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

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

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

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

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

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

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

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

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

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

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

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

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

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

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

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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IHOI'PAHUYHBIE OITYXOJIU ANYHUKOB:
AKTYAJIBHOCTbBH BOITPOCA U ITPOBJIEMbBI PEABUJIMTALIIN

Cogonosa A.I'., Bracuna A.1O., Makanapus A.Jl., Mocksuuésa B.C., Kanananze /J.J1.

DI'AOY BO Ilepsviii mockosckuii 2ocyoapemeenibiii meduyunckutl ynusepcumem um. M.M. Ceuenosa Munszdpasa Poccuu
(Ceuenosckuii Ynusepcumem), Poccus

Cpeau HO30JIOTHI, OTHOCSIINXCSA K 00BEMHBIM 00pa30BaHuU-
SIM SIMYHUKOB, BBIACISIIOT OTAETBHYIO TPYIITY, 3aHUMAIOIIYIO
MIPOMEKYTOUHOE MOJIOKEHHE MEXKAY T00pOKaueCTBEHHBIMHU H
37I0Ka9eCTBEHHBIMHU 3a00JICBAHIAMH — ITOTPAHUYHBIE OITyXOJH
ssmaankoB (I10S) [34]. B cTpykType oBapHaIbHBIX OITyXOJNEeH X
nons coctasisieT 15% [5]. [1OS BkitoueHb! B KIacCUPHUKAIIIIO
paxa ssuaauKoB (PS1), 3aHnMast mout 1/5 9acTh 3710Ka4e CTBEHHBIX
HOBoOOpa3oBanuii (3HO) nannoit nokanmsanuu [ 18]. 3abonesa-
€MOCTh B MHpE BapbupyeT B mpeaenax ot 1,8 xo 5,5 ma 100 000
JKEHIIMH B TOJI, IPHYEM PsiJ] aBTOPOB OTMEUYaeT TEHACHIHUIO ee
yBenuaeHus [62,66]. Cpennuit Bo3pact nauueHTok — 40 jet, mpu
atom 1/3 Beex 1051 BeIsSBIIsIeTCS Y KEHIIUH B Bo3pacte 15-30
net [29,59]. B 85% ciyuaeB 3a0oneBaHue ANarHOCTUPYETCS Ha
panHeii craauu. B Takux ciyyasx S-neTHsis BBhKHUBa€MOCTb IIPU-
ommxkaercs k 100% [55]. [TokazaTenn cMEpTHOCTH COCTABISIOT
0,7%, 4,2%, u 26,8% nns 1, 11, u Il craguii, COOTBETCTBEHHO.
YacroTa pa3BUTHS PEIUIUBOB B OOJBIIEH CTETIEHH 3aBUCHT OT
cTaauy 3a00eBaHns 1 00beMa MPOBEICHHOTO JedeHus [51].

Nzyuenne [105], koTOpHIE, COMTACHO MOCTETHEN KIIacCH(pHKa-
111, TAKOKe Ha3bIBAIOT ATHITIIHBIME TPOIH(EpaTHBHBIMH, Hadall
Hemenkuii rurexonor ['epman Morans [1panHeHIITHIB, XOPOIIO

M3BECTHBIN B KPYTy Bpadeit Oiarogaps OXHOMMEHHOMY pa3pesy,
UCTIONB3YIOIEMYCs TP XUPYPTUYECKUX BMENIATeIbCTBAX Ha
opraHax Mayoro Ta3a. FIMeHHO OH ommcal TpyIIy MamIIIPHBIX
IIICTaICHOM, «CTOSIINX HA TPAHUIIE CO 37I0Ka9eCTBEHHBIMH 00-
pazoBaHHAMU» [UT. 10 49]. Ocoboro MHTEpeca 3acIyKHBAIOT
HCCIIEIOBAHUsI aMepHKaHCKoTo ruHekosora I'oBapaa Teitnopa,
omyOnmkoBaBiero B 1929 rony crareio, craBliel B JaibHEH-
IeM KJIACCHYECKOH, I7ie OH BBIACTAT B KadeCTBE OTAEIbHON
HO30JIOTHYECKOH eIMHHUIIB! MOTy3I0KadYeCTBEHHBIE CEPO3HBIe
nucTageHokapuuHoMbl [58]. OmnHako 10 70-x romoB XX Beka
T1051 e umenu cBoero mecra B cucteme 3HO, u Tonbko B 1971
rony BeemmpHras opranmsanus 3apasooxpanenns (BO3) u Mexy-
HaponHas ¢enepanus akymepoB-ruHekonoroB (FIGO) nmpusimu
KITACCH(HMKAIIMIO OOIIMX MEePBHYHBIX STUTEIHAIBHBIX OITyXONeh
[25]. CormacHo cucreme FIGO oHHM mozmpa3nesuiich Ha TPH Ka-
TETOpUH: T0OPOKAYCCTBEHHBIE IIUCTAACHOMBI, OITYXOIH ¢ HU3KAM
MOTEHIIMAIOM 3JI0KadecTBeHHOCTH' (B Hactosiee Bpemst — [1OST)
1 mucTageHoKapuuHoMEI [54]. B 2014 romy BO3 omy0mikoBana
IV xnaccudukanuro omyxoneit sugHnukoB [34]. B tabmume 1 mpex-
CTaBIICHA TOJIBKO Ta 9acTh, KoTopas kacaercs [1051 — ato 6onee 20
THIIOB OIyXOJIei 13 5 aOCOMOTHO Pa3HBIX THCTOIOTMIECKUX TPYTIIL

Tabnuya 1. l'ucmonoeuyeckas kaaccughuxayus IOA [34]

L. SITUTEJIMAJIBHBIE OITY XOJIN

. Cepo3Hast OrpaHHYHas/aTHITYHAS PO epaTHBHAs Cepo3Hast oIryxoib (8442/1)

. Cepo3Hast MOrpaHIYHAs OITyXO0JIb — MUKPOTAIMILIAPHBIN BapHaHT/HEMHBAa3WBHAs BEICOKOAN((epeHInpoBaHHas
cepo3Hast kKapruuHoMa (8460/2)

. MynnHo3Has MOrpaHUYHAs/aTHITHYHAS PO epaTHBHAS MyLIMHO3HAs OIyXouib (8472/1)

. DH/IOMETpHON/IHAS TIOTPAaHNYHAS/aTUITNYHAs PO epaTHBHAS SHIOMETPHOHIHAs oIryXoib (8380/1)

. CBeTIIOKIIeTOUHAS TTIOTPAaHNYHAs/aTUITNYHAs PO epaTHBHAS CBETIOKIETOUHAs oIryxoib (8313/1)

. [TorpanuyHas omyxoib/aTuIH4Hast nponudepaTnBHas ommyxoib bpenuepa (9000/1)

. TlorpannuHas cepo3HO-MYIMHO3HAS/aTHITNYHAS IPOJIU(EepaTUBHAS CEPO3HO-MYIIUHO3HAsI OmyXouib (8474/1)

II. OITYXOJIM CTPOMBI ITOJIOBOI'O TAKA

. Knerounas ¢pudpoma (8810/1)

. I'panyné3okieTounas ommyxoib IOBeHUIbHOTO THIA (8622/1)

. Omnyxonb u3 kinetok Cepronu (8640/1)

. OrnyXoJTb U3 KJIETOK MOJIOBOTO TsDKa C TPyOUaThIMu CTpyKTypamu (8623/1)

. Omnyxomnu u3 rpynmsl Cepronu-Jleiinura — ymepentuo auddepenunposannsie (8631/1)

. Onyxonu u3 rpymmnst Cepronu-Jleiinura — ymepeHHo audbepeHIMpoBaHHbIE C TeTeporeHHbIMU emMeHTamu (8634/1)

. Omnyxomnu u3 rpymnmnsl Cepronu-Jleiinura — petudopmusie (8633/1)

. Omnyxomnu u3 rpynmnsl Cepronu-Jleiinura — petrudhopMHbIe C reTeporeHHbIMH deMeHTamu (8634/1)

. Onyxoau CTPOMBI TOJIOBOTO TsKa, He Kiaccuduuupyemsie (8590/1)

III. MOHOAEPMAJIbHA I TEPATOMA 11 OPTAHOU/IHBIE OITY XOJI1, POPMUPYIOIMECS U3 AEPMOVIHBIX KUCT

. Crpyma-kapuuaonn (9091/1)

Iv. CMEIIAHHBIE TEPMUHOI'EHHBIE OITYXOJIN 1 OITYXOJIU 13 KJIETOK CTPOMBI ITOJIOBOI'O TSKA

. Tonagobnactoma, B TOM YHCIIE TOHAI00aCTOMA CO 3JI0KAYECTBEHHBIMU I'e€pMUHOT€HHBIMU KiteTkamu (9073/1)

. CMenIaHHbIe OIyX0JIM U3 TePMUHOTCHHBIX KJIETOK M KJIIETOK CTPOMBI IIOJIOBOTO TsDKa HEYTOUHEHHOW JIOKATU3aLUH (He
knaccudunupyemsie) (8594/1)

V. IMTPOYME OITY XOJIN

. Omnyxoib 3 KieTok Bonbgosa npotoxa (9110/1)

. [Naparanrmuoma (8693/1)

. ConuHast ceBaonanuusipHas onyxous (8452/1)

'Tepmun ycmapen; ¢ nacmosuyee spemsi BO3 pexomendyem ucnonb308anms mepmun «no2panuiHbie/amunuinsie npoiudepamugHoier

ONYxXonu AUYHUKOS
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Ha coBpeMeHHOM 3Tare pa3BUTHS MEIUIIMHBI KaKUX-THOO
ocobeHHOCTei kinHnueckoit kaptunsl [10S] ve BbisiBieHo. B 30%
3aboJeBaHne NPOTEeKaeT OECCUMITOMHO. B 0CTalIBHBIX ClTydasx
HALHEHTKY IPEIbIBISIOT a0COMIOTHO Hecne(puIHbIe Kaa00b!
— tucKkoM(bOPT B OPIOLIHOM TTOJOCTH, GO PA3INYHOM BBIPAKEH-
HOCTH, HapyuieHHe QYHKIIMU MOYEBOTO Iy3bIPsl M KHIICYHUKA,
U3MEHEHMS MEHCTPYaIbHOIO LUKIA [2].

C KaXXIBIM TOJIOM B MEIMIIUHCKOM JIUTEpaType MOSBIISCTCS BCE
OoJIbLIIE TAHHBIX, TOATBEPIKIAOIIHMX MIPSMYIO CBSI3b IPHUMEHEHUSI
BCIIOMOTATEJIbHBIX PeNpoayKTUBHBIX TexHonoruil (BPT) ¢ pas-
ButueM [1051 [22,45,60,64]. YunTbIBasi, HEyKIOHHBIN pOCT YuCiIa
JKEHIIIMH, KOTOPbIE 00paIIaloTCs K CHELHAINCTaM [0 BOIIpocaM
OecIIoaus ¥ TO, KaK akTHBHO pa3BUBAETCs 3TO HarpasieHue [28],
CTaHOBHTCS OYEBHIHBIM, YTO KoiaudecTBO ciydaeB [10S Oyner
TOJIBKO YBEJIMUUBATHCS.

Ha cerogusamnuii neHp 1axe BHYIIUTEINIBHBIN apceHal METOI0B
JIUAarHOCTUKH, BKITFOUAROIINI (DU3MKATBHBIN U THHEKOJIOTHYCCKHUI
ocmortp, Y3U, KT u MPT opraHoB OproIiHO# HOJIOCTH ¥ MaJoro
Ta3a, MOP(OIOrIIECKOE CCIIEIOBAHIE COCKOOOB M3 IOJIOCTH MAaTKH
U IICPBUKAILHOTO KaHasia, (PHOPOracTpOCKONHUIO, KOJIOHOCKOIIHIO,
ornpeziesieHue ypoBHs oHkoMapkepoB CA 125, HE4, ne Bcerna no-
3BOJISICT IOCTABUTH TOUHBIH JIMArHO3 JI0 MIPOBEICHUs oriepatuu [ 16].

Ha pganubplii MOMEHT HAaUOOJIBINNE HALEHKALI BO3JIATAIOTCS
Ha MPT [14,23,26,35,36,40,43,44,46,47,65]. IlepcnekTuBHON
Ipe/CTaBIseTCsl pa3padOTKa HOBBIX MPOIpaMM OLIEHKH CTPYK-
TYpbI OBapHaJIbHOMN TKaHU U OMYXOJIeH SUYHHKA, TTO3BOJISIOIINX
poBoANTh MU GEepeHIHANIBHYI0 UarHOCTUKY MEXIy 100po-
Ka4eCTBEHHBIMH, ITOTPAHUYHBIMU U 3JI0KAYECTBEHHBIMU 00pa-
30BaHUAMH [26].

AKTHBHO H3y4YarOTCsl MOJICKYJISIpHbIC MeTOAbl nuddepen-
[MaJIbHOM JAMarHOCTUKM OBapHallbHBEIX omyxoiyeil. Bemyrcs
uccienoBanus myranuii B renax BRAF, KRAS, PTEN, B kaue-
CTBE IPEANKTOPHBIX (AKTOPOB PACCMATPHBACTCS IKCIPECCHS
Ki67, p53, uuMKINHOB — OEJIKOB, YUaCTBYIOUIUX B PETYNISLUH
nponudeparnuu, a Takxke 6enkos anonrosa — bel-2, bel-x, Bak,
Bax, cypsusun [20,33,52,56,63,67,68]. dust ummyHONIpoduis
HOrPAaHUYHBIX MYLIMHO3HBIX OITyXOJICH XapaKTepHO MU3MEHEHUE
skcnpeccun CK7, CK20, Pax8, ER, PgR [34]. MHorue aBropbl
YAEIAIOT BHUMaHKUE BO3MOXKHOCTH HCII0Ib30BaHUS METAJIIIONPO-
TEUHAa3 M LUPKYJIUPYIOLUIUX IIPOTEacoM B KaueCTBE MapKepoB,
OIpeeNAI0INX UHBA3UBHBIH TOTEHIIMA OITyXOJIEBbIX KJICTOK U
BO3MO)KHOCTb UX MeTacTazupoBanusi [ 1,4,17,39]. 3HaunTenbHbIN
MHTEPEC NPECTABISIIOT PabOoThI, OCBSILIEHHBIE OEJIKaM CeMEHCTB
UHTETPUHOB, UMMYHOIJIOOYJIMHOB, CEJIEKTUHOB, KaATC€PUHOB,
- HEIOCPEACTBEHHO YYacTBYIOIIUX B 3JI0KaUCCTBEHHBIX TPaHC-
(opmanmsIx KJITKHU ITyTéM Bo3aeHcTBHS Ha niponudepariuo, 1ud-
(epeHIUpPOBKY, aoNTo3, are31u0 U MUTPALINIO KICTOK [2,48].
3HAYNMYIO POJIb UTPatOT OeNKHU BHEKIIeTouHOoro MaTprkca (BKM)
— pa3IMYHbIE TUIIBI IPOTECONIMKAHOB, KOJJIAreHa, OCTCOHEKTHHA,
OCTEOIOHTHHA, JIACTHHA, JAMHHUHA U TPOMOOCIIOHANHA, TIPE/I-
CTaBJISIIOIIME COOO0M JIMraH bl AJIs UHTETPUHOBBIX PEICTITOPOB.
Ha0uroieHust OKa3bIBalOT 3HAYUTEIIbHY IO H3MEHYHBOCTD KIICTOK
B 3aBUCHUMOCTHU 0T coctossHust BKM, B pszne ciydaeB cTumyinu-
PYIOIIUX, a HHOIZIA OKa3bIBAIOLIMX MHIHOMpYyoliee AeiicTBUe
Ha OIyXOJIEBYIO Iporpeccuo. OIHAKO ceayeT OTMETUTh, YTO
UCCIIeJOBaHUM, n3yyaromux skcnpeccuto 6enxkoB BKM Herno-
CPEIICTBEHHO B OMYXOJISAX SIMUHUKOB, B yacTHOCTH 1O, npoBo-
JIUTCSI OYSHBb MaJjlo, XOTsl OHM MOIVIM OBl CTaTh MEPCHEKTHBHBIM
HanpapJeHHEM B OLICHKE MPOrHO3a 3a00/eBaHus U B Ka4ecTBe
MapkepoB 1pH anddepeHunansHol quarnoctuke [9,37,41,42].

TIOS cTamupyroTcsi B COOTBETCTBUU € KiIacCH(PHUKAIIUIMHU
FIGO u TNM [50]. B HeKoTOpBIX Cayudasx MOTYT BBISBIATHCS
UMIUTaHTHI (9KCTpaoBapuaibHbIe 04ary OIyXO0JIH), 10 CBOEH CyTH
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OYCHb HAaIlOMMHAOILUE MeTacTa3bl. PaHee OHM OApa3aesuIuch
Ha WHBA3MBHbIC, 3HAYUTENFHO YXY/IIIAIOUINE TeUeHUe 3a0oie-
BaHUs, U HenHBasuBHble [19,21,57]. CoracHo npuMedaHUsIM
penaxkropoB 1V u3nanust knaccu(pUKaluy OIyXoJieH KEHCKOM
II0JI0BOI CHCTEMbI, UHBa3UBHbIC UMIUIAHThI PACLIEHUBAIOTCS KaK
HPU3HAK BHICOKOAM(PEPEHIIMPOBAHHON CEPO3HOI KapIIHOMBI,
B OCTAJIbHBIX CIIy4asX PEKOMEHIYETCsl MCIOJIb30BaTh TCPMUH
«uMIIaHTb [8,15,34].

Jleuenne GonbHbIX [1OS] MOXeT BapbUpOBaTh B Ipenenax oT
PEe3EeKIMHU MTOBPEKIEHHOTO SIMYHUKA C 0053aTeIbHON MHOXKe-
CTBEHHOW OHOIICHEH KOHTpJIATEPaIbHOTO SIMYHHUKA (aKTyaJIbHO
JULS SKEHIIUH PENPOLYyKTUBHOIO BO3PACTa) 10 TAHTHUCTEPIKTOMUH,
OMEHTIKTOMHUHU U MHO)KECTBEHHOI OMOTICHUU OPIOIINHBI (17151 BO3-
pacTHBIX NalMEHTOK) [53].

AKXTyaspbHOW NpOOJIEeMOl 0CTaeTCsl TOMCK HOBBIX M OLICHKA
CYIIECTBYIOLIMX MPOTHOCTHYECKUX (haKTOPOB, IMO3BOJISIOIINX
IUIAaHUPOBATh MPOBECHUE ONEPaLMii, COXPAHSIIONHX (epTHIIb-
HOCTh Y HAlMEHTOK, KOTOPbIE KeJaau Obl peajn3oBaTh CBOM
PenponyKTUBHBIN MOTeHIMal. B HacTosee BpeMs B KauecTBe
HNPOTHOCTHYECKNX (aKTOPOB pacCMaTpPHBAIOT:

- CTa/IMIO OIYXOJIEBOIO IpoLecca;

- HaJIM4YMe TIePUTOHECAIbHBIX UMIIJIAHTOB U UX XapakTep;

- MUKPONAIWUIAPHbIA OATHIT;

- HaJIM4Me MUKPOUHBA3UU;

- HaJIMYMe MUKPOCOCOUKOBOW CTPYKTYPBI OITyXOJIH;

- IUIOMTHOCTD OITyXOJIeBBIX KiieTok [2,10,27,29,38].

Hecmotps Ha npu3HaHUE IOTPAHUYHBIX OIYXOJIeH B KaueCcTBE
OTZAEIBbHON HO30JIOTUUECKON eIMHUIIbI, IPEACTABICHUS KIMHU-
ILIICTOB M [1aTOJIOT0AHATOMOB 00 3TOM 3a00JIEBaHUH I10 Ceif IeHb
OCTAIOTCS NMPEIMETOM aKTHUBHBIX JUCKYCCHH. 3ajJ0XKHUKaMU
paszHomIacuil MeXay YYEHBIMH M HMPAKTUKYIOUIMMH BpadaMu
CTAHOBATCA NMAlMEHTHl. Tak, y EHIIHWH, KOTOPHIM IPOBEICHO
M30BITOYHOE JICUCHHE — pajJuKalbHas orepanus (XoTs uMmena
MECTO BO3MO)KHOCTb OPIraHOCOXPAHSIOILEIO JEUEHUs) WIN He-
OIIpaBIaHHAask XMMUOTEpanus — yBEJIMYUBACTCS 4aCTOTA OCIIOXK-
HEHHH, yTpauMBaIOTCsI OUOIOrHYECKHE, ICUXO(MH3UOIOTHIECKHEe
U colManbHble QYHKIMU U CHIKaeTcs kadecTso xu3uu (KXK).Y
MOJIOJIBIX TALMEHTOK OIIEPaTUBHOE BMEIIATEIBCTBO MOXKET IIPU-
BOJIUTH K Pa3BHTHIO CEKCYAJIbHOM AMCQYHKIMH, CHIKEHHIO, a
MHOT/IA ¥ [IOJTHOM 1ToTepe (GepTHILHOCTH 1 IIOCTKACTPALMOHHOMY
cuHapomy [6,12]. JlyueBast, XUMHO- U TOPMOHOTEpANHUs HE BIIU-
s10T Ha nporHo3 [1OS, mosTomy B Hacrosiee BpeMsi HE PEKo-
MEH/IOBaHbI B KA9€CTBE METO/IOB JICYCHHsI JaHHOTO 3a00JICBaHUSL.

B HacTosiiiiee BpeMs IPHUIIIIO 0CO3HAHUE TOTO, YTO OOIBHBIM
TTOA HeoOxoaMMa ATATHOCTD JICYSHHS U TIPOJOKUTEIILHOE Ha-
omronenue (peabwinTanus). BakeH MyabTHIMCUUIUIMHAPHBINA 1
00s13aTeNIbHO MEPCOHUPUIINPOBAHHBIN TIOAXO/ K KaXKI0W Maru-
enTke [13]. CTeneHp BBIPAXKEHHOCTH KIMHUYECKON CHMITTOMA-
tuku npu 1105 3naunTensHo yctynaer Takosoit ipu 3HO, Tem
HE MEHee, INarHo3 «OITyX0JIby BIMSACT Ha IICUXOAMOLMOHAJIbHBIH
cTaryc OONBHON M BBI3BIBACT IUCTPECC. DTOT (PCHOMEH Mpei-
CTaBJIsieT cO0OM HEraTHMBHYIO PEaKIMI0O OpraHu3Ma, KOTopas
COIIPOBOXKIAETCS Iy LLIEBHBIMU IIEPEKUBAHUSIMH, 1€30pTaHU3YET
MOBE/ICHHE JKSHIINHBI, YXY/IIIaeT MPOTeKaHue MCUXO(PHU3MOIIO0-
IUYeCKUX (YHKLHUH, OPEMsSTCTBYET CAaHOTeHEe3y U CHIKAeT d(-
¢dexruHOCTH Jleuenust [3]. Kpome Toro, 3Ha4MTENIHHO CTPAIAIOT
CeKcyasbHasl U PElpOAYKTHBHAS (yHKLIUH, YTO OOYCIIOBICHO
HE TOJIbKO TPEBOXHO-ICNPECCUBHBIMU PACCTPOUCTBAMU, HO U
HOCJIEICTBUSAMH 3a00JICBaHMsI U €ro JIeYeHUs! (TOPMOHAIIBHBIH
JcbanaHe, CHIKEHUe TMON10, AUCTIapeyHus, aHoprasmus). Bee
BBILICHIEPEUNCICHHOE YKa3bIBACT HA HEOOXOAUMOCTh IIPOBEICHUS
JUIUTEJIBHBIX ¥ KOMIUIEKCHBIX MEIULIMHCKUX BOCCTAHOBUTEIILHBIX
MEPONPHUATHH C 0053aTeIbHBIM BKIIOYEHHEM IICHXOTEpPaIeBTH-
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YECKOM MOMOIIH €Il Ha 3Tare Mpe-peabuiInuTaluu, T0 eCTh C
MOMEHTa IIOCTaHOBKH JIMAarHO3a.

Bonbiasi OTBETCTBEHHOCTh B BONPOCE peaOMIIUTALMK TAlU-
eHTok ¢ [10S1, B 4acTHOCTH Mpe-peabuiIuTaIiy, BO3JIaracTcs Ha
Bpaueil NepBUYHOrO 3BE€HA, 3aI10JJO3PUBIIMX JIAHHBIN IMAarHO3, a
TaKKe Ha CIELHAIMCTOB OHKOJIOIMYECKUX JTMCIIAHCEPOB, OJHA
13 OCHOBHBIX 33/1a4 KOTOPBIX — paHHSS IMArHOCTHKA PEIHINBOB.
CoOnroieHHEe MPHUHITUIIOB OHKOJIOTUYECKOW HACTOPOKEHHOCTH
MO3BOJISIET CBOEBPEMEHHO BBISIBIISITH TOBTOPHBIE TPOSIBICHUS
3a00JIeBaHMs, KOTOPbIE BO3MOXKHBI CITyCTsl 3HAYUTEIBHBIA Bpe-
MEHHO poMexxyTok (30 u Oonee yeT).

B kommereHIM aMOyIaTOPHBIX CIEIHATHCTOB JTOJKHBI
BXO/IUTh NIEPBUYHBI OCMOTp, IMArHOCTHKA TE€X WM UHBIX OT-
KJIOHEHHUH, a Takxke oreHka KK, ncuxonornyeckas nouaepxka,
KOHCYJIbTaTHBHASI [IOMOIIb U OTpeAeTICHHE JalbHeNIIed MapI-
pytuszanuu 60bpHbIX [1051. Takoii moaxo Mo3BOIHUT, BO-TIEPBbHIX,
VAYUYIIUTH JOCTYITHOCTh MEIUIUHCKON MOMOIIHM, @ BO-BTOPBIX
— Pa3rpy3uTh CIEUHUAIU3UPOBAHHBIE YUPEIKICHUS.

K coxarnenuto, B OOJNBIINHCTBE CBOEM HAIIM COOTEUECTBEH-
HUIIBI OYCHb Majio 3a00TATCA O CBOEM 3I0POBBE, XOTSA 3TO
MOKAa3aTelb KyJIbTYphl (MM OTCYTCTBHS TAKOBOM) y UEJOBEKA.
HmenHo nostoMy He penku cinydau, korna [1051 BeisiBisercs He
NP CaAMOCTOSITEIILHOM OOpAIllCHUH MAIlMEHTKH C Kaao0aMu, a
MIPY TPOBEICHUH TIAHOBBIX MTPOPHIAKTUICCKAX OCMOTPOB HITH,
HaMpUMep, IPH KOMIUICKCHOM 00CJIe/IOBAaHUN OEPEMEHHbIX.

Heo0xomumo mpomyMbIBaTh OpraHU3alMOHHBIC U METOAMYC-
CKHE aCIeKThl OKa3aHus peabInTaIllMOHHOM oMoy pu [1051
—9TO TOT CIIy4ail, Korja Hay4qHast MbICJIb JIOJIKHA PeaTr30BaThCst
B TIPAKTUYECKOU JICSITETEHOCTH Bpaya ¢ y4ETOM MOTpeOHOCTEH
Ka)JI0W KOHKPETHOM KEHIIUHBI U 0011IeCTBa B 11e7I0M. Tpebyercst
HE TOJIbKO 00yUeHHE KBaTHU(DUIIMPOBAHHBIX KaJPOB, POPMHUPYIO-
[UX MYJTBTHIUCIATUIMHAPHYO KOMaH/Y CIICIIATUCTOB (TIPUMEp-
HBI COCTaB: BPau-OHKOJIOT, BPa4-peaOIINTOIION, MEIUIIMHCKAS
cecTpa Mo peabuIUTAINU, KIMHAYECKUH TICHXOJIOT - OHKOIICH-
XO0JI0T, TcuxoTeparnert, Bpad JIOK, Bpau-usnorepanest, Bpad-
PEIPOILYKTOIIOT, Bpad-3HIOKPHHOJIIOT, CEKCOJIOT), HO U OCBOCHHE
HOBBIX MEIHMIMHCKUAX TEXHOJOTHH U JeTallbHas MpopadoTka
(PMHAHCOBBIX BOIIPOCOB.

YenemHocTs BOCCTAaHOBUTEIBHBIX MEPONIPUATHI BO-MHOTOM
3aBHCUT OT HACTPOSI MALUEHTKN W MOAJCPKKH ONIMKaiImero
OKpykeHUsI. YETKoe MOHMMaHNe [eNTN peaduInTaIyH, TOBepHe
CIIeIMaINCTaM, TIIATeILHOE COOII0IeHHE BpaueOHBIX PEKOMEH-
JIaLUii, akTUBHOE Y4aCTHE B IIPOLIECCE JICUCHUS JICIAt0T JKEHILUHY
MOJIHOIIPABHBIM WICHOM KOMAaH 1bI [10 IIPEOJOJICHUIO ITOCIIEACTBUM
I1OS n poBenEHHOTO JICYEHHS U SBISIOTCS 3aJI0TOM OBICTPOTO
BO3BpAILEHHs JKEHILUHBI K TOJTHOLICHHOHN KU3HU.

B 2018 rony B Poccuu pactiopsbkenueM [IpaButenscTBa yTBepxk-
neHa HanmonanbHast crparernst o 6opp0e ¢ OHKOJIOTMUeCKUMH
3a00JIeBaHMsIMK Ha JTOJITOCpouHBIil iepuon [7]. [Iponomkurens-
HOCTh peanu3anuu coctaBut 11 et — ¢ 1 stuBaps 2019 roga no 31
nekadpst 2029 roza. Lensimu porpamMMBl Cpeiy POYHX SBISTIOTCSE
CHIDKEHHe 0011elf CMEPTHOCTH PH OHKOJIOTHYECKHX 3a00JIeBAHHISIX,
HOBBIIICHHE JOCTYITHOCTH ¥ Ka4€CTBAa MEIUIIHCKOTO 00CITyKIBa-
HHSI, CO3/IaHHE Pa3BUTOM CHCTEMBI MEMIIMHCKOH pealOrInTamiy.
Jst sxeniuH ¢ I1OS 310 03HauaeT Bo3MoxxHOCTD yiryunieHus KOK,
HOJTy4eHUE BEICOKOKBATH()HIMPOBAHHON ITOMOIIIH, ICHXOCOINAITb-
HOH NOAJePKKH, BOCCTAHOBIIEHHE PENPOLYKTUBHOIO IOTEHIUATA.
Takoil mozxxoz MO3BOJIUT HE TOJBKO HOBBICUTH KOMIUIAGHTHOCTb
MalMeHTKH, HO ¥ ONTHMH3UPOBATh JHATHOCTUKY PELUIHBOB B
nporecce peabUINTalHH.

C 2014 rona nocreneHHo GopMupyeTcs HHTErpaibHast MOJIEIb
KOMIUIEKCHOH peabHInTaliy, pruKa3oM MUH3/IpaBa yCcTaHOBIIe-
HO TpEXITAITHOE OKa3aHWE MEIUINHCKUX PeabMIINTaIlMOHHBIX
YCIIyT B 3aBHCHMOCTH OT (ha3bl 3a001eBaHUs U PeadUIINTAIIOH-
HOTO MMOTEHIIMANA MaluenHTa (Tadnura 2).

Ha ceronnsininuii 1eHb B MUpe He CYILECTBYET CTaHAApTOB IIPO-
BEICHUsI peaOMIINTAlMOHHBIX MeponpusTHil nanuenTkam ¢ 1051
HemHorouncnenssle uccieoBaHys 0 9TOMY BOIPOCY YIEISIIOT
BHHUMaHUE NOJIepKaHuio Beicokoro yposHs KOK, Boccranosnenuto
CEeKCyaJIbHOW (pYHKIIMH, COXpaHEHHIO (hepTUIIBHOCTH M PETIPOIYK-
TUBHOIO IOTEHIINAJIA, BIMSHUIO OPraHOCOXPAHSIOLIETO JICYEHUS Ha
HporHo3 3adoneBanust. OHAKO UMeeTCs! PsiI IPoOIIeM pa3padoTKH
Y BHEJIPEHNS BOCCTAaHOBHTEJIBHBIX IpOrpamMM st 6onbHbIX [105:

- HeI0CTaTOYHasl U3Y4YEHHOCTD TAaHHOH TPyIIEI 3a00IeBaHu;

- OTCYTCTBHE KOMILJIEKCHOTO ¥ MYJIBTUAMCLUIIMHAPHOI'O M0/~
Xo/1a ipu BejieHuu nauueHTok ¢ [1OS;

Tabnuya 2. dmannocms MeOUYUHCKOU peaduiumayui  3asucumocmu om gasvt 3abonesanus [7]

JTan MeIUIMHCKOI MeauuuHCcKasi OpraHu3anms, rjae OKa3pbIBaeTcs
Ilepuox 3ad601eBaHus
peaduIMTANNHT noMouIbL
[IpodwmitbHOE OTIENCHIE MEIUIIMHCKOW OpraHu3aIvy,
1 sTan OcTperit OKa3bIBaIoILee CIEeNUATM3UPOBAHHYIO TOMOIIb (BKITIOYAsT
BBICOKOTEXHOJIOTUYHYIO METUIMHCKYFO TIOMOIIIb)
Pannunit BocCTaHOBHUTEIBHBIN
2 sTamn N — Hentp peabunmranyy uiy npoQpuiIsHOE
(crarmonapHbIe PHOZL, . peabunuTanoHoe OTAeIeHNE (B 3aBUCHMOCTH OT
peadMIUTAIIIOHHBIHN TEPHOI, N
YCIIOBHS) o KJ1acca ¥ HO30JIOTHYECKKOH (hopMBI)
TIEPUOJT OCTATOYHBIX SIBICHHUN
3 sran Pannnit n no3aHui Kabuner (otnenenue) peaOMIMTayu MeJUIIUHCKOH
(ambymaTopHo) peaOMITHTAIIMOHHBII TEPHOI, OpraHU3aINH EPBUIHON MEIHKO-CAaHUTAPHOU TTOMOIITH
Y p MIEPUOJT OCTATOYHBIX SIBIICHHIA (B TOM YHCIIC HA IOMY)
Canaropio KiroueBoii 3Tan MEeAMIMHCKONW PeaOUINTAIINH, HAIPABICHHBIA Ha BOCCTAHOBJICHUE 1/
p WJT KOMITEHCAIIMIO HAPYIICHHBIX (DYHKINN OpraHu3Ma, MpeaynpeKaeHIe HHBATUAHOCTH,
KypOPTHOE JIeueHuE
ynyumenune KX nanuenra
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- OTCYTCTBHE YETKHX KPUTECPHEB AJIS OLICHKU peaOmInTalu-
OHHOTO MOTEHIIHANA;

- OrPaHUYEHHOCTH MPUMEHEHHs (PU3NOTEPANeBTUYCCKUX U
JPYTHX METOIOB peabuiauTanny (CI0KHOCTb MPOBEACHUS KIIH-
HUYECKUX MCCIICIOBAHMN Y OHKOITHHEKOIOTHYEeCKUX OONBHBIX);

- npu onpeznenenun KK orneHuBarorcst IuIIb HEKOTOPBIE €ro
ACIIeKTBI - COCTOSIHUE CEKCYaIbHOM U PEPOYyKTUBHON (DyHKIIMH,
nokasarenu aucrpecca [24,30-32,61].

B Poccun, moMuMo BhIIIENIEPEUHCIICHHOTO, CICPKUBAIOIIMMU
(baxTopamH SIBISIIOTCS:

- CTAHOBJICHHE MEIUIIMHCKOW peadMIMTaIllMi KaK OTACIbHON
CHELUaJIbHOCTH IPOU30IILIO I'Opa3io MO3KE, UM B psijie APYTHX
CTpaH;

- yrBepxkAeHHe crannapra « CIeralucT 1Mo MEAUIIMHCKOM
peaduInTam) COCTOSIIOCH JIUIIb 3 ceHTsaopst 2018 roxa[11];

- TPYAHOAOCTYITHOCTbh PEaOMINTALMOHHBIX HPOrpaMM —
OrpaHMYEHHas MaTepHualbHO-TeXHUYecKas: 6a3a OONBIINHCTBA
rOCYIapCTBEHHBIX YUPEKICHHUH.

3a nocnenHee BpeMsi MEAULIMHCKOE COOOIIECTBO JOCTATOYHO
CHWJIBHO TpoABUHYNIOCH B u3yueHuu [10S1. Vmeronuecs naHHble
IO3BOJIMJIM HE TOJIBKO Ooiiee 4ETKO MPENCTaBUTh IIOPTPET
OIYXOJIN» M OLIEHUTh BO3MOXKHOCTH JICUCHMSI, HO U yHEIUTh
npucransHoe BHUMaHue KOK Gomphbix 105, Crano moHsTHO,
YTO ¢ y4€TOM MOJIOIOTO BO3pACTa MAllUEHTOK 1 OJIaronpusTHOIO
IPOrHO3a 3a00JICBaHNUS, OTHOTO XUPYPTrUUECKOT0 JICUSHUS HEl0-
CTaTOYHO JJIsl BO3BPAILCHHUS KEHIIMH K IOJIHOLECHHOM sxu3Hu. C
9TOM 1IEJIbI0 HEOOX0AUMO BOCCTAHABIMBATH HX OMOJIOTHYECKHE,
HCUXO(HU3MOIOTHYECKUE U COLMAIbHBIE (PYHKIMHU MTOCIIE CIICLHU-
aJbHOIO IPOTHUBOOITYX0JIEBOTO JiedeHus 1o nosoay 11O, uro
BO3MO)KHO TOJIBKO TIPH TPOBEJCHUH KOMITJIEKCHBIX pealuiuTa-
LIMOHHBIX MEPONPUSITHIL.

OpnHako 110 ceif IeHb UMeeTcs ps MpoliieM, NPEnATCTBYOIINX
Pa3BUTHIO U BHEAPCHUIO peadbuutaryu 60mbHbIX [10S1. OcHOB-
HBIMH C/ICP)KUBAIOIIUMU (HaKTOPAMH SBIISIOTCS: HEAOCTATOYHOE
KOJINYECTBO Bpauell, KOMIIETEHTHBIX B JAHHOM BOIIPOCE, OTCYT-
CTBHME CTAHapTOB, METOAMYECKHUX Pa3padOTOK U KIMHUYECKUX
pexoMeHanuii, TpyaqHocTH huHaHCOBOrO XapakTepa. B Poccun
B Ommxkaiimue 10 et npeacTouT perars 3TH NpodIeMbl B paM-
kax HarponasapHO# cTpateruu mo 60pr0e ¢ OHKOJIOTHYECKUMHE
3a0oseBaHusAMU. BHenpeHue peaOUIUTAllMOHHBIX IPOrpaMm
HO3BOJIUT YJIYYIIUTh 310poBbe U MOBbICUTH KK He TOIbBKO
KOHKpeTHOH sxeHIrHbI ¢ 1051, HO ¥ 310pOBbE HALIMU B LIEJIOM.
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SUMMARY

BORDERLINE OVARIAN TUMORS: CURRENT ISSUES
AND REHABILITATION PROBLEMS

Solopova A., Vlasina A., Makatsariya A.,
Moskvichyova V., Kapanadze D.

Federal State Autonomous Educational Institution of Higher Edu-
cation I.M. Sechenov First Moscow State Medical University of the
Ministry of Health of the Russian Federation (Sechenov University)

Objective of the review - to demonstrate the topicality of bor-
derline ovarian tumors; to analyze the current state of the reha-
bilitation in patients who undergo specific antitumor treatment.

Borderline ovarian tumors (BOT) more frequently occur in
young patients (below age 40 years); herewith five-year sur-
vival rate exceeds 95%. The cumulative data on pathogenesis,
clinical progression, therapy and rehabilitation possibilities
together with epidemiological features gave an opportunity to
take a fresh look not only at the disease itself but at the neces-
sity of rehabilitation of patients and quality of their life. The
problem of complex rehabilitation programs implementation is
being thoroughly discussed. Among the important features of
such programs are sufficient duration, personalized approach,
continuity in the management of oncogynecological patients by
various medical specialists, the complexity with the compulsive
psychotherapeutic assistance.

Index of the successful rehabilitation measures implementa-
tion is the recovery of the biological, psychophysiological and
social functions. The dynamic conduct of rehabilitation pro-
grams will give the opportunity to improve medical state not
only of the concrete woman but the state of the whole nation.
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Keywords: borderline ovarian tumors, rehabilitation, quality
of life, organ-preserving treatment, recurrence, sexual function,
National Strategy.

PE3IOME

INIOI'PAHUYHBIE OITYXOJIU AUYHUKOB: AKTYAJIb-
HOCTbB BOITPOCA U ITPOBJIEMbI PEABUJINTALIUN

CoutonoBa A.T., Bracuna A.1O., Makauapus A./L.,
MockBuuéBa B.C., Kanananze J1.J1.

DI'AOY BO Ilepsoiii MockoscKuil 20Cy0apcmeeHnblii Meou-
yuncxutl ynusepcumem um. U.M. Ceuenosa Munzopasa Poccuu
(Ceuenosckuii Ynusepcumem), Poccus

Lenb 0630pa - MPOIEMOHCTPUPOBATH AKTYaIbHOCTh BOIIPOCA I10-
IpaHUYHBIX onyxonef/'[ SUYHUKOB, ITPOAHAIIU3UPOBATE COBPEMEHHOE
COCTOSTHHUE POOIIEMBI PeabIITUTAIIOHHO TIOMOIIH OOJIBHBIM, TIepe-
HECILIMM CIELMaIbHOE IPOTUBOOILYXO0JIEBOE JICUCHHE.

[Norpannussie oryxomnu stuuHnkoB (I1OS1) Bcé varue BeTpeyarorcst
Cpenu KEHILMH MOoJIooro Bospacta (10 40 yer), Ipu 3TOM IISITH-
JIETHAS. BBDKUBAaEMOCTb TpeBbiaeT 95%. HakomsieHHble naHHbIE
O MaTOreHe3€, KIIMHUYECKOM TCUYCHUU, BOSMOXKHOCTAX TEpaIiiu
B COBOKyHHOCTI/I C OCO66HHOCT5[MI/I SIUACMHOJIOTUH TTO3BOJIMIIN
II0-HOBOMY B3IJIIHYTh HE TOJIBKO Ha camMo 3a0oseBaHue, HO M Ha
HEO0O0XOIMMOCTb peabMINTalluy ALUEHTOK U Ka4eCTBO UX KU3HU.

O0cysxmaeTcst BOIpocC 0 pa3paboTKe U BHEAPESHUH KOMILICKC-
HBIX pea6I/IJ'IHTaLlI/IOHHbIX porpamMmm Jjist BO3BpalliCHUs 60J'll>Hl>IX
I1041 x nonHoeHHOH kU3HU. Cpelu 3HAUUMBbIX XapaKTePUCTHK
TaKduX NMPOrpamMM — MHIUBUIYaJbHbBIM MOIXOA, MYJIBTHIUCLIU-
IUIMHAPHOCTh, NPEEMCTBEHHOCTE U MHOTOKOMIIOHEHTHOCTL C
OGS[SaTeJ'[beIM BKJIFOYCHHUEM HCHXOTepal’ICBTH'—leCKOﬁ ITOMOIIIH.

[Tokasarenp yCHEMHOCTH MPUMEHEHHS PeaOUINTAIIMOHHBIX
MEpOIPHUSITHI — BOCCTaHOBJICHHE OMOJIOrMYECKHUX, ICUXO(H3HOIIO-
TUUYECKHX U COLMAIBHBIX (DyHKIMNA. AKTHBHOE IPOBEICHUE Peadu-
JIMTAHUOHHBIX IIPOTrpamMM IO3BOJIUT YIydmunTb 300POBLE HE TOJILKO
KOHKpeTHOM yKeHIMHbI ¢ [1OS], HO 1 3110pOBbE HALMHU B LIETIOM.
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EVALUATION OF RESIDUAL LESIONS FOLLOWING CONSERVATIVE TREATMENT
OF HIGH GRADE CERVICAL INTRAEPITHELIAL NEOPLASIA

12Gogoladze T., 'Tkeshelashvili V., 2Alibegashvili T., 3Jorbenadze M., "Manjgaladze K.

'University of Georgia, School of Health Sciences, *Georgian National Screening Center;
3I. Javakhishvili Thilisi State University, Georgia

Cervical intraepithelial neoplasia (CIN) is a premalig-
nant lesion that is diagnosed by histology as CIN1, CIN2 or
CIN3. If left untreated, CIN2 or CIN3 (collectively referred
to as CIN2+) can progress to cervical cancer [1-3]. large loop
electrosurgical excision (LEEP) of the transformation zone
is most common cervical treatment modality worldwide for
the treatment of CIN2+ lesions.The advantage is given to the
excisional treatment as far as the procedure itself is simple,
it is financially favourable, manipulation is performed in out-
patient scenario and histogorphological examination of ex-
cised tissue is possible The manipulation allows removing
the transformation zone with the minimal thermal damages
of tissues [4,5].

The Papanicolaou (Pap) test is most common screening meth-
od for detection of CIN and cervical cancer , and it has been
effective in reducing the prevalence of this cancer and the as-
sociated mortality rates among woman [6]. Despite of the huge
success of the Pap test in cervical cancer prevention, several
wide scale studies have shown high incidence of false negative
results. Studies also suggested that 20% to 40% of new cervical
cancer cases were diagnosed in those women, who had previ-
ously received screening, based on Pap test [7-9].

Recent studies have evaluated accuracy of cytology ranging
from 52% to 94% [10] and accuracy of colposcopy to corre-
sponding biopsy with outcomes ranging from a sensitivity of
70% to 98% and specificity 45% to 90% [11].

It should be noted that the treated women still remain un-
der high risk of developing invasive cancer in comparison to
the women of the general population of screening. This is de-
termined by to the existence of residual/recurrent diseases fol-
lowing the treatment [12]. The risk of residual disease may vary
from 5% to 30% [13,14]. The majority of residual diseases are
detected during 24 months post treatment [15]. There are some
data, according to which the risk of persistent lesions exists dur-
ing 10-20 years [16]. The likelihood of residual lesion is higher
after the incomplete excision (In case of positive margins) [17].

In Georgian National Screening Center (GNSC) the treat-
ment of precancerous conditions provided by LEEP. Suspicious
on High Grade SIL based on the cytology (ASC-H, HSIL) and
colposcopy GR2, or punch biopsy CIN2+ as well as persistence

© GMN

of CIN1 more than 2 years and/or CIN localization into cervical
canal are considered as indication for LEEP procedures.

The research aimed at the assessment of diagnostic value of
screening tests, evaluation of efficiency of the excisional treat-
ment and determination of predictor risk factors for residual le-
sions.

Material and methods. A retrospective analysis was used to
examine women who underwent LEEP for CIN at Georgian na-
tional screening center between 2012-2016 years. In total, 613
patients underwent LEEP for CIN during the study period. In
this group of patients CIN2+ was observed in 285 women in-
cluding 12 women with invasive carcinoma and 1 woman with
adenocarcinoma. 15 women underwent a hysterectomy during
the study period and 45 had no or only one follow-up visit after
LEEP. Finally 223 patients satisfied the inclusion criteria.

The definition of residual/recurrent disease during follow-up
was biopsy proven CINI1 or worse, using punch or re -LEEP
specimen. Women with two consecutive negative cytology
smears and normal colposcopy findings were considered nega-
tive for residual/recurrent lesion. In all cases conventional Pap
smear test was performed. Diagnoses were classified as negative
for intraepithelial lesion or malignancy (NILM), atypical squa-
mous cells of undetermined significance (ASCUS), low grade
squamous intraepithelial lesion (LSIL), atypical squamous cells
,cannot exclude high-grade squamous intraepithelial lesion
(ASC-H), high grade squamous intraepithelial lesion (HSIL).
The results of cytological examinations were grouped into two
categories: low grade cytological abnormalities , including
NILM, ASCUS, LSIL and high grade cytological abnormalities
, including ASC-H, HSIL.

Colposcopy with or without biopsy were performed in all
cases. After applying acetic acid to the cervix, the colposcopist
inspected the cervix and identified the squamous columnar junc-
tion (SCJ) and transformation zone. The IFCPC 2011 nomen-
clature was used to grade colposcopic lesions. Colposcopic im-
pressions were classified as normal, GR1 (low grade SIL), GR2
(high-grade SIL), or cancer. All LEEP specimens were evalu-
ated by an experienced pathologist. The pathological report
described the severity of disease, margin status and glandular
involvement.
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Women with two consecutive negative Pap cytology smears
and normal colposcopy were considered negative for a residual/
recurrent lesion.

We examined patients age, gravidity, parity, positive margins,
endocervical gland involvement, smoking status, high grade cy-
tological abnormality, transformation zone type III and severity
of morphology result as a possible predictive factors for residual
disease.

Statistical analyses were performed using SPSS version 21.0.
Data were analyzed using Fisher’s exact test and logistic regres-
sion analysis. By using descriptive indices, we determined the
sensitivity, specificity, positive and negative predictive value of
conventional Pap smear and colposcopy. P value <0.05 consid-
ered to be statistically significant.

Results and their discussion. The average age of the inves-
tigated women was 41 years (from 25 to 60 years). Pap test re-
sults of all 613 patients were evaluated from whom: AGUS - 3
(0.5%), ASC-H - 65 (10.6%), ASCUS - 113 (18.4%), HSIL - 220
(35.9%), LSIL - 130 (21.2%), NILM - 82 (13.4%) (Tablel).

Table 1. Frequency of distribution of diagnostic results of
cytology

Pap N %
AGUS 3 0.5
ASC-H 65 10.6
ASCUS 113 18.4

220
HSIL 35.9
LSIL 130 21.2
NILM 82 134
Total 613 100.0

Colposcopy Findings: 613 women in total, from whom GR1
-262 (42.7%), GR2 -329 (53.7%), Normal colposcopy findings -
19 (3.1%), inadequate colposcopy - 3 (0.5%) (Table2).

Table 2. Frequency of distribution of diagnostic results of
colposcopy

Colposcopy n %
GR1 262 42.7
GR2 329 53.7

Inadequate 3 0.5

Normal TZ 19 3.1
Total 613 100.0

Results of Histomorphological Examinations: 613 women in
total, from them AIS - 1 (0.2%), Carcinoma - 12 (2.0%), CIN -
304 (49.6%), CIN2 - 153 (25.0%), CIN3 - 115 (18.8%), CIS - 2
(0.3%), negative for intraepithelial lesion - 26 (4.2%) (Table 3).

To achieve the results of Sensitivity, Specificity, Positive and
Negative predictive value , of Pap smear test and colposcopy
before treatment data were analyzed (Tables 4,5).

Sensitivity of Pap smear test: 83.3% (95% CI 78.53-87.53%),
Specificity: 76.3% (95% CI 72.40-80.84%), PPV: 72.6% (95% CI
68.34-76.54%), NPV: 76.8% (95% CI 73.05-80.22%), Accuracy
74.8% (95% CI 71.25-78.27%).
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Table 3. Distribution of patients according to histopathology

result
Morphology n %
AIS 0.2
Carcinoma 12 2.0
CIN1 304 49.6
CIN2 153 25.0
CIN3 115 18.8
CIS 2 0.3
Negative 26 4.2
Total 613 100.0

Table 4. Correlation of abnormal PAP smear (ASC/H /HSIL)
with hystopathology (CIN 2+) before LEEP

Pap ASC-H/| CIN2+ Total
HSIL Positive Negative

Positive 207 78 285
Negative 76 252 328
Total 283 330 613
p<0,001

Table 5. Correlation of abnormal Colposcopy (GR2) with
hystomorphology (CIN 2+) before LEEP

Colposcopy CIN2+ Total
GR2 Positive Negative

Positive 228 101 329
Negative 55 229 284
Total 283 330 613
p<0,001

Sensitivity of colposcopy: 83.3% (95% CI 78.53%-87.53%),
Specificity: 69,3% (95% CI 64.11-74.32%), PPV: 69.3 % (95%
CI 65.52-72.84%), NPV: 80.6% (95% CI176.47-77.96%), Accu-
racy: 74.5 % (95% CI1 70.91-77.96%).

Follow-up observation after LEEP was carried out in 6, 12
and 24 months in 223 patients. During 2-year follow-up after
LEEP, cytological abnormalities including ASC-H/HSIL were
observed in 39 patients (17.4%), colposcopic abnormalities in-
cluding >GR1 were observed in 56 patients (25.1%).

Forty one (18.4%) of 223 patients had residual/recurrent le-
sion during follow-up. Residual or recurrent lesions included
CIN1 12 (5.4%) and CIN2+ 29 (13.0%). The research data were
obtained by punch biopsy in 11 cases, and by repeated exci-
sional treatment in 30 cases. The results of histomorphological
examinations were distributed as follows (Fig.).

S a0 M Residual/recurent CIN 1

Residual/recurent CIN 2+

13.00%

m Negative for
residual/recurrent lesion

Fig. Residual/recurrent CIN following LEEP treatment
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Table 8. Correlation of abnormal PAP smear (ASC/H /HSIL)
with Hystopathology (CIN 2+) after LEEP

Table 9. Correlation of abnormal Colposcopy with Hystomor-
phology (CIN 2+) after LEEP

PAP ASC-H/ | CIN2+ Total Colposcopy | CIN2+ Total
HSIL Positive Negative GRI/GR2 Positive Negative
Positive 24 15 39 Positive 18 38 56
Negative 5 179 184 Negative 11 156 167
Total 29 194 223 Total 29 194 223
p<0,001 p<0,001
Table 10. Logistic regression analysis of risk factors predicting residual/recurrent disease
Parameter No. Recurrence (zgg;rét;) P -value
Age (yr) (1 .3335}2?.38) 0.0034
<40 105 7
>40 118 22
Gravidity Variable removed 0.2
<3 157 19
>3 66 10
Parity Variable removed 0.3
<2 148 20
>2 75 9
TZ type (2.12;‘;??54 ) 0.00003
TZ 1,2 143 9
TZ3 80 20
Glandular involvement 6.17 0.000004
(2.67-15.1)
No 152 9
Yes 71 20
Margin involvement ;;?;?:Z 0.3
No 182 23
Yes 41 6
Smoking (3.3 32_71(; 77) <0.000001
No 171 11
Yes 52 18
Morphology 181 0.06
(0.818-4.101)
CIN2 121 12
CIN3 102 17
PAP test (0.96?—792.5 12) 0.031
Low grade 63 4
High grade 160 25

To achieve the results of Sensitivity, Specificity, Positive and
Negative predictive value , of Pap smear test and colposcopy after
treatment data were analyzed (Tables 8,9).

PAP smear Sensitivity: 82.7% (95% CI 64.23-99.15%), Speci-
ficity: 92.2% (95% CI 87.57-95.61%). PPV: 61.54% (95% CI
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48.41-72.78%) NPV: 97.28% (95% CI1 94.16-98.76%), Accuracy
91.0% (95% CI 86.49-94.44%). Sensitivity of colposcopy: 62.0%
(95% CI 42.26-79.31%); Specificity: 80% (95% CI 74.12-
85.75%); PPV: 32.1% (95% CI1 24.05-41.47%); NPV: 93.4% (95%
CI 89.86-95.78%); Accuracy 78.0% (95% CI 72.01-83.28%).
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Table 10 shows the risk factors for residual /recurrent disease,
analyzed using logistic regression. Univariate analysis showed
significantly higher percentages of residual disease in patients
aged >40, those with transformation zone type III, those with
glandular involvement, those with major abnormal cytology and
in smokers.

Sensitivity, specificity positive and negative predictive value
of each risk factor were analyzed. According to our study pa-
tient’s age Se: 75.7%, Sp: 50.5%, PPV: 18.6%, NPV: 93.3%
(p<0.01) OR 3.19 (95% CI 1.3-8.4), transformation zone type
III Se: 67.0%, Sp: 69.1%, PPV: 25.0%, NPV:93.7% (p<0.01) 5.0
(95%CI 2.1-11.5), glandular involvement Se: 69.0% Sp: 73.7%,
PPV :28.2%, NPV: 94.1% (p<0.01) OR 6.2 (95%CI 2.7 - 15.1
), smoking Se: 61.1% Sp: 82.2%, PPV: 34.6%, NPV: 93.6%
(p<0.001) OR 7.7 (95% CI 3.3-17.8) are the significant risk fac-
tors for the prediction of the residual/recurrent lesion. However,
gravidity, parity, severity of disease, positive margins were not
relevant factors for residual/recurrent disease.

Cervical cancer screening and treatment of precancerous lesions
significantly reduces the risk of cervical cancer [18].The risk of in-
vasive cervical cancer among treated women is about five times
greater than that among the general population, the possible reason
for this may be poor long-term follow-up [19-21].

Currently, the Pap test and colposcopy are provided as diagnostic
tests within the Georgian national screening program.According to
our study sensitivity of Pap smear cytology before and after treat-
ment is nearly similar (83.4% vs 82.8%), sensitivity of colposcopy
is much more higher before treatment 83.3% than after treatment
62.1%. Our results are within the range of other estimates in the
literature [11,22]. As the GNSC data outcomes reveals the similari-
ties with results of other European studies they could be considered
as The National parameters for Georgia. The low-sensitivity of the
colposcopic examinations in the treated women may be determined
from the one hand by the fact that, after the treatment in frequent
cases is observed the transformation zone type III, (SCJ is not vi-
sualized, the lesion is localized in the cervical canal) while on the
other hand the immature squamous metaplastic epithelium, which
often leads to imitation of CIN. All the above listed outlines the
need for high sensitivity screening test for the detection of residual
lesion. The HPV DNA test is suggested today as such test [23,24].
A number of studies have established high-sensitivity and high-
specificity of HPV test, compared to Pap smear cytology and col-
poscopy for the detection of the residual lesions during the follow
up observations [25,26].

According to our research, the CIN lesion following the exci-
sional treatment, was reported in 18.4% of patients in total (CIN2 +
13.0%, CIN1 5.4%), while if we consider CIN2+ dysplasia, defined
by histomorphological research, as the true residual lesion, then the
percentage rate of residual disease is 13.0%. The CIN1 lesion fol-
lowing the treatment may be the result of repeated HPV infection
rather than the residual lesion, although it is noteworthy that of-
ten low grade and high grade dysplasia is combined in one lesion
[27,28]. This finding is similar to the reported incidence in previous
studies [29-31]. Such number of residual lesions then again under-
lines the necessity of the follow-up.

According to the published literature,risk factors related to
CIN residual/recurrent disease after LEEP may include: age,
cytologic grade [32], HPV viral load before and after surgery
[29,33], endocervical involvement [34] and transformation zone
type 111 [35]. The majority of authors agree that one of the main
predictors of residual lesion is margin involvement [36,37,39].

According to our study patient’s age (p<0.01) OR 3.19 (95%
CI 1.3-8.4), types of the transformation zone type III (p<0.01)
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OR 5.0 (95%CI 2.1-11.5), glandular involvement (p<0.01)
OR 6.2 (95% CI 2.7 - 15.1 ), smoking status (p<0.01) OR 7.7
(95% CI 3.3-17.8), high grade cytology p<0.05 OR2.72 95% CI
0.963-9.512) are the significant risk factors for the prediction of
the residual/recurrent lesion. Smokers have greater risk of recur-
rence than nonsmokers, this may be the previously unrecognized
risk factor. Positive cone margins does not represent an impor-
tant risk factor for the prediction of the residual lesion.

Patients with older age, glandular involvement, TZ type III,
smokers should be identified for close surveillance and moni-
toring. Consideration and implementation of these predictive
factors will allow avoiding delayed treatment or overtreatment
within the patient surveillance protocol.
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SUMMARY

EVALUATION OF RESIDUAL LESIONS FOLLOWING
CONSERVATIVE TREATMENT OF HIGH GRADE CER-
VICAL INTRAEPITHELIAL NEOPLASIA

12Gogoladze T., 'Tkeshelashvili V., 2Alibegashvili T.,
3Jorbenadze M., "Manjgaladze K.

"University of Georgia, School of Health Sciences; *Georgian
National Screening Center, 3I. Javakhishvili Thilisi State Uni-
versity, Georgia

The purpose of this study was to determine the diagnostic val-
ue Pap smear test and colposcopy in Georgian National Screen-
ing Center, evaluation of efficiency of the excisional treatment
and determining the main risk factors for prediction of residual/
recurrent disease in patients with high-grade cervical intraepi-
thelial neoplasia.

We retrospectively analyzed 613 patients, who underwent
excisional treatment of the cervix (LEEP). Follow-up was per-
formed by Pap smear test, colposcopy and histamorphological
examinations.

Accuracy of Pap smear test and colposcopy prior to the the
excisional treatment revealed Pap: Se 83.4%; Sp 76.4%; PPV
72.6%; NPV76.8%; Colposcopy: Se 83.4%; Sp 69.4%; PPV
69.3%; NPV 80.6%; After the excisional treatment: Pap: Se
82.8%; Sp 92.3%; PPV 61.5%; NPV 97.3%; Colposcopy: Se
62.1%; Sp 80.4%; PPV 32.1%; NPV 93.4%. After LEEP col-
poscopy is less sensitive than before LEEP. After LEEP sensitiv-
ity of the Pap smear test exceeds the sensitivity of the colposcopy.
Forty one (18.4%) of 223 patients had residual/recurrent lesion
during follow-up. According to univariate analysis the patient’s
age >40 years (p<0.01) OR 3.2 (95% CI 1.3-8.4), transformation
zone type III (p<0.01) OR 5.0 (95% CI 2.1-11.5), endocervical
gland involvement (p<0.01) OR 6.2 (95% CI 2.7 - 15.1 ), smok-
ing status (p<0.001) OR 7.7 (95% CI 3.336-17.8), major abnormal
cytology (p<0.05) OR 2.72 (95% CI 0.963-9.512) were significant
risk factors for residual/recurrent disease. However, gravidity, par-
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ity, severity of disease and positive margins were not relevant fac-
tors for the residual/recurrent disease (P>0.05). Consideration and
implementation of these predictive factors in patient surveillance
protocol will allow avoiding delayed treatment or overtreatment.

Keywords: Pap smear, colposcopy, cervical intraepithelial
neoplasia, LEEP.

PE3IOME

OIIEHKA OCTATOYHBIX MOPAKEHUM MOCJE JIE-
YEHU S HEPBUKAJBHOM HHTPASIIUTEOUAJIBHOM
HEOILITA3HUM BLICOKOM CTEIEHU TSAKECTH CIN2+

2Toroaansze T.H., 'Tkemenamsuiu B.T.,
2Amberamsuin T.Jx., 3xxopoenanze M.T.,
*Manmxraaanse K. T.

'Vuusepcumem I pysuu, Ilkona meouyunckux nayk, >Hayuonano-
nottl ckpunune-yenmp I pysuu; STourucckuil 20cydapcmeeniviil
yuusepcumem um. U. /icasaxuweunu, I pyzus

Ienbro JAHHOTO MCCIIEI0BAHMS SIBUIIACH OLIEHKA () (EKTHBHO-
CTHU IUArHOCTUYECCKHUX TECTOB, IPUMECHAEMBIX B Hal_II/IOHaJ'[bHOM
CKPUHUHT-LIEHTpe [ py3un B paMKax LIepBUKAJIbHOIO CKPHHUHTA,
U KOHCEPBATUBHOI'O JICHCHUSA MMAllUCHTOB C BbICOKOﬁ CTCIICHBIO
[IEpPBUKAIBHON MHTPAdIUTEINAIBHON HEOIJIa3uu U OIpese-
neHue (GpakTopoB-IIPEANKTOPOB PE3UIYaTbHOI0/PEKYPEHTHOTO
HOPAKCHUSL.

PerpocnexktuBHO HccienoBanbl 613 manmueHTKH, KOTOPHIM
IPOBEICHO dKCIM3UOHHOE Jedenue wmeiiku Matku (LEEP). Ilo-
CHeOl’IepaL{I/IOHHbIﬁ MOHHUTOPUHI' MMAaUEHTOB OCyLU,eCTBIlS{J'ICﬂ
nocpezacTBoM Pap Ma3ska, KOJBIOCKOIMHMYECKOTO M THMCTOJIOTH-
YECCKOT0 MCCIIEI0BAHMSI.

OmnperesieHa TMarHoCcTHYeCKast IEHHOCTh Pap Ma3ka 1 KoJib-
HOCKONMYECKOTO MCCIIEOBaHUA: JI0 JiedeHus: Pap cocTaBuil:
Se 83.4%; Sp 76.4%; PPV 72.6%; NPV76.8%; Konbnocko-
nus: Se 83.4%; Sp 69.4%; PPV 69.3%; NPV 80.6%; nocie
nevyenus Pap: Se 82.8%; Sp 92.3%; PPV 61.5%; NPV 97.3%;
Konbriockonust: Se 62.1%; Sp 80.4%; PPV 32.1%; NPV 93.4%.
HOCHQ KOHCECPBATUBHOT'O JICUCHUSA l[yCTBI/lTeJ'll)HOCTb KOJIIIO-
CKOIMMYCCKOI'0 MCCJICAOBAHUA 6]>IJ'II/I HHXKEC, UEM 0 JICUCHUS.
HOCHQ SKCIM3MOHHOTO JICYHCHU A ‘-lyCTBI/ITeJ'[bHOCTb UTOJIOTH-
YECKOT'0 Ma3Ka IpeBhIlIaia YyCTBUTCIIbHOCTb KOJIBITOCKOITHUHU.
VY 41 (18%) nauuenra nocie JedeHust 0OHAPYKEHO PE3nuy-
aJbHOC/PEKYPEHTHOE TMOpaKCHNE. YHUBAPUATUBHBINA aHAIIU3
HCCIIElyeMBIX PUCK (haKTOPOB BBISIBHI, 4TO Bo3pacT =40 ser
(p<0.01) OR 3.2 (95% CI 1.3-8.4), Tun 30HbI TpaHCHOPMAIHH
III (p<0.01) OR 5.0 (95%CI 2.1-11.5), BOBIICUEHHE DHJIO-
uepBukanbHeix kpunt (p<0.01) OR 6.2 (95%CI 2.7 - 15.1),
kypenue (p<0.001) OR 7.7 (95% CI 3.336-17.8), Bbicokas
crneneHb nurosornyeckoi atunuu (p<0.05) OR 2.72 (95%
C10.963-9.512) siBnsiroTcsl 3HAUUTEIBHBIME PUCK (hakTOpamu
0CTaTOYHbIX HopaxeHuil. KonnuecTBo 6epeMEeHHOCTH U POJIOB,
BBICOKas CIICIICHb FHCTOJ'[OFH'—[eCKOﬁ AQTUIIUU U ITO3UTHUBHBIC
Kpasi He SBJIAIOTCS IPEIUKTOPAMU PE3UIyalbHBIX TOPAKCHHUH
(P>0.05). PaccmoTpenue u BHEApPEHHUE ITUX NMPOTHOCTHYE-
CKHX (aKTOPOB B MPOTOKOJIE MOCIEICYCOHOTO MOHUTOPUHTA
HO3BOJIMT M30€XKaTh 3a103/aBIlee UM Ype3MEpPHOE JIeueHHE.
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>0 ©sbosbgdols 3Mgwodioolomgol. M@l ymmdsms
©5 33Md05OMIsms HomEgbmds,Mmgbgdiool 3mbo@oygdo
30009950 s do@ago ba@molbols dm@gmamyogdo sGo30s
(p>0.05) 56 (o@Imowegbgb Mgbowegomg®o ©obosbgdols
30900JBma @Aoly BoJBmmgdl. Jowgdgmo Jgwgagool
033g0gdgbBooom 353096900l Igmgomyydgmdols
3OmAmgmedo  Igbsdargdgemo 0dbgds  ©sgg0569d 9o
ob goEadko®dgdymo d3gMmbognmdols mogosb S0 gds.
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MN3YYEHUE BJIMSHUS TIOTPEBJIEHUA KAJIBIIUSI U BATAMHWHA D BO BPEMSI BEPEMEHHOCTH HA
COCTOSIHUE 3I0POBbSI HOBOPOJKIEHHBIX, JIEKTPOJIATHBINA BAJTAHC ITYTIOBUHHOM KPOBA

Kyas E.O.

Kommynanvnoe yupescoenue «JIyyxuti KIuHU4eCcKUtl poOUTbHBLIL OOM»,
JTb608CKUIl HAYUOHATLHBI MEOUYUHCKUT yHusepcumem um. Januna Ianuyroeo, Ykpauna

B nocnenane rogs! mHTEpEC K M3ydeHuo BuTamuHa D cyme-
cTBeHHO yBenuumicsa. CymecTByIOT HOBBIE B3ITISABI Ha 3HAUE-
HHUe BUTaMMHA D JUIs opraHn3Ma 4enoBeka W MHOTOYHCIICHHBIC
TIOJIOKUTEITHHBIC ACTIeKTHI €ro Bo3nelcTBuA [4]. Pacmpoctpanen-
HOCTH JiehHImTa BUTaMUHAa D B Pa3BHUTHIX CTpaHAX COCTABILSIET
oxono 10%, nepocrarounas obecredeHHOCTE — 50%. B Ykpanne y
nereit nedumt ButamuHa D coctamser 72-90% [2].

Jloka3aHa CBSI3b MEXIY AS(UIINTOM BUTaMIHA D 1 TOBBIMIECH-
HBIM PUCKOM Pa3BUTHUS MPEIKIAMIICHH W SKIAMIICHH BO BpeMs
0EepeMEHHOCTH, TeCTAllMOHHOTO AnadeTa, OaKTepHaIbHOTO Ba-
THHO3a, MAJIOW MacChl IPH POXKIeHHUN [4], paHHETO HEOHATab-
Horo cericuca [10], ocTpoit HHMEKIMOHHOW OPOHXOIETOYHOM
MaTOJIOTHH y HOBOPOXKACHHBIX [6,8]. B mccenoBanusax Ha xu-
BOTHBIX IPOIEMOHCTPHPOBAHO BIMSHNE AeHIINTA BUTaMUHA D
BO BpeMsi OEPEMEHHOCTH Ha Pa3BUTHE TOJOBHOTO MO3Ta IIIOAA
(YMeHbIIaeTCst KOJTUIECTBO W3BIIIHMH, UX TIIyOMHA, a TAKXKe pa3-
MepbI OOKOBBIX KeTyao4koB) [11].

Hccnenosanms, mpoBeeHHbIe B MUYNTaHCKOM YHHUBEPCUTE-
Te, mokaszainy, 94To 50% marepeit u 65% HOBOPOXKACHHBIX HMEIH
nedunuT BuTaMuHa D, X0TS OONBIIMHCTBO MaTepel MpH Iuia-
HUPOBAHUH OEPEMEHHOCTH MPHHUMAIH MTOTNBUTAMUHHBIE KOM-
eKcHl [8].

TlomoGHbIe McceIoBaHMS 10 ONIPEICICHUIO YPOBHS BUTAMH-
Ha D, mpoBo/mii y GepeMEeHHBIX M HX HOBOPOKIIEHHBIX B T. Onec-
ce B COBMECTHOM HaydHOM mpoekrte mpo¢. [ToBoposnrok B.B.,
mpod. 3emuackuit A.A., 1.M.H. Manacom [.C. OHu nokazanu,
YTO YpOBEHb BUTaMHUHA D B IyOBHHHON KPOBH HOBOPOXKICH-
HBIX JIOCTOBEPHO HIDKE, YeM Y X MaTepel, a TakxKe MPOJEeMOH-
CTPUPOBAIIM HEJOCTATOYHOCTh BUTaMuHa D y 35% wmccnemye-
MBIX MJI3JICHIIEB [2].

TpaguuuonHo ponb BUTaMMHAa D cBsi3aHa ¢ perymisuuei
kanpuuii-pocpoproro oomena [2,4,5]. Mnrepecen u Tpedy-
eT JambHEHIIero u3ydeHus BOIPOC O B3aMMOCBSI3M BHTaMHHA
D u xampimsa ¢ APYrHMH MakpOdJIeMEHTaMH (HATpHMA, KaJIHid,
XJIOp), KOTOpbIe TPUHUMAIOT yJacTHe B OOMEHHBIX Iporeccax
1 B aJlanTallii HOBOPOXKAECHHOTO peOeHKa K BHEYTPOOHOMY Cy-
mecTBoBaHUIO. COOTBETCTBEHHO, aHTEHATAIbHAsT MPO(UIAKTH-
Ka THUMOBHTaMHUHO3a D sBIseTCS BeChbMa aKTyalbHOM, TaK KaK
HACBIIMIEHHOCTh OPTaHM3Ma BUTaMUHOM D BechbMa 3HauMMa Ha
BCEX BO3PACTHBIX 1Talax pa3BUTHS UYEJOBEKa, HAYMHAS C aH-
TEHATAIFHOTO W PAHHETO HEOHATAIBHOTO NEPHOI0B. AHTEHA-
TaJIBHYIO MPO(PUIAKTHKY PEKOMEHIYIOT IPOBOUTEH B IEPHOJ C
28-32 Henenb OepeMEHHOCTH [4], HO OHa B HOPMaTHBHBIX JOKY-
MEHTax (aKyIIepCKHe U HeOHaTalbHbIE TIPOTOKONEI) B YKpanHe
HE yKa3aHa ¥ B IOJDKHOM 00beMe He mpoBoauTcs. [Toatomy 3ToT
BOIIPOC TpeOyeT JaTbHEHIIEro H3yUeHUS U PEIICHHSI.

Lensro nccnenoBaeHus SBUIOCH ONMPEICTUTH BIUSIHUE Kallb-
s ¥ BUTamMuHa D Ha TeueHne OepeMEHHOCTH, POIOB, MOKa-
3aTenu (pU3NIECKOTO PA3BUTHS MIAICHIIEB M YPOBEHB AEKTPO-
JUTOB B ITyNMOBHHHOI KPOBH: KaJbIUs, KallHs, HATPHUS, XJI0pa;
000CHOBATH 11€71€CO00Pa3HOCTh Ha3HAYECHU mpenapara «Kab-
mmit - JI; Hukomeny 6epeMeHHBIM JKEHIIMHAM C PHCKOM Pa3BH-
THSI TPEIKITAMIICHH.

Marepuan u Meroasl. Ha 6aze JIynkoro KIMHHYECKOTO
pomuibpHOTO noMa (YKpanHa) MPOBEICHO KOTOPTHOE HCCIENO-
BaHKe. B mccienoBaHne BKIIOUCHBI HOBOPOXKICHHBIE OT JKEH-
© GMN

mmH B Bodpacte 19-40 mer. Kpurepusimu BKIIOUEHHS OBLTH
HACJIEICTBEHHOCTh MO PAa3BUTHIO NMPESKIAMIICHH, AUCHYHKITHS
IUTAIIEHTHI, THUMEPTEH3NOHHBIC HAPYIICHHUS IMPU HPEIbIIYIINX
OepeMeHHOCTAX, AUG(Y3HBIH 300; KPUTEPHUSIMH HCKIIOUC-
HUA - HaTHIue (aKTOPOB PHCKA MO PA3BUTHIO HEIOCTATOUHO-
cTn BuTamMmuHa D, MHOTOMIIOAHAs OEpPEMEHHOCTH, OXKHpPEHHE,
XpoHHYECKne OOJEe3HM IMOYEeK, MEUEHOUHAs! HEJOCTATOYHOCTH,
IpHEM TIPOTUBOCYAOPOKHBIX, TTIOKOKOPTUKOHJOB, aHTHpE-
TPOBUPYCHBIX TpETapaToB, caxapHblil quadet 1 u 2 tuma. s
pelIeHns TTOCTaBICHHOH eI M3ydJall 0COOCHHOCTH TEUCHUS
OCpEeMEHHOCTH M POJAOB, OOIIEEe COCTOSIHHE HOBOPOKICHHBIX
HpH POXKJICHUH, MAacCy, MOKa3aTedn UX (HH3MIECKOTO Pa3BUTHS
U cofiepKaHWe CKTPOIUTOB (KalbIUs, Kalus, HaTPUs, XJIO-
pa) B mynoBuHHOW KpoBu. [lon HabmromeHneM Haxomminoch 60
HOBOPOX/ICHHBIX JETeH, KOTOPBIX pa3JAeiHiId Ha J[BE TPYIIIbL:
I (ocHOBHYM0) Tpymy coctaBmin 30 HOBOPOXKICHHBIX, MaTepH
KOTOPBIX BO Bpemsi GepemennocTr momydann «Kamprmit - J1,
Hukomeny», Il rpynmy (koHTponbHyr0) coctaBmimu 30 mereid,
MaTepH KOTOPHIX BO BpeMsi OEpPEMEHHOCTH BBHIY COOCTBEHHBIX
yOex)IeHN He TOMydJanu Ha3HaYeHHBIE BPAadOM IPEHapaThl
KanbpIust ¥ BUTamuHa D. B 1 rpynne Bo3pacT >keHIIMH Ha Mo-
MEHT poztoB coctaBui 29,1+3,9 rona, B KOHTPOJIEHOH TpyIIIe —
29,2+10,8 roxa, p>0,05. CymiecTBeHHBIX TEHACPHBIX Pa3INInil
MEXIy HOBOPOXKACHHBIMH 00eux rpymnm He oTrMmedeHo. Cpean
HOBOPOXKIICHHBIX OCHOBHOH Ipymnmbl Obu10 17 ManmsuukoB u 13
JICBOYCK, B KOHTPOJIBHOHU rpymme — 16 ManpuukoB U 14 neBo-
yek. HoBopoxnennsie 1 u Il rpynn He ominyanuch Mo Cpoxy
recraiya (39,14+0,36 u 39,16+3,36 Hexenn, COOTBETCTBEHHO,
p>0,05), macce npu pokaeHUH (COOTBETCTBEHHO, 3,4340,48 kr
u 3,16+0,84 xr, p>0,05). Cpennsis oueHKa 1O mKajge Anrap Ha
nepBoil MuHyTe B | rpymme coctasmuia 7,5+1,5 6anoB, Ha MATOH
MuUHyTEe — 8,6+2.4 6anna, B KOHTponbHOU rpynme 7,67+1,33 u
8,83+1,17 Gamma, coorBerctBeHHO (p>0,05). Kosdhdumment
BapHaINN IS BCEX TOJCUETOB He mpesbiman 13,5%, mostomy
TPYHIIEI HCCIIEIOBAaHUS OBUTH JOCTATOYHO OHOPOXHBIMH.

Buramnn D, Hasnagancs Bo 2-3 Tpumectpax ¢ 16 Henens Ge-
peMeHHOCTH 10 34 Heleb reCTalliOHHOTO BO3PAcTa B TCUCHUE
3-4 menens B BUne npenapara «Kampmit - [, Hukomem», onna
TabJIeTKa KOTOPOTO CONEPKUT KanbIus kapbonara 1250 wmr, 9k-
BuBasieHTHOTO 500 Mr Kambiwst, U xonekanbiudepona 200 ME,
mo 1 Tabnetke 1-2 pasa B cytku. HazHaueHne mpenaparoB Kaib-
IS PEKOMEHAYIOT [UISl MPO(MIAKTUKY MPEIKITAMIICHH U3 Pac-
4era 2 T/CYTKH B IlepepacueTe Ha HIEMEHTHBIH KalbIni, Ha4n-
Hast ¢ 16 Henens OepemenHocTH (Tprka3 MO3 Ykpaunsl Ne 676
o1 31.12.2004 «O0 yTBepKACHIH KIMHIYECKIX ITPOTOKOJIOB 110
aKyIIePCKOW M THHEKOJIOTHYECKOI TOMOIITI).

OOMmeKMMHNYeCKHe METOABI TPETyCMaTPUBAIH JETaIbHOE
M3ydeHHe aHaMHe3a, OOBEKTHBHOE KIMHHUYECKOE 00CIeoBa-
uue. [ToMHMO TPaANIMOHHOTO KIMHUYECKOTO OCMOTpa, OIle-
HHBAJIU Pa3Mepbl POAHMYIKOB U COCTOSTHUE IIBOB, COOTBETCTBHE
MAcChl 1 JUTMHBI TeJIa TeCTAllHOHHOMY BO3DPacCTYy.

CozeprxaHue 3IEKTPONUTOB B ITyIOBUHHON KPOBHU OIpejie-
JISUTH TIPY TIOMOIIH OMoXuMHYecKkoro ananmuzatopa Cobas b 221
¢upmbr Roche. Mcmonp3oBamu peaktussl S1 Rinse Solution,
Roche OMNI S u S 2 Fluid Pack, Roche OMNI S (I'epmanusi).

CraTHCTHYIECKUH aHAIN3 Pe3yIbTaTOB HCCIEIOBAHIS BBIION-
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HWIN Ha NEPCOHATIBHOM KOMITBIOTEPE C TIOMOIIBIO CTaTHCTHYE-
ckoro nakera «Statistica - 10» u mporpammsl «Microsoft Exely.
PaccuuteiBanucy cpennue BeauuuHbl (M) M cTaHZapTHbBIE
omnOku cpenHero (m). KommuecTBeHHbIE TOKa3aTeny Ui ABYX
IPYIII CPAaBHUBAJIKMCH C UCIIOJIb30BaHUEM KpuTepusi CThIOICHTA.
PasHuna npuHMManach CTaTUCTUYECKU 3HAYMMOM IIPpU ypOBHE
3HaguMocTu p<0,05 (B HEKOTOPBIX CIIy4asX YpOBEHb ObLI elie
mensle p<0,01).

Pesyabrarel m ux o0cy:kaeHue. l3ydeHue TeueHus aHTe-
HATaJbHOTO MEPHO/JA y NMAIKMEHTOB ITO3BOJIMIO BBISIBUTH HEKO-
Topble 0coOeHHOCTH. Tak, y *KEHIIMH OCHOBHOM IpyNIbl Ha-
Oiroanuch panHue recto3sl B 20% ciydaes (6 KEHIIMH), 9TO
CYLIECTBEHHO HE OTIIMYAJIOCh OT KOHTPOJIBHOH rpymnmsl - 23,3%
(7 xenmmn) (p>0,05). B T0O e Bpemsl, MO3HUE reCTO3bI PEeru-
CTPUPOBAIKCH Y 6 KEHIIUH, cpeu HUX y 2 (6,6%) 6epeMeHHBIX
ocHOBHOI1 rpynnsl U 4 (3,3%) - KoHTponbHOHU rpymis! (p<0,01).
WHbeKnus MOYENoaoBOi CUCTEMbI BO Bpemsi OCpPEMEHHOCTH
(OakTepuaNbHBI BarWHO3, IPOKKEBOU KOJIBITHT, OCCCHUMIITOM-
Has Oakrepypusi, nuenoHedpuT) HAOIIONATIUCH Yallle B KOH-
TponbHOH rpynne - 9 (30%) xenwun npotus 6 (20%), p<0,05.
VYrpo3bl npepbiBaHuss OEPEMEHHOCTH M MPEXKICBPEMEHHBIX PO-
JIOB TaK)Ke€ B KOHTPOJIBHOH TpyIirie ObUTH 3aperucTprupOBaHbI
noYTH B 2 pasza yaiie, YeM B OCHOBHOH - 9 (30%) sKeHILuH 1npo-
tuB 5 (16,6%), p<0,01. Anemun Bo II-III TpumecTpax Gepemen-
HOCTH HECKOJIbKO 4aile Habmonanuch Bo I rpymme - 9 (30%)
KEHIIMH npotus 7 (23,3%), p<0,05. Cienyer npennonoxkuTh,
YTO 3TO CBSI3aHO C MOJIOKUTEIBLHBIM BIUSIHUEM Ha KPOBOTBOP-
Hyto cucremy npenapara «Kanbuuit - I, Hukomeny. Onnaxo,
9TOT BONPOC TpeOyeT JabHEHIIero n3yYeHusI.

Tocne netanbHOTO U3yUeHHs aHAMHe3a TeUSHHUsT OEPEMEHHOCTH
YCTAHOBJICHO, YTO Marepu JeTed | rpynmbl MMenn MposiBICHUSA
OCTPOM PECITUPATOPHON MH(EKIIMH BO BTOPOM TPUMECTpEe Oepe-
menHocTH yaie — 7 (23,3%) npotus 9 (30%), p<0,05.

MHOXECTBOM ~MCCIICIOBAHUM JIOKAa3aHO IOJOXUTEIbHOE
BIIMsIHUE BUTaMuHa D Ha MMMyHHY!O cucTeMy uesnoBeka [4,60].
Peuenrtopsl ButamuHa D oOHapykeHbI B HeWTpoduiax, MOHO-
uTax, Makpodarax, T- u B-numdonurax, a Takxke amuTeInATb-
HBIX KJIeTKax [4]. OnHako, B HaIlleM ClIydae MOXKHO HPeAIoso-
JKHUTh UMEIOIIeecss UMMYHOMOYJIHPYIOLIee BIUSHIE BUTAMUHA
D Ha ypoBHE reHoma KIJICTKH, HO HOpMaiM3alus oOMeHa Be-
IIECTB B OpraHu3mMe OCpeMEHHOH MPOUCXOAMIIA MEIJICHHO, T10-
9TOMY JKCHIIUHBI | TPyIITbl MMEIH HPOSIBICHHUS BUPYCHON HH-
(dexuuu yamie, 0HAKO KIMHUYECKH OHA MPOXOHIIa HE TSHKEIIO
(HOpMasbHast WK cyO(heOpuIbHas TeMIleparypa, He3HaUUTe b
HOE IepLICHUE B ropiie, JErKuil HACMOPK) U 0€3 0CIOKHEHUH.

TaxuM 00pa3oM, pe3ysbTaTbl MPOBEICHHBIX HCCIEIOBaHUN
coBnanarot ¢ ganHbiMu Kpamnunoit JI.B. [4] o Tom, 4TO KeH-
IUHBL ¢ geduuuToM BUTaMuHa D (B HalieM HCCIeJOBaHUM
xeHIuHb! 11 rpynnsl He npuHUManu BuTaMuH D) umMerot yame
HPOSIBIICHUS ITPEIKIIAMIICUH U OaKTepHAIbHOTO BarHO3a, YT 00b-
SICHSIETCSI KOCBEHHBIM BIIMSIHUEM BHTaMUHA D Ha HOpMalIH3alHio
apTepUaIbHOTO JABJICHHUS IyTeM YMCHBIICHHUS CEKPELIMU PEHUHA,
He(PONPOTEKIMHN U IPOTHBOBOCIAIUTEILHBIM JICHCTBUEM.

YV KEHIIMH KOHTPOJIBHOM IPyHIIbI BO BpeMsi OEpEeMEHHOCTH
yamie ObUIN MPOSIBICHNUS TUIIOKATIBLIUEMIH: OOJIH B HKPOHOXK-
HBIX MBIIINAX, MBILIICYHbIC [TOJCPIHUBAHUS B HIKHUX KOHEU-
HOCTSIX - y 6 (20%) mpotus 2 (6,7%) B 1 rpynne, p<0,01. o-
Ka3aHo, 4TO mpu aeduuure BuTamMuHa D 00JIeBOH CHHAPOM
JIOBOJIBHO YacTO Pa3BUBACTCA BO MHOTUX Y4acTKax Tena,
OJIHAKO Yallle B MBIIIIAX HIKHUX KOHeYyHOoCcTel. Tak Kak BU-
TamuH D 005ajaeT npoTHBOBOCIAIMTEIIBHBIMU CBOHCTBAMH,
CHUXKCHHE €T0 META0O0JIMTOB CTAHOBUTCS MPUYUHON 00JIEBO-
ro cuHzapoma [2].
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I/ITaK, MPOBEACHHBIC UCCIICAOBAHUA TOATBEPKAAIOT TaHHBIC,
Ha KOTOpPbIX akueHTupopaia BHuManue H.B. I'puropsesa [2],
0 HEOOXOIMMOCTH TOBBILICHUS 710 1,5 T/cyT. HOpMBI HOTpE-
OsieHUsT Kasblss OepeMEeHHBIME skeHIMHaMu (PekoMeHaannu
BO3, 2013 r.), nockoneKy B I TpumecTpe k miony nocrymaer 2-3
MI/CYT. KaJIbIlUsl U3 opranu3Ma marep, a B III Tpumecrtpe mo-
TpebHocTh yBenuuuBaercs 10 250-300 mr/cyr. [2].

Ponpl myTem kecapeBa ceueHHs y OepeMEHHBIX MepBOM
IPYHIbl IPOBOJMINCH JOCTOBEPHO PEXkKe, YeM B KOHTPOJILHOM
- 5 (16,6%) cayuaeB mpotuB 9 (30%), p<0,01. Ilokazanusmu
K OIlepalii B OCHOBHOMW Ipyrie ObUTH ONEpUpOBaHHAs MaTKa
U HECOCTOSTENILHOCTh pyOLa Ha matke - 2 (6,6%) KeHIIHHBI,
no3aHue Tsokenbie rectosbl - 1 (3,3%) OepemenHas, aucrpece
wiona - 1 (3,3%) ciryuaii B coueTanuu co ci1abocThbio, KOTOpast
HE T0J1/1aBajach MEIUKAMEHTO3HOW KOPPEKIIMH, OTCIOWKA I1j1a-
ueHtsl - 1 (3,3%) nanuent. B KOHTpoIbHOI IpyIine noka3aHus
K olepanuy ObUTH MOYTH TaKHe K€, OJHAKO B JIPYroM IOCIe-
JIOBaTEIbHOM COOTHOLIEHUH: 2 (6,6%) ciydas mpexIeBpeMeH-
Hasl OTCJIO0KAa HOPMaJIBHO PACIIOJIOKEHHOM MJIaLCHThI, TO3AHNE
TSDKEJbIe TeCTO3bl - 2 (6,6%) MKEeHLIUHbBI, AUCTpecC Tuiona - 2
(6,6%) GepemeHHBIX (puc).

6,00%
4,00%
N I I
o 00s:

OTCNOAKE NABLEHTBI

TAMENbIE FECTO3bI AMCTpECC oga ONEPHPOBAHHESA MaTKE

W OCHOBHAATPYNNE M KOHTPONBHAATPYNNG
Puc. Iokasanus k onepayuu Kecepeeo ceuenue y dHCeHujuH
obeux epynn

[TocneponoBbie KPOBOTEUECHUS, NPEKAEBPEMEHHYIO OTCIION-
Ky WIM Ipeie)kaHue IUIALCHThl 4Yalle AMarHOCTHPOBAIU B
KOHTpOJbHOU rpynne — 5 (16,6%) ciyuyaes npotus 3 (10%),
p<0,05. MoXHO IPEANOIOKUTh, YTO IPUMEHEHUE NIPErapaToB
KaJIbLIUsl BIIMSUIO HAa CBEPTHIBAEMOCTb KPOBH M CHIDKAJIO YaCTOTY
reMOopparu4eckux NposBICHUM.

[MonyueHHble HAMH JAHHBIE COBIMAJAIOT C TAaKOBbIMM KBariHu-
Hoii JI.B. 0 TecHoii cBsI31 MLy Ne(HIMTOM KaJIbLHs ¥ BATAMHMHA
D 1 HeoOx0mMMOCTBIO IIPOBEICHUS KecapeBa CEUCHNs, HapyLLeHH-
€M CBEPTBIBAIOLLCH CUCTEMbI KPOBH [3].

BarunanbHble pozbl y Marepeil o0enx TpyIi UMeNH oIpe-
JIeJIeHHbIe 0COOCHHOCTH. 3aTsDKHBIE POJbI, C1ab0CTh POIOBOMA
JeATEeIBHOCTH, KOTOpasi TpeOoBajia Ha3HAYEHMs OKCHTOLMHA
C OJMHAKOBOM YaCTOTOH perucTpupoBaIuCh B 00CHX IpyIIax
(10%, p>0,05). CtpemurenbHble U OBICTPBIE POIBI Yallle Ha-
OMrofany y JKEHIIMH OCHOBHOM rpymnmsl — 5 (16,6%) npotus
2 (6,6%), p<0,05. Bo3aM0kHO, 3TO 00YCIIOBICHO TECHOM CBSI3bIO
YpPOBHsI BUTaMHHAa D C OKCHTOLIMHOM, KOTOPBIH CTUMYIHPYET
AKTUBHOCTH MaTKH [2].

OO01ee COCTOSIHHE HOBOPOXK/ICHHBIX B 00€HMX TpyHIax OblLIo
yaosierBoputenabHbIM (27 (90%) mereii I rpynnst u 25 (83,3%)
nereit 11 rpynmsl, p>0,05), B TO sxe BpeMsi B KOHTPOJIBHOI IpyIi-
ne 6,6% nereil ObUTM B TSKEIOM COCTOSIHHUM ITIPU POXKICHUH,
CBSI3aHHOM C JbIXaTeIbHBIMU MPOOIeMaMy 1 pa3BUTHEM HH(PEK-
M. B 0CHOBHOII IpyIine MIIaJEHIEB C TSHKEJIBIM COCTOSIHUEM
IpU POXKICHUM HE OTMEUeHO. TakuM oOpa3oM, MpPOBEICHHBIX
UCCIICJOBAaHUN COBNANAIOT C PE3ylbTaTaMU JPYTHX HCCIeNo-
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Bareseit [2] 0 BO3MOXHO# cBsi3u aeduimra ButamuHa D ¢ uH-
(eKIMOHHBIMY 33a00JICBAaHUAMH M MPOOJIEMaMHU JIbIXaTeJIbHOM
CHCTEMBI Y HOBOPOXKIACHHBIX.

B ocHOBHOI rpynme aereil ¢ NposBICHUSMHU 3aJIePKKHU BHY-
TPUYTPOOHOTO PAa3BUTHSI HE OTMEUYEHO, B KOHTPOJIBHOU IpyIiIe
Takux jaereit 0b110 2 (6,6%). AHANOrMYHBIC Pe3yJIbTaThl MPEJl-
crasienbl Kotosoit H.B., Crapeun A.A., Xumenko T.M., koto-
PphI€ IOKa3aIu CBA3b HEAOCTATOYHOCTH MAacChl Tejla C TUIIOKalb-
nuemueii [6].

JlocToBepHO 3HAYMMON pa3HULBI JUIMHBI T€JIa Yy HOBOPOXKICH-
HBIX OCHOBHOM M KOHTPOJILHOH I'PYIIl HE BBISBIEHO (COOTBET-
CTBEHHO, 51,34+1,66 cm u 50,74+1,16 cm, p>0,05). Bo3amoxHo,
9TO CJEAYeT OOBSICHUTH 3a/IeP)KKOil BHYTPHYTPOOHOrO pa3BH-
THSI 110 ACHMMETPHIECKOMY THITY, KOT/Ia JUIMHA TeJa OCTAaeTCsl B
Ipezienax HOpMbl IPU CHIDKEHHOM Macce Tena.

W3BectHO, uTO HapyiieHHe (GochOpHO-KaIbIIUEBOrO 0OMe-
Ha U HEJIOCTATOYHOCTh BUTAMUHA D MPUBOIAT K OCTECONEHUH,
KOTOpasi XapaKTepu3yeTcsl MOHMKEHHBIM COJCP)KaHUEM MHHe-
paJIBHBIX BELIECTB B KOCTHOM TkaHM [11], mosTtomy mpuuensHo
U3Yy4aJIi COCTOSIHUE KOCTEH ToJI0BBI, pa3Mephl pOAHUYKOB, CTpe-
JIOBUJTHOTO U JPYrux wIBoB. [Ipu ocMOTpe rosioBbl HAOIIONAIH
B OOJBLIMHCTBE Cily4yaeB jpoiuxouedanuueckyio opmy - 22
(76,67%) HOBOpPOXIEHHBIX OCHOBHOW u 18 (60%) HOBOPOX-
JICHHBIX KOHTPOJbHOU rpymiisl, p>0,05, okpyrias gopma Oblia
y BCEX MIIQJICHLIEB, POJUBIIMXCS MYyTEM KecapeBa ceueHHs - 5
(16,6%) naruenToB ocHOBHOI U 9 (30%) HOBOPOXKICHHBIX KOH-
TPOJILHOM IpyIII, peske — Opaxuonedannynas popma - 3 (10%)
JeTeli OCHOBHOM M CTOJBKO € JAeTed KOHTPOIBbHOW TIpyIIl.
Pa3zmepsl pofHUYKOB y HOBOPOXKACHHBIX OOCHX IPYHI OTIH-
yanuck: B | rpynme pasmepsl GOJNBIIOTO POAHUYKA COCTaBHIH
0,5-1 emx0,5-1 cmM, a Bo I rpynne — 0,3-2,5 cmx0,3-2,5 cm.
V¥ 3 (10%) mnazneHueB KOHTPOJIBbHOM I'PYIIBI OTMEYasIcs CHH-
JIpoM «(eTpoBOil HUIAB, a B OCHOBHOW — ToibKo y 1 (3,3%),
p<0,01. VY nereil KOHTPOJBHON IPyHIbl OBbLI OTKPBHIT MaIbli
POIHHMYEK IIPH POXKASHUU MOYTH B 2 pasa yalle, 4eM B OCHOB-
HOH rpymnne - 8 (26,67%) HoBOpokAeHHBIX IpoTB 4 (13,3%),
p<0,05. TTomoOHY TEHACHINIO MbI HAOIIOMAINH C OTKPBITHIM
10 0,3 cm cTpenoBuaHBIM BOM - 5 (16,67%) MilafeHIeB KOH-
TponbHOU rpynisl npoTus 3 (10%) MilafeH1eB OCHOBHOM IpyII-
sl p<0,05.

Ha cerogusmuuil 1eHb aKCMOMOM CUHTAETCS CBA3b MEXKIY
CTPYKTYpHO-(QYHKIIMOHAIBHBIMA M3MEHEHUSIMA KOCTHOW TKa-
HU1 ¥ JedunuToM ButamuHa D [2]. B Hammx uccrienoBaHUsX
YCTaHOBJICHA CBSI3b MEXJIy HECKOJBKO OOJIBIIMMH pa3MepamMu
OOJIBIIIOTO POAHMYKA, OTKPBITBIM MAJIBIM POJHUYKOM, OTKPBI-
TBIM CTPEJIOBUIHBIM ILIBOM, HAJIMYHEM CHUMITOMa «(eTpoBOil
LUTAIBD U OTCYTCTBUEM IpUeMa OepeMEeHHOI JKeHIINHON pe-
napara «Kanabimii - )13 Huxomeny.

I'pynnas knetka y Bcex JeTeit 00eux rpyIm uMelia IIHHpU-
4eckyto Gopmy.

KoHueHTpalyss HOHOB KalblHs BIMSCT HAa TOHYC MBbIIIILL
CKEJICTHOM MYCKYNaTypbl, y4acTBYeT B IIPOBEACHUH HEPBHOIO
B30y enus [1,3,7]. [ToaToMy MbI M3y4ali 3TH TOKa3aTelnu y
HAILMX MalEeHTOB U OOHAPY>KWIJIM, YTO MBILICYHBIA TOHYC y 4
(13,3%) neteit KOHTPOJIbHOM TpymIbl U 2 (6,67%) nereit 0CHOB-
Hol rpymnnsl (p<0,01) ObLT HE3HAYUTENBHO CHMJKEH, a JIerKas
MBIILIEYHAs] AUCTOHHS M TPEMOP KOHEYHOCTEH PerHCTPHPOBAIICS
y 1 (3,3%) nauuenra ocHoBHo# rpynmnsl u 3 (10%) nauueHToB
KOHTPOJbHOM rpynmsl (p<0,01).

Taxum obpaszom, npumeHenue npenapara «Kambuuit - I, Hu-
KoMe/» ¢ 16 Hezielib recTaliy BInseT Ha 0COOCHHOCTH TeUCHHS
OepeMEHHOCTH, POJIOB, COCTOSHE HOBOPOXK/ICHHBIX JIETEH.

AHanu3upys pe3yJabTaTbl COAEPKaHUS IEKTPOIUTOB B IIyIIO-
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BUHHOW KPOBH HAIIUX MAI[ICHTOB Mbl OTMETHJIH, YTO CPEIHHUEC
II0Ka3aTeId HMOHOB KaJbLUSA Yy JeTel OCHOBHOM M KOHTPOIIb-
HOH rpynn Obiu B mpenenax Hopwmsl (1,28+0,12 u 1,18+0,54
MMOJIB/JT COOTBETCTBEHHO), HO, €CJU B | IpyIie runokaabueMus
(<1,12 mmornb/i) Habmronanack Toibko y 1 (3,3%) peberka, To BO
II rpynme — y 5 (16,67%) nereit, p<0,01. I[Ipuuem, knHuYecKue
NPU3HAKK THITOKAIBIIHEMHUH B BUJIC TPEMOPa KOHEUHOCTEH, Mepu-
OIMYECKOTO OECITOKOMCTBA, MBIIIEYHON TUCTOHUN B COUYETAHUU C
71a00PaTOPHBIM CHIKEHUEM COICPIKAHUS KaJbLUs B ITyTTOBUHHOM
kpoBu ormedanuch y 1 (3,3%) nammeHTa OCHOBHOM Ipymiisl U 3
(10%) maumeHToB KOHTPOIBbHOM rpymms! (p<0,01).

Cpennue nokaszarenu 3HaueHui kanus y peteit I u Il rpynm
cocraBmwin 7,37+3,03 mMmons/n u 6,65+2,73 MMOIb/1, COOT-
BeTCTBeHHO, p>0,05. YV 22 (73,3%) HOBOPOXKIECHHBIX OCHOBHON
rpynnsl U 23 (76,7%) HOBOPOXKICHHBIX KOHTPOJILHON T'PYIIIbI
MOKa3aTeld MaKpodJIeMeHTa Kaiusi ObUIM B IpesesiaX HOPMBI
(3,6-6,5 MMOJIB/T), COOTBETCTBEHHO, 5,35+1,52 MMmonb/1 u
4,16+0,24 mmonb/a, p>0,05. KoauyecTBo HOHOB Kayiusi OBLIO
BbILIE HOPMBI Y 8 (26,7%) nereit ocHOBHOM rpymnmsl U 6 (20%)
JeTell KOHTPOJIBHOM Trpynmbl  (COOTBETCTBEHHO 9,9843,38
MMOJIb/71 1 8,35+1,84 mmons/i, p>0,05). Crieryet OTMETHTb, 4TO
y ZleTell, MaTepu KOTOPBIX He NIPUHUMaIHK npenapara «Kanpuit
-1, Hukomen», mokasaresnm Kajius OBLUIN HUXKE.

KivHu9ecKuX MpU3HAKOB TUIEPKAIUEMUH B BHIC MBIIICYHOMN
c11aboCcTH Y HOBOPOXKICHHBIX He HaOmonaiuce. [Toatomy, rurmep-
KaJMEMHUIO BO3MOXKHO OOBSICHUTD Je(eKToM 3a00pa IyHOBUHHON
KPOBH (MEXaHUYECKOE BBIIABIMBAHKE U, COOTBETCTBEHHO, Pa3py-
ILICHHE KJIETOK C BEICBOOOKICHUEM BHYTPUKIETOUHOTO KAJIHS).

W3yueH ypoBeHb OCHOBHOIO KaTHOHA BHEKJICTOUHOM KUIKOCTH
HAaTpUs B IyIOBUHHOM KpoBH. HOpMAaIbHBIMU CUMTAIOTCSI TTOKa3a-
Tenu Hatpust 135-145 maks/i1. CpeiHue 3HAYCHUS €T0 COICPIKAHMS
B ITyIIOBUHHOH KpoBH HOBOpO)kAeHHbIX | u 11 rpymi cymecTBeHHO
HE OTIMYaJIMCh U cocTasisuid 132,4+17,1 moks/n u 136,33+8,07
M3KB/J1, COOTBETCTBEHHO, p>0,05. [IpuBickaeT BHUMaHUE, 4TO 15
(50%) nmereit ocHOBHOI rpynmsl ¥ 9 (30%) MiageHLEB KOHTPOIIb-
HOU MMEJTH THIIOHATPEMHIO (COOTBeTCTBEHHO 126,96+8,03 MIKB/I
1 126,73+5,67 M3KB/T), XOTS KIMHHYCCKHX CHMIITOMOB T'MIIOHA-
TPUEMHUH HE HAOJIONANOCH.

W3BecTHO, YTO AMETa C TMOBBIIMICHHBIM COIACPKAHUEM HATPHS
YBEJIMYMBACT BBIBEACHUE Kaibplusl M3 opranusma [3,4,6,7]. I'u-
HOKaJIbIIMEMUST codeTaercst ¢ runepHarpuemueii [7]. Io namemy
MHEHHIO, TUIIOTETUYECKH, TaKHEe Pe3y/IbTaThl CBA3aHbI C HapyIle-
HHUEM CEKpeLMM aHTUANYPETUYECKOTO I'OPMOHA BCJIEACTBHU PO-
JIOBOTO CTpecca Win OCTpoi acukcun. MTak, CBI3M HapyLIeHUs
KOJINUECTBA MOHOB HATPHUSI C THIOKAIBIEMHEH HE OTMEUEHO.

VYpoBeHb XJ10pa B IyIOBUHHOM KPOBH ObUI B IIpe/iesiax HOPMBI
(nopma 98-107 mmous/n) B I u Il rpynmax (102,8443,7 MmMoib/n
u 104,13+11,8 mmoms/i1, p>0,05).

Wrak, Mexay cpeqHUMH YpPOBHSMH MaKpO3JIEMEHTOB (Ha-
TP, KaJIUsl U XJI0pa) U KaJbIIUEM B MYTTOBUHHOMN KPOBU CTATH-
CTUYECKH 3HAYUMOM CBSI3M HE OOHAPYKEHO.

BroiBoabl.

1. Tlpumenenune npenapara «Kampumii - JI, Hukomen» co
BTOPOTO TpUMECTpa OEPEMEHHOCTH TOJIOKHUTEILHO BIHMSCT Ha
TeUeHUE OEPEeMEHHOCTH, POJIOB, COCTOSIHUE HOBOPOKICHHBIX.

2. Jdebuuut kanpiust 0ojee BBIPAKEH Y HOBOPOXKICHHBIX,
MaTepu KOTOPBIX BO BpeMsi OEPEMEHHOCTH He TIPUHUMAITH TIpe-
napar «Kanpuui - JI, Hukomen, 1 co4eTaeTest ¢ OTKPBITHIM Ma-
JIBIM POIHHYKOM, HECKOJILKO OOJIBIIIMMHU pa3MepamMu OO0JIbIIOro
POMHUYKA, CHHIPOMOM «(HETPOBO# IIISAIIBI».

3. Ilpumenenune ButamuHa D co Broporo Tpumectpa Oepe-
MEHHOCTH HE BJIMSCT Ha COJCPIKAHME KaJIUsl, HATPHSI U XJlopa B
IIyIIOBUHHOM KpOBH.
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4. IlomyuyeHHble B pe3ysbTaTe HPOBEIEHHOIO HCCIICOBAHUS
JIaHHBIC UMEIOT IPAKTUYCCKOC 3HAYCHUE U MOT'YT CTaTb OCHOBOM
JUI pEKOMEHIallMK Ha3HAYCHMS ITPENapaToB KaJlblUA U BUTaMUHA
D co Broporo TpumMecTpa 6epeMEeHHOCTH.
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SUMMARY

STUDY OF THE INFLUENCE OF CALCIUM AND VITAMIN
D PRESCRIPTION DURING THE PREGNANCY PERIOD
ON THE STATE OF NEWBORNS’ HEALTH AND ON THE
ELECTROLYSITE BALANCE UMBILICAL CORD BLOOD

Kulia O.

Maternity Hospital of Lutsk; Lvivsky National Medical University
by Danilo Galitsky, Ukraine

The main aim of our research was to explore influence of calcium
and vitamin D on pregnancy, childbirth, qualities of babies’ physi-
cal development and on the level of their electrolytes in umbilical
cord blood: calcium, potassium, sodium, chlorine, and to justify the
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reasonability of prescription the medicine «Calcium - D, Nikomed™
to pregnant women with the risk of pre-eclampsia development.

Sixty newborn babies were under the research, which were
divided into two principal groups: to the major group entered
30 newborn babies, whose mothers were getting the medicine
«Calcium - D, Nikomed”. To the second control group entered
30 another newborn babies, whose mothers were not receiving
the mentioned vitamin-medicine.

In the process of research it was defined, that in the first group of
respondents the ghettoizes and threats of abortion were observed
two times less often. Another dangerous consequences like infec-
tions of the genitourinary system, anemia, placental detachments,
postpartum bleedings occurred 1,5 times less often.

The defined connections between the size of the great feather,
the opened small feather, the arrowhead, and existence of felt-hat
syndrome, breath problems and the application of the “Calcium
- D, Nikomed” were found and confirmed.

The average content of calcium ions in newborn babies from
both groups was inside the norm, thought hypocalcaemia in the
first group occurred more seldom. The average levels of sodium,
potassium and chlorine between the described groups showed the
absence of any statistical differences.

The conducted research allowed us to make the conclusion:

1. The usage of «Calcium - D, Nikomed” during the second
trimester has the positive influence on the course of pregnancy,
childbirth, the state of newborns.

2. The calcium deficiency was expressed more significantly in the sec-

ond control group of women, which were not taking in “Calcium - D,
Nikomed” during the pregnancy and associated with the opened small
feather, larger sizes of big feather, existence of felt-hat syndrome.
3. The usage of “Calcium - D, Nikomed” during the second tri-
mester of pregnancy doesn’t play role in the content of potassium,
sodium and chlorine in the umbilical cord blood.

4. The results we obtained are of practical importance and can be-
come the basis for recommending the appointment of calcium and
vitamin D preparations from the second trimester of pregnancy.

Keywords: newborns, umbilical cord blood, electrolyte con-
tent, «Calcium - D, Nikomed».

PE3IOME

MU3YYEHUE BJIUAHUS IOTPEBJIEHUSA KAJIBIIUS 1
BUTAMUHA D BO BPEMSI BEPEMEHHOCTHU HA CO-
CTOSTHUE 310POBbsSI HOBOPOXKJIEHHBIX, JJIEK-
TPOJIMTHBINA BAJIAHC TYIIOBUHHOM KPOBU

Kyas E.O.

Kommynanonoe yupescoenue «JIyyxutl Kaunuueckuil poouibHblil
oomy, JIb8OGCKUI HAYUOHANLHBIN MEOUYUHCKUL YHUBEPCUMEM
um. [anuna I'anuyrkoeo, Yxpauna

Llenbio WCCIeOBaHMS SIBIICS AHAIM3 BIMSHUS [OTpPEOIeHHUs
KaJblusl U BUTaMuHa D Ha TeueHue OepeMEeHHOCTH, POZIOB, TOKa3a-
TeNM (PU3UYECKOTO PA3BHUTHSI MIIAJICHIICB U YPOBEHb ICKTPOINTOB
B ITyTIOBUHHON KPOBU: KaJIbLWSI, KAJIs, HATPUS, XJI0pa, 000CHOBATh
11e716C000Pa3HOCTh HasHaueHus Tpenapara «Kasbuwii - /I, Huxomer»
OGepeMEHHBIM KEHILMHAM C PHCKOM Pa3BUTHS NPE3KIIAMIICHH.

IMon HaOmroneHreM Haxomuinoch 60 HOBOPOXKICHHBIX JETEH.
Jletu ObLM pa3ziesieHb! Ha IBe MPYIIIBL: | 0CHOBHYIO IpyIITy cOoCTa-
BUIM 30 HOBOPOXKAEHHBIX, MaTEPH KOTOPBIX BO BpeMsl OepeMEHHO-
cru nonyyani «Kansuuii - 1, Hukomeny, I konTposbHyo rpymiy
- 30 nmereii, MaTepH KOTOPBIX IIpenapara He MOIyqalli.
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O6Hapy»xwH, u4to B | rpyrine B 2 pasa peske HaOMOIaUCh TTO3HNAC
IeCTO3bI, YIPO3bI MPEPBIBAHKS OSPEMEHHOCTH U MPEKICBPEMEHHBIX
PporoB, B 1,5 pasza peke HHPEKIIMH MOYCTIONOBOM CHCTEMBI, & TAKKEe
AQHEMHH, OTCJIOMKA TUIAIICHTBI, TTOCIIEPOIOBbIE KPOBOTCUCHHS, POJIbI
IyTEeM KecapeBa CedeHHs, 4eM skeHIuH 11 rpymmsl.

YcraHoBieHa KOPPEISIKS MKy pa3MepaMu OOJIBILIOT0 poji-
HWYKaA, OTKPBITBIM MaJIbIM POAHUYKOM M CTPECJIOBUIHLIM IIIBOM,
HaJIM4MuEM CHUHIApOMaA ((d)CTpOBOﬁ HUIAIIBD?Y, JAbIXaTCJIbHBIMH
npobieMamMu, NpOsBICHUEM HH(QEKINH Y HOBOPOXKICHHBIX M
IpUEMOM BO Bpems GepemennocTu npenapara «Kanbuui - J1,
Huxomeny.

CpeHue rmokas3aresy CoAep KaHuss HOHOB KaJlbLus y aeteid |
u Il rpynn Haxonuiuch B Ipenesax HOpMbI, OHaKo, B I rpymnme
rUIoKaJbIUeMusl HaOJroanach peske. Mexay CpeIHUMH ypOB-
HAMHA HATpUs, Kajvs, XJiopa U KaJlbIus B HyHOBHHHOﬁ KpOBHU
CTaTHCTUYECKH 3HAYMMOIT CBSI3U HE 00HAPYIKEHO.

IIpoBeneHHOE HCCIeI0BaHKE TIO3BOIMIIO 3AKIIFOUNTh, YTO:

1. Tlpumenenue npenapara «Kanpuuit-J1, Hukomen» co Broporo
TpuMecTpa OEpeMEHHOCTH IOJIOXKUTEIBHO BIUSIET HA TEUCHHE
OEpPEeMEHHOCTH, POIOB, COCTOSHIE HOBOPOXKICHHBIX.

2. Neduuut xanbuust 0oj1ee BBIPAXeH Y HOBOPOXKICHHbIX, MaTe-
PH KOTOPBIX BO BpeMsi OCpEeMEHHOCTH HE IPUHUMAIK Ipenapar
«Kanpiuii - )13 Huxomen» u coueraercs ¢ OTKPBITHIM MajlbIM
POIHUYKOM, CHHIPOMOM «(ETPOBOI IIISIIBDY, HECKOIBKO yBE-
JINUEHHBIMHU pa3MepaMy OO0JIbIIOr0 POAHUYKA.

3. [lpumenenun Butamuaa D co BToporo Tpumectpa GepemeH-
HOCTH HE BJIMACT HA COACPIKAHUEC KaJlus, HATPUs, XJiopa B HyHO—
BUHHOW KPOBH.

4. IloiyueHHble B pe3ysbTare NPOBEICHHOTO MCCIIECA0BAHUS JaH-
HBIC UMECIOT IMPAKTUYCCKOEC 3HAYCHUE U MOFyT CTarb OCHOBOi/'I JUIA
PEKOMCHAAUN HA3HAYCHMA TIpEraparoB KajlblLMsad U BUTaMHHA D
€O BTOPOTO TPUMECTPa OEPEMEHHOCTH.
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LAPAROSCOPIC LATERAL PANCREATOJEJUNOANASTOMOSIS IN TREATMENT
OF CHRONIC PANCREATITIS: REPORTING THE FIRST EXPIRIENCE IN UKRAINE

Mikheiev 1.

SI Zaporizhia Medical Academy of Post-Graduate Education Ministry of Health of Ukraine,
Department of Surgery and Minimally Invasive Technologies, Ukraine

Chronic pancreatitis (CP) is a disease of the pancreas in
which recurrent inflammatory episodes result in replacement
of the pancreatic parenchyma by fibrous connective tissue.
This fibrotic reorganisation of the pancreas leads to progressive
exocrine and endocrine pancreatic insufficiency [1]. Patients
with End Stage CP typically struggle with pain relief, stigma-
tization, unemployment, and depression and often have among
the worst quality of life measures for any chronic disease [2].
Progression of CP an increased risk of pancreatic cancer [3].
Almost all treatment options for CP aim to combate pain, and
only surgical interventions that have more pronounced and
long lasting effect compared with, for example, endoscopic
interventions, are most effective [1,4]. Laparoscopic surgical
procedures today due to technological progress are actively
used and implemented in pancreatic surgery, but their use
in CP remains insufficient. The first report on the successful
implementation of laparoscopic lateral pancreatojejunostomy
(LLPJS) was made by Kurian and Gagner in 1999 [5]. Today
there is a small number of reports on the successful imple-
mentation of the LLPJS, with the largest number of operations
12 and 17 among two surgeons [6,7]. The number of LLPJS
performed in other surgeons, according to these publications
by 2015, together did not exceed 50 operations [8-11]. But as-
sessments of the relevance and feasibility of LLPJS are limited
by an abundance of publications and very controversial among
known pancreatic surgeons.

Material and methods. For the period 2016-2018, four at-
tempts were made by the LLPJS on the basis of the Department
of Surgery and Minimally Invasive Technologies, which was 16%
among all patients with CP operated during this time. Among
them were two women and two men, the average age was 42,6
years. Inclusion criteria were patients with CP disease without
enlargement of the head of pancreas and dilatation of the main
pancreatic duct over 10 mm (mean diameter 12,8 mm) and the
presence of concernments only in its lumen, without biliary and
portal hypertension.

Surgical technique. Position of the patient on the operating
table on the back with dilated legs. The operating surgeon was
located from the beginning between the legs of the patient, the
assistants are on the right and on the left, then at the stage of
formation of pancreatojejunoanastomosis on the right, and the
cameramen is between the legs of the patient. The inclination
angle of the operating table during the operation was changed
for greater convenience of the surgical team and better access
to the area of interest. The first trocar is set slightly below the
navel after reaching the pressure in the abdominal cavity 12-14
mm Hg. In addition, two troacar mounted on the right and one
or two to the left of the navel (Fig. 1) were additionally fanciful.

The lesser sac was opened with the aid of an ultrasound dis-
section device Sonicsion, the stomach was lifted upward, the
pancreas was identified, then punctured (Fig. 2), and the opening
of the main pancreatic duct from the isthmus to the body using a
monopolar hook was performed (Fig. 3).
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Fig. 1. Portplacement for Laparoscopic Lateral Pancreato-
jejunostomy

Fig. 3. Appearance of the main pancreatic duct (indicated by
an arrow)

Concrements were removed from the main pancreatic duct.
Using the stapler, Endo GIA 60 (blue cassette) the small intestine
at a distance of 20 cm from the ligament of Treitz (Fig. 4) was
intersected, and its detachable part was carried through a hole
in the mescolon to the pancreas. With the help of barbed suture
V-lok 2-0 length of 30 cm we formed longitudinal pancreato-
jejunoanastomosis with a single-row continuous suture (Fig. 5).
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Fig. 4. Intersection of the small bowel stapler Endo GIA 60

At the expense of the Stapler, Endo GIA 60 (blue cassette)
was formed by jejunojejunostomy (Roux-loop), the hole after the
stapler was sutured with a single-row suture V-lok 2-0 15 cm. For
all patients cholecystectomy with separate clumping of the bladder
duct and artery was performed. The operation was completed by
drainage of the abdominal cavity and sewing of the ports.

Results and their discussion. The Table shows the results of
operations.

With four attempts, the total laparoscopic operation was per-
formed in 2 patients. In 2 patients, a conversion was made: in one
case, due to uncontrolled bleeding from the pancreas, in the other
- because of the inability to find the main pancreatic duct. It is pos-
sible to avoid conversion by using intraoperative ultrasound. The
average transaction time was 207 minutes. The post-operative stay
was an average of 9 days, and the average follow-up observation
period was 15 months. One patient was observed to have a flow
of bile by drainage up to 4 days, which spontaneously stopped.
There were no pancreatic fistulas and fatal cases. All patients in the
long-term outcome noticed pain disappearance and weight gain.
According to the questionnaires SF-36 and EORTC BCH there
was a significant improvement on functional scales, one patient
even became pregnant and gave birth to a child.

Until recently it was believed that lateral pancreatic pan-
creato-jejunal anastomosis was emerged from the arsenal of
surgical operations in the CP due to a high percentage (up to
15-40%) of unsatisfactory results, the spread of duodenum-
preserving resection of the pancreas and the emergence of other
mechanisms for explaining pain other than central pancreatic
duct hypertension [12].

Fig. 5. Formation of laparoscopic lateral pancreato-jeju-
nal anastomosis

But there is a group of patients on the CP, which shows a fairly
simple operation. These are patients with an enlarged major
pancreatic duct without enlarging the pancreas head [1, 13].
Moreover, 1 retrospective single-centered studies in the Freiburg
University Clinic, which included 224 patients, showed that a
higher survival rate of post-operative pain was noted when the
duration of the disease was over 3 years [14]. Therefore, even
in recent guidelines, understanding and treatment of chronic
pancreatitis pain reveal that existing data on the timing of surgi-
cal treatment in patients with CP suggests early surgery, that
is, within the first 2-3 years after the diagnosis or the onset of
symptoms [1]. It is precisely for the «early surgery» with CP that
the implementation of LLPJS is optimal. Elimination of central
pancreatic hypertension can hold back the progression of CP,
prevent the development of irreversible changes in parenchyma
and the inclusion of other mechanisms of pain development,
such as intraparenchymal hypertension, perineural infiltration
and hypertrophy of nerve fibers [15].

Unfortunately, the situation with patients with CP is such that
they have to address to a pancreatic surgeon after prolonged
exhausting treatment with substitute enzyme preparations, after
endoscopic or symptomatic operations. Therefore, the selection
of patients, which is possible to perform LLPJS is extremely dif-
ficult. The LLPJS itselfis a technically uncomplicated procedure
with sufficient laparoscopic surgery skills.

Conclusions

1. Laparoscopic surgery in the treatment of chronic pancreatitis
is not widespread, but attractive and opens up new opportunities
for “old methods”.

Table. Results of laparoscopic lateral pancreatojejunoanastomosis

Number of patients 4
Successful total LLPJS 2
Conversion 2

Duration of operation

175 and 240 min

Intraoperative blood loss

50 and 120 ml

Mortality

Complications

1 (grade II by Clavien-Dindo)

Duration of stay in hospital

7 and 15 days

Follow-up

20 and 10 months
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2. Laparoscopic lateral pancreatojejunostomy is a safe, ef-
fective and expedient operation, especially with “early chronic
pancreatitis” without enlarging the head of pancreas, but requires
a strict selection of patients and further research.
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SUMMARY

LAPAROSCOPIC LATERAL PANCREATOJEJUNO-
ANASTOMOSIS IN TREATMENT OF CHRONIC PAN-
CREATITIS: REPORTING THE FIRST EXPIRIENCE IN
UKRAINE

Mikheiev 1.

SI Zaporizhia Medical Academy of Post-Graduate Education
Ministry of Health of Ukraine, Department of Surgery and Mini-
mally Invasive Technologies, Ukraine

Surgery is a more effective option for pain relief in chronic
pancreatitis. It relates to those patients who don’t have an increase
in the head of the pancreas, and there is only dilatation of the
main pancreatic duct, a good results can give the performance of
laparoscopic lateral pancreatojejunostomy.

Four attempts of laparoscopic lateral pancreatojejunostomy
were made in patients with early chronic pancreatitis without an
increase in the head of the pancreas. There were two females and
two men and average age was 42,6. The indications for surgery
in all patients was abdominal pain and dilatation main pancreatic
duct (the average diameter was 12,8 mm). We used five-port
technique. After opening omental bursa, we found, punctured
and opened the main pancreatic duct. Then, using a two linear
staplers Endo-Gia 60 to handle the jejunum loops by Roux-en-Y.
We we performed single-row longitudinal pancreatojejunostomy
with barbed-suture V-Loc.

We had two conversion to open surgery, because of the inabil-
ity to find the main pancreatic duct and bleeding. The average
operation time was 207 minutes. Post-operative stay was average
9 days and on median follow-up of 12 month. Post-operatively,
there were no major morbidity and nil mortality. All patients had
complete pain relief and significant weight gain.

Laparoscopic longitudinal pancreaticojejunostomy is safe, ef-
fective and feasible, especially with “early chronic pancreatitis”
without an increase in the head of the pancreas.

Keywords: chronic pancreatitis, laparoscopic lateral pancre-
aticojejunostomy.

PE3IOME

JIAITAPOCKOITNYECKASI JIATEPAJIbHASI IAHKPEA-
TOEIOHOCTOMMUS ITPU XPOHUYECKOM ITAHKPEA-
TUTE. COOBIIEHHUE O IIEPBOM OIIBITE B YKPAUHE

Muxeen 10.A.

Tocyoapcmeennoe yuepescoenue "3anopoxicckas MeOuyuncKas
akaoemust noCIeounIomHo2o 0opazoséanusi Munucmepcemea 30pa-
sooxpanenus Yxpaunwt", kagheopa xupypeuu u Marouneazu6HvIx
mexHonoaul, Ykpauna

Xupyprust sBisiercst 3QGEKTHBHBIM CIIOCOOOM KYITHPOBAHHS
0011 IIpu XpOoHMUYECKOM ITaHKpearute. [Tpu neHTpansHoi maHkpe-
aTUYECKON TUMEPTEeH3UH 0e3 YBEINUCHHUSI TOJIOBKH MTODKEITY104-
HOI1 JKeJIe3bl XOPOILIKEe Pe3yJIbTaThl BHISIBICHBI IIPH POBEICHUH
JIAIIAPOCKOITMYECKON TIPOJIOJILHON TAHKPEATOCIOHOCTOMHMH.
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YeTbIpe J1arapoCKOIMYECKHe MPOROIbHbIE ITAHKPEATOCFOHOCTO-
MUH BBITIOJIHEHBI TALMEHTaM C PAHHUM XPOHUYECKHUM ITaHKPEaTHTOM
0e3 yBEJIMYCHHUS TOJIOBKH TTOKEITY/I0UHOM JKeie3bl (J1BE )KSHIMHBI
U JIBOC MY)XXYHH), CpeiHni Bo3pact - 42,6 rona. [TokazanusiMu K
oIepanuy y BCeX MalUeHTOB ObUIN 00JIb B )KMBOTE, PAaCIIMPEHUE
IJIABHOT'O ITAHKPEATUYECKOTO IIPOTOKA, CPETHUI IUaMETp COCTABHII
12,8 Mm. Mcnionb3oBaHa nATUIOPTOBAs TeXHUKA. [loce oTKpbITHS
CaJIbHUKOBOM CyMKH HICHTU(ULIMPOBAIN U ITyHKTUPOBAIY IJIaB-
HbII MaHKPEaTHYECKUH MPOTOK € €ro JaJbHEHUIINM NPOJIOIbHBIM
paccedeHueM. 3aTeM ¢ IOMOLIBIO JBYX JIMHEHHBIX CTEILUICPOB
Endo-Gia 60 ¢popMrpoBay H30IHPOBAHHYIO NMETIIO TOIIEH KHIIKH
1o Roux-en-Y, rociie 4ero BBIOIHSIN OIHOPSAHBIA POJOIbHBIHN
MAHKPEaTOCIOHOAHACTOMO3 C HOMOMIBI0 HUTH V-Loc.

BButy HeBO3MOXHOCTH OOHAPYKUTb IVIaBHBII TAHKPEATHIECKUIL
IIPOTOK 1 O6I/lJ'll)HOl'0 KPOBOTECUYCHHA OTMEHAJIUCH JIBE KOHBEPCUH Ha
OTKpBITYIO oneparuio. CpeznHee Bpemst oneparuu - 207 munyT. [1o-
CJIeONIepPAOHHOE MPEObIBAHUE B OOJILHUIIE COCTABUIIO, B CPEITHEM,
9 nueit, a follow-up HaGmonenue - 12 mecsies. B nocneoneparu-
OHHOM IIEPHOJIE CIIyYaeB JETAIBHOCTH He OTMeUeHO. JJoCTHrHyTO
TOJTHOE KyITMPOBAaHHE OO0JIEBOTO CHH/POMA 1 3HAYMMOE YBEJIMICHHE
Macchl Tela.

B pesysbrare IpoBeIeHHOT0 UCCIISI0BAHHUSI aBTOPAMH JIeIaeTCsI
BBIBOJI, YTO JIAIIAPOCKOITMYECKas JlaTepajibHas HaHKPEaTOSIOHO-
CTOMUS SIBJISITCs1 Oe3011acHo, 3 GeKTUBHOIT poleLypoii, 0co-
OEHHO NPH paHHEM XPOHUYECKOM ITaHKPeaTnuTe 0e3 YBeITHYCHUs
TOJIOBKH TTODKEITYA0YHON JKeIIe3bl
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EFFECT OF AGE AT DIAGNOSIS ON THE PROGNOSES IN FEMALE BREAST CANCER PATIENTS IN GEORGIA

'Vashakidze N., *“Mebonia N., 'Gvamichava R.

!Thilisi State Medical University; *National Center for Disease Control and Public Health of Georgia

Breast cancer (BC) survival is associated with many prognos-
tic factors, such as tumor stage and size, histological grade, lymph
node status, estrogen receptor status, and the effectiveness of treat-
ment. Significant patient characteristics that could affect BC sur-
vival include age at diagnosis and presence of comorbidity. How-
ever, numerous studies have reported data about the effect of age on

survival, and the results have been conflicting, this issue is still con-
troversial [5,7]. In addition, not only survival, but also the role of
different prognostic factors can vary according to age at diagnosis.
The results of previous statistical analysis, which is given in
the table 1, showed that, in Georgia BC diagnosed among older
women (60 years and over) had a higher hazard of death [12].

Table 1. Age at diagnosis of patients included in the study and Hazard Ratio (HR) for Mortality

Age at diagnosis n (%) HR (95% CI) p-value
cancer diagnosed under 41 years of age 380 (9.9%) reference
cancer diagnosed between 41-59 years of age 1907 (49.5%) 1.45 (1.02-2.04) 0.04
cancer diagnosed 60 years and over 1565 (40.6%) 2.40 (1.70-3.39) 0.00
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The aim of the present study was to describe prognostic fac-
tors of BC survival in relation to patient’s age at diagnosis.

Material and methods. Cox proportional hazard regression
model was constructed to analyze the effect of age at diagnosis
on patients’ survival. The data for analysis was extracted from
the national population-based cancer registry. All women aged
<80 years, diagnosed from 2006 to 2015 with invasive BC and
included in the population-based cancer registry database, were
eligible for inclusion in the analysis. We divided patients into
the following three groups: a young group (under 41 years), a
middle age group (41-59 years), and an elderly group (60 years
and over) to investigate the correlation between age at diagnosis
and hazard of mortality. We estimated hazard (mortality) ratio
and 95% of confidence interval (95%CI) among the patients,
who were diagnosed at different age and had dissimilar tumor
characteristics, such as stage at diagnosis and histological
grade. In addition, the hazard ratio was assessed in relation
with radio and chemotherapy usage status. In estimation of
hazard ratio, the patients under 41 years were selected as a
reference group. Survival was calculated from the date of di-
agnosis until the date of death or the date of last follow up
visit. The cut-off point of data for the survival analysis was
set at December 31ST, 2016. Patients who were alive after
the cut-off date were considered as censored. High risk of
death was defined as a mortality of BC patients within 5 years
after diagnosis. Data were analyzed using Statistical package
of Epilnfo version 7.

Results and their discussion. Total number of BC cases en-
rolled in the study is 3852. Table 2 summarises tumor character-
istics and treatment status of patients with BC by age at diagno-
sis. There were some age-specific differences in almost all the
variables of interest: for example, 53.3% of patients aged un-
der 41 years were detected at early stages (the first and second)
compared with 46% in patients aged 41-59 years, and 45% in
patients aged >60 years old. Younger women were more likely

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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to have histologically poorly differentiated tumor; it was 42%,
35%, and 31% in patients aged under 41 years, 41-59 years, and
over 59 years old accordingly. Proportion of BC patients, who
receive surgical treatment is high and approximately the same
despite of age at diagnosis, but utilization of radio and chemo-
therapy was lower among older women (Table 2).

Figures 1 and 2 represent utilization of radio and chemo-
therapy by age of patients and stage of disease at diagnosis:
application of radiotherapy under 41 years for tumors, de-
tected at first, second and third stages is >50%, while among
patients 60 years and over it is low and varies from 26 to
30%. In addition, after 59 years proportion of patients who
receive chemotherapy, is lower in comparison with other age
groups for any stages of tumor.
stage unknown e

stage fourth S

stage three

stage two

stage one

10 20 30 40 50
below 41 41-59 yy  m 60 years and over
Fig. 1. Utilization of radiotherapy by age of patients and stage

of disease at diagnosis

stage unknown

I
stage fourth
stage three
stage two
stage one
10 20 30 40 50
below 41 41-59 yy  m 60 years and over

Fig. 2. Utilization of chemotherapy by age of patients and stage
of disease at diagnosis

Table 2. Tumor characteristics and treatment of patients with breast cancer by age group (total number of patients: n=3852)

Age at diagnosis (in years)
Factors
under 41, n (%) 41-59, n (%) 60 years and over, n (%)
number of patients 380 1907 1565
stage at diagnosis
first 75 (19.3%) 285 (15%) 186 (12%)
second 129 (34%) 596 (31%) 511 (33%)
third 102 (27%) 547 (29%) 441 (28%)
fourth 63 (17%) 345 (18%) 300 (19%)
unstaged 11 (2.7%) 134 (7.1%) 128 (8.2%)
Histological grade
well differentiated 20 (5.3%) 55 (2.9%) 40 (2.8%)
moderately differentiated 134 (35%) 701 (37%) 553 (35%)
poorly differentiated 159 (42%) 675 (35%) 482 (31%)
undifferentiated 0 (0%) 7 (0.4%) 3(0.2%)
unknown 67 (18%) 469 (25%) 487 (31%)
Treatment*
radio-therapy 180 (47%) 711 (37%) 397 (25%)
chemo-therapy 175 (46%) 860 (45%) 589 (38%)

*note.: some patients received bot
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Table 3. Hazard (mortality) ratio of breast cancer patients according to age at diagnosis,
tumor stage, histological grade, and treatment

Factors n (%) HR (95% CI) p-value
stages
first stage
cancer diagnosed under 41 years of age 75 reference
cancer diagnosed between 41-59 years of age 285 0.77 (0.21-2.81) 0.43
cancer diagnosed at 60 years and over 186 0.54 (0.12-2.45) 0.70
second stage
cancer diagnosed under 41 years of age 129 reference
cancer diagnosed between 41-59 years of age 596 2.43 (0.88-6.74) 0.09
cancer diagnosed at 60 years and over 511 2.84 (1.02-7.95) 0.05
third stage
cancer diagnosed under 41 years of age 102 reference
cancer diagnosed between 41-59 years of age 547 1.04 (0.58-1.89) 0.89
cancer diagnosed at 60 years and over 441 1.78 (0.99-3.22) 0.06
fourth stage
cancer diagnosed under 41 years of age 63 reference
cancer diagnosed between 41-59 years of age 345 1.50 (0.91-2.5) 0.12
cancer diagnosed at 60 years and over 300 2.71 (1.64-4.49) 0.0001

Histological grade

well differentiated

cancer diagnosed under 41 years of age

20

cancer diagnosed between 41-59 years of age

55 .
very small sample size

cancer diagnosed at 60 years and over

40

moderately differentiated

cancer diagnosed under 41 years of age 134 reference
cancer diagnosed between 41-59 years of age 701 1.09 (0.58-2.06) 0.79
cancer diagnosed at 60 years and over 553 1.09 (0.59-2.02) 0.78
poorly differentiated
cancer diagnosed under 41 years of age 159 reference
cancer diagnosed between 41-59 years of age 675 1.47 (0.85-2.55) 0.17
cancer diagnosed at 60 years and over 482 2.78 (1.61-4.80) 0.0003
treatment
no radio-therapy 1.33 (0.96-1.86) 0.09
no chemo-therapy 1.32 (1.02-1.71) 0.04

In a given sample for breast cancer cases detected at the first
stage hazard of mortality decreases with age; However, if cancer
detected at the second, third, or fourth stages the risk of mortal-
ity is the highest among the patients 60 years and over. More-
over, the risk ratio is statistically significant for cancer cases
detected at the second and fourth stages. The analysis revealed
that poorly differentiated cancer has the worst outcome among
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elderly (60 years and over), while moderately differentiated can-
cer survival is not related with patients’ age during detection
of cancer. We were not able to evaluate the hazard of mortality
of well differentiated cancer according to the age of detection
because of small number of patients. In addition, absence of a
radio or chemotherapy treatment is associated with increased
hazard of mortality.
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The relationship between patient’s ages, patient’s other char-
acteristics, treatment, and prognosis in women breast cancer is
complex [1]. In general, survival of young women with BC dif-
fers from that of their older counterparts. BC cases, detected in
women under 40 years, have more aggressive tumor features,
are at greater risk for psychological distress, and tend to be di-
agnosed at the advanced stages. Early detection of BC in this
population is challenging due to increased breast density; other
explanation could be that, screening mammography is not recom-
mended at young ages. On the other hand, older age is related to a
high prevalence of comorbidities, which may reduce overall and
diseases-specific survival [2,7]. The appropriate treatment for el-
derly women with BC remains a subject of debate. The incidence
of toxicity after adjuvant treatments [11] and the presence of co-
morbidities [4,8] reduce the use of advance therapies; but as some
studies have shown, less than standard treatment can have nega-
tive impact on survival of older patients [2,9,10]. Furthermore, a
few studies performed comprehensive analysis involving patients
of all ages and show that middle-age patients have the lowest risk
of death then younger and older women; but conception of “middle
age” is based on life of expectancy and varies according to coun-
tries: in the retrospective cohort study, conducted in Brazil, Bal-
abram D. et al. [2] revealed that women aged >70 and <35 exhibited
shorter cancer-specific survival than patients aged between 36 and
69 years. In Australia was found that women under 40 years and
over 70 years exhibited poorer overall survival than women be-
tween 40 and 69 years. Similarly, at a single institution in Swe-
den found that women under 40 and above 80 years of age had
poorer prognosis than women in other age groups [2,5].

Our study results are generally consistent with reports in the lit-
erature, which show that younger patients with BC have a better
outcome [1,3,7]. The reasons for the unfavourable breast cancer
prognosis in older patients might be explained with tumor biol-
ogy and treatment dissimilarities that existed between different age
groups and was detected during statistical analysis: the results of
present study showed a higher proportion of patients with early
stage at diagnosis and increased likelihood of poorly differenti-
ated tumor in younger BC patients than in their older counterparts.
In addition, the study revealed that the proportion of patients who
underwent to chemo and radiotherapy decreased with age. These
findings are in line with those reported in many studies where treat-
ment in older patients with BC was frequently less aggressive [3,7].
Finally, despite the fact that we were unable to collect information
about comorbidity, to evaluate overall outcome of BC in Georgia,
high morbidity and mortality of cardio-vascular diseases should be
taken into consideration, as the circulatory system diseases are a
major cause of death, especially in women diagnosed with BC at
an older age [6].

In conclusion, the relatively low risk of mortality among
young women diagnosed with BC in Georgia can be explained
by the higher proportion of cases in the early stages and the high
level of use of chemotherapy and radiotherapy.
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SUMMARY

EFFECT OF AGE AT DIAGNOSIS ON THE PROGNOSES
IN FEMALE BREAST CANCER PATIENTS IN GEORGIA

'Vashakidze N., ?Mebonia N., 'Gvamichava R.

Thilisi State Medical University, *National Center for Disease
Control and Public Health of Georgia

The aim of the study was to describe prognostic factors of Breast
Cancer (BC) survival in relation to patient’s age at diagnosis.

Cox proportional hazard regression model was constructed.
All women aged <80 years, diagnosed from 2006 to 2015 with
invasive breast cancer, and included in the national cancer reg-
istry database, were eligible for inclusion in the analysis. We
estimated hazard (mortality) ratio (HR) and 95% of confidence
interval (95%CI). The patients under 41 years were selected as a
reference group. High risk of death was defined as a mortality of
BC patients within 5 years after diagnosis.

Total number of BC cases enrolled in the study is 3852, about
10% of patients was under 41 years (a young group), 50% - 41-
59 years (a middle age group), and 40% - 60 years and over (an
elderly group). There were some age-specific differences in almost
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all the variables of interest: for example, 53.3% of patients aged
under 41 years were detected at early stages (the first and second)
compared with 46% in patients aged 41-59 years, and 45% in
patients aged >60 years old. Younger women were more likely to
have histologically poorly differentiated tumor; it was 42%, 35%,
and 31% in young, middle, and elderly age group of patients ac-
cordingly. Utilization of radio and chemotherapy decreased with
age. Application of radio and chemotherapy among young group
of patients in comparison with older counterparts were about
twice and 1.2 times higher accordingly. The HR for cancer cases
detected at any stage, except of the first stage, was increasing with
age and it was the highest and statistically significant for older pa-
tients, diagnosed at the second (HR=2.84; 95%CI=1.02-7.95) and
fourth stages (HR=2.71; 95%CI=1.64-4.49). Poorly differentiated
cancer has the worst outcome among elderly - aged >60 years old
(HR=2.78; 95%CI=1.61-4.80), while moderately differentiated
cancer survival is not related with patients’ age during detection
of cancer. In addition, absence of a radio or chemotherapy treat-
ment is associated with increased hazard of mortality.

In conclusion, the relatively low risk of mortality among young
women diagnosed with BC in Georgia can be explained by the
higher proportion of cases in the early stages and the high level
of use of chemotherapy and radiotherapy.

Keywords: female breast cancer, survival, prognostic factors,
age at diagnosis, hazard ratio.

PE3IOME

BIUSAHUE BO3PACTA XEHUIUH IIPHU
JUATHOCTUPOBAHUHU PAKA MOJIOUHOM KEJIE-
3bl HA BBI'DKUBAEMOCTbD ITAIHIUEHTOB B I'PY3UU

'Bamaxkuaze H.M., *MeGonuss H.M., 'I'Bamuuasa P.P.

"Tounucckuti 20cy0apcmeeHblil. MeOUYUHCKULL YHUBEPCUMEN,;
’Hayuonanwuwlil yenmp Konmpois 3a001e6anuuil u 0ouecmeen-
HO20 30pA8OOXPAHEHUs.

Llenbio nccieoBaHMs SIBUIOCH OMMCAHUE TPOTHOCTHYECKUX
(axropoB BbpKMBaeMocTH PMIK 1o oTHOIIGHHIO K BO3pacTy
HalHEeHTOB IPH IOCTAaHOBKE JANArHO3a.

[TocTpoena Monenb nponopruoHanbHoOi perpeccun Kokca.
l'[poaﬂanmnposaﬂbl TUCTOJIOTUYCCKU IOATBECPKACHHBIC U 3a-
perucTpupoBaHHbIe B 6a3e JaHHBIX peecTpa paka Ciiydan paka
mosouHoH sxenes3sl (PMIK), BeisiBiennsie B 2006-2015 rogax y
nanueHTok Mosioke 80 yieT. PaccunTaHo COOTHOIICHHE PUCKOB
(cmeptHOCTH) U 95% noBeputenbHOoro uurepsana (95%1M1).
IIpu oreHKe pucKa MaIMeHThl B Bo3pacte 10 41 roma BIOpaHbI
B Ka4eCTBE KOHTPOJILHOU IpyInbl. BeICOKHH pUCK CMEPTHOCTH
onpeAeNsuIcs Kak cMepTh nanueHToB ¢ PMOK B Teuenue 5 ner
HOCJIe TIOCTaHOBKH iuarno3a. OO01ee KoJIM4ecTBO CIydaeB paka
MOJIOYHOH JKele3bl, CPE/IN MAEHTOB, y4aCTBOBABILHX B HCCIIEe-
JIoBaHMHU, cocTaBisieT 3852, okos10 10% mannueHToB ObLTH MOJIOXKE
41 ropa (monozpie), 50% - 41-59 ner (cpeaHero BO3pacTHOTO
rpynna) u 40% - crapiue 59 ner (noxwisle). Ha pannux craausx
3abosieBaHue BbIsIBIECHO Y 53,3% nanmeHToB B Bo3pacte 10 41 roza,
y 46% nanueHToB B Bo3pacte 41-59 et u 45% nauueHToB B BO3-
pacte 60 siet u crapuie. Y 60see MOJIOIBIX )KEHIIMH ObLIO O0JIbIIe
[IIAHCOB UMETh TMCTOJIOTHYCCKUA HU3KOAU(DPEPECHINPOBAHHYIO
OITyX0JIb, PACHPOCTPAHEHHOCTb KOTOPOW B MOJIONOH, CpefHel u
HOJKIJION BO3PACTHOM rpymre MamueHToB cocraBuia 42%, 35%
u 31%, coorBeTcTBeHHO. HEOOXOAMMOCTE TIPUMEHEHUSI PaIHO-
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XUMHUOTEpAITMN CHUXKAJIACh € BO3PACTOM - CPEAN MOJIOABIX I'PYIIIT
IAIMEHTOB B CPAaBHEHUH CO CTApIIMMH B [Ba pa3a u B 1,2 pa3za
yanie, coorBeTcTBeHHO. CooTHomeHue pucko (CP) s ciyuaes
paka, 0OHapy»KCHHbBIX Ha JIF000# CTa I1H, 32 HCKITFOUCHUEM MIEPBO
CTaJlir, BO3pacTajio C BO3paCTOM U CaMbIM BBICOKUM U CTATUCTUYEC-
CKH 3HAYHNMbIM 6])1.]'10 JUTA NOKWJIBIX ITALMEHTOB, IUarHOCTUPOBAJICA
Ha Bropoii (CP=2.84; 95%/111=1.02-7.95) u uetBeproii (CP=2.71;
95%111=1.64-4.49) cragun. HuzkonuddepenunpoBanHblii pak
MMeeT XyIIIuid nporso3 B Bo3pacte 60 jet u crapue (CP=2.78;
95%/111=1.61-4.80), B TO BpeMsi KaKk BBDKMBAEMOCTb OOJIBHBIX
yMepeHHO qu(depeHIPOBAHHBIM THIIOM pakKa He CBsI3aHa C BO3pac-
ToM. ITOBBIILICHHBIH PUCK CMEPTH OOHAPY’KEH TAKXKE Y MALUEHTOB,
KOTOPBIC HE MOJTYYaJIk pairio- WK XUMHUOTEPAITUTO.

OTHOCHUTEIBHO HU3KUH PUCK CMEPTHOCTH CPEAM MOJIOIBIX
KeHIMH ¢ auarHo3om PMK B ['py3un MoxHO 00BsicHUTE Gosiee
BBICOKOM ZlOIleﬁ CJIy4ac€B BBISIBJICHUS HA PaHHUX CTa1UAX U BBICO-
KM YPOBHEM ITPUMEHCHUSA J'ly'-leBOﬁ U XUMHUOTEpaIiiu.
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DEMOGRAPHIC AND CLINICAL CHARACTERISTICS OF 59 PATIENTS WITH LIP CANCER
AT A TERTIARY UNIVERSITY HOSPITAL IN TURKEY - A SINGLE-CENTER EXPERIENCE

Miskinli R., Ozgursoy O.

Ankara University, Faculty of Medicine, Department of Otorhinolaryngology, Turkey

Lips are specialized anatomical structures between facial skin
and intraoral mucosa. Lip cancers are the tumors originated
from the vermilion, which is a pigmented structure formed of
non-keratinized transitional epithelium [1].These cancers are
accounted for 12% of all head and neck cancers excluding non-
melanoma skin cancers, and approximately 30% of all oral-cavity
cancers[2]. Among all lip cancers, 88-98% are on lower lip, 95%
are squamous cell carcinomas, 70% are well-differentiated [3,4].
On the other hand, basal cell carcinomas are the most frequent
histological subtypes of the upper lip cancers [5].

Most important etiological factor for the progression of lip can-
cers is direct exposure to ultraviolet radiation from sunlight [6], and
remaining etiological factors includesmoking, immune suppression,
chronic HPV infections, and chronic alcohol consumption. Phenotyp-
ically light-skinned andblue-eyed individuals, males, and age groups
of 5" and 6™ decades are more prone to lip cancer progression[7].

Current epidemiological data about lip cancers in Turkey sug-
gests that the age-standardized incidence rates are2.7 and 1.5 per
100.000,5-year prevalence rates are 7.5 and 4.3 per 100.000, and
age-standardized mortality rates are 0.9, and 0.5 per 100.000 for
males and females, respectively[8].Although not ranked among
most frequent cancers in Turkey, lip cancers cause significant
health problems for deteriorating the quality of life of the patients
both functionally and also esthetically.

The aim of the current study is to evaluate the general demo-
graphic and clinical features,and our treatment outcomes in our
patients with lip cancers, during the last 15 years.

Material and methods. This study was conducted as a ret-
rospective chart-review, and included a total of 59 patients with
lip cancer, who were diagnosed, treated, and followed-up at the
otorhinolaryngology department of Ankara University, Faculty of
Medicine, Ibn-i Sina Hospital between 2000 to 2015.

Patient data were extracted from patients’ files, hospital da-
tabase management system, and departmental archives. Demo-
graphic and clinical data were recorded. Clinical characteristics
included detailed medical history, diagnostic work-up, surgical
and other treatment-related notes, and follow-up records.

Institutional review board approved the use of patient data
for chart review. Descriptive statistics were presented with
mean and standard deviation for numerical variables, and
with frequency and percent for categorical variables. Inde-
pendent groups were compared with Mann-Whitney U test for
numerical variables, and with Chi-square test for categorical
variables. Kaplan-Meier method was used for survival analysis,
and log-rank test was used for comparisons of survival times
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between groups. A p value <0.05 was considered as statisti-
cal significance. All analyses were performed with PASW 18
software (IBM Inc., Chicago, IL).

Results and their discussion. A total of 59 patients (M/F: 54/5)
with a mean age of 60.6+12.7 years were evaluated. Regarding
the major risk factors of lip cancer, 39% of cases were farmers,
83.1% were smoking for a mean of 23.4+16.8 pack.years, and
5.1% were regular alcohol drinkers. Rates of smoking and alcohol
intake were higher in men. For the other risk factors, 40.7% of
patients used dental prosthesis and 67.8% had poor oral hygiene.
The general characteristics of the patients were shown in Table 1.

Table 1. General characteristics of patients

Sex, n(%)
Male 54 (91.5)
Female 5(8.5)
Age, mean+SD
Male 61.2+£12.4
Female 54.2+16.6
Occupation, n (%)
Farmer 23 (39)
Official 15(25.4)
Worker 9 (15.3)
Retired 8 (13.6)
Housewife 4(6.8)
Smoking, n (%)
Male 47 (87)
Female 2 (40)
Alcohol intake, n (%)
Male 3 (%5.6)
Female -
Dental prosthesis, n (%) 24 (40.7)
Oral hygiene, n (%)
Poor 40 (67.8)
Moderate 5(8.5)
Good 14 (23.7)
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Table 2. Clinical features of the patients

Mean+SD
Time from first signs to diagnosis (month) 19+£22.7
Duration of symptoms (month) 14.7+16.5
Localization of tumor n (%)
Lower lip 55(93.2)
Upper lip 4(6.8)
Lateralization of tumor
Right 22 (37.3)
Left 17 (28.8)
Midline 19 (32.2)
Bilateral 1(1.7)
Stage
1 43 (72.9)
2 11 (18.6)
3 1(1.7)
4a 4(6.8)
Preoperative biopsy assessment
Well-differentiated squamous cell carcinoma 40 (67.8)
Moderately-differentiated squamous cell carcinoma 9 (15.3)
Poor-differentiated squamous cell carcinoma 4 (6.8)
Non-differentiated squamous cell carcinoma 3(5.D)
Verrucous carcinoma 2(3.4)
Microcystic adnexal carcinoma 1(1.7)
Postoperative pathological assessment
Well-differentiated squamous cell carcinoma 35 (58.3)
Moderately-differentiated squamous cell carcinoma 14 (23.3)
Basal-cell carcinoma 2(3.3)
Verrucous carcinoma 2(3.3)
Mucoepidermoid carcinoma 1 (1.7)
Poor-differentiated squamous cell carcinoma 1(1.7)
Low-grade spindle-cell malignant mesenchymal tumor 1(1.7)
Microcystic adnexal carcinoma 1(1.7)
Keratosis 1(1.7)
Chronic inflammation 1(1.7)
Surgical reconstruction method
Wedge resection 16 (27.1)
V flap 16 (27.1)
W flap 14 (23.7)
Karapandzic flap 5(8.5)
Bernard flap 3(5.1)
Abbe-Estlander flap 1(1.7)
Abbe flap 1(1.7)
Local flap 1(1.7)
Mucosal advancement flap 1(1.7)
Nakajima flap 1(1.7)
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Table 3. Comparisons of clinical features of patients with and without neck dissection

Neck dissection (-) Neck dissection (+)
Mean+SD Mean+SD P
Time from first signs to diagnosis (month) 17.8+£20.2 20.14£25 0.363
Duration of symptoms (month) 12.9£15.9 16.3£17.2 0.149
n (%) n (%) P
Localization of tumor 0.337
Lower lip 25 (89.3) 30 (96.8)
Upper lip 3(10.7) 1(3.2)
Lateralization of tumor 0.022
Right 8 (28.6) 14 (45.2)
Left 5(17.9) 12 (38.7)
Midline 14 (50) 5(16.1)
Bilateral 1(3.6) -
Stage 0.041
1 25 (89.3) 18 (58.1)
2 3 (10.7) 8(25.8)
3 - 1(3.2)
4a - 4 (12.9)
Surgical reconstruction method 0.509
Wedge resection 10 (35.7) 6(19.4)
V flap 7 (25) 9(29)
W flap 7 (25) 7 (22.6)
Karapandzic flap 1(3.6) 4(12.9)
Bernard flap 1(3.6) 2(6.5)
Local flap 1(3.6) -
Mucosal advancement flap - 1(3.2)
Nakajima flap 1(3.6) -
Abbe-Estlander flap - 1(3.2)
Abbe flap - 1(3.2)

The first signs and symptoms of the lip cancers have emerged for a
mean 19+22.7 months and 14.7+16.5 months prior to the diagnosis,
respectively. 93.2% of the cancers were on lower lip, and 6.8% were
on the upper lip. The lateralization of the tumors distributed as 37.3%
on the right side, 28.8% on the left side, 32.2% on the midline, and
1.7% on both sides. The distribution of the disease grade were as
72.9% for grade 1 tumors, 18.6% for grade 2 tumors, 1.7% for grade
3 tumors, and 6.8 for grade 4a tumors. Preoperative biopsy assess-
ments revealed well-differentiated, moderately-differentiated, poor-
differentiated, and non-differentiated squamous-cell carcinoma in
67.8%, 15.3%, 6.8%, and 5.1% of cases, respectively. Post-operative
pathological evaluations of resected specimens revealed these figures
as 58.3%,23.3%, and 1.7% for well-differentiated, moderately differ-
entiated, and poor-differentiated tumors. The surgical reconstruction
methods used were wedge resection in 27.1%, V flap in 27.1%, and
W flap in 23.7% of patients.General clinical features of the patients
were presented in Table 2.

Neck dissection was performed in 52.5% of cases. Mean
number of excised lymph nodes in neck dissections was 24.5+16.
Duration from first signs and symptoms to diagnosis, localization,
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and reconstruction methods used in patients with and without neck
dissection were similar.But, midline-localized tumors, and earlier
stage tumors were found to be significantly higher in patients
without neck dissection.Comparisons of clinical features of pa-
tients with and without neck dissection were presented in Table 3.

Patients were followed-up for median 48 months (2-156 months).
Two patients (3.4%) had recurrence,and 7 patients (11.9%) took
radiotherapy during follow-ups. Eight patients (13.6) had deceased
due to causes other than lip cancer. Median survival was not reached
and mean survival during follow-up period was 133+ months, 5-year
survival was 96.1% and 10-year survival was 72.1%. When survival
was evaluated separately, it was found to be 133+ and 107+ months for
patients without and with neck dissection, respectively (p=0.978) (Fig.).

In this study, we have evaluated the patients that diagnosed,
operated, and followed-up at our clinic with lip cancer during the
last 15-year period. Our results about the general demographics
of the patients regarding sex and age distribution was found to be
in accordance with the previous epidemiological data reported in
previous national and international studies[9-15].Accordingly, male
and individuals over 60 years-of-age are at increased risk for the
progression of lip cancers. Our results confirmed these facts as 91.5%
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Most prominent risk factor for development of lip cancer is direct
exposure to ultraviolet radiation from the sun. Patients with lip cancer
are phenotypically light skinned elder males who work in occupations
that have significant exposure to direct sunlight [2].In accordance
with this data, forty-percent of our cases were farmers, who have
the greatest occupational risk of direct exposure to sunlight. Another
significant risk factor is smoking in lip cancers. Daily consumption of
more than 5 cigars or 1 pack of cigarettes is associated with a dramatic
increase in oral and throat cancers. Our results also consistent with
this data, and more than eighty-percent of our cases were smokers.

The vermillion border on the lower lip is the most frequent site
for squamous cell carcinoma due to exposure to sunlight [16], and
most frequent histological type of lip cancers is squamous cell
carcinomas [2,5].In accordance with this clinical background of
lip cancers, majority of our cases also had tumors on lower lips,
and most frequent histological subtype of tumors was squamous
cell carcinomas. Nevertheless, there was also a discrepancy of de-
tailed histological subtyping of our cases with some studies in the
literature. Pathological assessments of our cases revealed that most
frequent histological subtype was well-differentiated squamous cell
carcinoma. But, aprevious Nigerian study with a large-series of oral
squamous cell carcinomas reported that most frequent histological
subtype was poorly-differentiated squamous cell carcinoma in 47.6%
of their cases[17]. This difference between studies may be associated
with the genetic and ethnic differences between populations, as well
as the early detection at an earlier stage in westernized countries and
nature of the local environmental risk factors and exposures [11].

Our results revealed that cases with advanced disease stages
have undergone neck dissection. The cases without neck dis-
section had tumors more localized on the midline, and patients
with neck dissection had tumors more on either side of their lips.
Current treatment guidelines suggest neck dissection in advanced
cases.Tumors localized on lateral sides of the lower lip drainto
ipsilateral submental and submandibular lymph nodes, and then
to internal jugular lymph nodes. Management of regional lymph
nodes in lower lip cancers is controversial. Luce [18] suggests
suprahyoid neck dissection as initial approach to tumors >3 cm,
and with poor-differentiation, local recurrence, and clinical N
positivity. Wurman et al. [7] suggests prophylactic suprahyoid
neck dissection to cases with clinical NO or N+ disease. And,
Califano et al. [19] recommended supraomohyoid or advanced
dissection including regions 1 and 5.

© GMN

The prognosis of lower lip cancers is related with tumor size
and differentiation, perineural invasion, cervical metastasis, and
locoregional recurrence. Five-year disease-free survival in early-
stage lesions is over 90%, and low than 50% in large lesions or
lesions with mandible invasion [2,5]. Patients with neck metastasis
have five-year survival between 29-68%. In our study, the overall
survival of the patients was higher than the literature, and 5-year
survival was higher than 95%. These high survival rates may be
associated with diagnosing the tumors at an early-stage, as well
as an effective surgery and close follow-up of the patients.

Conclusion. Lip cancers are frequent cancers, and constitute a
significant health problem regarding functional and esthetic roles
of the mouth region. Early-diagnosis provides effective treatment,
but advanced cases require complex resection and reconstruc-
tion techniques. This study provides valuable data about general
demographic and clinical features of cases with this significant
health problem.

REFERENCES

1. Greene F.L., American Joint Committee on Cancer., and Ameri-
can Cancer Society., AJCC cancer staging manual. 6th ed. 2002,
New York: Springer-Verlag. XIV, 421.

2. Zitsch R.P., 3rd, Carcinoma of the lip // Otolaryngol Clin North
Am, 1993. 26(2): p. 265-77.

3. Jorgensen K., O. Elbrond, and A.P. Andersen, Carcinoma of
the lip. A series of 869 cases // Acta Radiol Ther Phys Biol, 1973.
12(3): p. 177-90.

4. Baker S.R., Krause C.J. Carcinoma of the lip. Laryngoscope,
1980. 90(1): p. 19-27.

5. Luce E.A. Reconstruction of the lower lip // Clin Plast Surg,
1995. 22(1): p. 109-21.

6. Massari L.P., Kastelan M., Gruber F. Epidermal malignant
tumors: pathogenesis, influence of UV light and apoptosis // Coll
Antropol, 2007. 31 Suppl 1: p. 83-5.

7. Wurman L.H., Adams G.L., Meyerhoff W.L. Carcinoma of the
lip // Am J Surg, 1975. 130(4): p. 470-4.

8. Ferlay J. et al. Cancer Incidence and Mortality Worldwide:
IARC CancerBase No. 11 [Internet]. 2013 13/10/2017]; Available
from: http://globocan.iarc.ft/.

9. Moore S.R. et al. Lip cancer in South Australia, 1977-1996 //
Pathology 2001; 33(2): 167-71.

10. Casal D. et al. Lip cancer: a 5-year review in a tertiary referral
centre // J Plast Reconstr Aesthet Surg, 2010; 63(12): 2040-5.
11. Abreu L., Kruger E., Tennant M. Lip cancer in Western Aus-
tralia, 1982-2006: a 25-year retrospective epidemiological study
// Aust Dent J, 2009. 54(2): p. 130-5.

12. Eryilmaz A. et al. Dudak Kanserleri: Cerrahi Tedavi Sonuglari.
K.B.B. ve Basg Boyun Cerrahisi Dergisi, 1993. 1: p. 29-32.

13. Erdibil HH. et al., Dudak Kanserleri. K.B.B. ve Bag Boyun
Cerrahisi Dergisi 1995; 3: 231-235.

14. Tuna EU, et al. Alt dudak kanserlerine cerrahi yaklagim. Kulak
Burun Bogaz Ihtis Derg, 2008; 18(3): 148-152.

15. Karanfil H. et al. Klinigimizde Alt Dudak Kanseri nedeniyle
opere edilen hastalarin retrospektif analizi / Ttirkiye Klinikleri J
Dermatol. 2009; 19(4): 179-83.

16. Langdon J.D. Ord R.A. The surgical management of lip cancer
//'J Craniomaxillofac Surg, 1987; 15(5): p. 281-7.

17. Effiom O.A. et al. Oral squamous cell carcinoma: a clinico-
pathologic review of 233 cases in Lagos, Nigeria // J Oral Maxil-
lofac Surg, 2008; 66(8): 1595-9.

18. Luce E.A. Carcinoma of the lower lip // Surg Clin North Am,
1986; 66(1): 3-11.

35



19. Califano L. et al. Lymph-node metastasis in squamous cell
carcinoma of the lip. A retrospective analysis of 105 cases // Int
J Oral Maxillofac Surg. 1994; 23(6 Pt 1): 351-5.

SUMMARY

DEMOGRAPHIC AND CLINICAL CHARACTERISTICS
OF 59 PATIENTS WITH LIP CANCER AT A TERTIARY
UNIVERSITY HOSPITAL IN TURKEY - A SINGLE-CEN-
TER EXPERIENCE

Miskinli R., Ozgursoy O.

Ankara University, Faculty of Medicine, Department of Otorhi-
nolaryngology, Turkey

The aim of this study is to evaluate the general demographic
and clinical features, and our treatment outcomes in our patients
with lip cancers, during the last 15 years.

This study was conducted as a retrospective chart-review, and
included a total of 59 patients with lip cancer, who were diagnosed,
treated, and followed-up at the otorhinolaryngology department
of Ankara University, Faculty of Medicine, Ibn-i Sina Hospital
between 2000 to 2015.

91.5% of cases were male with a mean age of 61.2 years, 39%
were farmers, 87% were smoking, 40.7% had dental prosthesis
and 67.8% had poor oral hygiene. 93.2% of the cases had lower-lip
tumors and 72.9% had stage 1 tumors. Postoperative pathological
assessments revealed well-differentiated squamous-cell carcinoma in
58.3% of cases. Neck dissection was performed in 52.5% of patients.
Five-year survival rate was 96.1% and 10-yeat survival was 72.1%.
Patients with and without neck dissection had similar survival rates.

Lip cancers are frequent cancers, and constitute a significant
health problem regarding functional and esthetic roles of the
mouth region. Early-diagnosis provides effective treatment, but
advanced cases require complex resection and reconstruction
techniques. Neck dissection in early-diagnosed cases did not
contributed to survival in our cases.

Keywords: lip cancer, epidemiology, neck dissection, survival

PE3IOME

JEMOTPAOUYECKAS U KIUMHUYECKAS XAPAKTE-
PUCTUKA BOJIBHBIX PAKOM BEPXHEM M HUJKHEMN
I'YBbI B YHUBEPCUTETCKOM BOJIbHULIE AHKAPBI
(TYPLIUS) - OAHOLIEHTPOBBIN OIIBIT

Muckunau P., Osriopco O.

VYnueepcumem Anxapul, pakynomem meouyunsi, denapmamenm
omonapuneonozuu, Typyus

Lenbio nccnenoBanus s;BUIAaCh OLEHKa 001Iei nemorpaduyue-
CKOM M KIMHNYECKOH XapaKTEePUCTUKU U PE3yNbTaTOB JICUCHHS
OOJBHBIX PakoM ryObl 3a mocienuue 15 mner.

HccnenoBanue npencTapisieT peTpOCHeKTUBHBIN 0030p JaH-
HBIX 59 MallMeHTOB C MaTOJIOTHEN paka ry0bl, KOTOPBIX 00cIen0-
BaJTH, JICUHIIN ¥ HAOJTIONANIH B OTAEJICHUH OTOPHHOIAPUHTOJIOTHI
locnurans M6u-Cunna Yausepcutera Ankapsl 3a 2000-2015
rr. B 54 (91,5%) cimydasx 3a0oeBaHUE BBIIBICHO y MY)XKYHH,
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CpeaHui BO3pacT KOTOpwIX coctaBmi 61,2 1., 21 (39%) Obutu
depmepamu, 47 (87%) - xypunbiuukamu, 22 (40,7%) HOoCHIM
3yOHbIe TIpoTe3bl, ¥ 36 (67,8%) BbIsBICHA IJI0Xask TUTHEHA 110~
noctH pra. B 55 (93,2%) ciydasx BbIABIICHA OIYXOJb HMXKHEH
ry6sl, y 43 (72,9%) nauueHToB IuarHoctupoBaHa I craius.
IMocneomnepannoHHoe MaTOMOPOIOrHIECcKOe HCCISJOBAHUE B
34 (58,3%) ciy4asix BBISBIIO BBICOKOAH(D(EpeHIIPOBAHHYIO
IUIOCKOKJIeTOuHYyt0 KapiuHomy. Illeiinas numonuccekuus
BoinonHeHa 31 (52,5%) mauueHTy. S-IeTHsS BBIKHBAEMOCTD
cocrasuia 96,1%, 10-nmerasisa — 72,1%. IlanueHTsl UMenyu aHa-
JIOTUYHYIO BBDKMBAaEMOCTb, BHE 3aBUCUMOCTH OT BBIIIOJIHCHHS
HICHHON TMM(OIMCCEKITHH.

Pannee BbIsBICHHUE MaTojoruu obecreunBaeT 3(hdeKTHBHOE
JIeYeHHe, TOrja KaK PaclpoCTpaHeHHbIH Hporece TpedyeT Bbl-
HOJIHEHUS CIIOKHBIX TEXHUK PE3CKLUH OMYXOJIH U PEKOHCTPYK-
uuu. B mpoBeeHHOM MCCIIeIOBAaHUHU BBITIOJHEHUE MIECHHON
TUMQOIUCCEKINH TTallMeHTaM Ha paHHel cTaanu 3a0oneBaHus
HE KOPPEJIUPYET C HOKa3aTesIMi BBDKUBAEMOCTH.
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HIPEC IN THE MANAGEMENT OF PERITONEAL CARCINOMATOSIS
AND POTENTIAL MARKERS OF TREATMENT EFFICIENCY

3Khubua I., ?Aladashvili A., 2Pantsulaia I.

INew Vision University; *Thilisi State Medical University, V. Bakhutashvili Institute of Medical Biotechnology;
3J.8.C K. Eristavi National Center of Experimental and Clinical Surgery, Thilisi, Georgia

Gastric cancer (GC) is the second most common cause of
cancer-related death in the world, and it remains difficult to cure
in Western countries. Many gastric cancers are unresectable at
the time of diagnosis, and in the subset of patients undergoing
resection, few are cured [39]. GC is characterized by a clear geo-
graphical distribution, with over 70% of the cases occurring in
developing countries. This is partly due to dietary habits as well
as Helicobacter pylori infection prevalence. Indeed, the reasons
accounting for the decreased GC incidence in most countries are
related to changes in dietary habits, amelioration of food pres-
ervation, reduction in H. pylori chronic infection [15,36,40] as
well as reduction in smoking [32].

Peritoneal carcinomatosis (PC) is a stage IV factor of gastric
cancer and has been regarded as a palliative condition, and these
patients have considered receiving systemic chemotherapy or
palliative therapy [26,31]. However, no standard treatment for
PC has been proposed and surgery or chemotherapy alone has
no beneficial effect on survival. Unfortunately, systemic che-
motherapy has not been shown to have a significant benefit to
patients with peritoneal carcinomatosis. Despite short-duration
response rates (43%) for visceral metastases with epirubicin-,
cisplatin-, and 5-fluorouracil-based regimens, the response rate
for peritoneal carcinomatosis is less than 14% [2,12]. The blood
peritoneal barrier which is 90mm wide prevents a high concen-
tration of intravenous chemotherapy from accumulating in the
peritoneal surface, and this has led to increased interest in lo-
coregional treatment for peritoneal carcinomatosis (PC) from
gastric cancer [12].

Cytoreductive surgery (CRS) and hyperthermic intraper-
itoneal chemotherapy (HIPEC)

In the mid-1990s Sugarbaker [16] developed a new therapeu-
tic approach in the treatment of peritoneal surface malignancies
with combination of peritonectomy and intraperitoneal chemo-
therapy applications. Since then, cytoreductive surgery (CRS)
and hyperthermic intraperitoneal chemotherapy (HIPEC) have
been recognized as a useful treatment for patients with PC aris-
ing from gastrointestinal cancer, gynecological malignancies or
primary peritoneal surfaces malignancies.

The meta-analysis of HIPEC has shown that its use of adju-
vant treatment - in case of high-risk operative stomach cancer
- improves life time and reduces the risk of recurrence. Despite
the existing research [19,23], HIPEC role is still controversial in
the treatment of stomach cancer. A survey was conducted in Eu-
rope 15, where 150 patients were involved, which showed that
total survival of 9.2 months and 5 years survival was 13%. Later
in the first randomized study, 68 Chinese patients were involved
- one group was undergoing cytotoxication + HIPEC, and the
other group was only cytotoxic. HIPEC has been conducted
with mitomycin and cisplatin, total survival - 11.2 months vs.
5.6 months, p=0.046. A detailed study of randomized, non-
randomized and prospective cohort studies has been conducted.
Pituitary carcinomatosis caused by stomach cancer in patients
with HIVC, was a total survival of 7.9 months (6.1-9.2), and
in patients with radical cytotoxication + HIPEC, total survival
improved for 15 months. It also found that a 1-year survival rate

was 43% [19].
© GMN

Research is currently underway, where HIPEC is used in 3
directions, as 1) adjuvant therapy after radical surgery. Expected
results Improve common survival and reduction of peritoneal
recurrence; 2) Primary treatment diagnostic peritoneal carci-
nomatosis, which includes cytotoxicity and HIPEC simultane-
ously and significantly increases general survival; 3) Palliative
treatments, which resulted in the paracentesis rate decreased.
Although survival benefit of this procedure has been reported in
numerous literatures, this treatment is still not widely accepted
worldwide because of the necessity of long learning curves for
application of these techniques and high postoperative mortality
and morbidity rates.

The basic goal of intraperitoneal administration of a cytotoxic
drug is to increase the concentration and total amount of drug
delivered to the tumor while decreasing the drug reaching the
plasma. Thus, exposure of malignant foci to chemotherapeutic
agent is greatly increased with little side effects, also because
the intraperitoneal administration of a drug always leads to a
higher area under the curve (AUC) for the peritoneal fluid than
for the rest of the body. From 1990 to 1995, 248 patients with
proven advanced gastric cancer were randomized by Yu [6] af-
ter complete resection and anastomosis to receive or not receive
early postoperative adjuvant chemotherapy (EPIC). All patients
underwent D2 total or subtotal gastrectomy, the EPIC group was
treated intraperitoneally with Mitomycin C 10mg/m2 the first
day and with 5-FU 700mg/m2 the following four days, always
in 1 Liter of dialysis solution. Five year and ten-year survival
rate for the EPIC group were 54.2% and 49.3% respectively vs.
40.1% and 36.2% for the control group.

A Japanese group [20] carried out surgery combined with
HIPEC to prevent peritoneal recurrence in 15 patients compar-
ing the postoperative outcome with that of patients treated with
surgery alone. Peritoneal recurrence was less frequent (26%)
and the 5-year survival rate was significantly higher (39%) in
the patients treated with HIPEC compared to 40 control patients
(42% vs 17% respectively). Over the past decade many ran-
domized studies from Japan and Korea have evaluated HIPEC
in an adjuvant setting after potentially curative gastric cancer
resection. The first of these studies found no significant differ-
ence between the two groups of patients, presumably because
of the small number of patients enrolled. Three other studies
made an affirmative response: Fujimoto et al. [37] included 141
patients and showed that HIPEC significantly reduced the in-
cidence of peritoneal recurrence (p<0.001) improving survival
rate (p=0.03) without adverse postoperative events. Yonemura
et al. [16] randomized 139 patients in three arms, surgery alone
vs surgery plus HIPEC vs. intraperitoneal chemotherapy with-
out hyperthermia. The 5-year survival was 61% in HIPEC group
compared to 43% and 42% in the other groups. The last study
which was published in 2017 [3], evaluation of the obtained
results, confirmed promising results in improving the DFS and
the OS, for patients treated with surgery plus HIPEC. Kim and
Bae [30] published on 2001 the results of a controlled study on
103 serosa-involving gastric carcinoma patients who underwent
surgical resection alone vs surgical resection plus HIPEC. The
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S-year survival rate was significantly higher in the experimental
group when excluding stage IV patients (p=0.0379). The most
common recurrence patterns were loco-regional in the HIPEC
group and peritoneal in the control group. Recently, Yan et al.
[34] reported a meta-analysis that also demonstrated that HIPEC
used in an adjuvant setting significantly improved survival of
patients with gastric cancer (Hazard Ratio [HR] = 0.60; 95%
CI=0.43 to 0.83; p=0.002).

Peritoneal carcinomatosis: angiogenic and tumor growth
factors

The risk factors associated with peritoneal carcinomatosis
are: T3/T4, age <60, histological type, lymph angiogenesis
and angiogenesis, ascites, metastases in the liver, female sex.
PC development is a multistep process, which includes several
stages. Many molecules and receptors become the marker of the
process, until 1990 - 2017, a lot of articles are dedicated to this
topic, which clearly shows the candidates creating metastasis in
the clinical setting - IGF-1, HIF1A, TGF, VEGF, EGFR (Fig.)
[24,26,31,32,34,39,40]. Even though these promising candidate
biomarkers have been identified, all of these require extensive
further validation prior to clinical application. Yet, the pace of
the proteomics revolution makes that the question is not if, but
when biomarkers will be introduced to improve diagnosis and
ultimately outcome of patients with PM due to gastric cancer.
Tumor angiogenesis is derived by several key angiogenic me-
diators, such as VEGF-A, and is crucial for the growth and dis-
semination of tumor cells. VEGF-A is induced by hypoxia and
is a target of the TGF-f signaling pathway [5]. PC being rich in
VEGF-A, TGF-f and TNF indicates a successful pre-metastatic
niche development that has progressed to metastatic formation.
This is mediated by the lack of TH1 cells in PC, supporting
epithelial tumor seeding [9], the abundance of TNF, promoting
tumor growth in experimental models of colitis-associated can-
cer [10], and by TGF-B, facilitating tumor growth, invasion and
metastasis in advanced stages of CRC [28].

(ulcer, gastritis)

[
2, -
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I VEGF, TGE, EGFR et ﬂ
4 Peritoneal Carcinomatosis

Fig. The potential biomarkers of HIPEC procedure efficiency
and possible mechanism

"' . chronic inflammation

Among them VEGF is the most prominent determinant of
angiogenesis in stomach cancer. The VEGF family consists
of seven members - VEGF-A, VEGF-B, VEGF-C, VEGF-D,
VEGF-E, VEGF-F and PIGF. It has been established that high
concentrations of VEGF are caused by aggressive progression
and rapid metastasis. Patients who have VEGF positive tu-
mors are characterized by more bad predictions than patients
with VEGF negative tumors. The results of the study were pub-
lished in 2016, involving 52 gastric cancer patients. They had
surgery - gastric reconstruction. All cases were primary, or pa-
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tients did not have any cystostatic treatment. It was established
that VEGF-C expression is closely related to metastatic damage
to lymph nodes during stomach cancer. VEGF-C may also be
used to evaluate the disease forecasting and suggest evidence
in developing the optimal treatment strategy. With the latest re-
search available today [33,35], the existence of VEGF is related
to local and distant metastasisation; Also, some authors indicate
increased VEGF concentration in stomach cancer, it should be
noted that its level decreased in accordance with the disease
regulation, thus it can be used as a progressive progressor. It
was also observed that the VEGF high level is closely correlated
with bad prognosis and low survival [38].Thus, VEGF is the
most intensively studied angiogenetic factor that can be used to
assess progression and remission of the disease.

TGF-B1 has a dual role in cancer, as a tumor suppressor in
earlier stages and tumor promoter in later stages [21]. The main
sources of TGF-f1 are stromal cells, such as fibroblasts, lym-
phocytes, and macrophages [1]. The clinicopathological char-
acteristics vary in different histological gastric cancer subtypes.
Although TGF-B1 signaling in gastric cancer cells appears
hyper-activated in intestinal-type GC compared to diffuse-type
GC, the Smad-dependent pathway seems down-regulated while
the Smad-independent pathway seems up-regulated in both
histological subtypes. Of note, the expression of p-ERK1/2, a
Smad-independent pathway factor, was significantly increased
in intestinal type GC [27].

The epidermal growth factor (EGF) and its receptor (EGFR)
play an important role in the pathogenesis of tumors. The receptor
expression of the epidermal growth factor is revealed in patients
with various epileptic tumors and is associated with aggressive phe-
notype, poor forecasts and disease progression. The results of the
study were published in 2013, where 78 samples of stomach cancer
were studied. The goal of the research was to establish a connection
between EGFR exposure and clinical pathological characteristics
during stomach cancer[14,22]. Higher expression of EGFR in gas-
tric cancer is also associated with increased risk of recurrence [11],
poor differentiation, higher stage disease, and large tumor size [4].
And EGFR promoter methylation may be an important epigenetic
regulation for EGFR expression and may be an epigenetic biomark-
er. EGFR promoter was associated with the presence of distant me-
tastasis, representing an unfavorable prognostic factor. Thus, sug-
gested that evaluation of high methylation levels of EGFR may be
useful in identifying high-risk gastric cancer patients who eligible
for multimodal treatments. It is hyper methylation at the EGFR
promoter in gastric cancer, which could be one of the mechanisms
for high expression level of EGFR in gastric cancer. Consequently,
the methylation levels of EGFR could be considered as a potential
epigenetic biomarker for gastric cancer status and progression [17].
So, it is of great value to determine EGFR status to interpret future
clinical trials properly using EGFR targeted agents. Currently the
FDA has approved 4 EGFR inhibitors that are successfully used
in the treatment of tumors (lung, intestine, pancreatic cancer). Ac-
cording to available data, EGFR inhibitors may be involved in the
treatment of solid tumors, including colorectal tumors.

A well-designed prospective clinical trial that can evaluate the
prognostic and/or predictive role of EGFR expression in proper
subgroup for anti-EGFR therapy is therefore needed in future
studies. One of the studies evaluated the prognostic value and
frequency of epidermal growth factor receptor expression and
amplification using immunohistochemistry and silver in situ
hybridization in a large cohort of curatively resected gastric
cancer. This study included patients who were diagnosed with
gastric cancer and received surgical resection between January
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2000 and September 2003 at Yonsei University Health System
(YUHS), Seoul, and Republic of Korea. The study provides in-
formation epidermal growth factor receptor positivity was an
independent favorable prognostic factor for gastric cancer, espe-
cially in Stage III disease [18].

Inflammatory reaction factors and cancer prognosis

Recent studies have shown that stomach cancer prognosis is
closely linked to systemic inflammatory processes. The preopera-
tive high platelet rate (PLT) and lymphocytopenia are associated
with high risk of metamorphosis of lymph nodes, increased risk of
invasive invasion (T3 + T4) and low overall survival. In addition,
monitoring of the platelet after surgery may determine the risk of re-
currence. Moreover, inflammatory reaction factors based on blood
analysis parameters such as neutrophil lymphocytes (NLR), platelet
lymphocytes (PLR), etc. have close relations with gastric cancer
prognosis. Among them, the high NLR is a negative predictor of
gastric cancer prognosis. According to the latest data, the previ-
ous PLR and NLR in the operation are closely linked to metastatic
damage to the lymph nodes. The new assessment system allows for
metastatic damage of lymph nodes in patients with early stage of
stomach cancer. Despite existing research, there are still contradic-
tory and uncertainties that are due to different designs, small clini-
cal experiences, etc. Therefore, it is necessary to conduct additional
long-term studies using high-sensitive methods for their clinical
purposes. Recent investigations have shown that cancer-related
inflammation leads to worse prognosis. It is clear that the host’s
inflammatory response to the tumor plays a key role in cancer de-
velopment, progression, and metastasis. Based on this knowledge,
a number of inflammation-based prognostic parameter such as neu-
trophil-to-lymphocyte ratio (NLR) has been investigated in gastric
cancer patients. NLR is an inflammation marker. There is a strong
relationship between inflammation and cancer. But the mechanism
of neutrophilia in cancer patients is not fully understood, and it is
believed to be the result of a combination of factors. One obvi-
ous cause of neutrophilia is paraneoplastic production of myeloid
growth factors, such as granulocyte colony-stimulating factor, by
cancer cells themselves. Other possible factors that because neutro-
philia are coexistent are infection and cancer-related inflammation
[7]. Lymphocytes play a critical role in tumor defense, inducing
cytotoxic cell death through the immune response. Lymphopenia
frequently observed in patients with advanced cancer, reflecting
cancer-related immunosuppression [29]. Therefore, neutrophilia
and lymphopenia worsen with the progression of cancer. A total
of 182 Gastric Cancer patients, diagnosed between January 2011
and January 2014, were enrolled in the study. The association be-
tween NLR, PLR, and clinicopathological characters was analyzed
with univariate and multivariate analyses. High NLR was associ-
ated with age, surgery, node status, and clinical stage. High level
of NLR and PLR was associated with poor OS (overall survival)
and PFS(Progression free survival) in GC patients. NLR was iden-
tified as an independent prognostic factor for GC patients. Larger,
prospective, and randomized studies are needed to confirm these
findings and to elucidate the potential mechanism of systemic in-
flammatory response against tumor cells [25].

Conclusions. Thus, based on above discussion evaluation the
influence on HIPEC procedure on angiogenic and tumor growth
factors, which is very important in recurrence process will be
useful for validation this procedure. Moreover, we hypothesize
that pre-operative assessment of these markers give the possi-
bility to choose patient who could benefit from cytoreductive
surgery and/or hyperthermic intraperitoneal chemotherapy.

Supported by Shota Rustaveli National Science Foundation
of Georgia.
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SUMMARY

HIPEC IN THE MANAGEMENT OF PERITONEAL
CARCINOMATOSIS AND POTENTIAL MARKERS OF
TREATMENT EFFICIENCY

13Khubua I., *Aladashvili A., 2Pantsulaia I.

!New Vision University; *Tbilisi State Medical University, V.
Bakhutashvili Institute of Medical Biotechnology; 3J.S.C K.
Eristavi National Center of Experimental and Clinical Surgery,
Thilisi, Georgia

Gastric cancer is a major health burden worldwide and is one
of the leading causes of cancer deaths. The average 5-year sur-
vival rate is less than 20% and prognosis is very dramatic. It
remains difficult to cure, primarily because most patients present
with advanced. Peritoneal carcinomatosis (PC) is a stage IV of
gastric cancer and has been regarded as a lethal condition, and
these patients have considered receiving systemic chemotherapy
or palliative therapy. However, no standard treatment for PC has
been proposed and surgery or chemotherapy alone has no ben-
eficial effect on survival. Currently many researchers have dem-
onstrated progress in the use of cytoreductive surgery (CRS) in
combination with heated intraperitoneal chemotherapy (HIPEC)
for the treatment of peritoneal carcinomatosis, but how HIPEC
influence on the tumor growth or angiogenic factors, which are
involved in metastases/recurrence of cancer not understandable.

Therefore, in this review, we try to hypothesize that removal
of the primary tumor combined with HIPEC procedure may im-
prove survival in patient’s though decrease the angiogenic and
tumor growth factors (TGF, VEGF, EGFR).

Keywords: gastric cancer, CRS, HIPEC, VEGF, EGFR, tu-
mor growth factor, angiogenesis.

PE3IOME

HIPEC COBPEMEHHBII CITIOCOB BOPbBbI C KAH-
HEPOMATO30M BPIOIIIMHBI U IOTEHIIUAJIBHBIE
MAPKEPBI DOPEKTUBHOCTH JIEYEHUSI

3 Xyoya U.J., *Anagamsuian A.M., 2[Manuyaas WU.Jx.

"Vuusepcumem New Vision; *Hucmumym meduyunckoii buomex-
nonoeuu um. B. baxymaweunu, Tounucckuii 20¢y0apcmeenuviil
meduyunckutl ynusepcumem, *Hayuonanonuvlii yenmp skc-
nepumMeHmanvHol u Kaunuveckou xupypeuu um. K. pucmasu,
Tounucu, I'pysus

Pax xesy/Ka sIBIseTCsI OHO#M U3 HanboJIee PaciipOCTPAHEHHBIX
MaTOJIOTUH B MUPE U BelyILeH NPUIMHON cMepTH oT paka. Cpe-
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HSIs1 S-JIETHSAS BBDKMBAEMOCTh cocTaBiisieT MmeHee 20%, mporsos
- HeOaronpusATHbIH. JIedeHne 1o ceil IeHb 0CTACTCs CIIOKHBIM,
TakK KakK B 6OJ'II)I_L[I/IHCTBG CJlIy4a€B IMarHOCTUPOBAHHUE IIPOUCXO-
JIIT Ha 3a11037aJ10i HeoniepaOenbHO# craauu. IlepuroHeansHbIi
kapuunomaro3 (IIK) npexncrasnser IV cranuro paka sxenynka u
CYUTACTCA CMEPTEJIbHBIM 33.60_HCBaHI/IeM, CAUHCTBCHHBIM MECTO-
JOM €T0 JICUCHUS SBJIACTCA XUMHUOTEpAIIMA WK NaJUIMaTUBHAsA
IIOMOIIb. Pe3y.l'll>TaTbI MHOXXECTBa HCCJ’[G}IOB&HI/II\;I IpOAEMOHCTPHU-
pOBaIK NPEUMYILECTBO IUTOPEAYKTUBHON XUPYPIUU B COUETA-

HHHU C TUIIEPTEPMUYECKON BHYTPUOPIOIIMHHON XUMHUOTEpanuei
(HIPEC) B neueHun nepuTOHEANIbHOTO KapIXHOMATO3a, OJHAKO
BIIMSIHUE BHYTPUOPIOIIMHHON MMIIEPTEPMUUYECKON XUMUOTEPAIIUU
Ha aHTMOTeHe3 M (PaKTOPBI POCTA OITYXOJIH, KOTOPbIE y4aCTBYIOT PH
MeTacTa3ax/peLanBax, 10 KOHIa He u3y4eHo. B tanHoM 0030pe Ha
OCHOBaHHH U3y4YEHHUsI PETPOCTICKTUBHOM U TeKy1eil HHpopMarmu
BBIJIBUTAETCSI TUTIOTE3a, YTO YAAJIEHUE NIEPBUYHOI OITyXOJH B CO-
yeranuu ¢ npoueaypoit HIPEC moxer yaydmmTs BeLKHBaEMOCTb
TNALMEHTOB, BIIHSs HA (PAKTOPBI aHTHONCHHOTO U OITyXOJICBOTO POCTA.
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PREVAILING CLINICO-PATHOGENETIC PARAMETERS IN PATIENTS
WITH POLYPOUS RHINOSINUSITIS

Lupyr A., Yurevych N., Domina Y., Kalashnyk I., Bondarenko O.

Kharkiv National Medical University, Ukraine

The polypous rhinosinusitis is an old and at the same time very
actual problem of the modern otorhynolaryngology.

One of the topical aspects of the polypous rhinosinusitis prob-
lem is insufficient efficacy of its anti-relapse treatment [1]. The
distinguishing of the core meaningful factors (including inflam-
matory, infectious, immunological, social and other factors) of
the disease’s development is important in terms of threatment
modernization [2-4].

Aim - Improvement of polypous rhinosinusitis anti-relapse
treatment efficacy by distinguishing of the core meaningful fac-
tors of the disease’s development.

Material and methods. In order to integrate the evaluation of
clinical, clinical and epidemiological, immunological, general
morphological, immunohistochemical and biochemical param-
eters, as well as the results of practical testing of the use of bacte-
rial autovaccine in the system of anti-relapse therapy of polyposis
rhinosinusitis, a logical and statistical analysis of the data of the
examination of 300 patients with polypous rhinosinusitis aged
18-77 years on the basis of the otorhinolaryngological clinic of the

© GMN

Kharkiv National Medical University, the communal healthcare
institution “Regional Clinical Hospital - Center of urgent care and
disaster medicine” of Kharkov during the 2000-2009 period has
been performed as the basis of development of new diagnostic
and preventive measures.

Comprehensive evaluation of the data is done by means of
factor analysis by the method of the main components with
subsequent varimax-rotation of the factor axes (rotation of the
coordinate system in such a way that factors become orthogonal,
that is, minimally correlated with each other and maximally with
real variables) [5].

A standard set of investigations have been performed. In order
to evaluate the immune recognition as one of main lymphocyte
functions the lymphocyte interaction parameter which is based
on an ability of lymphocytes to recognize foreign substances
and produce a cytokine capable to limit in vitro E-rosetting [6].

Some qualitative (categorical) indicators have been converted
quantitatively to their score. Thus, the points assessment of the
degree of polyposis was expressed according to the prevalence

41



of polyps in the nasal cavity: 1 point - middle nasal meatus, 2
points - middle and common nasal meatus, 3 points - obstruction
of the nasal cavity on both sides or any half of the nose.

The points assessment of the type of excretions was the follow-
ing: 0 points in their absence, 1 point - for their mucous character,
2 points - serous, 3 points - purulent. The morphological degree
of maturity of a polyp was expressed through its rank number: 1
point — «youngy, 2 points — «maturey, 3 points — «old».

Partly main results of factor analysis superficially have been
represented in our earlier publication [7], now we describe the
fundamentals. The critical value of p-level has been 0.05.

Results and their discussion. Sixty-one variables were includ-
ed in the analysis. On the basis of the interconnections between
them, 6 factors were identified, which together explained 53.72%
of the empirical data variation.
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At the same time, the ranking of the detected factors by the
power of their influence (by descendent order) showed that factor
1 (the most powerful) explained 34.26% of the variability of the
variables, while the remaining five factors had significantly less
influence (Table 1).

The analysis of data in the table 1 demonstrated that among the
variables some constellations took place - 46.47% of all fluctua-
tions and changes observed in empirical data were due to two
latent causes of higher degree, that is, the effect of two factors
(and six factors explained more than a half of variability).

Table 2 shows the factor loads of the six selected factors (only
variables with loads > 0.46 are presented, while cross-correlations
began with lower values of indicators, i. e. one variable was
included in several factors).

Table 1. Ranking of the most powerful factors influencing the variability of the parameters in patients with polypous rinosinusitis

Factors The power of the explained influence
on the variability of indicators, %
Factor 1 34.26
Factor 2 12.21
Factor 3 2.15
Factor 4 2.87
Factor 5 1.31
Factor 6 0.92
Total 53.72
Table 2. Characteristics of factor loading of parameters in patients with polyposis rinosinusitis
Parameters Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
Age 0.750
Duration of polypous rhinosinusitis
. 0.952
history, years
Operations for polypous rhinosinus-
.. o 0.947
1t1s quantity 1n past
Degree of polyposis intensity, points 0.941
Acute respiratory diseases quantity
0.938
per last year
Points assessment of excretions 0.864
character
Functional condition of the nasal
. 0.938
breathing, mm of water
Degree of odor perceprion 0.951
disturbances
Motor activity of the ciliated
o . 0.894
epithelium, minutes
Polypous rhinosinusitis prevalence in
a region of living, per 10000 0.815
of population
T-lymphocytes CD2 count, % -0.911
T-lymphocytes CD3 count, % -0.887
T-lymphocytes CD4 count, % 0.815
T-lymphocytes CD8 count, % -0.837
B-lymphocytes CD19 count, % 0.953
Total leukocytes count, x10%/1 0.864
Lymphocytes interaction parameter -0.823
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Phagocytic parameter

-0.724

Phagocytic index

0.719

Immunoglobulin A, g/l

-0.937

Immunoglobulin M, g/l

0.815

Immunoglobulin G, g/l

0.871

Natural killers activity, %

-0.784

Mean quantity of Klebsiella
pneumoniae in nasopharynx,
colony forming unit per ml

0.996

Mean quantity of Staphylococcus
aureus in nasopharynx, colony form-
ing unit per ml

0.975

Mean quantity of Streptococcus
pyogenes in nasopharynx, colony
forming unit per ml

0.957

Antibodies to Klebsiella pneumoniae
lipopolysaccharide titer, log,

0.935

Antibodies to Staphylococcus aureus
titer, log,

0.923

Antibodies to Streptococcus pyogenes
titer, log,

0.896

Ig E to K. pneumoniae

0.937

Ig E to S. aureus

0.941

Migration inhibition index to
Klebsiella pneumoniae
lipopolysaccharide

-0.703

Migration inhibition index to
Streptococcus pyogenes Streptolysin O

-0.722

Migration inhibition index
to Staphylococcus aureus protein A

-0.914

Circulating immune complexes,
units of optical density

0.891

Complement C3 component

-0.753

Complement C4 component

-0.760

Interleukin 1 serum concentration,

concentration, pg/ml

e 0.927
Interleukin 2 serum concentration, -0.726
pg/ml
Interleukin 6 serum concentration, 0.769
pg/ml
Interleukin 10 serum concentration, .0.737
pg/ml
Interferon y serum concentration, -0.965
pg/ml
Prostagrandin E, serum 0.738

Secretory IgA contents

secretion, mkg/ml

in oropharyngeal secretion, g/l -0.895
Monomeric IgA contents 0.872
in oropharyngeal secretion, g/1 ’
Ig G contents in oropharyngeal 0.914
secretion, g/l ’
Lactoferrin contents in oropharyngeal 0.967
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Interferon y contents in oropharyn-

: -0.955
geal secretion, pg/ml
Morphological degree of polyp 0.710
maturity ’
T-lymphocytes CD4 contents 0.797
in polyps stromal infiltrates, % '
T-lymphocytes CD8 contents 0711
in polyps stromal infiltrates, % ’
CD4/CDS ratio in polyps stromal 0.724
infiltrates '
CD16 contents in polyps stromal 0.742
infiltrates, % ’
HLA-DR carrier cells contents 0.774
in polyps stromal infiltrates, % ’
Ig M-producer cells contents 0.793
in polyps stromal infiltrates, % ’
Ig G-producer cells contents 0.809
in polyps stromal infiltrates, % '
Ig E-producer cells contents 0.787
in polyps stromal infiltrates, % '
Hexokinase activity in polyp tissue, 0.753
mkmol/g protein/hour ’
Phosphofructokinase activity in polyp 0.803
tissue, mkmol/g protein/hour )
Lactate dehydrogenase activity 0.766
in polyp tissue, mkmol/g protein/hour '
Creatinphosphokinase activity 0.708
in polyp tissue, mkmol/g protein/hour ’

Taking into account the factors that were loaded with the most
powerful factor 1 (number of operations on polypous rhinosinus-
itis in past, functional condition of the nasal breathing, degree of
olfactory analyzer dysfunction, motor activity of the ciliated epi-
thelium, the number of T-lymphocytes (CD2, CD3, CD4, CDS),
CD19 lymphocytes, total number of leukocytes, lymphocytes
interaction parameter, phagocytic parameter, phagocytic index,
immunoglobulins A, M, G, natural killers activity, circulating
immune complexes, C3 and C4 complement components), it
was named “Clinical and immune-causative factor”. At the same
time, the indicators, which were at the positive pole of the factor,
acquired high values (increased), and indicators at the negative
pole of the factor had low values.

The combined effect of factor 1 together with the second on fac-
tor significance (factor 2) was explained by almost half (46.47%)
variability of indicators.

Taking into account the variables included in factor 2 (points
of the degree of polyposis intensity, morphological degree of
polyp maturity, the contents of CD4, CD8, CD4/CDS8, CD16,
HLA-DR antigen carriers, cells producing Ig M, Ig G, Ig E in
polyps stromal infiltrates, activity of hexokinase, phosphofruc-
tokinase, lactate dehydrogenase, creatinphsphokinase in polyp
tissue), it has obtained the descriptive name of “Clinical and
pathomorphological factor”.

Factors 3,4, 5 and 6, to a lesser extent, influenced the variability
of the indicators, however, it is interesting that they were loaded
with certain groups of indicators.

Thus, factor 3, called “Immunoregulatory factor”, was loaded
with indicators of concentration of interleukines 1B, 2, 6, 10,
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interferon y and prostaglandin E2 cytokines in serum.

Taking into account that the factor 4 load included mainly
the characteristics of the etiological infectious factor and the
corresponding clinical manifestations (points assessment of
excretions character, mean quantity of Klebsiella pneumoniae,
Staphylococcus aureus, Streptococcus pyogenes in the nasal
meatus, antibody titers to Klebsiella pneumoniae lipopolysa-
charides, Staphylococcus aureus, Streptococcus pyogenes, im-
munoglobulin E titer to K. pneumoniae and S. aureus, migration
inhibition index to Klebsiella pneumoniae lipopolysaccharide,
Streptococcus pyogenes streptolysin-O, Staphylococcus aureus
protein A), it was given the name of “Clinico-microbiological
factor”.

Factor 5 was characterized by a load of indices of predomi-
nantly local immune and non-immune protection (contents of:
secretory Ig A, monomeric Ig A, Ig G, lactoferrin, interferon y in
oropharyngeal secretion), because of what it was called “Violation
of local defense factor”.

Finally, factor 6 was loaded mainly with clinical, anthropode-
mographic and epidemiological parameters (age, duration of
history of polypous rhinosinusitis, number of acute respiratory
diseases exacerbations last year, polypous rhinosinusitis preva-
lence in a region of living), it was called “Epidemiological and
demographic factor”.

At the next stage, the intensity of the factors in the groups of
patients with the newly diagnosed polypous rhinosinusitis and
the recurrent course of the disease has been studied (Table 3).

There are statistically significant differences between the factor
estimates in all groups with p<0.01 (Table 4).
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Table 3. Averaged factor estimates in the groups of patients with newly diagnosed and recurrent polypous rinosinusitis

Groups Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
Primarily diagnosed 0.517 0.071 0.157 0.238 0.217 0.053
polypous rhinosinusitis +0.025 +0.062 +0.081 +0.107 +0.092 +0.009
Recurrent polypous 0.623 0.156 0.023 0.063 0.101 0.139
rhinosinusitis +0.047 +0.092 +0.026 +0.033 +0.054 +0.037

Table 4. Differences between groups of patients with newly diagnosed and recurrent polyposis rhinosinusitis by factors

Groups Distances between groups p-level value
Factor 1 p<0.01
1.507
Factor 2 p>0.05
Prlmgrlly dlagposed polypous Factor 3 p<0.01
rhinosinusitis — recurrent 1.059
polypous rhinosinusitis Factor 4 p<0.05
Factor 5 p<0.01
3.072
Factor 6 p<0.01

Taking into account the variables that loaded the factors, these
provisions can be interpreted as follows: for patients of the group
for the first time diagnosed polypous rhinosinusitis characterized
by high levels of intensity of immune inflammation, changes of
microbiocenosis due to low values of local defense dysfunction
and clinical and epidemiological parameters. On the contrary,
during the next relapse of polypous rhinosinusitis, along with
the unchanged dominance of immune-inflammatory shifts, the
importance of the clinical-morphological factor, the depression
changes of specific and nonspecific local protection, and the im-
munological factor in general.

Conclusions.

1. Thus, as a result of the factorial analysis, 6 main factors
were identified, the joint action of which explains 53.72% of the
variability of indicators for the polypous rhinosinusitis.

2. The factor analysis allowed to distinguish the groups of
indicators and estimate the specific weight of individual patho-
genetic factors in the development of polypous rhinosinusitis,
which might be conditionally combined under the general
names of “clinic-immune”, “clinic-pathomorphological”, “im-

CEINNTS

munoregulatory”, “clinical-microbiological”, “violation local
protection”,”epidemiological and demographic “factors.

3. The effect of two of the most powerful factors (“clinical-
immune” and “clinic-pathomorphological factor”) is explained
by 46.47% of the variability of indicators.

4. Factor estimates for the most potent “clinically-immune-
causative factor” with a high degree of reliability distinguished
groups of patients with the first identified polypous rhinosinusitis
and its relapse.

5. Perspectives of further investigations are related to math-
ematical modeling of the pathological process using artificial
neural networks.
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SUMMARY

PREVAILING CLINICO-PATHOGENETIC PARAME-
TERS IN PATIENTS WITH POLYPOUS RHINOSINUSITIS

Lupyr A., Yurevych N., Domina Y., Kalashnyk I.,
Bondarenko O.

Kharkiv National Medical University, Ukraine

Aim - Improvement of polypous rhinosinusitis anti-relapse
treatment efficacy by distinguishing of the core meaningful fac-
tors of the disease’s development.

The study included 300 patients with polypous rhinosinusitis
aged 18-77 years. Comprehensive evaluation of the data is done
by means of factor analysis by the method of the main components
with subsequent varimax-rotation of the factor axes. The critical
value of p-level was 0.05.

As aresult of the factorial analysis, 6 main factors were identi-
fied, the joint action of which explains 53.72% of the variability
of indicators for the polypous rhinosinusitis. The factor analysis

45



allowed to distinguish the groups of indicators and estimate the
specific weight of individual pathogenetic factors in the devel-
opment of polypous rhinosinusitis, which might be condition-
ally combined under the general names of «clinic-immune»,
«clinic-pathomorphological», «immunoregulatory», «clinical-
microbiological», «violation local protection»,»epidemiological
and demographic «factors. The effect of two of the most powerful
factors («clinical-immune» and «clinic-pathomorphological factor»)
is explained by 46.47% of the variability of indicators. Factor esti-
mates for the most potent «clinically-immune-causative factor» with
a high degree of reliability distinguished groups of patients with the
first identified polypous rhinosinusitis and its relapse. Perspectives
of further investigations are related to mathematical modeling of the
pathological process using artificial neural networks.

Keywords: polypous rhinosinusitis, pathogenesis, factor
analysis.

PE3IOME

OCHOBHBIE KIUHUKO-TATOTEHETUYECKHUE
IHOKA3ATEJIA ¥ NAIIMEHTOB C INOJIMITIO3HBIM
PUHOCUHYCUTOM

Jlynsips A.B., FOpesnu H.A., lemuna E.B.,
Kanamuuxk FO.M., bonaapenko O.B.

Xapvkoeckuil HAYUOHATbHBLL MeQUYUHCKUL YHUGEpCcUmen,
Vrpauna

He.l'lb - ITOBBILICHUEC 3(1)(1)GKTI/IBHOCTI/I JICUCHUSA ITOJIUITIO3HOI'O
PUHOCHUHYCUTA IIYTEM BBIJACJICHNUS OCHOBHBIX 3HAYUMBbBIX (baKTO—
POB pa3BUTHsI 3a00JICBAHNS.

Hccnenosanue Bxiarodano 300 manueHTOB ¢ MOJUIO3HBIM PU-
HOCHHYCHTOM B Bo3pacTte 18—77 ner. MHOromepHas olieHKa 1aH-
HBIX OCYIIECTBIICHA C IIOMOIIBIO (PAaKTOPHOTO aHAIM3a METOIOM
OCHOBHBIX KOMIOHEHTOB C MOCJICAYIOLIMM BapUMaKC-pOTalnei
oceii-(hakTopoB.

B pesysbrare akTopHOro aHaiaM3a BBISBIEHO 6 OCHOBHBIX
(akToOpoB, COBMECTHOE JEHCTBUE KOTOPBIX 00BsicHsieT 53,72%
U3MEHYMBOCTH MOKa3aTelel MOJIUII03HOT0 PUHOCHUHYCHTA.
DaxTOpHBII aHAIN3 TO3BOJIMI OTIAMYHUTH MPYIIIBI HOKA3aTelel U
OLCHHUTH y}:leJ'[]:HbIﬁ BEC OTJCJIBHBIX ITATOICHCTUYCCKUX q)aKTOpOB
B Pa3sBUTHU ITOJIUIIO3HOTO PUHOCUHYCHTA. (DaKTOpr O6’bejll/IHl/IJ'[I/I
oA yCJIOBHBIMU 06U_lPIMI/I Ha3BaHUSMU «KJIMHUKO-UMMYHOJIOTHU-
YECKHUI, KKIIMHUKO-IIATOMOP(OIOTHYECKUI», «(MMMYHOPETYIIsI-
TOPHBII «KIMHUKO-MUKPOOHUOIOTHYECKHID», «HAPYLIEHUS MECT-
HOM 3aIUTBD), «IIUIEMHUOJIOro-1eMorpaduueckuin». dddexrom
JIBYX HanboJiee CHIIBHBIX (PaKTOPOB («(KIMHUKO-UMMYHOJIOTH-
YECKUI» U «KIMHUKO-TTAaTOMOP(OIOrHIeckuiiy) oObsICHIETCS
46,47% n3MeH4nBOCTHU NoKazareneld. OreHka Hanbosee CUIbHOTO
«KITMHUKO-MMMYHOJIOTHYECKOro» (hakTopa ¢ BEICOKOH J0CTOBEp-
HOCTBIO OTVIMYAIOT I'PYIIIbI MAIIUEHTOB C BIIEPBBIC BbISIBJICHHBIM
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MIOJIMIIO3HBIM PUHOCHHYCUTOM M €r0 PELUANBOM, YTO CIELYyeT
YUYHUTBIBATh MPU ONPEIACIICHUH TAKTUKH MPOTHBOPEIMINBHOTO
neueHust. [lepcrnekTuBbI JabHEHIINX UCCIIeIOBAHUH CBSI3aHbI C
MaTeMaTHYeCKUM MOJICITMPOBAHUEM NATOJIOTMUECKOTO TIpoliecca
C MCIOJIb30BAHNEM UCKYCCTBEHHbBIX HEHPOHHBIX CETCH.
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IMPROVEMENT OF TREATMENT IN PERSONS WITH ARTERIAL HYPERTENSION
AND TYPE 2 DIABETES MELLITUS

Chernatska O., Demikhova N.

Sumy State University, Ukraine

According to World Health Organization statistics, cardiovascu-
lar diseases take the lives of 17,7 million people every year. That
is 31% of all global deaths [9]. No doubt that arterial hyperten-
sion (AH) is a global problem nowadays. Limited comparable
data are available on the prevalence of such disorder in different
European countries. Furthermore, overall the prevalence of AH
appears to be around 30—45% of the general population, with a
steep increase with ageing [7]. It’s a fact, that type 2 diabetes
mellitus (DM) is the noninfection epidemic. In addition, it is an
independent risk factor of cardiovascular morbidity and mortality
[1]. Researches have suggested that there are a lot of common
links in the pathogenesis of AH and type 2 DM. Therefore, the
improvement of diagnostic and treatment of such coexistent pa-
thology is very important for primary and secondary prevention
of cardiovascular complications.

The aim of our study was the improvement of treatment in
patients with arterial hypertension and type 2 diabetes mellitus by
detail analysis of lisinopril and telmisartan protective action and
the development of a differentiated approach to the appointment
according to the level of endothelin-1.

Material and methods. We examined 96 people with AH and
coexistent type 2 DM; 15 practically healthy people treated in Sumy
City Clinical Hospital Ne 1 during 2014-2017 years. Two comorbid-
ity persons were excluded on their own from our trial. Consequently,
the dynamic of treatment was analyzed in 94 people.

Firstly, patients with AH and type 2 DM were divided in two
subgroups according to the renin-angiotensin-aldosterone system
blockers consumption. Persons from the I subgroup (n = 54)
were treated by telmisartan (40—80 mg/day); II (n = 40) — by
lisinopril (10—20 mg/day) with following comparison of their
protective action.

Secondly, people from the I subgroup (n = 54) were divided in
la (n=25) and Ib (n = 29) depend on endothelin-1 (ET-1) levels.
The level of ET-1 is less than 10 pg/ml in Ia subgroup and more
than 10 pg/ml in Ib subgroup. The dose of telmisartan was 40
mg/day for people from Ia subgroup and 80 mg/day for people
from Ib subgroup. After six months of treatment we made the
analysis of albumin excretion rate (AER), left ventricular (LV)
mass index for all patients.

All patients with AH and type 2 DM had cardiovascular compli-
cations 4,97+0,2 years ago. The myocardial infarction, the stroke,
ischemic episodes were confirmed. At first we determined AH in
all observed patients. Type 2 DM was the coexistent patology.

Persons with AH and type 2 DM were 62,31+0,2 years old,
practically healthy people — 60,73+1,05 years old. The level of
systolic blood pressure were 153,0+0,07 mmHg, 126,7+0,12
mmHg; diastolic blood pressure — 101,9+0,04 mmHg, 83,4+0,13
mmHg; glycated hemoglobin (HbA1c)— 8,48+0,14%, 3,83+0,2%,
p<0,0001; AER — 56,11+£6,9 mg/l, 3,27+0,76 mg/l, p=0,0032;
LV mass index — 73,243,38 g/m, 32,954+0,99 g/m, p<0,0001 re-
spectively for patients with coexistent pathology and practically
healthy people. The DM was compensated in 13 (13,54%) people,
subcompensated — in 10 (10,42%) people, decompensated — in
73 (76,04%) people.

All persons with coexistent pathology were observed and
treated according to the guidelines of Ministry of Health of
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Ukraine Ne1118 (21.12.2012 year) [3], Ne384 (24.05.2012 year)
[2], guidelines for the management of arterial hypertension of the
European Society of Hypertension and of the European Society of
Cardiology (2013) [7], American Diabetes Association (2017) [4].

The methods of our trial were clinical, anthropometric, bio-
chemical, immunoassay, instrumental, statistical. We collected
anamnesis, made the complex detail examination of each person.
The high in meters was measured with help of centimeter tape for
LV mass index calculation. The level of HbAlc was defined by
photocolorimetric method. The level of AER was determined by
one-site competitive immunoassay, ET-1 — by enzyme immunoas-
say included affinity chromatography. The echocardiography was
done in M- and B- regimes on «Alpinion» and «Kontron» devices.
LV mass index was calculated as a LV mass to height in the de-
gree of 2,7 ratio in order to the guidelines of American Society
of Echocardiography (2005) [5,7]. We used ASE-recommended
formula for estimation of LV mass from LV linear dimensions
based on modeling the LV as a prolate ellipse of revolution [5].

Statistical analyses were performed using Microsoft Excel
2016. The hypothesis of normal samples distribution was tested
with the help of Kolmagorov-Smirnov criterium. In our trial there
was no base for refutation the hypothesis connected with normal
samples distribution. Finally, Student’s test for independent and
paired samples was used. We calculated the mean, the standard
error of the mean (SEM), the reliability of the differences between
indicators (p). The results were considered significant if the levels
of p were less than 0,05.

Results and their discussion. We evaluate the dynamic of com-
plains in I and II subgroups after 6 months of treatment (Table 1).

Consequently, patients with AH and type 2 DM felt well because
of the renin-angiotensin-aldosterone system blockers consumption.
Furthermore, the regress of complaints has been confirmed.

We estimated some functional markers of heart and kidney in
patients from these [ and II subgroups. AER is a well-known major
marker of diabetic nephropathy. The positive correlation between
the level of AER and HbAlc is the confirmation of it [6]. The
echocardiography’s data, LV mass index, AER were measured
secondly after six months of treatment. The level of HbAlc was
assessment in three months (Table 2).

Our study clearly demonstrated, that the LV mass index was
decreased on 5,96% in patients with comorbidity treated by
telmisartan (40-80 mg/day) and on 3,3% in people consumed
lisinopril (10—20 mg/day).

On the basis of our observations, the level of AER was also
decreased on 7% and 6,51% respectively for persons from the I
and II subgroup.

It was also found the improvement of type 2 DM compensation
in patients with coexistent AH. Therefore, we fixed the decreased
levels of HbAlc in two subgroups.

Finally, in patients with AH and type 2 DM the prescription
of telmisartan and lisinopril is effective. These antihypertensive
drugs had confirmed additional effects connected with improve-
ment of heart and kidney disorders.

Furthermore, we made the analyses of AER and LV mass index
in patients with AH and type 2 DM from Ia and Ib subgroup treated
by differential doses of telmisartan (Table 3).
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Table 1. The dynamic of complaints after telmisartan and lysinopril treatment
in persons with arterial hypertension and type 2 diabetes mellitus

I subgroup, n=54 II subgroup, n =40
Indicator before treat- . before treat- after treat- .
after treatent,n | dynamic, n dynamic, n
ment, n ment, n ent, n
drought 30 (55,6%) 26 (48,1%) -4 (7,5%) 24 (60%) 22 (55%) -2 (5,0%)
fatigue 40 (74,1%) 36 (66,7%) -4 (7,4%) 38 (95%) 35 (87,5%) -3 (7,5%)
headache 40 (74,1%) 34 (63%) -6 (11,1%) 38 (95%) 36 (90%) -2 (5,0%)
dizziness 31(57,5%) 26 (48,1%) -5(9,4%) 21 (52,5%) 19 (47,5%) -2 (5,0%)
polyuria 46 (85,2%) 42 (77,8%) -4 (7,4%) 34 (85%) 31(77,5%) -3 (7,5%)
polyphagia 10 (18,5%) 8 (14,8%) -2 (3,7%) 6 (15%) 5(12,5%) -1(2,5%)
itch 28 (51,9%) 24 (44,4%) -4 (7,5%) 23 (57,5%) 20 (50,0%) -3 (7,5%)
weakness 49 (90,7%) 44 (81,5%) -5(9,2%) 38 (95%) 34 (85%) -4 (10 %)
oral cavity dryness 47 (87,0%) 40 (74,1%) -7 (12,9%) 36 (90%) 33 (82,5%) -3 (7,5%)
vision reduction 50 (92,6%) 45 (83,3%) -5(9,3%) 38 (95%) 34 (85%) -4 (10%)
paresthesia 45 (83,3%) 41 (75,9%) -4 (7,4%) 39 (97,5%) 35 (87,5%) -4 (10 %)
numbness of the 0 0 N o o 0
extremities distal parts 37 (68,5%) 33 (61,1%) -4 (7,4%) 28 (70%) 25 (62,5%) -3 (7,5%)
swelling of the 0 0 o o o 0
extremities 15 (27,8%) 13 (24,1%) -2 (3,7%) 12 (30%) 10 (25%) -2 (5%)
muscle pain 17 (31,5%) 15 (27,8%) -2 (3,7%) 18 (45%) 16 (40%) -2 (5%)
dyspnea during 0 0 N o N 0
physical activity 46 (85,2%) 42 (77,8%) -4 (7,4%) 38 (95%) 3 (87,5%) -3 (7,5%)
dyspnea at rest 18 (33,3%) 16 (29,6%) -2 (3,7%) 14 (35%) 12 (30%) -2 (5,0%)
heart pain 41 (75,9%) 38 (70,4%) -3 (5,5%) 38 (95%) 35 (87,5%) -3 (7,5%)
note: - n is the number of persons
Table 2. The comparative effectiveness of telmisartan and lisinopril protective action in patients
with arterial hypertension and type 2 diabetes mellitus
I subgroup 11 subgroup control group
Indicator (n=54) (n =40) (n=15) p
mean+SEM mean+SEM mean+SEM
. p,= 0,003
left ventricular mass 71.42+1.3 76.03+0.09 !
. 32,95+0,99 p,<0,0001
2,7 -+ + > s ) 5
index (g/m*7) 67,16:£0,9 73,52+1,1 p.<0,0001
p= 10,0082 p=0,0257
lor?t 1 Ha 5,96 % 1Ha3,3%
. . p,=0,1419
albumin excretion rate 56,18+1.3 58.87+1.24 !
e e i 3,27+0,76 p,<0,0001
(mg/l) 52,25+1,4 55,04+1,4 p.<0,0001
p=0,0421 p=0,0439
lor? lHa7 % 1 Ha 6,51 %
p,= 0,0380
. 8.8+0,18 8.35+0,05 !
0, P a 1 Dol — VU
glycated hemoglobin (%) 8.32+0,04 8.140,08 3,83+0,2 p,<0,0001
p,<0,0001
p=0,0106 p=0,0097
lor?t | Ha 5,45 %. lHa3 %

5

note: “n’” is the number of persons; the numerator data - the value of the indicator before treatment;
the denominator data - the value of the indicator after treatment; p, - the reliability of differences between the indicators
I and Il subgroups, p, - the reliability of differences between the indicators of I subgroup and control group;
D, - the reliability of differences between the indicators of the Il subgroup and the control group,
D - the reliability of differences between the indicators before and after treatment
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Table 3. The dynamic of albumin excretion rate and left ventricular mass index in patients
with arterial hypertension and type 2 diabetes mellitus treated by differential doses of telmisartan

I subgroup (n=54)
Ia Ib control group
Indicator ET-1< 10 pg/ml ET-1> 10 pg/ml (n=15) P
(n=25) (ll=29) mean+tSEM
mean+SEM mean+=SEM
albumin iﬁcﬁnon rate, 20.3840.9 R7 6541 78 275066 pli g,ggg;
& 18,4:0,04 83,36:1,07 S P~
p,<0,0001
lort lHa 9,7 % 1l Ha4,9%
p=0,0328 p =0,0435
. p, < 0,0001
left ventricular mass 73+40.8 91+£0,54 !
index, g/m>’ 68,1+1,1 88,2+0,2 32,95+0,99 p,< 0,0001
p,<0,0001
lor? 1 Ha 6,7 % lHa3,1%
p =0,0007 p <0,0001

note: the numerator data — the value of the indicator before treatment; the denominator data — the value of the indicator
after treatment; p, — the reliability of differences between the indicators of la and Ib subgroups;
D, — the reliability of differences between the indicators of la subgroup and control group;
D, — the reliability of differences between the indicators of Ib subgroup and the control group;
p — the reliability of the differences between the indicators before and after treatment

In persons with AH and coexistent type 2 DM treated by
telmisartan 40 mg/day during 6 months the level of AER and
LV mass index was decreased on 9,7% (p=0,0328) and 6,7%
(p=0,0007) respectively.

In patients with coexistent pathology treated by telmisartan 80
mg/day during 6 months the level of AER and LV mass index was
decreased on 4,9% (p=0,0435) and 3,1% (p<0,0001) respectively.

It was found that in patients with AH and type 2 DM treated
by telmisartan (40—80 mg/day) the level of AER, HbAlc, LV
mass index decreased more compared with comorbid persons
treated by lisinopril (10—20 mg/day). As a result of our finding
the prescription of this angiotensin receptor blocker is advisable
for people with coexistent pathology.

Previous studies indicated the decrease of LV mass index on
6,8 % during 3 months of telmisartan (80 mg/day) consumption
in hypertensive patients. Type 2 DM was not determined in such
category [11]. Our clinical trial involved people with AH and
coexistent type 2 DM. It can be the explanation of less percent
(5,96 %; p = 0,0082) of LV mass regression. On the other hand,
the duration of treatment in our study was twice more. According
to this fact such level can be more. To our mind, the less level
of LV mass index decrease in our trial was connected with third
stage of AH in all persons, presence of cardiovascular compli-
cations according to the anamnesis and observation, confirmed
coexistent type 2 DM. The level of LV mass index decrease was
not very big. We suggested that it can be connected with short
period of treatment.

Other researcher examined the effect of telmisartan (20-40-80
mg/day) on the control of urinary albumin excretion in patients
with hypertension. Several investigations showed the median
reduction (14 %) of AER from a baseline [10]. In our study, the
percentage of AER decrease was 7%. In this difficult context, we
connected such result with presence of third stage of AH in all
persons, confirmed coexistent type 2 DM.

Angiotensin-receptor blockers are becoming available that
are intended to not only antagonize angiotensin receptors, but
also block endothelin receptors, or stimulate the peroxisome
proliferator-activated receptor gamma [8]. According to this fact

© GMN

we made the differentiated approach of telmisartan prescription
depend on endothelin-1 levels. Specifically, this approach has
enabled us to determine the contribution of endothelial dysfunc-
tion in efficacy of treatment.

Conclusions.

1. Telmisartan is not worse than lisinopril according to heart
and kidney protection. It should be recommended in persons
with arterial hypertension and coexistent type 2 diabetes mellitus
because of confirmed additional positive effects.

2. It is advisable to use differential method of telmisartan
prescription according to the level of endothelin-1. In patients
with arterial hypertension and type 2 diabetes the prescriptions
of telmisartan 40 mg/day, if the level of endothelin is less than
10 pg/ml, and 80 mg/day of corresponding drug, if the level of
ET-1 is greater than 10 pg/ml is expediently.
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SUMMARY

IMPROVEMENT OF TREATMENT IN PERSONS WITH
ARTERIAL HYPERTENSION AND TYPE 2 DIABETES
MELLITUS

Chernatska O., Demikhova N.
Sumy State University, Ukraine

The aim of study was the optimization of treatment in patients
with arterial hypertension and coexistent type 2 diabetes mellitus.
The study involved 96 persons with arterial hypertension and type
2 diabetes mellitus (2 of them were excluded). Patients with arte-
rial hypertension and type 2 diabetes mellitus (n=94) were divided
in two subgroups: persons from the first (n=54) were treated by
telmisartan 40—80 mg/day; second (n=40) — by lisinopril 10-20
mg/day. People from the first subgroup (n=54) were divided in
Ia (n=25) and Ib (n=29) according to the level of endothelin-1.
Persons from the Ia subgroup with less than 10 pg/ml levels of
endothelin were treated by telmisartan 40 mg/day. People from
the Ib subgroup with more than 10 pg/ml levels of endothelin
were treated by telmisartan 80 mg/day. Patients were observed
by echocardiography, albumin excretion rate in six months and by
glycated hemoglobin in 3 months. Telmisartan is not worse than
lisinopril according to protection of heart and kidney. Under the
influence of treatment with telmisartan at a dose of 40 mg/day in
subjects with arterial hypertension and type 2 diabetes mellitus
and less than 10 pg/ml level of endothelin-1, the values of albumin
excretion rate decreased by 9,7% (p=0,0328), and left ventricular
mass index — by 6,7% (p=0,0007). In coexistent patients with
greater than 10 pg/ml level of endothelin-1 and 80 mg/day dose
of telmisartan, the level of albumin excretion rate was reduced
by 4,9% (p=0,0435), and left ventricular mass index — by 3,1%
(p<0,0001). If the level of this indicator is less than 10 pg/ml, the
dose of telmisartan is 40 mg/day, if the level of endothelin-1 is
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more than 10 pg/ml, the dose of telmisartan is 80 mg/day.
Keywords: arterial hypertension, type 2 diabetes mellitus,
endothelin.

PE3IOME

OITUMM3ALIMA JTEYEHUS BOJIbHBIX APTEPUAJIb-
HOW 'MMNEPTEH3UEN U CAXAPHBIM JJUABETOM
THUIIA 2

Yepuankas O.H., [lemuxosa H.B.
Cymckotl 2ocyoapemeenubiil yHueepcumem, Ykpauna

Lenbro uccnenoBanus ABUIACh ONTUMH3ALUS JICUCHUS O0JIb-
HBIX apTepUaIbHOM MMIIEPTEH3UEH 1 cCaxapHbIM 1Ha0eToM THa 2.

O6cnenoBano 94 60NBHBIX apTepualIbHOM runeprensueii (Al)
u caxapubiM auaderom tumna 2 (C/12). BonbHble pasneneHbl Ha
JBe rpynnsl: nauuenTs! [ rpynmnst (n=54) npuaumanu 40—80 mr/
cyTkH Tenmucaprana; nauueHtst 11 rpymmst (n=40) — 10-20 mr/
cyTk# Jm3uHonpuia. [laruentoB | rpynmsl B 3aBUCHMOCTH OT
YPOBHS BHIOTENNHA-1 pa3znenunu Ha 2 noarpynmsl: la (n=25) u
Ib (n=29) Bonwusie la moarpymnmsr (3ug0Tenu-1 <10 nr/m)
npunumanu 40 mr/cytku, Ib (3ngorenun-1>10 nr/mi) — 80
mr/cytku tenmucaprana. Crnycts 3 mecsua ompenesieHo
3HAYEHNE [TIMKO3MIMPOBAHHOTO FeMOIIIOONHA, 6 MECSIIEB CITy-
CTsl — aJbOYMUHYPHSI, C/lellaHa dXoKapauorpadus.

UYro kacaeTcst Hepo- U KapAHOIPOTEKTOPHOTO JCHCTBUS,
TeJIMHCApTaH He yCTyNaeT JU3uHOonpuiy. Y OonbHbIX Al n
C/12 na ¢one npuema 40 Mr/cyTKH TeIMHCapTaHA yPOBEHb
anpOymMuHypun ymenbimics Ha 9,7% (p=0,0328), a unnexc
Macchl MHOKap/a JIEBOTo Keilyaouka — Ha 6,7% (p=0,0007).
Y KOMOpPOWIHBIX MAIMECHTOB, MPpUHUMAIOIIKX 80 MI/CyTKH
TeJIMHCApPTaHa, ypOBEHb aJIbOyMUHYpUHN yMeHbIIMiICsS Ha 4,9%
(p=0,0435), uuaexc Macchl MUOKap/a JEBOTO JKEIy10uKa — Ha
3,1% (p<0,0001).

B pesynbrare nccienoBaHHus YyCTaHOBJICHO, YTO OOIBHBIM
AT n CJI2 uenecoobpasno HazHauarb 40 MI/CyTKH TeaMucap-
TaHa, €CJIM YPOBEHb dHAOTENNHA-1 He mpeBbimaet 10 mr/mia
u 80 Mr/CyTKH TelIMHCapTaHa, €CJIM yPOBEHb JHAOTEIHHA- |
npesbimaer 10 mr/m.

“gboydy
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2-00 535039m g5 9ol Ggedobs@@sbols (40 dp/mg-msdgdo)
domgdol Bmbby sendydoby@os Igndodwsm 9.7%-om
(p=0,0328), Jo(3bgbs 3o 39kol domgomeoygdol dobols
0bwgdbo go - 6.7%-0m  (p=0,0007). 3mIMGdo©yan

35(3096@90L, 30bz owgdes Agedolo®Eobl mbom
80 3y/wg-@sdgTdo sendydobydos Igydzodws 4.9%-0m
(p=0,0435), s 3bgbs 3oMgydol domgs@woydols dobols
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3®PEKTUBHOCTH NOMITIOBOI MHCYJIMHOBOM TEPAIIMM B TIEYUEHUW
CAXAPHOTI'O IUABETA THUIIA 2 (OB30P)

!CeitqunoBa A.Il., 'Muuros U.A., [leitamu k., 'Ceiinnnos II1.M.

'Meoicoynapoonuiii kazaxcrko-mypeyxuil ynugepcumem um. X.A. Hcaeu, Typkecman, Pecnybnuxa Kazaxcman,
?Vuueepcumem I'azu, xagpedpa sndokpunonoeuu, Auxapa, Typeyxas Pecnybnuxa

[lo onpenenenuio BcemupHO# opraHu3anuu 3apaBOOXpaHe-
Hus (BO3), caxapHblif muabeT Ha CETOMHSIIHUN JEHb SBIIA-
eTca HenHpeknnonHou manaemueid. B 2016 r. B mokmane BO3
o npobaeme caxapHoro auadera (CIl) 03BydeHO, 4TO BO BCEM
Mupe 422 MIITHOHA HACEIICHHS CTPAIAIOT CaXapHBIM JHa0ETOM
[1]. Cxemsr neuennst C| tuna 2 u CJl Tuma 1 cxoxw, 4to 00y-
CIIOBJIEHO HE TOJBKO ITAaTOT€HE30M PA3BUTHUS 3a00I€BaHNS, HO
ocnokHeHHAMH. HecMoTpst Ha c(OpMHUPOBAHHEIE MOITYIISIPHEIE
cxembl stieueHust C/1 tama 2, mpobiema TpedyeT YHUPHINPOBa-
HUSI CYIIECTBYIOMIETO JIEUCHHS IS AANbHEHINero yITydIeHus
rokaszareield IIMKeMHUHM M TPHUBICUYCHNS HOBBIX TEXHOJIOTHI.
W3BecTHO, YTO CyIIECTBYET HECKOIBKO TEPHOOB B JICUCHUH
CJ] Tuma 2: mepuox JeYeHUs MepopaJbHBIMU CaxapOCHMKAIO-
MMM TIPerapaTaMy, MepHo HCHOIB30BaHUS CMEIIIAHHOH cXe-
MBI JICYEHUS, HHCYTHHOMOTPeOHbIH nepuoa. Ocodoe BHUMaHNE

ciemyeT oOpaTUTh Ha MHCYIMHOIOTPEOHBIH TMepros, KOTOPhIH
OTIMYAeTCS HE TOJNBKO MCHXOJIOTHYECKUMH COCTABIISIOMINMHU
JUIS TIAIIMEHTA, HO ¥ MHANBHUIYaIbHBIM ITOA00POM HHCYIHHOTE-
parmn co CTOPOHHI Bpada. Ha ceromHsanHmii 1eHb caMbIM ONTH-
MaJIbHBIM METOJOM JedeHus manuentoB ¢ C/12 Ha mHCYNMMHO-
MOTPeOHOM MEPHOJIE SABIACTCS HHCYIMHOBAS IIOMITOBAs TEPATTHS
- METOJI JICUCHHUSI, CXOJKUH ¢ (PU3HONOTHIECKIMI MEeXaHU3MaMHU
pEeryaupoBaHus WHCYNIHHA B oprann3Me. C TOMOIIBIO HHCYIH-
HOBOM MOMITOBOM TEpamuM yIanoch CO3/1aTh, T.H. HCKYCCTBEH-
HYIO TIO/DKEITYJJOUHYIO JKeJle3y, OJHAKO HEPEeIIeHHOH OcTaeTcs
npodunaktuka ocinoxHeHHH C/I M OCTPO CTOMUT BOMpOC YCO-
BEPIICHCTBOBAHMS METOAOB JICUCHUS] M TPHBICUCHUS HOBBIX
TEXHOJIOTHH JJIsl KOHTPOJISL YPOBHS caxapa B KpoBu. Tabmuma 1
JIEMOHCTPHPYET TOJI0KHUTETbHBIE CTOPOHBI M HEOCTATKH TIOM-
noBoif nHcynmHOoBoM Tepamuu (ITUT).

Tabruya 1. Ionosxcumenvuvie cmopoHsl U HeOOCMamKU NOMNOGOU mepanuu
(nocmosnnas nookodcnas uncyiunosas ungysus) [10]

TloaoxurtenbHble kayecTBa IIUT

Henocrarku ITUT

JIyumuii KOHTpOJIb 32 IIMKEMHUEH

Bricokas croumMocTh

Komdopr u ynoderso

HeobxomumocTh peanu3anuu 00ydaromieil nporpaMmel

HeuvacTpie rUnmOraTnKeMUuecKue COCTOSHUS

TpeOyeT TeXHOIOTHYECKNX HABBIKOB M TIOMOIIH
B YIPaBICHUH TIOMITOH

MuHuManbHOE yBEJIMUEHNE UIIM OTCYTCTBUE Beca Mocie
nepexoja Ha [TUT

He NOAXOAUT IJIsd JIUI C YMEPEHHBIMU U TAXKEIIBIMU
KOIHUTUBHBIMU HAPYUICHUAMHA

MeHbllie POy IIEeHHbIX UHBEKIIUN UHCYJIMHA

TexHnUECKNe HEeTIOTAIKH -
OnokupoBKa Habopa ISt HHY3UiH

Cxema, mpubmmkeHHas K pU3NOIOTHYEeCKOi JOCTaBKe HHCYIIMHA

OmnacHOCTb Pa3BUTUS MECTHBIX KOXKHBIX HH(EKIUI

CHKkeHne oTpebieHus o0mIeii CyTOYHOH 036l HHCYJIMHA

Bornee 6naronpusiTHoe TedeHne hapMaKoTUHAMUKH U
(hapMaKOKHHETHKH 0a3aJIbHOTO HHCYIIHHA B OPTraHU3Me

MeHblI1Ie COIMaIbHOTO OpeMeHH
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IlokazaHust Kk MOMNOBOI WHCYIHHOTEPAITMU: HEYHOBIETBO-
pHUTENIbHBIE MOKA3aTelIN IIMKEMHYECKOr0 YPOBHS Y OOJIBHBIX
CJI1: HbAlc >7,0%; yacteie snerkue runoraukemun (>1 pasa
B CYTKH); TsDKeNble TuUmoriukemuu (=1 pasa B rox), Takxke
BCIICJICTBHE HU3KOH 4yBCTBHUTEIBHOCTH K THIIOIIMKEMHHM, He-
3aBucuMo ot HbAlc; cuHIpoM «yTpeHHeW 3apu», IPH HEBO3-
MOXKHOCTH KOPPEKIIMH JI03bI MHCYJIMHA B HOYHOE WIIM PaHHHE
yTpeHHHUEe yachl; AeTH U noapoctku ¢ C/I; mpoTuBoONOKa3zaHu-
SIMHM K TIOMIIOBOI MHCYJIMHOTEPAIMH SIBIISIOTCS: OTKAa3 WM He-
CIIOCOOHOCTP MAlMeHTa MPOBOAUTE IIPOLEIYPBI, CBSI3aHHBIC C
HIOMIIOH; HAJIMYME CUXUYECKOTr0 3a00JIeBaHMsI, HAPKOTHYECKAs
3aBUCUMOCTb M aJIKOTOJIM3M; OTPAaHHUYEHHMS, CBS3aHHBIC C BbI-
paKEHHBIM CHIKEHHEM 3PEHUsI, TPYAHOCTH B PAacHO3HABAHUH
HA/IMMCHU HA JUCIIIeE MTOMITBI [2].

ITUT B ocHoBHOM Hcnonb3yeTcs y 6onbHbix CII1, mocnen-
Hee JecATUIeTHE Hadall MCIoiIb30BaTh U 'y 60ibHbIX CL2 B
UHCYJIMHOTIOTPEOHOM MepHOo/Ie, YTO CIIOCOOCTBOBAIIO CHHIKE-
HHUIO ¥ TIPEAyNPEKICHHUIO B 1IEJIOM OCIOXHEHHUI caxapHOTro
nuadeta [3-5], yMEHBIICHHUIO FHITONIMKEMHYECKUX DITH30/10B,
0COOCHHO B HOYHOE BpeMms [5-9], ynydlieHuio merabonnye-
ckoro koHTpouns [3]. [Iposenennoe B 2013 1. panzoMu3UpoO-
BaHHOE OTKpbITOe nccienoBanne OpT2mise mokasano, 4To
nocrosiHHas nojakokHas uHy3us nncyauna (IITIMN) Gonee
s dexTuBHa Al cHWKeHUs ypoBHs HbAlc, yem MHOXKe-
CTBEHHAsl ©)KEJHEBHAsi WHBEKIIMOHHAs Teparus HHCYIMHO-
BBIM LINPUIEM Y MalUEHTOB ¢ JuabeToM THma 2, y KOTOPBIX
aJICKBAaTHBIM TJIMKEMHYECKUI KOHTPOJIb HE MOXET OBITh J0-
CTUTHYT C IPUMEHEHUEM MHTEHCU(HUIHMPOBAHHOTO BHIA HH-
CYJIMHOTEPANNH C UCIOIb30BaHHEM 0a31c-00JIIOCHON CXEMBI
uHcynuHa [8,9].

CoracHO CTaTUCTHYECKUM JaHHBIM, HCHOJIb30BAHUE HHCY-
JIMHOBBIX TIOMII CHMKaeT CMEPTHOCTh Ha 29% OT Bcex cylie-
CTBYIOILUX IPUYUH U Ha 43% - OT CcepleYHO-COCYAUCTHIX 3a-
OoneBaHuii. B Hay4yHBIX HccienoBaHmsX nociaeanux jer [11,12]
nokasano, uto [1IT1UU s¢ppexrusna u y nanuenros ¢ C/12. He-
MaJIOBa)KHBIM MOMEHTOM B )KU3HH OOJIBHBIX ANA0ETOM SIBIISETCS
UX TICUXOJIOTMYECKOE COCTOSIHUE U colMabHbIi craryc. Cpeau
mun ¢ CJ] BecbMa pacnpoCTpaHEeHbI CTpece U TUCKOM(DOPT OT
©XKETHEBHBIX MHBbEKUMH. [lepen kaxaoh enoil yenoBek ¢ Jua-
0eTOM MepeKUBaeT CTPecc, YyBCTBYeT AnckoMdopt. MHCcynnHo-
Bas [OMIIA 3HAYUMO YJIy4IlaeT Ka4eCTBO JKH3HH, CAMOOLICHKY
OOJBHBIX, (PH3MUYCCKOE 37I0POBbE Oaromapsi BCTPOCHHBIM TPO-
rpaMMam IOsIBUJIACh THOKOCTB B PeXKUME IPUHSITHUSI UM, TTPO-
CTa yrpasjeHHe 11a0deToM B MyTEIISCTBUSIX, AKTHBHOE Y4acTHE
B COLIMAJBbHBIX MEPOIPHUITHIX. MOXHO yTBEpXKIaTh, YTO JUIS
HALHEHTOB C JHa0eTOM B IICHXO-COLMAIILHOM OTHOLICHHH II0-
aBuIICA NpopsIB [13-15].

CyLiecTByIOT U OTPHUIIATENIbHBIE CTOPOHBI IOMIIOBO# Tepa-
MU - HEOOXOIMMOCTh KaXK/ble 3 JIHSI MEHATh MECTO MPUKpE-
IeHUsI HHQY3UOHHOW CHCTEMBI, 00Jiee YaCThIi MOHUTOPUHT
YPOBHSI ITTIOKO3bI KPOBH B TEUCHHH JIHS B CPAaBHEHHN C MHOXe-
CTBEHHOW HMHCYJIMHOBOW MHBEKIUEH, BBICOKAs CTOUMOCTH [7].
K mMuHycaMm cnenyer OTHECTH ONpeieNeHHbII CTpecc B yIpaB-
JICHUM amlapaTtoM, TPYAHOCTb PACCUUTBHIBATH CKOPOCTD MOAAUH
UHCYJIMHA BO BpeMsi (HH3MYECKOil HArpy3KH, CIOKHOCTb B 00-
YUYCHUH CTapILIero MOKOJICHUS, YTO, B CBOIO OYEpPe/lb, SIBISIETCS
cTpeccoM U TpebyeT OnpeIe/IeHHbIX HaBBIKOB.

Caxapuwiti ouabem muna 2 u memabonudeckue nposieienus
npu UHCYIUHOBOU NOMNOBOU mepanuy. Hanuune caxapHoro J1u-
abeTa HapylIaeT JIUIHUAHBIN 0OMEH, BIUSET Ha BEC, HECTAOMITb-
HOCTb [IIMKMPOBAHHOTO 'eMOINIOONHA — Yallle T0Ka3aTesu 110-
BeILIatOTCs. B uccnenoBanusax [3,12] rpynna yueHbIX u3ydana
unzaekc maccel tesia (MMT) y 6onbabix C/1 HaXozmsiuxcs Ha MH-
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CYJIMHOBOMW ITOMITOBOW Teparvu. B 3aKil04eHUH yCTAHOBIICHO,
yro UMT He yBennuuBacTcsi OT UCXOMHOTO 3HAUCHUS HA HOHE
[IIINU. Tloutn BO Bcex HPOBEICHHBIX IO CEH JIEHb Hcclie-
nosanusix [3-5,8,12,14-16,34] BoisiBiieHo, uTo Ha (OHE MPH-
MCHCHUA PIHCyJ'lHHOBOﬁ HOMHOBOﬁ T€panuu 3HA4YUMO CHHU-
JKaeTcs ypoBeHb NNIMKHUpoBaHHOro remorioomna (HbAlc).
HellOCTaTO'—lHO MCCJIICA0BAaHbl JIUIIUAHBIC U3MCHEHUA, ITPOUC-
xomsiue nocie [ITIMU. Asropamu Megson I.L., Treweeke
A.T. [14] npoBeneHo uccieqoBaHME IUIa3MEHHOIO Mapkepa
OKHCIIUTEIILHOTO cTpecca (OKUCIEHHBIN JIMIMONPOTEUH HU3-
KOW IJIOTHOCTH), KOTOPBII OLIEHHBAJCS B Hayaje MCCIeN0-
BaHus U Ha 16 Henene npumenenus INIMNU nns xoppexuuu
IJIFOKO3bI B KPOBH. Ha OCHOBAaHHUHU 4Y€ro mnoATBEpAUIaCh I'-
moresa 0 TOM, 4TO yJ'ly‘[LUeHI/IC KOHTPOJIA TIFOKO3bI ABJISACTCA
OCHOBHBIM ()aKTOPOM CHIIKEHHSI OKHUCIIUTEILHOTO cTpecca y
nanueHToB ¢ CA2 nocine IMITMU. Cnexyer yuuThIBaTh, 4TO
JaHHBIH A(QQPEKT yCHIMBAETCs IO BIMSHUEM IpernaparoB
IpyHIbl CTaTUHOB, YTO TpeOyeT MpPOBENCHUS IajbHEHIINX
uccnenoBanui [17].

Bmusaue [TITUU va munuaasii oomed 1 UMT "HenocTatouyHo
n3yueHo y 6onbHbix CJI2, KOTOpBIE HYXIaloTcs B Oonee Je-
TAJIbHOM HCCJIC0BAaHHN BO3MOYKHOCTH OKa3aHHs TIOMITOBO MH-
CYJIMHOTEpAIINU U1 YIIYUIICHHS Ka4y€CTBaA XU3HU.

Iomnosas uncyrunomepanus u KOZHUMUBHbIE QYHKYUIL.
B IMMOCJICAHUEC I'OAbI yquble Hadalinu OGan_laTb BHHMAHHC Ha
U3y4YeHHe KOTHUTUBHBIX (QyHKIuH OonbHbix CJ{, B 4acTHO-
CTH KOTHUTHBHBIX PacCTPOMCTB, TAaK KaK HEpBHAs CHCTeMa
ABIIAETCA OJHOW M3 OCHOBHBIX MHILEHEH JaHHOTro 3a0oJeBa-
Hus [18-20]. M3BecTHO, 4TO KOMOPOMIHOCTH AEHNPECCUU U
caxapHoro auabera siBisieTcs (aKTOPOM pUCKa Ul HHCYIbTa
[21]. CornacHo pe3ynbTaTaM NPOBEACHHOIO MeTa-aHalu3a,
B paMKax KOTOporo usydeHo 817 crareii, Hanbosee 4acThIM
nposiBiieHHeM AUCQYHKINU rojoBHOro mosra npu CJI siBis-
1oTcsi korHuTuBHBIe Hapymenus (KH) [22]. C uenbio Hau-
Jy4IIero ynpasjieHus AnabeToM HE0OXOAMMO M3ydaTb y mna-
IIIEHTOB KOTHUTHBHbIE HapyleHus. Cinenyer yuntsiBate KH
y noxuisix Jun ¢ CJ[2, Tak kKak KIMEHHO 9TOH BOpP3pacTHOM
KaTeropuu HeO6XOZ[PIMO UMETb XOPOWIYIO MaMATh Jisd l'lO.]'ly—
YeHUs1 U 00paboTKH MH(pOPMALMK U3 BHEUIHEH Cpelbl, YTo
BecbMa 3HaYUMO i jeueHuss CJ] U mpopuIakTUKu ero oc-
noxxuenuit. Co cBoeit croponsl Hannuue CJI ABisieTCs OMHUM
M3 PUCKOB pa3BUTUA KOI'HUTUBHBIX HapyLUeHI/Iﬁ n JEMCHIUU
[23]. Kpynnoe ucciaenqosanue ACCORD (Action to Control
Cardiovascular Risk), Bxiouaromiee cyOuccieqoBaHue IO
ouenke namatu ACCORD-MIND y 2977 nanuentoB ¢ CJ[{
THMA 2, NIPOJEMOHCTPUPOBAIIO HATMYHE B3aUMOCBSI3U MEKY
IMOBBIIECHHBIM YPOBHEM INTUKEMHUU U CHUXKCHUEM l'lOKa3aTeJ'lel>’I
KOTHUTUBHOT'O TECTUPOBAHUSA 110 YETBIPEM HCIIOJIb30BaHHBIM
OLICHOYHBIM IukayiaM [24]. KorHUTHBHBIE WM IO3HABaTElb-
HBIE CIIOCOOHOCTH COCTOSIT U3 HECKONBKHUX (PyHKIMH TOJIOB-
HOTO MO3ra: OCYLIECTBICHHE IPOLECCOB PallOHAIBHOIO
MO3HAHUST OKPYKAIOIIUN CPe/bl; BOCHPHUsATHE MHDOPMAIHH;
aHaJInu3 HH(bOpMaL[PIH; 3alIOMHMHAaHUE W BOCIPOU3BCIACHUE,
oOmeH uHpoOpMaMel, MOCTPOCHNE U OCYLIECTBICHHE IIPO-
rpaMMsl aeiictuil [25]. Boienstor nérkue, yMepeHHbIE U TS-
xkénpie KH, neMeHnus OTHOCHTCS K MX TsoKeIo# Gopme [26].
W3BecTHO, YTO M3 TPy JUCMETA00INYeCKHX 3a00JIeBaHMii
caMbIM TsDKeJIbIM (akTtopom Juisi passutust KH siBisercs ca-
XapHbIi 11abeT, COBMECTHO C COCYAMCTBIMU - H OCI0XHEHH-
SIMU aTepockieporuueckoro renesa [27-30]. [To HekoTOpbIM
JIaHHBIM B BO3pacTe mnocjie 65 JieT caMblM paciupoCTpaHeH-
HBIM BHJIOM DPAacCTPOMCTB SBISETCS YMEPEHHOE KOTHUTHUB-
Hoe HapyieHue (YKH). Bo3spact sBnsercst oqHUM M3 I7aB-
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HbIX puckoB KH. Tspkenas cragus KH cHukaer Ha kauecTBO
JKM3HH: MAIMECHTHl 3a0bIBAIOT BBECTH HHCYJIHMH, NPUHUMATh
JIEKapCTBa KaKIbli pa3, HapyIIAeTCs aHaJIM3 IOJIydaeMOin
uHpOPMAIMH, TTOHIKAeTCs NaMsITh. [10 TaHHBIM HEKOTOPBIX
UCCIICJOBaHMM, B 3TOM BO3PACTHOM IIEPUOZE CaXapHbIH qua-
6eT auarHoctupyetcs npumepHo y 18-20%, a KOTHUTHBHBIC
HapylieHus — npuMepHo y 25% [31]. CpaBHUTeIbHBIN aHa-
JIU3 MICUXUYECKOT0 CTaTyca C MCII0JIb30BaHUEM IIKaiIbl Mini-
Mental State Examination (MMSE) BbIsSIBHII, 4TO Y HOXKHIIBIX
nanueHToB ¢ C/I2 ounenka Ha 1-2 Oayula HUXKe, YEM Yy JIUIL
TOro e Bo3pacta 6e3 CJl, a B mepcrekTuBe 2 JIET OLEHKa
o MMSE y 6onbnbix C/l causutcs Ha 0,5 GamioB OsicTpee,
yem 6e3 C/I [32,33]. Tlpu olieHKe KOTHUTHBHBIX (QYHKIHI
y OonpHbIX CJI 0OHapyXMBarOTCs HapylleHHs Kak B OOIINX
KOTHUTHUBHBIX (DYHKIHSAX, TaK U B OTAEIBHBIX KOTHUTHBHBIX
nucyHKIusIX. B ogHOM U3 Mccie0BaHUi, IPOBEJCHHOM B
Kurae, yduThIBaJIHCh HECKOJIbKO (akTopoB BiusiHus Ha KH
y 6onbHbIX C/I: kypenue, Hanuuue AJl, ctax 3aboineBaHUs U
BO3pacT, ynoTpeOiieHne HHCYIMHA, OKPYKHOCTh Tanuu. Cie-
JyeT MOJAYEPKHYTh, 4T0 y noxuibix ¢ CJ[2 Gonbiie pacmpo-
crpaneno YKH u nemenuus [18].

Ha ocHoBaHuM IPOBENEHHOIO HU3YYECHUS PETPOCIEKTUBHBIX
U TEKyL[MX HCTOYHHKOB JIUTEPATyphl MO BoOIpocy 3(dexTus-
Hoctu [ITIMM B neyenun caxapHoro auabera yCTaHOBIICHA
HEOOXOAMMOCTh B ONTUMM3ALUU JUATHOCTUYECKUX IOJIXOI0B
K IpoOiieMe KOTHUTHBHOM AUCQYHKIHMH C HCIONB30BAaHUEM
CKPUHMHIOBBIX U JHAarHOCTHYECKHUX ILIKaJI, OXBAaThIBAIOLIUX 00-
Jiee MIMPOKUH CIIEKTP MHTEIUICKTYaJIbHBIX (DYHKLHIA; BHICOKYIO
4acTOTy BCTPEYaEMOCTH KOTHUTUBHBIX paccTpoiicT npu C/I, a
TaKke (aKkTOpoOB, BIMSIOIINX HA PACCTPOHCTBA COCYIUCTHIX U
MeTabOoINYeCKIX MapaMeTpoB, Jloka3aHa ApHEeKTHBHOCTD MPH-
MEHEHUs IOMITOBOM MHCYJIMHOBOM Tepanuu juis nedenus CI2 u
€ro OCJIOKHEHHH.
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SUMMARY

EFFECTIVENESS OF PUMP INSULIN THERAPY IN THE TREATMENT OF TYPE 2 DIABETES MELLITUS (REVIEW)

Seidinova A., 'Ishigov 1., *Peyami C., 'Seidinov Sh.

!International Kazakh -Turkish University named after H.A. Yassawi, Turkestan, Kazakhstan;
’Gazi University, Department of Endocrinology. Ankara, Turkey

In the literature review, data are presented on the effect of con-
tinuous subcutaneous insulin infusion (CSII) or insulin pump
therapy on patients with diabetes mellitus. The article consists
of epidemiology of diabetes mellitus, the effect of pump therapy
on cognitive functions and on metabolic parameters in patients
with diabetes mellitus. Over 132 sources were studied, 39 of
them are the newest complete studies and meta analyzes. Ex-
cluded sources above 10 years ago, abstracts. The advantages
and disadvantages of pump therapy are shown. Different sources

unanimously indicate an improvement in glycated hemoglobin
after CSII. Comparisons were made between CSII and daily
multiple injections of insulin. A review of the literature was con-
ducted covering the 10-year period of various treatments for dia-
betes mellitus in electronic databases Pub Med, Science Direct,
Springer and Google-Scholar.

Keywords: diabetes mellitus, treatment of diabetes, insulin
pump therapy, CSII.

PE3IOME

3®PEKTUBHOCTH MOMITIOBOI MHCYJIMHOBOI TEPATINU
B JIEHEHUUN CAXAPHOI'O JUABETA THUIIA 2 (OB30P)

ICeiiqunoBa A.IIL., 'Muuros U.A., 2Ieitamu J[k., 'Ceiiqunos III.M.

! Medicoynapoonwiil kasaxcrko-mypeykuti yrusepcumem um. X.A. Hcasu, Typrecman, Pecnyonurka Kazaxcman;,
2Vuusepcumem I'azu, kagpedpa snookpunonoauu, Ankapa, Typeyxas Pecnybnuxa

B mmreparyprOoM 0030pe NPHBEIEHBI JaHHBIE O BIHMSHUU ITOCTOSIHHOM MOIKOKHOHN HHCYmiHOBOW MH(y3uu (IITTMI) - nommoBoit uHCY-

JIMHOTEpAITHH B JICYCHNH MAIIUEHTOB C caXxapHbIM Jrabetom. B cra-
ThE MPEICTABIICHBI SUIEMHOIOTHS CaXapHOTo [HaldeTa, BIUSHAC
TIOMIIOBOI! Teparmy Ha KOTHUTHBHBIC (DYHKIMH 1 METabOITIeCcKue
rapameTpsl OONTBHBIX CaXapHbIM auadeToM. M3ydeno ceie 132
HCTOYHHKOB, U3 HAX 39 HOBEHIIINX ITOIHBIX NCCIIEIOBAHMIH U MeTa-
aHanmm30B. [okazaHb! MpenMyInecTBa U HeOCTaTKK HHCYITMHOBOH
TIOMITOBO Tepanuy. B MCTOYHWKaX yka3aHO Ha YIydIIeHHE ITH-
KHApOBaHHOTO reMorioonHa Ha (one nmposenenus [ITTUN. [Tpose-
neHo cpaHenue mexay [IIMU u exenneBHOW MHOXKECTBEHHOM
MHBEKIMeH MHCYTMHOM. Ha OCHOBaHHMM TPOBEICHHOTO H3yqeHUS
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PETPOCHEKTUBHBIX 1 TEKYIIHX HCTOUYHHKOB JIUTEPATYPHI IO BOIIPOCY
a¢dexrasrocTr [T B ieueH caxapHOTo 1radeTa yCTaHOBICHa
HEOOXOIMMOCTb B ONITHUMM3AIIAH JUarHOCTHYECKHX MOIXOIOB K MPO-
O1eMe KOTHUTHBHOM UC(YHKIINH C HCTIONE30BAHHEM CKPHHIHIOBBIX
1 MarHOCTUYECKHX IIIKaJI, OXBAaTHIBAIONIVX OONee MIMPOKUHA CIIEKTP
HHTEJUIEKTYATBHBIX (DYHKIMH; BBICOKYIO YacTOTy BCTPEUacMOCTH
KOTHUTHBHBIX paccTpoicTs npu CJl, a Tarke (pakTopoB, BIMSIOIINX
Ha PacCTPOHCTBA COCYUCTBIX X METAOOIMIECKHX TTapaMeTpoB, JOKa-
3aHa 3((HEKTUBHOCTH PUMEHEHHSI TOMIIOBOH HHCYIMHOBOH TEPAITHH
Juist iedenust CJ12 v ero ocioKHEeHHi.
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EFFECT OF OBESITY PRESENCE ON INSULIN-LIKE GROWTH FACTOR-1 AND ENDOSTATIN
IN PATIENTS WITH MYOCARDIAL INFARCTION

Martovytskyi D., Kravchun P., Shelest O.

Kharkiv National Medical University, Ukraine

Myocardial infarction (MI) leads to complex changes in the
structure of the damaged and intact myocardium. Dilation of the left
ventricle and thinning of the damaged tissue are the most significant
structural changes that increase the risk of further complications.
One of the leading mechanisms in the healing process in MI is the
change of tissue metabolism and intensity of angiogenesis, resulting
in left ventricular myocardial remodeling. Obesity is the important
comorbidity in cardiovascular diseases [1]. Unfortunately, there are
only limited treatment options for improvement of metabolic status
and prevention of cardiovascular events in comorbid pathology [2].

Regulators of metabolic processes with direct effect on vari-
ous tissues and organs include insulin-like growth factor-1 (IGF-
1), a peptide hormone that resembles insulin by structure and
actively participates in anabolic reactions in connective tissue,
muscles and heart. The main amount of IGF-1 is synthesized
by the liver cells, but there are other types of cells that are also
capable of producing IGF-1, in particular cardiomyocytes and
endotheliocytes. The number of receptors for IGF-1 in the vas-
cular endothelium is even greater than that for insulin receptors.

Unlike insulin, which is not produced in the tissues of the car-
diovascular system, the local secretion of IGF-1 occurs through
autocrine or paracrine mechanisms. In vitro studies administra-
tion of IGF-1 to transgenic mice caused proliferation of smooth
muscle cells and inhibition of apoptosis that lead to the stabili-
zation of atherosclerotic plaque. There is evidence that IGF-1
reduces the proliferation of smooth muscle cells in the intact en-
dothelium, but stimulates in the damaged ones. IGF-1 is known
to participate in the synthesis of nitrogen monoxide (NO) in en-
dothelial cells, causing additional vasodilation of the arteries.
Thus, it seems likely that many atherosclerotic and proliferative
changes in arteries occur through “mediation” by IGF -1.

It is known that prolonged hypersecretion of IGF-1, which is
observed in patients with acromegaly, underlies the formation of
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concentric hypertrophy of the myocardium and of an increase of the
total mass of the heart [3]. According to Laplace’s law, the contrac-
tile possibilities of the cardiac muscle gradually decrease and the
dilatation of all chambers of the heart develops, which also inevita-
bly leads to heart failure. In addition, patients with hypersecretion
of IGF-1 are 4-5 times more likely to develop hypertension and
dyslipidemia in comparison with the general population, that ac-
celerates the development of cardiovascular diseases.

Pilot studies have shown that the administration of exogenous
IGF-1 to patients with severe heart failure (including patients
with dilated cardiomyopathy) may improve structural changes
in the myocardium and reduce the functional class of heart fail-
ure [4]. Resistance to IGF-1 is reported to be associated with
a change of the thickness of the intima-media complex of the
vascular wall in obesity [5].

People with cardiac ischemia, overweight and obesity of the
I-1I degrees have a lower risk of both general and cardiovascular
mortality in comparison with normal and low weight persons
[6]. Whether IGF-1 plays a protective role in the heart in these
patients is not known yet.

The endogenous angiogenesis inhibitor, endostatin, was dis-
covered in 1997 in the cultured media of hemangioblastoma
cells [7]. Endostatin neutralization is known to promote angio-
genesis in the myocardium, dramatically induce tissue fibrosis
and remodeling, leading to worse outcomes. These results sug-
gest that angiogenesis therapy may not be beneficial in the left
ventricle (LV) remodelling after MI [8], nevertheless angiogen-
esis is believed to have a beneficial effect on LV remodelling
after MI [9], therefore our study is necessary to reveal the effects
of angiogenesis markers on LV remodelling.

The aim of the study - to study the markers of angiogenesis—
IGF-1 and endostatin — in patients with acute MI according to
the presence or absence of obesity.
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Material and methods. The study involved 105 patients with
acute MI and obesity who were treated in the infarctional depart-
ment (mean age 64.6+7.4years). 55 of them had acute MI with
obesity and 60 patients — acute MI without obesity. The groups
studied were comparable by sex and age. The control group con-
sisted of 20 healthy persons of corresponding age and sex.

MI was diagnosed according to the present guidelines (Euro-
pean Society of Cardiology (ESC) Guidelines for the manage-
ment of acute myocardial infarction in patients presenting with
ST-segment elevation, 2017).

Obesity was diagnosed according to American Association of
Clinical Endocrinologists and American College of Endocrinology
Clinical Practice Guidelines for Comprehensive Medical Care of
Patients With Obesity, 2016. Body mass index (BMI) was 18.5 to
24.9 kg/m2 for normal weight and 30 kg/m2 for obesity.

All patients underwent echocardiography with measurement
of end-diastolic diameter (EDD), end-systolic diameter (ESD),
end-systolic volume (ESV), end-diastolic volume (EDV), ejec-
tion fraction (EF). Echocardiography was performed by stan-
dard techniques with transducer (Siemens ACUSON X150).

ELISA was used for detection of the levels of troponin I
(VEDALAB, France), total cholesterol (BIOCON, Germa-
ny), IGF-1 (MEDIAGNOST, Germany) and endostatin (BIO-
MEDICA, Austria).

Statistical processing was carried out using the program
STATISTICA 7.0. Correlation analysis was performed by
Spearman. Data are presented as M+m, where M — is mean
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and m — is standard error of mean. Significant differences
were considered at p<0.05.

Results and their discussion. Patients with MI showed
increased levels of IGF-1 as compared to the control group
(p<0.05) (Table 1). ePatients with MI and obesity also had sig-
nificantly higher levels of IGF-1 as compared to the controls
(180.64+12.2ng/ml, 114.3+7.2 ng/ml, accordingly).

The levels of IGF-1 in obese MI patients were statistically
significantly higher than in the serum of non-obese patients
with MI (p<0.05). Either obese or non-obese patients with MI
showed higher endostatin levels than controls (p<0.05).

However, on the contrary to IGF-1 the levels of endostatin
in the group of patients with MI and obesity were lower, than
in the group of MI without obesity (148.26+6.04pmol/l and
169.83+8.39 pmol/l, accordingly, p<0.05).

Obese and non-obese patients with acute MI had higher levels
of total cholesterol, triglycerides (TG), low-density lipoproteins
(LDL), very-low-density lipoproteins (VLDL), atherogenic
coefficient (AC) and lower levels of high-density lipoproteins
(HDL) as compared to controls (p<0.05). Comparison of lipid
profile parameters in acute MI patients with obesity showed sig-
nificant differences in triglycerides (p<0.05).

Correlation analysis in the group of the persons with MI and
obesity revealed a presence of positive association between BMI
and IGF-1 (r=0.21, p<0.05). Both in patients with MI and obesity
and without obesity BMI correlated with endostatin (r=0.22, r=0.2,
p<0.05) (Table 2, 3).

Table 1. Parameters of metabolism and angiogenesis in MI and concomitant obesity

Parameter Patients with MI and obesity Patients with MI Controls
(n=22) (n=24) (n=20)
IGF-1, ng/ml 180.64+12.2 #* 128.76+8.1 * 114.3+7.2
Endostatin, pmol/l 148.26+6.04 #* 169.83+8.39 * 130.05+7.3
Troponin I, mmol/l 4.67+0.74 #* 4.0+0.95% 0.09

Total cholesterol, mmol/l 5.18+0.18 * 5.05+0.25 * 4.4+0.15
HDL, mmol/l 1.17+0.03 * 1.12+0.04 * 1.37+0.03
Triglycerides, mmol/l 2.04+0.06 #* 1.7+0.11 * 0.56+0.01
LDL, mmol/l 3.1240.2 * 3.02£0.21 * 2.18+0.14
VLDL, mmol/l 0.86+0.03 * 0.81+0.06 * 0.28+0.01
Atherogeniccoefficient 3.63+0.21 * 3.424+0.24 * 2.42+0.11

note: * — p<0.05 as compared to controls, #— p<0.05 as compared to patients with MI,
HDL — high-density lipoproteins, LDL — low-density lipoproteins, VLDL — very-low-density lipoproteins

Table 2. Correlation between the parameters of echocardiography and biochemical data
for patients with myocardial infarction comorbidant obesity

Parameter IGF-1 Endostatin Troponin I Total cholesterol
Troponin | 0,36* 0,06 - -0.02
Total cholesterol -0.23% 0.01 -0.02 -
EDD -0.21* 0.24%* 0.13 0.07
ESD -0.22%* 0.35% 0.11 0.03
ESV -0.24* 0.25% 0.1 -0.04
EDV -0.25* 0.27% 0.12 0.02
EF 0.1 0.03 0.03 0.12
Interventricular septum thickness 0.44* -0.08 0.18 0.01
BMI 0.21%* 0.22%* 0.01 0.22%*

note: * —p<0.05
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Table 3. Correlation between the parameters of echocardiography and biochemical data
for patients with myocardial infarction without obesity

Parameter IGF-1 Endostatin Troponin I Total cholesterol
Troponin I 0,35% -0,19 - -0.12
Total cholesterol -0.24* 0.15 -0.12 -
EDD -0.21%* 0.38* 0.13 0.14
ESD -0.24* 0.4%* 0.11 0.05
ESV -0.37%* 0.28* 0.05 0.09
EDV -0.29* 0.28* 0.13 0.17
EF 0.45% -0.15 -0.27 0.08
Interventricular septum thickness 0.52%* 0.13 0.23 0.03
BMI 0.14%* 0.2% -0.29 0.08*

note: *—p<0.05

In patients with MI and obesity we observed negative cor-
relation between IGF-1 and cardiohaemodynamic parameters:
EDD (1=-0.21, p<0.05), ESD (r=-0.22, p<0.05), ESV (r=-0.24,
p<0.05), EDV (1=-0.25, p<0.05) and positive correlations be-
tween IGF-1 and troponin I (r=0.36, p<0.05) and interventricu-
lar septum thickness (r=0.44, p<0.05).

On the contrary to IGF-1 endostatin showed positive correlations
with cardiohaemodynamic parameters: EDD (1=0.24, p<0.05), ESD
(=0.35, p<0.05), ESV (1=0.25, p<0.05), EDV (r=0.27, p<0.05), end-
ostatin whereas in patients with MI correlated stronger with EDD,
ESD, ESV and EDV (=0.38, r=0.4, r=0.28, 1=0.28, p<0.05). Total
cholesterol positively correlated with BMI (1=0.22, p<0.05) in patients
with MI and obesity and did not correlate in patients without obesity.

Increased risk of cardiovascular events is observed both in excess
and deficiency of IGF-1. The number of studies have shown a posi-
tive relationship between IGF -1 and atherosclerosis. On the other
hand, a low level of IGF-1 is a predictor of MI and mortality, con-
firming the positive effects of IGF-1 — anti-apoptotic, antioxidative
and stabilizing of atherosclerotic plaque, though in large prospec-
tive cohort studies these data were not confirmed [2].

In the present study levels of IGF-1 in MI and obesity were more
increased as compared to the patients with MI. Similar findings
have been found in other studies [10], that suggest the role of IGF-1
in atherogenesis in the intima of the vessels in MI and obesity.

Our study also demonstrated a relationship between BMI and
IGF-1. These data did not contradict results of Jessica M. Fau-
pel-Badger [11].The increase of IGF-1 was positively associated
with the severity of dyslipidemia. The obtained results testify
to involvement of IGF-1 in the pathogenesis of atherosclerosis.

Patients with MI and obesity showed lower levels of end-
ostatin as compared to non-obese. Thus, obesity leads to de-
crease of angiogenesis inhibitor factor activity and activation of
angiogenesis promoter.

The obtained correlations indicate the relationship between
serum changes of endostatin and IGF-1 and remodelling of the
left ventricular myocardium, confirming the notion, that IGF-1
is involved in hypertrophy of myocardium, that is also demon-
strated by other investigations [12].

Conclusions. Our findings demonstrate that patients with
acute MI have increased IGF-1 and endostatin in comparison
with the controls. The presence of obesity is accompanied by an
increase of angiogenesis activator IGF-1 and decrease of angio-
genesis inhibitor endostatin.

High activity of IGF-1 is accompanied by increase of proat-
erogenic lipids and thickening of the wall of the left ventricle in
patients with MI and obesity, whereas hyperendostatinemia is
associated with left ventricle dilation.
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SUMMARY

EFFECT OF OBESITY PRESENCE ON INSULIN-LIKE
GROWTH FACTOR-1 AND ENDOSTATIN IN PATIENTS
WITH MYOCARDIAL INFARCTION

Martovytskyi D., Kravchun P., Shelest O.
Kharkiv National Medical University, Ukraine

Aim of the study - to study the markers of angiogenesis—IGF-
1 and endostatin — in patients with acute myocardial infarction
according to the presence or absence of obesity.

The study involved 105 patients with acute myocardial in-
farction (MI) with concomitant obesity who were treated in the
infarctional department (mean age 64.6+7.4 years), 55 of them
— with acute MI with comorbidant obesity and 60 patients — with
acute MI without obesity. The groups were comparable by sex
and age. The control group consisted of 20 healthy persons of
corresponding age and sex.

In obese and non-obese patients with MI the levels of IGF-1
were statistically significantly higher than those of persons in
the control group (p<0.05). The levels of IGF-1 in acute MI with
obesity were statistically significantly higher than in the serum
of patients with MI without obesity (180.64+12.2 ng/ml and
128.76+8.1 ng/ml, accordingly, p<0.05).

Patients with acute MI showed increased IGF-1 and end-
ostatin in comparison with the controls. The presence of obesity
in MI was accompanied by an increased IGF-1 and decreased
endostatin as compared to patients with MI.

In patients with MI and obesity, high activity of IGF-1 was
accompanied by high levels of proaterogenic lipids with reduced
volumes and thickening of the interventricular wall of the left
ventricle. Unlike IGF-1 hyperendostatinemia was associated
with left ventricle dilation.

Keywords: endostatin, insulin-like growth factor-1, myocar-
dial infarction, obesity.

PE3IOME

HHCYJIMHOITIOJAOBHBI ®AKTOP POCTA-1 U SHJIO-
CTATHH Y NAIIMEHTOB C OCTPBIM MH®APKTOM
MUOKAPIA B 3ABUCUMOCTHU OT HAJIMYUSI OXKU-
PEHMUSL

MaproBuuxuii I.B., Kpasuyn ILI., Hlesect A.H.

Xapvroeckuil HAYUOHATbHBLL MeOQUYUHCKUL YHUGEpCcUmen,
Vrpauna

Lenbto nccnenoBanus sIBUIOCH U3YUUTh MapKepbl aHTHOTe-
He3a — MHCYJIMHOIONOOHBIH (akTop pocra-1 W 3HAOCTATHH, Y
HALHEHTOB C OCTPBIM HH(APKTOM MHOKap/a B 3aBUCHMOCTH OT
HaJIMYUS UM OTCYTCTBUS O>KUPEHHUSL.

B uccnenosanuu npunsuin yyactue 105 namueHToB ¢ OCTPbIM
unpapkrom Muokapzaa (M) ¢ comyTCTBYIOLIMM OXUPEHHUEM,
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KOTOpBIE JICYMIIUCHh B MH(APKTHOM OT/elie (CPeAHU BO3pacT
64,6+7,4 rona), 55 u3 Hux ¢ octpbiM VIM u comyTcTByrOIUM
oxupenneM u 60 manueHToB ¢ octpbiM UM 06e3 oxupeHwus.
KonTponbHas rpynmna cocrosia u3 20 310pOBBIX JIHMIl COOTBET-
CTBYIOILIETO BO3pacTa U MoJa.

YcraHoBieHo, 4to y narueHToB ¢ IM ¢ oxupeHneM u 6e3 oxxu-
peHHst ypOBHU MHCYIHHONOA00HOrO (akropa pocra-1 (MDP-1)
U 9H/I0CTaTHHA OBUIM BBIIIE, YEM Y JIUL KOHTPOJIBHOM I'PYIIIbI
(p<0,05). Yposens UDP-1 npu ocrpom UM ¢ oxxupenrem ObL1
CTaTHCTUYECKH IOCTOBEPHO BBIIIIE, YEM B CIBOPOTKE MALIUEHTOB
¢ M 6e3 oxupenus (180,64+12,2 ur/mn u 128,76+8,1 ur/mi,
cooTBeTcTBeHHO, P<0,05).

V 6onbHbIX UM 1 0xupeHreM ObUIH yBEIMYEHBI T0KA3aTENH
W ®P-1 1 ymeHblIeHB! TOKa3aTeNIN HAOCTATHHA B CPABHEHUHU C
6osbHBIME OCTpbIM VIM 0e3 oxxupeHwsl.

Brrasneno, uro y nauuenToB ¢ UM u o)xupeHueM NoBbIIIeHNE
akTuBHOCTU VIDP-1 conpoBoXkaanock BEICOKMM YPOBHEM IIPO-
aTepOreHHBIX JIMITUJIOB, YMEHBIICHHBIMH 00bEMaMH IOJNOCTeH
CepALa 1 YTOJIILECHUEM MEXIKEITYJOUKOBOH CTEHKH JIEBOT'O JKelTy-
Jouka. ['unep3naocTaTHHEMUs aCCOLMUPOBAJIACh C JuiIaTanei
JIEBOTO XKENyI04Ka.
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AHTPOIIOMETPUYECKHUE XAPAKTEPUCTUKHA U ITAPAMETPbBI JIUIINIHO-YIJIEBOJHOT'O
OBMEHA Y BOJBHBIX HEAJKOTOJIbHON )KUPOBOM BOJIE3HBIO IEYEHU HA ®OHE
TUNEPTOHUYECKOW BOJIE3HA B 3ABUCUMOCTH OT CTENIEHU CTEATO3A MIEYEHHA

Bba6ax O.41., Bamkuposa A./l.

Xaprosckutl HaYUOHANbHUL MEOUYUHCKULL YHU8epcumem, YKpauna

HeanxoronbsHas xuposas OosiesHs nedenun (HAXBII) xa-
paxTepesyeTcsi BHICOKOH pacnpoCTPaHEHHOCTBIO, BBISBISIETCS
y 20-30% Hnacenenus 3anagHoeBpomnelickux crpad u CLUA u
y 15% nacenenus Asun. [3]. HAXBII yBenuunaer oOrryro
CMEPTHOCTB y OOJIBHBIX B CPAaBHEHHH C 0011 MOMyIsiueii Toro
ke BozpacTa 1 rojia. OCHOBHBIMH (haKTOpaMU CMEPTHOCTH Talli-
entoB ¢ HAJKDBII sBnsitoTcst Kapano-BacKyIsipHbIe 3a001eBaHHs
(25%) [1]. [To mauubiM G. Marchesini et al. [8] 67% nanueHToB
¢ HAXKBII ctpagarot oT H30bITOYHON MacChl Tena; 57% UMET
HapyIIEHUs TOJIEPAHTHOCTH K INII0K03€e; 47% - THIepTpHUITIHLE-
punemuio; 27% - HU3KKI ypoBeHb anbda-xonectepuna; 17%
- runeproHndeckyto 6oiesns (I'B).

[To mpuuune I'b crpamaer 30-35% B3pociioro HaceneHust MUpa
[11]. Ha ceropnsmHuii AeHb 0c000€ BHUMAaHUE YIEISeTCs U3-
yuenuto HAXKBII B coueranuu ¢ I'b, Tak kak pa3BuTHE JaHHON
[IaTOJIOTUH TOBBIIIAET PUCK PA3BUTHSI OCIOKHEHUH KapAnoBa-
CKYJISIPHBIX 3a00JIeBaHUN U CMEPTHOCTH TarueHToB [12].

[Tatorene3 HAXKBII Bkirouaer B cebst GOIIBbIIOE KOTHMYECTBO
MaTOr€eHETUYCCKUX MEXaHU3MOB, ACCOLIMUPOBAHHBIX C l/136l)ITO'-[—
HOIT Macco¥ Tena 1 HHCYJTHHOPE3UCTEHTHOCTHIO: OKCHAATHBHBIH
cTpece, FHAOTeNNaIbHast TUC(YHKIMS, XPOHUUECKOE BOCTIalIe-
HHE, U3MEHEHUE CEKPEeLNH aUIIOLUTOKUHOB [13].

Crnenyer oOpaTuTh BHHUMaHHE, YTO TOYHBIE MEXaHH3MBI, C
yuactueM Kotopelx HAJKBII criocoOCTByeT pa3sBUTHIO CEpAEUHO-
COCYAMCTBIX 3a00JI€BaHMIl, MO-TIPEKHEMY OCTAIOTCS MPEIMETOM
uccreoBaHuil. B 3ToM acmekre, 0coOblif MHTEpeC 3aCiTyKUBAIOT
JTaHHBIE O TOM, YTO BO3PACT Je0I0TA CEPICIHO-COCYTUCTHIX COOBITHIA
y narmenrtoB ¢ HAXBII konebnercs B ananasoxe ot 45 1o 65 ner,
a mmarHo3 HAJKBIT acconmmpyercs ¢ areporeHHoN AUCIUIUAEMHU-
eil. OTMeueHHbIe B3aUMOCBA3H COXPAHSIOTCS U MOCIIE KOPPEKLUH
HEKOTOpbIX MeTabommueckux Hapymenuit 1 HOMA-IR, uto cBu-
JIETENIbCTBYET O BO3MOXKHOM HE3aBHCHMOM MaTto(U3H0IOrHIecKoii
accoumanur HAXBII ¢ qucnunmaemuetii [10].

Jonroe BpeMsi «30JIOTBIM caTaHAAPTOM» JHAaTHOCTUKH
HAXKBII sBisinacs GMOICHs IEY€HN, METO IIO3BOJIS IO Olle-
HUTH HAJTUYHEC ITAaTOTHOMOHHWYHBIX MOp(l)O.]'lOFPI‘[eC](l/IX IIPU3HAKOB,
ONPEACIUTD U3SMEHEHUS CTPYKTYPBI OpraHa v CTCIICHb Pa3BUTUSA
coennHuTeNbHON TKaHu [ 18]. OnHako TaHHBIA METO UMEET S
HEAOCTATKOB, IIEPBBLIM U3 KOTOPBIX ABJIACTCA HHBAa3UBHOCTb. l_[pO—
BeJIeHHe OMOTICHH CBSI3aHO C PHCKOM Pa3BUTHsI OCIIOKHEHHH, HaU-
OoJiee YaCThIM U3 HUX SIBIISIETCsI 00JIb B )KUBOTE (IpUMepHO 25%
ciyudaeB). Ha nosnto ocnoxHeHUH, TpeOyrOLMX TOCIUTATN3ALUIO0
MalMEeHTOB WX POUICHHE CPOKA CTAIIMOHAPHOTO HAOTIONeHNS,
npuxosrcs oT 1 10 3% ciayudae. CornacHO aHaM3y CTPYKTYPBI
Y OTHOJIOTHHU OCJIOKHEHHH, aCCOIIMUPOBAHHBIX C MPOBEICHUEM
OHMOICUY, YacTOTa Pa3BUTHUS OCIOKHEHHUIH BO3pacTaeT HpH
yBeJINYEHUH 0ObeMa OHoIITaTa, YKcia MpoLeayp 1 IPOBEICHUH
GI/IOHCI/II/I Yy NanueHToB C HAJINYHUEM HpOTI/IBOHOKaSaHI/Iﬁ K €€
BBITNIOJIHEHUIO [16].

Hawnbomee JOCTYIIHBIM M3 HCHWHBA3UBHBLIX METOHAOB JUArHO-
CTHKHU CTEaT03a IEUeHHU CIIYXKUT YJIbPa3ByKOBOE HCCIICOBAHUEC
(Y3H1) opranoB OpromHoit nonoctu. Y3U - ny4mnit Meton
nepsoit tunuK auarnoctuku HAXBII, mockonbky obecrieunBaet
HOJTy4YeHHE JOTOJTHUTENIBHON IMarHOCTHYECKOH MH(OPMAIIUH.
YpoBeHs nokazarensHocTH Al [6].
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Bce naruenTsl ¢ HAYKBIT 1 n3061TOYHOM Maccoi Tejla UMeIIN
IpHU3HAKU HHCynuHope3ucTeHTHocTH (MP), koTopast oneHnBaeTcs
nocpencTsoM onpeneneHus naaekca HOMA-IR [17]. B kagectse
HEMHBA3UBHBIX JHArHOTHYECKUX MapKepOB MPH NU3MEPEHUHU KO-
JMYECTBEHHBIX XapakTrepucTik 1P Ha (oHe pasnuunii B ypoBHE
AKTMBHOCTHU CHHTE3a aJUIIOHEKTHHA, YyBCTBUTEILHOCTD U CIEL-
uduanocts nokasareneit HOMA-IR u komnarena 4 cocraBuin
94% wn 74%, coorBeTcTBeHHO [ 15]. B HacTosiee Bpems 10Kka3aHo,
gyro VP u supoTenuanbHas IUCOYHKINS SBISIOTCS 3BEHBSIMU
OJIHO¥! LIETTH M UTPAIOT 3HAYMMYIO POJTb B (HOPMHUPOBAHUH METab0-
JIMYECKUX HapYLIEHUH U, KaK CJIEICTBHE, CEPACUHO-COCYIUCTHIX
3aboneBaHnil. IMEHHO SHI0TeHATbHAS TUC(YHKINS IPUBOAUT
K (POPMHPOBAHUIO aTEPOCKIIepO3a M OOYCIOBINBACT Pa3BUTHE
aTeporpombo3a [9].

CoracHO peKOMeHJAIMsIM [6] MO JUArHOCTHKE M JICUCHHUIO
HAXBII, HanGonee npoBepeHHBIMH MIKAJIAMH JIJISl OLICHKH CTea-
TO3a sIBJIsIeTCs MHACKC oxkupeHus nedenH (fatty liver index; FLI),
SteatoTest u mkana cogepsxanus xupa npu HAXBIT (NAFLD
liver fat score). VX BHEIITHSIS BAJIMIHOCTH MIOATBEPK/ICHA B OOIIICH
HOMYJISLUN U Y JIML C OKUPEHHEM, OHU JAI0T BO3MOXKHOCTH C
Pa3INYHON CTENEHbIO0 TOUHOCTH MPOTHO3UPOBATH PE3YIbTAThI U
CMEPTHOCTb, CBSI3aHHBIE C META0OIMYECKUMHU, TIEYEHOYHBIMHU U
CEePACYHO-COCYIUCTHIMHU ITPOSBICHUSMHU. DTH IIOKa3aTeNU CBsA3a-
HbI ¢ VP 1 mO3BOJISIIOT ¢ TOUHOCTHIO MTPOTHO3UPOBATH HAIUYHE
creatosa. NAFLD liver fat score BkirouaeT Takue moKasareinu,
kak Metabonanueckuii cunapom (MC) u caxapHblii 1uabeT THIa
2, ypOBEHb MHCYJIMHA CBIBOPOTKU KPOBH, aCllapTaTaMHUHOTPaHC-
(depasbl (ACT) u cootHorrerne ACT/AnannHaMUHOTpaHC(hepashl
(AJIT) [7].

OpHUM U3 HEOIAaronpHsATHHIX (AaKTOPOB, CIIOCOOCTBYIOINX
(dopmupoBanuo KapanoBackymsipHoro pucka npu HAXBIT na
¢done I'B, sBiseTcss HU3KKUI YPOBEHb XOJIECTEpHHA JIUIIOMPOTE-
UHOB BbicOKoi ruioTHOcTH (JITIBIT), B MeTabonu3me KoTOpOro
BEIYILIYIO POJb UIPAET aKTMBHOCTb SHAOTEIHAILHOMN JIMMAa3bl
(BJI), uTo mporcxoaUT Mo KoHTposieM Mukpo-PHK [5].

OJI uneHTHGUIUPOBAHA KaK HOBBIN WICH CeMECTBA TPUTIIH-
LIEpHUJIOB ¥ OYEHB CXO0XKa C JIMIONPOTEHHIINNA30M 1 IEYeHOYHON
Junas3oil, Ho sBIsAeTcs Ooyiee YyBCTBUTEIbHBIM MapKepoM
ruaponusa hochonunuaos. DJI sSBIAETCS SIUHCTBEHHOM JH-
na30i, KOTOpasi CUHTE3UPYEeTCsl SHAOTEINATIbHBIMU KIETKaMHU.
JlaHHbIe TA0OPATOPHBIX UCCIISIOBAHUH MTOKa3aiu, 4to DJI MoxkeT
UrpaTh KIIOUEBYIO Poib B Moxynsiuu Metadonusma JIIIBII u
CIOCOOCTBYET MeTabO0IM3My aTepOreHHBIX arno-B-coxepixarinx
JIUTIONIPOTEMHOB. YBEJIMUEHHUE TIa3MEHHON KoHUeHTparuu D1
CBSI3BIBAIOT C IOBBIIICHUEM TPUIIHULEPUAOB U KOHICHTPALUH
aronumnonporenta B B ma3me kposu. JlaHHbIe (QakThl CBHUIE-
TEJBCTBYIOT, UTO DJI ABJISIETCS OAHUM U3 HECKOJIBKHUX KITFOUEBBIX
PeryasTOpHBIX (hepMEeHTOB JauIHIHOro oomeHa [14]. Takum 06-
pa3oM clieyeT OTMETHUTh, 4To DJI - HOBBIH Mapkep KapauoBac-
KYJISIPHOTO PHUCKa, KOTOPBII TECHO CBsI3aH C OUCIUNHIEMHUEH,
WP u npaxruyecku He usyueH B ciayuasx HAXBII na ¢pone I'b.

Llenbro uccaenoBaHus SBUIOCH OIPEAETICHUE HATMYUS B3a-
MMOCBSI3M MEXJly aHTPOIOMETPUYECKUMH XapaKTEePUCTHKAMHU,
napamMeTpamMM JIMIHIHO-YITIEBOAHOTO MeTaboau3Ma, ypoBHEM
SH/IOTEJINAIBHON JIMIa3bl CBIBOPOTKU KPOBH B 3aBUCHMOCTH OT
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CTETCHH CTeaTo3a MeYeHHU y OOJIbHBIX HEaIKOTrOIbHOI KUPOBOM
00JIe3HBIO TTeYeHU Ha (POHE TMIePTOHUIECKOH OoJe3HN.

Marepuan u Mmeroasbl. VccnenoBanue npoBoauaochs Ha 6ase
HamuonansHoro uncruryra tepanuu um. JI.'T. Manoit AMH
VKpauHbl B paMKax Hay4HO-HCCIIEI0BATEIbCKOM paboThl Kade-
JIpbl BHyTpeHHeH MeuiuHbl Nel XapbKOBCKOTO HAaIllMOHAIBHOTO
MEIMIIMHCKOro yHUuBepcuTeTa « KITMHI4Ieckoe 3HaYeHue MapKepoB
BOCIAJIEHHs U MeTaboIIecKuX HapyeHui y 6oapHbx HAXKBIT
C Y4eTOM KOMOPOUIHOCTI.

Hccnenosanue ogobpeHo sTHUECKol koMuccuei XapbKoB-
CKOT0 HalIMOHAJILHOTO MEIUIIMHCKOTO YHUBEPCUTETA (IIPOTOKOJ
Ne7 ot 15.09.2016 1.) 1 IPOBEICHO € COOMIONCHHEM TMPUHITUIIOR
XenbCHHKCKOH Aekaapanuu. Bee maiueHTs momnucani nHdop-
MHPOBAaHHOE COIIACHE HA YYaCTHE B HCCIICOBAHHH.

O6cnenosano 60 6omabubix HAXKBII Ha done I'b n u30bI-
TouHO# Maccsl Tena. [{uarno3 HAXBII yctanoBieH cornacHo
KpuTepusM AMEpUKAaHCKOHM accoluualnuy MO U3YYEHHUIO 3a-
OosneBanuii neuenu [2] u EBponeiickux pekoMeHganuii mo
nuarnoctuke u gedenuro HAXBII [6]; nuarnos I'b - cornachHo
KJIIMHUYECKUM PEKOMEHAAIUSIM M0 apTepUajIbHON THIIEPTCH-
3un (2013) EBpomneiickoro obuiectsa runeprensun (ESH) u
EBponetickoro o6mectsa kapauoiaoros (ESC). [Iuarnos cre-
arorenaryuTa yCTaHaBJIMBAJINA HA OCHOBAHUU YJIBTPA3BYKOBBIX
JAHHBIX U IECYCHOYHBLIX TpaHCaMUHa3.

B cBs3u ¢ TEM, 4TO 6])1.]'13. IANOTE3UPOBaHa CBA3b MEXKY BbI-
PaXEHHOCTBIO CTE€ATO3a U HAPYLICHUAMH JIMIIAHOTO CTaTryca y
naruenToB ¢ HAXBII, uzositounsiv Becom u I'b [4], mpoBeneHo
JiefieHre 00CIeI0BaHHbIX MMallMeHToB Ha Tpu rpynnsl: ¢ ['b 6e3
nosbimenust NAFLD liver fat score (I rpymnma, n=16), co crea-
to3oM Ha ¢one I'b (I rpynma, n=20), co crearo3om Ha doue ['b
U ¢ jgaboparopHbiMu npu3Hakamu crearorenaruta (III rpymma,
n=24). ['pynmbl GbUTH COMOCTABUMBI IO BO3pacTy u nouy. [ pyrmimy
KOHTPOJIs cocTaBmiIN 20 MPaKTUYECKU 310POBBIX JIUII.

Kpl/ITepHﬂMl/I UCKITIOUCHUS ABJIAIIUCH: OCTPBIC U XPOHHUYCCKUE
BOCIHAJINTENbHBIC POLECCHI JII0OO0H JIOKAIU3ALINHU B IIEPUOJT 000-
crpenus; Bo3pact crapiie 60 yiet u Monoxke 45; oxupenue Il1
CTENeHU U BbIlIe; Auddy3HbIe 32001€BaHUS COCIMHUTEIILHOM
TKaHH, OHKOJIOTUYECCKHEC 3a60neBaHm[; CUMIITOMAaTHYCCKUC T'U-
nepren3un; BupycHsie (HBV-, HCV-, HDV), Tokcuueckue u Me-
JIMKaMEHTO3HBIE I'eNaTUTBI; 37I0yOTpeOICHHE ajikoroieM (bonee
30r sTanona uiu 3,75 agKoroJabHbIX FOHUTOB B ICHB ISl MY>KUUH
1 20 T 1K 2,5 amKoroJIbHBIX IOHUTOB JUIS JKSHILUH ); CaxapHbId
nuader I tuna; I'B 111 craguu u BeIlIE; JaHHBIE aHAMHE3A O 00-
ne3nu Bunbcona-KonoBanoBa, nanonarnyeckuii reMoxpomaros
Y BPOXK/ICHHAsI HEOCTAaTOUHOCTh ol -anTuTpuncuna; MbC c noct-
UH(DAPKTHBIM KapAHOCKIEPO30M; CepJiedHasi Hel0CTATOYHOCTh
Il cramuu; TUIO- ¥ THIIEPTUPEO3; OTKA3 MalMEHTa Ha JI000M
JTane UCClIeJOBaHUsL.

VY3U opraHoB OPIOIIHOW MOJOCTH MPOBOIMIN C TOMOIIBIO
YJIBTPa3ByKOBBIX JUArHOCTUYECKUX cucTeM ¢ fonmiepoM LOGIQ
5 CHIA (Ne 1822SU6, 2003r.) u Vivid 3 CILA (3aB. Ne 6009, B
2004 1.).

Jlnia uaeHTHdUKAIIMKA CTEaTo3a MEUCHHU MCIONIb30BaH MHICKC
xupa nedenu (NAFLD liver fat score) mo ¢popmyse: NAFLD liver
fat score = - 2,89+1,18xMerabonnueckuii cunapom (na=1/uer = 0)
+ 0,45 x CJI 2 tuna (na = 2/ner = 0) + 0,15 x uncynun (mU/L )
+ 0,04 x ACT (U/L) - 0,94 x ACT/AJIT.

Bcem 6onbHbIM onpenensnu nnHaekc maccsl tena (MMT).
Wsmepsanu aprepuansHoe nasieHue (A/l) mo cranzapTHOMY
ayCKyJIbTaTUBHOMY MeTony (o(HCHOE M3MEpeHHe), UCTIOb3Ys
courmomanomerp Ne31304500 (Erka, Chemnitz, Tepmanms).

C LEJIBI0 KOHTPOJIA MUTAaHUA ITPOBEACHO aHKETUPOBAHUE [JIs
YCTaHOBJICHHUS AAaHHBIX IIO yHOTpe6HCHI/I}O 15 OCHOBHBIX «3a-
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

NPCUICHHBIX» IPOAYKTOB IIUTAHUS. npe}lHO)KeHHbIe OTBECThI
BKJIFOYAJIM BapUAHTBI YaCTOThI yl'[OTpe6J'leHl/Iﬂ IIPOAYKTOB €XKE-
JTHEBHO; - HECKOJILKO pa3 B HEJIEJII0, - HECKOJIBKO pa3 B Mecsll,
- HECKOJIBKO a3 B IOJI; - HUKOT/[A, U UMEJIU IPAJALHI0 0aJlIoB OT
4 1o 0, coorBercTBerHo. Cymma 6asuioB oneHuBanack kak: 0-15
- k03¢ ¢unmeHt 0: TUETHUSCKUEC PEKOMEHIAIINN BBITIOIHSUIINCH
mout 6e3 cpriBoB; 15-30 - ko3 dureHT 1: TueTHUecKne peKo-
MEHIAIMHU BBIIOIHSIINCH C PeAKHUMU cpbiBamu; 30-45 - koaddu-
IMUCHT 2: JUETUYECCKUEC PEKOMEH AU BBIITOJIHAINUCH C YaCThIMH
cpbiBamM; 45-60 - KO3QPUITHECHT 3: AUCTHUCCKIE PCKOMCHIAIINH
HPaKTUYECKH HE COOITIOAINCH.

Bcem 00JBHBIM C IEJIbI0 MCKITIOUSHUS! aJIKOTOJIBHOTO IeHe3a
HAXBII npoBoauIoCh aHKETUPOBAHKE, ONPEICIICHUE AJTKOTOJIb-
HBIX FOHUTOB 110 (hopMmyIie:

KOJINYECTBO €AMHUIL AJIKOTOJIS = KOJIMYECTBO (JIUTPHI) X Kpe-
nocts (%) x 0,789

3noynoTpedieHne anKorojaeM MCKIYaloch M0 MoKasa-
TeasM MeHbine, yueM 30 r 3TaHoaa uin 3,75 allKOTOJIbHBIX
IOHUTOB B A€Hb 11 My>X4uuH (14 10HUTOB B Hexneno) u 20
I Wiu 2,5 alIKOTOJbHBIX IOHUTOB JUISL KCHIIUH (8 IOHUTOB
3a HEJel0).

KoHueHTparyio roko3bl B 00pa3siiax BEHO3HOM KPOBH onpese-
JISAJIN q)OTOMCT“pI/l‘leCKl/IM MCTOJOM C ITIOMOIIIBKO aBTOMATHYCCKOI'O
OMOXMMUYECKOTO aHATH3aTOPa - POTOMETP OOIIETO HA3HAYCHHSI
«Humalyzer 2000” (3aB. Ne 18300 - 5397, T'epmanust). [1ist onieHKH
JIOJITOCPOYHON KOMITEHCALIMH YITIEBOIHOTO 0OMEHa ONpeesIsuIn
KOHIIGHTPALUIO TIHKO3WiIHpoBanoro remoroouna (HbAlc) ¢
HCIONIb30BaHUeM Habopa “Pearent” (YKpanmHa) Mo peakivu ¢
THOOApOUTYPOBO# KKCIIOTOH. KOHIICHTpalHio HHCY/IMHA OIpeie-
JSLTM MMMYHO(EPMEHTHBIM METOJIOM C HCIOJIb30BaHHEM Habopa
peaxtuBoB DRG (CLIA).

JI1s KOMUYECTBEHHOM OLICHKM CTENEeHM BbIpakeHHocTH P
UCIIOIb30BaIN MaTeMarnieckyto Moaeiab HOMA-IR:

HOMA-IR = (uncynun kpoBu Haromak (En/mi) X nimokosa
KPOBH HaTOLIAK (MMOJIB/))/22,5.

3nauenne HOMA-IR >2,77 pacuenuBainu kak Hanuuue UP.

IMokazarenu TUIuAHOTo MPoduIIs HeciIenoBaH (epMEHTATHB-
HBIM METOZIOM Ha OMoxuMHuueckoMm aHanusarope «Humalayzer
2000 (3aB. Ne 18300 - 5397, I'epmanus) ¢ MCIONIB30BAHHEM
Habopa peakTnBoB Gupmbl “Human” n “Cormay” (I'epmannsi).

Konnenrparuto OJI B CBIBOPOTKE KPOBH ONpPENEIISUId HMMY-
HO(EPMEHTHBIM METOJIOM C HCII0JIb30BAHHEM Habopa peakTHBOB
Aviscera Bioscience INC (CIIA).

CraTucTuueckyio o0paboTKy JaHHBIX HCCIICHAOBAHHUS IPO-
BOJMIN C moMolisio mporpamm Microsoft Exel u Statistica
7.0 ¢ UCroIB30BAaHUEM CTAHAAPTHBIX METOJOB BUPUOLMOHHOM
CTaTUCTHUKH.

Pe3yabTarsl M uX 00cyxaeHue. [TokazaTeny BEIpaKEHHOCTH
cTearo3a Ie4eHHU NpeAcTaBIeHbl B Tadnue 1.

Pasznuna B rpynmnax no BelpakeHHocTH HAXKBII nposiis-
€TCs B BUJIE TIPOrpeaneHTHOr0 pocta cootHomenus AJIT/ACT
3a cuer yBenuueHust AJIT. Heo0XoauMo OTMETUThH BBICOKHE
3HAYCHUsI LIET0YHOM (ocdaraspl y MALUEHTOB C MPU3HAKAMH
crearorenaruta. OTMe4aeTcsi JOCTOBEpHas pa3HUIA B IPyINax
no cypporarnomy kodddunmenty NAFLD liver fat score, uto
TAKXXE BKJIIOYACT YYBCTBUTEIIBHOCTH K MHCYIUHY, JOCTOBEPHO
(p=0,002) yBenuuuBaeTcs OT IpymIsl k rpymme (puc. 1).

B kauecTBe JOMOIHUTEIBHOTO (haKTOpa, CIIOCOOHOTO yIITy-
OnsTh HapyllleHus: oOMeHa JIMIIUIOB P cTeaTo3e, oopamiaet
Ha ce0s BHUMaHUE JOCTOBEpPHAd TECHACHUHWSA K IMOBBILICHUIO
YpPOBHsI LIeJIOUHOM (ocdara3sl OT TPYIIBI K IPyIIe, MakK-
cUMaJibHasi KOHIEHTPALHsI KOTOPOH 3aperncTpUpoOBaHa MpU
CTearoremnarure.
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Ta6/luz4a 1. Ioxazamenu BblpadiCeHHOoCmMuU cmeamosa nevyenu

I rpynna, II rpynna, III rpynmna,
HapameTpsl n=16 n=20 n=24
Mean SD Mean SD Mean SD
AJIT, En/n 22,44% 6,29 24,65* 7,19 62,54* 40,78
ACT, Ex/n 24,56* 7,84 22,90* 10,18 38,71* 20,70
AJIT\ACT 0,95* 0,26 1,19% 0,38 1,75% 0,77
NAFLD liver fat score -0,308* 1,14 2,308* 2,43 4,48% 3,21
Wenounas gocharasa, | 55 5o 302,46 1457,13* 384,29 1834,06* 690,13
HMOJIB/C.JT

npumedanue * - pasnuya noxasamenetl mexcoy epynnamu cmamudecku sHavuma (p<0,05)

Ta6ﬂuua 2. AnmponOMempuquKue napamempbol, nokazameiu apmepuailbHoco oasneHue C y4emom eblpasCeHHocmu cmeamaosda ne4eHu

Tapamerpst KO]:]:[;(‘;.HB, | rI[l)i';16rla, I l;lp:yzl:)na, 11 ;[;gl;na,
Poct, cm 171,15 5,64 167,94 10,02 173,40 9,48 174,63* 7,92
UMT 21,44 1,57 2591* 3,42 30,00%* 2,79 29,04* 5,44
OT, cm 75,50 6,83 79,31%* 8,58 98,08* 10,53 104,10* 8,67
OT/Poct 0,44 0,03 0,47* 0,04 0,57* 0,05 0,60* 0,04
CAT, MM pT.CT. 116,00 4,17 161,56* 17,77 163,89* 17,54 169,17* 22,20
JIAT, MM pT.CT. 73,50 5,16 101,56* 7,47 102,78* 8,26 101,46* 9,94

npumeuanue: * - pazsnuya no NOKazamensim OMmHOCUMENTbHO KOHMPOIbHOU 2pynnel cmamuvecku 3nauuma (p<0,05)

Plot of Means and Conf. Intervals (95,00%)
NAFLD

Values

1 2 3
NewVar & NAFLD
Puc. 1. 3nauenue unoexca NAFLD liver fat score ¢ epynnax,

pacnpedeﬂeHHblx no COOMHOULeHUIO NeYeHOYHblX MPAHCAMUHA3

CornacHo nanubM Tabmuie! 2, UMT yBennunBaeTcs oT HOp-
MaJIbHOTO 3HAQYEHHUS B IPYIIIE CPABHEHMS K H30BITOYHOMY BECy

IPHU CTearo3e MedeHH. 3HAYUMBIM SIBISIETCS, YTO, HECMOTPS Ha
OTCYTCTBHE JJOCTOBEPHOM pa3HHULIbI B TokazaTensix UMT y nanu-
€HTOB CO CTEaTO30M H IIPU3HAKAMH CTEATOTENATUTA, Y TOCIIETHNX
OKPY’KHOCTb TaJIUM M OTHOIIEHHE OKPYKHOCTU TallMH K POCTY
SIBIISIETCSI JOCTOBEPHO OOJIBINE: y MAIMEHTOB CO CTEATOTeTIaTHTOM
BBIPa3’KEHHOCTH a0/I0OMUHAIBHOTO KUPOOTIOKEHHS OONBIIIE, 4EM
y OOJIBHBIX CTEaTO30M.

Kax BHIHO U3 NPEACTaBIEHHBIX B TAONMHIE JAHHBIX, MAIIEHTHI
M0 YPOBHIO CHUCTOIUYECKOTO M JAHACTOINUECKOTO apTepPHaIBHOTO
JIaBJICHS HE OTIMYAIOTCS HE3aBUCHMO OT HATIMUNST M BEIPAXKEHHOCTH
CTEaT03a, OIHAKO UMEIOT JOCTOBEPHYIO THIEPTEH3HIO KaK B CPaBHE-
HHH ¢ KOHTPOJIBHOM rpymmoi (p<0,01), Tak 1 1o KiaaccudpuKarmm.

ITockonbKy mapamMeTpsl TUIUAOTPAMMBI SBISIOTCS KITIOUe-
BBIMU B TIOHUMaHHWU MEUEHOYHOTO KHUPOOTIOKEHHS, NX TIIa-
TeNbHBIN aHaJIU3 MOKa3all, YTO YPOBEHb O0IIEro X0IecTepuHa
y’k€ MOBBIIIEH Yy MAIEeHTOB C THIEPTOHHYECKON OONE3HBIO
6e3 mosriteHnss NAFLD liver fat score naxe npu u30bITOYHOM
Macce Teina, KOTopble IpeacTasieHsl B Tadmuie 3. [Tpu aTom Bo
Bpems yBenudeHnuss UMT u aOgoMUHATBEHOTO KUPOOTIOKECHHS
JIOCTOBEPHO YBEIMYHBAETCS KOHIEHTPAIUS TPUIIHIIEPHIOB,
JITTHIT u JITIOHII.

Ta6/mua 3. Ilokazamenu 1unuono2o obmena 8 3a6UCUMOCHU OM sblpasiceHHoCcmu cmeamo3a ne4eru

ITapameTtpsl Konrtpoas, n=20 I rpynna, n=16 II rpynna, n=20 III rpynna, n=24

Mean SD Mean SD Mean SD Mean SD

OO0umii XonecTepruH, MMOJIB/TT 3,85 0,77 5,25 1,47 5,74 0,85 5,80 1,42
TT', Mmomb/1 0,92 0,16 1,13% 0,38 1,70%* 0,83 1,96* 0,67

JIIBII, Mmmoms/a 1,77 0,28 1,47* 0,42 1,42% 0,30 1,20%* 0,27
JITTHII, mmous/n 2,36 0,46 3,45% 1,41 3,34% 0,85 3,75% 1,25
JITOHIT, mmomns/n 0,38 0,05 0,56 0,16 0,70* 0,40 0,92%* 0,34

OJI, ur/mn 8,23 2,47 10,54%* 2,69 13,21%* 3,59 13,71%* 3,71

© GMN

npumeyanue: *- paznuya noxkasamenel OMHOCUMENIbHO KOHMPOIbHOU epynnvl cmamuyecku 3naduma (p<0,05)
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Tabauya 3. Ilapamempoi, Komopbie accoyuupyiomesi ¢ blpadiceHHOCMbIO CMeamo3a neveHu

Konrtpous, n=20 I rpynna, n=16 II rpynna, n=20 III rpynna, n=24
IIapamertpsl
Mean SD Mean SD Mean SD Mean SD
Mirae 2,36 0,81 2,57 0,53 2,64 1,15 2,08 0,86
(aHKETHpOBaHME)
AJIKO FOHUTBI 4,26 2,27 4,29 1,82 6,39* 2,99 6,62* 2,98

npumeuanue * - pasnuya noxasameneti OMHOCUMENLHO KOHMPOIbHOU 2pynnbl cmamuydecku 3uauumas (p<0,05)

Ta6ﬂuua 4. Ilokazamenu yaﬂe@odHoeo 0OMeHa 6 3a8UcUMoCmu Om 8blpadiCeHHOCmMuU cmeamo3a ne4eru

I rpynna, n=16 II rpynna, n=20 III rpynna, n=24
IMapameTtpsl
Mean SD Mean SD Mean SD
['moko3a KpoBH, MMOJIB/T 5,01 0,60 6,32% 1,75 5,73* 0,91
Wucynun kpou, MKME/Mi 17,77 6,86 24,51%* 9,49 33,28%* 13,82
HOMA-IR 3,61 1,80 7,02% 4,76 8,35% 5,25
HbAIC, % 5,40 0,63 6,64* 1,76 5,79* 0,49

npumeyanue: * - pasHuya nokazamenei mexcoy epynnamu cmamudecku sauumas (p<0,05)

Uro kacaercs JIIIBII, To y nanuentos I rpynms! ux ypoBeHb
HE JOCTUTAET NMPOTEKTUBHOTO YPOBHS U SABISAETCS JOCTOBEPHO
HAMMEHBIINM Yy OOJNBHBIX CTEAaTOTEMaTHTOM.

Konnentpanus DJI, yuactByer B merabonusme JIIIBII u ca-
Masi HA3Kas y MAIMEeHTOB IPYMITBl KOHTPOJs (He mpeBbimaet 10
MMOJIB/TT) ¥ IOCTOBEPHO BO3PACcTaeT OT IPYMITBI KOHTPOIIS K TPYTI-
Te C TUIIEPTOHNYECKOH Ooe3Hbio 6e3 mosbimenns NAFLD liver
fat score. [loctoBepHo (p<0,01) Beime xoHneHTpanus JJI mpu
cTeaTose ¢ runepTeH3ueii u npu crearorenarure (p<0,03) B cpas-

HEHHHU ¢ TeMH, KTo ctpanaeT I'b 6e3 mossimenns NAFLD liver
fat score. [Ipu 3TOM pa3nuunst ypoBHS 3HAOTEIHATBHON JTUITA3bI
B 3aBHCHMOCTH OT BBIPQ)KEHHOCTH CT€aT03a HE yCTAHOBJIEHO.
Cremyer OTMETHTb, YTO OTHUM 3 (JaKTOPOB, TPOBOIUPYIOIIHX
CTearTo3, SBIISAETCS KOIMYECTBO MOTPEOIEHHS aJIKOTOIISsI, KOTOPOe
SIBIISIETCS JOCTOBEPHO MOBBIIICHHBIM Y T€X, KTO IMEET CTeaTo3 U
CTEeaTOTeNaTHT, OJJHAKO HE OTIIMIAETCS B TPYTINe KOHTPOIIS U MaIH-
enrtoB ¢ I'b 6e3 mosermenns NAFLD liver fat score (Tabnuua 3).
JlocToBepHO# pa3HUIIBI B COONMIONEHNH PEKUMA TMUTAHHUS B

Tabnuya 5. Hccrnedyemvie napamempbl 8 3a8UCUMOCTU OM HATUYUS HAPYUWIEHUT MEmaboau1ecko2o oomena

Hapymenusi MeTa00/1M4ecKOro Hapymenusi MeTa00/1M4ecKOro
IapameTpbl ooMeHa “- oomeHa “+” p
Mean, n=18 SD Mean, n=42 SD
Poct, cm 168,11 9,77 174,29 8,57 0,02
UMT 26,07 3,34 29,58 4,46 0,00
OT, cm 80,00 8,32 102,12 9,50 0,00
OT/Pocr 0,48 0,04 0,59 0,05 0,00
AJIKO TOHUTBI 4,71 2,41 6,44 2,90 0,03
IIuTanue (aHKETUPOBAHUE) 2,83 0,79 2,88 1,02 0,86
AJIT\ACT 0,95 0,27 1,52 0,70 0,00
AJIT, En/n 22,39 6,38 46,43 36,18 0,01
ACT, En/n 24,44 7,39 31,91 18,75 0,11
NAFLD liver fat score -0,34 1,30 3,69 2,95 0,00
XosecTepuH 00N, MMOJIB/JT 5,27 1,46 5,79 1,18 0,15
TI, MMoIIB/IT 1,17 0,39 1,87 1,05 0,01
JITIBII, mMos/nt 1,45 0,42 1,29 0,30 0,13
JITTHII, mMomns/n 3,37 1,33 3,62 1,13 0,50
JITTOHIT, mmosb/m 0,57 0,25 0,83 0,50 0,04
D1, ur/min 10,19 2,18 12,43 3,23 0,009
I'mrox03a KpOBH, MMOJIB/I 5,06 0,58 6,03 1,41 0,01
Wucynun xkpoBu, MkME/n 17,62 7,58 29,91 17,61 0,01
HOMA-IR 3,64 1,92 7,93 5,04 0,00
HbAIC, % 5,41 0,61 6,21 1,44 0,03
1D, mmonb/n 1439,00 298,90 1666,43 1296,18 0,55
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Tabnuya 6. Ilapamempol MHOdICECMBEHHOU pecpeccuu OJisi NPOSHO3UPOBAHUS. CMeamo3d NeYeHu

ITapamertpsl b* Std.Err. - of b* p-value
Wucynun kpou, MkME/n 1,227 0,120 0,000
AJIT, En/n 0,240 0,020 0,000
OT, cm 0,242 0,071 0,003
HbAI1C, % 0,159 0,026 0,000
UMT -0,050 0,032 0,134
JITTHII, mmous/n -0,138 0,055 0,021
JAT, Mmm.pT.CT -0,063 0,020 0,005
HOMA-IR -0,491 0,129 0,001
JI®, mmons/a 0,109 0,026 0,000
Tpurauepuabl, MMOJIb/JT 0,207 0,058 0,002
AJIKO IOHUTH -0,038 0,024 0,123
I'mroxo03a KpoBH, MMOJTB/T 0,087 0,044 0,063
DJI, ar/mi -0,042 0,023 0,003
OT/Poct -0,079 0,079 0,328

rpymnnax He ycraHosieHo. [lorpebnenune ankorons He OTIHYa-
nock B rpynmnax koHTpois u ['b 6e3 mosermenns NAFLD liver
fat score, OJHaKO JOCTOBEPHO MPEBHIIIATIO TAKOBBIC B IPyIIax
€O CTEaTO30M U CTeaTorenaTuToM. BripoueM, koinnaecTBo morpe-
OJIIEMBIX AJTKOTOJBHBIX IUHUI] HE OTIINYAIOCh B 3aBUCHMOCTH
OT BBIPAKCHHOCTH CTEATO3a.

B cBs131 ¢ TeM, 9TO TeUCHOYHOMY CTEaTo3y HPEIIeCTBYET HH-
CYAMHOPE3NCTEHTHOCTD, N3yUECHBI COOTBETCTBYIONIHE TOKA3aTEIIH
YIIEBOIHOTO 0OMeHa (Tabnuma 4).

Taxum 06pa3om, y MAIMEHTOB € PA3IMYHON CTEIEHBIO CTEaT03a
TITMKEMHs HATOMIAK SIBJIICTCS TTOBBIIICHHOM B COYETAaHNH C Hapac-
Taromieil runeprHCcymuHemMuei. [Ipu sTom y narmentoB ¢ ['b 6e3
noBeieHust NAFLD liver fat score mokasarenu ypoBHS HHCYITHHA
1 TIIIOKO3BI B KPOBHU HE NIPEBBIIAIOT pehepeHTHBIX 3HaueHuit. [To-
oOHas TEHIEHIMS OTMedaeTcs B quHamuke naaekca HOMA-IR
n ypoBast HDA1C. AHanm3 yIieBoAHBIX TapaMeTPOB HATOIIAK 10
CpEITHNM 3HaUECHUSIM U CTaH/[aPTHBIM OTKIIOHEHHSIM CBHICTEITECTRY-
€T O HAIMYNH y HEKOTOPHIX OOJIBHBIX CaxapHOTro jauabera Tuma 2,
KOTOPBIH MOKET IMETh OTHOIICHHE K [TAaTOTeHe3y CTearo3a Ha (oHe
JIACTIATTHICMHAHL.

OueBHIHO, YTO YaCTh OOCIEIOBAHHBIX MMeJa MeTabonmde-
CKHE HapyIIeHUst 0OMeHa, TI03TOMY NPOBEACHO pacIpeelieHIe
00CIIe/IOBaHHbIX HA CICAYIONIHE TOATPYIEL: rpymma 0 - MeHee
3 KOMITOHEHTOB, | rpynma - 6onee 3 kommoHeHTOB. CpaBHEHHE
HCCIIEAYeMBIX TApaMeTPOB MOKA3aJI0, UTO JINIA ¢ MeTabommye-
CKIMH HapyIICHUSIMI 0OMeHa OBIIH BBIIIIC POCTOM, UMEINH Ooree
BBICOKMI mokazatenb VIMT, aGnoMuHaNbHOE KUPOOTIOKEHHE,
ObUIH OOJIee HHCYNMHOPE3UCTEHTHBI C JOCTOBEPHOI IpoaTepo-
TeHHOW AMCIHMUIeMuel. Pa3Huia B MUIEBBIX MIPEIMOYTEHHSIX
HE BBIIBJICHA, OJJHAKO JINNA C HAPYIICHUSIMH METa0OIHIECKOTO
oOMeHa JI0CTOBEPHO OOJIBIIE MOTPEOIISIIN aJIKOTOIb M NMEIH
MIPU3HAKHU CTeaTorenarnTa. YpoBeHb JJI y 9THX MaIrueHToB ObLT
JIOCTOBEPHO BBIIIE (TabnHma 5).

MHOXeCTBEHHBIH PerpeCCHOHHBIN aHalN3 MOoKa3aj, 4To J0-
CTOBepHast MporHocTudeckas Moaels (p<0,001) BeIpakeHHOCTH
crearosa mo NAFLD liver fat score BkitodaeT mapaMeTpsl, KO-
TOpBIE TIPE/ICTABIICHEI B TadmuIe 6.

BbIBoBI. BEIpa)keHHOCTE CTEaT03a NEUCHN HEMOCPEACTBEHHO
CBsI3aHA C M30BITOYHBIM BECOM, A0I0MUHAIBHBIM XUPOOTIOKEHHU-
€M, HO HE OTJIMYaeTCsl OTHOCHTEIIBHO CHCTOIIMUECKOTO M IHACTO-
JIMYECKOTO apTepabHOTo JaBieHust. OHaKo BCe TAIUEHTH NMEIOT
© GMN

THIIEPTEH3HIO KaK B CPAaBHEHHUH C KOHTPOJIbHOH Tpyrmoit (p<0,01),
Tak u knaccudukarmu 2017 ACC/AHA Hypertension Guidelines.

OTMedaeTcs J0CTOBEpHast pa3HUIA B TPYIIAX IO CyppOTraTHO-
My koadurmenty NAFLD liver fat score, KOTOpBIif y4UThIBaCT
YyBCTBUTEJIFHOCTh K HHCYIINHY, JOCTOBEPHO YBEINIUBACTCS OT
TPYHITBI CO CTEATO30M JI0 TPYIIIBI CO CTEaTOTeIIaTUTOM.

Bce manmentsr ¢ HAXKBIT Ha done I'b umerot mpoareporen-
HBIH TPOQIII TUIHAOTPAMMBI M TIOBBIIICHHYIO KOHIIEHTPAIHIO
OJ1 He3aBHCHMO OT BBIPAKEHHOCTHU cTearo3a redeHd. OHako
JTUMHATHBIE HAPYIICHHUS YCYTyOISIOTCS MO MEpe yBEIHUEHUS
CTearo3a B yCJIOBHUSIX MOBBIICHUSI yPOBHS IETIOUHON (pocdaTassl
U aCCOIUHPYIOTCS C POCTOM HHCYIHHOPE3UCTEHTHOCTH.

Takum o6pazom, yposenb DJI y mannueHToB co cTeaTo3oM Ha
¢one I'b 3HAYMMO TIPEBBINIACT TAKOBOH KOHTPOIBHOU TPYIIIIHL.
TloBrImeHne YHAOTETNANBHON JIUMA36l aCCONUUPYETCS C Ha-
IUYHeM MeTabOoNMYecKUX HapymIeHUH oOMeHa, 9TO MO3BOJAET
OTHECTH €€ K HE3aBHCHMBIM MapKepaM aTepoCKICPOTHIECKOTO
mporecca U KapHOBACKYIIPHOTO PHUCKA.
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SUMMARY

ANTHROPOMETRIC CHARACTERISTICS AND PA-
RAMETERS OF LIPID-CARBOHYDRATE METABO-
LISM IN PATIENTS WITH NONALCOHOLIC FATTY
LIVER DISEASE AND HYPERTENSION DEPENDING
ON THE DEGREE OF HEPATIC STEATOSIS

Babak O., Bashkirova A.
Kharkiv National Medical University, Ukraine
The aim of the study was to establish the relationship between

anthropometric characteristics, lipid-carbohydrate metabolism
parameters, endothelial lipase (EL) levels of blood serum depend-

64

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

ing on the degree of liver steatosis in patients with non-alcoholic
fatty liver disease and hypertension.

60 patients with NAFLD on the background of hypertension and
overweight were examined. The examined patients were divided
into three groups: with hypertension without increasing the NAFLD
liver fat score (group 1, n = 16), with steatosis on the background
of hypertension (group 2, n = 20), with steatosis with hypertension
and with laboratory signs of steatohepatitis (group 3, n = 24). All
patients were divided with accordance of age and sex. The contol
group consisted of 20 healthy individuals.

To identify liver steatosis, NAFLD liver fat score was used
according to the formula:

NAFLD liver fat score = - 2.89 + 1.18 x Metabolic syndrome
(yes = 1/no = 0) + 0.45 x type 2 DM (yes = 2/no = 0) + 0.15 x
insulin (mU /L) + 0.04 x AST (U/L) - 0.94 x AST/ALT.

The concentration of EL serum was determined by ELISA
method using Aviscera Bioscience INC reagents kit (USA).

The study revealed a significant difference in groups of surro-
gate coefficient hepatic steatosis (NAFLD liver fat score), which
also takes into account the sensitivity to insulin, significantly
(SS effect 27,39; MS effect 13,69; F = 6,73; p = 0,002) increases
from group to group with steatosis to steatohepatitis.

In patients with steatohepatitis, the expression of abdominal fatty
deposits is greater than in those who have steatosis. Thus, simultane-
ously with increasing BMI and abdominal fat deposition, significantly
increases the concentration of triglycerides, LDL, and VLDL.

The concentration of EL, which is involved in the metabolism
of HDL, is lowest in patients of the control group (does not exceed
10 mmol / 1) and increases progressively with steatosis with hy-
pertension and with steatohepatitis compared with those suffering
from hypertension without steatosis. In addition, an increase in EL
is associated with the presence of metabolic disorders, which, in ag-
gregate, makes it possible to attribute it to independent markers of
the atherosclerotic process and cardiovascular risk.

Keywords: non-alcoholic fatty liver disease, hypertension,
endothelial lipase, liver steatosis.

PE3IOME

AHTPOIIOMETPUYECKHE XAPAKTEPUCTUKHU U
ITAPAMETPBI JIMIIUIHO-YIVIEBOJHOI'O OBMEHA
Y BOJIbHBIX HEAJIKOTI'OJIbHOM KUPOBOM BOJIE3-
HbIO MEYEHU HA ®OHE TMIIEPTOHUYECKOM BO-
JIE3HU B 3BABUCUMOCTHU OT CTEIIEHU CTEATO3A
INEYEHA

Bbabak O.51., bamkuposa A./l.

Xapbkosckull HAYUOHATbHBLI MEeOUYUHCKUL YHUBepcumem,
Xapwvros, Yipauna

Llenbio HMcclieIoBaHMs SIBUJIOCH OIPEACICHHE B3aUMOCBSI3H
MEXAy aHTPOINOMETPUYECKHMHU XapaKTePUCTHKAMHM, Mapame-
TpaMH JIMIUIHO-YIJICBOAHOTO MeTabonn3Ma, ypoBHEM dHIOTe-
JINAJIbHOM JTUIIA3bI CBIBOPOTKH KPOBHU B 3aBUCUMOCTHU OT CTCIIEHU
cTearo3a MeYeH! y O0JIbHBIX HEaIKOrOJIbHO XKHPOBO 00JIE3HBI0
MCYCHN Ha (POHE TUIEPTOHHYCCKOM OOIe3HU.

O6crenoBaHo 60 OOJIBHBIX HEAIKOTOILHOMN KMPOBO# 00JIE3HBIO
nedyeHu Ha (oHe runepronnueckor 6onesun (I'B) u u36bITOU-
HOH Macchl Tenia. O0cien0BaHHbIC pa3/iesieHbl Ha TPU IpymibL: [
rpynna— 16 6onpHbIX I'b 6€3 noBbIleHNs HHIEKCA )KUPa IIEYeHH
(NAFLD liver fat score), I rpynma — 20 601bHBIX CTEaTO30M Ha
¢doue I'b, 11 rpymnma — 24 GonbHBIX cTeaTo3oMm Ha ¢oue I'b u ¢
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71a00paTOPHBIMU TMPU3HAKAME CTeaTorenaruTa. boibHbIe ObUTH
COIOCTABJICHHBI 110 BO3PACTY M HOITy. [ pymiy KOHTpOIs cocTa-
BriIH 20 IPAKTUYECKU 310POBBIX JIUIL.

Jlns uaeHTUUKANUK cTeaTo3a neucHu paccuntad NAFLD
liver fat score mo ¢opmyne: NAFLD liver fat score=-
2,89+1,18xmerabonunueckuii cunapom (1a=1/uer=0)+0,45xCI12
tuna (na=2/ner=0)+0,15xuncynmun (mU/L)+0,04xACT (U/L)
- 0,94xACT/AJT.

Konuenrpanuto suporenuanbHoi nunasbl (3J) cbIBOpOTKH
KPOBH OIPEACIISUI UIMMYHO(QEPMEHTHBIM METOZOM C HMCIOJIb-
30BaHHeM Habopa peakTnBoB Aviscera Bioscience INC (CIIA).

HccnenoBanue mokasano JOCTOBEPHOE pa3inine B rpyIax
[0 CypporaTHOMY KOA(G(ULIHMEHTY IEUYEHOYHOr0 CTeaTo3a
(NAFLD liver fat score), KOTOpBIil TaKKe YYUTBIBAET UyB-
CTBUTEJIBHOCTH K MHCYJIHHY, 1ocToBepHO (SS effect 27,39; MS

effect 13,69; F = 6,73; p = 0,002) yBenuuuBaeTcs OT CPYIIIbI
CO CTEaTOo30M J10 I'PYMIIbI CO CTEATOreNaTUTOM. Y MallUEeHTOB
CO CTEaTOrenaTuTOM BBIPAXKECHHOCTh a0lOMHHAIBHOTO KUPO-
OTJIOKEHUS BbIIIE, YeM Y OOJIBHBIX cTeaTo30M. OTHOBPEMEHHO
¢ yBenuueHueM VMT u aGoMHHAIBHOTO >KMPOOTIIOKCHUS,
JIOCTOBEPHO YBEIMYMBACTCSl KOHLEHTPALUS TPUIIIHIICPHIOB,
JITTHIT u JITIOHII.

Konuentpanus 9JI, yuactByromas B metadonusme JIIIBII,
camasi HM3Kasl y Tal[MeHTOB IPYIIbl KOHTPOJIs (HE MPEeBbIIIaeT
10 MMOJIB/JI) ¥ MPOTrPEIUEHTHO JOCTOBEPHO BO3pAaCTaeT IPU
CTeaTo3e C THIIEPTEH3UEH M CTeaTorenaTuTe B CPaBHEHHUM C
naiueHTamu, crpagaronmmu I'b 6e3 crearosa. [Toebimienue DJ1
ACCOLIMMPYETCS C METa0OIMUECKUMH HAPYILICHUSIMH, YTO, B CO-
BOKYIIHOCTH, I103BOJISIET OTHECTH €T0 K He3aBUCUMBIM MapKepam
aTepOCKIJICPOTHYECKOTO MpoLecca U KapIHOBACKYIIIPHOIO PUCKA.
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3odm 33 gymos 60 35:3096¢0 NAFDL-00, s@@geoqeno
303903Mboomn s do®bdo Fmbom. ggmggedo  hodmeyao
3530960900 oogm Lod xagRew: I xanano - dodgd@m-
bgen0 osgogdom 16 35:3096@0,030damols as3bodmgbgdols
0begJlols  Bmds@gdols gomgdy, I xaux0 - @godwols
bRgo@mboo 20 353096¢0  30390EMbYmo ©ssgsogdom,
I xa9x0 - LEgsEmbon 24 35309630 do3g@@Embyeno

0058509600 s BEAJoGM3g3oBo@ol  @sdmds@m®oymo
dohggbgdamgdom. xa9ngddo Lgbolbs ©s sbisgol dobgogom

3530960900 04m 3OM3MAG0YE0. Lo JMbGOME™ xR0
Ygoagdmes 20 30s]Goggmmse xsbdhmgmo oMologsb.
bEgo@dmbol LoowgbBogogsEome mgodaol goibo-
dmgbgdol 0brgdbols (NAFLD liver fat score) godmmgaos
begdmes go@dgamon: NAFLD liver fat score =2,89 + 1,18 x
39@00meyg@o Lobp®mdo (go=1/565=0)+ 0,45 x Do J@0sbo
©058930,0030 2 (3o =2/565=0)+0,15 x 0blyerobo (mU/L)
+ 0,04 x AST (U/L) - 0,94 x AST/ALT. Lolbaools d@s@ols
9bmmgma@o @o3sbol 3mbigbB®aEos aobobsbmg®s

09960mx59HIgbHymo dgmmeom, Aviscera Bioscience INC
(aSS)-ols @gsd@oggdom.
3000339359 aodmagmobs  @godeols LEgodmbols

byg@maodygmo  309803096@0L aoblbgoggds xauRgol
doadols, G, 539, dmoEogh 0blymobdy@dbmdganmdsls

o L@ dybme (SS effect 27,39; MS effect 13,69; F=6,73;
p=0,002) 0bApgds dgmeg xaugoesbh (LHgsdmbom)
dgbodg xa9nedeg (LEgeG™M3gds@odom).

353096090 LAJoGM3G3oB0Gom sdpmdobygmo Lodlydby
RO Iggm@sE 5Jgm godmbo@ymo,go®yg LEgsdmbom.
bbggeools dsbol 0bpgdlbol s sdmdobydo Lodliybols
DAOELbmob  ghmse Ib0Tgbganmgbo  do@ymmdls F@o-
303900090l sdseo bodigMmogol @o3m3dmEgobgdols
©> dogosb  sdogmo  Lodigdogol @o3m3dmEgobgdols
36396EH®s305  Lobbado. dsesaro Lodigdogol o 3em-
30mAJobgdols dgBodmeobddo dmbsfogmg 9bpmmgmrydo
@0 35bols (EL) 3mb3gb@dsios yggansby odseo s@dm-
ohbs Logmb@@menm xagxol 3530963 90L (sGoydgHgl

10 33m@/ o), GMIganoz 3OHMAMJ0gbByms© do@ymrmdos
bR goBmbom, 30390 96b0oom ©s bRgo@mdgds@odom 3530

969030, gsmgdom 03 XaRmsb, bowsi do3gMmEmbymo
©oogogbolsls LAgsA™mbo oG 0gm  osgbmliEo®gdyeo.
EL-0l 35gds slmEodegds  dg@edmmy@o  os®mgggaools
M 5gdmbalimab, M3 EL-ols 501g&ml g gdmbeygeno 3dmiglols
©> 350E0M35L3IYA0 AolGol I 0 dge To ggMo©

3obbogrgols Loggyydgganls odangge.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

POJIb 9THOKVYJIBTYPAJIBHBIX ®AKTOPOB B ®OPMHUPOBAHUU
CYUILUJIAJIBHOI'O IMMOBEJEHUA VY JIUII C ICUXUYECKUMHU PACCTPOMCTBAMU

Pacnonosa H.U., xxkamantaesa M.III.

Kasaxcrkuu nayuonanshwii meouyuncrkuil ynugepcumem um. C.JJ. Acgpenousaposa, Anmamei, Pecnybnuxa Kazaxcman

PacripocTpaHEHHOCTh CyMIMJIOB SIBISICTCS OAHUM W3 Hau-
Gosiee OCTOBEPHBIX MHAMKATOPOB COCTOSHUS NCHUXMYECKOTO
3710pOBbSl HACEJICHUS U YPOBHS COLIMAIBHOTO M 9KOHOMUYECKO-
ro Gnaronosy4usi oouecTsa. B nociexHue roasl npoBoasTCs
MIMPOKOMACIITAOHBIC AMMIEMHUOIOTHYECKUE UCCIICAOBAHUS
JMHAMHUKH CYyHIHJQIBHOW aKTMBHOCTH B PA3JIMYHbIX CTpaHax
MHpa, CBUAETEIBCTBYIOLINE O HATMYUE CBSI3U MEXK1y COLMAIBHOM
CUTYyalel U OMYJSILMOHHON 4acTOTO! CyUIUAOB [9], mpu 3TOM
BBISBJIAIOTCS CYLIECTBEHHBIC PA3JIMYMS KaK B MOJOBO3PACTHOM
COCTaBe CyMIM/ICHTOB, TaK M B CIOCO0AX peaM3alliy CyHIU-
JabHBIX HamepeHuit [6]. Yto kacaetcst Pecriyonuku Kazaxcran,
TO T0KA3aTeJH CyULNIaJIbHOM aKTHBHOCTH HACEIICHUS B TCYCHUE
HOCJIE/IHETO JEeCSATHIICTHS KOIEOIIOTCS B IIPeJiesiaX KPUTHUECKOTO
ypoBHs, onpezaenenHoro BO3 (20 wa 100 Tbic. HaceneHus), U B
2017r. coctaBumu 19,9.

B MexnyHapoaHbIX CKPUHHMHIOBBIX IpoekTax: Teen Screen,
National Survey on Drug Use and Health, WHO European
Network on Suicide Prevention, opHeHTHPOBAaHHBIX Ha OLCHKY
PHCKa CyHLIUATBbHOTO OBEICHHS B OOICH OIYIISALNH, BbISBIIC-
HbI HanOoJee 4acTo BCTpeyaroiuecs (GakTopsl pUcKa Cyuuua,
TaKkue Kak Jerpeccusi, 3J10ynoTpedieHHe NCUX0aKTHBHBIMU
BeuiectBamu (ITAB), mpouuible MONBITKY CyHLIKTA U CIydyau
camonoBpexaeHus [1].

CoBpeMeHHbIEC HCCIIEI0BAHUS CBHETEIBCTBYIOT O TOM, HYTO
CyMUIMJANbHbBII PUCK B 3HAYUTEIBHON MEpPE CBsI3aH C COCTOSI-
HHEM IICUXUYECKOTO 3JI0POBbs, U CPEIM JIMI[ C HCUXHUYECKUMHU
paccrpoiictBamu OH B 35 pa3 Bblille, 4eM B OOIIEH MOMYIISIIUH
[2]. HeocnabeBaromuii HHTEpEC UCCIIeA0BATENeH HAIPaBICH Ha
U3yUYECHHE CyMIHJAIbHON aKTUBHOCTH JIMIL C PA3JINYHBIMU HO30-
JIOTHYECKUMH (POpPMaMH ICUXMYECKUX PacCTPONUCTB: HOCTTPAB-
MaTH4eCKUe CTpeccoBble paccTpoiicTsa [3], nenpeccun [4], op-
raHUYeCKHe ICUXUYECKUe paccTpoiicTsa [11], HercuxoTnueckue
NICUXUYeCKue paccTpoiictsa [5], snunencus [ 7]. OtmeuaeTcs, 4To
y HAIUEHTOB C OZIMHAKOBBIM [ICUXUATPUYECKNUM JHArHO30M B3IVIsi-
JIbl Ha CYMIIM MOTYT OBITh JUAMETPAJIbHO IPOTHBOIOJIOKHBI. B
OJIHOM Cllyyae caMOyOUICTBO NPEACTABIACTCS KaK HAMITy YN
Croco0 peuieHus npodieM, B Apyrux, Jaxe Ha QoHe TshKeIoi
JICIPECCHH, OHO, KaK TaKOBOE, HE paccMaTpuBaeTcs. [IpuunHbI
TaKOTO PACXOXK/ICHHUSI yCMATPUBAIOTCS B CICLU(DUUESCKUX yepTax
JIMYHOCTH CYULIMICHTOB [§].

H3BecTHO, 4TO IKOOHONIOrHYecKHe (haKTOPbl UTPAIOT 3HAYUMYIO
POk B (POPMUPOBAHNM CHELM(DUUESCKOIT 11 KOHKPETHOTO 3THOCA
KyJBTYpaJIbHOM CpPeIbl, BKIIFOYAIOIICH eIMHCTBO OA30BbIX MOTHBA-
LM, o0IKe YepThl MOBEACHHS U CY)KJICHHIA, YTO MPOSIBISIETCS B
HALMOHAIBHBIX TPAIULIMAX, (POIBKIOPE U ONPE/IEISeT STHOCUXO-
JIOTUYECKUI yPOBEHb pearupoBanusl. B coBpeMeHHOM uTeparype
BCTPEYAIOTCS JIMILIb OTACIbHbIE COOOLICHHS 00 MCCIIe0BAaHHAX
CYHLMJAJIBHOTO TIOBEICHHUS, IPOBOIMMBIX € Y4ETOM THUYECKOMH
MIPUHAAIEKHOCTH cynLuaeHToB [10]. Bompock! e 3THHYecKux
ocobenHocTeil GOPMUPOBAHUS CYUIMIAIBHONW MOTHBALUHU Y
HPEICTaBUTENICH OCHOBHBIX STHUYECKUX I'PYIIIL, IPOXXUBAIOLINX B
Pecny6mnuke KazaxcraH, 10 HacToAIIET0 BpeMeHH HE U3Y4aJIiCh, YTO
onpeJeIsieT aKTyalbHOCTh HACTOSILETO HCCIIEI0BAHUS.

Ilenbio ucce0BaHus SBUIOCH H3YUCHHUE STHOKYJIBTYPallb-
HBIX OCOOCHHOCTEH COIMATIbHBIX M KIMHUYECKHX (akTopoB,
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(GOpMHUPYIOIINX CYHIMAAIBHOE MOBEACHHE y OOJBHBIX NCH-
XHYECKUMHU PacCTpocTBAMHM M pa3paboTKa Ha UX OCHOBE
1 depeHIUPOBaHHBIX IPOrPaMM NPOGUIAKTHKY CYHLIUI0B.

Matepuaa u Metoabl. 550 GOJIBHBIX C NCUXHUYCCKUMH
paccTpoiicTBaMu ObLIH rocrnuTann3upoBanbl B «LleHTp mcu-
XHUYECKOTO0 370POBBS» roposia AIMaThl B TEUEHHE IBYX KaJleH-
JIAPHBIX JICT B CBA3M C PA3IMYHBIMU (POPMAMH CYHIMIAIbHOTO
MOBEIEHNUSI.

MerTobl HCCIE0BaHUS - KIMHUKO-IICUXONATOJIOTNYECKUI;
KJIMHUKO-KaTaMHECTHUECKUI; IKCIEPUMEHTaIbHO-IICUXO0II0-
TUYECKHM; MaTEMAaTHKO-CTaTUCTHYECKUI, BKIIOUABIINN B ce0st
CTpaTu(UUNPOBAHHBIN aHAIN3 KOJMYECTBEHHBIX 3aKOHOMEp-
HOCTEH ¢ Hcrosib30BaHueM nporpammsl “AGStat” u oneHkKy
JIOCTOBEPHOCTHU IMapaMeTpudeckux (kpurepuil CTbroieHTa) u
HerapaMeTpUueCcKuX (kpurepuilt duiepa) pasauyauii.

PesynbTarhl n HX 00cyxkaeHue. VccaenoBaHe MpoBOIUIOCH C
YUYETOM 3THUUYECKOH MPUHAIIEKHOCTH MALIMEHTOB, KOTOPast OIpe-
JIeTIsIIach B IPOIIECCE MHTEPBBIO HA OCHOBAaHUHU X CAMOOLIEHKH.
Cpenu o0CieIOBaHHBIX MALMEHTOB OOJIBIIMHCTBO COCTABHIN
PYCCKHE U IPYTUe IPEACTaBUTENH CIaBIHCKUX HALMOHAIBHOCTEH
—59,6%, Ka3axoB ObIJIO OTHOCUTENILHO MeHbIIE — 35,7%, a una
JPYruX HAIlMOHAILHOCTEH, B CBA3U C MX MaJIOH YHCIEHHOCTBIO,
OblIH 00BEIMHEHBI B OTAENBHYIO TPYIITY U cocTaBHIHN — 4,7%.
Pacnipenenenne manueHToB ¢ CyMIHJaIbHBIM TOBEAECHUEM IO
TOJTy 1 BO3PACTY B OCHOBHBIX CPAaBHUBAEMbBIX STHHUYECKUX IPYII-
nax (kasaxu/ciaBsiHe) npencTaBieHo Ha puc. 1 u 2.

1281238
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VYV MyX4uH B 00€MX 3THHYECKHX TPYIIax CIy4ad CyHIU-
JIATIGHOTO TTOBE/ICHNUS Yalie HaOIFoIaInCch B MOJIOJIOM BO3pacTe
(c 20 7met), a y >KCHIIUH YCHJICHHE CyHIIUJaIbHOW aKTHBHOCTH
MIPOCIIEKUBATIOCH B 3pestoM Bozpacte (40-60 1eT), 9To BO3MOXKHO
CBSI3aHO C IIOBBIIICHHBIM PUCKOM JI€3a1allTalluy B IPEIKINMAaKTe-
PHUUYECKOM U KJIIMMAKTepU4ecKoM nepuopax. Cieayer OTMETHUTb,
YTO JUISI MY>KUHH CJIaBSHCKHX HAIlMOHAJIBHOCTEH MaKCHMaIIbHOE
KOJIMYECTBO CJIy4acB CyUIMJAJIbLHOIO IOBEACHHS IPUXOAUTCS
Ha Bo3pacTHyo noxarpymnmy 21-30 set, ¢ mociaenyomuM paBHo-
MEpPHBIM CHIDKCHHEM CYHIUJAIBLHON aKTHBHOCTH B CTapIINX
BO3PACTHBIX MOATPYIIIAX, & Y MYXXUHH Ka3aXCKOH HAI[HOHAIIb-
HOCTH BO3PACTHOM JMana3oH MAaKCHUMalIbHOW CyMIIMJAIbHON
AKTUBHOCTU LIMPE U IPUXOAUTCs Ha Bo3pact 21-50 net.

'V JKEeHIIMH CIIaBSHCKUX HAIIMOHAIEHOCTEH Hanboiee 9acTo cy-
HIMAATEHOE TTOBE/ICHNE HAOII0aI0Ch B BO3PACTHOU IOATPYIITe
51-60 ner ¢ nocaeayOMKUM CHUKEHUEM B CTAPIINX BO3PACTHBIX
TIOJIrPYTITax, a y JKEHIINH Ka3aXCKOI HAI[IOHAJIBHOCTH MAaKCHMYM
CYHIUIANBHOM aKTUBHOCTH HPOSIBIISUICS HECKOJIBKO PaHbIIE — B
Bo3pacte 41-50 ner.

Io corpaabHOMY TIOIOKEHHIO CPEIH 00CIIeJOBaHHBIX MTAIIUEHTOB
OOJIBIIYIO 9acTh COCTaBIIM OOJIbHBIEC, NMEIONINE MHBAINHOCT
TI0 TICHXHYecKoMy 3aboneBanuio - 40,2%. 3HaYNTeTEHO MEHbIIe
ObUTO paboTaromux (MpePUHIMATENH, CIIyKaliue, padboure) —
19,5%, onpeseneHHyo A0JI0 COCTABUIIN JIMLA, HE YYacCTBYIOLIHE
B TPY/IOBOH JESTENHHOCTH B CBSI3H C y4eOOH M NEHCHOHHBIM BO3-
pactoM — 15,8%. Ocoboro BHIMaHUSI 3aCITy’KHBaeT 3HAINTEIIbHAS
JoJ1s1 OOJIBHBIX C SIBHBIMH TIPU3HAKaMH TPYIOBOH Jie3a/lanTariy,
KOTOpbIE HA MOMEHT FOCIUTAIIN3ALMY B ICUXUATPUYECKUIA CTalM-
OHap He NMeJTH HHBATHIHOCTH 1 He OBUTN TPYHOYyCTpOeHB! —24,5%.
Hawnbonee ne3aganTrpoBaHHBIMH OKa3aJIHCh JHIA CIABIHCKHX
HaI[MOHAILHOCTEH, CPEJIH HUX JIOJIS HETPYII0y CTPOSHHBIX OOIBHBIX
cocraBmia — 25%, cpenu kazaxos — 22,9%.

[lonyueHHble B UCCIEIOBAaHUU CTATHCTUYECKUE JAHHBIE IIO-
3BOJISIFOT TAK)KE CHAEIAaTh BBIBOJ O HU3KOM YPOBHE CEMEHHOM
ajlanTanuy 00CIIeI0BaHHBIX MAIMEHTOB C CYHIIUIAIBHEIM ITOBE-
nexreM. CocTosuti B Opake U IMEIH CBOIO CEMBIO JINIIIH YeTBEPTh
MAIMeHTOB — 25,6%, OOJIBITMHCTBO COCTABUIIN XOJIOCTHIE (He3a-
MyXkHHe) U pa3BegeHHsle — 51,8% u 18,1%, Hebonbmras 4acTb
OONEHBIX OBUTH BIOBBI — 4,5%. [Ipudem, D0 JINT, COCTOAIIHX
B Opaxe, CpeJy CIaBSIHCKUX HAaIlMOHAIBLHOCTEH ObLIa OoJbIe -
28,4%, yem y ka3axos - 22,4%.

CynnuansHoe oBeieHHe y 00CIIeT0BaHHBIX ITAIIMEHTOB IPO-
SIBJISIIOCH KaK B ()OpMeE IEMOHCTPATHBHO-IIAHTAXKHBIX YTPO3 CyH-
1ua 6e3 TeHICHITNH K UX pean3ani, Tak U B hopMe TITyOOKHX
AQHTHBHTAJIBHBIX TIEPEXKUBAHIN, KOTOPBIE HEPEIKO MPUBOIUIH K
OTIACHBIM JIJISl )KM3HU CYHIIUJIAJIBHBIM MOIBITKAM (pHcC. 3).

AA L 490
42,9

O Yrposbl cymumaa

B CyvumpansHele
MbICIM

0O CyvumpanbHble
MonbITKN

CraBaHe Kasaxu  [Opvrue
Puc. 3. @opmel cyuyudanbHoeo nogedenus y CyuyuoeHmos 6
CPABHUBAEMBIX SMHUYECKUX epynnax (%)

HpI/IBCHeHHbIe Ha puc. 3 naHHBIC CBUACTEJIILCTBYIOT O TOM, 4YTO
Jina CJIaBAHCKUX HaHHOHaHBHOCTCﬁ B OoubIIIeH CTCIICHU, YEM
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JMLA Ka3aXxCKOM M JPYrHX HAILMOHAJIBHOCTEH OOHAPYKHBAIOT
CKJIOHHOCTb K peaji3alliy CyHIuAaIbHbIX HamepeHuid. YactoTta
CYULIMJAJIBHBIX TONBITOK y HUX BblIe (44,5%), ueM y Ka3axoB
(36,7%) ny npexncrasureneii 1pyrux HaiponaisHocTel (30,8%).
CpaBHeHHE CIIOCO00B peallu3allui CyHLUAAIbHBIX HaMEepeHui
B OCHOBHBIX 3THHUYCCKUX rpynnax (KaSaXH/CJ’laBﬂHe) BBISABUJIIO Y
JIMI Ka3aXCKOW HAIIMOHAIBHOCTH [IPEUMYIIECTBEHHOE HAHECEHUE
camonoBpexaeHuit - 34,7%, a y NUIl CIaBIHCKUX HallMOHAIb-
HOcTed — orpaBiieHus - 43,8%.

B xnuHu4eckoll CTpyKType NCUXHYECKHX PacCTPOMUCTB y
IMaueHTOB C Cyl/ILlI/Ula.]'le]:IM IIOBEACHUEM 60.]'[66 IIOJIOBUHBI
BCEX CJIy4aeB COCTABHJIM IIU30(QPEHUs, MIU30TUIIHUECKOE U
mn30adheKTUBHOE paccTpoiicTra - 58,2%. 3HAYUTEIBHO HIKE
oKa3anach JMOJSl OPTaHUYCCKUX MCUXUYCCKUX PACCTPOUCTB —
23,5%; euie pexe BCTpEeYaJIUCh PacCTPONCTBA, CBS3AHHBIE CO
ctpeccom — 8,7%, pacctpoiicTa tuuHoCcTd — 4,5%, addeKTrB-
Hble paccTpoiicTBa — 2,7% 1 yMCTBEHHasi OTCTaiIoCTh — 2,4%.
BosbHBIC, cTpamaroliie MU30PPEeHUCH U MHU30THITHYCCKUMU
paccTpoiicTBaMH, BCTPEUAIUCh BO BCEX ITHUYCCKUX TPyMIax,
OJIHAKO Mpeoliajaiv CPear JIMI Ka3aXCKOW HAllMOHAIBLHOCTH
- 67,9%, y cnaBsan — 53,7%, cpenu JiuL APYruxX HalMOHAJIb-
Hocter — 42,4%. CoOTBETCTBEHHO JIMIA Ka3aXCKOM HAIlMOHAJIb-
HOCTH OTHOCHTENIBHO PEXE BCTPEUAINCh MPU ApYyrux (opmax
ICUXUYECKUX PacCTPOMUCTB.

CrnenyeT OTMETHTh, YTO MHOTHUE CPE/iU JINL] Ka3aXCKOW Hallu-
onabHOCTH (21,3%) 10 IEPBUYHOTO OOPAIICHHS K ICHXHATPaM
npuderaiu K CpeacTBaM HaApOAHON MEAMIIMHEI - JICUUIIUCh Y Ha-
POIHBIX LieHUTeNeH - «OaKCOoBY», 00paIlaInCh K MyJJIe, €31IH 110
«CBATBIM MECTaM IIPEAKOB», T.K., Cﬂe}lyﬂ HapOAHbIM IIOBEPbIM,
CBSI3BIBAJIM CBOE IyIIEBHOE HEOJIAronoylyyne U CyUIHJalIbHbIC
MBICJIU C BIIMSIHUEM HA HUX 3JIbIX ):[yXOB — «apyaxoB».

KommniexkcHbI MOAXOA K MOHMMAHMUIO IPUYUH U yCIOBUH
(bOpMHpOBaHI/Iﬂ Cyl/ll_ll/ljlaﬂbHOFO IMOBCACHUSA y IICUXHUYECCKHU
6OJ'II>HI>IX IIO3BOJIMJI BBIACIIUTH MOHATHEC MEXaHU3Ma CyPILIPI—
JIaJIbHOTO MOBEICHHS, I10J1 KOTOPBIM II0/IPa3yMeBaeTCsl Beyllee
CHCTEeMOOOpasyrolee 3BeHO B CIIOKHOM B3aUMOJICHCTBUY TICH-
XOMAaTOJIOTHYCCKUX, JINUHOCTHBIX H CI/lTyaL[I/IOHHle (baKTOpOB,
JETePMUHUPYIOLINX CyHLUaIbHOE IOBEIEHHE OO0IBHOIO C
ICUXUYECKUM PacCTPOICTBOM.

[Ipu >TOM BBISBICHHBIM B KakJ0M KOHKPETHOM Ciydae
OCHOBHOﬁ MEXaHU3M CyI/lLlI/I)laJ'IbHOFO MMOBEACHUA HE MOXET
paccMaTpUuBaTbCA KaK €ro €AMHCTBEHHAA IpUYHHA. 3aHl/lMafl BEC-
JIyIee MEeCTO B IMHAMUKE MEPEKUBAHUI 1 TOBEICHHS OOTBHOTO,
HAIPABJICHHBIX HA MPEKPAIICHHE COOCTBEHHOM XHU3HHU, OH TAKXKE
IPUHUMAET yyacTHe B pOPMHUPOBAHUU APYTUX COCTABJISIOMINX
cyunmjoreHesa. Bpinenenne MexaHu3Ma CyUIMIAIBHOIO I10-
BEJICHUSI CIY)KUT CIICHU(PUICCKUM OPUSHTHPOM IIPU H3yUCHHN
3aKOHOMepHOCTeﬁ CJIOKHOT'O B3ANUMOBIIUSHUSA BCEX OTMCUCHHBIX
BBIIIIC (baKTOpOB CYUIIMIAJIbHOI'O prUCKa y g C IICUXNYCCKUMH
paccrpoiicTBamH.

B pesynbrare uccienoBaHus BbIICICHBI 3 OCHOBHBIE I'PYIIIIbI
MEXaHHU3MOB CyI/ILlI/l}laJ'[bHOFO IMOBECACHUS. l'lpO}lyKTI/lBHO—l'ICI/IXO—
IMaTOJIOTUYCCKUEC, HCIraTUBHO-TICUXOIIATOJIOTMYCCKUEC, TUYHOCTHO-
TIICUXOJIOTMYCCKHEC, UMCHOIIIHEC CyHleCTBeHHbIe pasinyus 1o pfl}ly
KIIMHUKO-TICUXOIIATOJIOTHYCCKUX, IMYHOCTHO-TICUXOJIOTHYCCKHUX,
conuoaeMorpadMueckux ¥ CUTYalHOHHBIX (COLMAIbHO-CTPeC-
COBBIX) [TapPaMETPOB.

Cor1acHo MOJy4eHHBIM B pe3yJIbTaTe NCCIICI0BAHMS JaHHBIM,
CTaTUCTUYECKU 3HAYMMBIX Pa3IM4Uil MO CTPYKTYpE OCHOBHBIX
l'“pyl'll'l MEXaHU3MOB CYHIIUAAJIBHOTO IMOBEACHUA y IICUXUYCCKHU
6OJ'II)HI)IX Ka3ax0B U CJIaBsIH HE BBISBJICHO. B OGel/IX CpaBHUBAc-
MBIX rpynnax npe06na11ann l'lpO}ly](Tl/IBHO—]'ICI/IXOl'laTOJ'[OFI/I'-leCKI/IC
MeXaHHU3MbI (cpeau ka3axoB — 75,3%, cpenu cnaBsiH — 65,8%).
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DTHOKYJIBTYpaJIbHbIE PA3JINusi B MOTHBALIMH CYHLIUIAIBEHOIO
HOBE/ICHHSI ObLIN BBISBIICHBI JIUILIb IPH YIITyOJICHHOM M3yYSHUH
OT/ICJIBHBIX IPYIII MEXaHU3MOB CYHLIUIAJIHOTO ITOBE/ICHUSL.

Cpe/iu naryeHToB, HAXOSIIIMXCS B IIPECYULIH/IE B ICHXOTHYECKOM
cocrosiauH (72,5% ot o011iero yncia 00CIe10BaHHbIX ), B CTPYKTYpe
HPOTyKTHBHO-IICHXOIATOIOTMYECKIX MEXaHU3MOB CYHLIHJIAITb-
HOTO MOBEJICHHS STHHYECKUE Pa3InyKsl IPOCIISKUBAIICH JUILIb B
0COOCHHOCTSX KJIMHHYECKOI CTPYKTYpPbI IICHXOMATOIOrHYECKOro
CHHJIPOMA B IIPECYHILIHE C HEKOTOPBIM IIPeodiafaHneM OpeIoBbIX
PacCTPONCTB Y CIaBsH, a y Ka3axoB — raJUTIOLMHATOPHBIX. OHAKO
BHE 3aBUCHMOCTH OT 3THHYECKO MPHHAJUIC)KHOCTH ITALIMECHTA, PUCK
CYMILIMIAJIEHOTO MTOBEICHHS 3THX OOJBHBIX OBLI CBSI3aH C OCTPOTOM
¥ NTyOMHOH NCUXOTHYECKUX NIEPEKUBAHNUM, a 10J1s1 y4acTHs COXpaH-
HBIX CTOPOH JINYHOCTH B (POPMHUPOBAHNY CYUIIUIAITBHBIX MOTHBOB
ObLTa MUHUMAJIBHOM.

HeraTnBHO-IICHXONIATONIOrHUECKUE MEXaHU3MbI CYUIIUIATIbHOM
MOTHBALIUH BBISIBIICHBI Y IICUXHUYECKU OOJILHBIX, B KIIMHUYECKOM
KapTHHE 3a00JIeBaHUsI KOTOPBIX MMPHUCYTCTBOBAJA HEraTHBHAs
CHMIITOMATHKA, MPEUMYIIECTBEHHO B (JOpMeE IICHUXONATON0100-
HBIX PaccTpoiicTB, 0OYCIIOBICHHBIX AUCTAPMOHHEH JMUYHOCTH
BCJISICTBHE OCHOBHOTIO INCHXHMYecKoro 3aboneBanus. [laroio-
T'MYECKH M3MEHEHHbBIE CTPYKTYPBI JIMUHOCTH JeNaid OOJBHBIX
YSI3BUMBIMH B OTHOIICHUH ONPEICIEHHBIX CUTYaIUi, B KOTOPBIX
UX CyHLHJIQIBHOE MOBEACHHE HOCHJIO HPEHMYIIECTBEHHO Jie-
MOHCTPAaTUBHO-IIAHTAXKHBIN XapakTep B (OpMe peakIiii «mpo-
TECTay, «IPHU3bIBAa K BAUMAHHUIO M COUYBCTBUIO» HJIH «U30eraHusl
HaKazaHUs 1 1o3opay» (puc. 4).

m Kasaxu

™ ChassAHe

"U36eraHne"

"Mpotect”

"Mpusbis"

Puc. 4. Cmpyxmypa ne2amugHo-ncuxonamono2uieckux mexa-
HU3MOB 6 CPasHUBaemblx ImHuyeckux epynnax (%)

Ha pucynke 4 moka3aHo, 4TO peaklUH «IPOTECTa» CTaTH-
CTHYECKH JOCTOBEPHO Hallle HAOIIONAINCh B TPYIINE CIaBsH,
a 'y Ka3axoB B 2 pa3a yaiie HaOJI0faInCh Peakuu IPH3bIBa K
BHMMaHUIO M COUYBCTBHIO» (Ka3axu — 33,3%, cinaBsHe — 16,7%),
yaie OTMEUYEHbl peakluu «uzderanus» (kazaxu — 25,0%, cina-
BsiHe — 16,7%).

Ewmg Gonee 3Ha4MMbIe STHOKYIIBTYpabHbIE pa3audus B Gop-
MHPOBAHUU MOTHUBALIMU CYUILTUJIAJIBHOTI'O TIOBEICHM S BBISBIISIFOTCSA
IpU CPAaBHEHWU U JIMYHOCTHO-IICUXOJIOTUYECCKHUX MEXAaHU3MOB, 06y-
CJIOBJICHHBIX peaKIUel COXPaHHBIX CTPYKTYP JIMYHOCTH OOJIBHBIX
Ha [ICUXOTPaBMUPYIOLINE CUTYaluHu (puc. 5).

Hpe}lCTaBﬂeHHLIC Ha puc. 5 JIAHHBIC HAITIAAHO ITOKA3bIBAKOT, UTO
y OOJIBHBIX CJIaBSHCKUX HAIllMOHAJIBHOCTEH Mpeo0aiatoT peax-
uu «aporecta» (57,1%), KoTopble HeXapaKTEepHBI U1 Ka3aX0B U
110 MaTepraaM HaCTOSIIIIEr0 NCCIIEIOBAHMSI BCTPEUYaNCh TOIBKO B
4,5% cityuaeB, B TO BpeMs KaK peakLuK «IIPU3bIBay B 2 pasa yale
HaOJIIoaNINCh y Ka3axoB (kazaxu — 52,3%, cnaBsHe — 26,1%).
Oco60 obpamaer Ha cebs BHUMaHUE B IUIaHE (OPMHPOBAHHS
CyUIIUIAJIBHOI'O IMTOBEACHUS IICUXOJIOIMYECKas 3HAYMMOCTD I
Ka3aXoB TAKOIo MCHXOTPaBMUPYIOLIEro (akTopa Kak «IoTeps
3HauuMoroy» (25,0%), yaie Bcero oOyCJIOBIEHHOIO paclaiom
CEMbHU WUJIK CMEPTHIO 6HI/ISKI/IX.
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m Kasaxu

B CnassAHe

Puc. 5. Cmpykmypa 1uuHOCMHO-NCUXONOSUYECKUX MEXAHU3-
MO8 CYUYUOANIbHO20 NOBEOCHUs 8 CPABHUBACMBIX INMHUYECKUX
epynnax (%)

Takum 00pa3oM, BHE OCTPBIX IICUXOTHUECKUX COCTOSHHH, B
YCIIOBHSIX PEAKIMH MAaTONOTMYECKH M3MEHEHHBIX U COXPAHHBIX
CTPYKTYp JINUHOCTH Ha MCHXOTPABMUPYIOIINE CUTYal[UU CYH-
LIJIaIbHOE MOBEJCHUE Y Ka3aXOB CTATUCTHYECKH IOCTOBEPHO
(p<0.05) yame, yeM y craBsH ObLIO OOYCIIOBICHO PEaKIUIMH
«TpHU3bIBa K BHUMaHHUIO M COYYBCTBHIO» U PEAKIIUEH «IIOTEePH 3Ha-
YUMOT0» Ha yTpary OJIM3KHUX, a Y CJIaBSH - peaKIuel «IIpoTecTay..

Takum 00pa3oM, MPHBEICHHBIC BBIIIC CTATUCTHYCCKUE TaHHBIC
CBUJICTEIIECTBYIOT O TOM, YTO CTEIICHb BIMSHHUSI 3THOKYJIBTY PabHBIX
(hakTOpOB Ha MOTHBALMIO CYHIMIAIBHOTO TOBEICHHS Y JIUII C [ICH-
XUUYECKHMHU PacCTPOMCTBAMHU 3aBUCUT OT J0JM YIACTHS B MEXaHNU3Me
€€ (hOpMUPOBAHHST COXPAHHBIX CTOPOH JINYHOCTH C TIPUCYIIIHMH i
STHOKYJIBTYPAJIbHBIMI OCOOSHHOCTSIMH. JTO TTO3BOJISIET HE TOJIBKO
BBIICNIUTH YETKHE MPEIUKTOPBI CyHUIMAANBHOTO MOBEICHHS, HO
M OTKPBIBACT BO3MOYKHOCTH JU(P(HEPEHIIMPOBAHHOTO MOAX0aa K
pa3paboTKe JiedeOHO-PeaOMIUTAIIHOHHBIX MEPOIPHUATHI MO TIpe-
BEHIIMH CYHIIU/IOB, OPHEHTHPOBAHHBIX HA ITOJIOBBIE, BO3PACTHBIEC U
STHHYECKHE OCOOCHHOCTHU OTACIBHBIX IPYIIIT HACEIICHHSI.

CpaBHUTENBHBINA CTATUCTUYECKUHN aHAIN3 KIIMHUKO-TICHXOTIa-
TOJIOTHYECKUX, JTHYHOCTHO-TICHXOJOTHUECKUX M COIHATBHBIX
XapaKTEPUCTUK MAIUCHTOB C MEPBUYHBIMHU U TIOBTOPHBIMH ITH-
30/1aMH CYUIMJAIHOTO MTOBEJCHUS TI03BOJIMI YCTAHOBUTD, YTO
HanOOJIbIIAsT YaCTOTa PEIHMANBOB CYHIHIAIBLHOTO MOBEICHHUS
OTMEUAeTCsl y MAIMeHTOB C HETaTHBHO-TICUXONATOIOTHYECKUMHU
MeXaHu3MaMHu - 66,3% ciyuaes. [Ipu mpoxyKTHBHO-IICHXOMA-
TOJIOTUYECKUX MEXaHN3MaX 4yacToTa PEIUMBOB MMOYTH B 2 pas3a
HIwke - 33,3% . B uccnenoBaHnu ycTaHOBIIEHO, YTO MEXAHU3M
CYUIIMIATIBHOTO OBEICHUS ABJIACTCS CTOMKON HHIMBUYaJIbHOM
0COOCHHOCTBIO U CTATHCTHYECKH JJ0cTOBepHO (p<0,05) moBTOpsi-
eTcs B MOCIEAYIOUIMX 3MU30[axX [0 THUITY «KIIHIIe», IpUYeM, C
BO3pacTaHUEM KPaTHOCTH MU30/10B CYHIHIAIBHOTO TOBEACHUS
YBEJINYUBACTCSI M BEPOSITHOCTH IIOBTOPEHUSI MEXaHU3Ma ero (op-
MHUPOBaHUS [0 aHAJOT'MYHOMY BapuaHty (puc. 6).
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Puc. 6. IToemopsiemocms mexanuszma cyuyuoaibHo2o nose-
OeHusl (N0 muny «Kauuiey) 8 €20 NOSMOPHLIX U MHO2OKPAMHbIX
anuzooax (%). 1 epynna — npooyKmueHo-ncuxonamonouye-
CKUe Mexanuzmol; 2 epynna — He2camugHo-nCuxonamonocuye-
CcKUe Mexanusmvl, 3 epynna — JUdHOCMHO-NCUXOT0SULECKUE
MeXaHU3Mbl
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Takum 00pa3oMm, ornpeaeIeHre MeXaHn3Ma CYUIHIaIbHOTO
HOBE/ICHHUS MOXKET CIIY)KHTh OCHOBOIT HE TOJIBKO JJIs1 IPOTHO3HPO-
BAaHUsSI PHCKA €r0 PEUANBHPOBAHS, HO U HaHOOJIee BEPOSITHOTO
MexaHu3Ma (pOPMHUPOBAHUSI CYHULMAATEHBIX MOTHBOB B Oyy1iem,
4TO SIBJISICTCSI OCHOBOM JUTsl pa3paboTku auddepeHInpoBaHHbIX
nporpaMm npoUIaKTHKH, OPHEHTHPOBAHHBIX HA BEAYLIHH Me-
XaHHM3M CYHLHUIAIBHOTO MOBEICHHS C yYETOM MHANBHYaIbHBIX
ITHOKYJIBTYPaJIbHBIX 0COOCHHOCTEH MalueHTa.

I[Tpu POy KTHBHO-IICUXOIATOJIOTMIECKUX MEXaHU3MaX CyHUIIU-
JIaIbHOTO MOBE/ICHUS JIedeOHO-pead TN TallHOHHbBIE MEPOTIPUSITHS
JIOJDKHBI OBITH IIPHOPUTETHO HANPABIICHBI HA PEIYKIHIO TICUXO0-
TUYECKUX NEpEeKUBaAHUN, 00YCIOBIMBAIOLINX CYUIUAATIbHYIO
OMACHOCTh ITUX MAIEHTOB. [10160p OHOIOTHYECKUX METOIOB
Tepanuu (MCUXohapMaKkoTeparnuu) ONpeaeIsIeTCs] IMAarHO30M U
BEJYILIMM IICHUXOMATOJOIMYECKUM CHHIPOMOM, HAIlMOHAJIbHAS
HPHHAUIOKHOCTD MALEHTa HE UMEET CYLIECTBEHHOTO 3HAYCHUSL.

[Mpu popMupoBaHUH CYULINIAIBHOTO TIOBEACHHUS 110 IMYHOCT-
HO-TICHXOJIOTHYECKUM MEXaHH3MaM JiedeOHO-peadInTaHioOHHbIe
HCHXOTEPANIeBTUUECKUE MEPOIPHUSITUS TOJIKHBI TPOBOANUTHCS
1 GepeHIIPOBAHHO C YUETOM dTHUUESCKON MPUHAIICKHOCTH
HAIMEHTOB, ONPEICIISIONICH «MULLICHI ICUXOTEPANIeBTUYECKOTO
BO3JCHCTBUSL.

Jliis kazaxoB Oosee 3 GeKTUBHON OKa3aiach CeMEiHas MICH-
XOTeparusi, IPOBOANMAs Ha POJHOM SI3bIKE, C UCIIONB30BAaHUEM
9JIEMEHTOB HAI[MOHAJIBHOTO (OJIBKIIOPA U MU(OJIOTHH, KOTOpast
NPEUMYIIECTBEHHO OPUEHTHPOBAaHA Ha OCO3HAHUE MAL[EHTaMK
CHIJIBHBIX 4YepPT MX XapakTepa, BHIPaOOTKY HOBOTO KOHCTPYK-
THBHOTO MHPOBO33PEHUS, MPOPAOOTKY MMO3UTUBHBIX MOJEIeit
OyIyIiero, a Take CIioco0OB M MyTel MX JIOCTHXKEHHs depe3
HHTETPALUIO B CEMbIO.

JLyist M1 caBsSTHCKMX HAlMOHAJILHOCTEH ITOKAa3aHO MPOBEICHUE
WH/IMBU/IyaJIbHOM NICHXOTEPalni, OPUECHTHPOBAHHOM, IpenMy-
IIECTBEHHO, Ha KOPPEKIHIO JIMYHOCTH HALMEHTa, NPOpaboTKy
HOPUYMH MEXKIMYHOCTHBIX KOH(IMKTOB, BHIPAOOTKY KOHCTPYK-
THUBHBIX IOJIXO/IOB K PEIICHHUI0 KOH(OIUKTHBIX CUTyal[Mi U Ha-
BBIKOB COBJIaJaHHs CO CTPECCOM, aKTHBAIMIO ITOTEHI[HATbHBIX
BO3MOXKHOCTEH M CIIOCOOHOCTEH JIMYHOCTH, PACIINPSIIONINX
PE3epBEI ee aganTauum.

Takxum 00pa3oM, N3yueHHe STHOKYIBTYPaIbHBIX 0COOCHHOCTEH
MEXaHU3MOB CYHIMAATEHOTO OBEACHHS Y JINL] C ICUXUYECKUMHU
paccTpoiicTBaMH MO3BOJISIET HE TOJIBKO BBIJICINTD YETKHE IPEAH-
KTOPBI M KOPPEISITHI CyHIMAAIBHOTO TOBEICHHSI, HO U OTKPbIBACT
BO3MOXKHOCTH JH(D(HEPeHIIMPOBAHHOIO MOAX0AA K pa3pabdoTke
nedeOHO-peabnuINTalMOHHBIX MEPONPHUITHH 10 HMPEBEHLUH
CYHMIIU/IOB, OPUCHTHPOBAHHBIX Ha MOJIOBBIE, BO3PACTHBIC M ATHHU-
YeCKHE 0COOCHHOCTH OTAEINIBHBIX IPYIIIT HACETICHHSI.

H3yuenne STHOKYIBTYPaIbHBIX 0COOCHHOCTEH CyHIMAAIBHOTO
HOBEJICHHS Y JIUILI C ICUXUYECKHUMH PacCTPONCTBAMH TTO3BOJIHIIO
BBISIBUTH HEKOTOPBIE Pa3JIMUKs B COLUAIBHO-AEMOrpapUIeCKUX
U KIMHUYECKHUX (aKkTopax, y4yacTBYIOUIMX B (OPMHPOBAHHU
CYMIUJAIBEHOI MOTHBAIlMU B OCHOBHBIX dTHHUYECKHMX IpyIIax
(xa3zaxu/cnaBsine) Hacenenus Pecriyoinku Kazaxcran.

Cpenu JuIl CIAaBSHCKHX HAIlMOHAJIBHOCTEH mpeobiananu
skeHIUHbI (58,8%), cyununanbHas akTUBHOCTh KOTOPBIX, IIpe-
MMYILECTBEHHO, NPOSBIIIACE B BO3pACTHOM moarpymie 51-60
neT. Y MyXXYHH CNaBSIHCKMX HAIMOHAJIBbHOCTEH CyMIHAAIbHOE
noBeJieHHe HanboJiee YacTo MposiBIsLIOCh B Bo3pacte 21-30 ser.
W3 corpanbHbIX (akTOPOB, CHIKAIOUIMX YPOBEHB COLMAIIBHOM
aJlanTaluy MalUeHTOB CIaBIHCKUX HAIMOHAJIBHOCTEH, ClIeyeT
OTMETUTBH OTHOCHUTEIIBLHO OOJIbIIIEE KOJTUUECTBO JINLI, HE UMEIOIHX
MHBATUTHOCTH 1 Pab0ThI —25% B CpaBHEHHH C JIMI[AMH Ka3aXCKO#
HalMoOHaJIbHOCTU — 22,9%. B cTpykType ncuxuueckux pac-
CTPOMCTB y JIUII CJIABSHCKUX HALMOHAIBHOCTEH Yallie, YeM y JIUILL
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Ka3aXxCKOW HAI[MOHAIbHOCTH BCTPEYAIICH OPTraHMYECKHE IICUXH-
YECKHUE PacCTPOIICTBA U PACCTPOUCTBA, CBSI3aHHBIE CO CTPECCOM.
Ot GonbHBIE 00HAPYXUBANK OONBLIMK PUCK B peann3aliu
CyI/ILIl/I)laH]:Hle HaMepeHl/lﬁ C npeo6na11aHMeM CyI/ILlPIZ[aH])HbIX
ITOIIBITOK l'lyTeM OTpaBJICHUA.

Cpenu 111 Ka3aXCKOM HallMOHAIBbHOCTH NPpeo0i1afaii My XKuu-
HbI (52,6%), cynunuanpHast akTHBHOCTb KOTOPBIX IIPOSIBIISLIACh
B IOBOJIBHO IINPOKOM BO3pacTHOM auanasone (21-50) set. Cyu-
OUIAJIBHOC MOBEACHUEC Y XKCHIIUH-Ka3allCK Yalle [POsABJIAIOCH B
Bo3pacTHoit noarpymre 41-50 net. Cpenu pakTopoB, CHIIKAIOLINX
YPOBEHb COLIMATILHOM aanTalyu, 1J1sl JIMI] Ka3aXCKOH HALIMOHAJIb-
HOCTH OoJiee 3HAYNMO ObIJIO X ceMeliHoe Hebnaromnomyune. Ko-
JIMYECTBO JIUILL, HC BCTyl'laBLL[I/IX B 6pa1< U pasBE€ACHHBIX COCTAaBHUJIO
74% (cpenu ciaBsH — 66,7%). Jlosst 60NbHBIX MIM30(PpEHUEH U
IIU30TUIIMIECKUMHU PACCTPOMCTBAMY y JIMI[ Ka3aXCKOW HAIHO-
HaJIbHOCTH OTHOCUTENIBHO Oounblie — 67,9%, y cinaBsn — 53,7%.
B dopmax CYULIUIAJIBHOTO MOBEICHUs Mpeodiagaln aHTUBU-
TaJbHBIC IEPSIKUBAHUS O€3 TCHICHIMH K peanu3annu (42,9%), a
CyI/IL[I/I):(aJ'leble IIOIIBITKHU Yalie COBEPLIATINCH l'lyTeM HAaHCCCHUA
CaMOIOBPEXICHUHI KOJIOIIe-peKy MU npeameramu (34,7%).

CHCTeMaTI/I?)aLU/Iﬂ l'lOJ'ly'-leHHle B UCCJICIOBAHUU NAaHHBIX I10-
3BOJIMJIA TTOCTPOUTH TUIIOJIOT'MIO MEXaHU3MOB CyPIL[I/I)IaJ'[bHOFO
IMOBCACHUA U BBIACIINUTH 3 OCHOBHBIC l"pyl'll'lbl: NPOAYKTHBHO-
IMCUXOMMATOJIOTUYCCKHUEC, HETAaTUBHO-IICUXOIIATOJIOTHYECCKHUEC,
JJUYHOCTHO-IICUXOJIOTHYCCKHUEC. B CpaBHHUBA€MbIX rpynnax
(kazaxu W claBsiHe) Ipeolnagaii MalueHThl ¢ CyHIUIATbHBIM
IMOBCACHHWEM B IICUXOTHYECCKOM COCTOSIHUH, y KOTOPBIX MOTHUBALIUA
CYMLHUIAIBHOTO MOBEICHUsI (POPMHUPOBAIACH MO MIPOLYKTUBHO-
NICUXOIATOJIOTHYECKUE MEXaHU3Mbl (cpeau KazaxoB — 75,3%,
cpemu cnaBsiH — 65,8%).

Y ManMEeHTOB, HAXOAJAIMIUXCA B IICUXOTHUYCCKOM COCTOSHUU,
BHC 3aBUCHUMOCTH OT STHHHGCKOﬁ NPUHAJIC)KHOCTHU MalUCHTa,
PHCK CYUIIMIQJILHOTO ITOBECHUS CBA3aH C OCTPOTOH U rny61/1H01‘/'1
TIICUXOTHYCCKUX l'lepe)KHBaHHﬁ, a J10J1s1 y'—laCTl/Iﬂ COXpaHHBIX CTO-
POH JINYHOCTHU B q)Ole/IpOBaHI/II/I CyuuraajibHbIX MOTHBOB 6bIJ'[a
MHHHMMAaJIbHON. DTHOKY/IBTYpaJbHbIE Pa3In4yKsl B MOTHUBALIUU
CYHMLIUIAILHOTO ITOBEJICHUSI BBISIBIICHBI IPH YITyOJICHHOM U3yue-
HHUHU OTACJIbHBIX T'PYIIIT MEXaHU3MOB CyI/ILlI/l)laJ'[bHOFO IOBCACHUA
Yy NalyeHTOB, CyI/IL[I/I)laJ'leaH AKTUBHOCTDb KOTOPBIX IIPOsABJIAIACH
BHE OCTPbIX IICUXOTHYECKUX COCTOSHUN. B ycioBusax peakiuii
IMaTOJIOIr'M4YC€CKU UBMECHCHHBIX U COXPAaHHBIX Cpr](Typ JIMYHOCTH
Ha l'lCl/IXOTpaBMI/lpyI'OIJ_[I/le CI/ITyaLII/II/I CYyUIIMIQJIBHOE TTOBEACHHUE
y Ka3axoB yaile OblI0 00YCIOBICHO PEaKLMsIMH IIPH3bIBA K
BHUMAaHHIO U COYYBCTBHIO» U PEaKLIUel «IOTepPH 3HAYUMOTOM»
Ha yTpaTy ONU3KHX, a y CIaBsIH - peakluel «IIpoTecTay, 4To
OYEBHUJIHO CBSI3aHO C 0COOCHHOCTSIMH 3THOIICUXOJIOTUH.

B ucciiejoBaHuM yCTaHOBIICHO, YTO MEXaHHU3M CYUIIUIAIIBHOTO
TMIOBE/ICHUS ABIISICTCS CTOMKON MHANBHIYAIbHONU 0COOCHHOCTRIO
MIOBTOPSIETCS B €I0 MOCICAYIOLIMX TH30/aX [0 TUITY «KIHIIE,
IpUYeM, C BO3pacTaHUEM KPAaTHOCTH DIH30/0B CYHIMIaJb-
HOTI'0 IMOBCACHUS yBeJ’[H‘lI/IBaeTCﬂ U BEPOATHOCTH IMOBTOPCHUSA
MCXaHu3Ma €ro d)Ole/IpoBaHI/Iﬂ 1o aHaHOFI/ILlHOMy Bapl/IaHTy.
HOJ’[y‘leHHble B HUCCJICAOBAHUHN JAHHBIC ABUJIMNCH OCHOBOﬁ JUIS
pa3pabotku AudHepeHIUPOBAHHBIX TPOTPAMM MPODUIAKTHKH,
OPUEHTUPOBAHHBIX Ha BEAYIIMH MEXaHHU3M CYHMLIMIAJIBHOTO
IMOBCACHHUSA C y'—leTOM I/IHJIHBI/I}lyaJ'[bH]:lX 3THOKyJ'leypa.]'lebIX
0COOEHHOCTEH MaleHTa.
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SUMMARY

THE ROLE OF ETHNOCULTURAL FACTORS IN THE
FORMATION OF SUICIDE BEHAVIOR IN PERSONS
WITH MENTAL DISORDERS

Raspopova N., Jamantaeva M.

Kazakh national medical University. S.D. Asfendiyarov, Almaty,
Republic of Kazakhstan

Study aim - research of ethnocultural features of social and
clinical factors that shape suicidal behavior in patients with
mental disorders and development on their basis of differenti-
ated programs for the prevention of suicides

The study of 550 patients with mental disorders with various
forms of suicidal behavior.

Study methods - clinical-psychopathological, clinical- catam-
nestic. experimental-psychological, mathematical-statistical.

The study found that in the psychotic condition, regardless
of the ethnicity of patients, the risk of suicidal behavior is as-
sociated with the severity and depth of psychotic experiences.
Outside the psychotic conditions, suicidal behavior among the
Kazakhs was more often due to the reactions of «call to attention
and sympathy» and the reaction «significant loss», and the Slavs
the reaction of «the protest»

Motivation of suicidal behavior of persons with mental dis-
orders depends on the share of participation in the mechanism
of its formation intact sides of the personality with its inherent
ethnoculturul characteristics. That allows us the development of
differentiated approaches to diagnosis, therapy and prevention
of suicidal behavior.

Keywords: suicidal behavior, mental disorders, ethnoculturul

psychiatry.
PE3IOME

POJIb OTHOKYJIBTYPAJIBHBIX ®PAKTOPOB B ®OPMU-
POBAHUU CYNLIUAAJBHOI'O TIOBEJEHUSA Y JIUIL C
INCAXUYECKUMMU PACCTPOMCTBAMMU

Pacnonosa H.WU., I:xamanTaesa M.III.

Kaszaxckuil nayuonanshuiii meouyuncxkuu ynueepcumem um. C./1.
Acgpenousaposa, Anmamul, Pecnybonuxa Kazaxcman

Llenbo MCCIen0BaHus SBISUIOCh H3YYEHUE STHOKYIBTYPAlb-
HBIX 0COOCHHOCTEH COLMANbHBIX U KIMHUYECKUX (HaKTOPOB,
(bopMUpYIOINX CYHIUIATBHOE MOBEICHNS OOJBHBIX MICHXHUYe-
CKHUMH paccTpOiCTBAMHU U Ha MX OCHOBE pa3padoTka muddepen-
LMPOBAHHBIX MPOrPAMM MPOGHIAKTHKH CYHIIHIOB.

O6cnenoBanbl 550 OOTBHBIX ICUXHMYECKIMHU PACCTPOHCTBAMHU
C pa3aM4HBIME (OpPMaMK CYHMIMAAIBHOTO MOBEACHUS. MeTOo/IbI
HCCIIEJOBAHUS - KIMHHUKO-TICHXONATOIOTHYCCKUH, KIMHUKO-
KaTaMHECTHYECKHH, IKCIIEPUMEHTATIbHO-IICUX0JIOTHYECKHiA,
MaTeMaTHKO-CTaTHCTHYECKH.

YCTaHOBIICHO, YTO B ICUXOTHYECKOM COCTOSIHUH, BHE 3aBH-
CHMOCTH OT 3THHYECKOW MPUHAUISKHOCTH MAIlMEHTOB, PHCK
CYHIUAATIBHOTO TOBEJCHUS CBA3aH C OCTPOTOIl M riyOHHON
MICUXOTHYECKUX MEePEeKUBAHUI. BHE MCHXOTHYECKUX COCTOS-
HU CyHIUATBHOE TOBEACHHUE Y Ka3aX0B Yalle 00yCIOBICHO
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peaKLII/ISIMl/I ((l'[pPIS']:IBa K BHUMAaHHUIO U CO'—{yBCTBl/II'O» u peaK—
el «II0TepH 3HAYMMOTO», Y CIIaBSIH - PeaKLUeil «IpoTecTay.

MotuBanus CyuunAaIbHOIO MOBEJCHUS JIUL, UIMEIOIIUX TICU-
XMYECKHE PACCTPONCTBA, 3aBUCHT OT JJOJIU YUacTHs B MEXaHHU3Me
e€ hopMHUPOBAHUS COXPAHHBIX CTOPOH JTMYHOCTH C MPUCYIIIAMH
el THOKYJIBTYpabHBIMU OCOOEHHOCTSIMH, UTO IT03BOJISET pa3pa-
6otars 1uddepeHIIUPOBAHHBIC TOIXObI K AUATHOCTUKE, TCPAITHH
U PO UIIAKTUKE CYHIHaIbHOTO OBEICHUSL.

“gboydy

90bm @B YO gm0 BoJBm@gool Gmao Lyozowygdo
J3agol Bsdmysodgds@o glodogg®o oMmggggdom
3009330

6. @oL3m3mgs, 3. xodob@oggs

gobabgmol L. slgggbos®mgols Lob. ghmgbyao Lodgwo-
3060 960390 gA0, 5B 0, gsbobgmols Mgldygoaogs

3320 g30L dobebl Jgoygbos Bloosn®o oM®ggg9o0m
30093do bgogopygdo Jzggol xm®dodgoshby dmJdgwo

bm@os@go ©s geobogg®o god@m®gool gombm gyen-

BP0 mog0lgdymgdgdols 33eggs s ol Loggyd-
30229 bigogool 3GmGogsJ@Hogol  Logghgbgogmo
30myMsdgdols gdydoggds. aodmggangymos glodogydo
©oM®3939000 550 35309630 byooy®o J3g30L Lbgswe-
bbgs gm@dom. 3ganggol dgmmegdo: 3erobosyg@-gloJmds-
0MEMA099®0, 30060 399G-35 5369 bY@ 0,9 L3909 -
RLoJmama0g@o, 300 gds@ozg@-LHodobEoggao.

o gbo@os, Hm3 GlLodmby® Ipamdsdgmdsdo, 3s530-
963 gd0lL gobogndo Jymgbogmgdolisysb wsdmyzogoas,
bgoGoeg®o J3g30L Molgo sdmgowgdgmos glodmbydo
3560900l Lod{goggls s Lowmdgby. glLomnbydo -
Mo gmdols Jowds yobabgool Lygogoy®o Jigge 9uO™
bdo@o 300mdsgogmos “dnfmegdon gy@opmgdols ©s
05boEamdolisggh” ©o godioom “d60dgbgenmgsbols ©s-
350335b9”, bmam Lensggddo — “30m@gbHol” @gsdioom.

ALboJogndo wsmmggggdols 3Jmbyg 30Mgddo Lygoowydo
Jsg30L dm@BogsEos wsdmgowgdygmos gbs@hiybgdygaro
300mgbygmo mgolgdgdol s @odsbobosmgdgaemo  gm-
bmggm@gagmo msgolgdyg®gdgdol dmbofomgmdols
Joebg oo gm®dodgosdo, o3 odaggs bygoaowgdo
J3930L ©oogbmlbEogzol, mgmsdool s 3Gmgoms]@ogzols
©0ggMgbxogmo  dopymdgdol Jgdyndsggdols Dglodang-
darmdsls.

IMPLICATION OF RELATIONSHIP BETWEEN OXIDATIVE STRESS
AND ANTIOXIDANT STATUS IN BLOOD SERUM

Kajaia T., Maskhulia L., Chelidze K., Akhalkatsi V., Mchedlidze T.

Tbilisi State Medical University, Georgia

Progress of performance as a result of athletic training is achieved
through increased training loads. Increased loads are tolerated only
through appropriate alternation of rest and recovery periods due to
training periodization. Functional overreaching (FO) is considered an
accumulation of training load that leads to performance decrements
requiring days to weeks for recovery [12,16,17]. However, functional
overreaching followed by appropriate rest can ultimately lead to
performance increases. Every athletic training program includes a
component of repetitive overloading, but with an inadequate recovery
time or an abrupt increase in training load, overloading may produce
undesired effects. If overreaching is extreme and combined with an
additional stressor, non-functional overreaching (NFO), and then
overtraining syndrome (OTS) may result [17]. OTS may be caused
by systemic inflammation and subsequent effects on the nervous
system, including depressed mood, central fatigue, and resultant
neurohormonal changes [12,16,20,21].

Oxidative stress (OS) has been suggested as one of the causes of
overtraining syndrome [14,22]. Cellular damage, especially on the
muscular level, is associated with the inflammatory processes that
occur during the repair of damaged tissue, and this inflammation
can lead to further production of prooxidants by neutrophils and
macrophages [2,22,23]. Research in regards of the relationship be-
tween exercise and oxidative stress has shown that intense muscular
contractile activity can result in the production of reactive oxygen
species (ROS) [4,8,18], and that protein oxidation limits muscle
force and triggers fatigue. However, ROS production should not be
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considered solely in negative terms, since reactive oxygen species
are important in the adaptation mechanism and play a role in cell
signaling [19] and subsequent stimulation of gene transcription of
many antioxidant protective enzymes, such as SOD (superoxide
dismutase), catalase, glutathione peroxidase and thioredoxin [11].
These antioxidant enzymes together with non-enzymatic antioxidants
make up the biological antioxidant potential (BAP). When there is a
balance between ROS production and the BAP, immediate recovery
after exercise is possible [1]. Oxidative stress could occur due to an
imbalance between oxidant production and the antioxidant capacity
of the tissue. Only recently, an altered response to oxidative stress was
found to be associated with training overload, and athletes’ impaired
antioxidant capacity has been suggested to play a role in the patho-
physiology of NFO/OTS [14,22]. Impaired antioxidant capacity and
increased oxidative stress, where the production of reactive oxygen
species overwhelms antioxidant defense, could be predisposing fac-
tors to overtraining [1,3,13]. Because of a small number of studies,
the importance of oxidative stress in the development of overtrain-
ing is still unclear. On the other hand, the majority of investigators
have explored oxidative stress induced by aerobic exercise (running,
swimming, cycling, triathlon, etc.), but there is a somewhat smaller
number of studies on the relationship between anaerobic exercise
and oxidative stress (sprinting, jumping, weight lifting, training with
resistance, etc.), as well as oxidative stress in team sports or in those
sporting disciplines characterized by a combination of aerobic and
anaerobic capabilities (basketball, football, water-polo, etc.).
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The purpose of the present study was to examine the relation-
ship between oxidative stress and overtraining syndrome in
athletes by evaluation in serum oxidative and antioxidant status
- diacron-reactive oxygen metabolites (d-ROMs) and biological
antioxidant potential (BAP).

Material and methods. On the initial stage of the study conducted
in the Clinical Center of Sports Medicine and Rehabilitation of Tbilisi
State Medical University physical condition and health state of 348
high level male athletes (aged 22+4,7y.0.) were examined and 43
subjects with NFO/OTS were revealed [9,10]. Diagnosis of OTS
was based on the checklist provided by the consensus statement of
the European College of Sports Science (ECSS) and the American
College of Sports Medicine (ACSM) [17], and other clinical condi-
tions were ruled out as explanation for decreased performance.

On the following stage of the study, in 43 athletes with NFO/
OTS and in 40 age matched athletes of the same sporting dis-
ciplines but without NFO/OTS — control athletes (CA), serum
d-ROMs and BAP were measured to determine oxidant and anti-
oxidant status. The athletes were instructed not to take antioxidant
supplements in the preceding 72 hours. All participants had fasted
overnight and had refrained from exercise for at least 36 hours
before being tested. Data were collected over a two-year period
because of the rare nature of overtraining syndrome.

To differentiate between NFO and OTS the group of athletes
with NFO/OTS refrained from sports training during 28 days.
After 28 days of rest they were assessed for OTS again, according
to the checklist suggested by the consensus statement of the ECSS/
ACSM, and 6 out of 43 athlete met OTS criteria. These 6 athletes
had continued rest period during 2 more months. Providing for
the abovementioned reasons the study design was consisted of
the following three stages:

Stage 1 - baseline data collection in both groups of athletes -
with NFO/OTS and CA;

Stage 2 - data collection in athletes with NFO/OTS after 28-
days period of rest;

Stage 3 - data collection in athletes suspicious for OTS after
2 more months of rest.

Oxidative stress assessment was performed by means of an
integrated analytical system composed of a photometer and a
mini-centrifuge (FRAS4, H&D s.r.l., Parma, Italy). Samples of
whole capillary blood were centrifuged, immediately after be-
ing harvested by finger puncture, at 6000 x g for 5 min and 10
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uL of plasma tested for total oxidant capacity (using a d-ROMs
test kit) and BAP as iron-reducing activity (using a BAP test
kit) (Diacron International s.r.l., Grosseto, Italy). The d-ROMs
test is based on the ability of a plasma sample to oxidize the
N,N-diethylparaphenilendiamine (colorless) to its radical cation
(red); the reaction is monitored photometrically at 37°C at 505
nm, and the results are expressed as Carratelli Units (CARR U,
AAbs5050 nm/min), where 1 U-CARR corresponds to 0.8 mg/
dl H,0,. The normal values of a d-ROMs test range between
250 and 300 CARR U. Values between 301-320 considered as
borderline status, values >320 U-CARR indicate a condition of
oxidative stress (321-340 — low, 341-400 — middle, 401-500 —
high, and >500 - very high level of oxidative stress). The BAP
test is based on the ability of a plasma sample to reduce the iron
of a colored complex containing ferric ions to its colorless ferrous
derivative; the reaction is monitored photometrically at 37°C at
505 nm, and the results are expressed in umol/L of reduced iron
using ascorbic acid as a standard. The normal value of a BAP
test is >2200 pmol/L. Values lower than 2200 pmol/L indicate a
reduced “biological potential” and hence a decreased effective-
ness of the antioxidant plasma barrier, according to an arbitrary
scale of severity is following: 2200-2000 borderline, 2000-1800
- moderate shortage, 1800-1600 —shortage, 1400-1600 —severe
shortage, and <1400 — very severe shortage.

To maintain consistency, the same set of kits was used for all
tests, and all tests were carried out by the same operator using
the same machine. The analytical instrumentation was also cali-
brated before the analytical set with serum standards with known
d-ROMs and BAP values.

Ratio of d-ROMs and BAP test measurements is established
as a marker of oxidative stress — BAP/d-ROM >7.,5 is considered
as normal value [5-7,24].

SPSS 12 software was used for statistical analysis. Obtained
data were processed according Student’s t-criterion, and data are
presented as mean+SD. The level of statistical significance was
set as p value <0,05.

Results and their discussion. At baseline d-ROM values were
higher in NFO/OTS athletes than in athletes without NFO/OTS
showing some prolongation of OS condition in NFO/OTS athletes,
whereas antioxidant potential in CA was significantly higher, than
in NFO/OTS athletes, showing higher level of effectiveness of
the antioxidant plasma barrier (Table 1).

Table 1. Variables of d-ROMs and BAP measured in athletes with NFO/OTS and control group of athletes without NFO/OTS

Variables/Unit Athletes with NFO/OTS, n=43 Control Group of Athletes (CA), n=40 | p value
d-ROM values, CARR U 340,1+41,5 296+32,6 <0,05
BAP values, pmol/L 2147,8+411,7 3205+375,3 <0,01
BAP/d-ROM 6,3+0,7 9,8+1,1 <0,01

Table 2. Distribution of non-functional overreaching and overtraining in 348 athletes according to the sports disciplines

Sport Discipline Athletes with NFO, n (%) Athletes with OTS, n (%)
Cycling, n=6
Basketball, n=32 2 (6,25)
Boxing, n=15 1(6,7)
Rugby, n=38 2 (5,3)
Football, n=114 9(7,9) 2 (1,8)
Weightlifting, n=10 1(10,0)
Water-polo, n= 29 310,3)
Wrestling, n=104 19 (18,3) 4 (3,8)
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Table 3. Variables of d-ROMs and BAP measured in athletes with NFO/OTS after 28-days of rest

Variables/ d-ROM values, CARR U BAP values, pmol/L BAP/d-ROM
Unit
Baseline After 28 days Baseline After 28 days Baseline After 28 days
Athletes of rest of rest of rest
Athletes with NFO 326+39,4 291+426,7* 2364+394,2 2536+346,4 7,2+1,3 8,6=1,4
Athletes with OTS 350,3+45,0 302,5+22,0%* 1969,8+408,8 1927,54257,2 5,7+1,5 6,4+1,1

* - p<0,05 — Baseline data compared to the data after 28 days of rest

After 28 days of rest 43 athletes with NFO/OTS underwent
repeated assessment regarding existence of the overtraining syn-
drome, according to the checklist provided by the consensus state-
ment of the ECSS/ ACSM. Based on the checklist data athletes
were distributed into two groups: athletes with NFO and athletes
with OTS, among them 37(10,6%) athletes with non-functional
overreaching and 6 (1,7%) athletes with overtraining of different
severity and duration (Table 2) [9].

In this study prevalence of NFO and OTS was seen in team
sports (football, water-polo, rugby, basketball) and in sporting
disciplines with mixed high and high-to-moderate intensity

400
350 1 I
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200
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0
MNFO: WNFO: After  OTS: OTS: After
Baszsline d- 28 days of Bassline d- 28 days of
ROM rast ROM reat

Fig. 1. Comparison of d-ROM values in athletes with NFO and
OTS after 28 days of rest

Many researchers consider overreaching and overtraining as a
continuum [ 16], others suggest that NFO precedes OTS [16,25].
Early detection of NFO is very important in terms of prevention of
overtraining, as well as for interruption of NFO/OTS progression.

Total three month of rest showed improvement in the oxidative
status of athletes with OTS, reaching normal values, though

workload (boxing, wrestling), characterized by a combination of
aerobic and anaerobic capabilities, among them 27 (62,8%) NFO
and 4 (9,3%) OTS cases, particularly, majority of NFO/OTS were
revealed in wrestling: NFO-19(44,2%) and OTS- 4(9,3%) [9].

According to the retrospective analyzes of the data, there was
significant decrease in d-ROM values in both groups of athletes:
with NFO and with OTS, after 28-days of rest. Baseline level of
BAP values in athletes with NFO was within the normal range
and even tended to small, not significant improvement after 28
days of rest, whereas BAP values in athletes with OTS remained
reduced despite period of rest (Table 3, Figs. 1, 2).

NFO: NFO: After OTs: OTS: After
Baseline BAP 28 davs of Baseline BAP 28 days of
rest rast

Fig. 2. Comparison of BAP values in athletes with NFO and
OTS after 28 days of rest

antioxidant status remained without significant improvement,
showing subnormal BAP values and decreased BAP/d-ROM
ratio. The results demonstrate increased oxidative stress in
overtraining state, even in resting conditions, creating disbal-
ance between d-ROM production and antioxidant capacity
(Table 4, Figs. 3,4).

Table 4. Variables of d-ROMs and BAP measured in 6 athletes with OTS after total 3 months of rest

d-ROM values, CARR U BAP values, pmol/L BAP/d-ROM
N @ w s @ w 3 s @ w 5 s
£ £ 8 = Tz = e T2y = s TE
— — S 173 — i 1723 — St 172}
g 2 gc | €8¢ 2 22 £E 2 2 22 £E 2
< & <z < g & <z < g & <z < g
= =] =
1 341 291 282 1839 1873 1926 5,4 6.4 6,8
2 389 326 317 2563 2101 2135 6,6 6.4 6,7
3 412 328 279 1543 1567 1672 3,7 4,8 6,0
4 352 306 267 1528 1711 1896 4.4 5,6 7,1
5 289 271 265 2115 2067 2059 7,3 7,6 7,8
6 319 293 249 2231 2246 2106 7,0 7,7 8,4
3503 302,5 276,5 1969,8 1927,5 1965,7 5,7+1,5 6,4+1,1 7,1£0.9
Mean+SD i45’0 +22,0* +23,1= +408,8 +257,2 +173,1
| #p=0,041 | =p=0,005 *p=0,83 *p=0.982 #p=0,387 | =p=0,71

*p - Baseline data compared to the data after 28 days of rest; =p - Baseline data compared to the data after 3 months of rest of rest
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Fig. 3. Comparison of BAP/d-ROM ratio in athletes with NFO
and OTS after 28 days of rest

The primary cause of overtraining may be the long-term imbalance
between stressors and factors of recovery. Although regular exercise
training improves resistance to oxidative stress, decompensation and
lack of adaptation during overtraining may have the opposite effect,
that overtraining is a maladaptation state and an ability to cope with
different tasks seems to be weakened. During the experimental period
most of the OTS athletes showed no signs of full recovery. Athlete #3
(wrestler) suffered from panaritium of right 3 finger, afterwards he
developed phlebitis of the right upper arm, and axillary lymphadenitis
and was intensively treated with antibiotics. Athletes #1 (football
player) and #2 (wrestler) struggled from muscular pain, mostly
lower limbs, and cramps in lower limbs. Athlete #4 (wrestler) apart
of muscular pain in lower limbs, suffered from repeated catarrhal
bronchitis and was treated with antibiotics. After 6 month of follow
up athletes #2, #3, and #4 were not able to train regularly because
of slow recovery from training and the presence of muscle pain and
general fatigue, contributing to a detraining. Other athletes (#5 and
#6) were able to train regularly with some cautious planning, but their
training volume had not returned to normal and they required more
time for recovery from a training session than usual.

Thus, results of the study show progression of oxidative stress
- higher baseline level of BAP/d-ROM were seen in athletes with
NFO (7,2+1,3) compared with athletes with OTS (5,7+1,5), con-
sidering that the more the BAP/d-ROM ratio the less the oxidative
stress. We may assume the non-functional overreaching, as an
early stage of the overtraining. On the other hand, reduction of
antioxidant capacity and its ability to balance oxidative agents
in blood serum and cope different tasks of maladaptation was
significantly prolonged in athletes with OTS, as after 28 days of
rest BAP/d-ROM in athletes with NFO was 8,6+1,4 vs. 6,4+1,1
(p<0,05) in athletes with OTS. Furthermore, even after 3 month
of rest improvement in BAP/d-ROM mean values in the group
of athletes with OTS was not statistically significant (5,7+1,5 vs.
7,140,85, p=0,71, Table 4).

In this study most frequently NFO and OTS were seen in wres-
tling, which needs further investigation and regular medical moni-
toring of these athletes. Assessment of oxidative balance, such
as the d-ROMs and BAP tests can be useful to give indications
and it seems to be a promising diagnostic tool for early detection
of overtraining. Excessive OS could lead to alterations in redox
homeostasis and athletes may develop OTS. Athletes who suffer
from OTS may need months or even years to completely recover,
leading frequently to cessation of a sports career.

Conclusions. Increased oxidative stress plays a role in the
pathophysiology of overtraining syndrome in high level athletes.
Our results suggest that antioxidant protection against long-term
exercise-induced stress was impaired and resting oxidative stress
increased in athletes with OTS. This prolonged imbalance between
oxidant production and antioxidant protection via attenuation
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Fig. 4. Comparison of BAP/d-ROM ratio in athletes with OTS
within 3 months of rest

of antioxidant capacity can be a cause of OTS in highly trained
athletes. Monitoring physiological responses to long-term physi-
cal exercise, including oxidative stress and antioxidant capacity,
could be useful additional tool to determine the need for adequate
recovery to avoid OTS in athletes.
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SUMMARY

IMPLICATION OF RELATIONSHIP BETWEEN OXIDA-
TIVE STRESS AND ANTIOXIDANT STATUS IN BLOOD
SERUM

Kajaia T., Maskhulia L., Chelidze K., Akhalkatsi V.,
Mchedlidze T.

Thilisi State Medical University, Georgia

Aim of the study was to examine the relationship between
oxidative stress and overtraining syndrome in athletes by evalua-
tion in serum oxidative and antioxidant status. In 43 athletes with
non-functional overreaching (NFO)/overtraining syndrome(OTS)
and 40 athletes without NFO/OTS —control athletes (CA), diacron-
reactive oxygen metabolites (d-ROMs) and biological antioxidant
potential (BAP) in serum, as well as ratio of d-ROMs and BAP test
measurements - marker of oxidative stress, were assessed. Base-
line data collection performed in both groups of athletes - with
NFO/OTS and CA, followed by data collection in athletes with
NFO/OTS after 28 days of rest. In athletes suspicious for OTS
all measurements were performed after 2 more months of rest.

Results of the study showed higher baseline d-ROMs in NFO/
OTS athletes than in athletes without NFO/OTS, whereas antioxi-
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dant potential in CA was significantly higher, than in NFO/OTS
athletes, After 28 days of rest there was significant decrease in
d-ROM values in both: athletes with NFO and with OTS, as well
as normalization of antioxidant status in athletes with NFO. Total
3 month of rest showed improvement in the oxidative status of ath-
letes with OTS, reaching normal values, though antioxidant status
remained without significant improvement, showing subnormal
BAP values and decreased BAP/d-ROM ratio. The results dem-
onstrate increased oxidative stress in overtraining state, creating
disbalance between d-ROM production and antioxidant capacity.

Thus, prolonged imbalance between oxidant production and
antioxidant protection via attenuation of antioxidant capacity
can be a cause of overtraining in highly trained athletes. In this
study most frequently NFO and OTS were seen in wrestling,
which needs further investigation and regular medical monitoring.

Keywords: non-functional overreaching, overtraining syn-
drome, oxidative stress, biological antioxidant potential.

PE3IOME

BBISIBJIEHUE CBA3U MEXAY OKCUJALHMOHHBIM
CTPECCOM U CUHAPOMOM INEPETPEHHUPOBKHU
CIIOPTCMEHOB IIOCPEJACTBOM OLIEHKH OKCH-
JAIIMOHHOI'O U AHTUOKCUJJAHTHOI'O CTATYCA
CBIBOPOTKH KPOBU

Kamxkaus T.3., Macxymus JI.M., Yeaunze K.JIL.,
Axaakanu B.U., Muemnmnnze T.I.

Tounuccxuili eocyoapcmeentulil. MEOUYUHCKULL YHUSepcumen,
I pysus

Llenbro uccnenoBanust sIBUJIOCH ONPEAEICHUE B3aUMOCBS3H
MEKY OKCUIALMOHHBIM CTPECCOM M CUHIPOMOM IIEPETPEHUPOBKU
CIIOPTCMEHOB TIOCPEICTBOM OLIEHKH OKCHIALIMOHHOTO M aHTHOK-
CHJI@aHTHOTO CTaryca ChIBOPOTKU KpoBH. OLIEHUBAINCH HAJIMYUE
JIMAKPOH-PEAKTUBHBIX KHCIOPOAHBIX MeTabomutoB (d-ROMs) u
OUOJIOrNYeCKUA aHTHOKCHIAHTHBIHN roTeHimal (BAP) B ceiBopoTke
KpoBH 43 CIOPTCMEHOB C He()YHKIIMOHAIBHBIM TIepeHANPSHKEHUEM
(H®IT)/cunapomom neperpenuposku (CIT) u y cioprcmeHoB 6e3
HO®II/CT], a Taroke otHomeHne d-ROMs /BAP 3nauenuii — Mmapkep
OKCHIAIIMOHHOTO cTpecca. COOp MCXOMHBIX TAaHHBIX TPOU3BOIHIICS
KaK B rpymire ciopremenos ¢ HOIT/CII, tax u 6e3 HOIT/CII. Coop
JIAHHBIX OCYIIECTBIUICS TaKKe B Tpyre cropreMenoB ¢ HOIT/
CII ciiycts 28 nHel nocie OTAbIXa, a 3aTeM CITYCTs 2 MecsLa [10cIie
OTJbIXa — B I'PYHIIC CIIOPTCMEHOB C IpeAIoIaraéMbIM CUHAPOMOM
IePETPEHUPOBKH. Pe3ysbrarhl HCCiie[oBaHusI TOKa3aiu Oosiee Bbl-
cokuii ucxonubIi yposens d-ROM y criopremenos ¢ HOIT/CI, yem
y criopreMeHoB 6e3 HOIT/CII, B T0o BpeMst Kak aHTHOKCHIAHTHBIN
noreHuuan y copremMenoB 6e3 HOIT/CIT 6bu1 JoCTOBEpHO BBILLIE,
geM y criopremenoB ¢ HOII/CII. Tlocne 28-1HEBHOTO OTAbIXa
OTMEYaNIoCh J0CTOBEpHOE cHIDKeHHe 3HaueHui d-ROM kax y
crniopreMenoB ¢ HOIT, tak u y ciopremeHos ¢ CII, a Taxoke Hopma-
JIM3aLMs aHTUOKCUAAHTHOTO cTaryca y ciopreMeHoB ¢ HOIT. TTocne
IOJIHBIX TPEX MECALEB OTabIXa y crioprcMeHos ¢ CII ormeuarnoch
YiTy4IlIeHHE OKCUAALIMOHHOIO CTaTyca i BOCCTAaHOBJICHUE HOPMaJlb-
HBIX [MOKA3aTelIeH, XOTsI aHTHOKCHIAHTHBIN CTaTyc ocTaBajicst 0e3
CYILECTBEHHOIO YIIy4IICHHUS, XapaKTepH3ysCh CyOHOPMaJIbHBIMU
3HAYCHUAMHU AQHTHOKCHUIAHTHOI'O IIOTCHIMAJIa U CHUXXCHUEM CO-
ornotenust BAP/d-ROM. Pesynbrarsl uccnenoBanust moKasain
POCT OKCHJIALIMOHHOIO CTpecca BO BpeMsl IIEPETPEHUPOBKU 13-3a
HaJIM4ust ucOananca Mesx ity BeipadoTkoit d-ROM u aHTHOKCHTaHT-
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Hoii morHocThio. HOIT u CIT warie Habmonanich y 60pLoB, 4To
JIKTYeT HEOOXOAMMOCTh JAIIBHEHIIIEr0 U3yUYeHHUs U PEry/spHOro
MEIUIIUHCKOTO KOHTPOJISL.

ABTOpBI CTaThby NPEIOJIATaloT, YTO MPOAODKUTEIbHbIN HC-
OaslaHC MEXIy BBIPAOOTKON OKCHAAHTOB W aHTHOKCHUIAAHTHOMN
3aIIUTON 3a CYET OCJIA0JICHUS aHTHOKCHUIAHTHOW MOIIHOCTH,
110 BCEl BEPOSITHOCTH, SIBIICTCS IPUYMHON Pa3BUTUS CUHAPOMA
HEePETPEHUPOBKU Y CIOPTCMEHOB BBICOKOTO KJlacca.
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ADAPTIVE CHANGES OF THE HEMODYNAMICS PARAMETERS
IN ATHLETES TRAINING TO DEVELOP STABILITY

'Koziy T., *Topcii M.

!Kherson State University; *South Ukrainian National Pedagogical University named after K.D. Ushinsky, Odessa, Ukraine

The work is a fragment of research work “Restoration of health
of people of different age groups by physical therapy and applica-
tion of the newest technologies of healing”, the state registration
number 01170001766 and “Adaptation of children and youth to
educational and physical activity (boys 17-22 years old)”, state
registration number 0114U007158.

The importance of studying the adaptive changes in the body of
athletes under the influence of physical activity can not be overesti-
mated, since, on the one hand, the level of adaptation determines the
sporting result, and on the other — the state of health of the athlete. In
accordance with the generally accepted concept of P. M. Baevsky, the
cardiovascular system (CS) is an indicator of the adaptive capacity
of aholistic organism, so blood circulation indicators are considered
to be essential in evaluating the athlete>s health [10, 15]. The high
level of functional ability of the cardiovascular system characterizes
the high level of physical health and physical performance of the
body, since blood circulation plays an important role in meeting the
increased metabolic rate caused by intense muscular activity [18].
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Monitoring for hemodynamic parameters is of particular
importance for adolescent athletes, since the puberty period is
characterized by the heterochronous physical development, which
consists in the accelerated development of the musculoskeletal
system and lagging maturation of the circulatory system [8,16].
Systematic inadequate exercise in the exercise can lead to over-
exertion of the circulatory system and manifest fatal arrhythmias,
which sometimes lead to the sudden death of athletes and sports-
men, especially adolescence, or heart failure in the distant period
after the end of exercise [19,21,23]. Consequently, hemodynamic
control in athletes and sportsmen of different age and sex groups
is very important in the planning, organization and correction of
the training process.

The purpose of the study was to identify adaptive changes in
the parameters of systemic hemodynamics of adolescent athletes
who train on the development of endurance during one calendar
year. To achieve the goal, the following tasks are set: 1) to allocate
athletes to groups by age, gender, grade and somatotype; 2) to
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calculate and estimate the indicators of adaptive capacity and to
determine the level of cardiovascular performance by Ruffie’s
breakdown in each group of athletes; 3) to investigate the type
of hemodynamic reaction of athletes with different discharges on
the aerobic load of the test by Leutunov.

Material and methods. The examination of athletes was held
in March-April 2015-2016 during scheduled medical examina-
tions based on the Kherson Regional Center for Health and Sport
Medicine. The study was attended by 29 athletes of adolescence
who were engaged in sections on sport orienteering and athlet-
ics based on Children’s and Youth Sports School and at general
education schools of Kherson and Kherson region. All athletes
were grouped by age, gender, and qualification. The first age
group included 12 persons 11-12 years old, in the second group
were adolescents aged 13—14 years in the number of 6 people, and
in the third group — 11 people 1516 years old. By sex, athletes
distributed almost equally — 15 girls and 14 boys. According
to the level of sports qualification three groups were received:
athletes from the 3rd and 2nd youth grades (8 persons); athletes
from the 1st youth and 2nd adult disciples (16 people); athletes
with 1 adult level (5 people).

In order to achieve this goal and to perform the tasks, the data
of the anthropometric measurements and their annual dynamics,
namely, mass, body length, standing chest, chest circumference
(CC), were analyzed first of all. The obtained data allowed cal-
culating the strength index of the body structure (Pine’s index)
of athletes by the following formula [13]:

PI=H(W+OGKY),

where PI — Pine’s index; H — the length of the body standing
(cm); W —body weight (kg); OGKv — circumference of the chest
in the exhalation phase (cm).

Criteria for evaluating Pine’s index: < 10.9 — very solid body
structure; 11.0-15.9 — solid body structure; 16.0-20.9 —harmonic
body structure; 21.0-25.9 — average body structure; 26.0-30.9 —
weak body structure; > 31 — very weak body structure. The Pine’s
index value > 30 was evaluated as asthenic type of the body
structure, from 10 to 30, normostenic, and < 10 — hypersthenic.

After evaluating the physical development of all athletes,
they were divided into groups according to their types of body
structures, and for each group separately, the level of functional
state of the cardiovascular system according to the indicator of
adaptive potential (AP) and by means of functional tests with me-
tered physical activity were determined for each group separately.

Adaptation potential was calculated according to the following
formula [3,12,20]:

AP=0,011xHR+0,014xSBP+0,008xDBP+0,009xM-
0,009xP+0,014xB-0,273,

where HR is the heart rate (beats / min); B — age (full years);
SBP and DBP - systolic and diastolic blood pressure (mm Hg);
M — body weight (kg); P — the length of the body standing (cm).

Attributing athletes to one or another class of functional states

was performed on the following scale of adaptive potential values
(in balls): < 2.60 — satisfactory adaptation; 2.60-3.09 — voltage
of adaptation mechanisms; 3.10-3.59 — poor adaptation; > 3.60
— breakdown of adaptation.

The assessment of the cardiovascular performance of athletes
was carried out with the help of Ruffie’s test, which consisted of
performing metered physical activity. At first, the patient, who
was in the position lying on the back, was determined by heart
rate in a state of rest for 15 s. Then he performed 30 sit-ups for
45 seconds. Immediately after the completion of the load, the
test subject lay down, and he recalculated the heart rate for the
first and last 15 with the 1 st minute of the recovery period. The
results of the loading test were evaluated according to the Ruffie’s
index (RI), which was calculated according to the formula [5]:

RI=[4%(P +P,+P,)-200]/10,

where P| — heart rate for 15 s in the state of functional rest;
P, — heart rate for the first 15 s after loading; P, — heart rate for
the last 15 with 1 st minute of recovery.

The Ruffie’s index score was measured by the index (condi-
tional units): 0.1-3.0 — good working capacity; 3.1-6.0 —average
working capacity; 6.1-9.0 — satisfactory performance; 9.1-15.0
— unsatisfactory working capacity.

To determine the type of hemodynamic response in athletes, a
test of Letunov with an endurance load (2-minute run in place) was
used. Athlete after 2—3 minutes of rest was determined pulse and
arterial pressure in sitting position. Then the subject performed
the work on «endurancey, after which he was sitting in position
for the first 5 minutes. The recovery was measured by heart rate
and blood pressure in the following order: for the first 10 sec, the
heart rate was determined, and the blood pressure was measured
over the next 50 sec at each minute of recovery [2,13].

Depending on the direction and degree of severity of changes
in the values of heart rate and BP, distinguish 5 types of reac-
tion of the cardiovascular system to the load [1]: normontonic,
hypertonic, hypotonic, dystonic, stepwise. In the norm, after
exercise stress, systolic blood pressure (SBP) rises by 40—60 mm
Hg, diastolic blood pressure (DBP) decreases by 20—40 mm Hg,
pulse pressure (PP) increases by 100-120 %, heart rate increases
by 100-120 %. Restitution is evaluated as satisfactory, if the heart
rate and blood pressure return to the baseline at the last minute
of recovery; as good — 1 minute before the end of the recovery
period, as excellent — 2 minutes before the end of recovery.

The obtained research material was processed by means of
parametric statistics using the Excel 2007 computer program. The
following indices were calculated: M — average mathematical,
+ m — error of the average mathematical. The reliability of the
differences between the dynamic indicators was determined by
the Student’s t-distribution for the related samples.

Results and their discussion. The nature of the changes in
the Piney index (PI) for athletes engaged in athletics and sports
orienteering is shown in Table 1.

Table 1. Dynamics of the Peine Index indexes (units of units) of athletes-orienteers and athletes during one calendaryear (M+m)

Indexes

Durability of body type 2015 2016 ¢ P
Very strong body type (< 10,9) (n=3) 5,7+0.,4 5,240,5 0,8 >0,05
Strong body type (11,0-15,9) (n=4) 14,3+0,5 13,5+0,6 2,5 >0,05
Harmonious body type (16,0-20,9) (n=5) 20,3+0,5 18,7+1,8 0,7 >0,05
Middle durability body type (21,0-25,9) (n=3) 23,3+1,5 20,3+1,1 2,1 >0,05
Weak durability body type (26,0-30,9) (n=6) 28,7+0,4 23,9+1,7 5,6 <0,05
Very weak durability body type (> 31) (n=8) 36,6+1,7 34,940,8 1,5 >0,05
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It was shown that 3 very strong physical developments (PD)
had 3 teenagers, whose Piney index did not significantly change
during the year. A solid body structure was observed in 4 athletes,
whose PI has decreased significantly for the year. A harmonious
physical development was detected in 5 adolescents. The average
level of physical developments was determined only in 3 people,
who showed an annual dynamics in the direction of harmoniza-
tion of the body. The weakness of the physical developments
is established in 6 adolescents, but a significant decrease in the
Piney index shows the transformation of their physical develop-
ments to an average level. A very weak physical development was
observed in 8 athletes, whose Piney index also declined in a year,
although unreliable. In general, the indicators of the Piney index
of surveyed athletes revealed a tendency to decrease during the
year, indicating the harmonizing effect of aerobic stress on the
physical developments.

By the values of the Pine’s index, the somatotypes of athletes
(Fig. 1) were determined, among which the normosthenic type
of body structure (18 persons — 62 %) predominated, 3 athletes
(10 %) had a hypersensical body structure, and 8 persons (28 %)
were asthenics. During the year, this distribution has not changed.

H normosthenics
asthenics

m hypersthenics

Fig. 1. Distribution of athletes-orienteers and athletes accord-
ing to their somatotypes

The predominance of asthenics and normostenics among in-
vestigated athletes can be explained by the fact that these types
of body structures determine the aerobic type of energy supply
for athletes-orienteers and athletes [11].

At the next stage of the study, indicators of the adaptive capacity
of the circulatory system for each group of athletes are calculated,
depending on their age, sex, athletic qualification and type of
body structure (Table 2).
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It was shown that the average adaptive potential of all the exam-
ined adolescents, who are trained for the development of acrobic
endurance and the average performance of the adaptive potential
of athletes of certain groups, corresponded to a satisfactory level,
which indicates the sufficient and high functional capabilities of
their body. Among athletes of all ages, the qualitative higher score
of the adaptive potential was at its lowest value by adolescents
aged 15-16 years. At the same time, the adaptive potential did not
find links with the sex and the level of qualification of athletes, as
indicated by the absence of a difference between the performance
of boys and girls and between athletes of different levels. Among
persons with different somatotypes, adaptive potential was higher
in the normosthenic group. In addition, the adaptive potential of
13—14 year old athletes and people with asthenic body building
showed a tendency to improve, as evidenced by a slight decrease in
the value of the indicator during the year. In the rest of the athletes,
the adaptive potential rate in the year deteriorated qualitatively,
that is, the value of the adaptive potential was slightly higher, but
the dynamic difference in average figures was not statistically sig-
nificant. The most pronounced increase in the size of the adaptive
potential and, consequently, it’s more severe deterioration during
the year was observed in the hypertensives, indicating a tendency
to the possible strain of adaptation mechanisms.

The obtained results are consistent with the data of the litera-
ture [4,14], which testify to the presence of a reliable connection
between the somatotype and the state of the circulatory apparatus
and indicate a tendency to reduce the adaptive capacity of the
cardiovascular system in individuals with a hypersensitive so-
matotype. The manifestation of the tendency to decrease the level
of adaptive potential during the year, albeit unreliable, may be due
to the simultaneous increase in total body size and the formation
of the circulatory system of adolescents whose maturation does
not have time to increase body mass [16].

Next, the results of the functional test of Ruffie’s (Table 3) were
analyzed, which examined the performance of the heart muscle of
athletes, which is the leading indicator of the functional state of
the organism as a whole and the adaptation of the cardiovascular
system to physical activity. It was established that the cardiac
performance of all surveyed athletes corresponded to a satisfactory
level, but after one year improved to the average level, as indicated
by a significant decrease in the average index of the Ruffie’s index.
It was also shown that, among different-age athletes, a higher
level of cardiovascular performance was reported by adolescents

Table 2. Indicator dynamics (M + m) of adaptive potential of athletes-orienteers and athletes during one calendar year

Groups Indexes 2015 2016 Dynamics t

All sportsmen (n=29) 1,6+0,1 1,7+0,1 +0,1 1,8
11-12 years old (n=12) 1,6+0,1 1,8+0,2 +0,2 1,7
13—14 years old (n=6) 1,7+0,1 1,6+0,1 -0,1 0,7
15-16 years old (n=11) 1,5+0,2 1,7+0,1 +0,2 0,7
Girls (n=15) 1,6+0,1 1,7£0,1 +0,1 1,2
Boys (n=14) 1,6+0,1 1,7+0,1 +0,1 1,6
I i IT youth grades (n=8) 1,6+0,1 1,7+0,1 +0,1 1,2
I youth and II adult grades (n=16) 1,6+0,1 1,7+0,1 +0,1 0,3
I adult grade (n=5) 1,6+0,1 1,7+0,0 +0,1 0,8
Normosthenics (n=18) 1,5+0,1 1,7+0,1 +0,2 1,9
Asthenics (n=8) 1,7+0,1 1,6+0,1 -0,1 0,4
Hypersthenics (n=3) 1,7+0,1 2,0+0.4 +0,3 1,1

p>0,05
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Table 3. Indicator dynamics (M+m) of the Rufi index (units of units) of athletes-orienteers and athletes during one calendar year

Groups Indexes 2016 Dynamics t p
All sportsmen (n=29) 6,6+0,2 5,7+0,3 -0,9 3,8 <0,05
11-12 years old (n=12) 7,7+0,7 6,8+0,8 -0,9 1.4 >0,05
1314 years old (n=6) 6,1+0,4 5,6+0,3 -0,5 2,5 >0,05
15-16 years old (n=11) 6,0+0,3 4,9+0,7 -1,1 3,7 <0,05
Girls (n=15) 6,8+0,5 5,9+0,4 -0,9 2,1 >0,05
Boys (n=14) 6,6+0,7 5,7+0,5 -0,9 1,9 >0,05
I i IT youth grades (n=8) 7,3+0,5 5,8+0,1 -1,5 3,3 <0,05
I youth and II adult grades (n=16) 6,4+0,3 5,7+0,3 -0,7 2,7 <0,05
I adult grade (n=5) 5,2+0,5 4,2+0,8 -1,0 1,5 >0,05
Normosthenics (n=18) 5,7+0,5 4,7+0,4 -1,0 3,2 <0,05
Asthenics (n=8) 7,3+0,8 6,5+0,6 -0,8 0,9 >0,05
Hypersthenics (n=3) 7,1+0,8 6,6+0,7 -0,5 0,7 >0,05

aged 15-16, with a Ruffie’s index of which corresponded to an
average level and significantly decreased that is, improved during
the year. Indicators of Ruffie’s index in adolescents aged 11-12
and 13-14 corresponded to a satisfactory level of cardiovascular
performance, but during the year in a group of 11-12 year old
athletes, these indicators did not go up to a qualitatively higher
level, although there was some decrease in them, in contrast to
older people’s Ruffie’s index, in which the index of functional
capacity of the heart during the year decreased and became con-
sistent with the average level.

The obtained results can be explained by the morphological and
functional immaturity of the cardiovascular system, as well as the
incomplete formation of regulatory mechanisms for adaptation
of the heart and blood vessels in adolescents 11-14 years, as also
indicated by a number of authors [17,22,24], which indicate that
the parameters of systemic hemodynamics that provide muscle
work, are quantitatively smaller in athletes of younger adolescents
than in older adolescents. Therefore, the circulatory system of
11-14-year-old athletes responds to the load less economically,
thereby causing lower adaptive capabilities of their cardiovascular
system than at the age of 15-16 years.

There was no significant difference between the average indica-
tors of the Ruffie’s index of different-sex athletes and their annual
dynamics. The efficiency of the heart corresponded to a satisfactory
level, both for girls and for boys, and improved over the course of
the year to an average level. The Ruffie’s index of athletes of dif-
ferent qualifications was qualitatively higher in the group of people
with the first adult grade, but after a year athletes of lower grades
also significantly improved their result of performing a sample with
metered physical activity to the average level of cardiovascular
performance. Among people with different types of body building,
the highest level of cardiovascular function was found in the normos-
thenic group, which corresponded to the average level of Ruffie’s
index and during the year it significantly decreased, that is, it became
qualitatively higher. Athletes with asthenic and hypersensitive type
of body building had a satisfactory level of myocardial performance.
In addition, the decrease in their Ruffie’s index indicators during the
year did not show a true dynamics.

Consequently, the more senior, more qualified and harmoni-
ously compiled were athletes, the lower the value of the index of
Ruffie’s index, which indicates a higher functional ability of their
myocardium to withstand short-term intense stress. At the same
time, the sharpest intergroup difference in the indicators of Ruffie’s
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index was detected among athletes of different discharges, which
may be due to a stronger relationship of cardiac performance with
the level of qualification and special training of athletes trained
in the development of endurance.

To test the assumption that the level of adaptation possibilities
of cardiovascular system of athletes was determined by the level
of their qualification, the results of the test of Letutov (endurance
stage — 2-minute running on site) were analyzed separately for the
categories of persons having different sports discharges (Fig. 2).

adult Fportsmenwho have

A
L

35« I/ 7

®mSBP of calmness (mm Hg)
ODedine of DBP (%)
ETime of renewal (s)

MCS of calmness (beats per 10 s)  BIncrease of CS (%)
Olncrease of SBP (24} WDBP of calmness (mm Hg)
WPP of calmness (mm Hg) OlIncrease of PP (%)

Fig. 2. Hemodynamic indices of athletes-orienteers and athletes
of different qualifications during the trial of Letunov

While comparing the hemodynamic indices of athletes of dif-
ferent skill levels during the trial of Letutun, it was established
that the heart rate index of all examined athletes in the state of
functional rest corresponded to the median age, but the lowest
heart rate was found in athletes and adult grade, which indicates
a more pronounced long-term adaptation of the cardiovascular
system in the group more skilled athletes. During the year, this
indicator has shifted towards a decrease in all 11-16 year-old
athletes. The heart rate of athletes in the first minute of the recov-
ery period moderately increased, but athletes from the 3rd and
1st grade youths had the highest pulse rate. A year later, athletes
experienced an increase in heart rate after dosage loading, but the
more skilled athletes, on the contrary, have increased, indicating
a greater rate of deployment of their urgent adaptive reactions of
the cardiovascular system.
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Medium-group indices of the systolic blood pressure rest of all
11-16-year-old athletes fitted in the age range, but at the lower
limit the systolic blood pressure was attended by athletes with 1
youth and 2nd adult grades, and at the upper limit of the norm —
systolic blood pressure of athletes and adult category. During the
year, this hemodynamic rate increased slightly with more skilled
athletes, while for persons with the 3rd and 2nd youth grades,
the systolic blood pressure remained unchanged. Immediately
after the endurance exercise, the systolic blood pressure were
moderate and almost uniform (in absolute terms, by about 10
mm Hg) increased in all investigated athletes, but in percentage
terms this gain was somewhat lower for athletes and adults. The
annual dynamics of the growth rate of the systolic blood pres-
sure (%) immediately after the completion of the sample was
multi-directional, namely, there was no change in athletes of the
third and the second youth categories, athletes with an I and adult
grades, the growth rate of sistolic blood pressure increased some-
what, while athletes and youth and II adults discharges increase
sistolic blood pressure, on the contrary, declined.

The relatively small growth rates of systolic blood pressure
and heart rate are explained by the fact that the proposed aerobic
endurance load in this study was habitual for athletes-orienteers
and athletes and therefore did not cause a more pronounced urgent
adaptive response.

Diastolic blood pressure rest in athletes of 11-16 years cor-
responded to normal age and during the year it did not change at
all with people from III and II youth grades, in contrast to more
qualified athletes, where this indicator slightly increased during
the year. Immediately after loading, GAT adequately decreased
by 10 mm Hg in all investigated athletes, but according to the
relative indicator, the most significant changes were registered in
the group of persons having both youthful and second adult grades.
During the year, the rate of reaction of diastolic blood pressure
in % of load revealed some negative dynamics in the persons of
the higher sports levels, in the group of less skilled athletes, this
indicator was stable.

Pulse pressure athletes in a state of rest were within the limits of
normative indicators, but more distinct difference between systolic
blood pressure and diastolic blood pressure had more qualified
athletes. In addition, in these adolescents, there was a tendency
to increase the resting distance during the year, while those who
had the 3rd and 2nd youth grades did not change this indicator.
At the first minute of recovery, pulse pressure showed moderate
increases in all 11-16 year-old athletes, but the most pronounced
changes were observed in less skilled athletes. In this group, the
rate of growth of pulse pressure during the year has not changed,
and in the rest of the adolescents, this figure has decreased, with
a more pronounced negative dynamics in individuals who had
and adult sports rank.

Indicators for the recovery of hemodynamic parameters in all
investigated athletes were evaluated as «excellent», but the fastest
recovery of heart rate and blood pressure was recorded at athletes
and adult category. That is, it can be assumed that the level of
adaptation of cardiovascular system to aerobic load in athletes in
this group is higher than that of athletes of lower levels, due to
different levels of their special trenirovannosti. This assumption
is confirmed by the rate of recovery of pulse and blood pressure
after such a load, executed in a year, namely, in people of higher
discharges, time indicators significantly decreased, in contrast to
the restitution of less skilled athletes, which remained stable and
significantly more during the year.

Consequently, the revealed character of hemodynamic changes
in orienteering athletes and sportsmen in response to the metered

80

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

physical load corresponded to the normotonic type of reaction of
the cardiovascular system. The analyzed results of the test with
endurance stress are consistent with the data of literature [1,6,9],
which shows that in normal exercise, the cardiovascular system
reacts with an increase in heart rate and systolic blood pressure
due to an increase in the strength of cardiac contractions, and a
decrease in diastolic blood pressure, since decreases peripheral
resistance arterioles, which provides an increase in the amount
of blood to working muscles. Correspondingly, pulse pressure
is increased. All indicators return to the rest level in the normal
range of 3—5 minutes. Moreover, the higher the adaptance of the
athlete to a certain load, the faster the heart rate and blood pres-
sure are restored [7].

Conclusions.

1. Athletes-orienteers and athletes had a satisfactory level of
adaptive potential of the blood circulation system, indicating that
they had sufficient and high functional capabilities of their body,
but the hypersteins showed a tendency towards the stress of the
mechanisms of adaptation of the cardiovascular system.

2. The efficiency of the heart according to the Ruffie’s index
in the surveyed athletes corresponded to satisfactory and average
levels and was higher in older, more skilled and harmoniously
drawn athletes, indicating a higher ability of their cardiac muscle
to withstand short-term loads of high intensity.

3. All investigated athletes found the normotonic type of
cardiovascular system reaction on the dosage stress tolerance,
as evidenced by unidirectional changes in heart rate and systolic
blood pressure in the direction of their moderate increase, and an
adequate reduction in the level of diastolic blood pressure during
the recovery. That is, the adaptation of their circulatory system to
loads was carried out by increasing pulse pressure with moderate
increase in heart rate. Complete recovery of hemodynamic param-
eters occurred within 1-2 minutes after the completion of the test.

Prospects for further research may be related to the definition
of adaptive responses from other visceral systems to athletes of
strength and aerobic orientation.
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SUMMARY

ADAPTIVE CHANGES OF THE HEMODYNAMICS PA-
RAMETERS IN ATHLETES TRAINING TO DEVELOP
STABILITY

'Koziy T., *Topcii M.

!Kherson State University, *South Ukrainian National Pedagogi-
cal University named after K.D. Ushinsky, Odessa, Ukraine

The purpose of the study was to identify adaptive changes in
the parameters of systemic hemodynamics of adolescent athletes
which train to development of stability during one year. All ath-
letes were divided into groups by age, sex, sports qualification and
body type. For each group of athletes the indices of the adapta-
tion potential were calculated and the level of cardiac efficiency
by the Ruthier index and the type of hemodynamic response to
aerobic load by Letunov test were determined. All the examined
athletes had a satisfactory level of the adaptive potential of the
circulatory system, but athletes from the hypersthenic type of
constitution had large indicators of the adaptive potential, which
indicated a tendency to strain adaptation mechanisms. Index
indicators Ruthier corresponded to the average and satisfactory
levels of efficiency of the heart of athletes. More senior and quali-
fied athletes had a higher level of functional performance of the
myocardium. In addition, all athletes have identified a normotonic
type of hemodynamic response to aerobic exercise, as evidenced
by a moderate increase in the heart rate and systolic blood pres-
sure and an adequate decrease in diastolic pressure immediately
after the performance of the functional test. Complete recovery
of hemodynamics occurred during the first two minutes of the
restitution period.

The revealed adaptive changes in parameters of hemodynamics
of'the athletes in conditions of functional rest and under the influ-
ence of dosed physical activity indicate a high level of functional
capabilities of their organism.

Keywords: adaptive changes, parameters of hemodynamics,
athletes, endurance.

PE3IOME

AJAIITAOMOHHBIE U3MEHEHHUSI TIAPAMETPOB
IF'EMOJAUHAMMUKU CIIOPTCMEHOB, KOTOPBIE TPE-
HUPYIOTCsI HA PABBUTHE BIHOCJIMBOCTH

"Ko3smii T.I1., 2Tomumii M.C.

! Xepconckuii 2ocyoapemeennviil ynusepcumem, “Locyoapcmeen-
Hoe yupedcoenue « FOxcnoykpaunckull HayuoHanb bl nedazou-
yeckuil ynusepcumem um. K. JI. Yuwunckoeoy, Odecca, Ykpauna

Lesnbro vecnenoBaHys SBUIIOCH ONPEEICHUE a1alTallIOHHBIX
U3MEHEHUH MTapaMeTpOB CUCTEMHON reMOAMHAMUKU CIIOPTCME-
HOB TOIPOCTKOBOT'O BO3pacTa, KOTOPbIC TPEHUPYIOTCS HA pa3BU-

81



THEC BBIHOCJIMBOCTHU B TCUCHHUE OJJHOIO roja. CHOpTCMeHbI OBLTH
pa3zeieHbl Ha TPYIIIBI C YYETOM BO3pAcTa, MoJia, CHOPTUBHOIL
KBAIN(HUKALUY U TUINA TEJIOCIOKeHUs. [ KakI0H TpyIIsl
CIIOPTCMEHOB PAaCCUMTAHbI [10KA3aTENN aJalTallHOHHOTO I10-
TEHIIMAJIA U OIIPEe/IeIICH yPOBEHb PabOTOCIIOCOOHOCTH CEPALIA IO
uHekcy Pydbe 1 Tun reMouHaMI4YecKoi peakiuy Ha a9po0Hy0
Harpy3ky 1o npob6e Jlerynosa. Bee oOciieioBanHble ciopTeMe-
HbI UMCJIN yﬂOBHeTBOpHTCJ’IbeIﬁ YPOBEHb aJallTallUOHHOI'O
MOTCHIMAIA CUCTEMbl KPOBOOOPAILCHHS, OJHAKO CIIOPTCMEHbI
C TMIEPCTEHUYECKHUM TUIIOM TECIIOCIIOKEHUS UMEJIM BBICOKHE
TMOKa3aTellM aJalTalHiOHHOTO IOTEHIUANa, YTO YKa3blBaeT Ha
TCHACHUHWIO K HAIPSAKECHUIO MEXaHHU3MOB aJallTaluu. TTokaszatenu
uHaekca Pydbe COOTBETCTBOBAIM CPEIHEMY M YHOBIECTBOPH-
TEIBHOMY YPOBHSM PabOTOCIIOCOOHOCTH Cep/ilia CIIOPTCMEHOB.
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Crapine n KBaIu(pUIUPOBAHHBIC CHOPTCMEHBI UMeNnH Ooiee
BBICOKHH ypOBEHb (DYHKLIMOHAJIBHOW MPOU3BOAUTENBHOCTU
MHOKapaa. Bce criopTcMeHbl BbISIBUIIM HOPMOTOHUYECKUH THIT
reMOJMHAMUYECKON PeaKkiuu Ha a’3poOHYI0 HAarpysKy, O 4em
CBHJIETEIIBCTBYET YMEPEHHOE YBEINUEHNE YACTOThI CEPACUHBIX
COKpAaIIeHUH U CHCTOINYECKOTO apTepHallbHOTO JaBJIEHUS H
a/IeKBaTHOE CHUKEHUE INACTOIMYECKOTO AaBJIECHNUS Cpasy Moce
BBINOJIHEHU (PyHKIIMOHAIBHOIT IpoObL. [TosiHOE BoccTaHOBIICHIE
reMOJIMHAMUKHU TIPOMCXOANIIO B TEUEHHE MEPBBIX JBYX MHHYT
nepuoza pectutyuu. Takum 06pa3oM, BEISBICHHBIE a/laNlTal-
OHHbIE U3MEHEHHs TapaMeTPOB réeMOMHAMUKH CIIOPTCMEHOB B
yCIOBUAX (DYHKIMOHAIBHOTO MOKOS M IIOJ BIMSHUEM JIO3UPO-
BaHHOW (pU3NYECKON HArPy3KH YKa3bIBAIOT HA BBICOKUI yPOBEHb
(YHKIMOHAIBHBIX BO3MOXKHOCTEH MX OpraHU3Ma.
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VISUAL PROCESSING IN GEORGIAN CHILDREN WITH NEURODEVELOPMENTAL DISORDERS

Parkosadze Kh., Kunchulia M., Kezeli A.

1. Beritashvili Center of Experimental Biomedicine, Laboratory of Vision Physiology, Thilisi, Georgia

Neurodevelopmental disorders are disabilities that are asso-
ciated with the functioning of the brain and cause impairment
in learning, language, or behavior areas. Neurodevelopmental
disorders in children include attention-deficit/hyperactivity dis-
order (ADHD), autism, learning disabilities, mental retardation,
impairments in vision and hearing etc. Among these conditions,
ADHD and learning disabilities had the greatest prevalence [12].
The incidence of ADHD among the school age children is about
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6-10% and persists into adulthood in about 30-50% of cases [11].
The prevalence of specific learning disorders across the academic
domains of reading, writing and mathematics is 5%-15% among
school age children across different languages and cultures (DSM
V, The Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (DSM-5); the 2013 update to the American Psychi-
atric Association’s (APA) classification and diagnostic tool). The
exact statistics for those conditions in Georgian population is not
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Table 1. Mean data of age, 1Q and WRAT values for participants

Dyslexia ADHD+dyslexia Controls t-test
n 12 9 12
Age 9.37£1.6 9.18+1.8 9.9+1.6 p=0.587
1Q 102.36+13.7 99.54+12.3 107+10.5 p=0.365
WRAT 58.82+5.38 56.09+3.62 p=0.127

known but because the learning disability is dominant disability
worldwide among the children with specific need, we assume the
statistics in Georgia is the same.

Many children affected by neurodevelopmental disorders have
more than one of these conditions and ADHD often occurs in com-
bination with learning disorders, especially with dyslexia [10].
Approximately 15-30% of dyslexic children also have ADHD.
It is assumed that these two disorders share the same genetic
basis and have common etiology with the same biological, and
neurocognitive dysfunctions [9].

Children with ADHD have worse educational level that their
age-match healthy children. However, children with dyslexia gen-
erally have normal intelligence to their age, but still their ability
to learn reading is impaired. It is obvious that visual perception is
essential for development of academic abilities. Accordingly, it is
very important question whether visual processing is affected in
children with neurodevelopmental disorders or not. Many opposite
evidences exist about that. It is shown that visual perception is
quite different between 7 years old children with ADHD and their
age match typically developing children [8]. Recent brain imaging
studies have found that in children with ADHD the brain matures
in a normal pattern but is simply delayed by about 3 years [3].
Despite the fact that ADHD is widely investigated problem there
are still open questions which aspects of visual processing and
cognitive functions are affected with this disorder.

Furthermore, there is an ongoing discussion whether visual
deficits limit the reading skills of people with dyslexia. Some
studies showed that children with dyslexia or related learning
disabilities have intact ocular health and the same visual function
and visual processing as children without such conditions [4,5].
Other studies have suggested that deficits in magnocellular system
are associated to dyslexia; other studies attributed to visual deficits
to spatio-temporal mechanisms of attention and visuospatial at-
tention [6,7]. Such controversy of scientific evidences keeps the
question about connection of specific visual perceptual deficits
and dyslexia still open.

There are evidences about atypical neurophysiological patterns
in fronto-striatal, fronto-parietal, and sensory circuits in children
and adults with ADHD and neural abnormalities are assumed to
affect cognitive abilities [1]. Now it is obvious that problem of
dyslexia is associated to the problem in brain, namely in word
analysis pathways of brain that should include language areas
(inferior frontal area, e.g. Broca’s area), parietal temporal region
(word analysis), left occipito-temporal area (word-form and
fluent reading) and posterior inferior temporal cortex (lexical
retrieval). Those brain areas are involved in processing of visual
information, in integration of sensory inputs and are responsible
for attention. It should be mentioned that in the same brain areas
are found atypical activity in children with ADHD. Hence, it is
very important to check whether visual processing is different in
children with ADHD and dyslexia.

Here we investigated such aspects of visual processing as visual
attention and visual working memory. Three groups of children
participated in our study: children with dyslexia, children having
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ADHD and dyslexia together (ADHD-dyslexia) and typically
developing children (controls).

Different paradigms and tasks were used; two types of atten-
tions were evaluated with two different tasks: selective attention
using visual search task and sustained attention using Go/NoGo
tasks; short-term visual working memory was investigated using
Visual N-back Test.

It is well known that different visual functions have very dif-
ferent developmental time-courses. [2]. Since there are evidences
about developmental processes of visual attention and that visual
attention and working memory might be affected in neurodevel-
opmental disorders, we hypothesize that the deficiency of those
functions in children with neurodevelopmental disorders is caused
by ongoing developmental processes.

Material and Methods. Participants: Thirty three age and 1Q
match children (aged between 7 and 12 years) participated in our
study. 12 children (9 boys) were evaluated as having dyslexia,
9 (8 boys) were having ADHD+dyslexia and 12 were typically
developing children (8 boys) (Table 1).

Ministry of Education and Science of Georgia has multi-disci-
plinary group of qualified psychologists, occupational therapists
and special education teachers, who are trained to evaluate child’s
cognitive abilities and adaptive skills. Pupils are referred from
their schools to this multidisciplinary group for evaluation, due
to below proficiency in academics. In the beginning of our study
we got special permission from the Ministry of Education and
Science of Georgia for accessing children evaluated by multidis-
ciplinary groups. After informing parents and children about the
purpose of our study they were invited for participation. Some of
our participants were also clinically diagnosed by neuropsycholo-
gists; and children of control group were recruited from public
schools of Thilisi.

For evaluation of general intelligence officially standardized
tests TONI-4 (Test for nonverbal intelligence fourth edition)
was used, and for reading, writing and math abilities WRAT-
4-R (Wide Range Achievement Test, Fourth Edition) was used.
Both tests have cross cultural adaptation and are normalized on
Georgian population.

The study was approved by the local Bioethics Committee
of Ivane Beritashvili Center of Experimental Biomedicine, and
was performed in accordance with the Declaration of Helsinki.
Parents of all participants gave their informed consent prior to
starting the experiment. All participants received compensation
for participation.

Apparatus: Data were collected on a Windows PC with LCD
display (screen resolution 1280x800 pixels). We used The Psy-
chology Experiment Building Language (PEBL) program for
running experiments.

Stimuli and Procedure: Different paradigms and tasks were
used.

Experiment 1. Visual Search task: This test is a good measure
of visual selective attention. The task of a participant was to
find and respond on presence of target stimulus - a green hori-
zontal line within distractors (red and green lines). The display
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elements were presented on a uniform grey background. The
stimulus field consisted of 4, 9 or 16 lines and the numbers
of elements were changed trial-by-trial. In order to detect the
target, a conjunction of features (color and orientation) is
required. Participants were instructed to search and respond
as soon as possible by giving answer ‘yes’ if a target was pre-
sented and press the green button in right hand and ‘no” if it
was not presented and press the red button with left hand. At
the beginning of a trial, a central fixation dot appeared for 700
milliseconds (msec), then the fixation dot was replaced by the
stimulus field which was presented for 200 msec. Participants
performed a single block of 120 trials in which there were equal
numbers of target present and target absent trials. We recorded
reaction times (RT) and response accuracies.

Experiment 2. Go/NoGo Task: Go/NoGo task is very good
measure of information processing and sustained attention. In
this task different color squares were presenting in a random or-
der. The duration of stimulus was 200 msec and inter-stimulus
interval varied from 950 to 1500 msec. all color squares (red,
green and blue) were dedicated as ‘Go’ stimulus except the
black one that was assigned as ‘NoGo’ stimulus. Participants
were required to press a mouse button as soon as they see
‘Go’ square and not to press when ‘NoGo’ square appeared.
We recorded RTs and response accuracies.

Experiment 3. Visual N-back Test: The N-back task is a continu-
ous performance task that is commonly used to assess working
memory and where N refers on how many previous stimuli must
be remembered. We used simple version of visual N-back task
— 1-back, in which participants were presented with a sequence
of visual stimuli (pictures of different objects) and they were
indicated when the current stimulus matched to the previous one.
The Stimuli were presented in pseudorandom sequences in a fixed
central location on a computer screen for 500 msec duration with
2500 ms interstimulus interval. Percent of correct responses were
measured (accuracy).

Data Analyses: Performances of each task were comparing
between the groups of participants. Reaction times (RT) faster
than 150 msec were categorized as ‘fast guesses’ and slower
than 3500 msec as ‘too slow’ for that age of children and were
excluded from the analysis. Both of these categories occurred
in <1% of trials. Performance and RTs were analyzed with
analysis of variance (ANOVA) in SPSS statistical program
(IBM corp., Version 20.0). Correlation analysis was also per-
formed to see relationship between performance of different
tasks, age and 1Q.

Results and their discussions. Experiment 1. The means
of performance levels of three groups for all search displays
(4, 9 and 16 stimuli on the search display) are shown in Fig.
1. Mean performances varied across the different displays
and groups, F (2,30) =5.379, p=0.01. Pair-wise comparison
between the groups showed that for 4 elements search displays
there were no significant differences between the performance
of dyslexia and ADHD+dyslexia groups (p=0.328) and dys-
lexia and control group (p=0.180), but there was significant
difference between the performance of ADHD+dyslexia and
control groups (p=0.007); for 9 elements search displays there
were no significant differences between the performance of
dyslexia and ADHD+dyslexia groups (p=0.126) and dyslexia
and control group (p=0.246), but there was significant differ-
ence between the performance of ADHD+dyslexia and control
groups (p=0.003); for 16 elements search displays there were
no significant differences between the performances of all
groups (p=0.528).
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Fig. 1. Performance of Ternus Search Task for three groups
of participants. Y axis shows the percent of correct responses
(performance)

According to these results, during simple conditions, like searching
for target among relatively small numbers of distractors, visual atten-
tion is slightly affected in children with ADHD and dyslexia together
compare to typically developed children, but as soon as the task is
becoming complex, like searching for target among large number of
distractors (16 elements in our case), performance for all groups is
decreased. The results show that selective visual attention continues
developmental processes during the age range of our participants.

Fig. 2 shows Mean RTs for three groups and all search displays.
Mean RTs varied across different groups for 4 and 9 elements search
displays, F(2,30)=5.379, p=0.010 and F(2,30)=6.697, p=0.004 re-
spectively, but did not differ for 16 elements display, F(2,30)=2.388,
p=0.109. Pair-wise comparison between the groups reaction time
showed the same statistics as for performance. Children of group of
ADHD+dyslexia have longer RTs compare to other two groups of
children (»=0.003). Despite the fact that participants were asked to
respond as soon as possible, they all were trying to respond correctly
and accordingly RTs were longer for correct responses.

[ Dyslexia
EZ1 ADHD+Dyslexia
35004 3 Control

3000
25004
20004

1500

Reaction Time (msec)

1000+

500
4 9 16

Number of stimulus on the search display
Fig. 2. Reaction time of ternus search task. Y axis shows the
RT in milliseconds

Experiment 2. The means of performances of three groups for Go/
NoGo task is shown in Figure 3. There were no differences in mean
performances of ‘Go’ stimuli between the groups, F(2,30)=2.083,
p=0.142. Pair-wise comparison of performances between the groups
also showed no significant difference (p=0.290). There was signifi-
cant differences in performance of ‘NoGo’ stimulus, F(2,30) = 6.18,
p=0.000. Children with ADHD+dyslexia are worse in performance of
the task (p=0.001). As was mentioned in material and methods section
this task measures sustained attention that seems to be hard to follow
in ADHD condition.
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Fig. 3. Performance of Go/NoGo task. Y axis shows the percent of correct responses (performance).
(4) Mean performance for all ‘Go’stimuli. (B) Performances for all ‘Go’stimuli separately where ‘Go 1’ is red square,
‘Go 2’is green one and ‘Go 3’is blue one. There are no differences in performance for different color stimuli
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‘Go 2’is green one and ‘Go 3’is blue one. There are no statistically different reaction times for stimuli of different color

100+

80+

T
L

40-

Performance (%)

204

0 T

60+ %/

j—
——

Dyslexia

ADHD+Dyslexia Control
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Fig. 4 shows mean RTs of three groups. Mean RTs varied
across the groups for ‘Go’ stimuli, F(2,30)=8.589, p=0.001
and ‘NoGo’ stimulus, F(2,30)=5.112, p=0.012. Pair-wise
comparison between the groups’ reaction time showed that RTs
for ‘Go’ stimuli was statistically different between Dyslexia
and Control Children groups (»p=0.003) and ADHD-+dyslexia
and Control groups (p=0.004). As for RT of ‘NoGo’ stimulus,
there was statistical difference between ADHD+dyslexia and
control groups (p=0.009).

The results showed that dyslexic or ADHD+dyslexia children
have longer reaction times compare to their age match typi-
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cally developed children. These results are in comparison of
literature evidences showing longer reaction time in children
with neurodevelopmental disorders.

Experiment 3. The means of performance levels of three
groups is shown in Fig. 5. Mean performance varied across
the groups, F(2, 30)=4.246, p=0.024. Pair-wise comparison
between the groups showed that there was no significant differ-
ence between the performance of dyslexia and ADHD+dyslexia
groups (»=0.299) and dyslexia and control group (p=0.354),
but there was significant difference between the performance
of ADHD+dyslexia and control groups (p=0.018).
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Inter-experimental correlation analysis did not reveal any
significant correlation between the performances of different
tasks. No correlation was found between performances and 1Q
or WRAT values (Fig. 6).
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Fig. 6. Inter-experiment correlation. r values are presented
on X axis. There were non-significant correlations between the
performances of different tasks, RTs, age or IQ values

Conclusion. Our results showed no deficits for children with
dyslexia in visual working memory or visual selective and sus-
tained attention even when reaction times are prolonged. But we
found deficits for children having more than one neurodevel-
opmental condition (ADHD+dyslexia). However, there was no
relationship between performances of different tasks, age and 1Q.
We conclude that deficits of visual attention and visual working
memory might not be related to impairment of reading skills in
dyslexic children. Even when children with more than one neuro-
developmental disorders show some deficits in visual attention and
visual working memory, those deficits alone cannot be accounted
for specific deficits of complex neurobehavioral disorders.

Acknowledgement. The work was supported by Shota
Rustaveli National Science Foundation (SRNSF) [YS-2016-38].
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SUMMARY

VISUAL PROCESSING IN GEORGIAN CHILDREN WITH
NEURODEVELOPMENTAL DISORDERS

Parkosadze Kh., Kunchulia M., Kezeli A.

. Beritashvili Center of Experimental Biomedicine, Laboratory
of Vision Physiology, Thilisi, Georgia

Neurodevelopmental disorders are disabilities that cause im-
pairment in learning, language, or behaviour areas. ADHD and
learning disabilities, namely dyslexia have the greatest prevalence
among these disorders and very often co-occur together. As visual
perception is essential for development of academic abilities, it
is very important question whether visual processing is affected
in children with neurodevelopmental disorders or not. There are
controversial scientific evidences whether visual perceptual defi-
cits are related to neurodevelopmental disorders or not.

Here we investigated such aspects of visual processing as visual
attention and visual working memory. Three groups of Georgian
children participated in our study: children with dyslexia, children
having ADHD and dyslexia together and typically developing
children. Two types of attentions were evaluated with two different
tasks: selective attention using visual search task and sustained at-
tention using Go/NoGo tasks; short-term visual working memory
was investigated using Visual N-back Test.

We found that performances of all tasks were similar for dys-
lexia and control groups in simple conditions but performance
deteriorated for all three groups as soon as task was complex.
Children having ADHD and dyslexia together had worse perfor-
mance. Our results showed no deficits for children with dyslexia in
visual working memory or visual selective and sustained attention
even when reaction times are prolonged. But we found deficits
for children having more than one neurodevelopmental condition
(ADHD-dyslexia). There was not found any correlation between
performances of different tasks.

We conclude that deficits of visual attention and visual
working memory might not be related to impairment of read-
ing skills in dyslexic children. Even when children with more
than one neurodevelopmental disorders show some deficits
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in visual attention and visual working memory, those deficits
alone cannot be accounted for specific deficits of complex
neurobehavioral disorders.

Keywords: neurodevelopmental disorders, dyslexia, ADHD,
visual attention, visual search.

PE3IOME

3PUTEJIbHBINA AHAJIN3 ¥V I'PY3UHCKHUX JETEM C
PACCTPOMCTBAMMU HEMPOPA3BUTUSI

Mapxocanze X.A., Kynuyius M.O., Kezean A.P.

Llenmp sxcnepumenmanvrou 6uomeouyunst um. M. Bepumaweu-
au, aabopamopust huzuonoeuu spenus, Tounucu, I pysus

PaccTpoiicTBa HEeHpOpa3BUTHUSA BBI3bIBAIOT HApYILIECHUS B
obnactu oOydenus, peud u noseneHus. CHUHIAPOM JeduIy-
Ta BHUMaHus u runepaktuBHoctu (CHABI') u paccrpoiictBa
CHOCOOHOCTH K 00yUYCHHUIO, B YaCTHOCTH JAMCIIEKCHs Hanboee
pacnpoCTpaHEeHbl M 4aCTO BCTPEYAIOTCSl OMHOBPEMEHHO. Bbico-
Kas 3BHAYMMOCTb 3pUTEJIbHOT'O BOCIIPUATHS B PAa3BUTUN Cl'lOC06—
HOCTH K 00yUYSHHIO CTaBUT Iepel HE0OX0IUMOCTBIO N3yUCHHUS
IIpolecca 3pUTeIbHOIO aHalMu3a y JeTel ¢ paccTpoiicTBamMu
HEHpPOpa3BUTHSL.

HccnenoBaHbl aceKThl 3pUTEIBHOIO aHAIM3a: 3PUTEIBHOE
BHUMaHHE U 3pUTelbHas padouas namsate. B uccienoBaHuu
IPUHIN ydacTue TpU Ipynmnsl aereil: (1) netu ¢ auciexcued,
(2) netu ¢ nucnexcuet B coueranuu ¢ CHABI u (3) HOpManbHO
pa3BuThle 1eTH (KOHTPOJIbHAS Ipymmna). Mcrnonb30BaHbl TECTHI
3pUTEIBHOTO Moucka, “Go / NoGo” u “N-Back”.

BoIsiBII€HO, UTO JIETH C JUCICKCUEH U HOPMAJIBHO Pa3BUBAIO-
HIUECA AE€TU BBIIIOJHAIOT IMTPOCTHIC 3a/1a4M OJJUHAKOBO, OJIHAKO
IPOU3BOAUTENBHOCTD YXYILIACTCS Y JeTeil BceX Tpex IpyIil,
KaK TOJIBKO 3a/1a4a CTAaHOBUTCS ClIOKHee. JleTu ¢ nuciexcueit
u pquartozom CZIBI' BBINOJIHAIN IPOCTHIC 3a/1a4M XYyXKE, YeM
JIeTU TOJIBKO C JUCJIEKCUEH M HOPMaJbHO Pa3BUBAIOILUECS
JIeTH. Pe3ynbTaThl MPOBEACHHOTO UCCICI0BAHUS NehUIINTA
y JeTell ¢ AucieKcueil B 3puTeabHOil paboueil maMsaTu u B
SpUTCJIBHOM BHUMAaHHWHW HE BBIABUIIN, XOTs BPEMs pCaKLUU
Ob110 yBenuueHo. OgHako, 1eGuuuT oOHApyXKEeH y neTel ¢
OoJsiee 4yeM OJHUM paccTpoiicTBoM Heilipopassutus (ADHD
+ qUcIeKcus).

ABTOPBI CTaThU CYUTAIOT, YTO Y JeTEH C AUCIeKcHuel nedu-
LIUT 3pUTEIBHOIO BHUMAHUA U 3pUTEIILHON paboueil maMsTu ¢
HapyIllCHHEM HaBBIKOB UTCHHUS He CBsi3aH. XOTs y ieTeld ¢ Oosee
4eM OJHHMM PacCTPOilCTBOM HeHpopa3BUTHS U HabIogaeTCs
HEKOTOPBIH ACHUIUT 3PUTEIHHOTO0 BHUMAHHH U 3PUTEIBHOM
paboueil mamsTH, BPsI JIM TaKUe CIOXKHBIE HeiiporoBeieHye-
CKHC HapyuICHUS MOTYT 6bITb 00BSICHEHBI TOJABKO HAJIHYHEM
neDUIUTOB MOTOOHOTO poja.
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ATTENTION DEFICIT HYPERACTIVITY DISORDER AND HAIR HEAVY METAL
AND ESSENTIAL TRACE ELEMENT CONCENTRATIONS. IS THERE A LINK?

Tabatadze T., Kherkheulidze M., Kandelaki E., Kavlashvili N., Ivanashvili T.

M. lashvili Children's Central Hospital, Child Development Center; Tbilisi State Medical University, Tbilisi, Georgia

“Attention-deficit hyperactivity disorder (ADHD) is a com-
mon childhood behavioural disorder. Systematic reviews in-
dicate that the community prevalence globally is between 2%
and 7%, with an average of around 5%. At least a further 5% of
children have substantial difficulties with overactivity, inatten-
tion, and impulsivity that are just under the threshold to meet full
diagnostic criteria for ADHD. ADHD often persists into adult-
hood and is a risk factor for other mental health disorders and
negative outcomes, including educational underachievement,
difficulties with employment and relationships, and criminality.
The timely recognition and treatment of children with ADHD-
type difficulties provides an opportunity to improve long-term
outcomes”[1].

The relationship between micro nutrient deficiency and be-
havior development in early years has captured attention re-
cently as on one hand micro nutrient deficiencies and exposure
to heavy metals is one of the serious problems for many coun-
tries and on other hand micro element misbalance affect all age
groups, but young children are most at risk [2-,6]. First years of
life is critically important for child physical growth and rapid
cognitive, emotional and social development and misbalance of
essential nutrients and exposure to heavy metals is likely to have
adverse consequences for brain function and thus mental health
and behavior [7-11].

Recent studies show influence of micro- elemental status
on infant and child behavioral and developmental outcomes.
The study of Liu J, Hanlon A et al investigated impact of
blood zinc and iron deficiency on behavior problem scores,
including internalizing and externalizing behaviors [4]. This
study suggests that micronutrient deficiencies and socio-
demographic factors are associated with behavior problems
in preschoolers. Some studies show the association between
the iron deficiency and ADHD (Attention Deficit Hyperac-
tivity Disorder) in children [6-9]. Both, animal and human
studies suggests that zinc deficiency may affect cognitive de-
velopment, though the mechanisms remain unclear [5,7,10]..
Some authors proved that zinc supplementation in children
with very low serum zinc levels improved neuropsychologi-
cal performance and growth upon zinc repletion, especially
when accompanied by other micronutrients [10]. Iron sup-
plementation in infancy was associated with more adaptive
behavior at age 10 year, which may improve performance at
school, mental health, and personal relationships [12]. Some
studies shows, that ADHD children may be more vulnerable
than the general school-age population to the neurotoxic ef-
fects of manganese exposure, which lead to an elevated risk
of developing co-morbid mental conditions [13,14].. These
researches mostly focused on impact of one or two micro-
nutrients on child developmental and behavioral outcomes.
Micronutrients are related to many specific physiological
processes and little is known about the impact of multiple
micronutrients deficiencies on behavior development. This
highlights the need for studies that address co-occurrence and
interrelationships among microelements and influence of mi-
croelement misbalance on child development and behavior.
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The aim of our study was to assess hair micro-elemental status
(27 elements: Zn, Fe, Cu, Mn, Co, Se, K, Cr, S, Cl, Ag, V, Ni,
Rb, Sr, Mo, Sr, Pb, Hg, Br, Ti, Ba, As, Zr, Sb, Sn, Cd, among
them toxic elements) in children with Attention Deficit Hyper-
activity Disorder (ADHD), determine micro-elemental misbal-
ances and heavy metal concentrations and evaluate its impact on
child behavior.

Material and methods. Case-control study was conduct-
ed at Child Development Center of M. lashvili Children’s
Central Hospital in 2015-2017 years (Tbilisi, Georgia). We
studied 70 children from 6 to 8 year, from those 35 children
with attention deficit hyperactivity disorder were involved
in target group) and 35 healthy children without behavioral
problems - in control group. To diagnose behavioral prob-
lems multi-profile group (pediatrician, neurologist, psycholo-
gist) assessed and followed up children (for 1 year) and final
diagnosis was based on DSM V (Diagnostic and Statistical
Manual of Mental Disorders from the American Psychiatric
Association) and ICD-10 (International Clasiffication of De-
sease-10) criteria. We assessed full pre and postnatal history
(gestational age, birth weight, complications during neonatal
and perinatal period, neurodevelopment delay and etc.) and
family characteristics (parental education, economical status,
single parent, stressors in family and etc.). Demographic and
family characteristics in control and study group were simi-
lar (Table 1). It was important to rule out acute and chronic
biological and psychological stressors that might be disrupt-
ing the child’s behavior, so following inclusion and exclusion
criteria were used (Table 2).

Micro-elemental status was detected in the hair, with roent-
gen-fluorescence spectrometer method (Method MBU 081/12-
4502-000, Apparatus ELVAX-CIP, USA-UKRAIN) [22,23].
The study was statistically analyzed using computer program
SPSS 21 (Statistical Package for the Social Science 21, Indepen-
dent Samples T-Test) [23].

From 70 studied children 51% (n=36) were boys and 49%
(n=34) girls. The demographic characteristics of children inside
groups is presented in Table 2.

Results and their discussion. The results of our study re-
vealed deficiency of major elements (Fe, Mn, Co, Se),only in
target group (Fig. 1), and deficiency of zinc (Zn) and cooper
(Cu) in both (control and target) groups,but the mean concen-
trations of manganese (Mn-sig 0,200; p>0,05), cooper (Cu-
sig 0,813; p>0,05) and selenium (Se-sig 0,320; p>0,05) does
not show significant difference between control and target
groups. Only in case of zinc (Zn-sig 0,000; p<0,05), iron(Fe-
sig0,000; p<0,05) and cobalt (Co-sig 0,000; p<0,05) mean
concentrations we got significant values and meaningful as-
sociations between microelement’s deficiency and ADHD
(Table 3). Diagram 1 shows the percentage of microelement’s
deficiency in control and target groups. Our research didn’t
reveal any changes in other 17 elements levels (K, Cr, S, Cl,
Ag, V, Ni, Rb, Sr, Mo, Sr, Ba, As, Zr, Sb, Sn, Cd), so further
we discuss only the microelements which show significant
imbalances.
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Table 1. Characteristics of Study Children

Target Group ADHD (n=35) child
0o/ %
Characteristics of children Control Group (n*=35) child 100%
100%* .
ADHD (n*= 35) child
Boy 51% (n=18) 52% (n=19)
Gender Girl 49% (n=17) 48% (n=16)
Age From 6 to 8 year
Above o/ o)
Parental Education Secondary 84% (n=29) 83% (n=28)
Secondary 16% (n=6) 19 % (n=4) 17% (n=7)
Family A " High 30% (n=11) 33 % (n=7) 29%(n=10)
amrly Annuat Income Middle 70% (n=24) 67% (n=14) 71% (n=25)
N 25y > 54% (n=19) 60% (n=13) 56% (n=20)
Parent’s Age 25y < 46% (n=16) 46% (n=10) 44% (n=15)
Jaundice 6% (n=2) 5% (n=1) 6% (n=2)
Mother’s Pregnancy Infections 8% (n=4) 10% (n=2) 8% (n=4)
Anamnesis Stress 6% (n=2) 6% (n=1) 8% (n=4)

* % - was calculated inside the control and target group; mo* - month; n*- number of children

Table 2. Study Inclusion and Exclusion Criteria

Study Inclusion Criteria

Exclusion Criteria

Child’s age from 6 to 8 year

6 year<Child’s age >8year

Absence of severe complications in neonatal history

Prematurity and low birth (<2500g) weigh; neonatal intensive
care, neonatal seizures, asphyxia

Absence of genetic, endocrine, metabolic and mental problems
in child and family history

Genetic pathology; endocrine, metabolic and mental disorders
in history

Parental informed consent to participate in study;

Parentsrefuse to participate in study

Parental education (secondary and above)

Parental education less than secondary;

Middle and high income family

Low income family

21
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Fig. 1. Percentage of microelement’s deficiency in target and
control groups
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Fig. 2. Percentage of toxic elements concentrations in target
and control groups

Table 3. Statistical Significance of Study Results

Essential Control Group Target Group Significance
Elements Children with
ng/g* Normal Behavior Children with ADHD T-test
Norm Element’s Mean Concentration + Standard Deviation, ug/g P <0,05
Zn (120-200) 142,94 + 26,7 76,64 £ 16,4 0,000
Fe (15-35) 26,16+ 5,4 10,15+ 3,4 0,000
Co (0,0-2,0) 13603 0,98 +0.5 0,000
Cu (9,0-30) 18,86 £4,9 17,24 +£5,9 0,813
Mn (0,5-2,0) 1,18+0,1 1,84 + 0,4 0,200
Se (0,3-1,2) 0,66 £ 0,5 0,82 +£3,9 0,320
Heavy Metals, ug/g*
Pb (0,0-5,0) 0,54 + 1,71 5,89+23 0,001
Hg (0,0-2.0) 0,20 £ 0,6 129+1,2 0,000
Ti (0,0-4,4) 2,00+£1,3 1,29+1,2 0,177
© GMN 89



So, study revealed severe deficiency of zinc in children with
behavioral problems. As it is seen from the Table 3, Fe (iron)
mean concentration in the hair was significantly lower in tar-
get group compare with control and cobalt deficiency in target
group compere with control was significant. There wasn’t signif-
icant (sig 0,117; p>0,05) difference in case of cooper deficiency
(Table 3). Hair manganese (sig 0,320; p>0,05) and selenium
(sig 0,320; p>0,05) concentrations were decreased only in target
group but it was not significant values.

Regarding the heavy metal concentration our study re-
vealed contamination with heavy metals such as Pb (lead),
Hg(mercury) and Ti (titanium) in both groups. More ex-
pressed contamination revealed in case of lead and mer-
cury (Fig. 2). In target group lead was detected in 100%
of cases (mean content 5,89+2,3 ng/g). In the control
group lead in hair was detected only in 10% of cases
(mean content 0,54+1,71) and the difference between the
level of lead in control and study groups was meaningful
(sig 0,001; p<0,05). Mercury was detected in both, target
(mean 1,29+1,2pg/g) and control (0,20+0,6 ng/g) group.
Titanium mean content was 1,29+1,2 and 2,00+1,3 pg/g
in the study and control groups respectively, but only lead
(sig 0,001) and mercury (sig 0,000) concentrations were
statistically significant (Table 3).

Our study shows significant link between low mean con-
centrations of zinc(Zn), iron (Fe)and cobalt (Co) and ADHD.
In case of cooper, selenium and manganese deficiency there
was not found statistically significant difference between
the groups .The almost same result revealed in the studyof
Kozielec et al [25] where zinc(Zn),copper(Cu),iron(Fe)and
calcium(Ca) level of plasma,erythrocytes, urine and hair in
children with hyperactivity, were examined and average con-
centration of all trace elements was lower compared with the
control group. In contrast of these, our study does not reveal
calcium deficiency. Low calcium, high cadmium and manga-
nese levels were found in children with behavioral problems
[19], but in contrast to this study, we did not detect high lev-
els of manganese and cadmium. The cobalt deficiency was
noted in children with hyperactivity syndrome in reaserch of
Bednenko L. Tohonova [32] in children with ADHD. We also
revealed expressive deficiency of this microelement in tar-
get group. Some studies show significant direct correlations
between hair selenium level and teacher’s responses to the
Walker Problem Behavior Identification Checklist for school-
aged children [26,27], but in our study correlation between
hair selenium levels and child behavior was not significant.
Some studies show that, mercury exposure was associated
with emotional instability, irritability, memory impairment
learning disabilities, and behavioral disorders [28]. Elevat-
ed hair mercury levels have been reported for emotionally
disturbed children when compared to controls while a sig-
nificant inverse relationship has been observed between hair
mercury levels and intelligence scores in elementary school
children [28]..Our results show that increased level of mer-
cury was highly linked with behavioral problems in children.
Significantly high levels of lead have been detected in the
blood and urine of hyperactive children versus controls in
school aged children in study of Minder B et al [30]. Low-
level environmental lead exposure during childhood was as-
sociated with poorer emotional / behavioral functioning in
later childhood and adolescence [29-31]. In the study of Lisa
M. Chiodo, Sandra W. et al regression analyses in which lead
exposure was dichotomized at 10 pg/dl (in the blood) were
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no more likely to be significant than analyses dichotomizing
exposure at 5 pg/dl. Given that associations were found be-
tween lead levels as low as 3 pg/dl form multiple outcomes,
these data provide additional evidence that there is no appar-
ent lower bound threshold for postnatal lead exposure [18].
So,no level of lead exposure appears to be ‘safe’ and even
the current ‘low’ levels of exposure in children are associ-
ated with neurobehavioral deficits. [18]. In our study we got
significant linking between lead exposure levels (5,89 pg/g)
and children’s hyperactivity.

Conclusions. So, study results clearly indicate that significant
deficiency of essential trace elements such as zinc, iron and co-
balt and high mean levels of toxic elements such as lead and
mercury is highly linked with ADHD.Our study suggests that
zinc, iron and cobalt deficiency as well as high level of lead
and mercury concentrations are associated with ADHD. It is
important to continue research on detection of essential trace
elements, toxic elements and heavy metals concentrations in the
hair as well as in the blood of children with developmental and
behavioral problems, especially during early years, in the period
of most active growth and development.

Analyzing influence of microelement deficiencies and heavy
metal concentration on health and development can support to
work out additional recomendations of management of behav-
ioral problems in children.
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SUMMARY

ATTENTION DEFICIT HYPERACTIVITY DISORDER
AND HAIR HEAVY METAL AND ESSENTIAL TRACE
ELEMENT CONCENTRATIONS. IS THERE A LINK?

Tabatadze T., Kherkheulidze M., Kandelaki E.,
Kavlashvili N., Ivanashvili T.

M. lashvili Children’s Central Hospital, Child Development
Center; Thilisi State Medical University, Tbilisi, Georgia

The aim of our study was to assess hair micro-elemental status
in children with attention deficit hyperactivity disorder, deter-
mine micro-elemental misbalances and heavy metal concentra-
tions and evaluate its impact on child behavior.

Case-control study was conducted at Child Develop-
ment Center of M. lashvili Children’s Central Hospital
in 2015-2017years (Tbilisi, Georgia). We studied 70 chil-
dren, mean age from 6 to 8 year. Target group involved
35 children with Attention Deficit Hyperactivity Disor-
der . Control group include 35 children of same age with
normal behavior. Groups were homogenous based on dif-
ferent characteristics. To diagnose behavioral problems
multi-profile group (pediatrician, neurologist, psycholo-
gist) assessment was used and final diagnostic was based
on DSM V (Diagnostic and Statistical Manual of Mental
Disorders from the American Psychiatric Association)
and ICD-10 (International Clasiffication of Desease-10)
criteria. Micro-elemental status was detected in the hair,
with roentgen-fluorescence spectrometer method (Method
MBHU 081/12-4502-000, Apparatus ELVAX-CIP, USA-
UKRAIN). We study the content of 27 microelements (Zn,
Fe, Cu, Mn, Co, Se, K, Cr, S, Cl, ,Ag,V, Ni, Rb, Sr, Mo,
Sr,, Pb, Hg, Br, Ti, Ba, As, Zr, Sb, Sn, Cd) in the hair in
target and control groups. Computer program SPSS - 21
(Statistical Package for the Social Science — 21; Indepen-
dent Samples T-Test,) was used for statistical analysis.

The results of our study revealed deficiency of major ele-
ments (Fe, Mn, Co, Se), in target group and deficiency of
zinc and cooper in both (control and target) groups,but the
mean concentrations of manganese (sig 0,200; p>0,05),
cooper(sig 0,813; p>0,05) and selenium(sig 0,320;p>0,05)
does not show significant difference between control and
target groups. Only in case of zinc (sig 0,000; p<0,05), iron
(sig0,000;p<0,05) and cobalt (sig 0,000; p<0,05) deficiency
we got significant values and meaningful associations be-
tween microelement’s deficiency and ADHD.Our research
didn’t reveal any changes in other 17 elements (K, Cr, S, Cl,
Ag, V, Ni, Rb, Sr, Mo, Sr, Ba, As, Zr, Sb, Sn, Cd) levels. We
detected contamination with Pb (lead), Hg(mercury) and Ti
(titanium) in both groups , but there were significant differ-
ence in Pb (sig 0,000; p<0,05) and Hg (sig 0,000; p<0,05)
values between control and study groups, while difference of
Ti (sig 0,177; p>0,05) level was not significant.

Our study suggests that zinc, iron and cobalt deficiency as
well as contamination with high lead and mercury are associ-
ated with attention deficit hyperactivity disorder.

Keywords: attention deficit hyperactivity disorder ;hair mi-
croelements; hair heavy metals, hair toxic elements.
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PE3IOME

OIPEJEJEHUE BO3MOKHOM CBSA3U KOHIIEHTPA-
OUH TAXKEJBIX METAJIJIOB U DCCEHIHUAJIBHBIX
MHUKPOSJIEMEHTOB B BOJIOCAX JETEN C CHH-
JPOMOM JE®UIIUTA BHUMAHUA U TI'UIIEPAK-
TUBHOCTbBIO

Tao6aranze T./J0., Xepxeyauaze M.H., Kaunenaku E.T.,
Kapnamsuau H.U., UBanamsuiu T.O.

Jlemcras yenmpanvras donvruya um M. Haweunu, L{enmp pas-
sumus pebenxa; Tounucckuil 20cy0apcmeeHHvlil MEOUYUHCKULL
yrusepcumem, I py3us

Lexnpro nccnenoBanus SIBUIOCH U3y9IeHHE YPOBHS ACCEHINATb-
HBIX MHKPOAIEMEHTOB M TSDKENBIX METaUIOB B BOJIOCAX JAETEH ¢
CHH/IPOMOM Je(pUIIITa BHUMAHHS C THIIEPAKTHBHOCTHIO 1 OIICHKA
ACCONMAINIA BBISIBIICHHBIX IICOATAHCOB C STUMH HAPYIIEHUSIMH.

B nccnenoBannm (cay4aii-kOHTPOIB) MPUHUMATIH yyacTre70
nereit B Bopacte 6-8 seT. OCHOBHYIO IIeJeByI0 rpymiy (n=35)
MIPE/ICTABIISUTN A€TH C CHHAPOMOM Ae(UIIUTAa BHUMAHHUS C THITE-
paktuBHOCTBIO (C/IBI'), KOHTpONBHYIO TpymITy — 35 310pOBBIX
nereit. Mi3ydeH aneMeHTHBIH cTatyc (2721€MEeHTOB, B TOM YUCIIe
JCCEHINATBHBIE MUKPOIIEMEHTH! U TSDKEIIbIe METaIlTbl) METO-
JIOM PEHTTEHO-(DII0OPECIIEHTHON CHEKTPOMETPHU B BOJIOCAX
nereit obenx rpymnm. JAnarHocTudeckas ¥ KOHTPOJIbHAS TPYIIIBI
10 Tpe- U MOCTHATaIbHON, CEMEHHON U COIMATLHON UCTOPUSIM
OBLTH WJICHTHYHBL V3 mccrnenoBaHus MCKIIOUEHBI JETH C Te-
HETHYECKUMH, YHAOKPHHHBIMU U COLHATBHBIMH MpOOIEeMaMH,
a Takke JETH C TSDKETBIMH HEOHATATbHBIMH OCIIOKHEHUSIMU.
Juarno3z C/IBI' craBuiics ¢ ydacTneMm meamaTpa M IICHXOJIOra
cormacHo kputepusiMm DSM V (/[lmarHocTndeckoe U CTAaTUCTH-
YEeCKOE PYKOBOJICTBO PACCTPOUCTB MCUXHUKH OT AMEPHKAHCKOM
[enxuarpuaeckoit Accormanuu)u ICD 10.

HccnenoBanne BeIBIIIO 3HAUNTENBHBIH (sig 0,000) nepumut
nuHKa, xenesa (sig 0,000) n xobansta (sig 0,000) u KoHTAMH-
HAIUIO TSDKEIBIMM MeTaJIaMH: CBHHIIOM (mean concentration
5,89ug/g; sig 0,001) u pryTpio (mean concentration 1,29ug/g;
sig 0,000) B meeBoii rpymIie B CpaBHEHUH C KOHTPOIbHOU. CTa-
THUCTHYECKHE PE3yIBTaThl NCCIEAOBAHNS TTOATBEPANIIH, UTO Je-
(GUIUTHBIE KOHIIEHTPAINHY I[HKA, XKele3a H KoOaIbTa, a TakkKe
MIOBBIIICHHAST KOHIIEHTPAIHS TSKENBIX METAIOB aCCOLUHPY-
torcsi ¢ C/IBI. IlomydeHHbIe pe3yabTaThl MPEAINONIararoT BO3-
MOXKHYIO POJb TSDKETBIX METAaJUIOB U 3CCEHIHANBHBIX MHKPO-
aneMeHToB B narorene3e C/IBI.
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Chronic diseases of the gastroduodenal zone, namely chronic
gastritis and gastroduodenitis, duodenitis require morphological
verification. They are characterized by inflammatory and dystro-
phic processes in the mucous membrane, fibrosis, a decrease of
the functionally active glands number and atrophy development.
Concurentelly development of metaplasia and also change the
structure and functions of the glands [9,16].

Since 1990, the “Sydney system” is often used in pediatric
practice for the assessment of histological changes in the
mucous membrane of the stomach and duodenum, the main
principles of which is a combination of the diagnosis of etiol-
ogy, topography and histological characteristics. The Sydney
classification distinguishes three main types of gastritis:
acute, chronic and special forms. Variants of chronic gastritis
are: type A gastritis (autoimmune, multifocal, atrophic); type
B gastritis - bacterial H.pylori-associated; gastritis A and B
(mixed); gastritis of type C (chemical-toxic, reflux gastritis).
According to topographic characteristics, they are antral,
fundus and pangastrite. The Sydney system is characterized
by the following histological characteristics: inflammation,
activity, atrophy, metaplasia, and the presence of Hp infection.
It is also necessary to evaluate the presence of edema of the
mucous membrane, erosion, fibrosis, hemorrhages, vascular
enlargement, granuloma and eosinophilia [6,12,13,15].

In 2015, the Kyoto Consensus was published in the Gut
Magazine, which addressed four issues: the definition of the new
classification of chronic gastritis and duodenitis; allocation of
functional dyspepsia as its independent form, namely - dyspepsia,
which is caused by H.pylori infection; modern approaches to
the diagnosis of chronic gastritis associated with H.pylori; and
conducting eradication therapy (who, when and how) [2,9]. This
consensus defines new aspects of the classification of gastritis and
duodenitis, in which H.pylori-associated gastritis refers to infec-
tious gastritis. By the Kyoto consensus, allergic and eosinophilic
gastritis and duodenitis are identified as separate nosological
forms. Previously, all eosinophilic diseases of the gastrointestinal
tract were considered as allergic diseases, then, following con-
sensus recommendations, eosinophilic esophagitis, gastritis and
eosinophilic bowel disease may be considered beyond the scope
of an allergic reaction [1,5].

In 2005, the pathomorphologists M. Rugge (Italy) and R.
Genta (USA) proposed the OLGA (Operative Link for Gastritis
Assessment) system for the classification of gastritis. This sys-
tem is not yet validated in pediatrics, and for the application it
is necessary to pick up five biopsies of the mucous membrane.
The OLGA system allows estimating the total expressiveness
of inflammatory infiltration and atrophic changes in the gastric
mucosa [3,4,8,12,14,17].

In recent years, only few studies have been published in the
scientific literature on the peculiarities of the morphological
changes in the mucous membrane of the stomach and duodenal
in children with chronic pathology of the gastroduodenal zone,
combined with allergic diseases. According to the authors, the
children with gastroduodenitis in the background of atopic derma-
titis, morphological changes were characterized by inflammatory
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changes in the mucous membrane of the stomach antrum due to
an increase in the number of wast cells. There was also observed
emphysema-cell infiltration, an increase in the number of Panet
cells and their degranular forms, moderate hemorrhages, decrease
of the enterocyte-villi and enterocyte-villi to enterocyte-crypt the
ratio in the duodenal mucous membrane [13,16]. It was found,
that in children with diseases of the gastroduodenal zone on the
background of bronchial asthma, morphologically there was ob-
served significant diffuse lympho-plasmocytic infiltration of the
mucous membrane of the stomach. The progression of bronchial
asthma in the gastroduodenal mucous membrane zone, atrophy,
wich develops initially in highly specialized cell populations, and
then of the entire mucous membrane [10].

The purpose of our work was to evaluate the morphological
features of the mucous membrane of the stomach and duodenum
in children with chronic diseases of the gastroduodenal zone on
the background of food hypersensitivity focucing on the cellular
aand intercellular relation details.

Material and methods. Morphological study was conducted
for 50 adolescents aged 12 to 17 years who were in inpatient treat-
ment in the gastroenterology department of Children’s Clinical
Hospital Ne9 in Kyiv. The average age of children is 14.3+0.23%
years (12-17 years). Among those surveyed, 26% (n=13) were
girls and 74% (n=37) were boys (¥*=23.04; p<0.001).

Teens were divided into two groups: Group I with chronic
gastroduodenal pathology and food hypersensitivity 64%
(n=32), which in turn, according to IgE status, was divided into
2 subgroups: I-A with IgE+ 56% (n=18) and I-B with IgE- 44%
(n=14). II control group 36% (n=18) with chronic gastroduodenal
pathology and non-food hypersensitivity.

In order to verify the diagnosis, all children were checked by
fibroesophagogastroduodenoscopy (FEGDS) of the upper di-
gestive tract with biopsy of the mucous membrane of the antral
part of the stomach and the descending part of the duodenum
(DPK), by the Gif-RZ fibroscope of the OLYMPUS company.
The obtained biopsies the mucous membrane were fixed in
10% neutral buffer formalin solution and processed accord-
ing to the generally accepted histological protocol staining by
hematoxylin-eosin, also by Van Gieson. The determination of
H. pylori was performed by urease and respiratory «Helik test»
and by immunohistochemical method using rabbit polyclonal
antibodies (Dako, IS523). Biopsy studies were performed on
a Nikon Eclipse100 microscope, the length of villi of duode-
num was measured morphometrically by using a microscope
(Olympus CH30). Morphological evaluation was carried out
by the Sydney system. The assessment of the stomach mucous
membrane was performed on a visual analog scale. In 100%
(n=50) of patients, chronic gastroduodenitis was morphologi-
cally observed.

The informed consent on the research was received from the
parents (or curators). The research was conducted in accordance
with the general Declaration on Bioethics and Human Rights,
adopted by the General Conference of UNESCO on October 19,
2005. The protocol of the research was approved by the Local
Ethics Committee (LEC).
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The statistical processing of the results was conducted while using
the SPSS 23.0 and MS Excel program packages. The difference be-
tween the indicators was calculated while using Pearson’s y* criterion.
The feasibility of a sample size of less than 5 persons was determined
by Fisher’s exact two-way criterion. The risk ratio used was the OR
indicator: the “odds ratio”, its confidence interval of 95% (CI) and
the value of p. In addition, the general statistical analysis envisaged
computing the median and intermediate intervals Me [UQ-LQ)], the
difference was considered reliable at values of p<0.05. The Hodges-
Lehman median difference with a confidence interval of 95%, with
asignificance level of p<0.05, was calculated by the non-parametric
method for independent samples.

Results and their discussion. According to our data, the
duration of the disease in children of both groups did not have a
statistical difference and was equal to 3 [1-10] for the first group
and to 3 [1-13] for the second group of observation.

According to our results, chronic non-atrophic gastritis was diag-
nosed in 84.4% (n=27) patients of the 1st group and 94.4% (n=17)
of the second group. Chronic atrophic gastritis was found in 15.6%
(n=5) of'the first group and 5.6% (n=1) of the second, which had not
statistically significant difference (y>=1.1; p=0.39) (Fig. 1).

Fig. 1. The biopsy specimen of the stomach mucous membrane.
Focal reduction of the fundus glands. Patient of the I-st group
A. 12 years old. D-s: chronic gastroduodenitis, I degree activity.
Hematoxylin-eosin, <100
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Features of lympho-plasmacytic and neutrophilic infiltration of
the mucous membrane of the antrum of the stomach in adolescents
of both groups are presented in Table 1.

According to the data given in the table, the lung lympho-
plazmocytic infiltration of the stomach mucous membrane was
more commonly observed in adolescents of the second group
(50% (n=9)), in contrast to the first, where it was detected only
in 18.8% (n=6) (¥*=5.36 ; p=0.028). Moderate inflammation
of the antral of the stomach was determined in 75% (n=24)
of children group I and in 44.4% (n=8) patients of group II
(x*=4.67; p=0.038). The light activity of the chronic process
prevailed in 94.4% (n=13) of patients of the second group,
in contrast to Group I - 37.5% (n=12) (¥*=5.56; p=0.037).
Neutrophil infiltration of the lamina propria gastric mucosa
at I stage was significantly more prevalent in adolescents of
group I (59.5% (n=19)), in contrast to 5.6% (n=5) children of
the II group (¥*=4.61; p=0.04).

Helicobacter pylori infection in the gastric mucosa biopsy
was diagnosed in 34% (n=17) adolescents of both groups. The
frequency of H. pylori contamination in the studied groups
was not statistically significant and was equal to 34% (n=12)
in patients in the first group and to 28% (n=5) of the second
group (¥*=0.49; p>0.05). In 100% of patients in both groups
with H. pylori contamination, in contrast to H. pylori (-)
patients, moderate degree of activity of chronic gastritis was
diagnosed (¥*=30,76; p<0,05).

Peculiarities of pathological changes of gastric mucosa acid
in the examined groups are presented in Table 2.

According to the presented data, a significant difference in the
frequency of pathological signs in the studied groups of children
was not detected.

It should be noted that in both groups of patients with gastric
mucosa, the number of eosinophils was on average from 0 to
7 cells in the field of view, which had no statistical difference.

According to our data, chronic atrophic duodenitis was signifi-
cantly more common in children with food hypersensitivity 50%
(n=16), as opposed to 6% (n=1) in the second group (y*=10.14;
p=0.002) (Fig. 2).

Table 1. Degree of inflammation and activity of the chronic process of inflammatory mucus of the stomach
in patients of the first and second observation groups, absolute numbers (%)

Observation Degree of inflammation of the stomach mucus Degree of activity
groups Light Mild Expressive I 1T 1
I (n=32) 6(18,8) 24 (75)* 2(6,2) 12 (37,5) 19 (59,5)* 1(3)
I (n=18) 9 (50)* 8 (44,4) 1(5,6) 13 (94,4)* 5(5,6) 0

note * - the difference is significant (p <0,05)

Table 2. Peculiarities of pathological changes of the gastric mucosa
in adolescents of the first and second observation groups, abs. (%)

Pathological changes I group (n=32) II group (n=18)
Erosion 1(3) 0
Microerosion 4(12,5) 0
Fibrosis 18(56,3) 7(38,9)
Shortening pits 28(87,5) 14(77,8)
Perivascular edema 3(9,4) 2(11,1)
Full blood vessels 28(87,5) 15 (83,3)
Hemorrhage 13(40,6) 3(16,7)

note * - the difference is significant (p <0,05)
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Fig. 2. The biopsy specimen of the duodenum. In submucosa
focal decrease and dysplasia of the Brunner glands. Patient of
the I-st group of P. 15 years old. D-s: chronic gastroduodenitis,
activity of the Il degree. Hematoxylin-eosin, x100

According to the results presented in Table 3, inflammatory
changes in the duodenal mucus biopsy in the exacerbation of
chronic gastroduodenitis did not have a statistically significant dif-
ference between both groups. The activity of chronic inflammation
of'the duodenal mucosa of the second stage was diagnosed mainly
in adolescents with food hypersensitivity (y*=5.82; p=0.028).

According to the given data in Table 4, microerosion in the
duodenal mucosa occurred only in adolescents of the first group
- 22% (n=7) (}>=5.5; p=0.02). In 62.5% (n=20) of the children
of the 1st group, in contrast to 33.3% (n=6) of patients of the
II group, the fibrous changes in the duodenum were observed
(x*=3.93; p=0.043).

It should be noted that crypts in the duodenal mucosa are more
likely to be found in patients without food hypersensitivity than
in patients with food hypersensitivity (y*=4.43; p=0.035). The
visualization of Brunner glands was in 67% (n=12) adolescents
without food hypersensitivity, compared to 34% (n=11) of patients
with food hypersensitivity (y>=4.8; p=0.028). Brunner’s glands
with advanced cystic lining were found in 22% (n=11) of children,

25% (n=8) of them were in the first group and 17% (n=3) in the
second group, which had not statistically significant difference
and could indicate disturbance of the secretory function of the
stomach and protective function of the duodenal mucosa.

In 41% (n=13) of children with food hypersensitivity, infiltra-
tion by eosinophils was detected in their own plate of the duodenal
mucosa (Fig. 3), the number of which reached 10-20 in the field
of vision. In patients without food hypersensitivity, eosinophilic
infiltration was diagnosed only in 6% (n=1) of patients (p=0.009;
¥*=7.03). The defined eosinophilic infiltration in these patients
may be a sign of intestinal allergy, which occurs by increas-
ing the permeability of mucosa for potential allergens and the
manifestation of the reparative and remodeling function of tissue
eosinophils [1,2,11].

Fig. 3. The biopsy of the duodenal mucosa. Eosinophilic
infiltration. Patient of the I-st group D. 12 years old. D-s:
chronic gastroduodenitis, activity of the 1l degree. Hematox-
vlinum-eosin. x 400

The evaluation of morphological changes in the mucous mem-
brane of the stomach and duodenum, depending on the status of
IgE patients, did not reveal a statistical difference in the studied
groups.

Table 3. Degree of inflammation and activity of inflammatory changes in the duodenal mucosa
in patients of the I and Il observation groups, absolute numbers (%)

Observation Degree of inflammation of the duodenal mucosa Degree of activity
groups Light Mild Expressive I 11 I
I (n=32) 4 (12,5) 27 (84,4) 13.1) 7(21,9) 25 (78,1)* 0
I (n=18) 6(33,4) 12 (66,6) 10 (55,6) 8 (44,4) 0
note * - the difference is significant (p <0,05)
Table 4. Peculiarities of pathological changes of the duodenal biopsy specimens
in adolescents of the I and II observation groups, absolute numbers (%)
Morphological signs I group (n=32) II group (n=18)
Microerosion 7 (22)* 0
Fibrosis 20 (62,5)* 6(33.,3)
Hemorrhage 19 (59,4) 6(33,3)
Hyperemia 28 (87.5) 18 (100)
Brunner glands 11 (34) 12 (67)*
Glands with an enlarged cyst-like lumen 8 (25) 3(16,7)
Crypts 22 (68,8) 17 (94,4)*
Eosinophils from 10-20 in pp 13 (41)* 1(6)
note * - the difference is significant (p <0,05)
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Table 5. Comparative data of duodenal mucosa villi length according
to Hodges-Lehman median criterion in patients of groups I and 11

I gr. Me [LQ-UQ] 1,01 [0-2]
1 gr. Me [LQ-UQ] 1,5 [1-4]
P 0,039
(M1-M2) 95% Hodges (-0,82 —-0,23)
General Me 1[1-4]

note * with a level of significance p <0,05

Based on the morphometry results (Fig. 4) in patients with
food hypersensitivity, it was found that these patients had a de-
creasing villi (mm) in the period of exacerbation of the chronic
gastroduodenitis (p=0.039), which is presented in Table 5.
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Fig. 4. The biopsy of the duodenal mucosa, shortening of the
villi, hypertrophy of the Brunner glands in submucosa. Patient
of the Ist group 1. 17 years old. D-s: chronic gastroduodenitis,
activity of the Il degree. Hematoxylin-eosin. <200

The analysis of chances assessment showed that adolescents
with food hypersensitivity have a 17 times higher risk of devel-
oping chronic atrophic duodenitis (OR=17 (2.015-143.41)), a
3 times higher risk of developing fibrosis (OR=3.3 (0, 9-10,7))
and 11 times the higher frequency of eosinophilic infiltration of
mucous membrane of the duodenum.

Conclusions.

1. In adolescents with chronic gastroduodenitis, which runs along
the background of food hypersensitivity, the moderate degree and
activity of inflammation of the stomach and duodenum is prevalent.

2. The presence of food hypersensitivity in adolescents with
chronic gastroduodenitis leads to the development of atrophic
changes, microerosion, decreases in the number of crypts and
Brunner glands, and to the reduction of the length of the villi in
the mucous membrane of the duodenum.

3. Adolescents with chronic gastroduodenitis and food hy-
persensitivity have 17 times higher risk of developing atrophy
of duodenal mucous membrane, 11 times higher frequency of
eosinophilic infiltration and 3 times higher incidence of mucous
membrane fibrosis in the duodenum.
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SUMMARY

MORPHOLOGICAL CHARACTERISTICS OF CHRONIC
GASTRODUODENITIS INADOLESCENTS WITH FOOD
HYPERSENSITIVITY

12Berezenko V., 'Bogdanova T., 3Krotevich M., 'Savenko Y.,
'Vankhanova T.

'0. Bogomolets National Medical University, Department of
Pediatrics Nel, Kyiv; 2SI “Academician O.M. Lukyanova Institute
of pediatrics, obstetrics and gynaecology of NAMS of Ukraine”’;
’National Cancer Institute, Kyiv, Ukraine

The aim of our work was to evaluate the morphological fea-
tures of the mucous membrane of the stomach and duodenum in
children with chronic diseases of the gastroduodenal zone on the
background of food hypersensitivity.

Morphological study was conducted for 50 adolescents aged
12 to 17 years who were in inpatient treatment in the gastroen-
terology department. In order to verify the diagnosis, all children
were checked by fibroesophagogastroduodenoscopy of the upper
digestive tract with biopsy of the mucous membrane of the stom-
ach antrum and the descending part of the duodenum. Bioptates
were stained by hematoxylin-eosin, Van Gieson and performed
on light microscope.

The results of the research of the mucous membrane of the
stomach and duodenum show that adolescents with chronic
gastroduodenitis and food hypersensitivity have 17 times higher
risk of developing atrophy of duodenal mucous membrane, 11
times higher frequency of eosinophilic infiltration and 3 times
higher incidence of mucous membrane fibrosis in the duodenum.

Keywords: adolescents, chronic gastroduodenitis, food hyper-
sensitivity, morphological features.

PE3IOME

MOP®OJIOI'HYECKAS XAPAKTEPUCTUKA XPOHH-
YECKOI'O TACTPOAYOJEHHUTA Y INOAPOCTKOB C
HUINEBOM T'MNEPYYBCTBUTEJIbHOCTBIO

12Bepesenko B.C., 'Bornanosa T.A., ’Kporesuu M.C,
ICaBenko FO.A., 'Banxanosa T.A.

! Hayuonanvmotti meouyunckuii ynusepcumem um. A.A. boeomoiv-
ya, kagpeopa neduampuu Nel, Kuee, *I'Y Uncmumym neduampuu,
axkyuepcmesa u eunexonozuu um. akao. A.H. Jlykvanosot HAMH
Vkpaunwiy; *Hayuonanenviii uncmumym paka, Kues, Ykpauna

Ienbio MccIeIoBaHus SIBUIIOCH ONpe/eeHne Mopdoaornye-
CKHX 0COOEHHOCTEH CITM3UCTOI 000IOUKH JKEeIyIKa 1 IBEHA 1A~
THUIMEPCTHON KHILIKH y JIeTeil ¢ XPOHMYECKHM racTPOIyOACHUTOM
Ha (OHE MHIEBON MMIEPYyBCTBUTEIBHOCTH.

Mopdonormyeckoe nccnenoBanue nposeaeHo 50 manueHTam
B Bo3pacte oT 12 10 17 ner, HaXOAWBIINXCS HA CTAMOHAPHOM
JICYCHHH B TACTPOIHTEPOIIOTHICCKOM OT/ieIeHU . J{iist Bepruduka-

MU AMarHo3a nposeeHa puoporzodaroracTpoayoJeHOCKOIHS
BEPXHUX OTAEJIOB MUIIEBAPUTEIBLHOIO TPAKTa C OMOIICHEH CIU-
3MCTON 000JIOUKH aHTPAJILHOTO OTJIEJIa JKEJTYAKA U HUCXOASAIIETO
oTJeNa JBEHAAUATUIICPCTHON KUIIKU. buonrarsl oKpammBaim
reMaTOKCWJIMHOM M 303MHOM 10 Ban I'M30Hy, oLeHMBaNMu mox
CBCTOBBIM MHKPOCKOTIOM.

U3yuenne Mopdonorndeckux 0coOeHHOCTEit ClIM3ncTol 000-
JIOUKHU JKeNy/Ka U JBEHALATUIICPCTHON KHUILIKHU [IOKA3ajIH, YTO
NOAPOCTKU C XPOHUYECKUM FaCTpOHyO}IeHI/ITOM n HHLHCBOﬁ I'u-
IepUyBCTBUTEIBHOCTBIO B 17 pa3 uMeroT 6oJiee BBICOKUN PUCK
pa3BUTHA aTPOGHH CIU3UCTON 000JOUKH ABCHAAIATUIICPCTHON
KULIKK, B 11 pa3 Oosee BHICOKYIO YacTOTY S03UHO(DUIIBHOM HH-
¢upTpanuu u B 3 paza 6osiee BRICOKYIO 4acToTy Gubposa ciu-
3UCTOM 00O0JIOUKH JBEHAIATUIICPCTHON KUIIKHA B CPABHEHUH C
JAC€TbMH C XPOHUYECCKUM FaCTpOZ[yO)IeHI/ITOM 663 HHLHGBOﬁ I'u-
l'lep'-lyBCTBl/lTeJ'[bHOCTI/I.
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MATERNAL STRESS AND ENVIRONMENTAL RISK FACTORS OF CHILDHOOD ASTHMA

'Bakhtadze T., 'Nemsadze K., 2Beridze V.

'David Tvildiani Medical University, Thilisi; *Batumi Shota Rustaveli State University, Georgia

Childhood asthma results in a great deal of burden worldwide as it
is prevalent and impacts the individual as well as health care resource
use and costs [1-4]. Geographic variation is known to be associated
with differences in the environment and socioeconomic status. En-
vironmental factors involved in the etiopathogenesis of childhood
asthma, including exposure to aeroallergens, tobacco smoke and
lifestyle factors, as well as viral infections vary according to climatic
condition and socioeconomic standing of the populations [5—10].

Abnormal fetal lung- and immune development in response to
adverse intra-uterine exposures may increase the risk of asthma
and atopic disorders in childhood and adulthood [11-12]. Maternal
psychological distress during pregnancy is one of these exposures
that may specifically lead to developmental adaptations of the
hypothalamic-pituitary-adrenal axis, the autonomic nervous sys-
tem, the lung structure and function, and immune responses in the
offspring [13—15]. However, any association between maternal
psychological distress during pregnancy and childhood wheez-
ing might also be explained by other mechanisms such as social,
behavioral, or environmental factors. From both an etiological
and a prevention perspective, it is important to explore the role
of intrauterine mechanisms in this association.

The aim of the study was to assess the associations of maternal
psychological stress during pregnancy and identify environmental
correlates of the conditions with childhood asthma.

Material and methods. The study was performed as a ret-
rospective case-control design. All children aged 6-8 years. 84
children, among them 44 verified asthma group and 46 control
group. Respiratory status of the children was assessed using
questions from the ISAAC questionnaire, previously used
in Georgia. Initially, we describe the population in terms of
socio-demographic, personal, and environmental characteris-
tics, Based on the published evidence regarding potential risk
factors and availability of data, the following set of indepen-
dent variables was selected for the final adjusted model: age,
sex, residential area (urban/rural), family financial standing
(self-assessed as good or poor), parental education (secondary
or university/otherwise), pets at home (yes/no), dampness in
house (yes/no), type of fuel for heating (coal or wood/other),
exposure to farm animals (yes/no), exposure to tobacco smoke
at home (yes/no), history of asthma in mother or father (yes/
no), history of chronic bronchitis in mother or father (yes/no)
and history of any allergic disease in mother or father (yes/
no). Maternal stress (yes/no).

During assessment of quantitative indicators, we were calcu-
lating mean and standard deviation (Std). In case of quantitative
indicators reliability of differences between groups was deter-
mined by using student t criteria, when comparing we assessed
dispersion equation by Levene’s Test, selection of appropriate

t criteria was done after obtained results. Mean frequency (%)
was calculated for qualitative indicators, Differences between
groups was assessed by —c? criteria and by F (Fisher’s) precise
criteria. Correlations between factors were determined by Spear-
men’s rank correlation. The difference was thought to be reliable
when p<0.05, mathematical provision was performed with use of
software package SPSS22.

Results and their discussion. The results of the study are
consistent with the evidence that children with prematurity and
low birth weight (LBW - less than 2500) g are at an increased
risk of asthma.
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Fig. 1. Distribution of asthma according gestational age and
birth weights

Parental age affects some diseases. The distribution of asthma
according to the age of parents is given in the Table 1.

In the asthma group is relatively high the frequency of severe
stress. Asthma is a multifactoral disease, the development of
which depends on both genetic and environmental factors. The
Fig. 2 gives the asthma frequency assessment according to ge-
netic factors.
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Fig. 2. Evaluate of genetic factors (%) according asthma

In asthma group is relatively high both parental asthma.
Breastfeeding significantly determines child’s development, and
therefore promotes its effect on the development of asthma.The
average age of parents is low in the asthma group.

Table 1. Distribution of frequency of asthma according parent’s age

Without Asthma With Asthma
Mean N=44 Std. Dev. Mean N=40 Std. Dev
Mother’s age 32.20 5.255 33.97 5911 -1.45 0.1518
Father’s age 36.13 5.400 37.29 6.845 -0.84 0.4021
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Table 2. Evaluation of Maternity Factors According Asthma

Without asthma n=44 Asthma n=40
abs % abs % F p
Passive smoking 25 55.56 27 71.05 2.12 0.1495
Pregnancy morbidity 11 24.44 14 36.84 1.495 0.2249
Medications in pregnancy 20 44.44 8 21.05 3.90 0.0518
Maternal Stess 23 S51.11 22 57.89 0.37 0.5423
Medium stress 11 24.44 2 5.26 6.02 0.0163
Severe stress 0 0.00 16 42.11 31.94 0.0000
Drug addiction 0 0.00 1 2.63 1.19 0.2792
Contraceptives 4 8.89 2 5.26 0.40 *0.5309
Wanted pregnancy 44 97.78 33 86.84 3.75 0.0563
Active smoking 2 4.44 3 7.89 0.43 0.5163
Table 3. Breastfeeding frequency according the asthma
Without asthma n=44 Asthma n=40
abs % abs % F p
Any Breastfeeding 39 86.67 22 57.89 9.55 0.0027
Table 4. Correlates of asthma
Without asthma Asthma
n=44 n=40
abs % abs % F p
Family financial standing 29 64.44 14 36.84 6.64 0.0118
PrimaryEducation/M 20 44.44 26 68.42 4.97 0.0286
Primary Education/ F 21 46.67 27 71.05 522 0.0250
Working/Mother 33 73.33 12 31.58 17.10 0.0001
Working/Father 36 80.00 27 71.05 0.49 0.4839
Exposure to farm animals 13 28.89 9 23.68 0.28 0.5978
Pets at home 14 31.11 8 21.05 1.06 0.3068
Dampness in house 36 80.00 28 73.68 0.46 0.5010
Ethnicity 33 73.33 37 97.37 9.86 0.0024

Table 5. Influence of severe stress on uncontrolled asthma

N Severe Stress F p
Controlled asthma 30 21.42
9.18 0.0045

Uncontrolled asthma 10 70.00
Asthma in children were associated (p<0.05) with parental exposure to tobacco smoke, higher parental education and margin-
history of asthma, dampness in house, poor financial standing of ally with poor financial standing of family. Diagnosis of eczema
family. In addition asthma was related to coal/wood-based heat- depended on rural residence and marginally on parental history
ing whereas spastic bronchitis was associated with exposure to of asthma. Any allergy diagnosed in a child was associated with
tobacco smoke at home and lower parental education. Diagnosis parental asthma, lower economic standing, dampness in the house,

of hay fever in children was associated with parental asthma, and exposure to tobacco smoke at home.
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Severe maternal stress correlated to controlled asthma
(p=0.0045). Reliable positive correlation with asthma: Fre-
quency of wheezing <2 y - r=.685"; - p=0.000; Birth weight
<2500 - r=.232"; - p=0.035; Severe stress - r=.532""; - p=0.000;
«asthma history/Mother - r=.426""; - p=0.000; Hey fever/moth-
er - r=.245"; - p=0.026; allergy/mother r=.402""; - p=0.000;
Chronic bronchitis /mother - r=.447""; - p=0.000; asthma/father
- r=.425"; - p=0.000; Hey fever/Father - r=.245"; - p=0.026;
Allergy/father - r=.245"; - p=0.026; aczema/father - r=0.081;
- p=0.466; chronic bronchitis/father - r=.304""; - p=0.005;
primary educatin/mother - r=.240"; - p=0.029; primary edu-
cation/father - r=.246"; - p=0.025; Negative correlation: term
newborn- r=-.514""; - p=0.000; Breastfeeding - r=-.325""; -
p=0.003; moderate stress - r=-.263";- p=0.016; working parents
- r=-.418"; - p=0.000; financial income - r=-.275"; - p=0.012;
Reliable positive correlation with uncontrolled asthma: severe
stress- r=.538""; - p=0.000;

In conclusion, our results suggest intrauterine effects of
maternal factors during pregnancy on the presence of child-
hood asthma. Further studies are needed to explore underlying
biological mechanisms and the long term consequences.

The results of the study are showed, that premature children
and children with low birth weight are at an increased risk of
asthma, [16,17]. Previous studies have suggested that the de-
velopment of protective immune responses to microbes early in
life may reduce the likelihood of the development of allergies,
and as a result the development of asthma[18]. Breast milk
contains components protecting the infant against infections,
including factors that provide specific immunity, nonspecific
protective factors that inhibit the binding of bacterial patho-
gens and their toxins, and lipids that may disrupt enveloped
viruses[16,17].Breast milk contains cytokines and growth
factors that may play a role in modulating the development of
asthma by preventing sensitization to environmental allergens,
enhancing infant lung development and reducing susceptibility
to respiratory infections [19]. The role of breastfeeding as a
protective factor against asthma and atopic diseases, however,
continues to be controversial, with some studies showing a
negative effect of breastfeeding [20,21] and others showing
a protective association[22-24]. Risk factors that have been
identified include: genetic predisposition (family history of
asthma); perinatal factors (low birth weight, prematurity);
tobacco smoke[25-26]. We found an increased risk of current
asthma in children associated with a family history of asthma,
environmental factors and the results were statistically sig-
nificant. Maternal smoking during pregnancy increased the
occurrence of physician-diagnosed asthma during childhood
suggesting that the exposure to tobacco compromises the de-
velopment of the fetal lungs and as a result, an increased risk
of developing asthma[27,28].

Our main findings support previously reported positive
associations between maternal stress and childhood asthma
[29,30,31] In a study of the Generation R cohort, Guxens et
al. [30] found an association between maternal symptoms of
stress during pregnancy and maternal reports of wheezing
symptoms in the child’s first 6 years of life. This association
was seemingly independent of paternal anxiety/depression and
maternal anxiety/depression after delivery [30]. Results from
the Avon Longitudinal Study of Parents and Children further
showed that maternal symptoms of stress during pregnancy
were positively associated with maternal reports of children’s
asthma at age 7 years [30].
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SUMMARY

MATERNAL STRESS AND ENVIRONMENTAL RISK
FACTORS OF CHILDHOOD ASTHMA

'Bakhtadze T., 'Nemsadze K., 2Beridze V.

!David Tvildiani Medical University, Thilisi; *Batumi Shota
Rustaveli State University, Georgia

Asthma is a common disease with increasing prevalence both
in children and adults. WHO estimates that annually 15 mil-
lion disability-adjusted life-years are lost and 250,000 asthma
deaths are reported worldwide. Approximately 500,000 annual
hospitalizations are due to asthma. To study the Relationship
between environmental factors and childhood asthma has been

© GMN

studied. Maternal stress during pregnancy might affect fetal lung
development and subsequently predispose to childhood asthma.
The aim of the study was to assess the associations of ma-
ternal psychological stress during pregnancy and identify envi-
ronmental correlates of the conditions with childhood asthma.
Case-controlled retrospective study among 84 children, 6-8
yy. (among them 40 with verified asthma). We assessed maternal
risk — factors and environmental correlates by the questionnaire.
An increased risk of asthma was found in infants of pregnant
women with severe stress. Results of statistical analyses showed
reliable positive correlation with asthma: birth weight <2500
(r=.232; p=0.035); severe stress (r=.532; p=0.000); asthma his-
tory/mother (r=.426; p=0.000); allergy/mother (r=.402; p=0.000);
chronic bronchitis /mother (r=.447; p=0.000); asthma/father
(r=.425; p=0.000); allergy/father (r=.245; p=0.026); eczema/
father - (r=0.081; - p=0.466); chronic bronchitis/father (r=.304;
p=0.005); primary educatin/mother (r=.240; p=0.029); primary
education/father (r=.246; p=0.025); Negative correlation: term
newborn (r=-.514; p=0.000); breastfeeding (r=-.325; p=0.003);
moderate stress (r=-.263; p=0.016); working parents (r=-.418;
p=0.000); financial income of the family (r=-.275; p=0.012).
Our results suggest intrauterine effects of maternal factors
during pregnancy on the presence of childhood asthma. Mater-
nal severe stress during pregnancy can trigger of wheezing and
asthma of their child.

Keywords: childhood asthma, maternal stress, environmental
factors.

PE3IOME

MATEPUHCKHUN CTPECC U ®AKTOPHI PUCKA
OKPYKAIOIIEW CPEJBI B PA3BBUTUU ACTMBI ¥
JETEMR

"Baxranze T.1O., 'Hemcanze K.I1., 2bepuaze B./I.

IMeouyuncruti ynusepcumem um. J]. Teurnouanu, Tounucu,
2Bamymckuii 2ocyoapcmeennolii ynueepcumem um. . Py-
cmasenu, I py3us

BponxuanbHas acTMa SBIACTCS TII00aTbHON MPOOIEMOiA, KOTO-
past BCTpeyaeTcst BO BCeX BO3PACTHBIX Ipyrmnax. [I[peBaieHTHOCT
OpPOHXMABHOU aCTMbI YBEJIMYMBACTHCS BO MHOTHX CTpaHax. [1o
onenke BO3, exxeroiHo 1o npuuruHe HHBATUJAHOCTH TepsieTcs 15
MUJUTHOHOB JIET JKU3HH, 10 BceMy MupY dukcupyercs 250 000
cmepreit ot actmbl. [Ipumepno 500 000 rocniuranuzanuii B roa
CBsI3aHBI C acCTMOM. M3yueHa B3aMMOCBS3b MEXIy (hakTopaMu
OKpY>KaroIleHl Cpeibl U pa3BUTHEM aCTMBI y ieTei. MaTepuHCKHii
CTpecc BO BpeMsi OEpPEMEHHOCTH YaCTO BIMSIET Ha PA3BUTHE JIbI-
XaTeJIbHOM CHCTEMbI SMOPHOHA U KaK CIICICTBHUE BOSHUKHOBCHUE
acTMbI y peOCHKa.

[enbro viccnenoBaHUs IBIIACH OICHKA B3aUMOCBSI3H ICHXO0JI0-
TMYECKOT0 CTPecca MaTepu BO BpeMsi OepeMEHHOCTH U (paKTOpOB
OKPYKAaIOIIEeH CPebl C Pa3BUTHEM aCTMBI Y JICTCH.

[poBeneHo KOHTPOIUPYEMOE PETPOCTIEKTHBHOE UCCIIE/IOBAaHNE
84 nereii B Bo3pacre 6-8 net, n3 Hux 40 nerei ¢ moaTBepkKIeHHON
acT™oii. C MOMOIIbIO BOIPOCHUKOB OIICHUBAIHCH MAaTCPHHCKUE
(haKTOpBI PHUCKA M B3AUMOCBSI3b C OKPY)KAIOIIEH CPeIoi.

B pesynbrare uccienoBaHus BbISBICH PUCK Pa3BUTHUS aCTMbI
y JeTeit OT MaTepeii ¢ BBICOKMM YPOBHEM CTpecca. YCTaHOBJICHA
MOJIOXKUTEITbHAS KOPPEISAIIMOHHAS CBA3b PA3BUTHS ICTCKOM aCTMbI
CO CIICAYIOMUMHE (paKTOpaMu: HU3KHIA BeC pu pokaeHun <2500
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r (=232, p=0.035); cTpecc npu 6epemennoctu (=532, p=0.000);
actMa (r=426, p=0.000) u anneprus y marepu (=402, p=0.000);
Takxke XpoHndeckuid Opouxur (=447, p=0.000); actma y otua
(r=425, p=0.000) u ameprus y otua (r=245, p=0.026); sxzema
(r=0.081, p=0.081) u xpormnueckuit 6ponxur y orua (r=304,
p=0.005); HU3KHMIl ypoBeHb oOpa3oBanus y marepu (r=240;
p=0.029) u y otua (r=246; p=0.025).
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LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

CaoeBpemeHHble poabl (r=514, p=0.000); KopmieHHE TPYIbIO
(r=325, p=0.003); poaurennckas 3anstocts (=418, p=0.000);
(unancoBoe obecrieueHre ceMbr (1=275; p=0.012) BbIABIIN OT-
PULIATENBHYI0 KOPPEIIILIMOHHYO CBSA3b C PA3BUTHEM ACTMBI y ACTEH.

Takum 00pa3oM, MEPEHECCHHBIH MaTephio BO BpeMs Oepe-
MEHHOCTHU CTPECC ABJIACTCA CMHbHeﬁmHM TPUTTEPOM PA3BUTUA
JIETCKON aCTMBI.
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CYTOKINES PROFILE AND ITS CONNECTION WITH DISEASE SEVERITY
IN COMMUNITY-ACQUIRED PEDIATRIC PNEUMONIA

3Kapanadze N., 'Pantsulaia I. 2Chkhaidze I.

V1. Bakhutashvili Institute of Medical Biotechnology, Tbilisi State Medical University;
’M. lashvili Central Children Hospital, Thilisi; °G. Zhvania Pediatric Clinic. Thilisi, Georgia

Community-acquired pneumonia (CAP) is an acute infection,
which cause of high mortality among children below 5 years of
age and is responsible for nearly one million deaths annually in
this population [1,2]. The World Health Organization (WHO)
estimates that the vast majority (over 95%) of the estimated 156
million pneumonia episodes occurring each year among young
children takes place in developing countries and combined with
diarrhea claimed the lives of more than 1.7 million [3,4]. The
discovery causal agent of pneumonia is essential to guarantee
the most effective therapy and is pivotal to the development of
therapeutic and preventive strategies. However, determining
the etiology of pneumonia is still a challenge due to the relative
inaccessibility of infected tissue and the difficulty in obtaining
non-contaminated samples of the upper airway.

The potential pathogenic causes of CAP are varied, but often
include Streptococcus pneumonia and Mycoplasma, according
to research from many domestic and foreign scholars. Because
it lacked a suitable means of detection, the position of the CAP
virus had always been overlooked [5,6]. The Pneumonia Etiology
Research for Child Health (PERCH) Project refers that H. influen-
zae and S. pneumoniae are the main causes of fatal pneumonia in
children [7]. Viruses are a more common cause in small children.
RSV is the most common viral pathogen responsible for pneumo-
nia in children younger than five years, but adenovirus and hMPV
was detected more commonly in children 5 years of age, than in
younger children [8]. Clinical data suggest mixed infections are
related to a higher severity of inflammatory disease - especially
in secondary pneumococcal infection following influenza virus
(IAV) infection - and mixed infection represents a relevant risk
factor for pediatric intensive care hospitalization [9].

In spite of the causing agent (viral or bacterial infection) CAP
severity is depend on an impairment of host defenses. In the typical
scenario pneumonia follows an upper respiratory tract illness that
permits invasion of the lower respiratory tract by pathogens that
trigger the immune response and induce acute inflammation. The
lower respiratory tract air spaces fill with white blood cells, fluid
and cellular debris, which therefore reduces lung compliance,
increases resistance, obstructs smaller airways and may result
in collapse of distal air spaces and altered ventilation-perfusion
relationships [10].

While the initial inflammatory response has a protective role,
excessive or uncontrolled inflammation may result in deleterious
consequences for the host [11]. An association between exagger-
ated systemic inflammatory responses (i.e., “cytokine storm”)
with poor clinical outcomes has been established by several in-
vestigators [12,13] and it is generally agreed that failure to control
excessive inflammation may lead to organ damage and a higher
mortality risk [14]. For example, circulating levels of TNF, Inter-
leukin (IL)-1, IL-6, IL-8, IL-12 and interferon-gamma (IFN-y) are
found in patients with CAP. The cytokines IL-1, TNF and IL-6
are important for the acute phase response, while modulation of
inflammatory responses of the airways is related to the expression
of the anti-inflammatory cytokines, IL-10 and IL-4 [15]. However,
the results are inconsistent and their real efficacy so far remains
controversial [16,17]. While the reasons for the discrepancies
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are not clear, it has been suggested that although only a subset of
CAP patients may actually benefit from corticosteroid use (those
with the most severe inflammation), most studies have enrolled
patients without consideration of their inflammatory status [18].

Based on above mentioned in the present study relationship
between the CAP patients with various stages of severity and
cytokines levels were investigated as well as their potential role
as biomarker of severity was assessed.

Material and methods. This study was carried out at Iashvili
Pediatric clinic a pediatric department of Tbilisi State Medical
University, Tbilisi, Georgia in 2013- 2014. All procedures were
conducted in accordance with the ethical principles of Helsinki
Declaration and were approved by the Ethics Committee of Tbilisi
State Medical University. Patients were enrolled in study after
written informed consent had been obtained from their parents
or guardians. CAP was defined as the presence of fever, acute
respiratory symptoms (cough, tachypnoea and difficult breathing)
or both, plus at least one of the following signs: lower chest wall
in drawing, nasal flaring, grunting (in young infants) according to
World Health Organization and the British Thoracic Society [19].

Detailed information regarding children’s demographics,
clinical history and the characteristics of the disease were
collected together with a blood sample for the evaluation of
laboratory variables, including whole blood cell counts. The
identification of etiology microorganisms and susceptibility
testing were performed according to standard methods [20].
Cases in which no specific etiologic agent was isolated or
identified were classified as CAP of unknown etiology. The
control group of healthy children aged from 1-14 years with
no clinical signs was considered.

Serum specimen. 10ml blood samples were collected on the
first and fifth day of the treatment. Venous blood was collected
using sterile tubes. The serum was separated by centrifugation
at 300 x g for 15 min and stored frozen at -80°C until assayed.

Cytokine measurements. The concentrations of pro- and anti-
inflammatory cytokines (IL-8, IL-10, interferon (IFN)-y, tumor
necrosis factor (TNF)-a) were determined using ELISA Kkits
(ebiosciences, USA) according to the manufacturer’s instructions.
All assays were run in duplicate, and the mean value was used
for statistical analysis.

Statistical analysis and graphs were performed using GraphPad
Prism 5.0 (GraphPad Software, La Jolla, CA). Data distribution
was analyzed using the Pearson omnibus normality test. Due to a
non-normal distribution of cytokine data, statistical comparisons
between the groups were performed using the Wilcoxon-Mann-
Whitney test. Unpaired t-tests were used to compare normally-
distributed data.

Results and their discussion. The 62 patients with CAP
pneumonia were enrolled (38 - boys, 24 — girls). The descriptive
statistics analysis were shown that exclusive breastfeeding cases
were more in boys (52.53%), than in girls (29.16%) (Table 1).
However, more recurrent morbidity with upper respiratory tract
infections were revealed in the girls than in boys. As regards, CAP
severity clinical characteristics: high temperature (>38.5); low
saturation (<92%), unable to feed and necessity of hospitaliza-
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Table 1. Descriptive statistics of studied patients according to the gender

Gender Male (n=38) Female (n=24)
Birth weight (gram) 3203+680 3174+683
Age 0-5 years 29(76.31%)+0.993 19(79.16%)£0.999
Exclusive breastfeeding 20(52.63%)+0.993 7(29.16%)+ 0.990

Frequent morbidity with respiratory tract infections

18 (47.36%)+ 0.501

15 (62.5%)+0.501

Parental smoking

31(81.57%)+0.521

22(91.66%)+10.87

Unilateral pneumonia on the chest x-ray

23(95.83%)+0.24

35(92.10%)40.249

Temperature >38.5

26 (68.42%) = 0.449

19 (79.16%)+0.445

Pleural effusion or pleural reaction

10 (28.57%) +0.433

5(20.83%)+0.427

Sp02 <92

13 (34.21%)+0.495

10 (41.66%)+0.487

Unable to feed

19(50%)+0.526

15(62.5%)+0.525

Hospitalization in NICU

5 (13.5%)+0.371

4(16,66%)+0.386

Duration of hospitalization > 10 day

8(21.05%)+0.744

3(12.5%) +£0.739

Bacterial pneumonia

22 (57.89%)40.99

20 (83.33%+1.029)

tachypnea

37(97.36%)+0.246

21 (87.5%) +0.248

cyanosis

17(44.73%+0.498

10 (41.66%)+0.497

grunting respiration

9(23.68%)+0.477

6(25.00%)+0.444

Participating breathing muscles during breathing

27(71.05%)+0.453

17(70.83%)+0.489

Table 2. Cytokine levels (mean+SD) in all studied patients on 1 and 5 days after hospitalization

Parameters Healthy Patients (1 day) Patients (5 day) P
IL-8 (pg/ml) 6.800+1.492 87.79+ 109.17 43.50+79.65 <0.001
IL-10 (pg/ml) 2.854+1.470 11.05+6.35 7.17+0.84 <0.001
TNF-alfa (pg/ml) 3.128+1.257 11.79+28.89 5.42+2.43 <0.001
IFN gamma (pg/ml) 1.486+0.657 24.814+24.81 12.95+5.33 <0.001

Table 3. Cytokines levels in patients on 1 and 5 days after hospitalization according to genders

Cvtok (pg/ml) mean+SD
okines m
y Pg Male Female
1L-8 I day 85.23 £ 108.72 91.83 +108.19
V day 58.11+79.248 18.09 + 82.88
IL-10 I day 11.02 £16.167 11.08 £ 6.38
V day 6.78 £26.46 7.65+18.38
TNF oI day 8.77+£31.52 16.56 £ 28.99
V day 5.98+26.16 472 +£27.74
INF y I day 31.32+51.18 22.64 £ 55.65
V day 12.59 £ 23.91 13.40 £ 25.59

tion more commonly in girls, than in boys (Table 1). However, in
boys tachypnea, as well as complicated pneumonia (pleural effu-
sion or pleural reaction), longer duration of hospitalization (>10
days) were frequently. Cases with cyanosis, grunting respiration,
participating breathing muscles during breath was equal in both
genders. Also, in girls were incidence of bacterial pneumonia
more than in boys.

At the next step the cytokine concentration were analyzed. The
cytokine levels were significantly increased in patient compared
to healthy peers and do not returned to normal value fifth days
after the hospitalization (p<0.01, Table 2).

Additionally, cytokines values have been examined according
to genders (Table 3). On the first day of hospitalization levels of
pro inflammatory cytokines (IL-8 and TNF-alfa) were higher in
girls, than in the boys, but no difference was seen for IL-10. Vice
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versa, IFN-gamma concentrations were elevated in boys than in
girls. Cytokines level decreased significantly at 5 day after hos-
pitalization, but not return to normal levels (Table 3, p<0.001). It
is notable that IL-8 value stayed significantly higher only in boys
whereas in girls their concentration was diminished.

For identification, the relationship between cytokines values
and severity signs of pneumonia all patients were divided into
two groups: existence or absence clinical severity signs. As
seen from Table 4, Cyanotic patients had low IL-8, IL-10 and
TNF-a levels, but statistically significant difference not achieved
(p>0.05). Grunting patients had high TNF-a level and low IL-8
level. Patients with tachypnea have significantly high IL-8 than
patients without this sign (p>0.01). Unexpectedly, patients on
artificial ventilation had significantly low levels of IL-8, whereas
TNF-0, IL-10, INF-gamma were increased (Table 4, p> 0.05).
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Table.4 Pneumonia severity clinical symptoms and cytokine levels in studied group

Median (p25-p75), NS — not significant
IL-8 (pg/ml) IL-10 (pg/ml) TNF-a (pg/ml) IFN (pg/ml)
Cyir:)"s’s 7765410734 9.85+3.57 1.276+36.53 1.983+11.72
yes 1.009+112.13 1.25+8.56 1.05+14.48 3.12+34.46
NS NS NS NS
grunting respiration
no 8.304+104.49 1.135+6.975 1.344+ 33.039 2.227+14.366
yes 1.026+125.43 1.007+£3.777 6.640+3.522 3.272+43.756
NS NS NS NS
Tac}:fopnea 2.131£159.91 1.194+4.978 1.366+9.566 1.824+4.617
7.914+101.14 1.098+6.460 1.166+29.801 2.525+25.578
yes p>0.01 p>0.01 p>0.01 p>0.01
Participating breathing muscles . ; ) .
during breathing
no 7.083+111.88 1.307+9.011 8.716 £7.479 2.703+14.295
yes 9.472+108.56 1.021+4.754 1.305+34.004 2.389+28.095
NS NS NS NS
Artificial ventilation of lungs
no 8.432+108.06 1.118+6.513 1.220+29.839 2.228+14.335
yes 1.380+129.858 9.114+2.745 5.792+1.551 6.129+81.922
NS NS NS NS
0
Spoz;gsz vono 9.071%106.18 1.25147.388 1.524436.072 2.232413.138
8.283+116.31 8.560+2.550 5.945+3.136 2.900+37.133
p>0.05 P<0.01 P<0.05 NS
Pleural effusion no 7.270+105.03 1.112+6.919 1.337+£33.066 2.526+27.528
yes 1.350+111.89 1.079+4.250 6.850+3.100 2.336+13.733
P<0.01 NS NS NS

We also found that IL-10 (P<0.01) and TNF-a (P<0.05) levels
were statistical differ between groups with Sao2> 92% and <
Sa02-92% (Table 4). As regards, patients with pleural effusion
IL-8 was significantly lower, than without effusion (Table 4,
P<0.05).

Recently, the number of patients with severe and complicated
community-acquired pneumonia increase drastically [21, 22].
Many studies demonstrated association among cytokines systemic
and local levels with early mortality in case of CAP [23 - 25] and
relation to severity of pulmonary inflammatory process [26 - 28],
however the results are incompatible [25, 29]. Therefore, the main
aim of the present study was determine the possible link between
cytokines’ levels and various severity rates of pneumonia as well
as clinical parameters.

As seen from results the patients with community-acquired
pneumonia on the first and fifth day of the treatment had sig-
nificantly higher cytokine concentrations (IFN-g, TNF-a, IL-8,
IL-10), than in the healthy age matched individuals (p<0.01).
Our outcome is agree with previous works which shown, that
during clinical signs of severity (cyanosis, grunting respiration,
tachypnea, participating breathing muscles during breathing,
Sp02<92%, need artificial ventilation of lungs) statistically sig-
nificant associated high cytokines concentrations [29, 30]. For
example, grunting patients had significantly high primary and
secondary level of TNF-a (p>0.05) compared to non grunting
patients; patients with low saturation (Sp02<92%) had signifi-
cantly elevated TNF-a and IL -10 level (p<0.05), as well as high
secondary il-8 concentrations [31]. Bacci & Leme (2015) showed
that in adult patients higher admission levels of il-6 and TNF-a
were related to greater likelihood of early death and mortality,
necessity of invasive mechanical ventilation, and AKI [25]. Our
© GMN

outcomes partially agree with Haugen and coauthors (2015),
which shown that children with low saturation had significantly
higher concentrations of TNF-a (p = 0.018) than children with
high saturation, but only IL-5 and G-CSF remained significant
when adjusting for age in linear regressions [32].

The chemokine IL-8 was also significantly elevated in the
group with severe pneumonia. Its level was significantly high at
the admission in patients with clinical signs of severity cyanosis,
tachypnea, participating breathing muscles during breathing) and
fifth day in patients with SpO2 < 90% and was associated with
longer hospitalization (more>10 days, p<0.01). At the same time
other cytokines (IL-10, IFN-gamma) were statistically signifi-
cantly reduced on the 5th day of treatment (p<0.01).

Pleural effusions are one of severity sign patients with pneumo-
nia. We found that patients with pleural effusion had significantly
low level IL-8 (P<0.01). Simultaneously after 5 days of treatment
il-8 concentration remains significantly elevated in group with
pleural effusion (p>0.05). Saadet et al (2005) showed contradic-
tory results, IL-8 levels in the exudates group were reported to
be 28 times higher, than those found in the transuded group [33].
Moreover, Utineetal (2005) suggest that [IL-8 might be used as an
alternative marker for discriminating between CPEs and UPEs in
pediatric parapneumonic effusions [34].

We found that patients with mechanical ventilation groups had
significantly high IL-10, TNF-an IFN-g, than persons which no
need ventilation. Dieu at all (2017) evaluated cytokines levels in
children with severe pneumonia who required ventilatory support.
Patients with severe pneumonia had significantly increased serum
interleukin (IL)-6, IL-8, and granulocyte/macrophage colony
stimulating factor concentrations compared with controls. [35]

We don’t found difference in IL-10 level among severe and very
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severe groups. IL-10 -effects can significantly vary depending
on the infecting bacterium: while the production of IL-10 might
favor host survival in some cases. It may also result harmful for
the host in other circumstances [36]. IL-6:1L-10 serum levels
ratio discriminated severe pneumonia cases at admission, and
persistence of infection in the third day of antibiotic therapy, with
positive predictive values of 93% and 89%, respectively. The
balance between IL-6 and IL-10 serum levels showed to be a
more discriminative marker for severity definition and evaluation
of recovery in patients with pneumonia [15].In our study IL-10
level was significantly high in patients with low saturation. But
its level at the 5™ day treatment decreased significantly and don’t
correlated pneumonia severity signs.

In conclusion our results have shown that systemic cytokines
levels are increased in CAP patient and IL-10, TNF, IL-8 can be
used as markers of pneumonia severity signs. However more
studies are needed for prior to routine apply this cytokines as
markers of severity and prognosis.
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SUMMARY

CYTOKINES PROFILE AND ITS CONNECTION WITH
DISEASE SEVERITY IN COMMUNITY-ACQUIRED PE-
DIATRIC PNEUMONIA

3Kapanadze N., 'Pantsulaia I. 2Chkhaidze 1.

V1. Bakhutashvili Institute of Medical Biotechnology, Tbhilisi
State Medical University, °M. lashvili Central Children Hospital,
Thilisi; °G. Zhvania Pediatric Clinic. Thilisi, Georgia

Community-acquired pneumonia is (CAP) associated with se-
rious complications and is the leading cause of death in children.
Severity of CAP is depend on an impairment of host defenses.
Persistent and toxic inflammation directs to an excessively pro-
inflammatory cytokine production, neutrophil hyper-respon-
siveness, and dysregulation of lung neutrophil apoptosis, which
results in lung injury and poor patient outcomes. However, the
correlation between increased cytokine levels and clinical out-
come in children remains unclear. The main aim of present work
was evaluation the potential association serum cytokine levels
with complications and severity of pneumonia and identification
marker for earlier diagnosis of pneumonia complications.

For this purposes, 62 children admitted to Iashvili Central Chil-
dren Hospital during 2013-2014, Tbilisi, Georgia, were inves-
tigated. The study was approved by the Ethics Committee of the
Thilisi State Medical University and written informed consent was
obtained from the parents/legal guardians of all study participants.
Control group consisted of 10 healthy age matched individuals. All
samples (serum, urine, sputum, nasopharyngeal swabs) were ana-
lyzed for the presence of respiratory viruses and/or bacterial patho-
gens. The serum cytokines (IFN-gamma, TNF-alfa, IL-8, IL-10)
levels were determined by enzyme-linked immunosorbent assay
(ELISA) on the first and fifth day of hospitalization.

The patients with community-acquired pneumonia on the first
and fifth day of the treatment had significantly higher cytokine
concentrations (IFN-g, TNF-a, IL-8, IL-10) than age matched
individuals (p<0.01). Moreover, IL-10 and TNF-a (p<0.05)
levels were statistical differ between groups with high and low
saturation, However, patients with pleural effusion have signifi-
cantly lower circulating IL- 8, than without effusion.

Based on our results, circulatory cytokines (IL-10, TNF, IL-
8) were elevated in CAP patient and can be used as markers
of pneumonia severity signs (saturation, pleural effusion etc).
However more studies are needed for before using cytokines as
indicator of disease prognosis.

Keywords: circulatory cytokines, pneumonia, identification
marker.

© GMN

PE3IOME

LHUTOKHUHOBBII NPO®UJIb Y JETE C BHEBOJIb-
HUYHOM MHEBMOHHWEN U YIO CBS3b C TSAKE-
CTbIO 3ABOJIEBAHUS

Kananansze H.I'., Ilannynas U.x., Uxanaze U.T.

"Tounuccruii 2ocyoapcmeentoiii MeOUYUHCKULL YHUGEPCUMeN,
Hncmumym meouyurckou buomexronozuu um. B. baxymaweunu;
’[Jenmpansuwiii demckuii 20cnumans um. M. Hawesunu, Tounucu,
Sleouampuueckas knunuxa um. I Keanus, Tounucu, I pysus

Llenpro nccenoBaHms SBUIACH OLICHKA B3aMMOCBSI3H KOHIICH-
TPAIMU IUTOKUHOB C TSDKECTHIO BHEOONPHUIHOMN ITHEBMOHHH H
BBIIBIICHHE MApKepOB ATl paHHEH JMArHOCTHUKH OCIOKHEHHH
ITHEBMOHUH.

B 2013-2014 rr. B LleHTpasibHOM IETCKOM TOCIHTaie UM. M.
Mamsum obcnenoBano 62 ManmeHTa ¢ AHarHO30M ITHEBMOHHSI.
HWccnenoBanne yrBepskaeHo Komurerom mo stuke TOmmicckoro
TOCYJJapCTBEHHOTO MEMIIMHCKOTO yHUBepcutera. OT pomureneit
BCEX YYaCTHHKOB HICCIIEJOBAHUS TIOTydIEeHO MHCEMEHHOE HH(OP-
MHPOBAHHOE COITIACHE Ha yJacTHe B MccieoBanue. KoHTponbHas
rpynmna BriIodanga 10 3m0poBsix neteil. OnpeneneHne ypoBHs
mutoknHOB (IFN-ramma, TNF-ambda, IL-8, IL-10) B ceiBOpoTKe
MPOBOJMIOCH ¢ MPHUMEHEHHEM MMMYHO(GEPMEHTHOTO aHaIn3a
(MDA) Ha mepBbIif ¥ TATHIA THA JTedeHust. OOpasbl MOKPOTHI 1
KPOBb HCCIIEIOBAIIICH C HCTIONB30BaHIeM KpuTepreB MHctntyTa
KITMHIYIECKUX 1 JA00PaTOPHBIX CTAHIAPTOB MOCPEIICTBOM MYIIBTH-
TUIEKCHOMN TMOJMMEpa3HON LEMHON peakliy B PealbHOM BpEeMEHH
JUTS BBISIBIICHHS BUPYCHBIX HH(eKIHiA. [1arieHTs! ¢ BHEOOTEHUYHON
ITHEBMOHMEH Ha NIEPBbIN U IIATHIN JTHU JICUCHUs] UMEJIH 3HAUUTEIbHO
Oonee BbIcokne KoHIeHTpanyun uToknHoB (MDPH-1, TNF-a, IL-8,
IL-10), gem 3n0poBsie aetu (p<0,01). [Tokazaremn IL-10 u TNF-a
(p<0,05) crarrcTHYECKN 3HAYMMO PA3THYAINCh Y TTAIEHTOB C BBI-
COKHM W HI3KIM ypOBHEM caTyparui. [ [anieHTs! ¢ mieBpaabHbBIM
BBIIIOTOM MMENH Ooiee HU3KUH UPKYIUPYIONHi ypoBeHb 1L-8 B
CPaBHEHHUH C MallMeHTaMH Oe3 BBITOTA.

Ha ocHOBaHUM pe3ynbTaToB NMPOBEAECHHOTO HCCIEOBAHHS
BBISBJICHO, YTO y MAIMEHTOB C BHEOOIHHUYHONW MHEBMOHHEH
mupkymupyromue tutokuHbl (IL-10, TNF, IL-8) yBenndensr u
MOTYT HCHOJIB30BaThCS B KAUECTBE MapKePOB JUIS OTPEICTCHHS
TSDKECTH THEBMOHUH.
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CPABHUTEJIbHASI OLIEHKA JJMHAMWYECKOW BUOMEXAHUYECKOW COBMECTUMOCTH
CUHTETUYECKHUX COCYAUCTBIX MPOTE30B IN VITRO, EX VIVO H IN VIVO

op:xoamanu LI T. amennnnnkos C.B. eneseB A.Jl., “Tenuypun T.X., 'Toponkos A.1O. 'Bokepust JI.A.
1%Kop I.T., ’Kp C.B., A ., *Tenuypun T.X., 'Top A.1O. 'Bokepus JI.A

'\@OI'BY Hayuonanshwiil MeOUYUHCKUL UCCICO08AMENbCKULL YeHmp cepOeyuno-cocyoucmoil xupypeuu um. A.H. Bakynesa, Mockea,
YHHUL] «Kypuamosckuii uncmumymy, Mockea, Poccus

Ha ocHoBanun mpeapIAyIuX SKCIEPHMEHTAIBHbBIX HCCIEN0-
BaHM# [5,19] mokaszaHo, 4TO ynpyrocTs CTEHKH aOpPTHI BJONb €€
JUTHHBI TIEPEMEHHA, U I3MEHSIETCsl TAKMM 00pa3oM, UTO MO3BOJISIET
B TEYEHHE BCETO CEPJEUHOr0 LUKIJIA TMOAAEPKUBATh JHHAMHUUE-
CKYIO KOH(HMT'YpaIHIO IPOTOYHOTO KaHala, YA0BIETBOPSIOLLYIO
YCIIOBHSAM CaMOOPTaHU3AIMN U TOJIepKaHUs cMepueoOpa3Hoil
CTPYKTYPHI TOTOKA KPOBH.

OO0napy>keHHasi 3aKOHOMEPHOCTh CTAaBUT HOBBIE 3aJjaud B
001IacTH 3aMeNeHHs apTePHANIbHBIX COCYI0B CHHTETHUECKUMHU
MIPOTE3aMH, TOCKOJIBKY CYIIECTBYIOIIHE MOJETH OTIINYAIOTCS MO
CBOMM MEXaHW4ECKHM CBOMCTBAaM OT €CTECTBEHHOT'O apTepualb-
HOTo cocyaa. MexaHn4eckoe HeCOOTBETCTBHE MPOTE3a U OTPE3KA
6MOTOTHUECKOTO COCYy/la HApyIIaeT JUHAMUYECKHH KOHTHHYYM
MIPOTOYHOTO KaHaja coCy/a, MPUBOAS K HAPYLIEHHIO CTPYKTYPBI
MOTPAaHUYHOTO CJI0s, U3MEHEHUIO MOl CKOPOCTEN U JAaBIECHUH
B TMIPOCBETE COCY/A, YTO, B CBOIO OYEPE/Ib, HEN30€XKHO COMPOBO-
KJTAETCSI TTOBBIIIEHHEM THUAPOJMHAMUYECKOTO COMPOTHBICHHS
U yBEIMYMBAET PHUCKH aKTHBAIMM OMOIOTMUYECKU aKTHBHBIX
KOMITOHEHTOB KPOBH U COCYAMCTOIH CTEHKH, TPOMO00Opa30BaHus
nnu runeprnasuu [7,10,12,17].

WneanbHbIll CHHTETHYECKUI MPOTE3, KpOME CBOICTB TpoMOO-
PE3UCTEHTHOCTH, HETIPOHUIIAEMOCTH JUTSI KPOBH M CIIOCOOHOCTHU K
npopactanuo [13,16,18], nomkeH oOnagare cBolicTBaMH OnomMexa-
HHMYECKON COBMECTUMOCTH JUTSI TOAAEPKAHUSI aJIeKBAaTHBIX yCIIOBUI
TEUeHHs 1 MUHUMU3ALMH NIepTypOaInii B MOTOKE KPOBH.
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Ha cerogusamuuii 1eHb H3BECTHO ¥ MPUMEHSIOTCS HECKOIBKO
TEXHOJOTHI M3rOTOBIEHUS MPOTE30B KPOBEHOCHBIX COCYJOB
(IIKC) (mnerenune) [11,15]. MeTon 31eKTpOCHMHHUHTA O Cei
JIeHb SIBIsIETCSA OAHON U3 Hanboee MPOABUHYTHIX TEXHOIOTHIA,
MO3BOJISIONIEH pemnTh 3Ty npobnemy [9,14]. CyTh TeXHOIOTHI
COCTOHT B TOM, YTO ITOTMMEPHOE BOJIOKHO, (hOpMHUpYyEMOe B cOTLIe
U3 PacTBOPA MIIM PacIlyiaBa B 31E€KTPOCTATUIECKOM MarHUTHOM
WM TPaBUTALMOHHOM I10JIe, HAMAaThIBAETCA Ha Bpallaiomuiics
MaH/IpEH, 3aTeM TOCIEeI0BaTeTbHO HaMaThIBAEMbIE CIIOM CKJIIe-
UBAIOTCS IPYT C APYroM, oOpasysl aHU30TPONHYIO MOPHCTYIO
CTPYKTYpy. MexaHu4decKkre CBOWCTBa TpyOdaToro obpasua u3-
TOTOBJIEHHOTO T10 3TOH TEXHOIOTUH MOKHO ITHPOKO BAPLUPOBATD
KaK 3a CUET MCTIONB30BaHMS MaTepHaa pa3sHOH 3laCTUIHOCTH, TaK
¥ 3a cueT OpMUPOBAHHS CICI(HIHOI BOTOKHUCTON CTPYKTYPBI
MpoTe3a, 3aBUCAIIEH OT CKOPOCTH BpAIIEeHHs MPHHUMAIOIIETO
MaH/IpeHa U yIya HAMOTKH CHHTETHUECKOTO BOJIOKHA.

B nureparype He0CTaTOUHO JAHHBIX O MEXaHUYIECKUX CBOM-
ctBax cuHTeTnyeckux [IKC u meronax ux uccnenoBanus [6,8],
T.K. 1O ceif IeHb 0CTaeTCsI MaJIOM3yYeHHBIM BOIPOC O THAPOAU-
HaMHKe TI0TOKa B POCBETE apTePHUALHOTO COCy/a, a, TeM Ooree,
MaJio HH(GOPMALMHU O HETaTHBHBIX THAPOJMHAMUYECKUX MTOCTIE]-
CTBHUSIX MEXaHNYECKOTO HECOOTBETCTBUS OMOIOTNYECKHX COCY-
JIOB M CHHTETHYECKHUX TPOTE30B, YTO CBA3aHO C OTPAHUUEHHBIM
KOJINYECTBOM aJIEKBAaTHBIX METO/IOB OLIEHKH OMOMEXaHHYIECKUX
cBoiicTB cunTeTnueckux [1KC. JIedcTBUTENBHO, B HCTIBITAHUSX
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in vitro ycyioBust peajibHOro ()yHKIIHOHHPOBAHUS IIPOTE3a MpaK-
THUYECKU HE BOCIIPOM3BOANMBI, HCIIBITAHHUSI iN VIVO HE TT03BOJISIIOT
HPOU3BECTH HEOOXOAUMbIC U3MEPEHHUS U CICANUTD 33 JUHAMUKOM
IpoTE3a, 0COOCHHO, B IIEPBbIC JHU TOCIIe UMILIaHTAlMU. MexaHu-
YECKHe UCTIBITAHUSI TIPeJIaraeMble B ISHCTBYIOIIMX CTaHJapTax
[1-4] obnanaroT BceMH BBIILICTIEPSUUCICHHBIMHM HE0CTATKAMU.

B cBsi3u ¢ 3THM BO3HUKAET HEOOXOAMMOCTh pa3pabOTKH CH-
CTEMBbI METO/IOB OLICHKH OMOMEXaHUUECKHUX CBOMCTB COCYANCTBIX
UMIUTaHTATOB, ITO3BOJISIOIINX JOMOJHUTE U3BECTHBIC METOJBI
UCCIIeJOBAHMH Ha TPOMOOPE3UCTEHTHOCTh ¥ HMILUIAHTAIMOHHYIO
YCTOWYHMBOCTB, T.K. II0 CEH J€Hb B JIUTEPATYpEe 3TOMY BOIPOCY
yAEISeTCs HeI0CTaTOYHO BHUMAHHUS.

Lenpro JaHHOTO HCCIIEI0BAHNUS IBIJIOCH IPOBEACHIE MEXaHU-
YEeCKHUX UCIBITAHUH psjia IPOTE30B, 3aBEIOMO PA3INYALOILUXCS
10 CBOMM MEXaHMYECKUM CBOMCTBAM, H3TOTOBJICHHBIX 10 OJJHOM
U TOM K€ TEXHOJIOTHH.

MarepuaJ u MeToABI. VccrieoBaHus IPOBEICHBI HECKOIbKHU-
MU METOJAMHM: in Vifro, in vivo U IpejlaraéMbIM HAMU METOA0M
ex vivo. CpaBHHBAJINCh MEXY COOO0M pe3ysbTaThl, OTyYCHHbIC
pa3HBIMHM METOJaMHM, U 3TH CBOICTBA CO CBOMCTBAaMM HAaTUBHOMN
AO0PTHL.

B kauecTBe MCXOIHBIX MOJIMMEPOB, [UIsl U3TOTOBJICHHS TPYO-
YaThIX MaTPUKCOB BBIOPAHBI TPU MOJMMEPHBIE KOMIIO3HIUH,
OTJIMYAIOIIUECs 110 IACTUYHOCTH: nosimkanpoiaktod (I1KJI),
COMOJINMEPBl BUHUIHASHPTOPHIA C TeKCadTOPIPONUICHOM
(®-26 u CKD-26) u [onuyperan (I1Y).

B pamkax uccienoBanus n3rorosiaeHs 00opasiibl [TIKC mo tex-
HOJIOTMH IEKTpOCIMHHMHTA [20] ¢ TAKUM COCTaBOM IOJIMMEPHOM
KOMIIO3MIIMH 1 YCIIOBUSIMU (hOPMOBAHHMS IPOTE3a, YTOOBI yIIPyTHE
CBOWCTBA UX CTCHOK B (DM3HOJOTHUYCCKOM JHANa30He JaBICHUN
OBbLIM MaKCUMaJIbHO PHOJIMIKEHBI K CBOMCTBAM HATUBHBIX KPO-
BCHOCHBIX COCY/IOB, UCCJIC/IOBAHHBIX B paHee OITyOJIMKOBaHHBIX
paborax [5,19]. I3 BEIOpaHHBIX MaTE€pHUaIOB METOIOM AJIEKTPO-
CIIMHUHTA U3rotoBiieH psan npororunos [IKC, cymecrsenno
Pa3IUYAIOLIMXCS 110 JTACTUYHOCTH.

Tak Kak cTaHJapTHBIE METOJbl MEXaHHUECKUX HCIIBITAHHH
IPOTE30B HE MO3BOJIAIOT NMPOrHO3MPOBATH MIOBEACHUE MPOTE3a
10CJIe UMILIAHTALMH, TPOBEICHO KOMIUIEKCHOE CPaBHUTEIbHOE
HCCIIEI0BaHIE HECKOIBKUMH METOaMU. Takoi oaxo/ o3BOJINT
IIPOAEMOHCTPUPOBATh AJCKBATHOCTh MPEAIaraéMoro HOBOTO
Merona Mexannueckux ucnbltTanuii IIKC ex vivo n HarisaHo
IIPOJEMOHCTPUPOBATh HEIOCTATKH CYLIECTBYIOLIMX METOJOB
HCCIIEJOBaHHUS.

B pabote ncrnonb30BaHbl CISAYIONUE METObI:

1. Dnacromerpus nporotunos cunterndeckux IIKC, npose-
JICHHas Ha YHUBepcaJIbHOM ucnbiTaresibHOM Mamae INSTRON
5965 B 1ByX peKHMMax: OJHOKPATHOE PACTSIKEHHUE C IOCTOSTHHON
CKOPOCTBIO (PeXUM 1) M LMKINYECKUI PEeXXUM HArpy3KH (PexKuM
2, in vitro).

2. UcnblTanus Ha reMOAMHAMUYECKOM CTEHIE C IyJbC-
JYIUTMKATOPOM, TTOIKJIFOYEHHBIM K KPOBOTOKY IKCIIEPHMEHTAIIb-
HOTO KMBOTHOTO (€x Vivo).

3. Ucnbitanus in vivo uMmiutantupoBanublx [IKC B xponuue-
CKOM 3KCIIEPUMEHTE Ha )KUBOTHBIX (CBUHbS).

1. In Vitro

Mexannyeckue xapakrepuctuku obpasuos [IKC, uccneno-
BaJIM Ha 00pa3nax THUIMA «KOJbLO» MUPUHOK 10 MM, T.e. u3-
ydaJad MEXaHMYECKHE CBOMCTBA B paJlaJbHOM HalpaBlICHUH.
OO0pasIpl-KobIla CBOOOTHO 3aKPEIUISUIA Ha IHIHHIPUICCKUX
ornopax auamerpoMm 2 MM. MccnenoBanus npoBOIWIN B cpene
(docdarnoro Oydepa. B crity mpubOpHBIX OrpaHUYEHHI CKOPOCTh
ObLIa CyIIeCTBCHHO HIKE (usnonorndeckoii (200 %/mun). 1o
MOMEHTa HCHBITAHUH BCE OMOMMILIAHTBI CYTKU BBLICPIKUBAIIH
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B ¢ocharnom Oydepe npu 23 °C. YiaenbHble MEXaHHYECKHE
XapaKTePUCTUKU PACCUUTHIBAIIM, UCIIONb3Ys U3MEPEHHBIE JTNHEH-
HbIe pa3Mepbl. TonmuHy 00pa3sia onpeaeNsuid KaK yIBOSHHYIO
tomuuny crenku [TKC. HauanbHyto ainHy 00pasia ornpeessuin
KaK pacCcTOSHUE MEX1y LIEHTPaMu OIOp.

B pesynbrate ncnbiTanuii B pexxume 1 nomyueHs! KpUBbIe pac-
TSDKCHUS B KOOpIMHATaX Harpy3ka-nepemerienue. [is onpenene-
HHS Ha JIe(OPMAIIMOHHBIX KPUBBIX Y4acTKa, COOTBETCTBYIOIIETO
¢usnonornueckoit odnactu (40-320 MM pT.CT.), UX Tpeodpas3o-
BBIBAJIM K 3aBHCHMOCTH B KOOpJAMHATaX Harpys3ka — JaBJICHUE.
Ilepecuer Texyuiel Harpy3ku B JaBJICHHE ITPOM3BOAWIN C HC-
HoJIb30BaHUeM ypaBHeHus Jlammaca it TpyOoKk OecKOHeYHOU
JuinHbI [8]. B pesynbrare 3T0oro npeodpa3oBaHus onpenesuch
BEPXHUN M HWKHUH IIpelesbl Harpy30K, COOTBETCTBYIOLIUX
uHTepBay aAasieHui 80-120 MM PT.CT., KOTOpBIE B AajbHEHIIEM
MICIIOJIB30BAJIN B LIMKIMYECKUX UCTIBITAHUAX (PEKUM 2).

HccnenoBanus no pexumy 2 NPOBOLMIN IO Harpyske» c
IIOCTOSTHHOW CKOPOCTBIO IepeMeneHust 3axuma. Ooriee KoJu-
YeCTBO LIMKJIOB HAarpy3Ka-pasrpyska uis kaxaoro oopasua [TIKC
cocrasuiio 10000. 3a 3o BpeMs Bce UCCIIeIOBAaHHbIE TPOTOTHUIIBI
[NIKC mpuxommin K paBHOBECHOMY COCTOSIHUIO, IIPU KOTOPOM
IPHUPOCT IedopMarLvu IPpH MUKOBBIX Harpy3kax 3a 1000 nuxiion
He npebiman 0,1%. B xone TecTupoBaHus B HU3HOIOTHUECKOM
JIMara3oHe Harpys3ok, coorBeTcTByomux 80-160 MM pr.CcT., OT-
CJIC)KHMBAJIA U3MCHEHHE MTUKOBBIX Ae(opmanuii. Takum o6pasom,
KOHCYHBIM PE3YJIbTaTOM HHUKINYECKUX UCIBITAHUHN SIBIISIITUCH
«xBazupaBHoBecHbIey nedopmarun [IKC B obnacti pusnoso-
THYECKUX JTaBICHUMN.

2. Ex Vivo

Jlnis yuera BKJ1aja UMIIPErHaLMK CTPOMBI ITPOTE3a OEIKOBBIMU
U KJIETOYHBIMU DJIEMEHTAMH KPOBU B U3MCHCHUU YIPYro-sja-
ctuyeckux cBoiicTB IIKC B ycnoBusiX mylbCUPYIOIIETo [I0TOKA,
HaMM1 NPEAJIOKEH 3KCH€pl/IMeHTaHbeII\/'I MECTOA HCCJIICAOBAHHA
IIKC ex vivo Ha reMOAMHAMUYECKOM CTEHJIE C HCIIOIb30BaHUEM
yJIbC-AyIUIMKaTOpa.

CTeHJl COCTOST U3 MOCIIE0BATEIBHO COSAMHEHHBIX CHCTEM
(hopMHpOBaHUSI ITYIbCHPYIOIIETO KPOBOTOKA, OJIOKA PErUCTPALUH
U3MEHEHUS BHELIHETO AUaMeTpa IPoTe30B, O10Ka perucTpaliuu
U3MEHCHUS BHYTPUCOCYAUCTOTO AaBJICHUA U CUCTEMbI q)Ole/Ipo—
BaHMsI reMOIMHAMU4eckoro conportusienus (Puc. 1).
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Puc. 1 Cxema cemoounamuueckozo cmenoa

3a00p 1 BO3BpAT KPOBU OT IKCIEPUMEHTAILHOTO KUBOTHOTO
(CBUHBS) OCYIIECTBIISUIA Yepe3 ABYXITPOCBETHBIN IIEHTPAJIbHBIH
BeHO3HbII Katerep (14 Fr), ycTaHOBIECHHBIN B BepXHEH IOJION
BeHe. CpeHsist CKOpoCTh KpoBOoTOKa cocTapisuia 100 mur/mun. C
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HIOMOIIBIO TTYJIbC-AYTUTHKATOPA, TEXHUUECKHUE XapaKTePUCPUCTUKH
KOTOPOT'O OIPEIENICHBI 10 METOJJUKAaM, aTTeCTOBAHHBIM B COOTBET-
ctBun ['OCT 8.010-2013, nomy4anu KpUBYIO BHYTPUIPOTE3HOTO
JAaBJICHWs, MAaKCUMaJIbHO l'lpI/IGJTI/I)I(eHHle K (bld?)l/lOJ'lOl"l/l‘lCCKHM
NOKa3aTessiM (CKOPOCTh HapacTaHus! U CHYDKeHUsI aBiieHus ). [Tyt
IIHEBMOIIPUBO/A MYJIbCAYIUINKATOpA 00eCHeunBall IUKIMIECKOES
CO3IaHKE ITYJIbCUPYIOLLETO IaBJICHUS B THEBMOTHIPOAKKYMYIIITOpE
yactotoif 1 I'i. AMmmTyna naBnenus cocrapisiia 80-150 MM prT. T,
JUIMTENIBHOCTB UMITYJIbca AaBieHus - 0,5 . Vi3smepenus BHyTpuMa-
TUCTPAJIBHOTO JABJICHUS IIPOBOAMIIHMCH Yepe3 OOKOBBIC IOPTHI 10 U
nocie ydactka 3akperuieHus [TKC.

J1i1s u3MepeHust BHEIIHETo JMaMeTpa IPOTe30B HCII0Ib30BaIH
MeTos1 POTOPETHCTPAIINH C COXpAaHEHHEM 00pa3a 00bEKTa ChEMKH
B 30 MOMEHTax BpeMEHH OAHOro Iukia. Ou3nueckuil pazmep
noJst cbeMkH - 160x90 MM, TouHOCTH U3Mepenus - £0,038 M.
®doroperucTpanuio npoBoArIU ¢ HHTEpBaaoM 600 LUKIIOB (KaXx-
nele 10 MuHyT HccnenoBanus). O01ee KOJIUYECTBO LUKIIOB IS
kaxcoro oopasua [TKC cocrasuino 10000.

3. In Vivo

B BocbMu XPOHHUYCCKUX OKCIIEPUMEHTAX HA CBUHBAX (HOHOBOS-
penbie caMku opojsl «Jlanapac» Becom 45+5 Kr) ¢ UMILJIAHTH-
poBaHHbIMU B MH(papeHanbHbli oTaen aoptsl [IKC npoBoxuu
u3MepeHus paauanbHbIx pasmMepoB [IKC MeTonoM KOHTpacTHOM
anruorpaduu. Mcrnonp3oBann MOOMIEHYIO aHTHOTpadHIECKYIO
ycranoBky Ziehm Vision R (I'epmanus), kontpact Omnipaque
300 mr/mia. KonrtposbHast anruorpadust BEIOIHsIACH Cpasy
nocne ummiantauuu [1KC, a raxke Ha 5-¢ u 30-e¢ cyrku. W3-
MepeHbl 3HaueHust quamerpa [IKC B MOMEHTBI MaKCHMalIbHOTO
¥ MHUHHUMAJIBHOTO apTepHUaIbHOIO JIaBJICHHUs (B Uana3oHe ot 65
10 140 MM pT. CT.).

Bcee OKCIIEPUMEHTBI [IPOBOAUIIA B COOTBETCTBHH C TpeGOBaHI/Iﬂ—
mu 'OCT 33044-2014 «IIpunumiiel Haggexanien 1adoparopHoi
npaktukm»y (OECD Guide 1:1998, IDT).

Pe3yabTarsl M X 00cyxKIAeHHe. Pe3ynbmamul in vitro

B pesynbrare ucnsitanuit IIKC B pexume 1 nonydeH psag
KPUBBIX B KOOpAMHATAaX Harpyska-lepeMelieHne, KOTopbie
ObLTH MPeoOpa3oBaHbl B KPUBBIC JaBJICHHUE — Jc(opMalius.
HeCMOTpfl Ha TO, YTO MBI B CBOMX HMCCJICJOBAHUAX ITOCTApPAINCh
cosnath npororunsl [IKC cylmecTBeHHO pa3inuyaronmecs mno
2JIAaCTUYHOCTH, B TOM YHMCJIC MAaKCHUMAaJIbHO l'lpl/IGJ'lI/I)KeHH]:Ie K
3JIaCTUYECKUM CBOWCTBAM a0PThI, 10 pe3yJabTaTaM UCIBITAHUH
B pexuMe | 04eBUAHO, YTO BOCIIPOU3BECTH 3IaCTHUECKOE 110-
BEJICHUE a0PThl B (PU3NOJOTHUYSCKOM AHMAaNa3oHe HE yAaloCh.
Tunuyuble nepopMalMOHHbIE KPUBbIE B KOOPJAMHATAX JaB-
nenue — nedopmanus 1Jisi BCEX UCCIEA0BAaHHBIX TPOTOTHUIIOB
[IKC npexncrasneHsl Ha puc. 2.
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W3 puc. 2 Buano, yto nporotunsl [IKC-1 u I[IKC-2 moxHO uc-
KJIIOYUTH KaK MOJIHOCThIO HECOOTBETCTBYIOLIE MEXaHUIECKOMY
IIOBE/ICHUIO HATUBHOM AOPTHI.

[To pesynbraram uccienoBanHus B pexxume 1 Hanbosiee meperex-
TUBHBIMH MOXHO ObLJI0 ObI cuntarh 00pasiel [IKC-4 u TTKC-5,
IPOAEMOHCTPUPOBABLINE YIOBIETBOPUTEIBbHYIO JIACTUYHOCTD
¥ HauOoJbIIee COBMAJCHUE C TIOBEACHUEM HATHBHOW aoOpThI B
(hU3HOIOTHYECKOM THamna3oHe aaBacHuid. OIHAKO, OKOHYATETb-
HOE 3aKJIIOUYCHHUE BO3MOYKHO TOJIBKO I1OCJIC KOMITJIEKCHBIX HCCIIe-
JIOBAaHUH KaK B PEKUME 2, TaK U MOCJIC CTEHJAOBBIX UCIIBITAHUH
10 MyHKTY 2 (ex vivo).

Hecmotps Ha pesynbsrarsl ucnbsiTanuii oopasunos IIKC B pe-
JKUMe 1, Bce MPOTOTUIIBI UCIIBITaHbl B peskume 2. Huxe, Ha puc.
3 mpuBeICHA TUHYHAS KPUBAs M3MEHCHHUS MHUKOBBIX HATPY30K
B IIUKJIMYECKUX UCIIBITAHUSX «II0 HATPY3Ke» JJIsl OAHOTO U3 HC-
CJICZIOBAHHBIX MaTepHAaJIOB.
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Puc. 3. Tunuunviii pe3ynomam yukjaiudeckux ucnblmanuil 6
pedicume «no nazpyskey» oopazya INKC-6

U3 puc. 3 siBuTayeT, 4TO HAa HAYAJIBHOW CTA/IMU UCIIBITAHUI BHY-
TPeHHUH 1rameTp o0pasLa CyIIeCTBEHHO yBennunBaeTcs. OHaKo,
yxe nocie 2000 ¢ uctbiTanus (4to coorBercTByeT 2500 1uKIam)
pa3Mep UMIUIAHTaHTa CTAOWIM3UPYETCS 1 B IaJIbHEHIIIEM MEHSICTCSI
HE3Ha4YUTeNIbHO. Takoe oBeIeHuEe MOKHO MHTEPIPETUPOBATh Clie-
JIYIOILIMM 00pa3oM: MOCKOJIBKY MaTpUKC SBISIETCS BOJIOKHHUCTBIM
MaTepHasIoM CO cl1a0bIM B3aUMOZCHCTBIEM BOJIOKOH MEX Ly COOOi,
Ha HauaJIbHOM 9TaIle IPOUCXOIUT YMEHBIIICHHE yIJIa Pa30pPUEHTALINN
M PacHpsIMICHUE OTACNIbHBIX YYaCTKOB BOJIOKOH MEXKIY y3JIaMu
3aueruieHys. Bee 310 6e3 paspbiBa OTIENBbHBIX BOJIOKOH. BuiHo,
grto nocie 6000 ¢ ucnbitannii (7500 ukiioB) nedopmanust npu
IIMKOBBIX HAarpy3kax IpakTuuecku He m3mensiercs (meHee 0,1% Ha
1000 tuKII0B). DTO COCTOSIHUE MOXKHO pacCMaTpPUBATh KaK OlIM3Koe
K PaBHOBECHOMY B YCJIOBHSIX 3TOTO THUIIA MCIIbITaHUs. [10100HbIe
KpHBBIE MOJTy4eHBI 1151 BceX u3rotopieHHbIx [TKC.

[Tocne 00paboTKM MOTYUEHHBIX KPUBBIX ONpEe/ICHbI U3MEHE-
Hust quametpoB npototunos ITKC npu makcumansaoM (160 Mm
PT.CT.) U MUHUMaIbHOM (80 MM PT.CT.) UCIIBITATENbHBIX JaBIIe-
HusX. [TomydeHHble pe3ynbTraTel 06pabOTaHbl B COOTBETCTBUH C
pexomenpamusmu 'OCT 31618.1-2012 u TOCT P UCO 7198-
2013 (paccunTaHa MOAATIMBOCTb MCCIEAYEMbIX NPOTOTUIIOB
[IKC). PesynbraTsl npeacraBieHbl Ha puc. 4.

BuzHo, 4TO MO mMapamerpy W3MEHEeHHUs 1uaMeTpa B (U3MO-
JIOTMYECKOM JIMana3oHe JaBleHUil Hanbosee OJIM3KH HATHBHOM
aopre npototunsl [IKC-3 u [IKC-6. B Toxe Bpemsi o napamerpy
MOJATIMBOCTH HanboJIee MePCIeKTHBHBIMU CICAYET CYUTATh UC-
cnenoBannbie 00pasipl [IKC-5 u TTKC-6.
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Puc. 4. Pezynomamot ucnvimanuii npomomunos IIKC in vitro no
pedicumy 2. 1 —uzmenenue ouamempa npu maxcumanviom (160 vmm
pm.cm.) oasnenuu, 2 — uzmerenue ouamempa npu MUHUMAaiIbHOM
(80 mm pm.cm.) Oasnenuu, 3 — LOOAMAUBOCHD

Pesynbmamei ex vivo. Ha reMolMHaMU4YECKOM CTEHJIE UCCIIEI0BA-
HbI yripyro-aedopmarronHbie cBoiictBa [TKC ¢ ncxoHo M3BeCTHHIM
JIMaMETPOM BOJIOKOH, a TAKOKE TOJIIMHON CTEHKH M BHYTPEHHUIA
namerp camoro ITKC. [list kaxioro oopasia nosy4eHbl HUKInde-
CKHE ):le(l)OpMaLlI/IOHH])Ie KPHUBBIC OT BHyTpI/ICOCy}lI/ICTOl"O JaBJICHUS U
KOJTM4ECTBa LIUKJIOB Harpy3kH (8000 uuxsios). JlnanazoH qaBieHuH,
UCIIOJIb30BAHHBIX MPHU HCCIenoBaHud, cocTaBui 50-160 MM pr.
CT., YTO TIO3BOJIWJIO UX HANPAMYIO CPABHUTH KaK ¢ TPEAbIIYLIIUMA
HCCIICIOBAaHUSAMU Ha YHUBEPCAJILHON Pa3phIBHOM MaIlIHE, TaK U C
JAaHHBIMHU ITOCJIE UMINIaHTALMHU SKCIEPUMEHTAJIbHOMY ) KUBOTHOMY.
KitoueBoe paznuuue cOCTOMT B TOM, YTO WCIIBITAHUS i1 Vitro 10
pexumy 2 npoBoaun B cpene hocharaoro Oydepa 6e3 remomuHa-
MHUECKOTO BO3JICHCTBUSI Ha CTEHKH IpoTte3a. Kak onucaHo BblIie,
W3MEPEHHS TIPOBOJIMIIM HE HEMPEPHIBHO, a UCKPETHO Yepes3 Orpe-
JICTICHHbIE BPEMEHHbIE IPOMEKYTKHU. J{71s1 Kask101 TOUKU H3MEpEHUS
61>ma Iorydy€Ha KpuBass UBSMCHECHUS IUAMETpa B 3aBUCUMOCTU OT
BHYTPHCOCYIMCTOTO JIABJICHHUS, CO3[aBAEMOT'0 ITyJIbC-/IyTUTUKATOPOM.
Ha sTux KpuBBIX OmnpeneseHbl aeopMaiii, COOTBETCTBYOIINE
MI/IHI/lMaJ'[l:HOMy U MakKCUMaJIbHOMY JIaBJICHUSAM. 1_[0 l'lOJ'Iy'-leHHblM
JAHHBIM ITIOCTPOCHBI 3aBUCUMOCTH U3MEHECHHUA IUAMETPOB OT JIN-
TEJIbHOCTU HUKJIMPOBAHUSA. Tl/ll'll/l'-leIe KPHUBBIC IPUBCACHBI HA PUC. 5
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Puc. 5. Tunuunwiii pezynomam yukaiudeckux UCnbIMAanuil ex
vivo obpasya ITKC-6.

1 — usmenenue ouamempa npu maxkcumanvrom (120 mm pm.cm.)
dasnenuu, 2 — uzmeHnenue ouamempa npu MuHumaioHom (80 mm
pm.cm.) oaeieHuu
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BbrusiBieHo, 4TO 3aBUCHMOCTH, MOJIYYEHHbIE 110 Pe3ysbTaram
UCIIBITAaHUN ex Vivo, Ka4eCTBEHHO M KOJUUYCCTBEHHO CXOIHBI C
pe3ynbraramu in vitro. OqHaKo, B OTIIMYKE OT JAaHHBIX U3MEPEHUH
pa3pbIBHON MamuHel, yBenuduenue quamerpa [IKC npoucxonut
Ha BCEM IPOTSHKEHUH LIUKINYECKUX HCIIBITAaHUH.

o nmosy4eHHBIM KPUBBIM, KaK U B CITy4ae UCIIBITAHUI HA yHU-
BEpCAJIbHON MaIllMHE OIPEIesICHb! «PaBHOBECHbIC» U3MEHEHUS
nuamerpos rporotunoB IIKC npu makcumansaoM (120 MM pT.CT.)
1 MUHUMaIbHOM (80 MM PT.CT.) MCIIBITATEIbHBIX ABICHUSX,
paccunTaHa MOJATIMBOCTh MCCIIeNOBaHHBIX mporotunos [IKC.
Pesynprarsl npencraBieHsl Ha puc. 6.
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Puc. 6. Pezynomamul ucnoimanuti npomomunog IKC ex vivo no
pexcumy 2. 1 —uzmenenue ouamempa npu maxcumanorom (120 mm
pm.cm.) oaenenuu, 2 — usmenenue Ouamempa npu MUHUMAIbHOM
(80 mm pm.cm.) dasnenuu

CpaBHHBas pe3ynbTaThl UCIBITAHUI C HCIOJIB30BaHUEM
YHHMBEPCaJIbHONW MALIMHBI C pe3y/IbTaTaMH UCIIBITAHUH Ha T'eMOo-
JUHAMHUUYECKOM CTEHE ClIefyeT 0OpaTUTh BHUMaHHUE Ha TO, YTO
OHH IIPAKTHYECKH coBIagatoT. OHaKO, HA JIUIO TCHICHLUS — BO
BCEX CIIy4asX M3MEHCHHUS AUaMeTpa IpU FeMOJUHAMUYECKUX UC-
IBITAHUSIX MTPEBBILIAIOT TAKOBBIC [P UCTIBITAHUSIX HA PA3PBIBHON
MalIlIiHE, YTO, [10 BCE BEPOSITHOCTH, CBSI3aHO CO CHELH(DUISCKIM
B3aumojeiictBueM MarepuasioB [IKC ¢ koMIOHEHTaMu KPOBH.
Jannsiii 3¢ dexT B HanMmeHbleit crenenu nposisisiercs y [TIKC-5.

Heo06x0a1Mo 0TMETUTh IPAKTUYECKYI0 3HAYUMOCTh ITOJTyYeH-
HBIX pe3ys1bTaToB. [IocKoNbKy 00HAPYKEHO, UTO Y psijia HCCIEH0-
BaHHBIX poToTUIoB [IKC nuamerp cyuecTBeHHO U3MEHSETCA B
HayaJIbHBIN MIEPUOJT AKCILTyaTalluH, HEOOX0ANMa KOPPEKTHPOBKA
JMaMeTpa U3roTaBINBaeMOro IpoTe3a Ha 3Ty Beln4uHy. B 3aBu-
cumoctu oT napamerpoB [IKC, koTopbie HEOOXOIUMO MOTYYUTh
OCJIe UMIUIAHTALUH (COOTBETCTBHE FE€OMETPUIECKON KOHPHUTY-
pauuu ITIKC 1 HaTUBHOTO KPOBEHOCHOT'O COCY/a HA IPOTSHKEHUN
BCET0 CEp/CYHOI0 LMKJIA), a TaKXKe IOJyYEHHBIX JaHHBIX Ha
reMOJJMHAMHYECKOM CTeHJE, chopMyIrpoBaHbl TpeOOBaHUS K
ucxonubM napaMerpam I1IKC npu ux u3rotoBneHun (TOMIIMHA
CTEHKHU, TUAMETP 3JIEKTPOJIa, AUAMETP BOJIOKOH).

Peszynomamui in vivo. IlomydeHHbIe pe3ynbTaThl MOCITYKUIN
OCHOBOM JUTsl ONITUMHM3ALMHU TPEOOBAHHUHN K HCXOIHBIM F€OMETPH-
YEeCKHUM pa3MepaM U napaMeTpaM MaTpUKCOB, U3TOTaBINBAEMBIX
ITKC (ucxonusiit BHyTpenuuit quamerp [IKC, Tonmuna cTeHkny,
JIMaMeTP ¥ COOTHOLICHUE BOJIOKOH).

Ha cnenyromem srtarne ucciaenoBaHus 0TOOpaHHbIe 00pas3Libl
[TIKC (mo BHyTpeHHEMY AHaMeTpy U (HU3NKO-MEXaHHYSCKUM
CBOWCTBAM CTEHKHM) UMIUIAHTUPOBAHBI § 3KCHEPHUMEHTAIbHBIM
’KHBOTHBIM (CBMHBH) B MH(papeHAIbHBIH OTAENT a0pThl — 110 2
npotesa [IKC- 2, 4, 5 u 6. IIKC-2, kak OblJI0 TOKa3aHO Ha Mpej-
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BapUTCIIbHBIX HUCIIBITAHUAX, B (1)1/13I/IOJ'IOFI/I'~ICCKOM JAuara3oHe
JlaBJIeHHA 00J1aaeT ropasio OOMbLIECH YIPYTOCTHIO (KECTKOCTHIO)
B CPaBHCHHUU C HATUBHBIM KPOBECHOCHBIM COCYJIOM U IIPU aHI'MO-
rpadun ero cocoOHOCTh K M3MEHEHUIO BHYTPEHHET0 THaMeTpa
He Bu3yanusupyercs. [Ipu aoprorpaduu nociie MMILIAHTALUH
[TKC-4, nabnoaanoch NOCTENEHHOE paclIMpeHue MpoTes3a 10
nuaMeTpa, B 3 pasza NpeBBIIIAIOLIEr0 ero MCXOAHBIN JuaMeTp
(Puc. 7).

K

350 [ B

300

250

%

200

Ad

150

100

50

0-
5 MUHYT 30 MUHYT 90 MUHYT
Bpemsa
Puc. 7. Bpemennas ounamuka usmenenus ouamempog [1KC-4
6 dKCcnepumenme in vivo, 1 — usmenenue ouamempa npu MaxKcu-
manvrom (110 mm pm.cm.) Oasnenuu, 2 — uzmenenue ouamempa

npu munumansruom (80 mm pm.cm.) oasnenuu

Ha puc. 7 npeacrasieH rpaduk ¢ KPUBBIMU 3aBUCHMOCTH
usmenenus auamerpa [IKC ot BHyTpucocynucToro naBieHHs
10CJIe €r0 UMILIAHTALMH YKCIEPUMEHTAIBHOMY JKUBOTHOMY
(cmryerst 30 1 90 MUHYT).

I/ICXOZ[?[ U3 MOJYYCHHBIX HaHHBIX, OKUAACMOC YBCINYCHUEC
JiMameTpa poTe3a, COIIACHO JaHHBIM U3MEPEHUI Ha Pa3pbIBHOM
MammHe, coctaBuiio 40-50% ot ucxoqHOro Anamerpa, a paxkTu-
YECKOE YBEIMYCHHE TaMeTpa IpoTe3a MOCIIe MMIUIAHTAL|N JKC-
NEPUMEHTAIILHOMY )KUBOTHOMY cocTaBmiio okosio 300% (cryctst
90 munyT nociie uMiutantanuu mpu AJl 110/80 MM pr.cT.).

Ha puc. 8 npencrasiena anruorpadus ¢ IIKC, ynpyro-
9JIACTHYECKHE CBOWCTBA KOTOPOH M3HAYAIBHO PAcCUMTAaHbI Ha
reMOJJMHAMHUYECKOM CTEHJIE.

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

b. I[IKC-6
Puc. 8 Aopmoepagus ungpapenanrvrnozo omoena aopmoi
cnycms 90 munym nocne umnianmayuu IKC.

Kak ObI7T0 MOKa3aHO paHee, reoMeTpudeckas KOHGUTyparus
IPOTOYHOTO KaHaja apTepHaIbHOTO COCY/la CBsA3aHa CO CTPYKTY-
POIi TOTOKA KPOBU U MIOTPAHUYHOTO CJIOS, YTO HE MOXKET HE OKa-
3bIBaTh BJIMSAHUA HA IPOXOAUMOCTD IPOTE3a IMPHU UMIUIAHTAllUH.
[ToaTomy pa3paboTKa AIaCTHYHOTO MPOTEe3a, 00ECIeUNBAIOIIETO
KOHTUHYYM I'COMETPUU IIPOTOYHOI'O KaHajia B YCJIOBUAX ITYJIbCU-
PYIOIIETo MOTOKAa KPOBH SIBIISIETCS aKTyaJIbHOM 3a1a4eil.

1o pe3ynpraram MpoBeIEHHBIX UCCIIETOBAHII MOKHO CY/IUTh
0 TOM, YTO MPUMEHEHUEC TEXHOJIOTUH DJIEKTPOCITMHHHUHTA ITI03BO-
JIACT U3TOTOBUTH DJIACTUYHBIE IPOTE3bl KPOBEHOCHBIX COCY0B,
YAOBJIETBOPAIOLINE 3TUM TpeOoBaHUAM. [lonyuaemblie npoTe3sl
XapaKTepU3YIOTCs INAAKOCTBIO M OZHOPOAHOCTHIO 10 BCEH MO-
BEPXHOCTH UMILIAHTAaTa.

BenuunHa paauanbHON MOJATIMBOCTU MPOTE3a JOKHA CO-
cTaBinATh He MeHee 20%. YpoBeHb MOJATIIMBOCTHU, AOCTUTHY-
TBI y HCCIIEIOBAaHHBIX NPOTOTUIIOB, He BhIIe 15%. IIpu 3Tom
JIOCTUTAETCS YIOBJIETBOPUTEIBHOE COMOCTABICHUE NPOTE3a U
MPOTE3UPYEMOTr0o CoCy/a Mo AaHHBIM aHruorpaduu. OmHaKo
IpH BBIOOPE MaTepHUaioB HEOOXOAUMO YUUTHIBATh PUCK IJIACTH-
YECKOH TEeKy4eCTH MOIMMEPOB, NMPeAHa3HAuYCHHBIX 11 GopMo-
BaHUA MO TEXHOJIOTUH BJICKTPOCHHMHHUHIA MPU HUKIUYECKUX
Harpy3kax. TolbKo KOMIIJIEKCHOE HCCIIeI0BaHKe, BKIIOUAOLIee
MEXAHUYECKUE UCIBITAHUA MPHU CTATUYECKOM U HUKINYECKOM
Harpy>KeHUH IMO3BOJISIET MIPOrHO3UPOBATH MOBEACHUE MPOTE3a
Py UMILJIAaHTAlH.

[IpoGnemy HONTOBpEeMEHHON CTaOMIBHOCTH I€OMETPUH IIPO-
CBeTa MPOTe3a MOKHO OBbLIO ObI PElINTh U3MEHss IapaMmeTphbl
371eKTPOPOPMOBAHUS U TOJIIUHY CTEHKH mpote3a. OmHaKo
JOCTUTHYTOE TaKUM 06pa30M MOBBIIIICHUE MEXaHUUYCCKOMN
CTaOMIILHOCTH MOXKET MNPUBECTH K YXYAUWICHUIO 3JIACTUYCCKUX
coiictB [IKC, BIusIOLIMX HA €ro CIOCOOHOCTH K MOICPKAHUIO
JMHAMUYECKOW KOH(PUTYPAIMH IPOTOYHOTO KaHaa.

Bonbimue BO3MOXKHOCTH T10 YAYHIICHUIO MEXaHUYECCKUX
CBOICTB ITPOTE30B KPOBEHOCHBIX COCY/IOB CKPBITHI B YCOBEPIIIEH-
CTBOBAHUU €TI0 KOHCTPYKIUU, B YACTHOCTH CTPYKTYPbI MaTpUKCa
poTe3a, KOTOPYIO MOXKHO BapbUPOBATh, U3MEHSISI COOTHOIIEHHE
CKOpPOCTEH BOJOKHOOOPA30BaHUS U MPUEMKU OCAAUTEIHHOTO
asiekTpoaa. JlaHHask TeXHOJIOTUS TaKKe IMO3BOJSIET U3rOTaBIU-
BaTb KOHCTPYKLHH, COCTOAIINE N3 HECKOJIbKUX CJIOCB, YaCTb U3
KOTOPBIX MOXET BBIIOJIHATE apMUPYIOLIHUE (byHKLII/II/I.
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BoiBojbl. TexHOIOTHS JIEKTPOCTTMHHUHTA MTO3BOJISICT M3-
TOTOBUTH IPOTE3 KPOBEHOCHOI'O COCYyHa C 3aJaHHBIMM YIIpY-
ro-3/1aCTUYECKHMMU CBOMCTBAMHU C y4E€TOM OMOMEXaHMYECKUX
XapaKTEePUCTUK MPOTE3UPYEMOT0 COCYa KOHKPETHOI'O IALMHTA.

[IpoBeneHHbIe Mccneq0BaHUs TTOKA3aJIM HEAOCTATOYHOCTh
UCTIBITAaHUH AJIACTUYHBIX COCYAUCTBIX MPOTE30B CTAHAAPTHBIMU
METO/IaMH JUIsl TTOJIyYEHUS TTOJTHOTO MPEICTABICHUS O JIMHAMHU-
YEeCKOM TOBEJICHUH NepCcleKTUBHBIX 00pa31oB [IKC.

VcnbITanus COCYIUCTBIX IMPOTE30B B YCIOBHSX IMYJIbCALUH
IIOTOKA U IUKJINYECKUE Harpy304HbIC MCIIBITAaHHS MO3BOJISIOT
BEpUHUIIUPOBATH MECXAaHUYCCKUE XaPAKTCPUCTUKHU DITACTUUHBIX
COCYAMCTBIX ITPOTE30B B YCIOBHSIX, OJIM3KUX K (PH3HOIOTTYECKHM.

[pennosxeHHBI METO MCIBITAHUN €X VIVO MPEICTaBISICTCS
MOJIC3HBIM JIOTIOJHEHUEM K CTaHIAPTHBIM MEXaHHMYECKHM HC-
OBITAHKUSM, @ MOJIyYeHHbIE JaHHBIE MOTYT ObITh HCHOJIB30BAHBI
JUISL ONITUMHU3ALMK TPeOOBAaHUH K MapaMerpaM MaTPUKCOB IPH
WX M3TOTOBJICHUHU.

BaarogapuocTs. Pabora BbinoiHeHa npu (UMHAHCOBOM MOJ-
nepxkke rpanta PH® Nel6-15-00109.
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SUMMARY

COMPARATIVE EVALUATION OF THE DYNAMIC BIO-
MECHANICAL COMPATIBILITY OF SYNTHETIC VAS-
CULAR PROSTHESES IN VITRO, EXVIVO AND IN VIVO

1Zhorzholiani S., ZKrasheninnikov S., 2Shepelev A.,
2Tenchurin T., !Gorodkov A., 'Bokeria L.

14.N. Bakulev National Medical Research Center of Cardiovas-
cular Surgery; °National Research Center «Kurchatov Institutey,
Moscow, Russia

Previously, the pattern of changes in the radial elasticity of the
aortic wall in the longitudinal direction has been shown, which
poses new challenges in the selection of the biomechanical
properties of synthetic prostheses for replacing arterial vessels.
The aim of the work was to develop a system of methods for
assessing the biomechanical properties of vascular implants, al-
lowing supplementing the known methods of testing on throm-
boresistance and healing.

Samples of blood vessels prostheses were prepared using
electrospinning technology with the polymer composition and
the conditions of prosthesis formation so that their elastic prop-
erties in the physiological pressure range were as close as pos-
sible to the properties of native blood vessels. The following
test methods were used: in vitro - elastometry on a universal
testing machine under static and cyclic loading; ex vivo - tests
on a hemodynamic test bench connected to the circulation of a
pig; in vivo - implantation of vascular prostheses in a chronic
experiment on pigs.

The testing has shown a close correspondence of the elas-
tic characteristics of the prostheses under static loading and
tests on the hemodynamic bench was revealed. Under cyclic
loading, a significant excess of the compliance of the pros-
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theses on the hemodynamic bench was detected. In vivo tests
in chronic experiments confirmed the results of testing on a
hemodynamic bench.

The results of the tests have shown that the synthetic prosthe-
ses manufactured by electrospinning technology, have a radial
compliance of up to 15%. The proposed ex vivo test method
makes it possible to obtain data that are necessary to optimize
the requirements for the parameters of the manufactured pros-
theses matrices.

Keywords: synthetic prostheses, biomechanical properties,
vascular implants, arterial vessels.

PE3IOME

CPABHUTEJBHASI OLIEHKA THHAMAYECKOM BHO-
MEXAHUYECKOI COBMECTUMOCTH CUHTETUYE-
CKHUX COCYAUCTBIX TPOTE3O0B IN VITRO, EX VIVO
HINVIVO

1Kop:kommaunu L1.T.,’Kpamennnuuxos C.B., *[llenenes A /L.,
*Tenuypun T.X., 'Topoakos A.FO. 'Bokepus JI.A.

L\DI'BY Hayuonanbwiti MEOUYUHCKUL UCCLEO08AMETbCKULL YECHMP
cepoeuno-cocyoucmoti xupypeuu um. A.H. baxynesea, Mockea;
YHUI] «Kypuamosckuii uncmumymy, Mockea, Poccust

Lesbio ganHOTO HCCIEIOBAaHUS IBUIOCH IIPOBEJCHUE MEXaHU-
YECKUX UCTBITAHUH psijia IPOTE30B, 3aBEIOMO PA3INYAIOIIUXCS
10 CBOUM MEXaHUYECKUM CBOHCTBAM, U3TOTOBJICHHBIX 10 OJJHOM
U TOM K€ TEXHOJIOTUH.

M3rotosnensl 00pa3ibl NPOTE30B KPOBEHOCHBIX COCYIOB
(IIKC) mo TexXHOJIOTUM IEKTPOCIUHHUHIA C TAKMM COCTaBOM
HOJMMEPHON KOMIO3HUIHMU U YCIOBUSMH (OPMOBAHUS IIPO-
Te3a, YTO YIpPyrue CBOWCTBAa UX CTEHOK B (pU3MOJIOTHYECKOM
JIMAna3oHe JaBJICHHI MaKCUMAJIbHO MPUOIMKEHBI K CBOHCTBAM
HATUBHBIX KPOBEHOCHBIX COCYIOB. Vcronbp30BaHbl cieayromue
METOIbI UCIIBITAaHUI: in Vitro - 31aCTOMETPUs Ha YHUBEPCAIBHOM
UCIIBITATEIbHON MAlLIMHE NIPU CTATHYECKOM M LIUKJINYECKOM Ha-
I'PY’KEHHH; ex Vivo - UCTIBITaHUsI Ha TeMOJUHAMHUYECKOM CTEHJIE,
HOJKIIIOYCHHOM K KPOBOTOKY CBUHBM; in VIVO - UMILIAHTALM
[IKC B XpOHHYECKOM KCIEPUMEHTE Ha CBUHBSX.

IIpoBeneHHble UCIIBITAaHKS BBIIBHIN ONHM3KOE COOTBETCTBUE
ynpyro-snactudeckux xapakrepuctuk [IKC, usmepeHHbIX 1pu cTa-
THUYECKOM HArpy>KEHUH U [P UCTIBITAHUSAX Ha FEMOMHAMUYECKOM
crene. [Ipy MKIIMYECcKoM Harpy)KeHHH 00HApyKEHO 3HAYUTEIILHOS
npeBbiienne noganmpocTu [IKC Ha reMonqrHaMU4eCKOM CTEH/IE.
HcnbiTanus in vivo B XpOHUYECKUX 3KCIICPUMEHTAX TTOATBEPIMIN
Ppe3yJibTaThl HCIIBITAHNH Ha FeMOJUMHAMHYECKOM CTEHIE.

Pesynbrarsl npoBeneHHBIX HcIbITaHUN noka3aiu, uto [IKC,
U3IOTOBJICHHBIC 10 TEXHOJIOTHH JIEKTPOCIUHHUHTA, 00/Ialal0T
pazuanpHON noaaTauBocThio 10 15%. IlpennoxkeHHblit MeToq
UCIIBITAHUH €X ViIVO MO3BOJISET MOJYYHUTh JaHHBIE, KOTOpPbIE

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

HEOOXOIUMBI JUIsl ONTUMM3AaLUU TPpeOOBaHUN K IMapamerpam
MaTpUKCOB, n3rotasiausaembix [TIKC.
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SILICON WIRES FOR NERVE GAP MANAGEMENT:
ROLE OF SURFACE PROPERTIES IN NERVE REGENERATION

"Likhodiievsky V., 'Korsak A., ’Klimovskaya A., 'Chaikovsky Yu.

'Bogomolets National Medical University, °V.E. Lashkaryov Institute of Semiconductor Physics NAS of Ukraine, Kyiv, Ukraine

Population of individuals with partial or complete disability
resulting from severe peripheral nerves injuries, create significant
social and economic burden on society. According to large body
of statistical studies samples peripheral nerves injuries accompany
2 to 5% of all limb injuries. Among those injured in a combat 8.1
to 15.6% had peripheral nerves injuries. The mean age of these
patients was 34.6 years, with the majority of them (59%) being
young adults of 18-35 years of age [3,5,27,28,32,33].

According to epidemiological studies amputations represented
11% of orthopaedic trauma in combat casualties during 2003-2011
Iraq and Afghanistan campaign. Mean injured patients age was
25,9 years [37]. High-level amputations, occurring at the level of
the shoulder or pelvic girdle, were prominent, comprising nearly
10% of all amputation injuries [ 4].

In human with severe nerve injuries, such as neurotemesis,
when a peripheral nerve damage is of considerable length [40],
with the distance between the stumps of the nerve trunk being
more than 10 mm, primary nerve suturing without tension is not
feasible, which necessitates the use of alternative surgical tech-
niques [33,38]. These techniques include grafting with conduit
and nerve transfer [7,23,30,39].

Over the past 25 years, the concept of nerve conduits in the form
of tubes has evolutionized from a means to studly regeneration
to devices that can be used in clinical practice in patients as an
alternative to neurografting [12].

Constructing highly technological devices for appropriate
replacement of the lost limbs with many degrees of freedom and
for recovery of both motor and sensory functions is another chal-
lenge in amputees rehabilitation and patients with severe nerve
and spinal cord injuries [5,14].

All this ideas are realized in Peripheral Regenerative Nerve
Interfaces that have hight invasivnes and high selectivity, and
composed from hollow tube, and inserted inside electrodes, by
which nerve impulses can be recorded or sent by external devices
for artificial limb control The key element of successful connec-
tion between the external devices and nervous system organs is
creation of a functional interface that consists from nerve fibers
and both safe and effective electrodes. Major point of such
electrodes characteristics is ts material to provide stable in-time
connection and with low noize ratio [9].

Recently the interest to using silicon in regenerative medicine
and nanomedicine has risen considerably [15,22]. This is ex-
plained by the fact that silicon is a semiconductor with unique
properties. It has various degrees of oxidation. Doping silicon
crystal volume with other chemical elements or modification of
its surface leads to changes in its physical and chemical proper-
ties. Silicon is one of ideal materials for making microelectronic
circuits in constructing micro- and nanocomputers, implantable
devices and electrodes [29].

At the present stage of development of medicine the use of
such micro- and nanocomputers for replacing the damaged areas
of the nervous system and ensuring their interaction with the
healthy parts is considered promising [20,41]. Thus, the study
of morphological changes occuring in the nervous tissue during
interaction with silicon crystals with different physical and chemi-
cal properties is quite relevant.
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This study aimed at evaluating and assessment of interaction
between nerve fibers and silicon wires with different surface
properties on severe injured peripheral nerve model.

Material and methods. Experiment was carried-out on 50 male
Wistar rats, weighing 180-250 g that were housed in standard
conditions with free access to food and water, and natural light-
dark cycle. The rats were randomly divided into three groups.

The right sciatic nerves of rats from each experimental group
were exposed and transected in the mid-thigh by sharp blade under
general anesthesia (40 mg/kg thiopentone, intraperitoneally). After
transection 10 mm of nerve trunk were removed to form a gap.

In group I (experimental) the nerve gap was managed by
conduit made of decellularized allogenic aorta filled with 4%
carboxymethylcellulose gel (“Mesogel”, Linteks 1td, Russian
Federation) and the longitudinally oriented p-type silicon wires
2-20 um in diameter.

Both nerve stumps were inserted 2 mm into 10 mm conduit
and sutured to nerve stumps with 2-3 u-shaped polyamide sutures
with (10/0 Daflon, B.Braun, Germany) [13]. Allogenic aortas
were decellularized by single freeze-thaw cycle and incubated
in sodium dodecyl sulfate as described in [34] Headlight Magni-
fier Konus vuemax-pro (Konus, PRC) (magnification x3.5) was
used during surgery.

Rats from group I were subdivided into four subgroups in ac-
cordance to silicon wire type used for conduit preparation:

Ia received p-type whiskers with 0,3 nm of native oxide on
the surface;

Ib - p-type whiskers with hydrogen-cleaned surface and 0,2
nm of oxide on the surface

Ic - p-type whiskers with 15,5 nm of the structured thermally
grown oxide on the surface.

Silicon microwires were obtained by Vapor-Liquid-Solid (VLS)
method in a cold wall Catalytic Chemical Vapor Deposition (Cat-
CVD) chamber.

Nerve stumps in groups la-Ic were inserted 2 mm into 10 mm
conduit and sutured with 2-3 u-shaped polyamide sutures (10/0
Daflon, B.Braun, Germany) [13].

In group II (control 1) the nerve gap was managed by decellular-
ized allogenic aorta filled with 4% carboxymethylcellulose gel. The
ends of aorta were sutured to nerve stumps in same way as in I group.

In group III (control 2) the removed 10 mm nerve fragment was
rotated at 180° and sutured to proximal and distal nerve stumps
with 3-4 simple epineural polyamide sutures (Daflon, B.Braun,
Germany). The surgical wound was closed with silk sutures (4/0
Silkam, B.Braun, Germany).

6 weeks after the surgery the animals were sacrificed by de-
capitation after thiopentone overdosage (200 mg/kg). The nerve
graft site with fragments of proximal and distal nerve stumps
was harvested and fixed in 4% neutral formalin solution. Frozen
longitudinal sections 30 pm thick were prepared and impregnated
with modified Bielshowsky nitric silver impregnation [19] and
stained with hematoxylin-eosin, and studied using Olympus BX51
(Olympus, Japan) light microscope with attached digital camera
Olympus zoom 4040 (Olympus, Japan).

The obtained images were analyzed with ImageJ v.1.51 (Na-
tional Institutes of Health, USA).
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Quantative analysis was performed at nerve site 2 mm distally
to conduit beginning.

Average nerve fibers deviation angle from longitudinal nerve
axis was determined. Longitudinal nerve axis considered as line
parallel to both conduit walls. Average nerve fibers density was
estimated with formula (10x N)/(L, * T), where N — number of
fibers intersecting the line perpendicular to the nerve axis, L
perpendicular line length, T — slice thickness.

The obtained results were statistically processed with open-
source GNU PSPP (Open-source) and compared with Kruskal-
Wallis and Mann-Whitney tests.

Animal care, housing and all experiments were performed in
accordance with the National Institutes of Health guide for the
care and use of laboratory animals (NIH Publications No. 8023,
revised 1978). The research was approved by Bioethical commit-
tee for human subjects or animal research at Bogomolets National
Medical University, Minutes N 12, 30 December, 2015.

Results aand their discussion. All the experimental animals
survived after the surgery and their postoperative wounds healed
by primary intention. 6 weeks after the surgery animals from
all groups developed two regenerative neuromas: the proximal,
located between the central stump of the injured sciatic nerve
and the graft; and the distal, located between the graft and the
peripheral stump of the injured sciatic nerve.

In group Ia we revealed a significant number of the newly formed
nerve fibers in the conduit. Axons in the conduit formed bundles
and went in the direction of distal neuroma, having predominantly
longitudinal orientation and relatively orderly arrangement. At this
term most of the newly formed nerve fibers in this group of animals
reached the distal part of the conduit and distal neuroma.

Close adherence of young axons to the surface of the longitu-
dinally located silicon wires with native oxide on the surface was
found in this group of animals (Fig. 1).

B /g BI

Fig. 1. Proximal regenerative neuroma in rats from la group
(native oxide). Nerve fibers close to silicon wire. Nitric silver
impregnation

Morphometric assessment of the proximal neuroma in group
Ia rats showed the density of nerve fibers at the site to be
5885.43+550.27/mm?, with the average angle of axon deviation
from the longitudinal axis of the nerve being 8.48+4.5°.

Small number of the newly formed nerve fibers, with the
prevalence of cellular elements of connective tissue was found in
the conduit of group Ib rats (Fig. 2). Axons in the conduit formed
bundles and went from proximal to distal neuroma, having partly
longitudinal orientation and partly irregular arrangement. Only
about a half of the newly formed nerve fibers have reached the
middle part of the conduit. Bundles of the newly formed nerve
fibers did not adhere to the longitudinally located wires.
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Morphometric assessment of proximal neuroma in group Ib
showed the density of nerve fibers at the site to be 2539.03+246.55/
mm?, with the average angle of axon deviation from the longitu-
dinal axis of the nerve being 17.92+5.4°.

.

Fig. 2. Proximal regenerative neuroma in rats from Ic group
(thermally grown oxide). The wire is surrounded by connective
tissue layer. Nitric silver impregnation

In rats of the experimental group Ic non-sugnificant number
of the newly formed nerve fibers with the prevalence of cellular
elements of connective tissue was found in the conduit within
6 weeks, which is similar to the previous group. Axons in the
conduit went from the proximal to the distal neuroma and had
both longitudinal direction and disordered arrangement. Only a
few of the newly formed nerve fibers have reached the middle
of the conduit. Bundles of the newly formed nerve fibers did not
adhere to the longitudinally located wires.

Morphometric assessment of proximal neuroma of group
Ic rats showed the density of nerve fibers at the site to be
2341.24+321.44/mm?, with the average angle of axon deviation
from the longitudinal axis of the nerve being 18.41+4.20.

The thin newly formed nerve fibers, blood vessels and connec-
tive tissue were observed in the area of proximal neuroma and in
the graft in group II rats. The number of the newly formed axons
in the graft was non-significant. Only a few of them have reached
distal neuroma and distal stump.

Morphometric assessment of the proximal neuroma in group
IT animals showed the density of nerve fibers at the site to be
1755.61£391.91/mm?, with the average angle of axon deviation
from the longitudinal axis of the nerve being 38.66+7.2°.

In group III rats the thin newly formed nerve fibers, blood
vessels and connective tissue were present at the site of proximal
neuroma and in the graft, similar to group II. Along the graft we
have observed small ovoids of degeneration.

Only small number (however higher than in group II) of the
newly formed axons were observed in the distal neuroma and
distal stump. Such regenerating nerve fibers had a disordered
arrangement and tortuous course, with growth cones occurring
at their ends. Maturation of connective tissue in the proximal and
distal neuromas was relatively heterogeneous, as evidenced by
the presence of hypovascular zones with reduced number of cells.

Morphometric assessment of proximal neuroma showed that
the density of nerve fibers of the site in group III animals was
4561.43+ 256.46/mm?, with the average angle of deviation from
the longitudinal axis of the nerve being 11.24+6.1°.

The data of the morphological study are confirmed by the
data of morphometric methods. The indicator of the nerve fibers
density in the proximal regenerative neuroma 6 weeks after the
operation was significantly higher in animals of all subgroups of
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experimental group I than that of the animals of the second group.
This indicator was higher by by 220.52% (p<0.01) in group Ia in
comparison to group I, in group Ib by 43, 99% (p<0.01) and in
the Ic group by 35.52% (p<0.01).

Comparison of the nerve fibers density in the proximal regen-
erative neuroma in the subgroups of experimental group I and
group III revealed the following: in group Ila it was higher by
22.44% (p<0.01), in group Ib being lower by 44.99% (p <0.01),
and in group Ic lower by 48, 23% (p<0.01).

The assessment of the nerve fibers density in the proximal regen-
erative neuroma between the subgroups of experimental group I has
shown this value to be the highest in subgroup Ia, being higher than
this value in the subgroup Ib by 122,60% (p<0,01), and higher than
the corresponding value in the subgroup Ic by 136,50% (p<0,01).

The angle of nerve fibers deviation from the longitudinal nerve
axis in the region of the proximal regenerative neuroma at 6 weeks
after surgery this indicator in all subgroups of experimental group I
was significantly lower than that in group Il animals. Compared with
group II, the angle of deviation of nerve fibers from the longitudinal
axis of the nerve in group la by 312.26% (p<0.01), in group Ib by
105.58% (p<0.01) and in the Ic group by 112.76% (p<0.01).

Assessment of the angle of nerve fibers deviation from the
longitudinal nerve axis of the subgroups of experimental group I
and group III revealed the following: in subgroup Ia it was lower
by 19.83% ( <0.01), being higher in the subgroup Ib by 37.80%
(p<0.01), and higher by 35.63% (p<0.01) in the subgroup Ic.

Comparison of the angle of nerve fibers deviation from the
longitudinal nerve axis in the area of the proximal regenerative
neuroma in the experimental group I subgroups 6 weeks after the
operation has demonstrated this value to be the lowest in subgroup
Ia, being also lower than the corresponding value in subgroup Ib
by 50.13% (p<0.01), and lower than the corresponding value in
the subgroup Ic by 48.39% (p<0, 01).

The modern concept of conduit development presupposes the
availability of means for mechanical support of directed nerve
fibers growth using filamentary structures of micro- and nano-
chitosan, collagen, fibrin and other materials [1] and creating
conditions for sufficient filling of conduit with Schwann cells,
and neurotrophic factors. However, inadequate neurotization of
the peripheral segment to restore the function of the affected limb
is the drawback of this method.

At the present stage of regenerative medicine development
controlled high-tech prostheses that ensure recovery of functions,
not only the motor, but also the sensory ones, have already been
developed [14, 20, 35]. The main disadvantages of interfaces
between the nervous tissue and external devices in such pros-
theses are the low selectivity and instability over time due to the
development of connective tissue around the electrodes implanted
into the nerve and different other causes as were shown in R.
Collins Watson work.

Various electrodes have been created, which are implanted
into the limb stump to enable control of the prosthesis, and form
interface with the peripheral nerve [36]. These interfaces are
characterized by stability over time, electrical characteristics,
selectivity and invasiveness. The developed cuff electrodes are
non-invasive, but non-selective. Conversely regenerative sieve-
like implants in the form of hollow tubes with longitudinally
oriented electrodes are highly selective but the most invasive [16].
Prototypes of these electrodes were made of stainless steel, gold,
titanium, tungsten and other materials, however optimal interface
between the electrode and the nerve fiber, being sustainable over
time, selective, non-invasive and having the appropriate physi-
cochemical properties are yet to be found [9].

© GMN

Inspite fact that majority of researchers used rat’s sciatic nerve
injury model with gap 6 -10 mm, substantial part of researces devoted
to 5-10 mm nerve gap managing [ 1]. Both with this some works that
dealing with microelectrode testing are performed on 5 to 10 mm
nerve gap managing [2,21,24], thats’ why we consider 10 mm gap
modeling in rat’s sciatic nerve as adequate fitting to research aim.

Considering requirements for mechanical stability of conduit’s
wall such as non-collapsing, minimal foreign body reaction, easy
of obtaining we believe that allogenic decellularized aorta fits
to our experiment aims and conditions as was shown in similar
research [8]. Due to obtained results, we didn’t observe any signs
of collapsing in animals from all groups, also we didn’t observe
any signs of immune rejection.

Many researches that devoted to electrode choose consider
silicon as perspective material [11], other revievs also consider
that silicon matches requirements of safe and effectiveness [26].
Physical and mathematical analysis of the interaction between
silicon whiskers and regenerating axon membrane resulted in the
establishment of Coulomb interaction model between the crystal
surface and the outer side of the regenerating axons membrane.
The concept of this model was developed based on the known
data that after etching the surface of filamentous silicon crystal
in hydrofluoric acid, under the effect of atmospheric conditions
its surface is covered with a thin film of silicon oxide, where the
atoms are in the underoxidized state, and have oxidation grades
such as Si'" (Si,0) , Si** (SiO) and Si** (Si,0,). [10].

This restructuring of the crystal results in redistribution of
charge in its volume with the charge density increasing in close
proximity to the surface, which becomes positively charged. When
the surface of the silicon crystal comes in contact with body fluids
OH- -groups fix on it, which changes the sign of the surface charge
to negative. This mechanism underlies the attraction between the
surface of the crystal that becomes negatively charged and the
outer side of the regenerating axons membrane that is positively
charged according to the laws of Coulomb interaction [17,18,36].

Obtained results that shows large amount of nerve fibers near
silicon wires can be sign of spontaneous axonal sprouting or pro-
regenerative influence both with increased sprouting due to meeting
with mechanical obstacles as shown in Mackinnon rewiew [25]. We
think that large amount of new nerve fibers alongside silicon wires
with native oxide (group I a) and absence of such picture in groups
with other types of whiskers indicates to pro-adhesive properties
and promising high effectiveness, but requires further investigations.

Findings of our morphological studies shows how newly
formed axons grow near the silicon wires and the accelerated
regeneration process in the group of animals in which conduit
containing silicon wires with a native oxide on the surface was
used as opposed to groups of animals where the conduits have
been used with other types of silicon wires treatment.

Thus, both morphological analysis and morphometry data
state that the density of nerve fibers in the proximal neuroma
was significantly higher in the group of animals where silicon
wires with native oxide on the surface were used, unlike other
groups of animals.

This indicates to more full implant neurotization in animal
group where wires with native oxide on surface were used.

The angle of deviation of the newly formed nerve fibers from
the longitudinal axis of the nerve was the lowest in the group of
animals, where the wires with a native oxide on the surface were
used. This indicates more uniform neurotization of the conduit
as compared to other groups of animals.

According to this we can state, that more complete and uniform
implant site neurotization indicate to more successful, qualitative
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and accelerated nerve regeneration in I a experimental group
(silicon with thin native oxide) [31].

Thus, the results of our experiments demonstrate that the use
of silicon wires with native oxide on the surface can solve the
problem I) of mechanical support for directed growth of nerve
fibers and acceleration of their growth, which ensures neurotiza-
tion of the peripheral stump of the injured nerve; IT) of time-related
interface instability due to the identified close adherence of the
newly formed axons to whiskers. Based on the above data it can
be assumed that the use of silicon crystals with native oxide on
the surface is a promising material for manufacturing regenerative
implant electrodes in order to restore function of the denervated
limb by analogy to the prototypes of the developed controlled
prostheses.

Publication is based on the research provided by the grant
support of the State Fund For Fundamental Research (project
F64/252015-2016).
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SUMMARY

SILICON WIRES FOR NERVE GAP MANAGEMENT:
ROLE OF SURFACE PROPERTIES IN NERVE REGEN-
ERATION

"Likhodiievsky V., 'Korsak A., ’Klimovskaya A., 'Chaikovsky Yu.

'Bogomolets National Medical University, °V.E. Lashkaryov In-
stitute of Semiconductor Physics NAS of Ukraine, Kyiv, Ukraine

Up to 15% of combat trauma cases are accompanied by neuro-
injuries with nerve gap formation that need to be bridged using
various techniques and materials. Both with this prevalence of
limb loss, especially traumatic amputations, tends to grow. Loosed
limbs must be prosthetized by modern functional mind-controlled
prosthesis based on nerve- or brain-computer interfaces.

This study aimed at morphological evaluation of interaction
between nerve fibers and silicon wires with different surface
properties using peripheral nerve injury and grafting model.

Experiment was performed on 50 male Wistar rats, weighing
180-250 g. Rats from experimental groups underwent sciatic nerve
injury Sunderland 5 degree with a 10 mm gap formation that was
subsequently filled with conduit consisting of decellularized aorta,
carboxymethylcellulose gel and a set of longitudinally oriented p-
type silicon wires 2-20 um in diameter. We used silicon wires with
native oxide in group la, with hydrogen-cleaned surface in group Ib
and thermally grown oxide in group Ic. The gap in control groups
was filled with decellularized aorta with gel alone (group II) or by
autoneurograft (group III). 6 weeks postoperatively the conduit site
was harvested and light microscopy performed. Implantation of
conduit with native oxide on silicon wires surface resulted in more
complete and equal neurotization of the conduit site with close ad-
herence between the newly-formed nerve fibers and silicon wires, in
comparison with groups where wires with other surface properties
have been used. P-type silicon wires with native oxide are seems
to be more suitable than other types of wires for further electrode
preparation as a part of regenerative implants.

Keywords: peripheral nerve injury, silicon wires, peripheral
nerve interface.
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PE3IOME

NPUMEHEHUE HUTEBUJHbLIX KPUCTAJNJIOB
KPEMHMSI JJ151 TEYEHUSI TSIKEJIBIX TPABM IIEPU-
@®EPUYECKHUX HEPBOB: POJIb MOBEPXHOCTHBIX
CBOMCTB B HEMPOPETEHEPAIIUA

!JTuxoxueBckuii B.B., 'Kopcak A.B., ’Kinumosckas A.H.,
aiikoBckuii FO.B.

! Hayuonanohoiii meouyunckutl yuusepcumem um. A.A. boeomons-
ya; *Hucmumym ¢usuru nonynposoonuros um. B.E. Jlawkapesa,
HAH Yxpaunwi, Kues, Yxpauna

Jlo 15% Bcex cirydaeB O0EBBIX TPABM COTIPOBOXKIAIOTCSI TPAB-
MaMH nepuepudecKux HepBOB ¢ (opMHupoBaHUEM IePEKTOB
HEPBHBIX CTBOJIOB, KOTOPHIE HOJKHBI OBITH 3alONHEHBI C MPH-
MEHEHHEM Pa3NIHbIX TEXHUK U MaTepHaIoB.

e nuccnenoBanus — Mop(hoJorundeckas OleHKa B3anMOIeh-
CTBHS MEXTy HEPBHBIMH BOJIOKHAMH H HUTEBHIHBIMU KPHCTAILIA-
MH KPEMHHS C Pa3THIHBIMI CBOHCTBAMH MOBEPXHOCTH HA MOJIEN
TSDKEJIOHN TPpaBMBI Tepr(epuIeckoro HepBa U HEWPOTIIACTHKH.

OKcrnepuMeHT TpoBezieH Ha 50 Kpblcax-caMIiiax JuHuu Bucrap,
BecoM 180-250 1. Kppicam sKcriepuMEHTaIBHBIX TPYIIT MOJIEIH-
POBaJIH TSDKENMYIO TpaBMy cemanmiiHoro Hepsa (Sunderland 5) ¢
(hopmupoBaHreM ieheKTa HePBHOTO CTBOJIA ITPOTSHKEHHOCTHIO 10 MM,
KOTOPBI 3aMeTIaJICs] KOHIYHUTOM, COCTOSIIIAM 13 JASTIeTIONISIPH30-
BAHHOI a0pPThI, KAPOOKCHMETHIIIEILTIONOZHOTO TeIIsI U TIPOIOIBHO
OPUEHTHPOBAHHBIX HUTEBHIHBIX KPUCTAIIIOB KPEMHFIS P-THIIA, JIa-
MetpoM 2-20 pum. Y KpbIc TpyIbI [a HCIOIb30BaHBl HUTEBHIHBIE
KPHUCTAIIIBI C €CTECTBEHHBIM OKHCIIOM, B rpymme Ib - kpucTamist
C MOBEPXHOCTHIO, OUMILIEHHON B MIOTOKE BOAOPO/a, B rpymie Ic -
KPHUCTAIUIBI C ICKYCCTBEHHBIM TEPMHYECKH BBHIPAIIIEHHBIM OKHCIIOM.
Jlnacta3 MexIy KOHI[AMH HEpPBOB B KOHTPOJBHBIX TPyMIax ObLT
3anonHeH aoproii ¢ reneM (I rpymnma) mibo aytoneiporpadrom
(I rpymma). CryeTs 6 Hezenb 1mocie ONepaii MeCTa KOHIyHTa
C TIPUIEXKAIIMH KOHI[AMH HepBa ObLTH 3a0paHbI I CBETOBOH
MHKpocKormH. [IprMenene HUTeBUAHBIX KPHCTAJIIOB KPEMHHS C
€CTECTBEHHBIM OKHCIIOM IPHBOIHT K O0JIee IOJTHOM U paBHOMEPHOH
HEBPOTH3AIlIN MeCTa KOHAynTa. HUTeBnIHbIC KPHCTALTBI KPEMHHS
P-THIIA C €CTECTBEHHBIM OKHCIIOM SIBJISTIOTCS O0JIee TIOAXO/AIIIMH
JUTS M3TOTOBJIEHNSI 2NIEKTPOJIOB KAaK YacTh PEreHepaTHBHOTO NMITIAH-
Tara B CPaBHEHNH C KPUCTAJIAMH APYTUX TUTIOB.
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FEATURES OF HISTOCHEMICAL CHANGES IN THE ACTIVITY OF SUCCINATE DEHYDROGENASE
OF ARTIFICIAL BLADDER IN DYNAMICS (EXPERIMENTAL STUDY)

ISavchuk R., 'Kostev F., ’Golovko S., *Nasibullin B., ‘Iatsyna O.

!Odessa National Medical University, Odessa; *Clinic of urology of National Military Medical Clinical Center, Kiev;
‘GU “Ukrainian Research Institute of Medical Rehabilitation and Balneology of Health of Ukraine”’;
“National Cancer Institute, Kiev, Ukraine

Bladder cancer remains an urgent problem, due to a steady
increase in morbidity and mortality. About five thousand new
cases and two, three thousand deaths from this pathology are
registered in Ukraine every year [1]. The active development
and improvement of the quality of anesthetic management, early
diagnosis and the emergence of new methods of treating onco-
logical diseases, led to an expansion of indications for recon-
structive operations in oncourology.

The gold standard for the treatment of invasive bladder cancer
recognized throughout the world is radical cystectomy with ortho-
topic ileocystoplasty using the ileal intestinal tract [2,3,4]. A seg-
ment of the ileum is isolated, to form a reservoir from the gastro-
intestinal tract. The latter is detubulated, and then sewn as S, W,
U, M, N - anastomoses, turning into a capacity of the shape of the
ball [11]. The radical cystectomy with orthotopic derivation of urine
is performed throughout the world by an open, laparoscopic and
robot-assisted method, sometimes with the formation of intracorpo-
real anastomoses, which reduces the wound surface, the number of
complications and quickly restores patient activity [5-8].

The study of the effect of urine on the adaptation of the mu-
cosa of the artificial bladder continues for the last twenty years.
According to the researchers, the results are quite contradictory,
as some scientists note the hypersecretion of sulphomucins, si-
alomucins, progressive atrophy of microvilli, adenomatous hy-
perplasia and dysplasia [9,10].

The changes in the activity of enzymes of oxidation-reduction
reactions in the tissues of the artificial bladder remain outside
the attention of researchers. Although their activity causes the
course of the main processes of vital activity in the tissues of
the body.

Aim - to study the features of the histochemically revealed
activity of succinate dehydrogenase in the wall of the artificial
bladder and ileum in experimental animals.
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Material and methods. The material of the present study
were the results obtained from the study of 18 female mini-pigs
aged 4-5 months and weighing 8-10 kg. The modeling of the
artificial bladder was performed in experimental animals, by
cystectomy and subsequent ileo-cystoplasty. The choice of an
experimental facility is due to anatomical considerations. The
urethra in female is straight and 5-7 times shorter than males.

The procedure for surgical intervention was as follows. A cut
of the abdominal wall in the middle line from the pubic sym-
physis to the navel is performed under intravenous anesthesia
(thiopental) in the position on the back of the pig. The top of
the bladder is captured by forceps and tucked up. The front wall
of the bladder is separated. The urethra resects, the bladder is
separated from the rectum. The bladder is removed. Hemosta-
sis. Retreating 15 cm from the ileocecal valve, sew the end of
the isolated intestinal segment with continuous serous-muscle
sutures vikryl 4-0. During the antibriated region, the distal part
of the idiopathic segment is dissected within about 10 cm. The
cut part of the segment is U-shaped, the adjacent edges of both
knees are sewn together by a series of continuous serous-muscle
sutures, cured 4-0. The lower part of the resulting U-shaped seg-
ment is placed transversely upwards. The distal portion of the
ileo-intestinal segment is dissected approximately 10 cm long
in mesenteric margin. The dissected part of the segment is U-
shaped, adjacent edges of both knees sewed together by one row
of continuous serous-muscular sutures vikryl 4-0. The lower
part of the resulting U-shaped segment is enclosed transversely
upwards. The ureteral catheters Ne3 Fr are inserted, the ends
of which are removed through the wall of the reservoir before
stitching the free margins of the dissected segment into the ileal
lobe. An orifice is made, in the most caudal part of the reservoir,
to which the urethra is sutured with 6 seams of vicryl 4-0. The
sutures are tied after conducting the urethra of the Foley catheter
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Table. SDG activity in the ileum wall (con. un.)

control 3 months 6 months 12 months

Epithelium 6,41+0,11 6,16+0,13 6,11+0,13 5,07+0,17"

ileum Sub/ mucosa 3,02+0,09 3,12+0,17 4,12+0,13* 2,11+0,11*
The muscular layer 5,030,184 6,02+0,09" 5,09+0,20 4,02+0,11*

note * - the differences between the indicators are significant p<0.05

No. 8Fr. The reservoir is drained with a cystostomy tube 12Fr,
which is removed together with the ureteral stents through the
wall of the reservoir. The reservoir is laid in place, forming iso-
peristaltic bringing knee. The ileum is dissected at the level of
the ureters resected previously, 10 cm above the ileal-intestinal
reservoir. The ureters slant obliquely, dissect along and anasto-
mose the end to the side with the proximal non-rosaceous part
of the ileum-intestinal segment. The stents, which are located
inside the segment, are passed to the ureters. Restore bowel con-
tinuity. The stents are withdrawn through the anterior abdominal
wall; drainages are installed through the counterparts into the
small pelvis. The wound is sewed up by the vikryl.

A fragment of the wall of the ileum and the wall of the bladder
was removed during the operative modeling of the bladder. The
resulting material was placed on dry carbon dioxide (-70 s) for
instant freezing. The cryostat sections obtained from the blocks
with a thickness of 11 pum were made, on which, according to
Loida’s instructions, histoenzymatic reactions were carried out to
reveal the activity of succinate dehydrogenase (SDG). The results
obtained by studying the activity of enzymes in the wall of the
ileum and bladder, isolated before the creation of the model of
the bladder, were subsequently used as a control. Experimental
animals with a bladder model in groups of 6 animals were with-
drawn from the experiment 3, 6 and 12 months after operational
modeling. The exclusion from the experiment was carried out by
the method of thiopental sodium overdose, and the position of the
«European Convention for the Protection of Vertebrate Animals
used for experimental or other scientific purposes» (Strasbourg,
1986) was improved. A fragment of the wall of the ileum and an arti-
ficial bladder was removed from the animals. The resulting material
was processed in accordance with the above-described algorithm.
SDG activity was determined on the obtained cryostat preparations.
SDG (1.3.99.1) is an enzyme belonging to the succinate oxidase
system and is its first enzyme and participates in the Krebs cycle, so
the histochemical detection of SDG gives valuable information about
the activity of this cycle. Estimation of the results of histochemical
studies was carried out in a semi-quantitative manner (Nasibullin,
1992), and based on the correlation of the scores of enzyme activity,
cystosspectrophotometry data, and measured in conventional optical
density units (con. un.). The results of the studies were subjected to
a standard statistical treatment.

Results and their discussion. As follows from the data of Ta-
ble, in experimental animals, before the start of the experiment, the
activity of SDG in the epithelium of the intestinal mucosa is high
6.08 £ 0.11 con. un. in myocytes is close to a high 5,03 + 0,184
units, and in the submucosa is a moderate 3,02 + 0,09 con. un.

It allows believing that the repair processes in the epithelium
and contractile activity of the muscular shell are provided by
energy due to the Krebs cycle.

Three months after the formation of the artificial bladder,
histochemical determination of SDG activity in the ileal wall
revealed no statistically significant differences from the activity
of this enzyme in healthy animals. It allows us to believe that
the Krebs cycle in the cellular elements of different layers of the
intestinal wall retains its leading role. Histoenzymological stud-
ies of the ileum wall six months after the experimental modeling
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of the neocyst did not reveal practically significant changes in
SDG activity relative to healthy animals. It can be assumed that
the completion of the postoperative period returns the functional
activity of the intestinal wall structures to the initial state, which
determines the normalization of the activity of the Krebs cycle
enzymes, as well as the enzymes of the substrate maintenance
cycles of the main cycle of energy supply of vital activity.

The activity of SDG in the submucosa after 12 months, is sig-
nificantly lower by 30% (2.11 £ 0.11 con. un., p <0.05) than in
intact mini-pigs, possibly due to atrophic submucosal processes.
We did not reveal significant changes in relation to the previous
observation period as for the activity of the enzymes under inves-
tigation in the structures of the muscular membrane.

The activity of SDG in the epithelium of the intestinal wall
tended to weaken according to intact animals and animals of
the previous periods of the experiment twelve months after the
formation of the formal bladder. The weakening of the activity of
the studied dehydrogenase, determined in animals of this period
of observation, may be related to the age-related weakening of
bowel function.

The activity of SDH is similar, close to high and not statistically
different in the structures of the bladder wall of intact animals.
Obviously, the functional activity of these structures is very
close, which requires a fairly high intensity of power supply. The
changes in the activity of the enzymes under investigation occur
in the wall of the artificial bladder.

The activity of SDH in three months is sharply reduced by
37.4% (4.01 £ 0.12 con. un., p <0.05), in relation to native ileum
according to Fig. 1 in the mucosal epitheliocytes. The activity
of SDH corresponds to data (6.21 £ 0.06 con. un., 6.31 + 0.21
con. un.) on the epithelium of the original ileum and it is slightly
higher by 22.3% than in the epitheliocytes of the native bladder
after 3 and 12 months.

The adaptation of the intestinal epithelium is completed by
the 12th month, after the operation and the energy supply system
passes to a genetically determined level of activity.

6,41 6,21 6,31

AR

m bladder mileum = 3 months 1 6 months B 12 months

Fig. 1. Activity of SDG in the epithelial layer (con. un.)

The results of SDG activity in the submucosal layer of the ar-
tificial bladder are shown in Fig. 2. Thus, the activity of SDG in
the intact bladder is 5.06+0.11 con. un., in the ileum is 3.02+0.09
con. un. A sharp decrease in SDG activity was observed in 60%
(2.01£0.07 con. un., p<0.05) in relation to the bladder and 33.4%
with respect to the ileum in the neobladder at 3, 6 and 12 months
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after formation. Since a significant structural rearrangement of
the submucosal layer was observed during the previous obser-
vation periods, it can be assumed that the vascular bed changes,
which disrupts the transport of substrates and oxygen, and as a
result, chronic hypoxia of this layer is formed.

5,06

TR

M bladder ® ileum ® 3 months © 6 months B 12 months
Fig. 2. SDG activity in the submucosal layer (con. un.)

This evidence of the activity of SDG in myocytes of the muscle
layer is shown in Fig. 3. There is a decrease in SDG activity by 19%,
in relation to the muscular layer of the initial bladder 5.02+0.23 con.
un. and the original ileum (5.03+0.18 con. un.) at the stages of ex-
perimental studies, 3, 6 and 12 months (4.05+0.21 con. un., 4.01+0.1
con. un., 4.03+0.1 con. un.) It can be assumed that hypertrophy of
myocytes changes the transport capabilities of the vascular system
of the formal bladder, which on the one hand causes the shift of the
substratum of the substrate to the side of the intermediate metabolites,
and insufficient general supply, contributes to the preservation of
life-support processes at a relatively low level.

5,02 5,05

cu

m bladder mileum m3 months = 6 months m 12 months

Fig. 3. Activity of SDG in the muscle layer (con. un.)

Conclusion. The results of studies showed that in the wall of
the ileum, part of which forms artificial bladder, changes in SDG
activity for 3, 6 and 12 months after the operation to form an
uncontaminated disease does not occur. The marked unreliable
fluctuations in activity recorded by us are most likely associated
with seasonal changes in vital activity.

As for the wall of the official bladder, the changes in the activ-
ity of the studied enzymes were significant and showed not only
possible changes in the activity of the Krebs cycle, but also about
periodic displacements of the accents of substrate maintenance.

For example, a sharp decrease in SDG activity by 60%
(2.01£0.07 con. un., p <0.05) in epithelial cells at 3 months rela-
tive to the bladder and by 33.4% in relation to the ileum, with
the subsequent restoration of activity by the 6th and 12th months
of the experiment. Depression of SDG activity by 19% was ob-
served in the submucosal and muscle layers without a tendency
to recovery in the end of the experiment.

These changes, in our view, are related to the transforma-
tion processes in the structural elements of the ileum wall, from
which an unproblem has been formed to fulfill new functional
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duties. Signs of a violation of energy metabolism indicate the
processes of hypoxia in the tissue of the artificial bladder and
require further study and observation.
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SUMMARY

FEATURES OF HISTOCHEMICAL CHANGES IN THE
ACTIVITY OF SUCCINATE DEHYDROGENASE OF AR-
TIFICIAL BLADDER IN DYNAMICS (EXPERIMENTAL
STUDY)

ISavchuk R., 'Kostev F., 2Golovko S.,
3Nasibullin B., ‘Iatsyna O.

'Odessa National Medical University, Odessa, *Clinic of urology
of National Military Medical Clinical Center, Kiev; *GU “Ukrai-
nian Research Institute of Medical Rehabilitation and Balneology
of Health of Ukraine”’; *National Cancer Institute, Kiev, Ukraine

The gold standard for the treatment of invasive bladder cancer
recognized throughout the world is radical cystectomy with ortho-
topic ileocystoplasty using the ileal intestinal tract. The study of the
effect of urine on the adaptation of the mucosa of the artificial blad-
der continues for the last twenty years. According to the research-
ers, the results are quite contradictory, as some scientists note the
hypersecretion of sulphomucins, sialomucins, progressive atrophy
of microvilli, adenomatous hyperplasia and dysplasia.
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The aim of investigation to study the features of the histo-
chemically revealed activity of succinate dehydrogenase in the
wall of the artificial bladder and ileum in experimental animals.

The material of the present study were the results obtained
from the study of 18 female mini-pigs aged 4-5 months and
weighing 8-10 kg. The modeling of the artificial bladder was
performed in experimental animals, by cystectomy and sub-
sequent ileo-cystoplasty. Experimental animals with a bladder
model in groups of 6 animals were withdrawn from the experi-
ment 3, 6 and 12 months after operational modeling.

As for the wall of the official bladder, the changes in the activ-
ity of the studied enzymes were significant and showed not only
possible changes in the activity of the Krebs cycle, but also about
periodic displacements of the accents of substrate maintenance.

These changes, in our view, are related to the transforma-
tion processes in the structural elements of the ileum wall, from
which an unproblem has been formed to fulfill new functional
duties. Signs of a violation of energy metabolism indicate the
processes of hypoxia in the tissue of the artificial bladder and
require further study and observation.

Keywords: cystectomy, ileocystoplasty, energy homeostasis,
succinate dehydrogenase.

PE3IOME

OCOBEHHOCTH TMCTOXMMWYECKHX W3MEHE-
HUIl AKTUBHOCTH CYKIMHATIETHIPOTEHA3BI
APTU®HUIIMAJIBHOIO MOYEBOT'O MY3bIPS B JIH-
HAMHMKE (QKCIEPUMEHTAJIbHOE HMCCJIEJOBA-
HUE)

!CaBuyk P.B., 'Kocres ®@.H., I'osi0Bk0 C.B.,
SHacuoOyiiann B.A., ‘Iuuna A.W.

!00ecckuii nayuonanvhwlii meouyunckul ynueepcumem, *Hayu-
OHANBHBII BOCHHBIN MEOUYUHCKULL KIuHuYeckuil yenmp, Kiunu-
ka yponoauu, Kuees; 3Yrpaunckuii nayuno-ucciedosamenbckuii
UHCTIUMYM MeOUYUHCKOU peabunumayuu u Kypopmonocuu Mu-
nucmepcemea 30pasooxpanenus Yxpaunwi», Qdecca, *Hayuo-
Hanohuill unemumym paxa, Kues, Yxpauna

3OJ'IOTI)IM CTaHIapTOM JICHEHHWS MHBA3MBHOT'O paKka MOYE€BOI'O
l'ly3blpﬂ I[IPU3HAHHBIM BO BCEM MUPE, ABJIACTCA paduKalibHas
LUCTIKTOMUSI C OPTOTONHYECKON MIICOLUCTOIIACTHKOM, ¢ HC-
HOJIL30BAHUEM y4acTKa MMOAB3/OIIHOIO KHIIeYHHKA. V3ydyeHne
BJIMSHUSI MOYM Ha aJdarTaluro CHH3HCTOﬁ apTl/l(bPlLIPIaJ'[bHOFO
MOYEBOI0O IY3bIPpA MNPOAOJDKACTCA Ha NMPOTAXKECHUU ITOCIICAHUX
nBajuary jiet. Ilo taHHBIM HcciieioBaTeneil, pe3yabTaTbl J0CTa-
TOYHO NPOTUBOPECUYHMBLI: HEKOTOPbLIC y‘léHble OTMEYAarOT runepce-
KPELHIO CYIb()OMYIIMHOB, CHAIOMYLIMHOB, [IPOTPECCUPYIOILYI0
arpoduI0 MHUKPOBOPCHUHOK, a/JI€HOMATO3HYIO THIIEPIUIA3HI0 U
JHCILIAa3HIO.

Llenbio ncciaenoBaHus IBUIOCH H3yYSHHE 0COOCHHOCTEH TH-
CTOXUMHNYCCKHU Bblf[BJ'lS[eMOﬁ AKTUBHOCTHU CYKHMHaTACTIUApOre-
Ha3bl B CTCHKE apTI/I(I)I/IL[I/laJ'leOFO MOYEBOIO ITY3bIPSA U B I/meyMe
y OKCIIEPUMEHTAJIBHBIX JKMBOTHBIX. MaTepl/laJ'lOM HACTOSLICTO
MCCIICAOBAHUA TTOCIIYKUJIM PE3YJIbTAThI, IMOJYYEHHBIC IIPHU Ha-
Omonennu 18 camok mini-pigs B Bo3pacTe 4-5 MecsI1eB U BECOM
8-10 k. Y 9KcriepuMEeHTaIbHBIX )KHBOTHBIX MOJICJIMPOBAHUE ap-
TI/I(I)PILII/IaJ'leOFO MOYEBOI'O l'ly3blpﬂ BBIITOJIHAIN l'lyTéM LOUCTOK-
TOMHH, C MOCIEAYIOMEH MICOLNCTOIUIACTHKON, KOHTPOJIbHBIE
HCCIIeJOBaHUs NPOBEAEHH! 3, 6 1 12 MecsLeB CIycTs.
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B crenke apTHdUIMATBLHOTO MOYEBOTO ITy3bIPS] W3MEHEHHUS
AKTUBHOCTU CYKIMHATACTHIPOreHa3bl ObUIM 3HAYUTENIBHBI U
CBUJICTEIILCTBOBAIM HE TOJIBKO O BO3MOXKHBIX M3MEHEHHUSAX aK-
TUBHOCTH IMkia Kpebca, HO ¥ 0 MEPHOANYECKUX CMELICHHSX
aKIEHTOB CyOCTpaTHOrO obecrnedeHns. DT U3MEHEeHUs], Ha Halll
B3IUISLL, CBSI3aHBI C IPOLIECCaMK TPAHC(OPMALUK B CTPYKTYPHBIX
JNIEMEHTaX CTEHKH ITO/IB3JOLIHOM KHUIIKHU, U3 KOTOPBIX (GopMHUpO-
BAJICSI HEOOMNaIep [UIsl BBITIONHEHNUsT HOBBIX (yHKIwmit. [Ipn3nakn
HapyILICHMs] SHEPreTHYECKOro MeTabolM3Ma CBUJICTEIILCTBYIOT O
TpoLeccax IMIOKCHH B TKAHU apTH(UIMATIEHOIO MOYEBOTO ITy3bI-
pst ¥ TpeOyIOT MalIbHENIIero N3yYeHust 1 HaOMIOICHUS.
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VIABTPACTPYKTYPHASI XAPAKTEPUCTHUKA LIIUTOBUIHOM ’KEJIE3bI KPBIC
IO/ BO3JIEMCTBHEM SK30I'EHHOM XPOHUYECKOM T'’MINEPTEPMHHU CPEJTHEN CTEIIEHA

PrixoBa FO.A., Bok O.10.

Xapvrosckuil HaYUOHATBHBIT MEOUYUHCKUL YHUSepcUumem, YKpauna

HeGmnaromnpusiTHoe BO31eiCTBIE BEICOKHX TEMIIEPATyp COIPOBO-
JKJIaeT YelloBeKa KaK B JKAPKUX KIIMMATHYECKHX YCIIOBHSIX, TaK M
B IIPOIIECCE TPYIOACITENFHOCTI: HAa METAILUTYPrHIECKIX HPEIIpH-
ATUSIX, B TOPSIYMX [€XaX, B TOPHOPY/IHOM, CTEKOJIBLHOM, MTHIIIEBOMH,
XUMHYECKOH M MallIMHOCTPOHUTENIBHOM MPOMBIIUIEHHOCTH; B aBU-
aruH, (roTe ¥ BO MHOTHX JIPYTHX BUJAX ASSTEIBHOCTH, I7I€ BBICO-
Kasi Temreparypa npesbiiiaet 40-60°, sBisisich HeOIaronpUATHHIM
(akTOopoM B MPOU3BOICTBEHHON JESTEIBHOCTH uenoBeka. [lepe-
IPEBaHUE BBI3BIBACT JUIMTEIBHBIE CTPYKTYPHO-(DYHKIMOHAIBHBIE
W3MEHEHHS] B OpraHu3Me, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO Je-
CTPYKTUBHBIX Iporeccos [5,7]. ViIMeHHO IUTOBUIHAS *kKene3a, B
YCJIOBHSIX DK30T€HHOH T'MIIEPTEPMHH SIBIISIETCSI OJTHOM M3 OCHOB-
HBIX JKeJIe3 SH/IOKPHHHOI CHCTEMBI OpraHn3Ma, KoTopasi Hanbosee
TOHKO M 4yBCTBUTENIFHO pearupyer Ha u3MeHeHus cpenpl. lnto-
BU/THAsI JKeJe3a TPEJICTaBIIeT CO00 (hparMeHT eMHON OHOJIoTrH-
YeCKOil SHIOKPHHHOM chcTeMbl. U, TeM He MeHee, €€ HHKPETOpHbIe
(yHKIMK CIIOCOOHBI OKa3bIBaTh BBIPOKEHHOE BIIMSHHUE TIPAKTHYIC-
CKH Ha BCe BH/IbI 0OOMEHA BEIIECTB B OPraHu3Me, IPHUCIIOCa0IHBast
€ro K yCJIOBHSIM BHEIITHEH Cpe/ibl U TeM CaMbIM, 00eCIeurBas ero
JKU3HENeSITeNbHOCTD [11-16].

B cBs3u ¢ HEOMArompusATHON IKONIOTHUECKOH cUTyaunuei B
VkpanHe HaOmogaeTcst pocT PyHKIIMOHATIBHBIX HAPYIICHHUH I~
TOBUIHOI skene3sl. s onpenenerns MopdodyHKIMOHATBHBIX
W3MEHEHUH B IIUTOBUJTHOM JKeJIe3e OpraH ClelyeT paccMaTpyuBaTh
KaK MHOTOCTYIIEHUYATYIO CHCTEMY, 2JIEMEHTBI KOTOPOH HAXOASATCS
B TECHOM B3aHMOCBSI3U MeX1Iy co00l. B nureparypHbIX ncTou-
HHKaX HEOCTATOYHO BHUMAHMS YICTISIETCS YIBTPACTPYKTYPHBIM
HCCIIEI0OBAaHMAM [IIUTOBH/HON JKeJIe3bl T0]] BO3/ICHCTBHEM JUTH-
TeJbHOro neperpeBanus [8-10].

Ienpro uccneoBaHms SIBUIOCH ONpe/eieHe 0COOCHHOCTH
YIBTPACTPYKTYPHOTO CTPOCHUSI IIUTOBHUTHOM JKeJIe3bI KPBIC IPH
BO3JICHCTBUH 3K30T€HHOH XPOHNYECKOW THITEPTEPMHH.

Marepuaa u mMetoasl. Vccnenosanue nposoauiocs Ha 60
JIMHEHHBIX JTaOOPaTOPHBIX MOJIOBO3PENbIX OENBIX KpbICaX-camMuax
MK Bucrap ¢ ucxonHoit maccoit 180-230 . (B Bo3pacte 10-12
HeJIeNb) MOJIyUeHHBIX U3 BUBapHs JIyraHCKOTro rocy1apCTBEHHOTO
MEIMIIHCKOTO yYHHBepcuTeTa. Bo Bpemst skcriepuMenTa jadbopa-
TOpHBIE YKMBOTHBIE COJEPIKAINCH B COOTBETCTBHH C IPABUIIAMHY,
MPUHATBIMU EBponeiickoli KOHBEHIMEH 10 3aIlluTe MO3BOHOYHBIX
JKUBOTHBIX, HCTIOJIB3YEMBIX JUTSI OKCIIEPHMEHTA U B HAyYHBIX LIEJISIX
(CrpacOypr, 1986 1) [6], B COOTBETCTBHH C MPUHIUNIAMH XEITbCHH-
CKO#1 JIeKITaparinu, IpuHsITol [eHepansHOit accamOneeii BeemupHoit
MemupHcKol accormarmn (1964-2000 rr), «OOMIMMI STHYECKUMH
MPUHIIMIIAMH SKCTIEPHMEHTOB HaJl )KMBOTHBIMID, YTBEPIKIEHHBIMHU |
HarmonanbHemM koHTpeccom o oroatrke (Kues 2001) [3]. Komuiccneit
10 3THYeckuM BorpocaM I'3 «JIyraHckuil rocynapcTBeHHbIA Menu-
nrHCKui yHuBepeuteD (mpotokoit Ne 5 ot 10.05.2011). Coneprxanue
JKUBOTHBIX ¥ TIPOBOJIMMBIC C HUIMH MaHHITYJISIIUM COOTBETCTBYIOT
TpeboBanmsiM 3akoHy YkpauHbl Ne 3447-1V ot 21.02.06 .

DK30TreHHas TUIIEPTEPMHs CO3/1aBajiach P MOMOIIH TEPMH-
YeCKOil KaMephbl, CKOHCTPYHPOBAHHON COTPYAHUKAMH Kaderpbl
AQHECTEe3MOJIOTHH ¥ peaHMMaToIornH JIyraHcKoro rocyiapcTBeH-
HOTO MEJIMIIMHCKOTO YHHBEpPCHTETa (aBTOPCKOE CBUJICTEIBCTBO
Nel1452526 A1 na nzobperenne « TemnaoBasi TOKCHKOIOTHYECKast
kamepar). Kamepa ycoBepiiieHCTBOBaHa COTPYAHUKAMHU Kadeapbl
aHaromun yenoeka OBuapenko B.B. u bubuk E.10. «Knumatu-
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yeckas Kamepa ¢ TEJIEKOHTPOJIEM U TeleynpasiaeHuem» [1]

JKuBoTHBIE oipa3aeneHsl Ha 2 rpynmsl: [ rpymmy coctaBuim
KOHTPOJIbHBIE (HHTAKTHBIE) KPBICHI, KOTOPBIE HAXOIMIHCH B TEP-
MoOKamepe B TeueHue 5 yacos npu Temneparype 21°C, I rpynmy
- JKUBOTHBIE, ITOJIBEPTIINECS] XPOHUYECKOI THIIePTEPMUY CpeTHEeN
TsokecTH (42,0-43,1°C). TunepTepMuto MOICIMPOBAIIH C 8 4acOB
yTpa 10 13.00 (1o 5 yacoB exxeIHEeBHO) Ha NPOTsLKEHUH 60 THEH.
ITocne ceancoB mecTuaecATHAHEBHOM runepremun Ha 1, 7, 15
CYTKH peaialTally JXUBOTHBIX BBIBOAMIN U3 HKCIIEPUMEHTA
JeKanuTanuei mojx 3QUpHbIM HapKo3oM [2].

J1J151 371eKTPOHHO-MUKPOCKOITMUYECKOTO UCCIIEJOBAHUS KYCOUKHI
IIUTOBUIHOMN jkesie3bl pasmepoM | mMm® dukcuposanu B 2,5%
pactBope mrotaansaeruaa Ha 0,1 M dpocharaom 6ydepe pH 7,2,
a 3ateM B 1% pacteope OsO, no Pallade. ITocne neruaparanmu
B pacTBOpax 3TaHOJIA HAPACTAIONIEeH KOHIIEHTPALMH 1 a0COIOT-
HOM alleTOHEe MaTepHaj 3aJUBajld B CMECh SMOKCHIHBIX CMOJ
snon-apamaut. Ha ynsrpamukporome YMTII-4 Cymckoro 1O
«OnexTpon» (YkpanHa) U3roTaBIMBaIH IOJYTOHKUE CPE3bI TOJI-
IIMHOHN 1-2 MKM U OKpalliBaId METUICHOBBIM cCMHUM. CHavaa
U3y4yaJd Ccpe3bl Ha CBETOONTHUYECKOM YPOBHE, a 3aTeM Iocie
NPUIETBHON 3aTOUKM OJI0Ka MOJyYai YJIbTPATOHKHE CPEe3bl,
KOTOpBIC KOHTPACTUPOBAIIN YPaHUIALETaTOM U LIUTPATOM CBHHIIA
o Peitnonbacy. [Ipenaparsl mpocMaTpuBaiy moj 3IEeKTPOHHBIM
MHUKpockonoM DM-125 toro xe 1O npu yckopsiroieMm Hanpsi-
skeHuu 75kB. M3yueHHbIl MaTepuall JOKyMEHTUPOBAIMN B BUJIE
HETaTHBHBIX M TIO3UTUBHBIX (POTOOTIIEYATKOB.

Pesynbrarel 1 nx o0cyxaenue. [Ipy 371eKTpOHHO-MUKPOCKOIIH-
YECKOM HCCIIEI0BAHUY BbIABIICHBI BHIPKEHHBIC YIIBTPACTPYKTYPHBIC
W3MEHEHHMS! IIIUTOBUIHON JKeJie3bl. Y MOIONBITHBIX JKUBOTHBIX,
(OMIIMKYIBl BBICTIIAHBL, B OCHOBHOM, HU3KOIPH3MAaTHYECKUMU
TUpouMTaMH. BerpedaroTest kKak TeMHbIe ae(opMHpOBaHHbIE
(OJUTHKYISIPHBIE KIIETKH C Pa3pyLIEHHBIMU OpraHeiulaMH, TaK W
(DYHKIMOHHUPYIOIHE ¢ TEMHBIM, HO KPYIVIBIM SIIPOM, HEOOJBIINM
KOJMYECTBOM OpPraHesl B LIUTOIUIa3ME€ U MUKPOBOPCHUHOK Ha
anvKaJbHOW MoBepxHocTH MeMOpaHnbl. Ha 1 cyTku peamanranyn
THPOLMTHI OBUTH TPEUMYIIECTBEHHO «aXKypHOW» (GOpMBIL, ¢ TEM-
HBIMH SIIpaMH, Jallie HempaBwIbHON Gopmbl. Ha nx amvkanbHON
MeMOpaHe YMEHBIIEHO KOJIMYECTBO MHUKPOBOPCHHOK. bazanbHas
MeMOpaHa JIMIIIeHa CKJIaT4aTtocT. B kortonne onpenensercs je-
CKBaMMPOBAHHBIN 3muTenil. Paciypens! MOI0CTH IpaHyIapHOI
SHJIOIUIA3MATHYECKOH ceTh. BeTpeuaercs: HeOoMbIIoe KOIM4eCcTBO
CEKPETOPHBIX IPaHYJI, @ TAKIKE JTN30COMOIIOZI00HBIE TembIia (prc. 1).

B Mex(OoImIHKYISIPHBIX TPOCTPAHCTBAX HAXOAATCS OTEKIINE
COCyZbl C 3PUTPOLUTAMH U SHAOTEIHOLUTAMHU. YBEIMYCHHOE
KOJIMYECTBO KOJUIAT€HOBBIX BOJIOKOH, BCTPEUAIOTCS TKAHEBBIC
6azodusl (puc. 2).

Ha 7 cyTku peajantaniuy BCTpe4arOTCs HEAKTHBHBIE THPOLIUTHI
C TEMHBIMH, TUKHOTHYECKUMHU SPAMH, PaCIINPEHHBIMH IUCTEP-
HaMH T'PaHYJSIPHOW 9HIOIIIA3MAaTHYECKOM CeTH, HEOOIbIINM
KOJINYECTBOM MUTOXOH IpHii (puc. 3). Ha annkanbHo# MemOpane
eIMHUYHbIE MUKPOBOPCHHKH. BeTpedaroTes MHTepOIITUKYIISIp-
HBIE OCTPOBKH CO CBETJIBIMH SIpaMH HETIPaBUILHOU (opmbl. B
LUTOIIIa3Me OIpeseNsaeTCs FpaHyssipHas YH0IUIa3MaTHYeCKast
CeTb, cJIab0 BBIPAKEHHBIH KOMIUIEKC [OJIB/KH, CEKPETOPHBIE
rpaHy/bl, HEOOIBLIOE KOJINYECTBO MUTOXOHIPUH U MHOKECTBO
(aronuzocom (puc. 4).
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Puc. 1. Yiempacmpykmypa wumosuoHoii scenezvl no-
JN0603PENOl KPbIChl NOO 8030€UCMBEUEM XPOHUYECKOU 2U-
nepmepmuu cpeonei cmenenu (42,0°-43,1°C) na nepsvie
cymku peadanmayuu. «Adxcypuoiity mupoyum. A-s0po, I'DC-
epanyispuas dnooniasmamudeckas cemo, AM-anukanvnas
memopana, MB-mukposopcunxu, CI-cekpemopuvie epanynvl,
JI-ntuzocomonooobuvie menvya, bM-6azanonas membpana,
D-apumpoyum. ><8000

Puc. 2. Yaempacmpykmypa wumoguonoil sjicenesvl nouoso-
3penoll Kpblcbl N00 8030€UCMEUeM XPOHUUECKOU cunepmepmuu
cpeoneii cmenenu (42,0°-43,1°C) na nepsvie cymku peadanma-
yuu. Medicpornuxynaproe npocmpancmeo ¢ myuHou Kiemroil.

M®II-meanchonnuxynsipnoe npocmparcmeo, TED-mranegoii
b6azogun, Dno-snoomenuoyum, 9—3pump014um x8000

Puc. 3. Yaempacmpykmypa wumoguonoii sicenezvl nonioso-
3penoll Kpblcbl N0 8030€UCMEUeM XPOHUUECKOU cunepmepmuu
cpeoneii cmenenu (42,0°-43,1°C) na cedvmvie cymku peadanma-
yuu. A-50po, M-mumoxonopus, ' DC-epanynapuas snoonnazma-
muueckas cemo, Am-anuxanvhas memopana, K-xonnouo. 8000

© GMN

Puc. 4. ¥Yaiempacmpykmypa wumosuonoii siceiezol nonoeospe-
JIOU KPbLCbL OO 8030€UCMBUEM XPOHUHECKOU 2Unepmepmuu cpeo-
neu cmenenu (42,0°-43,1°C) na cedbmuie cymxu peadanmayuiu.
Humepgonnuxynspnoiii ocmposok. HA-a0po, KI-xomnnexc Iono-
0orcu, M-mumoxonopusi, ' DC-epanynsipras SHOONIAIMAMUYECKAs
cemo, Dc-ghaconusocoma. x8000

Puc. 5. Yaempacmpyxkmypa wumosuonoii jcenesvl noioeo-
3peoll Kpblcbl 100 6030€UCMEUeM XPOHUYECKOU cunepmepmuu
cpeoneti cmenenu (42,0°-43,1°C) na namnaoyamele cymku pe-
aoanmayuu. «Axcypruiiiy mupoyum. H-a0po, K-xonnouo. x8000

Puc. 6. Yaempacmpykmypa wumosuoHoii jcenesvl noioeo-
3peoll Kpblcbl 100 6030€UCMEUEeM XPOHUYECKOU cunepmepmuu
cpeoneii cmenenu (42,0°-43,1°C) na namnaoyamole cymxu
peaoanmayuu. M®OII-mexcchornuxynaprnoe npocmpancmeo,
H-50po, M-mumoxonopus, AM-anuxanvnas membpana, MB-
Murposopcunxu, JI-nuzocomul, 1’ IC-epanynapnasn snoonnasma-
muyeckas cemv. *8000

Ha 15 cytku peanantanuu HaOIIOOAIOTCS KaK «aKypHBIE)
TUPOLMUTHBI C MMKHOTHUYCCKUMU AApaMH, B KOTOPBIX HEBO3MOXKXHO
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Pa3IUYUTh OpraHeulbl, TAK U THPOLHUTHI KPYIIod (OpMbI, HO
TEMHBIMH SpaMH, PacIIUPEHHON I'paHyJISpHOI 3HIOIIa3Ma-
THYECKOH CEThIO, MalbIM KOJIMYECTBOM MHUKPOBOPCHHOK Ha
anuKaIbHOM MeMOpaHe, c1abo BbIpayKeHHBIM KOMILIEKCOM [ 0JIbpKH,
OOJIBILIMM KOJIMYECTBOM CEKPETOPHBIX IpaHyll. Pexxe BeTpeyarorcst
THPOLIMTHI CO CBETIILIMU, ](pyFJ'[l)lMI/I AApaMn C HOpMAJIbHbIM KOJIMYE-
CTBOM MHUKPOBOPCHHOK Ha alTMKaJIbHOW MeMOpaHe, C pacIIMpEeHHOM
IPaHyYJIIPHON SHIOILIA3MaTHIECKOH CeThio (puc. 5, 6). B uromnasme
TaKKe HaOTIONAIOTCS MUTOXOH/IPHH, JTN30COMBI U OOJIBIIOE KOJIH-
YECTBO CEKPETOPHBIX I'paHyil. Berpeyarorest C-KIIeTKH CO CBETIIBIM
SIPOM KPYIJIOW (OPMBI, C SANHUYHBIMH JIM30COMaMHU U OOJIBLINM
KOJIMYECTBOM CEKPETOPHBIX Ipanyi (puc. 7).

Puc. 7. YViempacmpykmypa wumosuonotl scenesvt nonoeo 3peiotl
KPbICbL NOO 8030€liCMEUeM XPOHUYECKOU cunepmepmuu cpeonell
cmenenu (42,0°-43,1°C) na namuaoyameie cymxu peaoanmayuu.
A-a0po, CI-cexpemopnvie eparnynvl, JI-nusocomul. *8000

BoiBoabI:

Taxum 00pa3oM, BBISBICHHBIC B PE3yJbTaTe HPOBEJCHHOIO HC-
CJIeZIOBaHMs YIBTPacTPyKTypHbIE U3MEHEHHU, B YaCTHOCTH OO0JIbILIOE
KOJIMYECTBO «aXKyPHBIX» TUPOLIUTOB, TEMHBIE S/Ipa, YMEHBILICHHOE
KOJIMYECTBO MUKPOBOPCHHOK Ha alTMKaIbHOM MeMOpaHe, OTCYTCTBUE
CKJIaAYaTOCTH 0a3aJibHOM MeMOpaHbl, paclIMPEHHBIE MOIOCTH
IPaHYISIPHON DHIOIIA3MATUYECKOH ceTH, Ae(hOpPMUPOBAHHBIC
OpraHesuIbl, HUTMYNE B MeXK(OIUTHKY/IIPHBIX IPOCTPAHCTBAX OTEK-
IIMX COCYIIOB C 9PUTPOLIUTAMH U SHAOTEIUOLUTAMH YKa3bIBAIOT HA
HOHIKEHHE (YHKINH THPOLIUTOB.

Pesynbrarsl NpoBEIEHHOTO MCCIEIOBaHUS IUKTYIOT HEOOX0-
JIMMOCTh OIIPE/ICNICHUs] YPOBHSI TPUHOATHPOHUHA M TUPOKCHHA
B IJIa3Me KPOBH TOJOIBITHBIX U KOHTPOJIBHBIX IPYIII )KUBOTHBIX
MeTo/IoM TBep10(ha3HOro MMMYHO(EPMEHTHOTO aHAJIN3a, SIBIISIIO-
IIEroCs OJIHUM U3 CaMbIX HaEKHBIX M YI0OHBIX CKPUHUHIOBBIX
TECTOB JUIS BHISIBJICHHS HApyIICHUH (YHKIMOHUPOBAHHS II[UTO-
BHIHOM JKeJIE3bI.
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SUMMARY

ULTRA STRUCTURAL CHARACTERISTIC OF THY-
ROID GLAND IN RATS EXPOSED TO EXOGENOUS
CHRONIC HYPERTHERMIA OF MEDIUM DEGREE

Rykova Yu., Vovk O.
Kharkiv National Medical University, Ukraine

The unfavorable effect of high temperature accompanies
people in both - natural hot climatic conditions and in condi-
tion of work. Overheating causes long structural and functional
changes in the body, which contribute to the development of de-
structive processes. In this regard, we have investigated the ultra
structural characteristic of the thyroid gland under the influence
of prolonged overheating. The study was carried out on 60 Wi-
star’s rats with an average weight of 180-230 g (10-12 weeks).
Exogenous hyperthermia was created with the help of a thermal
chamber. The I group consists of control rats, which were also
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kept in a thermal chamber for 5 hours at a temperature of 21° C,
IT group - animals exposed to chronic hyperthermia of moderate
severity (42.0-43.1°C). Hyperthermia was simulated between 8
am and 1 pm (5 hours a day) during 60 days.

After sessions of sixty-day hypertemia on days 1, 7, 15 the
rehabilitation of animals was removed from the experiment by
decapitation under ether anesthesia.

Thus, investigating ultra structural changes, specifically: a
large number of “openwork” thyrocytes, dark nuclei, a reduced

number of microvilli on the apical membrane, a lack of folding
of the basal membrane, dilated cavities of the granular endo-
plasmic reticulum, deformed organelles, presence of interstitial
vesicles with erythrocytes and interfollicular spaces endothelio-
cytes, it can be concluded that the function of thyrocytes has
changed in the direction of decrease.

Keywords: thyroid gland, ultra structural characteristic,
chronic hyperthermia, rats.

PE3IOME

VJIBTPACTPYKTYPHASI XAPAKTEPUCTHKA IIIUTOBUIHOM KEJIE3BI KPBIC
MO/ BO3JAEMCTBUEM 3K30ITEHHOM XPOHUYECKOMN T'MIIEPTEPMUM CPEJHENA CTENNEHU

PrikoBa 10.A., Boek O.10.

Xapvrosckuil HayUOHAILHBIN MEOUYUHCKUL YHUGepcumem, Ykpauna

Llenbio nccne10BaHuUs SIBUIOCH ONPEICIICHUE YIBTaCTPYKTYP-
HOM XapaKTepUCTHKU IIUTOBUIHOM JKeJe3bl 110]] BO3ICHCTBHEM
JUTUTEJILHOTO NeperpeBaHusl.

HccnenoBanne npoBoguiioch Ha 60 TMHEHHBIX 1a00paTOPHBIX
TI0JIOBO3PEIIBIX OENBIX KphIcax-camIiiax JMHUK Bucrap ¢ ucxomHoi
maccoii 180-230 . 10-12 Henenb. DK30reHHast TMIIEpTepMUS CO31a-
BaJIach MPH MOMOIIM TEPMHYECKOH KaMepsl. | rpyriny coctaBmiu
KOHTPOJIBHBIE KPBICHI, KOTOPBIE HAXOIWIKNCh B TEPMOKaMepe B
TeyeHue 5 yacos npu Temneparype 21°C, Il rpymniy - &KUBOTHbIE,
TOJIBEPIIINECS XPOHUUCCKOM rHIepTepMuM cpetHeil Tsuxectu (42,0-
43,1°C). l'uneprepmuro MoziepoBaitu ¢ 8 yacoB yrpa 10 13.00 (o
5 4acoB eXKe/IHEBHO) Ha NPOTsDKeHNH 60 JTHEH.

[Tocne ceaHcoB meCTHIECATHAHEBHON runepreMud Ha 1, 7,
15 cyTkM peajanTanyy >KMBOTHBIX BBIBOJIMIIN U3 KCIIEPUMEHTA
JeKarnuTanue mox d3GUpHbIM HapKO30M.

Taxum 00pa3oM, BBISBICHHBIE B pe3yJbTaTe MPOBEICHHOIO UC-
CIIEZIOBAHHS YJIETPACTPYKTYPHBIC I3MEHEHHSI, B YaCTHOCTH OOJIBILIOE
KOJIMYECTBO «a)KYPHBIX» THPOLMTOB, TEMHBIC SIIpa, YMEHBIICHHOE®
KOJIMYECTBO MUKPOBOPCHHOK Ha allMKaJIbHOH MeMOpaHe, OTCYTCTBHE
CKJIQIYaTOCTH 0a3ajbHOW MEMOpaHbI, PaCIIUPEHHBIE MTOJIOCTH
IPaHyISIPHON DHJIOIUIA3MaTHYECKOi ceTH, Ae(OpMUPOBaHHbIE
OpraHesuIbl, HUTMYUE B MeXK(OIUTHKYIIIPHBIX IIPOCTPAHCTBAX OTEK-
IIMX COCY/IOB C SPUTPOLIMTAMH H SHJIOTSIIMOLNTAMH YKa3bIBAIOT Ha
HOHIKEHUE (DYHKIIMH THPOLUTOB.

Agboydy

Logogom bodmolbbol gybmygbygdo Jambogygemmo do3g@hmgmdool bgdmdgogdols Jg9d Igmao godmsgggdols
RoM0lgddo xod3geol Y@ @slE®y]@aogemo dsbsbosmgdmgdo

0. 0530985, M. 330

bo®gmgol gdmgbymo LadgooEobm 9boggdlodg@o, 93@o0bs

332 930L  dobobl Fomdmspagbos Fodoligdo®o xo@-
33200l e dOsbB B gt geo dsbslomgoemgdols goblsb-
®g®> boba@demogo aomoby@gool bgdmJdgogdols Jgq9.

3350935 Bododps 60 bobmgeb @sdm@s@m@oyge
DOEsLEY (10-12 33060l sbogol), 180-230 a@sdo Jo-
Lols Wistar-ol 0dols 3s9@  godmoggaby. gabmygby@o
303900 g@dos 0Jdbgomes mg@dgeo 3odg@ols Lodygoang-
dom. I xa980 Jgogobs LogmbB@mmm go@msopggods,
AmIgeboi Mg@mImsdg@sdo 5 Losmol gobdoganmdsdo
09gm596m©bgb 21°C-bg,bmarm II xagx0 — 3bmgga gdds
Jomboggmo Lodgommm bo@olbol do3g@mgmdools bgdm-
J9g0gd0L J399 (42.0-43.1°C). 30 3gMmg@dools dmwgeno®gds
begomes ool 8 Losmowsh 13 Losmsdwpyg (5 Lssmo

4039 oA s©) 60 ool 3o6dsgmmdsTo.

60-@os560 3039Mmmg@dool Lgoblgdol Vgdwgy Mgowss-
H>300b 3o@ggee, g7 ©s 39-15 eg-eadgh boggmgdo
9JL39M039bH 06 godmdgsgLom ©g3530H 3000 gng@ols
bomgmbol Jg99.

©aEygb0go e AHGbHOPIH YA Y@ B3 ydgdo,Jg©-
JnE - “m@b65dg6E 7m0 mommE0Hd0L oo MsmEgbmds,
I9do doMmmggdo, dogdmmbomgdol dgdomgdyao Gomwg-
bmds s30go@ 39d0M0boby, b5393900L sOS@LgOMdS
doboen@® dgdd@sbabyg,qMebymg@o 9bom3esbdydo do-
ol @AYl 20RBsMMM Y, gBMMT0M goTymmo Mm@ Sbgegdo,
93939090 Lobbesdo®mggdol gmaogzgmmsdm@olo
Log® (39900l 5@ALgdMds gH0mM 30 JdMsb s gbpmmg-

@om30Hgomsb — odmggs Logydggmml ©sliggbolsmgols
006Om30H950L B96d300l wsdzgomgdol Tgbobygo.

© GMN

127



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

UNEQUAL HORMONAL RESPONSE OF MALE AND FEMALE C3H-A MICE
TO THE THYROID AND ANTITHYROID AGENT TREATMENTS

'Proshin S., 2Bagaturiya G., ’Karpova L., 2Kurbanov R., *Glushakov R.

IState Educational Establishment of Higher Professional Training «North-West State Medical University
named after 1.I. Mechnikovay; *State Educational Establishment of Higher Professional Training
«St. Petersburg State Pediatric Medicaly of the Health Ministri of the Russian Federation,;
3State Scientific Establishment «The Institute of Experimental Mediciney, St. Petersburg, Russia

The state of physiological functions of the whole organism,
its vital activity and adaptation to various changes in the sur-
rounding and internal environment is controlled by neurohu-
moral mechanisms. The main place in the implementation of
those mechanisms belongs to hormones [1]. The main purpose
of hormones is to fine-tune the intensity of metabolic processes.
This ensures the constancy of homeostasis. Hormones control
the higher integrative functions of the brain interacting with
neurotransmitter systems [20]. Multifunctional relationships
of hormones with the nervous system provide the formation of
mental status, emotions, behavior and memory [25,34]. Viola-
tion of the endocrine balance contributes not only to metabolic
disorders [36], but the appearance and development of disor-
ders in behavior [26]. It can be assumed with a high degree of
certainty that both the regulation of metabolic changes and the
cognitive function of the brain depend on the functional activity
of the hypothalamic-pituitary-thyroid system [8,22]. The insuf-
ficiency of functional activity of this system can significantly
affect the developing organism and lead to a violation of em-
bryogenesis which in its turn further leads to mnestic and be-
havioral disorders [2]. A number of diseases lead to a pathol-
ogy of the thyroid gland [21,32]. For example it is shown that
autoimmune thyroiditis is one of the most common diseases in
children and adolescents. This is the most common cause of
acquired hypothyroidism in childhood and adolescence [33]. It
has been established that thyroid hormone deficiency leads to a
slowing of metabolic processes, weight gain. Otherwise an ex-
cessive level of these hormones of peptide origin contributes to
increased metabolism and weight loss [11, 35].0n the condition
of the skin it is also quit possible to recognize people suffer-
ing from hypo- or hyperfunction of the hypothalamic-pituitary-
thyroid system [18,31]. The experimental data obtained that the
hypothalamic-pituitary-thyroid system is closely related to the
hypothalamic-pituitary-adrenal system. The effect of thyroid
hormones on the secretion of melanocyte-stimulating hormone
was detected in fish. In experimental hyperthyroidism in carp
(Cyprinus L.) in the middle part of the pituitary gland an in-
crease in the level of a-melanocyte-stimulating hormone and
mRNA of proopiomelanocortin was observed. Whereas the
basal level of cortisol in the blood plasma was decreased [14].
At the same time a clinically relevant problem is currently the
relationship between activity of thyroid gland and prolactin.
Hyperprolactinemia occurs in a third of children with subclin-
ical hypothyroidism and is considered as important indication
for treating subclinical hypothyroidism in children [28]. It
is also well-known fact that hyperprolactinemia is strongly
associated with osteoporosis. Pharmacological intervention
by dopamine agonists reverses the bone loses [24]. Wherein
the level of thyroid hormones can be normal but the level of
thyroid-stimulating hormone is lowered [4]. In pregnant rats
which received excessive amounts of iodine the level of pro-
lactin decreased. At the same time the pups dramatically lost
weight [10]. Thus despite some progress in studying the rela-
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tionship between the hypothalamic-pituitary-thyroid axis and
prolactin much remains unclear. In this regard we carried this
study in inbred C3H-A mice of both sexes to elucidate further
the regulatory activity of hypothalamic-pituitary-thyroid axis
under experimental impact.

Material and methods. Animals and treatments

The study was performed on 30 mature male and 33 mature
virgin female mice of the inbred line C3H-A. The animals were
obtained from the nursery «Rappolovo, leningradskaya oblast’».
At the beginning of the study the age of laboratory animals was
40+10 days, weight - 18-20 g. The experiment was performed
for 22 weeks from January 29 till the 1st of July of 2018 year.
After receiving from the nursery before the experiment began
the animals underwent an 18-day adaptation period during
which the behavior and general condition of each animal was
evaluated twice a day. Males and females were kept in sepa-
rate cages and in each case were randomly divided into three
groups. In males the three groups were formed equally and each
included 10 animals — hyperthyroid, euthyroid (control) and hy-
pothyroid. In females the three groups were formed as follows:
hyperthyroid, euthyroid (control) and hypothyroid — 15, 8 and
10 animals, respectively. The animals were maintained at con-
stant temperature (23+1°C), 12:12-h light-dark cycle schedule
and on standard food ration and water ad libitum. On males and
females of the first group was reproduced a model of experimen-
tal hyperthyroid status [16]. For this purpose the animals were
intraperitoneally injected by L- thyroxin in the dose of 200 pg
per 100 g of weight. L- thyroxin was diluted with physiological
saline to a concentration of 0.01% and administered throughout
the experiment every other day with the volume of each injection
being about 40 pl. On animals of the second group was reproduced
a model of experimental hypothyroid status. The water in the res-
ervoir was replaced with a 0.5% solution of propylthiouracil. Ac-
cording to the calculated data the each animal received approxi-
mately 1.9-2.2 mg of propylthiouracil per 100 g of body weight per
day. The mice of the third group made up a control group. For the
correctness of the experiment the animals of the second and third
groups were injected with 40 pl of 0.9% saline once every two days.
By the 22nd week of the experiment all animals were decapitated
and murine blood were received ex tempo.

Analysis for hormones. Determination of TSH, T4 and pro-
lactin serum levels. All blood samples were centrifuged at
1,000xg for 10 min at 10°C, serum was aliquoted and stored at
—70°C until shipment to AlkorBio TiroidIFA-TTG (TSH), DRG
Diagnostics-T4 (T4 total) and AlkorBio IFA-Prolaktin assays
(enzyme-linked immunosorbent assay). All kits for enzyme-
linked immunosorbent assay were purchased from AlkorBio
Company, St.Petersburg, Russia.

All data are reported as means + s.e.m. Statistical analysis was
performed using Student’s t-test. Differences were considered
statistically significant at p<0.05.

Results and their discussion. Male mice. As is shown (Table
1) the mean value for TSH among males of the first hyperthy-
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roid group was 0.257+0.135 puIU/ml. In the control and the hy-
pothyroid groups the mean values for TSH were 1.979+0.940
and 176+0.120 plU/ml, respectively. The difference in level
for TSH was significant between the hypothyroid and the con-
trol groups at p<0.05. The difference in level for TSH was also
significant between the hyperthyroid and the control groups at
p<0.05. No difference was found between the hypothyroid and
the hyperthyroid males. Measuring the level of T4 (total) im-
mediately attracts the fact that its level in hyperthyroid female
mice is significantly higher than in the other groups. This fact is
evident because that group received L-thyroxine. So the differ-
ence is significant relative to the control group and the group ad-
ministered to PTU at p<0.001 for both cases. The difference for
T4 (total) was also revealed between the control group and the
hypothyroid one at p<0.05. If we compare the results between
the hyperthyroid group and the hypothyroid one by the level of
prolactin (PRL) then the same trend is observed as for the TSH
level. No difference detected between those groups. However
the control mice had the mean value for the level of PRL as
443.792+196.226 mIU/1. The difference was significant as com-
pared to the level of PRL for the hyper- and the hypothyroid
groups at p<0.001 for both cases (Table 1).

Female mice. It is noteworthy considering the results on the
level TSH in female mice that the mean value for this hormone
was found to be 1.589+0.369 ulU/ml in the mice administered to
PTU (Table 2). This value was significantly higher relatively to
the control and the hypothyroid groups at p<0.05 and p<0.001,
respectively. There was also detected the significant difference
between the control group and the hypothyroid one at p<0.05.
No surprises have been identified by the level of the total T4
among the groups studied. The mean value of total T4 was
higher in hyperthyroid female mice at 26.35+1.81 pg/dl. As is
expected the significant difference was registered between the

hyperthyroid group and the control and the hypothyroid groups
at p<0.001 for both cases. The mean value of PRL level assayed
in the group administered to PTU was 408.439+70.943 mIU/1
whereas it was 102.76+0.014 mIU/I in third group of female
mice. So the significant difference between the hypothyroid
group and the hyperthyroid one was evident at p<0.001. Note-
worthy that no difference was found between the second and the
third groups of female mice. Meanwhile the difference for PRL
was elucidated between the control and the hyperthyroid groups
at p<0.05.

Male and female, Comparing the results for TSH, T4 (total) and
PRL the attention is drawn to the fact that the level of T4 (total)
was higher in control group of female mice as compared to the
one of male mice at p<0.05 (Table 3). The significant difference
between the male and female mice of the hypothyroid groups was
detected at p<0.001. The same level of significant difference was
elucidated for the level of prolactin in the hypothyroid groups.

TSH is expressed in the thyrotrophs of the anterior pituitary
gland, which in turn induces the synthesis and release of thyroid
hormones by the follicular cells of the thyroid gland. Thyrox-
ine is the predominant secretory product of the thyroid gland,
whereas only 20% of the circulating T3 are secreted directly
by the thyroid. In the periphery T4 is deiodinated supplying
roughly 80% of the circulating triiodothyronine. Reciprocally,
synthesis and release of T4 and T3 are inhibited when hormone
levels in plasma exceed a pre-set level. It is considered that hy-
pothyroidism increases synthesis of TSH and thyroid hormone
uptake transporters in plasma membranes of target cells and
circulating TSH levels. Otherwise hyperthyroidism decreases
TSH synthesis. So there is a precise physiological feedback
mechanism for regulation of the level of hormones of the hy-
pothalamic-pituitary-thyroid axis. We found that the levels of
TSH and PRL were significantly decreased in the hyperthyroid

Table 1. The level of thyroid-stimulating hormone, thyroxin and prolactin in male C3H-A inbred mice

The experimental condition

TSH, plU/ml

T, (total), pg/dl

Prolactin, m/U/I

The hyperthyroid group (first group)

0.257 £0.135*

27.312 £ 0.975%*

65.411 +£34.500%**

The control group (second group)

1.979 +0.940

7.570 +0.550

443.792 £ 196.226

The hypothyroid group (third group)

0.176 = 0.120*

4517 +0.815*

72.423 +42.500**

notes: the difference significant at p<0.05 if (*) and p<0.001 if (**). See explanation in results

Table 2. The level of thyroid-stimulating hormone, thyroxin and prolactin in female C3H-A inbred mice

The experimental condition TSH, plU/ml T, (total), ng/dl Prolactin, m/U/I
The hyperthyroid group (first group) 0.323 £0.105** 26.35 £ 1.810** 102.760 + 0.0140*
The control group (second group) 0.912 +£0.191* 9.444 + 0.880 298.655 +48.444

The hypothyroid group (third group)

1.589 + 0.369*

5.162 £ 0.603**

408.439 £ 70.943**

notes, the difference significant at p<0.05 if (*) and p<0.

001 if (**). See explanation in results

Table 3. The comparative data for the level of thyroid-stimulating hormone, thyroxin
and prolactin in male and female C3H-A inbred mice

The experimental condition TSH, plU/ml T, (total), ug/dl Prolactin, m/U/I
The hyperthyroid male 0.257 +0.135 27.312+0.975 65.411 £ 34.500
group (first group) female 0.323 £ 0.105 26.35+1.810 102.760 + 0.0140
The control group male 1.979 + 0.940 7.570 £ 0.550 443.792 + 196.226

(second group) female 0.912+0.191 9.444 + 0.880% 208.655 + 48.444
The hypothyroid male 0.176 £ 0.120 4.517+0.815 72.423 £ 42.500
group (third group) female 1,589 + 0.369** 5.162 % 0.603 408.439 + 70.943%*

notes, the difference significant at p<0.05 if (*) and p<0.001 if (**). See explanation in Results
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female mice. From the other had the levels of TSH and prolactin
were significantly increased in the hypothyroid group. So the
hypothalamic-pituitary-thyroid axis of female mice responded
in ordinary way upon administration to agents which either re-
place the functioning of the thyroid gland or inhibit its function.
The hypothalamic-pituitary-thyroid axis may also control PRL
secretion because lactotropic cells (lactotrophs, PRL-secreting
cells) also possess receptors, for example, to thyrotropin-releas-
ing hormone and further to TSH. Clinical data support such a
link. Subclinical hypothyroidism with high TSH levels and even
normal thyroid hormone levels is accompanied by increased
PRL secretion [19]. Furthermore, hyperprolactinemia has been
detected in about 20% of patients with subclinical hypothyroid-
ism and in 39-57% in overt hypothyroidism [3]. Average TSH
levels were higher in hyperprolactinemic women [23,29,30].
Much earlier it was made proposal that increased production of
PRL in hyperthyroid women may be due to increased clearance
of PRL in hyperthyroidism [9]. Hypothyroidism, not hyperthy-
roidism, may be linked to infertility although hyperthyroidism
also causes menstrual irregularities. These irregularities, how-
ever, rarely lead to infertility [7]. A bit controversial results we
obtained for female mice. In fact natural differences in thyroid
hormone levels in male and female have recently been elucidat-
ed in long-term clinical study of newborn male and female [17].
So it is quite possible the unequal hormonal response of male
and female mice treated with L-tyroxin and PTU. For example
the level of TSH was found to be higher in the control male mice
as compared to the control group of female. It may be explained
in this way that thyrotropin-releasing hormone is reliably proved
to be abundantly expressed in the male reproductive tract, with
the highest expression being inthe epidymis, prostate and testis.
These tissues contain mainly so-called TRH-like peptides and
a small amount (25%) of authentic TRH [15]. These peptides
appear to form a paracrine network possibly regulating prostatic
growth and normal growth and function of the gonads [6]. Fur-
ther, TRH properly and those like-peptides can stimulate higher
level of TSH in male. At first glance, the results obtained by the
level of hormones in response to the administration of L-thyrox-
in and PTU seem contradictory. It can reflect more complicated
mechanism of feedback regulation of the hypothalamic-pitu-
itary-thyroid axis under these agents treatment. Lactotropic cells
in male are developed very week. Then the hormonal imbalance
provoked by L-thyroxin can just inhibit further the minimal
activity of PRL-secreting cells or disrupted in male mice. The
unexpectedly low level of TSH in male mice as compared to the
female ones is explained more difficult. However the response
of male mice to L-thyroxin is in natural way. There is not differ-
ence but obvious tendency to decreasing total T4 upon treatment
by L-thyroxin. The particular glial cells in the third ventricle
of the brain which called tanycytes are enriched by iodothyro-
nine deiodinase type II (DIO2). DIO2 converts T4 into T3 which
much more active than T4. There is a body of evidence that this
iodothyronine deiodinase type II activity is one of main origin of
T3 for CNS [13]. But DIO2 serves to convert a variable rate of
intracellular T4 to T3 independent of circulating in blood levels.
The cytoplasmic pool of T3 includes therefore both T3from the
plasma and T3 generated by DOI2. The activity of this endoplas-
mic reticulum enzyme can be regulated by ubiquitination and is
influenced by the thyroid state (increased in hypothyroidism and
decreased in hyperthyroidism) [5]. It can be one of explanation
of decreased TSH level in PTU treated male C3H-A mice. It
is very probably that the feedback mechanism is disrupted for
this case. But there is a good question, why the female C3H-A
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mice responded to PTU administration by elevated level of TSH.
For this case there is another explanation. It is well established that
the activity of tanycytes is under strict hormonal control. Tanycytes
express a variety of estrogen receptors, and for example cultured
rodent tanycytes have been shown to rapidly retract their processes
when exposed to estradiol. Then activity of tanycyte decreases and
conversion of T4 to T3 down-regulates [12,27].

Conclusion. The male and female mice responded in different
ways upon the administration to L-thyroxin and propylthyoura-
cil on the level of TSH, T4 (total) and prolactin. Neuroendocrine
system is very delicate entity. In spite of apparent evidence and
knowledge about gender hormonal differences the nuances of
hormonal regulation in male and female are still far from com-
plete understanding and it requires further intensive study.
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SUMMARY

UNEQUAL HORMONAL RESPONSE OF MALE AND FEMALE C3H-A MICE
TO THE THYROID AND ANTITHYROID AGENT TREATMENTS

"Proshin S., ’Bagaturiya G., *Karpova 1., ’Kurbanov R., 2Glushakov R.

IState Educational Establishment of Higher Professional Training « North-West State Medical University
named after 1. Mechnikovay, *State Educational Establishment of Higher Professional Training
«St. Petersburg State Pediatric Medicaly of the Health Ministri of the Russian Federation,;
3State Scientific Establishment «The Institute of Experimental Mediciney, St. Petersburg, Russia

The state of physiological functions of the whole organism, its
vital activity and adaptation to various changes in the surrounding
and internal environment is controlled by neurohumoral mecha-
nisms. The main place in the implementation of those mechanisms
belongs to hormones. A clinically relevant problem is currently the
relationship between activity of thyroid gland and prolactin.

Aim of study. — To elucidate further the relationship of thy-
roid-stimulating hormone, thyroxine and prolactin.

The study was performed on virgin 30 mature male mice and
33 mature female mice of the inbred line C3H-A. On male and
female mice was reproduced a model of experimental hyperthy-
roid and hypothyroid status by the administration to L-thyroxin
and propylthyouracil, accordingly. The blood samples from
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animals were assayed for TSH, T4 (total) and prolactin. In the
hyperthyroid male mice the level of T4 (total) was significantly
higher as compared to the hypothyroid and control groups. No
deference for the level of TSH and prolactin was found between
the hyperthyroid and the hypothyroid groups. In the hypothyroid
female mice the level of TSH and T4 (total) was significantly
lower and the level of prolactin was significantly higher as com-
pared to the hyperthyroid and the control groups.

The male and female mice responded in different ways upon
the administration to L-thyroxin and propylthyouracil on the
level of TSH, T4 (total) and prolactin.

Keywords: Hyperthyroid and hypothyroid status, hormones,
L-thyroxin, propylthyouracil, C3H-A mice.
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ACCHUMETPUYHBIIA TOPMOHAJIbHBI OTBET CAM-
OB U CAMOK MHEPEJIHOM JIMHUH C3H-A MBIILIER
B OTBET HA BO3JIENCTBUE TUPEOUIHBIX U AHTHU-
TEPUOAHBIX JIEKAPCTBEHHbBIX CPEJICTB

Mpoummun C.H., *bararypus I.0., ’Kapnosa U.B.,
2Kyp6anos P.A., “Ttymakos P.H.
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Lens nccnemnoBanus - ONPENETUTh HIOAHCH B3aNMOCBSI3H TH-
MOTaIaMO-TUNO(U3apHO-IIUTOBUAHON CHCTEMBI U TIPOJIAKTHHA.

HccenenoBanne BHITIOTHEHO HA 3pENBIX AEBCTBEHHBIX 30 camIiax
u 33 camkax-mbimax nHOpenHoit muamn C3H-A. Ha cammax u
caMKax BOCTIPOHM3BE/ICHA MOJIENb SKCIIEPUMEHTAIFHOTO TUIIep- 1
THIOTHPE03a C NCIOIB30BaHNEM L-THpOKCHHA U TPONUITHOYPa-
1712, COOTBETCTBEHHO. CHIBOPOTKA ’KUBOTHBIX ITPOAHAIN3HPOBA-
Ha Ha THpeoTponHbIid TopMoH (TTI), o6mwuit T, n mponaktum. Y
TUIIEPTHPEOUIHBIX CAMIIOB YPOBEHB 00m1ero T, 6bL1 10CTOBEPHO
BBIIIE B CPABHEHHUH C THIIOTHPEONAHON U KOHTPOIBHOMN TPpyTIIa-
Mu. Y camuoB paznuuuii o yposHio TTI" u nponakTuHa Mexy
THIEPTUPEONTHON ¥ THIOTUPEOIHOI TPyNIIaMi HE BEISBICHO.
V camok B runoTupenoanoi rpynme yposenb TTI" u o6mero T,
OBLT JOCTOBEPHO HIKE, & YPOBEHD IPOJIAKTHHA IOCTOBEPHO BHIIIE
B CPaBHEHHH C THIEPTHPEOUTHONW M KOHTPOIBHOH TpyMHaMu.
CaMIbl 1 CaMKH OTpearnpoBai HEOANHAKOBO HA BO3JCHCTBHE
L-tupoxcuna u nponmiaTroypanmia mo yposatoo TTI, obmero
T, v mponakTuHa.
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HEKOTOPBIE ®N3NOJTOT'MYECKHUE ITPOLECCHI
B 30HE MIIEMHUYECKOM MIEHYMBPbI TOJIOBHOI'O MO3TA (OB30P)

"Yuukanze H.I'., *Conomonust P.O., 2[llykakunze A.A., 2Apa6yau M.B., *Murarsapust H.II.

Tocyoapcmeennoiii ynusepcumem um. Unou,; >Tounucckuil 20¢y0apcmeeniblilt MEOUYUHCKUT YHUBCPCUMEN,;
3lenmp sxcnepumenmanshoi Guomeduyunvt um. M. Bepumaweunu, Tounucu, I py3us

Nimemuueckas nenyMOpa mpro0pena HeHTpanbHOE 3HAYCHUE
B COBPEMEHHBIX MPEJCTABICHUSX O (POKAIBHBIX UIIEMHYECKHX
MOBPEKACHUIX TOJIOBHOIO Mo3ra [1].

Haubonee xapakrepHbIMU (DU3UOJIOTHUECKUMH MPU3HAKAMH
(hopMUpOBaHUSA 30HBI UIIEMHYECKOr0 (OKyca B pe3ylbTaTe
OKKJIIO3UHU LIepeOpaibHbIX COCYIOB SIBIISIOTCSA: a) MaJeHUe KPo-
BoTOKa HIke 20% OT HOPMAJILHOTO YPOBHS U 0) CTaOHIbHOE
TOBBIIICHHE YPOBHS BHEKJIETOYHOTO KaJIHsl, CBUJIETEIIBCTBYIOLIEE
0 Pa3BUTHU aHOKCHYECKOH AEMNOIsIpu3alii — IPU3HAKe HaJBU-
FaloLIMXCs HeOOPaTUMbIX HAPYIICHUH.
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B omnnume ot onycaHHON KapTHHBI, B 30HE IEHYMOPHI, T.€. B
KOPTHKAJIbHBIX OONACTSAX, OKPYKAIOUIUX 30HY HIIEMHUYECKOTO
(oxyca 1, COOTBETCTBEHHO, PACIIOJIOKEHHBIX HECKOJIBKO K IIEPH-
(bepuu oT Hee, KPOBOTOK BBILLIE U cocTaBsieT npumepHo 20-40%
OT HOPMBIL. B 3THX 0051acTsIX XOTs U Pa3BUBAETCS AIEKTPHUECKOE
MOJIYaHHE, HO CTAOUIBHOTO MOBBIIIEHNUS YPOBHS HOHOB Kallusl, B
OTIMYKE OT LIEHTpPa UIeMuu, HeT [1].

Takum o6pazom, 1o TakoMy MapameTpy, Kak HHTEHCHBHOCTb
MECTHOTO KPOBOTOKA, 30Ha NMEHyMOPbI XapaKTepU3yeTCs yPOB-
HEM, HaXOJSIIIIMMCsI HIDKE MOPOora, JOCTaTOUYHOIO ISl Pa3BUTHS
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UIEKTPUYECKOI0 MOJIYAHUS, OJHAKO BBIIIE [IOPOra, HEOOXOIH-
MOTO JUIsl HACTYIUICHHSI HEOOPaTUMBIX, TOTAJIbHBIX HAPYIICHUM
MOHHOTO romeocrasa [4]

HecMoTpst Ha IPUHIMIHANBHYIO 3HAYUMOCTB AETaIbHOTO U3-
YUYEHUsI TPOLIECCOB, IPOTEKAIOLIHMX B 30HE IIEHYMOPBI C MOMEHTA
HACTYIUICHHS UIIEMHUYECKOTO MHCYIBTA, HA CETOAHSIIHNIN IeHb
uH(OPMALUs 0 HUX HOCHT JIMIIb PE/IBAPUTEIIBHBIN XapaKkTep 1
COBEPIIEHHO HEJOCTATOYHA JUIsl YETKOTO IIOHUMAHHUS CyTH pas-
BUBAIOLIMXCS (DOKATIBHBIX HIIIEMUYECKHX MOBPEXKIeHUI. B Gosee
WM MEHEe YIIOPSI0UYCHHOM BHJIE 9Ta HH(OpMAIHS MOXKET ObITh
U3JI0KEHA CIICAYIOLINM 00pa3oM:

- HA PAHHUX dMAanax paseumus uemul 2eomempuieckue
pasmepbvl nenymopul umerom cyuwjecmeennoe snavenue. Tounble
pacueTsl, IPOBEACHHBIE IOCPEICTBOM HMHDK-aHAITH3a TOKA3aJIH,
4TO MeHyMOpa OXBaThIBaeT ILIOLIAb 00Jiee MOJIOBHHBI BCETO
UILEMUYECKOro noBpexaeHus [17];

- neHymbpa moogxcem Obimb UOEHMUPUYUPOBAHA NO YPOBHIO
MeCmHO020 KpOB8OMOKA, KOTOPBIH HOJKEH HAXOIUTHCS B OTHOCH-
TEJIBHO Y3KOM JIMana3oHe, IPUMEPHO, KaKk ObUIO YKa3aHO BBILIE,
B quanaszone 20-40% ot HopmanbsHOro ypoBHs [10]. Drto, mo
CYTH JieNa, He 04eHb MHOTHM IPEBOCXOAUT YPOBEHb KPOBOTOKA
B LIGHTPE HIIEMUYECKOro moBpexaeHus. Mcxons u3 Toro, 4to
AyTOPEryJIATOPHBIE MEXaHU3MbI KPOBOCHAOKEHHSI B HILIEMHUYE-
CKHMX 30HaX OJIOBHOTO MO3ra HAPYIICHBI U He (PyHKIHOHUPYIOT,
COCTOSIHME HEpBHOW (YHKIHMU B MEHyMOpe SIBIISICTCS BeChbMa
qyBCTBUTEIBHBIM K MaJCHIIMMKU H3MEHEHHIM Hepdy3rnOHHOTO
nasieHus [15], pe3ynpraTom 4ero sBISIETCsI, 4TO MeHyMOpa OT-
HOCHTCSI K 30HE HECTAOMIbHBIX COCTOSHUN M MOTEHIHAIbLHBINA
PHUCK HEOOPATHUMBIX MOBPEXKICHUIH OUYEHBb BBICOK;

- anekmpogu3suonocUtecKy NeHymMopa Hocum OUHAMUYECKUL
xapaxmep. OHa SBISIETCSI 30HONH BO30OHOBIISIFOIIMXCS JCTIONS-
pH3aLHii, ONpeieNsieMbIX KaK MePeXOAHBIMH OTPHLATEILHBIMH
casuramu nocrosinHoro notenuuana (DC) kopel, Tak U BpeMeH-
HBIMHU TTOBBILICHUSAMH YPOBHs Kajiusi. OEHOMEH HIIEeMUYeCKOM
JTIONSIPU3ALNH K HACTOSIIEMY BPEMEHH JOKYMEHTAJIBHO IO/~
TBEPK/EH B 9KCIIEPUMEHTAJIbHBIX UCCIeI0BaHUX [3].

B ominume ot n3BecTHOro heHOMEeHa pacIpoCTpaHsIIoLIeHCs
JeTIPecCcuy, HIIeMUYecKas JIenosipu3alys BOSHUKAeT He Ha
HOBEPXHOCTH, @ BHYTPH KOPTHUKAJIBHBIX 30H, B KOTOPBIX YpO-
BEHb KPOBOTOKA MOHIIKEH JI0 KPUTHYECKOTO YPOBHS M B OTBET
Ha AUEKTPOPHU3HOIOTHISCKUH CTUMYII CHCTEMa €€ Peryisiun
HE MOXKET PearupoBarh a/IeKBATHBIM IOBBIIICHHEM KPOBOTOKA.
COOTBETCTBEHHO, TKAaHEBOE HAIIPSKEHUE KUCIOPOAA, KOTOpoe
B HOPMAJILHOM MO3I'€ MOBBILIAETCSI BO BPEMsi PacIpOCTPaHSIO-
Iieiicst Ienpeccuul, B YCIOBHUSIX HIIEMHUYESCKON ACHONISIPU3ALIUH
nonmxkaercs [3]. Memuueckas 1enossipusanus spiseTcs pas-
PYLIMTENBHOH U1 30HbI TeHyMOpHI. [lokazaHo, 4To pu runoTep-
MHH, KOTOPasi KaK U3BECTHO YMEHBIIIACT CTEIICHb MIIEMUYECKOM
Jernonsipu3anny, 00beM nHdapkra ymensinaercs [9].

- Mmemuueckas neHym6pa B MeTabOJIMYECKOM acHeKTe
ABIISICTCSI BeCbMa HECTaOWIbHOW 30HOW. V3MepeHus B TKaHU
HEHYMOpPBI BO BPeMsI PEeBEPCUBHBIX BOJH JCTOISIPU3ALNN BbI-
SIBUJIM CHIDKCHHE YPOBHEH KOPKOBOTO ajeHO3MHTpudochaTa
(AT®) u pocdoxpearnna 10 50% 1 MOJIHOE UX OTCYTCTBUE TIPH
TEPMHUHAIILHOW aHOKCHYECKOH Jenossipusanuu [16].

- Nmemuueckas neHymOpa sBIsieTCs 30HOH TSDKEIOro MeTa-
OOJIMUECKOrO CTpecca, 4TO SBCTBYET M3 IKCIIEPUMEHTAJIbHBIX
UCCIIEJOBAaHUHN 110 U3YUCHHIO CTEIICHU CONPSKEHHOCTH JIOKaJlb-
HOTO KPOBOTOKAa M NMOTPEOICHUs IIFOKO3bI HAa PaHHMX dTarax
(TIepBbIe Yachl) MOCIEC OKKIIFO3UH IepeOpabHBIX cOCyaoB [8].
HecmoTps Ha NOHMKEHHBIN MECTHBIM KPOBOTOK B IIEHYMOpe Ha
paHHeM STarie UMeeTCsl HOPMAJIbHbIN MJIM JIaKe MOBBIICHHBII
((poxanbHO) ypoBeHb MOTPEOICHUS IIIOKO3bL. JTa HeaJeKBaTHast
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MeTaboJIMUecKasi aKTHBHOCTb B TIEHYMOpe, BUIIMMO, 00yCIIOBIIeHA
HEO0O0X0IMMOCTEIO cuHTe3a AT® 111 BOCCTAHOBIECHHUS MOHHOIO
rOMe0CTa3a, HapyIIEHHOIO UIIEMUYECKON AeNoIspu3aLluei.

- Bpems cywecmeoganus nenymopul oepanuiero. smepenus
MHTEHCHBHOCTH METab0IN3Ma [VIFOKO3b! U JIOKAJILHOT'O KPOBOTO-
Ka, IPOBE/ICHHbIE 1 yac cIrycTs Hocie IByX4acOBOW OKKIIHO3UU
cpezHel MO3roBoii apTepu, HOKa3ali Pe3Koe 0JaBICHUE METa-
Oom3Ma mIoKo3bl [8]. B cexkBeHIMaIbHOM TO3UTPOHHO IMUCCH-
onnoM Tomorpadudeckom (ITDT) rccnenoBaHUH TIPH OKKITFO3UH
CpeAHEH MO3roBOH apTepHM y KOILUEK BbISBICHA MOBBIIICHHAS
SKCTpaKLUs KHCIOpOJa, YKa3blBaloIlas Ha paccoriacoBaHue
ME 1y KPOBOTOKOM M METa00IN3MOM KUCIOPO/1a Ha JIOKAJIbHOM
YpPOBHE, KOTOpast IPUCYTCTBOBAJA B TEUEHHUE MIEPBBIX 4-X 4acoB
u ucyesna yepes 18-24 yacos [5].

TaxkuM o0pa3om, TepaneBTHYECKOe OKHO Uil IPOBEICHHS
periepdy3un Mpy UIIEMUYECKOM MHCYIIBTE BeChbMa OrpaHUYeHO.
B OoxpcTByromux npumarax (¢ MOHUTOPHHTOM JIOKAJTbHOTO
MO3TOBOT'0 KPOBOTOKA) BpeMEHHAsI OKKITIO3Us CPEHEH MO3rOBOM
apTepHH pUBea K HeoOpaTMMOMY HOBPEXKICHHIO B TEX JIOKyCax,
B KOTOPBIX KpoBOTOK ymain Hike 0.1-0.12 mu/r/mMuH, a npu nep-
MaHEHTHOU OKKITF03uH - Hike 0.17-0.18mu1/r/mMun [6]. B uccre-
JIOBaHHSIX Ha KOIIKAaX M KPbICaX MMOTyYeHbI O0JIee COrIacOBAaHHbBIC
JTaHHBIE: 0KA3aJI0Ch, YTO OKKJIIO3Us CPEeAHEl MO3roBOH apTepun
B TeueHHe 3-4 4acoB MHAYLHPYET MH(DAPKT, COM3MEPUMBIH C
BO3HUKAIOIUM IIPU IEPMaHEHTHOM okKIto3un [12].

Ha ocHoBaHuY TPUBEIECHHBIX JAHHBIX, CIICAYET 3aKJII0YUTh, UTO
Ul TOCTHDKEHUS YCIEITHOTO pe3yiibrara umeercs 3-4-uacoBoit
JIMara3oH BpeMeHH, B TeYeHHE KOTOPOTo J0JDKHA OBITh TPOBEICHA
periepdy3uoHHas Teparusi.

B siBHOM KOH(JIMKTE C MPUBEACHHBIM BBILIE MaTePHAIOM Ha-
XOISITCS JaHHble cepuiiHbIX [19T manueHToB ¢ HIIEMUYECKUM
UHCYIbTOM. OHU CBUETEIBCTBYIOT, UTO Aaxe CIycTsd 17 yacos
T0CJIC HACTYTUICHUS MHCYJIBTA B 30HE IEHYMOPBI B 3HAYUTEIILHON
YacTH TKaHU TOJIOBHOTO MO3ra YPOBHM MECTHOTO KPOBOTOKA U
SKCTPaKIMK KHUCIOPOZA BCE €IlIe HAXOATCSA BBILIE IOPOTa JKU3-
Heobecneuenust [17].

Bosnee Toro, ectb uccienoBaHusi, aBTOPbl KOTOPBIX YTBEPIK-
JIAI0T, YTO B IIOrPAaHUYHON HIIEMHH 30HE, T.€. B IMEeHyMOpe,
MeTaboJIM4eCKHU )KU3HECIIOCOOHAs TKAHb MOTEHLUAIBHO MOXKET
CyLIEeCTBOBaTb, [0 KpaiHell Mepe, B TeueHHe 48 yacoB mocie
HacTyIuleHus: uHcynbsTa [5]. HecmoTps Ha TepameBTHUECKHH
OINTHMM3M, BHYILIAEMBIH YKa3aHHBIMHU HCCIICI0BAaHUSIMH, TAHHbIC
TeX € aBTOPOB HANIAAHO JEMOHCTPUPYIOT, YTO MOBBIILICHHAS
JKCTpakuus Kuciaopona, Habmonaemas npu [I9T obcnenosa-
HUSX 3a nepuop 7-18 uacoB mocie MHCYIbTa, HE MOXKET Tpe-
roylaraTh rapaHTHPOBAHHYIO JKU3HECIIOCOOHOCTh TKaHU [5] n
MO>KHO COBEPIIUTH OOJIBIIYIO OLIMOKY, Ha/lesICh Ha JOCTHKEHHUE
YCIIENTHOTO pe3y/bTaTa (B CMbICIIC 00eceueH s MeTab0IHYECKON
KHU3HECIOCOOHOCTH TKAHU) MPU NPOBEIEHUU MHTCHCHUBHOIO
TEPareBTUUECKOTO BO3ICHCTBUS JIUILL CIIycTs 4-6 4acoB mocie
HACTYIUICHUS UHCYJIBTA.

[IpakTiuecku, BO BCeX 3KCHEPUMEHTAIBHBIX UCCIIEIOBAHUAX
UILIEMUYECKOr0 HHCY/bTa, IPOBEACHHBIX HA )KUBOTHBIX 110 1987
rojia, HUKTO He IIpeArosara, YTo TeMIepaTypa roJJoBHOro Mo3ra
BO BpEMS MUIEMUHM MOXET MEHATHCS HE3aBUCHMO OT TeMIlepa-
Typbl Teaa. ONbIThI, KaK IIPABUIIO, IPOBOAMINUCH C U3MEPEHUEM
PEKTaJIbHOM TeMIIepaTyphl U JIMILIb OTHOCUTEIBHO HEIaBHO BbI-
SBJICHO, YTO JIa)kK€ HE3HAYUTENIbHbIC U3MEHCHUS TEMIIEPaTyphbl
IOJIOBHOT'O MO3I'a MOTYT OKa3aTh CYILIIECTBEHHOE BO3ACHCTBUE Ha
Ppa3BUTHE UILIEMUYECKOro HHCYIIbTa. Hanpumep, npu riio6anbHOM
UILIEMUYECKOM HHCYJbTE MEepeiHero Mo3ra, psmerocs 5-20
MHHYT, O)KHJIaeMble dKCTCHCHBHBIC MMOBPEXKJICHHUs Haunboiee
paHUMBIX HeMpoHHbIX nomysauuil B CAl cexrope runmokamia,
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CYIIECTBEHHO OBbUIH TpeoTBpalieHsl (bonee yeM Ha 75%) 1o-
HIDKEHHEM TeMIIepaTypbl BHYTPH HIIEMUYECKOW 30HbI JIMIIb HA
2-3rpanyca Llenscust [13]. Ilpu BpemenHo#t ¢oxanabHO# nepe-
Opanbroil niemuu (90-120 MUHYT OKKJIIO3MSI CpelHEeH MO3ro-
BOI apTepuM) Aa)ke HE3HAUUTEILHOE CHHXKEHUE TEeMIIEpaTyphbl
(B 3aBHCHMOCTH OT MOMEHTA MHIyLHUPOBAHUS TMIOTEPMHH, €€
JUITUTENIBHOCTH U NPOCTPAHCTBEHHON NMPOTSKEHHOCTH) CIIO-
CcOOHO TPENOTBPATHTH pa3BuTHE 0ObeMma nHpapkra Ha 50-80%.
Oxka3anock, YTO MHTpaULIEMUYeCKas THIIOTEPMUs YMEPEHHOH
CTEIICHHU IIOJIHOCTbIO [TOAABIISICT MAaCCOBOE BIJICIICHUE [VTyTamara
B MEKKJIETOYHOE MPOCTPAaHCTBO. VIHTEpEeCcHO, YTO Jaxke MOCT-
UIIEeMHYeCKasi yMEepPEeHHas TUIIOTePMUS], MHIYLIUPOBAHHAsS Cpa3y
JKe T10CJIe INI00aTbHOT0 HHCYJIBTA OKa3bIBaeT 3aIUTHOE ICHCTBHE
Ha HEHPOHBI, UMEIONINE KOPOTKUH MEPUOJT BbIKUBAHUs O€3 HEl-
pomnarojiornyeckoro BMeniareiabcTsa [9]. 3agepikka npouecca
rudeny KJIeTOK B Pe3yIbTaTe OCTUILIEMHIECKOW TUITOTEPMHH, 110
BCEH BEpOATHOCTH, IPEAOCTABIISIET LIMPOKUE BO3MOXKHOCTH JUISL
YBEJIMUYCHUS TEPANEBTUUECKOTO OKHA U MPOBEACHHS TaKUX J0-
HOJIHUTEJIBHBIX Mep, KaK 3a1103aJ10€ IPUMEHEHHE aHTarOHUCTOB
NMDA perentopoB HIH CKaBEHIKEPOB CBOOOIHBIX PaIUKAIIOB.

HUccnenoBanust a¢exra MOBBILICHHS TEMIIEPATyphl IIPHU TJI0-
0aJbHOM MIIEMHH TOKa3aJld, YTO YBEJIHMYCHHE TeMIIEpaTyphl C
37 no 39°C Biieyer 3a co0oii: 1) upe3amepHoOe pacnpocTpaHeHHe
UILEMUYECKOT0 MTOBPEKACHUS 1aKE HA TE 30HBI TOJIOBHOTO MO3Ta,
KOTOpbIE, OOBIYHO, B @HAJOTUYHBIX YCJIOBHSIX HE MOJBEPIKCHBI
IaTOJIOTMYECKUM N3MEHEHUSIM; 2) YCKOPEHHE IpoLiecca pa3BUTHs
HaTOJIOTNYECKUX M3MEeHEHHUH 1 3) MHOro()OKaIbHOE HapyLIeHHE
remarosHiedanyeckoro baprepa [11].

OTu SKCIIEPUMEHTAIbHBIC HAONIOICHHS CTUMYIIMPOBAJIN CO3IaHNUE
KJIMHUYECKUX [IPOTOKOJIOB JUTsl HALIMEHTOB C MILIEMUYECKUMH Hapy-
IICHUSIMY, TIPELYCMAaTPUBAIOILNX U3MEPEHUE TEMIIEPaTypbl MO3ra
¥ JIAJTV IMITYJIbC Pa3paboTKe METOIOB 110 TIPUMEHEHHIO YMEPEHHOM
TUIOTEPMHUH JUIS JIGUCHHSI OCTPBIX TPABMATHYSCKUX MOPAXKSHUI
roJI0OBHOTO Mo3ra. Ha ceronHsmnuii 1eHb MOXHO YTBEP KIaTh. UTO
KJIMHHLACTAM YIKE XOPOLIO N3BECTHA HEOOXOMMOCTD IPELYTIPEIK-
JIeHVs] MAJICHILIErO TIOBBIIICHHUS] TEMIIEPATy Pbl TOJIOBHOTO MO3Ta IIpU
MHCYJIBTaX WM TpaBMax rojI0BHOTO Mo3ra. BoaMoXkHOCTb HeMHBa-
3MBHOI'O KOHTPOJIS TEMIIEPATyPhI TOJIOBHOI'O MO3Ia IIPEOCTABIIIET
METOJ] MAarHUTHO-PE30HAHCHOTO MMUJDKUHTA.

IepBbie 3HaYMMBIE JaHHbBIC B HCCIICIOBAHUSIX LiepeOpatbHOil
UIIEMHH TIOJy4eHbI 0J1arofapst UCIOJIb30BAaHUIO METOIOB MOJIe-
KyJISIpHOH Ouosioruu. B yacTHOCTH, CyLIECTBEHHBIE CIBUTH B
HOHUMAHUH MEXaHN3MOB PA3BUTHS HILIEMUYECKHUX MOBPEKICHUN
JIOCTUTHYTHI B OKCIIEPUMEHTAX Ha TPAHCTCHHBIX U HOKayTHPO-
BAHHBIX MyTaHTaX-MbIIIaX. B 9TOM acriekre MOXHO HMPUBECTH
HECKOJIBKO SIPKUX IPUMEPOB: UCCICIOBAHUS UILIEMUYECKUX Me-
XaHU3MOB Ha TPAHCT'€HHBIX MBIIIAX IT0Ka3aJIl BaKHEHIIIYIO POJIb
CBOOOIHBIX KHCIIOPOIHBIX PAZMKAIOB B Pa3BUTHH UIIEMUYECKUX
noBpexaeHui [14]. B npyrom uccienoBanuy Ha MyTaHTax (HO-
KayTHPOBAHHBIC MBIIIIN) C HAPYLICHUEM SKCIIPECCUU HEHPOHHOM
130(hopMbI pepMEHTa CHHTA3bl OKCHJIA a30Ta pa3Mephl UILIEMH-
YECKHX MOBPEXKICHUH ObUIM HAMHOTO MEHBIIEC B CPaBHEHHUH
C HOPMAJIbHBIMHU JKUBOTHBIMHM U MBIIIA MYTAHTBI IIPOSIBIISLIIH
ropasao MeHbLIMH HeBponornueckuid aeduuut [2]. B otmmune
OT 3TOr0 HOKAYTHPOBAaHHAs MBILIb ¢ HAPYILICHUEM 3KCIPECCUU
HE HEHPOHAIBHOM, a SHIOTEINALHON (POPMBI CHHTA3bI OKCHA
azora uMena nH}GapkT ropasao OONBIINX pa3Mepos [2].

HccnenoBanus, aHaJIOTMYHBIC YKa3aHHbBIM, 1AF0T OIHO3HAYHBIN
OTBET Ha HEKOTOPBIE aCHEKThI (PYHKIIHOHUPOBAHHSI MEXaHH3MOB
Pa3BUTHS HILIEMHU.

Cy1ecTByeT TpaanuIMOHHBIH B3IV, YTO BO BPEMsI UILIEMHUH
(m106aJ1bHOM MITH JIOKAJIBHON ) CTUMYJIMPYETCS IIPOLIECC HEKPO3a U
HEHpOHBI THOHYT M3-3a AeHIKTa KUCIOPO/A U INI0K03bL. OHAKO
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HMCHOTCA U HAHHBIC, ](OTOpre ITOKa3bIBAKOT, YTO B HeKOTOprX
chyaum{x, HIIEMHUYCCKUC HeﬁpOHbl MOFyT l'lO)lBepl"aTbCfl TAKXEC
U aroITo3y — aKTUBHOMY, T€HETUYECKHU PETYINPYEMOMY IPO-
L[ECCY «IIPOrpaMMHUPYEeMOH THOEH KIICTOK» aHAJIOTMYHO TOMY,
YTO MPOUCXOAUT IMPU HOPMAJIBHOM 3MOPHOHAIBHOM Pa3BUTUH
1 WHBOJIIOIMOHHBIX aTpo(UUECKUX mporeccax [7], OqHaKo 3TH
JTaHHBIE TPEOYIOT NaJbHEHIINX UCCICIOBAaHUN U YyTOUHEHUH.

JIUTEPATYPA

1. Baron JC. Protecting the ischaemic penumbra as an adjunct
to thrombectomy for acute stroke. Nat Rev Neurol. 2018;
14(6):325-337.

2. Chen Zhou-qing, Ru-tao Mou, Dong-xia Feng, Zhong Wang,
M.D., Gang Chen, The role of nitric oxide in stroke Med Gas
Res. 2017; 7(3): 194-203.

3. Ehling Petra , Eva Gob, Stefan Bittner, Thomas Budde, An-
dreas Ludwig, Christoph Kleinschnitz, Sven G Meuth. Ischemia-
induced cell depolarization: does the hyperpolarization-activated
cation channel HCN2 affect the outcome after stroke in mice? Exp
Transl Stroke Med. 2013; 5: 16.

4. Fisher M, Bastan B. Identifying and utilizing the ischemic
penumbra. Neurology. 2012; 25, 79 (13 Suppl 1): 79-85.

5. Heiss W., Graf R., Wienhard K. Dynamic penumbra dem-
onstrated by sequantial multitracer PET after middle cerebral
artery occlusion in cats. J. Cereb. Blood Flow. Metab., 1994,
14, 892-902.

6. Jones TH, Morawetz RB, Crowell RM, Marcoux FW, FitzGib-
bon SJ, DeGirolami U, et al. Thresholds of focal cerebral ischemia
in awake monkeys. J Neurosurg 1981; 54: 773-82.

7. Kaczanowski S. Apoptosis: its origin, history, maintenance and
the medical implications for cancer and aging. Physical Biology.
OPEN ACCESS, 2016; 13: 031001

8. Kate M, Wannamaker R., Kamble H., et al., Penumbral
Imaging-Based Thrombolysis with Tenecteplase Is Feasible up to
24 Hours after Symptom Onset. J Stroke. 2018; 20 (1): 122-130
9. Lee JH, Yoon EJ, et al. Hypothermia inhibits the propagation of
acute ischemic injury by inhibiting HMGB1. Mol Brain. 2016; 9: 81.
10. Lin L, Bivard A, Krishnamurthy V, et al. Perfusion to Quan-
tify Acute Ischemic Penumbra and Core. Radiology. 2016; 279
(3): 876-87.

11. Masuda Hiroshi, Shogo Hirota, Akira Ushiyama, Akimasa
Hirata, Takuji Arima, Hiroki Kawai, Kanako Wake, Soichi Wata-
nabe, Masao Taki, Akiko Nagai, Chiyoji Ohkubo. No Dynamic
Changes in Blood-brain Barrier Permeability Occur in Develop-
ing Rats During Local Cortex Exposure to Microwaves. In Vivo
2015; 29 (3): 351-357.

12. Memezawa H., Smith M., Siesjo B. Penumbral tissues sal-
vaged by reperfusion following middle cerebral artery occlusion
in rats. Stroke 1992; 23: 552-559.

13. Minamisawa H., Smith M., Siesjo B. The effect of mild hyper-
thermia and hypothermia on brain damage following 5, 10, and
15 minutes of forebrain ischemia. Ann. Neurol., 1990; 28: 26-33.
14. Ming-Shuo Sun, Hang Jin, Xin Sun, Shuo Huang, Fu-Liang
Zhang, Zhen-Ni Guo, Yi Yang. Free Radical Damage in Ischemia-
Reperfusion Injury: An Obstacle in Acute Ischemic Stroke after
Revascularization Therapy. Oxidative Medicine and Cellular
Longevity 2018; Article ID 3804979, 17 pages.

15. Robert W. Regenhardt, Alvin S. Das, Christopher J. Stapleton,
Ronil V. Chandra, James D. Rabinov, Aman B. Patel, Joshua A.
Hirsch, Thabele M. Leslie-Mazwi. Blood Pressure and Penumbral
Sustenance in Stroke from Large Vessel Occlusion. Front Neurol.
2017; 8: 317.



GEORGIAN MEDICAL NEWS
No 11 (284) 2018

16. Ullah G, Wei Y, Dahlem MA, Wechselberger M, Schiff SJ.
The Role of Cell Volume in the Dynamics of Seizure, Spreading
Depression, and Anoxic Depolarization. PLoS Comput Biol.
2015; 14, 11(8): €1004414.

17. Yu Yannan , Quan Han, Xinfa Ding, Qingmeng Chen, Keqi
Ye, Sheng Zhang, Shenqgiang Yan, Bruce C. V. Campbell, Mark W.
Parsons, Shaoshi Wang, Min Lou. Defining Core and Penumbra in
Ischemic Stroke: A Voxel- and Volume-Based Analysis of Whole
Brain CT Perfusion. Sci Rep. 2016; 6: 20932.

SUMMARY

SOME PHYSIOLOGICAL PROCESSES IN ISCHEMIC
PENUMBRA OF THE BRAIN (REVIEW)

IChlikadze N., *Solomonia R., 2Shukakidze A., 2Arabuli M.,
*Mitagvaria N.

lya State University; *Tbilisi State Medical University; °I. Beri-
tashvili Center for Experimental Biomedicine, Tbilisi, Georgia

The zone of penumbra in ischemic brain tissue lies below the
local cerebral blood flow threshold for electrocortical silence but
above that for anoxic depolarization and massive ionic dysho-
meostasis. Conflicting data concerning the width of therapeutic
window in which successful reperfusion of blood still is pos-
sible, are cited in this paper.

The role of temperature in development of ischemic stroke is
also considered. There are data that even small degrees of brain
temperature alterations crucially affect the outcome of ischemic
insults. The lowering of intraischemic brain temperature by just
2 to 30C is capable of diminishing the volume of infarction up
to 70 to 80%. Hypothermia modifies a variety of intracellular
processes and markedly delaying the process of cell death, hy-
pothermia appears to widen the therapeutic window.

Keywords: ischemic penumbra, blood flow, hypothermia, hy-
perthermia, brain.

PE3IOME

HEKOTOPBIE ®U3HOJOTMYECKHE TPOLIECCHI B
30HE MIIEMHUYECKO# MEHYMBPBI TOJIOBHOT'O
MO3T'A (OF30P)

"Ynukanze H.I., *Conomonus P.O., Illykakunze A.A.,
2Apabyan M.B., *Murarsapus H.IT.

Tocyoapemeennotil ynueepcumem um. Mnvu, >Tounucckuil 2ocy-
dapcmeennblil meouyunckull ynueepcumem, *Llenmp sxcnepumer-
mansrou Guomeouyunst um. M. bepumawesunu, Tounucu, I py3zus

Nmemuyeckast neHymMOpa roJIoBHOIO MO3ra 10 TAaKOMY TT0Ka3a-
TEJII0, KAK MHTEHCUBHOCTb MECTHOTO KPOBOTOKA XaPAKTEPU3YETCS
YPOBHEM, HAXOAAIINMCS HIKE [IOPOTa Pa3BUTHU JIEKTPHUECKOTO
MOJIYaHHMsI, OJHAKO BBIIIE [IOpPOra Pa3BUTHSI HEOOPATHUMBIX, TO-

TaJIbHBIX HAPYILEHUI HOHHOTO ToMeocTasa. B pabore npuBosTes
IPOTHBOPEUHBBIC JAHHBIC KACATEILHO «TEPAIIEBTHYECKOrO OKHA,
B TEUCHUE KOTOPOTO BO3MOYKHO IIPOBECTH YCIICIIHYIO periepdy-
3MOHHYIO TepaITHIO.

OO6cyxmaeTcst Takke poib TeMmIeparypHoro dakropa B pas-
BUTHH MILIEMHYECKOr0 MHCYNbTa. [Ipn BpeMeHHOU (oKambHOU
1epeOpaibHON HIIEMHUH CHIDKEHHE TEMIIEPaTyphl CIIOCOOHO
IPeIOTBPaTUTh pocT odbema nHdapkra B 70-80%. BrisiBieno,
YTO MHTpaWIIEMUYecKasi FUIIOTEPMUsT YMEPEHHOI CTeIeHH
OJIHOCTBIO MOZIABIISIET MACCOBOE BBIJICTICHHE [ITyTaMaTa B MEX-
KJIETOYHOE TIPOCTPAHCTBO. [ToBbIlIEHHE TemIepaTypbl Ha 2-3°C
BJICYET 32 COOOI YCKOpEHHUE Mpoliecca pa3BUTH NaTOIOIMYECKUX
M3MEHEHUH 1 MHOTO(OKaIbHOE HApYIICHNE FreMaTodHIedantnye-
CKOTO0 0apbepa ¢ pacipoCTPaHCHUEM UILIEMUYECKOTO TIOBPEIK/Ie-
HHS IaJKe Ha T 30HbI FTOJIOBHOTO MO3ra, KOTOPbIE B aHAJIOTHYHBIX
YCIIOBHSIX HE TIOJBEPIKEHBI TATOJIOTMYECKUM U3MEHEHHSIM.
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UTEPATUBHBIN MOAXO0/ K IEHOOBPA3OBAHUIO HA JIABOPATOPHBIE YCJOAYTH
ITPU MTPEJOCTABJEHUA MEJUIIMHCKOM TOMOIIA
(KOITPOITPOTO300CKOIMNYECKOE OBCIIEJJOBAHUE HA JISIMBJINO3)

'"Boaus E.N., *Mapuenko O.C., Illeuenxo JI.C., 'Boans WU.IL., 'Kagenbuuk JLA.

' Xapvrosckas MeOUYuHcKas akademust NOCIeOUnIoMHo20 0bpasosanus Munucmepcemea 30pagooxpanenus Ykpaunol;
’Hayuonanenulil opuduyeckuil ynugepcumem um. HApociasa Myopozo, Xapvkos, Ykpauna

B coBpemenHslil nepuos, o AaHHBIM MUH3IpaBa YKpauHsl,
oxo110 70% Bcex KIMHUYECKUX PEIIeHn it B METUIINHE OCHOBAHBI
Ha pe3ysbTaTax JabopaTOPHBIX UCCIIEIOBAHUH, a 1711 MHPEKIMOH-
HBIX 3200JI€BaHUM 3TOT MoKa3arens npuodmmxaercs k 100% [12].
Takum 00pa3oM, 3GPEeKTHBHOE OCYIIECTBICHUE MEIHIIHHCKOM
pedopmbl B YkpanHe, HalpaBIeHHONW Ha BCECTOPOHHEE COBEp-
IIEHCTBOBAHHE 3/IPABOOXPAHEHNS], 3aBUCUT OT HIUPOKOTO JOCTYTa
HaceJeHHs K KaueCTBEHHBIM JTa0OPaTOPHBIM HCCIEJOBAHUSM,
OZIHUM M3 (PAKTOPOB 00ECTIEYEH S KOTOPOTO SIBISIETCS SKOHOMH-
YeCKH 000CHOBAHHOE IIEHO00Pa30BaHNE Ha OCHOBE ONTUMHU3ALINN
COOTHOIIEHUS «I[€HA-KaueCTBOY.

Ipodunakrrka, TMArHOCTUKA U JISYEHHE JIIMOJI03a OCHOBAHbI
Ha 1a0OpaTOPHBIX MCCIETOBAHUAX, B I[EHE KOTOPBIX JOJMKHBEI
HalTH CBOE KOHIIEHTPHUPOBAHHOE OTPaK€HHE MX KadecTBO,
colMabHasl 3HAYUMOCTb U SKOHOMHUECKAss 000CHOBAHHOCTb.
AKTyanbHOCTb M MPAKTHUECKOE 3HAUEHUE PEIISHUs] STOU Mpo-
OneMbI 00y CIIOBIICHBI, BO-IIEPBBIX, HEOOXOIMMOCTBIO pa3paboTKH
IKOHOMHUECKH 000CHOBAHHBIX TAPU(OB HA MEAUIIMHCKHE YCTyTH
M0 MPOTpaMMe ToCyAapCTBEHHBIX TapaHTHH MEIHIIMHCKOTO
o0CTy)KUBaHUs HACEJIEHUs, B KOTOPOH yKazaH «IepedeHb U
00beM MEAMIMHCKUX YCIyT (BKJIFOUAs MEIUIMHCKUE U3AETHA)
U JIEKapCTBEHHBIX CPEACTB, MONHYIO OIIATy MPEAOCTaBICHUS
KOTOPBIX MallMEHTaM rOCyAapCTBO TapaHTHPYET 3a CUET CPEJICTB
TocynapcTBeHHOTO Oro/pKeTa YKpawHBbl COMIACHO Tapudy s
MpodHUIAKTUKH, IUATHOCTHKH, JIEUSHUS U PeabUINTAINH B CBSI3U
¢ 007ne3HAMH, TPaBMaMH, OTPABIEHUAMH U MaTOIOTMYECKUMU
COCTOSIHUSIMH, @ TaKKe B CBA3U C OEPEMEHHOCTBIO U POJAMI»
[10]. Heo6xonumo oTMeTuTs, uTo ¢ 1 suBaps 2018 rona ocymect-
BIIIETCS IPOTrPaMMa roCyAapCTBEHHBIX TapaHTHI MEAUIIMHCKOTO
00CITy>KUBaHHs HACENIEHUS LIS TIEPBUYHOM METUIIMHCKOM MOMO-
i, a ¢ 1 suBapst 2020 3Ta mporpamma OyAeT peann3oBaHa AT
BCEX YpOBHEH MeTUIMHCKON momomu. Takum obpa3om, paspa-
60TKa 1 BHeApeHHE Tapr (OB HA MEUITMHCKHE YCITyTH SIBISIETCS
JIeiCTBEHHBIM YKOHOMHUYECKUM MHCTPYMEHTOM OOECTIEeUeHHS
3¢ dexTHBHOCTH MPOrpaMMbl MEAUIIMHCKHUX TApaHTHI MO BCEM
YPOBHSIM ¥ BUJIaM MEAUIIMHCKOTO 00CTy>KHBaHHSI.

Bo-BTOpBIX, 00513aHHOCTAMHU CeMEHOTO Bpaya SBISIOTCS
KOOPJHMHALUS M OPTaHM3alus BHITONHEHHUS 1a00pPaTOPHBIX HC-
clen0oBaHMN W UX mpoBeneHus [4], uro TpedyeT pazpaboTKu
IKOHOMUYECKHX OCHOB OTIPE/IENEH s yPOBHSI OTIJIAThI 3THX BUIOB
MEIHUIIUHCKOTO 00CITyKUBAHUSL.

B-tpetbux, B 3akone Ykpanns! «O rocyaapcTBEHHbIX (pUHAH-
COBBIX TapaHTHAX MEAUIIMHCKOTO OOCITYKMBaHMS HACEICHUS
YCTaHOBJIEHO, UTO Tapu( Ha MEUIIMHCKHE YCIIYTH, CBA3aHHBIE C
MPe10CTaBIeHNEM TIEPBUYHON MEUITMHCKON MOMOIIH, COCTOUT
13 JIByX YacTei: CTaBKM OMJIAThl MEAUIIMHCKOMN YCITyTH U CTAaBKU
OMIaThl AMATHOCTUYECKHUX YCIyT, B TOM YHCIIE Jab0paTOPHBIX
uccnenosanuii [10]. Takum o0pa3omM, ycTaHOBICHHE YKOHOMHU-
4eCKH 000CHOBAaHHBIX TapU(POB Ha METUIIMHCKHE YCITyTH MPSIMO
3aBHCHT OT IIEHOOOPA30BaHUs Ha 1aOOPAaTOPHBIE UCCIIECIOBAHNUS.

B-4eTBepThIX, MEAULUHCKAs pedopMa MpeaycMaTpuBaeT
MPEOCTABIECHUE IIMPOKOTO CIEKTpPa IMIATHBIX MEANUIIMHCKUX
YCIIYT, 4TO TaKKe aKTyalu3HpyeT MpoOieMy HeHO0Opa3oBaHuUs
Ha nabopaTopHble UccIeaoBaHus B chepe mapa3uToIoTuu.
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B coBpeMeHHBIH MEepuoa B HAyYHBIX M METOAMYECKHX HC-
TOYHHUKAX, B KOTOPBIX aHAJIU3UPYIOTCS PACXOJIbI, PE3YJIBTAThI U
LIeHbI JIJAOOPATOPHOI TMarHOCTHKH JIAMOIN03a, KaK IIPaBHIIO0, He
YUYHTBIBAETCS OObEKTHBHAS HEOOXOAUMOCTD OCYIIECTBICHHS He-
CKOJIBKUX OBTOPHBIX HCCIIEIOBAaHUM, OCKOJIBKY MEPBbIi aHAIN3,
KOTOPBIIT MOXKET UMETh OTPULIATENIbHBIH PEe3yNIbTaT, HE SABISCTCS
abCOIIOTHO JOCTOBEPHBIM sl BepuuKauu 3aboneBaHus
nsiMOnno3oM. HeoOXomuMoCTh TOBTOPHOCTH aHAIM30B aKTya-
JM3UPYET pa3pabOoTKy U MPUMEHEHHE UTEPaTHBHOTO MOAX0/A K
LIEHOOOPa30BaHUIO HA Ta0OPATOPHBIE HCCIIEIOBAHUS IIMOIN03a.

Llenblo nccnenoBaHms SBUIOCH 000CHOBAHHE TEOPETHKO-Me-
TOJMYECKHX OCHOB IIeHOOOpa30BaHuUs Ha JIAOOPATOPHBIC YCIyTH
MO JAMATHOCTHKE JIAMOJIN03a C YYETOM X UTEPATHBHOCTH U
0COOCHHOCTEH NMPUMEHAEMbBIX B HACTOSIIEE BPEMs METOJ0B
Hapa3UTapHBIX UCCIIEIOBAHMIL.

B nocuiesiHye rozipl CyIeCcTBEHHO MePeCMaTpUBACTCS COLMANIbHAS
3HaYUMOCTh JMarHOCTHKH Mapa3uTapHbIX Oonesneid [1,2,9,13-15].
Kuieunsie mpoTo3003bl, MPEXkK/IE BCETo JSIMONIO03, 1axe B Jopme
HOCHTEIICTBA MOTYT CO3/[aBaTh BTOPUYHBIE HIMMYHOJC(UIINTHBIE
COCTOSIHUSI, YCHJIMBATh SMUIEMUOIOTHYECKH HEeOIaronpHsITHYIO
CHTYALIMIO OTHOCUTENBHO KHIIEYHBIX OAKTEPHO30B, CHIDKATH d(-
(EeKTUBHOCTH BaKIMHOMPO(UIAKTUKY. JISIMOIIO3 pacipocTpaneH
noBcemecTHO. [lo manaeiM BO3, B Mupe 1aMOmMo30M eXerogHo
nopakaetcst okoso 500 muH Hacenenus, y 500 Teic. n3 HUX 3a00-
JIeBaHHE MMEeT NposiBieHMs B ManudectHoit ¢popme. B Vipanne
ToKa3aTey 3a00/1eBaeMOCTH HaceIeHUs IAMOINO30M IO ceii JIeHb
OCTalOTCSl Ha BBICOKOM YPOBHE, IPEBbIIIAsi MOKA3aTeN N BELYIIHX
crpal EBporsl B necsatku pas [10].

JIamOn11o3, Kak U MHOTHE ApYTrHe MapasuTapHble OOJNE3HH,
MOXET UMETh CYOKIIMHMYECKOe TeYEeHHE, YTO 3aTPYJHSET JHa-
THOCTHKY U JieueHHe. MHOro4nCIIeHHbIC HayYHbIe Ty OIMKaluy,
HOSIBUBIINECS 32 TocieHue 5-10 JieT, MOCBsIIeHbI, B OCHOBHOM,
nerckomy Jismonuosy. Ilo nanasmv BO3, nopaxenue 1aMOIusaMu
JIETCKOTO HACeJNIeHHs TUIAHEeThI BBIIIE B3pOCIIOro B 5-6 pas, 3a-
PErucTpUpOBaHbI CITydan 3a00JIeBaHUS JAKE Y HOBOPOXKICHHBIX.

B nocrennee Bpems 00sbIIIOE 3HAYCHHUE TPUIACTCS BOAHOMY
MyTH nepenaun JsiMomaros3a. Ocoboe 3HaueHHE [T pacpocTpa-
HEHMS JIIMOIN03a HMEET BBICOKAs YCTOHYMBOCTD LIUCT JIIMOMIHIA
K xJyopy. ITosToMy naxe Boza M3 BOJIOIPOBOJA, KOTOpasi OTBE-
YaeT CaHUTapHBIM MOKa3aTeNIsIM U TPeOOBAHUSAM HOPMATHBHBIX
JIOKYMEHTOB OTHOCUTEJILHO MHKPOOHOTO 3arpsi3HEHUS, MOXKET
CITy’KUTb (haKTOPOM Nepeaadu aamMOnuii.

JIamOnuu nmeroT ocoOyio 3HaAYUMOCTH B (POPMUPOBAHHUU Y
JieTel aliepruueckux 1epMarutoB. [Ipu umTenbHoM nepeucTes-
UM JIIMONTUi B opranniMe pedeHKa GOpMHUPYIOTCS yCTOHYNBBIE
U3MEHEHHS KOXKHU ¢ MHQUIBTpaLeii, MUrMeHTauel, Qommky-
JSIPHBIM TUMNEpKepaTo3oM. JIsmOmuu BeisBIsIIOTCS y 69% neteit
C aJuyIepru4ecKuMM IepMaTutaMu [2,7]. MHOTUME aBTOpaMu
HPHU3HAETCS BO3MOKHOCTb Pa3BUTHUsL HA ()OHE MHPUIIMPOBAHUS
aaMOmuaMu OpOHXMaNTbHOI acTMbl. HekoTopble nccnenoBareltu
PErucTpUpYIOT MPH JIIMOINO03€ S03MHOGUIBHBIE HH(UIBTPATEI
B JICTKHX, HEKOTOPBIC MallMEHThl OTMEYAIOT OOJIb B CyCTaBax, y
OOJBIIMHCTBA OOJBHBIX YKAa3aHHbBIC PU3HAKH MCUYE3AIOT TOCIe
HPOBEACHHUS TIPOTHBOIIAPA3UTAPHON TEPATINH.
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Kinundeckast kKapTuHa JIIMOIN03a MOXKET XapaKTepHU30BaThCs
KIIMHUYCCKHUMHU ITPU3HAKAMU IMMOPAKCHUS KOXKH, TUIIEBAPUTEIIb-
HOI#1, CepIeYHO-COCYANCTON U HEPBHOU CHUCTEM, 4TO TPeOyeT OT
KIIMHUIUCTOB KPUTHYCCKOI'O MOAXOoAa K OLECHKE CUMIITOMOB y
OOJIBHBIX JIIMOJIHO30M.

[Tockonbky 1sMONIMO3 HE CONPOBOXKIAECTCS PAa3BUTHEM Ia-
TOTHOMOHHUYHBIX ITPU3HAKOB, Bpa4 HAa OCHOBAHWHU KIIMHUYCCKUX
JAaHHBIX MOXET IIOCTABUTH TOJIBKO l'lpe):lBapI/lTeHbeIIjI JAUar"os.
Bepudukanus 3a60aeBaHUS BO3MOXKHA MPU HCIOJIb30BAHUU
JOITOJIHUTCIIbHBIX MCTOJ0B UCCIICIOBAHMA. TaK, rapasuTojioru-
4yeCKas JUarHoCTukKa OCHOBBIBACTCA HA IPAMOM OGHapy)KCHI/II/I u
uieHTH(UKALUK JSIMONNIT B Kalle WK IyOJeHAIHOM acrupare.

PacnipocTpanenHoe B JauTepaTrype MPOLUIBIX JIET MHEHHE O
BO3MOYKHOCTH COCYLIECTBOBAHUSI JISIMOJIMI 1 YeJIOBEKa 110 THITY
cuMOHn03a (JITMOJIMOHOCUTEIBCTBO), YTO MPE/TONIaracT aaanTa-
LIMIO OpraHNu3Ma YeJIoBeKa K apa3uTy, B COBPEMEHHBIX yCIOBHUSIX,
HeakTya bHO. CeroHs oOLePUHSTON CUNTACTCS TOUKA 3PSHHS
0 HEOOXOAMMOCTH dpaJUKALHMU JIIMOINO3HOI HHPEKINH He3a-
BUCHMO OT HAJIUYUS KIIMHUYCCKUX HpOS{BJ’[eHI/Iﬁ 3a60ﬂeBaHHﬂ.

XOTS{ HflM6J'IPIO3 HN3BCCTCH y)Ke B TCUCHUEC IJIUTECIIbHOI'O BpEC-
MEHH, CYILECTBYIOT CEphE3HBIE IIPOOIEMBI B €r0 JHarHocTrke. B
HOCJIETHHE TO/IbI aKTUBHO TIPOBOISTCS HCCICAOBAHUS 110 pa3pa-
60Tke Oosee 3 HEeKTUBHBIX METOIOB THATHOCTUKH JisiMOTHo3a. C
9TOH LIEJTBIO UCTIOJIB3YIOT BBISIBIICHUE CIICHU(DUISCKIX aHTUTCHOB
B (beKam/mx u Cl'leL[l/I(bH'-leCKI/IX AHTUTEJI B CbIBOPOTKAX KPOBH.
UyBCTBUTEIBHOCTb U CHIELU(DUIHOCTH TAKMX METOJIOB BAPBUPYET
B 3aBHCHMOCTH OT COCTaBa M KauecCTBA HCIOIb30BAHHBIX JUIS
ux KOHCprI/IpOBaHl/IH AHTUT'CHOB J'lS[M6.]'lHﬁ HJIM QHTUTECII K HUM.
Cy1ectByer npobiieMa nepeKpecTHbIX Peakivii aHTUTCHOB JISIM-
Omuii ¢ APYTUMU TIAPA3UTAPHBIME U COMATHUYCCKUMH AHTUTCHAMH,
KOTOpBIE Q10T JIOXKHOIOJIOKUTEIbHBIC Pe3YIbTAThI.

[To naHHBIM OTEUECTBEHHBIX U 3apYOEKHBIX HCCIIEOBaTe-
JIEH, B KIIMHUKE JIIMOIM03a MOXKHO BBIJIEIUTE 4 OCHOBHBLIX CUH-
Jpoma: 60JICBOMA, TUCTICIICUYCCKUI, ACTCHO-HEBPOTHUCCKUH 1
ameproxepmarudeckuii [3,8,14]. JIam06:1103 MOXKET UMETh Cy0-
KJIMHHUYECKOC HUJIN GGCCI/IMHTOMHOG TCUCHHC. B KJIMHUYCCKOM
TEUYCHUU BBIACIISIOT OCpr}O u 3aTﬂ)KHy}O peLlI/I}lPlBl/Ipy}OU.Iy}O
(xpoHHuUeCcKy10) GOpMBI.

IleHooOpa3oBanue Ha JTaOOPATOPHBIC UCCICIOBAHHS JITMOIH-
032 3aBHCHT OT HECKOJIbKHX (hakTopoB. Cpenu HUX:

1) MeTon AMArHOCTUKH. B COBpeMEHHBIX JTaOOpaTopHsix pac-
MO3HABaHUE MPOCTCHIINX, B TOM YHCIE JISIMOJINM, TPOBOJISIT,
HUCII0JIb3Ysl HATUBHBIN Ma30K, 00paboTaHHbli pacTBopoM JIroromns
(HC), u metox sdpup-hopmanurosoro odoramieuns (9PO).

JlocTOMHCTBaMU MEPBOTO METO/A SIBISIETCSI IPOCTOTA HUCIION-
HCHHS U BOBMOXXHOCTbH 06Hapy>1<e1-[1/m B UCTax 3HAYUMbBIX MOP-
¢donornyeckux aeraneit. OHaKo, PK UCCIIEIOBAHUU (eKaNnii
METOJIOM HATUBHOTO Ma3Ka, OKpPAIIeHHOTO pacTBopoM JIrorods,
BE€reTaTuBHLBIC CTaAUU HS{M6HHﬁ MPAaKTUYECKU HE NIPOSABJIAIOTCA,
41O 3aTpyAHseT AuppepeHInannio uxX oT JPYrUX MPOCTEHIINX
(6mactoumcTsl, rpudsl poma Candida, Ent. Coli).

Metoa oboraiieHuss OCHOBaH Ha KOHLEHTPALMUU LUCT IPO-
cTeiimx B podax Kaja v yCTpaHeHUH (eKallbHBIX YacTull. [Ipo-
1elype 00OoralieH st MOTyT MO/IBEPraThCs KaK CBeXHE (heKaluH,
TaK U Marepuasg U3 KOHCepBaHTOB. [IpemMyliecTBOM MeToaa
SIBJISIETCSI €0 IOCTYITHOCTD U JIOCTaTOYHO BBICOKAst HH(POPMATHB-
HOCTh. OH NO3BOJISIET BBISBIISITH MHBA3UHU C BLICOKOH, CPETHEH 1
HHM3KOI MHTEHCHBHOCTBIO, a TAKIKE SIBIISIETCS 9D (PEKTHBHBIM ITPU
HCCIIeIOBAaHUH (peKalINii U3 KOHCEPBAHTOB. B KoHCepBUpYIomIeh
xuaKocTu Typauesa UCTBI IPOCTEHIIIMX COXPAHSIOT CBOKO MOP-
(ooruyecKyIo CTpyKTypy B Te4eHHE 6 MeCsIeB. DTO HO3BOJISIET
HCCIIeIOBATh MaTepHall yepe3 AIUTEIbHOE BPEeMsl MOCIIe MOTy-

Tabnuya. Llenvt na n1abopamopHule uccredosanus aamonuo3a u cenbmunmosa 6 Ykpaune (2018)

HaumenoBanue Cetp Llens! Ha 1a0opaTopHbIE IIpumeHsieMble MeTObI
JadopaTopuu JadopaTopmii ucciae10BaHus (rpH) JIMATHOCTHKHU Kou4ecTBo U
NMepHOIUYHOCTH
920 ¢ aHAJIM30B
I'ensmunTO3 JIssm61103 HM | ucnone3oBanuem
KOHCEpBAHTa
1 pa3 B Henenio B
«Synevo» Bceeykpannckast 120 120 + - P A
TEUeHUE MecsIa
3akaprniatckas 00J1acTb
«Astra Dia» (;1abopaTOpHBIA LEHTD - 80 220 + - 1 pa3
VYixropon)
Kues, KueBckas 001acTh,
Huenpo, Kpusoii
«AEJIA» Por, KponusHumkuii, 140 140 + - 1 pa3
Huxonaes, )Kutomup,
benas LlepkoBb
3amagHas YKpanHa AHanu3 Kaja Ha sina
Bombiackast n TeJIbMHUHTOB W IIACTEI
«JIAKMYC» ( P H i - +* 1 pa3
PoBenckas o0macTs, TIPOCTENIITIX
YKurtomup) (cuctema Parasep **) — 120
I'enbMuUHTBI 1
. Opnecckasi, XapbKOBCKasi, N
«Invivo» npocreiiue 200 + - 1 pa3
YKutomupckas obnactu
—100
«AHAJIUTHKA» XapbKoB 100 100 + - 1 pa3

* - @ekanuu nocie degexayuu omouparom U3 pasHvix yuacmkos 8 Koruvecmee He menee 102 (oovem npumepHo om yauHou 00 cmo-
JIOBOUL JI0XHCKU) U NOMEWarom 6 CneyuaIbHblll Konmetinep 015 3a00pa Kaid, 8 KOMOPOM COOEPHCUTNCS KOHCEPBAHM HCENMO20 Yeemd.
** - Parasep - 00HOpA308ble KOHYEHMPAmopsl 015 KUWEUHBIX NAPA3UMo8, NPeOHASHAYEHHbIE Ol UX KOHYEHMPUPOBAHUSL MEMOOOM
yenmpughyeuposanus u unvmpayuu yepes cheyuanusuposanuviil punremp Howcepena [11]
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YCHUA €10 OT 6OJ'II>HOFO M TAKXKC 1a€T BO3SMOXXHOCTH HAKaIlJIMBATh
(ekanuu B TeYCHHE HECKOJIBKHX THEH. HemocTaTkoM sIBIIsieTCs TO,
4TO IIPY MOIA/IaHUK B KOHCEPBAHT Tpodo30uThI norudarot. Kpome
TOT0, UCCIICZIOBAHUE SIBJISIETCSI O0JIee TPYAOEMKIM U JOPOTUM, YeM
METOJ1 HATUBHOTO Ma3Ka, OKpaiieHHoro pactsopoM Jlroros. [{o-
CTaTOYHO BBICOKAs 3 (EKTHBHOCTD IT03BOJISIET UCIIONB30BATH €TI0
B IIPAKTHYECKOM 3[PAaBOOXPAHEHHH, XOTSI [0 PsLy 0OCTOSTEIBCTB
METOI IT0Ka He MOy LIHPOKOTO PACIIPOCTPAHECHUS;

2) 3aTpaTHOCTb U PE3YyIbTaTUBHOCTb BBIOPAHHOIO METOAA
nuarHoctuku. Ha mpakrtuke abopaTopusMu YKpauHbl 3TOT
KpI/ITepl/lﬁ II04YTHU HEC y‘ll/ITbIBaeTCﬂ, 0 4Y€M CBUIACTCILCTBYIOT
nanHble Tabnuibl. Llensl Ha ananusbl 1abopatopun «Jlakmycy,
npumenstomeit merog PO, u nadoparopun «Synevo» (MeTox
HC) onunakossie — 120 rpu. bonee Toro, xotst metox DPO siB-
nsiercst Oosiee 3aTpaTHBIM, LIEHbI Ha AMarHocTuky meroxom HC
B jabopatopusix «Astra Diay, «/IEJIA» Beie - 220 rpH. u 140
I'PH., COOTBETCTBEHHO.

3) UTepaTUBHOCTbH (IIOBTOPHOCTh, KpaTHOCTh 1MKJIOB). Ciie-
JIyeT OTMETHTb, 4TO J1JaOOpaTOpPHOE HCCIIeI0BaHUE JIIMOIN03a,
KaK Jiro0asi MeIMIMHCKas yCIyra, HMEeT ONpPEACICHHBIN JKU3-
HEHHBIH LUKJI, MOAEIb KOTOPOTO MOXKET OBITh JMHEWHON HIIN
UTEPATUBHOM.

JIvHeHbIA )KN3HEHHBIA LUK J1a00paTOPHBIX HCCIEI0BaHUN
OXBATBIBACT CJICAYIOIIUE CTaJUM: MOJYyYCHUEe MaTepuaia - hc-
CJeI0OBaHKUE - MOJOKHUTEIbHBIH/OTPULIATENIbHBIH pe3ysbTart.
[Tpu MOJOKUTETBHOM pe3ylbTaTte HEOOXOIUMOCTh TOBTOPHBIX
HCCIIC/IOBaHU OTCYTCTBYET, OJJHAKO BO3MOYKHA CHTYaLHsl, KOT/Ia
HOJIy4eH OTPHULATENbHBIN PE3ysIbTaT, JOCTOBEPHOCTh KOTOPOIO
BBI3BIBACT ONPEACIICHHBIC COMHEHU A, HO ITALIMEHT HE COVIallIacTCsA
Ha TMOBTOPHBIH aHanu3. JIMHEHHOCTD JKU3HEHHOI'O IUKJIa J1a00-
PaTOPHBIX MCCIEIOBAHMI HAXOIUT CBOE OTPAXKCHHUE B IIPAKTHKE
YCTAQHOBJICHUS €IMHOMN IIeHbI Ha Ja0OPaTOPHYIO AUArHOCTUKY
JIIMOJTHO3a, HE3aBUCHMO OT KPAaTHOCTH UCCIICIOBAHUH (TaOIHIIa).
MMeHHO, NTMHEHHBIA MOAXO0J Ha CETOMHSIIHUN JEHb SBIISICTCS
HPHOPUTETHBIM B LIEHOOOPA30BaHUH Ha J1abOpaTOpHBIE YCIYTH
0 TMarHOCTHKE JSIMOIN03a B YKpauHe.

WrepaTuBHBIN KU3HCHHBIN MUK 1a00PATOPHBIX MCCIEH0-
BaHMH J19MO0I103a BKIIOYAET HECKOJIBKO JTUHEHHBIX IUKIIOB U
3aBEpIIACTCS MOJYyUYEHUEM JOCTOBEPHOIO (IIOJOKUTEIBHOIO
/ OTpHLATENILHOTO) pe3ylbTara — BepudpuKanuei auarHosa.
B coBpemeHHBIN IepHoa OcTaeTcs AUCKYCCHOHHBIM BOIPOC
0 KPaTHOCTH NPOBEICHUSI KOIPOIPOTO300CKOMHYECKOTO HC-
cle0oBaHus Uil BepuuKauu aamoanosa. OQHA aBTOPbI
CUMTAIOT BIIOJIHE JOCTATOYHBIM TPEXKPATHOE HCCIIEI0BAHHE
kaia [3,6], apyrue - 1o cemu pa3 [13,15]. ComtacHo aHHBIM
TaOINIBI, TA00PATOPHSE «Synevoy» MPUMEHSIET YeThIPEXKPaTHOE
IPOBEJCHHUE UCCIICTOBAHUS.

CornacHo pesynbratam uccienosanus JI.A. KagenbHuk
[6], nns Bepubukanuu aIMOIHO03a HaKOOIEE ONMTHMAIbHBIM
C KJ'[I/IHPI'-[GC](Oﬁ TOYKH 3PCHUS SBIIACTCA MMEHHO TPEXPa3oBOC
KOIIPOINIPOTO300CKONUYECKOE UCCIIEJOBAHHE. «... B IIEPBOM aHa-
JIU3€ Kaja MUCThI JIAMOIMI oka3blBaIuch B 54,3+3,9% ciryuyaes.
[MpoBeneHue IByKPaTHOTO UCCICIOBAHMUS [UTsl BEpH(DUKALIMH 1Ha-
rHO3a yBEJIMYMBAJIO JI0JII0 BhIABICHUS Ha 25,643,4% (p<0,001).
Tpexpa3oBoe 00Cie0BaHNE YBEIHUMBAIO YICIbHBIH BEC I10-
JIOKUTEIBHBIX pe3yabraToB 10 98,2+1,0%, T.e. JOTOJIHUTEIBHO
oOHapyxeHo ewte 18,3+3,0% GonbHbIX (p>0,05). [Ipu yeTsIpex-
KpaTHOM UCCJIEAO0BAHUN OTHOCUTEIIbHOEC YMCJIO ITOJIOKUTEIIbHBIX
Ppe3yNbTaToB yBeauumioch 10 99,4+0,6%, a npu nATUKpaTHOM
nocturiio 100%. IIpupoct yucia nanueHToB C BBISBICHHBIMU
[UCTaMU JSIMOJIMI COCTaBHJI MPU HEPeXojie OT OJHO- JO JBY-
KpatHoro uccienoBanus 25,6% (p<0,001), a npu nepexoxe ot
JIBYX J10 TpexkparHoro - 18,3% (p<0,001). YBenuuenue uucia
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JINL C BBIACJIICHHBIMU NUCTAMU HﬂM6ﬂHﬁ B UETBEPTOM U B IIITOM
aHaJIM3ax coCTaBmiIo cooTBeTcTBEHHO 1,2% 1 0,6% (p>0,05 u p
<0,05, COOTBETCTBEHHO)».

I/ITepaTI/IBHOCTb JUArHOCTHUKH J'[S[M6J'[I/IO3a SIBJISICTCA OG’beKTl/IB—
HOU HEOOXOAMMOCTBIO ISl BEpU(HUKAIUU 3TOrO 3a00JICBAHUS.
CrieioBarelibHO, 1IEHO0Opa3oBaHKe Ha 1aO0PaTOPHBIE UCCIIEI0-
BaHUA OJOJIKHO CTl/IMyJ'[I/IpOBaTb [manueHTa K OCyLU,eCTBIleHI/I}O u
orulate MOBTOPHBIX aHaiIn30B. Ho i manueHTa 9To JOMONIHH-
TENIbHBIE PACXO/Ibl, KOTOPBIE HE TAPAHTHPYIOT PE3YJIbTAT.

Onupascey Ha uccinenoBanus JI. A. Kagenbuuk [6], uene-
CO00pa3HBIM SIBISICTCSl ONpE/eNICHNEe TPACKTOPHH LICHBI Ha
71a00opaTOpHBIE HCCIEI0BAHMS JIIMOIN03a B COOTBETCTBHHU C UX
UTEPAaTUBHOCTBIO M Ha OCHOBE MUHUMAKCHOTO Iojxoza (puc.).
IIpu sTOM crietyeT coBMenaTh HECKOJIbKO METOJ0B LIeHO00pa-
30BaHUSA: LIGHHOCTHBIH, 3aTPAaTHbIM U PHIHOUHBIN
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—
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UreparuBHocTh
HCCIIeIOBAHUN

lenoBas TpaexTopHs
nMabopaTopHbIX HCcIeI0BaHHIT
Puc. Tpaexmopus yenvl na nabopamophvie uccied08anus
JAMONUO3A 8 COOMBEMCMEUU C UMEPAMUEHBIM U MUHUMAKCHBIM
nooxooamu K yeHooopazo6anuio

LlenHoCTh 1a6OPaTOPHOTO UCCIICAOBAHU JUIs ITALIUEHTA OIIpe-
JIeIISIETCS €r0 Pe3y/IbTaTHBHOCTHIO OTHOCUTEIBHO BeprduKanuu
nuarxosa. OHaKo, OTCYTCTBUE B IIEPBOM M BTOPOM IMKJIAX
MOJOXKUTEIBHOTO pe3yjabTaTa U MOJYYSHHE COMHHUTEIBHOTO
OTPHLATEIIFHOTO pe3yJbTaTa CYHIECTBEHHO CHIIKAIOT OLCHKY
MALIMEHTOM KauecTBa JJa0opaTOpHBIX HccienoBaHui. CuTyaruo
HCITPaBJIAIOT UMEHHO I/ITepaTI/IBH]:ﬁ/i u MHHHMaKCHbIﬁ IOAX0AbL
K IeHOOOPa30BaHMIO, YYUTHIBAIOLINE HUKIMYECKYIO MOTEPIO
LIEHHOCTH YCJIYTH, KOTOpasi OLIyLIaeTCsl MalMeHTOM: LIEHOBas
TPAeKTOpHUsl JEMOHCTPUPYET IOCTEIIEHHOE CHUKEHUE LICHBI B
3aBUCHUMOCTH OT UTEPATUBHOCTH MCCIIEI0BaHUS (pUC.).

3arparHblii MeTos (ce6eCcTOMMOCTb+IPHOBLIB) TPU ATOM OPH-
SHTHPYETCsI Ha 00ecIeueHre YKOHOMUUECKO! AP (HEeKTUBHOCTH 1
NPHOBUILHOCTH J1A00paTOPHH. 3HAUMMBIM SIBIISIETCS OIPEICIICHIE
6a30B0ii [IEHBI, KOTOpast 0OecreurBaeT 6e3yObITOUHOCTD U OMpe-
JIeJICHHBI YPOBEHb PEHTA0EIBHOCTH J1a0OPATOPHBIX HCCIE0-
BaHHﬁ, U Ha €€ OCHOBEC — IPOLUCHT OTKJIIOHCHUSA OT €€ 3HAUYCHUS
MaKCUMaJIbHOW U MHUHHMMAaJIbHOHM LICHBI LUMKIIOB. [TpoBeneHHbIi
aHaJIM3 MMOKa3bIBAET, YTO MUHUMAKCHBIN MTOAXO0 00€CIIEYnBaET
BBICOKHI YPOBEHb SKOHOMHUYECKOU 3(h(HEKTUBHOCTH J1abopa-
TOPHBIX I/ICCJ'[e)QlOBaHI/Iﬁ B OTJIMYHUEC OT IPUMCHECHU A HOCTOﬂHHOﬁ
6a30B0i1 LieHbl. Bo-nepBbIX, MUHUMAKCHBIH OAXO0 CTUMYJIUPYET
IMAalMEHTOB K COBEPIICHN IO HECKOJIbKUX ITUKJIOB UCCJICIOBAHUSA, TO
€CTh YCIIyT IpPeAoCTaBisieTcs 6ombiie. Bo-BTOphIX, MAKCHMaIIb-
HBIC ICHBI IPUMECHAIOTCA Ha IICPBOM U BTOPOM LIUKJIaX, KOTOPbIC
Bbl6l/lpaeT 60J'IbLI_IPIHCTBO IMMAaIMEHTOB, @ MUHUMAJIbHBIC IICHBI - HA
TPEThEM M MOCIIEAYIOINX LUKIax. B pesysbrare, nogasisiolee
OOJIBIIIMHCTBO YCIIYT OIICHUBACTCS HE 10 0a30BOM (cpemHeil), a
10 MaKCUMAaJILHOM IIEHE.

PriHOUHBIH MeTO 00ecIieYrBaeT COOTBETCTBUE LICHBI CIIPOCY
Ha J1ab0paTOPHYIO TUATHOCTUKY JIIMOJINO03a B ONpPEACICHHOM
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pEeruoHe WM PHIHOYHOM CErMEHTE, a TaKKe OPUEHTAIMIO0 Ha
LECHBI KOHKYPCHTOB.

BriBoabl. [{eHo00pa3oBanue Ha 1a00PATOPHBIC HCCIICIOBAHUS
JSIMONNO3a JIOJDKHO YYUTHIBATH CIIELYIOIIHE OCHOBHBIC (haKTOPbI:

1) )KU3HEHHBIH LUKII JTa0OPaTOPHON AUATHOCTHKHU JIIMOJIH-
03a, HHTEPAaTUBHAsI MOJENb KOTOPOr0 OTpa)kaeT KPaTHOCTb
HPOBE/ICHUST KOTIPOIIPOTO300CKOITMYECKOTO HCCIISIOBAHMUS JUIs
Bepuukamu 3aboneBanusl. MTepaTHBHBINA KU3HCHHBIA [THKIT
J1a00paTOPHBIX UCCIIEAOBAHUM JISIMOINO03a BKIIIOYAET HECKOJIBKO
JIMHEHHBIX LUKIJIOB M 3aBEPIIACTCS IOIy4YeHUEM I0CTOBEPHOIO
(MTOJIOXKHUTENBHOTO / OTPHLIATENILHOTO) Pe3y/IbTaTa;

2) 0COOEHHOCTH NPUMEHEHMS, 3aTPaTHOCTh U PE3yJbTaTHB-
HOCTb METOJOB AMArHOCTUKHU J'If[M6J'[I/lO3a - HATHUBHOI'O Ma3skKa,
obpaboranHoro pactsopoM Jltorois, u 3¢pup-GopmMatnHOBOro
oborarieHusI.

OrnpeziesieHue TPACKTOPUU 1LIEHBI Ha J1ab0paTopHbIE HCClie-
JIOBaHUA J'IﬂMGJ'lI/IO?)a B COOTBETCTBUU C UX UTCPATUBHOCTBIO U
MHHHMaKCHBIM ITOJXOZ0M MO3BOJISICT Pean30BaTh CICIYIONIHEe
1eJIH J1ab0paTOPHBIX HCCIIEA0BaHMH JIIMOITHO3a 1 TabopaTopuii,
KOTOPBIE X OCYLIECTBIISIOT:

- JOCTHXXCHHEC BBICOKOI'O Ka4€CTBa H peSyHbTaTI/IBHOCTl/I Jaua-
THOCTHKY JISIMOJIN03a;

- CTPIMyHI/IpOBaHI/Ie MalqMEHTOB K IOBTOPHBIM aHa/Iu3aM, 4YTO
HEOOXOANMO ISl TOCTH)KEHHSI JOCTOBEPHOIO pe3yibrara Hc-
cliefl0BaHus JIIMO0IM03a;

- KOMIIGHCAIHSI 3aTpaT Ha OKa3zaHue J1abopaTOPHBIX yCIyT, 00e-
CIICYCHUE NTOIYYEHUs ONpeeSICHHOW MPUOBLIY;

- obecrieueHne KOHKYPEHTOCIIOCOOHOCTH Ha HALMOHAJIHHOM
1 PErUOHAJIBHBIX PbIHKAX yCJ'[yF na60paT0pH0ﬁ JAUArHOCTHUKHU
nsIMOIIH033;

- (I)Ole/IpOBaHPle y MMalMEHTOB MPEACTABICHHUA OTHOCHUTECIIBHO
BBICOKOTO KaueCTBa U LIEHHOCTH JJIsl HUX YCIyT JabopaTtopu,
€€ BBICOKOH MPO(eCCHOHANBHOM peryTaruu.
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SUMMARY

THE ITERATIVE APPROACH TO PRICING LABORA-
TORY SERVICES FOR THE PROVISION OF MEDICAL
AID (COPROPROCYCOSOPHICAL EXAMINATION ON
LYAMBLIOSIS)

"Bodnya K., 2Marchenko O., Shevchenko L., 'Bodnya I.,
!Codeline L.

!Kharkiv Medical Academy of Postgraduate Education of the
Ministry of Health of Ukraine; *Yaroslav Mudriy National Law
University, Kharkiv, Ukraine

The purpose of the study was to substantiate the theoretical
and methodical principles of pricing for laboratory services in
the diagnosis of giardiasis, taking into account their iterability
and peculiarities of parasitic research methods.

The methods of laboratory study of gum disease of native
smear, treated with Lyulol solution, and ether-formalin enrich-
ment on the criteria of their quality and effectiveness are ana-
lyzed. On the basis of the study of the effectiveness of the first
and repeated analyzes, the conclusion on the iterative nature of
laboratory studies of giardiasis and the effectiveness of the use
of an iterative approach to the determination of prices for labora-
tory services is substantiated.

The approaches to pricing laboratories providing diagnostic
services for giardiasis in Ukraine are analyzed. The necessity
of applying the price trajectory for laboratory diagnosis of giar-
diasis on the basis of multiplicity of researches (interactive ap-
proach) and the determination of the minimum and maximum
price levels (the minimax approach) is proved.

The main factors of pricing for laboratory diagnostics of giar-
diasis are identified and characterized: iterative research, eco-
nomic efficiency, social value, value for the patient, competitive-
ness and reputation.

Keywords: iterativity, life cycle of laboratory studies on
giardiasis, pricing, price trajectory, iterative and minimax ap-
proaches.
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WTEPATUBHBIN ITOIXO/] K IEHOOBPA3OBAHHIO HA
JIABOPATOPHBIE YCJIYTH ITPU ITPEJOCTABJIEHAN
MEJULTHCKOM ITOMOIIM (KOITPOITPOTO300CKO-
MMNYECKOE OBCJIEJOBAHUE HA JISIMBJINO3)

"Boaus E.N., 2Mapuenko O.C., 2IlleBuenko JI.C.,
'Boaus U.II., 'Kageannuk JI.A.

I Xaporosckas MEOUYUHCKAsL akademus ROCIeOUNIOMHO20 0Opa-
306anus Munucmepcmesa 30pasooxpanenus Yikpauno,; *Hayuo-
HanbHwlll opududeckull ynugepcumem um. Apocnasa Myopoeo,
Xapvkos, Yrkpauna

Lemnbio nccaenoBaHus IBUIIOCH 000CHOBAHHE TEOPETHKO-METO-
JITYECKUX OCHOB IIEHO00Pa30BaHMs Ha Ta00PATOPHBIE YCIYTH 110
JIMAarHOCTHKE JIIMOINO03a C yIe€TOM HX HTEPAaTHBHOCTH M 0COOEH-
HOCTEH MEeTO/I0B Mapa3uTapHbIX UCCIETOBAaHHUMN.

IIpoanann3upoBaHbl METOABI TAOOPATOPHOTO HCCIIETOBAHUS
HAaTHBHOTO Ma3Ka JIIMOIn03a, 00pabOTaHHOTO PacTBOPOM
Jrorons, n 3¢gup-bopManTuHOBOTO 00OTANIEHHUS COTIACHO
KpUTEpHUsIM UX KadyecTBa M pesyiabTaTHBHOCTH. Ha ocHOBe
HCCIIeIOBaHNS PE3yIbTaTHBHOCTH MTEPBOTO M TTOBTOPHBIX aHa-
TM30B, 00OCHOBAH BBIBOA 00 UTEPaTUBHOCTH Ja00PaTOPHBIX
nccleoBaHUN IAMOnMro3a U 3QPEeKTUBHOCTH MPUMEHECHUS
UTEPAaTHBHOTO MOAXO/AA K OMPEeNeHUI0 IIeH Ha JabopaTop-
HBIE YCITYTH.

IIpoananu3upoBaHbl MOIXOIBI K IEHOOOPa30BaHUIO Jabopa-
TOPHH, TPEJOCTABISIIONINX YCIYTH MO JUATHOCTHKE IIMOIHO03a
B YkpauHe. /lokazaHa HEOOXOAMMOCTb TPUMEHEHHUS TPACKTO-
PHH IIeH Ha YCIyTH JJabopaTOpHOI AMAarHOCTHKH JIIMOIN03a
Ha OCHOBE ydYeTa KPAaTHOCTH HCCII€IOBaHMN (MHTEPAaTHBHBIN
MOJXOM) W OMpEJeNeHNs] MUHIMAIbHOTO U MaKCHMAalbHOTO
YPOBHS 1IeH (MUHUMAaKCHBIN TOJIXO0N).

OrmpeneneHbl U OXapaKTepPH30BaHBl OCHOBHBIE (AKTOPHI
[IeHO00pa30BaHUA Ha YCIyTH J1abopaTOpHOIl JUATHOCTHUKH
naMOIr03a: UTEPATUBHOCTh MCCIENOBaHNI, 0COOCHHOCTH
METO/0B THArHOCTUKH, SKOHOMHYECKast 3()PpeKTUBHOCTS,
connanbHOE 3HAYCHUE, IEHHOCTh AN MAIHeHTa, KOHKYpPCH-
TOCIIOCOOHOCTH M peIyTalHs.
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NEOCORTICAL IMPACT ON THE AUDIOGENIC SEIZURE ACTIVITY DEVELOPMENT

2Barbakadze M., 'Bilanishvili 1., **Khizanishvili N., 2Dumbadze M., '"Nanobashvili Z.

[ Beritashvili Center of Experimental Biomedicine, Thilisi; *University Geomedi, Thilisi;
3David Agmashenebeli University of Georgia, Thilisi, Georgia

The model of genetically epilepsy-prone animals is widely used in
the studies of the epilepsy mechanisms. Out of genetically determined
epilepsy models a special interest draws the model of audiogenic
seizures, which does not require whatever additional intervention
(e.g. pharmacological or/and electric stimulation), because epileptic
responses are elicited by specific sensory stimulation only [1,3].
Besides, these models are useful for testing the antiepileptic drugs
as well as for determining the share of those structures, which may
take part in development or suppression of the seizure responses.
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This strain of rats is divided into two groups — a) those, which
at a single sonic stimulation develop fear responses and facial
clonus; b) animals, in which single stimulation, along with the
above reactions, elicits a wild running, jumping, the fore- and
hind-paws myoclonus and rigidity of skeletal muscles. Wild run-
ning is a reliable component of an audiogenic seizure, regardless
of the final severity level achieved. In the wild running phase,
subjects run at full speed uncontrollably in the testing chamber
some time after acoustic stimulation begins. The wild running
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phase itself may consist of one or two distinct running bouts,
and is typically considered to be part of the seizure progression.
The brief period of inactivity separating wild running phases is
proposed to represent a form of inhibition [3,9].

The wild running phase may give way to clonic or tonic-clonic
convulsions.

Notwithstanding the fact that different formations of the central
nervous system are recruited in audiogenic seizure reactions,
critical importance for the manifestation of this type epilepsy
is attributed to the inferior colliculus and brainstem reticular
nuclei [6,9]. Significance of the diencephalic structures and the
thalamic reticular nucleus, in particular for development and/or
modulation of audiogenic seizures is ambiguous. The problem is
important because the thalamic reticular nucleus is a key structure
which regulates thalamo-cortical activity [5] and is involved in
nonconvulsive (spike-wave) generalized epilepsy [10].

It has been established that activation of the thalamic re-
ticular nucleus occurs by collaterals of thalamo-cortical relay,
as well as by the cortico-thalamic neuronal axons [5]. At the
same time, it is also remarkable that activation of thalamic
reticular nucleus neurons by the axons of cortico-thalamic
glutamatergic neurons is more effectively accomplished than
that of the thalamic relay neurons. Corticothalamic fibers
that arise from layer VI cells in the cerebral cortex branch
to innervate neurons in the thalamic reticular nucleus and
thalamocortical relay neurons in the underlying thalamus are
a powerful influence in the generation of neuronal synchrony
in thalamus and cortex. Corticothalamic fibers strongly excite
inhibitory neurons of the Thalamic reticular nucleus and these
in turn inhibit relay neurons. To generate oscillations, input
to thalamic reticular nucleus predictably should be stronger
so disynaptic inhibition of relay cells overcomes direct corti-
cothalamic excitation. Amplitudes of excitatory postsynaptic
conductances (EPSCs) evoked in RTN neurons by minimal
stimulation of corticothalamic fibers were 2.4 times larger than
in relay neurons, and quantal size of thalamic reticular nucleus
EPSCs was 2.6 times greater [4]. Therefore, threshold stimula-
tion of the neocortex results in the inhibition of the thalamic
relay neurons. Proceeding from the studies [5] demonstrating
the morpho-physiological connections of thalamic reticular
nucleus neurons with the brainstem structures which partici-
pate in the audiogenic epilepsy development, we set purpose
to study the effect of neocortical activation on audiogenic
seizure development.

Material and methods. Total of eight Krushinsky- Molodkina
(KM) strain rats, weighting 250-300 g, served as the subjects of
chronic experiments. In all experiments the rats were treated in
accordance with the Declaration of Helsinki and the Revised Guide
Jor the Care and Use of Laboratory Animals (NIH GUIDE, 25(28),
1996). As experimental subjects served rats of KM strain which
in response to a sound stimulus (a standard wall bell, 95-100 dB,
1 min duration) developed two-wild-phase constituted runs fol-
lowed with tonic-clonic seizure development. The neocortex was
bilaterally activated by way of administration of 1 pl strychnine
(0.1% solutipon) with a microsyringe through a metal capillary
prefixed on the cortical surface. Metal electrodes for recording
electrical activity were implanted into the neocortex and brainstem
reticular formation [8].

During strychnine discharges in the neocortex we observed
changes in wild-run response to a sound stimulus. It is remark-
able that the developed strychnine discharges were localized
in the neocortex and did not spread over the subcortical for-
mations (Fig. 1).
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Fig. 1. An example of strychnine discharches developed in the
neocortex. A - strychnine discharches recorded in the symmetric
areas of the neocortex (1,2). B - strychnine discharches devel-
oped in the neocortex (1) and electoral activity of the brainstem
reticular formation (2). Calibration — 1 sec., 500 nV

Animals were presented with sound stimuli once a day at dif-
ferent intervals (during 2-4 days) in order to avoid the so-called
audiogenic kindling.

Results and their discussion. Experiments have shown that
against strychnine discharges in the neocortex there occurred an
increase in the latency of wild runs arising at sound stimulus. Fig. 2
shows in different 6 animals average index of latent periods of wild
runs at four-fold use of sound stimulus. The same figure shows
also changes in duration of the given reaction during strychnine
discharges developed bilaterally in the neocortex.

12 A

10 A

2

0 T T 1

1 2 3
Fig. 2. Change of a latent period of sound stimulus induced
first wild run before
Activation of the neocortex (1), upon its activation (2) and 48
h after activation (3).
Ordinate — duration of a latent period in sec

35 1

30 A

25

1 2 3

Fig. 3. Variation of pauses between the sound stimulus in-
duced wild runs Before activation of the neocortex (1), upon its
activation (2) and 48 h after activation (3). Ordinate — duration
of pauses in sec
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Fig. 3 shows during strychnine discharges in the neocortex
variation of the pause between the first and second wild runs in
response to a sound stimulus. Activation of the neocortex caused
a distinct increase of the pause between the wild runs.

In our previous experiments it was showed that during the
gestation there was a substantial increase in the latency of the
first wild run developed as a response to sound stimulation. This
already suggests that the reduction of excitability in neurons of
the structures involved in audiogenically induced seizures occurs
during gestation. Moreover, in pregnant rats the duration of the
pause between the first and the second wild runs substantially
changed. Thus, it can be assumed that the pause between wild
runs, in general, and during gestation, in particular, seems to be
a manifestation of the endogenous mechanisms, which suppress
seizure development [7].

The thalamic reticular nucleus neurons are known to regu-
late activity of the thalamo-cortical relay neurons. Proceed-
ing from our evidence, it can be supposed that the thalamic
reticular nucleus acts on those brainstem structures activation
of which accounts for audiogenic seizure development. For
the audiogenic seizures to occur alongside with the inferior
colliculus have been shown [1,3,6,9]. At the same time, the
seizure reactions in question are finally realized via operation
of the reticulo-spinal ways of the brainstem reticular forma-
tion. The thalamic reticular nucleus neurons establish synaptic
connections with the given areas of the brainstem reticular
formation. We have shown an inhibitory action of the thalamic
reticular nucleus on the brainstem reticular formation activity
and the spinal cord reflex reactions [2].

Proceeding from the above-said, it can be assumed that activa-
tion of the neocortex must stipulate intensification of the thalamic
reticular nucleus neuronal activity that, in turn, should have a
modulating effect on the audiogenically induced seizure reactions.

We intend to study in future the effect of the thalamic reticu-
lar nucleus electrical stimulation on the development/course of
audiogenic seizure activity.
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for her help in the preparation of the manuscript.
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SUMMARY

NEOCORTICAL IMPACT ON THE AUDIOGENIC SEI-
ZURE ACTIVITY DEVELOPMENT

2Barbakadze M., 'Bilanishvili I.,
13Khizanishvili N., 2Dumbadze M., 'Nanobashvili Z.

. Beritashvili Center of Experimental Biomedicine, Tbilisi;
2University Geomedi, Thilisi; ‘David Agmashenebeli University
of Georgia, Thilisi, Georgia

Out of genetically determined epilepsy models a special in-
terest draws the model of audiogenic seizures, which does not
require whatever additional intervention (e.g. pharmacological
or/and electric stimulation), because epileptic responses are
elicited by specific sensory stimulation only. Notwithstanding
the fact that different formations of the central nervous system
are recruited in audiogenic seizure reactions, critical importance
for the manifestation of this type epilepsy is attributed to the
inferior colliculus and brainstem reticular nuclei. Significance
of the diencephalic structures and the thalamic reticular nucleus,
in particular for development and/or modulation of audiogenic
seizures is ambiguous.

Total of eight Krushinsky- Molodkina (KM) strain rats, weight-
ing 250-300 g, served as the subjects of chronic experiments. The
neocortex was bilaterally activated by way of administration of
1 ul strychnine (0.1% solutipon) with a microsyringe through a
metal capillary prefixed on the cortical surface. Metal electrodes
for recording electrical activity were implanted into the neocortex
and brainstem reticular formation.

Experiments have shown that against strychnine discharges
in the neocortex there occurred an increase in the latency of wild
runs and the pause between the first and second wild runs in
response to a sound stimulus. Proceeding from the above-said,
it can be assumed that activation of the neocortex must stipulate
intensification of the thalamic reticular nucleus neuronal activity
that, in turn, should have a modulating effect on the audiogenically
induced seizure reactions.

Keyword: audiogenic seizures, neocortex, strychnine, thalamic
reticular nucleus.
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PE3IOME

BJIUSAHUE HEOKOPTEKCA HA PA3BBITHE AYJIHUO-
TEHHBIX CYTOPOKHBIX PEAKIIUIA

2Bapo6axanze M./L., 'buinanumsuiau U.I.,
SXuzanmmsuian H.A., 2JIlym6anse M.I., '"Hano6amsuiau 3.U.

[Jenmp sxcnepumenmansrou duomeouyunst um. M. bepumaweu-
s, Tounucu, *Ynusepcumem I'eomeou, Tounucu, *Yuusepcumem
Ipysuu um. asuoa Cmpoumens, Tounucu, I pysus

Cpeny reHeTHIeCKN JeTePMUHNPOBAHHBIX K KOHBYJILCHBHBIM
CYIOPO’KHBIM PEAKIUSM KXHBOTHBIX 0CO00€ MECTO 3aHHMAIOT
KUBOTHBIE, Y KOTOPBIX SITHICITHIECKUE PEAKIINU Pa3BUBAIOTCS
crienupuuecKuMH nepudepudecKuME (3ByKOBOE pasIpae-
HHe) cTuMynamu. [loka3aHo, 9TO B ayJHOTEHHBIX CYJOPOXHBIX
PeaKMAX y4acTBYIOT pa3HbIe OONACTH ICHTPAIbHOW HEPBHON
cucteMsl. HecMoTps Ha 3TO, B Pa3BUTHH ayTHOTCHHBIX CyIOpPOT
KPUTHYECKUMH CTPYKTYPaMH SIBISTIOTCS 3aHUE OyTphI 4ETBEPO-
XOJIMUSI M PeTHKYpsiHas opMarys cTBona Mo3ra. Hemocrarouno
HCCIIeIOBaHA PONb JUIHIEPANbHBIX CTPYKTYpP, B YaCTHOCTH
PETHKYISIPHOTO spa TalaMyca B Pa3BUTHH W/MIH MOIYISIINT
ayTHOTEHHBIX CYTOPOXKHBIX PEeaKIHiA.

OTBITEI TPOBOMIINCE Ha § TOJOBO3PEIBIX KPHICAX JTHMHUH
Kpymuncku-MonoakuHoi. AKTUBUPOBAHHE HEOKOPTEKCa
ocymectimsutn BBeneHneM 0.1% pactBopa crpuxanHa. [Ipomns-
BOZOJIM PETUCTPAIHIO AIEKTPHIECKON AKTHBHOCTH HOBOH KOPBI
1 PETUKYISIPHON (hOpMaIiy CTBOJIA MO3Ta.

BrrsiBeHo, 4To Bo BpeMsi aKTHBHPOBAHHS HOBOW KOPHI TO-
JIOBHOTO MO3Ta MPOUCXOANT YUTHHEHHE MPOAOILKUTEIBHOCTH
CKPBITOTO TIePUO/ia IUKOTO Oera U may3 MeXIy TUKAMH OeraMu,
BO3HHKAIOIIMMH B OTBET HA 3BYKOBBIE pazpaskeHus. [Ipeanonara-
eTcsl yJacTHe PETHKYISIPHOTO pa TaJlaMyca B BBIIIEyKa3aHHBIX
PEaKIHUSIX KUBOTHBIX.
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LEGAL REGULATION OF PROCUREMENT OF NARCOTIC DRUGS
IN UKRAINE WITH INVOLVEMENT OF INTERNATIONAL SPECIALIZED ORGANIZATIONS

'Shevchuk O., 'Shevchuk V., 'Zuy V., 2Chub O., 3Rzhevska O.

Yaroslav Mudryi National Law University, Ukraina; *National Pharmaceutical University,
SV.N. Karazin Kharkiv National University, Ukraine

Procurement of narcotic drugs with the involvement of special-
ized organizations is a component of the successful functioning of
the country’s health system. The right to free medical care in state
and municipal health institutions is enshrined in the Constitution of
Ukraine (Part 3, Article 49) [ 7] and includes, in particular, the provi-
sion of patient needs for narcotic drugs through procurement by for
budgetary funds. The total allocation of the state budget allocated
to the Ministry of Health for the centralized purchase of medicines
for the implementation of national health programs increased from
40,989 UAH in 2015 to 5,949.0 million UAH in 2017 [5, p.4]. So,
in 2016 about 13 million UAH (about 500 thousand US dollars)
were allocated from the State Budget of Ukraine for the purchase
of drugs for substitution maintenance therapy (hereinafter - SMT) [18].
© GMN

It should be noted that the problems of the legal regulation of
public procurement exist in all countries, regardless of the level
of their development, and participants in such purchases face
difficulties at virtually all stages of the contract process, at all
levels of its implementation [32, p. 35]. Also topical problems
are corruption [33], conflict of interests (in practice: civil ser-
vants are still chosen as winners of tenders for themselves with
the help of third parties) [31, p. 21-26]. According to the calcu-
lations of the European Commission, member countries annu-
ally lose about 163 billion US dollars due to corruption in the
procurement sphere [33]. With the aim of eliminating corrup-
tion schemes in the conduct of tender purchases in this area, the
purchase of medical products in Ukraine has been transferred to
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international organizations of the UN system and other organi-
zations and funds (paragraph 8) [29].

We also note the small number of scientific works devoted to
the problems of legal regulation of the procurement of narcotic
drugs with the involvement of international specialized organi-
zations, which is the reason for the relevance of this study. The
system of public procurement requires further legal certainty
and improvement, increasing requirements for narcotic drugs
as a subject of procurement, accelerating the procurement pro-
cedure, developing and enforcing economic competition in this
area, proper fulfillment of contract obligations, establishing a
mechanism for the permanent provision of these drugs to pa-
tients and a number of other critical activities.

This study is based on an interdisciplinary approach to the
analysis of the problem of the legal regulation of the procure-
ment of narcotic drugs for the SMT program with the involve-
ment of international specialized organizations using compara-
tive legal, dialectical and systemic methods.

Before considering aspects of the legal regulation of the
procurement of narcotic drugs with the involvement of inter-
national specialized organizations, definitions should be given
for understanding of the terms “state procurement” and “public
procurement”. In the scientific literature the term “state procure-
ment” [9, p. 23] can be used as well as “public procurement”
[4, p. 30]. There is an opinion that the term “state procurement”
should be replaced with “public procurement” [9, p. 72], and
another point of view is they are opposed: state procurement
is considered as a partial, public procurement - as a whole [4,
p. 35]. It should be noted that after the reform of the sphere of
public procurement (we are talking about the Law of Ukraine
“On the Implementation of Public Procurement”, which has lost
its force from 01.08.2016), the term “state procurement” has
dropped out of circulation at the legislative level. Since August
2016, the term “public procurement” is intended as the acquisi-
tion by a customer of goods, works and services in accordance
with the procedure established by the Law of Ukraine “On Pub-
lic Procurement” (clause 20, Article 1); the preamble of this Law
provides that it establishes legal and economic principles of the
procurement of goods, works and services to ensure the needs of
the state and territorial community [28].

In international legal acts it is said: (1) the term “procurement”
is defined as the acquisition by any means of goods (works) and
services (Article 2) [30]; (2) “State purchases of goods™ are pur-
chases by state agencies of goods purchased for the state needs
which are not intended for commercial resale or for using in the
production of goods for commercial sale [1], (3) state procure-
ment is one of the forms of using only those public funds which
are directed (intended) for the acquisition of works, goods or
services by means of the award of a public contract (clause 4)
[3]. In some national regulations, the term “public procurement”
(clause 6-1, clause 1) [12] and “state procurement” (clause 3.4)
are used [14,15].

State purchases of medicines in legal literature are defined
as the aggregate of legal relations between participants in state
procurement with respect to the purchase of medicinal products
in accordance with the procedure established by law to meet the
needs of the state and the territorial community for the necessary
medicines to continue saving lives [11, p. 90].

In the legal regulation of procurement of narcotic drugs for
budgetary funds, the Constitution of Ukraine has the highest le-
gal force. The Constitution of Ukraine stipulates the following:
(1) freedom of entrepreneurial activity not prohibited by law;
(2) ensuring the state’s protection of competition in business;
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(3) preventing unjustified restriction of competition and unfair
competition (Article 42); (4) determining any state expenses for
public needs, size and target direction of these expenditures ex-
clusively by the Law on the State Budget of Ukraine (Article
95), etc. These norms are of a general nature and apply to all
purchases of goods through the budgetary funds, regardless of
the type of procurement subject.

In the Law there are norms which establish the legal basis
for procurement of narcotic drugs. The right to protect health
is enshrined in the Constitution of Ukraine, the state creates
conditions for the effective and affordable medical care for
all citizens. In the state and municipal health institutions,
medical care is provided free of charge (part 3 of article 49).
Health care in Ukraine is provided by the state funding of
conforming socio-economic, health and health-prevention
programs (Article 49) [7], such financing includes, inter alia,
the purchase of narcotic drugs for the SMT program with the
involvement of international specialized organizations, and
consequently, they are one of the ways to ensure the constitu-
tional right of every person to health.

In the hierarchy of legislation, in particular in the area of pro-
curement of medicines, the following international legal acts
are approved by the Verkhovna Rada of Ukraine, which are
binding on the mandatory requirements, such as the UNCIT-
RAL Model Law on Public Security [30]; General Agreement
on Tariffs and Trade [1], Directive 2014/24/EC of the Eu-
ropean Parliament and the Council on Public Procurement
[3]. It should be noted that Ukraine has ratified the Single
Convention on Narcotic Drugs of 1961, the UN Convention
on Psychotropic Substances of 1971 and the UN Convention
Against Illicit Traffic in Narcotic Drugs and Psychotropic
Substances of 1988 is obliged to fulfill their provisions, pri-
marily providing drugs for the treatment of drug dependent
patients for medical reasons at the expense of public funds.

In March 2015, the Verkhovna Rada of Ukraine introduced
the need for the implementation during 2015 - 2019 of public
procurement of medicines with the involvement of international
specialized organizations [16] at the legislative level. It should
be noted that during 9 years of operation the SMT program in
Ukraine is implemented through grants from the Global Fund to
Fight AIDS, Tuberculosis and Malaria, and only since 2016 it is
planned to purchase narcotic drugs for the SMT program with
the involvement of international specialized organizations [8].

Important is the fact that the Law of Ukraine «On Public Pro-
curements» does not regulate legal relations relating to interna-
tional specialized organizations as subjects for the purchase of
narcotic drugs. International specialized organizations provide
governments and / or central government authorities with ser-
vices for the organization and conduct of procurement proce-
dures for medicines and related services, on the basis of relevant
agreements and in accordance with the internal rules and proce-
dures of such organizations [28]. In fact, the activities of interna-
tional specialized organizations for the procurement of narcotic
drugs are derived from legal relations that provide for the needs
of the state and the territorial community. The Law of Ukraine
«On Public Procurements», enumerates a list of international
specialized organizations: specialized funds, organizations and
mechanisms of the United Nations, International Dispensary As-
sociation, Crown Agents, Global Drug Facility, Partnership for
Supply Chain Management, NATO Support and Procurement
Agency 1) [28]. Thus, the British company Crown Agents was
designated by the Ministry of Health of Ukraine to carry out
procurement of drugs for the SMT program [8].
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Requirements for narcotic drugs as a subject of procurement
are determined in accordance with the provisions of the Laws
of Ukraine “Fundamentals of Ukrainian legislation on health”
[10], “On medicines” [26], “On narcotic drugs, psychotropic
substances and precursors” [27], their regulations affect the
planning of procurement of narcotic drugs and are calculated
when determining the amount of expenditure in the state budget
of Ukraine for the relevant year.

With regard to narcotic drugs as a subject of procurement,
it should be noted that the concept of “medicine”, the proce-
dure for its use, production, sale are determined by the Law of
Ukraine “On Medicines” [26]. Article 2 of this Law determines
that narcotic drugs are medicines classified as narcotic accord-
ing to the law. The Law of Ukraine “On Narcotic Drugs, Psy-
chotropic Substances and Precursors” defines the term “narcotic
drugs”, “psychotropic substances” and precursors (Article 1). In
the medical practice, narcotic drugs, psychotropic substances
included in tables II and III of the List of narcotic drugs, psy-
chotropic substances and precursors, and precursors included in
table IV of this list can be used. The legal relations connected
with the circulation of narcotic drugs, psychotropic substances
included in Tables II and III of the List and precursors included
in Tables IV of the List, which are permitted for use in medical
practice are covered by the legislation on medicines in the part
not contradicting this Law (art. 21) [27].

In the provisions of the Law of Ukraine “On Medicines” legal
features of medicinal products affecting their specificity as the sub-
ject of procurement are fixed, and, in our opinion, they should be
taken into account when forming requirements for them as the sub-
ject of procurement. This refers to Article 9 of the Law, which stipu-
lates that medicinal products are allowed for use in Ukraine after
their state registration; In accordance with Articles 10 and 19 of the
Law, the production of medicines, their wholesale trade, retail trade
in the territory of Ukraine is carried out by enterprises, institutions,
organizations and individuals-entrepreneurs on the basis of a li-
cense [27], licensing conditions - availability of qualified personnel,
a certain material and technical base, the appropriate technological
requirements in accordance with the terms of the license. The sale
(release) of narcotic drugs, psychotropic substances and precursors
registered as medicinal products is carried out in accordance with
the Law of Ukraine “On Medicines” and taking into account the
requirements specified by the Ministry of Health of Ukraine. From
our point of view, the term “narcotic drugs” and “psychotropic sub-
stances” and “drugs containing narcotic drugs, psychotropic sub-
stances and precursors” need to be distinguished at the legislative
level, by drafting the Law of Ukraine on Amendments to the Laws
of Ukraine “On Medicinal means”, “On narcotic drugs, psychotro-
pic substances and precursors” that certain subordinate regulations
and legal acts.

Also, state targeted programs in the field of health play a
significant role for the procurement of narcotic drugs with the
involvement of international specialized organizations, they are
approved by the laws of Ukraine, in particular, on the approval
of the National Program for HIV Prevention, Treatment, Care
and Support for People with HIV and AIDS 2009 - 2013 [19],
which provides for increased access of injecting drug users, es-
pecially those infected with HIV, to SMT programs.

Some subordinate regulatory legal acts occupy a separate place
in the hierarchy of legislation regulating relations in the procure-
ment of narcotic drugs with the involvement of international
specialized organizations. Resolution of the Cabinet of Ministers
of Ukraine Ne 622 of July 22, 2015 establishes the criteria for the
selection of international specialized organizations for the pur-
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chase of medicinal products, including those containing narcotic
drugs or psychotropic substances and precursors: (1) technical and
professional ability to realize tasks for the procurement and supply of
medicines; (2) the possibility of purchasing and supplying the neces-
sary quantity of goods of appropriate quality with an appropriate shelf
life and taking into account the requirements for packaging and / or
the form or size of the packaging of goods; (3) the price of services
related to the procurement of goods provided by specialized organiza-
tions engaged in procurement; (4) conditions and terms of delivery
of the goods; (5) terms of payment; (6) conditions of conclusion and
form of purchase transactions; (7) additional delivery conditions
(clause 1) [2]. It should be noted that among these data there is no
such criterion as the price of the goods. In addition, the procedure
and order of selecting international specialized organizations for the
purchase of such funds remains unregulated.

Decree of the Cabinet of Ministers of Ukraine from 8.10.2015,
Ne 787 approved a list of medicines purchased on the basis of
agreements (contracts) on procurement with international spe-
cialized organizations. The Ministry of Health of Ukraine can
increase the volume of orders for such purchases within their ab-
solute necessity (item 2) [23]. There are: (1) a simplified mech-
anism for registration of medicinal products registered by the
competent authority of the United States, Switzerland, Japan,
Australia, Canada, and medicines registered in a centralized pro-
cedure by the competent authority of the EU; (2) the procedure
for their examination and the procedure for examining materials
for the manufacture of these medicines; (3) the entry of data on
such medicines into the State Register of Medicines [13], (4) the
prepayment for the purchase of medicines purchased in 2018
- 2019 and related services are allowed for a period not exceed-
ing one year, and medicines purchased before of December 31,
2017 - for a period not exceeding 18 months [18]. Thus, the
nomenclature of procurement of medicines purchased for public
funds is formed in accordance with the above regulatory and le-
gal acts. In addition, Ukraine has created a separate legal mecha-
nism for the procurement of medicines, including narcotic drugs
and psychotropic drugs with the involvement of international
specialized organizations.

Besides this, it is worth paying attention to the regulatory legal
acts of the central executive authorities in the field of procure-
ment of narcotic drugs. In September 2016, the order of the Min-
istry of Health of Ukraine approved the nomenclature of drugs
for the treatment of opioid dependence, which includes tableted
methadone, sublingual buprenorphine tablets, oral methadone
solution [22]. In the same month, the Order of the Ministry of
Health of Ukraine Ne 1010 was developed on the methodology
for calculating the requirements for SMT products at the expense
of the State Budget of Ukraine [23]. Similarly, in 2016, among
9214 patients receiving SMT services, 7987 patients received
tableted methadone (86.6 %), 967 tablets sublingual buprenor-
phine (10.4 %), 260 - oral methadone solution (2.8 %) [8 , p.
40)]. So, in 2016 there was a transition for the purchase of drugs
for SMT programs, 40 patients were provided with medications
from the state budget and 106 patients received drugs purchased
for local budgets [8, p. 41]. Thus, the majority of drug addicts
received drugs for treatment for personal funds, the smaller
part - at the expense of local budgets. Also in 2016, there was a
practice of issuing SMT medications for self-administration by
patients outside of SMT sites. As of December 31, 2016, every
fifth patient received a SMT according to one of the forms of
independent reception: in 17 regions of Ukraine 926 patients re-
ceived SMT according to prescriptions, 328 (35.42 %) of them
bought drugs at their own expense [8, p. 101].
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The protocols for the provision of medical assistance are of great
importance in determining the nomenclature of narcotic drugs
planned for procurement and in the formation of medical and tech-
nical requirements for them. For example, the clinical protocols for
the provision of medical assistance in the specialty «Narcology»,
approved by the order of the Ministry of Health of Ukraine from
September 21, 2009, Ne 681 [20], which provide diagnostic criteria
for protocols for the provision of medical care to patients with psy-
chosomatic disorders due to the use of opioids F11.5.

Therefore, taking into account the above, we propose to di-
vide normative and legal acts in the field of procurement of
narcotic drugs into general and special ones. General legal acts
are applied to all subjects of legal relations in the field of such
purchases, special ones - (1) regulate the choice of drugs as a
subject of procurement; (2) affect the definition of the nomencla-
ture of narcotic drugs; (3) determine the costs in the state budget
of Ukraine for these purposes and their mechanism; (4) regulate
the circulation of narcotic drugs and influence the formation of
medical and technical requirements for them; (5) approve state
programs and activities to implement programs in the planning
of procurement of narcotic drugs.

Let's consider the powers of individual entities in the pro-
curement of narcotic drugs with the involvement of international
specialized organizations. Information on the conduct of public
procurement of narcotic drugs with the involvement of interna-
tional specialized organizations is necessarily published on the
official website of the Ministry of Health of Ukraine and the
web portal of the Ministry of Economic Development and Trade
of Ukraine (item 3). Maintenance of narcotic drugs throughout
the territory of Ukraine is carried out by state enterprises of
the Ministry of Health of Ukraine on the basis of the relevant
agreement (item 4) [2]. Such an enterprise for the purchase of
narcotic drugs for SMT programs belongs to Ukrmedpostach.
This organization must have a license, equipment, each delivery
of narcotic drugs requires special storage with the provision of
electronic means of protection [27]. Crown Agents buy narcotic
drugs from manufacturers or distributors of narcotic drugs.

Attention should be paid to monitoring of the use of budgetary
funds in the procurement of narcotic drugs with the involvement
of international specialized organizations. Thus, the Ministry of
Health of Ukraine ensures effective and targeted use of budgetary
funds. The Ministry of Health of Ukraine, as the chief administrator
of budgetary funds, is responsible for drawing up a budget request
(item 8) [24], including medicines for the program of SMT. Obtain-
ing of narcotic drugs by patients is possible free of charge at the ex-
pense of the state budget (but only those patients who are on official
records and match the criteria for inclusion in SMT programs) [34,
p. 163]. The decision on the onset of SMT, the drug for its imple-
mentation and its dose is taken by a drug specialist on the basis of:
(1) a diagnosis of dependence on opioids according to ICD-10, (2)
compliance with criteria for the prescription of SMT and (3) the
availability of an identity document. The patient must sign consent
to receive SMT medications in the form of an «Information letter
on substitution maintenance therapy with buprenorphine or metha-
done» (p. 7) [25].

Narcotic drugs for SMT, which are centrally purchased for
state budget funds, are distributed by the Ministry of Health of
Ukraine between administrative areas on the basis of the annual
applications of heads of structural units for health issues, except
for drugs purchased from other sources (patient funds, local bud-
get, funds charitable organizations, philanthropists, etc.) (item
2). Heads of the relevant structural units of the health authori-
ties ensure control over the targeted use of drugs, approve their
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distribution and, if necessary, redistribute between subordinate
health care institutions (clause 3) [25]. Consequently, monitor-
ing of the implementation and use of methadone and buprenor-
phine for SMT programs in Ukraine is primarily carried out by
the Ministry of Health of Ukraine and its relevant structures as
the main agents in organizing and implementing treatment and
assisting drug addict patients. In the offices of SMT, the organi-
zation of monitoring of methadone or buprenorphine is assigned
to the attending physician (clause 12) [25].

Thus, control over the implementation of methadone and bu-
prenorphine for SMT programs in Ukraine is provided at the level
of the order of the Ministry of Health of Ukraine. The fact that all
states that have signed the United Nations Convention against I1-
licit Traffic in Narcotic Drugs and Psychotropic Substances of 1988
realize to some extent control over the production, distribution
and use ebleniem methadone to reduce the risk associated with its
use [6]. According our point of view, control over these drugs in
Ukraine should be envisaged at the level of the Law “On Narcotic
Drugs, Psychotropic Substances and Precursors”.

Control over the use of state budget funds transferred by the
Ministry of Health of Ukraine to international specialized orga-
nizations is exercised through internal and external audit pro-
vided for in the financial regulations, rules and procedures of
these organizations. All disputes and disagreements that will not
be settled by the sides will be considered in the arbitration court
in Geneva (Switzerland) [5, p. 21]. Internal audit is executed
by the Accounting Chamber of Ukraine. Thus, it is necessary
to distinguish two groups of subjects in the procurement of nar-
cotic drugs with the involvement of international specialized
organizations: (1) institutions that carry out state regulation and
control in the procurement of narcotic drugs; (2) subjects of pro-
curement of narcotic drugs (customers of procurement proce-
dures and participants in such purchases) - Ministry of Health of
Ukraine, international specialized organizations, manufacturers
or distributors of narcotic drugs who sell to international spe-
cialized organizations.

Conclusions. The analysis of the national legislation regulat-
ing the purchase of narcotic drugs from international specialized
organizations makes it possible to state that the procedures for their
implementation face a number of problems that require immediate
resolution. Among them, the most relevant are: (1) underfunding
at the expense of the State Budget of Ukraine for the provision of
SMT programs; (2) creation of «special» legal conditions for the
procurement of SMT drugs with the involvement of international
specialized organizations (absence of the price of the drug in the
selection criteria of international organizations - prepayment for
preparations of 1 or 1.5 years, non-observance of economic com-
petition in this sphere); (3) there is no national legislative control
of the use of methadone and buprenorphine for SMT programs;
(4) the terms «narcotic drugsy» and «psychotropic substances» and
«medicines containing narcotic drugs, psychotropic substances and
precursorsy are not regulated at the level of the Law.
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SUMMARY

LEGAL REGULATION OF PROCUREMENT OF NAR-
COTIC DRUGS IN UKRAINE WITH INVOLVEMENT
OF INTERNATIONAL SPECIALIZED ORGANIZATIONS

'Shevchuk O., 'Shevchuk V., 'Zuy V., 2Chub O., *Rzhevska O.

Yaroslav Mudryi National Law University, Ukraina, *National
Pharmaceutical University, *V.N. Karazin Kharkiv National
University, Ukraine

The purpose of the study is to analyze specific problems of
legal regulation of the procurement of narcotic drugs in Ukraine
with the involvement of international specialized organizations.
To achieve this goal, statistics have been analyzed concerning
the number of people who receive narcotic drugs for the SMT
program, the number of their treatment applications, the quan-
tity of drugs purchased for them from the state budget. It is pro-
posed to divide the regulatory legal acts regulating the purchase
of narcotic drugs, general and special, and analyze them.

The understanding of legal constructions “state procurement”
and “public procurement” in scientific literature, national leg-
islation and international legal documents is analyzed. Two
groups of subjects of legal relations in the field of procurement
of narcotic drugs with the involvement of international special-
ized organizations have been distinguished out.

In the course of the study, a number of problems have been
identified that require urgent solutions: insufficient budget financ-
ing of drug provision for SMT programs; absence of control over
the use of methadone and buprenorphine for SMT programs at the
legislative level, as well as the differentiation of the terms “narcotic
drugs”, “psychotropic substances” and “drugs containing narcotic
drugs, psychotropic substances and precursors”; absence of the
price of the drug in the selection criteria of international organiza-
tions, the lack of economic competition in this field, existence of
prepayment for SMT drugs for more than one year, which affects
the efficiency of using budgetary funds. It is proposed to make a
number of changes to the relevant legal acts.

Keywords: procurement of narcotic drugs, international spe-
cialized organizations, a program of substitution maintenance
therapy, the right to health care, medical care.

PE3IOME

INPABOBOE PETI'YJIMPOBAHUS 3AKYIIOK HAPKOTHU-
YECKUXJIEKAPCTBEHHBIX CPEJICTB B YKPAUHE C
HNPUBJIEYEHUEM MEXAYHAPOJIHBIX CIIEIIUAJIU-
3UPOBAHHBIX OPTAHU3 AL

"MleBuyk A.M., 'llleBuyk B.M., '3yii B.B., Uy6 E.B.,
3PikeBckas O.A.

Hayuonanonulil iopuduyeckuil ynusepcumem um. Apocrasa
Myopozo, *Hayuonansholil hapmayesmuueckuil ynueepcumen,
Xapwros, *Xapvkosckuil nayuonansbnvlil ynusepcumem um. B.H.
Kapazuna, Yxpauna

Lenbto nccne0Banys NOCTY KU aHATIU3 OTJEIBbHBIX TIPOOIIEM
[IPaBOBOIO PETYJINPOBAHHUS 3aKyTIOK HAPKOTUUECKHUX JIEKAPCTBEH-
HBIX CPEICTB B YKpauHE C NPUBICYCHUEM MEKIYHapPOIHBIX
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

CHEeLUAIM3UPOBAHHBIX OpraHu3aui. g nocTuxenus ykasas-
HO# 1enu OBbUTH TIIATENBHO M3y4YeHBl CTAaTUCTUUECKHE JIAaHHBIC,
0TOOpakaroLHe KOIMIECTBO JIMLL, [ONTYYAIOIUX HAPKOTHIECKHE
JieKapcTBeHHbIE cpencTia it nporpam 11T, uncno ux obparie-
HUH 3a JIeYeHUEeM, KOJIMUECTBO MPENapaToB, 3aKyIICHHBIX I
HHX 33 CPEeJCTBAa rocyaapcTBeHHOro Oromkera. Hamu mpeio-
JKEHO pa3/ie/InTh HOPMATHUBHO-IIPABOBbIE AKThI, PEryIUPYyIOIINe
3aKyIKH HapPKOTHYECKHX JICKAPCTBEHHBIX CPEJICTB, HA O0LIHE U
crieluaIbHbIe, IPOBEAEH UX NEeTaIbHbIH aHAIN3.

W3y4eHo noHMMaHUE IPABOBBIX KOHCTPYKLIUH «TOCYapCTBEH-
Hasl 3aKyIIKa» U «I1yOJn4Has 3aKyIlKay B HAYYHOW JIUTEpaType,
HallMOHAJIBHOM 3aKOHOZATENbCTBE U MEKAYHAPOIHO-IPABOBBIX
JIOKyMEHTax. BbliesieHsl 1Be rpyIIbl CyObEKTOB IPaBOOTHOIIIE-
HUH B cepe 3aKyInoK HApKOTUUECKHUX JICKAPCTBEHHBIX CPEJICTB
C IIPUBJICYCHUEM MEKIYHAPOAHBIX CIIEUAIN3UPOBAHHBIX Opra-
Hu3anui. B npouecce uccieoBanus yCTaHOBIICH psifl IpoOsIeM,
TpeOyIOINX HEOTIIOKHOTO PELICHUS: HEI0CTaTOUHOE OIO/PKETHOE
¢uHaHCHpOBaHKE OOECIIeUeHUs pernaparaMy Uil IporpamMM
3IIT, orcyTcTBHE Ha 3aKOHOJATEIBHOM YPOBHE KOHTPOJIS HC-
MOJIB30BaHUs MeTaoHa U Oynpenopduna st nporpamm 3I1T,
HEOOXOUMOCTh Pa3rpaHUYCHUs] TEPMUHOB «HAPKOTHYECKHE
CpElCTBA», ICUXOTPOIIHBIE BEIIECTBA» M «JIEKAPCTBEHHbIC
CpPEACTBa, CoepXKale HAPKOTUYECKUE CPECTBA, ICUXOTPOII-
HbIC BEIIECTBA U IPEKYPCOPbI», OTCYCTBUE B KPUTEPHSIX BHIOOPA
MEX/yHapOIHbIX OpraHu3alrii LIeHbI Ipernapara, He COOIIOeHHE
JKOHOMHYECKON KOHKYPEHLUH B 3TOil cdepe, HaIUUUe Npeso-
wiatel 3a npenaparsl 3I1T Breyenue ogHoro roga u 6oiee, 4To
BIHsICT Ha 3P (HEKTUBHOCTH UCTIOIB30BAHUS OFOPKETHBIX CPE/ICTB.
IIpennoxeHo BHECTH PsJl N3MEHEHUH B COOTBETCTBYIOLINE HOP-
MaTHBHO-TIPABOBBIE AKTHI.
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OUHAHCOBO-ITPABOBOE OBECIIEYEHUE MEJJUIIUHCKOI'O CTPAXOBAHUA B YKPAUHE

Termaneus O.I1., 2MarBuiiuyk A.B., 'Kopoouosa /I.B., 'Korsip A.A., *Tenecrakosa A.A.

! XapvkoscKkutl HAYUOHATbHBIU YHUSEPCUMEm GHYMPEHHUX 0ell; >MedcOyHapOoO bl IKOHOMUKO-SYMAHUMAPHBIIL YHUBEPCUMEM UM.
axao. C. Jemvanuyka, *Kueckuil HayuOHAIbHbLI YHUBEPCUMEN MEXHONO02UlL U OU3atiHa, YKpauna

C nagana 2018 r. B YkpanHe Haganach MeJUIMHCKas peopma,
HanpaBlIeHHAs Ha BHEAPEHNHE HOBOW CHCTEMBI MEIHIIMHCKON
TIOMOIIH, HAIleJIeHHAs! Ha yCOBEPIICHCTBOBAHNE OPTaHHM3AIIN
MEUIIIHCKOH OTpaciy M CO3AaHNEe COBPEMEHHBIX YCIOBUH IS
3JI0pPOBOTO >KM3HEOOECTICUeHUsI HaceIeHUs. MeIunnHcKas pe-
(dopma mpexycMaTpuBaeT M3MEHEHHe MyTeil GpuHaHcHpoBaHMS
BpaveOHON TTOMOIIH, YTO BBI3BAIO JHCKYCCHIO B OOIIECTBE O
11e71ecO00Pa3HOCTH €€ BBEAEHHS M MOTPEOHOCTh B yCTAHOBIIE-
HUH HOBBIX MPABOBBIX MPHHIUIIOB OPTaHU3AINH METHIIHHCKOH
neaTenbHOCTH U (puHaHCcHpoBaHus. [IpaBo rpakaaH Ha 3apaBo-
oxpaHeHue rapantupyercst Koncturynueit Ykpaunsl, KoTopast
obecrieunBaeT (pUHAHCHPOBAHNE MEAMIMHCKOW OTpaciu 3a
cdeT OIOKETHBIX cpencTB 1 PoHAA COIHMATBHOTO CTPaxoBa-
Hust. OgHAKO HEJOCTAaTOYHOCTh (PMHAHCHPOBAHUS TPHUBENA K
YXYANICHUIO KadecTBa MEAUIIMHCKHUX YCIYT, YTO WM SBHUJIOCH
OCHOBHOW MPUYHHON MPOBEACHUS METUIIMHCKON pedopMbl, B
OCHOBE KOTOPO JISXKUT MPEIOCTABICHNE KaK OIOKETHBIX (Oec-
TUIATHBIX), TAaK ¥ IUIATHBIX MEIUIMHCKHX ycuyT. [ocymapcTBo
1 B JaJbHEHIIEeM TOIepKuBaeT OCCIIATHYI0 MEIUINHY IS
HaCeJeHNs, O UeM CBHICTEIbCTBYET NPUHATHIN 3aKOH YKPaHHBI
«O TOCYIapCTBEHHBIX (PUHAHCOBBIX TAPAHTHAX METHIIMHCKOTO
oOcyxuBanus HaceneHns» oT 19.10.2017 ©. Ne 2168-V111 [1],
KOTOPBIIf OnpeemnsieT ops 10K (UHAHCHPOBAHHS HEOOXOIMMBIX
MAMEeHTaM yCIIyT 110 MEIUINHCKOMY OOCITy)XKHBaHHUIO 3a CUET
cpencts ocymapcTBenHOTO OromkeTa Yikpanusl. OfHaKO BHe-
JpeHNe W UCIIONb30BaHME HOBBIX BHIOB MEIHIIMHCKUX YCIYT,
JIEKapCTBEHHBIX CPEICTB, a TAaK)Ke HEOOXOAMMOCTH CO3TAHUS
KaueCTBEHHBIX YCIOBHH JEUCHUS IUKTYEeT HEOOXOAMMOCTh TI0-
HCKa aJIbTePHATUBHBIX (OpM (PUHAHCHPOBAHNS.

OHIM U3 COBPEMEHHBIX, abTePHATHBHBIX ITyTel (PUHAHCHPO-
BaHUSI MEAUIINHCKHX YCITYT SIBISIETCS MEIHIIIHCKOE CTPaXOBaHHE.
YKpamHCKO€ 3aKOHOAATEIBCTBO OIPe/IeIsieT MEANIINHCKOE CTpa-
XOBaHME, KaK BUJI COIMAIBHOTO CTPAXOBAHUS, OCYIIECTBISIEMOTO
Ha T0OpOBONBHON WM 00s3aTenbHON ocHOBE. J[0OpOBOIBHOE
CTpaxoBaHHE OCYIIECTBIAETCS Ha OCHOBAHNH JJOTOBOPA MEXKITY
CTpaxoBaTeseM U cTpaxoBmIuKoM [2]. OOsi3aTenpHOE COIHATb-
HOE CTpaxoBaHUe, MpeaycMaTpuBaomiee (pnHAHCHPOBAHHE Mep
37]paBOOXPAHEHMSI, OCYIIECTBIACTCS 3a CIET €IMHOTO B3HOCA Ha
o01eo0s3aTeTbHOE TOCYJAPCTBEHHOE COIHATEHOE CTPAXOBAHHUE
3a cueT cpeAcTB (pU3NIecKuX U FPUINIECKUX UL [3], KoTopoe
KpOMe MEITUIINHCKOTO CTPAaXOBAHHS UCIIONIB3YETCs eIlle U Ha TIeH-
CHOHHOE CTpaxoBaHHUE, CTpaxoBaHHE MO Oe3padoTuIie U Ipyrue
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BUJIBI 00111€0053aTeNBHOI0 TOCYAaPCTBEHHOTO COLHAIBHOTO
CTpaxoBaHMs. YUMTBHIBas MOTPEOHOCTh B OPTaHU3AIMU COBpE-
MEHHBIX, Ka4E€CTBEHHBIX, JOCTYITHBIX MEANIHUHCKHUX YCIyT IS
BCEX TPaK/aH, a TAKKe HEOCTaTOYHOCTh OFOJUKETHBIX CPEICTB
u cpenctB QoHIA COLMAIBHOTO CTPAXOBAHHS U HEPA3BUTOTO
JOOPOBOJIBHOTO MEAMIIMHCKOTO CTPAaXOBaHMUs, BOSHUKAET He-
00XOIMMOCTb B OpraHU3allK MEIHIIMHCKOTO CTPAXOBAaHHs Ha
COBPEMEHHBIX HOBBIX NPUHIMIAX (HHAHCHPOBAHHUSL.

Ilenblo MCCIen0BaHus SBISETCS N3YYeHHE OCHOBHBIX (DHHAH-
COBO-TIPABOBBIX MPOOJIEM METHIIMHCKOTO CTPAXOBaHHs B YKparHe
1 TIOKCK ITyTeil ero COBEPIICHCTBOBAHMSI.

B cOOTBETCTBHHU C 1ETbI0 CHOPMYTHPOBAHBI CIEIYIOMINE
3amaun: 1) MpoOaHAIU3MPOBATh TEOPETHYCCKHE TPUHIIUIIBI HC-
CIIeIOBaHUS MPOOJIEMBI (PHMHAHCOBO-IIPABOBOTO 00ECIICYCHHS
MEIUIIUHCKOTO CTPAaXOBAaHMUs; 2) HCCIEIOBATh COCTOSIHHE (-
HAHCHUPOBAHMS MEMIIMHCKOTO CTPAXOBAHHS B COOTBETCTBHHU C
JIeHCTBYIOIIMM 3aKOHO/IATEIbCTBOM; 3) ONPEACIUTh TEHACHIINH
Pa3BUTHUS MPABOBBIX NMPUHIKUIOB (HMHAHCUPOBAHUS METHIMH-
CKOTO CTPaXOBaHUSL.

Marepuai u MeToabl. [ pelIeHus MOCTAaBICHHbIX 33/1a4
U JOCTHIKEHHS 1€ MCCIICJOBAHUS TPUMEHSIICS KOMILIEKC
00IIeHAyYHBIX M CTICHHATBHBIX METOJOB MO3HAHHUS COIUATIBEHO-
MPaBOBBIX SBJICHUI: I'HOCEOJOTHYECKUI METOJ MCIOIb30BaH
UL NCCIIEIOBAHMUST OOIIMX PEANIOCHIIOK, CPEACTB U 3aKOHOMEP-
HOCTE pa3BUTHUS MEXaHU3MOB (PUHAHCHPOBAHUS MEAUIIHHCKOTO
CTPaxOBaHMUs, U3JIOKEHHBIX B HAYyYHBIX paboTax IOPUCTOB,
9KOHOMHCTOB, YYCHBIX, MEJUKOB; THATCKTHYCCKHI METO/ — [UIs
MOKMCKA MPABHJIBHBIX MOAXOIO0B K PEIICHHIO TEOPETHYECKUX U
MPaBOBBIX MPOOJIEM, BOSHUKAIOIINX B TPABOBOM PETyTHPOBAHUH
(bMHAHCUPOBAHMS MEIUILIMHCKUX YCIYT M BO3MEIIECHHHU yIiepoa
HpPU HACTYIUICHUH CTPAXOBOTO COOBITHS; CHCTEMHBIH METOJ
— ISl MCCIIeIOBAHMSI MEIUIIMHCKOTO CTPAaXOBaHMS KaK BHJIA
COIMAIBHOTO CTPAXOBAHUS; CTPYKTYPHBIH — TS HCCIIEA0BAHMS
BHUJIOB MEAMIUHCKHUX YCIYT, MPEIyCMOTPEHHBIX MEIUIIMHCKUM
CTpaxoBaHHeM; (yHKIMOHAIBHBIA — JUIS YCTAHOBIICHUS CyOb-
€KTa BO3MEIICHHS yIIepOa 1o pe3ysibraTtaM CTPAaXOBbIX CIIy4acB
U PACKPBITHS €T0 MOJHOMOYHIA; CPABHUTEILHO-IIPABOBOIT — IS
aHaIIM3a 3apyOeKHBIX M HAIIMOHAIIBHBIX TEOPHIl, ONPEIEIAIONINX
OCHOBBI OpPraHU3AL[MU MEJIMIIMHCKOTO CTPAXOBAHUSI U HCTOYHUKH
(brHAHCUPOBAHMS MEITUIMHCKUX Yyl CHHEPrHYeCKHil METOJ
— JUISl PaCKPBITHSI MHOTOYPOBHEBOCTH, OTKPBITOCTH MEAUIINH-
CKOTO CTPaxOBaHHs1, OCMBICICHHS AJIbTEPHATHBHBIX HCTOYHUKOB
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ero ()MHAHCHPOBAHMS B YCIOBHSX IPABOBOH cTaOMIM3aLUU.
AKCHOJIOTMYHUH MOAXOJ — MPHU ONPENEICHUN COACPIKaHUSA U
HarpaBJICHHOCTH Pa3BUTUA MEAUIIUHCKOTO CTPaxOBaHKUA.

Pe3yabTarsl M ux 00cy:kaenue. B Hacrosiee BpeMs Menu-
[IMHCKOE CTPAXOBaHNE HE UIMEET J0CTATOYHOM 3aKOHO/IATEIILHOM
6a3bl (hUHAHCOBO-IIPaBOBOro obecreucHust B Ykpaune. Co-
[JIAaCHO JICHCTBYIOILIEMY 3aKOHOJATENILCTBY, (PMHAHCHPOBAHHE
37IpaBOOXPAHEHHUS OCYIIECTBISIETCS IPEUMYIIECTBEHHO 3a CUeT
OIO/KETHBIX CPEACTB, KOTOPBIS, KAK CBU/ICTEIBCTBYIOT [TOKa3a-
Tenu tabnuipl 1, B o0Iieit cymme pacxonos ['ocynapcTBeHHOTO
OO/KETa COCTABIISIIOT HE3HAYNTEIIbHBIH MPOLICHT.

TMokasarenu Tabauipl 1! CBUAETENBCTBYIOT O HEAOCTATOYHO-
cTH (PMHAHCUPOBAHUS METULIMHCKOH OTPACIIH, MOCKOJIbKY JI0JIs
pacxo0B Ha MUHHCTEPCTBO 3[paBOOXpaHEHUs YKpauHsl (fanee
—MO3 VYkpauHsl) XoTs ¥ yBenuuuiach B Tedenue 2014-2018 rr.
¢ 1,69 1o 2,45%, Ho ocTaBaack B CTPYKType rocy1apCTBEHHBIX
pacxozoB HezHaunTeNbHOU. CTpykTypy pacxonos MO3 YkpauHbl
B OCHOBHOM COCTAaBJISIFOT a IMUHUCTPATUBHBIC paCX0Obl, PaCXO/bI,
CBsI3aHHBIC C OPraHu3alKeil paboThl MENIIMHCKUX YUPEKIACHHU,
MEIUIIMHCKUX yl{e61-u>1x 3aBeJICHUI. YKa3aHHBIC PACXOJbl XOTS
¥ MMEIOT OOJNBIIOE 3HAYCHUE VISl Pa3BUTHS MEIULIMHCKOW OT-
paciu, HeMOCPEICTBEHHO HA JICUCHNE U OXPaHy 3[0POBBS, KaKk
CBUETEJILCTBYIOT IOKa3aTen TaOnUIbl 1, HE UCIOJIB3YIOTCS.
B 2018 roay pa3mep ¢uHAHCHPOBAHUS MEIUIMHCKUX YCIyT
MO3 Vkpaunsl cokparmics u coctasui 20,66% ot obuieit
cyMMBbI pacxonoB MO3 YkpauHbl, 4TO CBA3aHO C yBEIUUCHUEM
(rHAHCHPOBaHUs BpaueOHBIX yCIIyT U3 MECTHBIX OIO/DKETOB 3a
CYeT MEJIUMIIMHCKUX cyGBeHLu/lﬁ (B COOTBETCTBHH C [TOKA3ATEISIMU
TabnauLel 1 MeaunuHCcKue cyOBeHIIMN yBeanumauch B 2018 roxy
B 200 pa3 B cpaBHeHuH ¢ 2014 rozom), a Takke ¢ COKpalLeHUEM
roCy/lapCTBEHHOr0 (PMHAHCHPOBAHUS B CBS3U C NPOBEICHUEM
pedopMbI MEAUIIMHCKOM OTPACIIH, B YACTHOCTH 3a CUET BHEpE-
HHSI MEJJULITHCKOTO cTpaxoBanusi. Cie0BaTeNbHO, TalibHeilee
(rHAHCHPOBAHUE 3PABOOXPAHEHHS 32 CUET TOCYIapCTBEHHBIX
CpPeICTB NMPHU3HAHO HEIP(EKTUBHBIM, YTO U MPHUBEIO K HPOBE-
JICHUIO METUIMHCKOIT pedopmbl. OO 3TOM CBHICTEILCTBYET H
JIeNIeHHE TpaHCc(hepTOB MECTHBIM OIOKETaM Ha IPETI0CTABICHHE

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

MEIUIMHCKUX YCIIyr. MenuuuHekas cyGBeHum[ MECTHBIM OFO/-
keraMm ¢ 2014 roga MocTeNeHHO yBeJIMYUBajJach U COCTaBHIIA
57 366 717 ThIC. IpH., OHAKO OT 00IIEH CyMMBbI pacxonoB [o-
cyaapcTBeHHOro Oroypkera Ha 2018 rox oTa cymMMma cocTaBisier
0,015%, 4TO CBUIETENBCTBYET O 3aBUCUMOCTH (DUHAHCHUPOBAHUS
MEMIMHCKON OTPaCIM Ha MECTaX OT IOCYIapCTBEHHOTO (PUHAH-
CHUPOBAHUA U O HEAOCTATOYHOCTH CPEICTB B MECTHBIX 6}0}1)KeTaX
JUISL 3PaBOOXPAHEHHMsT HACEICHHSI.

Mo noBoxy hopmupoBanust HOHIOB rocyaapCTBEHHOTO 001IIe-
00513aTeJIHOTO COLMAIBHOTO CTPAXOBaHHs1, KOTOPOE BKIIIOYAET U
00s13aTeNIbHOE MEUIIMHCKOE CTPaxoBaHKe, OOIIHOCTh B3IVISIOB
B Hay4YHOI1 JINTEpaType OTCYTCTBYET.

OtnenbHbIC yueHble [4] BbICKa3bIBalOT MHEHHE, YTO CO3JJAHNE
¢donma 0011e00513aTEIBHOIO TOCYJaPCTBEHHOIO COLMAIbHOTO
MEIUIUHCKOI'O CTpaxoBaHUA [IO3BOJIUT O6eCl'Ie'-lI/lT]> ITOCTOSIHHOC
(uHAHCUPOBAHNWE MEAUIMHCKOW MOMOIIH; CO3JaCT PaBEHCTBO
IpaB IrpaxziaH B I1OJIb30BaAHUU MEINIUHCKHUM 06C.]'Iy)KI/IBaHI/IeM,
6eCl'lJ'[aTHOCTl> MCHHHHHCKOﬁ IIOMOIIIY HA MOMCHT €€ l'IOJ'ly‘lCHI/Iﬂ.
ITo muenuto O.B. TumieHko, co3nanue Gonaa 0011e00s3aTeNnbHO-
I'0 FOCY/IapPCTBEHHOT'O COIMAILHOTO MEIUIIUHCKOTO CTPAXOBAHHS
HE SIBIISICTCS 00513aTEIBHBIM [IATOM B IIPOIIECCE BHEPEHHS CTPa-
XOBOI MEIUIIMHBI, COOTBETCTBYIOIIHE (YHKIMH [10 aKKYMYJISILIAH
CTPaxoBbIX B3HOCOB, LICJICBbIM HA3HAYCHUEM KOTOPBIX ABJISACTCA
oriatra MellPlL[HHCKOﬁ IIOMOIIH, MOFyT 6]>IT]> BO3JIOKCHBI Ha
cywecTByromuii B Ykpanne ®ouy 0011e00s13aTeIbHOT0 rocy-
JIAPCTBEHHOTO COLMAIBLHOTO CTPAXOBAHUSI [T0 BPEMEHHOH 11oTepe
paborocrnocobHoCTH. ITO OyzieT criocoOcTBOBATh 3P HEKTHBHOMY
(OpPMHPOBAHUIO CTPYKTYPBI COLUATEHO-00ECIICUUTEIbHBIX Opra-
HOB, IIPU3BAHHBLIX BHEAPATH B )KU3Hb ﬂeﬁCTBeHHle COLII/IaJ'[]:HyI'O
HOJUTUKY Tocynapcrsa [5]. Takum oOpasom, mpu peanu3anuu
pedhopMHUpOBaHHMs TOCYAaPCTBEHHOTO COIUAIBHOTO CTPAXOBAHUS
6I>IJ'[ n36paH nyThb Ha BHCAPCHUE MEIULMHCKOIO CTpaxoBaHUA
6e3 co3manus HoBoro ¢ouaa. Cozaanubiii DOHJ CONUATBEHOTO
CTpaxoBaHMs KaK MPaBOIIPEeMHHUK, B yacTHOCTH 1 DoHza obiie-
00513aTeILHOTO TOCYIaPCTBEHHOTO COL[HAIBHOTO CTPAXOBAHHS
0 BPEMEHHOU MOTepe paboTOCHOCOOHOCTH, OCYIICCTRISICT
py](OBO)ICTBO, B TOM YHCJIC, U MCAUIUHCKHUM CTPaxOBaHHUEM. C

Tabnuya 1. Pacxoovl Ha 30pasooxpanenue i COYUanbHy0 3auumy HaceleHus.
no 8e0oMcmeeHHoll Kaaccugurayuu pacxo0os Iocyoapcmeennozo 01daxcema Yxpaurvi

Buabl pacxonos 2014 r. 2015 . 2016 . 2017 r. 2018 .
MUHHCTEPCTBO 3PaBOOXPAHCHHUS 6528 267,4 9202919,6 9423942,0 13003017,9 22 314 886,1
(MO3) TBIC. IPH. TBIC. I'PH. TBIC. I'PH. TBIC. TPH. TBIC. TPH.
Jons pacxonoB MO3 B cucreme
pacxozoB ['ocyrapcTBeHHOTrO 1,69% 1,65% 1,45% 1,69% 2,45%
Oro/KeTa
Pacxoapr MO3 Ha MEeIUIIMHCKHIE 1697240,5 2021007,2 2996375,2 4269938.,6 4;6])?58391{’0
YCIyTH TBIC. TPH. THIC. TPH. TBIC. TPH. TBIC. TPH. - TPH:
Aot pacxolIoB Ha MEMMUMHCKHE 25,99% 21,9 % 31.8% 32.8% 20,6%
yCIyrH B cucteMme pacxonos MO3
Pacxosr Muinerepersa 165934,0 218 648,9 197 074,2 299257,8 382954,8
coransroi monmutuku (MCII) Ha
TBhIC. l"pH. TBIC. FpH. ThIC. l"pH. TBIC. FpH. TBIC. FpH.
MEIUIIUHCKUE YCIYTH
294995.,6 46177 023,6 44433709,8 56220 108,4 57366 717,0
MeauiuHCKast CyOBEHIHSI
TBIC. TPH. TBIC. TPH. TBIC. TPH. TBIC. TPH. TBIC. TPH.

Tokazamenu mabnuywt 1 paccuumanot O.I1. Femmaney na ocnosanuu Ipunosxcenus Ne3 k 3axonam Yipaunot o Focyoapcmeennom

61000iceme Yxpaunvl na 2014-2018 ee.
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Tabnuya 2. [loxkazamenu pblHOYHOU MOOeEU 0OA3AMENLHO20 MEOUYUHCKO2O CIMPAXOBAHUSL
npu yCero8uu HeOpeHUst MEOUYUHCKOU pehopmbl 6 Ykpaune’

Buas!
MeJIUIHHCKOT 0 2012
CcTpaxoBaHUsl

2013 2014 2015

2016 2017 2018 2019 2020

O0s3arenspHOE
MEMLIHCKOE
CTpaxoBaHUE - - -
(cTpaxoBBbI€ BBI-
TUTaTHI)

77000
MJIH. TPH.

MJIH. TpH.

77900 88800

MJIH. TPH.

99700
MJIH. I'pH.

110600
MJIH. TpH.

111560
MJIH. TPH.

Jlo6poBoibHOE
MEUIIMHCKOE 800 960 1150
CTpaxoBaHue MUITH. MUTH. MUTH.
(cTpaxoBbie BbI- | TpH. TPH. TpH.
TLTATHI)

1380
MJTH. TPH.

MIIH. TPH.

1670 1990
MIIH. TPH.

2390
MIIH. TPH.

2870
MJIH. TPH.

3440
MJIH. TPH.

CrpaxoBaHue 2725 3634 4544 5453

MJIH. MJIH. MJIH.
JKU3HU MJIH. TPH.
IPH. I'PH. IPH.

MJIH. TPH.

6362 7272 8181

MJIH. TPH. | MJIH. TPH.

9090
MJIH. TPH.

10000
MJTH. TPH.

Jlonst BeITIIAT
CTPaXOBBIX ILTa-
Texel 3a cTpa-
XOBaHUE KU3HU
B 00s13aTEIEHOM

CTpaxOBaHUH

19,7%

21,1% 22,6% 24,6% 27,0% 29,7%

Mo crpaxo-
BBEIX B3HOCOB I10
J0OPOBOJIEHOMY

CTPaxOBaHHIO
Ipu o0s13aTennb-

HOM ME/IUIIVH-
CKOM CTpaxoBa-

HUH

77,9%

80,5% 82,6% 84,3% 85,7% 86,5%

OJIHOU CTOPOHBI, TIO3HIIHS FOCYAapCTBA OTHOCHTEIILHO COKpAIIIe-
HUS CTICIUATBHBIX (DOH/IOB SBISIETCS IOCTATOYHO PAIFIOHATBHOM,
YUHUTBIBas COKpAIEHHUE PACXO0B HA aIMUHUCTPATHBHBIH pecypc
1 COOTBETCTBYIOIIEe (PUHAHCOBOE OOCTYKHBAHNE EATETHHOCTH
psina caMmocToATeNbHBIX (poHmoB. C APYTOil CTOPOHEL, OTCYTCTBHE
OT/IENIBHOTO (POHAA METUIIMHCKOTO CTPAaXOBAHHS CTAaBUT BOIIPOC
0 HEMOCPEICTBEHHOM CyOBEKTE, KOTOPBIH JOIKEH HECTH OT-
BETCTBEHHOCTH 3a MPEIOCTABICHNE yCIyT 00me00s3aTebHOTO
TOCYAAPCTBEHHOTO MEHI[HCKOTO CTPAXOBAHHA, O YEM CBHUJIE-
TEIBCTBYET MIPUMEP U3 Cy[AcOHON MPAKTHKN.

Tax, B gene Ne 537/4429/15-1, nuno oOpaTuinock B ¢y ¢
HCKOM O BO3MEIIEHHH MOPAIBHOTO M MAaTe€PHATBHOTO BpEna,
HAaHECEHHOTO B PE3yJbTaTe HE3aKOHHOH CTHUMYISIIUU PO-
JIOBOIl EATENbHOCTH, KOTOpasi MpHBela K WHTPAaHATAIbHOM
rubenu pebenka. Mcren mpocuna cyn MpU3HATH ACHCTBHS
10 €€ MCKYCCTBEHHOH CTHMYISIIMM POXOBOH NEATEIBHOCTH
HE3aKOHHBIMHU, TOCKOJIbKY MEIHIMHCKHE PAaOOTHHKH HE CO-
TJIACOBBIBAJIM CBOM JCHCTBUS ¢ OEPEMEHHOM, M B3BICKATh C
KOMMYHAJIBHOTO YUPEKACHHUS 3APAaBOOXPAHCHHS HAHECCHHBIH
MaTepUaIbHBIA 1 MOpanbHBIA Bpen. Cyn mepBoil MHCTAaHITUH
YAOBJIETBOPHI HCKOBEIE TPeOOBaHMS YaCTHYHO, TPU3HAB MEPHI
110 UCKYCCTBEHHOH CTHUMYISIIMK POJOBOI AESITEIBHOCTH He-
3aKOHHBIMHU, HO OTKa3aB B YJOBIIETBOPEHUH TpeOOBaHUH O
BO3MEIICHUH BpeAa. ATICIIISIIMOHHBIN CyJl OTMEHHII peIIeHHE
Cy/a IepBOil HHCTAHINH, IPU/S K BEIBOLY 00 000CHOBAaHHOCTH
TpeOOBaHMIT OTHOCUTEIHHO BO3MEIICHNSI MOPAILHOTO BpEa,

HO TIPHU3HAI TOPOACKOH POAIOM HEHAJIEKAITIM OTBETIHKOM
T0 JIeTTy B YaCTH BO3MEIEHHs 3TOTo Bpeaa. Cya KaccallmOHHON
WHCTAHIIUN OTMEHNJI PEIICHHUE aleJUIAIHOHHOTO Cy/la B YaCTH
HCKOBBIX TPeOOBaHNUI K TOPOJCKOMY POJIOMY O BO3MEICHHH
MOpAaJILHOTO BPEAa U B3BICKAN C OTBETYHKA MOPAJIBHBIN Bpes,
MPHU3HAB €r0 HaAJIEKAIIUM OTBETYHKOM IO ITOMY ey [6].

PaccmarpuBaemoe €710 IeMOHCTPHUPYET, B IEPBYIO OYEPEb,
OTCYTCTBUE YETKOTO MOHUMAaHUS KTO JOJDKEH HECTU MMYIIe-
CTBEHHYIO OTBETCTBEHHOCTH, BO3MEIIATh MaTEPHUAIbHBIA M
MOpAJBHBIA Bpe 3a HEpaBOMEpHEIE AelicTBUS Bpadeil. Cyie-
cTBOBaHME O0TAEIbHOr0 PoH/a 001e0043aTeTFHOTO MEANIIIH-
CKOTO CTPAaXOBaHMS MO3BOJIHUT OJHO3HAYHO OTBETHTH Ha BOTIPOC
0 cyOBeKTe BO3MEIIECHHUS PACXOA0B, CBSI3aHHBIX C BPAaueOHBIMI
omnoOkamu. Ctarbs 30 3akona Yikpannsl «O cTpaxoBaHum» [2]
00sI3BIBaET CTpaxoBaTeNell MPUACPKUBATHCS yCIOBHUH TIaTe-
JKECTIOCOOHOCTH, IPH KOTOPBIX AJISI BBIIOIHEHHUS 0053aTEIbCTB
M0 OTJCNBHBIM BHAAM 0053aTEIBHOTO CTPAXOBAHUS CTPAXO-
BaTeIN MOTYT 00pa30BBIBAaTh IIEHTPATN30BAHHBIC PE3EPBHBIC
(OHIBI W OPTaHbI, OCYIIECTBISAIONINE yHPaBICHUE dTHMH
donmamu. Takoir oI 0011€0053aTETHHOTO MEIUIIHHCKOTO
CTPaxOBaHHSI MOT OBI CTaTh TapAaHTHUCH MIIATEKECITOCOOHOCTH
[IPY HACTYTIJICHNH CTPAXOBBIX CIIyYaeB B YACTH MEAUIIHHCKOTO
CTPaxOBaHHUA.

Kax ormeuaer .M. KpekoTeHb, OCHOBHBIMH UCTOUHUKAMU
CPEACTB 00IIE00s3aTEIFHOTO TOCYAaPCTBEHHOTO CONUAIBHOTO
CTPaxOBaHMS ABIIAIOTCS B3HOCHI paboTofaTeNel n 3acTpaxoBaH-

“[loxazamenu mabauyst 2 paccuumanst O.11. I'emmaney na ocnosanuu mamepuanos Cmpamezuu pazeumusi Cmpaxo8o2o poiHka Ha
2011-2020 20001, nodzomosnennoil Ykpaunckoii ghedepayueii cmpaxoganus
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HBIX 11l Ha cerogusmnuii 1eHb U0 IIJIaTUT €AUHBINA B3HOC Ha
00111e00513aTeIbHOE TOCYJAPCTBEHHOE COL[AILHOE CTPAXOBAHHE
B pazmepe 3,6%. CTpaxoBble B3HOCHI B YKPaWHE OIIaYUBaIOTCS
B CJIEAYIOIIUX Iponopuusx: padoronarenu — 91,3%, 3actpaxo-
BaHHBIE JHIA — 8,7%, YTO SIBISIETCS OJHHUM U3 CAMBIX HU3KHX
HoKa3areseil B CpaBHEHUH cO cTpaHamMu EBpornbl. AHanu3 onbiTa
CTpaH C PHIHOYHOM IKOHOMMKOM CBHJIETENBCTBYET, 4TO 00s13a-
TEeJbHAs YyIUIaTa 3aCTPAXOBAHHBIM JIMLIOM CTPaXOBBIX B3HOCOB
ABJISIETCS] HEOTHEMIIEMBIM 3JIEMEHTOM CYLIECTBYIOIIUX CHUCTEM
00513aTeJILHOr0 COLMAIBHOTO cTpaxoBanus. OJHAKO pa3Mepsl
CTpPaxoBBIX B3HOCOB, KOTOpBIC IUIATIT HaEMHbIC PAaOOTHHKH, B
Pa3HBIX cTpaHax 00yCI0BICHBI PEAJIbHBIMU COLIUAIBHO-3KOHOMMU-
YEeCKUMH YCJIOBUSMH, YPOBHEM JI0XO/I0B HACEJICHHS, CTECIICHBIO
Pa3BUTHS CUCTEM COLMAJIBHOTO CTPAXOBAaHUSA U UMEIOT Pa3sHyIo
JIOJTIO K OoIu1aTe Tpyza. [7]. YBennueHnue pasmepa eMHOro B3HOCa
Ha 00111e00513aTeIbHOE FOCYJaPCTBEHHOE COLIMAIBHOE CTPaxXoBa-
HHE C [[eJIbI0 o0ecreueH s pocta (UHAHCUPOBAHUS M KauecTBa
COLMAJIBHBIX YCIIYT U BBIIUIAT, YYUTBIBasI 00IIEe COLHATbHO-IKO-
HOMHYECKOE 0JIar0COCTOSTHUE HACEIICHHUSI CTPAHBbI, HEJIb3sI CANTATh
HaWIy4LIUM CIIOCOOOM JOCTHKEHUS TAKUX pe3ynsTaToB. OIHUM
U3 Croco0oB yBennueHus 00beMoB (pruHAHCHPOBAHMS Chepb
37IpaBOOXPAHEHHUS 3a CUeT 00Ie00s3aTeIBLHOIO rOCYAapCTBEH-
HOT'O MEIUIIMHCKOTO CTPAXOBaHHsI MOXKET OBITh CTUMYJIUPOBAHHE
U YCKOpEHHE POoCTa 00bEMOB JOOPOBOJIBHOTO MEIUIIMHCKOTO
crpaxoBanus. Eciim o0paTuTh BHUMaHHE Ha OIBIT Pa3BUTHIX
CTpaH, TO CJIeyeT OTMETUTh, uTo B CIIIA cymecTtByet okoio 500
Bpayeil, NPaKTHKYOLINX CTPAXOBYIO MEHULIMHY B chepe KHU3HU 1
UHBAIMIHOCTH, Bpaueil (MD, DO), npakTuKyOLIIHMX CTPaXxoBYIO
MEIMLMHY B Cepe )KU3HHU, 310POBbsI, HHBAIMJHOCTH U CTPaxXo-
BaHMUs JOITOCPOYHBIX BUIOB oIekH [8]. OHaKo B COBPEMEHHOM
VkpanHe pa3BUTHE J0OPOBOIBHOIO METUIIUHCKOTO CTPAXOBAHHS
SIBIISIETCSI CIA0BIM.

Ioka3zarenu TaOMULBI 2 CBUICTENBCTBYIOT O TOM, YTO JOJIS
CTPaxOBBIX BBIIJIAT 110 00s13aTEIEHOMY MEIUIIMHCKOMY CTpaxo-
BaHUIO yBeNn4nBaercs B 16 pa3. OHako B CpaBHEHUH ¢ yPOBHEM
pocTa CTpaxoBBIX BBIIIIAT IO AOOPOBOJIBHOMY MEAUIIMHCKOMY
CTPaxOBaHMIO — HEJJOCTATOYHO BBICOKMMH TEMIIAMH, ITOCKOJIBKY
COCTABJISIET TOJIBKO TPETh B3HOCOB B MEAULIMHCKOM CTPAXOBAaHUU.
DTO CBUIETEILCTBYET 00 OrpaHMYEHHOCTH (PHAHCOBBIX peCyp-
COB y CTPaxOBIIMKOB B OyIyILeM, a TAK)KE O TOM, YTO CTPAXOBaHUE
JKU3HHU KaK BUI JOOPOBOJIBHOTO CTPAXOBAHHSI COCTABIISIET MEHBIIIC
TpeTH (PMHAHCOBBIX PECYPCOB B JOOPOBOJILHOM MEAUIMHCKOM
cTpaxoBaHuu. [103TOMY OYeBH/HA HELENIeCOOOPa3HOCTh BbIJIe-
JICHUSI CTPaxXOBaHUs JKU3HU. bojee paloHaIbHbBIM SIBIISETCS e
00BbeIMHEHNS C TOOPOBOJIBHBIM MEANIIMHCKAM CTPaXOBaHHEM.

CeroliHss B COOTBETCTBUU C MCCIEAOBAHUSIMHU YKPAHHCKOM
(benepaunn obecrnedeHuns, n3aokeHHbIME B CTpaTeruu pas-
BUTHUS CTpaxoBoro psiHka Ha 2011-2020 rr. [9], ocHOBHBIMU
npoOieMaMH CTPaxOBOTO PbIHKA SIBJIAIOTCS: HECOBEPLICHCTBO
3aKOHOJATEIbCTBA B chepe CTpaXxoBaHUs; OTCYTCTBHE CTPATET UK
pa3BuTHs pbiHKa nocie 2010 roga; HU3Kas KOHKYPEHIUs YCIIyT;
HU3KHMH YPOBEHB IIATEKECIIOCOOHOCTH U KallUTaIU3aluy 3Ha4U-
TEJILHOTO KOJINYECTBA CTPAXOBIIUKOB; HU3KUI YPOBEHB 3aIUThI
HMHTEPECOB CTpaxoBaTeleil CO CTOPOHBI PEryisATopa; HEmpo-
3payHOCTb 3HAYUTEIILHOTO YUCIIa CTPAXOBIIUKOB; HEPA3BUTOCTh
OOJIBIIMHCTBA PHIHKOB M, NMPEX/E BCEro, PhIHKA CTPAXOBaHHS
JKM3HH; HU3KMI yPOBEHb KauecTBa MPEIOCTABICHHS CTPAXOBBIX
YCIYT 3HAYUTEIbHBIM KOJIMYECTBOM CTPAXOBIIMKOB; HU3KHM
YPOBEHB CTPAXOBOM KyJIBTYpBI. YKa3aHHbIC YePThI COOTBETCTBYIOT
U cepe rocynapCTBEHHOrO COLMAIBHOIO CTPAXOBAHMS, B TOM
YUCJIE U MEIULIMHCKOTO.

B coorBeTcTBHM cO cT. 25 OCHOB 3aKOHOAATENbCTBA YKpa-
UHBI 00 0011e00513aTeIHHOM FOCYJaPCTBCHHOM COIHAIBHOM
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CTpaxoBaHMH [3] K BUIaM COLIUAIBHBIX YCIIYyT, KOTOPbIE IIOKPbI-
BAIOTCS MEAMIIMHCKUM CTPAXOBAHHUEM, OTHECEHO TOCTATOUYHO
HEeOOJIbIIOE KOJUYECTBO YCIYT, OOJNBIIMHCTBO M3 KOTOPBIX
0XapaKTePU30BaHO B OOINMX YepTax U HE PACKPHIBACT KOH-
KPETHOTO COJIepKaHUs NpenocTasisieMblx yeayr. K tomy xe
4acTh yCIYT MEIUIHCKOTO XapakTepa OTHECEHA K KaTerOpHH
CTpaxoBaHUsA OT HECHACTHOT'O Cﬂy‘laﬂ Ha NpOM3BOJCTBE U IIPO-
(heccroHaNbHOTO 3a00JICBAHUS.

CnenyeT OTMETUTh, YTO HE BCErla MHTEIPALlMOHHBIE IIPO-
[[ECChI, B YaCTHOCTH B cepe puHaHCOBOrO 0obecreyeHus
roCy1apCTBEHHOT0 MEAMLUHCKOTO CTPaxXxOBaHHs, UMEIOT I10-
3UTHUBHbBIC TIOCIEACTBUA. B Hacrosuiee Bpemsi B DOHI COLU-
AJIbHOT'O CTPAaXOBaHUs YKpauHbI BHOCUTCS eluHbII B3HOC [10].
IToxpeiTHE PAcX010B HA MEAMLIMHCKOE CTPAXOBAHHUE OCYILECT-
BJIsIeTCs 3a cueT cpeactB DoHga COUMANBHOTO CTPaXOBAHMUS.
I/ICTO'—[HI/IK l'[OCTyl'lJ'[CHPISl OTUX CPEACTB — C)II/IHCTBCHHblﬁ B3HOC
Ha COLMAIbHOE CTPaxOBaHUE, UMECT OOIUN Oe3aapeCHBIH
XapakTep W HaIlpaBIseTCs Ha MOKPBITUE NeATeIbHOCTH DPOoH-
J1a, 4TO, OIpe/e/ICHHBIM 00pa3oM, HETaTUBHO OTPAXKAETCs Ha
(hUHAHCUPOBAHUH MEIUIIMHCKOTO cTpaxoBaHusi. OUYEBHIHO,
4TO BBIJICIICHUE CPEICTB, MPEAHAa3HAYCHHBIX CYry0o Ha 00e-
criedyeHne o01e00s3aTeIbHOTO0 MEIUIIMHCKOTO CTPaXOBaHMs,
BO3MOJKHO JIMIIB [IPHU YCIOBUH cO3AaHus otaenbHoro Gonyia
MEIUITHHCKOTO CTPAaXOBaHHUs Kak 6a30BO# (MHAHCOBOW OCHOBBI
nesteabHOoCTH Takoro Mona.

BwiBoabl. Havatast meaunuuckas pehopma B YKpanHe
SIBJISACTCS HEOTJIOXKHBIM U HeO6XO}1HMbIM YCJIOBHUEM pa3BUTHA
yKpanHckoro obmecta. OHa HanpaBieHa Ha obecredyeHne
NOTPeOHOCTEH HaCeIEHUS FOCY1apCTBa B 3[paBOOXPAHECHHUH
U MEJULMHCKON MOMOILM Ha eBporeiickoM yposHe. B To
JKe BpeMsl Ha 9TOM IyTH CYLIECTBYIOT OIIpeAeJICHHbIE Opra-
HU3allMOHHO-(GUHaHCOBbIe NpensTcTBUs. CyliecTBYIOMMMA
®Donj 0011e0053aTEIBHOIO FOCYAAPCTBEHHOIO COLUAIBHOTO
CTpaxoBaHHA BKJIIOYACT B Ce65l MHOXE€CTBO Pa3HOIJIaHOBBIX
(GyHKIUI, KOTOPBIE COSAMHEHBI OTHOI LIEIbI0 — 00eCIeUnTh
MaTepHaJIbHYIO MOIACPKKY 3aCTPaXOBAaHHBIM JHUIAM IPH
HACTYIUICHUU CTPAaxOBOTO Cliydasi, YTO OIPaHUYMBACT HX
BO3MOKHOCTH (puHAHCOBOTO camooOecneueHus. Ceroaus
COLMAJIBHO-IKOHOMHUYECKOE IMOJI0KECHHE TOCy1apCcTBa He
no3BojsieT obecrneduTh dIPPEKTUBHBIH MEXaHU3M 31pa-
BOOXPAHEHUS U MEAUIIMHCKOW MOMOIIHM 33 CUET CPEACTB
cymectpytomero ®onna. Ilenecoodpa3Ho coznaHue oT-
neiapHoro 'ocynapcTBeHHOTro (oHIa 0011e0053aTENBHOTO
MEJUIUHCKOTO CTPaXOBaHUs, KOTOPBIH aKKyMYJIHPYeT B cede
UMEHHO Te CPeJICTBA, KOTOpbIe obecnevar QyHKIHH Tocynap-
cTBa M3 00111€0053aTeIbHOTO MEUIUHCKOTO CTPAaXOBaHuUs,
U MPEACTaBAT UHTEPECHI, PCANU3YIOT MpaBa, 00sA3aHHOCTH
N OTBETCTBCHHOCTH rocyz(apCTBa B OTHOILICHHUSAX C ):lpyFI/IMPI
cyObekTaMu B cdepe o0meods3aTebHOT0 MEAHIIMHCKOTO
CTpaxOBaHUs.

DuHaHCOBOW 0CHOBOH AeaTenbHOCTH Takoro ®ounxa nomkHa
CTaTh Ta 4aCcTh €AMHOIO COLUAIBLHOIO B3HOCA, KOTOpask HAalpaB-
JsIeTCsl Ha 00111e00s13aTelIbHOE TOCYIapPCTBEHHOE MEUILIMHCKOES
ctpaxoBanue. OIHAKO, KaK MOKA3bIBAIOT IPUBEICHHBIC BBIIIIC Pe-
3yJIBTaThl HCCIIEA0BAHMS, Ta YACTh €AMHOTO COL[HAILHOTO B3HOCA,
KOTOpasi HalpaBJLIeTCsl Ha 00111e00s13aTeNIbHOE FOCYIaPCTBEHHOE
MEAULMUHCKOE CTpaxOBaHUEC, HE MOXKET CCroaHs O6eCl’l€'~lHTb
HOJIHOE TIOKPBITHE TOCYIapCTBEHHBIX PACX0/I0B Ha obecriedeHne
MOJTHOTO U KaueCTBCHHOTO 00S3aTEIBHOTO MEIUIIMHCKOTO 00-
CJTy’)KUBAHUS HACEJICHHUs YKpauHbl. BBIXOOM U3 TaKO! CII0KHOM
CUTYyallUu MOXKET CTaTb BBIACICHUEC W3 C€IMHOI'0 COLIUAJIBHOI'O
B3HOCA TO¥ €ro YacTH, KOTOpasl HampaBiicHa Ha 00Iieo0s3a-
TEJIBHOC MECANIIUHCKOC CTPaxXOBAHHUE U HOPMATUBHO-IIPABOBOEC U
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OpraHu3alnOHHO-(DUHAHCOBOE 00CCIICUCHHE ETO BBIICICHHUS KaKk
OTJEIBHOTO IIJIaTeka ¢ IIPU3HAKaMHU LIeIeco00pa3sHOCTH, y100-
CTBa BHECCHUSI, OKYIIAaeMOCTH ¥ CaMO€ TJIAaBHOE — 10 MPUHIHITY
CTPOTO LIeJIeBON HAIPABICHHOCTH.

Bwmecte ¢ pasButrHeM 00111e0053aTeILHOIO TOCYIapCTBEH-
HOT'O CTPaxOBaHUs LIeJIeco00pa3HO CTUMYIINPOBATh Pa3BUTHE
J0OPOBOJILHOTO MEMIIMHCKOTO CTpaxoBaHus. Takoe pa3BUTHE
MOXKET NMPOUCXOANTH, B MIEPBYIO O4Yepe/ib, 3a CUET 3auHTEpe-
COBAHHBIX JIMI — Cy6”l;eKTOB npeaoCTaBICHUA MEAUIITUHCKUX
ycayr. [Ipu aToM rocyaapctBo 00s13aHO 00eCIIeUUTh yKa3aHHbIM
nporeccaM HOPMAaTHBHO-IPABOBYIO OCHOBY, NPUHSB 3aKOH
VYkpaunbl «O 100pPOBOTHHOM MEIUIIMHCKOM CTPaxXxOBaHHUM,
periiaMeHTHPYIOMHi CyOBbEKTHBIH COCTaB OTHOIICHHH IO
N0OPOBOJIBHOMY MEIUIMHCKOMY CTPaxoBaHHUIO, NMpaBa H
00513aHHOCTH CTOPOH, 00BEM U CPOKH MEIUIMHCKHX YCIYT,
NPEJOCTABISIEMbIX 3a CYET JAOOPOBOJIBHOTO MEIUIMHCKOTO
CTpaxoBaHUs, OTBETCTBEHHOCTb CTOPOH.

Takum 006pazom, clieyeT NpeIoKUTh OCHOBHBIC HAlpaBlie-
HUS COBEPIICHCTBOBAHUS (PMHAHCOBO-ITPABOBOTO 00CCIICUCHHSI
MEJUIIMHCKOTO CTPaxOBaHHs B YKpanHe: COBEPIICHCTBOBAaHHE
3aKOHOJATENbCTBA B Chepe MEAUIIMHCKOTO CTPAXOBAHUS, B TOM
YHCIIe MMyTeM 3aKOHOAATeIbHON AeTalu3alli U PaCUIUPEHHUS
Kpyra MeJHIHMHCKUX YCIIYT, IPEJOCTaBIsIeMbIX 3a CUeT 00s13a-
TEJIBHOTO IOCYAapCTBEHHOI0 MEIMIMHCKOTO CTPaxoBaHMs, a
TakKe npuHsITHE 3aKoHa YkpauHbl «O 100pOBOJIILHOM Meu-
LIHHCKOM CTPaxOBaHUM»; pa3paboTKa KOMIIJIEKCHOW CTpaTeruu
Pa3BUTHS MEIUITHHCKOTO CTPAaXOBaHHs B YKpanHe Ha OJrKaii-
IIKe TOJIbI; Co3aHue oTaesbHOro MoHIa MEIUIIMHCKOTO CTpa-
XOBaHU l'lyTeM BBIACJIICHUS 10U €AUHCTBCHHOT'O COIITHAJIBHOI'O
B3HOCA, KOTOPBIH HAINpPAaBISIETCsI HA 001e00sI3aTeIbHOE TOCY-
JApCTBEHHOE MEAUIMHCKOE CTPAXOBAHUE C IOCTEHICHHBIM IIpe-
BpAlLlEHUEM 3TOH 10U B OTJEIbHBIN IJIATEXX CTPOTO LIEJIEBOH
HanpaBJICHHOCTHU; TIOBbILICHUE ypOBHﬂ Ka4yeCTBAa MCAUIITMHCKHX
YCIIyT, IPEAOCTABIAEMBIX YUPEKICHUAMU 31PaBOOXPAHEHUS
Bcex popM COOCTBEHHOCTH, [UIsl IOBBIIICHHS YPOBHSI JIOBEPUS K
HUM, B IICPBYIO OYePE/lb, CO CTOPOHBI MOTEHIIMATIbHBIX JOOPO-
BOJIBHBIX CTanOBaTeHefI; ITOBBIIICHHUEC ypOBHﬂ 3alMThI IIpaB
U UHTEPECOB CTanOBaTeHefI, B TOM YHCJIC H HyTeM YETKOTO
3aKOHO/IATEILHOTO NEPEYHCIICHUsI CyObEKTOB OTBETCTBEHHOCTH
3a HEKaYeCTBEHHOE MPEIO0CTaBICHUE MEAMLMHCKUX YCIYT, a
TAKXEC OG’])GMOB U rpaHuI] TaKOﬁ OTBCTCTBCHHOCTH, ITOBBIIIC-
HHE 00LIero YPOBHS CTPAaXOBOW KYJBTYPBHI.
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SUMMARY

FINANCIAL AND LEGAL GUARANTEEING OF MEDI-
CAL INSURANCE IN UKRAINE

IGetmatets O., 2Matviichuk A., '"Korobtsova D., 'Kotlyar A.,
3Telestakova A.

'Kharkiv National University of Internal Affairs, *International
University of Economics and Humanities Academician Stepan
Demianchuk, Rivne, 3 Kyiv National University of Technologies
and Design, Ukraine

The objective of the research is to study the main financial and
legal problems of medical insurance in Ukraine and the search
for the ways of its improvement.

The authors have used general scientific, special and legal
methods in the process of writing the scientific article. Thus, the
system method was used to study medical insurance as a type of
social insurance; the structural — for studying the types of medi-
cal services provided by medical insurance; functional — to es-
tablish the subject of compensation for damage according to the
results of insurance claims and to reveal its powers; comparative
and legal — for the analysis of international and national theories
that define the basis for organizing medical insurance and the
sources of funding medical services.

The authors of the article have focused on the fact that
nowadays the socio-economic state of the state does not al-
low for providing an effective mechanism for the protection
of health and medical care to the population at the expense
of the funds of the existing Fund of Compulsory State Social
Insurance. It has been indicated that the increase in funding
for medical services and their quality within the health care is
possible through the development of both voluntary and com-
pulsory medical insurance by creating a special fund. The au-
thors have offered to create a separate Health Insurance Fund
by allocating a share of the total social contribution, which
is directed to the obligatory state health insurance with the
gradual transformation of this part into a separate payment of
exceptionally the goal.

Keywords: social insurance, medical insurance, financial and
legal provision, social contribution, funding of health care.
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PE3IOME

OHUHAHCOBO-ITPABOBOE OBECIIEYEHUE MEJUIIMHCKOI'O CTPAXOBAHUS B YKPAUHE

Termanens O.I1., 2MarBuiiuyk A.B., 'Kopoduosa /I.B. 'Korasip A.A., *TesiecrakoBa A.A.

! Xapvrosckuil HAYUOHANLHBII YHUBEPCUMEM 6HYMPEHHUX Oel, *MencOyHapoOHblll IKOHOMUKO-2YMAHUMAPHBLIL YHUSEPCUMen
um. axao. C. Jemvanuyka,; *Kuesckuil HayuoHanbHblil yHueepcumem mexuoio2uil u ousaina, Yxkpauna

Lenbro mccne[OBaHUS SBISIETCS H3yUSHHE OCHOBHBIX (DHHAH-
COBO-TIPABOBBIX MMPOOJIEM MEUITHHCKOTO CTPAXOBAHHS B YKpanHe
U TTONCK ITyTeH ero COBEpPIICHCTBOBAHNSI.

B mporecce HanmcaHus HAYYHOH CTATbH HCIIOJIB30BAIUChH
oO0IIeHaydHbIe W CIEIHATbHO-TIPABOBBIE METOJBI: CHCTEMHBIN
METO]T - TS HCCIIE0BAHNS MEUITMHCKOTO CTPAXOBAaHMS KaK BH/IA
COIMAEHOTO CTPAXOBAHMUS; CTPYKTYPHBIH — JUIST HCCIIETOBAHHS
BUJIOB MEAUIMHCKHX YCIYT, IPETyCMOTPEHHBIX METUIINHCKIM
CTpaxoBaHHeM; (PyHKIIMOHAIBHBIH — IS YCTAaHOBICHUS CyOb-
€KTa BO3MeIIeHHNs ymiepba Mo pe3yabTaTaM CTPaxXoBBIX CIydacB
U PacKpPBITUSI €r0 MOJHOMOYHI; CPaBHUTEIBHO-TIPABOBON — JUTS
aHanm3a 3apy0eKHBIX 1 HAIHOHAIBHBIX TEOPHH, OTIPEISIISIONINX
OCHOBBI OpPTaHH3AIMN MEIUIUHCKOTO CTPAXOBAHHS U HCTOYHUKH
(MHAHCHPOBAHUS MEAUIIMHCKHX YCIIYT.

B crarbe yka3piBaeTcs, 4TO Ha CETOHSIIHII ISHb COLHATbHO-
SKOHOMHUECKOE COCTOSTHHE TOCYJapcTBa He MO3BOJISIET obecrre-
9nTH YO HEKTHBHBIN MEXaHH3M OXPAHBI 3J0POBbsI X MEIUITHHCKOH
TIOMOIIIY HACEJICHHUIO 3a CUET CPENCTB cymecTByiomero Ponga
00111e00513aTeILHOTO TOCYAAPCTBEHHOTO COI[HAIEHOTO CTPAaXoBa-
HUSL. YKa3aHO, 4TO yBeNINUeHNE (PUHAHCHPOBAHNS MEAUIIMHCKHX
YCIIYT U TOBBIIICHNE HX KaYeCTBA BO3MOXKHO 3a CUET Pa3BHTHS
Kak I0OPOBOJIIBHOTO, TaK M 00S3aTEIFHOTO METUIIMHCKOTO CTpa-
XOBaHMS ITyTeM CO3/IaHMS crenuaibHoro ¢ouna. Ilpenmokeno
co3zanue oTAensHoro GoHIa MeIMIIMHCKOTO CTPAXOBAHHMS ITyTEM
BBIJICTICHHS JIONU U3 00IIETO COIMANIBHOTO B3HOCA, KOTOPEIH Ha-
TIpaBISIETCs Ha 001e00s3aTelIbHOE TOCYJapCTBEHHOE MEINIIHH-
CKO€ CTPaxOBaHHE C TOCTETICHHBIM IIPEBPAIICHIEM 3TOH JYacTH B
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YKPEIIVIEHUE JOI'OBOPHBIX HAYAJI B IPABOOTHOIEHUAX MEXIY NAIIMEHTOM
N JIEYEBHBIM 3ABEJEHHUEM ITPU PEOOPMUPOBAHNUN CUCTEMBI 3IPABOOXPAHEHUSA B YKPAUHE

'Tepemenxnii B.!., 2My3bruyk A.H., ’Caamanosa E.FO., ’Kasnaueesa [1.B., *Kubiur C.B.

Teprononbckuil HAYUOHANLHBIL IKOHOMUYECKULL yHUGepCUumem, *XapbKo8CKull HAYUOHATbHIL YHUBEPCUMEN GHYMPEHHUX Oel;
3Pogenckuii uncmumym Kuesckoeo ynusepcumema npasa Hayuonanwsnoil akademuu Hayx Yrpaunol

C 1 stuBaps 2018 roma B YkparHe cTapToBaia HOBasi MEANIIMHCKAS
pedopma. Pazpabotansl HOBbIE 3aKOHOTIPOEKTHI X BHECEHBI H3Me-
HEHMS B ISHCTBYIOIIEE 3aKOHOATENNBCTBO. KITFoueBbIM MOMEHTOM
pedopMbl chephl 3MpaBoOXpaHEHNS CTANIO 3aKTIOUEHNUE JICKIIapaIiii
C BpPauOM Ha OKa3aHUE MEPBUYHON MEIUIMHCKON MOMOILH, YEro
paHee B YKpanHe He IPaKTHKOBAJIOCh M UTO yKa3bIBaeT Ha aKTyallb-
HOCTb T€MBI HCCIIEI0BAHMS. TakuM 00pa3oM, 3aKOHOAATENh MOTIBI-
Tascsl BHEAPUTH OPTaHU3AIMOHHO-TPABOBBIE CIIOCOOBI YTy IIICHNS
(YHKIIMOHUPOBAHUST MEAUIIMHCKUX PAOOTHUKOB, MOBBIIICHUS
3(pheKTUBHOCTH M Pa3BUTHS PHIHKA MEAUIIMHCKHIX YCIIYT, @ TaKKe
TapaHTUPOBAHUS 3AIUTHI TIPaB MAIlEHTOB.

Lenbro nccnenBoanus SBIAETCS U3yUYEeHNE OCHOBHBIX TEOpe-
TUKO-NPAKTHUECKUX MPOOIEM, BOSHUKIINX NP BBEICHHUHN JIOTO-
BOPHOTO PETYINPOBAHNS TPABOOTHOMIEHNH MEK/Ty MAIHEHTOM H
neqeOHBIM 3aBEJICHIEM, UTO CBS3aHO C POBEJCHHEM B YKpanHe
pe(opMBI CHCTEMBI 3APaBOOXPAHEHHSI.

MarepuaJj u metojsl. B mrone-centsiope 2017 . meTomgom dop-
MaJIM30BaHHOTO MHTEPBBIO onpoimeHo 1200 genosek ot 18 set
n crapme. Kpome Toro, Ha 0CHOBE aHaJIN3a HALIMOHAIBHOTO 3a-
KOHOJIATEeIbCTBA, METUIIMHCKON MyOINIMCTHKY, aHATUTHYECKIX
MaTepHaoB, CIIPABOYHBIX M3AAHUN U METUIMHCKOH MPAKTHKH
N3y4eHbI IPUIMHBL, IPETATCTBYIONIHE AaTbHEHIIEMY Pa3BUTHIO
JIOTOBOPHBIX HaJasl MKy MallHEHTOM, JIEIeOHBIM 3aBEICHUEM
1 BPadoM, OKa3bIBAIOIINM MEPBUIHYIO MEAUIIMHCKYIO MTOMOIIb,
B YaCTHOCTH, a TAK)KE BBIIBICHBI OPraHU3AI[OHHO-TIPABOBHIC
po06IEMBI, KOTOPbIE HEOOXOAMMO PENHTE. VCob3yeMslii cpas-
HUTEIBHO-TIPABOBOM METO] TTIO3BOJINI BBISIBUTH HECOBEPILIEHCTBO
JEHCTBYIOIIETO 3aKOHOAATENbCTBA YKPAUHBI MPU 3aKIIOUCHUH
JIeKIapaly O BIOOpE Bpaya, OKA3hIBAIONIETO MEPBUYHYIO Me-
JUIUHCKYIO TTOMOIIb, a TaKKe MPOaHATN3NPOBATH MPOIECCH
pedopmupoBanusa chepsl 3ApaBOOXpaHCHUS B 3apyOeKHBIX
CTpaHax M C/AeNaTh BBIBOJ O HEOOXOAMMOCTH HCHOJIb30BAHHS
TIO3UTUBHOTO OMbITa BennkoOpuTtanum.

Pe3yabTarsl u UX 00cy:xkaeHHe. Pe3ynbraTsl HcCIeq0BAHMS
ToKa3ay, 4To 82% ONpPOUIEHHBIX YKPAHHIEB BBICKA3AIH MHE-
HHUE, 9TO OTEUECTBEHHAs] MEIWIMHA B YKpanHe He (DyHKIHO-
HHUPYET JODKHBIM 00pa3oM M HYXJAeTcsl B peOpMHUPOBAHHN.
B ycnoBusx mpoBoaumMoii pehopMbl, HanOOIIbIIee KOTMYECTBO
OTIPOIIEHHBIX — 88% MoAepKanu MOIOKEHHE O TOM, 9TO KaxK-
JIBIH JIOJDKEH CaMOCTOSITENTbHO BEIOMPATh ceMeiHoro Bpaya, 87%
TIOAZIepIKalTi UACI0 OILIAThl TOCYAAPCTBOM IEPBOM MOMOIIHU U
yCIyT ceMeiHoro Bpaya, 76% yka3aan Ha HEOOXOAMMOCTh YeT-
KOTO pacdeTa 3a KXy MEAUIIMHCKYIO YCIyTy, 71% BbIpasumn
MHEHHE O HEOOXOIMMOCTH co3iaHus HanmoHanbsHOU Ciry:KObI
370pOBbs, 68% - OTPUIIATENHHO OTHECTHCH K TOMY PEIICHUIO,
YTO 3apIuiaTa Bpadeil Jo/KHA 3aBUCETh OT KOJTMYECTBA MAIMEHTOB
[2]. Pe3ynbTate! ompoca mpeacTaBlIeHb! HA PHUC.

Kpome Toro, meromom (hopmMaan30BaHHOTO HHTEPBBIO OMPO-
meHo 1200 uenosek. ITo ero pesymsraram 36% OMPOIIEHHBIX
YKPAMHIIEB YKa3aJlH, 4TO yKe 3aKITIOUHIIN I0TOBOPA C CEMEHHBIMH
Bpauamu, a 63% He 3aHUMaNNCh 3THM BompocoM [5]. Takue mo-
Ka3arean 00OCHOBBIBAIOTCS TEM, UTO HE BCE YKPAHHIIBI 10 KOHIA
MPOoNH(OPMHUPOBAHBI O CYTH IPOBEICHHS CaMOi pehopMBbl, a U3-3a
TEXHHYECKUX TPOONIEM C AMEKTPOHHBIMU PEECTPAMH MPOLECC YC-
noxumIcs. KpoMe Toro, B HOBOM 3aKOHOATENBCTBE CYIIECTBYIOT
TPOOENTBI U KOJUIU3HH, KOTOPbIEe HE MO3BONISIOT MAaKCHMAIIBHO (-

(hEKTMBHO yperyanpoBaTh BO3HUKAIOIINE OTHOIICHUSL.
© GMN

)
=]

b
:

Puc. P€3yﬂbmambl onpoca Hacelenus

Kak n3BecTHO, CTApT MEIUIIMHCKOM pedopMme J1a NOAMUCaH-
ueiii [Ipesnnentom Yipaunst 28.12.2017 3axon Ykpaunsr «O
TOCY/IapCTBEHHBIX (PMHAHCOBBIX TAPAHTHUAX MPEI0CTaBICHHS
MEJUIMHCKNX YCIIyT M JIEKapCTBEHHBIX CPEJCTBY», B KOTOPOM
00CyX/1aeTCsl BOIIPOC O MPaBE M BO3ZMOKHOCTH Ka)JIOTO Ta-
IIIEHTa CAMOCTOSITEIbHO, COTTIACHO CBOEMY JKEJIaHMIO, He3a-
BHCHMO OT MECTa MPOKMBAHHS ¥ PETUCTPAIMH BEIOPATh Bpada
MEPBUYHOTO 3BCHA MEIUIIMHCKON MTOMOIIH (CEMEHHOTO Bpaya,
TEpamneBTa, Neauarpa) B JI000M yUpeKACHUH 31paBOOXPAHEHUS
Ha TEPPUTOPHUN YKPAHHBI, 3aKITI0YNB C HIM COOTBETCTBYIOILYIO
Jexnapanuro [7].

B Ilpuxaze Munucrepctsa 3npaBooxpanenus ot 19.03.2018
Ne 503 «O6 ytBepxaenun [lopsaka BeIOOpa Bpada, KOTOPBIH
MPEIOCTABMIACT MEPBUUHYIO MEIUIIMHCKYIO TTOMOIIb, U (hOPMBI
JEKIIapaIiy 0 BBIOOpE Bpada» yKa3aHo, YTO KX IbIH FpaXkTaHUH
'YKpanHBI HOJIHCHIBAET C BPAUOM JCKIAPAIHIO, TPUKA30M OIIpe-
neneHa ee ¢popma u nponenypa nogaqn [§]. CrnemosarensHo, B
‘YkpanHe nosiBUIICS HOBBIN IPABOBOM MHCTPYMEHT — Jlexnapanus,
MOCPEICTBOM KOTOPOH (hakTHUECKH 0POPMIISIOTCS JOTOBOPHBIE
OTHOIIEHUSI MEXIy MAI[IEHTOM U BPAuOM 10 OKa3aHHUIO TTOCIE-
HUM MEIUINHCKUX YCITYT.

Heo0xonuMo OTMETHTB, YTO B JIaHHOH CTaTbe TEPMHUH «JIe-
KJIapamys» paccMaTPUBAETCs HE KaK JIOKYMEHT, a KaKk J0TOBOP
U ropuandeckuil $hakt. XoTa B CIOBapsX JeKIapanus 0OBIYHO
TOJIKyeTCsl KaK JOKYMEHT, OQUIIMANbHOE 3asBIEHHE, TPOBO3-
TalIaollee OCHOBHBIE MPUHIUIBI BHEIIHEH W BHYTPEHHEH
MOJIUTUKY TOCYAAPCTBA MITH MIPOTPAMMHBIE MONOKEHNS TTapTHHA
u opranuzanmii [1, c. 679].

ABTOpBI CUUTAIOT, HE COBCEM YMECTHBIM U IOPHIMUYECKH Tpa-
MOTHBIM HCHOIB30BaHUE MOHITHUS «JIEKIapanus» B KOHTEKCTE
JAHHBIX MPaBOOTHOLIEHHUHU. [IpaBunbHBIM OBITO OBI 3aKITIOYATDH
JloroBop Mexkay cyObeKTaMH BO3HMKAIOMIMX IMPAaBOOTHOIIE-
HUH B yKa3aHHOU cdepe, CyTh KOTOPOrO HpeiaraeM H3y4nuTh
JIeTabHEN.

3aKkoHOJATeNb NMpeAIaraeT THIOBYIO Gopmy Jlexmapamun (ee
oOpaser ormyOnuKoBaH Ha opunmraibHoM caiite MO3 Ykpaunsr),
KOTOpast JOJKHA OBITH MOAIIICAHA MEK/Ty BPAYOM H TAIIUEHTOM,
YTO OTPAHMYMBAET MAIMEHTA B COITIACOBAHNH OTIPE/ICIIEHHBIX JI0-
MOJTHUTENBHBIX YCIOBHH, YTO YKa3bIBAaeT Ha TO, YTO HA MEPBOM
JKe dTane MEAMLIUHCKONH pedOopMbl HE YUTEHBI MPOOIEMBI pea-
JM3aIMM Ha TMPAKTUKE OTACNBHBIX MoJokeHui Jlekmapamuu u
HE MPEUI0KEH BO3MOXKHBIN JIOTOBOPHBIN ITyTh UX Pa3peIICHUs.

CocrapieHne J0roBOPOB MAIEHTOB C BPAuOM, OKa3bIBAIOIINM
MEePBUYHYIO MEAUIIMHCKYIO TOMOIIb, UMEET KaK MO3UTHBHBIE, TAK
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Y HEeraTHBHBIE CTOPOHBI. [IIIr0caMu Takol NpaKTUKHY TPEKIE BCETO
SIBJISICTCS] BO3MOYKHOCTD KayK/IOTO IPayKIaHUHA CAMOCTOSATEIBHO
OIIPENEIIUTCS C BBIOOPOM Bpaya. YKa3aHHBIN JOrOBOP BBICTYNACT
l"apaHTHei’I 3alllMThI IIPaB NallMEHTAa 1 Bpaya B ClIy4ac COBEPILICHUA
IpaBOHAPYUIEHUs KEM-TH00 U3 HUX.

OpnHaKo ¢ Apyroii CTOPOHBI €CTh PUCK HAITMYMS HEJOCTATOUHOM
KBaTM(UKALMH Y IPAKTHKYIOIIET0 Bpaya. XOTs HOBBIM HPHHIIUII,
3aKpeIuIeHHbIH MuHICTEpCTBOM 31paBOOXpaHEHHUS, «Ky/la alu-
€HT — Ty/la U JICHbI'W» OyJIeT CTUMY/IHPOBATh MEAULIMHCKUX PaboT-
HUKOB K YJIYUIICHUIO Ka4€CTBaA NPEAOCTABIISICMbBIX UMU YCIIYT, a
IIPpaKTHUKa 3aKJIIOUCHUS JOIOBOPOB MEXK Y BpauoOM U ITallUCHTOM
CTAaHET CPEACTBOM KOHTPOJISA 32 HUMHU, I NPEAYHPEKIACHUA
CllydaeB HEHAUIeKAI[Er0 MX OKa3aHUs HEOOXOIUMO, 4TOOBI
CPOK JCHCTBHUS JOTOBOPA ObLIT HEMTPOIOIKUTEILHBIM (HEOObIIIE
rojia), 4To MO3BOJMT HEPE3aKIIOuUTh JIOTOBOP C IpyruMm Oosee
KBTI (DUIIMPOBAHHBIM BPAuOM.

Hapsny ¢ BBeneHreM JOroBOpHOTO PeryaupoBaHus IpaBo-
OTHOILICHUH MEX/y BPAauOM U MALIEHTOM CUHUTAEM LIeJIeCO0-
Opa3HBIM TAK)KE COCTABIIATH JOTOBOP C KXKABIM MEIULIMHCKUM
pabGOTHUKOM, KOTOPBIH MPea0CTaBIsET MEAUIMHCKYIO YCIYTY,
HarpuMep ¢ MEJICECTPOii, KOTopasi OpraHu3yeT yXox 3a 00Jb-
HBIM Ha JIOMY.

HpaBOOTHOLI_IeHI/Iﬂ C Bpa4oM, OKa3bIBAIOLIUM IIEPBUYHYIO MEIU-
[IMHCKYIO OMOIIb, 0(OPMIISIIOTCS B Chepe rpaskIaHCKOro Ipasa,
4TO, COOTBETCTBEHHO, JOJKHO OINPEICISTHCS ClIeHNaIbHBIMU
Hopmamu ['paxnanckoro konekca (I'K) Ykpaunst [10].

Cornacho c1. 626 'K Ykpaunsl, oroBop — 3T0 COIIAIICHUE
JIBYX WM 0oJiee CTOPOH, HAlpaBJICHHOE HAa YCTAHOBICHHUE, U3-
MEHEHHE WJIM IPEKpallleHHue TPaKIaHCKUX TIPaB 1 00S3aHHOCTE.
)IOFOBO]Z) C MEAUIUHCKUM YUYPECKACHUEM O MIPEAOCTABICHUN
MEMLUHCKUX YCIyT UMeeT OoJiee MIMPOKHUH CHEKTp, HEeXeln
JIOrOBOP € BPavyoM, OKa3bIBAIOLIUM MEPBUYHYIO MEIULIMHCKYIO
HOMOII[b, 0COOCHHOCTH KOTOPOTO CIIEAYET PACCMOTPETh.

B ioroBope ¢ BpauoM, OKa3bIBAIOLIMM ITIEPBUIHYIO MEUIIUHCKYTO
HIOMOIIb, AKLIEHT JIeJIaeTCsl Ha 3aIuuTe npas narpenta. O6 3ToM ke
ykazaHo u B Directive 2011/24/EU on patients’ rightsin cross-border
healthcare sets out the conditions, npunsiToii 9 mapra 2011 roma.
[onoxxenus J{upeKkTHBBI HANpaBICHBI HA 00CCIEUCHUE KaXIOMY
HalMEHTy BO3MOKHOCTB JJOCTYIIa K 6€30I1aCHOMY 1 KQ4E€CTBEHHOMY
TpaHCIPaHUYHOMY 3[paBOOXpaHeHHIo [12, c. 4].

1 crarbeit 638 I'K YkpanHbl npeaycMaTpuBaeTcs, 4To cylie-
CTBEHHBIMHU SIBJISIIOTCS YCJIOBUS O IPEAMETE A0roBopa, orpeae-
JICHHBIC 3aKOHOM KaK CYLIECTBCHHBIC WJIU HeO6XOZ[I/IMbIe IS
JIOrOBOPOB JIAHHOTO BU/Ia, & TAKXKE BCE TE YCIIOBHUSI, OTHOCUTEIIBHO
KOTOPBIX T10 3asBJICHHIO XOTs ObI OJIHOM U3 CTOPOH JIOJKHO OBITh
JIOCTHTHYTO COIVIAIICHHUE.

IIpenxmerom n0roBopa ¢ BpadoM, OKa3bIBAIOIINM MEPBHYHYIO
MEIULMHCKYIO IIOMOILb, TOJKHBI OBITh KA4eCTBO MIPEI0CTaBIIsC-
MOH yCJIyTH, CTPOK JIeHCTBUS JOrOBOpa, CIICLIUAIbHbIC YCIOBUS,
KOTOPbIE OTOBAPUBATHC MEXKAY BpauOM U IALITUECHTOM. l'[pe;we—
TOM JIOTOBOpA JIOJKHBI SIBIISITHCSI ISHCTBHSI Bpaya, HaIpaBJICH-
HBIC Ha NPEAOCTABICHUE MEAUIIMHCKUX YCIIYT. CHCL[I/laJ'leblMI/I
YCJIOBUSAMH, HANIPUMEP, MOXKET 6I)IT]> corjlacue InamnueHTa Ha
MEIMIMHCKOE BMEIIATEIbCTBO JIN00 YCIOBUS O BpaueOHOM Taii-
He. OOBEKTOM JI0roBOpa BBICTYNACT HEUMYILECTBEHHOE Oyiaro
YeJIoBeKa — JKU3Hb U 310poBbe. CyObeKTaMu SBIIAIOTCS Bpad U
IMalUEHT WM €10 MPEACTAaBUTE]Ib, UX IIpaBa U 00513aHHOCTH CO-
CTaBJISIOT COJICPIKAHUE ITOTO JIOTOBOPA.

J:[OFOBOp SIBJISIETCS IBYCTOPOHHUM, TaK KaK IOAINMUCBIBACTCSA
JBYMs1 CTOpOHaMu, U KOHCeHCyaHbeIﬁ, ITOCKOJIBKY CUHUTAETCsA
JIEUCTBYIOIUM C MOMEHTA COIVIACOBAHMUS BCEX CYIIECTBEHHBIX
ycioBuil. HeoOxoanmo ykas3aTh Ha GeCIUIaTHOCTb Takoro BHIa
JIOTOBOPA, YTO SIBJSIETCSI OCOOCHHOCTBIO ATOTO JOTOBOPA, TAK

156

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

KaK rocylapCcTBO rapaHTHUPYET, YTO 32 KXKIOTO MalneHTa oyaer
BO3MEIIICHA OIlIaTa U3 rocOoKeTa.

B camom oroBope He0OX0MMO 3a(hUKCHPOBATH BOBMOXKHOCTD
y4acTusi TpeThel CTOPOHBI - CTPAXOBIIKKA, TUO0 NPeCTaBUTEs,
KOTOPBIH COINIACHO HOBOMY 3aKOHOJATEIbCTBY B IIPaBe JaBaTh
comacue Ha IIOCMEPTHOE IOHOPCTBO.

B Ilpuxase Munucrepcrsa 3apaBooxpaneHust ot 19 mapra
2018 Ne 503 nepeuuciisitoTes Ipapa naueHTa Ha BIOOp, 3aMeHy
WM OTKa3 oT Bpaya. Ho Takast monuTnka He CriocoOCTBYeT yKpe-
IUICHUIO B3aMMOOTHOIICHUH C FOPUANYECKOM 1 3TUUECKOI ToUek
3PpEHUS, TIOCKOJIBKY OTCYTCTBYIOT I'apaHTHH TOI'0, 4YTO Bpady CMO-
JKET OCYIIECTBUTD MOJHOE ¥ HEOOXOIMMOE JICUCHHE TTAL[EHTa, &
0TKa3 MOCIIeTHEro He MOBJIMIET Ha penyTaluio Bpada. [Toatomy
CIIEyeT 3aKPEITHTh 3alIpeT Ha PACTOPIKEHHE MAIUEHTOM J0T0BOPa
B OZIHOCTOPOHHEM ITOPSIIKE U COCTABIICHUE €r0 C IPYTHM BPadoM
JI0 HCTEUCHUsSI CPOKA ero ACHCTBHS 1 63 yBaXKUTEIILHOW MPUYH-
Hbl. Taxoe 1osIoXKeHre O3BOJIUT Bpady COBEPILINTH HEOOXOIHMMOe
JIeYeHHe, a MAIMeHTy OTKPBITO OOIIAThCS CO CBOMM BPavioM H
COBMECTHO NPUHUMaTh perenus. [Ipu 060101HOM cornacuu 10-
TOBOP MOXKET 6]>1Tb ABTOMATUYE€CKU IIPOJIOHTUPOBAH.

B pamkax paccMaTpuBaeMoro J0roBopa HEOOXOAMMO yKa-
3aTh corlacue (WM Hecorjiacue) MaluyMeHTa Ha MEIULMHCKOE
BMEIIATENILCTBO, TAK KaK 3TO 0OECIeurBaeT MPaBo Ha JUYHYIO
(U3HYIECKYI0 HEIPHUKOCHOBEHHOCTD YEJIOBEKa.

B pesynbrare Hanuums yKa3aHHBIX JIBYyX TpeOOBaHMH, BO3HUK-
HIUEe MpPpaBOOTHOLICHUA 6y}1yT COOTBETCTBOBATb HOPMaM 3aKOHa,
MO3TOMY B 9TOM CJIy4ae MOXKHO CY/IUTh O PEIbHBIX 00SI3aHHOCTSIX
U QuyHapHON OTBETCTBEHHOCTH.

B . 3 4. 1 ct. 3 I'K Ykpaussl 3aKperuieH oauH U3 NPUHIUIIOB
IpaXkJIaHCKOTI0 I0r0Bopa — cBoboza rorosopa. K Tomy e corac-
HO 4. 2 cT. 284 'K Vkpaunsi u u. 1 c1. 38 OCHOB 3aKOHOIATENIBCTBA
00 oxpaHe 310pOBbsI (HU3HUUCCKOE JHIO (MAIIMEHT), JOCTHUTIIee
14 ner u obparuBIIIeeCs 3a IPEIOCTABICHUEM €My MEHIIMHCKON
MOMOIIIH, UMECT MPaBO Ha CBOOOHBIN BHIOOP Bpaya M METOIOB
JICYEHHA B COOTBETCTBUM C €ro0 PEKOMECHIAALUAMU. O BO3MOXK-
HOCTH peajin30BaTh MALHEHTY ero IIPaBo Ha BIOOP Bpaua TaKkxkKe
obcyxaaercs B 4. 3 ¢1. 9 3axona Ykpaunsl «O rocyapcTBeHHBIX
(DMHAHCOBBIX rAPAHTHUSIX MEAULIMHCKOTO 00CITY)KUBaHHsI HAaCcelIe-
HusD». [Ipu 5TOM 1paBo Ha BBHIOOP Bpaya SIBIISIETCSI JIMUHBIM He-
MMYIIECTBEHHBIM IPaBOM (pHU3UUECKOr0 JIHIA, OT KOTOPOTO JIHI0
HE MOXKET OTKa3aThCsl M KOTOPOTO OHO HE MOXKET OBITh JIMIIEHO
(4. 3 ct. 269 T'K Vkpaussi). [TosTomy B 10roBOpe HEOOXOIHMMO
MIPENYCMOTPETD IMOJIOKEHHUS, JAOIIKEe ITPaBO MAlMEHTy Ha €ro
pacTopiKeHHe, B CIIy4asix, Korja AaibHekiiee 1elicTBIe J0roBopa
HAaHOCHT BPEJl 3/I0POBBIO M HHTEPECaM MallMeHTa, CKa3bIBasCh Ha
Ka4e€CTBEC I10JIy4a€MbIX UM YCIIYT.

[IpaBooTHOLIEHNS MEX Ly BpadOM U MAllUEHTOM UMEIOT CBOU
ocobeHHocTH. [Ipekae BCero OHM BO3ZHHUKAIOT IOCJE MOANHU-
CaHusg MEXAY HHUMU J0roBopa, YCJIOBUS KOTOPOIO SBJIAIOTCA
00s13aTeNbHBIMU JUIsl 00eHX CTOPOH, KaK M COIlIache MalleHTa
Ha JajbHeie neiicTBUs Bpaya. B cBOIO odyepens, Bpaun 00s-
3aHbI OCYIIECTBIISITH JICUCHHE, COOTBETCTBYIOIIEE CIICI[HATbHBIM
CTaHJzapTam, 1 B Cilydae He0OXOAMMOCTH HAIIPABISITH OOJIBHOTO
K HY)KHOMY CIICIIHAJIHCTY.

Ecnu Yy nalueHTa HET NPEICTABUTEIS, B TAKUX CiTy4asiX B 1OTOBO-
pe HEoOXOMMO TIPEIOCTABUTH BO3MOKHOCTB Bpady IPEJICTABIISTh
HUHTEPECHI CBOCTO IalMEHTa MPU MOCICAYIOUEM MEAUIUHCKOM
obciyxuBanuu. CuntaeM HEOOXOIMMBIM BHECTH M3MEHEHHS B
3akon YkpauHbl « OCHOBBI 3aKOHOIATENIBCTBA YKPAUHbI 00 OXpaHe
370POBBsD», O TOM UTO «ECJIM MAMSHT HAXOAUTCsl O3 CO3HAHMS, a
MEIUIUHCKOE BMEIIATEIICTBO EMY SIBHO HCOGXOZ[I/IMO, TO IIpU Ha-
JINYMH B IOTOBOPE COOTBETCTBYIOLIIMX ITOJTHOMOYHH COITIACHE MOYKET
JIaTh Bpay, OKa3bIBAIOILHI IEPBUYHYIO MEIULIMHCKYO TOMOLIB [6].
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VunTbiBas 0COOCHHOCTH JIOrOBOPA, MPOLIECC €ro MOMHCAHHs
JOJDKECH OCHOBBIBATHCSA Ha OIPEACIICHHBIX IPUHIMIIAX. Hpe)Kzle
BCET0 3TO IIPUHIMI cBOOOB! 1oroBopa. [lanueHT camocTosTensHO
JI0OPOBOJILHO JIaeT COIIacKe Ha MEAMLIMHCKOE BMEILIATEIILCTBO, ECITH
TOro TpeOyeT JIeYeHHe M CaMOCTOSITENILHO OCYIIECTBIISET BHIOOP
Bpaya. Tarxke 00s13aTeIbHBIMU SIBJISFOTCS TPUHIHITBI TOOPOCOBECT-
HOCTH U MH(POPMATHBHOCTH. Bpad 00s13aH 0OBSCHUTD M TOHECTH
JI0 MaLKMEHTa BCIO MH(POPMALIMIO, KACAIOLIYIOCsS ero JuarHosa u
BO3MO)KHOTO PHCKa MEIMIIMHCKOTO BMEIIATEIbCTRA.

JleiicTBust [orosopa MOryT npekpamarbes: (1) mo B3auMHo-
My COIVIaCHIO NAllMEHTa U Bpaua; (2) B pe3yJabraTe OKOHYAHUS
CPOKOB €ro JieicTBus; (3) CMEPTH OIHOM U3 CTOPOH; (4) B CBSA3U
C HCBBITNIOJIHEHUEM WJIM HEHANJICKAIIUM BBITIOJIHEHUEM CTOPO-
HAMH WJIN OJTHOM M3 CTOPOH CBOMX 00si3aHHOCTEH; (5) 10 MHOU
YBaXKUTENNbHOM NPHYKHE.

B 3akone Ykpauns! «O MexIyHapoIHOM YacTHOM IIPaBe» He
YKa3bIBA€TCA Ha IIPAaBOOTHOLICHHUS IMAllUEHTA U Bpa4da, XOTs, BO
BpPEMEHA SMUIPALIMY, HAJIMYUSI TAKOH HOPMBI FAPaHTUPOBAIIO ObI
MHOCTpPAaHIIaM, KOTOPbIE BPEMEHHO MPOKUBAIOT HA TEPPUTOPUH
'YKpauHsl, IpaBo Ha CEMEHHOIO Bpaya 1 Ha YCJIOBUSX B3aUMHOCTH
OCYLIECTBILSITh TAKyIO XKe MPAKTHKY 3apyOeKoM yKpauHuam [9].

C 1enbIo yITyUIlIeHHUs IPABOBOTO PErYJIMPOBAHUS U OCYIIECT-
BJICHUSI €JMHOM MEAUIIMHCKON IPAKTUKU CIEAyeT pacCMOTPETh
pedbopmupoBanue chepbl 31paBOOXPAHCHHS B IPYTHX CTPAHAX.
[Ipennaraem paccMOTpeTh HEKOTOPBIEC U3 HUX.

Bup 1 crioco6 npoBoanMbIx ped)opM 3aBUCHT OT BHYTPEHHEH
HOJIUTHKH FOCYAapcTBa. B 0HUX — 3aKOHOAATENH MIPELyCcMaTpH-
BAIOT LIEHTPAIN30BAaHHOE PETYIUPOBAHKE, B APYTUX — PYKOBO/I-
CTBYIOTCA AUCIIO3UTUBHBIMU METOAaMM.

B eBpormeiickux cTpaHax 3a MOCIEIHHME JBaJaLATh JET B
cdepe 31paBoOXpaHEHHUs IPOBEACHO MHOXKECTBO peOpM, CyTh
KOTOPBIX 3aKJII0Yalach B CO3JaHUHU YCIOBUI MaKCHUMaJbHOM
JAOCTYINHOCTH Ka)XJA0ro 4€JIOBEKa K MCAULMHCKHUM YCIIyram
U B (DMHAHCOBBIX U SKOHOMHYCCKHX H3MCHEHHUSAX B cdepe
3apaBooxpanenus [3, ¢. 37].

Hanpumep, cucrema 3apaBooxpanenus [epMaHun crajia camo-
yIpaBIsieMo Gnarozapst cucTeMe 00s3aTeIbHOTO CTPAXOBaHUsI U
IPaMOTHOMY OpTraHM3aLIMIOHHOMY IIOJIXO/Ty CO CTOPOHBI TOCYIapCTBa.
Cnenyer otMeTuTh, 4to B 2002 romy B MOJIOKCHUSIX TPaXKIaHCKO-
ro mnpasa FepMaHIdPI IIPOU30LLIN UBMECHCHHSA, B PE3YJILTATE YE€TO
6bIJ'[a TOBBIIIEHA OTBETCTBEHHOCTD 3a HEUCIIOJIHEHUE JIOTOBOPHBIX
00513aTeNIbCTB M HEUCIIOHEHHE BPAadOM CBOUX OOSI3aTENIbCTB HE
ocTaBayioch Oe3HaKa3aHHbIM [13].

BecbMma UHTEPECHO MHEHHUEC aBCTpaHPIﬁCKHX YY€HBIX OT-
HOCHUTEJIIbHO MEIULMHCKUX OIOBOPOB, KOTOPBIE YTBEPHKIALOT,
YTO TUIHMYHbIC JJOTOBOPA JHMIIAIOT Bpauya BO3SMOXKHOCTH ITOJ-
XOJIUTh K JICYCHHUIO OOJIBHOTO MHAMBHIYaJIbHO, TAK KaK IPOIIECC
OCYLIECTBIIICTCS MO OIpelesieHHOMY npoTrokony. CpaBHUBas
ABCTPAJIMHUCKYIO CHUCTEMY OIUIAThl 32 MEIUIMHCKHUE YCIYTH U
cucreMy «perynupyemoro jedeHusi» B CLLA, cormacHo KoTopoit
JUIsL y4aCTHUKOB MeleLlHHCKOﬁ JACATECIIbHOCTH yCTAaHABINBAOTCA
o01Ime npaBuiia U CTaHAaPThl MEIAUIIMHCKOTO 060ny>1<143a1—11/1${ u
KOHTPOJIb KaueCTBA U CTOMMOCTH MEAULIMHCKHX YCIIYT, HCCIIESI0-
BaHMS MOATBEPAMIIN, YTO KaUeCTBO YCIyT He oTiauyaercs [15].

Cunraem, YTO JIeYEHHE 110 IIPOTOKOJIAaM, KOTOPOE B IOCIIEAHEE
BpeMsl BCE Yallle MCIOJIb3yeTCs B Pa3HbIX TOCYIapCTBax, B TOM
4pciIe ¥ B YKparHe, JIMIIaeT Kak Bpaya, Tak U NalueHTa MPUHIMIa
CBO60}:U)I JICYCHHA U HE COOTBETCTBYECT KIIMHUYCCKUM n0Tpe6—
HOCTAM NaleHTa. boabHOMY HEOOXOIUM WMHIMBUIYalbHbINH
MOJIXO/ HE TOJILKO B OOPALICHUH, HO M B JICYCHUH, YTO JOJDKHO
npeycMaTpuBaThCst 10roBopoM. [Ipu 5ToM Ba)KHO COXpaHUTH
npoeCCHOHATIBHYI0 HE3aBUCHMOCTh Bpaua, He Hapylias rpas
Y MHTEPECOB MALUCHTA.

© GMN

CpaBHuBas cucteMy 31paBooxpaHeHust YkpauHbl 1 CLLIA, Henp3s
Cy)lHTb 0 3aMUMCTBOBAHHOM OIIBbITE, TaK KAK OCHOBHAsI pOJIb B aMEPU-
KaHCKOﬁ CUCTEME OTBEACHA YaCTHBIM CTPAaXOBbIM KOMIIaHUAM, YTO
B YKpauHe [0Ka Pa3BUTO Ha HEJIOCTATOYHOM YPOBHE.

CormacHO MHEHHUIO POCCHHCKHUX yueHbIX, Poccun cienyer
NEPEXOAUTh OT CUCTEMbI INIAHUPOBAHUSA K CTpaTel"I/I‘leCKOMy
YIPABJICHUIO, YTO 03HAYACT YIPABICHUE C YUSTOM M3MEHEHHUH,
HOBBIX TEHJICHIIUI U aJanTalvio K HOBOBBEICHUM [4, ¢. 56].

B 510Xy 10rOBOPHOrO peryaupoBaHus MPaBOOTHOIICHUI He
aBisgercs uckiouenneM u Kurait. B 2017 rony B Kurae npunsta
JlupekTuga, cormacHo Kotopoit 10 2020 I. rocynapcTBo 00s3yeTcst
IPEIOCTaBUTh BO3MOXKHOCTh HACEJICHUIO 3aKIIIOYHUTh JOTOBOpPA
¢ ceMeifHbIMU Bpauamu. Pedopma mponuia yxe B Gosiee uem
JByxcTax ropozax 1 30% HaceneHus 3aKI0urIn gorosopa [11].

PaccMoTpeB 1 npoaHan3upoBaB MaTepuaiibl peopM B CHCTEME
3IPABOOXPAHCHHS B PA3IMUYHBIX CTPaHAX, HAUOOIEEe MPUEMIIEMON
Juist YKpauHbI CIIeyeT CYUTaTh pe)opMy CHCTEMBI 3/IpaBOOXpa-
HeHus BenmukoOpurannu, rae cosnana HarmonambHas ciayx0a
31PaBOOXPAHEHMs, BHEIPEHO LICHTPAIN30BaHHOE (PUHAHCHPOBAHKE
¥ BEPTHKAJILHOE YIIPABJICHHE, a TAKXKE JOTOBOPHOE PEryIMPOBAHUE
IpaBoOOTHOLIEHUIA [ 14, c. 856].

BoiBoasl. [losryueHHbIe B pe3ynibTaTe IpOBEAESHHOIO UCCIIe0-
BaHM JIAaHHBIC CBU/ICTEIILCTBYIOT O IIPO0OeIiax B 3aKOHO/ATENILCTBE
H HeOGXO}II/IMOCTI/I BHCCCHUA I/I3MeHeHPlI\/'I B IIpOLECCE MPOBEACHUA
pedopMUpOBaHUS CHCTEMBI 3IPaBOOXPAHEHHS, TaK KaK B HHOM
cirydan peopMbl He TalyT KeIaeMbIX PE3yJIbTaToB.

Pedopmuposanue m060i chepbl — 3T0, TPEKIE BCEro, 0OHOB-
JICHHE ¥ YITyUIlIeHUE OIPE/eIeHHbIX 0CHOB. OJJHAKO H3MEHEHHS B
IIPaBOBOM PETyIMPOBAHUN OTHOLICHUH MEXy BpadaMH U MalueH-
TaMH B chpam-le CEroaHs BbI3bIBAECT MHOTO CIIOPOB. C'-{PITaCM, 41O
I[eKnapaLu/m SABIISICTCA OIJJI/I60‘[HI>IM nu HeyMeCTHbIM IOHATHUEM,
KOTOPOE HE COOTBETCTBYET CYTH IPABOOTHOLIICHHI, BOSHUKAIOIINX
MEXIy BpadoM MEePBUYHON MEAULIMHCKON TOMOLIY U AlUEHTOM.

Heob6xonumMo AOMOMHUTH I'PaKAAHCKOE 3aKOHOIATENIbCTBO
praI/IHbI HOBBIM ITOJIOKEHUEM, B COOTBETCTBHUHU C KOTOPbLIM
MEX[y Tal[MeHTOM MU €r0 MPEICTaBUTENIeM U BPauoM COCTaB-
JsieTCsl B MUCbMEHHON (hopMe JO0roBOp, MOJJISKAIIUA 00s13a-
TEJIbHOM PEerucTpanuy, CoriacHoO KOTOpOMY OJIHA CTOPOHa (Bpay)
00s13yeTCsl IPEIOCTaBUTh COOTBETCTBYIOIIYIO MEIHIIMHCKYIO
ycIyry, a apyras (IHaLueHT WIN ero NMpeicTaBuTelb) o0s3aHa
IPHICPIKUBATHCS YKa3aHHOTO JICYSHHsI, COOOLIATh Bpady O JIto-
OBIX CBOMX PELICHHSIX, HE 3aKJII0YATh JIOTOBOPA C JPYTUM BpauoM
paHee IpelyCMOTPEHHOTO B IOTOBOPE CPOKa 0e3 yBaKUTEIBbHOM
Ha TO NPUYUHBI.

CrenyeTr yuuThIBaTh MPAKTHKY 3apyOEKHBIX CTpaH, Kak MO-
3UTHUBHbIC M HEraTHBHBIC €€ CTOPOHBI, @ TAKKe COONIOICHHE
JIOTOBOPHOTO PEryJIMPOBAaHMs C LEJbIO 3ALIUTHI IIPAB KaX0Tro
MalMeHTa He3aBUCUMO OT BHYTpeHHeH moiuTuku. Takum 00-
pa3oMm, TpeOyeTcs KOMIUIEKCHBII pa3yMHBII TOAXO] K PELICHUIO
YKa3aHHBIX MPOOJIEM CO CTOPOHBI IPABUTENIBCTBA, MO3ULHS KO-
TOPOro JOJKHA OBITh YETKOM M HANpaBJICHHON Ha 3aIlUTY IpaB
CBOMX I'PaK/IaH.
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SUMMARY

STRENGTHENING OF CONTRACTUAL PRINCIPLES
WITHIN LEGAL RELATIONS BETWEEN A PATIENT
AND A MEDICAL INSTITUTION WHILE REFORMING
THE HEALTH CARE SYSTEM IN UKRAINE

'Teremetskyi V.,2Muzychuk O.,2Salmanova O.,
?Kaznacheyeva D.,’Knysh S.

!Ternopil National Economic University; ° Kharkiv National
University of Internal Affairs; ° Rivne Institute of the Kiev
University of Law of the National Academy of Sciences of Ukraine

The objective of the article is to study the main theoretical and
practical problems arising within the introduction of contractual
regulation of legal relations between a patient and a medical in-
stitution, which is connected with the reform of the health care
system in Ukraine.

In the process of writing a scientific article, the authors have
used general scientific, special and legal methods. For example,
in July-September 2017, there was a study in Ukraine, when
1,200 people aged 18 and over were interviewed using a formal-
ized interview method. The studies of 82% of surveyed Ukraini-
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ans confirmed that Ukrainian medicine does not properly func-
tion and needs to be reformed.

The beginning of the medical reform in Ukraine was marked
by the development of new bills and introduction of innovations
into the current legislation, one of which is the conclusion of a
declaration with a doctor for the primary medical care. Thus,
the legislator tried to introduce organizational and legal ways
to improve the functioning of medical workers, to raise the ef-
ficiency and development of the medical services market, and
also to guarantee the protection of patients’ rights. Taking into
account the analysis of contractual regulation of legal relations
between a doctor and a patient in other countries, the authors
of the article have suggested to apply positive experience of re-
forming the health care system in England, which is the most
optimal and effective for introduction in Ukraine. The analysis
of the data, obtained results during the study of the initial stage
of the medical reform shows that there are gaps in the legislation
and about the need to reform the health care system in Ukraine.

Keywords: health care, reform of the health care system, con-
tractual regulation, a doctor, a patient.

PE3IOME

YKPEIIVIEHUE JOI'OBOPHbIX HAYAJI B ITIPABOOT-
HOUWEHUAX MEXAY NIAHUEHTOM U JIEUEBHBIM
3ABEJIEHUEM ITPU PEOOPMHUPOBAHUU CUCTEMbI
3IPABOOXPAHEHHS B YKPAUHE

'Tepemenkuii B.W., ‘My3biuyk A.H., *CanmanoBa E.I1O.,
ZKasnaueena /I.B., *Kupimn C.B.

"Teprononbckuti HAYUOHALLHBLI IKOHOMUYECKUL YHUBCPCUMEN,;
2XapoKko6cKull HAYUOHATbHBII YHUSCPCUMEN 6HYMPEHHUX 0el,
SPosenckuii uncmumym Kueeckoeo ynueepcumema npaea Ha-
YuoHabHoU akademuu HayK Ykpaumol

Llenbio ucce1oBaHus SBUIIOCH M3yUYEeHHE OCHOBHBIX TEOPETH-
KO-IIPAKTHYECKHUX MPOOJIeM, BO3HUKAIOIIHX [IPU BBEACHHH JIOTO-
BOPHOTO PEryJIMPOBAHUS [IPABOOTHOIICHN I MEXK/Ty MALUEHTOM U
Je4eOHBIM 3aBEJICHUEM, YTO CBSI3aHO C MPOBEICHHEM pedopMBI
CHCTEMBI 3[]PaBOOXPAHEHHSI.

B npouecce HanucaHus Hay4HOH CTaTbHU HMCIIOJIb30BAJIHCh
oOuIeHay4YHbIE U CIIELUATbHO-IIPABOBBIE METOJBI. B mnione-
centsope 2017 r. B Ykpaune metoqoM (HopMain30BaHHOTO
uHTepBbIo onpoiueHo 1200 muw 18 ner u crapue. Jlanusie 82%
OIPOILICHHBIX YKPAHHIEB MOATBEPAMIN, YTO YKPaWHCKas Me-
JHIIHA He QYHKIIMOHUPYET JODKHBIM 00pa3oM M HYKIAeTCsl B
pehOpPMUPOBAHHH.

Hauano meautiuackoii peopmbl B YKpauHe 03HAMEHOBAIOCH
pa3paboTKOil HOBBIX 3aKOHOIIPOCKTOB M BHEAPESHHEM HOBIIICCTB
B IeiiCcTBYIOLIIEE 3aKOHOATEIbCTBO, OHOM M3 KOTOPBIX SIBISIETCS
3aKIIIOUCHHE JCKIapalud C BpadyoM Ha OKa3aHUE MEPBUYHOM
MEIUIMHCKOW TOMOIIH. 3aKOHOAATENb MOTBITAJICS BHEAPHUTH
OpraHM3aLIOHHO-TIPABOBBIE CIIOCOOBI YITyUIleHHs (PyHKIIHOHHPO-
BaHMsI MEIULIMHCKUX PAOOTHHKOB, MTOBBIIICHHS YQ(PEKTUBHOCTH 1
Pa3BUTHS PHIHKA MEAMIIMHCKHX YCIIyT M 00€CIIeUUTh FAPaHTHIO 3a-
IIUTHI [IPaB MAIUESHTOB. Y YUTHIBas aHAJIM3 IOTOBOPHOT'O PEryIiu-
POBaHUSI IPABOOTHOIICHHUI MEK/TY BPAuOM U MALEHTOM B JIPYTHX
CTpaHax, B CTaThe MPEIOKEHO HCII0Ib30BATh MOJOKUTEITBHBIX
OIBIT pepOPMUPOBAHHMS CHCTEMBI 3IPAaBOOXPAHECHHS B AHIVINH,
KOTOpBIi sIBJIsI€TCS HanboJsiee ONTHUMANBHBIM U d()(HEKTHBHBIM
JUTsI BHEZIPEHUS B YKpauHe.
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AHanu3 TaHHBIX, TOIYYCHHBIX IIPU IIPOBEICHUH HCCIICI0BAHUS
PEe3yIIBTaToOB HAYaILHOIO ITara MEIUIIMHCKON peOpMBI, CBU/IETEIIb-
CTBYET O HAJIMYMH POOEIIOB B 3aKOHOATEIBCTBE U HEOOXOIUMOCTH
pehopMUPOBAHUS CUCTEMBI 3IpaBOOXPAHEHHS B YKpaHHe.
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IMPACT OF MEDICAL TERMINOLOGY ON PATIENTS’ COMPREHENSION OF HEALTHCARE

Derevianchenko N., Lytovska O., Diurba D., Leshchyna I.

Kharkiv National Medical University, Ukraine

In modern communicable world, standardization of operation
processes is important. Variability of medical terminology, both
general and psychiatric, in different countries and languages
provides difficulties in understanding [13]. Thus, standardization
becomes an important issue in clinical practice [4]. Geographic and
cultural changes especially influence medical society by including
local slang and language peculiarities into medical terminology [4].
Usage of computers and computer systems in healthcare depends on
“controlled terminology” which enables clear working and under-
standing [7]. Besides that, in many countries, patients have access to
their medical record. Several studies [22] suggest on patients having
depression and anxiety due to nonunderstanding of records about
their health. Communication is most valuable part of patient-doctor
relationships especially in condition of chronic pathology, when both
physician and patient want to know the course of disease. Nowadays,
burden of chronic conditions increases, partly due to aging and de-
velopment of medicine, which leads to it. Collaboration in this field
deeply depends on understanding of prescription, clear anamnesis
and present state of health.

Aim of study - to specify problems and cornerstones of modern
medical language and it is impact on medical practice — either
general or psychiatric.
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Methods included analysis of literature in described area avail-
able via PubMed database.

Development of modern “medical language” and its impact
on treatment process

Since early medicine had its development in Ancient Greece and
Rome, roots of medical terminology originate from Latin and Greek
language [4]. Most known creators of modern anatomical terminol-
ogy are Galen, Hippocrates and Aristotle. Fabricius, Harvey and
Vasalius performed modern improvement and standardization during
medieval [4,11,21]. According to Turmezei [21], basis of Aristotle
theological works suggested naming of body parts according to their
function, thus to name them after those functions.

Significant part of medical terms have eponyms, which usu-
ally include surname of first person described it [4]. Again, due
to extreme growth of findings in medieval times, many of terms
has eponym after scientists of those times; besides that increased
interest in medicine led scientists to find and study several struc-
tures. That led many terms to have eponyms after the same person.

Significant part of termini and eponyms were described in
Corpus Hippocraticum [11], which include cholera, herpes, ky-
phosis, Corpus Hippocraticum, etc. Those are still in use today,
despite being Latinized.
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Moreover, as it is discussed above, scientific findings in different
countries led to appearance of various terms describing the same
structure or mechanism. That causes misunderstanding even in
modern times due to differences in naming, especially if term has
eponym [4]. Kucharz [9] suggests such classification of medical
terminology, basically made on the area of its use: medical lexicon
of average native speaker (~0.02-0.03% of all terms), specialized
terminology, known by average physician (~45%), highly-specialized
terminology (mainly, of subspecialties, ~ 15), medical terminology
taken from other specialties (chemistry, biology, etc. ~20%), medical
slang (0.04-0.05%) and pharmaceutical terminology (~20%).

Turmezei et al. [21] describes impact of ancient languages on
modern medical terminology. Thus, most part of medical terms
originate from Latin and Greek, respectively 62 % and 24 %. Other
languages, which formed modern terminology, include mostly
eastern languages: Arabic (0.3 %); and European languages: Old
Norse and French (0.6% and 1% respectively).

Greek terminology roots, i.e. aorta, carotid etc. are found in
Classical Greek texts. Greek word parts, e.g. pre- and postfixes,
such as para- (alongside), hypo- (below) and meso- (middle),
made important influence on words, which describe localization.
Classical Latin terms, on the other hand, were mostly associated
with common things, which are related to anatomical structures,
i.e. “tibia” (tube), “acetabulum” (cup-shaped surface) etc. Post-
classical Latin influence includes “-alis” suffix, which is strong
indicator of Postclassical Latin origin, and means related to some
area. Nevertheless, modern terminology includes terms, which are
basically the translation from ancient languages, e.g. “balanos”
(Greek) and “glans” (Latin). Lysanets et al. [11] show wide spread
of special termini in medical practice. Those include special words
and phrases, such as “in vitro”, which means performed outside
biological environment, “mane” - in the morning (widely used in
pharmacy or prescriptions). Phrases usually formed of preposi-
tions (in, ex, per, etc.) and nouns or adjectives in accusative or
ablative cases (“per os” - by mouth, “de facto” - in fact, etc.)

Such multiplicity of terminology influences clinical terms. Bur-
dan et al. [4] make an example of “highmoritis” and “sinusitis ",
which describe the same inflammatory process in maxillary sinus,
where first one was named after Highmore s antrum, but were
studied and described earlier. Eponyms provide historical value
and cultural traditions into medicine, but they may lack accuracy
and lead to misunderstanding in modern practice [4]. Lysanets
et al. [11] insist on the fact, that using of medical terminology is
impossible without knowing and understanding of basic Latin,
because word roots or parts are of Latin or Greek or Latinized Greek
origin. Moreover, authors [11] explain such prevalence, worldwide
acceptance and usage of Latin termini or word-forms due to their easy
learning, shortness and accuracy, which allows users to express their
message quickly and clear. Nuetzman et al. [14] describe learning
of medical terminology, as one of the most important part of medi-
cal education and challenging, and which requires development of
methods of better understanding and memorization, such as using of
gaming models, word-matching cards, etc. Allibaih et al. [1] supports
the idea of improving learning comprehension by using of audio
material, medical history vignettes, and development of assessment
platforms and learning strategies.

Furthermore, Wijnen-Meijer et al. [23] describe medical profession
as having terminology globally leading to confusion. The reasons of
terminology clarification are globalization and mobility both medical
trainees and doctors. Lee et al. [10] note that most develop area of
organizing of medical terminology is medical informatics.

As it is stated above, modern computerization allowed mak-
ing several classifications for medical terminology, in order to
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structure and uniform them. Those classifications are MeSH
(Medical Subject Headings), SNOMED CT [7,8] (Systematized
Nomenclature of Medicine — Clinical Terms) and UMLS (Unified
Medical Language System) Metathesaurus [6,10]. Despite exist-
ing classifications, medical terminology becomes complicated and
widens, which leads to customization of semantics and formation
of newer smaller forms of terms. Topac et al. [20] in their article
describe development of computer or Internet-based system of
terminology, where patient can access term described in accept-
able and easy way in order to adopt medical text and reduce errors
due to misunderstanding.

Authors [6,8,17] describe problems of implementation and use
of e-systems of medical terminologies, which mainly consist of
coding issues. Many terms belong to various categories that in
fact may bring confusion in coding; however, e-systems are still
effective tool in organization of health care.

Patient-doctor relationships. McCarthy et al. [ 12] point on impor-
tance of health literacy on health outcomes. According to authors, due
to development of medicine, concept of health literacy widens and
now includes numerous definitions, concept models and descriptions.
It mainly consists of two areas, related to oral and print health literacy.
Mass computerization and shift to e-health system, significant part of
researches mainly focus on written data, on the other hand lacking
information about verbal communication.

Itis also found, that complexity and duration of speaking of doctor
is much bigger than patients’ one during routine discussion. Studies
suggest that the possible best they to achieve better understanding is
to equal speaking pattern to literacy level of patient [12].

It is important to describe importance of clear understanding in
practical medicine. Communication of patients with their doctors
or other medical specialist remains significant part of treatment
and prophylactics. Assis-Hassid et al. [2] discuss that great value
from the side of electronical communication. It is noteworthy,
that in modern world, great part of communication is held via
computers or smartphones.

Nischk D, Merz P [13] are highlighting the fact that in the hos-
pitals of psychiatric profile such patients undergo labeling with
a variety of technical terms. It has been figured out that due to
“nonreflective usage” of terms common for professionals finally
may become “fuzzy in content”. In turn, such “shifted” meaning
may lead to undesirable formalization and misunderstanding of the
mentally deviated persons clinical cases, affect the correctness of
psychiatric diagnoses formulation and finally dramatically change
the efficacy of treatment [13].

Focusing on patient’s needs are basis of patient-centered medi-
cine (PCM). From the beginning of studies, PCM was defined
in several ways, such as priority of patient’s individuality, or
centering on patient’s illness [2]. Thus, Assis-Hassid et al. sug-
gest on patient-doctor communication to be the basis of patient
centeredness. The same opinion is discussed in Bertakis et al. [3]
article where patient-centered approach is defined as preferred
way of improving healthcare.

Numerous modern guidelines provide information about proper
communication skills to be used in communication with patients.
Moreover, achieving of qualification of medical students require
passing of communicational assessment [2]. The main reason of
formation of such direction in medicine was to improve quality
and relationships between physicians and patients, in order to
involve actively patients into their treatment.

Difficulties in understanding of medical terms can be observed
in patients-doctor relationships, where patients cannot fully
understand terminology and thus this influences their quality of
life [22]. Wernick et al. [22] show that patients are not able to
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fully understand what condition do they have and how to deal with it
even speaking with doctor due to terminology. This fact is extremely
important in chronic health conditions. In their research, it has been
shown that “translation” of secondary health care correspondence
for chronic patients improves understanding and patients-doctor
relationships. Moreover, written data perceived better than oral ones.

Fage-Butler etal. [5] in their research explain the same position in
patients-doctor communications. Improper use of terminology brings
misunderstanding in speaking with doctor, and patient-patient com-
munication, leading to decreased satisfaction and emotional stress.
Fage-Butler et al. notes that according to guidelines and deontology
rules doctors are required to avoid medical terminology as more as
it is possible, in order not to bring confusion to patients.

Abundance of medical terms and synonyms to words formed
“medical sublanguage”, which sometimes complicates communi-
cation. Time management in communication led to appearance of
derived forms of terminology thus complicating language, bring-
ing confusion and difficulties in recall and retrieval of information.

Topac et al. [19] discuss that normalization of terms is important
to improve connection. The existing tool is lemmatization, which
provides bringing the derived words into canonical form. In the
case of “medical sublanguage” being highly inflected, this tool
helps accurate understanding and diminishes confusion.

The point of informed consent is to make patient be able to judge
and to be involved in the process of his treatment, to make deci-
sions and understand course and prognosis of his state [15,16,18].
This part of treatment process is unavoidable, and is usually taken
before starting the treatment. It was established in order to pre-
serve patients’ rights to make decisions in the situations with his
body. Exception can be emergencies [15]. McCarthy et al. [12]
state that exceptional importance in clear understanding of medi-
cal data in emergencies, where oral communication is preferred
over written, and usually there is no time on printed materials,
despite researches show greater effectiveness of last one.

The cornerstone of this progressive step is low health literacy
of adult population, which also may be caused by complexity
of medical sublanguage. Perrenoud et al. [15] reports, that in
European countries almost half of adult population lacks health
literacy, which can influence adequacy of taking decisions.
Inadequate health literacy in different areas, i.e. specific issues,
specific populations etc. has adverse effects on health care, e.g.
population health status, improper use of medications, increased
morbidity and mortality risks [15].

Novel studies [16,18] suggest on low percentage of under-
standing medical information while singing informed consent.
Authors show that only 21-86% of patients could have recalled
risks and complications of procedure. At the same time only one
third was reported to have read the document and three third had
opportunity to ask questions. Study also found that degree of
understanding decreased with age of patients [18]. It was stated
that communication with doctor as much as overall language
literacy, education level etc. significantly affect understanding
the information.

Besides that, Schenker et al. [16] report that additional infor-
mation as written paper, printed materials, audio-visual support
greatly improve patients understanding of medical information,
hence providing ability to take more weighted decision. Authors
insist that accurate and attentive attitude should be applied to
patients with lower literacy, poorly or non-English-speaking.

Conclusions. Providing medical care requires complete under-
standing of medical information by patient to become familiar
with his health status and possible manipulations and treatment.
In psychiatry this has an exceptional significance. Using of
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documents in medical practice, on the one hand is approval of
performed medical procedures, on the other is printed informa-
tion to the patient. Clear understanding of terminology, written in
medical documents or provided by doctor, makes patient able to
take correct decision and to participate in treatment process. Such
scheme of communication leads to improvement both treatment
process, communication and confidence.
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SUMMARY

IMPACT OF MEDICAL TERMINOLOGY ON PATIENTS’
COMPREHENSION OF HEALTHCARE

Derevianchenko N., Lytovska O., Diurba D., Leshchyna I.
Kharkiv National Medical University, Ukraine

Modern medical practice require close communication both
doctors and patients. Development of medicine, especially seen
in past decades, promoted changes in medical procedures and
documentation, i.e. development of more accurate and valu-
able informed consent, which is an important part of treatment
or diagnostic process. On the other hand, novel researches and
achievements in medicine brought new terminology, descrip-
tions and widened medical language, which complicated un-
derstanding of information both by practitioners (in any field,
including psychiatry), and by patients. Clear understanding of
information during diagnostic and treatment process by patients
is considered an important factor of success, because researches
show increasing of anxiety, depression and indifference, and de-
crease of involvement of patients in case of incomprehension
or misunderstanding of medical information. At the same time,
correct insight of information leads to improvement of patient-
doctor relationships and is considered as a stimulus to reduction
of morbidity and mortality and misuse of health care. Lit-
erature analysis have shown both various causes of this and
ways to solve this existing problem. Most common ideas in-
clude lack of comprehension, low medical literacy and com-
plexity of medical language. Some authors insist on existence
of “medical sublanguage”, due to plenty of terminology,
synonymic words and constructions, which can completely
replace “normal” language in some situations. Despite this
development, cultural, geographical and historical influence
still brings confusion in terminology. Variety of terms, which
describe the same structure or process, variety of eponyms,
which differ from country to county, frequently bring confu-
sion, especially in patients, who are usually not conceived
on what can the information be about. Moreover, in situa-
tion of high mobility, those geographical and cultural medical
peculiarities are able to confuse even practitioners. This led
to development of several classification systems and tools in
attempt to equate and classify terminology.

Keywords: medical terminology, healthcare, informed consent.
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PE3IOME

3HAYEHHME MEJAIMHCKON TEPMUHOJIOTHH B
BOCHPUSATHU NAIMEHTAMHM MEJHIIAHCKOM
MOMOIIN

JepeBsinuenko H.B., JIutockas A.B., lrop6a /I.B.,
Jlemuna U.B.

Xapvrosckuil HayuoHanbHbLl MEOUYUHCKU YHUGepcumen,
Yxpauna

CoBpeMeHHasI METUIIHCKAs! TIPAKTUKA TPeOyeT TECHOTo o01Ie-
HUS Bpadell 1 maryeHToB. Pa3BUTHE MeIMIMHEI, HAOMOnaeMoe B
TIOCTIE/THHE AECATHIICTHS, CTIOCOOCTBYET N3MEHEHMAM ME/IUIIMHCKIX
TIPOLIENYP U IOKYMEHTAIINH, B YACTHOCTH Pa3padoTKe Oosiee TOYTHOTO
1 3HAYMMOTO MH(OPMUPOBAHHOTO COINIACHS, KOTOPOE SBIISETCS
3HAYMMON YacThIO JICYEOHOTO M JHarHOCTHYecKoro mporecca. C
JIPyTOH CTOPOHBI, COBPEMEHHBIE MCCIEOBAHUS M JOCTIKESHUS B
MeJHIMHE BHEAPUIN HOBYIO TEPMHHOJIOTHIO, OIFCAHUS U pac-
MIVPHITA MEAUIIMHCKYIO TEPMIHOIOTHIO U MBIIIUIEHNE, YTO 3HAYH-
TETBbHO YCIOKHMIIO TIOHMMaHKe MH(MOPMAINH KaK TTAldeHTaMH,
TaK M BpadyaMH JTIOOOH CHEIMAbHOCTH, BKIIOYAs TICHXUATPHIO.
[Nonnmanne mHGOPMAIUH B MEPHOJ AUATHOCTUKU W JIECUCHHS
TIAIIEHTOM CUHTAeTCS 3HAYMMBIM (haKTOPOM ycCIexa, Tak Kak Hc-
CIIEIOBAHMS TTOKA3BIBAIOT ITOBBIIICHNE TPEBOKHOCTH, ACTIPECCHH 1
0e3pasnmyms, a TakKe CHIKEHHS KOd((HIFIEHTa BOBJICUCHHOCTH
TIAIIEHTOB B CITydae HEMOHNMAHMS JTHOO HEBEPHOTO ITOHUMAHUS
MeIUIMHCKON mHpopManun. 3ydeHne u aHaau3 peieBaHTHOMN
JIMTEPaTyphI OTIPEISIIIA BO3MOKHOCTB PerreHst mpodiemsl. Hemo-
CTaTOK ITOHNMAHMS, HI3Kast METHIIMHCKASI TPAMOTHOCTB CO CTOPOHBI
OOJNBHBIX U CIOKHOCTh «MEAUIIHCKOTO CyOBs3bIKA» MPHBOIAT K
HEMOHNMAHWIO MEX/Iy BpadyeM M TAIHEHTOM, YTO OTPUIATENHHO
BJIMSIET Ha Tporecc jgedeHns. HekoTopele aBTOPEI HACTAWBAIOT
Ha CYIIECTBOBAHNH «MEAUIIIHCKOTO CYOBS3bIKay», 00Pa30BaHHOTO
pazHoOOpa3ueM TePMHHONIOTHH, CHHOHIMHYECKNX KOHCTPYKITHIA
1 CJIOB, KOTOPHIMI MOKHO 3aMEHHTh Pa3roBOpHbIE (pa3bl. He-
CMOTpS Ha MOJOOHOE pa3BHUTHE, KYJIBTYPHOE, Teorpapmyeckoe
1 MCTOPHYECKOE BIUSHHE JaKe B HAIIHM JHH MOKET TPHHECTH
MyTaHWITy B TEPMUHOIOTHHU. Pa3HOOOpaswe TepMHHOB, KOTOpHIE
OMNMCHIBAIOT OJIMH U TOT K€ MPOIECC MU CTPYKTYPY, STIOHUMOB,
KOTOpBIE Pa3INIalOTCs IO TeorpaIIecKoOMy IPU3HAKY, aCTO PH-
HOCHUT HEZIOTIOHNMAHHE CPE/IU MAIIMEHTOB 1 MPAKTHKYTOIINX Bpadei.
BenmensnoxeHHoe JUKTYeT HeOOXOAUMOCTB CO3aHMUST HECKOIBKIX
KITACCU(PUKAITMOHHBIX CHCTEM 1 HHCTPYMEHTOB C LIEJTBIO ypaBHEHHUS
1 KITaCCU(UIIMPOBAHHS TEPMUHOIOTUH.
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