B, MOHE-
CEHHBIX JOHOPOM, BKJIIOUast MMOTEPIO 0X0/1a, HIIH OILIaTy
PacxofioB, CBSI3aHHBIX C YXOJI0M, 00pabOTKOM, XpaHEHHEM
U Tepeiayeii 4e10Be4eCcKUX KJIETOK, TKaHEH W OpraHoB
JJId TpaHCIIJIaHTalluu.

I/ITaK, OCHOBHOM LEJIbIO ONMMCAHHOI'O MPpUHIMIIA ABJIA-
eTcsl ICKOMMepIManu3aius TpaHcruianTanuu. Oomenpu-
3HAHHBIM MHPOBBIM CTaH/IAPTOM B c(epe TPaHCILIaHTO-
JIOTHUU ABJIACTCA TO, UTO MPAKTUKA JICUCHHNA, TaK Ha3bIBa-
C€MBIX KOMMEPYECCKUX 60J'II)HI)IX, Koraa nocCjaCaIHUC MyTeEM
BHCCCHUA NCHECKHBIX CYMM 3a NPEAOCTABJICHUC TJIATHBIX
MCANIUHCKUX YCJIYT B BUJAC TPAHCIUIAHTAIIUU MTOJTYy4aroT
HEOOXOMMBIH TPaHCIIIAHTAT BHE O(UIMAIBHOMN Ouepe/iu,
HE JIOJDKHA PacTpOCTPaHATHCS. APTYMEHTHI B MOJb3Y
TaKoOTO MOJX0JIa 00YCIOBIMBAIOTCS: KOHCTUTYIHOHHO
OIPCACIICHHBIM ITPUHIIUIIOM 6eCHJ'IaTHOCTI/I MeﬂHL[HHCKOﬁ
oMo, HC UMCIOIIIUM OFpaHI/I‘IeHI/Iﬁ B 3aBUCHUMOCTH OT
MaTepUaIbHOTO WIIM HHOTO CTaTyca YeJI0BeKa; TPAHCIIIaH-
Taryst MPUMEHSETCsI Kak KpaliHee CpeaCcTBO JeUeH s, Koria
BCE JIPyTH€ METO/bI JIeueHUs] HeI(P(PECKTUBHBI, B OCHOBE
MPEAOCTaBICHNUA BO3BMOKHOCTHU IMOJTYUYNUTH HeO6X0]1HMI:II7[
OpraH Wjin TKaHb JOJIPKHO HaXOJUTHCS IMPaBUJIO COIUAJIb-
HOMH CIIpaBeAJIMBOCTH.

3akoH Ykpaussl «O TpaHCIUTaHTAllUM OPTaHOB U APYTUX
aHATOMHUUECKUX MaTepHUAIOB YeJIOBEKY» (cTaThs 18) ycraHas-
JIMBAET, UTO 3aKJTFOYCHUE COIAIICHUH, PETyCMaTPHUBAIOIIIX
KYITIO-TIPOAXKy OpraHOB MJIX JPYTHX aHAaTOMHYECKHUX
MaTepHaoB YeJIOBeKa, 3a MCKIFOYEHHEM KOCTHOTO MO3ra,
3anperntaercs. CormacHo 4acTu 4 crarby 2 3akoHa YKpauHbI
«O 1OHOPCTBE KPOBHU U €€ KOMIOHEHTOBY 0T 23 06. 1995 T, ¢
“3MeHeHUsIMH [ 13], o TMUHOMY YCMOTPEHHUIO JOHOpa ciavda
KPOBH U (MJIH) €€ KOMITOHEHTOB MOYKET OCYIIIECTBIISThCS Oec-
IJIATHO WJIM C OIJIATOM, MOPSIOK KOTOPOW YCTaHABIUBAETCS
KabuneroM MUHHCTPOB YKpanHsl.

ITo YronoBHomy kojiekcy Ykpaussl [8] mpemaycmoTpe-
HBl HKENPUBEJCHHBIE COCTaBbI MPECTYIUICHUH B cdepe
TpaHCIUIAHTAIMN: HApYIICHUE YCTAHOBICHHOTO 3aKOHOM
HIOpsAIKa TPAHCILJIAHTALIUK OPraHOB UJIU TKAHEH YeJI0BEKa;
H3BATUC Y YCJIIOBCKA IMMYTEM IMPUHYKACHUA WU obMaHa
€ro OpraHoB HJIHU TKaHEH ¢ HCJIbIO UX TPAHCIUIAHTALlU;
9TH XKC }16171CTBI/I)I, COBCPIICHHBIC B OTHOWUICHUU JiKLA,
HaxO/MBIIErocsi B OECIIOMOIIHOM COCTOSIHUM JHOO B
MaTrepuaJlbHOU WJIM MHOM 3aBUCUMOCTU OT BUHOBHOIO;
HE3aKOHHAas TOProBJIA OpraHaMU WJIM TKaHAMHU YCJIOBCKA,
BCC I[eflCTBHH, MpeayCMOTPCHHBIC BBIIIE, COBEPUICHHBIC ITO
IIPEIBAPUTEIILHOMY CTOBOPY IPYIIION JIMLI, WIKA YYacTHUE
B TpaHCHAlIMOHAJIbHBIX OpraHu3aludaX, 3aHUMArOIIUXCa
Tako! NeATeNbHOCThIO (cTaThs 143 YromoBHOro Kojekca
VYkpaunsl). Kpome Toro, mpenycMoTpeH coctaB Ipe-
crymienus «HacunbcTBeHHOE MTOHOPCTBO» (cTaThs 144
VYrosnoBHOTO KofieKca YKpanuHbI).

HpI/I OTOM CJICAYCT OTMETUTL, YTO ONPECACIICHHBIC
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rocyJapcTBa M30eraroT KECTKOW TOIUTHKU PeryjinpoBa-
HUSL TOHOPCTBA U HOPMAaTHBHO 3aKPEIUISIOT MEXaHHU3M
MIPEA0CTaBICHHS JOHOPY KOMIICHCAIIUH 32 OTIpe/ICICHHbIC
BHUJIbI aHATOMHUYECKOT0 MaTepuana. Hanpumep, mocre Toro,
KaK TOCY/IapCTBO Hauajo MIaTUTh JOHOPY 3a mouky 3000
JIOJIIIApOB, a APYTYI0 KOMIIEHCAIIUIO MTO3BOJIMIIA MTOyYaTh
JIOHOPY OT PELUNHUEHTA, B Ipake e:KeroTHO OCYIIeCTBIATh-
cs1 1300 mepecanok, Torna Kak B MPe/IbIIYIIHE FOIbI TAKUX
omneparmii BeimonHsutock 100-150 [5]. HeneransHas ckymka
OpraHOB pa3BUTa B TAKUX CTPaHaX U peruoHax, kak [laku-
cran, DkBanop, Konymous, obieime pecnyonuku CCCP,
Janeuuit Boctok. KnHeHTH! - JKUTETH pa3BUTHIX CTPaH,
npeumyiectsenHo M3pawmns u CILIA. B 2013 rogy BO3
nobunack, 4ToOs! B [lepy BBesM HOPMY: TpaHCIUIAHTALIUS
OpPraHOB MHOCTPAHILy BO3MOJKHA TOJIBKO B ClIydae, €CiIu
OH TIOJITBEPAMT, UTO Mpoxuia B [lepy He MeHee IBYX JeT.
VYnanock Taxke 100uThCs, 4T00bl B KHTae rocynapcrBo
HE UCIIOIb30BAJI0 OpPraHbl Ka3HEHHBIX 0€3 UX COIIacus u
cornacus UX POJACTBEHHHUKOB [3].

OtaenbHOI MpoOIeMOit sIBIIsieTCs] HE3aKOHHAsI TPaHC-
TUIAHTAIMs BO BPeMsi BOOPYKEHHbIX KOH(uuKTOB. K co-
JKaJICHUIO, Ha CETrO/IHs 3Ta MpoliieMa 0CTPO aKTyajabHa U
JUIs YKpauHbl B CBSI3U C BOOPY)XEHHBIM KOH(IMKTOM Ha
BOCTOKE YKpauHbI, Ha TeppuTopusx Jlonenxon u Jlyran-
CKOM o0nacTeid.

CornacHo CtamMOyJIbCKOH JCKIapalldil O TPaHCIUIaH-
TallMOHHOM TYpHU3M€ U TOPrOBJE OpraHAMM, MPUHSATON
yuactHukamMu CramOynbckoro CamMMuTa, MPOBEICHHOTO
B Cram6Oyine ¢ 30 ampens mo 2 mast 2008 roga Tpanc-
rantanronHoM O6mectsoM (TTS) n MexnyHaponHbM
obmectBoM Hedponoruu (ISN) [17], GnaronpusTHbIHI
HCXOJ1 Y PEIUITUEHTA HE MOYKET OIPAB/aTh BpeJl, KOTOPHII
MOXET OBITh HAHECEH KUBOMY JOHOPY, U TPAHCIIAaHTAIUS
C HCIOJIB30BaHUEM MPHUKU3HEHHOTO TOHOPCTBA paclie-
HHUBAETCS KaK YCIEUIHAas, TOIbKO KOTAA M PELUNHEHT, U
JIOHOP, B PaBHOM Mepe 370POBBI MOCIJIE BBITOJHEHHBIX
oneparmii. Onpenensercs NOHATHE TPAHCIIAHTAIlMOHHOTO
KOMMepLHaIi3Ma Kak IPaKTUKU 1 00pasa AeHCTBU, pH
KOTOPBIX OpraH pacCMaTpUBAeTCs Kak TOBap U MPOAYKT
NOTpeOIeHH s, KOTOPBIA MOXKET ObITh IPOAAH, KYTUICH HJIH
HCTIOJIB30BAaH IS MOTYYECHUS MaTepuaibHON BBIToabl. OT-
MEYaeTcs, YTO TOEe3/KA /IS BBITOIHEHUS TPAaHCIUTAaHTALUI
CTaHOBUTCS TPAHCIIJIAHTAIMOHHBIM TYPHU3MOM, €CIIH MPU
9TOM OOHApY)XMBAeTCs TPAHCIUIAHTAIIMOHHBIH KOMMep-
I[{aJIN3M, TOPTOBIIS OpraHaMM MM €CIM KOMIIOHEHTHI U
YYaCTHMKH (OpraHbl, BpayH, TPAHCIUIAHTALIMOHHBIE ICH-
TPbI) y4acTBYIOIUE B 00ECIIeUeHUH OTepalyil MaeHTy
u3-3a py0Oexa, NOAPHIBAIOT TEM CaMbIM BO3MOXHOCTb
CTpaHbI 00€CIeUNTh TPAHCIIIIAHTAIIMOHHOM ITOMOIIBIO COO-
CTBEHHOE HaceJieHHe. B m1okyMeHTe ocyxkaaeTcst Kommep-
YyecKasi TPAaHCIUIAaHTAllMsA, TTOCKOIBbKY TOPTOBIIsS OpraHaMiu
U TPAHCIUTAHTAIMOHHBIA TypU3M MOMUPAIOT MPUHIIUIIBI
CTPaBEITMBOCTH, PABEHCTBA M YBAYKEHUS K UCJIOBEUCCKOMY
JIOCTOMHCTBY U JIOJKHBI OBITh 3aPEIlCHBI.

OnHako UCXOASA M3 peanuil KU3HU, NPUHLHI Je-
KOMMEPLIHOHAIU3aUN TPAHCIUIAHTAIUI Helb3si abco-
JroTH3upoBaTh. HeoOxoauMo BeIpaboTaTh KOHIETIUIO,
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YeTKHe KPUTEPUH U T'PAaHUIIBI, IPH KOTOPBIX JIerajbHbIC
TPaHCIUIAaHTAIlUH MOTYT UMETh KOMMEPUECKUI XapakTep.
[IepBble mary yxe ceaHbl B 3TOM HAIIPABICHUN aMepH-
KaHCKHUMH CIeIIHaINCTaMH.

Tak, amepukanckuii uccienosarens M. Ueppu, yTBepx-
JIaeT, YTO CBOOOHBIN PHIHOK MOYEK SBIISETCS 3aKOHHBIM
U TyMaHHBIM CHOCOOOM JUIS 3aKyNKH U paclpeesieHus
YeJI0OBEYECKUX OpraHoB. JTO MOXET OBITh Aaxke Ooiee
CIPaBEIIMBBIM U COBMECTHUMBIM CO MHOTHUMH 3aI1aTHBIMHU
PETUTHO3HBIME ¥ (HUI0CO(PCKUMH TPaIULUSMH, YEM CY-
HIECTBYOIIas OJaroTBOpUTENbHast OCHOBA. B wacTHOCTH,
IPU OIIEHKE MOPAJIbHOIO M 3TUYECKOTO CTOPOH JaHHOM
npo6nembl M. Ueppu npeiyiaraeT B Ka4uecTBE OCHOBHOTO
apryMeHTa M0 JaHHOMY BOIIPOCY paccMaTpHBaTh Cla-
CEHHeE )KM3HU YeJOBeKa U CTABUTh YaCTH Teja YeJIoBeKa
B OAMH DsII C TAKUMH OOLIETIPU3HAHHBIMU MHPOBBIM
COOOIIECTBOM IICHHOCTSIMH, KaK: paBeHCTBO, CBOOO/Ia,
YyeJloBeYecKkoe JOCTOMHCTBO U T.A4. [21]. Ero mo3umuio
pazaensier A. Mboiitac [20].

B cBfA3M cO CIOKHOCTBIO, KOMIUIEKCHOCTBIO U HE-
OJITHO3HAYHOCTBIO MPOOJIEMATHKA MOPAIbHO-3THYECKUX
OPUHIIMIOB TPAHCIJIAHTALMM B 3apyOCKHBIX CTpaHax
BO3HMKJIO M Pa3BUBACTCS OTAEIbHOE MOApa3AeacHue 61o-
STUKU - TPAHCIUIAHTAIMOHHAS dTUKA [26].

V OpuHIUN: OpHU paclpenelcHUH OpraHoB, KIETOK
U TKaHEH cllelyeT pyKOBOJICTBOBATHCSA KIMHUYECKUMHU
KPUTEPHUSIMU M AITUYECKUMH HOPMaMH, 2 He COOOpaKeHH-
SIMU (DMHAHCOBOTO MJIM KAaKOTO-JIMOO JIPyroro xapaxrepa.
[TpaBuna pacmpeneneHus, KOTOpble yCTaHABIMUBAIOTCS
HaJIJICKAIINUM 00pa3oM c(HOPMUPOBAHHBIMU KOMUTETAMH,
JIOJDKHBI OBITH CIIPaBEUIMBBIMHU, ONPaBIAHHBIMHU C TOUKU
3pEHMsI BHEIIHUX YCIOBUH U MPO3PAYHBIMH.

B cmbIcne peanuzaiuy NpUBEACHHOTO PUHIIMIIA 3HA-
YHMBIM SIBJISIETCS COOJTIOZICHUE 0YEPEAHOCTH COIIACHO TaKk
Ha3bIBAEMOTO «JINCTA OXKUIAHHSD» TPAHCIIAHTAIUH, OIIpe-
JIEJISOIIETO ouepeab s ee ocyllecTBiIeHus. Takol nuct
SBJIAETCS O(UIMATIBHBIM CIIUCKOM OYEPETHOCTH PELUITHI-
€HTOB, KOTOPBIE JKIYT MOAXO/AIIET0 ISl HUX OpraHa Wil
Tkanu. [TpuHIMI popMUpOBaHHs TAKOTO JIKCTA ONIPEEIeH
B JlomonHuTensHOM npoTokoie K KoHBeHIMM 0 mpaBax
yeJIoBeKa ¥ OMOMETUITMHE OTHOCUTENIFHO TPAHCIUIaHTaIluN
OpraHoB U TKaHel dyenoseka, ETS Nel86 ot 24 suBaps 2002
(moanucannbiit Yrpaunoit 26 06. 2006 [4]), cornacHo cta-
The 3 KOTOPOTO TKAHH PACIPEACIAIOTCS TOIBKO CPEH Ma-
[UEHTOB U3 O(HIHATEHOTO JINCTA OKUJIAHUS TPO3PAYHBIM,
OOBEKTHBHBIM U JIOJDKHBIM 00pa3oM, MOATBEPKICHHBIM
NpaBUIAMH U MEAULIMHCKUMHU MTOKAa3aHUAMHU.

3aJ0TOM YCIENIIHOTO Hala)KMBaHUs TpaHCIJIaHTa-
IIUM B TOCYJapCTBE BBICTYNAET MPUHIUI MHTETPaluy B
MEXXTyHapOIHbIE TPAHCIIAHTOJIOTHUECKOT0 COO0IIeCTRa.
OnHO U3 caMBbIX U3BECTHBIX HA CETOHS ABISIETCS TPAHC-
IUTaHTalMOHHas cuctema Eurotransplant. Dta cuctema
yTBepxkaeHa B 1967 rogy u HeceT OTBETCTBEHHOCThH 3a
BBIJICJIEHHE OPTaHOB-TI0OHOPOB B ABcTpuH, bensruu, Xop-
BaruH, [ epmanun, Benrpuu, JlrokcemOypre, Hunepnannax
u CrnoBeHnu. DTa MEXIyHapoaHas COBMECTHas pabora
OXBaTbhIBAaET BCE TPAHCILIAHTAIIMOHHBIE OOJBHUIIBL, J1a00-
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paropuu ¥ OOJNBHUIIBI, [JE MPOUCXOAAT TOKEPTBOBAHUS
oprasoB. [Ipy 3ToM ykazaHHasi OpraHU3aus UCXOIUT U3
TOTO, YTO CTOUT JOMYCTUTh BKIJIFOYEHHE HOBBIX YJICHOB
B CETh TOJIBKO €CJIM 3TO CO3ZAeT MOJIb3Y IS MallleHTOB,
coo01ecTBa, HayKH, U JaeT BO3MOXKHOCTh CO3/1aTh MpO-
3payHyro, XOpoIIo (YHKIHOHUPYIOIIYIO HAIMOHAIBHYIO
CHUCTEMY TpaHCIIJIAaHTAIlMil B COOTBETCTBYIOIIEH CTpaHe,
Y B KOHEYHOM CYETe CIOCOOCTBYET yCIEIIHOMY MEXIY-
HapOTHOMY COTpyAHHYECTBY [19].

XapaxTepusysi COBpeMEHHbIE TeHICHIIMU TPAHCIUIAH-
TOJIOTUU CIIEAYeT OTMETHUTh, UTO B CBS3M C HEXBATKOMH
JIOHOPCKUX OPraHOB Ha CEroJHS YYEHBIMH CTaBATCSH
BOIPOCHI Pa3BUTHS BO3MOXKHOCTEH HCIIOJIIB30BaHUS HC-
KyCCTBEHHBIX OPT'aHOB M OpPraHOB, KOTOPHIE KJIOHUPO-
BaHBl U3 CTBOJIOBBIX KJIETOK B COOTBETCTBHU IPABOBOTO
PEryaupoOBaHUs ITUX BONPOCOB. Tak, COINMAcHO OTYETY
RIVMreport 360050011/2008 ucKyCCTBEHHBIC OpPraHbI
OTIPeNIeNAIOTCS KaK NMPOAYKTHI, KOTOpPBIE MpeIHa3HAYCHBI
JUTS UCTIONB30BaHUS (YaCTUUHOMN ) MOIEPIKKH, 3aMEHBI UITH
pereHepaiuu OOJBHBIX, TIOBPEXKCHHBIX WIN MOJTHOCTBIO
He (DYHKIIMOHAJIBHBIX OpTraHoB [25].

ITocne ob1eit xapakTepuCTUKU PAaBOBOTO PETYINPO-
BaHUsSI U PEAJIbLHOTO COCTOSIHUS TPAHCILIAHTALUI B YKpauHe
CuUTaeM Lenecoo0pazHbIM 0OpaTiMces K onbiTy Mcnanuy,
KOTOpasi, Kak OTMEUYaJIoCh BBINIE, HUMEET Hanbolee mpo-
I'PECCUBHYIO MOJIETb OpTaHM3allUU B MUDE.

VYenex 310 Moaenn 00BSICHACTCS KOMIUICKCHBIM ITOIXO-
JIOM, KOTOPBI OXBaThIBAeT IOPUANIECKUE, YKOHOMUUECKHUE,
MOJUTUYECKUE U MEJUIMHCKUE acleKTsl. Cpean HUX:

1) Tpu ypoBHS KOOpAMHAIIMM TPAHCIUIAHTAIMH: Ha-
[IUOHANBHBINA, pETHOHATBHBIN U OodbHUYHBIN. [Ipu sTOM
B llenTpansHoMm oduce HanumoHanbHON OpraHu3aiuu
Mo TpaHCIUIaHTaluKu padoraer okono 40 yenosek. Ilo
MHEHUIO 3KCIEPTOB, UIMEHHO TaKod HEOONBLIOH cocTaB
OpraHHU3alUK MO3BOJIsIET 0becneunTh 3PPEKTUBHOCTL U
OIepaTUBHOCTS ee JesTenbHocTH. Ho 3Ta cxema cama mo
ceOe ObL1a ObI HUYEM, ecii Obl He AOTOIHsIIach nepude-
PUIHOI CTPYKTYpOii, 00pa30BaHHOM: 17 pernOHATLHBIMU
KoopAuHATOpamu, okoiio 400 KooparHATOpaMH OONBHUIY
mo Bcer Mcmanuu, 6omee 17 000 criernaancToB Beex
KaTteropuii [24].

2) cymiecTByeT MeXTEPPUTOPHUANIBHBIN COBET KaK OpraH
10 KOOPAMHAINY U IPUHSTHIO PEIICHUI.

3) HanMOHAIbHAS ¥ PETHOHAbHAS KOOPIUHALUS TTpeI-
craBisier co0oi coyeTaHHe YMCTO aAMUHHCTPATHBHOTO
YPOBHS 1 IPO(PESCCHOHAIIOB.

4) Bce TeXHMUYECKUE pEUICHUS NMPUHUMAIOTCS KOH-
cencycom B Komuccun, o6pa3oBaHHON JHMIIAMH, OTBET-
CTBEHHBIMHU 3a HALIMOHAJBbHYIO KOOPAMHAIINIO, U KaXKI0H
aBTOHOMMUEI.

5) B KakI0i OOJNIBHUIIC €CTh KOOPIUHATOP IO BOIPO-
caM TpaHCIUIAHTAlLlUH, AJIS KOTOPOTO YCTaHABIUBAIOTCS
crenuduueckre TpeOOBaHUSA, YTOOBI 00CCIEUUTh €0
MaKCHMaJIbHYI0 HE3aBUCHUMOCTh M OECIIPHCTPACTHOCTD.
Cpenu Takux TpeOOBaHUN: KOOPAUHATOP OOJIBHUIIBI
OOBIYHO SIBIISIETCS| BPA4OM, 3aHSTHIM B 3TOH cepe TOIbKO
HETIONHBIH pabounii 1eHb; OH JOIDKEH paboTaTh B HEpapXH-
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YeCKOW 3aBUCHMOCTH OT yIpaBJieHUs! OONbHUIIEH (a HE OT
KOMaH/1bl TPaHCIUIAHTOJIOTOB); KOOPAMHATOP JIOJKEH OBITH
(YHKIIMOHATIBHO CBSI3aH C PErHOHAILHOM M HAI[OHAIBHOM
KOOpAMHAIKEH; KOOPIUHATOPHI JOJDKHBI OBITH BpauaMu
MHTEHCUBHOMU TepaIuy U3-3a UX OOJBIINX BO3MOXKHOCTEH
AKTUBHOTO Y4aCTHs B JOHOPCTBE OPTaHOB.

6) co3maercs HEeHTpanbHbIH oduc HanuoHanpHOU
OpraHu3alUy 110 TPAHCIJIAHTAIINH KaK CEPBUCHOE areHT-
CTBO, KOTOPOE OKa3bIBAaeT MOAJEPKKY BCEHl cucteme. 10
BKJIFOYAEeT B ce0sl pacrpe/ielieHne OpraHoB, OPraHU3aIHEo
TPaHCIOPTA, YIIPaBIEHUE CITUCKAMU OXKUJaHUs, CTATUCTH-
Ky, OOIIYI0 M CHEeUUATN3MPOBAHHYIO MH(POPMAIMIO U, B
LIEJIOM, JIFOOBIC ICHCTBHS, KOTOPBIE MOTYT CIIOCOOCTBOBATh
YIY4IIEHHIO Npolecca JOHOPCTBA U TPAHCIIJIaHTaIUH.

7) Gonblive ycuius B 0OJAaCTH HEMPEPBIBHOTO 00-
pa3oBaHMs: Kak KOOPAMHATOPHI, TaK U OONbILIasl 4acTh
MEAMIMHCKOTO MepcoHaa, JOMKHBI OCYIIECTBIATh He-
NpepbIBHOE 00yUEeHHUE, COIEPKAHUE KOTOPOTO ITOCTOSHHO
OOHOBIISIETCS, U3y4aTh OOLIME U KOHKPETHBIE KYpCHI 110
Ka)kJIOMY M3 3TaIOB Ipoliecca: CKpHHUHT JIOHOPOB, IOPHUIIH-
YeCcKHe aCleKThl, CeMEeHOe HHTEPBbIO, OPraHU3allMOHHBIE
aCIeKTBhI, yrpaBieHue, casi3b co CMU.

8) 6onpHUYHAS KOMIICHCALIUS: ICSITEIbHOCTD IO Iepe-
caJke B HEOOMBIINX OOJbHUIAX OblIa OBl HEBO3MOXKHOIA,
ecIi Obl He KOMIIEHCAIHsl 00JIbHUIIAM COOTBETCTBYOIMMH
aJMMHUCTPALUSIMH, KOTOpPbIE NOJKHBI (pHHAHCHPOBATH
JIESITETBHOCTH 110 3aKYIKE U Mepecaakd OpraHoB.

9) 6onbII10€ BHUMaHKE YAETSETCS CPECTBAM MAaCCOBOM
nH(OpMaINK: B YaCTHOCTH, PETyJISIPHBIE BCTPEUH C KypHa-
JICTaMH, y4eOHbIe KypChl IO 00MeHy MHpOpManumeit 1uis
KOOPIIUHATOPOB, a TAKOKE OBICTPOE pearupoBaHue Ha HeOa-
TONPUATHYIO PEeKJIaMy U KPU3UCHBIE CUTYaLlUH SIBIISIOTCS
BaXXHBIMM MOMEHTAaMHU B JJOCTHKEHUH MOJIOKUTEIBHOTO
KJIMMaTa JUIst JOHOPCTBa opraHos B Vcnanuwu.

10) anexBaTHOE 3aKOHOAATENbCTBO. CyIECTBEHHBIM
YCIIOBHEM SIBJISIETCS HAIMYME aJIeKBAaTHOTO 3aKOHO/ATEIb-
CTBa C YETKUM OIpEJEIICHUEM KPUTEPUEB dHIE(DaIbHOI
CMEPTH, YCIOBUAMH U3BATHS OPraHOB, OTCYTCTBUEM JKO-
HOMUYECKOM MOTHBAaIMU U T.1. [22].

K coxxanenuro, nepBoit mpoOieMoit, ¢ KOTOPO MOKET
CTOJIKHYTBCSI YKpauHa IPU KEJIAHUU PELENUUU JTaHHOU
MOJIETH, ABISAETCS MpoOiieMa HEXBATKH Bpadeil M MEAUIIH-
cKkoro nepcoHaina. Tak, o olleHKaM 3KCIIePTOB, B YKpauHe
Ha CerOAHALIHUN JIeHb He XBaTaeT Oojee 42 ThIc. Bpauei
u 100 teIC. MencecTep [16].

BriBoabl. 11 B 3aBeplIeHUE 3TOr0 MCCIECAOBAHUS
NpuBeAeM MHTepecHyio Mbiciib Padaens Marecanca,
OCHOBATeNsl U 9Kc-m1aBbl HanuoHanbHON OopraHuzanuu
TpaHcIlaHTauui Mcnanuu, KOTOpblid OTMETUIL, YTO TPAHC-
IJIAaHTALMS - 3TO OTPaXEHUE MHOTMX Belleu. JJoHopbl B
Vicnanun cTaperoT, MOTOMY 4TO OOIIIECTBO CTapeeT U Kak
pas3BHTas CTpaHa, n30eraeT MpeaoTBPaTUMBIX CMepTeil cpe-
nu Mononexu. Ha ceronus Tonbko 4% HOHOPOB CBSA3aHBI
€ JIOPO’KHO-TPAHCTIOPTHBIMHU ITPOUCIIECTBUAMHU, TOT/IA KaK
30 ner Hazax ux ObLIO OoJIEE MOJOBUHBL. 32 ITOCIIEJHUE [1BA
JecsiTuieTrs B VicaHny yBeSTMUYHIICS TOTOK MMMUTPAHTOB,
U, Kak ciencteue, 11,7% HBIHENIHUX JOHOPOB POJIUIKCH
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3a npeaenamu Mcnanuu. TpaHCIUTaHTAIMK ABISIOTCS OT-
paxxeHHEeM OOIIEeCTBa U 3aCTABILAIOT €r0 CMOTPETh B 3€p-
KaJo U yYUThCA paclo3HaBaTh Kak €ro JOCTOMHCTBA, TaK
U HEJIOCTATKHU, OTOMY YTO OHU OTIIMYHO M3MEPSIOTCS U
CPaBHHUBAIOTCS C TEM, YTO IIPOUCXOAUT BO BCEM OCTAIEHOM
MHPE WX € TeM, YTO Ipou301uIo B Vicmannu B mocnennue
25 7iet, Mo3BOJISIIOT OLEHUTD U BBISIBUTD MPOOJIEMBI, Pe/i-
JIOKUTH IMyTH UX pemieHus [22].

Taxum 06pa3zoM, MpaBOBbIE, MOPATbHO-3THUECKHUE U
0011IMe METMIIMHCKHE aCTIEKThI TPAHCIUIAHTAIIMU TPEOYIOT
JIalIbHEHIIIero M3yYeHUsI BBULY CTPEMHUTEIILHOTO Pa3BUTHS
MEIUIIMHCKON U OGHONIOTHYEeCKOM HayK ¢ MOCIeYIOIINUMHI
MPEIOKEHUSAMHU 110 YCOBEPIICHCTBOBAHUIO 3aKOHOJA-
TENLCTBA B OOJACTH MEpecajKd OpraHoB U JIPYTUX aHa-
TOMHUYECKHX MaTepHasioB 4eioBeKy. [Ipu 3ToM 3asorom
9 PEKTUBHOCTH MPABOBOTO PEryJIMPOBAHMS YKa3aHHBIX
BOIIPOCOB ABJIACTCS pa3pabOTKa COOTBETCTBYIOIIETO 3a-
KOHOJIATeIbCTBA KOMILIEKCHBIMH IPYIIITIAMH CIIEIHATNCTOB
M DKCIIEPTOB B 00JIACTU MEIAMILUHBI, OMOJIOTHH, ITpaBa H
OMOATUKH.
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SUMMARY

LEGALREGULATION OF TRANSPLANTOLOGY
AT THE PRESENT STAGE: UKRAINIAN ISSUE
AND EXPERIENCE OF FOREIGN STATES

Sovgyria O.
Taras Shevchenko National University of Kyiv, Ukraine

The objective of the research is to analyze the legal
regulation in the transplantology field at the present stage
in Ukraine. To address identified challenges, the author
investigates the foreign countries experience and suggests
ways of improving certain mechanism for legal regula-
tion in the field of organ transplantation and anatomical
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materials. The empiric material of the study included a
wide range of legal instruments regulating this sphere of
legal relationships, information regarding the problems of
their application, statistics, expert analysis of Ukrainian
and foreign researchers. Methodological mechanism of
current research includes such methods: systematic, logi-
cal and formal, structural-functional, comparative. The
research found that the most world’s successful model
for the organization of transplantation is in Spain. Addi-
tionally, the criteria for the reception of such a model are
singled out as well as certain aspects of their application
in Ukraine are analyzed. Particularly, the most important
criteria are: universal and general territorial proliferation
of national health systems; relevant economic resources
(special attention is paid to the fact that transplantation is
not a medicine of luxury, and an adequate compensation
to hospitals for transplantation operations should serve
as a main economic aspect); an adequate and necessary
number of doctors and nurses; the availability of advanced
technical options for medical mechanical ventilation (air
conditioning of dead bodies). The research led to the fol-
lowing overall findings. Due to the rapid development of
medical and biological sciences, there is an urgent need
on further investigation of legal, moral and ethical, gen-
eral medical aspects of transplantation with subsequent
proposals for improving legislation in the field of human
organs transplantation and other anatomical materials. At
the same time, development of appropriate legislation by
complex groups of cross-disciplinary specialists and ex-
perts (in medicine, biology, law and bioethics) is the key
to legal regulation effectiveness.

Keywords: transplantation, donor, recipient, legal
principles of transplantation.

PE3IOME

IPABOBOE PET'YJINPOBAHUE TPAHCILJIAH-
TOJOTAU HA COBPEMEHHOM DTAIIE: TPO-
BJIEMBI YKPAUHBI U OMBIT 3APYBEXKHBIX
TOCYIAPCTB

Cosrups O.B.

Kuesckuii nayuonanvuvii ynusepcumem um. Tapaca Lles-
uenko, Yxpauna

I[enpro MaHHOTO UCCIENOBAHUS ABIAETCA aHAIU3
[IPaBOBOI'0 PEryIupOBaHUs TPAHCILUIAHTOJIOTHM Ha CO-
BPEMEHHOM JTalle B YKpauHe. J[j1s1 pelueHus BbISIBICHHBIX
npoOJieM aBTOp M3y4aeT ONBIT 3apyOeKHBIX TrOCYIapcTB
U IpeAsaraeT crnoco0bl YCOBEPIIEHCTBOBAHUS IIPAaBOBO-
r0 PeryaupoBaHusi B cepe TPaHCILIAHTAIMU OPraHOB U
AQHATOMUYECKUX MAaTePUANIOB. DMIIMPUIECKUM MaTepHaioM
HCCJICJIOBAHUS SIBIISIIOTCS IIPABOBBIE AKTHI, PETYJIUPYIOLINE
JIaHHYI0 cepy NPaBOOTHOIICHUH, HH(POPMAIIUS OTHOCH-
TEJILHO NpoOJieM UX MPUMEHEHUs, JaHHbIE CTATUCTHKH,
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SKCIIEPTHBIE OLIEHKH YKPAUHCKUX 1 3apyOeIKHBIX HCCIIE0-
Bareliei. MeTonoorus JaHHOTO UCCIIEA0BaHUs BKIIIOYAET
TaKHe METOJbl: CHUCTEMHBIH, JIOTHYeCKU-(OPMaTbHBIN,
CTPYKTYPHO-GYHKIIMOHAIbHBINA, CPaBHUTEIbHBINA. B
pe3ynbrare UCcClleJOBaHUs caMoil yCIENTHOM MOJIenu op-
raHU3aluy TPAHCIUIAHTAlUU B MUpE, CYLIECTBYIOLIEH B
Hcnanuu, BeIAECIEHBI KPUTEPUH PELIETILIMY TAKOU MOJIENH
U IPOaHAJIU3UPOBAHbI OTACIIBHBIE aCIEKThl IPUMEHECHHUS
ux B YkpauHe. Tak, Kk yka3aHHBIM KPUTEPUSIM OTHOCATCS:
YHHBEpCcaIbHOE U BceoOllee TeppUTOpPHaIbHOE Paclpo-
CTpaHEHUE HALlMOHAJIbHOW CUCTEMBI OXpaHbl 3[0POBbBS;
COOTBETCTBYIOIIME 3KOHOMHUYECKUE PEeCypChl (IIPU 3TOM
oOpaniaercsi BHUMaHue Ha TO, YTO TPAHCIUIAHTALUSI HE
SIBJIAETCS MEIULMHON POCKOIIY, & OCHOBHBIM 3KOHOMM-
YECKMM acCIEKTOM BBICTYIIA€T aJleKBaTHOE BO3MEILCHUE
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OOJTEHHIAM 32 OTICPALIMH [T0 TPAHCIUIAHTAIIHMH ); aICKBAaTHOE
1 HEOOXOTMMOE KOJIMYESCTBO Bpaueii ¥ MeICECTep; HATHUNE
Pa3BUTBIX TEXHUUYECKUX BO3MOKHOCTEH MEIUIIMHCKOMN
MEXaHHU4YeCKOI BEeHTIWISIIUY (KOHAUIIMOHUPOBAHKS TPYTIOB).
B 3axsmoueHny oTMedaeTcs, 4To MpPaBoOBbIE, MOPATHHO-ITHU-
YECKUE M OOIIMe MEAUIMHCKUC ACTICKThI TPAHCIUIAHTAIINN
TpeOyIOT JaJbHEHIIer0 U3y4YeHUs] BBUIY CTPEMHUTEIHHOTO
Pa3BUTHUSI MEITUIIMHCKON M OMOJIOTMYCCKON HAayK C TOCIie-
JIYIOIUMH TPEATIOKEHUSIMU TI0 YCOBEPIIEHCTBOBAHUIO
3aKOHO/IATEIbCTBA B 00JIACTH MEPECaIKi OPraHOB U APYTUX
AHATOMUYECKUX MaTepHrajioB yenoBeKy. [Ipu aToM 3amorom
3¢ PEKTUBHOCTH MPABOBOTO PEryJIMPOBAHHS YKa3aHHBIX
BOIPOCOB SIBIISIETCS pa3pad0TKa COOTBETCTBYIOIIETO 3aKOHO-
JIaTeNIbCTBA KOMITIEKCHBIMU IPYTITIAMH CIIEIIUATICTOB U DKC-
TIEPTOB B 00JIACTH MEIUIIUHBI, OMOJIOTHUH, TTPaBa K OMOITUKH.
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Medical errors are relatively common in the care of
hospitalized patients and may result in serious morbidity
and mortality. The problem of medical errors has long
been known throughout the world, in spite of the level of
the development of medicine, there is no country, where
doctors never make mistakes. According to the statistics in
the world, medical errors are among the top five causes of
death. At the same time, the provision of medical services
applies to almost all people. There is no reliable statistical
data on the amount of foreign objects (clips, needles, gauze
napkins, etc.) that are forgotten in the body, since such
cases doctors try not to carry out outside the hospital, and
with sufficient competence localize and solve the conflict
on its own. For example, the patient has lived for 3 years
with a foreign body in the pleural cavity [19, p.19]. Con-
sidering the fact that the person in Ukraine is recognized
as the highest social value, medical services should be of
high-quality and effective. Providing poor-quality medical
services harms to health, and sometimes the life of a person,
can lead to injury or even death. The right to health protec-
tion is one of the fundamental human rights guaranteed by
the Constitution of Ukraine, therefore the issue of medical
errors and liability for them is extremely urgent.

The objective of this article is theoretical and legal
analysis of the notion of “medical error”, research of civil
and legal aspects of legal regulation of this phenomenon.

It should be noted that the problem of medical errors
and liability for them was the object of research in Ukraine
in the works of Andriievska T.I., Antonov S.V., Buletsa
S.B., Hlushkov V.A., Prasov O., Savchenko V.O., Svistun
L. Ya. and others.

The National Patient Safety Foundation (NPSF) prefers
the term “healthcare error” to “medical error,” and defines
such errors as follows: “An unintended healthcare outcome
caused by a defect in the delivery of care to a patient.
Healthcare errors may be errors of commission (doing
the wrong thing), omission (not doing the right thing), or
execution (doing the right thing incorrectly).” A useful
brief definition of a medical error is that it is a preventable
adverse event [4, p.83]. Medical error - it is always reckless
actions or methods of providing medical care [28, p.246].
Medical error is the action or omission of a physician,
which causes negative health effects, and sometimes the
patient’s life. Right now, this topic becomes very relevant
not only in regard to qualified medical professionals, but
also concerning experienced lawyers. Applying with law-
suits, the injured patients consider that medical employees
are obliged to answer for his mistakes in any case, since the
life and health are the most valuable benefits of a person.
In fact, these benefits are not only under the protection of
moral norms, but also under the norms of legislation, in
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particular the Constitution, the Civil Code and the Criminal
Code of Ukraine. But the moral and legal assessment of the
physician’s actions does not always coincide in practice. De-
spite the size of the damage done to the patient, legal sanctions
against such physicians may or may not be applied [ 10, p.94].

Others pointed out that the term “medical error” is mis-
leading, because it implies “physician error.” They argue
that a more appropriate term is “healthcare error,” because
many different types of healthcare providers commit er-
rors. Several readers believe that the category of medical
error should be expanded to include “patient error.” One
physician wrote, “If medical error should be listed as a
cause of death, then so too should patient error, or lifestyle
error—namely, inhaled nicotine, overeating, sedentary liv-
ing, and alcohol ingestion” [7]. Most doctors believe that
a medical error is the actions (inactivity) of the physician,
which are based on the imperfection of modern medical
science, objective conditions of work, lack of qualification
or inability to use available knowledge [12, p.7]

A medical error can be defined “as the failure of a
planned action to be completed as intended (ie, error
of execution) or the use of a wrong plan to achieve an
aim (ie, error of planning)” [6, p.45] or medical error is
“a commission or an omission with potentially negative
consequences for the patient that would have been judged
wrong by skilled and knowledgeable peers at the time
it occurred, independent of whether there were negative
consequences” [8, p.770]. Using this definition, a medical
error can be either active (a commission) or passive (an
omission). Similarly, a medical error can lead to harm or
no harm. Harms can range from minimal to permanent
injury or death. In contrast, a near miss (or close call) is
a recovery from potential harm before the consequences
of a medical error reach the patient because of checking
for such events or by fate alone [2, p.282]. Even errors
that result in no physiological harm may still induce pain,
psychological harm, and anxiety for the patient. The ulti-
mate consequences of apparent minimal-harm errors are
often unknown until a certain amount of time has elapsed.
Therefore, immediate disclosure of all medical errors seems
the best approach. Full disclosure of minimal-harm or near-
miss errors strengthens the patient-surgeon relationship,
cultivates an open atmosphere of dialogue, and facilitates
patient participation in medical decision making [2, p.286].

Even in ancient times there was legislation that to some
extent regulated the liability of medical employees for their
medical errors. One of the most famous legislative acts that
consolidated this provision was the Code of Hammurabi. In
ancient Greece, medical skills were very highly valued, so
physicians for their errors were relieved of liability if the
patient died “against the will of the healer”.

161



The Roman law stipulated the punishment of a physi-
cian for gross mistakes, and the concept of “medical errors”
was quite broad. These include inexperience, carelessness
of doctors, failure to provide medical care. Although the
Roman law at that time allowed the lawfulness of the death
of a patient due to the severity of the disease. During the
Middle Ages physicians for their professional mistakes
were largely deprived of practice, and some even were
burned at the stake as “devil’s accomplices”.

Treatment in the history of Ancient Russia was equated
with magic. Therefore, a physician was liable for medical
errors as for a deliberate offense.

Itis believed that the term “medical error” was first used
by the prominent Russian surgeon M.I. Pirogov, who paid
great attention to the analysis of the errors of medical em-
ployees. Then the term became widely used not only among
medical employees, but also among lawyers [24, p. 191].
With regard to Ukraine, today there is a large number of
legislative acts that directly regulate the liability of medical
employees for causing harm to the patient’s life or health.
However, the term of “medical error” is not included in the
legislation of Ukraine.

Laws promoting patient safety will have to strike a
delicate balance between competing interests in order to
create the right incentives while safeguarding the legal
protection of patients.

Grober ED. and Bohnen John M.A. had noticed that
medical error: an act of omission or commission in plan-
ning or execution that contributes or could contribute to an
unintended result. This definition of medical error includes
explicitly the key domains of error causation (omission and
commission, planning and execution), and captures faulty
processes that can and do lead to errors, whether adverse
outcomes occur or not. The inclusivity and explicitness of
the definition should make it useful for research into the
etiology of errors from the perspective of the provider:
given this definition, a health care worker has a clear
roadmap with which to designate a process as error-prone
or error-laden. By including potential adverse outcomes,
the definition includes the “silent majority” of errors that
do not cause harm but reflect faulty processes. At the same
time, it ignores trivial mistakes (for example, taking the
wrong route to visit a patient) that have no potential for
adverse outcome. Medical errors represent an important
public health problem and pose a serious threat to patient
safety. The growing awareness of the frequency, causes and
consequences of error in medicine reinforces an imperative
to improve our understanding of the problem and to devise
workable solutions and prevention strategies. Variations in
nomenclature without a universally accepted definition of
medical error hinder data collection and collaborative work
to improve health care systems [3, p.43].

As medical professionals point out, the feature of
a medical error is the impossibility for a doctor of any
specialty to anticipate it, and in the future to prevent the
consequences [23]. We have to notice that sincere apolo-
gies offered in the wake of a medical error may lead to a
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lessening of suffering for both patients and physicians in
coping with the error and its consequences, contribute to
improved relationships between physicians and patients
such that these relationships are able to continue, and reduce
costs by preventing lawsuits and facilitate the settlement
of valid claims [5, p.380-381].

Medical error in modern legal science is treated as a
dual concept: medical and legal. Medical errors include the
erroneous actions of a physician in establishing a diagnosis
or treatment of a patient due to the state of medical science
at this stage of its development, the special, unfavorable
conditions and circumstances of providing medical care
or the lack of medical experience, made in the absence of
awareness of danger, without foreseeing the possibility of
causing harm or with the confidence in preventing it. This
provision refers to the “medical area” [27, p.100].

Medical errors are physician’s mistakes within profes-
sional activities, due to conscientious deceit in the absence
of carelessness, negligence or ignorance [13, p. 44]. A
medical error is something a provider did or did not do that
caused a bad outcome. According to O.0O. Prasov, medical
errors should be considered in the broad and narrow sense.
In the broad sense, these are both guilty and innocent acts,
and in the narrow one — they are only innocent acts of
medical employees [22, p. 94].

A.A. Herts points out that medical errors cover both the
guilty action (omission), which due to adverse consequenc-
es for a patient, determines the legal liability of medical
employees and the innocent action (omission), which due
to the adverse consequences for a patient, does not result in
the legal liability of medical employees [15, p. 52].

Thus, the main thesis of the supporters of the “legal
direction”: a medical error is negligent, unscrupulous,
careless acts and methods for the provision of medical
care (services), which resulted in a bodily injury or death
of a patient. That is, it turns out that medical errors always
entail civil and legal liability.

In this regard, there are errors that are caused by sub-
jective and objective factors. Subjective mistakes are to
include those that arise precisely from the negligent attitude
of medical employees to their duties and assume the risk
of insufficiency of knowledge or experience. Such errors
are often related to inattention during the examination,
lack of necessary consultations, incorrect determination
of conclusions of laboratory data, etc.

Thus, objective factors are the actions or ommission of
medical employees that do not violate the rules established
by the law and by-laws, but have caused damage to the
patient’s health or his death as a result of:

- imperfections of medical science at this stage of its
development,

- adverse conditions or circumstances of medical in-
tervention,

- objective difficulties in diagnosing some diseases,

- a-typical development of the disease, individual
anomalies of anatomical structure of the body or function-
ing of the patient’s body,



GEORGIAN MEDICAL NEWS
No 3 (276) 2018

- allergic reactions, which could not be foreseen with
the standard medical intervention (diagnosis or treatment)
[10, p.95].

Observing the statistics, it can be argued that the situa-
tion regarding medical errors in Ukraine is not manifested
in the mass media, only a few cases become known to the
public. The practice of court hearings of such cases is not
directly disclosed or recorded. According to unofficial data,
almost 65% of patients who have suffered from medical
employees generally refuse to sue. There is a practice of
voluntary confidential reporting about medication errors
from phisicians and medical staff in countries such as
the United States, Canada, Spain, the United Kingdom,
France, Sweden, Denmark and others. Medication errors
associated with a lack of knowledge, can relate to any type
of knowledge: general, specific or expert. For example,
penicillin can cause PR (this is general knowledge), the
patient is allergic to penicillin (this is specific knowledge),
cofloampicil contains 2 antibiotics penicillin (this is - expert
knowledge. Unknowing any of these facts may lead to
an error. Mistakes related to violation of rules, standards
and norms are divided into: incorrect application or non-
compliance with rules, standards and norms; application
of wrong rules, standards and norms [17, p.10].

It should be noted that civil and legal liability for failure
to provide or poor quality medical care can be contractual
and non-contractual [11, p.16]. According to civil law,
there is the principle of the presumption of guilt of the
causative agent while providing medical care, therefore
the absence of guilt must be proved by a person who com-
mitted the offense. Assessing the unlawful nature of the
actions of medical employees, it is necessary to take into
account normatively fixed and unfixed customs of medical
practice, as well as the harmful consequences of the actions
or omission of medical employees. Besides, it is manda-
tory to establish causal relationship between the acts of
medical staff and the harmful consequences for a patient.
Therefore, consideration of civil cases involving unfavor-
able consequences in medical practice is connected with
the fact that the conclusions of forensic examination are of
great importance in such cases. However, it is important to
keep in mind the rules for assessing evidence by the court,
as well as the fact that any evidence has not got a force
for the court and should be considered in conjunction with
other evidence in the case.

Regarding the fault of medical employees as conditions
of civil and legal liability, the widespread belief in science
is that a medical error itself can not be the basis of liability
or circumstances that exclude it. Therefore, only the pres-
ence of a person who has committed a medical error, is the
basis for bringing him to civil and legal liability [18, p.346].

The main task of the injured patient in the trial is to
prove the causal relationship between the physician’s neg-
ligence and the harm done. This should be proved by the
fact that in the course of treatment or diagnosis, a physician
significantly deviated from the established norms, which
negatively affected the health of a patient.
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It should be noted that those medical employees’ ac-
tions committed in a state of extreme necessity are legiti-
mate because the harm caused is less than prevented, and
therefore it is possible to talk about certain social utility of
such actions. However, the court may oblige a person who
caused the damage to reimburse it.

Consequently, medical errors should be considered in the
narrow and broad sense. Medical errors are such actions or
omission of a medical employee in carrying out his profes-
sional duties, which do not directly violate the rules established
by the law, may cause harmful consequences to the patient’s
health and does not result in legal liability, since they are not
connected with the presence of guilt within the actions of
medical employees. Medical errors in the broad sense include
both innocent and criminal acts of medical employees.

T.I. Andriievska offers to consider under the concept
of “medical errors” only those errors (actions or omission)
of medical employees who are of a casual nature or are
equated with force majeure and, accordingly, do not foresee
the occurrence of civil and legal liability [9, p.111].

Addressing international experience of defining medi-
cal errors and liability for them, we note that there is no
generally accepted definition of a medical error in the
world. In Japan, a medical error, which resulted in seri-
ous consequences for the patient’s health, is qualified as
a crime and, accordingly, a physician who has committed
it, is prosecuted. In France, medical staff is brought to the
liability, if they are not properly provided with medical
aid, if there is a fault [21, p. 77-78, 83]. The solution to the
problem of medical error is related to the fact that the law
stipulates the composition of the medical error as a separate
type of offense, which is important for solving the issues
and the personal (personal) responsibility of medical staff,
and the property liability of medical institutions [26, p.82-
83]. A good solution to avoid errors to establish a register
of medical errors, after the legislative consolidation of
the concept of a medical error, its clear distinction from
a criminal offense and fixing the subject of the medical
mistake. Indeed, in our opinion, the creation of a registry
of medical errors will allow analyzing, discussing errors
that occurred during the diagnosis and treatment, and their
causes, namely: epistemological, diagnostic, associated
with different methods of diagnosis and treatment. All this
will contribute to the prevention of occurrence of medical
errors in the future [16, p. 219].

S. Buletsa offers that the concept of «medical error» should
bear the following content: these are actions (inactivity) of
performer of medical services, which do not violate the rules
set by the laws and traditions in medicine and are not con-
nected with an unconscientious and careless attitude towards
the medical activity, however lead to infliction of harm or
death of patient as a result of conscientious deception, that
was formed because of objective reasons which do not depend
on the performer of medical services, because of the causes
which were impossible to foresee (non-typical flow of illness,
unforeseen allergic reaction of organism of patient, unknown
illness, anomalous anatomic features of organism of patient,
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imperfection of diagnostics and others like that). Avoiding of
such errors in the future is carried by the way of conducting
of pathological anatomical conferences, where patients who
died at divergence of clinical and pathological anatomical
diagnosis are dealt with [1, p.52].

As doctors note, there are no control bodies at clinical
bases that would check the performance of doctors by pro-
tocols and standards, which are approved by the orders of
the Ministry of Health of Ukraine and are legally binding
and prescriptive. When conducting forensic examinations
regarding defects in the provision of medical care, it is
necessary to carefully collect and examine all the materials
provided and to strictly observe the documents regulating
the rules of diagnosis, treatment and prevention of diseases,
first of all, the protocols and standards for the provision of
medical care [20, p.130].

Consequently, she said that a medical error - worsening
of the condition of sick or his death, caused wrong with
medical standard Ministry of Healthe of Ukraine of the
appointed inspection, treatment and prophylactic measures.
There are medical errors possible and conscientious, and
there are errors unconscientious and impermissible which
result in legal responsibility [1, p.53]. The legal responsi-
bility of the doctor depends on the presence of the fault in
his actions and the qualification of the negative outcome of
the treatment as an acceptable medical error, therefore, it is
necessary to distinguish between permissible (unprovoked)
and inadmissible (guilty) medical errors [25, p. 83].

For the jurisprudence, the subjective causes of the
medical error are important, that is, the insufficient profes-
sional training and experience of the doctor, violation of the
official and ethical principles of the provision of medical
care, and the shortcomings of the moral character of the
medical worker. The legal status of a medical mistake oc-
curs when the legal responsibility of the doctor for the harm
to the patient’s health. Thus, a medical error from a legal
point of view should be qualified as a special kind of case
and exempt from civil liability of the provider of medical
services that allowed it [14, p.522-523].

Conclusions. Hence, summing up the above stated, we
can conclude that:

1) the definition of the notion of “medical error” should be
legal consolidated;

2) besides, the legal assessment of medical errors should be
based on the single principles enshrined in the legislation
and confirmed by the judicial practice;

3) medical errors continue to be national problem, em-
ployers who wants to improve quality and patient safety
with an allowable cost they do not want to pay the costs
of medical errors;

4) medical error in civil aspect is including problems
with service quality, relatively low level of development
of medicine and medical equipment, inadequate study of
diseases by medical science, medications (so, medical er-
rors include problems in practice, products, procedures, and
systems) and this leads to the emergence of civil liability;
apology for medical error helps to renovate the emotional
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and psychological balance between the patient and the
healthcare provider;

5) medical error in legal aspect is an erroneous action or
inactivity of healthcare providers, expressed in improper
provision (non-delivery) of assistance, diagnosis of diseases
and treatment of patients (victims) that worsening of the
condition of sick or death of patient, caused wrong with
a medical standard Ministry of Healthe of Ukraine of the
appointed inspection, treatment and preventive measures;
6) closed medical data of patients related to medical errors are
therefore a great source of information to understand error pat-
terns and identify ways and means of improving patient safety;
7) attorney could discover information about the medical
error in the healthcare provider’s original medical data,
providers who hope to learn from medical errors and to
develop a culture of safety in their organizations can report
patient safety information without fear that the information
will later be used against them in a court of law;

8) to avoid medical error doctors must tell patients and
their relatives about errors, doesn’t matter minor or major
event. But in practice hospital lawyer often advised against
voluntary disclosure of information about medical errors
to patients or their families, fearing that this information
would be detected and used by plaintiff’s attorneys;

9) it is necessary to create a register of medical errors in
Ukraine in order to prevent their occurrence in the future;
10) attentiveness of the entire staff of all teams is a prereq-
uisite for preventing medical errors.
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SUMMARY

MEDICAL ERROR: CIVILAND LEGAL ASPECT
Buletsa S., Drozd O., Yunin O., Mohilevskyi L.
Uzghorod National University, Uzghorod, Ukraine

The scientific article is focused on the research of the
notion of medical error, medical and legal aspects of this
notion have been considered. The necessity of the legisla-
tive consolidation of the notion of «medical error» and
criteria of its legal estimation have been grounded.

In the process of writing a scientific article, we used
the empirical method, general scientific and comparative
legal methods. A comparison of the concept of medical
error in civil and legal aspects was made from the point
of view of Ukrainian, European and American scientists.

It has been marked that the problem of medical errors
is known since ancient times and in the whole world, in
fact without regard to the level of development of medi-
cine, there is no country, where doctors never make errors.
According to the statistics, medical errors in the world are
included in the first five reasons of death rate. At the same
time the grant of medical services practically concerns
all people. As a man and his life, health in Ukraine are
acknowledged by a higher social value, medical services
must be of high-quality and effective. The grant of not
quality medical services causes harm to the health, and
sometimes the lives of people; it may result in injury or
even death. The right to the health protection is one of the
fundamental human rights assured by the Constitution of
Ukraine; therefore the issue of medical errors and liability
for them is extremely relevant.

The authors make conclusions, that the definition of
the notion of «medical error» must get the legal consoli-
dation. Besides, the legal estimation of medical errors
must be based on the single principles enshrined in the
legislation and confirmed by judicial practice.

Keywords: medical error, damage caused to the
health, guilt, civil liability.

PE3IOME

MEJUITAHCKAS OIIUBKA: TPAYKTIAHCKANA 1
IOPUIMYECKHI ACTIEKT (OBE30P)

Byaena C.B., Ipo3n A.1O., FOuun O.C.,
MoruaeBcbkuii JI.B.

Vorceopoockuii nayuonanvusiil ynusepcumem, Yxpauna

B Hay4HOIi cTaThe 0CHOBHOE BHUMAHUE YIEISIETCS UCCIIE-
JIOBAHUIO TTOHATHS "MEIMIIMHCKOM OIIHOKN", MEIUIIMHCKUX
1 TIPABOBBIX aCIMEKTOB ATOro MoHsATH:. O60CHOBaHA HEOOX0-
JMMOCTb 3aKOHOAATENIBHON KOHCOIMIAIMN 3TOTO MOHATHS
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1 PacCMaTpUBAIOTCS KPUTEPHHU €€ FOPUANYECKON OIIEHKH.

B nporiecce HanMcaHus HayYHOM CTaThbU UCTIONB30BaHBI
SMITUPHYECKHUH, OOIICHAYYHbIN U CPABHUTEIHHO ITPABOBOM
MeTonbl. [TpoBoAMIOCE CpaBHEHUE TOHATHS ""MEIUIIMHCKOM
omrOKH" B TpaXk1TaHCKOM M IIPABOBOM aCIEKTe C TOUKHU 3pe-
HUS YKPAaUHCKHX, €BPOIEHCKIX U aMEPUKAHCKHUX YUCHBIX.

OTMedeHo, 4yTo NpodieMa MEIUIUHCKUX OLIMOOK
M3BECTHA C JPEBHUX BpeMeH U Bo BceM mupe. CoracHO
CTaTHCTHKE, MEJANIIMHCKUE OIIMOKHU BKITIOUCHBI B TIEPBbIC
IIATh IPUYHH CMEPTHOCTHU. B TO ke BpeMs IpeiocTaBieHNe
MEIUIUHCKHUX YCIYT MIPAaKTHUYECKH PACIPOCTpaHsIeTCa Ha
Bcex Jitozielt. Kak uenoBek u ero ’kKu3Hb, 310pOBbE B YKpa-
WHE TPU3HaHO 0oJiee BBICOKOW COIMAIBHON LIEHHOCTBIO,
MEIUIUHCKHUE YCIIyTH JOJKHBI OBITh Ka4eCTBEHHBIMU U
s¢dexruBubiMuU. [IpenocTaBieHre HeKaueCTBEHHBIX Me-
JUIMHCKUX YCIYT MPUYUHSET Bpea 340POBBIO, a MHOTA
1 KHU3HU JIFOZIEH; 3TO MOXKET MPUBECTH K TPABME MIIH JJaXKe
cmeptH. [IpaBo Ha OXpaHy 340POBBS ABISIETCA OTHUM U3
OCHOBOTIOJIAralOIIMX MPaB YeI0BeKa, 3aKperuieHHbIX KoH-
CTUTyIMEH YKpauHbI; MO3TOMY IpolieMa MEAUITMHCKIX
OIKMOOK U OTBETCTBEHHOCTH 33 HUX KpaiHe 3HaunMa.

PexomenaoBana, opuandeckas KOHCOIHAANMS TO-
HATHSL «MEJMIUHCKAs OIIMOKa» M I0PUANYECcKas OlleHKa
MEIUIMHCKHUX OIMOOK TOJKHA OCHOBBIBATHCS HA SJTMHBIX
MIPUHIUIAX, 3aKPETJICHHBIX B 3aKOHOJATENbCTBE U TOJ-
TBEPXKJICHHBIX CY/IeOHOM MTPaKTHKOM.
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IMPLEMENTATION OF DRUG ADDICTS RIGHT TO HEALTH PROTECTION
(SEPARATE ASPECTS)

IShevchuk O., ’Rzhevska O., ’Korop O., *Pyliuha L.

Yaroslav Mudyryi National Law University, *Kharkiv Medical Academy of Postgraduate Education;
SNational Pharmaceutical University, Kharkiv, Ukraine

The spread of drug abuse around the world, and in
Ukraine particularly, is one of the most urgent health
problems, the lack of its solution is dangerous for human
health. According to the United Nations Office on Drugs
and Crime, in 2010 there were about 230 million people
worldwide [2], and in 2013 — 246 million people with
experience in the use of narcotic or psychotropic drugs
[3]; in 2014 - 250 million, that is almost equivalent to
the population of Germany, Italy, the United Kingdom
and France in total [5]. Worry is caused by the fact that
about 30 million of these consumers suffer from mental
disorders and behavior, caused by taking of narcotic drugs.
Rapid formation of a persistent dependence on the taking
of drugs causes an urgent need for the treatment of such
consumers [4].
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The UN World Drug Report 2010 notes that Ukraine
ranks the third in Europe for the using of opiates [1]. As
of January 1, 2017 in Ukraine, there are 694,928 people
controlled, with mental disorders, caused by taking of
psychoactive drugs, while in 2016 — 115,170 people were
initially registered with mental and behavioral disorders
diagnosed because of taking of psychoactive drugs, that is
1,3% more than in 2015. Of the total number of initially
registered 3,080 people - children from 0 to 17 years old
inclusive; 51832 - youth from 15 to 35 years old; 41660
people (dispensary and preventive supervision groups)
were rural residents [20].

International law, and the national one in particular,
do not always manage to react timely to the progressive
increase in the number of drug addicts. Often this leads
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to gaps in the relevant regulatory and legal documents,
as well as to violations of legitimate interests and rights
to protect the health of people who take narcotic or psy-
chotropic drugs. We should mention the extremely scant
number of scientific works devoted to problems of ensur-
ing and protecting the rights to health protection and the
access to medical services for people who take narcotic or
psychotropic drugs, that is the reason for the relevance of
this research.

Material and methods. The basis of this study is an
interdisciplinary approach to analyzing the problem of
providing drug users with the right to health care by using
comparative legal, dialectical and systemic methods.

After the ratification by Ukraine of the Single Conven-
tion on Narcotic Drugs of 1961, the UN Convention on
Psychotropic Substances of 1971 and the United Nations
Convention against Illicit Traffic in Narcotic Drugs and
Psychotropic Substances of 1988, their provisions are
generally mandatory. First, that concerns ensuring the
human rights to health in the context of providing people
with drugs or psychotropic substances who need them for
medical reasons and their access to treatment. According to
the UN experts, the drug policy, aiming to “ensure health,
well-being and security”, should be based on human rights
and ensure equal access to medical services for people who
take narcotic drugs or psychotropic substances [23].

At the legislative level Ukraine doesn’t provide for the
term “human right to health”, but “right to health care”
and “right to health” are used. Only in two international
normative legal acts the term “right to health care» is
used: the International Convention on the Elimination of
All Forms of Racial Discrimination (paragraph “e” Part 4,
Article 5) and the European Social Charter (Article 11).
In other normative documents the term “right to health”
is understood as a multi-component derivative of the right
to life (Article 3 of the Universal Declaration of Human
Rights), everyone has the right to a such standard of liv-
ing, including food, clothing, housing, medical care and
necessary social services, wich abequate for the health
and well-being (Part 1, Article 25 of the Universal Decla-
ration of Human Rights) [6]), the right of everyone to the
enjoyment of the highest attainable standard of physical
and mental health (Part 1, Article 12 of the International
Covenant on Economic, Social and Cultural Rights [24]),
the right to the enjoyment of the highest attainable standard
of health and to facilities for the treatment of illness and
rehabilitation of health (Part 1, Article 24 of the Convention
on the Rights of the Child [14]); the right to protect one’s
own health to the extent that the means of preventing and
treating diseases allow it, to achieve the highest level of
health for himself (paragraph 1.6 of Part 1 of the Declara-
tion on the Promotion of Patients’ Rights in Europe [10]);
the right to protection from torture, inhuman or degrading
treatment or punishment (Article 3 of the Convention for
the Protection of Human Rights and Fundamental Freedoms
[12]), the right to receive treatment only after the obtain-
ing of the patient’s informed consent, which he gave free
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on the basis of appropriate information (Article 5 of the
Convention on the Protection of Human Rights and dignity
in connection with the use of the achievements of biology
and medicine [13]).

The Law of Ukraine «On Fundamentals of Ukrainian
Legislation on Health care” indicates that every citizen of
Ukraine has the right to health care. According to this Law
the legal framework of the “right to health” implies: 1) the
standard of living, including food, clothing, housing, medi-
cal care and social services and provision that is necessary to
maintain human health; 2) qualified medical care, including
free choice of physician, choice of treatment methods, accord-
ing to his recommendations, and health facilities; 3) reliable
and timely information on the state of their health and public
health, including existing and possible risk factors and their
level; 4) legal protection against any illegal forms of discrimi-
nation related to the state of health; 5) compensation for harm
caused to health (Article 6) [21].

In the scientific literature one of the terms may be used:
“the right to health care” [17] or “the right to health” [7],
and both terms simultaneously [9]. In our opinion, the terms
“right to health care” and “right to health” have a similar
meaning, are synonymous and don’t contain any contradic-
tions. Therefore, these terms may be used as equivalent. A
common understanding and interpretation of the concepts
of'this right is one of the conditions for ensuring its imple-
mentation for people who take narcotic or psychotropic
substances for medical reasons. In our view, the use of the
term “right to health care” is optimal. This right should be
understood as a security right, the implementation of which
is aimed at preventing the deterioration of the health status
of individuals. The main element of this right is the right
to use acceptable means of providing health (individually
or with the help of specially authorized organizations) [8].

According to Article 3 of the Constitution of Ukraine, a
person, his life and health, honor and dignity, inviolability
and security are declared as the highest social value. Human
rights and freedoms, as well as their guarantees, determine
the content and direction of the state’s activities. It should be
noted that the general human right to health care, mentioned
in Article 49 of the Constitution of Ukraine, includes the
right to health care, including those who take narcotic or
psychotropic drugs. The state creates conditions for access to
effective medical care for all citizens. In state and municipal
health institutions medical care is provided free of charge [15].

A person, who abuses narcotic drugs or psychotropic
substances and for whom a diagnosis of “drug addiction”
is established, has the right to voluntary treatment in inpa-
tient or outpatient settings (Article 14) [30], in accordance
with the Procedure for acquisition, transportation, storage,
delivery, use and destruction of drugs, psychotropic sub-
stances and precursors in health care facilities approved by
the Decree of the Cabinet of Ministers of Ukraine of May
13, 2013 Ne 333 [28], and the Procedure for conducting
substitution maintenance therapy for patients with opioid
dependence approved by the Order of the Ministry of
Healthcare of Ukraine of March 27, 2012 Ne 200 [29]. A
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person recognized as a drug addict who evades voluntary
treatment or continues to take drugs after the treatment
without prescribing a doctor is subject to compulsory treat-
ment by court order (Article 16) [30].

It is important to note that since 1999 Ukrainian health
care institutions have switched to the international statisti-
cal classification of diseases and associated health problems
(ICD-10), according to which mental and behavioral dis-
orders associated with the use of psychoactive substances
are classified in classes F10-F19 of the class “Mental and
behavioral disorders”. ICD-10 does not use the term “drug
addiction”, it isn’t used either in the normative acts of the
Ministry of Healthcare of Ukraine, in particular, the proto-
cols for drug treatment approved by its Order of September
21,2009, Ne 681, or in medical practice. These protocols
use the terminology of medical diagnoses [24]: (a) depen-
dence syndrome due to the use of opioids (F11.2) and (b)
addiction syndrome due to the use of cannabinoids (F12.2).
Thus, the incidence of class F in the ICD of the 10th revi-
sion of the “Mental and Behavioral Disorders” (narcology:
dispensary and preventive surveillance groups, psychiatry:
dispensary and consultative surveillance groups) in 2016 in
Ukraine was 191 729 people or 450.2 people per 100 000
population (1.01% less than in 2015) [20].

In Ukraine a program of substitution maintenance
therapy (SMT) for people with opioid addiction has been
applied. We should note that during 2016 2850 patients
started the program of SMT and 1778 patients discontinued
it. The main reasons for exclusion from the SMT program
were: (1) completion of the SMT course - 108 people
(6%); (2) 514 people discontinued it voluntarily (29%); (3)
redirection to another medical and preventive institution
(health facility) - 258 people (15%); (4) death - 337 people
(17%); (5) administrative statement - 131 (7%); (6) impris-
onment of the patient - 146 (8%) [20]. People with drug
addiction are entitled to receive medicines in most cases
free of charge from the state budget, or to a lesser extent
from other sources (patient funds, local budget, charitable
organizations, philanthropists) [38]. Only those who are
registered officially can take part in the SMT program
[29]. The SMT program means providing patients with
medicines free of charge only within the first 6 months,
after this period — purchase for their own funds.

As of December 31, 2016, in 92 regions of Ukraine
(except for the temporarily occupied Crimea and Lugansk
region, that are beyond the control of Ukrainian govern-
ment), 9214 patients received SMT at 174 sites (an office
for getting SMT) on the basis of the medical-preventive
institution, it’s one site more than in 2015 (173). In 2016
the number of patients on the SMT program increased by
702 patients (8%) from 8,512 to 9,214. From the 9214 pa-
tients on SMT, 7987 patients received tableted methadone
(86,6%), 967 - sublingual tablets buprenorphine (10, 4%),
260 - oral methadone solution (2,8%). It should be noted
that in 2016 methadone in liquid form was received by
patients with SMT only in Kyiv [20].

Let’s consider the powers of state authorities and lo-
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cal authorities in the field of ensuring the “right to health
care” of people who take narcotic drugs or psychotropic
substances. Analysis of the legislation makes it possible to
find out that this category of people is guaranteed the right
to health care: The Ukrainian Parliament Commissioner
for Human Rights is responsible for observing the consti-
tutional rights and freedoms of a person and citizen on the
territory of Ukraine and protecting their rights (Article 1)
[33]; The President of Ukraine acts as a guarantor of the
citizens’ right to health care, ensures the implementation
of legislation on health protection through a system of
executive bodies (Article 14) [21]; The Cabinet of Minis-
ters of Ukraine provides protection of consumers’ rights,
improvement of their quality of life and implementation
of state politic in the field of health (Article 2) [31]; The
Ministry of Healthcare of Ukraine controls the observance
by the health care institutions, enterprises, institutions and
organizations of the right of citizens to protect the health
and rights of the patient (paragraph 4) [25]; local state au-
thorities are responsible for compliance with the legislation
on the organization of the work of medical institutions for
the implementation of the SMT program (Article 16) [32];
at the level of local authorities - the providing of medical
assistance in public utilities. So, in the public health institu-
tion “the Kharkiv Regional HIV/AIDS on Prevention and
Control Center “, the programs of SMT have been applied.

Currently the most urgent problem is the increase in
the number of adolescents involved in injecting drug use.
So, in 2015 their number was about 129 000 people in the
age range from 10 to 19 years inclusive [20]. As for juve-
nile individuals who take narcotic or psychotropic drugs,
the law provides the request for medical assistance from
their parents and guardians only (paragraph 5) [29]. In our
opinion, it is advisable to provide for the possibility to have
the right to make decisions independently and contact the
public health institutions for rehabilitation and treatment
of opioid dependence. To implement this proposal, it is
desirable to remake part 3, paragraph 5 of the order of the
Ministry of Healthcare of Ukraine of March, 27, 2012 Neo
200 “On approval of the Procedure for conducting substitu-
tion maintenance therapy for patients with opioid depen-
dence” [29] in the following way: “Inclusion in substitution
maintenance therapy of patients under the age of fourteen
years is implemented on the basis of the application of
their parents or legal representatives (guardians) provided
that these minors have the conditions described in clause
6 of this Procedure, or on the basis of the informed agree-
ment of such people”. In addition, the above changes will
match the standards of Art. 38 of the Law of Ukraine “On
Fundamentals of Ukrainian Legislation on Healthcare”
[21], regulating the provision that every patient aged 14
and older who applied for medical assistance is entitled
to free choice of a doctor if he can offer his services and
choose a method of treatment in accordance with recom-
mendations of doctor.

The right to medical care for drug-addicted patients,
according to the Ukrainian Parliament Commissioner for
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Human Rights, is often violated [35]. There are facts of
violations of the rights of drug addicts, which are expressed
in: denial of medical assistance [19]; illegal provision of
medical information [22]; “Violation of the right to medical
care” and “discrimination based on health”; systematic and
unreasonable examinations of program participants (both
drug users and social workers) at the sites of the harm
reduction program; inability to take measures to eliminate
or prevent withdrawal symptoms; refuse to ensure the
continuity of SMT in the event of the detention of people
dependent on drugs, or their staying in places of impris-
onment. For drug addicts, the timely provision of medical
assistance is extremely important, especially with regard
to the relief or prevention of withdrawal syndrome, which
is associated with incredibly strong physical and mental
suffering [11] . The special report of the Ukrainian Parlia-
ment Commissioner for Human Rights in 2013, including
the implementation of the right to protect the health of drug
dependent people, was devoted to the problem of access to
medical services in penitentiary facilities [34].

Despite the fact that the Penal Enforcement Code of
Ukraine declares and details “the right to health protec-
tion” in Article 8 “... convicts who have mental disorders
and behavior because of the use of alcohol, narcotic
drugs, psychotropic substances or their analogues or other
intoxicating agents, can get treatment for these diseases
with their written consent” [16], the rights of this category
of people are often ignored. By 2016 in Ukraine only in
48 penal institutions there are drug treatment rooms, that
provide preventive, medical and diagnostic and rehabilita-
tion medical assistance. Convicts in need of drug treatment
receive general supportive treatment [20]. Thus, patients
have no access to SMT, also for patients who previously
had received SMT and were convicted, the continuity of
participation in SMT programs is disrupted.

It should be noted that the national legislation provides
for the interaction of health care institutions, internal affairs
agencies, remand centers and penitentiary institutions to
ensure continuity of treatment with SMT drugs [26]. In our
opinion, several provisions of this document require the
clarification: (a) there is no determination to continue the
provision of SMT after sending convicts from the detention
center to jail; (b) the situation is also difficult with drug ad-
dicts sent in the pre-trial detention center, who previously
did not receive SMT and proper narcological care. Drug
treatment for such prisoners is provided only in urgent
need. To provide it, a drug treatment team must be called
out from a specialized health care institution [26]. Based on
the analysis of the procedure for providing medical care to
prisoners sentenced to be jailed, outpatient drug treatment
for such patients is not granted because of the absence of
a doctor-expert in narcology in the medical section of the
penitentiary institution [27].

Conclusions. The analysis of the national legislation
regulating the right to protect the health of people, who
take narcotic drugs and psychotropic substances, lets us
to state that this category of people faces a number of
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problems in the implementation of this right that require
immediate resolution. Among them, the most relevant are:
(1) incomplete provision of quality free medical care to
people who take narcotic drugs or psychotropic substances
for medical reasons; (2) unimplementation of rehabilitation
programs for people who take narcotic drugs or psycho-
tropic substances for medical reasons; (3) the lack of the
right of minors who take narcotic drugs or psychotropic
substances, from the age of 14 to make their own decisions
and apply to public health institutions for the treatment
of drug addiction; (4) violation of the continuity of SMT
programs; (5) the lack of introduction of SMT programs
in penal institutions.
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SUMMARY

IMPLEMENTATION OF DRUG ADDICTS RIGHT
TO HEALTH PROTECTION (SEPARATE AS-
PECTS)

IShevchuk O., 2Rzhevska O., ’Korop O., *Pyliuha L.

"Yaroslav Mudryi National Law University; *Kharkiv
Medical Academy of Postgraduate Education; *National
Pharmaceutical University, Kharkiv, Ukraine

The purpose of the research is to analyze specific prob-
lems of the realization of the right to protect the health of
people who take narcotic drugs or psychotropic substances.

To achieve this goal, statistics have been analyzed on
the number of people using narcotic drugs or psychotro-
pic substances (including drug-addicted children) placed
on medical records and the number of their applications
for medical care. It has been found out that people in this
category often face a denial of medical care that causes
extremely strong physical and mental suffering.

The analysis of the understanding of the legal design of
the «right to health care» in the scientific literature, national
legislation and international legal documents was made.

State institutions and local authorities providing «the
right to health care» of people taking narcotic or psycho-
tropic drugs are singled out. The absence of grounds for
restricting the right to protect the health of people who
take narcotic or psychotropic drugs who are not registered
is justified. In the course of the research, it was found out
that people who take narcotic drugs or psychotropic sub-
stances are more likely than other patients to need medical
assistance and, when requesting the right to health care,
face a number of problems that require immediate solu-
tion: incomplete provision of quality free medical care;
unimplementation of rehabilitation programs for such cat-
egories of patients; the lack of the right of children who
take narcotic drugs or psychotropic substances to make
their own decisions at the age of 14 and apply to pub-
lic health institutions for the treatment of drug addiction;
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violations of the continuity of SMT programs and their
absence in penal institutions for drug dependent people.
It was proposed to introduce a number of changes in the
relevant normative legal acts.

Keywords: drug addiction, narcotic and psychotropic
drugs, rights to health care, medical care.

PE3IOME

PEAJIU3ALIMSI IPABA HA OXPAHY 3/10PO-
BbSI HAPKO3ABHCHUMABIX JIUIL (OTAEJIbHBIE
ACIEKTBI)

MleBuyk O.M., ’P:keBckas O.A., 2Kopon O.A.,
MIurora JI.B.

'Hayuonanvnolii opuduyueckuil ynugepcumem um. Apoc-
nasa Myopoeo; *Xapvkosckas MeOUYUHCKAs akademust
nocieouniomMHo2o oopasosanus, *Hayuonanshwiil hapma-
yeemuueckuil ynueepcumem, Xapvkos, Yxpauna

Lenblo uccnenoBaHus SBISCTCS aHAIN3 OTIEIBHBIX
npoOJieM peanu3aluy MpaBa Ha OXpaHy 340POBbs JIUII,
NOTPeONAIONUX HAPKOTHUYECKHE CPEICTBA WM TICHUXO-
TPOIIHBIC BELIECTBA.

i nocTrkeHus yKkazaHHOU LeJIU [IPOAHAIU3UPOBAHBL
CTaTHCTHYECKHE JJAHHbIC, KACAIOIINECs KOJMYEeCTBA JINI,
NOTPeONAIONUX HAPKOTHUECKHE CPEICTBA WIIM TICHUXO-
TPOIIHBIE BELIECTBA, B TOM YHCJIe HAPKO3aBUCUMBIX JICTEH,
MOCTABJICHHBIX Ha MEIUIIMHCKUN yUeT, U KOJIMYECTBO MX
o0palleHni 3a MEUIIMHCKON TTOMOIIBIO.

BrisiBieHo, 4TO NMIIaM TaHHOW KaTeropuH 4acTo OT-
Ka3bIBalOT B MPEJOCTABICHUH MEIUIIMHCKOW ITOMOIIH,
YTO BJICUET 3a CO0O0 Upe3BbIUAHO CHIIbHBIC (pU3NYeCcKue
Y HPAaBCTBEHHbIEC CTPaJIaHMSI.

[IpoBenen aHanu3 MOHATHS IPABOBOI KOHCTPYKIHH
«IpaBO Ha OXpaHy 3[0POBbS» B HAy4HOI JUTEpaType,
HaI[MOHAJIBHOM 3aKOHOJIATENILCTBE M B MEXKIYHAPOIHO-
NPaBOBBIX JOKYMEHTaX. BblaeneHsl rocy1apcTBeHHbIC U
OpraHbl MECTHOTO CaMOYIpPaBJICHHS, 00eCIEUNBAIOIIIEC
«IIpaBO Ha OXpaHy 3/J0pPOBbSI» JIHI, MOTPEOISIOMINX
HApKOTHYECKUE CPE/ICTBA HITH TICUXOTPOITHBIE BEIIECTRA.
O00CHOBaHO OTCYTCTBHE OCHOBAHUS JIJIsl OTPAHUYCHHUS
npaBa Ha OXpaHy 3JA0POBbsS JIHII, HOTPEOISIIOIINX Hap-
KOTHYECKHE CPEJCTBA MJIM MCUXOTPOIHBIC BEIECTBA,
HE COCTOSIIMX Ha ydere. B mpoiecce uccienoBanus
YCTaHOBIICHO YTO JIMIIA, MOTPEOIISIONINE HAPKOTHYECKUE
CPEICTBa WM IICUXOTPOITHbIE BELIECTBA, Yalle APYTUX
NaIMEHTOB HYK/JAIOTCS B MEIUIIUHCKON TOMOIIIH ¥ IIPH
OCYIIIECTBJICHUH IIPaBa Ha OXPaHy 3/I0POBbsI BCTPEUAIOT-
cs ¢ mpobiieMaMu, TPEOYIOIIMME HE3aMeIIUTEILHOTO
pelICHUs: HEMOJIHOE o0ecleueHne KaueCTBEHHOM Oec-
MJIaTHOM MEIMIIMHCKOM MOMOIIM; OTCYTCTBUE peanusa-
1K peaOUIINTAIlMOHHBIX POTPaMM JUIS MAIIMEHTOB ATOMH
KaTeropuu; OTCyTCTBHUE MpaBa AeTeil B Bo3pacte 14 ner,
YHOTPEONSIOIUX HAPKOTHUECKHE CPEJICTBA HIU TICUXO-
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TPOIIHBIE BEILIECTBA, CAMOCTOSATEIbHO IIPUHUMATh PELLICHUS
1 oOpamarsesi B TOCYJapCTBEHHBIE YUPEXKICHHUS 3APaBO-
OXPAaHEHHUs AJIs JICUCHUs] HAPKO3aBUCUMOCTH; HApyLICHUS
obecrieueH st HePEPHIBHOCTH ITPOTPaMM 3aMECTUTENBHOM
HNOJJCPKUBAIOLICH TEPANlUU, OTCYTCTBUE UX B yUPEKIeC-
HUSIX UCIIOJIHEHUS] HAKa3aHUU U1 HAPKO3aBUCHUMBIX JIMLI.
ABTOpaMHy NPEATIOKEHO BHECEHHUE Psiia M3MEHEHUH B co-
OTBETCTBYIOLINE HOPMATUBO-IIPABOBBIC AKTHI.
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STUDY OF PHYSICAL AND TECHNOLOGICAL FEATURES
AND CHEMICAL COMPOSITION OF CLAYS PREVALENT IN ADJARA REGION

Gaprindashvili A., Berashvili D., Mikaia G., Bakuridze A.

Tbilisi State Medical University, Georgia

Georgia is reach of useful natural, endemic resources,
which are not untapped but is not studied also. Their reveal,
study and develop using methods is one of the most impor-
tant issues as in Modern Medicine also in Cosmetology.

No one from the Earth’s resources has such a broad,
important and versatile use as clays. They are widely
used in medicine and cosmetology — as a natural as well
processed form, they are used: in Balneology and Resorts
Therapy, for treatment of bone-joint and rheumatic disease,
various types of skin diseases, clay has ability to absorb
toxins and airs [3,6,8,12]. Beside this it’s very interesting
to use them as an auxiliary means and a base in various
soft and solid medicinal forms, because it is very difficult
to find an auxiliary mean, which has both curable and
auxiliary fitches [5].

Adjara is one of the most interesting regions of the clay
resources. Here, a local population and many tourists use
clays arbitrarily, despite the fact that their chemical com-
position and medical properties have not been studied and
it is only on the traditional medicine level. In the literature
available to us, we have not found the data about the clays
widespread in Adjara Region [1,9,11].

That’s why the most actual problem in medicine and
pharmacy is to research the clays widespread in Adjara
for further usage in medicine and cosmetology [4,7,10].

Material and methods. For research we have chosen
three samples of clays from different regions of Adjara: Nel
Clay Beshumi, Ne2 Clay Chirukhi and Ne3 Clay Keda. On
upper mentioned samples we made further researches: De-
termination of physical and technological characteristics,
which was conducted at the base of Tbilisi State Medical
University included [2]:

Fractional content and particle size of samples was
determined of using a strainer analysis method. we have
dried the samples to the constant weight, then took about
20 g of each sample and put them on the collection of dif-
ferent size on strains with a diameter (3,0 mm, 2,0 mm, 1,0
mm, 0,5 mm, 0,2 mm, 0,1 mm). we divided the factions
and each faction was calculated.

Determination of solid (volumetric) density was re-
searched by the special device. Initially the samples were
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strained in a 2 mm diameter strainer. Then the samples were
weighed and placed in the measuring cylinder. We adjusted
the vibration amplitude (35-40mm) by the regulating bolt;
vibration frequency was regulated by transformer 100 vb /
min. Then we turned on the device and watched the powder
level in the cylinder. When the level became a constant we
switch off the tool and wrote down the meaning. Solid
density was calculated for each sample by formula:

5:—
p v

Absolute density was determined by pycnometer. we
fill 5ml pycnometer by 100 ° C dried powder sample and
damped it with water (ethanol). For each sample we have
calculated the absolute density by the following formula:

m * pliq.
m+ml+m2

Comparative density is determined by the conforming
of solid (volumetric) density with the absolute density:

p:

6
(=22 <100
p

Fluidity (friability) is the ability of floured mass to flow-
ing down from funnel by force of its own and ensure the
equal filling of matrix. Friability is determined by using a
vibrating device, and calculated by the following formula:

Vil.=m/t-20

Petrological studies and X-ray diffraction was con-
ducted on the base of Thbilisi Technical University, faculty
of Geology and covered micro and macroscopic analyzes
of samples, as well as determining the essence and quantity
of individual mineral phases. The survey was carried out
by polarization microscope Amscope PZ300T-5M and was
implemented according the standard guidebook. X-ray dif-
fraction was conducted with DRON-3.

Determination of existence amino and fatty acids has
been undertaken on the base of Tbilisi State Medical Uni-
versity, the method was thin layer chromatography. (tlc).
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Study sample clay Beshumi. We used attached layer plates of
silicate (LSL 5/40) and silufol plates (silufol uv 254). For the
(tlc). We prepared the silicate plates in the following way: 30
g. (5/40 silicate + 13% gypsum) put in the 100 ml of flask,
add 90 ml distilled water, received suspension pasted on the
glass plate of various size 5X10 or 10X20. Dried the plates on
the air and then activate them in the dryer closet on 100-105¢
during 20 minutes. For thin layer chromatography we used
following systems of solvents: for amino acids Butanol-acetic
acid-water ( 6:2:2) for paper chromatography (4:2:1); For fatty
acids Petrolane ether-diethyl ether-icy acetic acid (85:14:1).
We used the following reagents to disclose the substances:
for amino acids 1% Ninhydrine alcohol, for fatty acids iodine
steam and 50% sulfuric acid.

To determine the qualitative composition of amino and
fatty acids, we used the Spirit, Acetone and Hexane extracts
of clay Beshumi.

Identification of amino and fatty acids where made by
comparing RF-size to the standard amino acids.

One nicole(-)

Results and their discussion. Consequently, from
studying physical features we determined that mostly frac-
tional content of our samples are from 0.5 to 1 mm. particle
size. Humidity was 15%, according to density and fluidity
our samples belongs to middle heaviness 1100>p>600kg/
m3 and high friable powders.

Results for Petrographic studies: sample Nel. Clay
Beshumi

Macroscopic Description: Macroscopically rock is light
gray, crumbly, does not to react with hydrochloric acid.

Microscopic description: Microscopically the main
mass is clay, (presumably derived from feldspar), rarely
intersect plagioclase grains which is almost completely re-
placed by clay-substance rarely found in plagioclase grains,
which are polysynthetically intertwined, In the clay plagio-
clases and the outer spare area is well exposed ore mineral
inserts (big amount). There is also gypsum with a shape
of fireworks and contains a very small amount of quartz .

Fig. 1. Microphotoes of sample Nel

cross nicole (+)

cross nicole (+)

Macroscopic Description: Macroscopically rock is yellowish, porous, reacts with hydrochloric acid actively.

Microscopic Description: Microscopically the rock
has a distinct porous texture, there is represented vari-
ous forms of clay-carbonate grains the middle parts of
which are emptiness, the connecting mass of such grains

© GMN

is the tiny dispersing carbonate, rarely is found iron rust
small areas.

Fig. 2. Microphotoes of sample Ne2
Macroscopic Description: Macroscopically rock is dark
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One nicole(-) cross nicole (+)

5

One nicole(-) cross nicole (+)

color, fine-grained, crumbly, does not reacts with hydrochloric acid.

cross nicole (+)

Fig. 3. Microphotoes of sample Ne3
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Microscopic Description: Microscopically rock is
uneven grained, with a multi-component structure. On the
background of the main mass, there is a different sized
crystal of plagioclases, which are polysynthetically in-
tertwined. On the whole rock is small-pored and contains
small crystals of plagioclases and quartz. Such areas are
similar to the structure of the effusive rocks. It should be
noted that the only two grains of pyroxene are found in
the sample. There is a big amount of ore mineral, which
represents the main mass of the rock.

Results for X-ray diffraction: Samples Nel, Ne2 and
Ne3 were analyzed with x-ray diffraction for the purpose
of determining the number of minerals included.

In sample Nel is clearly observed: Ca-montmorillonite
(4.49 A, 15.4 A), Ca-Na feldspar (3.20 A, 4.03 A), gipsy
(3.08 A) quartz (4.25 A) and pyrite on trace level.

M ca

B Ca-Na

B caso,2H,O

M quartz 5

Hl Fes, 3
T

154A°

z

=500

e ANV gl L . o AV !

In sample Ne2 is clearly observed: Ca-montmorillonite
(4.49 A, 15.4 A), quartz (4.25 A, 3.34 A), calcite (3.03 A),
dolomite (2.89 A) and hematite (3,67 A).

Ne2

<
=
w
=L

Eca

B Quarts

Ml cacCo,

M 4(CaMg)Co,
M aFe,O, ‘

6.50A°

\

5 45° 40° 3s® 30° 2860 20° 15° 10° -
111 SAITIPIC JNeZ 18 CledIly ODSCIved: Ld-monunoriionie

(449 A, 15.4 A), Ca-Na feldspar (6.38 A, 4.02A).

£AD 1L 1D dDUHUWIL 11ULL UIC avuve 10 ULy, 111 vul bLuu_y
samples were discovered significant quantity of miner-
als: Ca-montmorillonite, Ca-Na feldspar, quartz, calcite,
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dolomite, gipsy and hematite.

Identification of amino and fatty acids were deter-
mined according by reagents of witnesses and RF-scale.
To compare with standard samples by colored spots and
RF-scale, there were not discovered the main classes of
characteristics of amino and fatty acids.
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FEATURES AND CHEMICAL COMPOSITION OF
CLAYS PREVALENT IN ADJARA REGION

Gaprindashvili A., Berashvili D., Mikaia G., Bakuridze A.
Thilisi State Medical University, Georgia

The Region of Adjara is one of the most interesting
region by existence of mineral resources, which is not
only untapped also not studied. At this stage of study, our
purpose was: to research physical features and a chemi-
cal composition of biologically active substances in the
clays spread in Adjara. In particular, we determined the
fractional content and particle size of samples, density,
humidity, fluidity, Petrographic studies and X-ray diffrac-
tion, also existence of amino and fatty acids.

X-ray diffraction and petrographic studies were con-
ducted on the base of Mining Geology Faculty of Geor-
gian Technical University. There was used the polariza-
tion microscope Amscope PZ300T-5M and DRON-3.
Determination of existence amino and fatty acids has
been undertaken on the base of Tbilisi State Medical Uni-
versity, the method was chromatography on the thin layer.

Consequently, from studying physical features we de-
termined that mostly fractional content of our samples
are from 0.5 to I mm. particle size. Humidity was 15%,
according to density and fluidity our samples belong to
middle heaviness 1100>p>600kg/m3 and high friable
powders. As for X-ray diffraction and petrographic stud-
ies, there was discovered significant quantity of minerals:
Ca-montmorillonite, Ca-Na feldspar, quartz, calcite, dolo-
mite, gipsy and hematite. Based on the research there was
not discovered amino and fatty acids in the clay samples.

Keywords: biologically active substances, clay.
PE3IOME

N3YYEHUE ®U3NKO-TEXHOJOTI'NMYECKHUX
OCOBEHHOCTEN 1 XUMWUYECKOT'O COCTABA
IJINHBI B AIZKAPCKOM PETHMOHE

Tlanpungamsuiau A.B., bepamsuiu 1. T., Mukaua I.A.,
Bakypunze A.JL.

Tounucckutl eocyoapcmeentvitl MeOUYUHCKUL YHUBepCU-
mem, I py3us

Pernon Apmxapuu sIBISIETCSI OJHUM U3 CaMbIX MHTE-
PECHBIX PETHOHOB [ py3uH MO HAJIWYHIO MHUHEPATBHBIX
PEeCypcoB, KOTOPBIE HE TOJIBKO HE WCIIONB3YIOTCS, HO M HE
H3yYCHBI.

Lembio nccnenoBaHus SIBIIIOCH H3yUeHNE (PU3MUECKIX
0COOEHHOCTEH M XMMHYECKOr0 COCTaBa OMOJIOTHYECKU
aKTUBHBIX BEIIECTB B TIIMHAX, PACTIPOCTPAHEHHBIX B pe-
THOHE AJDKapHu.

OrmpeneneHsl GpakInOHHOE COAEpPKAHUE U pa3Mep
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yacTHll 00pa3loB, MIOTHOCTh, BIAXXHOCTh, TEKYUYECTh,
HaJINYUEC aMHUHOBBIX U XHUPHBIX KHCJIOT, MPOBECIACHBI
neTporpapuuecKue ucciael0BaHus U peHTreHo(]a30BbIi
aHaJIN3.

[Terporpaduyeckue ucciaeqoBaHus U peHTreHO(da30-
BBIif aHAJIM3 IPOBOIMIIMCH Ha 0a3e (haKyaIbTeTa OO HH
['py3WHCKOrO0 TEXHUYECKOIO YHUBEPCHTETA C MCIOJb-
30BaHHEM MOJSPU3ALMOHHOTO MUKpPOCKOTIa Amscope
PZ300T-5M u DRON-3. Omnpenenenue conepxaHus
AMUHOKHCJIOT W JKUPHBIX KHCJIOT MPOBEJCHO Ha 0ase
TOunucckoro rocy1apcTBEHHOr0 MEIUIIMHCKOTO yHH-
BEpPCHUTETa METOAOM XpoMarorpaduu Ha TOHKOM CJIO€.

B xozme uccnenoBaHus ONpenesieHo, YTO OCHOBHOE
(hpakIMOHHOE COAEPIKAHUE MPEICTABICHHBIX 00pa3IoB
cocrasisier oT 0,5 1o 1 MM, BIaKHOCTB -15%, B 3aBUCHMO-
CTH OT IJIOTHOCTU U TEKYUCCTH 06pa3u1>1 OTHOCATCH K I10-
porukam cpeareit Tsxectr 1100> p> 600 kr/M ¢ BBICOKUM
nokaszaresieM pbixsioctu. CormiacHo neTporpapuuecKkoMy
HCCIICIOBAHHIO M PCHTICHO()Aa30BOMY aHAJIM3Y, B 00pa3iax
00Hapy>KeHO 3HAUYUTEIbHOE KOJIMUeCTBO MUHepasioB: Ca-
MOHTMOPWIIIOHUT, Ca-Na moJIeBoii 1mmnar, KajaiuT, KBapil,
JIOJIOMHT, FeMaTUT. AMHHO- 1 JKUPHBIX KHUCIIOT B 00pa3iax
[JIMHBI HE 00HAPYKEHO.
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PAHO3AKUBJISIIOIIIAE CBOMCTBA TIPE-
HHAPATA PEKOMBUHAHTHOI'O AHI'MO-

TEHUHA YEJIOBEKA B IT'EJIEBOM JIEKAPCTBEHHOM ®OPME HA MOJEJIN IVIOCKOCT-
HOU
KOKHO-MBIIIEYHOMW U JINHENHOM PAHBI

'Bokedaen K.T., 'Kykues U.C., 2Illyanray 3.T., I'ynsieB A.E., 3Iparanos K.B.

'AO «Meouyunckuii ynusepcumem Acmanay, *PITI « Hayuonanenwiti yenmp 6uomexnonoeuuy KH MOH PK, Acmana,
Kazaxcman,; 3« Toxyoa Bonvnuya Cousy, Pecnybnuxa Boneapust

brnaronmapst mpon3BeieHHOMY OMOTEXHOJIOTHEH Tepe-
BOPOTY B 00Omacty (apMarieBTHYECKON MPOMBIIUICHHOCTH,
TIOSIBUJICS] HOBBIH KJIacC JIKAPCTB — OMOTPETIaparhl, KOTOPBIE
MIPECTABISIIOT cO0O0 JIEKapCTBEHHBIE CPEJCTBA, MOMY-
YECHHBIE C UCIIOIb30BAHUEM JKHUBBIX OPTaHM3MOB: OEIKH,
JIHK-BakIHbBI, MOHOKJIOHAJIGHBIE M IENTH/IHBIC aHTHTEA.
JAst MEMIIHCKOTO TIPUMEHEHHSI 07100pEHbI IPEACTABICHBI
Ha ()apMareBTHYECKOM PBIHKE OKOJIO 50 peKOMOMHAHTHBIX
TepareBTHIecKrX OemkoB. Kpome Toro, 00IbIIoe KoIecTBo
0eIKOB HAXOAWTCS HA CTAANH KIIMHIIECKHUX MCCIIEIOBAHMIA.
Hexoropsre 6mnonpenapars! ncrons3ytorest 6omnee 20 et u
OTHECEHBI K CTaHAAPTHBIM METO/IaM Tepanuu. B Teuenue
JUTMTEITFHOTO BPEMEHH TEpareBTUUECKUE OCITKH HCIIONb3Y-
I0TCSL C IETBI0 3aMEHBI MJIM BOCIIOJHEHHSI €CTECTBEHHOTO
ITyJ1a OEJTKOB B OpTraHU3Me YEIOBEKa, 0COOSHHO €CITH YPOBEHb
ONpeJIeICHHOT0 OeKa CHIDKEH WITH MMEIoIIieecst 3a00JIeBaHNe
XapaKTepHU3yeTcsl TIOHBIM OTCYTCTBHEM €O MPOAYKIHH.
HekoTtopble pekoMOMHAHTHBIE OSIIKH SBIISTIOTCS PA3HOBH/HO-
CTBIO COOCTBEHHBIX OEJIKOB, TOT/Ia KaK APYTHe HE SIBISIOTCS
TOYHBIMH KOTIMSIMH YEJTOBEUECKIX OCITKOB, OJTHAKO OKA3BIBAIOT
aHasorugnble dQdexTs! Ha opraHu3M. [lonck 1 paszpabdoTka
HOBBIX PEKOMOWHAHTHBIX OCJIKOB, aHAJIOTOB IIATOKMHOB, KaK
JIEKapCTBEHHBIX MPETIAPATOB, B ITOCIICAHIE TOBbI UpE3BbIaii-
HO mHTeHCcHuimpyercs [5,11].

OxHNM M3 IUTOKMHOB, HA OCHOBE KOTOPBIX TIEp-
CHEKTHBHA pa3paboTKa JIEKAPCTBEHHBIX INpENapaTos,
SIBIIIETCS] aHTUOTEHUH [9]. AHTMOTEHNH — MOIMIIENTH] C
MoJeKysipHoi Maccoit 14 000, obnmamarommii yHUKaIbHOH
pHOOHYKIICa3HOM AKTUBHOCTBIO M SIBIISTFOITMICS MOIITHBIM
CTHEMYJISATOPOM 00pa30BaHuUs KPOBEHOCHBIX cocymos [10].
K HacTosimemy BpeMEHHM OIMCaHbI CIETYIONINE TTOTEH-
LIUAJIbHO TEPareBTUYECKNE CBOWCTBA aHTMOTCHUHA - CO-
cynooOpasyromnye, HeOOoNbIIe KOHIIEHTPAlnH aHTHOTe-
HHUHA BBI3BIBAIOT OBICTPOE 00pa30BaHUE B TKAHIX TyCTOMH
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CeTH KalIIIPOB, YTO YIy4IIacT OOMEHHBIH MpoIecC B
TKaHSX; CHOCOOHOCTh B OYEHb HU3KMX KOHIEHTPAIMAX
CTHMYJIUPOBATh a/Ir€3MI0 U JCTICHUE KICTOK YHIOTEINS 1
(pudpobacToB, B pe3ynbraTe 4ero MpoOHUCXOANT SIUTENH-
3aIMsT; yCTOMYMBOCT K ACHCTBHIO KETYAOUHOTO COKa, UTO
OTIpEAEISIET BO3MOXKHOCTh €T0 TIPUMEHEHUS TIPH SI3BEHHO-
9PO3UBHBIX MPOIECCAX JKEIYAOUHO-KUIICTHOTO TPAKTa;
CTIIOCOOHOCTH YCHIIMBATh HECHECIU(PUICCKUN NMMYHHBIH
orBer [3,7]. IMEHHO 3TH CBOMCTBa aHTMOTEHUHA MOTYT
obecrieuynBaTh PaHO3AKUBIAIOMNHN P dekT. M3BecTHO,
YTO aHTHOTCHE3 SIBIISIETCSI KPUTHUECKNM TTPOIIECCOM B XO7Ie
3a)XUBJICHNUS paH [4]. BHOBB 00pasyromirecs KpOBEHOCHBIE
COCY/IbI YUacTBYIOT B MHHUITHALIMY (POPMUPOBAHNS TPAHYIISI-
IIMOHHO TKaH! M 00ECTIEYNBAIOT TUTAHNEM H KHCIIOPOJIOM
BHOBb 00pa30BaHHBIC PACTYIIME TKAHU. AHTHOTEHE3 TPH
pernapanuy TKaHeH —3TO AMHAMUYHBIN IPOIIECcC, KOTOPBIH
CTPOTO PETYIUPYETCS CUTHAIAMH CO CTOPOHBI CHIBOPOT-
KN KPOBH M BHEKJIETOYHOTO MaTpHKCa B PAHEBOM cpere.
AHTHOTEHUH, a TaK)X€ COCYIUCTBINH SHIOTEINATbHBIN
(hakTOp pocTa, KHCIOTHBIE U OCHOBHBIE (PAKTOPHI pocTa
(hubpobnactoB, B-TpaHchopmupyromuii GaxTop pocTa,
(hakTOp HEKpO3a OIyXOJIEH 0., TPOMOOIIUTAPHBINA (PAKTOP
pocTa M MHTEPIEHKUH-8 OTHOCSTCA K YMCIy Hanbosee
MOIIIHBIX aHTMOT€HHBIX LIMTOKMHOB B pane [6,12]. x koo-
Triepanys Mpy PeryJsiig IMEeT BasKHEHIIIee 3HAUCHNE [T
3)KMBJICHUS PaHBI [§8], 4TO OIpE/IeNsIeT MepCIeKTHBHOCTD
pa3paboTKK HOBOT'O JIEKApPCTBEHHOTO ITPETapaTa Ha OCHOBE
pexkoMOnHaHTHOTO aHrnoreHnHa. B HarmonansaoM neHTpe
OGroTEXHOIOTH pa3paboTaH IperapaT aHrHOTeHUHA B BUJIE
TeJIst [Tl HAPYKHOTO TIPUMEHEHHUSL.

Llenbro MccnenoBaHus IBIIIACH OIIEHKA PAaHO3A)KUBIIS-
IOIINX CBOMCTB Mpenapara peKOMOMHAHTHOTO aHTMOT€HUHA
YeJIOBeKa B TeJICBO JIGKapCTBEHHOH (hopMe Ha MOAEIAX
MJI0CKOCTHOW KOYKHO-MBIILIEYHOHN Y TUHEHHON paHBbI.
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Marepuana u MmeToabl. OOBEKTOM HCCIICIOBAaHUS SB-
JISIETCS TEITb, COZCPIKAIN PeKOMOMHAHTHBIA aHTHOTCHUH
YeJI0BEeKa, MPETHA3HAYCHHBIN U1 HapY>KHOTO IPHMEHE-
HUst. KOMIIOHEHTHBIH cocTaB: OENOK «PEeK-aHTHOTECHUH)
— 0,0025%; mOMUATHICHOKCH] BBICOKOMOJIEKYIISIPHBIH
— 3,711%; 6enzoar Hatpus — 0,04%; Boma ounieHHAs —
96,2465%.

HccnenoBanue 000pEHO JTOKATBHBIM 3THYECKUM
KoMHTEeTOM HanmoHanmbHOTO IEHTpa OMOTEXHOIOTHH.
DKCIepUMEHTHI TIPOBEICHBI Ha 45 ayTOpemHBIX KphICax
cammax, maccoit 250-300 1. JKuBOTHBIE MONy4CHBI U3
BuBapusi HarmoHanbHOTO eHTpa OMOTEXHOIOTUH, HaXO0-
JIMITACH B CTaHAAPTHBIX YCIOBHUSX BUBApHUsl HA OOBIYHOM
ITUIIEBOM PAIIOHE M CBOOOJHOM JOCTYTIE K BOJIC M ITHIIE
(ad libitum). KoHTpOIBbHBIE W ONBITHBIEC )KHBOTHBIE HAXO-
JIAITACH B aHAJIOTHMYHBIX YCJIOBHUAX W UMEIH OJMHAKOBYIO
UCXOIHYIO CPEIHIOI0 MAaCCy.

Ha 30 Genmpix 6ecriopoIHBIX KphICaX CaMIIax CO3JaHa
MO/JIEJIb YCIIOBHO aCENTUYECKOU ITOJTHOCIONHOMN paHbl KOXKU
pasmepom 3 cm®. PaHeByrO MOIeIIb CO3AaBaIN Y KPBIC MO
3¢pUPHBIM HAPKO30M. JKHBOTHBIM JIEJTaJIH TIOTHOCIOHHYTO
KOXKHYTO paHy B IICHHOIOIaTOYHOM 00JIaCTH Ty TeM yiaje-
HUS1 KOYKHOTO JIOCKYTa C HOAKOKHOM KieTyarkoil. Jleuenue
Ha4YMHAIU CPa3y MOCIE MOJCHIXaHNS PaHBI.

DKCnepuMeHTaIbHbIC )KHBOTHBIE Pa3/iesieHbl Ha 3 MC-
CJIelyeMble TPYIIIBL:

[ rpymma (n=10) — KOHTpONBHAS, KUBOTHBIE, KOTOPHIM
JIeYEHUE PaH HE IPOBOANIIOCH;

II rpynma (n=10) — ombITHASA, )KUBOTHBIE, KOTOPBIM
MIPOBOIMIIOCH JICUEHHE PAHEBOH IMOBEPXHOCTH IIperapa-
TOM PEKOMOMHAHTHOTO AHT'MOTEHUHA YEIIOBEKA B TENICBOI
JIEKapCTBEHHOH (hopme;

III rpymma (n=10) — cpaBHEHUS, JKUBOTHBIE, KOTOPHIM
IIPOBOIMIIOCH JICUCHNE PAHEBOM TOBEPXHOCTH MPETIAPATOM
COJIKOCEPHIIL.

JIMHAMMKy 32)KMBJIEHHS PaH OLEHUBAIM IO CIEIYIO-
MM TTOKa3aTeIsIM: BPEMsI OTTOPKEHUSI IIEPBUYHOTO paHe-
BOTO CTPYIIa, CPOKH HOSIBIICHUS TPAHYIISILIMU U MX Ka4eCTBO,
MIPOLIECC AUTENN3AINH 110 JAHHBIM BU3YaJIbHOTO OCMOTpa
1 MOP(OIOTHH.

Hccnenyemblil mpenapaT HAHOCHUIIM Ha PAHEBYIO I1O-
BEPXHOCTh €KenHeBHO, | pa3 B geHb. C menbio 3abopa
Marepuana st MOp(hOIOTHIECKOTO UCCIEAO0BAHUS MO0~
BHHA JKUBOTHBIX (IO 5 JKUBOTHBIX U3 K&KIOH HCCIIeTyeMOi
TPYIIIbI) BEIBOAMIIMCH U3 SKCIIEPUMEHTA Ha 5 CYTKH 1TOCIIE
HAHECEHMs TPABMBI ITyTEM IIEPEI03UPOBKU YIIIEKHUCIIBIM
razoM. Marepuain 3a0upaiy Ha TPaHUIE 30POBOI M TO-
BpEXICHHON KOXkH, (prukcupoBaiu B 10% pacTtBope HEl-
TpaJbHOTO (POPMAJIHHA.

[Tocne duxcanmm Marepuas MPOBOAWIN 110 MPOMUCH
00IEN3BECTHOI METOANKHI THCTOIOTMIECKON TEXHUKH TSI
IIPOBOJIKH, 3aTE€M 3aJIMBAJIH B BOCK-TapaduH. B mocneny-
IOIIEM M3rOTaBIMBAIN MapaUHOBBIE CPE3bl TOIIUHON
5—7 MUKpPOH, KOTOPbIE OKpAalllMBajJyd I'€MaTOKCUIMHOM U
903UHOM /7151 0030PHOTO NCCIIEA0BAHMS 1 OLIEHKH XapaKTe-
pa MOp(OITOTHUECKUX IPOLIECCOB B PA3HBIX IKMIIEPUMEH-
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TaJbHBIX rpynnax. Bce Mukponpenapars! Hcciae0BaIuCh
Ha Mukpockorie Axioskop-2 gupmer Carl Zeiss.

V ocTaBMIMXCSI JKUBOTHBIX (TI0 5 dKUBOTHBIX B KXKI0H
HCCIIeyeMOil TpyTITe) OLIEHUBAIM CPOKH 3aKUBIICHUS PaH,
KOTOpbIE (PUKCHPOBAIIU [0 MOMEHTY OTIIaJICHHs CTPYIIa 1
HaJIMY Ul [I0/1 HUM TIOKPBITOTO SIHUTENNEM Je(eKTa.

Jlunelinble paHbl y 15 KpbIC caMI[OB OTyYasH CIEIy-
I0IIMM 00pa3oM: B 00JIacTH CIIMHBI HAHOCWIHM PE3aHyIo
paHy JUIHHOM 3 ¢M 10 coObcTBeHHO# (aciuu [2]. PaneByro
MOJIEJb CO3/1aBaIU Yy KPBIC MO 3PUPHBIM HAPKO30M.

OKCIepUMEHTAIbHBIC JKUBOTHBIE Pa3/eNieHbl Ha 3 UC-
CleAyeMble TPYTIIbL:

I rpynna (n=5) — KOHTpOJIbHAS, KUBOTHBIE, KOTOPHIM
JIeYCHHUE PaH He MPOBOAUIIOCE;

II rpynmna (n=5) — onbITHas, )KUBOTHBIE, KOTOPBIM MPO-
BOJIMJIOCH JICUEHUE PAHEBON MOBEPXHOCTHU IMpernapaToM
PEKOMOMHAHTHOTO aHTMOTCHHHA YEJIOBEKa B I'eJIEBOM
JICKapCTBEHHOM (hopme;

IIT rpynma (n=5) — cpaBHEeHHUs, )KUBOTHBIE, KOTOPHIM
MIPOBOJIMIIOCH JICUEHUE PAaHEBOH MOBEPXHOCTH MPEHapaToM
COJIKOCEPUIIL.

Uccnenyemslii npenapaT HAHOCWIIA Ha PaHEBYIO I0-
BEPXHOCTh exeAHeBHO, |1 pa3 B jeHb. C 1enbio 3adopa
Marepuaia Jyisi MOp(OIOrHUECKOT0 UCCIIEI0BaHUSI MO0~
BUHA )KMBOTHBIX (IO 5 JKUBOTHBIX M3 KaXK10M HCCIIe yeMOoit
TPYTIIEI) BEIBOAUIMCH U3 SKCIIEPUMEHTA Ha 5 CyTKH 1OCJIe
HaHECEHHUS TPAaBMBbI MyTEM MEPETO3UPOBKHU YIIEKUCIBIM
razoM. Marepuanbsl 3a0upany Ha IpaHUIE 31I0POBOH U
NOBPSXKIEHHON KOokH, GpukcupoBanu B 10% pactBope
HEHTpaNbHOTO (hOpMATHHA.

[Tocne dukcanmm Marepual MPOBOAMIN 11O MPOIUCH
00IIEeN3BECTHOI METOANKH THCTOIOT NUECKON TEXHUKH JIJIsT
MPOBOJIKH, 3aTE€M 3aJIMBaJIM B BOCK-TIapaduH. B nocneny-
IOIIEM W3rOTaBJIMBAIN NapaUHOBBIE CPE3bI TOIIMHOM
5-7 MUKpPOH, KOTOpbIE€ OKpAaIlIUBaJIX TeMaTOKCHJIMHOM M
903MHOM ]ISl 0030PHOTO MCCIIEIOBAHMS U OLEHKH Xapak-
Tepa MOP(OIOTHYECKHUX MPOLECCOB B PA3HBIX IKCIIEPHMEH-
TaJbHBIX Tpynnax. Bce Mukponpenapars! ucciae10Ball Ha
mukpockore Axioskop-2 gupmsr Carl Zeiss.

OKCHepHUMEHTHI POBOUIIH B COOTBETCTBUU C «[IpaBu-
namu EBpomneiickoil KOHBEHIIMH 110 3aLIUTE MO3BOHOYHBIX
JKUBOTHBIX, MCIONb3YEMBIX JJIS SKCIEPUMEHTAIBHBIX U
MHBIX Hay4dHbIX Lenei». IIpoTokon uccnenoBaHus paHo-
3aKMBIISIOMIMX CBOWCTB Mpemnapara peKOMOMHAHTHOIO
AHTMOTCHHHA YCIIOBEKA B FeJICBOM JICKAPCTBEHHOM (hopme
Ha MOJEJIN IIIOCKOCTHOW KOYKHO-MBIIICYHOHN U JINHEHHOU
paHbl 0JJOOPEH JIOKaIbHOW 3THUYECKOM Komuccueit Haru-
OHAJILHOTO LIEHTPa OMOTEXHOIOTHH.

Craructudeckas 00paboTKa pe3ybTaToB IPOBOIUIACH
C MCIOJIb30BaHUEM IporpamMel «Statistica 6,0». Pacnpe-
JICJICHUSI OTMMCHIBATIM CPETHUM M CTAHAAPTHOW OLIHMOKOMN
cpeaHero. MexrpynmnoBsle OTINYUS OIICHUBANIN Hemapa-
MerpudyeckuM kputeprem Mann-Whitney U-test [2].

Pe3yabTarsl m ux obcy:xkaeHue. B KOHTpOIbHOMN
IpyIIIe UCCIIEI0BaHMsI Ha 5 CyTKH SKCIIepUMeHTa MOp(o-
JIOTUYecKasi KapTHHA PAaHEBOTO MPoLiecca XapaKTepU30BaJIach
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TPaBMATUYCCKUM BOCIAJICHUEM C CEPO3HO-(PUOPUHO3HOI 1
HEUTPODHILHOM DKCCYyNalei, Pe3KUM paclIupeHueM Cco-
cynoB (puc. 1). KpoBeHOCHBIC COCYIBI OBLUTH PACIIUPCHBI U
TIOJTHOKPOBHBI. Kpasi paHbl MOKPBITH TOHKMM JITHTEHAIb-
HBIM CJIOEM, BOCHIAIUTEIbHAs MHHIBTPALHS B OJISKAIICH
TI0J1 HUM COEIMHUTEIILHOM TKaHH OblTa TECHO CBSI3aHa C BOC-
TIAJIMTENLHBIMA M3MEHEHUSIMH JIEPMBI B CaAMOI paHe.

Puc. 1. Mopgonoeuueckas kapmuna niockocmHou
PaHbL HA 5 cymKU 8 KOHMPOILHOU 2PYINE JHCUBOMHDIX, O3
neuenusi. OKpacka 2eMamoKCuiuHoM u 303uHom. Yeenu-
yenue %200 pa3

Ha 5 cytku skcrnepuMeHTa nmpu 00paboOTKe paHBbI
rpernaparoM peKoMOMHAHTHOTO AaHTMOTCHHHA YeJI0BeKa
B I'CJICBOM JICKAPCTBCHHOU (popme GuOpHHO3HO-JICH-
KOLIMTAPHBIN CJIOW paHbl ObLT yTONIIEH 3a CYET PABHO-
MEpHOTO MPOMUTHIBAHUS T'eJenoJOOHBIM BEIICCTBOM
(puc. 2). IIpu sToM HeHWTpO(DUIbHBIC JTEHKOIMUTHI pa3-
pyuensl. [{nddysnas BocnanurenbHas HHOUIBTpALUS
B JIepM€ BbIpakeHa cjabee B CPaBHEHUU C KOHTPOJIIEM,
OTMEYaJIMCh OOLIMPHBIC YYaCTKH KPOBOM3IUSIHUI. Boc-
MaJUTEIbHBIA UHPUIBTPAT IIPOHHUKAI B TIIyOOKHE CIIOU
JICPMBI, T/I€ BBISIBISUIMCH KPYITHBIC KICTKH HEIPaBHIIb-
HOW (hopMBbI ¢ 6a30()MITBHBIMU KPYITHBIMH, SKCLIEHTPUYHO
PacnoJI0KEeHHBIMH siipaMu. Bokpyr cocyioB oTMe4YeHbI
MHOTOYHUCIICHHBIC MOJIOAbIe POpMbI PUOPOOIACTOB.
CKOpOCTh SIUTENU3ALNU paHbl IpH 00paboTKe aHTHO-
TeHUHOM JocTurana 6—9%.

Puc. 2. Mopgonoeuueckas kapmuna niockocmuou
Panvl Ha 5 CymKu 6 epynne HCUBOMHbBIX, TeUeHHbIX npe-
napamom aneuo2enuHd 8 2ee6oll 1eKapcmeeHHol (opme.
Oxpacka eemamoxcununom u 303unom. Ysenuuenue 200

© GMN

[Tpu 06paboTKe paHbI IPEnapaToM COIKOCEPHI Ha 5 CYTKH
JKCIepuMeHTa pUOPUHO3HBIE MacChl B paHe HAOyXIIHe ¢
PaBHOMEPHO PaCHpPeACICHHBIMHU, BKIIOYCHHBIMU THOMHBI-
MU TenbiamMu (puc. 3). Mopdonoruueckie n3aMeHeHH s OT-
JIMYAINCH OT KOHTPOJISI MEHBIIIEH TONIMHON, INIOTHOCTBIO
1 HHTEHCUBHOCTBIO OKPAaCKH JIEHKOIIUTapHOro Bana. Boc-
nanuTenbHas MHQUIBTpaLus B IepMe BbIpaKEeHa MEHbIIIE
B CPaBHEHHHM C KOHTPOJIEM.

Puc. 3. Mopgonoeuueckas kapmuna niockocmuou
Panvl HA 5 CYmMKU 8 Spynne JHCUBOMMHbBIX, JTEUEHHBIX COTl-
Kocepuniom. OKpacka 2eMamoKCUIUHOM U 203UHOM. Yae-
auuenue %200

CpaBHHUTETBHOE MOP(HOTOTHYESCKOE H3YyUCHHE TMHAMH-
KH{ PaHEBOTO Mpoliecca Ha 5 CyTKH AKCIIEPUMEHTA B IIEPBO
(haze 3axuBICHUS — (pa3e TPABMATHUCCKOTO BOCIMAJICHUS,
BBISIBUJIO B TIOBEPXHOCTHOM (DHOPHHO3ZHO-TCHKOIIUTAPHOM
cioe paHbl, 00padOTaHHOW TpernapaToM aHT'MOTCHHHA B
reJIeBO JIEKapCTBEHHON (opMe, MEHBIIYIO CTEleHb 0a-
30K HEHTPODUITBHBIX ICHKOIIUTOB, PACTIOIOKEHHBIX
B resenogo0Hoi Macce jedebHoro npenapara. ITo Beei
BEPOSITHOCTH, MPU 3TOM MMEIO MECTO BBICBOOOXICHHE
KaTHOHHBIX OCIIKOB M3 JICHKOI[UTAPHBIX JTU30COM, BITHSFO-
IIMX Ha Pa3BUTHE HHUIUATIBHBIX 1 MUKPOIUPKYISTOPHBIX
MPOLIECCOB MPH BOCIAJICHNH.

Kpome mopdoiornueckux ucciaegoBaHUN OLCHH-
BallUCh CPOKH IMOJHON IMHUTEIM3AIUHN [IOCKOCTHBIX
paH (Tabdauna). Cpoku 3aKUBJICHUS paH GUKCUPOBATIU
0 MOMEHTY OTHAJCHHS CTPYNa U HATUYHS MO HUM
NOKPBITOTO 3muTenueM aepekra. OUeBHAHO, UTO
npemapat aHTHOTCHUH B TeJIeBOH JICKapCTBEHHOM
(hopMe u mpenapar CoIKOCEPUI YCKOPSIIOT 3a)KUBIICHHE
MIOCKOCTHBIX PaH KOKH y KpbIC. B yCcIoBUsAX MpoBO-
JIMMOTO KCIIEPUMEHTA MIPEUMYIIECTBO UCCIEAYEMOTO
nmpernapara aHMMOTEHHWHA B T'eJIEBOW JIGKApCTBEHHOM
dbopMme mepexn mpenaparoM CpaBHEHHS COJIKOCEPUII
XapaKTePHU3yeTCs TOCTOBEPHBIM OTIHYHEM OT COOT-
BETCTBYIOIINX MTOKa3aTeNel y )KUBOTHBIX KOHTPOJIBbHO
TPYIIIIBL.

Mopdornornueckas kKapTHHA PaHbl HA 5 CYTKH B KOH-
TPOJILHOM I'PYTIIIE UCCIIEA0BAHMS XapaKTepH30BaIach BOC-
nanuTenbHol (aszol paneBoro mporecca. Jledexr TkaHu
3aIIOTHEH HeKPOTHICCKUMU MaCCaMHt 1 IOKPHIT PUOPHHO3-
HO-JICHKOIMTAPHBIM CIIOEM PA3THYHON TOIIUHBI C MHOTO-
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Tabnuya. Brusinue npenapama aneuozenuna 6 2eneoil 1ekapcmseento hopme
HA CPOKU NOTHOU DNUMENU3AYUU NIOCKOCIHBIX PAH

Pa3nuna cpoxos Yckopenue 3a:KkuBJIeHUS
Cpoxu 3a:kMBJIeHMS,
Hccnenyemas rpynma P 32:KHBJICHHS 110 OTHOIIIEHUIO PaH 10 OTHOLIIEHHIO
y K KOHTPOJII0, CYTKH K KOHTPOJII0, %
I xoHTpONIBLHAA rpyma, 6e3
P rpyma, 19,8+0,63 ; ;

JIeUEHUS
Il rpynima, uccneayemas -

pymia, y 12,1£0,33%# 7,7 39,0
rejib aHrMOT€HUHA
III rpymma cpaBHEHUS -

pyra cp 15,1£0,42% 3,8 19,2

IpernapaT CONKOCEPHUIT

* p<0,05 no cpasmenuio co 3HAUEHUAMU Y HCUBOMHBIX KOHMPOILHOU 2PYNNbL;
#p<0,001 no cpasneruro co 3HAUEHUAMU ) HCUBOMHBIX KOHMPOLLHOU 2PYNNbl

YUCJICHHBIMH HEUTpOo(MIaMu ¥ THOHHBIMU TEIbIAMHU
(puc. 4). BocranurensHbIH HHQUIBTPAT HMEN YMEPEHHYIO
CTETECHb BBIPQKEHHOCTH 1 3aXBaThIBAJI MbIIIICYHBIE ITyUKH,
PAacIIONOKEHHBIE B COCOYKOBOM CJIOE IepMBbI. B ceTuarom
CJIO€ AE€PMBI PE3KO BBIPAKEH OTEK U IMTOJTHOKPOBHE KPOBe-
HOCHBIX cocynoB. [1o kpasiMm paHbl HAOMIOIAIICS TOHKUI
pereHepUpyIOILMI SMUTENUANIbHBIN IUIACT, OAIOI3AIOLIUI
TI0/T HEKPOTHYECKHE MAcChl. XOPOIIO BUJHA TOTPaHNYHAs
30HA PaHbl C HEMOBPEKACHHON KO)KHOM IIOBEPXHOCTBIO.

Puc. 4. Mopgponozuueckas kapmuna 1uHeluHou pauvl Ha 5
CYMKU 68 KOHMPONLHOU 2pynne JICUBOMHbIX, Oe3 JiedeHUs.
Oxpacka cemamoxcununom u 203urom. Yeenuyenue x200 paz

Ha msteie cyTku KcTieprMeHTa pu 00paboTKe paHbI
IpenapaToM peKOMOMHAHTHOTO aHTHOTCHUHA YEIOBEKa
B TeJIeBOil JIeKapCTBEHHON (hopMe MOBEPXHOCTHBIH (u-
OpUHO3HO-JICUKOLUTAPHBIN CIIOH PAaBHOMEPHO MPOMHUTAH
reneM (puc. 5). I'paHyIsamuoHHas TKaHb IIpEACTaBlIeHA
TOHKHUM CJIOEM H XapaKTEPHU3yeTCsl yMEPEHHOH CTENEHBIO
3penoctu. HabmrogaroTcss HeOOIbIINE KPOBOU3IUSHUS.
ITo kpassM paHBI OTMEUEHO yCHIIEHHOE HOBOOOpa3oBaHUE
MEIIKUX KPOBEHOCHBIX COCY/IOB.

Ha 5 cyTku B rpynne, noayyaBuieil JedyeHue npenapa-
TOM COJIKOCEPHJI COXpaHsIach MacCHBHas (hHOPUHO3ZHO-
HEKPOTHYECKas TIICHKA Ha BCEM NPOTSKEHHUH PaHEBOMH
MOBepXHOCTH. BocnanurenbHast nHQMIBTpaIs BeIpakeHa
B MEHbILIEH CTENIEHU B CPABHEHUHU C KOHTpoJeM. Moionas
TKaHb XapaKTePHU3yeTCsl Ha4aJOM Pa3BUTHSA I'PaHYISIH-
OHHOW TKaHH C MOSBICHHEM (QHOPOOIACTOB W METKHUX
OBaJBHON (POPMEI cocyaoB (puc. 6).
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Puc. 5. Mopgonozuueckas kapmuna TuHeuHOU panvl Ha
5 cymku 6 epynne dcu6omHuIX, 1€UEHHbIX NPEnapamom
aHeuoeeHuHa 8 2enegoll tekapcmeernou gopme. Okpacka
2eMAMOKCUNUHOM U 203uHoM. Yeenuuenue X200

Puc. 6. Mopgonozuueckas kapmuna TUHEUHOU PaHvl HA
5 cymku 6 epynne JHcu6omMHbIX, N€YEHHBIX NPENAPamom
conkocepun. OKpacka 2eMamoKCUuIUHOM U 303UHOM. Yee-
auuernue *x200

VYuuteiBast moaumMophusmM Mop(oIoruueckoil KapTUHBI
paHeBoro mporecca y 0co0eil U3 pa3IuYHbIX TPYII, HaH-
Ooree OMaronpUATHON TEHACHINEH K 3a)KUBJICHHUIO OTIIH-
YaJIlCh PaHbl, JICYCHHBIC MPENapaToM PEKOMOMHAHTHOTO
AQHTHOTCHIHA YeJIOBEKA B TEJIEBO JIEKapCTBEHHOM (hopme.

3akarouenune. Takum obpazom, JaHHBIE MOPQOIO-
THUHM U CPOKH TIOJTHON 3MUTENU3AINN TUIOCKOCTHBIX PaH
MOATBEP)KIAIOT, YTO TpernaparT aHTMOTCHUHA B TelIeBOM
JIEKapCTBEHHOHN (opme 00asaeT BhIPAKEHHON paHOo3a-
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JKUBJISIIOLICH aKTUBHOCTBIO, [10 U3YYECHHBIM [1apaMeTpaM
npenapar IpeBOCXOAUT COIKOCEPHUII, CIIOCOOCTBYET yCKO-
PEHUIO 3a)KUBJICHUS IUIOCKOCTHBIX KOJKHO-MBIILICYHBIX U
JINHEUHBIX PaH Yy KpBIC.
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SUMMARY

WOUND HEALING PROPERTIES OF THE RECOMBINANT HUMAN ANGIOGENIN
IN THE GEL MEDICINAL FORM USED AS A TREATMENT IN THE MODEL
OF PLANAL MUSCULOCUTANEOUS AND LINEAR WOUNDS

'Bokebayev Zh., 'Kukiyev 1., 2Shulgau Z., 2‘Gulyayev A., *Draganov K.

1JSC “Astana Medical University”, Astana, *RSE “National Center for Biotechnology”
under the Science Committee of Ministry of Education and Science of the Republic of Kazakhstan. Astana, Kazakhstan;
S«Tokuda Hospital Sofia», Republic of Bulgaria

The aim of the study was to evaluate the wound heal-
ing properties of the recombinant human angiogenin drug
in the gel form on the models of planar musculocutaneous
wound and a linear wound. The rats were divided into 3
groups: lst group — control animals, that did not get any
treatment of wounds; 2nd group — experimental, where
animals’ wound surface was treated with recombinant
human angiogenin in a gel medicinal form; and the 3rd
group — a comparison group, where animals were treated

with “Solcoseryl” drug. The resulted morphology data and
the time of complete epithelialization of planar wounds
suggest that the human angiogenin drug in gel form has a
pronounced wound healing activity. The latter surpasses
the studied parameters of the reference drug “Solcoseryl”,
by contributing to the acceleration of healing process of
planar musculocutaneous and linear wounds in rats.

Keywords: Angiogenin, wound healing properties.

PE3IOME

PAHO3AKHUBJISIFOILIME CBOMCTBA ITPEIIAPATA PEKOMBUHAHTHOI'O AHTMOTEHUHA
YEJIOBEKA B I'EJIEBOM JIEKAPCTBEHHOM ®OPME HA MOJIEJIY INIOCKOCTHOM
KO KHO-MBIIIEYHOM U IMHEMHOM PAHBI

'bokedaes K.T., 'Kykunes U.C., 2Illyabray 3.T., 2I'yasie A.E., *[Iparanos K.B.

Y40 «Meouyunckuii ynusepcumem Acmanay, *PITI « Hayuonanvnoiil yenmp ouomexnonocuuy KH MOH PK, Acmana,
Kaszaxcman; 3«Toxyda Bonvnuya Cogusy Pecnyonuka Boreapust

Lenbto nccaenoBanus IBUIIACH OLICHKA PAHO3A)KUBIIS-
IOIIMX CBOWCTB Mpenapara peKOMOMHAaHTHOTO aHTOTEHIHA
YeIoBeKa B T'eJIEBOM JIGKAPCTBEHHOH (opMe Ha MOAEISIX
IJIOCKOCTHOM KO’KHO-MBIILIEUHON Y IMHEHHON PaHBbI.

© GMN

DKCIIepUMEHTHI IIPOBEICHBI Ha 45 ay TOPEIHBIX KphICaxX-
camrax Maccoit 250-300 1. Kpbicel ObUTH pa3feneHbl Ha
3 rpynmsl: | rpynmna — KOHTpOSIbHAS, )KUBOTHBIE, KOTOPBIM
JledeHue paH He nposonuiioch; Il rpynna — onbiTHas,
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JKUBOTHBIE, KOTOPBIM IIPOBOAWJIN JICYCHUE PAHEBOH IIO-
BEPXHOCTH IPENapaToM PEeKOMOMHAHTHOTO aHTHOTCHHUHA
4eJIoBeKa B rejieBoil jekapctBeHHOU ¢opwme; 111 rpynma
— Ipyla CPaBHEHMUs, >KUBOTHBIC, KOTOPBIM IIPOBOJAWIIN
JIeYEHHE PAHEBOU IIOBEPXHOCTH IIPENAPATOM COIKOCEPHIL.
Jlanubie MOP(OJIOTHHU M CPOKH MOJTHOM ST TEIU3AINH TLI0-

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

CKOCTHBIX paH MMOATBEPKAAIOT, UTO IMperapaTr aHrmoreHnHa
B T'eJICBOII JIEKapCTBEHHON popMe 00J1a1acT BIPaXKCHHOM
paHO3a)KHBJ'ISIIOH.IeI>i AKTUBHOCTBIO, TTO M3YUCHHBIM I1apa-
MEeTpaM MPEBOCXO/IHT MPEnapaT CPaBHEHHS - COIKOCEPHII,
CIOCOOCTBYET YCKOPCHHIO 3a3KHBJICHHUS TLTOCKOCTHBIX
KOYKHO-MBIILIEYHBIX U JIMHEHHBIX PAH y KPBIC.
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EXTRACTION AND CHARACTERIZATION
OF HUMIC SUBSTANCES FROM SPHAGNUM PEAT PELOIDS

Tsertsvadze A., Ebralidze L., Berashvili D., Matchutadze 1., Bakuridze A.

Tbilisi State Medical University, Department of pharmaceutical technology;
GM Pharmaceuticals LTD, Georgia

Peat peloids are unique natural raw materials which are
composed of many biologically active compounds. Peat pel-
oids contain variery of organic compounds which are supposed
to be used for therapeutic purposes. Peat peloids, as a result
of accumulation of partially decayed vegetation and organic
matter in anaerobic area, are formed in a permanent wetland
areas with the participation of microorganisms.

Peloids are mainly applied locally. Scientific research
has proved that the use of mud-application increases blood
circulation, body temperature, skin conductance response,
absorption capacity, activates hormones and enzymes. It
has been studied that beneficial effects of mud are not only
related to its local thermal effects, but also to its chemical
composition [9].

Peloids, consisting of organic and mineral substances,
are used to treat many degenerative diseases, their benefi-
cial effects are caused by variety of chemical substances
which naturally present in peloids.
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High content of organic substances, such as chemi-
cally and biologically active organic carbon compounds
formed by long-term chemical and microbiological pro-
cesses, provides their application prospects in clinical
practice [5,7].

Peat Peloids are predominantly rich with humic sub-
stances, which are characterized with high biological ac-
tivity. Except of humic acids peat peloids also contain:
aminoacids, phenol carbon acids, fatty acids, which are
formed due to degradation of organic compounds. There
are a wide range of micro and macro elements in peat pel-
oids as well.

Value of peat peloids is due to the presence of humic
substances. The main components of humic substances are:
humic acid, fulvic acids, and humates. Humic substances
are the major constituents of peat peloids. They are not a
single substances. The structure of humic substances is
very complex and consists of high-molecular (humic acid)
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and low molecular (fulvic acid) organic substance. They
have high molecular mass, the center of which is created
by aromatic nucleus, oxygen and nitrogen hetero cycles,
the illustration shows a typical structure. This molecule is
associated with aliphatic hydrocarbons which are rich in
different functional groups. These groups are: carboxyl
(-COOH), hydroxyl (-OH), methoxy (-OCH3), keton
(=CO) and amino (-NH2, -NH-—; =N-).

This complex structure provides the physical-
chemical properties of peat peloids. Mostly their col-
loidal, electrochemical, ion exchange, sorption and
antioxidant properties are known. Humic substances are
characterized with broad spectrum of action: antibacte-
rial, antifungal, anti-inflammatory, analgesic effects.
The effect of humic substances upon the stimulation of
neutrophil granulocyte activity has a direct impact on
combating bacterial infection due to the increase in the
phagocytic ability of white blood cells. The ability of
humic substances to prevent growth of the following
microorganism strains has been experimentally proved:
Streptococcus, Staphylococcus, Enterobacter, Entero-
coccus, Candida albicans. Humic substances also have
ability to impact on human immunity via elimination of
toxic substances from human body [13].

Their phenolic groups act as an electron donor, prevent-
ing the formation of metals, especially iron and copper-free
radicals, they have the ability to link free radicals, heavy
metals and form chalet complexes, thus breaking free
radicals with lipids oxygen oxidation.

These antioxidant properties are also useful in cosmetic
and pharmaceutical applications.

Humic substances protect cells from various types of
radiation, including radioactive and UV radiation. Humic
acids with high concentrations (100 ug/ml) protect the
cell from ultraviolet radiation. Humic acids also stimulate
enzymatic activity, regenerative processes and have anti-
inflammatory activity [3,6,11].

For above mentioned properties of humic substances,
their extraction from peat peloids, assay determination and
elimination of humification degree is very important in
order to evaluate their prospective application for medical,
cosmetological and dermatological purposes.

The objective of the research was extraction of humic
substances from sphagnum peat peloids, selection of ex-
tragent and characterization of humic substances [4,11,14].

Material and methods. The objects of the research:
Kolkheti peat peloids (Ispani, Anaklia, Churia, Chirukhi,
Peranga) of different formation phases: 1) Ispani/Sample
for peloides from 6,0m; 2) Anaklia /Sample for peloides
from 5,0 — 5,5 m; 3) Peranga/Sample for peloides from
0,5-1,0 m; 4) Chirukhi/Sample for peloides from 2,0 —2,5
m; 5) Churia/Sample for peloides from 1,5 -1,8 m.

Research was held using modern instrumental methods
of analysis: UV spectrophotometer, Scanning Electron
Microscopy, Centrifuge, Dry oven, Ultraturax.

Results and their discussion. Humic substances are
not performed in plant and aminal tissues. But they are
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formed as a result of long-term decomposition process
of plants and animal organisms with the participation of
microorganisms. This process is promoted by existing
hydrocarbons in peat peloids which are one of the growth
factor for microorganisms.

Studies have shown that humic substances are formed
from initial biomass, mainly from zoo- and phytoplank-
ton, what is proved by SEM photo of Chirukhi sphagnum
peat peloid.

— lpm  BINATAM
X 7,000 10, 0KV SEL  SEM D 6, Sm

Pic. 1. SEM photo of Chirukhi; (X=7000)

—

Pic. 2. Extraction of humic substances

The following extragents were selected for extraction
of humic substances from sphagnum peat peloids: 1) 0,5N
NaOH, 1.0N NaOH, 2.0N NaOH; 2) 0,5N KOH, 1.0N KOH,
2.0NKOH/3)0,5NNa/P,O,, 1.0NNapP,0,2.0NNaP,O..

Extraction process was held by two methods: with
and without using ultra-turax (IKA-ULTRA TURAX-
T18/20 000 rpm/min) [1,2,10].

Preparation process: Initially the research objects
were treated by organic solvent (MeOH/sample — 5:1)
during 1 hour on magnetic stirrer at 40°C. The solvent was
removed and each sample was extracted with selected ex-
tragents respectively.

Each sample which are prior treated with organic sol-
vent were transferred to 250,0 ml volumetric Erlenheimer
flask, 100,0 ml extragent was added and mixed on magnetic
stirrer within 2 hours. After the samples were placed in
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ultrasonic bath for 1 hour at 50°C. The samples were then
mixed with ultra-turax (IKA-ULTRA TURAX-T18/) for
30 min 20 000 rpm/min. The same process was held for
each sample separately with one difference that there was
not used ultra-turax.

This preparation process was held for each sample
separately by the above mentioned extragents respectively.

Each sample was mixed again on magnetic stirrer for

Table 1. Yield of humic acids from ispani
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24 hour. The mixture was centrifuged (3900 rpm/min) and
the residue was placed in separate Glass Stoppered Bottle
for individual extragent.

Then 50 ml of 10% nitric acid was added in order to
increase the yield of humic subatances. Finally the samples
were dried at 60°C and evaluated gravimetrically.

The same procedure was repeated for each extragent.
The results are performed into the tables.

Table 2. Yield of humic acids from anaklia

Table 3. Yield of humic acids from churia

Material Extragents Yield of humic acids under Material Extragents Yield of humic acids under different
(via ultra-turax) different extraction conditions (in (via ultra-turax) extraction conditions (in wet mass)
wet mass) (%o) (%)
0,58 5,012 0,5N 9,391
NaOH 1.0N 7,855 NaOH 1.ON 12,025
20N 7,103 2.0N 10,853
0,5N 2,569 Anaklia- 5,055 m 0,5N 5525
Ispani - 600-650 m KOH 1.0N 3,075 KOH 1.ON 6,125
20N 21975 2.0N 5,955
05N 4,225 0,5N 8,185
NayP,04 1.0N 7.025 NayP,0 1.0N 10,567
20N 6,972 2.0N 9.085
Extragents Extragents

(without ultra-turax) (without ultra-turax)
05N 4236 05N 7,856
NaOH LON 7,325 NaOH 1.ON 10.931
2.0N 6,754 Anaklia- 5,0-55m 2.0N 9.026
Ispani - 600-650 m 05N 1,957 05N 1259
KOH 1.0N 2,852 KOH 1.0N 5.229
2.0N 2,415 2.0N 4.596
05N 3,546 0,5N 7457
NagP,04 1.0N 6,479 Na,p,0; 1.0N 8.268
20N 6.289 2.0N 7.591

Table 4. Yield of humic acids from chirukhi
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Material Extragents Yield of humic acids under Material Extragents Yield of humic acids under
(via_ ultra-turax) different extraction conditions ( in (via ultra-turax) different extraction conditions { in
wet mass) (%) wet mass) (%)
05N 6,562 0,5N 2,89
NaOH 1.0N 7.875 NaOH 1.ON 3,855
2.0N 7,026 20N 3,561
Churia - 1,50-1,8 m 05N 2,138 Chirukhi-2,0-2,5 m 05N 1,256
KOH 1.0N 4,268 KOH 10N 2,586
2.0N 3,125 2.0N 2,405
0,5N 5,562 0,5N 2,012
Na,P,0, 1.0N 7.856 NajP,0, 1.0N 3,129
2.0N 6,368 2.0N 2,875
Extragents Extragents

(without ultra-turax) (without ultra-turax)
0,5N 5,254 0,5N 2,234
NaOH 1.0N 6.592 NaOH 1.0N 3,541
Churia - 1,50-1,8 m 2.0N 6.148 Chirukhi-2,0-2,5 m 2.0N 3,025
0,5N 1.923 05N 1,075
KOH 1.0N 3.872 KOH 1.0N 1.952
2 0N 2910 2.0N 1.847
05N 4.621 05N 1.851
NagpP,0; 1.0N 6.581 Na,P,0-, 1.0N 2.723
20N 5.874 2.0N 2,658
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Table 5. Yield of humic acids from peranga

Material Extragents Yield of humic acids under
(via ultra-turax) different extraction conditions ( in it
wet mass) (%) :
0,5N 4,633 |
NaOH LON 6672 .
20N 5,920 =
05N 1,698 E
Peranga — 0.5-1.0 m KOH 1.ON 2,525
70N 2,158
0,5N 3,963
Na,P,0- 1.0N 6,921
20N 5,529
Extragents
(without ultra-turax)
0,5N 4,012
NaOH 1.0N 5972
20N 5,257
Peranga — 0,5-1,0 m 0,5N 0,998
KOH 1.0N 1,913
20N 1,461
05N 2574
NagP,0; 1.0N 5,864
2.0N 4452 ¥
Spectrums 1. UV/Vis Spectra of humic acids from our samples
Table 6. Humic acids E4/E6 ratio
Material E4 E6 E4/E6
Chirukhi - 2,0-2,5 m 0,363 0,042 8,64
Churia — 1,50-1,8 m 0,552 0,110 5,02
Peranga — 0,5-1,0 m 0,654 0,097 6,74
Anaklia — 5,0-5,5 m 0,560 0,124 4,52
Ispani - 6,0-6,5 m 0,457 0,089 5,13

Based on the results optimal extragent and mixing type
was determined.

The best result was determined in the samples when
1,0N — NaOH was used as an extragent. Should be men-
tioned that there was insignificant deference between the
results obtained by using 2,0N —NaOH and 1,0N —NaOH.
The lowest content of humic substances was obtained in
the samples treated by 0,5N — KOH and other solutions of
KOH. Also the results obtained by KOH solution was rela-
tively low comparing to the results obtained by Na,P,O..

There is data in the literature that 10% nitric acid increase
the sedimentation degree of humic substances. But in the
experiment this solution didn’t changed the result. 10% HCL
provides sedimentaion of humic acids from base solution [12].

The superiority of the mixing type has also been de-
termined, the use of ultra-turax relatively increases the
extracted amount of humic acids.

In order to characterize humic substances in the samples
E4/E6 humification coefficient value was evaluated, which
is calculated based on the ratio of absorbance at 465 nm and
665 nm. Absorbance at 465 nm expresses presence of humic
acids formed in initial humification stage and absorbance at
665 nm indicates presence of humic acids formed in well-
humified organic matter. E4/E6 humification coefficient is
calculated in order to categorize the degree of humification.
© GMN

A low ratio indicates a relatively high degree of conden-
sation of aromatic constituents; a high ratio the presence
of relatively more aliphatic structures.

The E4/E6 ratio is expected to decrease with increas-
ing molecular weight. A low ratio E4/E6<S5 indicates a
relatively high degree of humification, while high ration
E4/E6<10 confirms the presence of fulvic acids majority
indicating preferential formation of small molecules [8].

Based on the results low ratio of E4/E6 is determined
in the following samples: anaklia, churia and ispani peat
peloids, which indicates high humification degree in the
peloids.

High ration of E4/E6 coefficient is determined in
chirukhi and peranga peat peloids, which indicates the
presence of fulvic acids, relatively more aliphatic structures
and thus a low degree of humification.

Conclutions.

1. Extraction conditions of humic substances from the
peat peloids samples were determined: a. extragent with
maximum yield - 1.ON NaOH; b. mixing type - KA-ULTRA
TURAX-T18 - 20 000 rpm/min; c. Precipitant of humic
substances -10% HCL.

2. Composition of humic substances are studied in the
samples and their relatively high content is determined in
Anaklia and Churia sphagnum peat peloids.
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3.For characterization of humic substances E4/E6 humifica-
tion coefficient was evaluated. Low ration of E4/E6 <5 was
established in anaklia, churia and ispani peat peloids. High
ration of E4/E6 <10 coefficient is determined in chirukhi
and peranga peat peloids.
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SUMMARY

EXTRACTION AND CHARACTERIZATION OF
HUMIC SUBSTANCES FROM SPHAGNUM PEAT
PELOIDS

Tsertsvadze A., Ebralidze L., Berashvili D.,
Matchutadze 1., Bakuridze A.

Thilisi State Medical University, Department of pharma-
ceutical technology; GM Pharmaceuticals LTD, Georgia

The objective of the research was development ex-
traction process of humic substances from sphagnum peat
peloids, selection of extragent and characterization of hu-
mic substances.

The objects of the research: Kolkheti peat peloids
(Ispani, Anaklia, Churia, Chirukhi, Peranga) of different
formation phases.

Research was held using modern instrumental meth-
ods of analysis: UV spectrophotometer, Scanning Elec-
tron Microscopy, Centrifuge, Dry oven, Ultraturax.

In the research extraction process of humic substances
from sphagnum peat peloids was developed and composi-
tion of humic substances was studied, also E4/E6 humifi-
cation coefficient was evaluated.

Based on the results extraction conditions of humic sub-
stances from the peat peloids samples were determined: a)
extragent with maximum yield - 1.0N NaOH; b) mixing type
- KA-ULTRATURAX-T18 - 20 000 rpm/min; ¢) Precipitant
of humic substances -10% HCL. Composition of humic sub-
stances are studied in the samples and their relatively high
content is determined in Anaklia and Churia sphagnum peat
peloids. For characterization of humic substances E4/E6 hu-
mification coefficient was evaluated. Low ration of E4/E6
< 5 was established in anaklia, churia and ispani peat pel-
oids. High ration of E4/E6 < 10 coefficient is determined in
chirukhi and peranga peat peloids.

Keywords: peat peloids, humic substances.

PE3IOME

IKCTPAKIIUA U XAPAKTEPUCTUKA I'YMHUHO-
BbIX BEHIECTB U3 TOP®AHBIX COPATHYMO-
BbBIX ITEJION 0B

Hepusanze A.M., bepamBuiu J.T., Eopamuaze J1.3.,
Mauyranse U.A., Bakypunze A./L.

Tounucckuu eocyoapcmeenuvll MeOUYUHCKUL YHUBEPCU-
mem, kagheopa papmayesmuuecxoii mexnonrozuu, Dap-
mayesmuyeckoe npeonpusmue GMP, Tounucu, I pysus

TOp(l)S[HBIG ICJION IbI Oorarsl OPpECUMYIICCTBCHHO T'y-
MHWHOBBIMU BCHICCTBAMHU, KOTOPBIC O6J'IaIIaIOT BBICOKOU
OHOJIOIrMYECKOM aKTUBHOCTEIO.

HCJ'II)IO nuccjea0Banus ABUJIOCh U3BJICYCHUEC TYMUHO-
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BBIX BEILIECTB U3 TOP(SHBIX MEIOUI0B U BEIOOP MOAXO/Is-
LIUX YCJIOBUIM METOJla aHaJu3a.

OOBekToM HuccinenoBaHus npeacTaBieHsl KomxeTun-
ckue TopdsiHbIe charHyMOBBIE IIEJION/IbI PA3HOTO BO3pacTa
- Ucnana, Anaknus, Yypus, Uupyxu, I[lepanra.

B uccnenoBaniy NpuMEHSIIHCH (PU3MKO-XMMHUUECKUE
U COBPEMEHHBIC HHCTPYMEHTAJIbHBIE METO/bI aHAJIN3A.

B oObekTax uccienoBaHus M3YyUCHBI COJIEpPIKAHHE
TYMHMHOBBIX BEILIECTB U poBeieHa orienka E4/E6 — koa¢-
¢unmenra rymuQuKamm.

Ha ocHOBaHMM NOJNyYEHHBIX B pe3yJbTare MCCiemo-
BaHMs JaHHBIX YCTAaHOBIECHO, YTO: 1) SKCTPAreHT M THUI
CMEIIMBAHUS - MAaKCUMaJIbHOE KOJIMYECTBO I'YMHHOBBIX
BEILIECTB HAOJIONACTCSI BO BPEMsI 9KCTPAKIIMU PACTBOPOM
NaOH (1.0 M) u ucnons30BaHUHU YJIBTpa-CMECUTEIIS;

2) npoBezeHa ouenka E4/E6 — koo duimenta rymudu-
Kal[U¥ 1 OTPEICIICHO HU3KOE OTHOIICHHE KO DHUITHEeHTA
E4/E6<5 — B TopdsiHbIx nenongax Axakmust, Yypus u Hc-
NaHa ¥ BbICOKoe oTHoIeHue koapduimenta E4/E6<10 - B
TopdsiHHBIX nienonaax Ynpyxu u [lepanra.
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%

bogger gy md0gddgodo dglfegarogmos 3ydobydo
bogmog®gdgdol dgdiggemds, dgnsligdagemos E4/E6 -
d9doggogoool 3mgxno3ogbdol 360dgbgamds.

domgdbymo g gagdosb asdmdwobsmg dg@-
hgaeos: 1) 9dbEmepgbBo s dg@mggol Godo - 3y-
dobydo dgogol dgdg9emdols yggemobyg domogoo
dohg96909e0 wogoJlodos NaOH (1,0 M) blbscon
9JbBOJ300l @AM, PaE®s-Tgddmggol sdmy-
9bgd0m; 2) dgggobios E4/E6 - 3gdoggogaiools jmgro-
(30963 0L 3b0dgbganmds ©s wewyobs Jolio sdseno
0obogo@EMmds - E4/E6<S sbogemosls, dg@osls ©o
0li3sbols @ Bosh 3germopgddo, boam domogo
05b585O©MdS godmgeobos ho®gbols s 3g@obysls
BMOG0sb 3germoegddo - E4/E6<I0.
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HOMAGE TO PROFESSOR IRAKLI PAGAVA (1918-1988)

Vadachkoria Z., Manjavidze N., Pagava K.

Thilisi State Medic al University, Georgia

On March 28 2018 there would have been 100" birth-
day of a prominent Georgian Pediatrician Professor Irakli
Pagava. After the graduation from Tbilisi State Medical
Institute (now University) all his activity was connected
with his Alma Mater, where he went through all steps of
academic career from PhD student to position of Head of
the Department for Child Diseases (until his death). At the
same time he was Director of Pediatric Scientific Research
Institute (1967-1978), Chief Pediatrician of the Ministry
of Health of Georgia (1959-1964), President of Georgian
Pediatric Society (1971-1988), Member of the Board Pre-
sidium of the All-union Pediatric Society (1967-1988). He
was elected as a corresponding member of the Academy of
Sciences of Georgia (1967) and was awarded the rank of
Honored Scientist (1967) too. I. Pagava was multifaceted
scientist. He studied the peculiarities of respiratory and
cardiovascular systems in neonates, infants and children,
functioning of hemato-encephalic barrier, brain biochemis-
try and cerebrospinal fluid in infants, functional asymmetry
in children and adolescents.

He commenced to investigate psychosomatic relation-
ships in pediatric clinic, emphasized the psychological
aspects of hypogalactia, revealed the significance of Dimitri
Uznadze’s “Mood” phenomenon (in the frame of “Set”
theory) in pathogenesis and modulation of clinical signs
in child diseases. He carried out multiple researches on
the immunological relationship between mother and fetus
on the model of ABO blood group incompatibility and its
effects on child’s health.
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[.Pagava paid great attention to the problem of so-called
premorbidity. Already in early 1950s while determining
normatives of arterial pressure in adolescents he singled
out a group of children with labile arterial pressure, hyper-
reactors and expressed the opinion that they might develop
morbus hypertonicus in the future. This opinion was con-
firmed later by him and other authors as well. Nowadays
there is no doubt that the significant part of adult hyperten-
sion starts in adolescence. He also expressed an opinion and
proved it later that a variant of constitutional abnormality
- exudative-catarrhal diathesis might be considered as a
premorbid of allergic and even autoimmune diseases as
well. Nowadays this statement is also generally accepted.

[.Pagava’s investigations on medical geography, partic-
ularly on the prevalence of different non-infectious diseases
in different regions of Georgia served as prerequisites for
creation of medical mapping of the country.

Through the numerous publications he has conveyed
to us a mosaic but very informative picture of the modern
history of Georgian pediatrics.

Being an outstanding lecturer, he created fundamental
manuals which have become table books for many gen-
erations of students and physicians. He was supervisor of
more than 40 theses.

Excellent practitioner, open to novelties he used corti-
costeroid therapy from early 1950s, bacteriophage therapy
from 1960s. He described a new diagnostic sign in cholera,
discovered the phenomenon of disappearance of cerebro-
lytic ability of cerebrospinal fluid in tuberculous meningitis
that had quite a diagnostic significance. He showed the
clinical effectivity of Georgia’s resort factors.

Acting for the country and nation, Irakli Pagava did
not limit himself to the pediatric and medicine only. He
participated actively in the work of the Regulatory Com-
mission of Georgian literary language, established by
the government regulation, was the vice-chairman of the
Demographic Commission by the Academy of Sciences
of Georgia. Multiple articles in mass-media, interviews,
broadcasting, television, lectures and presentations on
health and development of children were also the inalien-
able part of his public person activity.

During his whole life Irakli Pagava worked without
sparing himself for development of pediatrics, for the
benefit of younger generation. His input is very valuable.



