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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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HAYKA

UHTETPAJIBHAS OLIEHKA PUCKA U TSIKECTHU OCJIOKHEHU
XUPYPITMUYECKOTI'O JIEYEHUSA OCTPOI'O XOJIEIUCTUTA

'"Harpomsuau WU.T., 2TIpyaxkos M.U., 3llyayrko A.M.

'T'BY3 CK “Kucnosoockas I'B”, Kucnosoock; *Ypanvckuil 2ocydapemeennvlii meouyunckuil ynueepcumem, Examepunoype;
[lepevlit mockosckuil 2ocydapemeaennviil meduyunckutl yrusepcumem um. M.M. Ceuenosa, Mocksa, Poccust

JKemunokamenHoi G6onesHbio cTpagaoT 10-15% Hacenenus
pa3BuThIX cTpa [1,6,7,10], y 20% u3 HUX pa3BUBaeTCs OCTPHIi
xonenucTut [12]. ComtacHO DaHHBIM MEXIyHapOAHOTO TPO-
CIEKTHBHOTO MYJIBTHIIEHTPOBOTO HCCIIENOBAHUS 1O MPOBEPKE
Ikans! TsHKECTH cencuca BeceMupHOro o0mecTBa HEOTIOKHOM
XUPYPTUH, OCTPBIH XONEIUCTUT SIBIAETCS MPUYHMHONU OCIOXK-
HEHHOI HHTpaabaoMuHaIbHON nHpekmu y 18,5% 60mbHBIX —
BTOPOI1 IO YacToTe Mocie ocTporo annexHaunura [9]. Hecmorpst
Ha 9acTyl0 BCTPEUaeMOCTh 3TOT0 3a00/Ie€BaHHs B TOBCETHEBHOM
MIPaKTHKe, HHTEPEC K MpoOiieMe JIEYeHHsT OCTPOTO XONEIUCTUTA
He yMeHbIaeTcs. [Ipu moucke B HayyHOH JIEKTPOHHON OnbIH-
oreke e-library.ru [2] mo 3ampocy “oCTpblil XOJIEUHUCTUT 32 TI0-
cnegnue 10 et (2009-1018 rr) oGHapyxeHO 798 myOmukanuit
1 32 nuccepranii Ha COMCKAHHE YYCHOH CTENeHH KaHAuaaTa
WU JIOKTOpa MEIULIMHCKUX HAayK, a B JIEKTPOHHO-TIONCKOBOM
cucreme PubMed BrisiBieHO 2519 myOnukanuii 3a TOT ke Te-
puoxn [15].

Bonee yem 3a 135 net, nporeAmmx nocnie BEIMOTHEHUS XUPYP-
rom Carl J. Langenbuch mepBoii XonenucTa3KTOMIN, TPETIOKEHO
MHOKECTBO CITOCOO0B XUPYPTHIECKOT0 JIEUEHHs OOIBHBIX OCTPBIM
XONELUCTUTOM. B HacTosiimee Bpemst HCHIONB3YIOTCSl pa3sHOOOpas-
HBIE, B TOM UHCIIE ¥ MAJIOMHBA3UBHBIE OMEpPAlU KaK paJuKaib-
HBIE, TaK U TAJUTMATHBHBIC, A TAKKe MHOTOYHCICHHBIE OHO- H
MHOTOKOMITOHEHTHBIE CXEMBI XHPYPIUUECKOTO JIEUCHHsT OOTbHBIX
ocTpbIM XonerucTuToM. OfHAKO, IO celi IeHb OTCYTCTBYET SANHAS
TaKTHKA JIYSHUs] OCTPOTO XONIELHCTUTA, HE OMpPEJIENeH U BBIOOP
OINTUMAJIFHOTO BMEIIATEIbCTBA NP PA3IMUHBIX CTENEHSIX €10 Ti-
JKECTH, YTO 00YCIIOBIEHO Pa3HOOOPA3HBIM MOIXOOM K IPEACTaBIIe-
HHIO MOTyYEHHBIX JAHHBIX O PE3yNIbTaTax JICIEHHsL.

TpaauMoHHO pe3ydabTaThl MPUMEHEHHs pa3IUYHBIX BMe-
IIaTENbCTB CPABHUBAIOT C MOKA3aTEISIMU YaCTOTHI BO3HHUKIINX
OCIIOKHEHHH, JTETaTbHOCTH, JIUTENBHOCTH TOCIEONepanuoH-
Horo seueHus. [lokazaTeny 4acTOTHI OCIOKHEHHN XHpypruue-
CKOTO JIGUEHHSI OCTPOTO XONIELUCTUTA BapbUPYIOT B MIMPOKUX
Mpezesax, 4To CBA3aHO C MHOKECTBOM (paKTOPOB: OCOOCHHOCTH
KOHTUHTE€HTA OONBHBIX, ATUTETBHOCTH 3a00€BaHHs W KOHCEP-
BaTUBHON Tepanuy, UCHONIb3yeMble TEXHOIOTUH U KOIUYECTBO
XUPYPTHUECKUX BMEIIATEbCTB.

CraHzapTa ONHCaHHUs OCIOKHEHUH B HCCIICIOBAHUIX MO Cei
JICHb HE CyLIeCTBYET. MHOTHE aBTOPBI COOOIIAIOT TOIBKO 00 Oc-
JIO)KHEHUSAX, KOTOPbIE BaXKHBI JUIS XapaKTEePUCTUKU BMEIIaTENb-
CTBa, HE yIIOMUHasl MeHee 3HaunMble. [Toutu B 80% uccnenona-
HUHN IIPY ONIMCAHUU OCIIOKHEHUH HE MPEIOCTABIAETCS HUKAKON
nHpopmarmu 06 ux Tsokectu [8].

ITonmeITKM CTaHAAPTH3AIMU MyOIUKALUH 00 OCIONKHEHUSIX
MIPUBEIM K CO3JaHUIO PA3IHYHBIX KJIACCHGHUKALMHA M IIKa
msoxectu. Clavien P.A. et al. [4] npemnoxkunu knaccuduka-
LIMI0 OCJOXHEHHUHW XUPYPrUYECKUX OIepalui, TSHKECTh KO-
TOPBIX OMpPEAENseTCs] M0 MHBA3MBHOCTH METOAOB JIEUEHUS,
HE0OXOIUMBIX A uX Koppekuuu. Cnycers 10 net pyTHHHO-
TO HCIOJIb30BaHMA 3Ta KIacCHpHUKaLUs MOoAU(UIIUPOBAHA B
knaccudukaruio Clavien-Dindo [5], pa3mensioniyio 0ciox-
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HEHMsI Ha 5 cTeneHel TsykecTH. B Hell BblesIeHbl IPyIIIbI OC-
JI0KHEHUH, TpeOyrole NHTEHCUBHON Tepanuy, B T.4. U B OT-
JeNEeHNsIX peaHnMaIl1, 9YTO CTAaBUT Mepes HEOOXOAUMOCTbBIO
YBEIMYCHUS MaTEPUANbHBIX 3aTpaT ¥ (PUHAHCHPOBAHMS IS
BHEJIPEHUS M UCITIOJIb30BaHMS ONPEAEIIEHHBIX BMEIIaTeNbCTB
WM CXeM JIedeHMs ocnokHeHui. [Ipu ucnoab3oBanum Kiac-
cudukanuu Clavien-Dindo yka3piBaercs ogHo Haubosee Tsi-
JKeJI0e OCIIOKHEHUE, BO3HUKIIEE y MalueHTa, a Apyrue, 6o-
Jiee JIETKOH CTeNeHH TSKECTH, KATHOPUPYIOTCS» U, COOTBET-
CTBEHHO, OOIIYI0 YacTOTy OCIIOKHEHHMH MOCIE XUpPyprude-
CKHX BMEIIATENIbCTB OMPEACITUTh CTAHOBUTCS HEBO3MOXKHO.

Strasberg et al., u3yunB pe3yIbTaThl UCCIICNOBAHHUI, B KOTOPBIX
HCTIONB30BaIn Knaccuduxarmio ocnoxxkHenuit Clavien-Dindo, 06-
HapY’>KHJIU, YTO BO MHOTHX CTaThAX aBTOPBI OOBEIUHSIN OCIIOK-
HEHUS Pa3HBIX YpOBHEH TshkecTH, HanpuMmep, [Va u IVb - B ooy
creneHb TsokecTH. OHM MPEIIOKUIN CHCTEMY OLEHKH TSKECTH
ocnoxuenuit «Accordion» (Accordion Severity Classification of
Postoperative Complications), Ha3BaHHYIO TaK BBHIY HAJIMYUS
JBYX €€ BapUaHTOB - COKpAILEHHOTro M pacitmpeHHoro. Coxpa-
IIEHHBII BapyaHT Ooree ynoOeH A MPUMEHEHHS B €XKeJHEBHOM
MpaKTUKe B cpaBHeHHH ¢ Kiaccudukarmeii Clavien-Dindo [13]. B
Cly4asx OOJBIIHMX IO 0OBEMY CIOKHBIX BMEILIATEIbCTB, TIPU KO-
TOPBIX PA3BUBAETCS MHOXKECTBO OCIIOXKHEHHUH TSHKETION CTETIeHH
BO3HUKAET HEOOXOIMMOCTD PA3EATh HX, UCHOMb3YETCs PacIId-
PEHHBII BapraHT Kinaccudukanmu «Accordiony.

IIpy Hanuuu¥ HECKOJNBKUX OCIOKHEHMH IIOCIIE BMELIa-
TeNbCTBA HCHONb3yercst cucrema oneHkn Comprehensive
Complication Index - KoMIuleKCHBIH HHAEKC OCIOKHEHHIA
(CCY) [3,11]. B ommmune ot kiaccudukammu Clavien-Dindo,
OCHOBAHHOW Ha OpAMHAPHOHN INIKajie, MO KOTOPOH BHIOMpAIOT
OIHO, Hambojee TSKETOe MOCICONEPAllMOHHOE OCIOKHEHUE,
CCI yuuThIBa€T BCE MOCIEONEPALHOHHBIE OCIOKHEHHA U UX
OTHOCHTEIBHYIO TSXKECTb.

K memocrarkam »5TOi KiaccuUKanuU CIEAyeT OTHECTH
CJIO)KHOCTB pacyeTa ¥ MHTEPIPETALUH, 3aTPYHAIOIINE ee MPH-
MEHEHHUE B MOBCEIHEBHON XUPYPrHUCCKOil nmpakTuke. Cienyet
OTMETHUTh, YTO HU B 3TOH, HU B JTI0O0OH APYroii, M3BECTHOM HAM
KJIacCH(UKALNH, HE YYUTBIBACTCS TSDKECTh BOZHUKIIMX MHTpPA-
OTIEPALlMOHHBIX OCIOKHEHHH, KOTOPBIE HEPEIKO CEPhE3HO BIH-
SI0T Ha Pe3yIbTaThl JIEUEHHs MAlUeHTa.

Llenpto mccnenoBaHusl SBUIIACH OIEHKA PUCKA U TSDKECTH
UHTpa- U TIOCIEONEPAllMOHHBIX OCJIOKHEHUH, BO3HHUKIINX B
pe3ynbTaTe XHUPYPrUYECKOrO JIEYEHHsS OCTPOTO XOJNEHHUCTHUTA
U pa3paboTka MHTETPalbHOTO MHJIEKCA TAKECTH OCIOKHEHHH
XHPYPTUUECKOTO JIEUEHUS JUI CPABHEHUs PUCKOB M TSKECTH
OCTIOKHEHHH MPU HCTIOIb30BAHUU PA3IHUYHBIX XUPYPTrHYECKUX
TEXHOJIOTUH U TAKTUUECKHUX CXEM.

Marepuaj u MeTofbl. [IpoBeeHO MHOTOLIEHTPOBOE PETPO-
CHEKTUBHOE KOTOPTHOE HCCeIoBaHKEe 754 MallMeHTOB, IPOOTIe-
PHPOBAHHBIX 110 TIOBOY OCTPOTO XOJIENUCTUTA B § CTAllMOHAPAX
roponoB Mocksa, Exarepun0ypr, Bonrorpag n Kucinosoack B
TEUeHHEe OAHOTO Troaa. M3 Hux MyxuuH 06110 207, xeHumH 547
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(cootHomenue 1:2,6) B Bo3pacre ot 16 et no 91 roma, cpeanuii
Bo3pact - 57,8+15,7 roma. 361 (47,9%) GombHOI ObLT B BO3pacTe
60 net u crapie, 113 (15,0%) - 75 u Gonee neT.

dusnueckuii craryc 193 (25,5%) naumeHToB OLEHEH Kak
ASAT, 319 (42,3%) - ASA 11, 214 (28,4%) — ASA 1II. Craryc
28 (3,7%) nanuentoB cooTBeTcTBOBaI [V Kiaccy mo ASA.

I[J'[ﬂ CUCTEMATU3allUM JaHHBIX W BO3MOXXHOCTHU CpPaBHCHUA
pe3yJIbTaToOB JICUCHHMS], MALMEHTHI C Y4EeTOM TsOHKECTH 3aboie-
BaHUS pa3lesieHbl Ha 4 TPyMIbl. 3 TPyl BKJIOYAIH OOJIBHBIX
03 3a0051eBaHMIA TIPOTOKOB U PAIMYAIIUCH 110 TSHKECTH OCTPOTO
XOJICIIUCTHUTA, KOTOPAsi OLICHUBAIACh COMIACHO KpuUTepHsiM To-
kuiickux pekomenpauuii [14]. Cpenu 647 (85,8%) nmauneHToB
OCTPBII XOJICLUCTUT JIETKOM CTENEHM TKECTH OTMEHalcs y
213 (33%), cpenneit TsxectH - 'y 417 (64,4%), Taxenoit - y 17
(2,6%). IV rpymnna Bkirodana 107 G0IBHBIX OCTPBIM XOJICIIUCTH-
TOM B COYCTAHHHU C HaTOHOFI/Ieﬁ KCITYCBBIBOAAIINX IIPOTOKOB,
(dhopMHUpOBaHUE ITOM TIPYHIBI 0OCYIOBICHO HEOOXOIMMOCTHIO
CaHaIMU JKEITYHBIX MyTei, 4To TpebyeT pacumpeHus odbema
BMCEIIATCIIbCTBA J'll/l60 MHOTI'O3TAITHOTO JICYHEHHUS U COIIPSAKEHO C
yCHO)KHCHI/IeM XprpFquCKOﬁ TAKTUKHW U OONOJIHUTCIbHBIMHA
PHUCKaMH U 3aTpaTamH.

Bceewm nanumentam (n=754) npoBezieHa onepanus Ha )KeITYHOM
ny3sipe, u3 HUX 708 (93,9%) OonbHBIM - paguKaibHas olepa-
uust. Beero BeinmonHeHo 948 BMemaTeabCTB - B OJUH WIM HE-
CKOJIKO 3TaloB M B Pa3iHuYHBIX KOMOWHanusaX. B crarmona-
pax, B 3aBUCUMOCTH OT HaJIM4YUs TEXHUYCCKHUX BO3MOX(HOCTeﬁ
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u HpHHS{TOﬁ TAaKTHUKH, HUCIIOJB30BaJIMCh Pa3HBIC 110 OG’beMy u
XapakTepy Olepalvu: Bce BAPHAHTBI XOJICIUCTIKTOMUI (J1ama-
POCKOIIMYECKUE, B T.4. €AUHBIM leCTyl'[OM U MUHHUJIAIIapOCKO-
IINYCCKUMU I/IHCprMCHTaMl/I, a TaKXX€ MHUHWJIAIIapOTOMHBIM
JlOCTyl'lOM u ((Tpa)ll/ILll/lOHHble»), JAUAIICBTUYCCKHUE BMEIIATCIIb-
cTBa noj, KoHTposieM Y3U min X0JIeHUCTOCTOMUM B Ka4eCTBE
MEPBOTO WK €AMHCTBEHHOI'O STalla JICYCHUA, SOHAOCKOIINYCCKas
ManmI0CHOUHKTEPOTOMHUS, BBIMOIHICMAs 10 WK TIOCIIE XOJe-
OUCTIKTOMUU.

I/ISy‘[eHbl peE3YJIbTaThI JICYHECHUA GOHBHIJIX 1 BO3HHUKIIINE B XO1€
1 MOCJIC BMEIATEIbCTB OCIOKHCHUSL.

)1.]'15[ PIHTCI"paJ'[bHOﬁ OLICHKHN YaCTOTBI U TSHXKECTHU UHTpPaA- U 110-
CJICOTICPAIIMOHHBIX OCJIOKHCHHH MPEITOKCHa MOTUPHUKAIHS
COKpAIllEHHOT0 BapuaHTa wiKajibl «Accordion», ycoBeplieH-
CTBOBaHHAasI HaMH l'lyTeM Z[OGaBJ'[eHI/IH Ganm)Hoﬁ OLICHKH TsXKE-
CTH OCJIOKHEHUH. Monu(UIMPOBaHHYIO ILIKATy MCIIOIb30BAIN
JUIL CPABHEHU S pe3yanaTOB xnpypruqecxoro JICUCHMUA 60.1'[]:-
HBIX OCTPbIM XOJIEHUCTUTOM.

Kaxxolt cTeneHn OCIOKHEHUH NPHUCBOCHO ONpEACICHHOE
4UCII0 OAJIIOB C YYETOM YBEJINYUBAIOIIETOCS HETATHBHOTO BITH-
SIHUST Ha 3[0POBBC MAI[CHTA C BO3PACTAHUEM €0 TSKECTH: OC-
JIOXKHEHHUs JIErKOM creneHn — 1 0aui, cpeaHen TskecTn — 2,
TsKeJI0M — 4. JleTalbHBIN UCXOJI OLIEHEH B 8 0aJIJIOB.

CpaBHuTenbHBIN aHanu3 kiaccudukanuii Clavien-Dindo, Ba-
PHAHTOB MIKaJIbI «Accordion» ¥ MPeAIOKEHHOW HaMU ¢€ MOJIU-
¢uxanuu npexcrasiex B Tadnune 1.

Tabnuya 1. Knaccughuxayus msocecmu ocroxcnenuii Clavien-Dindo,
sapuanmol wikansl «Accordiony u npednodicennas Hamu eé Moougurayus

Kaaccudukanus oc/10:xHeHUI
XapakTepHCTHKA 0CJI0KHEHU Clavien- “Accordion” “Accordion” Bann
Dindo pacut. COKD.
JIroboe OTKIOHEHUE OT HOPMAIILHOTO TCYCHUS B
MTOCIICOTICPAIIMOHHOM TIEpUoJIe, He TpeOyroliee MEANKaMEHTO3HOTO
JICYCHNS FJTH TIOBTOPHBIX BMEIIATENBCTB. J[OIyCTUMO IpHMEHEHNE I 1 - nerkxoe 1 - nerkoe 1
aHAIIBTCTHKOB, aHTUIMETHKOB, TNYPETHKOB, DIICKTPOJIUTOB,
¢uznorepanuu. PaneBas nHpEKIHs, TPEOYIOIMAs TOJIHKO MEPEBI30K
OcnoxxHeHwHs1, TpeOyIOIIHe JICUCHHUS TIperapaTaMi HHBIMH, YeM
TIPU OCJIOKHEHUSX TIEPBOI CTETICHH, KOTOPBIE CTaBSAT ITeper I 2 - cpesei 2 - cpemei
HEOOXOIMMOCTBIO OCYIIIECTBIICHHUS TIEPETMBAHKS TIPENIApPaTOB KPOBH 2
¥ TIOJTHOTO TTAPEHTEPATHEHOTO THTAHHS oKecTH oKecTH
OcnoxHeHus, TpeOyIomue XUPYPradecKux, YHI0CKOMNIECKUX I
BMEILIATEILCTB WM MAHUITYJISIIUH 1O PaJ0IOTHYECKUM
KOHTPOJIEM:
3 — Tsmxenoe —
I He TpeOyroree
- 0e3 HCIOIB30BaHus 001Iero 006e300MuBaHus a oOmeit anecre3nn
4 — TsKenoe
- o o0mmM 06e300IMBaHIEM ~ oliepaiui 3 - mxenoe 4
1Ib oz o0rmieit
aHecTe3uen
JKu3neyrpoxarolye oCloKHEHUS, v 5 — Taxenoe
TpeOyrole HHTEHCUBHOW Teparuu — OpraHHas
- HEIOCTaTOYHOCTh OJJHOTO OpraHa IVa HeJ0CTaTo4u-
- TIOJINOPTaHHAasl HEIOCTATOYHOCTh IVb HOCTb
JletanbHelit ncxon \4 6 - cmepTh 4 - cMepTh 8
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TskecTh MHTpPAOINCPALIMOHHBIX OCJIOKHEHHH TPaKTOBAJIH
AQHAJIOTHYHO TaKOBOH HocieonepauuoHHbix. K nérkoil crenenn
OTHOCWJIM OCJIO)KHCHHMS, CYILIECTBEHHO HE BIMSIOIIME HA XOI
BMELIATENILCTB (HE3HAUUTEIbHOE KPOBOTCUCHHE U3 JIOXKA XKETU-
HOTO TTy3BIPS WK ITy3bIPHOM apTepuH, nephoparys my3bIpHOTro
HpOTOKa, ycTpan&HHble 0e3 n3MeHeHus noctyna). Koppekius
OCJIO)KHEHUH CpelHeH TsDKeCTH TpeOoBajia 3HAYMTEIBHOTIO OT-
KJIOHEHUS OT «HOPMAJBbHOIO» XOZa OINEpalluy MM KOHBEPCHIO
OIEPaTUBHOTO JOCTYIIA Ha MOAOHBIN 110 TPAaBMAaTHYHOCTH (TaM-
IOHUPOBAHUE JI0XKa JKETYHOTO IIy3bIPs WJIW BBIIIOJIHEHUE MU-
HUJIanapOTOMHUHU Jis1 OCTAHOBKH KPOBOTCYCHMSA, PA3BUBLLICTIOCA
BO BpeMsl JIAIIAPOCKOIIMUYECKOM XONEUCTIKTOMUN) JINOO Cyllie-
CTBEHHOTO H3MEHEHHs «CTaHIAPTHOIO» I0CICONEePalliOHHO-
o JieueHHUs (IepesBaHue MPEnapaToB KPOBHU sl KOPPEKLUH
HIOCTIeMOpPparnuecKoil aHeMuu, pa3BUBILEIiCS B pe3ybTare UH-
TpaornepalMoOHHON KPOBOMOTEpH). BO3HUKHOBEHHE TIKEIOTO
OCIIOKHEHHsI TPeOyeT TOBTOPHOTO ONEPATUBHOIO UIIM YHJOCKO-
MUYECKOTO BMEIIATENIbCTBA, JTUOO COMPOBOMKIACTCS OpPraHHON
JUChYHKIUEH, UM €r0 HEBO3MOXKHO YCTPAHUTh 0€3 3HAUUTEIIb-
HBIX HEONArompHATHBIX MOCACACTBUN It GONBHOTO (ITOBPEK-
JICHHE XOJIe[0Xa, BBIABICHHOE I1OCJIEC 3aBEPIICHUS OIEpaLuy).
VYuuteiBast 00JBIIYI0 TPABMATHYHOCTD JTaaPOTOMHOTO JI0CTYHa
B CpaBHEHHH C MUHUJIAIIAPOTOMHBIM HJIH JIAITAPOCKOIMNMYCCKUM,
a TaKkKe OOJBIION PUCK PA3BUTHUs OCIOKHEHHU HPH €ro Ipu-
MEHEHHUHU (TOCIeONepalliOHHbIC IPhIKH, CBHIIM), NIEPEX0x Ha
JIAapOTOMUIO AJIsl JIMKBUIALMK OCJIOKHEHMS, BOSHHUKILIETO BO
BpPEMs BBITNIOJIHEHHUS MAaJIOMHBa3MBHOI'O BMEIIATEIIBLCTBA, OTHO-
CHJIM K TAXCJIBIM OCJIOKHCHUSM.

Wuterpaneubiil nugexke tsoxectu ocnokHenuit (MUTO) xu-
PYPru4ecKkoro JICYEHHs OINPEACIIAIN IO OTHOIICHUIO CYMMBI
0aJIJIOB BCEX Pa3BHBIINXCS OCJIOKHEHHH y OHOTO MalyeHTa K
00I1eMy YHCITy OIIEPUPOBAHHBIX OOJIBHBIX:

x4+ 2K, + 4Xy +8X,
n

HHmezpanstolil UHOEKC MANCECTNU OCTONXCHEHUT —

X, — KOJINYECTBO OCJIOKHEHHMH JIETKOM CTEIEHH TSIKECTH,
X, — KOJI-BO OCJIOKHEHUH CPEHEN TKECTH;

X, — KOJI-BO TSDKEJIBIX OCJIOKHEHHUIH;

X, — KOJI-BO JIETAIIbHBIX UCXOI0B;

N — YHCJIO OTNIEPUPOBAHHBIX OOJIBHBIX.

Pacuér UM TO no3BossieT cpaBHUTH PUCKU U TSHKECTb OCIIOXK-
HEHHH IIpU UCIIOJIL30BAHUU PA3JINYHBIX XUPYPIrUICCKUX TEXHO-
JIOTUI U TAKTHYECKUX CXEM y 6OJ'II)HI>IX OCTPBIM XOJICHUCTUTOM.

Pe3yabTarel W uMX o0cy:kaeHHe. BolbHBIM OCTpHIM XOlle-
LIUCTUTOM JIETKOW CTEINEHU TSKECTH BBINTOJIHEHO 202 XOJelu-
CTAKTOMUM JlanapockonnyeckuM (JIXD), MUHHUIIaIapOTOMHBIM
(MXD) u otkpsiThiM (OXD) ciocobamu.

W3 Tabnuisl 2 crenyet, 4to Hanbosee 0e30MacHOi TeXHOIIO-
rueit y G0JIBHBIX OCTPBIM XOJELUCTUTOM JIETKOM CTENeHH, KaK U
CJIe10Balio 0XKUIaTh, okazaiack JIXD (0,21 6amna).

IMpumenenre MXD st jieueHust OONBHBIX TOM TPYIIIBI Me-
Hee 11es1eco00pa3HO, MOCKOJIbKY MHTErpallbHbII MHIEKC TSDKe-
CTH OCJIOKHEHHH ObUI HECKOJILKO BhIie - 0,23 Gauia Ha OJHOrO
6oseHOTO. [Ipu 3TOM HE ciemyeT 3a0bIBaTh, YTO OOJCBOW CHH-
JIPOM I10CJIE TOH omepaliy 0ojee BEIPaXeH, a KOCMETHYECKHUH
pe3yIbTaT XyxKe.

CaMbIM HEOJIArONPHSITHBIM BAPUAHTOM JICICHUSI DTOH KaTeropuu
OOMNBHBIX sABIISIETCS Ucnonb3oBaHue OXO, KoTopast 110 BCeM MOoKa-
saressiM (MUTO, GoneBoli cHHAPOM, KOCMETUYECKUI pe3ysbTar)
SHAYUTEJIbHO YCTYNACT NPUBCACHHBIM BBIILIC OICPALIUAM.

HcnonezoBanne MW TO no3BosnseT NporHo3upoBarh pe3ylibTaThl
U OIITUMU3UPOBATH TAKTUKY XUPYPTUYCCKOI'O JICUCHUS. Hanpumep,
B JICHCHHUU 60J'll)Hle OCTPBIM XOJICHUCTUTOM cpe)meﬁ TSKECTH,
BKJIFOYEHHBIX B UCCJICAOBAHUE, ITPUMEHSAIIUCh BCE TPU OCHOBHBIX
BUA XOJICHUCTOKTOMHNH, OTHAKO B PA3JIMYHBIX CTallMOHapax 4acTo-
Ta WCIIOJIb30BaHKs MAJIOMHBAa3UMBHBIX BapHAHTOB BMEIIATCIILCTBA
ObU1a pa3HoOH, a B 4 wmHuKax u3 § MX0D He ucnons3obanacs. Ha
OCHOBAHMU ITOJTYYCHHBIX JAHHBIX Mbl CMOACIMPOBATIN HECKOJIBKO
BO3MOXHBIX CXEM COUYCTAHUA XUPYPIrUUCCKUX TEXHOJIOTHH U ore-
HHUJIN 66301'IaCHOCTb UX NPUMECHCHMS.

YacToTa BBISBIICHUS OJArONPUATHBIX YCJIOBUHN AJIs yCHEII-
HOro u Ge3onacHoro BbinmonHeHus JIXD B pa3sHbIX KIMHUKAX
CYLIECTBEHHO OTiIn4ayiack, focruras 80% oT uncia 60abHBIX
OCTPBIM XOJCLUCTUTOM CPEIHEH CTENEeHH TAKECTH. DTO IO-
3BoJIsieT cuuTarh JIXD ocHOBHOM onepalueil y 60JbHBIX JaH-
HOH TpyIIIbI.

[Ipu ucnonb3oBanun OXD B KauecTBe METOla pe3epBa y
ocraBumxcs 20% OonbHBIX, pacueTHas BenuuuHa MMUTO co-
craBuia 0,5 Gayuta, 9TO 3HAYUTEIBHO JIyHIe, YeM MPU HCIIOIb-

Tabnuya 2. Humezpanvhviii uHOeKkc msaicecmu 0CI0ANCHEHUL XOIeYuCmIKmMmoMuil
¥ BONIbHBIX OCMPBIM XOLEYUCTIUMOM JLe2KOU CIMeneHu MHCecmu

Onepauus Ocaownenns, 6annnt Bcero 6am10B Ywuciio 60JbHBIX HUHUTO, 6anabl
HHTPAOIL IOCJICOTI.
JIXD 8 15 23 107 0,21
MX5 5 14 19 82 0,23
0X> - 5 5 13 0,38
Tabnuya 3. Humezepanvbhwitl uHOEKC Maicecmit 0CI0HCHEHUL OMOETbHbIX BMeamenbCeme
Y 60IbHBIX ¢ covemanuem 0Cmpo2o XONeYyucmuma u Namoa02UL HCeIUHbIX NPOMOKO8
Onepauust CymMma 0aJ1J10B 0CJI0KHeHU HNUTO Hna 1 B7Mew-Bo, 617161
JIXO (n=15) 15 1,00
MXD (n=66) 28 0,42
0OXD (n=21) 20 0,95
JX (n=26) 24 0,92
XJIT+T-gp. (n=50) 35 0,70
V3 (n=11) 4 0,36
SOIICT (n=36) 14 0,39
OXC+murosrketp. (n=54) 22 0,41

JIX — openuposanue xoneooxa, XJIT+1-0p. - xonedoxonumomomus u OpeHuposanue xonedoxa 1-oopasHvim Openaxcem,;
V3] — openuposanue scenurnoeo nysvipsa noo konmponem Y3U; DIICT — snoockonuueckas nanuiiochuHKmepomomusl;
DXC+ numosxemp. — ubpoxonedoxockonus u IUmodKCmpayus

© GMN
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30BaHnn OXD B Ka4yeCTBE OCHOBHOI'O M €IMHCTBEHHOIO METO1A
neuennss (MUTO 0,9 Gamna).kauecTBe OCHOBHOM OIeparvu B
TEeXHUYECKH MPOCTBIX cUTyauusx, MXD - B ciydasx cpenHeil
CJIOKHOCTH U CIIOKHBIX BMemiarenbetB, OXD - meron pesep-
Ba (B HAIlleM HCCJICIOBAHMM YacTOTA MX HCIIOJIb30BaHMs ObLIa
15%, 80% u 5%, COOTBETCTBEHHO) - MHTETPAJIbHON MHIEKC TSI~
JKECTU OCJIOXKHEHMI oKasajcst HauMeHbuM - 0,37 Gasuia. Ta-
KAM 00pa3om, Hanbosiee 0e30MacHbIM y OOJBHBIX OCTPBIM XO-
JICLIUCTUTOM CpPEeHEH TSHKECTH B IUIaHE Pa3BUTHUS OCIOKHEHUH
SBJISIETCSI BAPHAHT, coueTaronuii npeumyinectsa JIXD u MX0D
IPU BBIIOJIHEHUH ONEpaLuil pa3IuyHON CI0KHOCTH.

IpumeHenne MOANGUIMPOBAHHON HAMH IIKAJIbI TSHKECTH OC-
noxHeHnid 1 MM TO no3BossieT cpaBHUBATh Pe3yJIbTaThl IpUMe-
HEHUS MHOTO3TAIHBIX CXEM XUPYpPrHUYecKoro jgedenus. Tak, npu
IPOBEJICHUM MHOTOLIGHTPOBOIO HCCJIEAOBaHMsI OOHAPYKEHO,
yro y 107 GOJIBHBIX C COYETaHHEM OCTPOTO XOJIELHUCTUTA U Ia-
TOJIOTHH YKETYEBBIBOASAIINX TPOTOKOB UCIIONB30BaHO 33 KoMOU-
HALlMM Pa3JIMYHBIX BMEIIATeNbCTB. J{J1s1 TOro, 4TOOBI CPaBHUTH
6e3onacHoCTh uX npuMenenus, paccuntann MU TO oTaenpHbIx
orepanuii B 91oif rpymnie 60ibHbIX (Tabnuna 3).

MuTerpanbHblii HHACKC TSHKECTH OCIIOMKHEHUH OTICTIBHBIX BME-
IIaTeJIbCTB TIO3BOJIACT PACCUMTATh €0 U Ul Pa3iIM4HbIX MHOIO-
KOMIIOHEHTHBIX cXeM xupypruueckoro jedeHus. MUTO paznnu-
HBIX OIEPAaLUi, UCTIONB3YEMBbIX B KOMIUICKCE JICYEHUs, CyMMUPY-
forcsi: UMTO mmpoko ucromnb3yeMoit cXeMbl JeueHust (3HIO0CKO-
NMYecKasl ManuIOCUHKTEPOTOMUS B KAa4ecTBE IEpPBOIO dTara
JICYCHUS ¥ TIOCIIEAYIOIIAsT JIAapOCKOITMYECKAs XONELIUCTIKTOMHUST)
HAIUEHTOB C COYETaHHEM OCTPOrO XOJIELMCTUTA U IATOJIOTUH
JKETIHBIX MPOTOKOB cocTaBmi 0,39+1,0=1,39 bama.

IIpu ucnonb30BaHUU TPEXITATHON CXEMBbI JICUECHUS JaHHOH
KaTeropuu OOJNBHBIX, B YaCTHOCTH, BbIONHEHHUs Y3/I mist Ky-
IHUPOBAHHUS OCTPOrO XOJELHCTHTA M Pa3rpy3Kd OHIMAPHOIO
nepeBa, ¢ nocienytomeil IICT u, kak OKOHUATENBHOTO JTara
- JIXD, UUTO cocrasun 0,36+0,39+1,0=1,75 Gamia. Takum
00pa3oM, HCIOJIb30BAHUE JOMOJHUTEIBHOIO 3Tana HEraTUBHO
HOBJIMSJIO HAa IPOTHO3 BO3HUKHOBEHUS U TSHKECTh OCIIOKHEHUH
IPU UCIOJIB30BAHUY ITOM CXEMBbI JICUCHUSL.

BoiBoabl. [IpemnokeHHble HAMH MOAUGDHUKAINS IIKATIBI H
UHTETPaJIbHbIM MHIEKC TSHKECTH OCJIOKHEHUI YHUBEpCAlbHBI,
HO3BOJISIIOT OLIGHUTh U CPAaBHUTH OE30MIACHOCTH TE€X MJIM MHBIX
BUJIOB OIICPATUBHOTIO JICYCHHS U IPUMEHIEMBIX XUPYPIUUECKUX
CXEeM W, NIPH HAJIMYMU JOCTATOYHOTO 00beMa JaHHbIX, TPOTHO-
3UPOBATh PE3y/bTaThl UCTIOIb30BAHUS PA3IUYHBIX KOMOUHALINN
BMELLIATEIIBCTB.

JIMTEPATYPA

1. Hansanu C.A. u ap. XKemunoxkamenHas Oone3ns. M: U3na-
Tenbekuil oM «Bunap-My», 2000. 144 C.

2. eLIBRARY.RU - HAYYHAS SJIEKTPOHHAA BUBJIU-
OTEKA [Onekrponnsiii pecypc]. URL: https://elibrary.ru/
defaultx.asp (mara oopamenus: 29.05.2018).

3. Clavien P.A. u ap. The comprehensive complication index
(CCI ®): Added value and clinical perspectives 3 years «down
the line» // Ann. Surg. 2017. T. 265. Ne 6. C. 1045-1050.

4. Clavien P.A., Sanabria J.R., Strasberg S.M. Proposed clas-
sification of complications of surgery with examples of utility
in cholecystectomy // Surgery. 1992. T. 111. Ne 5. C. 518-526.
5. Dindo D., Demartines N., Clavien P.-A. Classification of Surgi-
cal Complications // Ann. Surg. 2004. T. 240. Ne 2. C. 205-213.

6. Festi D. u nmp. Incidence of gallstone disease in Italy: results
from a multicenter, population-based Italian study (the MICOL
project). // World J. Gastroenterol. 2008. T. 14. Ne 34. C. 5282-9.

10

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

7. Kratzer W., Mason R.A., Kéchele V. Prevalence of gallstones
in sonographic surveys worldwide. // J. Clin. Ultrasound. 1999.
T.27.Ne 1. C. 1-7.

8. Martin R.C.G. u np. Quality of complication reporting in the
surgical literature. // Ann. Surg. 2002. T. 235. Ne 6. C. 803—13.
9. Sartelli M. u gp. The management of intra-abdominal infec-
tions from a global perspective: 2017 WSES guidelines for man-
agement of intra-abdominal infections. // World J. Emerg. Surg.
2017.T. 12. C. 29.

10. Shaffer E.A. Epidemiology of gallbladder stone disease //
Best Pract. Res. Clin. Gastroenterol. 2006. T. 20. Ne 6. C. 981—
996.

11. Slankamenac K. u ap. The Comprehensive Complication In-
dex A Novel Continuous Scale to Measure Surgical Morbidity //
Ann Surg. 2013. T. 258.

12. Strasberg S.M. Acute Calculous Cholecystitis / N. Engl. J.
Med. 2008. T. 358. Ne 26. C. 2804-2811.

13. Strasberg S.M., Linehan D.C., Hawkins W.G. The accordion
severity grading system of surgical complications. / Ann. Surg.
2009. T. 250. Ne 2. C. 177-86.

14. Yokoe M. u ap. Tokyo Guidelines 2018: diagnostic crite-
ria and severity grading of acute cholecystitis (with videos) // J.
Hepatobiliary. Pancreat. Sci. 2018. T. 25. Ne 1. C. 41-54.

15. PubMed - NCBI [DnekrponHnsiii pecypc]. URL: https://www.
ncbi.nlm.nih.gov/pubmed/ (nata o6paruenus: 29.05.2018).

SUMMARY

INTEGRAL ASSESSMENT OF RISK AND SEVERITY OF
COMPLICATIONS OF SURGICAL TREATMENT FOR
ACUTE CHOLECYSTITIS

!Natroshvili I., 2Prudkov M., 3Shulutko A.

!Municipal Hospital of Kislovodsk, Kislovodsk, *Ural State
Medical Academy, Yekaterinburg, 3Sechenov University, Mos-
cow, Russia

Acute cholecystitis (AC) is one of the most common surgical
diagnoses in emergency setting. Despite its high incidence, there
remains a range of treatment approaches. It is hard to compare
different treatment options, and one of the reasons is that report-
ing of complications is often inconsistent and incomplete.

This study aims to develop the Integral Complications Se-
verity Index (ICSI) that takes into account all complications
developed during and after surgery. We conducted a mul-
ticentric, retrospective cohort study of 754 patients. All of
them had surgery for AC at eight hospitals in four cities of
Russian Federation (Moscow, Yekaterinburg, Volgograd, and
Kislovodsk) during 1-year period. To evaluate results of the
surgical treatment we modified Accordion Severity Grading
System by adding progressive scores for each grade of com-
plication and taking into account not only all postoperative
events but also all complications occurred during surgery and
developed the ICSI.

The Integral Complications Severity Index (ICSI) is calculat-
ed as sum of all complications multiplied by their corresponding
scores (mild — 1, moderate —2, severe — 4, death — 8) and then
this sum is divided by patients or procedures count. To evalu-
ate surgical treatment schemes that involve multiple procedures
(e.g., endoscopic sphincterotomy and laparoscopic cholecystec-
tomy) ICSI of all procedures are summarized.

The modified severity grade scale and ICSI can be used to
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evaluate and compare results and safety of various surgical pro-
cedures and their combinations taking into account all complica-
tions and their severity developed during and after surgery.

Keywords: Integral Complications Severity Index, surgery
complications

PE3IOME

HHTETPAJIbHASI OLIEHKA PUCKA M TSZKECTH OCJTOKHEHAM
XUPYPI'HYECKOI'O JIEYEHHUSA OCTPOI'O XOJIEUCTUTA

"HarpomBuiu U.I., [pyaxos M., *IyayTko A.M.

I'BY3 CK “Kucnosoockas I'B”, Kucnosoock, *Ypanvckuii 2ocydapemeenviii meouyunckuil ynugepcumem, Examepunoype;
3Tepeuiii mockosckuil 2ocyoapemeenvlil meouyunckuil ynueepcumem um. .M. Ceuenosa, Mockea, Poccus

Lenpro mccnenoBaHMs SIBUNACh OIEHKA PHCKA U TSDKECTH
HHTpa- M TOCIICONEPA[MOHHBIX OCIOKHEHUH, BO3HUKIINX B
pe3yabTaTe XHPYypPTUUECKOTO JICUEHHUs] OCTPOTO XOJEIHCTHTA
1 pa3paboTKa MHTETPANBHOTO MHJEKCA TSDKECTH OCIIOKHEHUH
XHPYPTUUECKOTO JEUSHUS IS CPAaBHEHHS PUCKOB M TSDKECTH
OCIIOKHEHHH TIPU MCTIOIb30BAHUN PA3IHUHBIX XUPYPTHUECKUX
TEXHOJIOTUH U TAKTHYECKHUX CXEM.

IIpoBeneHO MHOTOIIEHTPOBOE PETPOCTIEKTUBHOE KOTOPTHOE HUC-
cleoBaHue 754 MAIMEHTOB, ONEPHPOBAHHBIX B 8 CTAllIOHApax
roponoB Mocksa, ExarepunOypr, Bonrorpax u Kucnosonck Poc-
cuiickoil Denepanu B TEUEHNUE OJHOTO T0AA 110 TIOBOLY OCTPOTO
xonerucTuTa. s OLEHKH Pe3yIbTaToB XUPYPIrHIECKOTO JICHEHHUS
ABTOPBI CTaThl MOAU(HUIMPOBATH KAy «Accordion» ImyTeM J10-
OaBneHus OAUTEHOM OLICHKH TSHKECTH OCTIOKHEHHUI U pa3padoTaii

MHTETPpabHBIA HHIEKC TsokecTH ocnoxkHenuit (MUTO).

HNUTO onpenensanu mo cymMMe 0ajIoB BCEX Pa3BUBIIUXCS
OCJIO)KHEHHH (JIeTKas CTeNmeHb TsHKEeCTH - 1 0ai, cpemHss -
2, TspKenas - 4, NeTanbHBIA MCXOA - 8) y OIHOTO MaIMeHTa
WX TIPH OJHOM BMemaTenbcTBe. [ OIEHKH CXeM XHpPYp-
THYECKOTO JICUCHNS, BKITIOYAIONINX HECKOIBKO BMEIIATEIbCTB
(?HIOCKOTIMYECKAsT MAIMIIOCHUHKTEPOTOMUS H JIAIIapoCKo-
nuyeckas xonenuctakromus) cymmupoBann UUTO xaxmoit
oTepanuy.

[IpennoxeHHsle aBTOpaMH MOAM(UKALNS IIKAIBl TSHKECTH
ocnoxxkaeHnid 1 UMTO mo3BONSAIOT OLEHUTh M CPaBHHUTH pPe-
3ynbTaThl U 0€30MaCHOCTH PA3IMYHBIX XHPYPIUUECKHX BMeEIla-
TENBCTB U MX KOMOMHAILIUH C yIETOM BCEX BO3HHKIINX HHTpA- U
MOCJICONEPAOHHBIX OCIOKHEHUH 1 UX TSHKECTH.
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RESULTS OF EVLT: RADIAL FIBER VERSUS BARE-TIP FIBER WITH CHEMICAL ASSISTANCE

Tkachenko O., Chekhlov M., Riabokon A., Stoliarchuk E.

Odessa National Medical University, Ukraine

Varicose vein disease (VVD) of the lower extremities is one
of the most important medical and social issues in the national
health care program that significantly reduces the life quality
index (LQI) of patients despite of the low impact on the life in-
dicators in general and does not differ with this parameter from
cardiovascular illnesses [10]. It is characterized by prevalence
(approximately 50% of the employable population of the world
suffer from the VVD specter of symptoms that causes serious
economic losses at both the individual and the state level), as
well as by a steady progress, high frequency and diversity of
trophic disorders and varying range of manifestations (from
cosmetic lesions in young patients to dystrophic interruptions in
elderly ones) [5].Thus, it results in a serious problem for doctors
of general and surgical practice in polyclinic and hospital units.
Overviewing numerous long-term studies, a clear gender pre-
disposition has been identified (the female / male ratio is 85/15)
[6]; in the age structure there is a direct correlation with age,
with a significant portion in patients over the age of 50 years. In
addition, patients with compromised heredity are at risk. A wide
range of complications of varicose vein disease, caused by a linger-
ing asymptomatic period and a clear underestimation of this prob-
lem by medical professionals and patients, as well as pronounced
tendency to relapse due to technical or tactical errors during the
treatment significantly deteriorates the patients ‘quality of life [1].

The main tactical rule determines the only correct way to achieve
the result by correct wording of tasks and setting achievable goals.
Analyzing the many year data of the holistic venous system struc-
ture in present allowed us to formulate a terminologically self-
defining concept of systemic venous insufficiency of the infra-di-
aphragmatic segment - infra-diaphragmatic venous disease IDVN
[8]. Obviously, this approach eliminates all theories about segmen-
tally damaged venous apparatus, and, accordingly, any ambitions
for the definitive recovery in any conservative or radical way. This
postulate is fundamental in the practical and educational activities
of vascular surgeons and phlebologists, defining the multidiscipli-
narity of this process. Correctly set goals and determined prospects
of treatment at all stages of patient care increases the compliance
between participants of the treatment process and improves the pa-
tients’ quality of life. The multivector field of technical and tactical
treatment approaches of chronic venous insufficiency symptoms in
the context of varicose veins disease has been effectively expanded
during the foreseeable past by synchronous developments of vari-
ous phlebological schools. That was a natural consequence of the
synthesis of the scientific and technological progress results at the
intersection of the medical, biochemical, biophysical, pharmaco-
logical and engineering planes. Traditionally, in practice, combina-
tions of mechanical, physical and chemical techniques are used [4].
Each of them has a number of obvious advantages, albeit a rather
unsystematic scheme of indications. Within the framework of the
minimally invasive phlebology concept, today transcutaneous in-
terference is preferred. At the heart of all methods, there is the con-
stant principle: physical or chemical damage of the endothelium,
leading to a temporary occlusion of the vessel, and finally resulting
into a constant closure of the venous lumen.

Nowadays endovascular thermal ablation techniques with
different physical principles of endothelium destruction are
considered the standard method for vertical saphenous trunk
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reflux elimination [3,9]. In this context the absence of unam-
biguous linear formulas and determined recommendations for
each CVlcase scenario seems to be dissonant. Along with any
other medical discipline, laser surgery is at the stage of forma-
tion and searching for optimal treatment regimens, determina-
tion of the indications range and application limits. Modern laser
equipment used in a high-energy mode has an efficacy of over
95% efficiency achieving the irreversible occlusion superficial
subcutaneous veins (SSV) lumen [7,12]. However, as the power
increases, the frequency of complications increases proportion-
ally: deep vein thrombosis> 15%, phlebitis> 15%, neuralgia and
neuritis> 30%, severe postoperative pain syndrome> 70% (for
lasers with radiation power> 50 W and linear energy density 6-8
J/mm) [2,12]. Endovenous laser ablation (EVLA)as a method
for technical reasons depends on linear parameters of the affect-
ed object, as well as it is incompetent in the case of branched,
convoluted or narrow vasculature negative cosmetic effect such
as skin pigmentation above the vein restricts the use of EVLT
for epifascial vessel location. Violation of these circumstances
clearly discredits the method, so there is a need for a compre-
hensive and individual approach to each patient.

The modern market of medical hardware is ever-growing, so we
have a problem of the cost and the variety of equipment for mini-
mally invasive phlebological interventions supply. For the other
side there are associated difficulties of rapidly developing methods
of work and the slowly accumulating sufficient experience by spe-
cialists. These reasons form objectives of economic expediency and
maximally efficient use of existing resources to improve the quality
of treatment without significantly increasing costs.

These conditions determine the main task of modern domestic
phlebology at the individual level of each vascular surgeon with
an adequate consideration of reality: the search for the optimal
combination of minimally invasive techniques that maximize the
occlusion of the vessel lumen with minimally damage effect on sur-
rounding tissues, reducing the frequency of relapses and compli-
cations, minimizing the duration of treatment and recovery in the
postoperative period and improvement of patient’s quality of life.

The purpose of the study - comparative analysis of the results
after endovascular bare-tip fiber laser coagulation with simul-
taneous ultrasound-guided sclerotherapy (btEVLA+USGS) of
great saphenous vein (GSV)with the similar technique without
sclerotherapy (btEVLA) and endovascular radial fiber laser co-
agulation (rEVLA)in patients of different age categories with
chronic venous insufficiency caused by varicose vein disease of
the lower extremities classed C2-C6EpsAsPr.

Material and methods. Statistical analysis of 318 clinical
cases of combined surgical treatment in patients with GSV verti-
cal reflux on the base of the University Clinic of Odessa Nation-
al Medical University for the period 2015-2017was performed.

The sample Group was formed retrospectively, as far as the
efficacy of the EVLT was analyzed, and the combination of btE-
VLA + USGS as well as rTEVLA technique were introducted into
the practice of our clinic. Selection criteria: patients with vari-
cose veins classed C2-C6EpsAsPr by CEAP classification with
an ostial valve failure, vertical GSV blood reflux, with (M+m)
diameter of the subfascial venous segment ranged 11.8+4.1 mm,
but with perforator veins and small saphenous vein valves suffi-
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Table 1. Distribution of patients by CEAP scale

Group 1 Group 2 Group 3 Total
C2 14 (30.4%) 45 (31.5%) 51 (39.5%) 110 (34.6%)
C3 21 (45.7%) 68 (47.6%) 54 (41.8%) 143 (45.0%)
C4 6 (13.0%) 24 (16.7%) 18 (13.9%) 48 (15.1%)
C5 3 (6.5%) 3(2.1%) 4 (3.2%) 10 (3.1%)
Co6 2 (4.4%) 3(2.1%) 2 (1.6%) 7 (2.2%)
Total 46 143 129 318
Table 2. Technical characteristics of the power parameters of the EVLT
Characteristics I group II group III group
Wavelength, nm 1064 1064 1470
Laser radiation power, J/sec 20 20 10
Linear energy density, J/mm 5 5 5
Estimated traction speed, mm/sec 4 4 2
Average length of the coagulation zone, mm 277 283 279
Average total energy, J 1385 1415 1845

ciency. Criteria of excluding patients from the study: pregnancy
and lactation, deep vein thrombosis, hypercoagulation condi-
tions and severe systemic diseases.

The sample was standardized by age, sex, and clinical mani-
festations of CVI, and then divided into 3 groups: I - patients,
who was performed the bare-tip fiber EVLAof the GSVinsuf-
ficient segment - 46 persons, operated in 2015; II - patients who
was performed the btEVLA + USGS of the GSV insufficient
segment - 143 people peratedwithin 2016-2017; III - patients
was performed the rEVLA of the GSV insufficient segment -
129 people operatedwithin 2016-2017.

In every case, the patient did choosea definite method himself
after the detailed discussion of the advantages and disadvantag-
es and the acquaintance with world and local statistical indica-
tors of their effectiveness and possible risks.

Average age range (M#m) of patients: I group - 38.2+13.6
years; II group - 45.1+13.3 years; III group - 41.7+9.6 years.

Gender distribution of patients: I group: women - 34 (74%),
men - 12 (26%); II group: women - 114 (79.7%), men - 29
(20.3%); III group: women - 98 (76%), men - 31 (24%).

Average length (M+m) of the GSV insufficient subfascial seg-
ment: I group - 27712 mm; I group - 283+9 mm; III group is
279411 mm.

The distribution of patients by CEAP scale is shown in Table 1.

Venous Clinical Severity Scope (VCSS) [12] was used to
quantify the patients state dynamics in groups 1, 2 and 3. Ac-
cording to the protocol, patients were asked to assess the pain
syndrome, the degree of active life restriction and the need for
compression therapy with the analog scale ranged [0-3]: 0 - no
signs, 1 - slight manifestation of symptoms, no limitations of
active life and the compression therapy during exercises is pe-
riodically required, 2 - medium daily pain syndrome, restriction
of active life and the compression therapy is required during the
period of body verticalization, 3 - severe daily pain syndrome,
significant limitation of active life, and the patient requires the
constant use of compression knitwear. Remaining parameters
are objective indicators, the dynamics of them are determined
by the physician, however, by the same analog scale: 0 - the
sign is absent, 1 - moderate manifestation of the sign, 2 - aver-
age manifestation of the trait; 3 - maximum manifestation of the
characteristic (Table 2).

The EVLA in groups 1 and 2 was performed with the bare-tip
fiber with a quartz core sized 600 pum using Dornier MediLasFi-
bertom 4060 Nd: YAG Surgical Laser with a wavelength of 1064

© GMN

nm and a laser radiation power of 20 W as a source of laser energy.
For patients in group 3, the laser-radiation source with a wavelength of
1470 nm and a laser radiation power of 10 W and with radial fiber was
offered. The energy characteristics of the EVLA are given in Table 2.

Generalized procedure record.

During the operation the subfascial GSV segment was punc-
tured, then the introducer (6 Fr for bare-tip and 7 Fr for radial
optics) was installed, and the laser fiber was applied through it
to the sapheno-femoral junction. The positioning of the fiber tip
was performed with the dynamic ultrasound control. For the tun-
nel tumescential anesthesia by Klein solution was injected along
the GSV trunk [11]. For all groups the lineal power density of 5
J/ mm was chosen as a stable parameter of comparable analysis.
The traction velocity of the fiber is always to be determined in-
traoperatively, considering ultrasound signs of vein obliteration:
the GSV spasm and the appearance of hyperechogenic hetero-
geneous content inside it: for groups 1 and 2 - minimal in the
sapheno-femoral junction region (2 mm/sec), with the average
value along the GSV trunk of 4 mm/sec; for group 3 minimal in
the sapheno-femoral junction region (1 mm/sec), with the aver-
age value along the GSV trunk of 2 mm / section the second
group, 1 ml of 1% foam-form solution of aethoxysclerol was
injected through the port of the introducer before the EVLA pro-
cedure. After that, the methodology of the EVLA was similar to
the same in group 1. The epifascial GSV segment and its branch-
es was neutralized with the USGS or miniflebectomy.

Compression therapy (class 2 compression stockings) in the
postoperative period was obligate: 24h mode - 7 days, then day-
time mode - 10 days.

All patients received a 3-day course of NSAIDs and a 60-day
course of phlebotonics (micronised purified flavonoid fraction —
500 mg twice a day) in the postoperative period.

Results and ther discussion. Treatment quality control was
performed by interviewing of patients and the duplex ultrasound
investigation (equipped with Toshiba Nemio XG SSA 580A) in-
traoperatively and during re-examinations in terms of 7 days, 1,
2, 6 months after the intervention. As a criterion, the complete-
ness of the insufficient GSV segment obliteration parameter was
selected. The results were analyzed and grouped in 6 months
next way: “excellent” - recanalization was not observed, “sat-
isfactory” - there was segmental recanalization without hemo-
dynamically significant blood reflux along GSV trunk, and “un-
satisfactory” - hemodynamically significant blood reflux along
the GSV trunk.
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Table 3: Objective treatment outcomes

QOutcomes Group 1 Group 2 Group 3
Excellent 33 (72%) 138 (96.5%) 129 (100%)
Satisfactory 11 (24%) 5 (3.5%) -
Unsatisfactory 2 (4%) - -
Total 46 143 129
Table 4. Treatment results on the VCSS scale.
Group 1 Group 2 Group 3
Pain syndrome 2.1 1.1 0.2 2.2 1.1 0.2 2.1 0.5 0.1
Varicose veins 2.5 0 0.4 2.6 0 0.3 2.5 0 0.3
Venous edema 2.0 1.1 0.3 2.1 0.9 0.2 2.1 0.6 0.2
Stasis dermatitis 1.4 0.9 0.4 1.2 0.4 0.2 1.3 0.3 0.1
Skin discoloration 0.4 04 04 04 0.4 0.4 0.3 0.3 0.3
Skin induration 1.1 1.0 0.8 1.1 1.0 0.8 1.1 1.1 0.7
Number of ulcers 0.02 0.02 - 0.03 0.03 - 0.02 0.03 -
Duration of ulcers 0.02 0.02 - 0.02 0.02 - 0.02 0.02 -
Diameter of ulcers 0.01 0.01 - 0.01 0.01 - 0.01 0.01 -
Compression therapy 1.3 3.0 0.03 1.1 3.0 - 1.1 3.0 -
Total VCSS 10.45 7.55 2.53 10.66 6.86 2.1 10.35 5.86 1.7

In the postoperative period (1 month), the incidence of partial
GSV trunk recanalization in the group 1 was 24%, in the second
- 3.5%, in the third 0%. As a benchmark, only “excellent” results
were selected.

For the results of groups 1 and 2, the Pearson X2 calculated
criterion was 6.635, and the actual - 29.527 (p<0.001), which
allows us confidently constating the statistically significant
difference in favor of the results of group 2. For the results of
groups 1 and 3, the calculated criterion X2 was 6.635, the actual
- 44.045 (p <0.001), which confirms the statistical significance
of'the difference in favor of the results of group 3. For the results
of groups 2 and 3, the actual value of the Pearson criterion was
4.595 (p = 0.033), which, compared to the calculated 3.841, has
a statistical advantage for the 3rd group at a level of significance
of p<0.05.

Thechangeintheclinicalstatusofpatientsaccordingtothe VCSS
scale is shown in Table 4. For all groups, the time seriesof each
VCSS parameter are presented in three control points of the
study: before the manipulation, 7 days and 6 months after the
operation.

First of all, it is important to note the positive clinical dynam-
ics of skin ulcers in patients of all groups. Only one of 7 patients
with active trophic skin lesions did not reach self-recovery of the
defect with scar tissue for 3 months. After repeated consultations
with the oncologist and the plastic surgeon, the patient was ad-
vised to undergo skin transplantation procedure. This outcome
indicates the sufficient efficacy of all the methods to eliminate
the trophic significant microcirculatory changes and bring them
back to critical limits.

For the comprehensive evaluation of the data in Table 4, the
statistics of time series to the indicator of the total score of VCSS
was used. In the first group, in 1 week after the operation, the
clinical status improved from 10.45 points to 7.55, which cor-
responds to 28%, and in 6 months - to 2.53, that is another 34%,
and 76% in total since the beginning of treatment. Some better
results were achieved in group 2: after 7 days the patient’s as-
sessment changed from 10.66 points to 6.86 (decreased in 36%),
and in 6 months - to 2.1 (decreased in 31% since the previous
stage and in 80% since the beginning). The best results in com-
parison with the first group were demonstrated by the EVLA
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method using radial optics: the advantage of the method in
group 3 with changes of the overall score from 10.35 to 5.86 (in
43%) was determined in a 1 week and to 1.7 (one more 29%) in
6 months meaning 84% positive outcome. The same proportions
correspond to each individual parameter in the comparison.

In addition to the criteria of the VCSS scale in the postop-
erative period, during a re-examination for 7 days after the
intervention, patients were separately offered evaluating the
pain syndrome with a linear analog scale of pain with a range
of values from 1 to 10: no pain - 0 points, weak pain - 1- 3
points, moderate pain - 4-6 points, severe pain - 7-9 points, very
strong pain - 10 points. The necessity and the duration of the
additional course of analgesics also was considered. The survey
was conducted under the condition of clear terminological dif-
ferentiation and confidence in the patient’s understanding of the
difference between the characteristics of postoperative, inflam-
matory and congestive pain syndromes in case of their addition
or succession. While the interviewing the attention was payed
to the actual level of pain and its dynamics. Good result was the
absence of pain or its weak intensity, bad - the pain of middle,
strong and very strong intensity. In group 1, the expressed pain
syndrome and / or the need for analgesics were observed in 32
(70%) patients, in the second group - in 95 (66.4%), in the third
- in 40 (31%). There is no statistically significant difference be-
tween the results of groups 1 and 2 (the actual X2 criterion is
0.155 (p = 0.694). But while comparison of pairs “Ist and 3rd
groups” and “2nd and 3rd groups”, the corresponding actual fig-
ures were 20.818 (p<0.001) and 34.047 (p<0.001), which is sig-
nificantly more than the critical 6.635 and indicates a significant
advantage of the EVLA method using radial optics according to
this indicator.

A separate parameter for the objective evaluation is the fact of
ecchymosis occurring along the GSV trunk in the postoperative
period. For the first and second groups, these indicators were
close for obvious reasons (29 cases (63%) and 98 cases (68.5%)
respectively). Pearson’s criterion was 0.476 at p = 0.491, which
does not represent a statistically significant difference between
these parameters. In the third group, the damage to the vessel
wall, and consequently the hemorrhage, occurred in 35 people,
which is 27%, and by this parameter, working with radial fibers
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far surpasses the practice of using bare-tip ones (X2 = 18.852 at
p<0.001) and the combined EVLA (X2 =46.518 at p <0.001).

For certain reasons, there were no dynamics in skin pigmenta-
tion and skin induration. The absence of cases of burns and deep
vein thrombosis is associated with the correct implementation of
the international protocols recommendations.

Economic feasibility made bare-tip fibers predominant in the
medical equipment market, thus this research became current.
Their main disadvantage is their structure. Due to small area of
the fiber tip, the surface quartz layer fragmentation with an ex-
ponential increase of energy dissipation rate is rather soon. It
leads to its overheating and carbonization, which reduces the
transfer of energy from the fiber to the endothelium and causes
significantly different energy levels on the generator and on the
effector part. So, the procedure of laser obliteration transfor-
mates into the procedure of thermal ablation with uneven exces-
sive damage of the venous wall, its carbonization and perfora-
tion, which results into increased frequency of infiltration and
pain syndrome incidences in the postoperative period.

For the study, patients with a subfascial hip segment of GSV
diameter ranged 8-16 mm were chosen. The indicated refer-
ence values were dictated by the world recommendations, the
experience of phlebologists of our clinic, as well as theoreti-
cal considerations on the technical parameters of the bare-tip
fiber laser equipment and schematic modeling of the extremely
uneven distribution of energy along the trunk of the saphenous
vein. The choice of the combination of EVLK + ECO is due to
our ideas about improving the contact of the venous wall with
the effective part of the fiber and improving the quality of the
manipulation as a result of extravasal tumescent compression
and venous spasm induced by intravasal chemical damage to
the endothelium.

The important and unresolved problem in bare-tip fiber using
is the laser radiation parameters determination and normaliza-
tion. Significant energy losses in the mentioned ways require
increasing of power (J/s) or density of radiation (J/mm?). How-
ever, as the power increases, the frequency of complications in-
creases proportionally, which limits the wide variation of this
index and keeps it within 30-Watts range. The second parameter
does not have sufficient theoretical substantiation, since an area
of the acceptor surface is used for the calculation and the deter-
mination of it is complex due to a number of technical reasons.
At the same time, the equivalent linear density (J/mm) is only
an indirect parameter, forcing practitioners to focus on approxi-
mate empirical data in their practice. Therefore, any techniques
that maximize the contact of the vascular wall with the energy
source, including EVLA + ESO, contribute accumulating of in-
formation about low-energy modes of laser surgery.

Analyzing the technical component of surgical intervention
focusing on the parameter of convenience, the absence of sig-
nificant differences in the technique labor intensity was noted:
using the 6 Fr diameter introducer allows positioning and ma-
nipulating the laser fiber without difficulty. At the same time, the
introducer structure such as the presence of an additional port
makes possible the insertion of sclerosant solution into the vein
without the need for additional venous puncture.

Conclusions. The use of combined (physicochemical) meth-
ods of exposure to the venous wall increases the efficacy of
bare-tip fiber endovascular laser coagulation that allows effec-
tive eliminating vertical reflux in larger trunks with less relapse
probability compared to isolated laser thermal ablation.

The given technique allows bare-tip fiber EVLA (without
reducing its accessibility and aggravation of its defects) to be
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comparable to radial results for the efficiency parameter without
any excessive costs.

The emergence and application of new techniques based on
existing ones allows accumulating experience of using different
treatment approaches of chronic venous insufficiency and devel-
oping the most optimal ones for the price and quality parameter.
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SUMMARY

RESULTS OF EVLT: RADIAL FIBER VERSUS BARE-TIP
FIBER WITH CHEMICAL ASSISTANCE

Tkachenko O., Chekhlov M., Riabokon A., Stoliarchuk E.
Odessa National Medical University, Ukraine

Purpose of the study - comparison of the effectiveness of vari-
ous methods of endovenous laser coagulation of the great sa-
phenous vein, searching the optimal scheme for the treatment of
chronic venous insufficiency. Retrospective analyze of 318 clin-
ical cases of combined surgical treatment using various methods
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of thermoablation (bare-tip fiber, radial fiber, simultaneous ther-
moablation and echosclerobliteration) of a great saphenous vein.

By the parameter of the great saphenous vein occlusion, the
results in the group of simultaneous thermoablation and echo-
sclerobliteration surpassed the bare-tip thermoablation group
results and were comparable with the results of radial thermoab-
lation.
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The combination of methods of subcutaneous veins occlusion
allows to use lower-energy modes of bare-tip endovenous laser
coagulation to achieve the effective vein obliteration compara-
ble to the results of radial thermoablation.

Keywords: endovenous laser coagulation, bare-tip fiber, ra-
dial fiber, echosclerobliteration, chronic venous insufficiency.

PE3IOME

PE3YJABTATHI SHIOBEHO3HOM JA3ZEPHOI KOAT'VJISIIIUA: OIEHKA Y®®EKTHUBHOCTH
HNCIIOJIb30BAHUS PA/IUAJIBHOI'O CBETOBOJIA B CPABHEHUU C TOPHEBBIM CBETOBOJ1OM
B KOMBUHAIIUU C XUMHWYECKUM IIOCOBUEM

Trauenko A.U., Yexaos M.B., Pas6okons A.M., Ctoasipuyk E.A.

Ooeccrutl HAYUOHANbHBIT MEOUYUHCKUL YHUsepcumen, Ykpauna

Lenpto wccnemoBanusi SBWIOCH CpaBHEHHE A(DPEKTHBHOCTH
Pa3IMYHBIX METOIHMK SHIOBCHO3HOW JIa3epHON KOAryJsIHU OOJb-
LIOH HOJKOKHOM BEHBI, TIOUCK ONTUMAJIBHOM 110 LICHE U Ka4eCTBY
CXEMBI JICUCHH XPOHUYECKOM BEHO3HOH HEIOCTaTOYHOCTH.

IIpoBenen perpocrekTHBHBIN aHamu3 318 KIMHHYECKHUX
ClTy4aeB KOMOMHMUPOBAHHOTO XMUPYPTHYECKOTO JICUEHUS C MPH-
MEHEHHEM PA3NINIHBIX METOJUK TEPMOAOISAIINH (TOPIIEBOH CBe-
TOBOA, PaAHMaIbHBIH CBETOBOA, CHMYIIBTAHHAs TEPMOAOISIIUSI
U 9XOCKJIepooOnuTepanusi) OOJBIION MOAKOXKHON BeHbI. [lo
MapaMeTpy OKKIO3UU OOJNBIION MOIKOKHONW BEHBI PE3y/IbTaThI

B TPyTIIE CUMYIBTAHHOM TepMOaOIISIINH U 5X0CKIepoodnuTepa-
UM TIPEB30IUIN PEe3yIbTaThl TPYIMIBI ¢ TOPIEBON TepMoalis-
el 1 OKa3aJIHuCh COMOCTABHMBI C Pe3yIbTaTaMi PaIHalbHON
TEepMOAOISIINY.

Pe3ynbTaTsl HCCIeOBaHUS TO3BOJSIIOT 3aKIIOYHUTh, YTO MPHU-
MEHEHHEe KOMOMHNPOBAHHBIX METOIUK OKKJIIO3UH BEH TO3BOJIS-
€T UCTIONB30BaTh 00JIee HU3KOAHEPTeTHIECKHE PEXKUMBI TOPIIE-
BOI SHIOBEHO3HOM JIA3€PHON KOATYISAINH IS JOCTIKEHNUS (-
(hexTHBHOW OONMUTEpAA BEH, COMOCTABUMOW C pe3yabTaTaMiu
paauanbHON TepMOAOIAINH.
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HYPERCALCEMIA DUE TO POLYMETHYLMETHACRYLATE INJECTIONS?
(LITERATURE REVIEW AND CASE REPORTS)

1Goldman A., *Staub H., *Wollina U.

Clinica Goldman and Hospital Moinhos de Vento, Porto Alegre; *Department of Rheumatology, Pontifical Catholic University
of Rio Grande do Sul (PUCRS), Porto Alegre, Brazil; *Department of Dermatology and Allergology, Stddtisches Klinikum Dresden,
Academic Teaching Hospital of the Technical University of Dresden, Germany

Use of soft tissue fillers in esthetic medicine is dramatically
increasing, and broad range of filler materials is available - from
biodegradable hyaluronic acid to semipermanent calcium-hydroxyl
apatite or poly-L-lactic acid and permanent products such as poly-
methylmethacrylate (PMMA) [29]. PMMA is a hydrophobic per-
manent biphasic filler composed of microspheres which are sus-
pended in either collagen (like in BellafillO, ArteFillO or ArtecollO)
or methylcellulose (like in MetaCrillO) [9,11].

Complications associated with PMMA injections are well known
and include nodule and granuloma formation, infections, chronic
inflammatory reactions, lymphedema, and tissue necrosis [21]. En-
tities characterized by granuloma, either autoimmune or infectious,
are prone to calcitriol-related hypercalcemia [15,22].

Cosmetic filler injections of permanent filler such as silicone
have been recently associated with granulomatous hypercal-
cemia [6]. The relationship, if any, of polymethylmethacrylate
(PMMA) injections with granulomatous conditions has been a
debatable issue. The presented article objectively describes two
cases whereby this association may be postulated.

Case Reports. Case 1. A 69-year-old white female was re-
ferred to the Rheumatologist in May 2017 due to long-standing
arthralgia, myalgia and skin lesions. Cutaneous biopsy of an
erythematous lesion of her right arm had revealed a non-caseous
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granuloma. The patient had been evaluated for a hypercalcemic
state for the last four years. A past history of nephrolithiasis was
confirmed. She had undergone PMMA injections into breasts
and buttocks in 2004. Physical examination showed petrous
nodules in these regions. Clinical investigation demonstrated
an ionic calcium value of up to 1.82 mmol/L (normal 1.17-1.32
mmol/L), and a normal phosphorus profile. Renal function was
preserved. The 1-25 hydroxyvitamin D (1-25 OHD) levels were
extremely elevated (306 pmol/L; normal ref.: up to 108 pmol/L).
The circulating angiotensin converting enzyme (ACE) was also
high. Parathormone (PTH) levels and protein electrophoresis
were within the normal range. Autoantibodies were absent,
and investigation for tuberculosis was negative. A parathyroid
scintigraphy was normal. A computed tomography revealed pul-
monary micronodules and mild pericarditis. A PET-scan carried
out in September 2017 revealed an increased metabolism within
breasts, buttocks and lungs (Figs. 1 a and b).

Nodule biopsy revealed presence of PMMA and non-case-
ous granulomas once again. A sarcoidosis-like syndrome was
therefore diagnosed. Within the period of past year, arthralgia,
myalgia and hypercalcemia have been resolved with repeated
intralesional laser-assisted removal of implants (Fig. 2) and the
combination of low-dose steroids, colchicine and leflunomide.
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Fig. 1. PET-scan of patient #1: (a) and (b) demonstrating a significant tracer accumulation in breasts and buttocks
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Fig. 2. Macroscopy of PMMA-granuloma removed from the chest of the patient #1
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Case 2. A 40-year-old male was referred to the Rheumatol-
ogist in September 2017 due to skin nodules and a persistent
hypercalcemia. Cutaneous abnormalities appeared in 2014-15,
soon after PMMA injections in the soft tissue of arms, thorax,
lumbar region and buttocks. The patient had a past history of
obesity, hypertension and diabetes mellitus. Silicone breast
implants were placed in 2002. Renal function was chronically
altered (creatinine levels ranging 2.0-2.4 mg/dL). Current physi-
cal examination disclosed skin nodules in thoracic soft tissue,
lumbar region and buttocks. lonic calcium was initially 1.4
mmol/L. The 1-25 OHD levels were elevated (139 pmol/L), and
so were the ACE levels (73 IU/L; normal ref.: up to 53 TU/L).
PTH levels were suppressed (6 pg/mL; normal ref.: 10-65 pg/
mL). No autoantibodies were present, and the serum protei-
nogram was unremarkable. Biopsy of a skin nodule revealed
PMMA and non-caseous granuloma. After three surgeries using
intralesional laser for removal of PMMA implants and an oral
intake of colchicine, skin nodulations considerably diminished
(Fig. 3). The calcium and 1-25 hydroxyvitamin D profile are
currently normal. Renal function remains altered, nonetheless
(current creatinine level -2.1 mg/dL).

Fig. 3. Histopathology from a PMMA nodule of patient #2
with rather uniform-sized PMMA particles surrounded by con-
nective tissue (hematoxylin-eosin x 10). Note the absence of an
inflammatory cellular infiltrate

Hypercalcemia is a well-known feature of granulomatous dis-
eases as a whole, mostly tuberculosis and sarcoidosis [22,25]. In
granulomatous conditions such as sarcoidosis, 25-OHD is large-
ly converted to 1-25 OHD (calcitriol) within macrophages and
giant cells [1]. The description of granulomatous infiltration,
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high 25-OHD and hypercalcemia as a complication of PMMA
implants is a topic of recent interest.

The presented cases exhibit some common elements: appear-
ance of granulomas, hypercalcemia, and elevated 1-25 OHD and
ACE levels. Even though a causative factor is difficult to prove,
previous exposure to PMMA might have worked as a trigger in
these patients.

The first patient developed musculoskeletal complaints ap-
proximately nine years after PMMA injections. She showed a
rather diffuse sarcoidosis-like syndrome (including arthralgia,
myalgia, pulmonary micronodules and mild pericarditis). Inter-
estingly, high calcium, 1-25 OHD and ACE were present, but
PTH was not suppressed.

In the second case, a granulomatous reaction restricted to skin
developed shortly after PMMA injections. PTH suppression, in
turn, was noticed. It is also noteworthy that this patient has had
breast silicone implants since 2002. Whether this earlier silicone
implant also contributed to the late granulomatous condition is
only hypothetical since there was no implant leakage.

Granuloma formation is a common adverse event after soft
tissue filler injections including PMMA [4,19]. However, hyper-
calcemia has only been observed with permanent fillers. Sili-
cone injection has been reported to induce recalcitrant hypercal-
cemia in some patients [2,3,5,6,10,13,14,24,28].

Several patients with subacute to severe hypercalcemia due to
PMMA have been reported as well [7,8,16-18,20,23] ( Table).

Patients with HIV-infection have an increased susceptibility
for this adverse reaction and injection into the buttocks with the
use of larger volumes were common, although the amount of
injected material had not been documented in most cases [7,23].

It has been assumed that PMMA induces an autonomous 25-
OH vitamin D 1-alpha-hydroxylase (CYP27B1) activity in mac-
rophages of granulomas comparable to sarcoidal granulomas [8].
Overactivity of extra-renal CYP27B1 is thought to be involved in
increased calcitriol production. What is remarkable is the marked
delay between injection of PMMA and manifestation of hypercal-
cemia that can last for decades. The concept of macrophages being
activated by PMMA has been questioned by Lemperle et al. [12].
They argued that PMMA particles, in contrast to silicone droplets,
are solid and kept within macrophages for the rest of patient’s life.
Therefore, they doubt whether 1-alpha-hydroxylase plays a role in
phagocytosis of PMMA. In our histopathology, there was no in-
flammatory cellular infiltrate in case #2, although non-caseating
granulomas were observed in some cutaneous nodules (not shown).
Furthermore, these authors argued that the injected products dem-
onstrated by Negri et al. [16] were of unequivocal size in contrast to
FDA certified products. This raises the question whether impurities
of the material might be responsible rather than PMMA itself.

Table. PMMA-induced hypercalcemia — an overview (AKI — acute kidney injury; 1V - intravenous)

Author(s) |

Cases |

Symptoms

53-yr-old woman, buttocks

Fatigue, asthenia, nodules

Negri et al. 2014

29-yr-old woman,

asthenia, nodules

50-yr-old woman, legs

AKI, nodules

Negri 2015

2 females, age not specified

Fatigue, AKI (in one case)

Hindi et al. 2015

52-yr-old man, HIV, buttocks & deltoids

Fatigue, polyuria, weight loss

Rados et al. 2015

82-yr-old woman, buttocks

Confusion, delirium, stupor

69-yr-old woman, breasts & buttocks

Arthralgia, myalgia, nodules

This study

40-yr-old man, arms, trunk & buttocks

Nodules
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High 1-25 OHD and low PTH were seen in the majority of cases.
More than 80% of patients developed renal impairment. Surgery
was performed in two patients but remained ineffective. Hydration,
steroids and bisphosphonates were standard therapy, but two pa-
tients died [23]. In our two patients, along with immunomodula-
tion, removal of PMMA implants was apparently helpful for the
improvement purpose of both clinical outcome and laboratory test
results [26,27].
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SUMMARY

HYPERCALCEMIA DUE TO POLYMETHYLMETHAC-
RYLATE INJECTIONS? (LITERATURE REVIEW AND
CASE REPORTYS)

!Goldman A., *Staub H., *Wollina U.

Clinica Goldman and Hospital Moinhos de Vento, Porto Alegre;
’Department of Rheumatology, Pontifical Catholic University of
Rio Grande do Sul (PUCRS), Porto Alegre, Brazil; *Department
of Dermatology and Allergology, Stddtisches Klinikum Dres-
den, Academic Teaching Hospital of the Technical University of
Dresden, Germany

Hypercalcemia is a common feature of malignancy, bone
metabolic conditions and granulomatous disorders. In the latter,
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previously administered. The association, even though intriguing,

hypercalcemia is usually calcitriol-related. As eventual associa-
requires additional confirmation by follow-up studies.

tion of silicone and polymethylmethacrylate (PMMA) injections
with granulomatous disease and hypercalcemia the condition has
become an issue of recent interest. Authors report on two cases of
calcitriol-related hypercalcemia where PMMA injections had been

Keywords: polymethylmethacrylate injections, granuloma,
hypercalcemia.

PE3IOME

MOT'YT JI1 HOJIUMETU/IMETAKPUJIATHBIE UHBEKIWU BbI3BATH I'MITEPKAJIBIIUEMUIO?
(OB30P JIUTEPATYPbI U KIMHUYECKHUE CIIYYAN)

Tomaman A.,’Cray6 X.,’Bosinna V.
Knunuxa F'oromanu Borvrnuya Mounvoc de Benmo, IlopmoAnezpe; *Henapmamenm Peemamonozuu, Ianckuit Kamonuueckuil Yiu-

sepcumem Puol pande 0o Cyn, Ilopmo Aneepe, Bpasunusi; 3Jenapmamenm Jepmamonozuu u Annepeonozuu, Topodckas Bonvhuya
Jpesoena, Axademuueckuii yuebnuiii cocnumans TexnuueckozoYuusepcumema /lpesoena, I'epmanus

l'umepkanbryeMust SBISIETCST OOMUM IPUMeYaTeNbHBIM TTPH-
3HAKOM 3JI0Ka4eCTBEHHBIX HOBOOOPA30BaHMiA, KOCTHBIX METa00-
JIMYECKUX COCTOSHUM U IpaHyleMaTo3HbIX paccTpoiicTs. Ilpu
MOCJIETHUX THIEPKAIbIUEMHUs] OOBIYHO CBsi3aHA C ITOBBIIICH-
HBIM 00pa30BaHUEM KaJbIUTPUOIIA.

B mocnenane rombl 0coObli MHTEpeC BBI3BAaH BO3MOXKHOIT
acconuanyeil rpaHyJIeMaTo3HbIX 3a00I€BaHNi U THIIepKaIbIU-

€MUH C IPUMEHEHUEM MHBEKIIMI CUIMKOHA U MOJIMMETHIIMETa-
kpuiara (IIMMA).

ABTOpaMU TPEACTABICHBI JBa KIMHUYECKUX CIlydasl THIep-
KaJIbIIUEMHH, CBS3aHHON C IOBBIIIEHHBIM YPOBHEM KallbLU-
TpHUOJIA, y MAlUEHTOB, KOTOPbIM paHee BBOAMINCH WHBEKIUH
IIMMA. JlanHasi accoluanust HyKJIaeTcsl B JONOJIHUTEIHHOM
MOJITBEPIKACHNUHN TIOCPEJICTBOM MOCIENAYIOIIUX HCCIIEI0BAHUM.
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ASSESSMENT OF DIRECT RESULTS OF CERVICAL CANCER COMBINED TREATMENT

"Fomenko Yu., ’Cialkowska-Rysz A., 'Muravlyova L., !Sirota V., 'Sapar B.

!Karaganda State Medical University, Kazakhstan, *“Medical University of Lodz, Poland

In the structure of malignant neoplasms in Kazakhstan, cer-
vical cancer ranks fifth in general population, accounting for
5.01%, and among women, cervical cancer stably ranks third,
accounting for 9.1%. At the same time, the intensive incidence
rate of cervical cancer in 2015 amounted to 10.4%,,, per 100
thousand of the population, which in absolute numbers amounts
to 1,826 new cases. The cervical cancer is a visual localization,
the specific weight of the III-IV stages in the Republic of Ka-
zakhstan remains high, in 2015 it was 12.9%, stage IV - 2.2%.
The overall five-year survival rate in 2015 was 56.7% [4].

The standard treatment of locally advanced cervical cancer is
radiotherapy (RT) or its combination with chemotherapy (CTx).
Chemoradiation treatment (RT + cisplatin) is the main type of
cervical cancer therapy according to the Republican (Clinical
Protocol of Diagnosis and Treatment 2015, Kazakhstan) and inter-
national protocols for the diagnosis and treatment of cervical cancer
(NCCN, USA, 2017) [7]. The possibilities of standard methods of
radiation therapy are limited with the impossibility of bringing to
the tumor the large doses required for radical treatment. Under the
standard radiation therapy conditions, any attempt to increase total
doses is associated with a high risk of severe post-radial complica-
tions. All this leads to the search for new ways to improve the ef-
fectiveness of radiotherapy [2,3,6,8,9].

It is of considerable interest to evaluate the effectiveness of
radiotherapy for cervical cancer along and in the combination
with chemotherapy.

The aim of the study was to evaluate the immediate results of
combined treatment of cervical cancer.

Material and methods. This study was conducted as a ret-
rospective analysis of medical history of patients with cervical
cancer who received radiation or chemoradiotherapy in the “Re-
gional Oncology Center” in Karaganda from 2012 to 2017.

All 177 patients underwent RT. RT for locally advanced cer-
vical cancer is traditionally performed external beam radiation
therapy (EBRT) which covers regional lymph nodes and a pri-
mary tumor focus and intracavitary radiation (brachytherapy)
exposure directed to the primary tumor site.

EBRT was performed for all patients with classic fractions, a
single dose of 2 Gy, 1 time per day, 5 days a week. A single dose
of 5 Gy was used for brachytherapy.

All patients were divided into 3 groups, one control and two
investigative. Patients of the control group (55 people) received
only radiotherapy. The investigative group 1 of 77 patients re-
ceived RT in combination with ftorafur per os at a dose of 1200
mg in days of EBRT (800 mg in the morning and 400 mg in
the evening) No. 23, total dose of 27,600 mg. The investiga-

tive group 2 included 45 patients in whom RT was performed in
combination with cisplatin at a dose of 40 mg/m? every 7 days
during the entire course of radiation therapy.

The effectiveness of combined treatment was assessed ac-
cording to standard WHO criteria (1978) using clinical, ultra-
sound and CT examination methods.

The age composition of the group is homogeneous. The mean
age of patients was 48.0+1.9 years. When determining the stage
of cancer used international classification system FIGO. Patients
with locally advanced stage of cancer 68,9+5,3% and 64,4+7,1%,
prevailed in the investigative groups, respectively. All patients un-
derwent general clinical examination, including radiographic ex-
amination of the chest, ultrasound examination of the abdominal
and pelvic organs, CT of the small pelvis, speculum examination of
the cervix with a cytohistological verification.

Evaluation of immediate results was performed immediately
after radiotherapy. The effectiveness of combined treatment was
assessed according to standard WHO criteria (1978) using clini-
cal, ultrasound methods. Evaluation of hematological toxicity
was performed according to WHO recommendations (Geneva,
1979, 1985).

Statistical processing of the obtained results was carried out
by the methods of parametric statistics with an assessment of the
significance of differences between the parameters of the con-
trol and the study groups per Student’s t-test. Statistical analyses
were performed using “STATISTICA 10” and EXCEL.

Results and their discussion. Table 1 presents the imme-
diate results of treatment of patients with cervical cancer. The
complete clinical response (CCR) was detected in 14.5+4.8%,
partial clinical response(PCR) in 30.9+6.2% of patients in con-
trol group. CCR was detected in 20+5.9% and PCR 53.3+7.4%
of patients received RT combined with cisplatin, and 7.8+2.6%
and 41.6+4.7% in combination with ftorafur, respectively. The
frequency of complete and partial responses in the control group
was 45% of patients, in the investigative group 1 - 49.4%, in the
investigative group 2 - 73.3%. The absence of clinical effect was
observed in the control group in 20+5.4%, in the investigative
group 1 14.3+3.4%, in the investigative group 2 8.9+4.2% of
patients. Thus, the combination of radiotherapy with cisplatin
allowed to increase the incidence of complete and partial clinical
responses by 28.3% compared with RT along.

Table 2 presents the characteristics of cervical cancer by
the volume of the tumor according to the ultrasound of pelvic
organs. The sample for the normality of the distribution was
checked according to the indicators “Assimetry” and “Excess”,
and the median indicator was chosen for the analysis. The de-

Table 1. Immediate results of combined therapy for cervical cancer (M+m)

. Clinical response
Groups of patients - K Progressive
by the method of n Complete Partial Stable disease disease
treatment abc/% abe/% abe/% abce/%
Control group (RT) 55 8 (14,543.8) 17 (30,946,2) 19 (34,646,1) 11 (20,0+5,4)
e 7 6 (7.82.6) 32 (41,654.7) 28 (36,424.6) 11(14343.4)
nvestieaive group 2 45 9 (20,0+5.9) 24 (53,3+7.4)* 8 (17,745,7)* 4(8,9+4,2)

note — * the partial response and tumor stabilization in patients in the control group
in relation to the study group 2 (p<0,05) is statistically significant
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gree of regression of the cervical tumor is most pronounced in
the patients of the study investigative 2 69.3+6.9%. Patients of
the control and investigative group 1 had the same tumor vol-
ume (54.4 and 45.6 cm?®, respectively) and the same degree of
regression (42.6+6.7% and 45.2+5.7%, respectively). The com-
bination of RT with cisplatin statistically significantly increases
the degree of regression of the cervical tumor in patients of the
investigative group 2.

Both hematologic and non-hematologic toxicity were deter-
mined in patients with cervical cancer who received RT along
and with chemotherapy.

After the end of the combined treatment, the highest anemia
rate was observed in the group of patients with cervical cancer
who received RT with cisplatin (35.554+7.14%), which was sta-
tistically significant for those patients who took RT with ftorafur
(12.99+3.83% ) (Table 3).

The highest rates of leukopenia were also observed in the group
of patients receiving RT with cisplatin (40.0+7.3%), then in the
group of patients who received RT with ftorafur (33.77+5.39%),
the lowest leukopenia in patients taking only radiation therapy
(23.6445.73%). But these indicators are not statistically significant.

A similar pattern was observed with granulocyte counts, the
highest values of granulocytopenia were in the group of patients
receiving RT with cisplatin (17.78+5.70%), then in patients who
received RT with ftorafur (6.4942.81%) and the lowest values
of granulocytopenia were observed in patients receiving only
radiation therapy (3.64+2.53%). The indices are statistically sig-
nificant in patients who received SLT with cisplatin, in relation
to patients who received only radiation therapy.
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Thus, the most pronounced hematological toxicity was ob-
served in patients with cervical cancer who received RT with
cisplatin, the lowest hematological toxicity was in patients who
received radiation therapy alone.

Non-hematologic toxicity includes nausea, vomiting, mucosi-
tis, hepatotoxicity, nephrotoxicity, is presented in Table 4.

Nausea and vomiting were equally common in patients of
the control group and in the investigative group 1 - 3.6+2.5%
and 6.5+2.8% of cases, respectively. In patients of the inves-
tigative group 2, nausea and vomiting occurred twice as often
13.345.1% than in patients in the investigative group 1, but the
indices were not statistically significant.

Mucositis was observed in patients of the investigative group
2 (13.3£5.1%) twice as often as in patients of investigative
group 1 (6.5+2.8%), but the data are statistically not significant.

The highest hepatotoxicity was in patients who received RT
with cisplatin, where it was observed in 22.2+6.2% of cases, 1.5
times decreased in the patients of the investigative groups 1 -
15.6+4.1% and three times less in patients of the control group
- 7.3+3.5%.

Nephrotoxicity was not observed in all patients. Thus, the
addition of cisplatin to RT statistically significant increases the
incidence of mucositis and hepatotoxicity.

Comparative evaluation of immediate results of treatment of
cervical cancer patients revealed that combination of RT with
cisplatin allowed to increase the incidence of complete and
partial clinical responses to 28.3% in comparison with only ra-
diation therapy. And also statistically significant increase in the
degree of regression of cervical cancer to 26.7% compared with

Table 2. Dynamics of cervical tumor volume before and after combined treatment ( median level)

Volume Lower and Lower and
=759, _"1R0
Groups of patients by the of tumor Volume upper 2§ 75% | upper 2§ 75% Degree
method of treatment n before of tumor after centile centile of tumor
treatment treatment (cm?®) before after regression %

(cm®) treatment treatment
Control group (RT) 55 54,4 29,8 33,3-140,0 13,0-48,5 42,6+6,7
Investigative group 1 (RT+F) 77 45,6 27,0 23,5-99,0 7,6-44.,6 452457
Investigative group 2 (RT+C) 45 68,4 16,8 41,1-107,8 7,6-32,3 69,3+6,9%*

note — * the degree of tumor regression in patients in the group 2

was statistically significant relative to the control and group 1 (p<0.05)

Table 3. Evaluation of hematological toxicity of different methods

of combined therapy in patients with cervical cancer after treatment (M+m)

Groups of patients by the method of treatment

RT (control)
(n=55)
absolute numbers (%)

hematological toxicity

RT+F (Investigative group 1)

absolute numbers (%)

RT+C (Investigative group 2)
(n=45)
absolute numbers (%)

(n=77)

Anemia total
1 degree
2 degree

12 (22,23+5,61)
9 (16,67+5,03)
3 (5,5643,09)

10 (12,99+3,83)
9 (11,69+3,66)
1 (1,30+1,29)

16 (35,55+7,14)*
15 (33,33+7,03)
1 (2,2242,20)

Leukopenia total 13 (23,6445,73)

26 (33,77+5,39) 18 (40,0+7.3)

1 degree 12 (21,82+5,57) 22 (28,5745,15) 14 (31,11£6,90)
2 degree 1(1,82+1,80) 4 (5,19+2,53) 4 (8,89+4,24)

Granulocytopenia 2 (3,64+2,53) 5 (6,49+2,81) 8 (17,78+5,70)**
1 degree 1 (1,82+1,80) 5 (6,49+2,81) 5 (11,1144,69)
2 degree - - 3 (6,67+3,72)
4 degree 1(1,82+1,80) - -

note: * - the anemia in patients in the group 2 was statistically significantly higher relative to the group 1 (p<0.05).
** _ granulocytopenia is statistically significant higher in patients of investigative group 2 in relation to patients of the control group (p<0.05)

22



GEORGIAN MEDICAL NEWS
No 9 (282) 2018

Table 4. Non-hematologic toxicity of different methods of combined therapy in patients with cervical cancer (M+m)

Groups of patients by the method of treatment
Non-hematologic toxicity RT (control) RT+F (Investigative group 1) RT+C (Investigative group 2)
(n=55) m=77) (n=45)
absolute numbers (%) absolute numbers (%) absolute numbers (%)
Nausea, vomiting total 2 (3,6£2,5) 5(6,5£2,8) 6 (13,3+5,1)
1-2 degrees 2 (3,6£2.5) 5(6,5+2,8) 6 (13,3+3,1)
3-4 degrees - - -
Mucositis total 1(1,8+1,8) 5(6,5£2,8) 6 (13,3+5,1)*
1-2 degrees 1(1,8+1,8) 5(6,5£2,8) 6 (13,3+5,1)
3-4 degrees - - -
Hepatotoxicity total 4 (7,343,5) 12 (15,6+4,1) 10 (22,2+6,2)*
1-2 degrees 3(5,5£3,1) 7(9,1£3,3) 8 (17,845,7)
3-4 degrees 1(1,8+1,8) 5 (6,5+2,8) 2 (4,443,1)

note — * statistically significantly higher mucositis and hepatotoxicity
in patients of group 2 in relation to patients of the control group (p<0,05)

patients of the control group and to 24.1% compared with pa-
tients receiving combination therapy with ftorafur.

Advantages of combined chemoradiotherapy of cervical can-
cer are obvious. The objective effect rate was 73.3% in patients
of the investigative group 2, 49.4% was in patients received RT
with fluoroufur, and 45% in patients received RT along.

However, along with high efficiency of RT combination with
cisplatin it showed pronounced toxicity: anemia (35,55+7,14%),
leukopenia (40,0+7,3%) and granulocytopenia (17,78+5,70%)
of patients. Mucositis was noted in (13.3+5.1%) of patients,
hepatotoxicity was observed in (22.2+6.2%) of cases, which
1.5 times decreased in patients who received RT with fluoroufur
(15.644,1%) and three times less in patients with RT (7.3£3.5%).
The high toxicity of RT with cisplatin nevertheless did not re-
quire the interruption of radiation treatment and the reduction of
doses of chemotherapy drugs.

Grigorenko S.V. with co-authors shows rapid rates of regres-
sion of locally advanced forms of cervical cancer in patients us-
ing combined radiation therapy under conditions of modification
with the drug Ftorafur. In this case, tumors with a predominance
of exophytic forms had a f aster regression rate compared to
endophytic ones and even more so with infiltrative-ulcerative
growth variants. An indicator of the effectiveness of the methods
of combined radiotherapy was the analysis of the immediate re-
sults of treatment. The proposed modification scheme is quite ef-
fective, both in terms of curing common tumor processes, and in
minimizing the risk of radiation reactions and complications [5].

The analysis of the standard method of combined radiother-
apy in combination with ftorafur as a radio modifier allowed to
achieve complete regression of the tumor in 36.6% of cases. The
overall efficacy (the frequency of complete + partial regressions)
of the proposed therapy was high and amounted to 78.9%. The
toxicity did not affect the general condition of the patients and
did not exceed the I-1I toxicity level on the EORTG scale [1].

Effective combined treatment of patients with locally ad-
vanced cervical cancer IIb-IIIb stages is possible with the use
of radio-modifying properties of cytostatics, which contribute
to enhancement of the destructive process in the tumor due to
disruption of repair of damaged DNA and synchronization of
cell mitosis [7]. The combined use of radiotherapy and chemo-
therapy increases the antitumor effect of treatment of cervical
cancer patients.

Conclusion. The combination of radiotherapy with cispla-
tin allowed to increase the incidence of complete and clinical

© GMN

responses of the cervical tumor by 28.3% compared with only
radiation therapy. And also statistically significant increase in
the degree of regression of cervical cancer to 26.7% compared
with patients of the control group and to 24.1% compared with
patients receiving combination therapy with ftorafur.

The most pronounced hematological toxicity was observed in
patients with cervical cancer who received SLT with cisplatin,
which did not require interruption of radiation treatment and
reduction of chemotherapy dosages, the lowest hematological
toxicity was in patients receiving radiation therapy alone.
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SUMMARY

ASSESSMENT OF DIRECT RESULTS OF CERVICAL
CANCER COMBINED TREATMENT

"Fomenko Yu., °Cialkowska-Rysz A., 'Muravlyova L.,
'Sirota V., 'Sapar B.

'Karaganda State Medical University, Kazakhstan, *Medical
University of Lodz, Poland

The aim of the study was to evaluate the immediate results of
combined treatment of cervical cancer.

This study included 177 patients with cervical cancer. The
mean age of patients was 48.0+£1.9 years. According to stages
the patients were divided as follow: IIA - 56 patients, IIB — 67,
III - 54 patients. All patients with cervical cancer are divided
into 3 groups: one control and two investigative. Patients of the
control group (55 people) received only radiotherapy (RT).

The investigative group 1 of 77 patients received RT in com-
bination with ftorafur per os at a dose of 1200 mg in days of
EBRT (800 mg in the morning and 400 mg in the evening) No.
23, total dose of 27,600 mg. The investigative group 2 included
45 patients in whom RT was performed in combination with
cisplatin at a dose of 40 mg/m2 every 7 days during the entire
course of radiation therapy. The effectiveness of combined treat-
ment was assessed according to standard WHO criteria (1978).

The combination of radiotherapy with cisplatin allowed to in-
crease the incidence of complete and clinical responses of the cervi-
cal tumor by 28.3% compared with only radiation therapy, and also,
statistically significant increase in the degree of regression of cervi-
cal cancer to 26.7% compared with patients of the control group
and to 24.1% compared with patients receiving combination thera-
py with ftorafur. The most pronounced hematological toxicity was
observed in patients with cervical cancer who received SLT with
cisplatin, which did not require interruption of radiation treatment
and reduction of chemotherapy dosages, the lowest hematological
toxicity was in patients receiving radiation therapy alone.

Keywords: cervical cancer, radiation therapy, chemotherapy,
toxicity.

PE3IOME

OHEHKA HEINOCPEACTBEHHBIX PE3VJIbTATOB
KOMBUHUPOBAHHOI'O JIEYEHUSI PAKA IIEMKH
MATKHU

I®omenko FO.M., “Inankosckasi-Pyur A.,
"Mypagiesa JI.E., 'Cupora B.B., 'Canap B.A.

'Kapazanounckuil  20cy0apcmeenvlil. MeOUYUHCKULL  YHUBEDCU-
mem, Kazaxcman; *“Meouyurckuil ynusepcumem, Jloosu, [onvuia

Lenpto MccnenoBaHus SBUIACH OLEHKA HETIOCPEACTBEHHBIX
Ppe3yabTaToB KOMOMHUPOBAHHOTO JIEYEHHS paKa IeHKN MaTKH.

B uccnenoBanue BxioueHs! 177 GOIBHBIX PakoM LISHKU Mat-
KH, cpeanuii Bozpact - 48,0+1,9 ner, u3 Hux co lla cranueii paka
- 56, co 116 — 67 u ¢ 11l cragueii — 54 nanmenTku. Bee OonbpHBIE
paKoM MIeHKKM MaTKu pa3feleHbl Ha 3 TPy - KOHTPOIBHYIO U
JIB€ uccienyemble. boiabHbIe KOHTPOMBHOM Ipynmnsl (n=55) mo-
JIy4any TOJBKO codeTaHo-TyueByto Tepanuto (CJIT).

Hccnenyemas 1 rpynmna, Bitodaromas 77 nalMeHTOK MoTyvana
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CJIT B xomOuHaiwu ¢ ¢ropadypom per os B 103¢ 1200 Mr B 1HU
JMCTaHLMOHHOM ramma Tepanuu (800 mr yrpom u 400 mr Beue-
pom) Ne23, cymmapnas no3a 27600 mr. [laumentku ucciemyemoit 11
rpynns! (n=45) nomyyanu CJIT B koMOMHAIMU ¢ IUCIUIATHHOM U3
pacuera 40 Mr/M? Ka/iple 7 THCH B TEUCHHE BCETO Kypca JTy4eBOi
Tepanui. DHPEeKTHBHOCTh KOMOMHHUPOBAHHOTO JICUCHHST OLICHNBA-
J1ach 1O CTaHAapTHBIM Kputepusam BO3 (1978).

Kom6unanus CJIT ¢ nucruiaTHHOM I103BOJIAIIA TTOBLICUTH Ya-
CTOTY IOJHBIX U KIMHUYECKUX OTBETOB OIYXOJM LIEHKHU Mar-
K1 Ha 28,3% B CpaBHEHHM C NPHUMEHEHHEM TOJIBKO JTyueBOH
Tepanuy, a TaKXKe CTaTUCTUYECKU 3HAYUMO IOBBICUThH CTEIIEHb
perpeccun OIyXojau LIeHKH MaTKu Ha 26,7% B cpaBHEHHH C
MAllMEHTKaMHI KOHTPOJIBbHOM rpynmsl U Ha 24,1% B cpaBHEHUH
¢ GompubiMu, nonydaBmMu CJIT ¢ ¢ropadypom. Hanbonee
BBIpa)KCHHAsI T'€MaTOJIOTHYECKasi TOKCUYHOCTh HaOII0AaIach y
GonbHBIX pakoM mieiiku matku, momydasiux CJIT ¢ nucnaru-
HOM, KOTOpas He TpeOoBasa NpepbiBaHUs JIy4eBOIO JICUCHUS U
PeIyKLUH 03 XUMHOIPEIapaToB.
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CONTACT ULTRASOUND LITHOTRIPSY DURING URETEROLITHIASIS THERAPY.
AN ANALYSIS OF LATE POSTOPERATIVE COMPLICATIONS

Stetsyshyn R., Schukin D., Tsyganenko O., Danylchenko S.
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Morbidity rate of urolithiasis has been spread worldwide and
nowadays contains 1,4-5,2% from general number of population
[4,7]. Nowadays, ureteroscopy is highly effective and minimally
invasive therapeutic and diagnostic method which is not con-
nected with the risk of complications and with correlation of
intracorporal lithotripsy and it is optimal at urolithiasis [1,3].
According to point of view of different authors, the efficacy of
this method contains from 89 to 98 % [8,9]. At that same time
complications of postoperative management and failures play an
important role in the treatment of ureteral stones [2,5,6].

There is tendency with group of patients whom ureteroscopy
and cooperative ultrasound lithotripsy were made and it can lead
to the development of complications and it is able to optimize
the algorithm of ureterolithiasis depending on the density of
stone’s ureter and its sizes and location.

The aim of the research is to analyze the causes and the char-
acter of late postoperative complications which occur in patients
with ureterolithiasis after ureterorenoscopy and contact litho-
tripsy using ultrasound lithitriptor.

Materials and methods. Ureteroscopy was done with contact
lithotripsy or lithoextraction of ureteral stones during 2008-2017
in urological department Ne 4 of «V.I. Shapoval Regional Clini-
cal Centre of Urology and Nephrology». 1372 patients were in-
volved in the investigation. Ureterorenoscope 8F/9.8F R.Wolf
and endoscopic video camera R. Wolf were used, for disinte-
gration of stones in patients ultrasound lithitriptor R. Wolf was
used. For previous diagnostics, ultrasonography of urinary tracts
was used (Aloka 1500, Japan), CT was also used (TSX-101 A
AQUILION, Japan) in order to determine the location and siz-
es of ureteral stones (ureterolith) and also for measurement of
stone density (HU).

During analysis of complications, demographic data of pa-
tients, sizes, location of stones were studied. The duration of op-
eration, its efficacy in «stone-free» status was also studied. Pa-
tients were observed after hospital discharge from 8 weeks to 1,5
years, and also by indications — in order to stop complications.

The method of correlation was used to determine the depen-
dence of occurrence of early postoperative complications (coef-
ficient of correlation - 1, There were used two tasks: to deter-
mine the character of correlated link between examined signs;
and definition of the density of this link.

Statistic processing of the results of this investigation was
done by using standard programs R, Microsoft Excel 2000, STA-
TISTICA 6.0 and Mathcad 15. Methods of descriptive statistics
included coefficient of differences (definition of statistical dif-
ferences by Student), Pearson correlation coefficient y-square
(for investigation of correlation of different samples), Chaddock
scale (evaluation of link of coefficient correlation).

Results and their discussion. After ureterorenoscopy with
contact lithotripsy or lithoextraction from 1372 patients, in 96
(6,9%) further postoperative complications were detected. In 81
(84,4%) vesicoureteral reflux was detected, and in 15 (15,6%) —
ureteric stricture was determined.

To determine causes of late postoperative complications mul-
tiple analysis of main factors which can affect the development
of complications was done by us. Data about determination of
postoperative complications depending on the sizes, location
and density of ureteral stones are presented in Table 1.

Analyzing received data of late postoperative complications
depending on sizes, location and stones density, one has not de-
tected causes except stones location, during stone location in the
middle third part one can determined not significant number of
complications (p<0,05), corresponding to stones of the upper
and the lower third parts. In patients with stones located in the
middle third part of the ureter complications were observed in
19 (19,8%) cases.

The most informative multiple analysis of causes can be dur-
ing endoscopic treatment of urolithiasis. It was analyzed the
next pairs of stones signs size + density, size + location in ureter,
density + location in ureter.

During this result some peculiarities were determined. So,
during the study of correlation of complications frequency and

Table 1. Division of late postoperative complications in examined patients depending on sizes, location, density of the stone

Vesicoureteral reflux Stricture of ureter Total number
(n=81) (n=15) (n=96)
Stones sizes, cm

<1,0 29 (30,2%) 3(3,1%) 32 (33,3%)

1-1,5 24 (25,0%) 6 (6,3%) 30 (31,3%)

> 1,5 28 (29,1%) 6 (6,3%) 34 (35,4%)

Location of the stone in ureter

Upper third part (upper/3) 26 (27,1%) 5 (5,2%) 31(32,3%)

Middle third part (middle/3) 15 (15,6%) 4 (4,2%) 19 (19,8%)*
Lower third (lower/3) 40 (41,7%) 6 (6,3%) 46 (47,9%)**

Stone density, HU

<1000 24 (25,0%) 4 (4,2%) 28 (29,2%)

1000-1500 30 (31,3%) 6 (6,2%) 36 (37,5%)

> 1500 27 (28,1%) 5(5,2%) 32 (33,3%)

© GMN

" - statistically significant differences (p<0,03) relatively middle third part and upper third part;

*

definition of statistical differences by Student

" statistically significant differences (p<0,05) relatively lower third part and middle third part;
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stone density some peculiarities were detected. From 32 patients
with stones of such sizes <1,0 cm in 4 (12,5%) stone density was
<1000 HU, in 13 (40,6%) patients with stones of such size late
complications developed at density 1000-1500 HU of the stone,
and in 15 (46,9%) at density >1500 HU. In patients with stones
from 1,0 to 1,5 cm late postoperative complications developed
in 30 cases, so in 4 (14,3%) stones have such density as <1000
HU, in 12 (40,0%) density of stones contained 1000-1500 HU,
and in 14 (46,7%) density of stones contained 1500 HU and
more. Complications were observed in 34 patients at 1,5 cm and
more of stone’s size. In 19 (55,9%) density of stones contained
<1000 HU, in 11 (32,4%) patients with late postoperative com-
plications stones density was 1000-1500 HU, and in 4 (11,8%)
— stones density >1500 HU.

So, in patients with stone’s sizes <1,0 cm there is a tendency
of late postoperative complications from stone’s density. With
increase of stone’s sizes this dependence neutralizes and com-
plications can occur during any density of stone .

The meaning of sample coefficient of correlation contains r,
=-0,461, which characterizes the negative link between size and
density of the ureteral stones. Based on Chaddock’s scale such
correlation is poor (0,3-0,5). It means that narrowness of lineal
link of the size and density of stones is poor and negative.

The reliability of ér, of this sample correlation coefficient, de-
termined by the error, is 0,083. To confirm the poor statistic link
of signs there is task for zero hypothesis about correlation ab-
sence between variants at 0,05. Pearson’s criterion y-square was
used for this reason which for examined data contained 25,241.
The meaning of criterion for this level was 0,05 and the number
of degrees of freedom 4 was 0,711.

For the development of empiric regression line, the value ?X
- conventional average meaning of density Y (Lcp ) was de-
termined. And it was determined that this sign of stone’s size X

. . . . Y
has peculiar meaning. Accepting pairs of numbers (X, " * ) by data
positions and connecting them by segments, we received broken
line that determines empiric line of regression.
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Fig. 1. Empiric and theoretical line of regression of stone’s
density and its size

The equation of regression line Y on X in the given case of
stone’s size and density presents:

Y, = P(x)=1824 - 437,231x .

Received equation of regression allows calculating expected
density of the ureteral stones by its sizes. So, equation deter-
mines the statistical link between density and size of the stone
for late operative complications and it can be manifested as den-
sity stone decrease increasing its size.

It has been demonstrated that on basis of acquired meaning
rB and it can be distributed with a probability of 95% CI [-0,71;
-0,211] to the general population.
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The analysis of the dependences of the marginal (final mean-
ing) of the late complications on the Pk density of the stone (Fig.
2a) and its size Rk (Fig. 2b) indicates an increase in the number
of postoperative complications after increasing the stone density
Pk> 1500 HU (without regard to size). At the same time, the
maximum of late complications without the density of the stone
is peculiar for the size of Rk of stone from 1,0 cm to 1,5 cm.

3
1000 00/' 34 ; T3

31

nuy 30, nv
K 30
- e
29 g /
° 3 3 3 26
500 Ix10°  1.5x10°  2x10 0.5 1 L5 2
Pky Rk
a o

Fig. 2. Dependence of marginals of late postoperative com-
plications:
a - from density of the stone; b - from stone's size

An analysis of late postoperative complication depending on size
and location of stone in different regions of ureter was also done.

There were late postoperative complications in 18 (56,2%)
from 32 patients with stones of the ureter’s size <1,0 cm and
they were noticed during stones location in the upper third part
and complications were detected during the location of stones
in the lower parts of the ureter complications were detected in
7 (21,9%) — the middle third part and 7 (21,9%) patients — the
lower third part. At that same time during such sizes as 1,0-1,5
cm from 30 patients postoperative complications were detected
in 8 (26,7%) during stones location in the upper third part, in 6
(20,0%) — in the middle third part and during stones location in
16 (53,3%) of patients — in the lower third part. Such tendency
was observed in 34 patients with ureteral stones of such sizes as
1,5 cm and more. During stones location in the upper third part
complications were detected in 6 (17,6%), there were 4 (11,8%)
patients with stones of such sizes, located in the middle third part
and 24 (70,6%) patients — in the lower third part of the ureter.

The meaning of the sample correlation coefficient for the vari-
ant »B = -0,434 characterizes the negative relationship between
the size and location of the ureteral stone. On the Chaddock’s
scale, this magnitude of correlation is considered poor (0,3-0,5).
This means that the narrowness of the linear coupling of the size
and location of the stone with late complications is poor and
negative.

The reliability of dr, of this sample correlation coefficient,
determined by the error, is 0,086. By the sample correlation co-
efficient, the confidence interval for the coefficient of correlation
of the general population, which was [-0,69; -0,177] determined
with the probability of 95% CI.

For the examined data, the Pearson criterion y-square was
18,558. At the same time, the critical meaning of the criterion for
a given level of significance of 0,05 and the number of degrees
of freedom 4 equaled 9,488.

For the development of empiric regression line, the value Y;:

- conventional average meaning of location Y (ch R ) was de-
termined. And it was determined that this sign of stone’s size X

(XR) has peculiar meaning. Accepting pairs of numbers (X, V')
by data positions and connecting them by segments, we received
broken line that determines empiric line of regression.
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Fig. 3. Empiric and theoretical line of regression of stone's
location and its size

The equation of regression line Y on X in the given case of
stone’s size and density presents:

Yo 10=0,833-0,308x

Received equation of regression allows calculating expected
location of the stone in the ureter by its sizes. So, equation deter-
mines the statistical link between location and size of the stone
for late operative complications and it can be manifested as loca-
tion stone decrease increasing its size.

It has been demonstrated that on basis of acquired meaning
rB and it can be distributed with a probability of 95% CI [-0,69;
-0,177] to the general population.

Analysis of marginals’ dependence (final meaning) of late
complications from localization of Lk stone (Fig. 4a) and its
sizes Rk (Fig. 4b) indicates the growth of the number of late
postoperative complications for the upper part of stone’s loca-
tion Lk (without its sizes). So, minimum of late postoperative
complications of stone’s localization is peculiar for Rk stone
from 1 cm to 1,5 cm. So, it should be noted that when there is
stones localization in the upper and the middle thirds, there is
possibility of the development of late postoperative complica-
tions and it does not depend on stones sizes, when stones are
found in the lower regions of the ureter complications occuring
more often than when sizes are 1,0 cm or more.
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Fig. 4. Marginal's dependence of late postoperative complica-
tions:
a — stone s localization; b— stone's size

Also, analysis of correlation of late postoperative compli-
cations with stones localization was done. It was indicated by
us that from 28 patients with stone’s density <1000 HU in 10
(35,7%), stone was localized in the upper third part, in 7 (25,0%)
— in the middle third part and in 11 (39,3%) in the lower third
part of the ureter. 36 patients were involved in the research with
stones density from 1000 to 1500 HU. In 11 (30,5%) stone was
found in the upper third part, in 6 (16,7%) — in the middle third
part and in 19 (52,8%) — in the lower third part. At the stones
density >1500 HU and more, in 8 (25,0%) from 32 patients the
stone was localized in the upper third part, in 7 (21,9%) - in the

© GMN

middle third part and in 17 (53,1%) — in the lower part of the
ureter.

The meaning of sample coefficient correlation in examined
variants contains r, = -0,117, which characterizes negative link
between density and localization of the ureteral stones. Accord-
ing to Chaddock’s scale, such magnitude is considered poor
(0,0-0,3). It means that density of linear link of density and lo-
calization of stone of late complications is poor and negative.

The reliability of dr, of the sample correlation coefficient,
determined by the error, is 0,104. For examined data, the Pear-
son’s criterion test y-square was 1,991. The critical value of the
criterion for a given significance level of 0,05 and the number of
degrees of freedom 4 was 9,488.

For the development of empiric regression line, the value ?

X

- conventional average meaning of location Y (ch R ) was de-
termined. And it was determined that this sign of stone’s density

X (XR) has peculiar meaning. Accepting pairs of numbers (X, 7)
by data positions and connecting them by segments, we received
broken line that determines empiric line of regression.
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Fig. 5. Empiric and theoretical line of regression of stone’s
location and its density

The equation of regression line Y on X in the given case of
stone’s size and density presents:

Y, =L(x)=0,556-8,758*10°x

Received equation of regression allows calculating expected
location of the ureteral stone by its density. So, equation deter-
mines the statistical link between location and density of the
stone for late operative complications and it can be manifested
as location stone decrease increasing its density.

It has been demonstrated that on basis of acquired mean-
ing rB and it can be distributed with a probability of 95% CI
[-0,429;0,195] to the general population.

An analysis of marginal’s dependence (final meaning) of late
complications from localization Lk stone (Fig. 6a) and its den-
sity Pk (Fig. 6b) determines the growth of the number of late
postoperative complications for the upper area of stone’s local-
ization Lk (without size). So, minimum of late complications
without stone’s localization is characteristic for density Pk stone
from 1000 HU to 1500 HU. Consequently, it should be noted
that regardless of stones localization, possibility of the develop-
ment of late postoperative complications increases at the stones
density 1000 HU and more.

Great experience which was presented in Ukrainian urology
was described by Vozianov S.O. [8] during analysis of 976 pa-
tients who took antegrade and retrograde endoscopic ureteroli-
thotripsy and lithoextraction. The author described the increase
of late postoperative complications depending on sizes and loca-
tion of stones. In our investigations more detailed analysis of bi-
nary dependence of sizes and density of the stone was analyzed
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and there were such intervals < 1,0 ¢cm, 1,0-1,5 ¢cm and >1,5
cm. Detected results determined that during the development of
complications in patients with stone’s sizes <1,0 cm there is de-
pendence of complications from stone density. With the increase
of stone’ size such dependence is neutralized and complications
can occur at any density of stone.

It was proven by us when localization of the stone in the up-
per and the middle thirds, the probability of the development
of late postoperative complications will not be depended on the
size of the stone, with the localization of the stone in the lower
sections of the ureter, complications are found much more of-
ten with stone sizes of 1 cm and more. Analyzing the density
peculiarities of stones, it should be noted that, regardless of the
location of the stone, the possibility of the development of late
postoperative complications increases with a stone density of
1000 HU and more.

The studies aimed at analyzing the situations associated with
the presence of giant ureteral stones, the marked changes in the
inflammatory and sclerotic nature of the ureter wall of extraperi-
toneal space leading to impossibility of intracorporal lithotripsy
are very interesting for further study of this problem.

Conclusions. For late surgical complications between the
density and the size of the stone, a poor statistical relationship
(rB=-0,461) is observed, which manifests the decrease in the
density of the stone with an increase in its size. An increase in
late postoperative complications is observed at a density of more
than 1500 HU (without size), with the maximum of late compli-
cations, and it is characteristic for the size of a stone from 1,0
cmto 1,5 cm.

The meaning of the sample correlation coefficient (rB=-
0,434) indicates a negative correlation between the size and
the location of the ureteral stones and the growth of the num-
ber of late postoperative complications for the upper third of the
stone’s localization (not including the size), while the minimum
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of late complications without taking into account the density of
the stone is characteristic for the size of a stone from 1,0 cm to
1,5 cm.

An analysis of negative correlation (r,=-0,117) of stone’s lo-
calization and its density indicates the increase of late postop-
erative complications for stone’s localization in the upper third
part (without size), so minimum of late complications without
stone’s localization is peculiar for stone’s density from 1000 HU
to 1500 HU.
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SUMMARY

CONTACT ULTRASOUND LITHOTRIPSY DURING
URETEROLITHIASIS THERAPY. AN ANALYSIS OF
LATE POSTOPERATIVE COMPLICATIONS

Stetsyshyn R., Schukin D., Tsyganenko O., Danylchenko S.

Kharkiv Medical Academy Of Postgraduate Education,; Kharkiv
National Medical University; Petro Mohyla Black Sea National
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Nowadays, ureteroscopy is highly effective and minimally
invasive therapeutic and diagnostic method which is not con-
nected with the risk of complications and with correlation of
intracorporal lithotripsy and it is optimal at ureterolithiasis. The
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aim of the research is to analyze the causes and the character of
late postoperative complications which occur in patients with
ureterolithiasis after ureterorenoscopy and contact lithotripsy
using ultrasound lithitriptor.

After ureterorenoscopy with contact lithotripsy or lithoextrac-
tion from 1372 patients in 96 (6,9%) cases further postopera-
tive complications were detected: in 81 (84,4%) vesicoureteral
reflux was detected, and in 15 (15,6%) — ureteric stricture. It
was proved by us that when localization of the stones in the up-
per and the middle thirds, the probability of the development of
late postoperative complications does not depend on the size of the
stones, with the localization of the stones in the lower sections of the
ureter, complications are found much more often with stones sizes
of 1,0 cm and more. Analyzing the density characteristics of stones,
it should be noted that, regardless of the location of the stone, the
possibility of the development of late postoperative complications
increases with a stones density of 1000 HU and more.

Keywords: ureteral stones, ureteroscopy, ureterolithiasis,
postoperative complications.

PE3IOME

KOHTAKTHAS VJBTPA3BBYKOBASI JIUTOTPUII-
CUS NPU JIEYEHUU YPETEPOJIMTHUA3A. AHA-
JIN3 TO3JHUX MOCJEONEPAIIMOHHBIX OC-
JJOKHEHUN

Crennumun P.B., Iykun /I.B., Hpiranenxo O.C.,
Jannnpyenxo C.HU.

XapvKosckask MEOUYUHCKAsE akademusi NOCIeOUNIOMHO20 00pa-
306aHust; XapbKoGCKUI HAYUOHAIbHBIL MEOUYUHCKULL YHUBEPCU-
mem, Yeprnomopckuil nayuonanvusiil ynusepcumem um. llempa
Moezunvl, Huxonaes, Yxpauna

Lenpro uccnenoBaHus ABUICS aHAJIU3 IPUYKMH U O3AHUX IO~
CJICONEPALMOHHbBIX OCIOKHEHUH, BO3HUKIIUX Yy MNALUEHTOB C
YPETEPONUTHA30M TOCIIE BBIMOIHEHHUS YPETEPOPEHOCKOIHU U
KOHTAKTHOM JINTOTPUIICUU C UCIIOJIb30BAHUEM YIIBTPa3ByKOBOIO
JIUTOTPUIITOPA.

[lo moBogy KOHKPEMEHTOB PAa3IUYHBIX OTHEIOB MOYETOY-
HUKOB BBINOJHEHA YPETEPOPEHOCKONHsI ¢ KOHTAaKTHOM JINTO-
TpuIcuel u/mim nurodkerpakuuei y 1372 maumentos. [Tocne
BBIIIOJIHEHUS YPETEPOPEHOCKOIIUN ¢ KOHTAKTHOW JINTOTPUIICHU-
eif u/wim nuroskerpakuueit y 96 (6,9%) n3 1372 nauueHrtos
BBIABJICHBl OTHAJCHHBIC MOCICONEPALUOHHBIE OCIOKHEHUS,
u3 Hux y 81 (84,4%) manmenrta BepupHUIUPOBAH IIPEXOISIINIA
y3bIPHO-MOYETOUHHKOBBIH pedutioke, a 'y 15 (15,6%) - cTpuk-
Typa MOYETOUHMKA. B pesynmbrare uccienoBaHus J10Ka3aHO, YTO
IpU JIOKAIHW3alMM KOHKPEMEHTa B BEpXHEH U cpeaHeil TpeTH

MOYE€TOYHHKA BEPOATHOCTb Pa3BUTUA IMO3AHUX IIOCIICOIICpaIlu-
OHHBIX OCJIO)KHCHHUH HE 3aBHCHUT OT pa3MepOB KOHKPEMEHTA.
le/l JIOKaJIM3ali KOHKPEMEHTA B HMXKHHUX OTJACIax MOYETOY-
HHUKa OCJIOKHEHHSI BCTPEYAIOTCS 3HAYMTEIBHO Yallle B Cilydae
pa3Mepa koHKpeMeHTa 1 ¢cM u Oosiblle. AHAJIM3 IIOTHOCTHBIX
XapaKTEPUCTUK KaMHei’I BBISIBUJI, YTO BEPOATHOCTb Pa3BUTHUA
MO3HUX MOCICONEPAIMOHHBIX OCIIOKHEHUH BO3pacTaeT BHE
3aBUCUMOCTH OT JIOKAJU3AIMU KOHKPEMEHTA U MIPH €T0 IIOT-
Hoctu 1000 HU u 6onee.
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LONG-TERM RESULTS OF COMBINATION THERAPY FOR LOCALLY ADVANCED BREAST CANCER

12Zhumakayeva A., Rakhimov K., 'Sirota V., ?Arystan L., 2Madiyarov A., 2Adekenov S.

'Karaganda State Medical University, *International Research and Production Holding “Phytochemistry”’;
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In Kazakhstan breast cancer (BC) is the most common type
of cancer in women, it accounts for about 21,8% of all cases.
In 2015, in the Republic of Kazakhstan the intensive morbidity
rate of BC was 25,1%o0 per 100 000 female population which
in absolute numbers makes 4397 new diagnosed cancer cases.
Breast cancer ranks third after lung and stomach cancer in terms
of mortality, accounting for 7,9%o0 per 100 000 population. Up
to 40% of patients diagnosed with breast cancer have a locally
advanced stage prior to the start of treatment [1]; therefore, the
neoadjuvant chemotherapy (CTx) has become highly recog-
nized among clinicians in most countries in the world [13,16].

The neoadjuvant chemotherapy can transfer a tumor from an
incurable condition to a resectable one, eliminate micrometas-
tases, thus, improving both the short term- and long-term treat-
ment results. This therapy boosts the percentage of complete
morphological tumor regression and organ-preserving opera-
tions; it also reduces the risk of relapse in young women [8].

The standard neoadjuvant treatment at locally advanced
breast cancer (LABC) implies chemotherapy according to CMF
and FAC regimens; however, new anti-tumor drugs with the new
spectrum of activity (taxanes, vinorelbine) are known to be in-
troduced into clinical practice [2,7,15].

Arglabin is an anti-tumor drug registered in the Republic of
Kazakhstan (registration certificate RK-LS-5-N0.003950) under
the international nonproprietary name Arglabin. It was created
in Kazakhstan (developer — Institute of Phytochemistry of MES
RK) based on the eponymous sesquiterpene lactone isolated
from an endemic plant species of the Central Kazakhstan A4r-
temisia glabella Kar. et Kir. Preclinical trials of the drug as a
monotherapy and in combination with other anti-tumor agents
have shown the presence of cytostatic and immunomodulatory
effects. Arglabin inhibits the farnesyl protein transferase (FP-
Tase) enzyme participating in processing of Ras-oncoproteins
responsible for mitotic activity of a tumor cell [3,5,12].

The evaluation of Arglabin efficacy in combination therapy
for locally advanced breast cancer is of significant interest.

Research is aimed at investigating the results of combination
therapy of locally advanced breast cancer including different
chemotherapy regimens and a monotherapy with Arglabin.

Material and methods. This research has been a part of the
major research on randomized post-registration multicenter
clinical trials of original drug Arglabin carried out in 2012-2014
with the purpose to include it into treatment protocols.

Clinical trials were done in accordance with the ethical prin-
ciples based on the Declaration of Helsinki (DoH), according to
GCP requirements, and current RK legislation. The topic had
been approved at the Central Ethics Committee session of the
Ministry of Health of the Republic of Kazakhstan as of 09 Oc-
tober, 2012 No. 24 (5). All patients gave their informed consent
to participate in the clinical trials. The procedure of assigning
randomization codes was fulfilled by opening envelopes with
the enclosed information about a group number.

The given research covered 93 patients with newly diagnosed
nodular lesions LABC (T,N,- M, T,N ,M,) including both his-
tological and immunohistochemical verification who received
treatment at Karaganda Regional Oncology Center. Patients
were aged from 35 to 75 years. One third of patients were aged
from 41 to 50 years, whereas about half of them were at the age
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of 51 to 70 years. 60 patients were diagnosed with Stage 2, and
33 patients with Stage 3 breast cancer.

All patients were split into 3 groups: 2 experimental and 1
control group. The control group consisted of 36 patients with
LABC who received neoadjuvant chemotherapy according to
AC regimen: Doxorubicine — 50 mg/m?, Cyclophosphamide —
500 mg/m?every 21 days for a total of 4 cycles. Then followed
by surgery in the form of radical resection (RR) or radical mas-
tectomy, additional 4 cycles of adjuvant chemotherapy accord-
ing to AC regimen, a course of postoperative radiotherapy and
an antihormonal therapy within 3 years of observation according
to required.

Experimental group 1 consisted of 30 patients who received
neoadjuvant chemotherapy according to AC+Arglabin regimen:
Doxorubicine — 50 mg/m?, Cyclophosphamide — 500 mg/m>+
Arglabin 370 mg/m? within 7 days every 21 days for a total of 4
cycles. Further treatment was similar to that in the control group.
In terms of adjuvant therapy patients received 4 cycles of che-
motherapy according AC+Arglabin regimen.

Experimental group 2 consisted of 27 patients whose neoadju-
vant and adjuvant therapies included Arglabin as a monotherapy
at the dosage of 370 mg/m?* within 7 days every 21 days for a
total of 4 cycles. Further treatment was similar to that in the
control group.

The research did not cover patients with the following condi-
tions:

- decompensated heart failure, uncorrected diabetes, acute
inflammatory processes, and other diseases impeding chemo-
therapy, radiation therapy, or radical mastectomy;

- persistent uncorrected anaemia, granulocytopenia, thrombo-
cytopenia, renal failure contraindicating chemotherapy;

- tumor with the pronounced inflammation, signs of necrosis,
and bleeding; presence of multiple malignant tumors simultane-
ously; known allergy to a wormwood in the past medical history.

The immediate results were evaluated after completion of
four cycles of neoadjuvant chemotherapy. The efficiency of
combination therapy was assessed according to standard WHO
(1978) using clinical, ultrasound and X-ray mammography
methods. Actuarial calculations of the overall survival (OS) and
disease-free survival (DFS) were done according to Kaplan-
Meier survival curves [9]. Statistical processing of the obtained
results was done using the parametric statistics methods with as-
sessment of differences in indicators of control and experimental
groups according to the following methods: Cox’s F-Test, y%
Gehan’s Wilcoxon Test. Procedures of mathematical statistics
featured in STATISTICA 10 and EXCEL applications were used
to process the statistical data.

Results and their discussion. In the course of research of
clinical effects of neoadjuvant chemotherapy on LABC, it has
been revealed that there is no complete clinical response of
tumor in any of the groups of patients (Table 1). The highest
ratio of partial responses has been observed in patients receiv-
ing neoadjuvant polychemotherapy according to AC+Arglabin
combination regimen - 63,3+8,8%; the lowest ratio of the partial
response has been in patients treated with Arglabin as monother-
apy - 25,9+8,4%; in the control group of patients who received
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Table 1. Immediate results of neoadjuvant chemotherapy of locally advanced breast cancer

Sttt | Nmberar |-
regimen patients r:sI;)l(I:n(;: Partial response No changes Progression
Control group (AC) 36% 0 21 (58,3£8,2)* 14 (38,9+8,1) 1(2,8+2,8)*
zgggz%azﬁzi ; zOZA) 0 19 (63,348 8)* 10 (33,348,6) 1 (3343,3)*
(Arolabin) 7% 0 7 (25,948,4) 14 (51,9£9,6) 6 (22,248,0)

notes: * - partial response and progression of tumor in patients of the control
and experimental group 1 are statistically significant in relation to experimental group 2 (p<0,05)

chemotherapy according to AC regimen, the partial remission
is 58,3+8,2%. There is no statistically significant difference
between three groups of patients when evaluating the stable
disease. Tumor progression is statistically significantly higher
in the group of patients treated with Arglabin as monotherapy
(22,248,0%) in comparison to the patients of control group
(2,8+2,6%) and experimental group 1 (3,3£3,3%).

The overall survival rate of patients with LABC who were
treated with different chemotherapy regimens has been calculat-
ed. The overall one year- and two year-survival rate in all three
groups is 100%. The three-year survival rate in patients who re-
ceived chemotherapy according to AC regimen is 40,0+8,2%.
The three-year survival rate in patients who underwent AC
chemotherapy in combination with Arglabin is 60,0+8,9%. The
lowest 3-year survival rate has been observed in patients treated
with Arglabin as monotherapy - 28,0+8,6%.

Calculation of the overall cumulative survival in patients with
breast cancer in all groups is statistically insignificant according to
Kaplan-Meier survival curves (y>=4,407 at p=0,11042) (Fig. 1).
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Fig. 1. The cumulative survival probability according to the
Kaplan-Meier method in patients with locally advanced breast
cancer who received different chemotherapy regimens (group 1
treated with Arglabin; group 2 received AC+Arglabin; group 3
- AC regimen)

During the paired comparison of 3-year survival rate in the ex-
perimental groups treated with Arglabin as a monotherapy and
AC+Arglabin, there is a significant difference according to Gehan’s
Wilcoxon criterion (p=0,02197), which is higher in the group treat-
ed according to AC+ Arglabin chemotherapy regimen.

During the paired comparison of 3-year survival rate in the
group treated with AC chemotherapy regimen and the group
treated with Arglabin as monotherapy, no significant difference
has been observed according to Gehan’s Wilcoxon criterion
(p=0,46144).

© GMN

Thus, one- and two-year survival rate in all groups of pa-
tients is 100%, the three-year cumulative survival of patients
with breast cancer according to Kaplan-Meier survival curves in
all groups is statistically insignificant (y*=4,407 at p=0,11042);
however, at the paired comparison by Gehan’s Wilcoxon crite-
rion, the statistically significant difference has been ascertained
between the group of patients who received Arglabin chemo-
therapy and the group who underwent chemotherapy according
to AC+Arglabin regimen.

The disease-free survival rate has been defined in all three
groups of patients diagnosed with LABC.

The one- and two-year disease-free survival rate in the group
of patients treated with chemotherapy according to AC regimen
was 92%, whereas three-year disease-free survival was 30%.

The one- and two-year disease-free survival rate in the group
of patients treated with chemotherapy according to AC+Arglabin
regimen was 100%, whereas three-year disease-free survival
was 58%.

The 1,2,3-year disease-free survival rates in the group of
patients who received Arglabin as a mono-chemotherapy were
90%, 78%, and 10%, respectively.

When comparing disease-free survival rates of patients with
breast cancer according to Kaplan-Meier survival curves, there
has been a statistically significant difference noticed in all
groups (¥*=11,64827 at p=0,00295) (Fig. 2).

Cumulative Survival (Kaplan-Meier)
© Completed + Censored

1.0 A R i el S e R

0.8

0.4

Cumulative Survival

0.0

0 5 0 15 20 25 30 35 40 45 B0 55 Group 2

Lives Group 3

Fig. 2. The disease-free survival rates according to the Ka-
plan-Meier method in patients with locally advanced breast
cancer who received different chemotherapy regimens (group
1 treated with Arglabin; group 2 received AC+Arglabin; group
3 - AC regimen)

At the paired comparison of disease-free survival rates
in the experimental groups (received chemotherapy accord-
ing to AC+Arglabin regimen and Arglabin monotherapy),
there is a significant difference according to Cox’s F-Test
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(F=1,8144, p=0,01903), and Cox’s Mentel-Test (statistical crite-
rion=3,17551, p =0,00150); thus, survival is higher in the group
treated with AC+Arglabin chemotherapy regimen.

At the paired comparison of disease-free survival rates in
groups of patients who received Arglabin as a monotherapy
and chemotherapy according to AC regimen, some significant
differences have been observed by Gehan’s Wilcoxon (statisti-
cal criterion=2,00231, p=0,04525) and Wilcoxon Peto criteria
(statistical criterion=2,057379, p=0,03965). The discase-free
survival is higher in the group of patients treated according to
AC chemotherapy regimen.

At the paired comparison of disease-free survival rates in
groups of patients who received chemotherapy according to AC
and AC+Arglabin regimens, significant differences have been
obtained by Cox’s F-Test (F=1,81443, p=0,01903), the survival
is, thus, higher in the group treated with chemotherapy accord-
ing to AC+Arglabin regimen (Fig. 3).
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Fig. 3. The disease-free survival rates according to the Ka-
plan-Meier method in patients with locally advanced breast
cancer who received different chemotherapy regimens (group 2
treated with AC+Arglabin, group 3 - AC regimen)

Spearman’s rank correlation of the disease-free survival and
a number of factors has been carried out: chemotherapy regi-
men, immunohistochemical phenotype of tumor, cancer stage,
size of tumor knot, the degree of medicinal pathomorphism. The
dependence of a disease-free survival rate on the received che-
motherapy regimen has been only detected as little as 85%.

Accordingly, the highest disease-free survival rates have been
observed in the group of patients who received chemotherapy
according to AC+Arglabin regimen: 1-2-3-year survival rates
are 100%, 100%, and 58%, respectively. In contrast, in the group
of patients who received chemotherapy according to AC regi-
men, 1-2-3-year disease-free survival rates are 92%, 92%, and
30%, respectively.

Arglabin included in AC regimen positively increases a 3-year
disease-free survival rate by 28% as compared to the standard
regimen.

One- and two-year survival rates are 100% being equal in
all groups of patients, while the three-year cumulative survival
of patients with breast cancer is statistically insignificant in all
groups (x>=4,407 at p=0,11042); however, at the paired com-
parison by Gehan’s Wilcoxon criterion, a statistically significant
difference has been noted between the group receiving Argla-
bin mono-chemotherapy and the group following AC+Arglabin
chemotherapy regimen.

The highest disease-free survival rates have been observed
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in the group of patients who received chemotherapy according to
AC+Arglabin regimen: 1-2-3-year survival rates are 100%, 100%,
and 58%, respectively. While in the group of patients who had che-
motherapy according to AC regimen only, 1-2-3-year disease-free
survival rates dropped to 92%, 92%, and 30%, respectively.

The neoadjuvant treatment of LABC helps considerably re-
duce the size of primary tumor and regional lymph nodes to
allow for operability, early treatment of potentially existing
remote micrometastases, detection of tumors insensitive to this
kind of chemotherapy, and, thus, suggesting the best option for
postoperative adjuvant treatment. The advantages of neoadju-
vant chemotherapy are self-evident [11].

The neoadjuvant chemotherapy is a generally accepted stan-
dard of combination treatment of patients with LABC which
increases the number of organ-preserving operations on a mam-
mary gland. The postoperative radiation therapy reduces the risk
of a local relapse [6].

In the conducted meta-analysis of Pubmed, Web of Knowl-
edge and Ovid databases from January, 2000 to June, 2015, we
have reviewed the results of LABC treatment. The meta-anal-
ysis covered 8 studies with a total of 3215 patients suffering
from LABC; the frequency of recurrence was compared in pa-
tients who underwent organ-preserving operations and mastec-
tomy after the neoadjuvant chemotherapy. Local recurrence of
breast cancer was 9,2% following organ-preserving operations
and 8,3% following mastectomy without significant difference.
Tumor regression after the neoadjuvant chemotherapy makes it
possible to perform organ-preserving operations in patients with
LABC without affecting the long-term results.

All of the above substantiates the idea that search for cyto-
static agents with a targeted action, lower toxicity, and a high ef-
ficacy on tumor is critical. Nowadays, use of herbal medicines is
a rather promising approach in combination treatment of cancer
patients. It has been revealed that Arglabin inhibits the farnesyl-
ation of cell proteins. Ras protein is known to be a proto-onco-
gene of about 30% of all human cancer types including breast
cancer. It is synthesized in cytosol in the form of a proto-onco-
gene and then undergoes post-translational modification (PTM)
which includes farnesylation by means of a farnesyl protein
transferase (FPTase) enzyme and removal of three C-terminal
amino acid residues by protease. The modified Ras protein binds
to the inner surface of plasma membrane and participates in the
mitogenic signal transduction [14]. Arglabin is the competitive
inhibitor of farnesyl protein transferase [4] which helps slowing
down the mitotic activity of cancer cells.

Besides, by reducing the concentration of ATF in a tumor cell
[01], Arglabin can cause destabilization of cell mitochondria
which starts with dropping of transmembrane potential of the
inner mitochondrial membrane, and then followed by release
of the apoptogenic factors into cytosol, i.e. proapoptotic Bcl-2,
Bax proteins, thus, causing the apoptosis in tumor cell. It means
that Arglabin exhibits some cytotoxicity against cancer cells.
Moreover, it has been shown what Arglabin possesses immuno-
modulatory effects [14], low toxicity, and good tolerance among
patients.

Our research proves that Arglabin included into AC regimen
of neoadjuvant chemotherapy has a statistically significant in-
crease in a 3-year disease free survival rate in patients with lo-
cally advanced breast cancer by 28% as compared to the stan-
dard regimen.

Conclusion. The clinical efficiency of neoadjuvant chemo-
therapy according to AC and AC+Arglabin regimens proved to
be identical and positively surpassed Arglabin monotherapy.
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The three-year cumulative survival rates in patients with
LABC who received combination therapy with three regimens
of neoadjuvant and adjuvant chemotherapy (AC, AC+ Argla-
bin, Arglabin as a montherapy) are statistically insignificant
(0*=4,407 at p=0,11042).

The highest disease-free survival rates have been obtained
in the group of patients who received chemotherapy accord-
ing to AC+Arglabin regimen: 1-2-3-year survival rates are
100%, 100%, and 58%, respectively. In the group of patients
who underwent chemotherapy according to AC regimen, 1-2-
3-year disease-free survival rates are 92%, 92%, and 30%,
respectively.

Thus, statistically Arglabin included in AC regimen signifi-
cantly increases a 3-year disease-free survival rate by 28% as
compared to the standard regimen.
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SUMMARY

LONG-TERM RESULTS OF COMBINATION THERAPY
FOR LOCALLY ADVANCED BREAST CANCER

12Zhumakayeva A., *Rakhimov K., 'Sirota V., “*Arystan L.,
“Madiyarov A., ’Adekenov S.

!Karaganda State Medical University,; *International Research
and Production Holding “Phytochemistry”’; 3S.D. Asfendiyarov
Kazakh National Medical University, Kazakhstan

Breast cancer ranks first among the malignant tumors in wom-
en. In locally advanced breast cancer (LABC) treatment starts
with neoadjuvant chemotherapy (CTx) with the standard regi-
mens CMF, FAC, AC. A cytostatic drug, Arglabin, isolated and
produced from Artemisia glabella Kar. et Kir., an endemic plant
growing in Central Kazakhstan, has been under investigation in
clinical trials.

The research is aimed at investigating the long-term results of
combination therapy of locally advanced breast cancer including
different chemotherapy regimens and Arglabin as monotherapy.

The present research includes 93 patients diagnosed with
LABC aged from 35 to 75 years, including 60 patients with Stage
2, and 33 patients with Stage 3 breast cancer. All patients were
split into 3 groups, two experimental and one control group. The
control group consisted of 36 patients with LABC who under-
went 4 cycles of neoadjuvant chemotherapy according to AC
regimen (doxorubicine 50 mg/m?, cyclophosphamide 500 mg/
m?). The experimental group 1 consisted of 30 patients who
received 4 cycles of chemotherapy according to AC+Arglabin
regimen (Arglabin 370 mg/m? within 7 days), while experimen-
tal group 2 consisted of 27 patients who underwent 4 cycles of
Arglabin as monotherapy.

Actuarial calculations of the overall survival (OS) and dis-
ease-free survival (DFS) rates were done according to the Ka-
plan-Meier method, while the differences in indicators of con-
trol and experimental groups were estimated using the following
methods: Cox’s F-Test, y*, Gehan’s Wilcoxon Test.

Overall one- and two-year survival in all groups of patients
was 100%. Three-year survival rate in patients treated with
chemotherapy according to AC regimen was (40,0+8,2)%,
in patients combining AC chemotherapy with Arglabin it was
(60,0+8,9)%. The lowest three-year survival rate (28,0+8,6)%
was observed in patients treated with Arglabin as a monotherapy.

The three-year survival rate in patients with breast cancer
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is statistically insignificant (>=4,407 at p=0,11042) between all
groups; however, at the paired comparison by Gehan’s Wilcoxon
criterion a statistically significant difference has been observed
between the group treated with Arglabin as monotherapy, and the
group receiving chemotherapy according to AC+Arglabin regimen.

The highest disease-free survival rates have been observed
in the group of patients receiving chemotherapy according to
AC+Arglabin regimen: 1-2-3-year survival rates are 100%,
100%, and 58%, respectively. In the group of patients who un-
derwent chemotherapy according to AC regimen, 1-2-3-year
disease-free survival rates are 92%, 92%, and 30%, respectively.

Arglabin included in AC regimen positively increases a 3-year
disease-free survival rate by 28% as compared to the standard
regimen.

Keywords: locally advanced breast cancer, combination ther-
apy, survival rate.
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OTJIAJIEHHBIE PE3YJIBTATBI KOMILIEKCHOM TE-
PAIIUU MECTHO-PACIIPOCTPAHEHHOI'O PAKA MO-
JIOYHOM KEJIE3bI

L29Kymakaesa A.M., *Paxumos K./I., !Cupora B.B.,
12Apeictan JI.LH., *Maausipo A.E., 2Anexenos C.M.

!Kapazanounckuil 20¢y0apcmeentsiil. MeOUYUHCKUU YHUGEPCU-
mem, *MedicOynapoonblil Hay4HO-NPOU3E0OCMEECHHbLI XOIOUHS
«Dumoxumusy; SKazaxckuil HAYUOHANbHBIL MEOUYUHCKULL YHU-
sepcumem um. C.J{. Acghenousposa, Kazaxcman

B cTpykType 3m0KauecTBEeHHBIX HOBOOOPA30BaHH Y KECHIIUH
paK MOJIOUHOH KeJe3bl 3aHUMaeT IepBoe MecTo. [Ipn MecTHO-
pacrpocTpaHeHHOM pake MosiogHo# kene3sl (MP PMK) neue-
HUE HAYMHACTCS C HE0aIbIOBAaHTHOW XMMHUOTEPAINUH, CTAHAAPT-
HeIMH peskumamu sBisitoTess CMF, FAC, AC. B uccrienoBanumn
MIPUMEHEH IIUTOCTATUK apTiIaOuH, BBIICIICHHBIA U3 SHAEMUYHO-
ro just LlenTpansHoro KazaxcraHa pacTeHHs — IOJIBIHU TIIAIKOM.

Lenbto mccenoBaHus SBUIICS aHAU3 OTHAJICHHBIX PE3yib-
TaTOB KOMILUICKCHOU TEpariii MECTHOPACIIPOCTPAHEHHOTO paka
MOJIOYHOH JKeJIe3bl, BKIFOYAIOUICH Pa3THYHbIC PEKUMBI XHMHUO-
Tepanuy 1 MOHOTEPAITHIO apTIIa0UHOM.

B uccnenosanue BxiroueHsl 93 0onbHbIX MP PMOXK B BO3-
pacre ot 35 no 75 ner, co Il cragueit paka - 60 6ompHBIX, ¢ 111
cranueil — 33 manueHTku. Bee OonbHBIC pasneneHsl Ha 3 rpyIi-
bl — 2 UCCIIEAyeMbIe U KOHTPOJIbHYIO. B KOHTPONBHYIO IpyIi-
my Bouw 36 6oipHEIX MP PMOK, koTophie momyvanu 4 Kypca
HEO-aJIbIOBaHTHOW XuMHOTEepanuu 1o cxeme AC (JOKCOpyOUIMH
50 mr/m%, mukmodochan 500 mr/m?). Uccnemyemas I rpymma
n3 30 manmMeHToK monydana 4 Kypca XUMHOTEPAIHU 110 CXeMe
AC+aprabun (aprmabun 370 mMr/m? Ha mpoTsDKEHHH 7 IHEH),
II mccnenyemas rpynma u3 27 MaMeHToK - 4 Kypca MOHOTEpa-
Uy apriiabuHOM. AKTyapHalbHBIC pacyeThl HAONIOMaeMOi
Oe3peMINBHON BRDKMBacMOCTH mpoBoxmid o Kaplan-Meier
C OILICHKOH 3HAYMMOCTH Pa3IHUYMil MEXKIY MMOKa3aTeIsIMH KOH-
TPOJIBHOU M HCCIeayeMbix rpyri mo Merogam Cox’s F-Test, y2,
Gehan’s Wilcoxon Test.

OnHO- W ABYXTOIWYHAS BBDKHBAEMOCTh BO BCEX TPyHIIax
OompHBIX coctaBmiaa 100%. TpexieTHsisi BBDKHBAEMOCTH Yy
OOJIBHBIX, MPHHUMAIOLINX XUMHUOTeparuto o cxeme AC, cocra-
Buna 40,0+£8,2%, y OOIbHBIX, TPUHUMAIOIIIX XUMHOTEPAITHIO
AC B coveranuu c¢ apriabmaHoM, coctaBmia 60,04+8,9%. Ca-
MbI€ HH3KHE IMOKa3aTeIu 3-JeTHEH BbDKHBACMOCTH BBISBICHBI

34

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

y MAlKEeHTOK, KOTOPBIM MPOBEAECHa MOHOTEpAIHs apriiabuHOM
- 28,0+8,6%. TpexeTHss BKUBAEMOCTh OOJIBHBIX PAKOM MO-
JIOYHOH >Keyie3bl BO BCEX IPYIINAxX CTAaTHCTHUECKH HE3HauuMa
(x*=4,407 nipu p=0,11042), oxHAKO NPH TAPHOM CPABHECHUH I10
kputeputo Gehan’s Wilcoxon BBISIBICHO CTaTUCTHYECKU 3HAUH-
MO€ pazianyue MEXAy IPYyNIoN, Modydaroued XUMHOTEPATUIO
no cxeme AC ¥ rpynmoii, nomaydaronieit XMMHOTEPAIUIO MO CXe-
me AC+apriabun. Camble BBICOKME HOKa3aTelu Oe3peLuanB-
HOIl BBDKUBAEMOCTH MOJIyYEHBI B TPYIIIe OONbHBIX, IPHHUMAIO-
[IUX XUMHOTEpamnuio mo cxeme AC+apriabun: 1-2-3-romudHast
BbDKHBaeMocTh paBHa 100%, 100% u 58%, coorBercTBeHHO. B
rpyIe OOJNbHBIX, MOTYYalOIUX XUMHOTEpanuio no cxeme AC,
1-2-3-roguyHas Oe3peluIuBHAs BBDKUBACMOCTb COCTaBHJIA
92%., 92% n 30%.

Brirouenue aprimaduna B cxemy AC T0CTOBEPHO MOBBIIIACT
3-n1eTHIO Oe3pelIMBHYI0 BEDKMBAEMOCTh Ha 28% B cpaBHe-
HHUM CO CTaHAApPTHOH CXEeMOH.
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THERMOSEMIOTICS OF ACUTE TONSILLITIS

'Andreychyn M., 'Kopcha V., 'Klymnyuk S., 'Andreichyn I., ’Kopcha Yu.

!State High Education Establishment I.Ya. Horbachevsky Ternopil State Medical University”;
’Ternopil State Municipal Hospital of Emergency Care, Ukraine

Acute tonsillitis is a rapid inflammation of tonsils, which is
the third most common disease after influenza and other acute
respiratory infections in etiological structure of infectious
morbidity [4,6]. Cases of Streptococcal infection are comprised
of more than 50% of a total number of patients with respiratory
infections [3,5]. Acute tonsillitis may be complicated with
so-called “tonsillar diseases” (rheumatic fever, myocarditis,
glomerulonephritis, pyelonephritis, etc.) which makes it a
significant issue in theoretical and practical medicine.

In the last 10 years, the diagnosis of “tonsillitis” became
widespread almost in every country.

It continues to be a subject of a scientific debate whether
etiology of tonsillitis is viral or bacterial. Most accept a theory
of “mixed” infection when virus is a primary offender with
subsequent superinfection with bacterial microflora. Therefore,
it is most important to recognize the causative infectious agent
(virus or bacteria) which will determine the treatment.

According to World Health Organization (WHO) data
among the world’s population about 616 million cases of
streptococcal tonsillitis are diagnosed annually [11]. Research
that was carried out in different countries indicate an increase in
frequency of streptococcal infections in the human population
and the appearance of severe cases of the disease due to the
high variability of the pathogens [1,10,12,14]. Streptococcal
infections remain one of the relevant reasons of the population
morbidity, which allowed WHO to name them an important
medical, social, and economic public health issue [13,18].

The relapsing course of streptococcal tonsillitis and its
frequent complications despite of the proper etiotropic therapy
allow to hypothesize about existence of unstudied mechanisms
in this infectious disease.

Research objective — to develop thermosemiotics of acute
tonsillitis by determining specifics of infrared waves in the
submandibular region and on the palms of healthy people and
comparison of the obtained results with the corresponding
indices of patients with tonsillitis.

Material and methods. Thermographic evaluation was
performed using medical thermal imager TI-120. Analysis
of thermograms was carried out with the program package
“IRSee Software”. Thermal images were assessed visually
by comparison of the color palette with nearby regions. If
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there was a thermal asymmetry, thermograms were described
by the following algorithm: presence of thermal asymmetry;
localization of the zone with increased and reduced intensity
of infrared radiation; temperature values and their difference
from a symmetrical zone. Temperature values at all points of the
image are fixed automatically by the program. For the data to be
more informative we made thermographs, histograms.

The thermographic survey of the submandibular region and
neck was performed on the patients in sitting position. Apparatus
was focused at about 40-50 cm from the face in frontal projection
when the head was tilted back. We paid special attention at a
carotid triangle that corresponds to the position of the carotid
artery and submandibular lymph nodes, the projection of the
larynx and head-nod muscles. Keeping the same distance and
projection, thermograph of palms was made. At the same time, a
temperature of the thenar, finger-tips, hypothenar and the middle
of the palm was evaluated.

The main group of examined patients consisted of 95
individuals (43 females and 52 meles) with acute tonsillitis.
They average age was 23-58 years (36.4+13.2). The diagnosis
of acute bacterial tonsillitis was made using clinical, laboratory,
and instrumental examinations. To determine the reliability of
streptococcal etiology of tonsillitis, the Centor scale of clinical
symptoms evaluation was used [16].

In 9 (8.6%) patients we diagnosed exudative tonsillitis, in
31 (29.5%) patients - follicular, and in 43 (40.9%) patients —
lacunar tonsillitis. Twelve patients had symptoms of follicular
and lacunar tonsillitis simultaneously. Eighteen patients had
mild case of the disease, 64 — moderate, and 13 — severe.

To determine the distinct characteristics of infrared radiation
in the submandibular region and on the palms, we examined 32
healthy volunteers with normal body temperature and no history
of tonsillar disease, between 20 and 56 years of age (34,0+6,8).
There were 13 (40.6%) females and 19 (59.4%) males. Their
average age was similar 33.4+7.6 years in females and 35.247.3
years in males.

Statistical processing of data was carried out with computer
program “Microsoft Excel” and “Statistica for Windows” v. 6.0,
StatSoft Inc. (USA).

Results and their discussion. According to the character
of thermal radiation in patients with acute tonsillitis we
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distinguished two states - isothermal (15 individuals) and
hyperthermic (80 individuals.

In isothermal state temperature distribution in the tissues of
the submandibular region and palms did not differ from the
thermogram in the control.

Taking into consideration the existence of physiological
temperature asymmetry £ 0.3°C between the right and left
half of the submandibular region and the palms such cases of
temperature distribution were considered as symmetrical. Figure
1 illustrates a thermogram with such type of thermal radiation.

W,

Fig. 1. Isothermal temperature distribution in the tissues
of the submandibular region and palms in patient with acute
tonsillitis

The obtained combination of temperature indices on the
histogram and the line of projection of both tonsils proves the
absence of differences of thermal radiation in symmetrical
regions.

Hyperthermic radiation, is a result of the inflammatory process
in the tonsils ebviousty; which is projected on the submandibular
region. It is important to note that out of 80 patients with this
type of thermal radiation, only in 26 patients local hyperthermia
was approximately symmetrical (Fig. 2), while in the rest
temperature asymmetry reached as much as 1.2°C (Fig. 3).

2 ULRw=s0n
.
R [t
*37,4°C * 37,88
R

Fig. 2. Patient with acute tonsillitis.

Hyperthermal
symmetrical distribution of temperature in the tissues of the
submmandibular region and palms

Despite of patients’ age, in all these cases, we observed a
notable difference of temperatures on the palms, primarily in
their center and in the middle of the elevation of the thumb-
thenar (Table 1). There was strong positive correlation between
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the temperature of the half of the submandibular region (the
projection of the one of the palatine tonsils and the warming in
the middle of the palm (r=0.816 ... 0.853 at P <0.01) and in the
middle of the thenar on the corresponding side — r = 0.792 ...
0.829 at P <0.01.

5
*36,7 °C

Fig. 3. Patient with acute tonsillitis. Hyperthermic asymmetric
distribution of temperature in the tissues of the submandibular
region and palms

In healthy persons, the temperature distribution of the right
and left submandibular regions and both palms was symmetrical
according to average indices, and had no statistically significant
differences (Table 2).

Symmetry, mild hypothermia in the projection of the larynx
and head-nod muscles, hyperthermal cords along the neck’s
magistral vessels were the main characteristic thermographic
features of submandibular regions in healthy individuals. The
thermal radiation above this zone in absolute figures fluctuated
between minimum and maximum values of — 33.2°C — 35.8°C,
with average level 34.1+0.7°C.

In general, following are the features of normal palm
teplovision visualization: symmetry and homogenicity, isotherm
with moderate relative hyperthermia of the middle of the palm,
fingers of the hand are traced to the fingertips. The range of
absolute values of palm temperatures was 32.3-34.5°C, average
figures — 34.2+0.7°C.

Significant differences between male and female were not
revealed.

Our results do not contradict the data about the symmetry
of temperature’s distribution relatively to the midline of the
body. However, some authors point out the possibility of
thermoasymmetry about 0.2-0.6°C with prevalence in both sides
(right and left), and besides thermal asymmetry can be recorded
in 53% of healthy individuals [2, 8,17].

In our study, despite the existence of the medium statistical
thermographic symmetry in both submandibular regions and
palms, thermoasymmetry between paired zones was found in
31.35 and 37.5% of cases respectively with an average value
of £ 0.3°C. At the same time, the temperature of the right
submandibulary region prevailed in 12.5% of cases, in the left
- in 18.8%. In 12,5% of cases temperature prevailed in the right
hand, and in 15,6% cases - the left.

When estimating the temperature according to the age, the
volunteers were divided into two groups: 20-40 years old and
over 40 years old. It was revealed that the temperature data in the
first group was significantly higher by 0.4-0.5 °C as compared
with second group (P<0.05, Fig. 4).
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Table 1. Distribution of average temperature indices in patients with acute tonsillitis (n=95)

Anatomical region Average emperature (M+m) °C
Carotid triangle 37,7+0,6
Thenar 37,8+0,5
Fingertips 37,340,4
Hypothenar 37,2+0,5
Middle of the palm 37,4+0,6
Table 2. Temperature distribution in healthy persons, (M+m) °C (n=32)
Carotid triangle Middle of the palm
Gender
right left Right left
Female 34,1+0,7 34,2+0,7 34,4+0,7 34,5+0,7
Male 34,1+0,6 34,1+0,6 33,9+0,6 33,8+0,7
Average temperature of paired anatomical regions
Female 34,2+0,7 34,5+0,7
Male 34,1+0,6 33,9+0,7
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Fig. 4. Temperature of the various body regions in healthy
subjects of dfferent ages

Decreases of temperature values occur up age 50; which we
saw in the second group (over 40 years), where the average age
was 52.5+2.5 years

Therefore, between the age and temperature of the
submandibular regions (carotid triangle), there was a statistically
significant moderate negative correlation —r =-0.392 at P<0.05
(Fig. 5). Similar correlation was found between the age and
temperature of the middle of the palms —r =-0.376 at P<0.05.

o
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Fig. 5. Correlation between the temperature of the carotid
triangle (°C) and age (in years)
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In response to penetration of the infectious agent develops
an inflammatory process in the pharyngeal tonsils, which is
manifested by local circulatory disturbances, increase of vascular
wall permeability, local immunosuppression and, as a consequence,
activation of endogenous microflora with a gradual development of
acute inflammation in the tissue of the palatine tonsils [15].

We assume that relationship between the temperature of the
submandibular region and the corresponding palm is associated with
reflex autonomic changes that lead not only to the dysregulation of
the vascular tone, but also serve as a remote display away from the
locus morbi in the Zakharyin-Ged zones. As known, in the process
of above zone formation plays a role anatomical and functional
(metameric) connection between the skin and inner organs through
the segmental apparatus of the spinal cord. In this process, a certain
role plays a functional state of the central nervous system.

From the modern point of view Zakharyin-Ged zone may
be interpreted as areas with altered sensitivity of the skin and
other tissues (muscles, bones) of a certain metamer, a complex
vasomotor and motor-trophic reflex, which is believed to be a
skin metameric projection of affected internal organ. In these
zones tenderness to palpation, changes of trophicity, skin electric
conductivity, perspiration, skin temperature and disorder of skin
surface sensitivity as hyper- or hypoalgesia were revealed [7].

This assumption is supported by the study of H. Asada et al.
(2003), who on the basis of a thermographic examination of 131
patients with chronic tonsillitis in the remission phase found
that in 2-4 hours after mechanical massage of the tonsils, the
temperature of the palms in some patients increased by >1 °C. It
is interesting that in this group of patients more favorable outcome
after tonsillectomy was observed. Therefore suggest to use the
thermographic technique and above mentioned provocative palmar
test as a marker for prognosis of effectiveness of tonsillectomy [9].
The same authors point out that in the area between the shoulder
girdle and submandibular region a line of the hyperthermia has
distinct contours and resembles “the collar”, which is a characteristic
feature of the toxicoallergic form of chronic tonsillitis.

Conclusion. 1. In patients with acute tonsillitis we isolated
isothermal and hyperthermal (symmetrical and asymmetric)
thermal radiation of the submandibular regions and palms. There
is a clear strong positive correlation between the temperature of
the half of the submandibular region (the projection of one of the
palatine tonsils and the temperature in the middle of the palms (r
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=0,816 ... 0,853 at P <0,01) and in the middle of the thenar on
the corresponding side - r = 0,792 ... 0.829 at P<0.01.

2. The temperature distribution of the right and left
submandibular regions and both palms in healthy individuals
is symmetrical. There are no significant differences between
females and males.

3. Temperature parameters of the investigated skin zones in
healthy people from 20 to 40 years were 0.4-0.5 °C higher than
in the older age group (P<0.05). We found a negative correlation
between the age and temperature of the submandibular regions
which was statistically significant — r=-0.392 at P<0.05. Similar
correlation was seen between the age and temperature of palms
- 1=-0.376 at P<0.05.
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SUMMARY
THERMOSEMIOTICS OF ACUTE TONSILLITIS

'Andreychyn M., 'Kopcha V., 'Klymnyuk S., 'Andreichyn 1.,
2Kopcha Yu.

IState High Education Establishment IYa. Horbachevsky
Ternopil State Medical University”’; *Ternopil State Municipal
Hospital Of Emergency Care, Ukraine

Research purpose — to set the thermosemiotics of acute
tonsillitis by the exposure of infrared features in a submandibular
region and on the hands of healthy people, and also comparisons
of the got results with the corresponding indexes of such patients.

95 patients with acute tonsillitis, and also 32 healthy volunteers
with a normal temperature bodies without tonsil pathology were
examined. Age of inspected persons was from 20 to 58 years. For
achievement to the aim of investigation medical thermal imager
TI-120 was used. Thermal images were estimated visually and
by use of program package «IRSee Software».

For patients with acute tonsillitis clear strong positive
correlation between the temperature of half of submandibular
region and warming-up in the center of hands (r=0,816...0,853
at P<0,01) and in the middle thenar on a corresponding side —
r=0,792...0,829 at P<0,01. is traced.

Temperature distribution of right and left submandibular region
and both hands of healthy persons is symmetric. Significant
differences between females and males are not present.

Between age and temperature of submandibular region
there is reliable middle force reverse dependence — r=-0,392 at
P<0,05, and also it is between age and temperature of middle of
palm — r=-0, 376 at P<0,05.

Keywords: acute tonsillitis, thermography,Zakharyin-Ged
zones.

PE3IOME
TEPMOCEMUOTHUKA OCTPOI'O TOH3UJIJIUTA

Augpeitunn M.A., 'Komrua B.C., 'Kimmmuiok C.H.,
'Anapeituun ¥0.M., ’Konua FO.B.

'Tocyoapcmeennoe svicuee yuebrnoe sasedenue « TepHononw-
CKULL 20CYOApPCMEEHHbI MEOUYUHCKULL YHUBepCUMmem UM.
U A Topbauesckoeo Munucmepcmea 30pagooxpanenusn Yrpa-
unbLy; TepHOnonbeKas 20poOCKasi KOMMYHATbHASL GONbHUYA
ckopotl novowu, Ykpauna

Llens mccnenoBaHus - yCTAHOBUTH TEPMOCEMHOTHKY OCTPOTO
TOH3HWJUIHTA IMyTEM BBIBICHUS 0COOCHHOCTEH MH(ppPaKpacHOro
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U3JIydIeHHs B MOAYETIOCTHON 00JaCTH U Ha JIaJOHSX 310POBBIX
JTIOZICH, a TAKKe COIOCTABICHHUE MTOTyYSHHBIX PE3YJIBTATOB C CO-
OTBCTCTBy}OLLlHMI/I IMOoKa3arcJIIMH 6OJ'Ile)IX.

O06cnenoBaHo 95 00JIBHBIX OCTPBIM TOH3WILITUTOM U 32 3710pO-
BBIX BOJIOHTEPA C HOPMaJIbHOU TemIeparypoii Tena. s noctu-
JKEHMS 11eJTM MCTIOJIb30BaIM MeMUMHCKUE TerutoBu3op TI-120.
Tepmon3o0pakeHUs OLICHUBAJIN BU3YaJbHO U C TIOMOILBIO IIPO-
rpammHuoro nakera «[IRSeeSoftwarey.

VY G0JbHBIX OCTPBIM TOH3UJIJIUTOM MPOCIIEKHUBATACH YET-
Kasg CUJIbHasA IMO3UTUBHAs KOPpEIALUsd MC)K):[y TeMnepaTy—
poil TOJOBUHBI MOAYETIOCTHOI 00NacTH M Pa3orpeBoM B

nentpe najgonei (r=0,816...0,853 npu P<0,01) u nocpeau-
He TeHapa Ha COOTBETCTBYyIouel crtopone —r=0,792...0,829
npu P<0,01.

TemneparypHoe pacnpezneneHue NpaBoi M JIEBOW TMoxde-
JIFOCTHOM o0nacTteil 1 00erX J1aloHel 30POBBIX JIULL ObLIO CHM-
METPUYHBIM. CyIJ_[eCTBeHHbIX OTJIMYHI MEXAY XKCHIIMHAMU U
MY>XYUHAMH HE BBISIBJICHO.

Mexay BO3pacToM M TeMIIEpaTypoi MOAYEIIOCTHBIX 00na-
CTel BbISIBJICHA JOCTOBEpHasl CpeqHEel CHIIbl oOpaTHas 3aBU-
cumoctb — 1=-0,392 npu P<0,05, a Takxe MexIy BO3pacToM U
TeMIIepaTypoi cepenunsl gagoneil — r=-0,376 mpu P<0,05.
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COMPLEX STUDY OF MEDICINAL PROPERTIES OF RADON IN MINERAL WATER OF TSKALTUBO
AND ORAL CAVITY MINERALIZATION RECOVERY IN PATIENTS WITH PERIODONTITIS

Nikolaishvili M., 20Omiadze S., *Shishniashvili T., *Zurabashvili D., Parulava G.

'I. Beritashvili Center of Experimental Biomedicine; *Salome Omiadze Dental Clinic, 3Thilisi State Medical University;
*I. Javakhishvili Thilisi State University; *Georgian State Teaching University of Physical Education and Sport, Georgia

Saliva as natural biological environment plays an important
role in the vital capacity of teeth and periodontium. It maintains
the oral cervical homeostasis. Normal functioning of salivary
glands and permanent flow of saliva helps with intensive clean-
ing of oral cavity: from food waste, the waste from the meta-
bolic processes between teeth tissue and mucous membrane.
Reduction of salinity is an undesirable factor since it causes car-
ies to develop [1]. The neutrophil elastase activity sharply in-
creases in the patients with periodontium inflammatory process-
es what reflects the severity of the illness. The oral cervical
protective function is performed by lysozyme, lactoperoxidase,
secretive immunoglobulin, and other biologically active sub-
stances, which are generated by salivary glands [2,7]. Electro-
chemical processes in the oral cavity are very important in the
oral cavity diagnostic surveys. Function of mineralization of
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salivary glands is one of the main functions of this body organ.
This is a complex biological fluid that carries out mineralization
of the teeth and creates optimal conditions for their functioning
[11]. The basis of mineralization of saliva is a variety of func-
tions, with the help of which dynamic equilibrium between the
enamel and the saliva occurs. It corrects two processes: the solu-
bility of the crystals of the enamel hydroxyapatite and their ori-
gin. Hydroxyapatite itself is the main dense compound of calci-
um and phosphorus, which occurs during physiological
processes [10]. Only a daily capacity affects the content of sali-
va. The most intensive mineralization of saliva occurs between
10 and 120°clock in the morning. However, the concentration of
calcium and phosphorus, ionic strength of saliva and pH play the
most important role in the evaluation of saliva mineralization
and demineralization. In principle it is assumed that along with

39



other factors in the development of multiple caries, there is a
significant reduction in salinity. In order to keep homeostasis of
the tooth tissue for the whole day, it is an important to maintain
the constant level of calcium and phosphorus secretion all day
long [9]. The average amount of calcium is 0.04-0,08 g/, and
phosphorus 0,06-0,24 g/1. The saliva pH is constant subject of
interest among scientists and it is considered that acid medium
of the oral cavity is the cause of caries. The effects of the enam-
el demineralization are observed at pH-6,0 (average saliva pH-
6,6-7,5). Saliva usually has a neutral reaction. Very often there is
a local reduction of pH, which occurs due to microbes’ attack on
certain parts of the teeth, which has pathogenetic significance.
As it is known, formation of dental tartar depends on the change
of oral cavity fluid. At the beginning, the area around the tooth is
attacked. This is going through 3 stages. First, amorphous non-
bacterial cover is formed on the enamel cuticle, and then the
microorganisms penetrate into the cover which spread in small
colonies in the enamel defects. Their reproduction and the for-
mation of calcium salts in the conglomerates launch the process
of the formation of dental plaque [1]. The expressive cariogenic
activity is carried out by candida fungus in the oral cavity [8]. It
is believed that microorganisms from salivary urea form ammo-
nia, which results in pH-growth and calcium phosphate accumu-
lation. Preparation of dental plaque is preceded by the increase
of an apical dental outgrowth. The mineralization of this out-
growth is performed by diffusion of mineral salts of inflamma-
tory exudation. Dental plaque leads to the local intoxication of
the gingiva and deepens the inflammation process. The surface
of the dental plaque is covered with a mixture of microbes,
which is still negatively affects the periodontium tissue. All of
this goes on and reaches the root of the tooth, which continu-
ously interacts with soft tissues surrounding the tooth. Ferments
(hyaloronidasa, collagenase, chondroitin sulphatase), microbes
endo-, exo- and chemotaxins, which are the products of bacte-
rial metabolism, including biogenic amines, produced in the re-
sult of the death of the periodontium cells — allergens [3,4]. The
active factor of protein is found in this layer which is acting on
the vascular patency of the periodontium tissue. Long-lasting
action on the teeth of all the above factors causes chain process
of autoimmune reactions that leads to periodontium tissue alter-
native changes. In order to maintain the oral cervical homeosta-
sis, it is important to have over-saturation of hydroxyapatites,
which indicates to the ability of saliva to maintain the homeosta-
sis of tooth tissue. In order to make this happen, it is very impor-
tant to use Tskaltubo water in inhalations and rinsing. The alpha
radiation of radon in Tskaltubo water has a great significance in
regulating the inflammatory process and maintaining the oral
cavity homeostasis. As it is known, resent publications [8] de-
nied carcinogenic effects of small doses of radiation caused by
radon therapy and, on the contrary, showed that this dose is char-
acteristic of the so-called "hormesis”, therefore, our interest is to
determine the mechanism of radon hormesis and its application
to maintain the mineral metabolism of the oral cavity [5-6]. Ra-
don mainly has [-radiation, because of which the treatment
with radon water is called alpha therapy. The radiation of Tskal-
tubo mineral water varies by Ing/l, approximately 37 Bg/m3
[6,9]. Radon therapy has a strongly marked analgesic effect on
the inflammatory processes occuring in the nervous tissue. It ac-
celerates the regeneration of nervous tissue and nerve fibers [9-
10]. Tskaltubo mineral water is of a large debit and is considered
as chloride-hydrocarbonate-sulfate-magnesium-calcium-sodi-
um water [3]. It is characterized by stability and does not change
with the time. There are following microelements in water: io-
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dine, bromium, magnesium, lithium, zinc, strontium, copper, the
amount of which is low, but their significance rises during inha-
lations. Due to this, the uniqueness of Tskaltubo water and the
mechanism of radon effect is very important and requires con-
siderable study [11]. Therefore, our main goal is to study bio-
chemical indicators of the oral cavity during radon therapy: the
total protein, amylase, lactadehydrogenase, glucose quantity, Ca
and P mineral metabolism, pH increase or decrease, and peri-
odontium index change, which causes development of inflam-
mation processes in oral cavity. These are the factors that define
the disease, they are quality markers of periodontitis and we
have clearly seen the high efficiency of radon in the water of
Tskaltubo on the balance of oral mineralization, neutralization
of saliva pH, normalization of the enzymes, slowing down the
inflammatory processes and eventually extinguishing them.
These unique features of radon have become the catalyst of the
treatment and blocker of initial phase of periodontitis [13-14].
Periodontitis is a disease of the tissues around the tooth, during
which the tooth-gingival link is broken. The pathological pro-
cess gradually damages tooth socket, along with this a tooth
loses its bone support and it starts loosening. Today every third
person has periodontitis of some kind. Periodontitis is caused by
different factors. The reasons for this includes: deformed denti-
tion, deviation of occlusion, incorrect load on masticatory teeth,
improper hygiene of the oral cavity, incorrect dietary supple-
ments, particularly deficiency of proteins and vitamins [7].
Without treatment after a definite period of time the jaw bone
loss occurs, what causes changes in the dentition and developing
of space between teeth. Anti-inflammatory treatment is carried
out to restore blood normal microcirculation in the periodontium
tissues, in which the main role belongs to the medicinal therapy
[10]. Physical therapy procedures are also performed during lo-
cal treatment, including vitamins, mainly C and B group. Physi-
cal therapy procedures are also performed during local treat-
ment, prescribed vitamins, mainly C and B group. Based on the
above, our main aim was to study the effect of radon inhalations
and rinsing with Tskaltubo water on the oral mineralization of
the oral cavity. Radon is characterized by: antiseptic, antioxi-
dant, anti-inflammatory, cito-protective, properties of cellulite;
it retains anti-cellulite properties, preserves elasticity of the
blood vessels, prevents the development of aterosclerosis, re-
duces the risk of cardiovascular diseases. It has regenerative
properties and is used in the mild and moderate forms of gingi-
vitis and periodontitis [11].

It is known that in recent years the application of new, high
therapeutic and preventive properties is preferable, so the
purpose of our observation was to study complex effects of
modulating effects of radon in Tskaltubo water in patients with
periodontitis.

Material and methods. Oral cavity hygienic condition. Ac-
cording to the method of Fidorov-Volodkina, the oral hygienic
condition of the oral cavity is as follows: vestibular surfaces of
teeth 31, 32, 33 are colored with Schiller-Pisarev, Lugell or other
paintings. The dyed surface of the tooth crown is measured in a
S-point system: 1 — no coloration; 2 — coloration of 1/4 of the
tooth crown; 3 - coloration of % of the tooth crown; 4 - color-
ation of 3/4 of the tooth crown; 5 - coloration of the entire sur-
face of the tooth crown. Hygiene Index Formula: Nh. med =X /
6, where X — the sum of the points of all the 6 teeth; The hygiene
level of the oral cavity is determined according to the Nh results
of all the 6 studied teeth: 1,1-1,5 points - good level of hygiene;
1,6-2,0 points - satisfactory; 2,1-2,5 points - unsatisfactory; 2,6-
3.4 points - bad; 3,5-5.0 points - very bad. The hygienic indexes
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of Fidorov-Volodkina cannot have more than 5 and less than 1
point value.

Periodontitis Index determination: Detection of periodontitis
has a very high importance for determining the level of inflam-
matory processes. The level of periodontitis is determined for
each tooth. Then the level of periodontitis is calculated accord-
ing to the formula (1):

. total ratin,
B i )

Interpretation of the Index: 0,1-1,5 initial form of periodon-
titis stage 1; stage 2 of periodontitis - 1,5-2,5; stage 3 of peri-
odontitis - 2,5-4; stage 4 of periodontitis - 4-8.0.

PMA. We estimate the spread of inflammatory changes in par-
odont tissues by the Papillar-Marginal Alveolian Index (Parma,
1960) modification. In order to determine it we colored the ves-
tibular surfaces of the gingival with iodine-containing solution
and determined the condition for each tooth — gingival papillae,
free (marginal) and attached (alveolar) gingival areas. Inflam-
matory areas became dark brown.

Gingival inflammation level assessment codes: 0 - absence of
inflammation; 1 - Inflammation of the gingival papillae; 2 - In-
flammation of papillae and marginal gingiva; 3 - Inflammation
of papillae, marginal gingiva and alveolar gingiva. The calcula-
tion formula for index value (2):

PMA = Sumofthe codes @)

3Xnumber of teeth

Interpretation of the indexes:

Index value Index of gingivitis inflammation

Less than 30% mild

31-60% moderate

The treatment of chronic generalized periodontitis was based
on the individual approach to each patient, taking into consider-
ation its general condition and dental status. With regard to the
fact that the issue of periodontitis ethiology is not yet fully stud-
ied, periodontitis treatment was carried out using the inhalation
and rinsing with Tskaltubo radon water. Within 10 days.

Complex research has been conducted to identify the pro-
cesses in the gingival of all the patients. The patients with peri-
odontitis were divided into two groups according to the level of
periodontitis. 60 patients with 1.3 mm deep parodontic pockets
were conditionally enlisted into the group with mild periodonti-
tis, and patients who had 4 mm deep pockets were placed in the
group with moderate periodontitis (60 patients). After that, we
divided our patients into another two groups (30 patients who
had been treated with Tskaltubo water inhalations and 30 pa-
tients who had been treated with Tskaltubo water inhalations and
rinsing twice a day after meals in the morning and evening [1].

1. PH Determination: Various indicators are used to deter-
mine the base — alkali of the oral cavity. The exact, quick and
easy method is the so called Potential meteoric method for
which they use arrow-pointer or digital laboratory pH meter that
is equipped with a highly sensitive power line towards hydrogen
ions, and another auxiliary electrode. Also, there was a pH deter-

mination on the indicator paper. Main principle of the method is
the change of the physic-chemical properties of paper indicator
paper. Change of the saliva color on the indicator paper (after
dropping) is compared with pH-corresponding scales [2].

2. Mineralization of saliva. Mineralization of saliva is of great
importance in maintaining oral cavity mineralization. The saliva
is a calcium and phosphorus solution which is the basis for its
mineralization. The mineralization of saliva causes calcium and
phosphorus to spread their diffusion from the mouth to the tooth
enamel, thus strengthening and increasing the tooth structure,
as it continuously enhances the enamel and increase the tooth
strength with age [4].

3. Determination of calcium. The principle of calcium deter-
mination is based on the formation of a complex between the
calcium ion and the EDTA-ion that is resistant to strong alkaline
reaction. In this area of pH-12-13, the magnesium ions are dis-
solved in the form of hydroxide. The absence of free calcium is
approved by Trilon B-titration in the coordination of the indica-
tor murexide [7].

Testing: 0.5-1.0 ml of saliva dissolves in 50 ml of distilled so-
lution; 1% hydrochloride hydrochloride, 1 ml and 2 ml nitrogen
sodium hydroxide, some of the murexine crystals are added and
then are rotated until 0,05 Trilon B color change. Lower limit of
calcium detection is 0.5 ml saliva is 8.0 mg/1 [3].

4. Determination of phosphorus. This method is based on the
ammonium phosphate reaction in the acidic area with the am-
monium molybdate resulting in a yellow color heteropolymic
acid, which ascorbic acid restores and transforms into a com-
pound formation [13]. Testing: To 1 ml saliva is added to 2,4 ml
7% TXY, and centrifuged. The supernatant of the solution (0.1-
2.0 ml)is used for analyses. Color intensity is determined by the
spectrophotometer. The lower threshold of phosphorus is 1 mg/1.

Results and their discussion. In the examined contingency we
have studied, evaluated and analyzed a complex effect of socio-hy-
gienic and medico-biological factors on caries formation. In clini-
cally examined adults, social-hygienic factors have shown that the
abuse of refined carbohydrates has a relatively adverse effect on
caries. The comparison of the researched groups showed that the
frequency of use of sugar, bread and candies (confectionery) and
confectionery products is high. Compared to the patients with car-
ies and confectionery groups it was found that their consumption is
significantly higher among patients with caries than in the healthy
(78.8%, in the patients with caries and 2,9%, 6.5% and 11,8% re-
spectively — in confectionery groups).

As a result of assessment of the information received from the
questionnaire and the oral cavity assessment result, the data on
important social-hygienic factors, such as the rheumatoid arthri-
tis and the cause of oral hygiene, was received.

The condition of oral hygiene, according to mathematical and
statistical analysis, was estimated in the 30-35 age groups ac-
cording to the quality of caries activity.

From Table 1 it becomes clear that the oral hygienic condition
in the study group is not satisfactory. The indicator is much more
common in a group of caries, compared to the control group.

Table 1. The oral cavity hygiene condition according to the examined groups

. Oral cavity hygiene index
Examined group HI=1,1-1,5 HI=1,6 -2,0 HI=2,1-2,5 HI=2,6-3,4 | HI=35-5,0 total
caries 10 15 25 40 55 145
6,9% 10,34% 17,24% 27.6% 38% 100,0
0,6% 0,10% 0,17% 2.8% 3,8% 6,8%
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Table 2. Use of Tskaltubo water for inhalations and rinsing and its effect
of oral cavity mineralization change and pH acidity — alkalinity

Mild form Moderate form Control Control
Index Inhalation Inhalation
with Inhalation and with Inhalation and | Inhalation with Inhalation and
Tskaltubo rinsing Tskaltubo rinsing Tskaltubo water rinsing
water water
2,15+0,02 2,27+0,07 1,90+0,65
Ca - change 2,45+0,05 P<0.05 2,49+0,17 P<0.05 1,97+0,65 P>0,05
0,18+0,03 0,19+0,05 0,24+0,02
P - change 0,16+0,06 P>0.05 0,15+0,01 P<0.05 0,23+0,03 P>0,05
pHacidity - : pH -6,4 : pH-6,4 : pH-7,0
alkalinity pH-6,2 P<0,05 pH-6,0 P<0,05 pH-65 P>0,05

The table shows that the hygienic index is high in almost ev-
ery group (I, II, and III degree). According to the regularity of
visits to a doctor-dentist, just 8,9% performed them, out of the
whole number of participants. 6,8% out of them had caries.

As a result of studying the questionnaire of patients, we de-
cided to examine the use of Tskaltubo water as the evening inha-
lations, as the evening rinsing its effective influence on the pa-
tients. Table 2 shows that the index of mild and moderate forms
of periodontitis has increased in the index, which indicates the
development of inflammatory process and damage to tissue. If
we use Tskaltubo water, we can see how this process gradually
slows down and then return within the norm. Use of Tskaltubo
water has shown the improvement of the periodontitis index and
slowing down of the inflammatory process. In later experiments
we were exploring mineralization of saliva and partly biochemi-
cal changes. From the literature [2], it is known that they de-
termine the quality of the periodontitis. Clinical studies have
shown that in patients with periodontitis there are some changes
in the oral cavity fluid expressed in Ca and P microscopic shifts,
as shown in Table 2, patients with mild and moderate forms
of periodontitis have some changes in Ca's shifts, namely, cal-
cium is increased. If in control it was -1,97+0.65, while mild
forms the increase was observed - 2,45+0,05, and in moderate
form it increased by 2,484+0,17. As a result of two-week treat-
ment, these changes will return to the norm. Similar expression
is also observed on the P's shift. In the control it is 0,22+0,03,
while in mild form it is 0,18+0,06, in the case of moderate one -
0.15+0,01 and after treatment it returns to the norm.

Thus, we can conclude that the use of Tskaltubo water and in in-
halations and its use as a rinsing eventually cause a slow reduction
of the inflammatory process in the case of periodontitis and even-
tually extinguishing. This can be explained by the unique features
characteristic for Tskaltubo water. As we have seen, the biochemi-
cal indicators shown in patients with periodontitis are the markers
of periodontitis forms and we have clearly seen the high efficiency
of radon in the water of Tskaltubo, normalization of the oral cavity
enzymes, slowing down the oral inflammatory processes and even-
tually extinguishing. These unique qualities have become a treat-
ment stimulating and the blocker of the initial stage of periodontitis.
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4Zurabashvili D., Parulava G.

!I. Beritashvili Center of Experimental Biomedicine; *Salome
Omiadze Dental Clinic,; 3Thilisi State Medical University, ‘I
Javakhishvili Thilisi State University; *Georgian State Teaching
University of Physical Education and Sport, Georgia

Supersaturation of hydroxyapatite is very important in or-
der to preserve the homeostasis of mineral metabolism in the
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oral cavity. This indicates to the ability of saliva to preserve the
homeostasis of the tooth tissues. So it is very important to use
inhalations and rinses with Tskhaltubo mineral water. It is the
alpha radiation of radon contained in the water of Tskhaltubo
that plays a very important role in the regulation of inflamma-
tory processes and the preservation of homeostasis of the oral
cavity. A lot of works have been published lately proving that
these doses are characterized by the so-called "hormesis", so the
object of our interest is to determine the mechanism of radon
hormesis and its effects on preserving the homeostasis of min-
eral metabolism in the oral cavity. Inhalation with mineral water
of Tskhaltubo and its use for rinsing in case of parodontitis leads
to decrease and ultimately elimination of the developed inflam-
matory processes. Tests were conducted on 150 volunteers, 120
of which were sick and 30 were practically healthy (control).

As a result of the research it was established that inhalations
with mineral water of Tskhaltubo and its use for rinsing in case
of parodontitis leads to decrease and ultimately elimination of
the developed inflammatory processes of the oral cavity. The
unique properties of the mineral water of Tskhaltubo are an im-
portant component of the treatment of parodontitis at the initial
stage of the disease.

Keywords: oral cavity, parodontitis, treatment, mineral water
of Tskhaltubo, mineral metabolism, homeostasis.

PE3IOME

KOMILJIEKCHOE U3YUYEHUE JIEUEEHBIX CBOMICTB
PAJOHA MHUHEPAJIBHBIX BO/| HKAJITYBO U BOC-
CTAHOBJIEHUE MUHEPAJIM3AIIUU ITOJIOCTHU PTA
Y NAHUEHTOB C TAPOJOHTUTOM

"Hukonaumsuim M.H., *Omuansze C.B.,
SIumuunamsuian T.9., “3ypadamsuiu /1.3., Sllapyaasa I.K.

Hlenmp sxcnepumenmanvroti ouomeduyunst um M. Bepumaw-
eunu; *Cmomamonocuyeckas kaunuxa Carome Omuaoze, 3Tou-
JUCCKULL 20CY0apCmEennblll Meouyunckull ynueepcumem, *Tou-
JUCKULL 20cyoapcmeennvlil ynueepcumem um. U. Jcasaxuuwi-
eunu, I py3unckuil 20cy0apcmeennblil yueonvlil yHusepcument
@usuueckoeo socnumanus u cnopma, I pysus

Jnst coxpaHeHMs romeocTa3a MHHEpajIbHOro oOMEHa B
pOTOBOIl MOJOCTH BechbMa 3HAaYMMa CBEPXHACHIICHHOCTH
THPOKCHANIATUTOM, YTO yKa3bIBaeT Ha CHOCOOHOCTH CIIIOHBI
COXpaHATh IIpoLecChl ToMeocTa3a. B aToMm acnekre Oonbuioe
3HAYCHHUC HpMOGpCTa}OT HHraJsinus MW I1I0JIOCKAHHUEC MHHC-
panbHoii Bomoi L{kanty6o. VimenHo anbda usnydeHue pa-
JoHa BoAbl [{kanTy0o urpaeT 3HauMMYIO POJib B PETYJALUU
BOCIAJHUTEIbHBIX MPOLECCOB U COXPAHEHUH TOME0CTa3a MH-
HEpaJbHOTO OOMEHa B POTOBOI mosioctu. PesynbraTsl mpo-
BCACHHBIX B IIOCJICOAHHUEC T'OJbI I/lCCJ'IC)lOBaHI/Iﬁ BBIABHUJIM, YTO
anbda n3nydeHne pagona Boabl L{kanTy0o xapakrepusyrorces
TaK Ha3bIBAEMBIM «TOPME3HCOM.

Lenbio uccienoBaHus SIBUJIOCH M3yUCHHE MeXaHH3Ma Jei-
CTBHUSI TOpPME3HCa PaJoHa U €ro HCIOJIb30BAHUE ISl COXpaHe-
HUsI TOMEOCTa3a MHHEPaJIbHOro OoOMEHa B POTOBOW IOJIOCTH
IpU MAapOJOHTUTAX. DKCIEPUMEHTHI IpoBoauiInch Ha 150 no-
opoBosbiiax, 120 u3 HUX ObLIM OONBHBIME, 30 - MPAKTHYCCKH
3I0POBBIMHU (KOHTPOJIb).

B pesynbrare uccieoBaHus YCTaHOBJICHO, YTO MHIALILUS U
TOJIOCKaHWe MUHEpaIbHON Bofoi [{kanTy0o criocoOHbI CHUKATH
¥ B KOHEYHOM HTOTe TIOJHOCTBIO HUBEJIMPOBATh BOCTIAIUTEIBHbIC
TPOLIECCHI TOJIOCTH TIPU MAPOIOHTHTE. YHHKAIbHBIE MHUHEPAIIb-
Hble Bozbl LlkanTy0o sBisttoTcst 3(GQeKTHBHBIM KOMIIOHEHTOM B
KOMIUIEKCHOM JICUCHHH TTApOJIOHTUTA HA HAYaIbHOM CTa MH.
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BONE GRAFTS FOR RECONSTRUCTION OF BONE DEFECTS (REVIEW)

'Karalashvili L., "Kakabadze A., 2Uhryn M., *Vyshnevska H., 'Ediberidze K., 'Kakabadze Z.

'Thilisi State Medical University, Georgia; *Lviv National Medical University,
*Institute of Stomatology and Maxilo-Facial Surgery National Academy of Medical Sciences of Ukraine, Odessa, Ukraine

For many decades, various auto-, allo- and xenografts have
been used for the bone defect reconstructions that have been
caused by an injury, bone tumor resection or congenital mal-
formations of the bones. In the recent years, alloplasts have
also been proposed for the bone defect reconstruction. Re-
construction of large size defects of the bone is a challenging
task, and a successful result primarily depends on the mate-
rial with which the bone graft is created. Out of auto-, allo-,
xenografts, synthetic materials or grafts created through the
methods of bioengineering, which one can be preferred the
most? According to the authors, the grafts used for the recon-
struction of bone defects have the following requirements:
they should be biomechanically stable, able to degrade within
an appropriate time frame, exhibit osteoconductive, osteo-
genic and osteoinductive properties and provide a favourable
environment for invading blood vessels and bone forming
cells [1].

Autologous bone graft

Autologous bone graft is considered as the gold standard
in the reconstruction of bone defects [2-5]. It possesses os-
teogenic, osteoconductive and osteoinductive features [6].
Autologous graft contains viable cells and osteoinductive
proteins such as BMP-2, BMP-7, FGF, IGF, and PDGF [7].
Autologous bone graft is fully biocompatible. However, in
the cases of large size defects of the bone, the use of autolo-
gous bone in the clinical practice has its boundaries since har-
vesting them from the body of the recipient is limited [8,9]. It
is noteworthy that the main negative aspect of the autologous
bone graft is the need for an additional surgery for obtaining
it, which may cause different complications at the donor’s
site [10-13]. Autologous graft is harvested from the regions
of the recipient’s body such as tibia, iliac crest, scapula and
rib regions [14-16].

According to the structures of the bone, there are three types
of autogenic bone grafts: cancellous, cortical and cancellous-
cortical. The type of bone graft required for the reconstruction is
often determined by the location of the defect.

However, because of the structure of the cortical segment,
it can cause hindering of the revascularization that is neces-
sary for the graft integration and slow down the process of re-
generation, which then becomes the cause of the autologous
graft resorption.

Allogeneic graft

Allografts are considered to be the alternative for the au-
togenic bone grafts [17], and it can be obtained both from
the cancellous and cortical bone segments in different forms:
powder, fragmented or cubes. Allogeneic grafts can be min-
eralized or demineralized, native, native-lyophilized and ly-
ophilized [18]. Their main advantage is that harvesing does
not require additional surgery on the patient. It is also pos-
sible to obtain any amount, shape and size of the bone grafts.
Allogeneic grafts possess osteoconductive features but the
osteogenic feature is less expressed and at the same time,
the risk of various infection transmission is high [19]. The
probability of development of immunological conflict is also
high, that itself prevents bone healing and causes the rejec-
tion of the grafts [20-22].
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Xenogenic grafts

Xenogenic grafts are also used for the reconstruction of the
bone defects [23]. Xenografts are acquired from the cattle bones.
Their main advantage is the availability, the low cost of pro-
cessing and acquisition, and most importantly, just like with the
allografts the amount is not limited. Xenogenic grafts have os-
teoconductive and osteoinductive features, but osteogenic char-
acteristics are less expressed. The quite high transmission risk
of the zoonotic infections and the probability of development
of immunological conflict can be considered to be the disad-
vantages of this graft [6,24]. Therefore the availability of syn-
thetic substitutes such as ceramics, composites, and polymers
at a cheaper cost is challenging the growth of the natural bone
grafts segment.

Synthetic graft

Synthetic bone grafts are mainly represented with the mate-
rials created on the basis of Flexible hydrogel-hydroxyapatite
(HA) composite which has a mineral to organic matrix ratio, al-
most similar to that of human bone. Artificial bone can be creat-
ed from ceramics such as calcium phosphates [25-30], bioglass
[25], and calcium sulphate that are biologically active depending
on solubility in physiological environment.

The main advantages of the grafts created from the syn-
thetic materials are the biocompatibility and a good biore-
absorption. Despite these features, they do not provide the
perfect regeneration. The above mentioned is associated with
an insufficient vascularization, low osteoconductive feature,
inadequacy of bone formation, low mechanical resistance and
stability [31]. Currently, grafts created from various materials
are being present on the medical market. As a result, syn-
thetic substitutes segment is anticipated to show significant
growth during the forecast period. Despite the diversity of the
existing grafts, considering their advantages and disadvan-
tages (Table), the studies for finding an ideal graft that will
satisfy all of the requirements put into a claim for an ideal
graft continue to take place.

The rapid development of tissue bioengineering in the recent
years has given the hope of creating an ideal bone graft that will
be efficiently used for the bone defect reconstruction.

Bone tissue engineering

Tissue engineering is a major component of regenerative
medicine and in recent years, it has moved in the foreground
together with the other new approaches of tissue formation.
Tissue engineering is an interdisciplinary field that is based
on a careful selection of materials such as: cells, scaffold/
extracellular matrix and signaling molecules [32]. Cells are
often categorized by their source: autologous, allogenic and
xenogenic. Scaffolds are the key components of engineered
tissues that provide the structural support for the cell attach-
ment and subsequent tissue development [33]. Bone tissue
bioengineering is directed towards the development of bone
grafts that will have the ability to accelerate the osteogenesis
process in the area of the bone defect following the transplan-
tation [34-42]. The technology of creating three-dimensional
biomaterials and optimization of bioreactor systems has sig-
nificantly increased the quality of in vitro bone graft creation
[43,44].
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Table. Advantages and disadvantages of the bone grafis

Auto Allo Xeno C?ral- .
raft raft raft line Syntethic graft
g g g graft
Properties Hvdro- Calcium Beta-
< ;/ atite Calcium | phosphate | tricalcium | Bioactive | Synthetic
y(I—I; A) sulfate cement | phosphate glasses polymers
(CPC) (TCP)
Bio- ... | Yes No Partly Yes Yes Yes Yes Yes Yes Yes
compartabiliti
Osteo- . Yes Yes Yes Yes Yes Yes Yes Yes Yes
conduction
Qsteo . Yes Yes No No Yes No No No No No
induction
Osteogenic Yes No No No No No No No No No
Additional
surgical Need | Needn’t | Needn’t | Needn’t | Needn’t | Needn’t | Needn’t Needn’t Needn’t Needn’t
site
Slow (6
Resorption Varia- | Varia- Varia- Slow months Fast Very Slow (6-8 Low Cell-
(6 (4-6 resorp- .
rate ble ble ble to Slowly months) . mediated
months) weeks) tion
10 years)
Resource Limi- Un- Un- Un- Un- Un- Un- Un- Unl-imited Un-

" ted limited | limited | limited | limited limited limited limited imited
Donor site Mark- Not Not Not Not Not Not Not
morbidi ed mark- mark- mark- mark- Not Not marked marked marked

y ed ed ed ed marked marked
Potential
infection mI\le(r)lz- Mark- Mark- nlliﬁlt- ml\;(r)lt(_ Not Not Not Not Not
transmission ed ed marked marked marked marked marked
ed ed ed
Rejection No Yes Yes No No No No No No No

Scaffolds are an integral part of bone tissue engineering.
Scaffolds are three-dimensional (3D) biocompatible structures
which can mimic the extracellular matrix (ECM) properties and
provide a template for cell attachment and stimulate for bone
tissue formation in vivo [45; 46]. Pore size, volume and me-
chanical strength are important parameters for the creation of
scaffolds.

A minimum pore size between 100 and 150 pum is needed for
bone formation although, it is reported that enhanced bone for-
mation and vascularization is achieved in scaffolds with pore
sizes larger than 300 um [47].

Porous bone scaffolds can be made by a variety of methods.
Chemical/gas foaming [48], solvent casting, particle/salt leach-
ing [49, 50], freeze drying [51], thermally induced phase separa-
tion, and foam-gel [52] are some of those that have been used
extensively. However, pore size, shape, and its interconnectivity
cannot be fully controlled with these approaches. Currently, the
methods that are successfully used for the creation of porous
bone scaffold are: bioprinting, electrospinning and decellular-
ization.

3D printing

3D printing is a powder based freeform fabrication method,
which uses regular inkjet print-head; the biomelan practically
represents the spores that contain thousands of different cells.
In general, a wide range of powders including ceramics, poly-
mers and composite materials can be processed using inkjet 3D
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printing, but binder selection is a key factor in successful part
for the fabrication of tissues and scaffolds [53,54]. Three differ-
ent types of binders are commonly used in the inkjet 3D print-
ing method: water-based binders [55], polymer solution binders
[56] and phosphoric acid-based and citric acid—based binders
[57]. But, as it is underlined by the authors, the technology of
bioprinting is associated with various types of complexities: the
material used for printing needs to be dissolved into liquid states
at low viscosities; the heat, ultrasound, and mechanical stresses
generated during the inkjet bioprinting have adverse effects on
cell viability; it is difficult to update the required hardware and
software; and also the biomaterials used for cell loading are lim-
ited [58].

Electrospinning

Electrospinning is a polymer fabrication technique which has
also been considered for tissue engineering application due to
its potential of producing polymer fibers with nano to microm-
eter diameter scale that are physically and topographically com-
parable to the collagen fibers, commonly found in the natural
ECM [59]. However, electrospining has some limitations such
as poor cell invasion, since usually the electrospun biomaterials
are highly compacted, they impede cell migration towards the
inner side of the scaffold. The search for different solvents and
electrospining conditions may solve this issue [60].

Decellularization method

Most of the grafts suffer from several limitations such as im-
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munological rejection caused by the presence of residual cel-
lular components of unmodified biological materials. Conse-
quently, through the decellularization techniques, the cells from
tissue can be removed with chemical, biological and physical
agents [61]. ECM is typically derived through the decellulariza-
tion processes of mammalian tissues or organs. Authors men-
tion that methods of decellularization result in disruption of the
architecture, loss of surface structure and composition [62, 45].
Despite this, the preservation of the natural biologic ECM scaf-
fold components during the decellularization process would re-
sult in the ideal scaffold for tissue remodeling [63].

Nowadays, there is an attempt of creating grafts that addition-
ally contain platelet-rich plasma [64], growth factors or stem
cells [65] for strengthening the osteoconduction and osteoinduc-
tion of the bone grafts.

In 2016, we created a bioactive bone from the decellularized
bovine femoral bone and freeze-dried bone marrow stem cell
(BMSC) paracrine factors. We hypothesized that freeze-dried
BMSC paracrine factors have the ability to strengthen osteoin-
duction, osteoconduction and osteointegration [66].

We have conducted multiple preclinical studies that have
shown that the biologically active bone, together with the BMSC
paracrine factors is safe, efficient and has osteoinductive, osteo-
conductive and osteointegration features.

The biologically active bone has been used in clinical practice
[66]. A novel biologically active bone (BAB) graft has been de-
veloped and used for the reconstruction of large size defects of
the mandible bone following tumor resection. The bone decel-
lularization was performed according to the protocol developed
by us, which has been published earlier [67,68]. Sodium dodecyl
sulfate (SDS; Sigma-Aldrich; EMD Millipore) and 1% Triton
X-100 (Sigma-Aldrich; EMD Millipore) has been used for the
decellularization. Biologically active bone graft was developed
by using human freeze-dried BMSC paracrine factors and three-
dimensional bone scaffold derived from cancellous bovine bone
following decellularization [66]. Preliminary clinical investiga-
tions indicated that BAB grafts seeded with freeze-dried BMSC
paracrine factors hold great promise for the future of mandible
defect reconstruction following tumor resection. As a result, this
type of composite graft should be able negate the need for har-
vesting donor bone.

Conclusion

Bioactive bone grafts containing freeze-dried BMSC para-
crine factors may be used for the reconstruction of large size
mandibular bone defects following tumor resection. Despite
the acquired positive results, it is too early to make statements
whether or not the biologically active graft that is developed by
us is an ideal graft for the reconstruction of the bone defects or
not since it requires multiple experimental and clinical studies
for determining the positive and negative features.
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SUMMARY

BONE GRAFTS FOR RECONSTRUCTION OF BONE DEFECTS (REVIEW)

'Karalashvili L., 'Kakabadze A., 2Uhryn M., *Vyshnevska H., 'Ediberidze K., 'Kakabadze Z.

Thilisi State Medical University, Georgia, *Lviv National Medical University,
3The Institute of Stomatology and Maxilo-Facial Surgery National Academy of Medical Sciences of Ukraine, Odessa, Ukraine

Reconstruction of large size defects of bone is a challenging
task. To this date, discussions and controversies on selection of
auto-, allo-, xeno- or synthetic grafts continue to take place. Vas-
cularized autologous bone graft is considered as gold standard
in reconstruction of large size defects of bone; however an
additional surgery is required for obtaining it. Allografts and
xenografts possess osteoconductive features, but osteogenesis
is less expressed and risk of various infection transmissions
is high and may have probability of developing immunologi-
cal conflict. Main advantages of grafts created from synthetic
materials through bioengineering methods are biocompatibil-
ity and good bioreabsorption. Despite these features, studies
related to the creation of an ideal bone graft continue to take
place that should have biomechanical stability, be able to de-
grade within an appropriate period, exhibit osteoconductive,
osteogenic and osteoinductive properties. Nowadays, there is

an attempt of creating grafts that contain platelet-rich plasma,
growth factors or stem cells for strengthening osteoconduc-
tion and osteoinduction of bone grafts. In 2016, we created
bioactive bone from decellularized bovine femoral bone and
freeze-dried bone marrow stem cell paracrine factors. We hy-
pothesized that freeze-dried BMSC paracrine factors would
have ability to strengthen osteoinduction, osteoconduction
and osteointegration. Experimental and preliminary clinical
investigations indicated that bioactive bone grafts containing
freeze-dried BMSC paracrine factors may be used for recon-
struction of large size bone defects. Despite acquired positive
results, it requires multiple experimental and clinical studies
for further improvement of graft.

Keywords: Allograft, Autograft, Xenograft, Bioengineering,
Bone reconstruction.
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Boccranopnenune nehekToB KOCTH OONMBIINX Pa3MEPOB SBIIA-
eTCsl OZIHOM M3 CIIOJKHBIX 3a]1au PEKOHCTPYKTHBHOW XUPYPIHH.
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Jluckyccuu 1o MOBOAY BBIOOpa KOCTHOTO TPAHCIIIIAHTATA TIPO-
JIOJDKAIOTCS IO ceil AeHb. HepeleHHbIM sBiIseTcs: BOIPOC: Ka-
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KOMY U3 ayTO-, aJJI0- WJIM KCEHOTCHHBIX TPAHCIUIAHTATOB CIEIY-
eT OTJaTh NpeanoyTeHue. Backynsapu3oBaHHbINH ayTONOTHYHbIH
KOCTHBIM TPaHCIUIAHTAT CYUTAEeTCs "30JIOTBIM CTaHIapTOM" B
PEKOHCTPYKINH 00JbIINX Ae(pekTOB KocTH. OIHAKO MOTy4eHHe
TaKUX ayTOJOIMYHBIX TPAHCIUIAHTATOB TPeOyeT JOMOIHUTEIIb-
HBIX ornepauuid. HecMoTpst Ha TO, 4TO aJIJIOTEHHBIE U KCEHOTeH-
HbIE KOCTHbIE TPAHCIUIAHTAThI 00J1a/[al0T OCTEOKOH/IyKTHBHBIMH
CBOICTBaMH, UX OCTEOI'CHE3 MEHEE BBIPAXKEH U PUCK PA3BUTHS
pasnuYHbIX HHOEKIIHOHHBIX 3a00JICBaHUi BechbMa BBICOK. [Ipu-
MEHEHHUE QJJIONEHHBIX M KCEHOTCHHBIX KOCTHBIX TpPaHCILIaH-
TaTOB MOXKET BBI3BaTh MMMYHOJIOIMYECKUH KOH(IUKT. B mo-
CJISJHUE TOJIbl BHUMEHUE KIMHHIMCTOB OOpAIEHO K KOCTHBIM
TpaHCIUIaHTaTaM, U3TOTOBJICHHBIM N3 CHHTETHYECKHUX U OMOCHH-
TETUYECKUX MaTepHallOB C HCIIOJIB30BAaHHMEM METOIOB OMOMH-
skuHepuu. Takue KOCTHbIE TPAHCIUIAHTAThI 00J1aJat0T XOpOoLIeH
OHMOCOBMECTHMOCTBIO, OTHAKO HE 00JIaJal0T OCTCOMHIYKTHB-
HbIMHU cBolcTBaMu. lieanbHblil KOCTHBI TpaHCIJIAaHTAT
uMeeT OMOMEXaHUYeCKYI0 CTaOUIBHOCTD, CIIOCOOHOCTH OMO-
pe3opOuMu B TeUEHHE COOTBETCTBYIOLIETO MEPHO/IAa BPEMEHH
[0CJIe TPAHCIUIAHTALlUM, HPOSBIATH OCTCOKOHAYKTHUBHBIE,
OCTEOreHHbIE U OCTCOUHIYKTUBHBIC cBOiCcTBA. B mocnennue
rOJibl IPEIIIPEHUMAIOTCSI IOMBITKY CO3JIaHUS KOCTHBIX TPAHC-

IIAaHTATOB, B KOTOPBIX COAEPKUTCS Ooraras TPOMOOIUTaMHU
I1a3Ma, pa3audHbie (PAKTOPBI POCTA MU CTBOJIIOBBIC KIETKH,
YCHIUBAIONINE UX OCTEOKOHAYKTUBHBIE M OCTEOMHIYKTHUB-
HbIe cBoiicTBa. B 2016 r. aBTOpamu pazpaboTaH OHOAKTUB-
HBII KOCTHBIN TpaHCIIAHTAT, COCTOSIINI U3 1ELEUTIOISIPHON
OCIpEHHOI KOCTH KPYITHOTO POTATOr0 CKOTa M JTHO(QHIH3HPO-
BaHHBIX CTBOJIOBBIX KJIETOK KOCTHOTO Mo3ra. IIpeamomnaraercs,
4YTO THO(MIN3UPOBAHHBIE CTBOJOBBIC KIETKH KOCTHOTO MO3Tra
YCHUIIUBAIOT OCTEOMHJYKIHIO, OCTEOKOHAYKINIO U OCTEOUHTE-
Tpanyio KOCTHOTO KCEHOTPAHCIUIAHTATa. DKCIIEPUMEHTAIbHbIE
U TIpeABapHUTENbHbIE KIMHUYECKHE HCCIETOBAHUS IOKA3alH,
49TO pa3pabOTaHHBI HaMH OMOAKTHBHBIA KOCTHBIN TpaHCILIaH-
TaT, COCTOSLINN U3 EHETIONIPU3UPOBAHHON OEAPCHHON KOCTH
KPYTTHOTO POTaTOro CKOTa C MOMEIICHHBIMU HA €r0 MOBEPXHO-
CTH JTHO(UIN3NPOBAHHBIMU CTBOJIOBBIMH KJIETKAMH KOCTHOTO
MO3ra, MOXET OBITh HCIIONB30BaH JISI PEKOHCTPYKIUH KOCT-
HBIX JeeKxToB Oonpmoro pazmepa. HecmoTps Ha HOCTHTHY-
ThIE TIPEABAPUTENBHBIC MONOKUTEIBHBIE PE3YIbTaThl, aBTOPEI
CUHTAIOT, YTO JUIS YCIICITHOTO MPUMEHEHHS JaHHOTO KOCTHOTO
TpaHCIUIAHTaTa B KIMHUYECKOH MPaKTHKe TpedyeTcs mposese-
HHE MHOTOYHCIICHHBIX SKCIEPUMEHTATbHBIX M KIMHHYECKHX
WCCIIeI0BAHUIT [UIst N3YUEHUS OTAAIEHHBIX Pe3ylIbTaToB.
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BMUAEMHUOJIOT A KAPUECA, CTOMATOJOTMYECKHAN CTATYC IIKOJbHUKOB
KOBYJIETCKOTI'O U XEJIBAYAYPCKOI'O MYHUIIUITAJIMTETOB AJIZKAPUHA
U PASPABOTKA MTPO®UJIAKTUYECKUX MEPOIIPUATHUI

xanapuaze @.B., Hlonua H.O., Bakpanze M.C.

Tounucckuii 2ocyoapcmseenHbll MEOUYUHCKULL YHUSEpCUmen, HanpaegieHue opmoneouteckol Cmomamonocuul U 4enioCcmHo-1uyegou
opmoneduu; bamymckuii cocyoapcmeennbiil ynusepcumem um. LI Pycmasenu, cmomamonoeuueckui denapmamenm, I pysus

OcHOBHOI! 3ajadelf 3APaBOOXPAHCHUS SIBISIETCS oOecrede-
HHE 310pOBbs HACEICHH, OpraHU3alysl U BHEAPEHHEe HanOoee
3 PEKTUBHBIX MPOTPaMM MPO(UITAKTHKH OCHOBHBIX W HamOO-
Jiee PacTpOCTPAHEHHBIX 3a00NeBaHUN. DNUAEMUONIOTHIECKHE
HCCIIEI0BAHMUS SIBISIOTCS OCHOBOH ITAHWPOBAHHS M OCYIIECT-
BIICHHS MPOMMIAKTHUECKHUX IIPOTPAMM, KOTOPEIE CIEIyeT Ipo-
BOANTH C YUETOM PErHOHATBHBIX OCOOCHHOCTEH M BO3PACTHBIX
nokasaredneii [2,7,10].

Cpenn CTOMAaTOJOTHYECKHX MATONOTHil Hambonee pacripo-
CTPaHEHHBIMH SIBIIIOTCSI KapHec 3yOOB M IaTOJNOTHS TKaHEH
nmaponoHTa [5,8]. Ha yneuenne >Tux 3a00NIeBaHUIl B Pa3BHTHIX
CTpaHax u3 OIOmKeTa 3IpaBOOXpaHeHHs pacxoxyercs 5-10%
[8]. Cormacuo manHBIM BeeMupHO# opraHH3anuy 3ApaBoOXpa-
HEHUsI, kKaprecoM cTpajaroT 60-90% nereil MKOIFHOTO BO3pac-
Ta 1 moutn 100% moapocTKoBOro HaceieHus [3,4], 9To TUKTyeT
HEOOXOAMMOCTD pa3pabOTKH CHCTEMBI MEPOIPHUSITHIH, HalpaB-
JICHHBIX HA CHIDKEHHE ITOKa3aTesiedl CTOMATOIOTHIecKon 3a00-
JIeBaeMOCTH.

IIpodunakTuaeckne MeponpHATHSA, KOTOPHIE BKIIOYAIOT B
ceOst MeTOAIBI, HANIPABIECHHBIC HA MPEAyNpeKaeHre 00mux 3a-
OoneBaHMI 1 MOBBIIIEHHE PE3UCTEHTHOCTH 3y0OB M MAPOJOHTA,
HEOoOXOMMO HaYWHATH ¢ AHTEHATANBHOTO Ieproa. Cremyer oT-
METHTB, 9TO MOKA3aTeIl CTOMATOIOTHYECKHX 3a00IeBaHMIA CpeIH
JIETCKOTO H TTOIPOCTKOBOTO HACETICHHUS SIBIISIOTCS] BEChMa BBHICOKH-
MU C IPOSIBIICHHEM HAJaIbHBIX IIPH3HAKOB APOIOHTHTA.

Lenpro mccmeoBaHUS SBISETCS OIIPEENICHHE PAcIpoCTpa-
HEHHOCTH OCHOBHBIX CTOMAaTOJIOTHYECKUX 3a00IeBaHUN cpenu
JIeTelt ¥ TIOIPOCTKOB 6-7, 12, 15 neT, mpokKUBaroImux B MyHHUIIH-

nanmuterax KoOynetn u XenBauaypu, u pazpadoTka mpoduiak-
THYECKHUX MEPOTIPUATHIA.

Marepuan u metoasl. OcMoTpeHs! 249 neTeii U MOAPOCTKOB,
3 HuX 130 KoGynerckoro u 119 XenBauaypckoro MyHUIHIIAIA-
TETOB B AJpKapuu B Bo3pacte 6-7, 12 u 15 net. MccnenoBanus
MIPOBOJMIINCH TI0 CTaHAAPTHBEIM mHAekcam BO3. Mcmomns3osa-
JHMCh OHOPA30BBIE MHCTPYMEHTHI [UISI OCMOTpa ITOJIOCTH pTa,
30HMPOBAHAEM MPOBOAMINCH BBISBICHHE KapHO3HBIX IIOJO-
CTel, OmIpeneNsIi MHTeHCHBHOCTh Kapueca. [urmenmueckoe
COCTOSIHHE TIOJIOCTH PTa Yy eTeil OEHNBAIH C TOMOIIBIO yIIPO-
meHHoro uHnekca [puna—Bepmunmona (OHI-S). [Tony4yennsie
JaHHbIe (UKCHPOBATIHNCh B KapTe OOCIEAOBAHMS IAIMEHTA.
IIpoBoanIOCH aHKETHPOBAHKE, COMIACHO COCTABICHHOMY HAMH
BOIIPOCHHUKY O PAllMOHE M PEXHUME NMUTAHHS, THTHEHE TOJIIOCTH
pTa, Hanmyuy o0mmx 3aboneBaHuil. B rpymnme 6-neTHUX netei
AQHKETBI 3aIONHTH POAUTENH, 12-15-71eTHHEe 3aIoIHsIIH caMo-
CTOSITENBHO.

[Momy4yennsie pe3ynsTaTsl 00padaTeBAIICh METOJOM BapHa-
IMOHHON CTaTHCTHKN.

Pesyabrarbl U uX 00cy:kaenune. PacipocTpaHeHHOCTh Kapu-
eca M ero MHTEHCHBHOCTh cpeau nereit 6-7, 12 u 15-netHero
BO3pacTa M0 MyHHIUTATATETaM TIPEACTABICHBI B TAOIHIE.

W3 TabnuIb! SIBCTBYET, UTO TTOKA3aTeNb PAaCIPOCTPAaHEHHOCTH
Kapueca BO BCEX BO3PACTHBIX Ipymmax Belcokuil. ITokasarens
CpeaHell MHTEHCHBHOCTH y BCeX 00CIeTyeMbIX BBINIE MOKa3a-
Tensl paHee YCTaHOBICHHOTO y MpOXHBAIOMUX B [pys3mnm [1],
KOTOpBIi cocTaBuia 4: y 6-netHux B KoOymetn - 6,69+1,04, B
XenBagaypu - 7,08+0,92. YV 12-neTHUX NOKa3aTelb HHTEHCHB-

Tabauya. Ioxkazamenu pacnpocmpanennocmu, unmencugHocmu u cmpykmypol unoexca KITY ¢ yuemom npooicusanus u 6ospacma

Cpenusist I'uruennyeckmii
Kou1-Bo Pacnpocrpanen- | Crpykrypa
Mynununanautersl | Bo3pact oBcIenyeMbIX HOCTH KapHeca KTy HHTEHCHBHOCTH HHJIEKC
M=+m M=+m
K-339
6-7 55 98% I1-9 6,69+1,04 1,93+0,14
V-20
K- 153
KoOGynerun 12 39 83% IT-13 4,31+1,39 1,91+0,19
V-2
K- 105
15 36 89% IT- 66 4,83+ 0,72 1,29+0,03
V-3
K- 252
6-7 39 98% II-8 7.08+0,92 2,13+0,13
V-16
K-139
XenBauaypu 12 40 85% II-5 4,134+0,79 2,0+0,16
V-11
K- 142
15 40 90% IT- 46 5,25+1,09 1,56+0,18
V-13
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HoctH cocTtaBuia 4,31+1,39 B Kobynetu u 4,13+0,79 B Xensa-
yaypu. B 060uX pernonax mnojy4deHHbIC IIOKA3aTeJN COTIac-
HO naHHbIM BO3 B 2 pa3a npeBblaloT CpeHUN 110Ka3aTeNb.
VY 15-neTHuX mnokaszaresib MHTEHCUBHOCTH Kapueca TaKkKe
NpeBhIIaeT TAKOBOM, yCTaHOBIEHHBIH paHee W BMecTo 3 B
Kobyneru n XenBauaypu cocraBui 4,83+0,72 u 5,25+1,09,
COOTBETCTBEHHO.

AHanu3 COOTHOIICHHMS COCTABIISIIOIIMX KOMIIOHEHTOB
crpykrypsl KIIV (Tabnuua) BbIABUI BeCbMa CEphE3HYIO CU-
tyauuio B KoOyneru: cpenu 6-neTHuHX aereil oOHapyKeHO
339 ciyuaeB kapueca, 9 3y6oB ObutH 3arutombupoBansl. B 20
ciIydasx oOHapyKeHbI MPEXKAECBPEMEHHO dKCTParupoBaHHbIC
BpeMeHHble MOJsIpel. B XenBauaypu BbIsBICHO citydast 252
Kapueca, 3aluIoMOUPOBAHO TOJIBKO §, MPEXKIEBPEMEHHO IKC-
TparupoBaHo 16 BpemeHHBIX MoJsipoB. Ilokasarenu KIIY y
12-1eTHUX AeTel WICHTHYHBI 6-JIETHUM - IIPEBAJIUPYIOT Ka-
pHO3HBIE 3y0Obl, OTMEUAIOTCS €INHHUYHBIC IKCTPArMPOBaHHbIE
nocTosiHHble 3yObl. UTo kacaercs 15-meTHeilt Bo3pacTHOM
IPYIIBI, OTMEYAeTCs yBEJINYCHUE KOJIMYeCTBa 3aIioMOUpo-
BaHHBIX 3y0OB, OJHAKO YaCTO BCTPEYAIOTCSI KapHO3HBIE I10-
BPEIKACHUS U CIIydau dKCTPArHPOBAHUS ITOCTOSHHBIX 3y0OOB.
[Tony4yeHHbIe JaHHbBIC YKa3bIBAIOT, YTO JedeOHbIC MEPOTIPHSI-
THUS y aHHOM BO3PACTHOW KAaTEropuu MPaKTHUYECKH HE MpPo-
BOJATCA.

B xoze uccienoBanus BbISBIEHO, YTO YPOBEHb CTOMATOJIOTU-
yeckoit momouu (YCII) uto y nerei, npoXxUBarOIUX B MyHU-
munanurere KoOyneTH, Hey0BIeTBOPUTEIbHBI U COCTABISIET
13%, a B MyHuLunanureTe XeaBadaypu - coctaBui 9%, 4to co-
OTBETCTBYET KaTETOPHH ““TIIIOXON .

C Lesbl0 YCTaHOBJICHUS NPUYMH BBICOKOH MHTCHCUBHOCTH
Kapueca M3yuyeHO TMTHEHUYECKOE COCTOSHHUE IOJIOCTH pTa HC-
CIIeAyeMbIX JETeH, OCKOIbKY CUUTAETCS, YTO HEYJOBIETBOPU-
TeJIbHAsl TUTUEHA SIBJISIETCS 3HAYMMbBIM (DAaKTOPOM pHCKa pa3BH-
THs Kapueca [5,7], (tabnuua).

Cormacno kputepusimu BO3, HMHIEKC XOpOLIEro rurue-
HUYECKOro coctostuusi coctasisier 0. M3 TaOnuubl sIBCTBYeT,
YTO CaMble BBICOKHE I10Ka3aTeIM TI'MIMEHHYECKOrOo HHJIEKca
(2,134+0,13) 3aperucTpupoBaHbl B BO3PACTHOH Kareropuu 6-7
ner B Xensadaypu. B rpynne noppocrtkoB 15 et xak B KoOy-
JICTH, TaK U XeJBadyaypu Ioka3areayn Ooublie 1, 4To cBUAETENb-
CTBYET O HEJOCTAaTOYHON I'UI'HEHE.

Jlnst ycTaHOBJIEHHs B3aMMOCBSI3H MEXJY TUTHEHHYECKUM
COCTOSIHUEM U KaprecoM 3yOOB ITPOBE/ICHO CPaBHEHHUE ITOKa3a-
Tenell TMTMeHUYECKUX MHIECKCOB CO CPEIHHUMH IOKa3aTeIsIMU
MHTCHCUBHOCTH Kapueca (Tabiuia).

[Ipn BBICOKOH MHTEHCUBHOCTHM Kapueca HaOJIOnaeTcs Bbl-
COKMH TMIMEHMYECKUH MHACKC. Mexay noka3aressiMi MHTEH-
CHUBHOCTH KapHeca U TUTHEHUYECKUM MHJIEKCOM YCTaHOBUIIEHA
KOPPEJSLIMOHHAS CBSA3b CPETHETO YPOBHSL.

JInst mocTikeHUsT BBICOKUX TOKAa3aTeNle THIMEHNYEeCKOrO UH-
JieKca HEOOXOIMMO TOBBICUTh HMH(OPMHUPOBAHHOCTH HCCIIE/ye-
MOT0 KOHTHHI'€HTA 10 BOIPOCAM TMIMEeHbI oNocTy pra. C 11eiibio
OIpPEICNICHNS] YPOBHSI CAHUTAPHO-THTHEHUYECKUX HABBIKOB, KPaT-
HOCTH U IIPUYMHAX 0OpaILeHHs 32 CTOMATOJIOTMYECKON ITOMOILBIO
IPOBEICHO AHKETUPOBAHKE. 3AMIONHEHO 86 aHKET, U3 HUX 6-7-JIeT-
HUMH - 21 aHkeTa, 12-netHrMu - 16, 15-netHrMu - 49.

AHanu3 3arojHeHHbIX aHKeT BbIABUI, uTo 18 (19,0%) 6-7-
JIETHUX YUCTST 3yObl ONIMH pa3 B ieHb, 67 (71,43%) - nBaxsl, a
9 (9,52%) - TpuXIbI B IeHb; cpenn 12-IeTHUX OMH pa3 B JICHb
yuctat 3yont 24 (30,25%), nBaxasl - 45 (57,72%), Tpwxasl B
nesb - 10 (12,5%); cpenu 15-n1eTHUX OAMH pa3 B JCHb YUCTAT
3yOn! 14 (18,37%), nBaxasl - 40 (52,8%), Tpuxkasl B 1eHb - 12
(16,33%), BooOruie He uncTaT 3yont -10 (12,5%).

© GMN

Ha Bompoc 0 mocemeHnn cToMaTojora ¢ npoduiakTu-
yeckou nenbto 6-7-netuue getu n=31 (33,33%) nocemaror
cToMaroJiora mo Mepe Heobdxoxumoctu, 63 (66,7%) He mo-
cemaot cromaronora; cpeau 12-neruux - 30 (37,5%) noce-
AT 110 Mepe HagobHocTH, 4 (6,25%) - B roa oauH pas, 20
(25,0%) - B rox aBa pasa, 25 (31,25%) - He mocemamT CTo-
MmatoJsiora B mensx npoduiaktuku. Cpean 15-metHux 33
(42,86%) mozxpocTka MoceuanT CTOMAaToJI0Ta 0 Mepe He-
obxonumoctH, 9 (12,24%) npoxonsaT npoduIaKkTUIeCKHUH
ocMOTp pa3 B roa, 6 (8,16%) - nBa pasza B rox, 28 (36,73%)
BOOOIIE HE MOCEIIaIoT CTOMATOJIOTA.

Ha Bompoc 006 wucnosns3oBanuu 3yOHOH Hutu 4 (4,76%)
6-7-neTHUX OTBETWIIM TONOKUTENBbHO, 90 (95,24%) - orpuna-
TEJIbHO; cpean 12-JIeTHUX NMOJ0KUTENbHbIN oTBeT - 20 (25,0%),
orpunarenbubiil - 59 (75,0%); 16 (20,41%) 15-netHux cucre-
MaTHYECKH HCIHOJb3YIOT 3yOHYI0O HUTb, HE HOJBb3YIOTCS €10 60
(79,59%).

Uro kacaeTcsi NPUMEHEHHUS OIOJIaCKUBATeNIeH POTOBOM 10JI0-
cru: 18 (19,0%) 6-7 nernux nons3ytorcs, 76 (80,95%) - uer;
25 (31,25%) 12-5eTHUX OTBETHIIN TIOJIOKUTENBHO, 54 (68,75%)
- orpunarensHo; 17 (22,25%) 15-netHux mnomb3yroTcs, 59
(77,55%) - ner.

Ormpoc geTred ¥ MOoIPOCTKOB 00E€UX MYHHUIUIIAIUTETOB BbI-
SIBUJI CEPbE3HbIC YIYLIEHUs 10 COCTOSIHUIO MOJIOCTU PTa JIeTei
¥ TOJIPOCTKOB, YTO CTABUT Iepe]] HEOOXOAUMOCTBIO MPOBEJie-
HUSI CAHUTAPHO-TIPOCBETUTEIBHON PabOThI Cpein JIeTel U po-
JUTENel UCCIeyeMOro KOHTHHICHTA 110 BOIPOCaM TI'MIHMEHBI
HOJIOCTH PTa.

Hapﬂ;[y C OTHUM, IJIA yny'-lme]-mu CTOMATOJIOTHYCCKOI0 CTa-
Tyca Clie[yeT IOJHATh YPOBEHb OKa3aHUsI CTOMATOJIOIMYECKOM
MOMOIIM M YYaCTUTh POPHUIAKTHICCKUES MEPOIIPHSATHSI.
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SUMMARY

EPIDEMIOLOGY OF DENTAL CARIES, DENTAL STA-
TUS AND CORRECTION PROSPECTS IN SCHOOL
CHILDREN OF ADJARA REGION KOBULETI AND
KHELVACHAURI MUNICIPALITIES

Japaridze F., Shonia N., Bakradze M.

Tbilisi State Medical University, Department of Orthopedic Sto-
matology and Maxillo-Facial Surgery; Batumi Shota Rustaveli
State University, Department of Stomatology, Georgia

The epidemiological research was conducted among school
children of 6-7, 12, 15 ages (According to the WHO nomen-
clature) in the municipalities of Kobuleti and Khelvachauri
of Ajara region in order to study the spread of major dental
diseases and determine further prophylactic measures. The
research involved 246 children, of whom 129 were residents
of Kobuleti and 117 residents of Khelvachauri. Studies have
shown that in all age groups the level of caries distribution is
high; the median intensity index is also high in all age groups
compared to the median indexes established for residents
of Georgia. A particularly difficult situation was observed
when reviewing the components of the DMFT structure. The
number of teeth damaged by caries was prevailing in all age
groups and the number of filled teeth was insignificant. The
study of the hygiene skills of the research target group re-
vealed a low sanitary culture. Consequently, in order to im-
prove the dental status in the target group of the research, the
following was determined: 1. Need to increase the scope and
quality of dental care; 2. Necessity of implementing sanitary-
educational works for increasing sanitary culture and the mo-
tivation of oral hygiene.

Keywords: dental status, school children, epidemiology, Aja-
ra region (Georgia).

PE3IOME

SMUJAEMHUOJIOTUSI KAPUECA, CTOMATOJIOT MYE-
CKHM CTATYC WKOJBbHUKOB KOBYJIETCKOI'O U
XEJIBAYAYPCKOI'O MYHULIMIIAJIUTETOB AJI’KA-
PUM U PA3BPABOTKA TIPO®UJIAKTUYECKHUX MEPO-
MPUSATUN

Jxanapunze @.B., llonua H.O., bakpanze M.C.

Tounucckuii 20cy0apcmeeHuvlll MeOUYUHCKUL yHusepcumen,
Hanpasienue opmoneoudeckoll CHOMamonocuu U 4erocmHo-
auyegoti opmoneouu, bamymckuii 2cocyoapcmeennulil ynusepcu-
mem um. LLl. Pycmagenu, cmomamonocuyeckuti denapmamenm,
Ipy3usn

C 1esbio U3y4YeHHs PAaCcIPOCTPAHEHHOCTH OCHOBHBIX CTOMa-
TOJIOTMYECKHX 3a00JI€BaHMI U Pa3pabOTKH MPODUIAKTHYECKIX
MEpPOIPHUSTHI TIPOBEICHBI 3MHAECMUOIOIHYECKHE HCCIIeI0Ba-
HHS B AJDKapuu, B YaCTHOCTH, B MyHHIHIIaauTeTax KoOyneru
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

u XenBadaypu cpeiu LIKOJIbHUKOB 6-7, 12, u 15 ner (cormacHo
HoMeHKJarype BO3).

O6cnenoano 249 nereit, u3 Hux 130 u3z KoGymnetn n 119 u3
XenBauaypy. YCTaHOBJIEHO, YTO BO BCEX BO3PACTHBIX KaTero-
pHSIX OTMEYaeTcs BHICOKHI YPOBEHb PaclpOCTPaHEHHOCTH Ka-
pHeca 1 ero CpeaHero MoKas3aTelss HHTeHCHUBHOCTH 110 OTHOILIIe-
HUIO K YCTAHOBJIIEHHOMY JUIs IPOXUBAIOIIKX B [ py3un. Ananu3
cTpykTypbl uHAekca KIIY BBIABWII, YTO BO BCEX BO3PACTHBIX
KaTeropusix MpeBalMPyIOT KapHO3HbIE 3yObl M OTMEUACTCSI He-
0O0JIbIIIOE KOJIMYECTBO 3aIUIOMOMPOBAHHBIX, BBISBICH HU3KUI
THTHEHNYECKUA UHIIEKC.

U3 BBIMICH3IOKEHHOTO CIIEIYET, YTO C LEJIbI0 YIy4IIeHHs
CTOMATOJIOTMYECKOT0 CTaTyca HEOOXOAMMO IOAHSTH YPOBEHb
OKa3aHUsl CTOMATOJIOTHYECKOI MMOMOIIH; MPOBOIUTH CaHUTAp-
HO-TIPOCBETHUTENILCKYIO PA0OTy ISl YIy4LlIEHUs] TUTHEHBI [10J10-
CTH PTa, YTO BEJCT K CHIKCHHUIO [OKa3aTellsl paclpOCTpaHeH-
HOCTH Kapueca.
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M3MEHEHUA BUOXUMHUYECKHUX ITOKA3ATEJIEN,
ACCOIIMUPOBAHHBIX C @OPMUPOBAHHUEM AOPTAJIBHOI'O CTEHO3A Y HAHMEHTOB
C KAJIBIITA®UKAIIUEN AOPTAJIBHOT'O KJIATIAHA, B 3ABUCUMOCTH OT UX MOJIA

HUsanos B.II., FO3Bumuna E.B., Bapanosa O.J1., CaBunkas 10.B., Cyxapes B.A.

Bunnuyxuii hayuonanohsii ynusepcumem um. H.H. I[Tupozosa, ghaxynemem nocieOuniommozo o6pasoeanus,
Kagheopa mepanesmuieckux OUCYUNIUN C KVPCOM 0Ouell NPAKMUKU-ceMeinot meouyunsl, XmeroHuyxutl, Ykpauna

Kanpungukanus aopramnsHoro ximanana (KAK), sBnssach
MIPEIIIECTBEHHUKOM OOJBIIEH 4acTH CIy4aB aOpTaIbHOTO CTe-
Ho3a (AC) [10], BcTpewyaeTcst 10CTaTOYHO YaCcTO, 0COOCHHO y Ta-
LHEHTOB CTapIINX BO3PACTHHIX Ipymil. IIpu perpocrnekTuBHOM
HCCIIECA0BAaHUN CEPUH JIETAIbHBIX CIIydaB MAlMEHTOB CTapIIe
65 ner KAK BoisBmsmace B 85% ciyuaeB KapJHOBaCKyIIPHOU
CMEpTH U B KaXJOM TPEThEM CIydae CMEPTU HE OT CEpACUHO-
cocyauctoii maronoruu [1]. Cpean ManMeHTOB KapAHOJIOTH-
YECKOTO OT/AENICHHUS, KOTOPBHIM BBHINIOTHEHA 3XOKapAHOCKOINS,
KanbIU(UKAIMA KIAMaHOB cepAla BeisiBIeHa y 4,3% B Bo3pacTe
50-59 ner n'y 30,1% B Bo3pacte ctapmre 80 ser [2].

AC pa3BuBaeTcs HE y BcexX MalMeHTOB ¢ HammuneM KAK
— B pa3NMuHbIX ucchaenoBaHusx noust nauueHtos ¢ KAK, y
xoTopsix chopmuposancs AC, cocrasmsia ot 9 g0 37,2%
[34, 16, 19]. JanHBIC OTHOCUTEIBHO (PAKTOPOB, ACCOLHMHUPO-
BaHHBIX C (pOpMHpPOBaHHEM CTEHO3a AOPTAIBHOTO KiIamaHa
(AK), mporuBopeunss! - G.M. Novaro et al. [34] B kauecTBe
(akTOpOB pHCKa OMPEACNAIN BO3PACT U MYXKCKOH IIOJ, CO-
IJacHO AaHHBIM mccaenoBaHus P. Faggiano et al., Bospact,
mos U uHAekc maccel Tena (MMT) He BOMSIOT Ha YacTOTy
¢dopmupoBanusa AC y namuentoB ¢ KAK [19]; J.E. Cosmi et
al. He oOHapy UM Koppesua Mexay popmupoBanueM AC
1 BO3pPAcTOM, HATMYNEM PEMOJIEINPOBAHHUS JIEBOTO KETYI0U-
Ka, OHAKO yKa3bIBAIOT HA HAJTHYHE COIyTCTBYIOIIETO MOpa-
JKEHHS KOJIbIIa MUTPAJIBHOTO KianaHa [16].

Jlo HeTaBHETO BPEMEHNU MOATBEPKACHHBIX B TPOCIIEKTUBHBIX
HCCIEA0BAaHMUAX JAHHBIX O BO3MOXXHOCTH MEANKAMEHTO3HOTO
BIMAHUS Ha IporpeccupoBanue odycnosnernHoro KAK crenosa
AK He o0HapyxeH0. OTHAKO B HEKOTOPBIX UCCIIEIOBAHUAX TPO-
JEMOHCTPUPOBaHO Oomee ObicTpoe nmporpeccupoBanne AC y ma-
LHEHTOB C aTePOTCHHON AMCIMIHAEMHEH; Pe3yIbTaThl Ipe/bl-
JYIIUX MPOCIEKTUBHBIX MCCIIEIOBAHUH HE BBISBISUIN BIMSAHHS
CTaTHHOB Ha CKOPOCTHh mporpeccupoBanus AC, 4To OOBSICHA-
JIOCh OTCYTCTBHEM B ucciieoBanuu nauuentos co Il u III cre-
nespio AC. B mpocnekTHBHOM MOMYIISIIMOHHOM HCCIICOBAHUH
ECAC [31] oueHunBaemasi mpu KOMITBIOTEPHOM TOMOTpad K CKO-
pocts mporpeccupoBanust KAK y nannentos ¢ KAK Ha MomMeHT
BKJTIOUEHHMS B MCCIIEIOBAHKE, 3aBHCENA TOIBKO OT CTEIIEHH HC-
XOIHOHN KanbIM(UKAIMU KJIallaHa, U He 3aBHCETa OT BO3pacTa,
Tona, Haauaus (pakTOpPOB KapIHOBACKYISIPHOTO PHUCKA, YPOBHS
¢ubpuHOreHa W KIMpeHca KPeaTWHWHA, XOTA HaJIM4He BBIIIE-
MIPUBEICHHBIX (haKTOPOB acCOLMUPOBATOCH ¢ pazBuTeM KAK
de novo. Ony0arKoBaHHBIE HEJABHO PE3YIIBTAThl HCCIICTOBAHMS
SEAS [23], B KOTOpOM OLIEHHBAIaCh BO3MOXKHOCTD BIIMSHHS CTa-
THHOTEPAINH Ha CKOPOCTH porpeccupoBanus AC y ManueHToB
¢ Ha4YaJbHOH cTeneHbio AC, CBUICTENBCTBYIOT O BO3ZMOKHOCTH
3aMemyIeHus Temma nporpeccupoBanus AC y manueHToB ¢ AC
I cTenenn mpu Hanuumu runepaunraeMud, a B rpymmne ¢ AC 11
CTENECHH BIUAHUSI HA CKOPOCTD IIPOTPECCUPOBAHUS HE BBISBIIE-
Ho. CrienoBarensHO, y manueHtoB ¢ KAK, y koropsix AC Tomib-
KO Ha4MHAeT ()OPMHPOBATHCS, IPOTPECCUPOBAHNE CTEHO3a MO-
KET OBITh 3aMEJJICHO MyTeM Ha3HAYeHHs (apMaKOIOTHIECKUX
MpernaparoB, B YaCTHOCTH, cTaTUHOB. OmpeneracHne OHOXUMH-
YEeCKHX M3MEHEHUH, aCCOIIMUPOBAHHBIX ¢ popmupoBanueM AC,
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y nanuenToB ¢ KAK, mo3BonuT BEIAEINTH IPYMITy MalIEHTOB
eme 6e3 AC, HO Hy)KIalOUMXcs B 00Jiee 4aCTOM MPOBEICHUUT
9XOKAPIMOCKOMHH AJIsI CBOEBPEMEHHOTO BBISBICHUS HAUaIbHBIX
MPU3HAKOB CTEHO3MPOBAHMS aOPTANBHOIO KJIalaHa, MoKa ecTh
BO3MO)KHOCTB (hapMaKOJIOTHUECKOTO BIMSHUS HA TIPOTPECCHPO-
BaHUE CTEHO3a. B momapmsomeM OONBIIMHCTBE OMyOINKOBAH-
HBIX HCCIEAOBAHUN N3Yy4anoch BIMSHHUE PA3TUIHBIX (PAKTOPOB
Ha IpoTrpeccupoBanue yxe cymectyromero AC.

Llenpro mccmenoBaHMs SBUNACH OMpEeNeHHE Onoxummde-
CKUX M3MEHEHHH, acCOIMMPOBAHHBIX ¢ (hopMmpoBaHHEM a0p-
TAIBHOTO CTEHO3a y MAIMEHTOB C KaIbIU(HUKAINEH a0pTaIbHO-
TO KJIallaHa C y9eTOM I0JIa.

Marepuan u meronpl. Ha 0ase Kapamomoruueckoro otmene-
HUs XMENbHULIKOW Topoackoi OompHMIEI B mepuox 2008-2010
IT. BBITIONHEHO TIomepedHoe ucenenoBanue 109 manueHToB ¢ BbI-
SIBIGHHOM TIpU IPOBEAECHUU TPAHCTOPAKAJIbHONW HXOKapAHOCKO-
mn KAK ¢ n 6e3 mammans crenosa AK. B 3aBucuMocti ot 3xo-
KapIMOCKONMYECKON KapTHHBI M MOJA MAIMeHTHI Pa3JeieHbl Ha
4 rpymnsr: | rpynma — 25 myxuna ¢ KAK 6e3 npuszHakoB AC, 11
rpynma — 25 myxuns ¢ AC Benencrsue KAK, 111 rpymma — 34 sxen-
umnbl ¢ KAK 6e3 npusHakoB AC, IV rpynma — 25 sxenmms ¢ AC
Benencteue KAK. Ipymmbt popmupoBamu Takum 00pa3zoM, 9ToObI
yacToTta umemmdeckor 6omesnn cepaua (MbC) B rpynmax Obuia
cornocraBuMoi. Kpurepun HEBKIIIOUEHHUS B UCCIIEA0BAHUE: BPOXK-
JICHHBIC TIOPOKU CEep/la, MANONATHIECKUH TPONaric MUTPAIBHO-
TO KJIamaHa, KapAHOMHOIATHH, BOCHAIUTENbHBIC 3a007IeBaHUS
MHOKap/a, TIePUKAPAUTHI, PeBMaTHIeCcKas O0Ie3Hb CepAla U CU-
CTEMHBIC 3a00NEBaHMs COCANHUTENBHON TKaHM, MH()EKIMOHHBIA
SHIOKApJWT B aHAMHE3€, BTOPUIHBIC apTEPUATBHBIC TUIICPTEH3NH
(AI') sHIOKPUHHOTO TeHe3a, HapyIICHHE (PYHKIMH IIUTOBHIHON U
MapaIUTOBUAHON KeJe3, 0CTPOe HAPYIICHHE MO3TKOBOTO KPOBO-
oOpamieHus (mepuon - 6 MecsIeB), 3a00IEBaHNS CYCTaBOB C BbI-
PKEHHBIM BOCHATUTETEHBIM MPOLIECCOM, KIIMHUYECKH 3HAINMBIC
COIYTCTBYIOIIHE 3a00JIeBaHUs, TPEOYIOIINE aKTUBHOTO JICUCHHUS,
OHKOJIOTYECKHE 3a00JIeBaHMS, ICHXUUECKHE PACCTPOICTBA U 3110-
yIOTpeOIeHNE aTKOT0IeM, OTKa3 MAUeHTa OT yJacTHs B HCCIIEIO-
BaHMU. Bee maryenTs! noAnmchBamm HHGOPMHUPOBAaHHOE COTTIACHE
Ha y4JacTHe B UCCIIEIOBAaHUM.

[Ipu mocryruiennn oneHuBanu uHACKC Maccel Tena (MMT),
craryc kypenus, Hanuuue AL, UBC, caxapHoro auabdera (CH),
COCTOSIHHE KOCTHOM TKaHM, THII MOPAKEHNS KIAMAHOB (M30IIH-
posanssblii KAK unn couerannoe nopaxenne AK u koipna Mu-
TpansHOTro KianaHa - KAK/KKMK), npoBonunu naboparoproe
oOcienoBaHue.

UBC BrsiBiCHA y 72 manueHToB. 19 manueHToB ObLIN TOCTIN-
TaJM3UPOBAHEI 110 MOBOLY OCTporo uHpapkra Muokapaa (MM),
B TOM YHcJie 7 MaleHTOB ¢ MOBTOpHBIM MM y 23 manmeHTOB
ormedyeH VIM B aHamHe3e, B TOM 4Hcie y 3 MAlMEHTOB — MO-
BTOpHBIA. 20 ManMeHTOB TOCHHUTAIM3HPOBAHBI C JHATHO30M
,,CTa0MIIbHAS CTCHOKApIUS HampspkeHus”, 14 — ¢ aumarHo3om
,,HeCTaOMIbHAS CTCHOKapAus~, 4 — ¢ TMarHO30M ,,aTepPOCKIEPO-
TU4ecKuil kapauockiepos”. A" BersiBnenam y 107 manueHToB.
V 10 nauuentos 6611 C/ 1l Tuna. Cepaeynas HEZOCTaTOUHOCTh
(CH) ormeuanacs y 104 maumentos, uz Hux y 5-tu — CH co
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cHIKeHHOU (pakuuedt BoiOpoca (PB<40%) (41 namuent — 11
OK, 62 - 1II DK, 1 — IV O®K no NYHA).

JUnst OLIEHKH JIMITUIHOTO CIIEKTPa KPOBU ONPECISI yPOB-
Hu obuiero xonecrepuna (OXC), xonecTeprHa JUIONPOTEHIO0B
BbeIcokoi U HU3KoM utotHOcTH (XC JIIIBII n XC JIIIHIT), Tpu-
runepuioB (TID) (hepMeHTHBIH KOIOPUMETPUYECKUH METox),
anosiunonporerHoB A u B (anoA u anoB) u nunomnporenHa-a
(JITa) (MMMyHOTYpOUIMMETPUICCKUN METO) U COOTHOIIICHUE
anoB/anoA. Cocrosinne (GUIBTPaUMOHHONW (QYHKLIUHM T10YEK
OLICHMBAJH MO IIJJA3MEHHOMY YPOBHIO KpEaTHHHHA (epMEeHT-
HBIM KOJIOPMMETPUYECKUM METOIOM C MOCJIEAYIOLUM paccye-
TOM ckopocTH KiyboukoBoit ¢uibrpanun (CK®) mo dpopmyne
MDRD nj1s1 HabopoB 6e3 cranmapTusanuu kpeariuanaa. Cocto-
sIHUE TTypPHHOBOIO OOMEHA M3y4Yalu I10 [UIA3MEHHOMY YPOBHIO
moueBoii kucinotel (MK) depMEeHTHBIM KOJIOPHMETPUYECKUM
MeTooM. J[Jis OLIEHKH COCTOSIHHMSI KOCTHOM M COCIMHHUTEIIBHON
TKaHU OIpPEIEIsUIM YPOBHH OOILIEro - METOJOM KOJOpHMe-
Tpun ¢ O-kpe3osnTalenHOM U HOHH3MPOBAHHOTO - METO-
JIOM M3MEPEHHUs] HOH-CEJICKTHBHBIMU JJIEKTPOAAMHU KaJbIIHsI
(Ca, u Ca ), nesokcntmpunusonnsa (JIAJ) - ummyHo-
(epMEHTHBIM METOMIOM, InesiouHo# docdarassr (ILID) - koi0-
PUMETPUYECKUM METOJIOM, OOIIEro M CBOOOJHOTO OKCHIIPOJIMHA
- no meroauke [1.H. [apaesa [5]. Onpenensuin Takke ypoBeHb
C-peaxruroro nporenta (CPII) uMMyHOTYpOHAMMETPHYECKUM
metozioM, Gerynna A ummyHodepmenTHbIM MetonoM (ELISA) ¢
UCIIONB30BaHNeM peakTHBoB Gupmbl BioVendor (Uexws).

JlaGopatopHble MccaenoBaHus POBOIMIMCH Ha aBTOMAaTHYe-
ckoM OunoxnmudeckoM anaimuzarope COBAS Integra 400 plus
(Roche) ¢ ucnonb3oBanuem peaxktuBoB Roche/Hitachi cobas c;
vacth ucenenosanuii (Ca g , Ca JITN ) BeinonHena nado-
paropueit DILA.

DXO0KapauOCKONHus MpoBoauiack B M- , B-pomnmuiepoBckux
pe)UMax Io CTaHAAPTHOH METOIMKE Ha YJIBTPa3ByKOBOM [Ha-
raoctuueckoM komiuiekce ULTIMA PA (Ykpauna, XapbkoB).
Crenens kanblyHo3a orenuBany o A.K. Nightingale [33], cre-
neub AC - cormacuHo pekomennanusm EAE/ASE [10]. Hamuuue
KaueCTBEHHbIX NMpHU3HaKoB AC (OrpaHH4eHHE CHCTOINYECKOIO
PACKpBITHS C KYIIOJI0O0Opa3HbIM BHIOYXaHHEM, CTBOPKU Ha ITHKE
PacKphITHsL HE IapajuielbHbl CTEHKAM aopThl) IPH ITHUKOBOH
ckopoctu nmotoka Ha AK 110 2,5 M/c olleHHBaIM KaKk HadalbHBIC
npusHaku cteHo3uposanus AK, AC I crenenu nuarsoctuposa-
JIM TIPU TIMKOBO# ckopoctr motoka Ha AK 2,6-2,9 m/c, AC 11
crerienu — npu 3,0-3,9 m/c, AC I cTeneHu — pu MAKOBOM CKO-
poctu notoka Ha AK >4,0 m/c.

HccnenoBanue MUHEpaJIbHOW TUIOTHOCTH KOCTHOM TKaHU
(MIIKT) npoBoauiIn METOAOM YJIbTPa3BYKOBOW JIEHCHUTOME-
Tpuu (YIBTPa3ByKOBOW KOCTHBIN neHcuToMeTp Lunar Achiles
Plus, General Electric Healthcare, T'epmanus). dencutome-
TPHUIO MPOBOJMIIM MALMEHTaM, KOTOPble Ha MOMEHT o0ciie-
JIOBaHMSI HE UMEIIM OCTporo kopoHapHoro cunapoma (OKC).
Pe3ysbraThl BIpakaid B BHJE WHJACKCA IJIOTHOCTH KOCTHOM
TKaHHU, KOTOPBIH MHTEPIPETUPOBAIN CICIYIOUIMM 00pa3oM:
6onee 89% - HopMma, 89-68% - ocreomeHus, MmeHee 68% -
OCTEOIOPO3.

CTaTUCTUYECKUH aHANN3 TIOMYYEHHBIX JTAaHHBIX MPOBOIMIH
¢ ucnons3oBanueM mporpamm Microsoft Excel u STATISTICA
v.12.0 (StatSoft). laHHBIC C HOPMAIbHBIM pACIPEACICHHEM
Ipe/CTaBIeHbl Kak cpenHss BenuuuHa (M) £ Maremaruueckast
omunoOKa cpeaHei (m); npu pacnpeAcIeHuH, OTJIMYHOM OT HOp-
MaJbHOIO — MEJIWaHa U MHTEPKBAapTWIBHBIN pa3zmax (25-if u
75-it mepceHTHIIb, COOTBETCTBEHHO). CpaBHEHHE aOCOIIOTHBIX
BEJIMYMH MPOBOAWIIN C UCIONB30BaHueM Kputepus CThrofeHTa
U Kputepus MaHHa-YUTHH, OTHOCHUTENBHBIX BEIMYMH - KpPH-

nomu3’
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Tepust y°. Hanmuune CBSI3M MEKIy IMOKa3aTesIsMH OLCHHUBAIN C
UCIIOJIb30BaHMEM paHroBoil koppemsiuu Crnupmena. OTiauyus
cuuTany goctoBepHbIMU Ipu p<0,05.

PesyabTarel U ux o0cy:xaeHne. KinuHuueckas xapakre-
pHCTHKA TpyINI NalWeHTOB npuBeaeHa B tabmuue 1. ['pyn-
IIbl JOCTOBEPHO HE OTIMYAIUCH 1O Bo3pacty, UMT, wactore
peructpanuu Al, UBC u CJ. B rpynnax ¢ Hanuuuem AC,
KaK y MYXUYUH, TaK U Yy *KCHIIUH, HaOJII00aJId TCHACHLIHIO K
menbliei gactore perucrpauun OKC, omHako 310 He ObLIO
CTAaTUCTUYECKH 3HAYUMBIM.

[Too0HyI0 TEHICHLIMIO HAOIIONAIN OTHOCHUTENILHO YaCTOThI
peructpauuu VM, npuuem B rpynnax >KEHIIMH 3TO OTJIMYUE
BBISIBJICHO HA TPAHMIIE CTATUCTHUYECKON 3HauuMocTH (p=0.053).

YacTtoTa peructpauuu KypeHHs B aHAMHE3€ y MY)KUHMH J0-
CTOBEpHO HE OTIMYaJlach, OJHAKO HMMesla TEHACHLHIO K yBe-
nuyenuto B rpynie ¢ AC. bonbmmnHCTBO nccnenosarenei or-
Meyalld CBA3b CKOpPOCTH IporpeccupoBanust AC U KypeHus
[32,42,48,54], xots B uccnenosanuu M. Briand et al. [13] atu
JTaHHBIE HE IIOATBEP)KICHBL.

B rpynnax j>KeHIIMH JOCTOBEPHO Yallle B CPABHEHHH C
MY>KUMHAMHU PETHUCTPUPOBAIU codeTaHHOe nopaxenue AK
n KMK, orMmeuanach 4yeTkas TEHACHIHUs K Oojiee 4acToi
peructpauun coderannoro nopaxenus AK/KMK B rpyn-
nax ¢ AC, xotopas, oqHaKo, He JOCTUTrajla ypOBHS CTaTH-
ctuueckoil 3HaunmocTH. Ilo crenenu tsaxxectu AC rpynIsl
MY’KUMH M JKCHIIMH JOCTOBEPHO HE OTIMYaiuch. JlaHHBIE
o Oousbiieit pacnpoctpaneHHoctd KMK u codetannoro
nopaxxenuss AK/KMK y xkeHIIMH HOATBEpKAA0T AaHHBIE
HIpeabplAyLIuX uccienopanuil [6]. Onucana Takxe accouu-
anust KKMK ¢ AC [6,16].

I'pynmsl KeHIMH UMeNi OONBINYI0 B CPABHEHHH C MY)KYH-
HaMM 4acTOTy peructpauuu ciydaeB cHwkenus MIIKT (B
rpynnax ¢ AC - 10CTOBEpPHO), U JOCTOBEPHO MEHBILINNA HHIEKC
IUIOTHOCTH KOCTHOM TKaHH. JlOCTOBEpPHBIX OTIMYMUN YaCTOTHI
peructpauuu ciydaes cHikeHus MIIKT u unnekca miotHoctu
KOCTHOHM TKaHU B 3aBUCUMOCTH OT Hanuuusg AC HU y My)K4HH,
HH Yy J)KCHIIMH He BBISIBICHO. BhIsBIIeHO Ooliee yacToe pa3BUTHE
KaJIbIIM(HUKALIMU COCYIOB, B T.4. A0PTHI U €€ KJIANAHOB Y MalH-
€HTOB C 0CTEONOpo30M. Bomnpoc, UMEIOTCs 11 MeXy pa3BUTU-
€M 3THUX [AaTOJOTMH NPUYMHHO-CIICACTBEHHBIC CBA3M WJIM 3Ta
accowyanys 00ycIoBICHA TOIBKO OOJIBIICH pacpoCcTpaHEHHO-
cTbi0 ocTeonopo3a 1 KAK B cTapiiux Bo3pacTHBIX IpyIIax, UC-
cienoBacs psaoM aBTopos [3,17,47]. Onucana cBs3b HATUYUS
KKMK u yTparsl KOCTHOI Macchl y EHIIMH B IOCTMEHOIIAy3¢e
B OTIIMUHE OT My>X4uuH U nauueHtox ¢ KAK [17,47]. H.1O. Kap-
noBa u coapT. [3] BesiBUAM cHikeHne MIIKT y 71% nanuen-
ToB ¢ KAK, npuuem BBISBICHBI ABa TUIIA HApyLICHUN: NEPBBIH
THI - HapylIeHHe B 00JIaCTH NMPOKCUMANBLHOTO oTzena Oerpa,
HaOmronacs y 25% u 3aBuceN 0T KOHCTUTYIMOHATIBHBIX (pakTo-
POB, YPOBHSI O0IIETO KAJIBIH 1 MAPKEPOB PE30POIIHH KOCTHON
TKaHHM, YTO COOTBETCTBYET IMPEACTABICHUAM O CEHUJIbHOM
OCTEOI0pPO3€e; BTOPOI TUIl - HAPYLICHUS B MOSCHUYHOM OT-
Jiesie MO3BOHOYHMKA, OTMedancs y 75% HanueHToB, 3aBUCEN
ot BeIpaskeHHOCTH KAK, yposHs LII® u ocTeokanbuuHa U He
3aBHCceJ OT aHTpornoMerpudeckux dakropos. s uccieno-
BaHus MIIKT Hamu ncronp3oBaHa ynbTpa3ByKoBas JEHCUTO-
meTpust. [lonydeHHbIe pe3yapTaThl CBUAETEILCTBYIOT O 00JIb-
mieit yactore ciyuaeB cHumkeHust MIIKT y »xeHmuH B cpas-
HEHUU C MYXXUUHAMH, U IPU NPOBEACHUU KOPPEIALUOHHOTO
aHajM3a BbIsBICHA oOpaTHas acconuanus Hannguss KKMK u
UHJEKCa IJIOTHOCTH KOCTHON TKaHM Yy sKeHUIUH - 1=(-0,399),
p=0,009, Torna kak y My>KYMH CTaTUCTHUYECKU 3HAYMMBIC ac-
COLIMATUBHBIE CBSI3U OTCYTCTBOBAJIH.
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Tabnuya 1. Knunuxo-uncmpymenmanbnas Xapakmepucmurka nayueHmos ¢ Kaibyudurayuel aopmaibHo2o Kianana

6 3d6UCUMOCMU OM HAJAUHUSL AOPMATbHO20 CMeHo3d U nojd

Myxuunsl | My:kuunbl | KeHIIMHBI KeHIUHBI .
6e3 AC, ¢ AC, Ge3 AC, ¢ AC, JloCTOBEPHOCTH OTJIMYMI MeKIY
Iloxka3arenu n=25 n=25 n=34 n=25 rpynnamu, p

1 2 3 4 1-2 3-4 1-3 2-4

Bospacrt, rona 72.0+9.5 72.8+5.3 74.5+£6.8 73.0+£6.4 0.528 0.618 0.174 0.669
26.6 25.7 28.0 26.8
2

ML, /v (249:287)| (24.7:28.7)| (24.4:308) | (25.8:304) | 0984 | 0963 | 0234 | 039
Kypunpumku, n (%) 3(12) 6 (24) 0(0) 0(0) 0.298 1.0 0.068 0.009
MMarmenTts! ¢ AT, n (%) 24 (96) 25 (100) 33(97) 25 (100) 0.312 0.387 0.824 1.0
Hawmentsr ¢ UBC, n (%) 17 (68) 16 (64) 23 (67) 16 (64) 0.765 0.770 0.977 1.0
amwmenTtsr ¢ OKC, n (%) 10 (40) 6 (24) 12 (35) 5(20) 0.225 0.199 0.712 0.733
ITamuentsr ¢ UM
5 anammese’, n (%) 12 (48) 10 (40) 15 (44) 5(20) 0.569 0.053 0.767 0.123
MarwmenTtst ¢ CI, n (%) 3(12) 2 (8) 309 2 (8) 0.637 0.911 0.690 1.0
[Tanments! ¢
COYCTaHHBIM
nopaskeruem AK 1 5(20) 9 (36) 15 (44) 15 (60) 0.208 0.228 0.053 0.089
KMK, n (%)
ITareHTsl ¢
HaYaIIbHBIMH
MpHU3HAKAMH - 13 (52) - 10 (40) - - - 0.395
creHo3upoBanus AK,
n (%)
ITanuents ¢ AC I ct.,
n (%) - 4(16) - 6 (24) - - - 0.479
ITanments: ¢ AC 11 cT.,
n (%) - 5(20) - 5(20) - - - 1.0
TTamuents: ¢ AC 11 ct.,
n (%) - 3(12) - 4 (16) - - - 0.684
O06cnen0BaHHbIC
Ha 0CTEOINOopO3 16 20 29 20
(yneTpa3sBykoBast
JICHCUTOMETpUS), N
ITanueHTsI CO
cHmkenHoi MITKT, 10 (62) 12 (60) 20 (91) 15 (75) 0.878 0.167 0.034 0.311
BT ..
¢ ocreoneHuei, n (%) 4(25) 7(35) 9 (41) 7(35) 0.517 0.694 0.307 1.0
¢ octeonoposom, n (%) 6 (37) 5(25) 11 (50) 8 (40) 0.418 0.516 0.444 0.311
Huzexe miotHocTr 83 (66;93) | 87(70;90)| 70 (61;78) | 73(61;88) | 0.848 | 0435 | 0.025 | 0.086
KOCTHOM TKaHH, %

npumeyanus: KMK — xonvyo mumpanvnoeo knanana, MIIKT — munepanbhas niommuocmes KOCMHOU MKAHU.
!~ grnouas ocmputiit UM u UM 6 anmnese

B tabmune 2 npuBeneHs! pe3ynbTraThl aHalM3a OMOXHMHYE-
ckux nokasareneidl nanueHTtoB ¢ KAK B 3aBucumoctu or Ha-
mmanss AC n mona. Ilogasisiomee OOJIBIIMHCTBO IMAMEHTOB
HMEJIH NTPOATEePOTeHHbBIC H3MEHEHHMS JIMITHHOTO POodHUIIs — I0-
BolieHHbIH ypoBeHb JIITHIT u cHukennslil yposens JIIIBIL
VYposens JITTHIT 6511 BbIIIE y JKEHIIVH B CPAaBHEHUH C MY)K4H-
Hamu (B rpynme 6e3 AC — mocroBepHo). Kak y MyxuuH, Tak
n xeHwH B rpynnax ¢ AC nokasarenu ypossst JITTHIT 6bum
6onee Hu3kumH, a JI[IBIT — Gonee BHICOKMMHU B CpaBHEHUH C
rpymnamu 6e3 AC, nokasareis ypoBHs TI™ ObLI BBIIIE B IPyIIIIax
¢ AC B cpaBrennu ¢ rpynmamu 6e3 AC (B rpynmnax >KeHIIUH
- IOCTOBEPHO). AHAJIOTUYHbIC TCHACHIMU BbISBJICHBI B [I0Ka3a-
TENSAX YPOBHsI allOJIMIIONPOTEUHOB. JlaHHbIE MPEABIIYIIUX HC-
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CJIC/IOBAHUI OINMHUCHIBAIOT BIHMSHUC THIICPXOJICCTCPUHEMHUH Ha
porpeccupoBatue yxe cyuecrsytromero AC. Hekoropsle aBTopbl
onMchIBalOT Ootee ObicTpoe nporpeccuposanue AC (si6o KAK) y
MALMEHTOB C aTepOoreHHol qucnunuaemuei [42,44,49,54]. B npy-
I'UX MCCIICIOBAHUSIX BIUSIHKS THIICPXOJICCTCPUHEMUH Ha POrpec-
cupoBanue AC He ormeueHo [13,31,32]. D.S. Owens et al. [41],
UCHOJIB3Ys Pe3yNbTaThl OOJBIIOTO MOMYIISIIHOHHOTO HCCIIeI0Ba-
nust MESA, nonyuniu taHHbIe 0 3HaUSHUH TIOBBIILIEHHOTO YPOBHS
JITTHIT xax dakropa pucka AC TOIBKO B BO3pacTHOI rpyriie 10 65
JIET ¥ onucany joctopepHoe cHikeHue yposas OXC u JIITHIT y
nanueHToB ¢ TsokelibiM AC B cpaBHeHuH ¢ jierkum AC.

Takum 00pa3om, pe3ysIbTaThl IPOBEICHHOTO HAMH HCCIIEI0Ba-
HUSI CBUJICTEIBCTBYIOT 00 OTCYTCTBUU 3HAUUTEIBHBIX OTIIHYUI
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Tabauya 2. Ananuz buoxumuieckux nokazamenei NAYUeHmMos ¢ Karvyugukayuel aopmaibHo20 KI1anana
6 3a8UCUMOCTU O HATUYUSA AOPMATLHO20 CIEHO3d U NoNd

My:K4HHBI € KeHIUHBI KeHIMHBI .
My KIuHbI Jl0CTOBEPHOCTD OTIIMYHI MEKITY
6e3 AC, n=25 AG, Oes AC, cAG, rpynnaMu
IMoxa3arenn ’ n=25 n=34 n=25 Py P
1 2 3 4 1-2 3-4 1-3 2-4
OO0uwmii XonecTepuH, 4.54 4.51 5.00 5.36
MMOJIB/JT (4.17;5.10) (4.31; 4.85) (4.53;5.31) (4.88; 5.67) 0.734 0.066 0.027 | 0.0001
Xomectepun JIITHII, 2.95 2.89 3.32 3.20
MMOJIB/JT (2.67; 3.53) (2.80; 3.23) (2.98; 3.70) (2.76; 3.43) 0.884 0.357 0.032 0.269
Xomecrepun JIHBII, 0.91 0.94 0.98 1.07
MMOJIB/JT (0.79; 1.05) (0.87; 0.98) (0.85; 1.06) (0.94; 1.46) 0.892 0.028 0.713 0.008
Tpurmuuepunsl, 1.22 1.37 1.33 1.92
MMOJIB/JT (0.99; 1.50) (1.07; 1.87) (1.18; 1.71) (1.64; 2.45) 0.140 1 0.0001 0.177 0.002
ATOIUIIONPOTEUH 1.20 1.35 1.55 1.58
A, 1/ (1.06; 1.45) (1.22; 1.50) (1.43; 1.68) (1.54; 1.86) 0.062 0.133 0.0001 | <0.0001
AnonunonpoTenH 0.94 0.89 1.04 1.09
B, r/xn (0.79; 1.29) (0.79; 1.01) (0.97;1.21) (0.97; 1.19) 0.535 0.713 0.035 0.016
0,76 0,66 0,69 0,62
AnoB/amoA 048:135) | 051:082) | (053092 | (048 085 0,053 | 0,077 | 0,137 | 0455
0.16 0.45 0.31 0.19
Jlunonporeunn(a), r/n (0.09; 0.34) (0.29; 0.64) (0.19: 0.52) (0.09: 0.32) 0.002 0.123 0.055 0.003
79.7 76.3 75.4 61.8
2
CKD, mwXB/LTIM | (0 6.118.7) | (58.5:89.9) | (53.0:95.6) | (51.4:73.2) | 200 | 0097 | 0.158 | 0.079
MoueBas KucCIOTa, 0.275 0.338 0.236 0.372
MMOJIB/ 1T (0.195; 0.335) | (0.250; 0.445) | (0.141: 0.297) | (0.281; 0.407) | %068 | 00007 | 0.219 1} 0.552
3.11 5.69 3.85 6.31
CPIL, mr/xn (097:461) | (535:670) | (3.24:5.14) | (5.11:8.42) | %0003 | 0.0002 1 0.051 | 0272
[llenounas 50.6 53.3 58.6 64.3
¢bocdaraza, U/n (47.0; 61.9) (47.0; 68.4) (49.6; 69.6) (54.7; 73.5) 0.628 0.452 0.167 0.165
Oxcunponut oomHH, 233 29.6 23.1 25.1
MKMOJIB/JT (20.7;27.9) (23.1; 36.2) (20.4; 25.6) (23.4;27.9) 0.005 0.011 0416 0.071
OKCHITPOJINH
. 12.5 15.1 12.1 13.7
CBOCOMHEA, (112:165) | (13.0:189) | (104:13.6) | (2.8 15.1) | %019 | 0002} 0.195 1 0.157
MKMOJIB/JT
ﬁgﬂnﬂ’HMonL/ 4.3 81 8.1(6.1;10.9) 10.2 <0.0001 | 0.013 | <0.0001 | 0.013
pH (3.8;6.3) (7.2;10.1) e (8.6; 14.3) ) ) ) :
KpEaTuHHH MMOJTb
Kanpuuit o0mui, 2.31 2.37 2.38 2.41
MMOJIB/JT 2.23;2.41) (2.32;2.44) (2.28;2.45) (2.32;2.46) 0.184 0.231 0.330 0.313
Kanpumit
. 1.17 1.17 1.18 1.18
HOHHU3UPOBAHHBIMH, (1.14: 1.19) (1.15: 1.21) (1.15:1.21) (1.16: 1.19) 0.460 0.914 0.509 0.838
MMOJIB/JT
29.9 27.6 27.2 26.1
Peryni A, Hr/ma 278:311) | (252:294) | (234:295) | (25.3:30.0) | *073 | 0349 | 0.027 | 03876

npumevanusa: JIITHII — nunonpomenunsl Huzxkou nromuocmu, JIIIBII — nunonpomeursl 8b1COKOU NIOMHOCMU,

anoA — anonunonpomeun A, anoB — anorunonpomeun B, CK® — ckopocmu Kk1y60uKos8ou gpunvmpayuu,

B [TOKA3aTeISIX YPOBHS JIUITHO0B B 3aBUCHMOCTH OT Hammanst AC
u 0 6onee HU3Ko# yactore peructpaun OKC u UM B rpynmax
¢ AC. CnemyeT IpeanonoKuTh TeHETHIECKYIO TeTEePOreHHOCTh
nmareHToB ¢ AC ¢ pa3nUyHON CTENEHBIO aCCOIMALIIN C aTepo-
CKJIEPO30M KOPOHAPHBIX COCY0B. | eHeTHIECKUE HCCIETOBAHIS
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CPII — C-peaxmusnwiii npomeut, JITH]] - 0e30kcunupuounonun

AC, 00ycnoBIeHHOTO KanblH(uKameil, TpoBeACHHBIC Ha pa3-
JIMYHBIX BBIOOPKAX, IEMOHCTPHPYIOT POTHBOPEUUBLIC PE3YIlb-
TaThl OTHOCHUTEIIBHO ACCOLMAIMK C OIPE/ICICHHBIMI T'CHAMH,
MPUYACTHBIMH K Pa3BUTHIO aTepockieposa [9,11,35,37,39,45].
OnmcaHo OeCCUMIITOMHOE TEUEHHE OOYCIOBIEHHOTO KaJbIId-
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¢ukanueit AC ¢ manudecrarueii B Buae CH, 0OMOpokoB wiu
CHUMIITOMAaTHYECKOIl CTEHOKapAUU U MOBbIIeHHE pucka UM u
KapAHoBacKyIApHO# cmepTu y nanuentos ¢ KAK [14,20,40].

VYposenp JI[I(a) OblT DOCTOBEPHO BBICOKUM B TIpyIIe
My’)k4uuH ¢ AC B cpaBHeHHH ¢ MyxuuHamu 0e3 AC u no-
CTOBEPHO HE OTIMYAJCS B rpynmnax xeHuuH. [losyuyeHHble
JaHHBIC aHAJOTMYHBl pe3yibTaTaM APYTUX HccienoBaTeseit
[27,50,53]. Ilpu npoBeaeHUM KOPPEIALUOHHOIO aHAIU3a
B IpYIIE MYXUYUH BBISBJICHA aCCOLMATUBHAS CBS3b YPOBHS
JIII(a) ¢ nanuuuem MBC (r=0,322, p=0,022), AC (1=0,449,
p=0,001) 1 mo3UTUBHASA KOPPEISLHOHHAS CBSI3b C YPOBHAMU
OXC (1=0,257, p=0,071), JIITHII (r=0,416, p=0,003), CPII
(r=0,343, p=0,015). IIpu stom cBs3u yposHs JIII(a) ¢ Bo3-
pacrom, CJI, OKC He BbigBieHO. BblsBiieHa accouuamus
¢ HamuyuemM MM, onHAaKO CTAaTUCTUYECKH HEIO0CTOBEpHas
(r=0,217, p=0,131). B rpynme xeHmuH cBs3u yposHs JII1(a)
¢ Bo3pactoM, Hanmnuuem UBC, OKC, UM, CI, AC, CPII ne
BBISIBJICHO, TTOJIyU€HbI IaHHbIC 0 Koppessiuuu yposHs JII1(a) u
OXC (r=0,130, p=0,325), JIITHII (r=0,211, p=0,108, ognako
3THU Pe3yabTaThl CTATUCTUYECKU HEJOCTOBEPHBI. OTCYTCTBUE
cBa3u yposHs JIII(a) ¢ AC y xeHIIMH cienyeT oObsICHUTH
HEJ0CTAaTOYHBIM KOJIMYECTBOM BBIOOPKH, 3HAUUTEIbHOW Ba-
puadensHocThIO ypoBHs JI[I(a) B monmynsuuu, U, BOBMOXHO,
TeHETHYECKUMH 0COOCHHOCTSIMU 00CIIeayeMOil BBIOOPKH.

Vposuu CK® Obun 6oree HU3KMMHU B IpyMIiax NalleHToB ¢ Ha-
smareM AC (y JKeHILMH — Ha IPaHULE CTaTHCTUYECKOI J0CTOBEp-
HOCTH) M Y JKEHILIMH B CPABHEHHH C MYXXYHHAMH KaK B IpyIax
6e3 AC, tax 1 mpu Hamuru AC. Onrcana 60sbIast CKOpoCTb MPo-
rpeccupoBanusi AC y NalyeHToB, HYXKIAIOIIUXCS B 3aMECTHTEIb-
HOM IO4YeYHOM Teparuy, y TaKUX MalUEHTOB JOMOIHUTEIIbHBIM
(hakTOpOM pHCKa SIBISUIOCH HapyleHHe oOMeHa Kaibuust [29], u'y
MALMEHTOB ¢ 00Jiee BBICOKUM YPOBHEM KpeaTuHHHa [42].

Kak cpenu My»X4MH, TaK U Cpely >KEHIIMH, B rpynmnax ¢ AC
ypoBerb MK ObLT 10CTOBEpHO G0JIee BBICOKUM, YTO MOATBEPIK-
JICHO JaHHBIMU JPYTuX uccienosarenei [15,18].

Panee ommcana accoumanust nopblmieHHOro ypoHs CPII
¢ KAK u AC [7,21,41] u camwxenue yposusa CPII nmocie npo-
tesupoBanust AK [22]. B To ke Bpems Novaro et al. [34] xon-
cratupoBaiun orcyTcTBue cBsi3u ypoBHsa CPII ¢ nannunem AC
u nporpeccuposanreM KAK no AC. ITokazarenu yposus CPII
B TIPOBEICHHOM HaMHU MCCIICZIOBAHUM ObUIN JIOCTOBEPHO Ooiiee
BeICOKMMU B rpynmax ¢ AC B cpaBHeHuu ¢ rpymmnamu 6e3 AC,
KaK y MY)X4UH, TaK 1 )KCHIIMH.

JlanHble 06 accounanuu ypoBHs Kanbuus 1 AC mpoTuBope-
YHBBI — HEKOTOPBIC aBTOPBI OIUCHIBAIOT OoJiee HU3KHE yPOB-
HU 00mIero u noHu3upoBanuoro kanwius npu AC [1,3,38],
JIpyrue BBISBUIM CBsI3b MekAy AC M MOBBILICHHEM YpPOBHS
kanbuus [8,24,51] u Kak ciejcTBUE, MOBBIIIEHUE PUCKA BHE-
3anHoi cmeptu [52]. Uccnenosarensimu Sugihara N. et al.
HE BBISBJICHA CBSI3b MEXKIY YPOBHIMH I'yMOpaJIbHBIX IIOKa3a-
Tesneil oomena kanpuus u HannuneM KAK u KKMK [47]. B
oOcieyeMoll HaMH BBIOOPKE YPOBHH OOIIEro M MOHU3UPO-
BAaHHOTO KaJIbL{Us JOCTOBEPHBIX Pa3IN4Mii B 3aBUCUMOCTH OT
nosa u Hajauuuss AC He umenu. Y OONBUIMHCTBA MalUCHTOB
[I0Ka3aTeslb YPOBHS MOHU3UPOBAHHOIO KaJbIUS HAXOIUJICH
Ha HIOKHEH rpaHule peepeHTHBIX 3HaYCHUH.

VYposenp I kak y MyX4uH, TaKk M JKCHIIMH ObUI He-
CKOJIbKO BbIlIE B rpynmnax ¢ AC, XoTs 1 HEA0CTOBEpHO. AHa-
JoruyHble naHHble nonydeHsl H.A. Kapnosoit u coast. [3],
KOTOPBIE CBSI3bIBAJIM BBISIBICHHBIC M3MEHEHHsI ¢ OONbIIeH Ya-
croroil ciayuaeB cHmwkeHuss MIIKT y nanuentos ¢ KAK. Cie-
IyeT yKa3aTb, YTO HM B BBIIICHPHUBEIEHHOM HCCIEAOBAHUU,
HU B HallleM Jpyrue MapKepbl X0JecTa3a He UCCIIeI0BaHBI.

© GMN

Kanpbiumdukarys aopTanpHOro KiarnaHa J0jroe BpeMs paccma-
TpUBaIach Kak MPOLIECC ITACCUBHOTO OTIOKEHUS COJICH KaJbLiys B
TKaHSX aOpTaJbHOro KiaraHa. JIMIib OTHOCHUTENBHO HEJaBHUMH
MCCIICIOBAaHUSIMU OBLIO YCTAHOBIICHO, YTO 3TO aKTUBHBIN IPOLIECC,
MMCIOIIHI OOIIIHE YepThl C aTePOCKICPO30M U KOCTCOOpa3oBaHMU-
€M, JUTSl KOTOPOTO XapaKTepHbI IPUOOPETEHNE KICTKAMH COSIMHHU-
TEBHOTKAHHOTO MaTpHUKCa aOpTAJIbHOIO KJAllaHa Ha ONpeleNeH-
HOM JTarne (eHOTUNa OCTeO0IacTOB M IPOMYKIMSI MEIHATOpPOB,
XapaKTepHBIX KakK JJIs OCTEOreHe3a, TaK U I pe30pOLUH KOCTHOM
TKaHY, KaK JIOKAIbHO, TaK U CUCTeMHO [24,46]. B cBs3u ¢ 3THM
HEKOTOpPBIE aBTOPHI MCCIIEIOBAIN ACCOLMAIUIO O0YCIIOBICHHOTO
kanbidukarmeit AC ¢ MapkepaMu KOCTHOM pe3opOInu U 1e30p-
raHu3aly COCAMHUTENBHOM TKauu [ 1,3,24].

Wzyuenst yposuu AN /] u o61ero 1 cBO6OIHOTO OKCHUIIPO-
JIMHA, TaK KaK KPOME M3MEHEHHI TPU CHHAPOME TUCIIIa3uH
COCMHUTENBHON TKaHU, OMIMCAHBI TAK)KE H3MEHEHHS yPOBHS
OKCHITPOJIMHA NPU apTepPHaJbHON T'MIIEPTEH3UU U MpHOOpe-
TEHHBIX MOPOKax cepaua [4]. YpoBHH 0011eT0 U CBOOOIHOTO
OKCHITpOJIMHA B Tpymnnax nauueHToB ¢ AC ObLIM JOCTOBEPHO
Oosee BHICOKMMHU B CpaBHeHHMH ¢ rpynmnamu 6e3 AC, kak y
MYXX4YHH, TaK ¥ xeHuuH. Yposeub HIINJ] 6bu1 qOocTOBEpHO
BBIIIIC Y KCHIIUH B CPABHCHHUH C MY>KYMHAMU B 00CUX IPYTI-
nax, ¥ JOCTOBEPHO OTIMYAICS B 3aBHCUMOCTH OT HaJU4YUs
AC y Myx4MH U xKeHIUH. KOoppesiMOHHbIN aHaIu3 BBIABUI
cBs3b ypoBHs JIIMJ] ¢ uHAEKCOM MIOTHOCTH KOCTHOM TKa-
Hu (r=(-0,542), p=0,0006 y myxuun u r=(-0,490), p=0,0009
y keHIIMH), HanuuueM AC (r=0,623, p<0,0001 y Myx4uH u
r=0,325, p=0,012 y >KeHIMH) 1 acCOLHUAIHNIO YPOBHEH 0011e-
ro u csoboxnoro oxkcunpoiuna ¢ Hamuuunem AC (r=0,399,
p=0,004 u 1=0,335, p=0,017 y myxuun u r=0,333, p=0,009 u
r=0,402, p=0,002 y >xeHLIMH, COOTBeTCTBe.HHO).

deTynH A cuuTaeTcs MOTCHUHUAIBHBIM LUPKYIUPYIOLHM
MHTHOUTOPOM SKTOMHYECKON Kanblupukanuu. PsaoMm aBro-
pPOB HccieloBalach BO3MOXXHOCTb ACCOLMALMU CHIKEHUS
ypoBust perynna A ¢ KAK. Onucano Gosee yactoe pa3Bu-
tue KAK u AC y mauueHToB, HYXIAIOIIMXCS B 3aMECTHU-
TEJIbHOM TOYEYHOH Tepamnuu, NpU HU3KOM YpOBHE (eTyuHa
A [36], acconmanus CHWKCHHOTO ypoBHsA (eTynHa A ¢ Ha-
mnunem KAK, KKMK un AC [12,25,26,28] u Gosnee ObICTpbIM
nporpeccuposanueM AC y MallMEHTOB, HE HYXIAIOLIUXCS B
nuanuse [29]. Kubota N. et al. [30] He obHapy)uiu cBs3u
ypoBHs perynna A ¢ nporpeccupoanuem AC. B namem nc-
CJIeZIOBAaHUM YpOBEHb (eTyrHa A MMeN TEeHACHIUIO K Ooiee
HU3KUM 3HaYcHUsIM 1pH AC, OJHAKO 3TH OTINWYHS ObLIH I10-
CTOBEPHBIMHU TOJIBKO B I'PYIINax MYy>KYHH.

BriBonbl. Y myxunn ¢ KAK Hammune AC accormmpoBanock ¢
HOBBILIIEHHBIMU TOKa3atessamu yposHaeit JII1(a), CPII, MK, obre-
1o u cBoboaHOrO Okcumponuna, TNl u co cHIKEHHBIM (eTyu-
HOM A; y JKEHILMH - ¢ noBbIIeHHbIMU ypoBHAMu OXC u TT, CPII,
MK, o0rrero u cBoboaHOro okcunponuua u JIITN/]. BeisieieHHbIC
TeH/IepPHbIE OTIINYHS CBUICTENIBCTBYIOT O MHOTO(AKTOPHOCTH MPO-
riecca Kanbimdukanun AK B pasingHbIX MaTo()U3HOTOTHICCKIX
MexaHn3Max popmupoBanusi AC B My»KCKO# M MKEHCKOH MOITyIisi-
LMSIX U HY)KTAIOTCS B TIPOBEPKE B MPOCIIEKTUBHOM HCCIICJOBAHUN
C BKJIOYEHHM OOJIBLIET0 KOJIMYECTBa MAllIEHTOB.

Pab6ota BeimonHena B pamkax HUP , Kanbiudukarus knama-
HOB Cep/ila B COYCTAHUH C APYTMMH CEPACYHO-COCYIUCTHIMU
3a00/IeBaHHUSIMH, MATOICHETHYECKUE MapauleNid C Pa3InvHbI-
MH METa0OJHYCCKUMU (PAKTOPAMH, TIPSTUKTOPBI U MEXAHU3MbI
IPOrPEeCCUPOBAHHS MHUOKAPIMAIBHON IUCOYHKLIUH U Pa3BUTHS
Pa3INYHBIX OCJIOKHEHUH, ONTUMM3ALUs JICUCHUs , rocynap-
cTBeHHBIN yueTHbIH HoMep 0215 U 006271, rocynapcTBeHHbIH
peructpauuonHsiii Homep 0110 U 007682.
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SUMMARY

CHANGES IN BIOCHEMICAL MARKERS ASSOCI-
ATED WITH AORTIC STENOSIS DEVELOPMENT IN
PATIENT WITH AORTIC VALVE CALCIFICATION AC-
CORDING TO GENDER

Ivanov V., luzvyshyna O., Baranova O., Savitska Y.,
Sukharev V.

Viinitsa National Pirogov Memorial Medical University, Facul-
ty of Postgraduate Education, Department of Therapeutic Dis-
ciplines with the Course of General Practice-Family Medicine
(Khmelnitskiy), Ukraine

The study aimed at identifying the biochemical changes
associated with formation of aortic stenosis in patients with
aortic valve calcification according to gender.

In 109 patients with aortic valve calcification revealed dur-
ing echocardioscopy clinical (age, body mass index, smok-
ing, arterial hypertension, coronary artery disease, diabetes
mellitus), laboratory and instrumental (blood lipids, includ-
ing lipoprotein (a) (LP(a)), apolipoproteins A and B, C-reac-
tive protein (CRP), uric acid (UA), glomerular filtration rate,
alkaline phosphatase, deoxypyridinoline (DPD), oxyproline,
fetuine A, total and ionized calcium, bone mineral density)
characteristics were assessed according to gender.

Increased levels of LP (a) (0,45 (0,29; 0,64) versus 0,16 (0,09;
0,34) g/1, p=0,002), CRP (5,69 (5,35; 6,70) vs 3,11 (0,97; 4,61)
mg/l, p=0,0003), UA (0,338 (0,250; 0,445) vs 0,275 (0,195;
0,335) mmol/l, p=0,068), total (29,6 (23,1; 36,2) vs 23,3 (20,7,
27,9) memol/l, p=0,005) and free (15,1 (13,0; 18,9) vs 12,5
(11,25 16,5) memol/l, p=0,019) oxyproline, DPD (8,1 (7,2; 10,1)
vs 4,5 (3,8; 6,3) Pyrid nmol/creatinine mmol, p<0,0001) and
decreased level of fetuine A (27,6 (25,2; 29,4) vs 29,9 (27,8;
31,1) ng/ml, p=0,073) were revealed in patients with AS in man
groups; and increased levels of total cholesterol (5,36 (4,88;
5,67) vs 5,0 (4,53; 5,31) mmol/l, p=0,060), triglycerides (1,92
(1,64; 2,45) vs 1,33 (1,18; 1,71) mmol/l, p=0,0001), CRP (6,31
(5,11; 8,42) vs 3,85 (3,24; 5,14) mg/l, p=0,0002), UA (0,372
(0,281; 0,407) vs 0,236 (0,141; 0,297) mmol/l, p=0,0007), total
(25,1 (23,4; 27,9) vs 23,1 (20,4; 25,6) mcmol/l, p=0,011) and
free (13,7 (12,8; 15,1) vs 12,1 (10,4; 13,6) memol/l, p=0,002)
oxyproline, DPD (10,2 (8,6; 14,3) vs 8,1 (6,1; 10,9) Pyrid nmol/
creatinine mmol, p=0,013) — in woman groups.

Keywords: aortic valve calcification, aortic stenosis, bio-
chemical markers, gender features.

59



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

PE3IOME

U3MEHEHUSA BUOXUMUYECKHUX ITIOKA3ATEJIEMN,
ACCOIIMUPOBAHHBIX C ®OPMHUPOBAHUEM AOPTAJIBHOI'O CTEHO3A
Y HAIIAEHTOB C KAJIBIU®UKALMEN AOPTAJIBHOI'O KJIAITAHA, B 3ABUCUMOCTH OT X I1OJA

HBanos B.II., IO3Bumuna E.B., bapanosa O.J1., CaBuukas }0.B., Cyxapes B.A.

Bunnuyxuii hayuonaneuwlil ynusepcumem um. H.H.ITupoeosa, pakyivmem nocieouniomHo2o o6pazosanus,
Kageopa mepanesmuyeckux OUCYUNIUH ¢ KYPCOM obujell NpakmuKu-cemMetHo Meouyurvl, XmervHuyxui, Yxpauna

Ilenbio MccnenoBanus sBUIACH OLIEHKA BO3MOXKHOCTH BbISB-
JIeHUs1 OMOXMMHMYECKUX N3MEHEHUH, aCCOLMUPOBAHHBIX ¢ (op-
MHpPOBaHHEM A0PTAJILHOIO CTEHO3a y NMALUEHTOB ¢ KalbLU(U-
Kallieil a0pTaJIbHOTO KJIallaHa C y4eToM IoJIa.

¥V 109 nauueHToB C BBIABICHHOM NMPHU MPOBEACHUU IXOKap-
IUOCKONUU Kanbludukanueid aopraibHoro kanamna (KAK)
OLICHMBAJIN KJIMHUYECKUE (BO3PACT, MHIEKC MAacChl Tela, Ky-
peHMe, HaJau4Khe apTepHalbHON TMIEPTEH3UN, UILIEMUYECKON
Oone3Hu cepana, caxapHoro auabera) u 1abopaTOpHO-UH-
CTpYMEHTaJbHbIE (JUIHAOTpaMMa, B T.4. JIMIOMPOTEHH(A)
- JII(a), anonunmonporenunsl A u B, C-peakTuBHbI mpore-
uH - CPII, moueBas xucnota - MK, ckopocTh Ki1yO0O4YKOBOM
¢unpTpanyy, menouHas Gpocdarasa, 1€30KCUTUPUITHONINH -
JITNA N, oxcunponuH, GeTyuH A, oOIIUil 1 HOHW3UPOBAHHBIIT

KaJIBIIMH, COCTOSHHE KOCTHOM TKaHW) MOKA3aTeld B 3aBUCH-
MOCTH OT Toja 1 Hanuuust AC.

B pesynbrare NpoBeICHHOTO UCCIIEJOBAHUS BBISBICHO, YTO Yy
myxurH ¢ KAK Hannune AC accoruupoBaioch ¢ HOBBILIICHHBI-
Mmu nokaszarensmu yposaeit JIII(a), CPII, MK, o6mero u cBo-
6oxuoro okcunponuna, ATTN]] 1 co CHIKEHHBIM (GeTYHHOM A;
y JKeHIIUH - ¢ noBeimeHHbIMI ypoBHamu OXC u TT, CPII, MK,
obmuiero u cBodonHoro oxcunponuna u JAIN/]. Beisiiennsie
TeHACPHBIE OTINYUS CBHJECTENBCTBYIOT O MHOTO(aKTOPHO-
ctu npouecca kanpiudukanun AK B pasnuuHbix narodusu-
oJIOTHYECKUX MexaHu3Max (popmupoBanusi AC B MyXCKOH 1
JKEHCKOH IMOMYNALUIX U HYKIalOTCs B IIPOBEPKE B MPOCIIEK-
THBHOM HCCIICIOBAaHUHM C BKJIIOYEHUM OOJIBLIErO KOJIMYECTBA
HAIMEeHTOB.
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BUOMAPKEP ST2 KAK HOBBIW ITPEJAKTOP OCTPOI'O TIOYEYHOI'O IMOBPEXKJIEHWA
Y BOJIBHBIX OCTPBIM HH®APKTOM MUOKAPIA C IOABEMOM CEI'MEHTA ST

Konuua H.II., M'unépa 51.B., BumneBckasi U.P., Iletronuna O.B.

'Y «Hayuonanvuwiti uncmumym mepanuu um. J1.T. Manoiu HAMH Yxkpaunwi», Xapvkos, Ykpauna

Ocrpoe noueunoe nospexaenue (OIIT) mpu octpom uHbpap-
ke Muokapaa (OMIM) BkiitoyaeT MMUPOKHA CIIEKTP U3MEHEHUH,
OT YMEPEHHOTO JI0 TSDKEJIOro yXyameHus: GpyHKuu mnovex [7].
HeanekBarHass moveuHass nep@ys3us, IMOBBIIICHHOE BHYTpPH-
OpIOLIHOE JaBJICHNE U TIACCHBHAsS TIeperpy3Ka Mo4eK MOTyT OC-
JoxKHUTBCA pazsutreM OIIIT.

B psine uccnenoanuii nokazano, uro puck OIIIT nmpu OUM
cocrasisier ot 10 1o 27% [3,11,12,15,17,18], a B ciiyuae, xoraa
OUM ocnoxHsieTcss kapauoreHHbIM 1okom - 50% [2,10]. He-
3HAYHUTEIBHOE CHIDKEHHE (DYHKIIMH TOYeK BO3HUKaeT y 18-60%
nanueHToB ¢ OVIM u acconuupyercst ¢ MOBBILIEHHBIM PUCKOM
cMmeptu [22,25,26].

JlanHble TI00AJIBHOTO PErHCTpa OCTPHIX KOPOHAPHBIX CO-
obitnii GRACE cBUZETENBCTBYIOT O TOM, 4YTO Yy OOJBHBIX
OUM mpu cropoctu kiyboukoBoit gpusrparmu (CKD) 30-60
mi/mue/1,73 M? puck cmeptH moBslmaercs B 2,09 pasa, npu
CK®<30 ma/mun/1,73 m? - outu B 4 pasa [21], u He ciydaitHo
kpeatuHuH kitoueH B mkainy GRACE [28]. Onnako kpeaTuHuH,
xak Mapkep OIIII, umeer cymiecTBeHHbIE HEAOCTATKU - IOBBI-
LIIEHUE €r0 YPOBHS B CHIBOPOTKE KPOBHU SIBIISICTCS OTCPOUECHHBIM
nokasareneM (GyHKIHOHAIbHBIX n3MeHeHuit CK®, uto orcraet
OT CTPYKTYPHBIX U3MEHEHUH, TPOUCXOAIINX B IIOUKaX Ha paH-
He#t craguu OIIII [16].

Xoporo usyueHa pons H-koHneBoro ¢parmMeHTa MO3roBoro
Harpuitypernueckoro nentuaa (HT-npoMHII), anarHoctnue-
CKOTO U IPOTHOCTHYECKOIO MapKepa CepAeYHON HeI0CTaTod-
Hoctu (CH). Ero moBsIlieHHe TOCTOBEPHO MPEICKa3biBacT Gop-
mupoBanue CH u HapyleHHe oueyHol GpyHKIMN y TaleHTOB
¢ ocTpbIM MH(}ApKTOM MHOKapjaa ¢ moabeMoM cermeHta ST
(OUMnST) [3]. Umenno HT-npoMHII u siBisieTcst Mmapkepom,
TO/ITBEPIKIAIONIMM TECHYIO B3aUMOCBSI3b MEXIY (QyHKIHIMH
cepaua u rnoyex [23].

ST2 (ctumynupyromuii Qakrop pocra, IKCIpPECCHPYEMBIN
TeHOM 2), COCTOSIIIMH U3 TpaHcMeMOpanHoro juranaa (ST2L)
u ero pactBopuMoi Gopmbl (sST2), sIBISSACH MpeiCTaBUTENIEM
CEeMEHCTBA PEeIeNTOPOB UHTEPIEHKUH-1, onpeiesieH KaKk HOBbIH
ouomapkep Oromexanmueckoro ctpecca [10,12,17,18,29] u kak
nuranj peuenropa unrepneiikun-33 (MJI-33), xotopslil ocia-
OJIsIeT ero KapAMONpPOTEKTOPHBIC cBoiicTRa [7]. B uiccenoBannu
[19] onpenenena knerounas sxkcnpeccus MJI-33 u ST2 B Tkansax
NoYeK Ha (JOHE COIMYTCTBYIOLIETO MOBPEXKACHHS M yCTaHOBIIE-
HO, YTO TYOYJOMHTEPCTHIHMAJIBHBIC KIETKH SIBISIOTCS OCHOB-
HbIM uctounukam MJI-33 B moukax. OHako, HECMOTpS HA yCTa-
HOBJICHHBIE €r0 NMPOrHOCTUYECKUE CBOMCTBA, poib sST2 B kap-
JIMOpPEHAILHOM KOHTHHYME M3y4eHa HeqocTtaTtodHo [1,5,6,8].

Lenbro uccnenoBanus ABUIOCH ONPEICIUTh POJib GOMapKe-
pa sST2 B cTpaTnduKanny pucKka pa3BUTHsI OCTPOTO OYEIHOTO
MOBPEXICHHUS Y OOJNBHBIX C OCTPHIM MH(pAPKTOM MHOKapa C
noaseMoM cermenra ST.

Marepuan u meroabl. B uccienosanue BritoueHo 103 ma-
menta ¢ OUMnST, u3 vux 75 (72,8%) myxunn u 28 (27,2%)
JKEHIIMH, cpenHuil BospacT 61,85+12,23 ner. IlaumeHnts! ro-
CIUTAJIU3UPOBAHbl B OTJCJICHUE MHTEHCUBHON Tepamuu «Ha-
LIMOHAJIBHOTO MHCTUTYTa Tepanuu um. JL.T. Manoit HAMHYVY»
B TeueHue nepBbix cyrok OUMnST B 2014-2016 rr. [Tauuentam
MIPOBOJMIIACH CelleKTUBHAsi kopoHapoanruorpadus (CKAIL) c

© GMN

MOCJIEIYIOIUM CTEHTUPOBaHWEM WH(pApPKT-3aBUCHMON apTe-
pun B I'Y «HCTHTYT 00MICH ¥ HEOTIOKHON XUpypruu uM. B.
T. 3aituesa HAMHVY». I'pynny xonTposns cocraBunu 10 mpak-
TUYECKHU 3[J0POBBIX JIULI, COTOCTABUMBIX I10 IOJIy U BO3PACTy C
00cIieyeMbIMU OOTBHBIMHE.

Junarnoz OMMnST ycranaBnuBaiid Ha OCHOBAaHUM JAHHBIX
KJIMHUYECKUX, DJIEKTPOKapAHorpaguyecknx H OHOXHMHUe-
CKUX HCCIEJOBaHUH B cOOTBeTCTBMU ¢ EBpomelickumu pexo-
MEHJALUsIMHU 10 JuarHoctuke u jedeHuro OUMnST (2017r)
HccnenoBaHue NpoBOAMIOCH B COOTBETCTBUU C MOJIOKECHUAMU
XembCHHKCKOM JIeKIIapaliy, IPOTOKON NCCIIEA0BaHHs 0100peH
KOMHCCHEH 10 BOIpocaM 3TUKU U AeoHTonoruu mnpu I'Y «Ha-
LUIOHAIBHBIN HHCTUTYT Tepanuu uMenu JI.T. Manoit HAMHVY»
nporoxoa Nel2 or 21.10.15.

Kpurepun BKIOYEHUS B HCCIEIOBAaHHE - MALUEHTHl C
OUMIST, noctynusiiue B CTallMOHAp B TeUeHHUE 24 4acoB HO-
cJle Hayajla CUMIITOMOB M JIaBIIME COIVIaCHE HAa y4acTHE B HEM.
KputepusmMu HCKITIOUSHUSI SIBISUTHCE: OTKa3 OT MOAITHCAHUS HH-
(hOpMHPOBAHHOTO coriacusi, MHGYEKINOHHBIE ¥ BOCHAIUTEb-
Hble 32a00JI€BaHUs B CTa N 000CTPEHNS, TEPMHUHAIIBHAS TOUeY-
Hasl HEJOCTaTOYHOCTh (IOTPEOHOCTh B I'eMOJHAIN3E), OCTpast
[ICYCHOYHAs HEJOCTaTOYHOCTb, HEBO3MOXHOCTH BBIIIOJIHUTH
MIPOTOKOJ UCCIICIOBAHMSL.

Penepdy3uonnast Tepamnusi MPOBOAMIACH CIEAYIONMM 00-
pa3oM: NEPBUYHOE UYPE3KOKHOE KOPOHAPHOE BMELIATEIILCTBO
(UKB) - 28 (27,2%), Tpombonusuc — 28 (27,2%), TpomboIH-
3uc ¢ nocnenyomunm YKB — 27 (26,2%), 20 (19,4%) nanuen-
TOB OTKA3aJICh OT pernepdy3un 110 JINYHBIM nprurHaM. CTeHo3
onaHoro cocyma Haomonancs y 17 (32,7%), MHOTOCOCYAUCTOE
MOpaKeHUe KOPOHApHBIX aprepuit —y 35 (67,3%) GonbHbIX. B
TeueHue Bcero nepuoza jeueHusst OMMnST nanueHTs! nosyya-
JIY TEPaIHUIo CONIACHO CTaHJapTHOMY IIPOTOKOILY.

Dxokapanorpadusi 0CyIIeCTBIsIACh MPU MOCTYIJICHHH T1a-
I[eHTa B cTaroHap Ha armapare MedisonSonoAceX6 (Kopes),
orieHnBanu koHeuHo-nuactonnyeckuit (K/10) m xoHeuHo-cH-
cromndeckuii (KCO) o6vem neBoro xemynouka (JIXK), koneuno-
cuctonnueckuil (KCP) u xoneuno-puactonuueckuii (K/IP)
pasmeps! JIXK, maccy muokapaa JIK (MMIIXK), dpakuuio BbI-
opoca (®B) JIXK mo Cumrmicony, 1uaMeTp JIEBOTO MPEACEePIus
(JITT), muactonudeckyro aucoynkimio JIK - MakcuManbHyro
CKOPOCTh PaHHEro JAMacToNndeckoro HamoiHeHust E (m/c),
MaKCHUMAaJbHYI0 CKOPOCTh HPEACEPIHOTO IUACTOIMYECKOIro
HarosHeHust A (M/c), ux cootHouenue E/A.

C nomompio knaccudurxannu AKIN (KDIGO, 2013) [14]
ounenuBanu OIIIl y 68 GoabHBIX, KOTOPBIE B MOCIEAYIOLNIEM
OBLITH pas/esieHbl Ha 2 Tpynmbl: | - 23 manueHTa ¢ MoBIIIe-
HUEM ypOBHS KpeaTUHHHA B CBIBOPOTKE KPOBU OoJiee 4eM Ha
26,4 MKMOJIB/IT B TeueHHEe 48 YacoB, UTO COOTBETCTBYET IEp-
Boii u Beite craguu OIIL, IT rpymnma - 45 GoNbHBIX, y KOTOPBIX
yKa3aHHOW TMHAMUKH KPEaTHHHHA HE BBISBIECHO. YpoBeHb sST2
OTIpeIeIISUT! IMMYHO(EPMEHTHBIM METO/IOM C HCIOJIb30BAaHUEM
Habopa peaktnBoB «Presage ST2 Assay», Critical Diagnostics
(CHIA), N-tepMmuHanpHOro npo B-tuma Harpuitypernuecko-
ro nentujaa - ¢ ucnoib3oBaHueM Habopa «NTproBNP-HDA-
BECT» (Poccus).

Craructryeckast 00pabOTKa MOJMYYEHHBIX JaHHBIX MPOBEJIe-
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Ha C TIOMOIIIBIO MTAKeTa CTAaTUCTUYECKUX mporpamm Statistica 8.0
(StatSoft Inc, CIIIA). KareropuiiHbie repeMeHHbIE BBIPAKECHBI
B mudpax u mporeHTax, Tect x>-IIupcoHa UCIOIb30BANICS IS
CpaBHCHHSA IIEPEMECHHBIX Me)KZ[y I/ICCJ'[e)IyCMl)IMI/I prl’[l’laMH.
Jlnis onpenenieHus B3aMMOCBS3H Mex 1y ypoBHeM sST2 u usyua-
C€MBIMH I10Ka3aTCJIIMHU UCITI0JIb30BaAJIN KOppeJ’lﬂLlHOHHin’I aHaJIn3
(ko3 duipent koppemsiuu [Tupcona, Crimpmana). Mexrpyn-
IOBBIC pasjinyus Ka4€CTBCHHBIX IPU3HAKOB OLCHHBAJIU C HUC-
nonb3oBanueM U-kputepust Manna-YutHu. Receiver operating
system “ROC” ncrnosip30BaH Ui OLEHKH AUCKPUMHUHALIIOHHOM
crocoOHOCTH OnomMapkepoB. JIJist BCeX BUIOB aHAIN3a Pa3Inyuns
CUMTAJIM CTAaTUCTUYECKHU 3HAYMMbIMH 11pu P<0.05.

Pe3yabrarsl u ux odcysxkaenue. VicxonaHblii ypoBeHb Kpea-
THHUHA B 00CUX IpyInax JocToBepHO He ornnyaics (p=0.78),
OJIHAKO crycTs 48 4acoB OH ObLI JOCTOBEPHO BBIIIE B HEPBOM
rpynne (p=0.00001).

Anann3 paznuusbix napamerpos B | u Il rpynmax OoibHBIX
BbLIBIJI, 4TO OonbHbIe ¢ OIIIT o Bo3pacTy 10CTOBEpPHO HE OT-
nmyanuck (p=0,09), 4To HMCKIIOUAET BIMSHUE BO3pacTa Ha He-
OJIaronpusTHBII IPOrHO3 3a00JIEBAHUS Y H3y4aeMOil KaTeropuu
OOJIbHBIX, HACTYIUICHHE KOHEYHOI TOYKH acCOLMUPOBAIOCH C
HPOTrPECCHPYIOLIMM CHIDKEHHEM MOUeYHON (QyHKIHH.

BbIﬂBJ'[eHa MOJIOKHUTEIIbHASA KOpPEIALIHMOHHAasA CBA3b Mem;[y
sST2 u ypoBHeM KpeaTMHHMHA B CBIBOPOTKEe KpoBu (r=-0.4;
p=0.0006), 4TO IEMOHCTPUPYET BO3MOXKHYIO CIOCOOHOCTH OHO-
MapKepa pearupoBarh Ha IPOrpeccHpyloliee CHIKEHHE (QyHK-
MM TIOYeK. YCTAHOBJIEHA JOCTOBEPHAsl KOPPEILSILUS MEXKIY
HT-npoMHII u ypoBHEM KpeaTHMHHHA B CHIBOPOTKE KPOBHU
(r=0.4; p< 0.05). buomapxepst HT-nnpoMHII u sST2 nocrosep-
HO KOppearpoBain Mexay coboit (r=0.7; p< 0.05).

VYposens HT-npoMHII B I rpynne cocrasun 1520.35 [3-
3886] nir/mut, Bo 11 - 335.38 [3-3044] nir/mut, CBIBOPOTOYHOE CO-
nepxanue onomapkepa sST2 B I u II rpynmax cocrasuio 128.62
[13.05-381.4] ur/mi u 54.7 [16.4-262.2] Hr/mi1, COOTBETCTBECH-
Ho. Pa3Huna ypoHeii buomapkepos Obliia 1ocToBepHoit, p=0.02
u p = 0.0004 cooTBETCTBEHHO.

B pesynsrate ROC — ananu3za ycTaHOBIIEHO, YTO OMOMEpKEp
HT-npoMHII mmen [DOCTaTOYHO BBICOKYIO CHELU(DUYHOCTD
(94.9%), onHako MeHee BBICOKYIO YyBCTBHUTEJIBHOCTH (61.5%)
U JIOCTUT 3HAYMMOM JOCTOBEPHOCTH, KaK HE3aBHCHUMBIN Ipe-
nukrop pucka passutust OINIT (Area under curve (AUC) 0.75;
noseputenbHblid uaTepBa (1) 0.56 - 0.94; p<0.009, accouun-
poBauHbIif ipeaen >1345 nr / min), puc. 1.
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Puc. 1. ROC-ananuz npoenocmuuecko2o 3nadenus ouomap-
xepa HT-npo MHII
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Buomapkep sST2 umen gyBcTBUTENBHOCTH 77.3% U cneuu-
¢uunocts 60.0%. [pu 3HaueHnn Onomapkepa dosee 36.4 Hr/mi
(AUC 0.67, 11 0.53-0.81, p<0.02, puc. 2).
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Puc. 2. ROC-ananuz npoenocmuyecko2o 3naveHus ouomap-
xepa sST2

Hannuune OINII 3HaunTENBHO OrpaHUYMBACT IPUMEHCHHUE Me-
JIMKaMEHTO3HOU Teparuy, HalpuMep, HHIHOUTOPOB aHTHOTEH-
3MH-TIPEBPALIAIOIIEro hepMeHTa, KOTOPHIE OUSHB BaKHBI B 9TOM
curyauu [14], uMeroTcs Takke OrpaHHYEHHs] IPU BBEICHUU
KOHTPACTHBIX BELIECTB IJIS IMPOBEACHHS IUArHOCTHUYECKHX U
JIe4eOHBIX MAaHUITYIISIUI.

Becbma 3Ha4YMMO TTOHUMAHHUE TOTO, YTO CHUKEHHE TTOYCYHON
(yHKUMH U151 9TUX OONIBHBIX SIBIISIETCS HEOIArONPHSTHBIM ITPOTHO-
CTUYECKUM IIPU3HAKOM Kak JUIs TOCIUTAIBHOIO, TaK U OTAAJICH-
HBIX IIEPUOJIOB B TeUeHUeE rozia. B HabronaTensHOM HcciieJoBaHUH
narmenToB “Menukap” Tspkenoe OIIT (>1,0 mr/nn yBenuuenue
KpeaTHHHHA B CBIBOPOTKE KpOBH), BozHUKIIee nociie OMM, Obu10
COIIOCTABUMO T10 CHJIE C JAPYyruMH (HaKTOpaMu CepedHO-COCYAU-
CTOI CMEpPTHOCTH, TAKUMH KaK CaxapHblil [uabeT, 1epedpoBacKy-
JSIpHBIE U eprdepudeckue cocyauctbie 3abosesanus [3]. Kpome
TOTO, JIa’Ke MOBBIIICHUE YPOBHS KPEaTHHUHA B CHIBOPOTKE KPOBU
Ha 0,1 mMr/ a1 y manueHToB, nepeHecinux OVIM, moBbImaeT puck
Pa3BUTHS TSDKEJIOW IMOYEUHOM HEJOCTATOYHOCTH B OTIAJICHHOM
nepuoze [11]. [Tostomy pannee Bbisiienue OINII y nmarueHToB ¢
OUMIST BecbMa akTyanbHO.

3naunmocts HT-npoMHIT kxak mapkepa OIIII paccmorpena B
uccienoBanusax panee. Tak, B uccienosannu HORIZONS-AMI
[9] ycraHoBieHO, Y4TO €ro ypoBeHb IOBBILAICS Yy OOJNBHBIX C
OHNM 1 KOHTpacT-MHAYLMPOBaHHON Hedponaruei. JJobapieHue
9TOro Mapkepa K IIKaje CTpaTH(UKAIUKM PUCKa KOHTPACT-HHILY-
1mpoBaHHO# Hedponaruu «Mehran Risk Score» mossimiano npo-
THOCTUYECKYIO0 3HaYMMOCTb NocienHed. B mpoBeneHHOM Hamu
HCCIIEIOBaHNH YPOBEHb OHOMapKepa ONpeIelisuIcs U MOCTYILIe-
HHH OOJIBHBIX HE3aBUCHMO OT TAKTHUKH JICYCHHs] OCHOBHOTO 3200-
JIeBaHUs, B pe3yibrare ycraHosieHo, uto HT-npoMHII nozsosnsier
MPOTHO3UPOBATh PHCK HPOrPECCHUPYIOIIET0 CHIDKSHHST (DYHKINH
nouek. YuureiBas, uto HT-npoMHII noBsiiieH y nainydeHToB ¢
CH, a B Hamem uccnenoanuu rorpaska Ha @B JDK ne nenanace,
HECMOTPsI Ha TO, YTO OHA ¥ ObLIA IOCTOBEPHO HIDKE Y TALUEHTOB C
puckom OIIIT, nporectuposan tarke sST2 [13].

VYpoBeHb SST2 B CBIBOPOTKE KPOBH OBbLIT 3HAYUTEIBHO TTOBBI-
meH y 6osbHBIX ¢ puckom passutus OIII mocie OUM, yto
MPOJIGMOHCTPUPOBAHO B HECKOJBKUX HCCIenoBaHUsIX [24], B
KOTOPBIX YCTAHOBJIEHO, YTO KaK peuentop - npumanka MJI-33,
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sST2 ocnabnser kapauo3aumMTHbIE (PQEKThI, OKa3bIBacMbIe
WJI-33 [20] n noTeHIMaIbHO MOXET IPUBECTU K CEepIeuHON
JUCOYHKIUH, TeMOAMHAMUYECKONH HECTaOMIBHOCTH M MOTEH-
LIUPOBAHUIO PHUCKA IMOBPEXICHUSA MoueK. OIHAKO H3BECTHBI
coobuienus [4,20,24] 00 OTCYTCTBUHU CBSI3€H MEXIy YpOBHEM
sST2 u yxyaumeHueMm (yHKUUHM HO4YeK. Pe3ynbrarel mpoBOAH-
MOI0 HaMHU HCCJEIOBaHMS II0Ka3alM, YTO YPOBEHb OMOMapke-
pa sST2 nocToBepHO KOPpEIUpYeT ¢ YPOBHEM KpeaTHHHHA IO
Mepe MOBBIILIECHHS IOCIEAHErO.

Tung Y.C. et al. [25] nmoka3zaiu, 4To noBblIeHHE ypOBHs sST2
B 2 pasza OT UCXOAHOro ToBbImaeT puck pazsutus OIIIT naxe
IIPU HOPMaJIbHOM HCXOIHOM YpOBHE KpeaTHHuHa. Cienyer or-
METHUTb, YTO €TO HOBBILIICHHBIH YPOBEHb 3HAUUMO KOPPEIUPYET
C BO3pACTOM, HAJIMYMEM CaXapHOro auabera M BOCHAJIECHHEM,
KOTOpbIE UIPAIOT 3HAYMMYIO POJIb B PA3BUTHU U IPOIPECCUPO-
BaHUM [TOYEUHOTO NOBpEeXaAeHHUs [24, 27].

Ouenena posb Ouomapkepa sST2 B panHelt crparudukanuu
pucka passutus OIIIl y manmentoB ¢ OMM. BrisiBnena nocro-
BEpHas pa3HUIIa UCXOIHOIO ypoBHsS O6uomapkepa sST2 y nauu-
€HTOB C OTPHULATEIbHON JUHAMHUKONW KpeaTHHUHA U, YTO BaXKHO
OTMETUTh, TTOBBIIIEHHE €0 YPOBHS IPEAIIECTBOBAIO IOBBILIE-
HUIO KpeaTuHuHA. sST2 B OTIENBHBIX ClIy4asx MposBUI Ooliee
BBICOKYIO 4yBCTBUTENIbHOCTh, YeM HT-npoMHII. HMcxons u3
HIOJTy4EHHBIX pe3ynbTaToB, sST2, 1o Bcell BepOSATHOCTH, MOXKET
OBITh UCIIOJIb30BaH KaK OCHOBHOW MHCTPYMEHT CTpaTh(uKanum
pucka pazsutust OIIIT y 6onbHbx OMIM.

BriBoabl. bromapkepsl, onpeneeHHbIC B CHIBOPOTKE KPOBH
IpU MOCTYIUIEHUH OO0JBHOTO, IporHo3uposainu pazsutue OINIT
B TeueHHEe NepBbIX 48 yacoB ¢ MomeHTa pa3sutusi OUMnST
HE3aBUCHMO OT TaKTUKH JyiedeHus. [loBeienue ypoBHs sST2
6omnbuie uem 36,4 ur/ma u HT-npo MHIT Gonbie 1345 nr/min
ykaspiaeT Ha pazutue Ol y 6ompapix OMMnST. Takum 06-
pazom, onomapkep sST2 B couerannu ¢ HT-npo MHIIT moxet
OBITh UCIIOJIb30BaH KaK OCHOBHOW MHCTPYMEHT CTpaTh(uKanuu
pucka pazsutust OINIT y 6onbHbix OMMNST.
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SUMMARY

BIOMARKER ST2 AS ANEW PREDICTOR OF ACUTE KIDNEY INJURY IN PATIENTS
WITH ACUTE ST SEGMENT ELEVATION MYOCARDIAL INFARCTION

Kopytsya M., Hilova Ya., Vyshnevska 1., Petyunina O.

Government institution “L.T. Malaya Therapy National Institute
of the National Academy of medical science of Ukraine”, Kharkiv, Ukraine

Aim - to research sST2 level in risk of acute kidney injury
after ST-elevation myocardial infarction (STEMI).

103 patients with STEMI, 75 (72.8%) male and 28 (27.2%)
female at average age 61.85+12.23 years were enrolled. All the
patients were divided to 2 groups according to AKIN classifica-
tion: with creatinine dynamic more than 26.4 pmol/l (1st and
more stage) and without those. Serum level of sST2, N-termi-
nated pro-B-type natriuretic peptide (NT- proBNP ) determined
by enzyme-like immunoassay at the 1st day of STEMI.

Serum median level of sST2 in the 1st and 2nd groups were 128.62

[13.05-381.4] ng/ml and 54.7 [16.4-262.2] ng/ml accordantly (p =
0.0004). Biomarkers were determined in the serum of STEMI patients
on baseline prognosed acute kidney injury (AKI) across 48 hours. sST2
level increase more than 36.4 ng/ml and NT- proBNP more than 1345
pg/ml prognosed AKI in patients with STEMI.

sST2 in addition to NT- proBNP might be used as a main in-
strument of risk stratification of AKI development in patients
with STEMI.

Keywords: STEMI, acute kidney injury, sST2, NT- proBNP.

PE3IOME

BUOMAPKEP ST2 KAK HOBBIW MPEJUKTOP OCTPOIO MOYEYHOI'O TOBPEXKJIEHUS
Y BOJIBHbBIX OCTPBIM UH®APKTOM MUOKAPIA C IOABEMOM CEI'MEHTA ST

Konuua H.IL., I'unésa $1.B., Bumnesckas U.P., [Terionnna O.B.

I'Y «Hayuonanvuwiti uncmumym mepanuu um. JIL.T. Manou HAMH Ykpaunsi», Xapvkos, Yxpauna

Ilenbio MccneoBaHKs SIBUIIOCH ONPEIENUTh POIIb OHOMapKe-
pa sST2 B cTparuduKanuy pucka pa3BUTHs OCTPOTO IOYESUHOTO
MOBPEXACHHs Y OONBHBIX C OCTPHIM HH(pAPKTOM MHOKapaa
nogbeMoM cermenTta ST.

O6cnenoBano 103 narueHTa ¢ ¢ OCTpbIM HHPAPKTOM MHOKAp-
na c¢ nogsemoM cermenta ST (OUMnST), uz vux 75 (72,8%)
Myx)4uH U 28 (27,2%) KeHIIMH, cpeqHuil BO3pacT COCTaBUII
61,85 + 12,23 net. Bee manueHTs ObUIH pa3ieNeHbl Ha TPYIIIbI
B 3aBHCHMOCTH OT JIMHAMHUKH YPOBHS KpeaTHHHUHA B TedeHue 48
yacoB. [lepBas rpynna ¢ AMHaMUKON KpeaTMHMHA, BTOpas rpyI-
na — 6e3 muHamuky, cormacHo Kinaccudukanmun AKIN. Ceio-

poTouHoe conepkanne Guomapkepa sST2 B mepBoii U BTOpOi
rpynnax cocraBuio 128.62 [13.05-381.4] ur/mn u 54.7 [16.4-
262.2] ur/mi, coorBerctBerHo (p=0.0004). Onpenenenue sST2
B CBIBOPOTKE KPOBU IPH MOCTYNJIEHHU TO3BOJISIET BBIACIUTH
OOJIBHBIX BBICOKOTO PHCKA Pa3BUTHA OCTPOTrO MOYEYHOTO I10-
Bpexaenus (OI1IT).

[Moseimenne ypoBHst sST2 Goapiie yem 36.4 Hr/MI H
HT-npoMHII Gonbuie 1345 nr/min 10CTOBEpHO yKa3blBaeT
Ha puck ¢popmuposanust OIII y 6onpabix OMMnST. ITpose-
neHHbld ROC-aHanu3 moaTBepAU MPOTHOCTHYECKUE CBOM-
cTBa OMOMapKepoB.
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INPOI'HOCTUYECKOE 3HAYEHHUE OKUPEHUA U THITOHATPUEMUUN
B IPOI'PECCUPOBAHUM XPOHUYECKOM CEPIEYHOM HEJJOCTATOYHOCTH:
CEPJIEYHO-COCYIUCTASI CMEPTHOCTb U KAPTUOPEHAJIbHBII CUHIPOM

Jazuam EJL., Pynbik FO.C.

Tocyoapemeesnnoe yuepesicoenue «Hayuonanvuwiti uncmumym mepanuu um. J1.T. Manou Hayuonanvhou akademuu MeOUyUHCKUX
Hayk Yxpaunoly, omoen Kiunuueckoil papmakonocuu u papmaroceHemury Heungexyuonnslx 3abonesanuil, Xapvkos, Yrpauna

Xponuueckas cepyednast HeocrarouHocTs (XCH) siBisiercst
3HAUUMOH MEIUIMHCKOU, COLUAIbHON U SKOHOMUYECKOU Ipo-
oiremoit. Oxono 1,0% B3pocioro HaceneHHs: Pa3BUTHIX CTpPaH
crpanator XCH, a cpenu s crapme 70 ner yactora XCH
Berpedaeres B 10,0% [8,20]. 3a nocneanue 15 set uucio rocnu-
tasm3anuii 6osHEIX XCH yTpomitocs, a 3a 40 j1eT yBeInIniiocs
B 6 pa3; MATWIETHsS BEKUBaeMocTh OobHBIX XCH cocTamser
50,0%, mpudeM OONBIIMHCTBO JICTATBHBIX HCXOIOB MPUXOIHT-
cs1 Ha 1epBBIit rof 3abonesanus [20]. C yBeanueHHeM BO3pacTa
OOJIBHBIX OTMEUCHO PE3KOe MOBBIIICHHE 3200JIeBACMOCTH.

AxTtyanpHOCTE coderanHoro Tedenust XCH n oxwupenus o6-
YCIIOBJICHA 3HAYUTEIBHOM PAaCIPOCTPAHEHHOCTBIO ATUX COCTO-
SIHUH, OCOOCHHO CpelH TPYAOCIOCOOHOro HaceneHHs. Tak, B
Kanane ot 15,0 10 33,0% B3pociioro HaceneHus UMEIOT OXkKHpe-
nue. B CIIA 4,0% my»xuun u 7,0% KeHIINH UMEIOT OXKUpEeHUe
¢ uaziekcoM Macesl tena (MMT)> 40 [9,17].

C yBenuuyeHUEM Macchl Tella puck mporpeccuposanus XCH
YBEJINYUBACTCS HE3aBUCHUMO OT Jpyrux ¢axropos [18]. B 2008
. A. Oreopoulos et al. [21] Ha ocHOBe MeTa-aHanM3a 9 Mccie-
JIOBaHUH C OOIIKMM KOJIMYECTBOM marrieHToB 28209, 3-ieTHuM
CPOKOM HaOJIIOEHHS JOKA3aJI B3aUMOCBS3b MEXK/Iy ITOBBIIICH-
HbIM IMT u cMmeprHOCTBIO Nanuentos ¢ XCH.

OtaenbHOI TPOOIEeMO COUYeTaHHOTO TEUCHUSI XPOHHIECKOH
CEpJCYHON HEIOCTATOYHOCTU U OKUPEHUS SIBJIACTCS Pa3BUTUC
PEHOBACKYIISIPHON IATOJIOTHH, KOTOpas KIMHWYECKH MaHHUpe-
cTHpyeT B BHAe XpoHmdeckoi Oone3nm mouek (XBIT).Cyme-
CTBOBaHHE 1 (PyHKIIMOHUPOBAHUE OOPATHOH CBSI3H, B CBOIO OUe-
penb, o Iep KUBaeTCsl (pakTopaMyu pHCKa, KOTOPEIE ICHCTBYIOT
JIByHAIIPABJICHHO, TIPH 3TOM H3MCHSIOT()YHKIIMOHHPOBAHUE BO
Bcell kapauopeHalbHOHU cucreme [6,7]. CyMMHpPYs BBILICH3IIO-
JKEHHOE ClIeAyeT OTMETUTh, uTo nauueHTsl ¢ XCH u oxupenu-
€M XapaKTepU3yIOTCsl TSKEJIBIM TEUCHUEM U XyALIMM IIPOTHO-
30M, 4TO BIIEYET 32 cO0O0H HEOOXOTMMOCTh Pa3pabOTKH HOBBIX
METOJI0JIOTNYECKUX IOAXOM0B K JUAarHOCTUKE U JieueHuto. Ha
CErOJHALIHUN JIeHb [IPU FOCIUTAIN3ALUU C IeKOMIICHCUPOBAH-
HOU cepJeYHOl HEeOCTAaTOYHOCTHI0 TMIIOHATPHEMUS BbIsBICHA
cpenu nanueHToB ¢ yactotoit 20,0%. [Ipu Gonee TouHOM aHa-
JIU3€ LIEJI0r0 psijia UCCIIEA0BAHUN YacTOTa TUIIOHATPUEMHHU IIPU
XCH coctagmster ot 8,0 1o 28,0% B 3aBUCUMOCTH OT BEIOOPKH
[4,11,13,25,26]. HexoTopble uccienoBaTeay CUUTAIOT, YTO TH-
[IOHATPUEMUS BBI3BIBACT IPSAMOE BIMSHHCE HA COKPATUTEIbHYIO
crocoOHOoCTh MUOKap/a [27]. [lpyrue ykasbpIBaroT, 4TO THUIIOHA-
TpUEMUs], BBIABICHHAS [IPH T'OCIUTAIU3AMUY B CBSI3U C JICKOM-
nencanuei XCH, acconnupyercst ¢ yBelInueHneM Cpoka peobl-
BaHMs B CTallMOHAPE U YaCTOTOM IOBTOPHBIX NOCHUTAIM3ALUN
[2,14,15,19]. TpeTbu CUMTAIOT, YTO TUIOHATPUEMHUS SIBIACTCA
MIPEAUKTOPOM KPATKOCPOYHOH U JIOATOCPOUHOM CMEPTHOCTH,
Jla’ke IOoCJIe MOMNPaBKU Ha I0Ka3aTeIULECHTPAIbHON TeMOIuHA-
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MUKHU U knuHndeckue nposisienus XCH [5,12,16,23,24].

Takum o6pa3om, pu crabmiasHoM TeueHnn XCH Tak ke, kak
U IpH €€ JCKOMIICHCALUY, FMIIOHATPUEMUS SIBILICTCS BasKHBIM
(haxTOpOM pricka HEOIArOIPHUATHOTO MIPOTHO3A.

OpHako, JaHHBIX OTHOCHUTEIIBHO 3HAYCHUS IMIIOHATPUEMUU
npu gexomnencanuu XCH nenocrarouno. Takxke, HeCMOTpsl Ha
AKTyaJIbHOCTB JIAaHHOHU IPOOJIEMBI, B TOM HAIIPABJICHUH IIPOBO-
JIATCS JIALIb €IUHUYHBIC UCCIICIOBaHNUS.

Lenbto uccrenoBaHus SIBUWIOCH OIPEACICHUE HPEIUKTOPOB
BO3HUKHOBEHHSI CEPIETHO-COCYAUCTBIX OCIOKHEHHH Y OOIBHBIX
CEepIEUHOI HEJOCTATOYHOCTHIO C COXpaHeHHOH (hpakueii BEIOpoca
JIEBOTO JKEITYJJ04Ka TIPY HATMINH OOIICTIPUHSATHIX H HETPa NIIHOH-
HBIX (h)aKTOPOB PUCKA M MPOTHOCTUYECKON PO THIIOHATPHEMIN.

Marepuaa u mMeroabl. IIpoananu3upoBaHbl CTaLlMOHAPHBIC
KapThl 217 OONBHBIX ¢ XPOHHYECKOH CEepJeYHON HEJOCTATOU-
HOCTBIO, NPOXKHMBAIOIIMX Ha TEPPUTOPHU XapbKOBCKOH oOIa-
ctd. Bee manueHTh! HaXOMWIIMCh HA CTAlMOHAPHOM JICUCHUU
B «Hanuonansnom uncruryre repanuu uM. JI.'T. Manoit AMH
YkpaunsD (XappkoB). Cpenu 00ciieIoBaHHBIX OOIBHBIX 81 ObLI
HEPEBEJICH B OTACICHUE PeaHUMalMy U MHTCHCUBHOM Tepamnuu.
Ananu3 naHHbIX KiuHudeckoro TedeHuss XCH nposonuiics
MyTEeM HM3y4YeHUs KapT CTAI[HOHAPHOTO OOJIBHOTO M BEHITHCHBIX
SNUKPU30B, C BepH(HUKAINEH KOHEUHBIX TOYEK B OTAAJICHHOM
nepuoze ¢ 2010 o 2015 rr.

KputepusiMu BKIIOUCHUS SIBUINCH XPOHUYECKAS CEPICYHAsI He-
nocrarodHocts [I-IV dynknponansaex kiaccoB mo NYHA, mpo-
JKMBaHNE Ha TEPPUTOPHH XapbKoBa 1 XapbKoBCKoi oomactu. Kpu-
TepUSIMH UCKJIIOYCHUS] - HAJINUME CHCTOIMYECKOH MHUCQYHKIMH
JIEBOTO KEITy/IOUKA, HAIMUYHAE NPHOOPETEHHBIX IOPOKOB CEpAla,
BOCIAIUTEIILHBIC U TPABMATUUCCKUE OBPEKICHUS LICHTPAIbHON
HEPBHOH CUCTEMBI, BOCIIAIUTEIBHBIC IIOBPEKICHHS CyCTaBOB, CH-
CTEMHBIC 3a00JIeBaHIUS COSIMHUTCIIEHON TKAHU.

Bepudukannio XpoHHUECKOH CEepeYHON HEIO0CTATOYHOCTH
1 (pyHKIMOHAIBHOTO Kiacca MPOBOAMIN C HCHOJIB30BaHUEM
KPHUTEPHEB, PEKOMEHI0BaHHBIX EBpormeiickum o0ImecTBoM Kap-
nwosnoroB B 2016 roxy [22]. CoxpaneHHOH (paknuel BEIOpoca
JIEBOTO JKeITyJJ0uKa CIHTaJICs Moka3aress Oonbe 50,0%. DyHk-
LUOHAJIbHBII KJIacC MalUEHTOB OIpeAeNsIcs IO TecTy 6-Mu-
HYTHOH XO/bOBI.JIJIst OIleHKN HOpMaJIbHOM, H30BITOYHON MacChl
Tella WIN OKUPEHNUsI HCTIONb30BajIcs MHeKe Macchl Tena (MMT)
U KPHUTEpHH, pa3paboTaHHbIe MexTyHapoIHON TPYIINOH 0 0XKU-
pernto (IOTF WHO): nopmanshast macca - UMT 18,5-24,9 kr/
M2, n30bITouHas Macca tena - UMT 25,0-29,9 kr/m?;0xupenne
Bepudummposanocs npu UMT 30,0 xr/m? nim Gosbiie.

Bepuguxarmst aprepuabHOM THIEpPTeH3UH TIPOBOIIIACK 10 KPH-
TeprsiM EBporelickoro obmiecTsa rumepren3uy 1 kapwororeu 2018
rozia. HopmaJibHbIM CUMTAIOCh CUCTOIUYECKOE apTepUaIbHOE JaBJie-
aue (CAJ]) B mranazone 120-139 Mm. pr. CT., HU3KIM HOMAJIBHBIM IIPH
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CAJl 100-119 mm pr. ct., cHkeHHbIM — ipu CAJl Menbie 100 mm
pr. ct., 1 crenens onpenensutack npu CAJL 140-159 , 2 crenens npu
CAJ1 160-179 mm pr. ct., 3 creniens — nipu CAJ] 6osbie 180 MM pr. cT.
Oxokapuroaduro (OxoKI') BHITOIHSIN B TOPU30HTAIBHOM TOJI0KE-
HUM OOJIBHOTO HA CIIUHE W/ Ha JISBOM OOKY BO BTOPOM-YETBEPTOM
Mexpedepse, B M 1 B-pexnmax, a Takke B peKnMax HMITYIbCHO-
BOJIHOBOM M LIBETHOM JOMIUIEpOrpadpuu 1o CTaHIAPTHON METOMIHKE.
Pacuer oobema 1 (paximn Beropoca JOK mpoBomwti o Momuduim-
poBaHHOMY MeToy CHMIICOHa.

JlaGoparopHblit OMOXUMHUYECKHH CHIEKTp ITapaMeTPOB JIUITH/I-
HOTO OOMEHa OIpEe/eNISUIM Ha MOJIyaBTOMAaTH4YECKOM CIIEKTPO-
doromerpe CD-2000. AHanu3upoBallk COAEp)KaHHE OOIIEro
xonecrepuna miasMbel (OXC), XosjecTepuHa JIHMIONPOTESHUIOB
Bbicokor riotHocTh (XCJITIBII), xonecrepuHa JUNONPOTEH-
noB Hu3ko# morHoctu (XCJITTHIT), rpuruuepunos (TT).

Cpemn o0cneZioBaHHBIX OONBHBIX TeHIEPHOH OCOOCHHOCTHIO
OBbLIO HATMYME OOJIBIIETO KOJIMYECTBA JIUIL MY)KCKOro rona - 115
(53%) mpotus 102 (47%) xenmmH. CpenHuid BO3pacT OOJBHBIX,
BKJIFOYCHHBIX B PETPOCIEKTHBHOE HCCJIENIOBAaHUE, COCTaBHII
67,0+11,57 et (ot 46,0 10 87,0 sier). CaxapHbiii 1radet Bepudu-
upoBad y 68 (22,0%) nauuentos. IMT BapbsupoBail B npeznenax
ot 18,4 10 53,4 xr/M?, B cpenneM - 30,9+7,53 kr/m?. AGIOMUHAIb-
HBII TUIT OXKUPEHUS Y JKEHIMH ¢ 00beMoM Taimu Ooiee 80 cM, y
My>4HH - 6onee 94 cm Bepudunmposan y 253 (82,1%) 60nbHBIX.

T'unepronnueckast 6onesHsb | crenenu auarHoctupoBana 'y 99
(32,1%) nauwmenros, II crenenn - y 60 (19,5%), III crenenu
-y 25 (8,2%). HopMasibHOE cHCTOJIMYECKOE apTepUalIbHOE AaB-
nenue (CAJl) 3apeructpuposano y 58 (18,8%) OonbHBIX, CHU-
KEHHOE - B 66 (21,4%) cinyuasx.CepreuHas HeIOCTaTOYHOCTD [
¢dynxunonanbHoro kiacca (OK) nuarnocruposana 'y 17 (5,5%)

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

6onbHbIX, II OK -y 81 (26,3%) 6oabHoro, 111 - y 161 (52,3%)
nanuenra, IV-y 49 (15,9%). Ha kypenue yxazanu 112 (36,4%)
MAIUEeHTOB, HA TUNoAMHaMuUIO - 198 (64,3%).

ﬂ,ﬂﬂ CTAaTUCTHYCCKOI0 aHaiu3a l'lOJ'[y'-leHHl)lX pe3yHbTaTOB uc-
TOJIb30BaH MaKeT MporpamMm 0OpabOTKH JAHHBIX OOIIEro Ha3Ha-
yerus Statistica for Windows Bepcust 7.0 (Stat Soft inc., CIIIA)
u SPSS 17.0. HopmanbHOCTh pacrpeaeneHus IpoBepsuid ¢ T10-
Mouipto Tecrta Konvoropoa-CMHpPHOBA, JTOCTOBEPHOCTh pas-
munii - t-kputepust CrbroneHTa u F-xputepus Puiuepa uis
mapaMeTpUvCCKUX NaHHBIX. KOJ'[I/lLleCTBeHHbIe I10Kas3areiin, KOTO-
pble UMeJIM HOPMAaJIbHOE pacIpeiesieHue Mpe/CTaBICHbl B BUJIC
CpeIHEero+CTaHapTHOro OTKIOHEHus [ 1]. JIuckpeTHble BeTMYHHbI
MPE/ICTABNICHBI B BUJIE 4acTOT (MPOLEHT HAOMIONCHUH K 00IIeMy
qpciny 00cCienoBaHHbIX). J{yisi cpaBHEHUs AUCKPETHBIX BEJIHYNH
B HE3aBHUCHMBbIX IPYIIax HCIONb30Ba Kpurepuii y° [TupcoHa.
OweHKa prcKka HEOIaronpHUsITHOTO COOBITHS MPOBOAMIIACH C yue-
Tom abcommoTHoro (AR— absolute risk) u otHocutenpHoro (RR —
relative risk) prckoB, a Taxke oTHomeHus mancos (OR — oddsratio)
¢ pacuetoM noBepuTenbHbIx nHTepBaios (CI — confidence interval)
u xkputepus gocroBepHocTd 1o RR n OR [1]. TIpu p<0,05 pa3znu-
YU CYUTAIIM CTaTUCTUYCCKUA JOCTOBEPHBIMU.

Pe3yabTarhl U UX 00cyxKIeHHe. AHAINU3 IPUYMH JEKOMIICH-
Callud CepAeYHON HEeJOCTaTOYHOCTU B HCCIELyeMOil koropre
O0NbHBIX BbISIBWII, 4TO IpH Hanuuuu oxupenus (MMT Gonee
30 kr/m?) yacrora gexomnencanun XCH Obuta Ha 11,0% Bbiiie
(AR - 28,0% mporus 17,0%, RR -1,67 [0,82-3,37], OR - 1,93
[0,81-4,53]), omHako AOCTOBEPHBIH IMOKa3aTellb CMEPTHOCTH
npu XCH ycraHOBI€H MMEHHO MPH HAIUYUH a0OMHUHAIBHOTO
oxxupenust (AR - 30,0% nporusl1,0%, RR - 2,72 [1,25-5,93],
OR - 3,44 [1,41-8,39], p <0,05), Trabmnuua 1.

Tabnuya 1. Yacmoma remanvrocmu npu cepoeuno-coCyOUCmulx 3a001e6aAHUAX
scneocmaue dexomnencayuu XCH (5-nemuee pempocnekmuenoe naonooenue)

IMapamerep AR, % RR [95% 1] OR [95% 1]
My KYUHBL 34.0% 1,94 2,42
K 17.0% [1,28-2,94] [1,41-4,15]
CHIIMHRT 70 p<0,05 p<0,05
Bospact> 65 ner 49.0% 4,01 6,86
[2,61-6,13] [3,90-12,1]
Bospact< 65 net 12,0% p<0,05 p<0,05
Caxapsblil 1uadet BepuGuupoBay 56.0% 3,12 5,80
. [2,21-4,40] [3,25-10,3]
CaxapHblii 1nabeT He BepHUIIMPOBaH 18,0% 0<0.05 <005
UMT>30 kr/m> 28.0% 1,67 1,93
MUMT<25 kr/m? 17,0% [0.82-3,37] [0.81-4,53]
= 70 p>0,05 p>0,05
AGIOMUHAIBLHOE OXKMPEHHE 30.0% 2,72 3,44
[1,25-5,93] [1,41-8,39]
[IporopunoHanbHOE YBETUUEHUE MACCHI 11,0% <005 <005
ApTrepranbpHas TAIIEPTSH3US 11.0% 0,33 0,24
Hopmanszoe AJl 35,0% [0.21-0.53] [0.13-0.43]
P 170 p<0,05 p<0,05
Kypunsimku 32.0% 1,40 1,59
Hexypuibiyuku 23,0% [0,97-2,03] [0,94-2,67]
yp 70 p>0,05 p>0,05
CHukeHHas (hU3MYECKasi aKTHBHOCTh 29.0% 1,40 1,57
[0,92-2,14] [0,90-2,72]
AnexBatHasl (pU3MUECKAst AKTHBHOCTD 21,0% 0,05 0,05
XCH BBICOKMX (DYHKIIMOHAIBHBIX KJIACCOB 31.0% 1,90 2,30
[1,16-3,10] [1,25-4,23]
XCH Hu3kux QyHKIMOHAIBHBIX KJIACCOB 16,0% <005 p<0,05

P - 00CMOBEPHOCHIb PA3HUYbL NOKA3AMETell
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Jlorapudmuueckast kpusast pucka nexkommnercarnun XCH mpu
HAJIMYUH a0JJOMUHAIBHOTO OKUPEHHS TIPEICTaBICHA Ha puC. 1.

BepositHocTs nporpeccupoBanus 1 aexomneHcaunu XCH Ha
(oHe caxapHoro muabdera cocraBwia 56,0% npotus 18,0%, o1-
HOCHUTEJNBHBIN pucK - 3,12 [2,21-4,40], oTHOIIEHHE 11aHCOB - 5,80
[3,25-10,3], p<0,05. I'eHmepHOH OCOOCHHOCTBIO SBISUICS —OoJee
BBICOKHI PHCK CEpICUHO-COCYMCTOH CMEPTHOCTH C JICKOMIICHC AL~
eit XCH y Jm1t My>KCKOTO I1071a - YBEJIMYEHHE a0COIIOTHOIO PUCKa Ha
17,0% (RR - 1,94 [1,28-2,94], OR - 2,42 [1,41-4,15], p<0,05).

Cumulative Proportion Surviving (Kaplan-Meier)
© Complete + Censored
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Puc. 1. Kpusas Kannana-Metiepa onsa oyenxu docmogepho-
cmu 0exomnencayuu XCH npu oocupenuu (UMT>30 ke/m?) ¢

ABOOMUHATLHBIM MUNOM PACTPEOENeHUs JHCUPA

VY nun crapire 65 ner absolute risk (AR) octpoit nekomrmieHca-
i XCH cocrasun 49,0% nporus 19,0%, RR - 4,01 [2,61-6,13],
OR - 6,86 [3,90-12,1], p<0,05. Cpeau TpaauIHOHHBIX (AKTOPOB

oTMeueHa TeHaeHuus fexomrencaryu XCH npu unnexce Kypuib-
muKa 6osnee 10 mavyko-1eT ¥ py HU3KOH (PU3MIECKON aKTHUBHOCTH
(meHee 2-x pa3 B Hezento 110 30 MUHYT), OAHAKO MOJIy4YEHHbBIE 1aH-
HbIe HeocToBepHbI. [lomyueHHbIe pe3ynbTaThl Ha IpuMepe 0ob-
HbIx ¢ XCH u coxpanenHol (pakiyeli BLIOpOCa JIEBOTO KeTy104-
Ka IOATBEPIKIAt0T Iunoresy J-o0pa3Hoi CBA3H, COITIACHO KOTOPOH
camxenne CAJl wmm JIAJ] 10 HU3KMX 3HAYEHHI MOXKET yXy/IlaTh
IPOrHO3 OOJILHOTO MO CPAaBHEHHIO CO CHIDKCHHEM 10 CPEIHHX
3HadeHuil. [1o106HbIe pe3ysbTaThl MOTyYEHbI B UCCIIEI0BAHUH OIl-
tuMmanbHOM Teparuy runepronnd (HOT) y 6onbrbix A" HE3KOTO
pHCKa U ¢ MCToNIb30BaHreM 1eneBbiX 3HaueHui o CAJl u AL
Hanmyne rumepToHHYECKOM OO0e3HH HE SBISUIOCH (HaKTOpOM
nexomnencauun XCH, a Hanuuue MOHM)KEHHOTO apTepHaIbHOTO
nasneHnst (AJl) Gosee 4acTo accOLMMPOBATIOCH C CEPACYHO-COCY-
JcTol cmepTHOCTRIO U nekoMneHcarmeir XCH (AR - 11,0% mpo-
tuB 35,0%, RR - 0,33 [0,21-0,53], OR 0,24 [0,13-0,43], p<0,05).
JlaHHble TMHEHHOW 3aBUCHMOCTH JUISl CUCTOJIMYECKOTO JIABJICHUS
MPHUBE/ICHBI B TAOIHIIE 2, TS TUACTOIMICCKOrO - B Ta0muIie 3.
VYeranoBieHo, uTo HanboIee YacTo NpH yxyauenun tedennst XCH
y HALMEHTOB OTMEYAJIOCh HU3KOE CHCTOIMYECKOE apTepHalIbHOE JaB-
nenue (CAJL - meree 90 MM pT. CT.) ¢ abcomoTHBIM prckoM 82,7%. B
JanbHeeM, puck Obu1 BoicokuM nipu 11 crenenn CAJL, nomyuena
JIMHEHas SKCIIOHeHIMabHast 3aBrcuMocThb oT Cumulative odds ratio
5,813 [2,768-12,208] (p<0,05), x> o Mantenro-Xerento - 71,037.
[MTono6Hast 3aBUCHMOCTB MOJy4YeHa TAK)Ke OTHOCHUTEIIBHO IOKa3a-
Tenel nuacronueckoro AJl, ¢ HauOOIBIIMM PUCKOM JICKOMITEHCA-
i XCH npu HU3KOM IMAaCTOIMYECKOM apTepUAIbHOM JaBJICHUN
(JAJL - menee 60 MM pr. ct.), noctoBepHbiMu Cumulative odds ratio
(1,860 [1,031-3,357], p<0,05) 1 * (7,459, p=0,006), Tabnmiia 3.
Hannune XCH Bbicokux ¢yHKunMoHaNbHBIX Kiaccos (III

Tabauya 2. Coomnouenue cepoeyHo-cocyOucmas CMepmHoCu ¢ YypOGHeM CUCTHONUYECKO20 apmepuanbHo20 0asneHus

npu XpoHu1ecKoll cepOedHol HeOOCMAmMoOYHOCIU U OXHCUPEHUU

AR,% OR Cumulative odds ratio
Huszkoe 82,7 1,0
Hopmanbnoe 27,3 0,078 5813
I crerienn 5,1 0,011 [2,768-12,208]
11 crenens 5,0 0,011 p<0,05
III crenens 28,0 0,081

y*Mantens-Xenuenst — 71,037 (p<0,001)

NpU XPOHUUECKOU cepOey Ol HeOOCMAMOYHOCTNU U OHCUPEHUU

Tabnuya 3. CoomHouenue cepoeuHo-cocyoucmon CMepmHOCMU ¢ YPOGHEM OUACIOIUYECKO20 APMEPUATbHO20 OA6IeHUs.

AR, % OR Cumulative odds ratio
Huskoe 76,2 1,0
Hopwmanbnoe 28.8 0,152 1,860
I crenenn 17,9 0,082 [1,031-3,357]
11 crenenn 38,9 0,239 p<0,05
III cremens 50,0 0,375

y*Manrens-Xenuens — 7,459 (p=0,006)

Tabnuya 4. Coomnowerue cepoeuHo-cocyoucmo CMepmHOCmu
U PYHKYUOHANBHO20 KIACCA XPOHUUECKOU CePOeYHOl HeOOCMAMOYHOCIU HA (YOHE 0dCUPEeHUs

AR,% OR Cumulative odds ratio
OK 1 5,9 1,0
PRI 74 128 (4 672’?3 166]
OK 11T 27,8 4,44 p<0,05
OK IV 81,6 71,1

y*Manrens-Xenuenst — 68,194 (p<0,001)

© GMN
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Tabruya 5. Accoyuayus cepOeuno-cocyoucmoi CMEpmHOCmU ¢ Hampuemuetl
Y OONbHBIX XPOHUYECKOU CEPOCUHOU HeOOCMAMOYHOCIbIO

RR OR
o,
AR, % [95% 1] [95% 1]
Na<135 Mmmouib/a 45,0% 2,39 3,53
[1,65-3,46] [2,01-6,17]
- 0,
Na 135-155 mmoJb/a 19,0% 1 <0.05 1 <0.05
Tabnuya 6. Beposamuocms cepoeuno-cocyoucmoti cmepmuocmu y 6onvnvix ¢ XCH npu Hanuuuy cUNOHAmpuemuy U 0#CupeHus
RR OR
o,
Auarnos AR, % [95% 11 [95%11]
l'umonapuemMus ¢ OXKupeHueM 48,0 1,94 2,82
[0,71-5,34] [0,70-11,4]
T'unonapuemus 6e3 OXUpEHUSt 25,0 p>0,05 p>0,05

n IV) mocroBepHO KOppeIHpoBaio ¢ OOWIeH M CepaeIHO-CO-
CYIUCTOW CMEPTHOCTBIO (yBEIMUYCHUE aOCOIFOTHOTO PHCKA Ha
15,0%, nocToBepHbIit oTHOCUTENBbHBIHN puck - 1,90 [1,16-3,10] u
mraHcwl - 2,30 [1,25-4,23]), Tabnuia 1. JInHeliHas 3aBUCUMOCTD
B TecTe Kokpana-ApmuTapka npejcrasieHa B Tabuie 4.

AOGCOIIOTHBIH PUCK CEPEIHO-COCYANCTONH CMEPTHOCTH, PH
niepexozie ot OKII k @K IV XCH nossimmancs ¢ 5,9% no 81,6%,
OTHOCUTEIIBHBIM puck yBenunuusaics B 71,1 pasa npu ®K IV
o cpapaenuro ¢ OKII, Cumulative odds ratio - 8,96 [4,676-
17,166] (p<0,05), x> ManTens-Xenuens - 68,194 (p<0,001).

IIpoBenieH aHaMM3 KIMHIYECKHX CiTydaeB jekomieHcarmn XCH ¢
SIIM30/I0M CEePIEYHO-COCYAVCTON CMEPTHOCTH B 3aBHCHMOCTH OT CO-
JIeprKaHVs HaTpYs B T1a3Me KpoBH. C 9TOH 1eibio OONBHBIE pasyiere-
HBI Ha JiBa KJIacTepa - C MOHIDKEHHBIM YPOBHEM Harpust (MeHee 135
MMOJTB/TT) ¥ HOpMAJTGHBIM YpoBHeM Harpwst (135-155 mmors/im). Coot-
HOIIICHNE PHCKA CEPAEIHO-COCYUCTON CMEPTHOCTH C COIepykaHNeM
HaTpHsI B IUTa3Me KPOBH NPEZICTABIICHO B TaOIHIIE 5.

Puck cepnedno-cocymucroii cmeptHoctH ipu XCH (absolute
risk) ¢ ypoBHeM HaTtpus MeHee 135 mmons/n cocraBmi 45,0%
npotuB 19,0% y nanueHToB ¢ ypoBHEM HATpHs B ILIa3Me KPOBH
135-155 mMMounb/m, oTHOCUTENBHBIN pHcK (relative risk) cocra-
B 2,39 [1,65-3,46] (p<0,05), orHOomenue mancoB (odds ratio)
-3,53[2,01-6,17] (p<0,05).

C nernpro OIEHKH OPOTOBOH KOHIIEHTPAILH YPOBHS HATPHS
JUTSL TIPOTHO3A CEePJIEYHO-COCYANCTON CMEPTHOCTH B Pe3yIbTare
nexomreHcarmn XCH wcnons3oBana mpomnexypa MOCTPOSHUS
ROC-kpuBBIX - Tpadyika 3aBUCHMOCTH UyBCTBUTEIHEHOCTH OT
3Ha4eHus (1 - cenuUIHOCTS), pHC. 2.

ROC CURVE

Sensitivity %
100

E|||||||||||||||||||||
] 20 40 g0 a0 100

False positive rate %

Puc.2. ROC-kpusas 013 oyeHKu 803MONCHOCTIU UCNONb306A-
Husi yposHsi Na+ 0711 npoeHo3upo8anus cepoeuHo-cocyoucmorl
cmepmuocmu 6 pezynvmame dexkomnencayuu XCH

npumeuanue: no ocu (Y) opounam — uyecmeumenbHoCny me-
cma u 8eposmMHOCHb CepOeUHO-COCYOUCMOU 1eMATbHOCIU NPU
pasuwix yposusx Na+ (95-155 mm); no ocu abeyucce (X) — kame-
eopuu yposreii Na+ (0-20 — 155-145 mmonv/n; 20-40 — 145-135
mmonw/n; 40-60 — 135-125 mmonw/n; 60-80 — 125-115 mmonw/n,
80-100 — menee 115 mmonv/n)

Ipu noacuere AUC nomyden pesynsrar 70,3%+6,87% (61,2% -
84,7%) (p<0,05 mpu cpaBHeHnu ¢ mokazareneM 50%), puc. 2.

«Touko#l oTceueHus» A MPOrHO3UPOBAHUS CEPACUHO-CO-
CYAMCTOH CMEPTHOCTH B pesyinbrare aexomneHcarmun XCH
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ompezesIeHoO coxep:kaHue ypoBHs Nat+ B mpexpenax 115,0-
125,0 mMoub/m.

[Ipoanann3npoBaHO 3HAYCHUE «COBOKYITHOTO» PHCKA MPH TH-
TIOHATPUEMHUH ¥ OXXHPEHHHU. UNCIIO0 ManneHToB ¢ TUIIOHATpHE-
MHEH, BKIIOYEHHBIX B PETPOCIEKTHBHOE HCCIIeJOBaHNE, COCTa-
BIIIO 78, M3 HUX OKHPEHHUE BepU(PUIIMPOBAHO y 66 MAlleHTOB.
KommuaecTBo neTanbHBIX ciaydaeB y OOJNBHBIX C THIIOHATpHeE-
MUe# coctaBmiio 35, U3 HUX Ha (QoHe okupeHus - 32. OxHAKO
aOCOJTIOTHBII PHCK CepACUHO-COCYUCTOH CMEPTHOCTH IIPH CO-
YeTaHUM I'MIIOHATPUEMUU U OXKHMpEeHUs moBslmaicsa Ha 23,0%,
MOKAa3aTelll OTHOCHTEIBHOTO pHCKAa W OTHOLICHWS IIAHCOB
obun HeoctoBepHbIMU (RR - 1,94 [0,71-5,34], OR - 2,82[0,70-
11,4], p>0,05), Tabnuma 6.

CremyromuM 1maroM ObUT aHaIH3 JTAOOPAaTOPHBIX ITOKa3aTe-
neit y 6onpHbeIx XCH n ompeneneHne ux 3Ha4eHUS IJISL TIPO-
IPECCUPOBAHUS U JICKOMIIEHCAIN 3aboseBaHus. M3ydeHs! Ta-
KHe HeTpaJUIHOHHEIE (h)aKTOPHI pHCKa, KaK KJIETOUHBIH COCTaB
KpOBH, YPOBEHb T'eMOIIOOMHA M TeMaToKpuTa (Tadnuna 7).

V nanuenrtos ¢ Tsxenodl nexommnencanueidn XCH, xoropsie
HaXOJIWJINCH B OTACICHUH peaHHNMalluy 1 HHTCHCHBHOI Teparuu
YCTaHOBJIEHBI JJOCTOBEPHO O0JIee HU3KUIT ypOBEHb reMOINIOOHHA
(p<0,05), remarokpura (p<0,05) n Gonee BEICOKHE MOKa3aTeIN
ckopocTH oceganus spurpouutos (COD, p<0,05) n odmmero co-
neprkanust seiikornuros (p<0,05), Tabmuma 7.

C y4eToM ypoBHS TeMOITIOOMHA TTAaI[HeHTHI pa3/iesieHbl Ha 2
KJIacTepa: B IEPBOM yPOBEHb F'eMOII00nHa cocTaBmil MeHee 120
r/11 BO BTOpoM - Oonee 120 1/71. AOCONIOTHBIN PUCK Tporpec-
CHPOBAHUS CEpACYHOH HEIOCTaTOYHOCTH IPH HU3KOM yPOBHE
remonitobonHa cocrami 48,0% mporus 16,0% G0IBHEIX ¢ HOp-
MaJIbHBIM yPOBHEM I'€MOITIOOMHA, OTHOCUTENBHBIH pHCK - 2,96
[2,04-4,29], orHomenue mancos - 4,77 [2,78-8,19], p<0,05, Ta-
Omma 8.

Crnenyromieit 3aa4eii ucclieI0BaHus ObLIO YCTAHOBUTH CO-
OTHOIICHNE CHIKEHUSI CKOPOCTH KIIyOOUKOBOH (hHIBTpamuu
C BEPOSITHOCTBIO JeTaabHOTro mcxozna y 6ompHbIX ¢ XCH, a
TakKe (PaKTOPBI, COUCTAIOIINECS C PHCKOM CHMIKEGHHUS CKO-
poctn xiry6oukoBoi ¢uiaprpannu (CK®) y GompHBIX Xpo-
HUYECKOH cepiedHoil HemocraTtouHOCThi0. C 2TOH 1enbro
npoBogmiaack onenka CK® mo dopmyne Koxpodra-Tonra.
CHIKEHHOH (QYHKIMEH MMOYeK CUMTANIN CIydal C IoKazaTe-
aem CK® menee 60 mu/MuH/M2.

Co cKOpOCTBIO KITy004KOBO# (rutbTpanin MeHee 60 Mi1/MuH/M>
BBIABIICHO 84 OONbHBIX. C LETBI0 MCCICIOBAHUS JTOCTOBEPHOCTH
nexomrieHcanny XCH npoBeneH anamus 3aBUCHMOCTH JTAHHOTO
COOBITHSI OT CHIDKCHHS CKOPOCTH KITyOOUKOBOH (DMIIBTpAINM.
Puck acconnanuu cepaedHo-COCYIUCTOH CMEPTHOCTU CO CHHU-
s)xenreM CK® cocrasui - 54,0%, oTHOCHTENBHBIN puck - 3,33
[2,33-4,78] (p<0,05), orHOmeHue mancoB - 6,03 [3,45-10,5]
(p<0,05), Tabmuma 9.
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Tabnuya 7. Ilokazamenu 2emocpammol u 8epOIMHOCHb CePOeUHO-COCYOUCTOU CMEPMHOCMU
6credcmaue npozpeccuposanust cepoeunou Hedocmamounocmu y 6ononvix XCH

Komnencupoannoe teuenue XCH Jexomnencanus XCH
DaKTOp BIHSAHUA _ _ P
n=227 n=81

Opurponutsl (M+SD) 4,34+0,54 4,204+0,34 >0,05
I'emorno6un (M+SD) 132,5+12,8 124,6+8,91 <0,05
I'emaTtokpuT 0,51+0,09 0,46+0,08 <0,05
COD (M£SD) 10,8+5,88 14,1+7,83 <0,05
Jleiikoutel (M+SD) 6,90+1,59 8,10£1,65 <0,05

Tabnuya 8. Beposmuocms cepOedHo-coCcyoucmori CMEpmMHOCIU 8C1e0CHI8Ie NPOSPeCCUPOBAHUs CePOeYHO HeOOCMAMOYHOCU
y bonvrbix XCH 6 3a8ucumocmu om cooepucanus 2emo2noouna

RR OR
o,
AR, % [95% 1] [95% 1]
I'emorsno6un < 120 r/a 48,0% 2,96 4,77
) [2,04-4,29] [2,78-8,19]
I'emornooun >120 r/a 16,0% p<0,05 p<0,05

Tabnuya 9. Beposmuocms accoyuayuu cepoeuHo-cocyouUcmor CMepmHocmu
6 pesynomame dexomnencayuu XCH co crudicenuem ckopocmu Kayooukosoul ghurbmpayuu

RR OR
0,
Juarno3 AR, % [95% 11 [95% 1]
CK® <60 mur/xB/M? 54,0 3,33 6,03
[2,33-4,78] [3,45-10,5]
CK® > 60 mur/xB/Mm? 16,0 p<0,05 p<0,05
Tabnuya 10. Coomnouienue pazeumus KapOUOPEeHAIbHO20 CUHOPOMA € KIUHUHECKUMU PaKmopamu
DaxTOp BIAUSHUS CK® > 60 mu1/xB/m? CK® <60 ma/xB/m? p
Bospact (M£SD) 55,246,6 59,145,1 <0,05
NMT(M+SD) 28,6+5,5 32,9452 <0,05
Tabnuya 11. Coomnowenue pazeumus KapOUopeHaIbHo20 CUHOPOMA € NOKA3AMENAMU 2eMOSPAMMbL
DaKTop BIUSHUS CK® > 60 mu1/xB/m? CK® <60 mu1/xB/m> p
Oputpouutsl (M+SD) 4,25+1,41 4.21£1,27 >0,05
I'emorno6un (M£SD) 131,4+9,81 121,7+8,79 <0,05
I'emMarokpuT 0,49+0,09 0,47+0,08 <0,05
COD (M£SD) 12,7+4,14 13,1£5,18 >0,05
Jleiikormtel (M£SD) 6,78+3,94 6,56+4,14 >0,05
Tabnuya 12. Bepoamnocme accoyuayuu chusxcennoti CK® u yposnsa sunonampuemuu npu XCH
RR OR
0,
Juarno3 AR, % [95% 11 [95% 11
CK® <60 mi/xB/M? 36,0 1,47 1,74
[1,01-2,14] [1,0-3,02]
CK® > 60 mu/xB/m? 24,0 p<0,05 p<0,05

Takum ob6paszom, cHkenne CK® sBisieTcsi TOCTOBEPHBIM U
HE3aBUCHMBIM (paKTOpPOM pricka mporpeccupoBanns XCH.

Cpenu KIMHHYECKHUX TOKa3aTeell JOCTOBepHAast aCCOIHAIUS
o camxkeHuro CK® mnonydyena y GONBHBIX CTapIero Bo3pacTta
U C MOBBIIIEHHBIM WHACKCOM MacChl Tella: B Bo3pacte 55,2+6,6
sner - CK® coxpansiercs, a B 59,1+5,1 ner - moHwmxkaercs,
p<0,05. B 3aBucMMOCTH OT MHJIEKCa MacChl Teua - npu 28,6+5,5
kr/M> CK® coxpansercsi, a npu 32,9+5,2 Kr/M> HOHHKAETCH,
p<0,05, (Tabauma 10).

© GMN

Uro kacaercst 1a00paTOpHBIX MOKa3aTelsei, Ha PUCK CHIDKe-
HHS YPOBHS KIIyO0o4uKkoBoi (unbrpanyn y 6onbHbeix XCH Biu-
seT ypoBeHb remornoduna (p<0,05) u remarokputa (p<0,05),
tabnuua 11.

[Ipu camxennn CK® ycraHOBiIEeHa BbICOKAs 4acTOTa BCTpPe-
4aeMOCTH OOJNBHBIX C TMITOHATpHEeMuei, Tabnuma 12. Kak cie-
JyeT U3 JAHHBIX TaOJUIBI, YaCTOTAa aCCOLMALMK TUIIOHATpHe-
mun 1 CK® <60 mu/xs/mM? cocrasisier 36,0% mporus 24,0%
¢ HopManbHOU CK®.OTHOCUTEnbHBIN puck - 1,47 [1,01-2,14]
(p<0,05), mancer - 1,74 [1,0-3,02] (p<0,05).
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Tabauya 13. Beposmuocmos nosmoprotii cocnumanuszayuu 6onvhvix XCH 6 3asucumocmu om 6o3pacma, unoexca Maccul meid,
DYHKYUOHANLHO20 KILACCA, YPOBHS 2eMO2TI0OUHA U 2UNOHAMPUEMUU

RR OR
o,
AR, % [95%A1] [95% 1]
Bo3spacr >65,0 77,0 1,17 1,76
[1,02-1,35] [1,04-2,99]
Bospacr <65,0 66,0 p<0,05 p<0,05
NMT>30 xr/m? 71,0 1,50 2,75
[1,08-2,08] [1,42-5,33]
NUMT<30 kr/m? 48,0 p<0,05 p<0,05
I-IV ®K XCH 87,0 1,46 4,45
[1,27-1,67] [2,33-8,49]
I-IT ®K XCH 60,0 p<0,05 p<0,05
Temoro6un < 120 r/x 79,0 1,24 2,12
[1,07-1,44] [1,21-3,71]
T'emorno6un > 120 r/n 63,0 p<0,05 p<0,05
Harpwuii mma3msl < 135 MMoms/n 79,0 1,24 2,15
[1,06-1,44] [1,16-3,96]
Harpwuii mmazmsr 135-155 mmons/n 64,0 p<0,05 p<0,05
Tabnuya 14. Bepossimnocms nosmopnoil 2ochumanuzayuu 60nvuuix ¢ XCH npu Haauuuu cUnoHampuemuu u 0J4CupeHs
RR OR
o,
Jlnaruos AR, % [95%11] [95% 11
TunoHapuemMus ¢ O)KUPEHUEM 88,0 2,64 14,50
[1,18-5,90] [3,54-59,5]
T'unonapuemus 6e3 oxXUpeHUs 33,0 p<0,05 p<0,05

@DaxTopbl, SABISIOMNECS NMPHYNHON ITOBTOPHON TOCHHTAIIHM3A-
u (210 cayuaes, 68,2%) B cBsi3u ¢ yxymmenuem tedenunss XCH
npezcraBieHs! B Tabmuue 13. daxropamu, OnpeneNsromuMi He-
00XOIMMOCTb TOBTOPHOM T'OCIHUTAIN3ALMHY, SIBIISIOTCS: BO3PACT
OOJNBHBIX cTapiie 65 jer (aOCONIOTHBIM PHCK BO3pacTaeT Ha
11,0%, RR - 1,17 [1,02-1,35]; OR 1,76 [1,04-2,99]), unnexc Macchbl
tena 6onee 30 kr/m? (AR 71,0% nporus 48,0%, RR - 1,50 [1,08-
2,08], OR - 2,75 [1,42-5,33]), IIl u IV ¢yHKIMOHATEHEIE KIIACCHI
XCH (abcomotHbli puck Bozpactaet Ha 27,0%, nocroBepusie RR
n OR), yposens remoroonna menee 120 r/i (AR - 79,0% nporus
63,0%, RR - 1,24 [1,07-1,44], OR - 2,12 [1,21-3,71]), runonarpu-
emust (abcomoTHBINA prck Bo3pactaer Ha 15,0%, RR - 1,24 [1,06-
1,44], OR - 2,15 [1,16-3,96]), Tabnuua 13.

Pe3yrnbrarsl aHaNM3a COYETAaHHOTO BO3ACHCTBIS IBYX (pakTopoB
PHCKA - THIIOHATPUEMHH U O)KUPEHNSI Ha BEPOSITHOCTh ITOBTOPHOIT
rocriranu3anun 6opHeIX XCH npuBesieHb! B Tabmuie 14.

KonmuecTBo G0JIBHBIX € THIIOHATPUEMHEH, KOTOPBIE OBLIN MO-
BTOPHO TOCIUTAIM3UPOBAHbl B TCUCHUE I'0Jja COCTABUIO 62, U3
HUX C OKMpEHUEM 58 MalleHTOB.

Jloka3aHo JOCTOBEpHOE BIMSHNE KOMOMHAIIMU TaKuX (aKTo-
POB Kak THIIOHATPHEMHSI Y O’KMPEHHE Ha YacTOTy ITOBTOPHOIT
rocimramm3anuy npy XCH co 3HauMTENBHBIM MOBBIIICHUEM
abcomotHoro pucka (c 33,0 no 88,0%) n 1ocTOBEepHBIMH ITOKa-
3arenmsimu RR (2,64 [1,18-5,90]) u OR (14,50 [3,54-59,5]).

JlaHHBIE IPOBEICHHOIO HCCICA0BAHUSI COBIANAOT C TAKOBBIMHU
DpeMUHIeMCKOI0 UCCIIEIOBAHMSA, B KOTOPOM YKa3bIBaeTCs, YTO
puck pazsutust XCH nanpsmyto 3aBucut ot UIMT kak y My»uuH,
TaK U y sxeHiwH [3]. B npyrux paborax [9] Takke oTMedeHO, 4TO
TIPH OXKUPEHUY TIPOUCXOIAT META00INIECKHE, IUCTOPMOHAIIBHEIE,
reMOJMHAMMYECKHE U3MCHEHUS] B OPraHu3Me, BIMAIOIIME Ha Cep-
JICYHYIO MBIIIITY, BEI3BIBASI €€ CTPYKTYPHBIC M (DyHKIIOHAIBHBIC
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nm3MeHenwst. B. Iglesias et al. [18] yrBepknator, 4to MMEHHO a0-
JIOMUHAJIBHBI TUI OKUPCHUS SIBIISCTCS CYIIECTBEHHBIM IIPEIU-
KTOPOM KapAHOBACKYJSIPHBIX COOBITHI. JIaHHOE TTONIOKEeHHe TOJI-
TBEPKJICHO TAKKE pe3yJibTaTaMK HaIlleTO UCCICI0BaHUsL.

CornacHo nanubiM Hanmonansaoro perucrpa CIIA u ananu-
3a pe3ynbraroB uccienoBanus 109 000 nanueHToB ycTaHoBIIe-
HO BiusHUe IMT Ha ypoBeHb CMEPTHOCTH IIPU OCTPOH HeJo-
CTaTOYHOCTH KpoBooOparenus [10].

B neifcTByromux peKkoMeHAAUMsIX, KaK U B HallleM HCCIIe-
JIOBaHMH, IpEJUIaraeTcst pacCMaTrpuBaTh MAllUEHTOB C HIIOHA-
TpueMuel Kak OTJelbHYyI0 rpymiry. OTMedeHo, 9To 3T0 00cTo-
ATEJICTBO BHOCUT CYLIECTBCHHbBIC OIPAaHUYCHUS] U KOPPEKTUBBI
JULSL ONTUMAJIBHOIO MCIIOIb30BaHus pekoMeHaauii EBponeiickoro
obmectsa kapauonoros 2016 npu sedennn XCH, Brimowast mpu-
MEHEHHE JIyPETUKOB U OJIOKaTOPOB PeHHH-aHTHOTEH3MHa [22].

Wald R. et al. [27] B GONBIIOM KOTOPTHOM HCCIIEIOBAHUH pac-
CMaTPHBAIOT JIOTOCITUTAIBHBII U TOCIIUTAIBHBII THITBI TUITOHATPH-
eMHH KakK (paKTOpbl YBEJIMUICHUs CEPIeUHO-COCYIUCTON CMEPTHO-
CTU. AHAJIOTMYHBIC JAHHbIC II0yUYEHBI U B HAILIEM UCCIICIOBAaHUH.

BeiBonpl. Takum 00pa3oMm, B CTaTbe MpPOAHAIH3UPOBAHEI
MIPEIUKTOPbI BOSHUKHOBEHUS CEPACUHO-COCYIUCTBIX OCIIOAKHE-
HUH y OOJIBHBIX CEP/ICYHON HETOCTATOYHOCTHIO C COXPAHEHHOM
(dpakuueil BHIOpoOca JICBOTO JKEITyHO4Ka, ONpe/esieHa MPOrHO-
cTUYeCKas POJIb TUIIOHATPUEMUH.

1. Ycranosneno, uro npu Hanmuun oxupenus (MUMT Go-
nee 30 kr/m?) wacrora gexomrencanuun XCH Boime va 11,0%
(p<0,05), omHAKO JOCTOBEPHBI MOKa3aTelb CMEPTHOCTU TPH
XCH ycraHOBIICH NPy HAINYUK a0IOMHHAILHOTO OXXHPEHHSI.

2. BbISBICH JOCTOBEpPHBII NPUPOCT MNPOrPECCUPOBAHUSL U
nexomnencanuun XCH Ha done caxapHoro nuabera Ha 28,0%
(p<0,05), reHaepHON OCOOCHHOCTBHIO 3a0O0JICBAHUS SIBISCTCS
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GoJiee BHICOKHMH PHCK CePCYHO-COCYAUCTON CMEPTHOCTH Y JIHI
MY’KCKOTo Ioj1a ¢ yBeauueHueM Ha 17,0% (p<0,05).

3. YeraHoBiieHO, 4TO HauboJiee 4acTo IpH JICKOMIICHCAIUU
XCH y nauuenToB Bepudumupyercs: camwkennoe CAJl (me-
Hee 90 MM PT. CT.) ¢ abconmoTHBIM pruckoM 82,7%. TTogobHast
3aBHCHMOCTb MOJYy4YeHa TaK)K€ OTHOCHTEJIBHO IOKa3aTesei
nuactonuueckoro AJl, ¢ Haubonbimum prckom tpu JAJ] me-
Hee 60 MM PT.CT.

4. loxazano, uto Hannune XCH BbICOKHX (DYHKIIMOHATBHBIX
kiaccoB (111 u IV) nocToBepHo Koppenupyer ¢ 001eH u cepaey-
HO-COCYIIMCTOI CMEPTHOCTBIO, aOCOIIIOTHBIH PUCK MPH IEPexo-
ne ot OK II k DK IV Bo3pacraer B npenenax ot 5,9% a0 81,6%,
OTHOCUTENbHBIN puck yBennuuBaercs B 71,1 paza npu @K IV B
cpaBuernu ¢ OK 11, Cumulative odds ratio - 8,96 [4,676-17,166]
(p <0,05), > Manrensi-Xenuens - 68,194 (p<0,001).

5. YcTaHOBIIEH 1OCTOBEPHO Oo0Jiee BBICOKUH PUCK CEpIEUHO-
cocyauctoil cmeprHoct npu XCH ¢ ypoBHeM HaTpusi MeHee
135 mMomb/11, abCoMOTHBIN puck Bo3pactaet ¢ 19,0 1o 45,0%,
«TOUKOH OTCEUeHHs» OIpeielieHo cofepkanue Na+ B rpezenax
115,0-125,0 mmoub/i.

6. ComtacHO JaHHBIM aHAJIM3a «COYETAaHHOTO» PUCKA C TUIIO-
HaTpUeMHeH U O)KUPEHUEM CepJedHO-COCYIUCTasi CMEPTHOCTh
noBbicHIach Ha 23,0%.

7. AGCONIOTHBII PUCK MPOIPECCUPOBAHUSI CEPICUHON HEIOCTa-
TOYHOCTHU TpHU YpoBHe remonioduna 1o 120 r/n cocrasui 48,0%
npotuB 16,0% GOIBHBIX C HOPMAIBHBIM YPOBHEM I'eMOITIOOHHA.

8. Puck acconmaryu cepleqyHo-COCyUCTONH CMEPTHOCTH CO
cumxenneM CK® cocrasuit 54,0%, OTHOCHTEIBHBIH pUCK - 3,33
[2,33-4,78] (p<0,05), otHOmIEeHHe mwaHcoB - 6,03 [3,45-10,5]
(p<0,05).

9. YcraHosieHa 3aBUCUMOCTb Noka3zareseit CK® ot Bo3pacta
6onbHBIX (p<0,05) n nHAeKca maccs! Tena (p<0,05). [unonarpu-
emust KoppeaupyeT co cHikeHHOW CK® - abcomroTHBIN pUCK
coctaBui 36,0% npotus 24,0% ¢ HopmasibHoit CKD (p<0,05).

10. dakTopamu, ONPEACIAIOIUMH HEOOXOMUMOCTh II0-
BTOPHOM TOCIMTAIU3AIMH, SBIISTIOTCS: BO3pACT crapiie 65 et
(p<0,05), unpmekc mMaccol Tena 6onee 30 kr/m? (p<0,05), [T u IV
¢yukunonaibhbie kiaacesl XCH (p<0,05), ypoBeHb reMorioou-
Ha Menee 120 r/n (p<0,05), nanuuue runonarpuemu (p<0,05).
Jloka3aHo 10CTOBEPHOE BIHMSHHE KOMOWHAIIMU THITOHATPUEMHUH
U OKUPEHMS Ha 4aCTOTy HOBTOPHOH rocnuranuianuu npu XCH
C TOBBIIICHUEM a0COIOTHOTO prcka Ha 55,0%, 10CTOBEPHBIMU
nokazaressimu RR 1 OR (p<0,05).

11. V nauuenroB ¢ XCH u coxpaneHHo#l (pakuueii 1eBoro
)Kenyjloql(a H606XOHI/IMO IMPOBOAUTH OLCHKY CTCHEHHW MOHHBIX
HapyLeHuii, a yposenb Harpust 115,0-125,0 MMonb/n nomken
YUHUTBIBAThCS KaK JIOMOJHUTEIBHBIN HEONaronpusTHhINA (hakTop
KapIMOBACKYJISIPHOTO PHCKA.
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SUMMARY

THE PROGNOSTIC VALUE OF OBESITY AND HYPO-
NATERMIA IN PROGRESSING OF CHRONIC HEART
FAILER: CARDIOVASCULAR MORTALITY AND CAR-
DIORENAL SYNDROME

Lazidi E., Rudyk I.

Government Institution L.T. Malaya Therapy National Institute
of the National Academy of Medical Sciences of Ukraine”. De-
partment of Clinical Pharmacology and Pharmacogenetics of
Non-Communicable Diseases, Kharkiv, Ukraine

Aim - to study the predictors of cardiovascular events in pa-
tients with chronic heart failure (CHF) with preserved left ven-
tricular ejection fraction role of traditional and non-traditional
risk factors, to analyze the prognostic role of hyponatremia.

Analysis of the clinical features of CHF was provided by retro-
spective research of medical cards in 308 patients, with endpoint
verification during long-term period from 2010 to 2015. Among the
examined patients 81 addmitted to the intensive care unit.

The study showed that in obesity patients with body mass index
(BMI) more than 30 kg/m2, the incidence of CHF decompensation
was higher (p<0,05), but a significant mortality in CHF is only pos-
sible with abdominal obesity. It was proved the significant increase
of CHF decompensation at patients with diabetes mellitus (p<0,05),
the gender specificity of the disease was the higher risk of cardio-
vascular mortality in males (p<0,05).It was found that the most
often in patients with CHF decompensation was reduced systolic
pressure with an absolute risk of 82,7%.

It was established a significantly higher risk of cardiovascular
mortality in CHF with a sodium level less than 135 mmol/l, an
increase from 19,0 to 45,0%, the “cut-off point” was established
at the Na+ level between 115.0-125.0 mmol/l. After analyzing
of the “combined” risk with hyponatremia and obesity, cardio-
vascular mortality increased to 23,0%.In the group with severe
decompensation of CHF, it was set the lower hemoglobin level
(p<0,05), lower hematocrit (p<0,05), higher ESR (p<0,05) and
total leukocyte count(p<0,05).Absolute risk of cardiovascular
mortality with hemoglobin level before 120 g/l was 48,0% vs.
16,0% of patients with normal hemoglobin level.

Significant factors, combined with frequent hospitaliza-
tion were age over 65 years (p<0,05), body mass index more
than 30 kg/m2 (p<0,05), III and IV functional classes of CHF
(p<0,05),hemoglobin level less than 120 g/l (p<0,05), hypona-
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tremia (p<0,05).It was set the reliable influence of combined
hyponatremia and obesity on the frequency of hospitalizations
in CHF patients with an increase of absolute risk with 55,0%,
reliable RR and OR (p<0,05).

Keywords:chronic heart failure, obesity, hyponatremia, prog-
nosis.

PE3IOME

INPOTHOCTHYECKOE 3HAYEHHUE OXUPEHUS U
I'NIIOHATPUEMUU B INPOI'PECCUPOBAHUUN XPO-
HUYECKON CEPIEYHON HEJOCTATOYHOCTH:
CEPAEYHO-COCYIUCTASA CMEPTHOCTDB U KAPIUO-
PEHAJIbHBI CHUHIPOM

Jlazuan E.JL., Pyneik FO.C.

Tocyoapcmeennoe yuepescoenue «Hayuonanonvlii uncmumym
mepanuu um. JI.T. Manoii Hayuonanwnotl akademuu meouyun-
CKUX Hayk Yxpaumoly, omoen Kiunuveckou gapmakonouu u
Gapmarocenemuru Heungpexyuonnvix 3aboneéanuil, Xapvros,
Yrpauna

Llenbio wMcciieOBaHUs SBHJIOCH OIPE/CNICHUE HPEIUKTOPOB
BO3HMKHOBEHUS CEPAEUHO-COCYIUCTBIX OCIOKHEHUH y O0JIb-
HBIX CEP/ICUHON HETOCTATOUHOCTHIO C COXPAHEHHOH (pakueii
BBIOpOCA JIEBOTO JKENYJ0UKa HPH HAJMYUU OOLICTIPUHATBHIX U
HETPaJUIMOHHBIX (DAKTOPOB PUCKA U MPOTHOCTHYECKON POJIH
TUIIOHATPUECMUU.

AHanu3 JaHHBIX KIMHHUYECKOTO TEUEHHS] XPOHUYECKOH cep-
neunoit HenocrarouHocTy (XCH) npoBoauiics myTemM n3ydeHus
KapT CTalHOHAPHBIX OOJIBHBIX U BBIIUCHBIX SMHMKPH30B y 308
MAIUEHTOB, ¢ BepH(UKAIMEeH KOHCUHBIX TOYCK B OTAAICHHOM
nepuoze ¢ 2010 mo 2015 rr. Cpenu 06caeI0BaHHBIX OOTBHBIX
81 ObuI mepeBe/ieH B OT/ACICHUE PeaHUMAlM ¥ MHTCHCHUBHON
Tepanuu.

BbisiBnieno, uto nipu Hammunn oxupenns (MMT Gosee 30 kr/m?)
yacrora nexkomnencannn XCH Obuta Ha 11,0% Boie (p<0,05),
OJIHAKO JJOCTOBEpHBII noka3zarens cmepTHocTu npu XCH ycra-
HOBJICH TOJIBKO IIPU HAJIMYUH a6)10MI/IHa.]'l]>HOFO OXXHUPCHUA. Brl-
SIBJICH JJOCTOBEPHBII NPUPOCT NPOrPECCUPOBAHUS U IEKOMIICH-
carmu XCH na done caxaproro auadera (p<0,05), renaepHoit
0COOCHHOCTBIO 3a00JIeBaHMUs BUIICS 00JICe BRICOKHIA PUCK Cep-
JIEYHO-COCYAMCTOIN CMEPTHOCTH Y JIUL MyXkcKoro roia (p<0,05).
VYeranosieHo, uTo Hanbosee yacto npu gexomnercauu XCH y
HalUEeHTOB BEPUPUIMPYETCS CHIKEHHOE CHCTOIMYECKOE J1aB-
JIeHHEe ¢ aOCOIIOTHBIM pUcKoM 82,7%.

YcTaHOBIIEH JOCTOBEPHO 00JIee BHICOKHH PUCK CEpIeYHO-CO-
cynucroit cmeptHocT ripu XCH npu ypoBHe Hatpus MeHee 135
MMOJIb/1. «Touka OTceueHus» yCTaHOBJIEHA IPH COACPIKAHUH
Na+ B npenenax 115,0-125,0 MMob/71. AHAIH3 «COUCTAHHOTOY
pHCKa TUIIOHATPUEMUH U OXKUPEHHS [T0Ka3aJl, 4TO CepIeYHO-CO-
cyaucTas CMepTHOCTh IHoBblIaeTcs Ha 23,0%. B rpynne nauun-
eHTOB ¢ Tspkenoil nexommnencanueir XCH ycranoBnens! Gomnee
HU3KHI ypoBeHb remoroduna (p<0,05), remarokpura (p<0,05)
u 6osee Boicokue mokazarenu COD (p<0,05) u obiero comep-
skaHus JerkonuToB (p<0,05). AGCOMIOTHBINA PUCK TPOrPECCUPO-
BaHUsI CEPCYHON HEJOCTATOYHOCTH IIPH YPOBHE IeMOIIOOnHa
mewnbiiie 120 r/n coctaBun 48,0% npotus 16,0% y 60IBHBIX C
HOPMaJIbHBIM YPOBHEM I'eMOII00nHa.

JlocToBepHBIMHU  (haKTOpaMH, OIPEACISIONIMMU HEOOXOU-
MOCTb [TOBTOPHOM IOCITUTAIN3ALNH, SBIISTIOTCS: BO3PACT CTapIIe
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65 niet (p<0,05), unaexc maccol Tesa 6osee 30 kr/m? (p<0,05),
I u IV pyukumonansubie kiaacesl XCH (p<0,05), ypoBens re-
mMoriobuna menee 120 r/mn (p<0,05), HamM4YMe TUIIOHATPUEMHUH
(p<0,05). [Ioxa3aHo TOCTOBEPHOE BIMSIHUE KOMOWHAIMH THUIIO-
HaTpueMun U OXXUPCHHUSA Ha '-laCTOTy HOBTOpHOﬁ rocrurajau3a-
un ipu XCH ¢ noBeiieHnem abcomoTHOTO prcka Ha 55,0%,
JOCTOBECPHBIMU IMOKA3aTCJIAMU OTHOCUTEIIBHOI'O pUCKa U OTHO-
mieHus mancos (p<0,05).
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ONTUMM3BALIUS JUATHOCTUKHU CUHIPOMA JIETOYHOM TMIEPTEH3UU Y BOJIbHBIX
XPOHUYECKHNUM OBCTPYKTUBHBIM 3ABOJIEBAHUEM JIETKHUX
B COYETAHUU C HIIEMUYECKOM BOJIE3HBIO CEPIILIA

"Kosecuukona E.H., 'Kpaxmanosa E.O., “Tpyraes C.U.

Tocyoapcmeennoe yuepesicoenue «Hayuonanonoiii uncmumym mepanuu um. JI.T. Manoit HAMH Yxpaunoi», Xapokos;
?XapoKosckuil Hayuonanibublil papmayesmudeckuil ynueepcumem, Ykpauna

OpHOH U3 3HAUMMBIX TIPOOIEM KIMHIYIECKOH MEINIUHBI SBIIS-
eTCsl ONTHMU3AIMS paHHEH THMarHOCTUKH KOMOPOHMIHOHM IMarolo-
rHU. AKTYaTbHOCTB POOIEMBbI 0COOCHHO BBICOKA, KOTZIa B KOMOH-
HALlMK TATOJIOTHH 00a 3a00NeBaHU XapaKTePU3YIOTCs IIUPOKOI
PacIIpOCTPAaHEHHOCTHIO M HEOMArONpUATHBIM IIPOTHO30M.

Ilokazarenu XpoOHHYECKOTO OOCTPYKTUBHOTO 3a00JI€BAHUS JIET-
kux (XO3JI) nponomkaroT HEYKIOHHO PacTH, a MPOJOJDKUTENb-
HOCTh XM3HHU 9THX TAIMEHTOB YKOPAdMBAETCS, B CpPeIHEM, Ha 8
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net [11], Torga kak B mOCIeaHee BpeMsl MPOMCXOOUT CHIDKCHHE
YPOBHS JIETAIBHOCTHU OT MH(apKTa MHOKapAa, TyOepKye3a, OHKO-
noruyeckux 3abonesanui [13,15]. CommacHO JaHHBIM HEKOTOPBIX
aBTopos [2,8,10], XO3JI yamie coueTaeTcs ¢ HIIEMAYECKOI O0me3-
Hbt0 ceprna (MBC), kotopas BeTpedaeTcsi IPaKTHIECKH y KaKI0ro
Broporo 6ompHOro XO3JI. M3BecTHO, YTO OCHOBHOM MPUYMHOMN
cMmepTHOCTH O0MBHBIX XO3JI SBIAIOTCS CEpIEYHO-COCYAUCTHIE
karactpodsr [1,5,16,20]. Yeranosneno, uto Hamnune XO3J1 mo-
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BBIIIACT PHCK PAa3BUTHS CEPACUHO-COCYIUCTHIX 3a00/IeBaHUI B
2-3 pasa. [losiBieHHe KapAHOPECIMPATOPHON KOMOPOHHOCTH,
KOTOpasi BJIGUET CHHJPOM B3aMMHOTO OTSATOLICHHS, (OPMHUPYET
OIpe/IeNICHHbIE OCOOCHHOCTH KIIMHMKH, CHIXKaeT d(deKxTus-
HOCTB JICUCHUS, YXYALIAeT IPOrHOo3 3a00J1eBaHus U TpedyeT Ho-
BBIX TO/IX0JIOB K paHHE! THarHOCTHKE U JeueOHoit TakThke. Cy-
[IECTBEHHBIN BKJIAJ B NPOSIBICHUH MOJO0OHONW KOMOPOUIHOCTH
BHOCSAT cucTeMHble nposiBieHust XO3J1, yacTuuHoe coBnazeHue
OTJEJIbHBIX IEMEHTOB IaTOTeHE3a KaK peClUpaTOpHBIX, TaK U
CEPIACYHO-COCYIUCThIX 3aboreBanuii. Bece Oosbliie BHUMaHUS
yzensiercs: npodieme pasButTHs Jierounoit runeprensun (JIIN) y
JITaHHOM KaTreropuu 00bHbBIX. Eciiu paHblle NOBBIICHHE AaBiIe-
HUs B jerouHoit aprepuu npu XO3JI Moro B Kakoi-To cTere-
HH PAaCCMAaTpUBATHCS KaK KOMIICHCATOPHAsl PEakLus, TO CEeroj-
HAIIHSS [apajiurMa paccMaTpUBaeT JIETOYHYIO THIIEPTCH3HIO
y nauenTos ¢ XO3JI kak rpo3HOe OClOXKHEHNE 3a001eBaHus,
KOTOPO€ HEYKJIOHHO HPOTPECCUPYET, 3HAYMTEJIBHO OTArOIIAeT
KJIMHUYECKOE TeUueHHE 3a00JIeBaHMsl, YXYyALIAeT KaueCTBO JKU3-
HY MAaLUEHTAa, BEJET K YBEJIUUYCHHIO KOJIMYECTBa 000CTPEHUH U
TOCIUTAJIM3AIUI, ¥, B KOHILIE KOHIIOB, YXY/IIIAaeT MPOruo3 [7].
[To pexomMeHIausIM €BpPONEHCKOro 00IIecTBa KapAHOJIOroB Mo
JIMAarHOCTHUKE U JICYSHHIO JIETOYHOM runeprensuu, JII' - aTo re-
MOJIMTHAMUYECKOE U MaTo(H3HOJIOTHUSCKOE COCTOSTHUE, XapaK-
TepU3yIolleecs MOBBIIICHUEM CPEIHEro JaBJICHUS B JIETOUYHOH
aprepun 6osee 25 MM.

B nHacrosiiiee Bpems pacipoCTpaHEHHOCTb JIETOYHOH TUIepTeH-
3un y 6011bHbIX XO3JI TOUHO He onpereneHa, Kak B YKpauHe, Tak U
B MHUpE, U I10 JaHHBIM pa3JIMuHbIX aBTOpOB [3,6,18,19] cocraniser
ot 30 1o 70%. I1o nanueIM 3apyOesxHbIX aBTOpOB Hanuuue JII' 3Ha-
YUTEJIFHO BIIMSIET HA KIIMHUYECKOE TeUSHHE 3a00JICBaH 51, CHIKACT
TOJIEPAHTHOCTH K (PM3MUECKOI HArpy3Ke, YXy/AIIaeT KadecTBO JKH3-
HU IIALMEHTOB, HETaTUBHO BJMSET HA NPOTrHO3. PaHHAS nuarHo-
cruka JII' HeoOxomyMa [1j1s1 aIeKBaTHOM OIIEHKH KIIMHUYECKOTO U
(yHKIMOHATIEHOTO COCTOSIHUS OOJIbHBIX, SIBJISIETCS HEOTHEMIIEMOM
YaCThIO BHIOOPA TAKTHKHU JICUCHHUSI M OLICHKH MPOrHO3a. TakuM 00-
pa3oM, OJHOW W3 3HAYMMBIX 3aj[a4 COBPEMEHHOH MEIUIIMHCKON
HAyKH SBJISIETCS MCCIIEOBAHUE CIIOXKHBIX IIATOTCHETHYECKUX Me-
XaHU3MOB 9TOTO COCTOSIHUSI U pa3paboTKa aeKBaTHBIX IyTel ero
KOppeKUUH. BpIfBIeHHE paHHUX MapKepoB 3TOrO Ipolecca Mo-
3BOJIUT BOBPEMSI IOCTABUTH IMArHO3 U 00ECIEUNTh PODHIAKTHKY
Pa3BUTHSL JICTOYHOMN TUIIEPTEH3UU.

B Hacrosdiiee BpeMs MPOBEIEHO MHOXECTBO UCCIIEIOBAHUMH,
HOCBSIIEHHBIX H3YyYCHHUIO MapKEpOB BOCHAJIECHUS JbIXaTellb-
HbIX mmyTeit 1 KpoBu OosbHBIX XO3JI B KauecTBe BO3MOXKHBIX
OMOJIOrHUeCKUX MapKepoB. it MOHUTOpPHHIa 3a00JeBaHUs Y
naneHToB ¢ XO3JI 00bIYHO UCTIONIB3YIOT GOMapKEPhl CHCTEM-
HOT'O BOCIIAJICHUS, K KOTOPBIM OTHOCATCS C-peakTuBHBII Oeok
(CPB) u ¢ubpunoren (PI'). Hanbosee mose3HbIM U3 H3ydeH-
HBIX MapkepoB oka3zaiicst C-peakTuBHBIN Oenok. Haubosnee 3Ha-
yuMbIM (akTopoM pucka pasButus XO3JI sBisiercst KypeHue.
Ot naHHOTO (DaKTOpa 3aBHCHUT BBIPAKCHHOCTH KIMHHYCCKHX
nposiBiIeHUH 1 3)PEeKTUBHOCTB J1eueOHbIX MeponpusTii. Kype-
HHE SIBISIETCS 3HAYMMbIM (pakTopom pucka pasutus XO3JI u
KapAMOBACKYJIAPHBIX 3a001eBaHMi. CUrapeTHbIi bIM paccMa-
TPHUBACTCS HE TOJIBKO KaK BaKHEHUIIINI (haKkTOp, KOTOPBI UrpaeT
KJTIFOueBy1o poiib B naroreHeze XO3JI, HO U KaK WHTErpajbHbINA
(axTop, CBSI3bIBAIONIHI CHCTEMHYIO IPOBOCIIAIUTEIBHYIO aKTH-
BALIMIO, OKCHAATHBHBIN CTPECC U JIOKaJbHbIC HAPYIICHUS (QYHK-
UM OpPraHOB-MHUILIEHEH (JIerKue, CepLe, COCY/b).

Ipu xomopounuom teuenun XO3JI u UBC HensbdexHo mpo-
UCXO/ISAT M3MEHEHHUS (DYHKLMH BHEUIHEro AbIxaHus. OCHOBHBIM
METOJIOM JUIsl OLICHKU CTENCHU OpPOHXHMAJIbHOM OOCTPYKLMH SB-
nsercs cnupoMeTpusi. B HayuHOil nmureparype Haubosee 3Ha4U-
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MBIM U3 TOKa3aresneit GyHkimu BHerHero apixanus (PBJ]) pac-
cMaTpHBaeTcs napamerp oobeMa (hOpCHPOBAHHOIO BbIIOXA 32 1
cexyHay (O®B1), KoTopslii ABIIETCS MapKEPOM IPOrPeCCUpo-
BaHMA 3a00JI€BaHUS U CMEPTHOCTH. MHOro paboT MOCBSIIEHO
uccienoanuo auHamukun O@B1 y 6onpabix XO3JI, onHako
U3YYCHHUIO AMHAMHKH BCEX IOKa3aTeNeil CIMpOMETpUH He yJie-
JICHO JOJDKHOI'O BHUMAHHSA, UX XapPaKTEp U JMHAMUKA A€TAJIBHO
ONpEACIICHbI JIMIIb B €AWHUYHBIX HUCCJICJOBAHHUAX. Umerorcs
JAaHHBIE O B3aUMOCBS3U MEXIy AuHamukod maneHus OPBI u
YaCTOTOIl CEePJEYHO -COCYAHMCTBIX OCJIOKHEHHH, OTH IaHHbIC
SIIMHUYHBIC M KacaloTCs TOJBKO OAHOro mokasarens. OaHako,
y’K€ Ha PaHHHUX CTaJUsAX Pa3BUTUSA OOCTPYKTUBHOIO CHHIpPOMa
CHW)KAETCsl pacUeTHBIN TOKa3aresib CpeaHe 00bEeMHON CKOpO-
ctu Ha ypoBHe 25-75% (COC25-75) ot dopcupoBaHHON KH3-
HenHoit emxoctu Jerkux (MXKEJT). On sBusiercs nambonee
qyBCTBUTEIBHBIM CHHPOTrpapUYecKuM MOKa3aTesaeM, KOTOPbIi
paHbLIC IPYIUX YKa3bIBACT Ha MTOBLIIICHUE COTIPOTHUBIICHUS BO3-
JyXOHOCHBIX IyTei. Ilo MHEHHIO HEKOTOPBIX HccienoBaTeneit
[4,9,14], xonu4yecTBEHHbIH aHAIU3 3KCIUPATOPHOM 4acTH IeT-
JIM TIOTOK-00BEM I03BOJISIET TAKIKE COCTABUTH IIPE/ICTABICHUE O
NPEUMYLIECTBEHHOM CYKCHUU KPYIHbIX WU MEJIKUX 6pOHXOB,
II03TOMY HEe0OX0AMMO 00paTUTh BHUMAHUE Ha ITOKa3aTellb Orpa-
HUYCHUS CKOPOCTU BO3AYUIHOT'O ITOTOKA HA YPOBHC CPEIHUX U
menkux 6ponxos - COC25-75.

Lenp nccienoBanusi - y OOJNBHBIX XPOHHYECKUM OOCTPYK-
TUBHBIM 3a6OHeBaHHeM JIETKUX B COYETAHHHU C HMIIEMUYECKOU
00JIe3HBIO Ccepilia pa3paboTaTh HOBBIM JOMOJHUTEIBHBIN CIIO-
c00 OLICHKM YPOBHs JABJICHUS B JITOYHOW apTepUH, KOTOPBIH
IMTO3BOJIMT YJIYy4YLIUTH Ka4€CTBO paHHeI\/'I JUArHoCTUKU CUHApPOMa
JIErOYHOW TMIEPTEH3MH y JIJaHHOM KaTeropuu OOIbHBIX.

Marepuain u meroabl. B wuccienoBanue BrirodeHsl 104
manueHTa MYIKCKOro Iiojia ¢ Bepl/l(bl/ILll/IpOBaHHblM JAUArHo30M
XO3JT ¢ denornnaMu A 1 B u BTOpOil CTeneHbIO TSHKECTH
OrpaHUYCHHUS] CKOPOCTH BO3YIIHOTO IMOTOKA ((PopMyIHpoBKa
comtacHo kputepusim GOLD, 2016) [15] B coueranuun ¢ UBC,
HOCTHH(APKTHBIM KapJHOCKIEPO30M U MPU3HAKAMH XPOHHUE-
cKoii cepaeunoit nenocrarounoctu (XCH) II dynkimonansHo-
ro kiacca (PK), quarno3 KOTopol yCTaHaBIMBAJICS B COOTBET-
ctBun ¢ EBponelickuMu peKoMEeHAALUsIMU IO AMArHOCTHKE
W JICUCHUIO cepaedHoit HepoctarounocTu 2012-2016 rr. [9].
Bcem 00MbHBIM MPOBOAUINCH KOMILICKCHOE OOIIEKINHHU-
yeckoe oOciieoBaHue, crnuporpaduyeckoe HcclieoBaHHe
(YHKLIMU BHELIHErO JbIXaHHUs, YJIBTPA3ByKOBOE HCCIIEIOBa-
HHUE CTPYKTYPHO-(DyHKIIMOHAIBHOTO COCTOSHHSI Cepla U Co-
CYIIOB, OTIpeJieNIeHUe yPOBHEH B KPOBU (PAKTOPOB CHCTEMHOIO
BOCHAJIMTEILHOIO OTBETA.

Bospact nauuenros cocraBun 45-59 ner (MenuaHa BO3-
pacta - 51,35 roxa), npogospkutenbHOCTh aHamHe3a XO3JI ot
7 no 12 ner (Menuana - 8 Jer), MPOJOIKUTEIILHOCTh aHAMHE-
3a BbC BappupoBana B npezenax oT 3 1o 8 et (MeauaHa - 5
ner). Mexuansl cTenenu ofbIuky 1o mkaine Medical Research
Council Dyspnea Scale (nMRC) 1 BbIpa)k€HHOCTH CUMITOMOB
o onpocHuky CAT (COPD AssessmentTest) coctaBuiu 1 Oann
u 17 6anioB cooTBETCTBEHHO. Mennana nnaexca kypenus (1K)
coctaBuia 16,54 net. Knmmunueckas xapakTepucTuka 00JIbHBIX
XO3J1I ¢ conyrcraytoeit UBC npencrapiena B Tadnuie 1.
CrarucTrueckas 00paboTKa JaHHBIX IPOBOANIIACE C UCTIONB30-
BaHUEM I1aKeTa MporpamMM 00pabOTKU JaHHBIX OOIIEro HasHa-
yenus Statistica for Windows Bepcun 6.0. Jlist onpeneneHust
B3aHMOCBSI3M MEX/Iy MPU3HAKAMH HCIIOIb30BAIN KO PUIIHEHT
koppessituu [Tupcona. OnpeneneHue 10CTOBEPHOCTH PA3INUHA
MEXKAY UCCIIEAYEMBIMU I'pyIITaMU PpaCCYUTHIBAJIOCH C IIOMOIIBIO
t - kpurepus CTbIOICHTA.
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Tabnuya 1. Knunuueckas xapaxmepucmuxa 6onvnvix XO3JI ¢ conymemeyioweu U5C (n=104)

I rpynna XO3JI+UBC (n=104)
Knunuyeckue 1aHHbIe
X+m
[Ton Myxckoi
Bospacr, ner 51,70+0,43
Wupekc KypeHus, mauka/iner 16,54+1,12
JlmatenbHocTh XO3J1, net 8,065+0,17
JmurensuoctbIBC, net 5,55+0,16
mMRC, 6asmbt 1,31+0,06
CAT, 6auisl 19,12+0,59
Jucranuus T6, m 357,394+2,12

Tabnuya 2. [lapamempul hynkyuu enewnezo ovixanus y oonvnvix XO3J1 u U6C (n=104)

% ot IlOJ'IHQI?I-ll):ll“\:)eI:OPI,(aT&aTEJIﬂ Me Min Max STD
JKEJT 62,74 48,03 78,91 8,79
DXKEIT 63,47 46,58 76,27 7,36
ODB1 62,70 42,34 74,24 7,23
1oC 51,75 29,62 70,45 9,98
MOC25 46,73 25,11 72,91 10,34
MOCS50 39,05 11,04 68,17 11,59
MOCT75 36,04 11,27 58,92 8,68
COC25-75 34,22 11,82 62,61 10,04

Tabnuya 3. Xapaxmepucmuxa meduan noxkazamenet (pakmopos CUCMEMHO20 BOCNATUMENbHO20 OMEema
y 6onvrvix XO3J1 u UBC (n=104)

Iloka3aTein Me Min Max STD
CPBb, mr/n 7,90 5,70 12,50 0,14
oI, r/n 3,75 2,70 4,70 0,04

Tabnuya 4. Koppensyuonnas ézaumoceasv CIJIA ¢ nokazamensamu KIUHUYECKO20 COCMOSIHUS
vy bonbrwix XO3JI ¢ conymemesyroweti UBC (r)

IToka3zaTenn HK An. X031 An. UBC mMRS CAT Té6m
R 0,67 0,52 0,53 0,58 0,61 -0,52

CIJIA
P <0,01 <0,05 <0,05 <0,01 <0,01 <0,05

Pe3yabTarsl H HX 00cyskIeHHe. Bce MarieHTs! XKanoBanuch
Ha TIOABJIEHHE OABIIIKH, CepANeOneHUs 1 OBICTPYIO yTOMIIse-
MOCTb TIpY OOBIYHBIX (PU3MUECKHUX HArpy3Kax, IMPH 9TOM JIHCTaH-
s Tecta 6-MuHYTHOH x016081 (T6, M) BapbHpoBana B mpenenax
or 313 M 110 420 M (MermaHa coctaBuia 357 M), 4TO O3BOJIHIIO OT-
HECTH BceX OONBHBIX OCHOBHOH TPYTIMEI K JIIAM, KOTOPbIE IMEIOT
II ®K XCH. ®pakimst BEIOpOca JIEBOTO JKETyIouKa BapbHpOBasia
ot 56 1o 67%, menmana coctasmia 59,8%, mosTomMy Bce OONBHBIE
XapAKTEPU30BATUCH | CTENEHBIO TSHKECTU TUACTOIMYECKON JHC-
(YHKIVH - TUIT HApYIIeHHs peakcarmi. CpeaHee TaBIeHue B Jie-
rogHo# aprepun (C/IJIA) y mamueHToB 5TOH TpyIIbl Koredanoch
ot 15 MM 110 36 MM.pT.CT, MeanaHa coctaBmia 21,82 Mm.

ComacHo npoTokoity BeeHust 0onbpHBIX XO3J1, BceM marueH-
TaM MPOBEICHO CIIMPOMETPUIECKOE HcCIeioBaHne. Y OOIBHBIX
¢ XO3JI u UbC menuana XKEJI coctaBuna 62,74% 0T 1OHKHOTO
nokazarens. CpenHee 3Ha4eHHE (OPCUPOBAHHON KU3HEHHOM
emxoctr nerkux (PXKEJI) cocraBmmo 62,18% mnpu mennane
63,47%. Mennana O®B1 cocraBuna 62,7%. CKOpoCTHBIE TIO-
Kazaresrn OpOHXNATBHON MPOXOANMOCTH OLCHUBAJIH T10 TTOKAa3a-
TessM HKOBOM 00beMHO# ckopocTr (ITIOC), Mmeanana KOTOPOit
© GMN

coctaBuia 51,75% oT AOIDKHOTO MoKa3areisi, U MAaKCUMaJIbHOW
00BeMHOIT ckopocTn Ha ypoBHE 25-50-75% DXEJI - MOC25,
MOC50, MOC75, wmemmana cocraBuna 46,73%, 39,05%,
36,04% cootBercTtBeHHO. Meauana COC25-75 cocraBuia
34,22% npu BapbHpOBaHUM 3TOTO TOKazarens ot 11,82% mo
62,21%. JlaHHBIE CTIPOMETPHUYECKOTO NCCIEA0BAHMS OOTBHBIX
XO3J1 u UBC mpeacrasneHs! B Tabmume 2.

Benuuuab! (h)akTOPOB CHCTEMHOTO BOCTIAIUTEIEHOTO OTBETA
y 6ompHBIX XO3JI ¢ comyrcrByromeit UBC nmpuoOpenu 3Have-
Hue: koHnentpayus CPb B cBIBOPOTKE KPOBH BapbHpoOBasia OT
5,7 mr/m o 12,5 m/1, Mmenuana coctaBuia 7,9 MI/J1; KOHIIEHTpaIust
B kpoBH (pubpunorena (PI') Bappuposana ot 2,7 /1 o 4,7 1/m.
IIpu sToM Menmana cocraBuna 3,75 r/n. Bemmuuasl hakTopos
CHCTEMHOTO BOCTIAIUTETBHOTO 0TBeTa y O0nbHBIX XO3JI ¢ UBC
MpeCTaBICHEI B TabmuIe 3.

B pesynbrare mccnenoBaHMS BBISBICHBI MOJIOXKUTETHHBIE
KOppEISIHOHHbIE CBs3H Mexny ypoBHem C/JIA um mpomon-
sxuteabHoCThI0 XO3J1 u MBC, creneHblo OABIIMIKK IO IIKajIe
mMRC u BEIpa)K€HHOCTHIO cUMITOMOB 110 onpocHUKY CAT, u
OTpHLATENbHAs CBA3b C AucTannuei T6 M (Tabmuma 4).
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Tabnuya 5. Koppenayuonnas 63aumocesss Cmekia ¢ napamempamu yHKyul 6Heune20 ObiXanusl
v 6ononwix XO3JI ¢ conymemsyioweii UBC (r)

Iloxka3zaTenn CATA

R P
ODBI1 -0,62 <0,05
KEJI -0, 61 <0,05
OXKEJT -0,59 <0,05
[1oC -0,52 <0,05
MOC25 -0,55 <0,05
MOC50 -0,51 <0,05
MOCT75 -0,54 <0,05
COC25-75 -0,57 <0,05

BrrsBeHa cTaTHCTHYECKH 3HAYMMas CHUIbHAs KOPPEISIUS
yposus C/IJIA ¢ nokazarenem UK.

B Tabnuie 5 mpencraBiaeHbl CTATHCTUYIECKH 3HAYUMBIE KO-
pemsin CUUTA ¢ mapamerpamu (yHKIIMH BHEIIHETO JABIXaHMS.

AHanM3 JaHHBIX TAOMWIBI 5 BBIABHI CTATHCTHYECKH 3HAUM-
MYIO CHITbHYI0 Koppersiuto ypoBHs CIIUTA ¢ mokazarenem XKEJL
B mposenenHoM nccnenoBannu 6ompHble XO3J1 B codeTaHnn ¢
WBC nponeMOHCTpHUpOBaM 3HAYMMOE CHIDKEHHE ITOKa3aTremei
(hOpCUPOBAHHBIX BEHTHIAIMOHHBIX TTOTOKOB, YTO OOYCIIOBIEHO
HaJIM4YMeM OOCTPYKIMH JbIXaTeIbHBIX myTel. OOpamany Ha ceOst
BHHMMaHHUE CTAaTUCTUYECKH 3HaUMMBbIe Koppersiaun ypoas C/IJTA
¢ mokazarensivu OIKEJL, [TOC, MOC 25-75, yro moaTBepxaaio
accormanuro JII™ ¢ Gonee BhIpaKeHHBIMH OOCTPYKTUBHBIMU H3ME-
HEHUSIMH B OPOHXOJIETOYHOH cHcTeMe y OONBHBIX IPH KOMOPOH-
HoM Teuennu XO3JI ¢ UBC.

Y o6cnenoBanbIx 60mpHBIX XO3J1 ¢ comyteryromieit UBC ot-
MeJaJoch 3HaINTEeNbHOE CHIDKeHHe nokasarenss ODB1. B uccre-
JIOBaHMM YCTAHOBJICHA BBIPKEHHAs HETATUBHAS KOPPETAIHOHHAS
cs3b Mexkty CJIJIA u mapamerpom ODBI1 (1=-0,62; p<0,05), cBU-
JIETENBCTBYIOMIAst 00 YCUICHNH CHMITTOMOB, BEI3BAHHBIM IIPOTpEC-
cupoBanneM XO3JI mpu komopouaHoctu ¢ BC.

YcraHOBIIEHAa yMEPEHHO OTPHIIATEIbHAS KOPPEISIIOHHAS CBS3b
mexy C/UJIA u cpenanm nmotokom Beinoxa (COC 25-75) (r=-0,57;
p <0,05), 9TO CBHIETENBCTBYET O TOM, YTO ATOT MapaMeTp MOKET
OBITh HE TOIBKO PAHHUM JIMATHOCTHYECKMM MapKepoM Hapylle-
HUs OpoHxuanbHO npoxoaumocth ipu XO3J1 ¢ comyTcTByromIei
WBC, HO ¥ PEeMKTOPOM Pa3BHUTHS JIETOYHON TMIEPTEH3UN JaKe
Ha parHuX ctagusax XO3J1 u UBC npu ux couerannm.

B nccnenoBannn BBISBICHA KOPPENSAIMOHHAS B3aHMOCBS3b
cpenneit cunbl Mexay ypoBHem CIJIA u dakropamu cuctem-
Horo BocmanurensHoro orBera: ¢ CPb (1=0,55; p<0,05), ®I'
(r=0,53; p<0,05).

Takum obpazom, y 6ompabIX XO3JI ¢ comyrcrytomeit UBC
noseimenne ypoBHs CJIJIA acconnmmpoBaioch CO CHIDKEHHEM
TOJNIEPAHTHOCTHU K (DM3UIECKOH HarpysKe Mo pe3yabTaTaM TecTa
T6Mm, cHmKeHneM mokas3aTteneil (pyHKIMM BHEIIHETO JbIXaHUS,
YBEIMYEHHEM KOHLEHTPAIMi B KPOBU (PAaKTOPOB CHCTEMHOTO
BocmanuTensHoro oreeta (p<0,05 mms Bcex mokasareneii).

OCHOBBIBasICh HAa TOTYYEHHBIX AAHHBIX, JENACTCS MPEJIIo-
JIOKEHHE, YTO ToKa3aresnu uHaekca Kypenus, OOB1, COC25-
75, conepkanust B kpoBu CPB MOTyT OBITH IPOrHOCTHYECKUMH
Mapkepamu (popMUpOBaHNS JIETOYHOH THIIEPTEH3UH ITPU KOMOP-
6ungnoctu XO3JI ¢ UBC.

C 1enpl0 ONTHMH3AIMN AWATHOCTUKH CHHIPOMA JIETOYHOH
THIEPTEH3UN Y OOJBHBIX XPOHUYECKHM OOCTPYKTHBHBIM 3a0051e-
BaHHUEM JIETKHX C COITYTCTBYIOIIEH NIIEMUYECKOH OOJIE3HBIO CepA-
I1a ¥ yCOBEPIICHCTBOBAHHS METOA PAHHEH THArHOCTUKN CHH/PO-
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Ma pa3paboTaHa Tone3Hast Mozelb. B Mojeny 3a cuer u3aMeHeHus
XapakTepa MPOBOANMBIX HCCIISIOBAaHUH YUUTHIBAIOTCSI MEXaHH3MBI
KOMOPOHTHOCTH MaTOJIOTHYECKHX ITPOLIECCOB.

[MocTaBneHHas 3aja4a pelnraeTcss METOAOM paHHEH JHuarHo-
CTHKH CHHJPOMA JICTOYHOH T'MIEepPTeH3MH y OOJNBHBIX XPOHH-
YEeCKUM OOCTPYKTHBHBIM 3a00JIeBaHHEM JIETKHX B COYETAHUH C
UIIEMUYECKON OOJIE3HBIO Cep/lia, YTO OCYIIECTBISETCS MyTeM
MHCTPYMEHTAILHOTO W OMOXMMHUYECKOTO HCCleqoBaHui. J{is
pacueTra ypaBHEHHUsI HCIIONB30BAIM PErPeCCHOHHBIA aHau3.
Ilpn paspaboTKe ypaBHEHUsI PETPECCHUH MONYYHMIH CIIeIyIO-
[IMe CTAaTHCTHYECKH 3HAYMMBble ITOKa3aTeNIM: BapUalldM 3aBH-
CHMOH NepeMeHHOH - 25 MM, K0d()(UINEHT MHOXECTBEHHOU
koppemsiun - R=0,78481175, koadduiyeHT netepMuHAIN
R?*=0,61592948, yposenp 3uaummoctu p<0,05; cranmaprHas
ommubka oreHku mozenu 3,4009 m-c! (Puc.).

Wrorm perpeccun gna sasucumon nepemennoi: D AP Kit (O6wan rpynna)

Wroru perpeccun ana saeucumoi nepemennoin: D AP Kir (Obwas
R= 78481175 R2= 61592948 Ckoppexr. R2= 60009152
F(4,97)=38.889 p<0,0000 CraHg. ownbka oyenku: 3 4009

BETA | Cr.Ow. B Cr.0w. ‘ t{97) ‘ p-aHay.
N=102 BETA B
Ce.uneu 37.89686 5,189253 7,30295 0,000000
ind kur 0,309643| 0,090657| 0,14714| 0,043079 341554 0,000931
0®B1 -0,469841 0,099026 | -0,34938 0,073637| -4,74462| 0.000007
COC25-T5 0,006403 0,093949 0,00343 0,050275 0,06815 0,945803
CRB 0,122035 0,080793| 0,44781) 0,296473 | 1,51047 0,134175

i* - Wroroesie cratuctukw; 3M:D AP Kit (O6was rpynna)

Mroroesie cratucTikn; 3M:D AP Kir (Obwan rpynna)

Cratuctuka 3HaveHune

Muoxect. R 0.784811751

Muoxect. R2 0,615929484

Croppekr. R2 0,600091524

F(4,97) 38,889447

p 2,15528733E-19

Cra. Ow. OueHkn 3,40093169

Puc. Iloxazamenu eapuayuu 3a8ucumoii nepemerHol pecpec-
CUOHHO20 AHANU3A

[MocpencTBOM MONE3HOM MOJIENH TIPOBEACHO crimporpaduye-
CKO€ HCCIIeJOBaHUE, ONpeeNeH 00beM (OpCHpOBaHHOTO BBIIO-
xa (O®BI1) 3a 1 ¢ popcupoBaHHON KMU3HEHHONH €MKOCTH JieT-
KUX, Cpe/iHsist 00beMHasi CKOPOCTh (POPCHPOBAHHON JKU3HEHHON
emxoctH Jerkux (COC 25-75) u C-peakTuBHBIH O€JIOK B IUIa3-
Me KpOBHU M Nokazaresb uHjaekca Kypenus (MK). Beruncnenue
cpenHero aaBienus B yierounoit aprepun (CIAJIA) ocymiectsie-
HO IyTeM JUCKPHMHHAHTHOTO YPaBHEHHMSI:

CIJIA = 37,897 +0,147x, —0,349x, +0,003x, +0,448x,

rae : x, — UK; x, - O®BI; x, - COC25-75; x, — CPb
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[Ipu nmoBbILIEHUH CPEAHEro AABJICHUS B JIETOUHOH apTepuu
(JIA) Gonee 25 MM OUAarHOCTUPYIOT CHHIPOM JIETOUHOM TUIep-
TEH3HUHU y OOJNBHBIX XPOHUYECKUM OOCTPYKTUBHBIM 3a00JIeBaHHU-
€M JICTKUX B COYCTAHHH C UIIIEMUUECKOM OOJNIE3HBIO Ceplia.

Ilpumep 1. bonbHoii H., 48 net mocTynui B TepaneBTHYECKOE
OT/ICJICHHUE C KaI00aMH Ha Kalllellb, Pe3KO BBIPAKESHHYIO OJIbIII-
Ky. Kinmanueckuii nuarsos: XO3JI rp.B (II 8. ITo GOLD). Ure-
MHUecKast 00JIe3Hb cepaa, crabuabHas creHokapaus. XCH 11
OK. Iponomxurensuocts XO3JI 8 ner, UBC - 6 ner, unaeke
KypeHus coctaBui 15 net, nokaszarens ODBI1 - 58% ot nomx-
Horo 3Hauenusi, COC 25-75% - 22% ot Hopwmsl, BennuuHa CPb
B IUTa3Me KpoBH cocTaBwia 6 mr/i. [lofcTaBuB BCe 3HAYCHUSI
B (dopmyiy, onpenenuian, uto nokasareab CHJIA 22,6 MM.pT.
ct. 3HaueHne C/IJIA coBmagaer ¢ TakoBBIM, HOJTYYEHHBIM HpPU
onpenenenun C/UJIA ynbsTpa3ByKOBBIM METOIOM.

UK 0,14714 15

O®Bl1 -0,34938 58

COC25-75 0,00343 22

CPb 0,44781 6
CIUIA 22,60213

Ilpumep 2. bonwHoii JI., 54 roma. KnuHnyeckuil AuarHos:
XO3JI rp.B (I B. ITo GOLD). Nmemuueckas 601e3Hb Cepa-
na, cradbunpHas creHokapaus. XCH I ®K. TIpomomxkurens-
nocte XO3JI 10 ner, UBC - 8 ner. XKanoOwl Ha CBHUCTALINE
XpUIBI, BBIPAXEHHYIO OJBIINIKY B IOKOE, 00iaM B 00JIacTH
rpyaHoi xietku. Kyput, unaexkc kypeHus - 26 Jiet, mokasa-
Tenb OPBI1 - 49% ot momxknHoro 3nHadenus, COC 25-75% -
12% ot nopmsl, BenuurHa CPb B mna3Me kpoBu cocTaBisiia
14 mr/n. TlogcTaBuB Bce 3Ha4YeHUs B (GOpMyIIy, OKa3areib
CIJIA cocrasun 30,9 mm.pr.ct. 3Hauenune CIIJIA coBnanaer
€O 3HaYEHUEM, KOTOpoe royueHHo npu onpenenenun CAJIA
YIBTPa3BYKOBBIM METOJOM.

HK 0,14714 26

O®B1 -0,34938 49

COC25-75 0,00343 12

CPb 0,44781 14
CIUIA 30,9133

VI3 mpuBEACHHBIX NPUMEPOB SIBCTBYET, YTO KIMHHYCCKHI
JIMArHO3 Y ATHX OOJIBHBIX OJIMHAKOBBIM, HO OTJIMYUTEIIBHOI 0CO-
OennocThIO sBIsIeTCs ypoBeHb C/IJIA, T.e. Hanmuue y 60JI5HOTO
CHH/IPOMAa JICTOYHOH THIICPTEH3HH.

Taxum obpazom, y 6omsHeIX XO3JI ¢ comyrersyromeit IBC B
Ka4eCTBE JIMArHOCTHYECKUX MapKepoB cunapoma JII' MoryT ObITh
HCIIONIB30BaHBI CIICIYIONINE TIOKAa3aTe/IN: HHICKC KYpEeHHUs; 00beM
(bopcrpoBaHHOTO BbIIOXA 32 | ¢ OPCHPOBAHHO# KU3HECHHOH eM-
KOCTH JIETKHX; CPE/IHsIsl 00beMHas CKOPOCTh (DOPCHPOBAHHOM HKH3-
HEHHOI eMKOCTH JIeTKnX; C - peaKTHBHBIH OeJIoK.

Pacuer cpeHero JaBiCHUS B JICTOYHON apTepuu Y GOJIBHBIX
XPOHHUYECKMM OOCTPYKTHBHBIM 3a00JICBAHHEM JIETKHX C COITYT-
CTBYIOLICH HIIEMHUYECKOH OOJIC3HBIO Cepila CIOCOOCTBOBYET
MOBBILICHHIO Y()PEKTUBHOCTH PaHHEH AUATHOCTHKH CHHAPOMA
JICTOYHOM TMIEPTEH3HMH, YTO MO3BOJIMT ONTHMH3UPOBATH IIPO-
IHO3a U TePalny JJAHHOTO KOHTHHICHTa OOJIbHBIX.
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SUMMARY

OPTIMIZATION OF DIAGNOSIS OF PULMONARY
HYPERTENSION SYNDROME IN PATIENTS WITH
CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN
COMBINATION WITH ISCHEMIC HEART DISEASE

"Kolesnikova O., 'Krakhmalova O., *Trutaev S.

ISI «National Institute of Therapy named after L.T. Mala of
NAMS of Ukraine», Kharkiv, *Kharkiv National University of
Pharmacy, Ukraine

Objective - to develop a new additional method for assessing
the level of pulmonary artery pressure in patients with chron-
ic obstructive lung obstruction (COPD) in combination with
ischemic heart disease (IHD), which will improve the quality
of early diagnosis of pulmonary hypertension syndrome in this
category of patients.

The study included 104 male patients diagnosed with COPD
in combination with IHD. All patients were subjected to a com-
prehensive clinical examination, examination of the function of
external respiration, ultra sound examination of the structural
and functional state of the heart and blood vessels, determina-
tion of blood levels of factors of the systemic inflammatory re-
sponse.

Based on the data obtained from the study, it was assumed that
the values of the smoking index (IC), the forced expiratory volu-
mein 1 s (FEV1), the average volumetric rate of the forced vital
capacity of the lungs (COC25-75), the content of the C-reactive
protein in the plasma blood (CRP) can be prognostic markers
for the formation of pulmonary hypertension in the comorbidity
of COPD with IHD and a use ful model for determining mean
pulmonary artery pressure. Calculation of mean pulmonary ar-
tery pressure in patients with COPD with and IHD contributes
to anincrease in the effectivenes sofearly diagnosis of pulmo-
nary hypertension syndrome, which inturn will help optimize
the assessment of the prognosis and therapy of this contingent
of patients.

Keywords:chronic obstructive pulmonary disease, ischemic
lung disease, comorbidity, pulmonary hypertension, mean pul-
monary artery pressure.

PE3IOME

ONTUMU3ALNSA JTUATHOCTHKH CHHIPOMA JIE-
FOYHOIl THUIEPTEH3UM Y BOJBHBIX XPOHH-
YECKAM OBCTPYKTHBHBIM 3ABOJIEBAHUEM
JETKHX B COYETAHMHM C MIIEMHYECKOW BO-
JIE3HBIO CEPIIIA

"Kosiecuukosa E.H., 'Kpaxmaiosa E.O., “Tpyraes C.U.

'Tocydapcmeennoe yuepescoenue «Hayuonanouviii uncmumym
mepanuu um. JI.T. Manou HAMH Yxpaunory, Xapokos; *Xape-
KOBCKULl HAYUOHANLHLIL  (papmayesmuyeckull yHugepcumen,
Vrpauna

Ilenp uccenoBaHus - y OOJBHBIX XPOHHYECKHM OOCTPYK-
THBHBIM 3a00JICBaHHEM JICTKHX B COYCTAHHH C MIIEMHYCCKOI
0O0JIe3HBIO ceplia pa3pabdoTaTh HOBBIM OMOTHUTEIBHBIN CIO-
€00 OIEHKM YPOBHS JABJICHHS B JETOYHOW apTepuH, KOTOPBIH
MO3BOJIUT YJTYYIINTh Ka4eCTBO PaHHEH IHarHOCTHKU CHHAPOMaA
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

JIErOYHOW TMIEPTEH3MH y JIJaHHOM KaTeropuu OOJIbHBIX.

B uccnenoBanue BrimoueHs! 104 maiueHTa My’KCKOTO Ioja
C ZIMaTHO30M XPOHHYECKOro 00CTPYKTUBHOIO 3a0pOoeBaHMs JIer-
kux (XO3JI) B coyeraHuu ¢ HIIEMHYECKOH OOJE3HBIO ceplia
(MUBC). Becem G0NbHBIM MPOBOJMIINCH KOMIUIEKCHOE OOIICKITH-
HHYECKOe 00CIeI0BaHUe, HCCIEN0BaHHEe (YHKLUHM BHELIHEro
JIbIXaHUsI, YIABTPa3ByKOBOE UCCIICIOBAHHUE CTPYKTYPHO-(DYHKIIN-
OHAJILHOTO COCTOSIHHS CEPALA U COCYIOB, ONPEICIIN YPOBHH
(haKTOpPOB CHCTEMHOTO BOCIIAIUTEILHOIO OTBETA B KPOBH.

OCHOBBIBasICh Ha MOJYYCHHBIC B pe3yjbTaTe HCCIIEa0Ba-
HUA JAaHHBIX, aBTOPbI HNPECAINOJJIararoT, 4TO MOKas3aTcjiu HH-
nekca kypenust (MK), odbema GpopcrpoBaHHOTrO BbIOXa 3a
1 ¢ (ODB1), cpenneii 06beMHON CKOPOCTH (HOPCUPOBAHHON
KU3HeHHOH emkoctu jerkux (COC 25-75), conepskaHus
C - peaxTtuBHOro 6enokxa B miaasMme kposu (CPB) sBisrorcs
HNPOTHOCTHYECKUMH MapKepaMu (OpPMUPOBAHHS JIETOYHOM
runepren3uu npu komopouanoctu XO3JI ¢ UBC. Pazpabo-
TaHa MOJIe3Has MOJENb ONpPEC/ICHHUs CPEJHEro JaBJICHUS B
neroynoi aprepuu (CJIA). Beruucienune CIIJIA y 60nbHBIX
XO3JI u UBC crnocoOCTByeT MOBBIMICHUIO dPPEKTUBHOCTH
paHHEl AMarHOCTUKU CHHIApPOMA JIETOYHOW TUIIEPTEH3UU U
OINITUMHU3ALMU ITPOTrHO3a U TEPAIIUU.
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MORBIDITY AND PREVALENCE OF CARDIOVASCULAR DISEASES IN UKRAINE:
TRENDS AND FORECASTS UNTILL 2025

Terenda N., 'Petrashyk Y., 'Slobodian N., 'Lishtaba L., *Yuriyiv K

State Institution of Higher Education “I. Horbachevsky Ternopil State Medical University of the Ministry of Public Health
of Ukraine, ' Department of Social Medicine, Organization and Economics of Health Care, and Medical Statistics;
’Department of Pathological Physiology, Ukraine

Maintaining and promoting health of the population is one of the
priorities of health care in developed countries. One of the compo-
nents of the process is reduction of prevalence of chronic non-com-
municable diseases, including the biggest problem — cardiovascular
diseases (CVD). Ranking first by prevalence in Ukraine, it is this
pathology that largely causes the unfavourable demographics, af-
fecting the duration and quality of life of the population.

In recent years, cardiovascular mortality rates have declined
rapidly in high-income countries [11]. In the early 70’s, deaths
from coronary heart disease, myocardial infarction (MI), and
stroke in high-income countries began to decrease gradually
(by 1-3% per year) and continues to decrease [6, 8]. However,
Ukraine loses 500,000 people annually because of CVD. During
1991-2011, mortality due to these diseases increased from 488.0
t0 965.9 per 100,000 people in Ukraine, i.e. the number doubled.
Mortality from cardiovascular diseases in Ukraine is 2 times
higher than the European average, and 3.5 times higher than
in some countries [1-3,10-13]. Cardiovascular pathology ranks
first in the structure of primary disability of the adult population,
whose share exceeds 26%. Every year, about 14-15 out of every
10,000 adults become disabled due to CVD in Ukraine [4, 7].

Our purpose was to study the dynamics of prevalence and
morbidity for cardiovascular diseases in Ukraine by regions for
the years 1996-2014, and to forecast their change by 2025.

Material and methods. As the material for our research, we
used data of the Centre for Medical Statistics of the Ministry
of Health of Ukraine about the level of primary morbidity and
prevalence of CVD in the population of Ukraine.

The study makes use of demographic regionalization [9,12].
For territorial units, we took administrative areas on grounds
such as indices of reproduction and age-sex structure of popu-
lation, size, location, and territory. We singled out five areas:
Western, Central, Northeast, Southeast and South. The Western
area included Volyn, Zakarpattia, Ivano-Frankivsk, Lviv, Rivne,

Ternopil and Chernivtsi regions; the Central area — Vinnytsia,
Zhytomyr, Kyiv, Kirovohrad, Cherkasy and Khmelnytsky re-
gion; the Northeast area — Poltava, Sumy and Chernihiv; the
South area — Crimea, Mykolaiv, Odesa and Kherson regions; the
Southeast area — Dnipropetrovsk, Donetsk, Zaporizhia, Lugansk
and Kharkiv regions.

We use epidemiological and demographic methods in our
research. Statistical processing and analysis of CVD data was
done using Statistica 12.5 software and Microsoft Excel 2010.

Results and their discussion. At the first stage of the study, data
on prevalence and primary morbidity for cardiovascular diseases
was studied and grouped by region for the years 1996-2014.

In 2014, the total incidence of CVD in Ukraine increased 2.5
times compared to 1996. Areal features of increased prevalence
of CVD show significant growth in the South area from 23,443.6
to 73,271.2 per 100,000 people (3.1 times) and in the Western
area from 22,742.7 to 65,748.3 per 100,000 people (2.9 times).
The Southeast area shows the least increase in the general in-
cidence of CVD from 28,161.5 per 100,000 people in 1996 to
69,115.0 per 100,000 people in 2013 (2.5 times) (Table 1).

Similar trends were observed in the study of dynamics of pri-
mary CVD morbidity in Ukraine during the years 1996-2014.

Thus, CVD incidence increased in Ukraine by 1.5 times in
2014 compared to 1996. The most significant growth happened
in the South area — from 2,994.8 to 6,425.8 per 100,000 people
(2.1 times), Southeast — from 3,007.3 to 5,761.5 per 100,000
people (1.9). The least change is observed in the indices of pri-
mary morbidity in the Northeast — from 3,571.0 to 4,708.6 per
100,000 people (1.3 times), and Central areas — from 3,567.0 to
5,227.9 per 100,000 people (1.5 times). Yet in 1996, the primary
morbidity was 90% lower in the South (2,994.8 per 100,000
people) compared to Ukraine on the whole (3,329.4 per 100,000
people), and in 2014, the former exceeded the latter by 125.1%
(6,425.8 and 5,136.3 per 100,000 people respectively) (Table 2).

Table 1. Dynamics of prevalence of cardiovascular diseases in Ukraine for the years 1996-2014 (per 100,000 people)

Administrative territories 1996 2000 2005 2010 2014
Ukraine 25,672.1 36,322.0 61,552.5 68,687.3 63,312.9
South area 23,443.6 34,454.6 59,390.8 70,467.2 69 115.0*
Central area 28,458.6 40,158.4 63,319.6 71,137.5 73 153.8
Western area 22,742.7 33,093.2 57,038.1 65,074.5 65 748.3
Southeast area 25,150.4 36,410.1 62,592.9 68,772.7 69,966.6*
Northeast area 28,161.5 37,074.4 63,201.6 67,571.2 69 115.0

* - for 2014, the Autonomous Republic of Crimea and the Donetsk and Lugansk regions
are not accounted for due to unavailability and incompleteness of data
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Table 2. Dynamics of cardiovascular diseases in Ukraine for the years 1996-2014 (per 100,000 people)

Administrative territories 1996 2000 2005 2010 2014
Ukraine 3,329.4 5,596.8 6,178.0 6,108.8 5,136.3
South area 2,994.8 4,907.1 5,648.1 6,542.2 6,425.8*
Central area 3,567.0 5,470.7 5,470.0 5,490.8 5,227.9
Western area 3,783.8 5,958.8 6,815.6 6,538.6 5,741.0
Southeast area 3,007.3 4,380.8 6,255.2 6,015.2 5,761.5%
Northeast area 3,571.0 5,413.1 5,270.8 4,926.5 4,708.6

* - for 2014, the Autonomous Republic of Crimea and the Donetsk and Lugansk Regions are not accounted for because of unavail-
ability and incompleteness of data

Upon closer analysis of the data, we note a distinctive feature:
in the Western area, despite the significant increase in general mor-
bidity compared to 1996 (2.9 times), CVD prevalence is slightly
higher here than in Ukraine on the whole: 65,748.3 and 63,312.9
per 100,000 people respectively (103.8%). In the South and Cen-
tral areas, general CVD morbidity is significantly higher than the
Ukrainian average (73,271.2 and 73,153.8 per 100,000 people, and
63,312.9 per 100,000 people, i.e. 115.7% and 115.5% respectively).

From among the regions, the biggest growth in CVD prev-
alence is noted in the following: Kherson — from 19,240.9 to
70,010.3 per 100,000 people (3.6 times), Rivne — from 18,223.7
10 62,859.3 per 100,000 people (3.4 times), and Zhytomyr — from
19,767.7 t0 69,289.7 per 100,000 people (3.4 times). In Ukraine,
the lowest rate of growth in the general incidence of CVD over
the period was observed in the regions of Sumy — from 30,318.3
to 64,039.9 per 100,000 people (2.1 times), Vinnytsia — from
31,912.8 to 73,024.3 per 100,000 people (2.3 times), Volyn —
from 27,619.0 to 65,237.1 per 100,000 people (2.4 times).

While analysing the dynamics of primary CVD morbidity by
regions of Ukraine over the period, a significant increase in pathol-
ogy was found in Mykolaiv — from 2,943.2 to 7,988.9 per 100,000
people (2.7 times), Lviv — from 2,240,3 to 5,393.1 per 100,000 peo-
ple (2.4 times), and Kharkiv — from 2,723.1 to 6,458.7 per 100,000
people (2.4 times) — regions. In 1996-2014, the lowest growth of
primary morbidity is seen in Zakarpattia — from 6,153.4 to 5,878.5
per 100,000 people (95.5%), Kyiv — from 4,457.8 to 4,847.3 per
100,000 people (108.7%), and Chernihiv regions — from 4,231.1 to
4,737.2 per 100,000 people (117.3%).

The second stage of the study consisted in forecasting CVD
prevalence and incidence in Ukraine and its parts until 2025.

Forecast data shows a trend of growth of CVD prevalence in
Ukraine. Thus, all-Ukrainian prevalence of CVD is forecasted
to increase from 63,312.9 in 2014 to 106,920.9 per 100,000
people in 2025 (+68.9%). For the areas with the most significant
increase in general incidence of CVD over the period, the fol-
lowing changes are predicted. The South area will see a change
from 73,271.2 to 114,749.0 per 100,000 people (+56.6%), the
Western area — from 65,748.3 to 104,367.2 per 100,000 people
(+58.7%), the Southeast area — from 69,966.6 to 100,204.4 per
100,000 people (+43.2%) (Fig. 1).

A similar trend is shown by the forecast of primary CVD morbid-
ity in Ukraine and its regions. For Ukraine, the figure will increase
from 5,136.3 to 7,737.6 per 100,000 people (+50.6%), in the South
area — from 6,425.8 to 9,117.9 per 100,000 people (+41.9%), in
the Southeast area — from 5,761.5 to 8,420.3 per 100,000 people
(+46.1%). The lowest growth rate is expected in the Northeast area
— from 4,708.6 to 5,506.4 per 100,000 people (+16.9%) (Fig. 2).

The data suggests a trend of increase in the general incidence
in Ukraine during the studied period with peak values in 2010.
These figures changed most significantly in the Southern and West-
ern areas. In the Western area, despite a significant increase in gen-
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eral morbidity compared to 1996 (2.9 times), CVD prevalence is
slightly higher compared to the whole of Ukraine — 65,748.3 and
63,312.9 per 100,000 people respectively (103.8%). In Southern
and Central areas, general incidence of CVD is significantly high-
er compared to the all-Ukrainian figures (73,271.2 and 73,153.8,
and 63,312.9 per 100,000 people respectively — 115.7 — 115.5%).
This trend is confirmed by the highest levels of growth in the CVD
prevalence in Kherson (Southern area), Rivne (Western area) and
Zhytomyr (Central area) regions.
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Fig. 1. Forecast of CVD prevalence in Ukraine and its parts
until 2025 (per 100,000 people)
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Fig. 2. Forecast of CVD morbidity in Ukraine and its parts
until 2025 (per 100,000 people)

Primary CVD morbidity in Ukraine also continued to grow
over the period. However, the peak morbidity could be observed
in 2005 as reflected in the increase of general CVD incidence
in 2010. Afterwards, the studied indices began to decline. As
for the distribution by areas, the situation is similar. The highest
increase in incidence is observed in the Southern and Southeast
areas. Notably, the Southern region’s incidence was lower in
1996 compared to the whole of Ukraine — 2,994.8 and 3,329.4
per 100,000 people respectively (90%), and in 2014 it already
exceeded the latter (6,425.8 and 5,136.3 per 100,000 people re-
spectively — 125.1%) The same figures appear in the perspective
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of the regions of Ukraine. Thus, the highest rates of growth of
primary morbidity up to 2014 are seen in Mykolaiv (Southern
area) and Kharkiv (Southeast area) regions.

Despite some stabilization of indices of general and primary
morbidity in 2014, their forecast for the period of up to 2025
shows steady increase in CVD. They are expected to grow most
significantly in the Southern area.

Conclusions.

1. In 2014, prevalence of CVD in Ukraine increased 2.5 times
compared to 1996. It increased most significantly in the South
(3.1 times) and West (2.9 times) of Ukraine.

2. In 2014, morbidity for CVD in Ukraine grew 1.5 times
compared to 1996. Most of its growth happened in the South
(2.1 times) and the Southeast (1.9 times).

3. Prevalence of CVD in Ukraine is estimated to increase by
68.9% by the year 2025. The largest increase is expected in the
Southeast (43.2%), West (58.7%) and South (56.6%).

4. Primary CVD morbidity in Ukraine is predicted to increase
by 50.6%, in the Southeast — by 46.1%, in the South — by 41.9%.

Prospects for further research are seen in the study and fore-
casting of dynamics of incidence and prevalence for major car-
diovascular diseases in Ukraine.
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SUMMARY

MORBIDITY AND PREVALENCE OF CARDIOVASCU-
LAR DISEASES IN UKRAINE: TRENDS AND FORE-
CASTS UNTILL 2025

Terenda N., 'Petrashyk Y., 'Slobodian N., 'Lishtaba L.,
“Yuriyiv K

State Institution of Higher Education “I. Horbachevsky Terno-
pil State Medical University of the Ministry of Public Health
of Ukraine, ' Department of Social Medicine, Organization and
Economics of Health Care, and Medical Statistics, *Department
of Pathological Physiology, Ukraine

Cardiovascular diseases rank first by prevalence in Ukraine; it is
this pathology that largely causes the unfavourable demographics,
affecting the duration and quality of life of the population.

Our objective was to study the dynamics of prevalence and
morbidity for cardiovascular diseases in Ukraine by regions for
the years 1996-2014, and to forecast their change by 2025.

Epidemiological, demographic, and statistical methods were
used in the research. Data of the Centre for Medical Statistics
of the Ministry of Health of Ukraine on the level of primary
incidence and prevalence of CVD (ICD-10 code — 100-199) in
the population of Ukraine was used as the material for research.

This study was conducted to analyse regional dynamics of
morbidity and prevalence of cardiovascular diseases in Ukraine
during 1996-2014 and to forecast their change by the year 2025.
By means of the method of demographic zoning, we evaluated
changes in the prevalence and incidence of CVD in Ukraine and
in its separate regions for the years 1996-2014. We predicted
the tendency of further growth of CVD both in Ukraine on the
whole, and in some of its regions.

During the past 20 years, Ukraine saw significant increase in
CVD prevalence (2.5 times) and morbidity (1.5 times). These
figures changed the most in the South region of Ukraine. Pro-
jected figures for CVD prevalence and incidence show the trend
of growth, especially in the South and Southeast regions.

Keywords: cardiovascular diseases, epidemiology, preva-
lence; morbidity, prediction of CVD growth in Ukraine.

PE3IOME

TEHAEHIIMUU U INIPOI'HO3 3ABOJIEBAEMOCTH U
PACITPOCTPAHEHHOCTH BOJE3HEI CHCTEMBI
KPOBOOBPAILLIEHUSA B YKPAUHE J10 2025 I'OJIA

Tepenna H.A., Merpamuk ¥0.H., !CinoGonsn H.A.,
Ulnmrraéa JI.B., 2FOpuus K.E.

Tocyoapcmeennoe evicuiee yuebnoe yuepexcoenue «Tepnonons-
CKULL 20CYOapCmEeH bl MeOUYUHCKUL yHueepcumem umenu M. A.
Topbauescrkoeo M3 Vipaunoly, 'kagedpa coyuanvhoti meouyunoi,
OpeaHU3aYUU U IKOHOMUKU 30PABOOXPAHEHUSI ¢ MEOUYUHCKOL CMa-
mucmuxol, *kagedpa namono2uueckoti guzuono2uu, Ykpauna

Lesb - onpenenuTs JUHAMHKY IOKa3aTesell pacipoCTpaHeH-
HOCTH U 3a00JIeBaCMOCTH HacelIeHUs] YKpPauHbI BCISICTBHIE 00-
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Je3Heil cUuCTeMbl KPOBOOOPAIIEHHS B PETMOHAIBHOM acIeKTe B
tedeHue 1996-2014 romoB U CIpOrHO3MPOBaTh UX M3MEHEHUS
10 2025 rona.

MarepuaioM HCCIEHOBaHMsI MOCIYKWIM JaaHHble LleHTpa
MeIUIMHCKON cTatucTHk M3 YkpauHsl 00 ypoBHE IEpBUYHOM
3200JI€EBAEMOCTH U PACHPOCTPAHCHHOCTH OOJIE3HEH CHCTEMBI
kpoBoooOparenns (bCK) cpenu Hacenenust Ykpaunsl. B pabote
UCIIOIb30BaHbI SMTUICMHOIOTHUCCKHMA, JeMorpapuIecKuid, cTa-
TUCTHYECKUI METO/IbI HCCIICIOBAHUSL.

HUcnonp3ys Meton aeMorpaduyeckoro paioHUpPOBaHHs, IPO-

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

BeJICHA OIICHKAa M3MEHEHH paclpoCTpaHEeHHOCTH M 3abojeBa-
emocti BCK B YkpauHe u oTnenbHBIX ee palloHaxX B TeYEHUE
1996-2014 ronoB. CriporHo3upoOBaHO TEHACHIUIO JaJIbHEHIIIECTO
pocra BCK, kak B YkpauHe, Tak U B HEKOTOPBIX €€ paioHax.

B Tteuenne nocnenuux 18 ner B VkpanHe CyIIECTBEHHO BO3-
pocia pacmpocTpaHeHHOCTh (B 2,5 pa3a) u 3aboneBaeMocTh (B 1,5
paza) BCK. Bombie Bcero 3tu nokaszarenu n3MeHWIMCh B FOxHOM
paifoHe Ykpaunsl. IIporHo3Hble MMOKa3aTeNy 10 PacIpOCTPaHEH-
HoctH 1 3aboneBaeMoctit BCK cBHAETENBCTBYIOT O TEHACHIIMH UX
pocra, ocoberHo B FOro-Boctourom u FOxHOM paiioHax.
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CORRELATION OF RED BLOOD FACTORS IN POLYTRAUMA
INDUCED SEPSIS AND SEPTIC SHOCK PATIENTS

Kanashvili B., Saganelidze K., Ratiani L.

Tbilisi State Medical University; New Vision University, Georgia

Trauma is still one of the leading causes of death worldwide.
39.5% of deaths occur in the hospitals [13]. Patients with poly-
trauma may suffer from complications like Sepsis/Septic Shock
in the late period. The Polytrauma and subsequent surgical in-
terventions promote inflammatory response, which may cause
multiple organ injuries/failure and acute respiratory distress
syndrome [2].

By the retrospective study using 2011-2012 years data from
the Norwegian Patient Registry and Statistics Norway, the an-
nual population incidence of hospitalized sepsis was 140 pa-
tients per 100 000 inhabitants; ranging from 10 to 2270 per 100
000 in different age groups and with statistically significant male
predominance in all adult cohorts. Hospital mortality for sepsis
admissions was 19.4% and overall, 26.4% of the included pa-
tients died while hospitalized for sepsis [7]. Anemia is common
among this type of patients and hematocrit of patients with Sep-
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sis and Septic Shock is reported to be significantly lower, com-
pared to the patients being hospitalized in the Emergency De-
partment [14]. Wide range of studies suggested possible causes
of anemia: severe blood loss due to polytrauma, iatrogenic blood
loss, depression of serum iron levels, the decrease in the lifespan
of erythrocytes and erythropoietin production [5,10,11,14,15].
In Acute phase multiple mechanisms influence the concentra-
tion of hemoglobin (ctHB) in polytrauma induced sepsis/septic
shock patients. Endothelial activation increases fluid sequestra-
tion and vascular permeability, leading to hemoconcentration
[4,13]. On the other hand shedding of carbohydrate-rich layer
coating the endothelium leads to a release of encapsulated fluids
into vascular space and to an increase of intravascular space.
This mechanism may cause hemodilution. The prognosis and
mortality of the polytrauma induced sepsis/septic shock patients
are related to anemia. Both, the hypoxia and hypo perfusion in
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the tissues is associated with oxygen supply insufficient for me-
tabolism. Without having proper oxygenation, blood circulation
and fluid volume levels, antimicrobial treatment is not enough to
provide good outcomes [8,9,12]. In polytrauma induced sepsis/
septic shock patients, early detection of anemia, knowing the
causing mechanisms and the correlations of different red blood
factor levels, can improve the management and the patient out-
comes. The successful treatment of polytrauma induced sepsis/a
septic shock patient consists from: normalizing cellular oxygen-
ation, optimizing the delivery of oxygen to tissues and avoiding
acute distress syndrome and multiple organ failure syndromes
[13]. Maintenance of adequate blood pressure and factor levels
is suggested for minimalizing polytrauma induced sepsis and
septic shock tissue damage [1].

We studied the dynamic correlation of different red blood
markers and inflammatory indicators in Polytrauma induced
sepsis/septic shock patients and the concept will play an impor-
tant role in early detection and management of oxygenation. We
hope that this will bring additional understandings and will be
helpful to provide more successful treatment of polytrauma in-

duced sepsis/septic shock patients.

Materials and methods. We made a retrospective study of
26 patient cases, who developed Polytrauma induced Sepsis/
Septic shock after hospitalization. 5 patients died and we made
our study on 21 survived patients. All the patients were adults
and received treatment by the International Guidelines for Man-
agement of Severe Sepsis and Septic Shock [8,9,12], consider-
ing the bacterial spectrum. We studied the levels of red blood
markers and inflammatory indicators, made their correlations
during first 45 days after hospital admission. All the patients
whose condition was satisfactory in this period of time survived.
The factors studied and correlated by Pearson scheme were:
sO2 (Oxygen Saturation), Pro Ca (Procalcitonin), pO2 (Pressure
of Oxygen), Ph (Potential Hydrogen), pCO2 (Carbon Dioxide
Partial Pressure), Lym (Lymphocytes), FO2Hb (Fractional Oxy-
hemoglobin), HcTc (Hematocrit), FMetHb (Fractional Methe-
moglobin), Fib (Fibrinogen), FHHb (Fractional Deoxyhemoglo-
bin), FCOHb (Fractionated Carboxyhemoglobin), ctHb (Con-
centration of Hemoglobin), CRP (C-Reactive Protein), cLac
(Concentration of Lactate), cGlu (Concentration of Glucose), ¢
Na+ (Concentration of Natrium), ¢ Ka+ (Concentration of Ka-
lium), ¢ Cl- (Concentration of Chlorine), ¢ Ca2+ (Concentration
of lonized Calcium).

The data were analyzed using the SPSS software, version
20.0. The Pearson correlation analysis was used for detection of
the prognostic correlations. The demonstrating statistical charts
were made.

Results and their discussion. On the Figure 1, we see that
initial concentration of Hemoglobin is getting low after poly-
trauma injury, likely caused by severe blood loss and by surgical

Fig. 3. The Correlation of Fractional Oxyhemoglobin with the other factors
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interventions. On the day 10" it is decreased significantly, but
after bone marrow depression caused by septic changes starts
to improve, ctHb reaches maximum at the day 25. Afterwards
it gradually returns back to normal level. If hemoglobin level
decreased significantly, the patients died and were not included
in our study. In successfully managed polytrauma induced septic
shock patients, hemoglobin level changes gradually.

Fibrinogen activity usually reflects blood clotting ability.
Low levels are often related to fibrinogen intensive consump-
tion and may indicate existing Disseminated Intravascular Co-
agulation and Abnormal Fibrinolysis. This happen when body is
overactive in clearing blood colts, low fibrinogen level also may
cause thrombosis (coagulation activity increase). Fibrinogen is
also a part of inflammatory response and studies confirmed that
in patients with septic complications fibrinogen level is often
elevated [6]. Thus sepsis may be regarded as an uncontrolled
inflammatory and progoagulant response the infection. In all
survived patients Fibrinogen level was successfully managed, if
it was changed significantly in short period of time patient died
and was not included in our study. Also we will see that Fibrino-
gen level showed correlation to the most of red blood factors,
bringing additional information to the study.
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Fig. 1. The Dynamic Changes of Hemoglobin Concentration
level changes
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Fig. 2. The Dynamic Changes of Fibrinogen blood level changes
Fractional Oxyhemoglobin had moderately strong positive
correlation with sO2 and with pO2, moderately positive correla-

tion with Fibrinogen. With FHHB it showed strong negative cor-
relation and with pCO2 moderately negative correlation (Fig 3.).
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Fig. 5. The Correlation of Pressure of Oxygen with the other factors
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Fig. 6. The Correlation of Fractional Deoxyhemoglobin with the other factors
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Hematocrit did not show any strong correlation with the other fac-
tors, had moderate positive correlation with the FCOHB and with the
concentration of Hemoglobin. It also showed low negative correlation
with Procalcitonin, C-reactive protein and ¢ CL- (Fig. 4).

The Pressure of Oxygen had moderate positive correlation
with sO2, FO2HB, Fibrinogen and c¢Glu and the moderate nega-
tive correlation only with FHHB (Fig. 5).

Fractional Deoxyhemoglobin is the form of hemoglobin
oxygen, the predominant protein in red blood cells, which
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Fig. 7. The Correlation of Fibrinogen with the other factors

forms an unstable, reversible bond with oxygen. It showed
moderately positive correlation with Procalcitonin and
pCO2, strong negative correlation with Fractional Oxyhemo-
globin and moderate negative correlation with sO2, pO2 and
Fibrinogen (Fig. 6).

Fibrinogen was more interesting as it showed most number
of correlations. It had moderate positive correlation with pO2,
FO2HB, CRP and moderate negative correlation with pCO2,
LYM and FHHB (Fig 7).
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Fig. 8. The Correlation of Fractional Methemoglobin with the other factors

Fractional Methemoglobin did not show correlation with any
other factors (Fig 8).

In the initial period of polytrauma injury, the deficit of red
blood markers was a result of trauma induced hemorrhage and
sequential surgical interventions. The dynamic reduce in red
blood markers were in negative correlation with the elevation of
systematic inflammatory factors, indicating polytrauma induced
septic complication.

In the period of reconvalescence, the concentration of red
blood markers was normalizing, in negative correlation with the
specific inflammatory factors.

Our study revealed, that non-specific inflammatory marker,
like Fibrinogen is in strong correlation with the tissue oxygen-
ation.

Also the study demonstrated the correlation of Oxymetric pa-
rameters with the inflammatory factor metabolites. In particular,
the elevation of Fibrinogen concentration is in positive correla-
tion with the tissue oxygenation quality.

Based on the Figure 8, we can say that Fractional Methemo-
globin cannot be used in order to regulate other factors with cor-
relative consideration.

REFERENCES

1. Abele Donati, Elisa Damiani, Samuele Zuccari, Roberta
Donmizi et. all; Effects of short-term hyperoxia on erythropoietin
levels and microcirculation in critically Ill patients: a prospec-
tive observational pilot study // BMC Anesthesiol. 2017; 17: 49.
Published online 2017 Mar 23. 13.

2. Arnold RC, Sherwin R, Shapiro NI, O’Connor JL, Glaspey L,
Singh S, et al. Multicenter observational study of the develop-
ment of progressive organ dysfunction and therapeutic interven-
tions in normotensive sepsis patients in the emergency depart-
ment // Acad Emerg Med. —2013. — V. 20(5): 433-440.

3. Brian R. Branchford and Shannon L. Carpenter; The Role of
Inflammation in Venous Thromboembolism //Front. Pediatr., 23
May 2018.

4. Dellinger RP, Levy MM, Rhodes A, Annane D, Gerlach H,
Opal SM, et al. Surviving sepsis campaign: international guide-
lines for management of severe sepsis and septic shock: 2012 //
Crit Care Med. 2013; 41(2):580-637.

5. Dellinger RP, Levy MM, Rhodes A, Annane D, Gerlach H,
Opal SM, Sevransky JE, Sprung CL, Douglas IS, Jaeschke
R, Osborn TM, Nunnally ME, Townsend SR, Reinhart K,
Kleinpell RM, Angus DC, Deutschman CS, Machado FR, Ru

© GMN

benfeld GD, Webb S, Beale RJ, Vincent JL and Moreno R.
Surviving sepsis campaign: international guidelines for man-
agement of severe sepsis and septic shock, 2012 // Intensive
Care Med 2013; 39: 165-228.

6. Dellinger RP, Levy MM, Rhodes A, Annane D, Gerlach H,
Opal SM, Sevransky JE, Sprung CL, Douglas IS, Jaeschke
R, Osborn TM, Nunnally ME, Townsend SR, Reinhart K,
Kleinpell RM, Angus DC, Deutschman CS, Machado FR,
Rubenfeld GD, Webb SA, Beale RJ, Vincent JL and Moreno
R. Surviving sepsis campaign: international guidelines for
management of severe sepsis and septic shock: 2012 //Crit
Care Med 2013; 41: 580-637.

7. Frangois Beloncle, Nicolas Lerolle et. all. Target blood pres-
sure in sepsis: between a rock and a hard place // Critical Care.
2013; 17:126.

8. Geertje Jansma, Fellery de Lange, W Peter Kingma, Namkje
AR Vellinga et. All. ‘Sepsis-related anemia’ is absent at hospital
presentation; a retrospective cohort analysis // BMC Anesthesi-
ology 2015; 15:55.

9. Hayden SJ, Albert TJ, Watkins TR, Swenson ER. Anemia in
critical illness: insights into etiology, consequences, and man-
agement. // Am J Respir Crit Care Med. 2012;185(10):1049-57.
10. Iskander K.N., Osuchowski M.F., Stearns-Kurosawa D.J.,
Kurosawa S., D. Stepien, Valentine C., et al. Sepsis: multiple ab-
normalities, heterogeneous responses, and evolving understand-
ing // Physiol Rev. 2013; 93: 1247-1288.

11. Jin H, Liu Z, Xiao Y, Fan X, Yan J, Liang H. Prediction of
sepsis in trauma patients // Burns Trauma. 2014 Jul 28;2(3):106-
12. Kashif Jilani, Sigrid Enkel, Rosi Bissinger, Ahmad Almilaji et.
all, Fluoxetine Induced Suicidal Erythrocyte Death // Toxins (Ba-
sel). 2013 Jul; 5(7): 1230-1243. Published online 2013 Jul 15.

13. Knoop ST, Skrede S, Langeland N., Flaatten HK Epidemiol-
ogy and impact on all-cause mortality of sepsis in Norwegian
hospitals:a national retrospective study // PLoS ONE (2017. - V.
12(11): e0187990.

14. Richard S. Hotchkiss, Lyle L. Moldawer, Steven M. Opal,
Konrad Reinhart; Sepsis and septic shock // Nat Rev Dis Prim-
ers. 2016 Jun 30; 2: 16045.

15. Van Eijk L, Kroot J, Tromp M, van der Hoeven J, Swinkels
D, Pickkers P. Inflammation-induced hepcidin-25 is associated
with the development of anemia in septic patients: an observa-
tional study //Crit Care. 2011;15(1):R9.

16. Zielinska K.A., van Moortel L., Opdenakker G., de Bosscher
K., van den Steen, P.E. Endothelial Response to Glucocorticoids
in Inflammatory Diseases // Front. Immunol. 2016; 7: 592.

85



SUMMARY

CORRELATION OF RED BLOOD FACTORS IN POLY-
TRAUMA INDUCED SEPSIS AND SEPTIC SHOCK PA-
TIENTS

Kanashvili B., Saganelidze K., Ratiani L.
Thilisi State Medical University; New Vision University, Georgia

In polytrauma induced sepsis/septic shock patients, early veri-
fication and diagnosing anemia, is an important factor for the
outcome of pathology. The purpose of our study was: to study
the dynamic correlation of the red blood markers and inflam-
matory indicators. We consider that knowing these mechanisms
will be helpful in the management/treatment method selection
and in making prognosis of the final outcomes of polytrauma
induced sepsis /septic shock patients.

The purpose of our study was to study the characteristic dy-
namic correlations of polytrauma induced red blood and inflam-
mation indicators. The abovementioned information will play
an important and crucial role in the management of hypoxemic
changes in different types of anemia.

The red blood markers and inflammatory indicators dynamic
correlations were studied in 21 Polytrauma induced Septic Shock
patients during the first 45 days after hospital admission. Pearson
Scheme was used for data analysis. All the patients were adults and
were treated by the International Guidelines for Management of Se-
vere Sepsis and Septic Shock, considering the bacterial spectrum.

In the initial period of polytrauma injury, the deficit of red
blood markers was a result of trauma induced hemorrhage and
sequential surgical interventions. The dynamic reduce in red
blood markers were in negative correlation with the elevation of
systematic inflammatory factors, indicating polytrauma induced
septic complication.

In the period of reconvalescence, the concentration of red
blood markers was normalizing, in negative correlation with the
specific inflammatory factors.

Our study revealed, that non-specific inflammatory marker, like
fibrinogen is in strong correlation with the tissue oxygenation.

Also the study demonstrated the correlation of Oxymetric pa-
rameters with the inflammatory factor metabolites. In particular,
the elevation of fibrinogen concentration is in positive correla-
tion with the tissue oxygenation quality.

Keywords: polytrauma induced sepsis, tissue oxygenation, non-

specific inflammatory markers, fibrinogen, red blood markers.
PE3IOME

KOPPEJISIIIASI MAPKEPOB KPACHOM KPOBH Y TIA-
IUEHTOB C UHAYIIUPOBAHHBIM ITOJIUTPABMOI
CEINICUCOM/CEIITUYECKHUM HNIOKOM

KanamBuau b.B., Caraneannse X.3., Paruanu JL.P.

Tounucckuii 2ocyoapcmeennvlil. MEOUYUHCKUL YHUSepcumen;
VYuusepcumem «Hvoio Buoiceny, I pysus

HCJ'II)IO HCCIICA0BaHUs SIBUJIOCH ONPEACIICHUE MapKEPOB BOC-
NaJIMTEJIBHOTO IIponecca, MHANKATOPOB KpaCHOﬁ KpOBU U HUX
KOppeiisiiur B IUHAMHUKE C LEJIBIO BBI60pa HpaBPIJ'IBHOfI TaKTHKHU
JICUCHU A TUIIOKCEMHUYCCKUX OCHOKHGHHP‘I, CBSI3aHHBIX C AaHEMHU-
eit Pas3IM4HOr0 reHesa.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

VY 21 narpenTa, TIepeHECIIero CerCHe/CeNTUYECKIUIA MIOK, BHI3BAH-
HbIi [IOJIMTPaMBOH, B T€UEHHE MEPBbIX 45 THel Mocie rocMTaim3a-
MM U3ydajiach JMHAMUYECKas KOpPEILLs MHAUKATOPOB KPACHOM
KPOBHU M BOCHIAJIMTEIIbHBIX IOKa3aresiell. Bee marmeHTs! ObUn cTap-
we 18 ner. JledyeHne ocTporo cercuca U CEnTUYECKOro 1I0Ka OcCy-
IIECTBISUIOCHh COIACHO yKa3aHWsiM MexyHapoIHOro raifyiaiiHa ¢
yU4eTOM OaKTepUaIbHOTO criekTpa. CTarMCTUUECKUI aHaIn3 JIaHHBIX
TIPOBEZICH C UCIIONb30BaHUeM cxeMsl [ lupcoHa.

B HauanbHbIH NEPUO TTOCIIE TIOTYYSHUS TOIUTPABMBI Je(DHUIIUT
KPacHBIX KPOBSIHBIX MAPKEPOB BbI3BAaH MH/YLIUPOBAHHBIM TPABMOH
KPOBOTCYCHUEM U XUPYPIrUICCKUM BMEIIATEIILCTBOM. )II/lHaMI/I‘le—
CKOE CHIDKCHHE MapKepOB KPacHOM KPOBHM HAXOJWIOCh B OTPH-
1aTeJIbHON KOPPEJIALIMOHHOM CBSI3U C YBEJIMYCHUEM IIOKa3aTeseh
CUCTEMHBIX MAapKEPOB BOCHAJICHUSA, YTO YKa3bIBACT HA I/IH):lyL[I/IpO—
BAHHBIN NOJIMTPABMOI CENTHUYECKUH IpoLecc.

B mepuox peKoHBaJIECHEHIMM KOHLEHTPALUs MapKepoB
KpacHOW KpoBHU ObllIa HOPMAJIM30BaHA U HAXOIMJIACH B OTPHLIA-
TEJIbHON KOPPEJILIMOHHOM CBSI3M C UyBCTBUTEIBHBIMH BOCIIA-
JIUTENBHBIME (hakTopaMu. Pe3ybsTaTsl HCClIeJOBaHUs TOKA3aIIH,
YTO HECHENU-PUUCCKHIA BOCIATUTEIbHBIN MapKep — GUOPHUHO-
I'€H, COCTOUT B TECHOW KOPPEJISLIMOHHOHN CBS3H C OKCUTECHAIEH
TKaHU.

Pe3synbrarsl MpOBEICHHOIO MCCIIEIOBAHUS MOKA3alud Koppe-
JAOUI0 MEXKTY OKCUMETPHUYCCKHMMU IapaMeTpaMyd U BOCIAJIU-
TeNbHBIMU (DAaKTOPaMH MeTabOJIMTOB, B YACTHOCTH YBEJIMUCHUE
KOHLIEHTpauuu (GpuOpHHOreHa HAaXOIMIOCh B IOJOXKHTEIbHON
KOPPEJIILIUY ¢ KaYeCTBOM OKCHICHAIIMM TKaHEH.
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KOMBUHHUPOBAHHASI TEPAIIUS APTEPUAJIBHOM I'MIEPTEH3UHU Y BOJIBHBIX C TUCIUITAAEMUER

Tadykamsuiau P.U., Kanerusanze B.U., YaaBa X.M., I'eremnaze H./1., Jlazamsuiau T.I., Maraanepuase 3.B.

Tounucckuii cocyoapcmeenHbili MeEOUYUHCKULL YHUsepcumen, 0enapmameHm nponedesmuxu eHympenuux oonesuet, 1 pyzus

MHorumMu 3nueMHOIOTMYECKUMU U KIMHUYECKUMU HCClIe-
JOBaHUSAMU YCTaHOBIICHO, YTO BBICOKOE apTepUalbHOE IaBic-
nue (AJl) sBIIsieTCSl OHUM U3 OCHOBHBIX (haKTOPOB pHCKa pa3-
BUTHSI TSDKENBIX CEPIEUHO—COCYAMCTBIX OCJIOXKHEHHMM, TaKHX
KaK MHCYIIBT, HH(APKT MHOKAp/a, CepACIHAst HEJJOCTaTOYHOCTb,
3aboneBanust nepudeprudeckux cocygoB. IlpmueM, HaunmHas c
cucronuueckoro A/l 115 mwm pr.ct., noBeimenue AJl Ha Kaxpie
20 MM PT.CT. BIIBOE YBEJIMUUBACT PUCK CMEPTU OT UIIEMUYECKOH
6ones3nnu cepaua (MbC) u nHCymbTa BO BceX BO3PACTHBIX IPyII-
nax [2]. Aprepuanbnas runeprensus (Al') u runepxonecrepu-
HEMUSI CaMOCTOSITeNIbHBIE (DaKTOPBI PHCKA CEepIedHO-COCYIH-
CTBIX OCJIOKHEHHH, HX COUCTAaHHE HMPUBOJMT K eIle OOoJIbIIeMy
yXyALIeHHIO porHo3a. CreyeT OTMETHTb, 9TO y OONBHEIX Al
YacTOTOTA JUCIUIUACMUM HAMHOIO BBIIIE, YEM Y JIML C HOP-
MaJlbHBIM ypoBHeM AJl [6], cienoBaTeabHO, OHU HYKAAIOTCS B
Ha3HAYCHUH KOMOMHHPOBAHHOH aHTUTHIICPTEH3UBHOHN Tepariy
[1]. boxee Toro, coniacHO pe3yabraTaM 3MUAEMHUOIOTUYECKUX
uccienoBaHuid, ypoBHu AJl U XonecTepuHa KPOBU HAIPSIMYO
B3aMMOCBsI3aHBl Mexay coboit [7,17]. Yactoe coueranme A’
1 JUCIUIHAEMHN OOBSCHSAETCS HETIOCPEACTBEHHBIM BIHMSHHEM
TUIIEPXOJICCTEPUHEMUU U AUCIUIONPOTEMHEMHUH Ha TOHYC IIe-
pUdEpHUECKUX COCYIOB H, ClieNoBaTeIbHO, ypoBeHb A/l [16].
OpHako UMEIOTCS JaHHBIC, CBUACTEIbCTBYIOMINE U O BIMSIHUU
noBbIeHHOro A/l Ha ypoBHH nunuaoB. [1oBblIcHHE aKTUBHO-
CTH PEHHH-aHTHOTEH3HH-abaocTepoHoBoi cucteMsl (PAAC)
JIOTIOJTHATEIEHO CHOCOOCTBYET Hpoleccy aTeporene3a. AHTH-
orensut 1I, sBistace ocHOBHBIM 3ddexTopom PAAC, croco6-
CTBYET areporeHe3y 4epe3 CTUMY/ISLUI0 aHTMOTeH3HHa 1 Tumna
peuenrtopoB (AT1). Aurnorensun Il ctumynupyer okcuaaTus-
HBI CcTpecc, MOTECHUUPYIOIUH Ba30KOHCTPUKTOPHYIO PpOIb
MIeTITH/IOB ITyTeM yBelndeHNUs karabommama okcuza azora (NO),
YTO MOXET CIIOCOOCTBOBATh aTEpPOreHe3y IyTeM OKUCIICHHS
JIMIONPOTEHHOB HU3KOHM IuoTHOCTH. OKCHIATHBHBIA cTpecce,
YaCTUYHO 3allylIeHHbI aHruoreHsuHoM II, ycunmaer skc-
IIPECCUI0 MOJIEKYJI aAre3Ud, XeMOATTPAKTAHTHBIX COEIUHCHUI
1 UUTOKUHOB [11,13]. JIOMOIHUTENBHO albJOCTEPOH YBENIU-
yuBaeT KoyundecTBo AT 1-penentopoB B cepaeuHO-COCYIUCTOMN
cucreme u noreHnupyet 3¢ pexrsr PAAC. AnbnocTepoH Urpaet
HEMAJIOBAKHYIO POJIb B PAa3BUTHH THIEPTPO(UH CTEHKH COCY-
JIOB U NIPOrPECCUPOBAHUY aTepocKieposa [5]. I'unepaxkrusanus
PAAC crumynupyeT areporeHes, Ba30KOHCTPUKIMIO M YBENU-
YHMBACET COJEPKaHNe CBOOOIHBIX PAJNKAJIOB, YTO CIIOCOOCTBYET
pasButuio Kak Al Tak u atepockiueposa [2,10].

OpnHoli U3 npuymH yactoro coyeranus Al' u nucnunuaeMun
CUMTACTCS XPOHHMYECKAs TIMIEPaKTHBALUs CUMIIATO-aJpeHa-
JIOBOM CHCTEMBI, KOTOpas COIPOBOKAACTCS IOBBIIICHUEM aK-
TUBHOCTH JIUNONPOTCHHINNA3Bl U, COOTBETCTBECHHO, POCTOM
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yposHst TpurmunepuaoB (TT), a Takxke onocpeoBaHHBIM CTH-
MyJsInuei anb(aa peHopenenTopoB HapyIIeHHeM KaTabonn3ma
nunonporenHoB Hu3Koi mwiortaocty (JIITHIT). Kpome Toro, un-
CYJIMHOPE3UCTCHTHOCTh U TUIICPUHCYIUHEMUS, BO3HUKAIOIIUE
IIPU yCTOWYMBOM IOBBIIICHUH TOHYCAa CUMIIATUYECKOM HEPBHOMI
cuctemsl (CHC), oxa3pIBaroT MONOJHUTEIBFHOE HETaTHBHOE
BIIMSIHUC Ha COCTOSTHHE TUIMUAHOTO oOMeHa [4]. CHibkeHue pac-
MPOCTPAHEHHOCTH CEPICIHO-COCYANCTHIX 3aboneBanuii (CC3),
KaK OCHOBHOM IIPUYUHBI CMEPTHOCTHU HACEJICHUS, SIBIACTCS IIep-
BOOUEpEIHOM 3a1aueii 31paBooxpaneHus [9]. B HacTosee Bpe-
Ml CYIIECTBYET J0CTAaTOYHO OOJBIIOE KOJIHMIECTBO NIPEHapaToB,
HampaBJeHHBIX Ha JedeHne Al Breibop mpenapara ocHOBBIBa-
eTCsl Ha CTENCHH TSDKECTH 3a00JIeBaHMsI, HAUIMYUH WIH OTCYT-
CTBUU COITyTCTBYIOIINX 3a00JICBaHUH, OCIIOKHEHUH U CTCIICHH
pHCKa pasBUTHS cepaedHo-cocynucThix ocnokueHui (CCO),
Kpome Toro, BecbMa CylieCTBEHHBIM IIPEACTABIACTCS BO3-
MOJKHOCTb Tepalnuu yMeHbmars akTuBHOCT, CHC, noseie-
HHUE KOTOPOH TECHO CBA3aHO C HEOIArONpUsATHBIM IPOTHO30M
[14]. JIekapcTBeHHBIE ITpenapaThl pa3IMYHbIX KJIACCOB MOLYT
HCIIOJIb30BaThCsl KaK B BUJE MOHOTEpPAIUU, TaK U B Pa3HbIX
KoMOMHANMsIX. B kauecTBe npenaparos BEIOOpa B HacTosIIEe
BpeMsI JOCTATOYHO YacTO PAacCMAaTPUBAIOTCS OJIOKaTOPHI pe-
nenropos anruorensuna Il (BPA). Pacinpenne nokasanuii k
ucnoiab3oBaHu0 bPA ocHOBBEIBaeTCs Ha pe3ylbTaTax MHOIO-
YUCJICHHBIX KIIMHUYECKUX UCCIEJOBAHUNA. DTOT OTHOCUTEIb-
HO MOJIOJOH KJlacC TMIIOTGH3UBHBIX IpPENapaTroB CyMell H0-
Ka3aTh CBOIO A(P(PEKTUBHOCTH KaK IPH M30IupoBaHHOH AT,
TaKk M IPH COIYTCTBYIOUEH MeTaboJIM4ecKOMY CHHIPOMY
runeprpoun MHOKapaa JIEBOTO JKEIy[odYKa, MHKPOANbOy-
MHUHYPHN/TIPOTEHHYPHH, a TaKXKe IIPH XPOHUIECKOH cepred-
HoM HenoctarouHocTH [3]. CoueTaHue cepaeuyHO-COCYAUCTOM
naronoruu (AI' u UBC) ¢ mucnununemMuei B KIMHUYECKOU
IIPAKTUKE BCTPEUACTCS YacTO U SABIACTCA OIPEICICHHON
Iperpagoil Ha IyTH YCIEIIHOTO JIeYeHUs: OONbHBIX. Bpauy
HMPUXOJUTCS PEIIaTh CIOXKHYIO 3a/1ady IPaBUIBHOTO BHIOOpPA
JIEKapCTBECHHOI'O CPEJICTBA, [IO3BOJIAIOIIEIO, ¢ OJHOM CTOPO-
HBI, OBICTPO JOCTUTaTh IIEJEBBIX ypoBHEeH AJl, IINTEIBHO
MOAJIEPKUBATE UX, 0COOCHHO B HOYHBIC U PaHHUE yTPEHHHE
4achkl, a ¢ IpYroil — OKa3blBaTh O3UTUBHOE KapAHO-, Ba30- U
HedponporekruBHoe neiictBue. C. Thomopoulos et al [15] B
MeTa-aHanu3e 68 paHIOMU3NPOBAHHBIX ILIANEO0-KOHTPOIH-
pyembix uccnenoBanuii (PKI) mokaszanm, uro cHmkenue A/l
J00BIM U3 5 OCHOBHBIX KJIACCOB THIIOTEH3UBHBIX IIPETIAPaTOB
BEJCT K CHIDKEHUIO YUClla HHCYIbTOB U 0cHOBHBIX CCO. On-
HAKO 4acTOTa MPEAOTBPALLCHUS ITUX OCIOKHCHUH CBS3aHbI
HE TOJBKO CO CTEIEHbIO CHUKEHUS AJl, HO U C KJIacCOM IpU-
MEHSBIIEroCs IIpenapara.
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Lenbto uccnenoBaHust SBUIOCH OIpEEICHNUE KIMHUYECKOH
s dexTuBHOCTH KOMOMHHUPOBAHHOW Teparnuy BajicapraHoM (O1o-
Karop PEIeNTopoB aHIMOTEH3KHA) C aMJIOJUIIMHOM (AHTaroHHUCT
kanbis - AK) u ¢pubparamu, HazHauaeMoll B COCTaBE CTaHIapT-
HOM Teparuu apTepuaibHOM TMIIEPTeH3UH ¢ TUCIUITUIEMHEH.

MarepuaJj ¥ MeTobl. B nccieoBanme BKIFOYCHBI 58 60Tb-
HBIX B Bo3pacte oT 40 1o 65 net, umeromux Al (AJ] >140/90-
<180/110 MM pr. CT., B TOM uucie Ha (QOHEe mpreMa aHTHUIHU-
HEePTeH3MBHBIX MpernaparoB). KpuTepusMH HCKIIOYEHHST U3
UCCIIC/IOBAHUST SIBUIIMCH: CTaOWJIbHOE TOBBIIICHUE YPOBHS
AJI>180/110 MM pT. CT.; HapyLICHHUs] PUTMA M MPOBOJUMOCTH
cepyua; creHokapaus Hanpspkenus [V QyHKImoHampHOro Kiac-
ca (OK) u moxos (mo Kanaznckoit kimaccuukaiun); ocTpblid
uH(DAPKT MHOKapja; HecTaOWIIbHAs CTEHOKapIus; aopTOKOPO-
HapHoe myHtupoBanue (AKII); uHCYNBT B TeueHue mpesie-
CTBYIOILMX 6 MECSLEB; XPOHUUYECKasl CepleyHas HeAO0CTaTod-
Hocth Beime [II K (NYHA); xponuueckast oOCTpyKTHBHAsS
6onesnb jgerkux (XOBJI) 3-it crenenu; caxapublii quadet (CI)
Tuna 2 Tspkenoro redenus uin CJI tuna 1; aHruoHeBpOTHYE CKUI
OTEK WM IPyTHe BbIPaXKCHHBIC AJUIEPTMUECKIE PEaKLMI B aHAMHE3E;
HEMepeHOCUMOCTh BPA; rumnepkamiemst 6omee 5,5 MMOIB/TT; HAIH-
Yye TDKEJIOH COMYTCTBYIOLIEH MaTOIOrNH.

Bonbuble paznenensl Ha Tpu Ipynmsl: | rpynma GonbHBIX
(n=18, cpennuil Bo3pact 55,84+5,9 r) momyuyanu amIOIUNUH
(AK) 10 mr, Muxponu3upoBaHHbIi peHoduopar mumnanti 200 Mr.
II rpymna (n=20, cpenuuii Bozpact 58,0+4,9 r.) — KoMOUHMPO-
BaHHBIM mpenapar dkchopik (aMIOJUIUH 5 Mr/Bancapran
160 mr) u munantun 200 mr B cyTku, III rpynna manuentos
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(n=20, cpenuuii Bo3pact 57,0+£6,9 1) mpuHHMAIH SKCHOPK.
IIponomKuTenbHOCTD UCCIEA0BAHUS COCTaBMIA 4 MecsLa.

KinHuveckoe nccieoBaHye BKII0YAo: cOop JaHHbIX aHAM-
He3a; U3MEepeHHe POCTa U Beca C BHIUUCICHUEM MH/IEKCa MacChl
tesa (MMT), a Takoke yacToTsl cepeunbix cokpamenuii (HCC),
ypoBHeit AJl (TpexkpaTHoe, ¢ HHTEpBAJIOM HE MEHee 2 MMH, U
MOJICUET €r0 CPEAHEr0 3HAYCHUSI CUJIS ).

BonbHble Ha noMy M3Mepsin 3 paza B CyTKU apTepualib-
HOE JaBJICHHE M BEJIM 3aIUCh Pe3ysbTaToB B JHEBHHKe. [0
U B KOHIIE HMCCIIeOBaHUA IpoBoauiuch perucrpauus IOKI,
axokapauorpadpus (OxoKI') B ogHOMEpPHOM U JONILICPOB-
CKOM pexuMe 1o o0muM npasuiiam Ha kapauorpade (Vivid
7 Dimension) u nabopaTtopHble HccienoBanus. KpoBb s
UCCIIeI0OBaHMsl Opany U3 JIOKTEBOM BEHBI HATOIIAK (CITyCTs
12 4 nocne mocieaHero npuema nuuiy). Vccnegoanuce
JIMTIAJIHBIA CHEKTP KPOBU C OMNPEACIICHHEM KOHLECHTPALUU
(Mmmonw/n) obmiero xonecrepuna XC (OXC), TpUTITHIICPUIOB
(TT"), XC nunonpotennos Bbicokoil miotHocTtu (JIIIBII) ¢
BbluKciaeHueM ypoBHs XC JIHIONPOTEUI0B HU3KOM MIIOTHO-
ctu (JITTHIT) o ¢popmyne W. Friedwald.

CraTucTU4ecKuii aHaIN3 Pe3yIbTaTOB IIPOBOAUICS C UCIIOJIb-
30BaHueM t-Kputepust CThIOJCHTA.

Pe3yabTaTsl 1 ux 00cy:xaeHue. VcxonHas KIMHUYECKas Xa-
PaKkTepUuCTUKa GOHbeIX, BKIIFOYCHHBIX B MCCICAOBAHUE, MPECI-
craBieHa B Tabmuue 1.

W3 tabmuue! 1 ciieqyer, 4To JOCTOBEPHBIX PasIHUUi MKy
rpymmaMu 60abHBIX 110 JuiuTensHocTH CC3, BCTpe4aeMOCTH TH-
nepnunugemun (IJIIT) He ormedeHo.

Tabnuya 1. HUcxoouas kiuHuyeckas Xapakmepucmura 60IbHbIX, BKIIOUEHHBIX 8 UCCOe008aHUE

Ioka3zatesnn I rpynna (n=18) II rpynna (n=20) III rpynna (n=20)
JnurensHocTh AL, et 15,74£5,6 14,5+4,8 15,1+4,6
Jmarensrocts UBC, et 6,842,1 5,7+1,9 4,8+1,2
Jucnununemus, % 94,4% (n=16) 90% (n=18) 95% (n=19)
Tabnuya 2. Junamuxa UMT, YCC u yposns AJ] 6 uccredosanuu
Ioxka3arean I rpynna (n=18) II rpynna (n=20) III rpynna (n=20)
M+SD HCXOIHO | ciycTsi 4 Mecsina HCXOTHO | ciycrs 4 Mecsina HCXOHO ciycrsi 4 Mecsina
WMT, kr/m? 29,3+4,9 29,0+4,5 29,745,1 28,1+4,6 28.9+7,7 28.1+6,8
YCC, yn/muH. 74,7+10,4 76,4+7,1 77,5+11,2 75,2+6,7 78.5+11,7 77,0+8,7
CAJl, MM.pT.CT. 167,5+8,1 145,2+7,4 165,5+7,6 121,4+10,2* 163,7+10,4 140,9+8,7
JAJl, MM.pT.CT. 93,145,1 88,2+7,8 94,7+5,5 77,7£3,2% 92,8+5,8 87,5+7,8
*0<0.01 - no omHoOWEHUIO K UCXOOHBIM 3HAYEHUAM
Tabnuya 3. JJunamuka noxaszamenetl IUNUOHO20 CHeKMpA
I rpynna (n=18) II rpynna (n=20) III rpynna (n=20)
Iloxa3zaresn
HCXOTHO cnycTs 4 Mecsia | HMCXOTHO | cmycTsi 4 Mecsia | MCXOAHO | cmycTsi 4 Mecsina
5,42+0,25%
OXC, Mmon/n 6,4+0,70 6,01+0,65 6,34+0,55 6.4£1.0 6,0+0.8
p<0,05
3,38+0,25%*
XC JIIHII, Mmouns/n 4,2+0,80 4,0+0,90 4,24+0,5 0.05 4,18+0,75 3,98+0,85
J
1,80+0,07* 1,80+0,1*
TT, Mmon/n 2,20+0,08 2,14+0,1 2,1+1.1 2,0+£1.0
p<0,05 p<0,05
XC JIIBII, Mmons/n 1,12+0,55 1,18+0,50 1,1+0,30 1,24+0,3 1.17+0.65 1,07+0,4
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Hcxonno Gombuble Tpex rpymn no Bennuune UMT, UCC u
yposHio A/l (tabmuiia 2) He paznuyanuck. K xoHIly nepuona Ha-
omonenns BenmunHa YCC HAXOMWITHCh B TIPEACTax HCXOMHBIX
3HayeHuil. UMT ymeHblumics Bo Bcex rpymnnax, OJHaKO CTEHeHb
YMEHBILEHHs OblIa CTAaTUCTHYECKH HenocToBepHOH. Ha3HaueHue
6oibHBIM TIpenaparoB dxcdopik 1 unanti (11 rpynmna) conposo-
JKIIAJIOCh JI0OCTOBEPHBIM CHIDKEHHEM ypoBHel AJl: cucronmueckoe
ALl (CAD) na 26,6% (p<0,05), nuacrommnueckoe AJl (JIAJl) na
18,0%, (p<0,005), npoTHB OTCYTCTBHSI ITIOAOOHOM MOIOKUTEIBHOM
nunamuky y 6onbHbIX 11 (CAL - Ha 13,9%, (p>0,05) JA - Ha
5,7% p>0,05), 1, ocobenno, I rpymmsl, re He ObUIO JOCTHTHYTO
1IEJIEBOT0 YPOBHS apTEpHAIbHOTO AaBICHMUS.

WOXC mXCNNHN mTr mXCAnen

Juacpamma. Cpasnumenvhnas ouazpamma nokazamenei au-
NUOHO20 CREKMPA 60 6CeX SPYNNAX

Cpe/Hyie YpOBHH JIMIUJIOB U JIUIOIPOTEHIOB CHIBOPOTKH KPOBH
OBbLIM CPAaBHUMBIMH BO BCEX IpyIax. TeHACHIMS K yMECHbBIICHHIO
XC ormeuanack B I u III rpynmax GonpHbIX. Ciemyer OTMETHTD
CTaTHCTUYECKH J1ocToBepHOe yMeHblrenue TI B I rpymme Gomb-
HbIX. [unomumuaemudeckas tepanus (penopudpar 200 mr) Ha
(oHEe aHTUTHMIIEPTCH3UBHON Tepanuy C MPHUMEHEHHEM KOMOWHa-
IIUM BaJICapTaHa C aMJIOAMUIIMHOM CIIOCOOCTBOBAJIA BBIPAXKEHHO-
My YIydlleHuro JunuaHoro crnekrpa kposu. OXC cHu3mics Ha
14,5%; XC JIITHII - na 20,2%; a TI" - 15,9%.

Cryctst 4 Mecsiia y OOJBHBIX, MOJMYYaBIIMX IIperapaTbl JKC-
(op>K M TMMaHTUI, HAOTIONAJIOCH YITy4IlIeHHE [ToKa3aTeseH oole-
IO COCTOSIHUSI 37I0POBBsI, YTO MPOSIBISIOCH B MOBBILICHUH CYOb-
SKTHBHOW OLICHKHM OOJIbHBIMH CBOETO 30POBbsSl M YBEPEHHOCTH
B IOJIOKUTEIBHBIX pe3ysbTrarax MpoBOAMMOro JiedeHus. Kpome
TOro, Ha (hOHE Teparuy MnpernaparoM SKCHOPIK U JIUIAHTII 3aMeT-
HO YBEJIMYMJIACH )KU3HEHHAs! aKTHBHOCTH OOJIBHBIX, OTpaKaroIast
UX CyOBEKTHBHOE OIIYIIEHHE OOIPOCTH U CHIKCHHE YTOMIISIEMO-
cTU. B IpOTHBOIIONOKHOCT 3TOMY Y GONBHBIX | rpymmsI oTMeda-
Jlach KIIMHUYECKUM HEIOCTOBEpHAs! IIOJIOKUTEIbHAS IMHAMUKA.

B Hacrosmem uccienoBaHUM MOATBEPIKICHA BBICOKasl aHTU-
runepreH3uBHas 3(GQEeKTUBHOCTh KOMOMHALMKM BajicapTaHa
(6;10KaTOp PEIENTOPOB AHTMOTEH3MHA) C AMIIOAMITHHOM (aH-
TAaroHUCT Kanblusa) U ¢ aunanTuioM. Ilpum 3ToM mokasaHo,
YTO MOHOTEpANus aMJIOAUIIMH C JIMIAHTHIOM WM KOMOWHALHS
BaJICApTaHa C aMJIOJIMITUHOM HE MO3BOJISAET JOCTUTHYTh IIEJIEBOTO
ypoBHs AJl crycTst 4 Mecsiia OT Hayaja JISYeHHs, YTO COOTBET-
CTBYET MEKIyHApOJHOMY OIBITy JieueHHs: Al, coracHO KoTopo-
My Ha MOHOTEpAIUIO B JOJLKHON Mepe oTBeuaroT okono 40-50%
6ompHbIX [12]. Kak u3BecTHO, MeTabonn4eckas HEHTPaIbHOCTh
SIBISIETCS. 3HAYMMBIM apryMEHTOM B TIOJB3y BbIOOpa Iperapara
Ul aiuTensHoro npuMenenus npu CC3, a “uneanbHblil” mpe-
napar JOJDKEH CO4eTaTh B ceOe BBICOKYIO aHTHIHUIICPTCH3HBHYIO
AKTUBHOCTb U NOJIOKUTEIIBHOE BIIMSIHUE Ha COCTOSIHHE YITICBOIHO-
ro v JunuaHoro ooMena. boiee toro, eme B Hadane 90-x ronos
XX Beka Ha OCHOBAHMH aHAIM3a KPYMHOMACIITAOHBIX HCCIIENO-
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BaHMII BBIIBUHYTO MPEATOJIOKEHHE O TOM, YTO MeTaboIMYecKue
3¢ (eKThl TUIIOTEH3UBHBIX IPENAapaToB MOTYT OKa3aTh BIHMSHUC
Ha 3(PeKTUBHOCTD Tepalry B I0JITOCPOYHOM mepcnekruse [7]. B
IPOBEJICHHOM HcciieioBaHuu Bo I rpymme Ha (oHe npuMeHeHHs
aKc(oprKa He TOJBKO HE YXYAIIMINCH METabOINUECKHe MoKa3are-
JIM, HO J@)Ke YIyUILIMIICS JIMIUAHBIA OOMEH, YTO MPOSIBILIIOCH B
cHmxennu yposHerr OXC, XC JIITHIL, TT. Bo3moxHbIMU MeXa-
HH3MaMH TaKoOrO JIEHCTBUSI MOXKET ObIThb, BO-IIEPBBIX, CHIDKCHHUE
toHyca CHC, 4To compoBoXXIaeTcst yIydlleHHeM Karabonm3ma
JITTHII, nepudepuyeckoil BasoawIaTalyel, yCHICHHEM MHKpO-
tupkymsinud. Crenyer OTMETUTh HEMOCPEICTBEHHOE BAa30aKTHB-
HOE BJIMSIHHE MPEIapaToB Ha aKKyMYJBILIUIO MM KaTaOOoIU3M IO/
KOYKHOTO WJIM BUCLEPAJILHOTO )KUpa. B-TpeThux, XapakrepHast 1ist
HEKOTOPBIX aHTAarOHKUCTOB KaJIbIUsI aHTHOKCHIAHTHASI aKTHBHOCTD
MOXeET OBITh elle OJHUM KOCBEHHBIM MEXaHH3MOM YITydIlICHHS
JnaHOro ooMeHa [8]. B mpoBeneHHOM HCCeI0BaHUH OOTbHBIC
00eHX TPyl JONOJHUTENBHO TONTyYalld THIIOIUIUIEMAYECKOS
cpenctBo (eHouOpar, OMHAKO JOCTOBEPHBIN THITONUITHICMUYC-
ckuii 3dpexr ObLT T0CTUTHYT TONbKO BO 11 rpyrine GonbHbIX.
Takum 00pa3oMm, KOMOWHAIMS AHTUTHIIEPTEH3HBHBIX ITpe-
IIapaToB BaJicapTaHa C aMJIOIUIUHOM ¢ (HUOPATOM - JIMMAHTH-
JIOM XapakTepHu3yeTcs 0e30MacHOCTBIO M XOPOIIeH MepeHoCH-
MocThio. CoueTaHHOE JIeUCHHE apTepUalbHOW T'MIEPTEH3UHU Y
OOJIBHBIX C JUCIMIUAEMHEH KOMOMHUPOBAHHBIM AHTUTHIIEP-
TEH3UBHBIM IpernapaToM 3kcdopx ¢ pubparamu obecrieunBaeT
a¢dexTrBHOE CHIDKeHHE YpoBHSI A/l 1 yilydIieHHe JIUIHIHOTO
criektpa. [Toka3zaHo 00OIOAHOIONOKUTEIEHOE BIMSHUE THUIIO-
TEH3UBHOTO M THUIIOJIHMITHIEMUYECKOTr0 3G (HEeKTOB Teparuu.
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SUMMARY

THE COMBINED THERAPY IN HYPERTENSIVE PA-
TIENTS WITH DYSLIPIDEMIA

Tabukashvili R., Kapetivadze V., Tchaava K., Gegeshidze N.,
Lazashvili T., Maglapheridze Z.

Thilisi, State Medical University, Department of Propedeutics of

Internal Deseases, Georgia

Purpose - studying of clinical efficiensy of the combined
therapy (Amlodipin with Valsartan and fibrates) in hypertensive
patients with dyslipidemia.

Were studied 58 patients (40-65 years old) with hypertension
(the level of arterial pressure was >140/90 and <180/110mm.
Hg.RR). The patients have been divided into 3 groups: Group 1(
n=18, middle age 55,8+5,9) were given Amlodipin 10 mg., Feno-
fibrates 200mg. (Lipantil); Group 2 (n=20, middle age 58,0+4,9)
were given Exforge (Amlodipin S5Smg./Valsartan 160mg.) and Li-
pantil 200mg.; Group3 (n=20, middle age 57,0+6,9) were given
Exforge. Research duration- 4 months. Was done collection of
anamnesis, calculation of BMI, Heart rate, Blood pressure. Be-
fore and after observation were investigated: lipid range, Total
Cholesterol, Triglycerides, High Density Lipoproteins, Low
Density Lipoproteins by using W.Friedwald’s formula.

After 4 month in group 3 was found significantly reduce
of Blood Pressure, systolic- 26,6%, (p<0,001), and diastolic -
18,0%; Significantly improve Lipid range. Were decreased the
levels of Total Cholesterol -14,5%, Triglycerides-15,9%, Low
Density Lipoproteins -20,2%.

The combined therapy by Exforge and fibrates provides ef-
fective decrease in levels of blood pressure and improvement in
lipid range in hypertensive patients with dyslipidemia.
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Keywords: valsartan, amlodipin, lipantil, dyslipidemia, arte-
rial pressure.

PE3IOME

KOMBUHUPOBAHHASI TEPAIIUSI APTEPHAJIBHOMN
THNEPTEH3UHU Y BOJBHBIX C TUCJIUITAAEMUE

TaoykamBuim P.U., KaneruBansze B.U., Yaasa X.M.,
I'eremnaze H./L., JlazamBuim T.IL., Marnanepunse 3.B.

Tounucckuii 20cyOapcmeentviil. MeOUYUHCKULL YHUBEPCUment,
denapmamenm nponeoesmuKy 6HympenHux 6onesnel, I pysus

Llenpro WCCITHIOBAHWS SIBHJIOCH OINPEJENICHHUE KIMHIIECKOH
3¢ heKTBHOCTH KOMOMHHUPOBAHHOW Teparmy BajcapTaHoM (OI1o-
Karop penenTopoB aHTHOTEH3KHA) C aMJIOAUITIHOM - aHTAarOHUCT
xanbiwst (AK) n pubparamu, Ha3sHauYaeMoi B COCTaBe CTAHAAPT-
HOMH Tepanmy apTepraIbHON THITEPTEH3HH C JIUCIHIIEMICH.

Hccnenoansr 58 OombHBIX B Bo3pacte oT 40 1o 65 ner ¢ ap-
TepuansHO# THniepTensueil (Al) - aprepnansHoe naeienue (AJ])
>140/90-<180/110 mm pr. cT. BosbHBIE pa3nesIeHbl Ha TPH TPYIIITBL:
I rpyrma GonbHEIX (n=18, cpequuii Bo3pact 55,8+5,9 rona) momy-
yaym amtorunuH (10 Mr), MUKpOHH3HPOBaHHEIH (eHOHOpar H-
marTin 200 mre 11 rpyrma (n=20, cpemmii Bo3pact 58,0449 ) — kom-
OMHMPOBAHHEII TIperapar SKCOprK (aMIIOAUIIHH 5 MI/BajicapTaH
160 mr) u mumanTior 200 Mr B cyTky, 111 rpynma manpenTtos (n=20,
cpenruii Bo3pact 57,046,9 rona) - sxcdopik. [IpomomkuTensHOCTh
HCCIIEZIOBaHMS COCTABIIIA 4 Mecsa.

Knmangeckoe ncceinemoBaHye BKII0YAN0: cOOp JaHHBIX aHAM-
He3a, I3MEPeHNe POCTa U Beca C BEIYHUCICHUEM HH/IEKCA MacChI
TeJja, YaCTOThl CEPJICUHBIX COKpalleHuil, yposHeit AJl.

Jlo Hawana W B KOHIE HAOJIONEHHS WCCIEeNOBAIM JIHINI-
HBI CIIEKTP KPOBHU C OIpeEJeNICHNEeM KOHICHTPAINU (MMOJIB/JT)
obmero xonecrepuna — XC (OXC), tpunmuepunos (TI'), XC
JUIONPOTENI0B BhICOKOI mutotHOCTH (JITIBII) ¢ BEMUHCICHNEM
ypoBHst XC nunonporenioB Hu3ko# miotHoctr (JITTHIT) mo
¢dopmyne W. Friedwald.

CrnycTst 4 Mecsitia ocie npremMa npenaparoB SKCPOpPIK ¢ JINIIaH-
THJIOM Y OOJBHBIX HaOITroascs ONaronpusITHBIN pOCT (DU3HIECKOH
paboTococoOHOCTH, JocToBepHOE CHIDKeHHe ypoBHel AJl: CAJ]
Ha 44,1+9.4 Mm pT. cT. (-26,6%, p<0,001), IA1 Ha 17,7+4,4 MM pT.
ct. (-18,0%), mocToBepHOE ymydIeHre TUuaHOro criekrpa. OXC
cammiics Ha 14,5%; XC JITTHIT - rva 20,2%; T - 15,9%.

Ha ocHOBaHMH pe3yibTaToOB INPOBEAEHHOTO HCCIIEIOBAHUS
ClIeqyeT 3aKIIOYNTh, YTO COYETAHHOE JIEUCHHE apTepuaTbHOU
THIEPTEH3UN y OOJIBHBIX C JUCIHIHJEMHeN KOMOWHHPOBAH-
HBIM aHTUTHIIEPTEH3UBHBIM IIpEnapaToM dkcdopx ¢ ¢pubpara-
MU obecrieunBaeT Y exTrBHOE CHIKeHNE ypoBHI A/l U yiryd-
IIeHHE JIMITHTHOTO CIEeKTpA.
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HIGH MICROANGIOPATHY PREVALENCE IN OBSTRUCTIVE SLEEP APNEA
COMORSBID TYPE 2 DIABETES PATIENTS

2Kakhniashvili T., *Nikoleishvili L., 2Sherozia E., *Shakarishvili R., "2Kurashvili R.

'Davit Tvildiani Medical University, Diabetes, *Endocrine and Cardio-Pulmonary Disease Center «Diacory,
P, Sarajishvili Institute of Neurology, Thilisi, Georgia

Type 2 diabetes mellitus (T2DM) and its complications com-
prise an important medical problem. According to International
Diabetes Federation (IDF) 425 million people have diabetes
mellitus worldwide in 2017. T2DM counts 90% of all cases of
diabetes. It is predicted that this amount will achieve 629 million
people worldwide in 2045. Every seven seconds one person dies
from diabetes [1]. According to the multicenter trial published
in 2013 type 2 diabetes only microvascular complications rate
was 53.5% [2]. Growing prevalence of these diseases increases
their actuality. Simultaneously it is increasing the prevention ne-
cessity of the above mentioned diseases and its complications.
One significant problem is complications caused by obstructive
sleep apnea (OSA). Recent data suggests that co-existence of
T2DM and OSA is very frequent and that OSA worsens diabetes
microvascular complications [3-5]. According to the American
academy of sleep medicine (AASM), approximately 25 million
people in USA have obstructive sleep apnea diagnosis (OSA)
in 2014 [6]. Recent studies suggest that OSA worsens diabetes
microvascular complications. In several studies conducted from
2010 it was measured the links between sleep apnea and dia-
betes microvascular complications in patients with T2DM. The
studies revealed strong association between OSA and microan-
giopathy [3,4,7].

The prevalence of OSA among Georgian T2DM patients and
the prevalence of microangiopathy among these patients have
not been studied yet.

Our aim was to study OSA prevalence in patients with T2DM
referred to the Diabetes, Endocrine and Cardiopulmonary Dis-
ease Center - ,,Diacor” Tbilisi and to evaluate the microangiopa-
thy rate among these two groups.

Material and methods. Data were obtained from T2DM pa-
tients enrolled in the prospective, cohort study. The study was
being carried out in clinic ,,Diacor” Tbilisi, Georgia. All patients
provided written informed consent for participation. The results
© GMN

presented here are an analysis on data from patients enrolled
during October 2016-April 2018.

Patients were screened for OSA with the Epworth Sleepiness
Scale [8] Patients scoring more than 11 points were invited to do
Nocturnal, laboratory-based polysomnography (PSG) for final
diagnoses [9] An apnea—hypopnea index (AHI) greater than or
equal to 5 events per hour was consistent with an OSA diagnosis
[10]. OSA severity was assessed on the basis of the AHI and the
oxygen desaturation index (ODI) based on 4% oxygen desatura-
tion. OSA was classified as mild, moderate, and severe on the
basis of AHI 5-15 events per hour, 15-30 events per hour, and
greater than or equal to 30 events per hour, respectively [11].

The following data were collected: medical anamnesis; demo-
graphic and anthropometric data; Epworth sleepiness score data;
laboratory (complete blood count, biochemistry, immunology,
complete urine test, including urine albumin) and instrumental
investigation data (fundoscophy, laboratory polysomnography).

E- GFR was calculated using standardized serum creatinine,
age, race and gender- developed by the modification of diet in
renal disease (MDRD) study group and the chronic kidney dis-
ease epidemiology collaboration (CKD-EPI) [12]. Fundosco-
phy was done using digital retinal images for each eye by an
ophthalmologist. Diabetic retinopathy was scored according to
the International clinical diabetes retinopathy severity scale -
the stage 1 is defined as no apparent Retinopathy, stage 2-mild
non-proliferative diabetic retinopathy, stage 3-non-proliferative
diabetic retinopathy, stage 4-severe non-proliferative diabetic
retinopathy, stage 5-proliferative diabetic retinopathy [13].

All the laboratory-Instrumental Investigations assessment, an-
thropometric data and clinical improvement assessment frequency,
also treatment approach and compensation quality assessment of
T2DM and OSA are defined according to the European Associa-
tion for the Study of Diabetes, American Diabetes Association and
American Academy of Sleep Medicine guidelines.

91



Inclusion criteria: Adult type 2 diabetes patients. Exclusion
criteria: Subjects with type 1 or other types of diabetes mellitus;
pregnancy; alcohol/drug abuse; psychical disease; patients on
hemodialysis; polysomnographically confirmed advantageously
central OSA; cancer and any life threatening conditions.

Statistical analysis: Measures were presented as mean with
standard deviation and the level of significance was defined as
alpha = 0.05. With respect to potential biases of measurement,
parameters with a non-Gaussian distribution of values were
transformed by natural logarithm for statistical tests. Differences
between groups were analyzed by ANOVAs. It was also evalu-
ated Relative Risk (RR), 95% CI intervals and Chi 2 statistics
for qualitative variables.

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

Results and their discussion. From 263 recruited patients, 31
were excluded and 232 analyzed. 54 (23.27%) patients were diag-
nosed OSA. From 54 T2DM patients with comorbid OSA (OSA+)
most of the subjects 39 (72.22%) were male. Also, most of the sub-
jects 38 (70.37%) were in the age range 40-60 years. Diabetes dura-
tion more than 6 years was higher in OSA- group than in OSA+
group (82.58% OSA-; 55.56% OSA+ P=0.0001, Table 1).

Definition of abbreviations: OSA =obstructive sleep apnea;
Cl=confidence interval; HbA 1c=glycated hemoglobin; RR=relative
risk; Cm= centimeter; BMI=Body mass index; CPAP=continuous
positive airway pressure. From OSA + patients 12 (22.22%) had
both diabetic retinopathy with microalbuminuria; 19 (35.19%)- dia-
betic retinopathy with chronic kidney disease (CKD), Fig. 1.

Table 1. Demographics (n=232)

. OSA+ OSA- Difference, RR o
Variables (N=54) (N=178) or 2 95%CI P value
Age
30-40 3 (5.56%) 4 (2.25%)
40-60 38 (70.37%) 81 (45.51%) = 13.6942 0.001
>60 13 (24.07%) 93 (52.25%)
Sex
Male 39 (72.22% 87 (48.87%
(72.22%) (a8.57%) RR =2.1873 12791 0.0042
Female 15 (27.78%) 91 (51.13%) to 3.7405
Diabetes duration
<6 years 24 (44.44% 31 (17.42%
Y (349%) (1742%) RR =2.5745 1.6525 <0.0001
3 Gyears 30 (55.56%) 147 (82.58%) t0 4.010
HbAlc
<7.5% 19 (35.19%) 54 (30.34%) 0.7280 0.4983
RR =1.1824
>7.5% 35 (64.81%) 124 (69.66%) to 1.9203 (NS)

o -25.153 to
Waist Circumference, cm 125.38 £21.33 105.20 + 14.38 -20.180 15207 <0.0001

Serum creatinine 75.66 £25.37 68.36 +£21.81 -7.3 _15‘6234538t0 0.0394

. -1.128 to
C peptide 323+£1.32 2.53+1.42 -0.7 0272 0.0014
BMI kg/m? 40.44£9.67 30.99 £ 5.65 9.45 LI <0000
. 0.0527 to 0.3981
0, 0 ]

Insulin treatment 1 (1.85%) 8 (4.49%) RR =0.4120 32214 (NS)
Oral hypoglycemic agents 17 (31.48%) 17 (9.55%) RR =3.2963 1.8102 to 3.901 0.0001
Combined hypoglycemic 0.6524 to

treatment (insulin+ Oral 36 (66.67%) 149 (83.71%) RR =0.7964 0 9722 0.0253
hypoglycemic agents '
CPAP therapy 26 (48.15%) N/A N/A N/A N/A
Positional therapy 28 (51.85%) N/A N/A N/A N/A
. . 0.6164 to 0.7494
0, 0, =
Urine Albumin 12 (22.22%) 36 (20.22%) RR =1.0988 19586 (NS)
. . 0.5333 to 0.8689(
0, 0, ]
Urine Protein 9 (16.67%) 28 (15.73%) RR =1.0595 21051 NS)
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Table 2. OSA severity and OSA duration

Mild OSA (AHI 5-15) Moderate OSA Severe OSA (AHI > 30)
) (N=19) (AHI 15-30) (N=27)
OSA Severity (N=8)
Mean SD Mean SD Mean SD
. 0.68 0.65 1.63 1.42 3.07 2.09
OSA Duration, years
p,,=0.0232 p, =0.0781 (NS) p, ,<0.0001

P=0.03%90

= s g 12.36%
DR + Microalbuminuria é —

10.67%
DR + Proteinuria :I—|

| 16.67%

] p=0.0418
DR + CKD | 2191%
I35.19%
e 10% 20% 30% 20%

Fig. 1. Coincidence of diabetic retinopathy (DR), chronic kid-
ney disease (CKD) and microalbuminuria

Definition of abbreviations: OSA =obstructive sleep apnea;
DR=diabetic retinopathy; CKD=chronic kidney disease.

From 54 OSA + patients 19 (35.19%) was mild OSA,
8(14.81%)-moderate OSA and 27 (50%)-severe OSA. Mean
OSA duration in patients with mild OSA was 0.68, in moderate
OSA-1.63, in severe OSA -3.07 (Table 2).

Definition of abbreviations: OSA =obstructive sleep apnea;
AHI=apnea-hypopnea index, SD=standard deviation

Prevalence of CKD and coexistence of diabetic retinopathy
and CKD was higher in patients with severe OSA, than in mod-
erate and mild OSA. (Fig. 2).

25.93%

DR + CKD 3.70%
5.56%

p=0.0336

25.93%

CKD 3.70% p=0.0336

B Severe OSA 5.56%
EModerate OSA \ T ! ‘ | |
OMild 0sA 0% 5% 10% 15% 20% 25%  30%

Fig. 2. Distribution of patients with CKD and DR+CKD by
the severity of OSA

Definition of abbreviations: OSA =obstructive sleep apnea;
DR=diabetic retinopathy; CKD=chronic kidney disease

The study provides the information that coexistence of dia-
betic retinopathy and CKD as well as coexistence of diabetic
retinopathy and microalbuminuria are quite frequent in OSA co-
morbide T2DM patients referred to the clinic ,,Diacor”. Diabe-
tes duration was higher in OSA+ group than in OSA- group. We
also found that HbA 1c value more than 7.5 % was nearly similar
in OSA+ and OSA- groups. So, we are able to conclude that
prevalence of microangiopathy is higher in T2DM patients with
OSA comorbidity, than without OSA and this is independent
from HbA ¢ level. We also found that prevalence of obesity and
hyperinsulinemia is higher in OSA+ patients than in OSA- pa-
tients. The research revealed that the prevalence of severe OSA

© GMN

was higher, than the prevalence of mild and moderate OSA and
the duration of OSA was higher in patients with severe OSA. Al-
though the prevalence of CKD and coexistence of diabetic retinop-
athy and CKD were significantly higher in severe OSA group, than
in mild and moderate OSA groups. So, we can conclude that OSA
severity is associated with CKD and coexistence of diabetic reti-
nopathy and CKD. Also, OSA duration has an influence on OSA se-
verity. The research has limitations. We recruited the patients from
one particular clinic and we are not able to generalize the results to
all the Georgian population. But, taking into account the results we
can suggest that it is important to screen all type 2 diabetes patients
in Georgia for OSA, as the disease is associated with high preva-
lence of microangiopathy, the leading problem causing blindness
and dialysis/kidney transplantation.
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SUMMARY

HIGH MICROANGIOPATHY PREVALENCE IN OBSTRUCTIVE SLEEP APNEA
COMORSBID TYPE 2 DIABETES PATIENTS

2Kakhniashvili T., *Nikoleishvili L., 2Sherozia E., *Shakarishvili R., 2Kurashvili R.

!Davit Tvildiani Medical University, Diabetes, *’Endocrine and Cardio-Pulmonary Disease Center «Diacory;
3P, Sarajishvili Institute of Neurology, Thilisi, Georgia

Our aim was to study OSA prevalence in patients with T2DM
referred to the ,,Diacor” and to evaluate the microangiopathy
rate among this two groups. Data were obtained from T2DM pa-
tients enrolled in a prospective, cohort study. The study was be-
ing carried out in the clinic ,,Diacor” Tbilisi, Georgia. Patients
were screened for OSA with the Epworth Sleepiness Scale. Pa-
tients scoring more than 11 points were invited to do Nocturnal,
laboratory-based polysomnography (PSG) for final diagnoses.
The following data were collected: medical anamnesis; demo-
graphic and anthropometric data; laboratory (complete blood
count, biochemistry, immunology, complete urine test, including
microalbuminuria) and instrumental investigation (fundosco-
phy, laboratory polysomnography) data.

From the total 232 patients 54 (23.27%) were diagnosed with
OSA. From OSA + patients 12 (22.22%) had coexistence of dia-
betic retinopathy and microalbuminuria, 19 (35.19%)- coexis-
tence of diabetic retinopathy and chronic kidney disease (CKD).
Prevalence of coexisted diabetic retinopathy and CKD and CKD
independently was significantly higher in patients with severe
than in moderate and mild OSA patients. Our results suggest that
it is important to screen all type 2 diabetes patients in Georgia
for OSA, as the disease is associated with high prevalence of
microangiopathy.

Keywords: type 2 diabetes mellitus, obstructive sleep apnea,
microangiopathy.

PE3IOME

BBICOKAS YACTOTA MUKPOAHI'MOITATHUH Y TAIIMEHTOB C KOMOPBU/JHBIMHU COCTOAHUSIMU:
CAXAPHBIM JUABETOM THUIIA 2 U OBCTPYKTHUBHBIM AITHOD CHA

2Kaxunamsumm T, ZHuxoaenmsuiu JI.P., 2[llepo3ust E.T, *Illlakapumsuin P.P., *Kypamsuau P.B.

Meouyunckuii ynusepcumem um. Jasuoa Teunouanu; *Ilenmp ouabema, s3100KpUHHbLX
u cepoeqno-ne2ounvix 3a6onesanuu «quaxopy, SUncmumym nesponozuu um. I1. Capadocuweunu, Tounucu, I'pysus

enbto uccnenoBaHus SIBUIOCH ONpPEACNICHHE PacIpocTpa-
HEHHOCTH MHKPOAHTHONATHU HPH CHHIPOME OOCTPYKTHBHOIO
aIHod BO CHE KOMOPOHUIHBIM CaxapHbIM auadeTe Tuma 2.

TIpoBeneHo MPOCIEKTHBHOE, KOTOPTHOE MCCIICAOBAHHE MALMCHTOB
¢ caxapHbM radetoM tuma 2 (C/IT2), KoTopble MPOXOKIIH JIeUeHHEe
B Llentpe nuabera, SHIOKPUHHBIX M CEPIEYHO-JICTOYHBIX 3a00NeBa-
Huii «/{paxop». B xone uccnenosanus ucnons3osam Hlkamy cos-
mBoctu Epworth Sleepiness Scale st ckpunuHra cunapoma 06-
crpykruBHOro aHod Bo cHe (COAC). [TauueHTbl, KoTopble Habpam
11 6amoB 1 GONBIIE AT YCTAHOBICHHS OKOHYATEIBHOTO JHArHo3a
HaIpaBlICHbl Ha HOYHbBIC JIAOOPATOPHBIC HCCIICOBAHHS TOJIMCOM-
Horpaduy. M3ydeHsl MEIMIMHCKHAE UCTOpUH, AeMorpaduyeckie 1
AHTPOIIOMETPUUCCKUE JTAHHBIC, PE3Y/BTaThl JIAOOPATOPHBIX (OOIIIHIA
aHaM3 KPOBHU, OMOXMMUS, IMMYHOJIOTHS, OOIIMIA aHATM3 MOYH U

MOYEBOH aTbOyMUH) M HHCTPYMEHTAIBHBIX ((PYIOCKOMHS U TIOJICOM-
Horpactmst) nccnenoannit. COAC muarnoctuposat y 54 (23,27%) m3
232 marmeHToB, U3 HuX y 12 (22.22%) BBISABICHO COUETaHME THA0CTH-
YeCKOH peTHHONATHN 1 MEKpoansOymuHypun, y 19 (35,19%) - pern-
HOTIATHH 1 XPOHNYIECKOTO 3a00/ICBAHIIS TTOUEK.

[Toka3zarenu pacnpoCTpaHEHHOCTH XPOHUYECKOTO TOYEYHOTO
3a00eBaHus, JHA0CTUUECKON PETHHONATHH U XPOHUYECKOTO
3a00neBaHMs TIOYEK 3HAYUTEIBHO BBINIE OBIIM y MAlMEHTOB C
Tspkenoii crenenbio COAC B cpaBHEHUH C TALIMEHTAMH CO Cpell-
HEH 1 JIeTKOi1 cTeneppio TshkecTH. OCHOBBIBASsICh Ha PE3yNbTaTax
HCCIIEAOBAHMsI, aBTOPAMH IENAeTCsl BBIBOJ O HEOOXOTMMOCTH
npoBenerns ckpuauHra Ha COAC mns Beex manuenTtoB ¢ CT2,
MIOCKOJIBKY 3a00JIeBaHIE CBSA3aHO C BEICOKUM PACIPOCTPAHCHU-
€M MHKPOAHTHOMATHH.
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CARDIOVASCULAR SYSTEM AND MUSCULOSKELETAL CHANGES
OF THE SPORTSMEN WITH POLYMORPHISMS OF COL1A1 GENE

Nekhanevych O., Zhyliuk V., Logvinenko V., Onul N., Khomiak O.

State Establishment ,, Dnipropetrovsk Medical Academy of Health Ministry of Ukraine”, Ukraine

One of the anionic proteins of connective tissue (CT) ter-
ritorial matrix is collagen. The abnormality of its synthesis,
transformation and deterioration follows most of CT dysplasia
(CTD) [3]. 28 types of collagen [21], differing according to the
molecular organization, organic and tissue material, are differen-
tiated. Type I collagen which occurs in most kinds of CT is one
of the most spread. Type I collagen major feature consists in the
counteraction to the CT strain.

The most significant role in formation of Type I collagen ge-
netic pathology plays COLIAlgene located in 17g21.33 chro-
mosome. It codes protein alpha 1 that forms the basis of Type
I collagen helical structure [10]. Of course, polymorphisms of
COL1Algene encounters in 1245 position, that is responsible
for the transcriptional factor Spl interference, and involves sin-
gle nucleotide replacement of guanine (G) for thymine (T). It
leads to the rising of the transcriptional factor Splstrength and
increasing of protein alpha 1 amount as a result Type I collagen
characteristics change.

The influence of such polymorphisms on the fall of the bone
mineral density is the most explored [9, 10, 20]. There are some
facts that polymorphisms of COL1Algene (rs 1800012 TT) is a
genetic marker in recent times. It is associated with such mus-
culoskeletal disorders of sportsmen as ligament ruptures, joint
dislocations, tendinapathy [17,18]. Also this polymorphisms is
connected with the development of the other CTD signs which
are inguinal hernia [19], pelvic organ prolapse [12] together
with the major vessels dysplasia [7].

Consequently, the investigation of the extension and associa-
tion of COL1Algene polymorphisms with CTD signs among
sportsmen offers the opportunity for the doctors in sport medi-
cine to run differential diagnostics of CTD clinical forms to-
wards the prevention of complications during the training ex-
ercise stress.

People with CTD signs attract the particular attention of the
experts when they decide on the access to the physical exertion.
CTD is genetic abnormality of connective tissue, combined into
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syndromes and phenotypes on basis of external and/or viscero-
genic signs similarity. It is characterized with genetic inhomoge-
neity and multiplicity of clinical presentations from the innocent
subclinical forms to the development of multisystem pathology
following progredient progression [3]. In certain cases, such
as valve prolapse and atypically located cords of ventricle of
heart, sportsmen have eligibility doing sport [5, 14]. Moreover,
some kinds of sport select people that have different CTD phe-
notype manifestations intentionally (high body height and arm
span increase are useful for rowing, volleyball, basketball; an
asthenic type and joints’ hypermobility are for modern rhythmic
gymnastics, synchronized swimming) [5, 13]. There is no data
concerning polymorphisms of COL1Algene extension among
the sportsmen, its connection with such CTD signs as joints’
hypermobility, postural disorder, back bone deflection, chest
distortion, valve prolapse, atypically located cords of ventricle
of heart, dilatation of arterial vessels in the available literature.

The purpose of the study is an identification of the extension
and impact of polymorphism of COL1A1 gene on cardiovascu-
lar system and musculoskeletal state of athletes.

Material and methods. In order to support the objectives 85
people in the ages from 9 to 32 were examined. The average
age was 23.2+4.3 years, 33 of them were men (38.8%) and 52
were women (61.2%). According to the sport specialization 20
of them were representatives of team sports such as volleyball,
football (23.5%) and 25 were from cyclic (swimming) sports
(29.4%). Also 40 people of the given age but without any sport
qualification (47.1%) were included.

With the help of anthropometry and somatoscopy CT sys-
temic utilization (CTSU) was identified into dysplastic process
which means that body mass index (BMI) was rated, dolicho-
stenomelia signs were identified by the billing of the hand,
foot length and arm span equilibration to the body height as
well as the correlation of the superior body segment with the
inferior one [3]. Joints hypermobility was evaluated with the
help of P. Beighton stanine [8]. Arch of the foot state, the ex-
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istence of back bone deflection, chest, skull, limbs distortion,
striate atrophy, hernia, vessel pigmentation, skin expansion
were estimated as well [3].

In the rest position electrocardiographic and echocardio-
graphic (EchoCG) examinations were done routinely [4,
11]. We used 2-4 MHz phase transducer in 2D, M-, colour,
pulse-wave, constant-wave and tissue Doppler modes. The
dimensions and volumes of the heart chambers were mea-
sured according to the recommendations of the American
Society of Echocardiography [11]. Left ventricular diastolic
function was assessed by transmitral flow values at the pulse-
wave Doppler study and rate of movement of the mitral valve
fibrous ring in the lateral part with Doppler visualization ac-
cording to the recommendations of the European association
of echocardiography [15]. The filter was set to exclude high
frequency signals and the Nyquist limit was adjusted to a range
of 15 20 cm/s. Gain and sample volume were minimised to al-
low for a clear tissue signal with minimal background noise.
Indicators of maximum early diastolic speed of (E) were mea-
sured from the apical four-chamber view with a 1-3 mm sample
volume from the septal corner of the mitral annulus. We mea-
sured indicators of the maximum speed (cm/s) of early diastolic
(E) and late diastolic mitral valve streams (A), maximum speed
(cm/s) of early diastolic and late diastolic mitral annulus veloc-
ity (e’ and a’ respectively), early diastolic inflow acceleration
time (AT, ms) and deceleration time (DT, ms) and calculated the
following ratios: E/A, e’/a’, E/e’ and DT/AT.

Every sportsmen was examined with EchoCG using Philips
HDI 5000 device (made in the USA, 2004). 2-4 MHz phased
array transducer in 2D, M, Color, pulse-waved and constant-
waved D modes was utilized. Based on the results of anthro-
pometry and EchoCG 24 people with CTD signs were selected
(main group). The control set involved 61 people without speci-
fied features.

Blood sampling of the patients was occurred in fasting state
between 10 am and 1 pm from the basilic vein; the obtained
samples were kept at a temperature of 20 degrees below zero.
Polymorphisms of COL1A1gene analysis included DNA purifi-
cation guided by the sorption purification with the help of panel
Sorb-Am from AmpliSense (Russia); amplification (polymerase
chain reaction (PCR) on the thermo cycler Rotor-Gene 6000
from “Corbett Research” (Australia) with the specific primers
for polymorphisms rs1800012 (+1245G/T (S/s) of COL1A-
1gene by the next procedure: after the preliminary DNA de-
naturation (5 min at a temperature of 98 degrees) 35 cycles of
amplification were occurred in the next conditions: denaturation
at a temperature of 96 degrees for 30 sec., DNA hybridization
with primers and sequence synthesis, complementary template
DNA at a temperature of 68 degrees for 20 sec., the final stage
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of synthesis was occurred at a temperature of 72 degrees for 10
min.. To identify the alleles of COL1Algene DNA hydrolysis
was occurred with restriction ferments (DNA splitting was done
in accordance with the algorithm provided by the producer of
endonuclease Bsel 1 (LLP “SybEnzim”, Russia); electrophore-
sis in 8% polyacrylamide gel and imaging of restriction results
(it was detected the fragments with quantity 108 p.o. that cor-
responded to T allele and quantity 85 p.o. for G allele).

The statistical processing of the obtained results was occurred
with help of the license application software program pack STA-
TISTICA (6.1, serial number AGAR909E415822A) [6]. The
distribution type indices were analyzed with W-criterion by
Shapiro Wilk. The accuracy of distinctions between the indices
including the distribution type was identified with T- criterion by
Student and U-criterion by Mann Whitney. To decide the impact
of the studying factors on the examined groups, ANOVA analy-
sis of variance was used. Statistical significance threshold level
of the obtained results was taken p<0.05. The results are shown
in the form of M+SD.

The work was done in respect of the commission of medical
ethics regulations, geared towards the instructions of Conven-
tion of the Council of Europe “About protection of human rights
and dignity in terms of biomedicine” (1997) and World Medical
Association’s Declaration of Helsinki (2008).

Results and their discussion. Three genotypes which are
GG, GT and TT were identified while DNA analyzing, where
“unfavorable” T allele corresponded with the absence of restric-
tion site for endonuclease Bsel 1. It proves the existence of mu-
tation in COL1A1gene [2].

The analysis of distribution of genotype frequency and CO-
L1Algene alleles due to polymorphisms rs 1800012 (+1245G/T,
(S/s) in the samplings let to identify the increase of GG and TT
genotypes as well as T allele among the people of the main
group (p<0.05, ¥2=7,96). The expansion of alleles and COL1A-
lgene genotypes is presented in Table 1.

To identify the disparity in groups, differentiated by geno-
types, the one-way analysis of variance was occurred. Polymor-
phisms of COL1A1 gene rs 1800012 was selected in capacity of
the group factor but the dependent factors were CTD external
symptoms (Table 2).

As it is seen from the data of table 2, people with genotype
TT of polymorphisms rs 1800012 fundamentally differ in the
musculoskeletal state that displays totally in CTSU point in-
crease. One-way analysis of variance was occurred to evaluate
the impact of some alleles of this polymorphisms on the muscu-
loskeletal state. The existence of G or T allele of polymorphisms
of COL1A1 gene rs 1800012 was selected in capacity of the
group factor but the dependent factors were CT dysplasia exter-
nal symptoms (Table 3).

Table 1. The expansion of alleles and COL1A1gene genotypes due to polymorphisms rs 1800012

Groups GG genotype GT genotype TT genotype G allele T allele
In general (n=85) 25 (29.4%) 57 (67.1%) 3 (3.5%) 82 (96.5%) 60 (70.6%)
Men (n=34) 10 (29.4%) 23 (67.7%) 1(2.9%) 33 (97.1%) 24 (70.6%)
Women (n=51) 15 (29.4%) 34 (66.7%) 2 (3.9%) 49 (96.1%) 36 (70.6%)
Sportsmen (n=45) 11 (24.4%) 33 (73.3%) 1(2.2%) 44 (97.8%) 34 (75.6%)
Non-sportsmen (n=40) 14 (35.0%) 24 (60.0%) 2 (5.0%) 38 (95.0%) 26 (65.0%)
Main group* (n=24) 6 (25.0%) 15 (62.5%) 3 (12.5%) 21 (87.5%) 18 (75.5%)
Control group (n=61) 19 (31.2%) 42 (68.9%) 0 61 (100.0%) 42 (68.9%)

*- p<0.05
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Table 2. Impact of polymorphisms COL1A1gene rs 1800012 on the gradations
of CT dysplasia s external symptoms in the experimental groups, (M+SD)

Variable GG Igle:l;(;type GT Iglezlgt;type TT glf:;)type
Arm length/body height, units 0.42+0.01 0.44+0.01 0.45+0,02*
Brush length/body height, units. 0.108+0.003 0.108+0.004 0.124+0.004*
Reach of the arms/body height, units. 1.02+0.03 1.02+0.03 1.07+0.03*
Hypermobility of Joints, balls 5.13+1.18 5.15+1.04 6.67+1.41*
Skin elasticity, cm 1.50+0.20 1.75+£0.31 1.85+0.35*
Skin thickness, mm 1.25+0.27 1.21+0.25 1.50+0.31*
CTSU, balls 4.25+1.59 4.13+1.13 6.50+2.42%*
*- p<0.05

Table 3. Impact of G and T alleles of polymorphisms of COL1Algene rs 1800012
on connective tissue dysplasia external symptoms development in the experimental groups, (M£SD)

G allele T allele
Variable Positive Negative Positive Negative
n=82 n=3 n=60 n=25
Arm length/body height, units 0.43+0.01* 0.45+0.02 0.44+0.02 0.44+0.02
Brush length/body height, units. 0.11+0.01* 0.12+0.01 0.11+0.01 0.11+0.01
Reach of the arms/body height, units. 1,02+0.03* 1.07+0.03 1.03+0.03 1.02+0.03
Hypermobility of Joints, balls 5.14+1.20%* 6.67+1.41 5.24+1.37 5.14+1.27
CTSU, balls 4.16+1.59* 6.50+2.42 4.26+1.61 4.25+1.49
*- p<0.05
Table 4. Impact of polymorphisms of COLIAIgene rs 1800012 on cardiohemodynamic parameters
according to echocardiographic data, (M+SD)
Variable GG genotype GT genotype TT genotype
n=25 n=57 n=3

Bulbar aorta diameter, cm 2.72+0.21 2.77+0.24 3.03+0.37*

Maximum speed of early diastolic (E) mitral valve streams, cm/s. 85.3%11.1 90.3+15.7 75.249.0
Left ventricle diastolic diameter, cm 4.53+0.27 4.81+0.54 5.00+0.57*

Left ventricle systolic diameter, cm 2.84+0.21 2.96+0.44 3.05+0.47

Ejection fraction of left ventricle, % 66.4+2.8 68.6£5.9 70.2+6.1
Maximum speed Qf ea.rly diastolic (E) m¥tral \ialve §treams/early 6.444131 6.7242.01 47041 03%
diastolic mitral annulus velocity (e”), units

¥ p<0.05

The evaluation of morphometric and cardiohemodynamic pa-
rameters in the rest position showed that CT skeleton abnormal-
ity among people with TT genotype led to the increase of bulbar
aorta diameter, end-systolic dimension of heart as well as the
deviation of parameters that characterize diastolic heart function
(p<0.05, Table 4).

Study results of polymorphisms of COL1Algene rs 1800012
expansion showed critical extension (67.1%) of heterozygous
gene GT in the selected for analysis population however het-
erozygous gene TT is found only with frequency of 3.5%. The
rate of T allele in our study is 60% that has no statistic differ-
ence with the same allele expansion among European popula-
tion (p<0.05).

Associated trait of genotype TT involves dolichostenomelia,
joints’ hypermobility, frequency increase of back bone deflec-
tion and as a result rising CT exhaustion level in dysplastic
process that is corresponded with abnormality of CT skeleton
qualitative composition among people with polymorphisms of
COL1Algene rs 1800012. This data explains more frequent
© GMN

traumas of tendon-ligament set among the sportsmen with this
kind of mutation, which are described in some foreign publi-
cations [6, 7]. However these can be found some single works
that are at variance with our data about the impact of polymor-
phisms, selected for the analysis, on dysplastic presentations [1].
That is why it is necessary to continue studying and detailing of
the problem.

Functionary unfavorable genotype TT leads to the changes in
heart morphology and major vessels that is proved with the data
of international studies [7].

Impairment in myocardial relaxation during diastole in
those athletes is the earliest symptom of physical strain of
the cardiovascular system as have been shown in previous
publication [16]. The myocardium relaxation process deflec-
tion among the patients with TT genotype at the ratio of the
incident diastolic flow’s max speed on the mitral valve to the
fibrous ring movement of the mitral valve points at the ne-
cessity of this polymorphisms including, while planning of
training load.
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Conclusion.
1. The study results of polymorphisms of COLI1Algene
rs 1800012 expansion pointed at the critical extension of hetero-
zygous gene GT in the selected for analysis population however
heterozygous gene TT is found only with frequency of 3.5%.
2. Associated trait of genotype TT of polymorphisms of CO-
L1Algene rs 1800012 involves dolichostenomelia, joints’ hy-
permobility, frequency increase of back bone deflection and as
a result rising CT exhaustion level in dysplastic process that is
corresponded with abnormality of CT skeleton qualitative com-
position.
3. Functionary unfavorable genotype TT leads to the changes
in heart morphology, major vessels and myocardium relaxation
process deflection.
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SUMMARY

CARDIOVASCULAR SYSTEM AND MUSCULOSKEL-
ETAL CHANGES OF THE SPORTSMEN WITH POLY-
MORPHISMS OF COL1A1 GENE

Nekhanevych O., Zhyliuk V., Logvinenko V., Onul N.,
Khomiak O.

State Establishment ,, Dnipropetrovsk Medical Academy of
Health Ministry of Ukraine”, Ukraine

The purpose of the study of the study is an identification of
the extension and impact of polymorphism of COL1A1 gene
on cardiovascular system and musculoskeletal state of athletes.

85 people in the ages from 9 to 32 (the average age was
23.2+4.3 years) with polymorphisms rs 1800012 of COL1ALl
gene were examined during this investigation. With the help of
anthropometry and somatoscopy skeletal abnormalities were es-
tablished. To cardiohemodynamic investigation was used echo-
cardiography. Polymorphisms of COL1A1 gene analysis was
done by polymerase chain reaction method.

The study results of polymorphism of COL1Algene rs
1800012 expansion pointed at the critical extension of hetero-
zygous gene GT in the selected for analysis population however
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heterozygous gene TT is found only with frequency of 3.5%.
Associated trait of genotype TT of polymorphisms of COL1A-
Igene rs 1800012 involves dolichostenomelia, joints’ hypermo-
bility, frequency increase of back bone deflection and as a result
rising CT exhaustion level in dysplastic process that is corre-
sponded with abnormality of CT skeleton qualitative composi-
tion. Functionary unfavorable genotype TT leads to the changes
in heart morphology, major vessels and myocardium relaxation
process deflection.

Keywords: polymorphism, gene COL1A1, sportsmen, heart,
skeleton.

PE3IOME

MU3MEHEHHMSI B CEPIEYHO-COCYIUCTOM CH-
CTEME U OIIOPHO-ABUIATEJIBHOM AIIITAPATE
Y CHOPTCMEHOB C INOJUMOP®U3MOM TI'EHA
COL1A1

Hexaneenu O.b., ’Knmok B.HU., Jloreunenko B.B.,
Onya H.M., Xomsk E.B.

Tocyoapcmeennoe  yuepexcoeue «/nenponemposckas meou-
yunckasn akademuss M3 Yepaunwiy, Yxpauna

Lenpro uccnenoBaHus sIBUIOCH ONPEICJICHUE BIUSHUS TOJIU-
mop¢usma rera COL1A1 Ha cocTosiHUE CepIeuHO-COCYIUCTOM
CHCTEMBI ¥ OIIOPHO-/IBUIATEIBHOIO alapara y ClloOpTCMEHOB.

OO6cenoBanbl 85 CIIOPTCMEHOB B Bo3pacte oT 9 1o 32 ner
(cpennuii Bo3pacTt cocraBui 23,2+4,3), KOTOPbIE 3aHUMAJIUCh
UI'POBBIMU U HUKIIMYECCKUMU BUAMH CIIOpPTA. I/I3MeHeHPI$[ B OIIOp-
HO-JIBUTaTEIbHOM arlapare y CIOPTCMEHOB ONPEENISUIN C IIOMO-
I1IbIO AHTPOTIOMETPHUH 1 COMATOCKOINY, UL OLICHKH KapIIoreMOIMHa-
MHYECKHX CIABHIOB MPUMEHSIIA 3XOMOMILICPKapAuorphuueckoe
obcnenosanue, nomumopdusm rena COL1A1 onpenernsiin MeTo-
JIOM TIOJIMMEPA3HON LIETTHON peaKIny.

Pesynbrarsl uccnenosanusi nonumopdusma rs1800012 rena
COLIA1 noxa3zanu 3HAYUTEIBHYIO PACIPOCTPAHEHHOCTh Cpe-
JI1 NCCIIeyeMbIX CIIOPTCMEHOB reTepo3urotrHoro Bapuanra GT,
KOTOpBIN BCTpeuascs ¢ 4actotoit 67,1%, npu 7TOM rOMO3UTOT-
HbIi BapuaHT reHa — TT ycrtanosneH B 3,5%. deHOTUNHUECKH
redotunn TT nmonumopdusma rs1800012 rena COL1A1 mpo-
SABJIAJICSA B OOJIMXOCTCHOMCIIMU, FHHepMO6I/IHbHOCTI/I CyCTaBOB,
yBean{eHym YaCTOThbI Jle(bOpMaLIl/Iﬁ IO3BOHOYHHUKA U 3J1aCTHY-
HOCTH KOXH, yMeHbIJ_leHI/II/I TOJIIIMWHBI KOXKXKHU U, KaK CJICACTBUEC, B
YBEJIMUYCHUU OOLLIEro MOKa3aTesl BOBJICUCHUS COSAMHUTEIILHON
TKaH{ B JUCIUIACTHYECKHUIT ITPOLIECC, YTO CBSI3aHO C HApYIICHHU-

€M KaueCTBEHHOIO COCTaBa COCAMHMTEIBHOTKAHHOIO KapKaca.
OynkuroHanbHO HeOnmaronpusTHeld reHotun TT npuBoauT K
M3MEHEHHUsIM MOP(OJIOTHH CepAilla U KPYIMHBIX COCYIOB U OT-
KJIIOHEHHUSIM B MTPOLIEccax peaKcaliiu MHOKap/a.
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POJIb MEJIATOHUHA B ITIATOI'EHE3E PO3ALIEA Y )KEHIIIUH B IEPUMEHOITAY3HOM IIEPUOJE

HuckapumBuiau LL.U., Kanuranze A.I., Huckapumsuian H.B., Mredopumsuiau J./x., Huckapumsuian H.A.

Tounucckutl 20cy0apcmeeHublil MeOUYUHCKUL YHUgepcumem, oenapmamenm oepammosenepono2uu, I py3us

W3MeHeHus, TPONCXOAIINE B CTPYKTYpe HACEIeHHs 3a T0-
cleiHee AECATUIICTHE, 3HAYUTETBHO YBEITUIUITH YHCIIO KeHITNH
B TIepHUMEeHomay3HoM mepuoae. [IposBieHne KIMMakTepuye-
CKOTO CHHAPOMA OTIAWYACTCS MOMUMOP(HOCTBIO - OT SJHHHIY-

© GMN

HBIX CHMIITOMOB JI0 HOJHCHMITOMHOCTH. brnopmt™momormue-
CKOM 0COOCHHOCTBIO KIMMAKTEPUIECKOTO CHHAPOMA SIBISIETCS
KIMHUYECKN BBIPAKCHHAs Je3aJanTanust (HU3MOIOTHIECKIX
(YHKIMI JKEHCKOTO OpraHW3Ma B YCJIOBHSX MOBBIIICHHON aK-
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THUBHOCTH €ro aJanTallMOHHBIX CHUCTCM. KJ'[}OLIeByI'O poJib B
[IaTOreHe3¢e po3aliea UrpaeT KOXKHBII BOCHAJIMTENIBHBIN IpO-
necc. Bocnanenne unnnmupyercst npu ydactun TLR2 (Toll-
like receptor, Tom-momoOHBIC PEHIIETITOPBI) PEIETITOPOB. DTH
TpaHCMeMeOpaHHbIe CTPYKTYPhl aKTUBHPYIOTCS (pU3NUSCKUMH
¢daxropamu (YOO, BbICOKOIT ¥ HU3KOH TemIieparypoi), aHTH-
reHamu (xuTuHOBast o6osouka D. folliculorum, miMkompoTen Ibt
B.oleronius), Heifponientuaamu npu crpecce (HeHpPOUMMYHHbIE
MeXaHH3Mbl WM (OPMUPOBAHNE BUCLEPO-KYTAHHBIX pedliek-
coB) [8]. HanpHeiimee pa3BUTHE BOCHAICHUS O00YCIOBICHO
CeKpeLuell KepaTHHOLUTAMU BOCHAIUTENbHBIX IpoTeas (Ma-
TPUYHBIE METAJIIONPOTECHUHA3DI, ](aJ'[J'lI/Ierl/IH](I/IHaSBI) U aHTH-
MHKPOOHBIX MenTuaoB (anbga-, 6era-neeH3nHbl U KaTesu-
muaue LL-37). B Hacrosiiee BpeMsi MMEHHO KaTeIULMIUHY
LL-37 orBomuTCsl 3HaYMMas poJib B Pa3BUTHH po3alea. ITOT
AHTUMHUKPOOHBIH MOJMUIICTITU A, COCTOSIINH 13 37 aMHUHOKHUCIIOT,
OTHOCHUTCSI K CEMEHCTBY KaJJIMKpeHH-KUHHUHA. Ero ypoBeHb B
HOPAaXEHHON KO)KE 3HAYMTEJIBHO MOBBIIIEH P BCEX CyOTHMax
pozauea. Ilpogykiust LL-37 ycunuBaercs noj BIMSHUEM BCEX
TPUITEPHBIX (akTOpoB po3auea. [larodusmonornueckue 3¢-
q)eKTbI KaTeJMuuanHa CBOAATCSA K IOBBILICHUIO MIPOAYKIUU XE-
MOKHHOB KJIETKaAMHU JIepMbI (JIGHKOLIMTHI, TUCTHOLUTHI, TyYHbIE
KIleTKl/I), XEMOTAKCUCY UMMYHHBIX KJIETOK B O4al' BOCHAJICHUS,
YCUIICHUIO NTpon(epanuy SHAOTENNS COCY0B M aHTHOTeHe3a
3a CYeT yBeIMYEHHs cekpeuuu (hakTopa pocta SHIOTEIHS CO-
cynoB (VEGF) [9,10]. B pe3ynbrare naropu3noIoruueckux us-
MEHEHUI HapyLIaeTcs: apXUTEKTypa MEeKKIETOUHOTO MaTPHKCa,
HEOAHT'HMOTeHE3 U PEryJIMs HeHPOCOCYAUCTHIX CBSI3€H B KOXKE.
DopMupyroTcsl cTolKas SpUTeMa M TeJICaHTM3KTa3UU - OCHOB-
HbIC NPU3HAKU po3auea. Takum oOpa3oM, KirodeBas pojib B Me-
XaHU3ME BasoAWJIATaAllM, YBECIIMYCHUSA NMPOHULAEMOCTH COCY-
JIOB, Pa3BUTHS BOCIIAJICHUS M aHTHOTeHe3a npuHaaiexxutr VEGF
U LUTOKUHY UHTepneikuH -8 (IL-8) [3-5].

W3BecTHO, YTO 3HAYMMBIM MPOAYKT CEKpeuuu snudusa
rOPpMOH MECJIATOHUH - yHI/IBepCaHbeIﬁ PEryjasaTop KHU3HCH-
HBIX (QYHKIUH M OMOPHUTMOB OpraHuM3Ma, OTBEYAeT 3a PHUT-
MHUYECKOe, HHTerpajbHoe (YHKIHOHHPOBAHHE HEHPOIH-
JIOKPUHHOW M MMMYHHOH CHCTEM, OINpEAeIseT aJeKBaTHOE
npucrnoco6IeHne JMYHOCTH K OKpysxaroeit cpene. Hapyme-
HHUe ero OMOCHMHTE3a UI'paeT 3HAYMMYIO pOJib B 3THOIATOre-
He3e MPaKTHYeCKHU Bcex Oonesneil. BlanmoneiicTBue menaro-
HHHA C KJIIETKaMH MOXET IPOUCXOAUTHL Pas3IMYHBIMU ITYTAMU
[1,2]. Menaronun ob6nanaetr aMpuUGHUILHBIMH CBOHCTBAMH,
T.€. PaCTBOPSIETCS KaK B BOJE, TAK M KUpax, Oaroaaps 4emy
IPEO0/I0JIeBACT BCE TKAHEBbIE Oapbepbl, BO3ACHCTBYET Ha BHY-
TPUKIICTOYHBIC ITPOLECCHI KaK MUHYS CUCTEMY PCLUEIITOPOB 1
CUTI'HAJIBHBIX MOJICKYJI, TaK U IyTEM BSaVIMOHCﬁCTBHﬂ C Anep-
HBIMU U MeMeOpaHHBIME perenTopamu [6,7].

I/ICXO)ISI M3 BBIIICU3JIOKEHHOT'O, MPOBECACHUE MOHWUTOpPHHIA
MEJIaTOHHMHA, HEKOTOPBIX MPOBOCHAIUTEIIBHBIX HHUTOKWUHOB B
KPOBH OOJIBHBIX PO3aliea B KIIMMAaKTEPUIECKOM MEPHOIE KaK O/
HOI'0 U3 BO3MOXXHBIX KPUTECPUCB OLICHKH TAXCCTU 3360HeBaHﬂ5{,
HpeCTaBIIeTCS 1e1eCO00pa3HbIM M BECbMa aKTyaJIbHbIM.

Lenbio nccnenoBanus sIBUIOCH ONIPEAEICHUE KOHLIEHTPALUU
MeJaToHuHa, hakTopa pocrta dHA0TENUs cocynoB u 1L-8 y xeH-
IIMH B IEPHMEHOIIAy3aJIbHOM IIepHo/ie OOJIBHBIX po3ariea.

Marepuan u meroasl. Ilox HabmoneHuem Haxoguiauch 15
JKEHIIMH B BO3pacTe oT 43 110 65 JIeT ¢ pa3IMYHbIMU KIMHAYEe-
CKUMU ITPOABJICHUAMU po3anica U TSHKEIIbIM KIIMMAaKTEPUUECKUM
cuHIpoMoM. KoHTponbHyIO rpymily cocTaBuid 15 JKeHIIMH,
OOJIBHBIX pO3aliea TOM e BO3PACTHOW IPYIIIbI, 0€3 KIMMaKTe-
pudeckoro cunapoma. [Ipu nmogbope KIMHUYECKOro MaTepuaa
YUYUTBIBAIUCH AUATHOCTUYECKUE KPUTEPUHU po3allea: TPaH3U-
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

TOPHAsI/TIOCTOSIHHASL DPUTEMa Ha MPOTSHKEHHH Oojiee Tpex Me-
csleB; nmopaxeHue neHrpaibHoi yactu juna (T - 30Ha); Temne-
AHTUDKTA3UU, NAITYJIO-ITYCTYJIbI - JOIOJHTUTECIIbHBIC TPU3HAKU,
snema (0TeK) MOpaKeHUE a3, pUMaTo3HbIC pa3pacTaHus - BTO-
PUYHBIC UBMECHECHUA.

KomOuHanus mpusHakoB ompenensuia cyotun posanea. B
XOZie MCCIJIC/IOBAaHUSI HMCHOJIb30BaHA KiaccU(UKaLus po3area
James Q, Brimoyaromas uetsipe cyorumna [8]. Cpexn Habmrona-
eMbIX OONBHBIX B 00eux rpynmnax ormedanuch I u Il cyOTumns
- )PUTEMATO3HO - TeJICaHIMIKTaTnueckas posauea (n=5); II cy0-
THUII - NAMYJI0-IIycTyne3Has posanea (n=10).

Conep:xanue MenatoHuHa, konueHrpauuio VEGE, IL-8 B kxpou
y OOJBHBIX po3aliea ONpeaessIi METOA0M UMMYHO(EPMEHTHOTO
anamm3a ELISA u Beipaxkanu B nr/ mut. Juarno3 B obeux rpym-
rax OOJILHBIX CTABHJICS Ha OCHOBAHUU INEPBUYHBIX U BTOPUYHBIX
HPHU3HAKOB po3ariea. [IepBUYHbIC TIPU3HAKU: MPEXOIIIAs HITH HO-
CTOsIHHAs1 SpUTEMA: TaITyJIbl U ITyCTYJIbI, TCJICAHI'MOKTA3HU. Bro-
pUYHBIC MPU3HAKH: YyBCTBO MOKEHHs, OCOOCHHO B OOJICTH CKYII,
HICTYIICHHUE KOXH, OTEK MSTKHAN B TEUEHUE HECKOIBKUX ):[Heﬁ W
TUIOTHBIH, Yallle COYETAIOIINICS ¢ TanyJIaMu U IyCTyJIaMu, TJia3-
HbBIC MPOSIBJICHHUS, TOBPSKICHUE KOKHBIX MMOKPOBOB IO mepude-
pun qmia. CTeneHs TsoKecTH po3atiea (B npenenax ot 0 1o 5 6an-
JIOB) OIPEJIEIISUIN C TpUMEHeHreM rokasares [GA.

Craructryeckass o0pabOTKa JAaHHBIX HPOBEICHA C HCIHOJIb-
30BaHMEM TIaKeTa CTATHCTHYCCKUX mporpamm Statistic For
Windows ¢ BblunclieHHEM CpeiHel apudMmeTHucekoi n u ee
cranzapTHO# ommoOku (M+m). Paznnune Mexay cpaBHUBaEMbI-
MHU I'pyIIaMy CYMTAIN J0CTOBEpHBIM Ipu p<0,5.

Pe3yabrarel u ux obcyxaenue. HaGnonaembie GonbHbIC pas-
JIeTIeHbl Ha 2 TPYIIbL: OoJbHBIE po3atea (N=15) ¢ BbIpaKeHHBIM
KIMMaKTepPHIECKUM CHHIPOMOM U OONbHBIE po3area 0e3 Kiu-
MaKTEPUUECKOro CHHApoMa (n=15). DpuTeMaro3HO-TeJICaHI K-
TaTHYecKasl po3alea XapaKTpH30Bajlach Pa3BUTHEM MEPCHUCTHPY-
K)l.].leﬁ OPUTEMBI B L[eHTpa.]'leOﬁ 30HC JIMIIa U MHOI'OYMCJICHHBIX
TeseaHrnIKTazui. [Ipu 3ToM nepropOuTaibHbIe 30HBI OCTABAIHCH
CBOOOIHBIMH OT BBICBHITTAHUHN. BOJBHBIC MPEIBSBISUIIH KaI00bI Ha
HEPUOANYECKOe YyBCTBO YKapa, JOKEHHs, 3yll, KOTOpbIe Pa3BUBa-
JIMCh WM YCWJIMBAJIUCH MOCIE YIIOTPEOICHHs Topsiuell U OCTpOid
THILH, aJTKOroisl, GH3MUECKOM Harpys3Kku, ropsideil BaHHbL B kak-
J0ii rpymre 91a popMa oT™Medanach y 5 6onbHbIX. [Ipu namysto-iy-
CTYJIE3HOM CyOTHIIe po3aLea (110 8 MalMeHTOB B KaKIOW Ipymnie)
NEPUOANYCCKU PAa3BUBAIINCH MEJIKHEC IIAITYyJIbI KPACHOI'O 1IBETA, IT1y-
CTYJIbI U MAMYJIO - ITyCTYJIbI Ha (pOHE TUMepeMur B 00IacTH J10a 1
ek. B 4 ciyuasx namyno-mycrynesHast popma JiepMaro3a pasBu-
J1aCh CaMOCTOSITENBHO, B 2 - MOCJIE IPUTEMATO3HO-TEICaHIMIKTa-
THYECKOM po3ariea 1 B 4 cilydasix Harylio-mycTyliesHas gopma co-
YeTasach C APUTEMATO3HO-TEJICAaHTUIKTATHIECKOi po3area. [Tpu
o(hTaTbMHYECKON po3ariea HaOIOIAINCh COMITOMBI BOCITAICHHSI
IJIa3HOTO sI0JI0Ka U BeK. B cilydae mopakeHus a3 OTMEYasvch
CYyXOCTb, UyBCTBO MHOPOJHOTO TeNa, 3y[, JOKESHHE, CBETOOOSI3Hb,
OTEK, KepaTut (2 city4as B K&XIOH rpymie).

C 11e71b10 Onpe/ieIeH s BO3MOXKHOM B3aMOCBSI3H U3MEHEHHS
KOHLECHTpAIUXU MEJIATOHWHA C HEKOTOPBIMU IIOKa3aTC/IAMU LU~
TOKHMHOBOTO cTaryca y OOJBHBIX po3aliea ObUTH COCIIOCTABIICHBI
HOJTydeHHbIE B 00enX IpyIinax napamerpsl (Tadnuuna).

W3 tabmuupl SBCTBYET, YTO KOHILIGHTPALMsS MEJNAaTOHWHA B
rpymie OOJNBHBIX po3alea ¢ KIMMAKTePHISCKUM CHHIPOMOM
3HA4YUTEIIbHO YMEHBIIIEHA B CPABHEHUHU C TTIOKA3aTCIIsIMU B I'pYII-
e 310poBbIx (11,6+1,5 nr/mi npu Hopme >20 mr/mi) B rpymme
OOJIBHBIX po3aleas 6e3 KIMMaKTPUUYEeCKOro CHHAPOMa KOHIICH-
Tpalus MeJIaTOHWHA puomKkanack k Hopme (19,1£2,3 nr/mi ).

KoHueHTparys Ba30aKTHBHBIX HENTHAOB y OOJNBHBIX pas-
JUYHBIMH KIIMHUYECKUMH (popMaMH po3aiiea B 00eHx rpyrmimax
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Tabnuya. Konyenmpayus menamonuna u nekomopbsie nokasameiu yumoKuHo8020 cmamyca
¥ cpagnugaemuix epynn 60bHbIX po3ayed

BoJibHBIE po3alea BoJabHbIE po3anea
Iloka3aTtesn B rpynme
ITokazaTenn ¢ KJIMMAKTePUYeCKUM CHHAPOMOM 0e3 KIIMMaKTepHu4ecKoro _
_ _ 310poBbIX(n=15)
(n=15) cunapoma (n=15)
MenaToHuH 11,6+1,5* 19,1+2,3 > 20 or/mi
VEGF 460,5+50,4* 450,+51,4 * 280,5+25,5
IL-8 35,5+6,8%* 33,8+6,5%* 10,55+0,6

* - p<0,05 0ocmoseprocme paznuuuil OMHOCUMENBLHO 2PYRNbL 300POBLIX

(rpymma GONBHBIX C BBIPAXKEHHBIM KIUMAKTPHUECKUM CHHAPO-
MOM H €T0 OTCYTCTBHMEM) 3HAYMTEIbHO OTIHYANAch OT MOKa3a-
Tene B rpymie 310poBbIX. B 00enx rpymmax G0NbHBIX po3alea
YETKO MPOCIIEKUBATACH TEHACHIHS TTOBBIIIEHHS KOHIIEHTPALUH
VEGF (460,5+50,4; 450+51,4 mpu Hopme 280,5+25,5 nir/mi) u
IL-8 (35,5+5,4 nr/mn; 33,8+6,5 mpu wHopme 10.55+0,6 nr/mo).
CremyeT OTMETHTB, YTO U3MHEHUE ITUX MTAPAMETPOB HE KOppe-
JIUPOBAJIO ¢ KIMHUYECKOI hopmoii nepmatosa.

Hmxe npuBoauTcs anarpamMma, MUTIOCTPUPYIOIIAST Pe3yib-
TaThl COMOCTABJICHHS U3y4YEHHBIX TApaMeTPOB B 00EUX TpyTIie
OOJIBHBIX po3aliea.
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i VEGF
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PO3.KAKMM. 340p0OBble

B menatoHuH  OJVEGF IL-8

Huaepamma. Konyenmpayus menamonuna u 8a30aKmuHiX
nenmuoog y 601bHbIX po3ayea

CormacHO MOTy4eHHBIM pe3yabTaTaM B [ rpymme 60IbpHbIX Ha-
Py C TOHIKEHHEM KOHILEHTPAIlMH MEJTaTOHHHA OTMEYaeTCst
MOBBIIICHUE KOHIEHTPALUH Ba30akTUBHBIX mentuaos (VFGE,
IL-8). IloBblmeHHE KOHICHTPALMM Ba30AKTUBHBIX MENTHIOB
IL-8, VEGF, sBnsisich MOIIHBIM HPOBOLUPYIOIIUM (BaKTOPOM
TIOBBIIIEHNS] TIPOHUIIAEMOCTH, aTOHUU M XPYNKOCTH COCYHIOB,
JI0Ka3bIBaeT MX HEMOCPEICTBEHHOE yJacTHe B MEXaHHU3ME pa3-
BUTHS pO3aliea, COINIACHO JaHHBIM JPYTUX UcciaeqoBanuii [3,9],
9TU MAapaMeTPhl ABMISAIOTCS OCHOBHBIMHU 3BEHBSIMU B TTaTOT€HE3E
pozariea. MexaHu3Mbl MPOAYKIIMH METaTOHHHA OKOHYATEILHO
HE YCTaHOBIEHbI. B murepatype [7] mpeacTaBieHO HECKOIBKO
TUIOTE3 MPOAYKLIUM MENaTOHHHA. J[1 yCTaHOBIICHUS CIIEIl-
NGUIHOCTH BHIPAKEHHOTO MOHIDKEHHUS CEKPEUH MeTaTOHWHA
JUIst GONBHBIX po3alriea ¢ KIMMaKTPUIECKUM CHHIPOMOM HE00-
XOIMMO TPOIOJDKHUTH Oojiee IMPOKOMACIITaOHbBIe, YIITyOeH-
HBIE UCCIIEN0BAHMUSI.

Ha ocHOBaHUM MOTyYEHHBIX PE3yNbTAaTOB CIETYET 3aKIIO-
YHUTh, YTO BKIIOUEHHE METATOHWHCOAEPKAIINX TPErnapaToB B
nedeHne OONBHBIX po3alea C KIMMAaKTUPUYECKHM CHHIPOMOM
MIPU TOHIKEHUN KOHIIEHTPALMM MENaTOHHHA CIOCOOCTBYET
YIyUIIEHUIO PE3yNbTaTOB TEPaNuH.
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SUMMARY

FEATURES OF ROSACEA PATHOGENESIS IN PERI-
MENOPAUSAL WOMEN

Tsiskarishvili Ts., Katsitadze A., Tsiskarishvili N.V.,
Mgebrishvili E., Tsiskarishvili N.I.

Thilisi State Medical University, Department of Dermatology
and Venereology, Georgia

In patients with rosacea, the monitoring of blood melatonin
in the menopausal period, as one of the criteria for assessing the
severity of the disease, seems appropriate and pathogenetically
justified.

The aim of this study was determination of blood melatonin,
VEGF, IL-8 concentration in perimenopausal period of women
suffering by rosacea.

43 to 65 years old 15 women with various clinical manifesta-
tions of rosacea, and severe climacteric syndrome were under
observation. The control group consisted of 15 female patients
with rosacea but without climacteric syndrome. Melatonin,
VEGE,IL-8 level in serum were determined by ELISA (IBL -
international - reagent), the results were expressed in pg/ml).
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As the results of the study showed, the concentration of vasoac-
tive peptides in patients with rosacea differes significantly from
those in the control group. Increase the concentration of cytoki-
nesin in the blood of patients with rosacea indicate that they are
playing significant role in the pathogenesis of rosaceaAccording
to the results of the study, the concentration of melatonin was
reduced in all patients with rosacea (the main group). The degree
of reduction was in direct correlation with the severity of cli-
macteric syndrome (11,6+1,5 pg/ml at a rate of > 20,0 pg/ml). In
the control group, the melatonin concentration was approaching
to the norm (19.1 pg/ml).

Statistical analysis of received data revealed the correlation in
between of the severity of dermatosis and changes in lipid me-
tabolism and concentration of melatonin (R = 0,91; p <0,05) in
the main group of patients (with rosacea and climacteric period).

Thus, on the basis of the obtained results it can be conclud-
ed that the inclusion of melatonin-containing preparations in
prescription for rosacea patients having climacteric syndrome
pathogenetically is justified.

Keywords: pathogenesis rosacea, women in perimenopausal
period.

PE3IOME

POJIb MEJIATOHUHA B ITATOI'EHE3E PO3AIIEA VY
JKEHIIIMH B IEPUMEHOIIAY3HOM IIEPUO/IE

Huckapumsuin L. U., Kanuranze A.I,
Huckapumsuiau H.B., Mre6pumsuiau J3./[x.,
Huckapumsuiau H.HU.

Tounucckuii 20cyoapcmeenHbll MeOUYUHCKULL YHUepcumen,
Odenapmamenm depmamogeneponoeuu, I py3us

IIpoBeneHre MOHMTOPHUHIA MEJIATOHMHA, HMPOBOCHAIUTENb-
HbIX UTOKUHB (VEGEF, IL-8) B kpoBH 060/bHBIX po3alea B KJIu-
MaKTHUPYECKOM IIEPUOE, KaK OZHOTO U3 KPUTEPHEB OLICHKHU CTe-
IICHU TSOKECTH 3a00JIeBaHuUS, IPEACTABIACTCS L1EeIecO00pa3HbIM
U BECbMa aKTyaJIbHBIM.

Lenbio nccnenoBanus sIBUIOCH ONIPEAEICHUE KOHLIEHTPALUU
MeJaToHuHa, hakTopa pocTta dHA0TENUs cocynoB u 1L-8 y xeH-
IIMH B IEPHMEHOIIAy3aJIbHOM IIepHo/ie OOJIBHBIX po3area.

ITox HabGmoaeHneM HaXOAMIKUCH 15 KEHIIUH B BO3pacTe OT
43 5o 65 ner ¢ pa3IMYHBIMU KJIMHUYECKUM TPOSBICHUSIMU
po3area U TSKEIbIM KIMMaKTHUpUYecKuM cuHapomoM. KoH-
TPOJIBHYIO TPYIIYy COCTaBHJIM 15 >XCHIIMH OONBHBIX po3a-
1ea y KOTOPBIX HE OTMEYaJICid KIUMaKTePUUECKHI CHUHIPOM.
VYpoBeHb MeNaTOHMHA, KOHIEHTPAIMIO [IUTOKUHOB, (akTopa
pocTa sHaoTenus cocynoB u IL-8 B chIBOpoTKEe KpOBU OIpe-
nenstian uMMyHodepMmeHTHbIM Menonom ELISA, pearentom
IBL-international.

Pesynbratel HcciienoBaHUS BBISIBUIM, YTO KOHLEHTPALUS
MeJIaTOHUHA TOHMXKEHA y BCeX OOJIBHBIX po3aliea OCHOBHOM
rpynnsl. CTeneHb MOHMKEHUS KOHIIGHTPALMKY MEJIaTOHHHA Ha-
XOJUJIach B NMPSIMOM KOPPEJSIIMOHHON CBA3U C TSKECTBIO TPO-
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SIBJICHUST KJIMMakTpudeckoro cuuapoma (11,6+1,5or/mn npu
Hopme >20,0 nr/mi). B KOHTpOJIBHOI TpyIiie KOHIIEHTPALHs
MesnaToHnHa npubamkance k Hopme (19,1 mrmi). B oGenx
rpynmnax OOJBHBIX po3aliea OTMEYAJIOCh CTaTUCTUYECKH J0-
CTOBEPHOE TMOBBILICHUE KOHIICHTPAH BA30AKTBHBIX MENTUIOB
VEGEF, IL-8

Takum 00pa3oMm, Ha OCHOBAaHUM IOJYYCHHBIX PE3yJIbTAaTOB
CJIElyeT 3aKJIIOYUTh, YTO BKIIFOUCHHUE MEJIATOHHHCOICPKALIUX
MperaparoB B JICYCHHUE )KESHIIMH C KIMMAKTUPUYCAKUM CUHIPO-
MOM OOJIBHBIX po3aliea MaTOreHETHYCSCKH OMPABIAHO.
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CLINICAL AND LABORATORY CHARACTERISTICS OF PATIENTS
WITH ADOLESCENCE ACNE AND ACNE TARDA

Azanbayeva D., Batpenova G., Tarkina T., Algazina T., Kotlyarova T.

JSC “Astana Medical University”, Kazakhstan

In accordance with Global Burden of Disease (GBD), acne
vulgaris affects approximately up to 85% of young adults aged
12-25 [17]. The synthesis of androgens during puberty explains,
in part, why acne is prevalent in this age category, regardless of
socioeconomic status, nationality and gender. According to large
studies, within the UK, France, and the USA acne consistently
represents the top three most prevalent skin disorders in the gen-
eral population [12]. Analogical data reported for young adultsin
different countries over the world [9].

Currently, the rising incidence of acne vulgaris in late adoles-
cence is a global issue; however, it is unknown whether this in-
creasehigher prevalence of Western diet, earlier onset of puberty,
genetic drift, or a side effect of unknown environmental factors [1].

Acne pathogenesis.

Acne vulgaris is a polymorphic and multifactorial skin con-
dition, which is based on pathology of pilosebaceous unit as-
sociated with its functional activity and development of inflam-
matory (papules and pustules) and non-inflammatory (open and
closed comedones) lesions on androgen-sensitive areas of the
skin. [1]. It includes pathologically hyperproduction of serum,
abnormal follicular keratinization, formation of P. acnesbiofilms
and colonies, and finally the release of proinflammatory media-
tors to the skin [13].

While the development of the microcomedones is the initial
sign of acne, the exact reason for promoting such reaction re-
mains unknown. Known that acne-prone persons have larger
sized sebaceous glands that are induced at the time of puberty.
Dihydrotestosterone (DHT) shown to be more selective to sebo-
cytes of the face but not the leg. This explains the predisposition
of acne lesions to certain areas on the body, for example, T-zone
of the face, chest and upper back [7].

In the meantime, while sebum secretion is abundant, failure to
shed intrafollicular keratinocytes results in obstruction of the pi-
losebaceous units with sebum and keratolytic debris resulting in
larger comedones. This, in turn, leads to occlusion and studding
of the follicular units with the pathogenic P. acnes leading to an
exaggerated inflammatory response [8]. A number of agents are
secreted by P. acnes and include the enzymes lipase and prote-
ase that manage to disrupt and degrade the follicular wall and
promote a cascade of inflammatory reactions and release of che-
motactic factors [14].

Despite the fact that acne can occur as an independent disease,
in some cases it is a cutaneous marker or component of endocrine
diseases such as congenital adrenal hyperplasia, SAHA syndrome,
HAIR-AN syndrome, polycystic ovary syndrome [21].

It is known that nonsignificant and short-term changes in the hor-
monal balance can provoke exacerbation and manifestation of acne
in women. There are hormonal changes associated with menstrual
cycle, functional hyperprolactinemia, the use of combined oral
contraceptives with a high content of progesterone or the use of
anabolic steroids, as well as other medicines, with temporary dys-
function of the hypothalamus, transient functional hyperplasia with
increased secretion of the adrenals and gonads; and the permanent
or periodic application of comedogenic cosmetics.

Several studies have analyzed” causes of acne and seborrhea in
women, the role of pituitary “sebotrophic triggers”, which increase
the rate of sebum in women, including conditions with increased
level of «mammothrophic hormones» in mammary gland tumors,
© GMN

sometimes during pregnancy, postpartum and breast-feeding; the
role of increasing prolactin and melanostimulating hormone as “se-
botrophic hormones” was considered. [2].

Hormones involved in acne pathogenesis

Hormones involved in acne pathogenesis include androgens,
insulin and insulin-like growth factor-1, CRH, pituitary hor-
mones, glucocorticoids [7].

Androgens

Androgens consider as one of potent acnenogens regulating
sebum production from a number of available precursors found
in both men and women. This androgen-associated secretion of
sebum mediated by potent androgens such as testosterone and
DHT and its longer fasting sulfate, dehydroepiandrosterone sul-
fate. DHEA is mainly produced by the adrenal glands, while the
ovaries produce androstenedione and adrenal glands in equal
proportions. Of interest, So-reductase enzyme in the infundibu-
lar sebocytes can transform the testosterone to the 5-10 times
more active DHT [14].

Insulin and insulin growth factor 1

Insulin induced the growth and maturation of sebaceous glands.
This action mediate through upregulation of GH receptors on the
sebocytes by insulin [16]. Moreover; insulin inhibits production of
sex hormone binding globulin from the liver and further plays a
positive feedback effect on adrenal and ovarian androgenesis. The
association between diet and acne can be justified by the fact that
highly glycemic index foods lead insulin release and mediate ex-
cess androgen and sebum production [20].

Corticotrophin-releasing hormone (CRH)

CRH secreted by the hypothalamus is converted to proopi-
omelanocortin in the anterior part of pituitary. Proopiomela-
nocortin transforms to ACTH and melanocyte-stimulating
hormone, which upregulate the cortisol secretion cycle. CRH
targets the sebaceous glands and promotes lipogenesis by en-
hancing androgen bioavailability and by stimulating the trans-
formation of DHEA to testosterone [6].

Glucocorticoids

Glucocorticoids are thought to increase acne lesions (steroid
acne) through their increased Toll-like receptor 2 gene expres-
sions and further release of the proinflammatory mediators[19].

Pituitary hormones implicated in acne pathogenesis
1. ACTH stimulates sebum production [10].

2. GH promote the differentiation of the sebocytes and stimulates
the conversion of testosterone to DHT by Sa-reductase [5].

3. LH regulate androgens, which are secreted by the ovaries [10].
4. Prolactin: prolactin receptors are well in the adrenal glands.
In cases of hyperprolactinemia, adrenal androgens are secreted
in an increased quantity and contribute to the rapid formation of
acne lesions [5].

Assessment of endocrine status is not mandatory for those who
experience short bouts of onset and offset or those who respond
well to standard treatments. However, in the more resistant cases
and for those who fail to respond to standard acne treatment,
endocrinal evaluation is an important tool to consider as well as
in the following cases:

1. Late-onset acne (manifestation in the third decade)

2. Treatment -resistant acne

3. Prepubertal acne

4. Stress-exacerbated acne
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5. Premenstrual onset
6. Hyperandrogenism
7. Signs of virilization (clitoromegaly, deepened voices, and
masculine features)
8. Polycystic ovary syndrome, SAHA-syndrome, HAIR-AN
syndrome and others
9. Signs of hyperinsulinemia (obesity in the trunks, achrohor-
dones, and acanthosis nigricans)
10. Localization of the acne lesions. It is well recognized that
hormonal acne locates in the lower part of face along the chin
and jaw lines [8].

Hyperprolactinemia and acne

Hyperprolactinemia is a typical condition, which character-
ized with increased level of prolactin producing reproductive
dysfunction in male and female, resulting in hypogonadism,
infertility and galactorrhea. It may be also asymptomat-
ic. Hyperprolactinemia may be secondary to pharmacologi-
cal or pathological interruption of hypothalamic-pituitary
dopaminergic pathways or idiopathic [11]. The prevalence is
approximately 0.5% in women and 0.07% in men in healthy
population. Hyperprolactinemia occurs in young women
aged 25-40 years more often, much less often in men with the
same age [4].Hyperprolactinemia promote over secretion of
dehydroepiandrosterone sulfate by adrenal glands and cause

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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hyperandrogenemia, which plays key role in acne pathogen-
esis. [17].Thus, the study of the clinical features of acne and
evaluation of the hormonal status in acne patients is one of
the relevant aspects of dermatology, requiring attention of
dermatologists and endocrinologists. Therefore, we conduct-
ed case-control study to observe the effects of hyperprolac-
tinemia for the clinical features of acne vulgaris.

Materials and methods. Two hundred sixty-nine patients
with acne vulgaris were recruited from private practice clinic
and Center of Dermatology and prevention of sexually transmit-
ted diseases, Astana city, Kazakhstan. All patients were assessed
clinically and measured level of prolactin with complete medi-
cal history under supervision of dermatologist.Respective con-
sent forms from the patients recruited for the study were signed.
The patient’s age ranged from 18 to 58 years. Degree of acne
severity was established by assessing the number of non-inflam-
matory and inflammatory lesions, which reflected in the clinical
guideline of acne treatment approved by the Republican center
for health development of the Republic of Kazakhstan. All pa-
tients received treatment in accordance with clinical guideline
of acne treatment.

Results and their discussion. The values presented in Table 1
may indicate that the mean age of patients with adolescent acne
and late onset acne in males and females in the same age group.

Table 1. Acne severity classification (clinical guideline of acne treatment approved by Republican center
for health development of the Republic of Kazakhstan)[3]

Degree of severity

Criteria

Comedonal acne

Open and closed comedones

Mild to moderate papulopustular acne

Comedones, papules and pustules (till 5 units)

Severe papulopustular/moderate nodular acne

Comedones, papules, pustules and nodes (till 5 units)

Severe nodular/conglobate acne

Expressed inflammatory reaction in the deep layers of the dermis
with the formation of multiple painful nodes and cysts

Table 2. The mean age of patients with adolescent and adult acne

The mean age
Form
Male Female
Adolescent acne 18,09+2,8 18,85+3,03
Adult acne 31,75+8,2 31,55+5,3

Table 3. The incidence of hyperprolactinemia in acne patients

Hyperprolactinemia
Form Male Female
Amount of patients Amount of patients
Adolescent acne 2 (6%) 18 (60%)
Adult acne 3 (10%) 7 (24%)
p<0.001
| | According with Fig. shown that incidence of adolescent acne
Adultacne 87 in 2 times higher in female group than in male group; in adult
acne group among the female patients acne incidence in 5 times
higher, respectively, which can be dued with different endog-
o _IF;:;:'E enous and exogenius factors such as heredity, persistent course
Adolescentacne of acne, presence of somatic complication, using of comedo-
genic cosmetic.

0 20 40 60 80 100 120

Fig. Amount of male and female patients in adolescent and
adult acne groups
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The incidence of hyperprolactinemia is significantly higher in
women in groups with adolescent and adult acne, which corre-
sponds to literature data.

According to the data presented in table 2, an increased level
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of prolactin was detected in 60% of cases in female patients with
adolescent acne and in 24% in female patients with adult acne;
in male patients with adolescent and adult acne were revealed
in 10% and 24% of cases, respectively.The increased level of
prolactin in in 30% associated with a diagnosed pituitary micro-
adenoma. The symptom of hyperprolactinemia in the group of
patients with late acne is higher in women than in men.This fact
may indicate that undetected pathological hyperprolactinemia is
a factor in the transition of the adolescent form to adult acne.
The elevated levels of prolactin in 67% of cases in female pa-
tients and in men in 100% of cases are revealedmild to moderate
papulopustular and severe papulopustular and moderate nodular
degree of severity, which indirectly indicates that acne can act
as a skin manifestation of pathological hyperprolactinemia syn-
drome.

In pathological hyperprolactinemia, the area of lesion, both in
men and in women, occupies more than 75% of the surface of
the back, capturing areas with less accumulation of sebaceous
glands and low androgen sensitivity, such as the lower third of
the back.

The study revealed that hyperprolactinemia in patients with
acne can act as a primary cause of the development of the dis-
ease; increase the area of skin lesions, with localization in atypi-
cal sites, lead to a persistent current.

Conclusion. In conclusion, many contributing factors unique-
ly influence the incidence, prevalence, and persistence of acne
vulgaris in the acne population.

The study aimed for revealing the increased level of prolactin
in acne patients and studying the clinical features of the disease
with hyperprolactinemia.In accordance with our study, we can
make following conclusion:

1. It is necessary to assess the hormonal status of patients, par-
ticularly, the level of prolactin.

2. Undiagnosed high level of prolactin in adolescent period may
consider as factor which may lead to persistent course of acne
3. It is necessary to pay attention to the localization and square
of affected area of acne lesions.
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SUMMARY

CLINICAL AND LABORATORY CHARACTERIS-
TICS OF PATIENTS WITH ADOLESCENCE ACNE
AND ACNE TARDA

Azanbayeva D., Batpenova G., Tarkina T., Algazina T.,
Kotlyarova T.

JSC “Astana Medical University”, Kazakhstan

Acne is a chronic recurrent androgen-mediated disease of the
pilosebaceous complex with a multifactorial genetically deter-
mined development mechanism. Currently, there is a tendency
to persistent course of the disease, resistance to therapy forms
of acne, late debut and change the clinical picture of acne. This
could be due to various factors, such as polycystic ovary syn-
drome, microadenoma and pituitary adenoma, congenital adre-
nal hyperplasia, SAHA syndrome, etc.

Objective - to study the degree of incidence of hyperprolac-
tinemia in patients with acne and features of the clinical course
of juvenile and late acne with a background of hyperprolac-
tinemia.

We conducted a case-control study, which included 267 pa-
tients with varying disease severity. All patients underwent
clinical and dermatological examination and determination of
prolactin level.
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The study found that hyperprolactinemia, associated and non-
associated with adenoma, or pituitary microadenoma, can act as
a primary factor in the development of acne, promote the persis-
tence of the disease, as well as change skin manifestations in the
form of an increase in the area of skin lesions with a smaller ac-
cumulation of sebaceous follicles and low androgen-sensitivity,
such as the lower third of the back.

Thus, in the diagnosis of acne vulgaris, it is necessary to
evaluate the hormonal profile of patients, in particular prolactin,
especially in the presence of a persistent course, a late start, re-
sistant to therapy forms.

Keywords: acne vulgaris, hyperprolactinemia, pituitary ad-
enoma, clinical features.

PE3IOME

KIIMHUKO-JTABOPATOPHASI XAPAKTEPUCTHKA ITA-
HUEHTOB C IOAPOCTKOBBIM U ITIO3JTHUM AKHE

A3zanbaena /I.K., barnenosa I'.P.,, Tapkuna T.B.,
Auarasuna T.O., Korisiposa T.B.

AO «Meouyunckuu Ynusepcumem Acmanay, Kasaxcman

AKHE XPOHIYECKOE PELMIMBUPYIOLLEE aH/IPOTeH-0MO0CPEI0BaH-
HOE 3a00JIeBaHKE MTHIIO-CEOOLUTAPHOTO KOMILIEKCA ¢ MYIBTH(aK-
TOPHUAJIbHBIM T€HETUYCCKU JICTCPMHUHHUPOBAHHBIM MEXaHU3MOM
PasBUTHAL. B HaCTOALICEC BpEMs OTMEUYECHA TCHACHUUA K IIEPCHU-
CTUPYIOIIEMY TEUCHHIO, PE3UCTEHTHOCTH K IPOBOJMMON Teparuu
(bopM akHe, Mo3IHEMY IOIOTY U W3MEHEHHIO KIMHMYECKOH Kap-
THHBI yIPeBOi OOJIE3HH, UTO, 110 BCEH BEPOSITHOCTH, 00yCIIOBIIe-
HO TaKUMH (ba]CTOpaMI/I, KaK CMHAPOM NOJIMKHUCTO3HBIX AUYHUKOB,
MHUKpOaJIeHOMa U aJIeHOMa TUNo(u3a, BpOKICHHAs THIICPILIa3Hs
KOpBI HanoueyHukoB, SAHA cunzipom.

Lenb - n3yunTh 4acTOTY BCTPEYAEMOCTH THUIIEPIPOIAKTUHEMUU
y OOJIBHBIX aKHE, OIPENEIUTh OCOOCHHOCTH KIIMHUYECKOTO Teue-
HUS FOHOLICCKHX M ITO3THUX aKHC Ha (I)OHe rANeprnpoIaKTUHEMHH.

IIpoBeneHo nccienoBaHKe CIyyaii-KOHTPOIIb, B KOTOPOE OBLIO
BKJIFOYCHO 267 MAIlMEHTOB C Pa3JIMUHON CTEHEHBIO TSDKECTH 3a-
GosneBanus. BeceM manmeHTaM MpoBEAEHO KIMHUKO-AEPMAaTolIo-
rUyecKoe 00CIIeIOBaHNE U OIPEICNICHHE YPOBHS MPOJIAKTHHA.

B Xoze uccnenoBanus yCTaHOBICHO, YTO THIICPIIPOJIAKTHHE-
MMs1, ACCOLMMPOBAHHAs U HEACCOLIMMPOBAHHAS C aJICHOMOM HIIH
MHKPOaJCHOMOI runous3a. MOXKET BBICTYIATh B POJM HEPBO-
HIPUYMHHOTO (haKTOpa pa3BUTHS yTrPeBoil 00I€3HH, CLIOCOOCTBO-
BaTh MEPCUCTEHLNH 3a00JICBaHMs, @ TAKIKE W3MEHSITh KOXKHBIC
IPOSABJICHUS B BUJAC YBCIUYCHUS TUIOLIAAN ITOPAKEHUS KOXKHU C
MCHBIIIHNM CKOIINICHHEM CaJIbHO-BOJIOCSIHBIX d)OHJ'lPleJ'IOB " HU3-
KOM AHAPOTrC€H-1yBCTBUTEIILHOCTLIO.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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Takum o6pa3oM, npu AuarHocTuke acne vulgaris HeoOxoau-
MO l'lpOBO)II/ITl) OI_leHKy FOpMOHaJ'[bHOFO l'lpO(bl/IJ'lﬂ IManMeHTOB,
B 4aCTHOCTH l'[pO.]'laKTl/IHa, 00066]—[1—[0 le/l HaJIMYUH l'lepCl/ICTI/I—
PYIOIIETO TCUCHHSI, TIO3HEr0 Havalla, YCTOMYMBBIX K Teparuu
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BJIMSTHUE YYEBHOM HATPY3KH HA ICUXUYECKOE COCTOSSHUE
CTYAEHTOB BBICHINX YYEBHBIX 3ABEJIEHUI (OB30P)

HOpuenwok O.C.

Beicwee yuebnoe 3asedenue Yxpaunul «bykogunckuii 20cyoapcmeennulii MeOuyunckuil ynusepcumemy, 4epnosyvi, Yepauna

Pemenue 3aga4 nmorcka 3akOHOMEPHOCTEH M MEXaHU3MOB TIpHU-
CIOCOOJICHHS CTYJICHTOB K yueOe B BbICIIEM y4eOHOM 3aBEICHUH
(BY3e), nuHaMMKN MX NICHXUYECKOTO COCTOSIHHMS CTaBHUT IEpen
HEOOXOZMMOCTBIO MIPOBE/ICHHST aHAIN3a IIEJION0 KOMILIeKca (hak-
TOPOB, ONPEISIISIONIMX 0COOCHHOCTH YUeOHOM eI TeNBHOCTH yua-
muxest [10,18,19]. Crnenuduka obydenust 8 BY3e, no3possroras
CYAUTBH O CTy/IeHYeCTBe Kak 00 0c000ii podheccHoHaIBHO-IPON3-
BOJICTBEHHOH I'pyIIIie, OObSANHEHHON CrIel()HISCKUMH YCIIOBHU-
SIMU TPYy/Ia ¥ JKM3HH, SBISIETCST (PAKTOPOM, CHIDKAIOIIMM YPOBEHb
COMaTHYECKOTO U TICUXUYECKOTr0 310poBbs [4,33,41].

Beicokast paciipocTpaHeHHOCTb Npe00Ie3HEHHBIX U 00e3-
HEHHBIX TCHXHYECKHX PACCTPOUCTB, ATUOJIOTMYECKU CBSI3aH-
HBIX C y4eOHOW AEATENbHOCTBIO, MO3BOJSIET CYIUTh O TAaKUX
SIBJICHUSIX, KaK «IIKOJIBHBINA CTPECC, «THIAKTOICHHUS, KIIKOJIb-
Hast GoOus», «IICUXUATPUs yIEOHOW NesITeIbHOCTHY, «uH(Op-
MaIOHHBIIT HEBPO3», «yueOHas re3anantaius» [8,36].

[lo manHBIM JHUTEpPATypBl, PACIIPOCTPAHEHHOCTH PACCTPONUCTB
TICUXUKH U TIOBEJCHUS CPEIU TIOAPOCTKOB JlocTHraeT 3227,6 Ha
100000 HaceneHusi, MPUYEM PaCCTPONUCTBA HEMICUXOTHUYECKOTO
perucTpa 1o JaHHBIM HEKOTOPBIX aBTOPOB HAXOIHUTCS B TIpeie-
nax ot 27-45% no 58,4% oT unciia GONBHBIX ¢ HEPBHO-TICHXH-
YeCKMMHU HapylleHUuAMH [44].

K crenmdpuyecknm 0COOCHHOCTSIM YMCTBEHHOTO TpyZa CTY-
JICHTOB OTHOCST OJHOBPEMEHHOE M3YUCHHE MHOTMX Y4EeOHBIX
JMCLMIUINH, KOTOPOE COIMPOBOXKIAETCS YaCThIM U OBICTPBIM
HEePEKIIIOYEHHEM C OJHOI0 00ObEKTa MM IpeAMeTa Ha JpYroii;
HE00X0IMMOCTb IIepepaboTKU HH(OPMAIIMH 1 IPUHSTHE OTBET-
CTBEHHBIX PCLICHUII B YCIIOBUSIX OCTPOro JieHITa BPEMEHH,
4TO XapaKTepH3yeTCss YyBCTBOM IOBBIIICHHOW OTBETCTBEHHO-
CTH 3a NPUHMMAeMble PEIICHHS M YacThIM BO3HHKHOBEHHEM
COCTOSIHUI HEPBHO-IICHXMYECKOro HampsbkeHus. Kax npasmuito,
3HAYUTEIIBHBIN 00BbEM YMCTBEHHOH pabOThI CTYACHTHI BBIITOJIHSI-
10T B BeYEpPHEE M HOYHOE BPEMsI, YTO NPUBOJMUT K HAPYIICHHUIO
pexuMa cHa U OOAPCTBOBAHUS U MPEIISITCTBYET MMOJTHOLCHHOMY
otbixy. Kpome Toro, y4eOHbIi nporiecc B OOJIBIINHCTBE By30B
CONPSDKEH C THIIOAAMHAMHUEH, T.K. OCHOBHOW 00bEM YMCTBEHHOM
Harpy3Kd BBIMOJHACTCS CUJIS, @ 3aHITHS 110 (U3NYECKON TOJ-
FOTOBKE IPE/yCMOTPEHBI JINIL Ha MIIAIIINX Kypcax. [Ipu atom
o01uii 00beM y4eOHON HArpy3KH y CTY/IEHTOB MOXKET COCTaB-
JATh 10 12 yacoB B CyTKH, BO3pacTas B CECCHOHHBIN IEpPHOI
10 15-16 yacoB B CyTKH, YTO 110 MOKA3aTEII0 HANPSKEHHOCTH
MI03BOJISICT OTHECTH TPYJI CTYJCHTOB K 4-If KaTeropuu (O4eHb Ha-
npsbKeHHbIN Tpyn) [16,21,22].

3HaunMbIMH (HaKTOPAMH, TIOBBIIIAIONMMU PHCK Pa3BUTHS TICH-
XHUYECKHX PACCTPOMCTB y YUAIMXCS, SIBISIOTCS HECIIOCOOHOCTD
CIIPaBUTBCSL C y4eOHOW HArpy3Koii; OLIyIIEHHE BPaXKIeOHOCTH
CO CTOpOHBI IIelarora, CMeHa y4eOHOrO KOJUICKTHBA, MEXIMY-
HOCTHasl KOH(UIMKTHOCTb, BBICOKasi MOTHBALHS, HE TIO3BOJISIOIIAsT
YKJIOHATBCSL OT YMCTBEHHO#H Harpysku [23,51]. Ocoboe 3HaueHue
yKa3aHHbIe (haKTOPbI IPHOOPETAIOT Y CTYACHTOB CIIEHHAIBHOCTEH,
OCHOBaHHBIX Ha CHCTEME MEKJIMYHOCTHBIX OTHOIICHWH (Bpauw,
TIeJIarory, MCUXoJory, opucts) [10,18.19].

VYMCTBEHHAs ACATEIBHOCTh MHOTUX PaOOTHUKOB BBIpAXKaeTCsl
B peaji3aliy HHTEIJIEKTYalbHBIX CIIOCOOHOCTEH IIPU PELICHUH
Pa3IMYHBIX TPOU3BOACTBEHHBIX U HAyYHBIX 3a/a4, Y CTYJCHTOB
OHa OIpezeNAeTCs MpoueccoM 00yUYEeHHUs U 3aKII0YaeTcs B yc-
BOCHUM BCEBO3PACTaIOIIEro o0beMa yueOHOro Marepuaia, T.e.
© GMN

B HAKOIUICHUM 3HAHUI U Pa3sBUTUU UHTEIUICKTYaJIbHO-IMOLHO-
HaJbHOI chepsr [10,26,29,59].

Hauano y4eGHO-Tpy10BOM EATEIBHOCTH CBA3aHO C IEPEX0-
JIOM OpraHM3Ma CTY/ICHTOB Ha HOBBI ypOBEHb (DyHKI[HOHAIIb-
HOI'0 COCTOSIHMS, 00€CIIeUHBaIOINI BO3MOXKHOCTD BBIIIOJTHEHHS
9TOH AeATeNbHOCTH. JlaHHBIN IEpUOJ IPECTABIACT 3HAYUTEIIb-
HBIIl MHTEepec AJs MHOTHX aBTOPOB, KOTOpbIE, paccMaTpuBas
0COOEHHOCTH YMCTBEHHOTO TPYyZa CTYIEHTOB, OCTaHABJINBAIOT-
Csl Ha CTPECCOTEHHBIX NCHXOJOTHUECKHX M COLHAIBHBIX (aK-
TOpax, XapaKTepU3yIOIUX 0COOCHHOCTH 00y4eHHsI HMEHHO Ha
MIIaAmMX Kypcax. K HUM OTHOCSATCS BBITyCKHBIE 9K3aMEHBI B
IIKOJIE, OATOTOBKA U MOCTYIUICHUE B MHCTUTYT, KOTOpBIE IIPO-
MCXOJIAIT 32 KOPOTKHUIT CPOK U CBSI3aHBI C OOJIBIIMM YMCTBEHHBIM
HaIIPsOKCHUEM M Harpy3Koil Ha LIEHTPaJibHYl0 HEPBHYIO CHCTeE-
My. B To ke Bpems mepexo OT ILKOJIBHOIO THUIlA OOyuYCHHS K
BY30BCKOMY THITy CaMOOOYYEHUs XapaKTepU3yeTcs OTCYTCTBU-
€M PETYJISIPHOTO KOHTPOJIS 32 XOAO0M Y4eObl, HAIMUUeM HOBBIX
¢dopm 00yueHust (JIEKIMHU, NPAKTHIECKUE, CEMUHAPCKUE 3aHs-
THSI); TPYIHOCTSIMH aJIalTallid B HOBOM y4eOHOM KOJIJIGKTHBE,
BO3pacTaHUEM KOJIMUYECTBAa IperojaBaresieii W OTCyTCTBHEM
MHIUBUYAJIBHOTO MIOJX0/1a C UX CTOPOHBIL. IIpu mocrtyrienun
B By3 y OOJIBIIMHCTBA MOJIOABIX JIFOJICH, IPUIIEIIINX Ha yueOy
CO IIKOJILHOM CKaMbH, IPOUCXOAUT HApYIIEHHUE IIKOJIBHOTO CTe-
peoturna, U3MEHsIOTCsT (POPMBI U METO/IbI ITPEIIOJaBaHNs, OBBI-
IIAIOTCS MeAarorndeckue TpeOOBaHUs, YBEIHMYMBACTCS 00BEM
yueOHOI Harpy3KH, BOSHUKAET HEOOXOANMOCTh CaMOCTOSITEIb-
HO IuIaHMpoBaTh yyeOHoe BpeMms. Hacto oOyueHue B By3e CO-
IPOBOXKAAETCS OTPHIBOM OT CEMbH, IIEPEE3/I0M B JIPyroif ropos
U IPOKUBAHUEM B 00mIeKuTHH [24,26,52].

CunTaeTcs, YTO OCHOBHBIM 3TaroM (OPMHUPOBAHUS ajarTa-
MU K O0YYEHHIO B By3e SIBISIIOTCS MIIQJIINE KYPChl, U YCTO¥-
yuBas ajanrtalnus HacTymaeT Ha 2-M 1ubo 3-M kypce [3,24].
IMepexon Ha By3oBckue (Gopmbl oOyueHus siBIsieTcs Hanbosee
OLYTUMBIM Ul CTYJCHTOB IEPBOrO Kypca (TPYIHOCTH HCIIbI-
ThIBalOT 70% ONpOIIEHHbIX), BTOPOro (55%) 1 TpeThero Kypcon
(53%) [46]. B To e BpeMs BBIABICHO YXyALICHHE COCTOSHUS
3/J0pPOBbsI CTYJCHTOB 3a BpeMsi OOyYeHHUs: MPOrPEeCCHPOBAHUEC
apTepHaIbHON TMIIEPTEH3UU, BO3PACTAHUE YACTOTHI THITOTOHHHA
U JPYTHX CEpACYHO-COCYAUCTBIX HapyIieHui [13].

3HAUUMBIMH IIPEACTABIAIOTCS TAK)KE BBIIBICHHBIE METOJO-
JIOrNYeCcKre 0COOCHHOCTH ANArHOCTUKH IICUXUYECKUX U COMa-
THUYECKHX PACCTPONCTB y CTY/ACHTOB, OOBSICHSIOIINE PAa3BUTHE
pa3IM4YHON MATOJOTUH: CTYIEHTHl CTapIINX KypCOB Iopasio
peske, 4eM MIIQJIIINX, OOPaIaloTCs 38 MEAULMHCKOM TOMOIIbIO
B CTYJCHYECKHE NMOJUKINHUKHY, IPEATIOYUTAS CAMOCTOSITEIbHOE
nedyeHre MO0 KOHCYIbTalMK Ha KIMHUYECKUX Kadenpax, 4To
IPUBOAUT K 3aHM)KEHHIO JIaHHBIX O pPeajbHON 3a0071eBaeMOCTH
cTyneHToB [3,40].

B Bozpacte 17-25 ner nabmromaercst ONTUMH3ALMS B Pa3BHU-
THUH TTOYTH BCeX (QYHKLUIA 1 CUCTEM OpraHu3Ma: ObICTpBIC peak-
IIMM aHAJIM3aTOPOB HA BHEIIHHE Pa3pa)KMTEJIH, MOBBIIICHHAS
Na0MIBHOCTh HEPBHOI M aHANM3ATOPHBIX CHCTEM, BBICOKAs
CKOPOCTb MBICJIUTEIBHBIX IPOLECCOB 3allOMUHAHUSA U Iepe-
KJTIOYEHUsS] BHUMAHHUS C OJHOTO BUJA JESTEIBHOCTH HA JPYTOii,
IOBBILICHHAs IO3HAaBaTeNbHAs JAEATECIbHOCTb, YCIIEHIHOCTh U
ObICTpOTA peleHus BepOabHO-JIOTHYECKUX 3a/ad, HOBBILICH-
HBII MHTepec K HOBU3HE [26,28]. B TO ke Bpems BO3pacTHOMU
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(baxTop SBISETCS ONPENEISIIOUIMM TIPH BO3HUKHOBEHHH y4eO-
HOH Jie3ajanTayn: 4eM cTaplie CTYACHThI MIIAALINX KypCOB,
TeM OoJbllle TPYAHOCTEW OHU MCIBITHIBAIOT HPH MEpexoje Ha
By30BcKHe (Gopmbl 00ydenus [3,15].

Hepenxo oObeKkTOM H3ydeHMs] NCUXUATPOB U ICHXOJIOTOB
CTaHOBATCS IICHXOJIOTUYECKHE OCOOCHHOCTH IOHOLIECKOIO
BO3PACTHOIO MEPHUOJIa — HEYCTOHYMBOCTh HEPBHOHM CHCTEMBI,
OTCyTCTBHE C(HOPMHPOBAHHBIX IOJOKUTEIBHBIX JKHU3HEHHBIX
YCTAHOBOK W TPYAHOCTH aJEKBAaTHOTO CAMOBBIPAKEHHMS, UTO
HPUBOJNUT K 3aMKHYTOCTH, OC3bIHUIIMATHBHOCTH, HEMOTHBH-
POBaHHBIM MPOIYCKaM 3aHATHHA, CHHKECHHIO aKaJeMUYECKOH
ycnieBaeMocTH [56]. Vi3yueHnto TUHaAMHUKK COCTOSIHUS 300POBbS
CTYACHTOB U (haKTOPOB, BIUSIONIMX HA HErO B TEUCHUE BCETO
nepuoza odyuenunst B BY3e, a He TOJIbKO Ha MIIQIINX Kypcax,
HOCBSILIIEHO HEOOJBIIOe KOIMIECTBO PadoT, MPUYEM OHH B OC-
HOBHOM KacaroTCs MpoOJieM THUTHEeHbl YMCTBEHHOTO TpyAa W
npoGHIaKTHKH COMaTHYECKHUX paccTpoiicts [13,2,27,43].

3HaYMMBIM HPEICTABISIETCS ONPEeIeHHE HE TOJIBKO (aKTo-
POB pHCKa, HO U IPYII PUCKA, IEPUOIOB PUCKA, A TAKXKE CPel-
HECTaTHCTHYECKOI «HOPMBI» M IIPOTHO3a 310POBbsI CTYCHTOB.
Tak, Ha MIIQAIINX Kypcax K 4MCIy (akTOpOB PHUCKA, MPUBO-
JUIIUX K CHIDKCHUIO YPOBHSI IICUXUYECKOTO 310POBbsI CTY/CH-
TOB, OTHOCSITCSI BO3POCILUH YPOBEHb IICUXOIMOIMOHAIBHON U
UH(OPMATHBHON HArpy3KH, KOH(QIMKTHBIE CUTYaLlH B TPYIIIE,
B OOIICHHUH; OTCYTCTBHE Y CTYICHTOB CAMOCTOSITEIIbHBIX HaBbI-
KOB PallOHAILHOTO PacIipe/ie/ieHUs] BpeMEHHU U MaTepHaIbHBIX
CpPEJICTB; HAapyLICHHE TUTHEHUYECKUX HOPM ITOBEICHUS; HECO-
OJIfOfieHHe PeKMMa M KauyecTBa MUTaHMsI, y4eObl, OTJbIXa; He-
CBOEBPEMEHHOE O0palieHre 3a MEIUIMHCKOI MMOMOIIbIO, ca-
MOJIeUEHHE; MOSBJICHUE MOJIbl KypeHus, npuema ajxoronsd. Ha
CTapUIMX Kypcax HPUCOCANHSIOTCS TUIIOJUHAMUSI, POCT HE00O-
CHOBaHHBIX MaTepHAJIbHBIX HNOTPEOHOCTEH M, KaK CIIEICTBUE,
coBMelleHHe y4eObl ¢ paboToil pamu 3apadoTka, MpobieMbl
ObITa 1 HOPMHUPOBAHUS CTYICHUECKON CEMbH, 3aKPEILUICHNE CTe-
peoTura HernpaBUIbLHOTO TMTAHUS, PEKUMA Y4eObl, OATOTOBKH
K 9K3aMeHaM, oTabixa. OcTaeTcs HeloCTaTOuHbIM YPOBEHb TH-
I'MEeHUYEeCKHX HaBBIKOB U ymeHuii [13,9,47,61].

MHorue aBTopbl 0c000€ BHUMaHUE YICISIOT BOIPOCAM H3-
YUYCHUsI TICUXUUYECKUX, COMATHYECKUX U (DU3HOJOTUUSCKHUX M3~
MEHEHHUIl B OpraHM3Me CTYJICHTOB, HAXOASIIMXCS B YCIOBHSX
9K3aMEHAIIOHHOIO CTpecca, KOTOPbIM SBISETCS CTPECCOBOM
CHUTyallnel, XapaKTepu3yromencs: 1e(pUIUTOM BPEMEHH H I10-
BBILICHHON OTBETCTBEHHOCTHIO 3a pe3ylbTaThl 3K3ameHa. Bo
BpeMs 3K3aMEHALIMOHHOM CECCUM MHTEIUICKTYalbHO-3MOLHO-
HaJIBHOU Chepe CTYACHTOB MPEAbSIBISIOTCS MMOBBIICHHBIE TPe-
OOBaHMs, NPUUEM CTEIICHb HAIPSDKCHUSI B MEPHOJ dK3aMECHOB
3aBUCHUT KaK OT MOATOTOBJICHHOCTH CTYJICHTA, TaK U OT ero JIN4-
HOCTHBIX 0cobOeHHOCTE#H [26,56,12,14,20,32,55].

IToka3aHbl BO3MOXXHOCTH BO3HHKHOBEHMSI HH(OPMAIMOH-
HOTO HEPBHO-OMOIMOHAIIBHOTO HANPSDKEHUSI X YMCTBEHHOIO
YTOMIICHUSI Y JIML HAIIPSDKEHHOTO YMCTBEHHOTO TPYy/a, 00CykK-
JIAI0TCs BONPOCHI BO3MOYKHOI'O IIE€PEXOAa ITOTO IMepeHarpsxe-
HHSI B HEBPOTHYECKOE COCTOSIHHE IO BIMSHHEM XPOHHYECKOM
uH(OpPMAMOHHOM meperpy3ku mosra [4,13,15,32].

B psine pabot [????] npuBOAUTCS MOMBITKA BhIACICHUS (ak-
TOPOB, BJIMSIONMX Ha BEPOSTHOCTb PAa3BUTHSI MCHXUYECKHX
U COMAaTHYEeCKHX pacCTpPOMCTB Yy CTyHAeHTOB. PaccmarpuBast
0COOCHHOCTH PAlMOHAILHOTO IHTAHUS CTYIACHTOB, BKIJIIOYA-
IOILETO B ce0sl KaYeCTBEHHBIN COCTaB IHIIM, PETyISIPHOCTD U
KpaTHOCTb ee npuema B TeueHue aHsA, Kpecosa ['A., UyxyTuna
H.B. [31] yxa3biBatot, uto oT 10 10 60% CTyIEHTOB NUTAIOTCSA
2 pa3za B zieHb, Hepenko (ot 30 10 70% CTyneHTOB) OTKa3bIBasICh
OT 3aB-TpakKa, 4YTO CIIOCOOCTBYET CMEIIEHUIO OCHOBHBIX IPH-
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CMOB ITHIIH HA Gonee IMO3JTHUEC YacChl. ABTOpbl U3YyYHWJIU BIIUSIHUE
pexXuMa NUTaHUus Ha TCUCHUE HEKOTOPBIX ICUXUYECKUX IIPO-
1eccoB (yMCTBeHHas pabOTOCIIOCOOHOCTh, CKOPOCTh CEHCOMO-
TOPHBIX peakiui, yHKIUM BHUMAHUsI), a TAK)KE HA YPOBEHb
¢bu3nUeckoit paboToCIIOCOOHOCTH (CHIIa MBIILILI, TPEMOP PYK) U
COCTOSIHME METa0OINYECKHX PEaKLii, B YaCTHOCTH COCTOSIHHE
OenxoBoro ooMeHa. IlosyyeHHble MaTepuanbl MOKa3ald, 4YTO
MHOI'OKPAaTHOC IMUTAHUE CONPOBOXKAACTCA ONTUMAJIbHBIMU I10-
Ka3aTeJsIMU, XapaKTePU3YIOIUMH YMCTBEHHYIO U (DH3HIECKYIO
paboTOCIOCOOHOCTD.

W3yuenue poni pasmudHbIX (GaKTOPOB B OMPEICTCHUN YPOBHSI
MICUXMYECKOTO0 U COMATHYECKOrO 3/[0POBbSI CTY/ICHTOB IIpejyiara-
€TCsl MPOBOJUTH B PaMKax CHCTEMHOIO MOJXO0/a BO B3aUMOCBSI3H
C M3yueHHeM 00pa3a )KU3HU: PSKMMOB TPyAA M OT/bIXA, IMOLIHO-
HAJIBHOI'O U (I)yHKLII/IOHa.H])HOFO COCTOsIHMS OpraHru3Ma, MaT€puajib-
HOIi 00eCIIeUeHHOCTH, OIO/KeTa BPEMEHH 1 TIJIAHOBOM PEryJIUpO-
BaHUHU TPYJIOBOH AESTEIBHOCTH CTYICHTOB [3,25,42].

TakuMm 00pa3oM, K OCHOBHBIM (hakTOpam, BBHI3BIBAIOLIHM
HEePeyTOMIICHHUE Y CTYIEHTOB, OTHOCSATCS: OOJBIIOW 00BbeM
y4eOHOro Mmarepuana, HeJOCTaTOYHas OpraHu3aunus y4deo-
HOTO IpoIecca, HEPUTMUYHOCTh PabOThI, OCOOCHHO B OT-
CYTCTBUE PETYyIAPHOIO KOHTPOJS MNOAIOTOBKU CTYACHTOB K
3aHATHSAM, HENPAaBUIBHBIA pPeXUM TpyJa U OTIbIXa, paboTa B
HO4YHOE BpeMms [9,14,25].

AHanu3 IuTepaTyphl, HOCBAIICHHON H3YUYEHUIO POJIN Pa3Iny-
HbIX ()aKTOpPOB B (POPMHPOBAHMU COMATUUECKOW MATOJIOTHUH Y
yUaIMXCsl, 0Ka3aj, 4To Hauboyee YacTbIMU PacCTpPOCTBaMU
y HUX SIBIISIFOTCSI 3a00JIeBaHUS CEPIICYHO-COCYAUCTON CHCTEMBI,
OpraHoB IMUIIEBAPCHUs, IATOJIOIUA OPraHOB 3PEHUA U OIIOPHO-
JBUTaTeNbHOTO anmapara [13].

[To nanueiM [TuBoBaposa A.H. [42] no Havana y4yeObl B By3e
JIOJISL 3I0POBBIX JIMIL cocTaBuia Jiuib 39,8%; maronorust Bbl-
asieHa y 61,2%, npuuem y 25,8% CTyneHTOB IpU MEAOCMOTpE
[IaTOJIOTUS BBISIBJICHA OJHUM CIICLIMAIUCTOM, a 'y 2,6% - Tpems
cneunanucramu. Y 34,5% CTyIeHTOB-IIEPBOKYPCHUKOB 10 Ha-
yaja y4eObl B By3e OOHapy)KeHa IaTOJOTWsl OpraHa 3peHus,
MPEUMYIIECTBEHHO Muonus, y 18,1% BbIsBICHBI 3a00ICBaHUS
JIOP-opraHoB, npejcraBieHHbIC, B OCHOBHOM, cybarpoduue-
CKMMH (apyHTUTaMH M XPOHHYECKUM TOH3MIUIUTOM. TeparieB-
THUYECKasi IaToJIOTHsl BbIsABIEHA Y 6,8% MEpPBOKYPCHUKOB, OHA
MpeJCTaB/IeHa, B OCHOBHOM, BEr€TOCOCYIUCTOM TUCTOHHUEH; He-
CKOJIBKO PEKe BCTpeuasoch OKupeHue. B cTpykrype naroioruu
OIIOPHO-ABUTATCIIBHOI'O armapara, KoTopas 6])1.]'[3. BBISBJIEHA Y
3,1% cTyaeHToB, HAaMOOBIINH YACIBHBIH BEC 3aHUMANN CKOJIH-
03 ¥ 1iockocTonue. [1o JaHHBIM TeX ke aBTOPOB HEBPOJIOTHUE-
CKHue paccTpoiicTBa Berpedanuch uib y 0,4% cTyneHToB, B TO
BpEMs Kak [TOYTH TPETh NepBOKYPCHUKOB (32,4%) Hyknanach B
caHanuu nojocTu pra. Heobxoaumo oTMeTHTb, 4TO O0JICe MO~
JIOBHHBI BBISBIEHHON MaTOJIOTHH [puxoAnJIach Ha rpyniy Ccry-
JICHTOB MJIQJILIMX KypcoB B Bo3pacte 17-18 set [17].

®duznonoruyeckue, COMaTHUSCKUE M3MEHEHUsT Ha (OHE yM-
CTBEHHOW HArpy3KH W XPOHHUYECKOTO AMOLMOHAIBLHOIO HAIIpsi-
JKCHHUS Yallle CBS3aHbl C pacCTpOCTBAMU (YHKIIMU CEPACUHO-
cocyaucToi cucteMsl. 1o TaHHBIM pa3HBIX aBTOPOB KOJIMYECTBO
CTY/ICHTOB C TOBBIIICHUEM COCYHCTOTO TOHYCA COCTABIISIET OT
5 110 20%. Heckonbko pexe BCTPEUatoTCsl THIIOTOHHYECKUE CO-
cTostHuA - ot 8,5% 1o 10,8% [6,13,65].

Takum 06pa3omM, oleHKa (QYHKIMOHAIBHOTO COCTOSHHS CTY-
JICHTOB MOXKET OBITh IPOBEJCHA IIyTeM aHajlIn3a BapuadenbHO-
CTH CEep/CYHOTO PHUTMa, MapaMeTpbl KOTOPOH ONpenessiioTcs
(YHKIMOHAJIBHBIM COCTOSIHUEM OOIIMX PEeryisiTOPHBIX CHCTEM
OpraHu3Ma, 4To IMO3BOJISIET OLICHWBATH KaK COCTOSHHE Berera-
THUBHOW CHCTEMBI, TaK U CTEIEHb Pa3BUBAIOIIETOCS YTOMIICHHUSI.
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BeIsiBIIEHO, YTO IIPU YMCTBEHHOM yTOMJICHUH Ha (oHe yueOHOI
Harpy3ku MPOMCXOIUT PE3KOe CHIKCHHE TaKHX IOKa3arelei
CEPACHYHOI0 prUTMa, KaK MHACKC HAIPsKEHHOCTH, aMl'IJ'll/lTy}la
MOZbI ¥ BapHALMOHHbIM pa3Max, B TO BpeMs Kak IPU 3MOLU-
OHAJILHOM HAaMPSDKCHUH, HA00OPOT, OTMEYACTCs] 3HAUYMTEIILHOEC
MOBBILICHUE ITUX MOKa3arenet [57,62].

B nuteparype nmpuBeneHbl CBelCHHS 00 OCOOCHHOCTSIX TICHU-
XO(M3MOIOTNYECKUX —TIOKa3aTesiell y  CTYICHTOB-MEINKOB,
CBsI3aHHBIX C HAJIMYUMEM TaKUX y'-[e61-u>1x npeaMeETOB, KaK I'-
cToorusi, OHOJIOTUsl ¥ Maroyoruyeckas anaromusi. [lokasano,
YTO JUIMTENbHOE W3y4YEHHE MHUKDPOIIPENApPaTOB BbI3BIBACT PsJl
HeGJ'[aFOl'[pI/ISITHbIX I/ISMeHeHI/Iﬁ B OpraHusMe€ 4e€JIOBE€Ka, CTEC-
INE€Hb BBIPAXKCHHOCTH KOTOPBIX 3aBUCHUT OT BEJIMYUHBI HanySKH
Ha 3pUTEJIbHBIA aHAIM3aTOpP, YTO IPOSABIAETCS B HapyLICHUU
d)yHKL[I/II/I CE€TYaTKU, YTOMJICHUM B MECJIKUX MbIIILAX Ija3a, a
TAKXE B MbIIIIIAX I'OJIOBBI U IICH, OCO6CHHO '-lyBCTBHTeJ'[beIX
K CTaTU4YCCKHUM Hany3KaM. BblmenepeqncneHHoe BBI3BIBACT
yxyaueHue QyHKINHN 3pUTENbHOTO aHaIM3aTopa, CIIoCOOCTBYeT
BO3HUKHOBCHUIO U HapaCTaHUIO Cy6’b€KTI/lBHOFO YyBCTBa yCTa-
JIOCTH, CHIDKAIOIIeH MOTHBALMIO K yueOHoit pabore [54,56,60].

He BbI3bIBACT COMHCHHS, YTO yl{eGHy}o JACATCIIBHOCTh MOXKHO
CUMTATh CTPECCOTCHHOM, MOoIpasymMeBasl HaIMIUe 3MOLMOHAIb-
HOTO ¥ MH(OPMAIMOHHOTO cTpecca. HekoTopbie aBTOpBI CTpecc
y4eOHOM JesATeNbHOCTH U YMCTBEHHOE YTOMIICHHE CUMTAIOT pa3-
JIMYHBIMH TOHATHUAMHU, UMECIOLIMMH PasHYIO (bPISI/IOHOFI/l'-leCKyI'O
OCHOBY M nicuxuueckue nposisinenus [49,58]. Tak, pa3sutue crpec-
Ca OrocpeaoBaHO FyMOpaJ'lebIMH N BEreTarTuBHBIMU H3MCHCHH-
SIMH, TOIZIa KaK yTOM.]'leHI/le OHNpeALCIIACTCA (.prHKL[PIOHaJ'lebIM CO-
CTOSHUEM LICHTPAIbHOW HEPBHOM CHCTEMBI, MPEXIE BCErO KOpbl
Gonpimx nomymapuid. CyIiecTBYIOT U 001IHe NCUXO(pH3HOIOTH-
YCCKHUEC MCXAaHU3MBbI DTUX COCTOHHHﬁ; YCTaHOBJICHO, YTO Pa3BUTHE
yTOM.]'leHl/lfl CBS3aHO C MCTOILICHUEM CHUMIIATUYCCKOI'O TOHyCa, 4910
BBI3bIBACT MOBBILICHUE aKTHBHOCTH MAPACHMIIATHIECKOrO OT/iesa
BEreTaTUBHOM HEPBHOM CHCTEMbI, HEOOXOIMMOM ISl BOCCTAHOBJICHHUSI
HOTPaYEHHBIX pecypcoB. KimHuueckum nposiBiieHueM apacuMIIaTH-
KOTOHUH TIPHU yTOMJ'IeHI/II/I SIBJIACTCA CHMKCHUC pequoifl AKTUBHOCTH,
CTpEMJICHHE K ITOKOO 1 BO3HUKHOBEHHE COHITMBOCTH. OTHAKO CHITb-
HOE YTOMJICHHE MOXET CIIOCOOCTBOBATh PA3BUTHIO CHMIIATUYECKHX
PeaKLKH ¢ IIepeBo30yIK/ICHUEM 1 HApyLLIeHHeM cHa [48].

YMCTBGHHOG YTOMJICHHUE TIPOSBIIACTCA B CHMXKCHHUHW MHTCHCHB-
HOCTH pr)la IIPY COXPAHECHUU BEJIMYMHBI HAYaJIbHOI'O HAIIPAKCHUSA
ero (hU3NOIOrnUecKUX (QYHKIMN (CHIKSHHE MPOM3BOJUTEIIBHO-
CTH TPy/Ia) WM B YBEJIMUCHUHU CTETICHN HAIIPSHKEHHOCTH (PU3HOIIO-
THYCCKUX (byHKLII/II/I [P HEM3MEHHBIX IOKa3aTeJIAX KOJIUYCCTBA U
KauecTBa TpyAa (BO3pacTaHHe LEHBI Pe3ysibTara TPyIa»), OJHAKO
Yalie BCEro PasBUTHE YTOMIICHHS COIPOBOXKIACTCS HEKOTOPBIM
CHIDKEHHUEM I10Ka3aTelield paboToCIoCOOHOCTH ¢ OTHOBPEMEHHBIM
YBEIIMYCHHEM HANpPSDKCHHST (PU3MONIOTMYECKNX (YHKLIHH, HPH
9TOM pa3BUBaeTCsi Hambolee NIyOOKOE YTOMIIGHHE, Tpelyrolee
TMPOAOJDKUTEIIBHOIO OTAbIXa I BOCCTAHOBJIEHUA HOPMAJIbHOI'O
(yHKIMOHATIEHOTO COCTOSIHUS opranu3ma [5,37].

Cpenn (axkTopoB, ONPEACISIONMX YCTOWYHBOCTD CTYICH-
TOB K JEHCTBHIO HEONAronpHsTHBIX YCJIOBHH 0OydeHwus, He-
06X0)11/IMO BBIJICIIUTH HaC.]'le}lCTBCHHO—KOHCTI/ITyLIPIOHaIIbele,
TCHOTHITNYECKAE OCOOCHHOCTH, OOBSICHSIOIINE Pa3HOHAIPAB-
JICHHBIC l'ICI/lXO(l)I/I?;I/IOHOFI/I‘leCKI/Ie N3MCHCHHs, BO3HHKAIOIIHC
B DKCTPEMAJIbHBIX CUTYalUAX y pas3in4HbIX HH}II/IBH}lyyMOB, B
YAaCTHOCTH HaJM4yMe KOHCTUTYLIMOHAIBHO OOYCIIOBJIEHHOH Be-
reTaTuBHOI tadbuipHocTH [11,35,38]. Cpeny ncuxonornyeckux
(axTopoB HauOOIbIICE BIUSIHIE HA YPOBEHb CTPECCOYCTONYH-
BOCTH OKa3bIBACT HAJIMYMUE aKLICHTYAalUU JINYHOCTH, HeﬁpOTHSM,
IOBBILICHHAA KOH(bHMKTHOCTb, arp€CCMBHOCTb, TPEBOXKXHOCTD,
HUHTPOBEPTHPOBAHHOCTh, 0COOCHHO COYETAaHNUE TAKUX JIMYHOCT-
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HBIX Ka4€CTB, KaK IMOBBIICHHAsA CCH3UTUBHOCTDH, TPEBOXHOCTD,
UMITYJIbCUBHOCTS [5,37,39].

K conpnasibHO-NCHX0IIOrHYECKUM (haKkTopam, OIPeIeISIOIUM
YCTOHYMBOCTB CTYJICHTOB K CTpEeCCy y4eOHOM! AeSITEeIbHOCTH, OT-
HOCAT COLIUAJIbHBIC IIEPEMEHBI, HOBI)ILLleHHy}O OTBETCTBCHHOCTDH
B paboTe, MOCTOSIHHBIN 1e(QUIIUT BPEMEHHU, XPOHUYECKYIO yCTa-
JIOCTb, HapyLl_leHI/Ie pexKuMa prjla M OTAbIXa, IMaJACHUC JIMYHO-
o NnpecTuxa, OTCYTCTBUE IJICMCHTOB TBOPYECTBA B yl{e6e HJIN
pabote, 4acTble CMEHbI PabOYEro CTEPeOTUNa C JIUTEIbHBIMU
OXXHIaHUAMU B ITPpOLIECCE pa6OTbI, HOYHBIC }le)KprTBa WJIN 1101~
TOTOBKY K 3aHSTHSIM B HOYHOE BPEMs, HEAOCTATOK CBOOOIHOIO
BpPEMEHU I yﬂOBHCTBOpeHHﬂ JIMYHBIX HOTpeGHOCTCﬁ, CHHXKEC-
HHEC ﬂBI/IF&TCJ’leOﬁ AKTUBHOCTH, HAPYLICHHUE Ka4€CTBA HOYHOI'O
CHa, HepaIMOHAJIIbHOE ¥ HecOalaHCUPOBAaHHOE MTUTAHUE, Kype-
HHE 1 CHCTEMaTUYeCKOe YHOoTpeOeH e aakoros [9].

Jliist pa3paboTKy IICUXOTUTHEHHYECKUX M ICHXOKOPPEKIHOH-
HBIX MEPOINPUATHIl 3HAYMMBIM (PaKTOPOM SIBJISETCS OIpesielie-
HHE 3aKOHOMEPHOCTEH JAUHAMHKU MCUXHUYECKOTO COCTOSIHUS U
NCUXO(H3NOIOTHYECKUX TOKa3aTeaeld B TEUSHUE OINpeeicH-
HBIX BPEMEHHBIX IPOMEXKYTKOB. HepaBHOMepHOCTh yueOHOM
JACATCIIBHOCTH CTy)IeHTOB xapaKTepyByeTcst MUHHUMAJIbHBIMHA
Hany3KaMI/I B Ha4yaJjI€ CEMECTpaA, NNOBBIIICHHBIMA B €r0 KOHIIC
¥ CBEPXBBICOKMMH BO BPEMsI CECCHH, YTO OOECIICYMBAET BO3-
MOXHOCTb HOCTeHeHHOﬁ aganTanuu CTy)leHTOB K CTpPECCOBbIM
(axTopam, OIHAKO B TO K€ BPEMsl, CO3JAeT HPEIIOCHUIKH IS
Pa3BUTHS MEPEYTOMIICHUS ¥ POPMUPOBAHMSI COCTOSIHUI TICUXH-
yeckol nesazantaiuu. [lo nanasiv M.B. Kopkunoil u coaBT.
[30] cpenu cTymeHTOB OOJIBHBIC HEBPO3aMHU COCTABIISIIOT 54,6%.
B paGore L.b. A6apsxumoBoii [1] moka3aHa poisib yCI0BUH 10-
BY30BCKOTO OOYY€HHsI B PaClpOCTPAHEHHOCTH HEBPOTUUECKHX,
CBSI3aHHBIX CO CTPECCOM PACCTPOWCTB Y CTYASHTOB MIIAJIINX
KypCOB: y OBIBLIMX BBIITYCKHUKOB JIMIIEEB JaHHbIE PacCTPOi-
cTBa BeTpeyarores B 15,6%, Toraa kak cpein ObIBIIMX BBITYCK-
HUKOB OOBIYHBIX IIKOJI OHH OTMEUaroTcs yaie — B 23,3%.

He BbI3bIBACT COMHCHHsI, YTO 3a4CThl M 3K3aMCHbI SBJIAKOTCA
Hanboee BBIPAKEHHBIM CTPECCOrCHHBIM (DAKTOPOM I BCEX
cryaeHtoB [32,40,43,50]. Dk3aMeHALMOHHBIA CTPECC HAaYMHACT-
Csl C MOMEHTa OCO3HAHHS CTYJCHTOM HEH30€KHOH HeoOXOIUMO-
CTU B 6n1/1>1<af/imee BpEMs Cl1aBaTb DK3aMCH M IPOSABIIACTCA PAIOM
TICUXMYECKHUX U TICHXO(MH3UOIOHYECKUX paccTpoiicts. Ha dome
OK3aMCHAIlMOHHOI'O CTPECCA BBIABJIAKOTCA M3MCHCHUSA BEIr€TaTUB-
HOro OajiaHca B BHJE CHMIIAaTHKO- JIMOO IapacHMIIaTHKOTOHHH,
BCTCTATUBHON JIAOMIBHOCTH, & CPEIH JKaJIo0 CTYICHTOB BO BPEeMs
9K3aMEHOB HanboJjiee YacThIMU OBbUTH yHallleHHOe cep/iieOneHue,
HapyIICHUE CHA, HETIPUTHbIE OLIYILIICHUS B IPYJHOMN KJICTKE (CaB-
JieHue, 00JIb), HAPYIICHHE aIIETUTA, TOJIOBHBIE OOJIH, «3aTPyIHEH-
Hoe apixaHue» [40,56]. PUcK BO3HUKHOBEHUsI (DH3MOIOTMYCCKHX
¥ TOPMOHAJIbHBIX N3MEHEHHII B OpraHn3Me Ha (h)OHE dK3aMeHallu-
OHHOT'O CTPEeCCca BO3PACTACT Y CTYACHTOB CO CIA0bIM THUIIOM BBIC-
meﬁ HepBHOi’I JCATEIIbHOCTH, C YK€ UMCIOLIMMUCA HapyLl_IeHI/IHMI/I
AalTUBHBIX MEXaHW3MOB WJIM CTpadarolIUuX XPOHUYCCKHUMU 3a-
00JIeBaHUAMY CEPACUHO-COCYIUCTON U HEPBHOM cucteMsl [37,64].

Taxum 00pa3oM, aHaIM3 PETPOCIICKTUBHOM U TEKyILel IuTepa-
TYpBI BBISIBIJI CHELU(UUECKIE 0COOCHHOCTH YMCTBEHHOTO TpyIa
CTY/ICHTOB, MO3BOJISIFOIIME PACLICHUBATH €ro Kak 0COOBIH BUJL Jie-
STENIBHOCTH, XapaKTePU3YIOIIHMICS HaIMIUEeM HeOIaronpusTHBIX
COLIMAJILHO-TICUXOJIOTUYECKHX  (DaKTOpPOB, CYMMapHOE BO3JCH-
CTBUE KOTOPBIX MOXET IPUBOAUTH K CHHXKECHUIO ypOBHf{ ncuxuye-
CKOTO M COMAaTHYECKOIO 3/I0POBBSI U Pa3BUTHIO MPEIOO0IC3HEHHBIX
1 OOJIE3HEHHBIX IICUXUYECKUX paccTporcTs [34,45,53].

B nociesiHue TO/IBI KONUYECTBO MyOINKALHUA, TTOCBSIIEHHBIX
M3YUCHUIO 0COOCHHOCTEIl MCHXUYECKOTO U COMAaTHYECKOTO CO-
CTOsSIHUSL CTy)IeHTOB Ppas3jin4HbIX BY30B, HECKOJIBKO CHU3UJIOCH,
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4TO, 110 BCEH BEPOSTHOCTH, O0YCIIOBICHO HE CHIKCHUEM HHTe-
peca K M3y4CHHIO COCTOSIHUSI 3/10POBbsI YUAIUXCS, a OIpeie-
JICHHBIMHU TPYAHOCTSMH OpPTraHU3alMK U ITPOBEICHNS MACCOBBIX
JIMHAMHYECKUX MCCIICIOBAHUI OpraHM30BaHHBIX MOMYISIIUM, K
KOTOPBIM MOYKHO OTHECTH M CTYAEHTOB. B coBpemeHHOI nuTe-
parype paccMaTpUBAaIOTCSl TAKKE OCOOCHHOCTH ICHXHYECKOTO
COCTOSIHUSI y4aIIUXCsl y4eOHBIX 3aBEJCHUI PA3IMUHBIX THUIIOB,
HPOBOJIUTCSI @HAJIU3 IICUXOTHIMEHUYECKUX aCIeKTOB YMCTBEH-
HOTO YTOMJICHHS U (PaKTOPOB BH3yaJbHOIO OKPY>KCHUsI, OL[CHH-
BAeTCs BO3pAcTHAs AWHAMHKA ICHUXMYECKOTO COCTOSHHMS yda-
muxcsi. Ocoboe BHUMaHUE yIENAeTCsl U3YyUECHUIO ICUXUUECKOTO
¥ COMAaTHYECKOTO COCTOSIHHSI CTYACHTOB IPH MaKCHMAJIbHOM
CTPECCOPHOM HAIpPSHKEHHU B MEPHOJ CECCUH. MHOTUMHU aBTO-
paMu TOJUEPKUBACTCSl HEJAOCTATOYHOCTb YPOBHS TMI'MEHHYE-
CKUX HaBBIKOB U YMEHHI COBPEMEHHBIX CTYICHTOB, HeC(HOpPMH-
POBaHHOCTh MOTHBALMU Ha COXPAaHEHHE M YKPEIJICHHE CBOETO
HICHXUYECKOTO U COMAaTHYECKOTO 37I0POBbS, UTO CHUIKAET CTPEC-
COYCTOWYMBOCTb CTYJACHTOB M IOBBIIIACT PUCK (OPMHUPOBAHHS
y HUX IICUXUYECKUX paccTpoiicTs [7,21,63].

BosbIioe umcino paboT MOCBSIIIEHO W3YYEHHIO LIUKIHYSCKUX
U3MEHEHHH TCHXHUYECKOTO COCTOSHHS U IMCHXO(U3HOJIOTHYe-
CKHX IIOKa3areliel y CTYICHTOB B paMKax IHEBHBIX U HEJellb-
HBIX IMKJOB, @ TaKKe Ha MPOTSDKCHHUHM yueOHOTo ceMecTpa.
JlanHOoe HampaBleHHE HCCICIOBAHUM MNPEICTABISICTCS] MHTE-
PECHBIM U 3HAUYMMBIM [UIsl pacrpeseeHus yueOHOil Harpy3Ky,
COCTABJICHHSI TUTMEHNYECKH 000CHOBAHHBIX YUeOHBIX [IAHOB U
HpOrpamMMm.

Ilo manHBIM OONBIIMHCTBA aBTOPOB, HauboJiee HeOIAroNpHU-
STHBIM TIEPUOJIOM IJIsl PAa3BUTHUS IMPENOOJIEC3HEHHBIX U 0o0Je3-
HEHHBIX TICUXMYECKUX PACCTPOHCTB Y CTYICHTOB SIBJISIETCS
Ha4yajao OOyYEHHsI, YTO OOBACHIET OONBIIOC KOJIUYECTBO OIIY-
OJIMKOBaHHBIX PabOT MMEHHO B ITOM HalpaBlieHUH. B To ke
Bpems rpobiieMa (OPMHUPOBAHHS IICHXUIECKUX PACCTPONCTB Y
CTY/ICHTOB CTapIINX KYPCOB U UX CIEHHU(PHUKH Y CTYICHTOB pa3-
JIMYHBIX BY30B HM3y4Ye€Ha HEJOCTaTo4HO. HemocrarouHo Taroke
paboT, MOCBAIIEHHBIX 00OCHOBAHUIO U aHAJIM3Y CpPEIHECTaTH-
CTHYECKOH HOPMBI Y CTYJCHTOB B 3aBUCHMOCTHU OT II0JIa, BO3-
pacra, crelduKY By3a U Iepro/a 00y4eHHUs, 4TO He IT03BOJISIET
B IIOJIHOH Mepe IMPOBOJAMTH OOOCHOBAHHBIE MEPOHPHSTHS IO
HICUXOKOPPEKIMU U HCUXONPOGHUIAKTHKE MPEAO0JIC3HEHHBIX U
0O0JIC3HEHHBIX ICUXUYECKUX PACCTPONUCTB Y CTYCHTOB.

Takum 00pa3oM, aHAJIU3 TUTEPATYPBI, TOCBSIICHHOH MpoodIie-
Me BIIMSAHMS yueOHOI Harpy3ku Ha 0COOCHHOCTH IICUXUYECKOIO
COCTOSIHUSI CTY/ICHTOB BBISIBUJI 3HAYUMOCTD U TIEPCIEKTHBHOCTD
JTAaHHOTO HAy4YHOTO HAIpaBJiIE€HHs W OTCYTCTBHE pabOT, IMOCBS-
IIEHHBIX U3yYCHHUIO TUHAMHUKHU IICUXUYECKOTO ¥ COMaTHIECKOTO
COCTOSIHUSI CTY/ICHTOB Pa3JIMYHBIX By30B B TEUCHHE BCETO MEpPH-
ofa 00y4eHus..
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SUMMARY

INFLUENCE OF TEACHING LOAD ON THE PECU-
LIARITIES OF PSYCHIC STATUS OF STUDENTS OF
HIGHER EDUCATIONAL INSTITUTIONS (REVIEW)

Yurtsenyuk O.

Higher State Educational Establishment of Ukraine «Bukovyn-
ian State Medical Universityy, Chernivtsi, Ukraine

Having analyzed the sources devoted to the problem of the influ-
ence of the educational load on the peculiarities of the mental status
of students, it is necessary to highlight the importance and prospects
of this scientific direction. The article deals with the peculiarities of
the mental condition of the instructed youth of educational institu-
tions of various types, analyzes psycho-hygienic aspects of mental
fatigue, and assesses the age-related dynamics of the mental state
of students. Special attention is paid to the study of mental and so-
matic status of students with maximum stressful tension during the
examination session. Consequently, the studied scientific sources
demonstrate the peculiarities of mental work of students, which al-
low us to regard it as a special kind of activity, characterized by the
presence of unfavorable social and psychological factors, the com-
bined effect of which can lead to a decrease in the level of mental
and somatic health and the development of subclinical and clinical
mental disorders.

Keywords: students, mental disorders, psychological pecu-
liarities.

PE3IOME

BJAUSIHUE YUYEBHOM HAIPY3KH HA IICUXUYE-
CKOE COCTOSIHUE CTYAEHTOB BbBICIHINX YYEB-
HBIX 3ABEJIEHUI (OB30P)

KOpuenwok O.C.

Buicwuee yuebnoe 3asedenue Ykpaunol « Bykosunckuil 2ocyoap-
cmeeHnblll MeOUYUHCKULL yHugepcuemy, Yeprosysl, Ypauna

B crarbe paccMarpuBaroTCs 0COOCHHOCTH IMCHUXHUYECKOIO
COCTOsSIHUA yqaumxcu yl{e61-u>1x 33.Be):(eﬂl/lﬁ Pas3iiIndHbIX TH-

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

OB, MPOBOAMTCA aHaJIM3 IMCHUXOTMI'MEHUYCCKUX AaCIICKTOB
YMCTBECHHOI'O YTOMJICHUS, OLICHUBACTCA BO3pacTHad JUHAMU-
Ka MCHUXHYECKOr0 COCTOSIHUS cTyAeHToB. Ocoboe BHUMaHHE
yIeNSIeTCsl U3YUEHUI0 IICUXUYECKOI0 U COMaTHYECKOTO COCTO-
SHUSA CTYACHTOB IIPU MAaKCUMAJIbHOM CTPECCOPHOM HAIIPSKE-
HUH B [IEPUO]] CECCHU.

IMoka3ansbl crenuduueckre 0COOCHHOCTH YMCTBEHHOTO TPY-
Jla CTY/ICHTOB, ITO3BOJIAIOLINE PACLICHUBATh €€ KaK 0COOBIA BUI
JACATCIIBHOCTH, xapaKTepmy}omm‘/icst HaJIM4YUuEM He6nar0npn—
STHBIX COLMAJBbHO-TICUXOJOTHUECKHX (DAKTOPOB, CyMMapHOE
BOS)ICFICTBI/IG KOTOPBIX MOXET NPUBOAUTH K CHUXCHUIO YPOBHS
MCHXUYECKOTO ¥ COMaTHYECKOTO 310POBbS M Pa3BUTHIO IIPE00-
JIC3HEHHBIX U 0OJIE3HEHHbIX IICUXUYECKUX PACCTPOUCTB.

Ha ocHoBaHMM aHanu3a U CUHTE3a W3YYEHHOW HayuyHOH Ju-
Teparypsl 10 BIMSHHUIO Y4eOHON HArpy3KH Ha MCUXUYECKOE CO-
cTosiHME CTyAeHTOB BY3-0B aBTOp cumTaeT 1enecooOpazHbIM
MPOIODKEHHUE UCCIISIOBAHUHN [0 ICMXOKOPPEKLIUH U IICHXOIIPO-
(unakTHKe MPea0OTe3HEHHBIX W OOJIC3HCHHBIX MCUXUYCCKHUX
paccTpONCTB y CTYCHTOB.
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BLOODSTREAM INFECTIONS ASSOCIATED WITH INTENSIVE CARE UNIT

AT A MULTIPROFILE HOSPITAL, TBILISI, GEORGIA

L2Tsereteli M., *Malania L., Tsereteli D., *Tsagareishvili O., 'Vashakidze E.

Thilisi State Medical University, Department of Infectious Diseases,

’National Center for Disease Control and Public Health, Thilisi, Georgia

Bloodstream infections (BSls) are associated with a high
mortality rate, additional hospital days and excess hospital costs
[4,10,12,16]. BSIs causes of 157 000 deaths per year in Europe
and 72 000-85 000 in the USA [7]. In general, European patient
populations, hospital-acquired BSI was associated with costs

ranging from $2604 to $22,414 [14].

Intensive Care Unit (ICU) patients are at high risk of nosoco-
mial BSIs because of their weakened condition caused by un-
derlying disease, frequent invasive diagnostic and therapeutic
procedures [6,20]. ICU-BSI was associated with increased risk
of mortality, particularly if the early antimicrobial therapy was
not adequate [1]. Emerging multiresistant organisms are making
antimicrobial prophylaxis and treatment more and more diffi-
cult and therefor accurate epidemiological information is crucial
for appropriate empirical therapy. There is high mortality rate in
patients with BSIs caused by extended-spectrum B-lactamase-
producing Enterobacteriaceae, with 41.6% of patients dying

within 30 days of infection [17].

Catheterization is the most common cause of hospital-ac-
quired BSIs. The major causes of catheter-related BSI (CRBSI)
are microorganisms from the patient’s and medical personnel’s
skin and contamination of the catheter hub. According to differ-
ent authors, incidence of CRBSI in ICUs ranged from 1.8-8.75

per 1000 catheter days [2,11,15,18].

Material and methods. From July 1, 2015 through June 30,
2016, were collected blood cultures from patients fulfilling the
criteria for systemic inflammatory response syndrome (SIRS; ie,
temperature <36°C or >38°C, heart rate >90/minute, respiratory
rate >20/minute, or peripheral white blood cell count <4000/pL
or >12 000/uL) in a tertiary care hospital ICU in Tbilisi, Geor-
gia. Blood cultures were transported to the national antimicro-
bial resistance reference laboratory at Lugar Centre, National
Center for Disease Control and Public Health, where microbio-
logical and antimicrobial susceptibility testing was performed.

Blood culturing procedures and techniques and antimicrobial
susceptibility testing, following methods set out by the Euro-

pean Committee on Antimicrobial Susceptibility Testing (EU-
CAST) [13]. Blood culturing was carried out using a manual
blood culture system according to standard operating procedures
(SOP). Blind subcultures were made at 24 hours, 48 hours, 72
hours and at 7 days if no growth was seen. Patient questionnaires
were analyzed for epidemiological assessment of risk factors,
which included age, sex, co-morbidities, prior hospitalization,
surgery, invasive procedures, central vascular catheterization,
mechanical ventilation, tracheotomy, urinary catheterization,
immunosuppression, administered treatments, previous expo-
sure to antibiotics, and length of stay. Data was entered into a
database and analysed using a SPSS 21.0 software package.

Definitions

BSI: Patient has at least one positive blood culture for a recog-
nised pathogen or patient has at least one of the following signs
or symptoms: fever (> 38°C), chills, or hypotension and two
positive blood cultures for a common skin contaminant (from
two separate blood samples, usually within 48 hours) [5].

ICU associated BSI: The BSI occurs > 48 hours after ICU
admission, or within 48 hours of ICU discharge.

Primary BSI: A laboratory confirmed BSI (LCBI) that is not
secondary to an infection at another body site.

Secondary BSI: A BSI that is thought to be seeded from a site-
specific infection at another body site.

Eligible Central Line (CL): A CL that has been in place for
more than two consecutive calendar days (on or after CL day 3),
following the first access of the central line, in an inpatient loca-
tion, during the current admission.

Central line-associated BSI (CLABSI): A laboratory con-
firmed bloodstream infection where an eligible BSI organism is
identified and an eligible central line is present on the LCBI date
of event or the day before [3].

Results and their discussion. From microbiologically stud-
ied 84 blood samples 21 (25%) were positive for growth, 19
(90.5%) samples were monomicrobial, whereas 2 (9.5%) sam-
ples were polymicrobial.

Table 1. Characteristics of the patients with ICU associated primary BSI

Variables n (%)

Underlying disease
Respiratory diseases 8 (38.1%)
Multiple traumatic injuries 4 (19.0%)
Severe traumatic cerebral injuries 4 (19.0%)
Cardiovascular diseases 1 (4.8%)
Renal diseases 2 (9.5%)
Neurologic diseases 1 (4.8%)
Hepatic failure 1 (4.8%)

Invasive procedure
Central venous catheter
Urinary catheter
Mechanical Ventilation
Nasogastric tube
Surgery
Dialysis

21 (100%)
21 (100%)
19 (90.5%)
18 (85.7%)
7 (33.3%)
2 (9.5%)
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Table 2. Distribution of isolated pathogens causing ICU associated BSIs

Pathogens N (%)

Coagulase-negative staphylococci (CoNS) 7 (30.4%)
Acinetobacter baumannii 5(21.7%)
Klebsiella pneumoniae 4 (17.4%)
Staphylococcus aureus 2 (8.7%)
Enterococcus gallinarum 2 (8.7%)
Pseudomonas aeruginosa 1 (4.3%)
Pseudomonas oryzihabitans 1(4.3%)
Klebsiella oxytoca 1 (4.3%)
Total 23

On the basis of microbiological, clinical and epidemiological
data 21 patients were diagnosed as ICU associated BSI. Among
them 16 (76.2%) patients were diagnosed primary BSI and
CLABSI, four (23.8%) patients - secondary BSI; three of them
were caused with ventilator-associated pneumonia, one - with
catheter-associated urinary tract infection. Incidence of CRBSI
in ICUs 2.8 per 1000 catheter days.

From patients with ICU associated BSI 90.5% were male and
9.5% were female; age ranged 20-79 (mean — 51.2, median — 54,
standard deviations — 16.9). Most common underlying diseases
were: respiratory diseases (40%), multiple traumatic injuries.
All patients had central venous catheter and Urinary catheter.
Majority of patients required mechanical ventilation (90.5%)
and nasogastric tube insertion (85.7%).

85.2% patients used antibiotics before blood specimen col-
lection.

Among BSIs’ causing bacteria 52.8% were Gram-negative
and 47.8% - Gram-positive.

The most common microorganism isolated from ICU associ-
ated BSI cases were Coagulase-negative staphylococci (30,4%),
Acinetobacter baumannii (21.7%) and Klebsiella pneumonia
(17.4%). There was no isolation of E. coli from blood samples.

All isolates of A. baumannii and 50% of the K. Pneumoniae
were resistant to carbapenems.

Besides of two K. pneumoniae cultures all Gram-negative
bacteria cultures were sensitive to colistin. In addition, both
cultures of colistin resistant K. pneumoniae were sensitive to
carbapenems.

One isolate of S. aureus and all isolates CONS were resistant
to methicillin. All isolates of S. aureus and CoNS were sensitive
to vancomycin.

The mortality rate in all the patients with ICU associated BSI
was 19.0%. The most commonly associated pathogens with
the fatality were K. pneumoniae (mortality rate - 50%) and 4.
baumannii (mortality rate - 40%). It should be mentioned, that
all strains of K. pneumoniae and A. baumannii causing fatality
cases were resistant to carbapenems. Although the prevalence of
CoNS was the highest, it did not cause death.

Patients with primary BSIs stayed in the ICU average 23 days
longer than non-infected patients.

Central venous catheter is used in almost every ICU patients,
it is necessary for drug administration, infusion and parenteral
nutrition. CVC is related with high nosocomial BSI rate — as
many studies show [6,19]. Prevention of CLABSI is very dif-
ficult. Main cause of this problem is insertion, maintenance and
delayed removal of CVC.

Many studies conducted worldwide showed, that infections
caused by Gram-positive strains are predominate in nosocomi-
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al BSIs [9,21], according to other studies BSIs are commonly
caused by Gram-negative bacteria [8,19]. In the present study,
BSIs are almost equally caused by Gram-negative and Gram-
positive bacteria. In addition, more than 70% of causing agents
are composed with only three species (CoNS, A. baumannii and
K. pneumoniae). It is worth to note, that fatal results were due
to BSIs caused by carbapenem resistant K. pneumoniae and A.
baumannii.

Conclusion. Preventing BSIs should be a priority for hospi-
tals and for this they must be introduced to modern methods
infection prevention and control. In order to reduce mortality
caused by strengthening microbiological diagnostic and effec-
tive antibiotic stewardship in hospitals represent significant im-
portance in order to reduce mortality caused by BSIs.
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SUMMARY

BLOODSTREAM INFECTIONS ASSOCIATED WITH
INTENSIVE CARE UNIT AT A MULTIPROFILE HOSPI-
TAL, TBILISI, GEORGIA

12Tsereteli M., Malania L., *Tsereteli D., *Tsagareishvili O.,
'Vashakidze E.

Thilisi State Medical University, Department of Infectious Dis-
eases; *National Center for Disease Control and Public Health,
Thilisi, Georgia

Bloodstream infections (BSlIs) are associated with a high mor-
tality rate, additional hospital days and excess hospital costs. In-
tensive Care Unit (ICU) patients are at high risk of nosocomial
BSIs because of their weakened condition caused by underly-

© GMN

ing disease, frequent invasive diagnostic and therapeutic proce-
dures. Catheterization is the most common cause of hospital-ac-
quired BSIs. The major causes of catheter-related BSI (CRBSI)
are microorganisms from the patient’s and medical personnel’s
skin and contamination of the catheter hub.

From July 1, 2015 through June 30, 2016, were collected
blood cultures from patients fulfilling the criteria for systemic
inflammatory response syndrome in a tertiary care hospital ICU
in Thilisi.

Blood culturing procedures and techniques and antimicrobial
susceptibility testing, following methods set out by EUCAST.

From microbiologically studied 84 blood samples 21 (25%)
were positive for growth, 19 (90.5%) samples were monomicro-
bial, whereas 2 (9.5%) samples were polymicrobial.

On the basis of microbiological, clinical and epidemiologi-
cal data 21 patients were diagnosed as ICU associated BSI.
Among them 16 (76.2%) patients were diagnosed primary BSI
and CLABSI, four (23.8%) patients - secondary BSI; three of
them were caused with ventilator-associated pneumonia, one -
with catheter-associated urinary tract infection. The most com-
mon microorganism isolated from ICU associated BSI cases
were Coagulase-negative staphylococci (30,4%), A. baumannii
(21.7%) and K. pneumoniae (17.4%).

Preventing BSIs should be a priority for hospitals and for this
they must be introduced to modern methods infection preven-
tion and control.

Keywords: bloodstream infections, hospital-acquired, K.
pneumoniae, A. baumannii

PE3IOME

ACCOIIMUPOBAHHBIE C PEAHUMALIMOHHBIM OT-
JEJEHUEM MH®EKIIUU KPOBOTOKA B MVYJIbTHU-
MPO®UIBHON BOJILHUIIE, TEUJIUCH, T'PY3US

L2eperesu M.J., 2Manauus JI.O., *Leperesan /. T,
Marapemmsuian O.B., 'Bamakuaze J.T.

Tounucckuil 2o0cyoapemeennbiil. MeOUYUHCKUL YHUeepcumen,
oenapmamenm ungpexyuonnvix 3abonesanutt; *Hayuonanvnwlil
yenmp no KOHmMponio 3a601e6anuli u 06uecmeennoco 30pago-
oxpanenus, Tounucu, I pysus

C uH(pEeKIMAMHE KPOBOTOKA CBSI3aHBI BBICOKAs CMEPTHOCTH,
JIOTIOJTHUTEIIbHbIC KOMKO-THH M YBEJIMUYCHHE PAcXOJOB Ha Je-
yeHue. [lanneHTsl oTAeneHusI peaHuMalul XapaKTepU3yOTCs
BBICOKMM PHUCKOM BO3HMKHOBEHHS BHYTPUOOIbHUYHBIX HHpEK-
IMH W3-32 0CNAOIICHHOTO OpraHU3Ma, BBI3BAHHOTO OCHOBHBIM
3a0osieBaHMEM, YaCTbIMH HHBA3MBHBIMHU, JWArHOCTHYECKUMH
U TepaneBTHYECKUMHU Tpouenypamu. Karerepusanus spiseTcs
Hanbojee pacHpOCTPAHESHHON MPUYMHON BHYTPHOOIBHUYHBIX
nHpekuuit kpoBotoka. OCHOBHBIMH NPUYMHAMH KaTeTeP-acco-
LIMUPOBAHHBIX HH(EKIMH KPOBOTOKA SIBISIOTCS MHKpOQIopa
KOJKU NAIlMEeHTa U MEIUIMHCKOIO IepCcoHaja, 3arpsi3HeHUe Ka-
TeTepa MUKPOOAMH.

C 1 urons 2015 roma mo 30 urons 2016 roga, B OTAEIEHUH
peannManuu MyibTAnpoduabHON GonbHuIB! (LleHTp BBICO-
KHUX MEIUIIMHCKUX TeXHOJMOTHi) . TOMIHCH 3a0paHbl TapHbIC
00pa3Lpl KPOBU y MALIUEHTOB C CUHIPOMOM CHCTEMHOIO BOC-
MaJUTEIBHOTO OTBETA JUIl MUKPOOHOIOTHYECKOM TUArHOCTUKH.
KynbTrBHpOBaHUE KPOBH M YyBCTBUTEIBHOCTh K aHTHONOTHKAM
130514TOB omnpeaessuin o crangapram EUCAST.

115



W3 84 uccrnenoBaHHbIX 00pa3oB KpoBH OakTeprn oOHapyxKe-
HBl B 21 (25%) cinyqasx; B 19 (90,5%) U3 HUX reMOKyJIbTypa
Obl1a MOHOMUKPOOHOI, B 2 (9,5%) citydasix - HOJIMMUKPOOHOM.

Ha ocHoBaHMM MHKPOOHOIOIHYECKHX, KIMHUYECKUX U IIIH-
JIEMUOJIOTMYECKUX JaHHBIX 21 MalMeHTy MMOCTaBJeH JAWArHo3:
aCCOLMPOBAHHAS C PEaHHMMAIMOHHBIM OT/CJICHUEM HMH(EKIHs
KpoBoToka. Y 16 (76,2%) nmanyeHToB AMAarHOCTUPOBAHbBI IEp-
BUYHbIC HHPEKIUH KPOBOTOKA U C LICHTPAIbHBIM BEHO3HBIM Ka-
TETEPOM aCCOIMUPOBAHHBIC HH(PEKIINU KPOBOTOKA, Y 4 (23,8%)
HALHEHTOB - BTOPUYHBIE MHPEKIINH KPOBOTOKA; 3 M3 HUX BbI3Ba-
HbI THEBMOHHEH, CBSI3aHHOI ¢ BEHTWIISITOPOM, | - ¢ nHpeKunei
MOUEBBIX ITyTeH, CBSI3aHHOM C KaTeTepoM.

HawuGosnee yacTo B OT/HENCHUH peaHUMAINH TPH MHPEKIHSX
KPOBOTOKA BBIJICISUINCH KOAryJla30HEeraTHBHbIC CTAa(pHMIOKOKKH
(30,4%), A. baumannii (21.7%) u K. pneumoniae (17.4%).

IpenorBparenne nHGEKIMI KPOBOTOKA TOKHO OBITH IIPUOPH-
TETOM JUtst OONIBHHMLL, ¥ JUIS1 3TOTO B HUX JIOJDKHBI OBITH BHEIPEHBI
COBpPEMEHHbIE METOIbI KOHTPOJISI M POMHIIAKTUKH HHOEKIHIL.
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THE EFFECT OF COMBINED ACTION OF ANTIBACTERIAL DRUGS WITH LOW-INTENSIVE LASER
RADIATION ON CLINICAL STRAINS S. AUREUS AND S. SALIVARIUS IN THE ORAL CAVITY

"Panas M., 'Kyryk K., 'Dzhalilova E., 2’Kaminsky R., ?Kefeli-lanovska L., 2Sokurenko L.

!Danylo Halytsky Lviv National Medical University; ’Bogomolets National Medical University, Kyiv, Ukraine

The change in the species composition of the oral cavity flora
plays one of the major roles in the etiology of diseases that affect
the quality of life and cause systemic diseases in patients [10].
The recent data on the structure and composition of microbial
accumulation have revealed the stability of the human oral mi-
croflora. The improvement of knowledge on the factors affecting
the etiology and pathogenesis of oral cavity diseases contributed
to the clarification of traditional approaches to control the for-
mation of biofilms, which served to develop new preventive and
curative strategies [1,4,7].
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Much of the current attention has focused on photodynamic
therapy as an approach for influence on microorganisms. The
method relies on light-absorbing photosensitizers that can pen-
etrate into the bacteria. Once the photosensitizers are activated
by light, they can generate cytotoxic singlet oxygen and free
radicals. Photodynamic therapy has been increasingly used to
treat infectious diseases of the oral cavity. Antimicrobial photo-
sensitizers, such as toluidine blue and methylene blue, may be
activated by the laser radiation and affect both gram-positive and
gram-negative microorganisms [5,6,12].
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Aim - to evaluate the effect of combined action of antibac-
terial drugs under the influence of low-intensity laser radiation
on the clinical strains of S. aureus and S. salivarius in the oral
cavity.

Material and methods. The examination of the oral cavity
with a material sampling for microscopic smear was carried out
in 20 individuals with dental caries, 20 individuals with peri-
odontitis and 10 individuals without any signs of dental disease.
All individuals were aged 30-50. The material for microscopic
study was taken from the surface of the teeth and cavities with
caries of infected teeth and from periodontal pockets.

The material was collected with a sterile excavator. The bio-
logical substrate was inoculated within one hour after the col-
lection: Mitis-Salivarius Agar (Hi-media, India), 5% blood agar,
meat peptone agar (MPA) - to detect other oral streptococci,
Christovich yolk-salt agar - to detect staphylococci from leci-
thinase activity incubated at 37°C. for 24 hours.

The generic affiliation of aerobic bacteria was determined
based on morphological and tinctorial characteristics (smear and
Gram staining), cultural properties (determination of the shape
and size of colonies, the nature of edges and surfaces, structure,
consistency of colonies, the pigment presence) and the establish-
ment of appropriate biochemical features. The microorganisms
were identified according to the classification given in the ninth
edition of Bergey’s manual [9].

The intensity of the microorganism isolation was evaluated
by two parameters - the frequency of selection and percentage
content among other aerobic microorganisms which included
cariogenic streptococci, streptococci of other groups (e.g. en-
terococci), staphylococci, Escherichia, coryneform bacteria,
Candida species and others microorganisms.

The specific affiliation to S. salivarius was determined based
on the morphological and tinctorial characteristics, cultural
properties and establishment of appropriate biochemical fea-
tures - utilizing Streptotest (Lachema, Czech Republic).

14 strains of S. salivarius and 5 strains of S. aureus were iden-
tified in dental caries, 10 and 8 strains in the periodontitis S.
salivarius and S. aureus, respectively. As well, 5 strains of S.
salivarius were found according to investigated biochemical ac-
tivity tests. For the control, the reference strain of Staphylococ-
cus aureus ATCC 25923 (F-49) and pure cultures isolated from
healthy individuals were studied.

The intensity of microorganism isolation was evaluated by the
frequency of microbial strain isolation. The latter was expressed as
two values: the absolute number and corresponding percentage.

The pure cultures isolated from individuals with dental caries or
periodontitis were used as the experimental samples to study the ef-
fect of laser radiation combined with pharmacological drugs.

The source of radiation was a laser diode module BAKU BK
- 1502DD with the blue spectrum and a wavelength of 445 nm,
the output power was given by a direct current of a pump.

The bacterial suspension with a density of 1.0 according to
McFarland were placed in sterile tablets in a volume of 0.1 ml
and then exposed to the laser radiation. The culture was previ-
ously diluted to 10-4 microbial bodies/ml.

The method of double serial dilutions in the Miiller-Hinton

broth [1] was used for investigation of microbial sensitivity to
antibacterial drugs [2]. The bacterial suspension from the inves-
tigated and control groups in a volume of 1.0 ml were added to
the tablets by 0.1 ml in the resulting antibacterial drugs (AD) di-
lution to 1: 160 (minimum inhibitory concentration). A 5 minute
exposition to laser beam of the blue spectrum with the capacity
of 700 mW was applied during the logarithmic phase of growth.
After irradiation, the entire volume of bacterial suspension (0.1
ml) was recollected with a micropipette onto a solid medium,
sprayed with a spatula and kept in a thermostat at 37 °C. In 24
hours the number of colonies was counted and the obtained re-
sults were compared with the control group (intact).

Statistical comparisons were performed utilizing the applica-
tion package for statistical analysis of data «Instat» (GraphPad
Software Inc., 1993). During statistical processing, results were
obtained as the average value of the investigated parameter (M),
the standard error (m) (deviation) and the reliability index (p).

Results and their discussion. The selective study of the oral
cavity showed a wide range of dysbiotic changes among sub-
groups with dental caries and periodontitis. Dental caries sub-
group included leading factors such as excessive colonization
of S. Salivarius 44 (97.8%) and S. aureus 8 (17.8%). Along with
that, oral microbial flora of the investigated individuals with
periodontitis had a different trend. In particular, staphylococcus
demonstrated an excessive growth in 12 (26.7%) and S. salivar-
ius 38 (84%) individuals assigned to the periodontitis subgroup.

Twenty-nine individuals were found to have S. salivarius even
though they did not suffer from any dental pathology. It is im-
portant to note that no case of S. aureus isolation was reported in
the subgroup without any signs of dental disease.

The use of antibiotics with no irradiation was defined as the
control (Table 1). The growth intensity of 7.4 + 1.0 CFU/ml
was found in the periodontitis subgroup when both antibiotics
and 5 min low-intensity laser radiation (LLR) were introduced,
whereas the growth intensity was equal to 29,8+1,1 CFU/ml (p
<0.001) after antibiotic use. In case of a S min exposition to LLR,
isolates from the dental caries subgroup showed the growth in-
tensity of (18,5 = 1,1) CFU / ml (p <0,001). The dental caries
cultures that were not exposed to LLR indicated (29.8 + 1.2)
CFU/ml (p <0.001) growth. The comparison between S. aureus
growth intensity from periodontitis samples in irradiated and
non-irradiated subgroups was respectively equal to (44,0+1,7)
CFU/ml and (73.9 + 1.5) CFU/ml (p <0.001). The number of S.
aureus microbial cells in isolates obtained from individuals with
dental caries after a 5 min LLR was (17,5 + 1,2) CFU/ml. While,
the same parameter was (68,5+1,3) CFU/ml in isolates that were
not exposed to LLR (p<0.001).

Table 2 shows that in case of penicillin application to S. sali-
varius isolated from individuals with dental caries, the microbial
number was equal to 20,7+2,6 CFU/ml, whereas in periodontitis
isolates - 19,6+4,4 CFU/ml, both results are greater than the con-
trol - 15,243,2 CFU/ml (p<0,001). In case of amoxicillin / cla-
vulanate use, a slight decrease was observed in the quantitative
level of S. salivarius cultures from dental caries - 15.0+3.6 CFU/ml
(p<0.001) and periodontitis isolates - 17.0+4.2 CFU/ml (p<0.001),
respectively, compared to the control - 19.3+3.4) CFU/ml. The

Table 1. Growth intensity of S. salivarius and S. aureus under conditions of LLR

. Control . .e Control

LLR Dental caries (without LLR) Periodontitis (without LLR)
Source of S. salivarius (CFU/mlx10%) 18,5+1,1 29,8+1,2 7,4£1,0 29,8+1,1
Source of S. aureus (CFU/mlx10?) 17,5+1,2 73,9+1,5 44,0+1,7 68,5+1,3
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Table 2. Growth intensity of S. salivarius under conditions of combined antibacterial drug use with LLR

Soul(’EeF(g /f;llsfll:)‘;‘)mus Dental caries Parodontitis Control
Penicillin 20,7+2,6%* 19,6+4,4%* 15,0+3,6%*
Amoxicillin / 19,343 4%+ 17,044 2%+ 15,043 2%+
Antibacterial clavulanate
drugs Cefalexin 14,8+2,8%%* 13,23, 4% %% 10,4+1,5%*
Cefotaxime 15,442, 9%** 14,444 3%* 10,14+3,3%*
Lincomycin 20,9+3,9%* 18,743,8%* 16,1+3,1%*
Penicillin 0 0 0
Amoxicillin /clavulanate 0 0 0
Antibacterial B
drugs +LLR Cefalexin 0 0 0
Cefotaxime 0 0 0
Lincomycin 0 0 0

notes: * — statistically significant differences compared to the * control (p<0,001)
** _ statistically significant differences compared to the cultures unexposed to LLR (p<0,05)

Table 3.Growth intensity of S. aureus under conditions of combined antibacterial drug use with LLR

So?é;e[;)/ﬁ'x‘%:)e s Dental caries Periodontitis Control
Penicillin 16,8+1,7%%* 16,0+£2,6%* 16,8£1,7%*
Amoxicillin / 17,443,3% %% 16,6+3,1%* 17,443,3%%
Antibacterial clavulanate
drugs Cefalexin 14,5+4,6%* 15,444,1* 16,6£2,5%%*
Cefotaxime 14,542 5% %% 15,1£2,5%* 17,6£2,1%*
Lincomycin 19,94+1,9%* 19,942, 3%* 20,1+3,1%*
Penicillin 0 0 0
Amoxicillin / 0 0 0
Antibacterial clavulanate
drugs +LLR Cefalexin 0 0
Cefotaxime 0 0
Lincomycin 0 0

notes: * — statistically significant differences compared to the * control (p<0,001)
** — statistically significant differences compared to the cultures unexposed to LLR (p<0,05)

application of cephalosporins presented lower antimicrobial
activity in the investigated groups - 10,1+3,3 compared to the
control - 10.4+1.5 CFU/ml (p<0,001). Their level was equal to
14.842.8 and 15.4+£2.9 CFU/ml (p<0,05) for dental caries and
periodontitis - 13,2+3,4 and 14,4+4,3 CFU/ml (p<0,001). In
case of lincomycin use in relation to S. salivarius, the microbial
number was equal to 20.9£3.9) CFU/ml (p>0.05) and 18.7+3.8
CFU/ml (p<0.001) that showed statistically significant differ-
ence from the control - 16,1+3,1 CFU/ml.

In case of benzylpenicillin use in relation to S. aureus iso-
lated from individuals with dental caries, the number of sprouted
microbial cells was equal to (16.8 + 1.7) CFU / ml, whereas
isolated from individuals with periodontitis (16.0 £ 2.6) KUO
/ ml (Table 3). When applied amoxicillin / clavulanate, a slight
decrease in the quantitative level of S. aureus cultures was ob-
served. In particular, for dental caries the microbial number
was equal to (17,4 + 3,3) CFU / ml, for periodontitis - (16,6 +
3,1) CFU / ml. As for the reference strain, the number of colo-
nies for both antibacterial drugs were - 16.8+1.7 CFU/ml and
17.443.3 CFU/ml, respectively, however there was no statisti-
cally significant difference between the compared isolates. The
use of the 1st generation cephalosporins as a drug of choice for
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the treatment of oral infection showed a decrease in the anti-
microbial activity compared to the control isolates. Their lev-
els were equal to 14,5+4,6 CFU/ml for dental caries, whereas
for periodontitis 15,4+4,1 CFU/ml, and the control - 16,64+2,5
CFU/ml (p<0.001). The efficacy of the 3" generation cephalo-
sporins was expected to be slightly lower or similar to the 1st
generation cephalosporins. For the control strains, a decrease in
culture growth was found to a lesser extent - 17.6+£2.1 CFU/ml
(p<0.001). The application of cefotaxime in dental caries iso-
lates caused the growth rate of 14,5+2,5 CFU/ml, and in peri-
odontitis isolates - 15,1+2,5 CFU/ml.

In case of lincomycin applied to isolated S. aureus from indi-
viduals with dental caries, the number of colonies was equal to
19.9+1.9 CFU/ml, whereas periodontitis 19.9+2.3 CFU/ml, and
20.1+3.1 CFU/ml for the reference strain, respectively.

The obtained data analysis has revealed that the use of an-
tibacterial drugs of various groups has different impact on the
activity of S. salivarius and S. aureus strains in regard to the
microbial source.

No presentations of S. salivarius bacterial growth was detect-
ed during the combined use of laser radiation and antibacterial
drugs for 5 minutes.
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There was not any difference in the antimicrobial activity of
penicillin and amoxicillin / clavulanate when S. salivarius was
collected from healthy individuals, which may indicate that iso-
lates acquire P-lactamase from individuals affected by dental
caries. The use of the first and third generation cephalosporins
showed moderate antimicrobial effectiveness. The application
of lincosamides demonstrated minimal antimicrobial activity
compared to other classes of antibiotics.

Several studies [11,16] investigating the effectiveness of LLR
have revealed minimal or insufficient influence on the viabil-
ity of microorganisms [14]. A slight loss and decrease in the
level of the examined strains have been previously reported [3,
13]. However, the use of photosensitizer for methylene blue
or other dye significantly increased the efficacy when exposed
to short-wave exposure, as the number of grown colonies was
significantly reduced [7,8,15]. The combination of LLR and
photosensitizers demonstrated a direct dependence between the
bactericidal effect and concentration of the drug, exposure du-
ration and radiation power. According to the obtained results,
the effectiveness of the combined AD and laser therapy reduced
the concentration of drugs by the LLR activation. On the con-
trary, the use of AD in 1: 160 concentrations did not show any
inhibitory effect on the growth of clinical and reference strains
of the examined cultures. The application of various AD with
LLR caused a decrease in growth rates of the investigated mi-
croorganisms.

Conclusion. The combined use of antibacterial therapy and
laser radiation has demonstrated increased effectiveness for all
investigated drugs followed by a complete delay in the growth
of S. aureus and S. salivarius that indicates an improved com-
bined effect.

The application of photodynamic therapy, including LLR,
combined with the antibacterial drugs can achieve a complete
inhibition of microorganism growth.
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SUMMARY

THE EFFECT OF COMBINED ACTION OF ANTIBAC-
TERIAL DRUGS WITH LOW-INTENSIVE LASER RA-
DIATION ON CLINICAL STRAINS S. AUREUS AND S.
SALIVARIUS IN THE ORAL CAVITY

"Panas M., 'Kyryk K., 'Dzhalilova E., ’Kaminsky R.,
?Kefeli-Ianovska L., 2Sokurenko L.

!Danylo Halytsky Lviv National Medical University, *Bogomo-
lets National Medical University, Kyiv, Ukraine

The oral mucosa is constantly contaminated by a large number
of microorganisms that may cause diseases such as periodontitis
and caries. The present paper aims to study the effectiveness of
the antimicrobial effect of combined use of antibacterial drugs
(AD) and low-intensity laser radiation (LLR) on S. aureus S.
salivarius isolated from the oral cavity. The study included 20
individuals with dental caries, 20 individuals with periodon-
titis and 10 without any signs of dental disease. The material
for the microbacterial study was collected from surfaces of the
teeth, oral cavity with dental caries and periodontal pockets. The
intensity of bacterial isolation was estimated by two factors: the
frequency of isolation and percentage of other aerobic microor-
ganisms.

119



The obtained data demonstrated that the use of several anti-
bacterial drugs had a different impact on the strains of S. sali-
varius and S. aureus, depending on the source of their collection.

The collected isolates were used to determine the effect of
a 5 minute laser radiation combined with antibacterial drugs.
The simultaneous use of antibacterial therapy and laser radia-
tion showed an increase in the therapeutic effect of all inves-
tigated antibiotics followed by the inhibition of the growth
presentations in S. aureus and S. salivarius. The application
of photodynamic therapy, e.g. LLR, combined with antibac-
terial drugs allowed to achieve a complete inhibition of the
microbial growth.

Keywords: Staphylococcus aureus, Streptococcus salivarius,
low-intensity laser radiation, antibacterial drugs, oral cavity.

PE3IOME

OCOBEHHOCTHU COYETAHHOI'O JEMCTBUS AH-
TUBAKTEPUAJIbHBIX TPEIAPATOB C HU3KOWH-
TEHCUBHBIM JIAZEPHBIM U3JIYUEHUEM HA KJIHU-
HUYECKME LLITAMMBI S. AUREUS U S. SALIVARIUS
POTOBOM MOJIOCTU

Manac ML.A., 'Kupux X.A., [xamnosa E.A.,
Kamunckuii P.®., ’Kepenn-sInockas JLU., 2Coxypenko JI.M.

JIb606CHbKUTL HAYUOHATbHBIN MECOUYUHCKULL YHUBCPCUMEM. UMe-
nu Jlanuna Fanuyrozo; *Hayuonanbhsiti MeOuyunckuil ynusep-
cumem um. A. A. bocomonvya, Kues, Yxpauna

Cnusucrast 0005104Ka MOJIOCTH PTa MOCTOSIHHO KOHTAMHUHHPY-
eTcsl OONBIINM KOJIMYECTBOM MHUKPOOPTaHU3MOB, KOTOPBIE BbI-
3bIBAIOT TaKue 3a00JI€BaHUsI, KaK APOJOHTHUT U KapHec.

Ienbro mcciienoBaHus SBUIOCH M3yueHHE ()(PEKTUBHOCTH
MPOTUBOMHUKPOOHOTO  JICHCTBUSI COYETAHHOTO TMPUMEHEHUS
aHTHOAKTEepUAIBbHBIX IPENapaToB U HU3KOMHTEHCHBHOTO Jla3ep-
HOTO M3IydeHust Ha S. aureus u S. salivarius, BbIJEJICHHBIX U3
pOTOBOM TIOJIOCTH.

O6cnenoBano 20 nui ¢ kapuecoM 3y0oB, 20 - ¢ HapomgOHTHU-
ToM H 10 - 6e3 NPU3HAKOB CTOMATOJIOIMYECKOr0 3a00IeBaHMs.
Marepuai it HoceBa cOOMpaICs ¢ HOBEPXHOCTH 3yOOB U T10-
JIOCTH PTa MPH Kapuece 3y0OB U U3 MapOJIOHTAIBHBIX KAPMaHOB
Ipu 1nmapagoHTHUTE. MHTEeHCHBHOCTD BBIJICJICHUST UCCIICNYEMBIX
MHKPOOPIaHM3MOB OL[EHUBAJIH I10 JIByM ITOKa3aTeJIsIM - 4acTOTa
BBIACJICHUS U ITPOLEHTHOC COACPI)KAHUE CPEAU APYTUX MHUKPO-
OpPraHU3MOB a3pOOHOH IPyIIILL.

HpI/I OLICHKE ITOJYYCHHBIX JAaHHBIX YCTAHOBJICHO, YTO aHTU-
OakTepHalbHbIe penaparsl Pa3HbIX IPYII HPOSBILIIOT Pa3iny-
HYI0 aKTHBHOCTb Ha IITaMMbl S.salivarius u S.aureus B 3aBHCH-
MOCTH OT HCTOYHHKA UX HU30JIALMU.

BrigeneHHble U30JITHl OBUTH HCIIOJIB30BAaHBI YISl HCCIIEI0-
BaHUS DPE3y/IbTaTOB BO3ICHCTBUS JIA3€pPHOIO M3IY4EHUS IPU
COBMECTHOM HCIIOJIb30BaHHH C aHTHOAKTEPUAJIbHBIMH Iperia-
paramu B TeueHue 5 MuH. [Ipu oqHOBpeMEHHOM NPUMEHEHUU
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AQHTUOAKTEPUAILHON Teparuy 1 JIa3epHOro U3JIyYeHUs yCTaHOB-
neHa 3((QEeKTHBHOCTb JCHCTBHSI BCEX IPEraparoB, TOCKOIBKY
HaOJIIOaIach MOJTHAs 3a/epKKa pocta S.aureus u S.salivarius,
4TO YKa3bIBAaeT Ha BHICOKYIO A ()EKTHBHOCTH COYETAaHHOTIO Jeii-
ctBus. [Ipumenenne poToarHaMHYECKOI Tepalu, B TOM YKCIIe
HU3KOMHTEHCHUBHOI'O JIA3€PHOTO U3JIYUCHUS, B COYCTAHUU C aH-
TI/IGaKTepHaHbeIMH npenaparamMu 1o3BOJIACT JOCTUYD ITOJIHOTO
MOJIaBJICHHE POCTa MUKPOOPTaHH3MOB.
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KIIMHUYECKAS S®PPEKTUBHOCTDb HUKJIOPEPOHA ITPU BUY- 1 'EPIIECHBIX HHOEKIUAX
V JETEM A B3POCJIBIX: CACTEMATHUYECKHWI OB30P U PE3YJIBTATBI META-AHAJIM3A

'"Masuna H.K., '"Masun I1.B., 2Kosanenxo A.JI.

TKuposckuil 2ocydapcmeennvlii MeOuyunckull ynueepcumem, kageopa gpapmaronozuu, Llenmp enedpenust GuoMeOUYUHCKUX
u meduyunckux mexronoauil, Kupos, *OI'BYH «Hncmuntym mokcukonozuu ®edepaibHo20 MeouKo-oUoI02ULECcKO20 a2eHmMCmeay,
Canxm-Ilemepbype, Poccus

Bupycsr mpocroro repmeca (BIII') 1 u 2-ro TumoB cemeii-
ctBa Herpesviridae mupoko pacmpocTpanensl: okomo 90% Ha-
CEJICHNUSI TIJIAHETHI SBISIOTCS MX HOCHTEISIMH (B OCHOBHOM 3a
cuer BIII'-1, mopaxennocts BIIT-2 nHe npessimaer 20-30%)
[18,27]. CMepTHOCTH OT JUCCEMUHHUPOBAHHBIX €€ (HOpM CO-
crasmseT 15,8% (Bropoe mecTo mocie rpumma) [27], 9To mo
COIMAJIIBHON OMAacHOCTH IpubnmxkaeT ee Kk manaemun CIIN-
[a, pactipocTpaneHHOCTHh KoTOporo B crpaHax CHI' mo ceit
JIeHb Bo3pacTtaer [6,16].

Tengennueil MOCIEIHNX JET SABISETCS YYAIICHUE TSKENBIX
IIa3HBIX Oone3Hel, Bei3BaHHBIX BIII 1-2 1 poncTBEeHHBIME BH-
pycamu (OCTpBIi peTHHATBHBIA HEKPO3, ALUKIOBUP-PE3UCTCHT-
Hel TnaszHoi repmec) [30, 40]. I'eprmetndeckue >HIEDATUTH
HECMOTPS Ha TO, YTO BECbMa pelku [37], cauTaroTcs cepbe3HOi
HEBPOJIOTHYECKOM MPOOIEMOH, TaK KaK 4acTO MPHUBOIAT K TA-
KeTbIM ayTouMMYHHBIM nopaxenusim LIHC. B Poccun BIII-
sTHONOrHA pociexuBaetcs B 10% ciaydasx Bcex sHIE(aTNTOB
n B 20% ciygaeB MEeHHHTO9HIE(DATUTOB (JIeTanbHOCTE — 80%)
[27]. UmeroTcs Beckue aprymenTsl, uto BIIT'-1 3ageiicTBOBaH B
narorenese 0one3Hn AnplreiiMepa U 3HAYUTEIBHO YCKOPSIET ee
nporpeccuposanue [27,32]. 'epniec mpu 6epeMEeHHOCTH OmaceH
CaMOTIPOM3BOIBHBIMH a00PTaMH, IPEKICBPEMEHHBIMH POJAMH,
HEOHATaJIbHOW repneTHdeckol nHpeknueil n ruapouedannueit
mioxaa [18, 38].

IIpu crapeHnn pacTeT 4acToTa PEIHUANBHPYIONIMX KOXKHBIX
Y TCHUTAIBHBIX (HOpPM Teprieca, 0COOCHHO TSIKENIO MPOTEKA0-
mwmx npu couetanun co CIIMdom. BIII' 1 BUY naxomstcs B
MYTYaJHCTHIECKUX B3aMMOOTHOILICHUAX, OTATONIAs KINHHUKY
npyr apyra. B coueranun ¢ BUY npocroii repriec vaie npu-
HUMAaeT TeHepann30BaHHbIE (POPMBI ¢ OOIIHMPHBIMHU BBICHITAHHU-
SIMH Ha KO)Ke, OOJIC3HEHHBIMHU M TPYAHO3)KUBAIOIIUMU SI3BAMHU
pasmepom mo 20-50 cm., rematutom, SHIedamuTOM, 330(]a-
rutoM u mHeBMoHHEH [6]. [TosTomy BIII' otHOCST * CIIM/-
WHAUKATOPHBIM HHpEKIsM [6,18]. Hanmnune B opranusme BIIT
YCKOPSIET H3HOC U MIPEXIEBPEMEHHOE CTapEHNE KIETOK HMMYH-
HOM CHCTEMBI 4epe3 CHIDKEHHE MPONU(epanuu 1 yKOPOUCHHE
tenomep T-mumdpounToB [31], uro yckopsier passutue BHUY.
BupycHoe B3amMozelicTBHE NPOSBIAETCS B MECTaxX KOXKHBIX
neeKToB (IMy3bIPbKH, SPO3UH), KHUIKOE OTIENIAEMOE KOTOPBIX
HACBIIIEHO BHPHOHAMU OOOMX THUIIOB U «CMEMIAHHBIMI» (op-
MaMH, MO3aMYHO COUYCTAIOUIMMHU B CBOEH Mop¢oioruu 0doimo-
YeyHble U HYKJIeOTHAHbIE KomnoHeHThl kak BIII, tak u BUY.
MumMmuKkpupys 1o TeprieTndeckue BUpHoHB, BUY crmocoben
MHOHUIUPOBATh (UOPOOIACTEI M HEPBHYIO TKaHb OpTaHH3Ma-
XO35IMHA M MPHUBOAUTH K TsokenbiM (opmam CIIW/a (meiipo-
CIINJL), ycunuBaTh KOHTarno3HocTh Bupnonos BUY npu nepe-
Jade KOHTAKTHBIM ITyTeM 4Yepe3 KoKy U cimsucTteie [11,12].

OOmuM 3BEHOM HMMYHOIIATOTE€HE3a Te€PHEeCBUPYCHBIX HH-
¢dexmmii u CIIM/]a sBasiercs mogasneHue T-KIETOYHOTO 3BEHA
nmmyH#TeTa (CD3+, CD4+, CD8+), NK-KIeTOK IMMYHOJIOTH-
YeCKoi mamsATH u BbipaboTku nHTepdeponos [11,12]. [TosTomy
Cpeny COBPEMEHHBIX HAMPABICHHUI IPOTUBOBHPYCHOH Teparuu
MIEPEINCIICHHBIX 3a00JIeBaHNI PA3BHBACTCSI BBICOKOAKTHBHAS
aHTuperpoBupycHas Tepamusi (BAAPT), craBmas mexmyHa-
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ponubM ctangapToMm nedenus CI1M/]a B Buae Tpex- u 4eThIpex-
KOMIIOHEHTHBIX cxeM [4]. braromaps Takoil MenTuKaMeHTO3HOMH
CTpPAaTEeTHU CPEIHAS NPOAOKUTENBHOCTh Ku3HH 20-TeTHETo
BUY-nadunmpoBaHHOro manueHTa ysenunyuiacs ¢ 36,1 roga B
1999 rony no 49,4 ner B 2005-m [6]. [TockonbKy HHTEHCHBHAs
BAAPT gacto conpsikeHa ¢ TSHKEITBIMU OCIOKHEHUAMH, TpeOy-
IOIIUMHU JOTIOTHUTENIBHOTO JICUCHUS, 3aCyKUBAIOT BHUMAHHS
aJIUTHBHBIE MaJOTOKCHYHBIC CPEJCTBA THIA MHAYKTOPOB WH-
TepdepoHa, KOTOpPbIe HACTONBKO OE30MACHBI, YTO HA3HAYAIOTCS
naske pu 6epemenHoctH [18].

[TpoTHBOBHpPYCHBIE CPEACTBA IPSIMOTO» AEHCTBUS OBICTPO
1 5(p(PEKTUBHO KyNMUPYIOT OCTPHIC MPOSBICHUS WH(EKINOH-
HOTO IIpoLecca, OHAKO HE TAPAHTUPYIOT MPEAOTBPAILCHUS pe-
IUVBOB U HE BIMAIOT Ha UX 4YacToTy. HampoTuB, HHIYKTOpHI
HUHTEPPEPOHOB, KOTOPHIC AKTUBHPYIOT IIyOWHHBIE MPOIECCHI
BPOXJICHHOTO NMMYHHUTETA, NIEPCIIEKTUBHBI KaK CPEICTBA MPO-
(hMITaKTHKH PenUuANBOB 000CTPEHHUH repreca, a TakKe JICUCHUS
KaK ero M30JIMPOBaHHBIX OpM, Tak 1 B coueTanuu co CIIMJom.

OpHUM U3 IWHPOKO puMeHsieMbIX B Poccun u ctpanax CHI®
IpenaparoB JaHHOW rpymmbl siBisercs Llukinopepon (met-
IIIOMUHA akpupoHanerar) [8,17], KOTOpbIii OTHOCHTCS K HHU3-
KOMOJIEKYIAPHBIM HMHIYKTOpaM »HAOTEHHOTO HHTep(epoHa.
Huknodpepon (UK®D) naaynupyer cuHTe3 HHTEpHEPOHA «allb-
¢da» (INF-a) [1,8,17]. [Ipenapat ObICTPO MPOHUKAET B KPOBB, &
TaKXKe yepe3 reMaro-sHuepannieckuii 6appep. C anpO0yMuHaMU
KkpoBH Mosekyibl LIK® nmpakTuyecku He CBA3BIBAIOTCS, B Ieye-
ui LIK® He 6norpanchopmupyercs: 99% BBeAEHHOM T03BI TIpe-
napara 3a 24 Jaca BBIBOIUTCS 4epe3 MOYKH B HEH3MEHHOM BHIE
[8]. Muayknus »HIOTEHHOTO WHTEep(EepOHa OpPraHM3MOM Ha-
YuHAeTCA yke crmycts 2-3 yaca mocine BeneHus LIK®. Croycrs
4 daca 1mocie ero OJHOKPATHOTO BBEICHHS HAOIIOMaeTcs MUK
KOHIIEHTPAIUU SHAOTEHHOTO NHTep(hEepOHa B KPOBH, Jajee ero
TepaneBTHIECKNE KOHIIEHTPAIMH B KPOBU MOTYT COXPAHSTHCS
110 72-x yacoB [17].

HK® umeer mupokuid CHEKTP NPOPUIAKTHISCKOTO U Tepa-
MEBTUYECKOTO JEHCTBUS MPH Pa3HBIX BUPYCHBIX 3a00JIEBaHUAX
(rpumm, rematut, reprecHas uH(ekuus). OH HEMOCPEICTBEH-
HO JICHCTBYET Ha PEIUIMKALIO BHPYCOB, MPOSBISIET CBOICTBA
HUHTEPEPOHOTEHa, MMMYHOPETYIITOpPA U MPOTHBOBOCIHAIH-
TenbHOTO cpenctsa [§]. [lpemapar He sSBIsAETCS aIepreHoM, He
MIPOBOLMPYET MUpPOTeHHbIEe peakiuu. [[KD MoxHO KoMOMHH-
poBaTh ¢ MHOTUMH (hapMaKOIOTHYECKUMH CPEICTBAMH U IIPHU-
MEHSATh B NEAUATPUUYECKON U repuarpuyeckoi mpaxrtuke. Ilpu
KOMOPOUIHBIX COCTOSHHUAX KOPPEKTHPOBKA O3Bl HE TpebyeTcs
[1,8,17,22,23].

Hcxons W3 3HAYMMOCTH TEepHECBUPYCHBIX WHQEKIHH Kak
MEJMKO-COLMATBHON TMPOOIEeMBl COBPEMEHHOTO 3IpPaBOOXpa-
HEHUsI, EeIbI0 HACTOSIIETO MCCIESOBAHUS SIBUIOCH MOIyYCHHE
0000IIECHHOW KOTMYECTBEHHOH OICHKH KIMHUYECKOH 2ddek-
TuBHOCTH LIK® mpu 1eueHUH NalueHTOB ¢ repueTHYeCKOl nH-
(dhexuet pa3Hoil nokanuzanuu 1 BUY-uHUIMPOBaHHBIX mMa-
LUECHTOB (B3POCIBIX U JETEH) MOCIe CHCTEMAaTHYeCKOro 0030pa
OITyOTMKOBAHHBIX PE3YyNbTATOB KOHTPOINPYEMbIX KIHHIYECKIX
HCCIIEeIOBAaHNH U UX MeTa-aHaIn3a.
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MarepuaJj 1 MeTobl. B 06a3y TaHHBIX I CHCTEMaTHYECKO-
ro 0030pa BrirounH 531 myomukargo ¢ 1998 mo 2015 rr. mo m3y-
YEeHHIO KIIMHIYeCcKoi 2 dekTuBHOCTH npenapara «Llukmodepon»
B PA3IIMYHBIX JIEKAPCTBEHHBIX (POPMaX IPH 3a00JICBAHISX, CBA3aH-
HBIX C BUPYCHBIMH HH(EKIAMI U IMMYHOE(DUIITOM y AeTel 1
B3pOCIBIX. B pe3ynbrare aHanm3a TEKCTOB 110 HATMYHIO KITFOYEBBIX
CIIOB — «IMKIO(EepoH, TabNeTKn, pacTBOpP, JIMHUMEHT, B3POCIEIE,
nern, BUY-undexumm n reprnecHple HHOEKINA Pa3HON JIOKAIH-
3anum» otobpana 61 (11,5%) pabora. Kpurepnu BrimroueHus ormy-
ONMKOBAHHBIX TAHHBIX B CHCTEMaTHIECKUI 0030p ¥ MeTa-aHaIH3 B
COOTBETCTBUH CO CIIOKHBIIIEHCS pakTukoi [7,20,21,25,28], agarm-
THPOBAHHBIMU HAMH Ha OCHOBAHMH IIEIH U 3a/1a4 JJAHHOTO HCCIIe-
JIOBAaHUSI COCTOSUTH B CIIETYIOIIEM:

1. Hanmame rpymims! cpaBHEHHSI, OTHOCUTENBHO KOTOPOH OIICHNBA-
ercst addexruBHOCTS LIKD (mmamedo-rpymma wim rpymmna, mory-
Jaromast TpaJUIMOHHbBIE TIPEnapaTsl Oa3HCHON MITM CHMIITOMATH-
YeCKOW Tepamnuu), C YUCICHHOCTHIO He MeHee 20 JeoBeK.

2. YeTkoe omucaHNe B TEKCTE MyONUKAI[MN KPUTEPUEB BKITIOUE-
HUSA-MCKITIOUCHUS. B TPYINIBI CPABHEHUS KIMHUYECKOTO HCCIIe-
JIOBaHUSL.

3. PanmomMu3npoBaHHOE BKITIOUEHHE MAIIEHTOB B TPYTIIIHI CPaB-
HEHUsI, KaK MUHIMYM OJJMHApPHOE CIIETIOE MCCIIeIOBAHNE.

4. ITonmHoe oTcnexnBanue He MeHee 80% MarueHToB (0T mepBo-
HavalbHO BKIFOYEHHBIX) HAa BCEM MPOTSHKEHUN HCCICIOBAHMS.
5. IlpencraBiaeHue 9acTOTH MCXO0B B Buae dactoT (%) mo
cypporarHbM Toukam 3¢ dexTnBHOCTH LIKD B Kaxmoil rpymme
CpaBHEHHS (PEMHUCCHS, OTCYTCTBHE OCIIOKHEHUH, YMEHBIIICHHUE
BEJINYMHBI TUM(DATHIECKAX Y37I0B, BUPYCHON Harpy3KHn).

6. I'pynmsl cpaBHEHHS 0003HAUYCHBI KaK KOHTPONbHAS, B KOTO-
POt BCe ManMeHThl NOMyvaan 0a3uCHYIO TEPAITHIO HIIH CHMIITO-
Marnueckoe jedenue (BT) B kauecTBe akTUBHOTO Imianedo, u
OCHOBHasI, B KOTOPOH MAI[HEHTHI TOTyYali IOTOTHUTEIBHO HITH
otnensHO [[KD.

K momoxuTensHbIM (YCHEMIHBIM) UCXOaM, OIHCAHHBIM B ITy-
ONMUKALUAX, OTHECEHBI YacToTa Wi 107t (%):

- YMEHBIICHNE TUM(ATHIECKUX y3II0B K KOHITY Kypca JICIeHHS;
- YMeHbIIICHHE BUPYCHOI Harpy3ku (BH) B onmpeneneHHbIX mpe-
Jiernax;

- OTCYTCTBHE OCIOXXHEHWH W/WIM PELUINBOB 3a00IeBaHUS Ue-
pe3 OIpeeNeHHBII MePHO MOCIIe OKOHYAHMS JICICHHNS;

- HaJTMYHe KOCMETHIECKOTo 3 deKTa (AMUTEeTN3aIs);

- WCYE3HOBEHHE CHUMIIOMATHKU (3y1, OOJb, SPO3HH, BE3UKYIS-
I¥s1) K OKOHYAHUIO JICUCHNS;

- HOpMaJIH3anusi MUKPOQIIOPHI;

K orpumarensHbIM (HeyJa9HBIM) HCXOIaM OTHOCHIIH, HAIIPO-
THUB, YaCTOTY (JJOJIS1) OTCYTCTBUSI TIEPEUNCICHHBIX TO3UTUBHBIX
C/IBUTOB.

HWckmoganuch myOaukanuy, KOTOpbIe He COJep Kall JacToT-
HBIX Xapakrepuctuk 3¢dexruBroCcTH [IKD B 006eux wmu B ox-
HOHM U3 TPYIII CPAaBHEHHS; COIEPIKAIN paHee OITyOIHKOBAHHEIC
OpHUTHHAIbHBIE JaHHEIE B COCTaBE ONMMCATEILHOTO 0030pa JIuTe-
PpaTypsl; IU3aifH HCCIETO0BAHNS HE TI03BOJISUT BBIIBUTH PA3INIUS
MEXIy TPyNIaMH CPaBHEHMS; COMAEPKAINCh CBEICHMS TOIBKO
10 9acTOTaM MOOOYHBIX 3(P(PEKTOB M OTCYTCTBOBAIN CBEACHUS
0 KIMHIYecKo# s dexruBHOCcTH LIKD; KONMM4IecTBO MaiueHToB,
BKJTIOYEHHBIX B PAH/IOMH3UPOBAHHBIE KITMHIYECKNE HCCIIeI0Ba-
uus (PKU), 6put0 Menbire 20 JIUIT; YUCIEHHOCTH TPYIIIT CpaBHE-
HUS HE yKa3bIBallach, XOTS YaCTOTHBIE XapaKTePUCTHKH d(hex-
TOB B CTAaThe NMEITHCh.

CormacHO KpUTEpUSM BKITIOUCHUSI-UCKIIOYEHHUS W TPHUTOJ-
HOCTH OITyOJIMKOBAHHBIX PE3y/ITAaTOB ISl CTATHCTHYECKOTO MO-
JIETUPOBAHUS, B CHCTEMAaTHYECKUN 0030p M MeTa-aHAJIN3 ObUTH
BKJTIOUEHBI MaTepuaisl 9 myonukanmii [2,3,9,10,13-15,19,24].
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[locne n3BneUeHUs YaCTOTHBIX XapPAKTEPUCTUK MCXOJOB BbI-
YUCISUTH  YHU(ULMPOBAHHBIE MapaMeTpsl - 4acTtothl (%) 1mo-
3UTUBHBIX MCX010B B rpymnne jedeHus (UMJI) ¢ npumeneHuem
IK® u yactors! (%) MO3UTUBHBIX UCXOIOB B IPYyIIE KOHTPO-
ast (UUK) tonbko 6asucuoit (BT) nim cumnroMarnueckoi Te-
panuu. Jlanee paccuuThIBAIM YHHU(DUIMPOBAHHBIE MTOKA3ATEIH
3G PEKTUBHOCTH — BETMYUHBI aOCOMIOTHOW M OTHOCHTEJILHON
nonb3sl (ITAIT u I1OIT) npumenenust LIK® ¢ npodunakruye-
CKOM HJIM JIedueOHOM 11eNbI0 B CPAaBHEHHH ¢ 0a3MCHOIT Tepamnueii,
OTHOILIEHUE MIaHCOB no3uTuBHOrO uexona (OL) u nmokasarenb
YBHJI — 4ucno GONbHBIX, KOTOPBIX HEOOXOAMMO JICUHThH J0-
noauTeabHO LIK®D 1151 nocTivkeHns 61aronpusiTHOTO HCX0a y
oxHoro 6oskHOTO [5,20,21,28,35].

[Ipu uHTepmpeTanuu pe3yabTaToB CUCTEMAaTHYECKOro 00-
30pa M MeTa-aHaJlu3a HUCXOAWIM M3 TOTo, YTO MEIUIIMHCKOE
BMELIATEJILCTBO 00ECIEUNBAET JIOCTOBEPHBIE M YCTOMUYUBBIC
pas3nuus MeXIy TpyNIaMy CpaBHEHUS 110 UCCIIEIYeMOMY IIpU-
3HaKy («KeCTKasl TOUKa» WM CyppOraTHbIM IOKa3aTenb), eciiu
3HaueHus [TAIl > 20%, a ero 95% noBepuTeabHbBIE HHTEPBAJIBI
(95%/11) ne coneprxar nyns [20,21,25,28,29]. 3nayenus Ol
KaK OTPa)KeHUS IOBBILICHUS IIAHCOB IO3UTUBHOIO UCXOa MPH
ucrnonszoBannu LIK®, Taxke nomwkuel npepbimars 1,0 u ux log
95%/11 (awxHero npenena) He JOJDKHBI COACPKATh 3HAYCHUN
menbine 1,0.

Pe3synpraTsl MEIUIIMHCKOTO BMEIIATENbCTBA CUMTAIOTCS KIIU-
HUYEeCKH 3HAaYMMbIMHU, eciii [TIOI1> 25%, 1 BBICOKO KJIMHUYECKU
3HaunMbIMu, eciii [TOIT >50%. Pacuernsiii noka3arens YBHIT
KOCBEHHO XapaKTepHU3yeT KadyeCTBO MEIUIIMHCKOTO BMEIIATelIb-
cTBa ¥ IS 9PEKTUBHBIX MEAUIIMHCKAX TEXHOJIOTHI HAXOAUT-
cs1 B nuanazone 10 >UbHJI >1 [5,20,21,25,35].

Jlnist ananu3a yyBcTBUTENbHOCTH onpeneneHus Ol onenusa-
JIY BHYTPUTPYIIIOBYIO U MEKIPYIIIOBYIO [€TEPOTreHHOCTh [IOKa-
3aTeIel-0TKIMKOB (0 KpuTeputo %%, p<0,1) ¢ BRIYUCICHUEM HH-
nekcoB rereporennocty (H u I?) v ux 95% JIU. st nosydenust
0000IIIEHHOTO BBIBOAA O KJIMHHYECKOH 3ddexruBrocTr [[KD
U OLEHKH €ro yCTOHYMBOCTH HCIIOJB30BAJIU CTATHCTUUECKUE
Mozenu  (UKCHpOBaHHBIX 3ddexToB 1mo MaHTeno-XeH3ento
U Cly4alHbIX dQ(EKTOB C yueTOM I'eTepOreHHOCTH BBIOOPKH
[26,34,36], peanu3oBanubx B mporpamme WinPepi, noctynHoi
B cetH Internet [39].

CTaTuCTUYECKY0 3HAYMMOCTh PA3IM4Mil I'PYII CPaBHEHUS
10 YaCTOTHBIM XapaKTEPUCTHKaM pa3HbIX Touek ucxona (UMJI
u YUK) onernBanu no kpureputo x> (p<0,05), KOTOPBIii BBIYKC-
JSUTM MCTIONB3YsT a0COIOTHOE KOJIMYECTBO IMALIMEHTOB C OIIpe-
JIeJICHHBIM MCXO0JI0M NPOGHUIAKTHKY HIIH JIedeHUs («3a00Iierni»,
«He 3a00I1eNn», «OCIOKHEHUD, «peuauBe 1 ap.). OIL (o1-
HOILIEHUE HIAaHCOB YITy4IIeHHUs UCX0/a) U ero 95% noBepuTels-
Hble uHTepBaibl (95% JIM) BHIUMCISUIN C IOMOLIBIO KAJIbKYJIs-
topa Effect Size, noctynHoro B cetu Internet [33].

CrariucTH4ecKyo 00paboTKy MOTyYeHHBIX PE3yJIbTaToOB IPO-
Boauin B nakere nporpamMm STATISTICA 11,0 [21,25]. B rpyn-
I1ax CpaBHEHMS aHAJIM3UPOBAJIN BUI PACHPEICIICHHS IPU3HAKOB
no kpurepusiMm Kolmogorov-Smirnov&Lilliefors u  Shapiro-
Wilk’s. [lynst aHanu3a 4yBCTBUTEJIBHOCTH OIHMCATENIbHBIC CTa-
THCTHKH IOKa3arenell npexacrasisuim B popmare M, Me, (SD),
rae M — cpenusisi, Me - menuana, SD — cpenHeKBagpaTHIHOE
OTKJIOHEHUE.

Pe3yabTarsl 1 ux odcy:xaeHue. 9 myOnukanuil copepxany
pe3yabTaThl He3aBUCUMBIX HccienoBanuil. KonnuecTBeHHas xa-
PaKTEepPUCTHKA MCXOAOB B Buae 10iau (%) HallMeHTOB C KIMHU-
YEeCKH 3HAUUMbIM YIYUIICHHEM CUMITOMOB 3a00JeBaHusl Oblia
CUMMETPUYHA U OJMHAKOBO IPEJICTABICHA KaK B KOHTPOJIBHBIX,
Tak 1 ocHOBHBIX LIK®-rpynnax (tadnuua 1).
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Tabauya 1. Cnucox nybnukayutl, uzenedyensix OJisi CUCIMEMAmu4ecko2o 0030pa u Mema-anaiusd, ¢ 0003HaueHuemM Ho30102Ull
u mouex omcuema >¢hpexmuenocmu, xapakmepusylowux Kiunuveckue s¢gpexmot LIKD

Ho3omn0rns, Bo3pacTHas rpynmna
Ccblika Ha Touku ncxon0B, Xapaktepusyomue 3G PeKTUHBHOCTH
NMaNHeHToB, JIeKapcTBeHHast popMa
nyoJIUKALUIO KD MeIMKAMEHTO3HOI0 BMeIaTeIbCTBA
ATonuueckuit 1epMaTUT, 000CTpeHnE
M 1. OrcyTcTBHE 000CTPEHNS FePIIETHIECKOTO JIePMaTHTa B Teue-
[2] repreTudeckoi MHGEKIH, B3pOCbIe,
HHUE 6 MECSIIEB IT0CTIe JICUCHNSL.
HK® nmuHUMEHT.
1. YMeHbIeHHE TUM(ATHYECKHUX Y3II0B.
9] BUY-undexmus 2b+2B u 3A+3b craaumy, 2. OtcyrerBue HOBBIX BUYU-UHIMKATOPHBIX HHPEKIIHH.
B3pocibie, [IKD rabnerku. 3. YMenbmenue BupycHoii Harpy3ku (BH) B 2-5 pas.
4. OtcyrerBue BH > 100000 xormwii/mt.
. . 1. VBeanuenne CD4" >800 kieToOK.
BUY + BupycHslit renatut C+ BUPYCHBIH
[15] 2. Ymensiienue BH B 2-5 pa3 uepes 6 mec.
rermatut B, B3pocbie, LIKD Tabnerkn.
3. VBenuuenue BH.
[10] I'epniecBupycnoe nopaxenue, aetu, HKD OTcyTcTBUE OCIOKHEHHH: 1 - B BUIEC OpPOHXUTA;
pacTBoOp 2 - B BHUJIC ITHCBMOHUH.
[14] I'eprieTnueckoe MopakeHNE KOKHBIX 1. Kocmernuecknit a3 ekt — ncuezHoBeHuE 3y/a,
MOKpOBOB, B3pocible, LIKD nmiuHnMeHT. BE3HUKYJI, 00JIH, THIIEPEMHUH.
1. Knunuko-nabopatopHasi peMuccHs
[19] T'epnec mpu nuenonedpure, neru, KD B TeYeHHUE | roga mocie Je4eHUs.
pactBop, TaOIeTKH 2. OTcyTCTBHE PELUIUBOB HENOHEeYpHUTa
B Te4eHHUE | roga mocie Je4eHUs.
[13] PenmanBupyronmii reHuTanbHbIe Teprec, 1. OrcyTeTBHE penyayBa CIyCcTsi 1 MECSIIl TOCIe JICUCHUSL.
B3pocibie, LIK® pactsop. 2. YBenn4yeHue npoJ0JDKUTEIILHOCTH PEMHUCCUU B 2-5 pas.
1. OrcyTcTBHE peakTHBAUK BUPYCHOTO MPOIECcca B TEUCHHE
6 Mec. IIpu reHUTAILHOM TepIiece.
2. IIpocroii reprec. CokpallieHle AIUTEIbHOCTH BE3UKYISALUY.
I'epriec: pa3Hble KIMHAYECKHE 3. YckopeHHas! SIATEIU3aIHs JICMEHTOB ChIITH.
[24] MPOSIBIICHHS, B3pocble, TabneTku, [IKD 4. OnosichbIBaIOIIMM JIMIIAMN:
JMHUMCHT. - YBEJIMUCHNUE JIIUTEIBHOCTH PEMHUCCHH OOJIbIIE, YeM B 5 pas.
5 - OTCYTCTBHE OCI0KHCHUH B BUZE DPO3UIL.
6 - orcyTcTBHE 60N TTOCIIE 3 HEJETIb JICUCHUSL.
7 - oTcyTcTBHE OOJIU IIPH BBIIHICKE.
3] I'enuranbHbIi reprec, sxeHIUHbI 18-38 1. Hopmanu3zanust MUKpO]IOphI BlIaraiuiia
net, IIK® B pactBope.

Ha ¢oHe HEOTHOPOHOCTH TOUEK MCXO/A B PA3HBIX ITyOIMKaIH-
X C(OPMHUPOBAIN JIBE CHMMETPUYHBIX 10 TETEPOreHHOCTH 00b-
eIMHEeHHBIX rpynnupoBKy — rpynnupoBky LIK®D u BT (tabmmia 2).
Cucremarnaeckuii 0030p 1 MOCIETYIONMI MeTa-aHaIu3 00beu-
HEHHBIX IAaHHBIX BKIIOYMIT 1274 manpeHTa (aeTeit 1 B3pocibIX), U3
KOTOpbIX B rpymmax LIK®D B o0meli cnoxHOCTH yuacTBOBaJIO 672
nanuenTa, a B rpymmnax bT - 602 maimenTa, 4To sBiseTcs BBIOOp-
KOM, IPUTOJHOM JUIsl CTATUCTUYECKOTO MOAEINPOBAHUS U peain3a-
LMY CHCTEMHOTO MoaxoAa K uHrepnpetarmu [20,21,26].

HeonHopomHOCTh TOYEK MCXO[a M Pa3iInuyuusl B MX UyBCTBH-
TENBHOCTH (POPMHUPOBAIIM HEOIPEJEICHHOCTH B OLICHKE JeH-
ctBus npenapara LIKD, xoTopsle MOIIN MPUBECTH K HCKaXe-
HHIO UCTHHHOW KapTHHBI 3(eKTa — ero npeyBeMYeHUI0 WK
OTPHULIAHHUIO. DTO OOCTOATENBCTBO YCYTYOISJIOCH TE€M, YTO B
peanbHON KIIMHUYECKON MPAKTUKE C BHICOKOW M3MEHUMBOCTHIO
HMHJUBUAYaTbHBIX OCOOEHHOCTEH MAalMEeHTOB M KIMHHYECKHX
MIPOSIBICHNH OJHUX M TeX e 3a00JIeBaHU PEe3yabTaThl MOTYT
CHJIBHO OTIMYATHCS OT «HIeanbHbIX» yenoBuii PKU «mo mporo-
xomy» [5,20,25,28]. IloaToMy Ha OCHOBaHUHM YaCTOTHBIX Xapak-
TepucTHK KnHndeckor adpdexruBrocti LIKD u BT Beraucisuim
yaupunupoBannslie nokasarenu ITAIL, ITIOI1, YBHJI u OIL, ¢
© GMN

MOMOIIBIO KOTOPBHIX (DOPMaNbHO HHBEIMPOBAIACh (GYHKIIHO-
HaJbHAs! ¥ (PU3MONOrHYeCcKasi TeTePOreHHOCTh TOYEK MCX0/a, a
TaKKe UMUTHUPOBANACh U3MEHUYUBOCTh PEATbHON KIMHUYIECKOH
MpakTHKH (Tabmuna 3).

CornacHO TONy4YeHHBIM pesyibraram, 3HaueHus UMJI, kak
npaBuio, npesocxoaunu 3HaueHust UMK npaktudeckn mo Bcem
HCCIICIOBAHHBIM TOYKaM HMCXOIOB. Y 56,5% TOueKk HCXO0I0B
pasnuuus ObUIM CTATUCTHYECKH JOCTOBEPHBI, U MO KPHTEPUIO
¥* YPOBEHb CTATHCTHYECKON 3HaYMMOCTH cocTaBimsun p <0,05.
CoBokynHocTh abcomoTHbIX 3HaueHuit YMJI u YUK npu no-
MTApHOM CpPaBHEHUH pa3inyaiachk B cpeaHeM Ha 22% (z = 1,96;
p=0,001). 3nauenus ITAIl B 48% cmydaes mpesbimtamu 20%,
TO €CTh CBHJIETEIBCTBOBAIN O HAJIMYUK KIMHUYECKOTO 3 dek-
ta LIK®. 3nagenus I1OII B 61% ciydaeB mpeBbIIANN TOPOT
25%, TO €CTh CBHJICTEIILCTBOBAIIN O KIIMHUYESCKON 3HAUMMOCTH
s¢dexra. [Tokazarens YBHII B 74% ciyuaeB umen 3HadeHH,
He npesbimaronie 10, 9To 0Tpakano BBEICOKOE Ka4eCTBO H (-
(exTuBHOCTH BMenIaTenbeTBa ¢ yuactueM LIK®. OIIl mo3utus-
HBIX HcX0/10B Ha (hone mpumeHenus LIKD B 96% cirywaes 66110
6ompire 1,0, onHako HykHUHA npenen 95% /I nmen 3HadeHus
>1,0 Tombko B 35% ciry4aes.
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Tabruya 3. 3nauenus ynuguyuposannvix napamempog Kiunudeckoil s¢ppexmuenocmu L{K® npu nevenuu BUY u eepnec-unguyu-
POBAHHBIX NAYUEHMOE NO ONYOIUKO8aHHbIM pe3yibmamam PKH, exaouennviv 6 cucmemamuyeckuil 0630p O Mema-ananusa

S;';JI‘(‘;; “Tczz;‘;‘B YIIL% | YHK,% | 72 p | HAIL% | OM,% | YBHJI | 95%/IM | 95%JI1 | OII
[2] 1 90 65 3,58 0,058 25 38 4 0,73 53 4,85
1 34 9 5,67 0,017 25 278 4 L1 29 4,87
2 100 74 7,59 0,006 26 35 4 1,4 555 12,2
®l 3 45 15 6,63 0,01 30 200 3 1,3 17,7 44
4 91 81 0,81 0,05 10 12 10 0,8 24 3,8
1 32 28 0,19 0,66 4 14 25 0,47 3,1 1,2
[15] 2 41 30 0,83 0,36 11 37 9 0,54 4,6 1,6
3 45 36 0,6 0,44 9 25 11 0,5 4,1 1,45
1 87 70 1,57 0,2 17 24 6 0,48 12,4 2,4
1ol 2- 87 75 1,1 0,29 12 16 8 0,4 10,1 2,2
[14] 1 88 78 2,1 0,14 10 13 10 0,7 5.4 1,9
1 64 47 1,8 0,17 17 36 6 0,65 6,6 2,1
1ol 2 71 47 3,75 0,053 24 51 4 0,98 9,5 2,8
1 82 60 39 0,047 22 37 5 0,87 11,8 3,1
[l 2 80 85 0,32 0,57 -5 -6 -20 0,2 2,3 0,74
1 72 13 120 | 0,000... 59 454 2 9,7 33 17,9
2 88 23 48,6 | 0,000... 65 283 2 8,5 87 26,7
3 84 54 11,2 0,001 30 56 3 1,6 13,9 44
[24] 4 76 15 22,9 | 0,000... 61 407 2 4,1 75,6 16,2
5 87 74 2,03 0,15 13 18 8 0,6 9,8 24
6 54 47 0,18 0,67 7 15 14 0,4 3,7 1,2
7 80 74 0,45 0,5 6 8 17 0,4 53 1,45
[3] 1 91 63 59 0,015 28 44 4 1,13 32,1 52
Tabnuya 4. Cmamucmuueckue Xapakmepucmuxy YHUGUYUPOBAHHBIX NOKA3amenel KIUHu4eckol dgpexmusnocmu
LIK® npu BUY- u cepnec-unghexyuu
Y unduunpoBanHbIii CraTucTuyecKne XapaKTepuCTHKH 3HaveHHs1 KpUTEPHEB HOPMAJIBLHOCTH
NMoKa3aTeJ b KIHHHYeCKOMH nokasarejen pacnpenesieHust
a¢ppexrusrocTn KD M Me SD Lilliefors, p Shapiro-Wilk W, p
Y11 72,5 80 20,5 <0,01 0,0057
YqnK 50,5 54 24,8 >0,2 0,053
TTATT 22 17 18 <0,05 0,0048
T10IT 91 36 133 <0,001 0,000...
YBHJI 6,1 4,5 7.9 <0,01 0,0014
Ol 5,4 2,8 6,5 <0,01 0,000...

npumeuanue. M — cpeonsis apupmemuueckas; Me — meouana, SD — cpednexsadpamuunoe OmKIOHEHUe;

P —YpoeeHb CMamucmuyeckoll 3Ha4UMOCmMuy OMKJIOHEHUs OM HOPMAJIbHO2O pacnpe()eJleHuﬂ

[Tpy conocTaBIeHNH ONMHUCATENBHBIX CTATUCTHYECKUX (CO-
otHomenne M, Me u SD) yHH(UIIMPOBAHHBIX MOKa3aTesei
(Tabnuma 4), oueBuaHO, YTO OHHU, Kpome YUK, umerot cy-
LIECTBEHHbIE OTKJIOHCHUS OT HOPMAJIBHOIO paclpeleiaeHUs
[21,25] u HenuHeHO coOTHOCATCS Apyr ¢ apyrom. Crieno-
BaTEIbHO, MPOLEIYPhl UX «apUPMETHUYESCKOH» CyMMaIUH H

© GMN

YCPEeOHEHUS IS OLEHKA W HHTEPIPETAIUU KIHHHYCCKON
b dexruBHOCTH [[KD HEKOPPEKTHBI.

MOXHO JOMYCTHTh, YTO TOJYYCHHBIC PE3yJabTaThl MPeod-
nananus 3pdekroB [IKD y 672 manueHTOB MO COBOKYMHOCTH
JAHHBIX 9 HE3aBUCHMBIX IyOJIHKAIUi, BEPOSTHO, CIOCOOHBI
HMHUTHPOBATH PEATbHYIO MEAUIIUHCKYO IIPAKTHKY B aCTIEKTE re-
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TEPOre€HHOCTH HOITYJISILMU MallUEHTOB U U3MEHEHUH KOHEUHBIX
pe3yJbTaToB JICYEHHUsI B 3aBHUCUMOCTH OT MEIMKaMEHTO3HOU
TexHooruu (puc. 1).

JIJis OTHO3HAYHOM MHTEPIPETAUH KIMHIYECKOH d(PPEKTHB-
Hoctu LIK® Tpebyercst craTucTiHYecKoe 00bEAMHCHHE TaHHbIX,
[0dTarHasi OLUEHKAa BHYTPEHHEH U BHEIIHEH IeTepOreHHOCTH,
9TO OOBIYHO SIBIIICTCS HEOTHEMIICMOHM COCTABISIOIICH MeTa-
anamm3a [20,21,25], mo3Bossier U30eKaTh CHCTEMATHYECKOH
OIINOKH.

3], 200 --......__[8]

3 [15)

ocirhomn:

(24] . : : -":[w]

- .[-l'ﬂ ——4KHN,%

=== YHK, %

Puc. 1. I'paghuueckoe npedcmasnenue usMeHUUBOCMU U CO-
omuowenus yacmom ucxooos (%) e epynnax LK® (YU
- CHIOWHASA TUHUA) U 8 2pYNnax cpasuenuss, noayuasuiux BT
(YUK - nynkmupnas aunus). Obosnauenus. - moyku obo3naia-
10m 3navenus Yacmommulx xapakmepucmux (% - eepmuxanvhas
0Cb) NO3UMUBHBIX UCXO008 8 SPYNNAX CPAGHEHUs. 8 COOMBem-
cmeuu ¢ obo3HaueHusmu maoauy 2 u 4; 6 K6aOPAMHHIX CKOO-
Kax — ccvlaku Ha nyoruxayuu no PKU ¢ KD, exnrouennvie 8
cucmemamuyeckuil 0030p (mabauya 2)

Vcxonst U3 MONydEeHHBIX 3HAYEeHHH yHU(DUIMPOBAHHEIX MO-
Kazarerneil (Tabnuma 3) mpoBeneH MeTa-aHanMu3 U rpaduyueckoe
IIPE/ICTABICHUE €TO PEe3yJIbTaTOB B BHJE JUAarpaMMbl «dopect-
wiot» (puc. 2) u cpaBHeHHs 0000meHHoro 3HadeHus lgOIIl
(MeTa-) ¥ ero 3HaUCHUH MOCIIe CTAaTHCTUYECKOTO MOJCIUPOBa-
HUS C IIONPABKOH Ha HEOXHOPOIHOCTH HUCCIENOBAHHN B MOJIe-
mx (ukcnpoBaHHbIX (0003HaYeHHE - M-X) 1 ciaydaiHBIX 3¢-
(exToB (0003HAUCHNUE - CITY4.).

ITpn Brmouernu LIKD B cxems! neuenns BUU-nnpexunu u
repriecHolt nH(peknuu 06o0menHas onenka IgOILI, moxyuenHas
B XOJI METa-aHaJIN3a 10 COBOKYITHOCTH I'€T€POTeHHBIX OLEHOU-
HBIX NOKa3aTesel, yka3aHHBIX B TaOnHIEe 4 pe3Ko CABUTANACH
BIpaBo No ocu abcmuce «B nons3y LIKO» u cocrasuna 3,97
(95% AU ot 3,1 no 4.,9). IIpu nomnpaBke Ha (HUKCHPOBAHHBIH
addexr no crarucruyeckoit Moxenn ManTenst- XeH3els IPonc-
XOIIJIO He3HauuTeapHOe yMeHbienue 1gOL mo 3,71 (95% AU
ot 3,0 1o 4,6).

IIpn nepexone x Goiee <«OKECTKOH» MO H IOIPABKE Ha
CIly4aliHOCTh 9((EKTOB, ¢ y4eTOM TeTepOTreHHOCTH Iapame-
TpoB-0TKJIMKOB oreHka OIIl mo3UTHBHBIX HCXOJOB yMEHbIIA-
nock 1o 3,1 ¢ pacmmpenuem auanazona 95%JU (95% AU
or 2,0 1o 4,8), oleHKa rereporeHHoCTH 1o > cocraBuia 92,2,
p=0,000..., xosdpdunuent rereporennoctu H cocrasun 2,0
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(95%11 or 1,7 no 2,5), MHIEKC TE€TEPOTSHHOCTH COCTaBUII
’=76,2% (95% U ot 64,5, % 1o 84,2%), 4TO ¢ OIHOM CTOPO-
Hbl MaTeMaTHYeCKU TOATBEPIKIATI0 BBICOKYIO T€T€POreHHOCTh
JAHHBIX, C JPYrOf — YCTOHYMBOCTh U CTaTUCTHYECKYIO JOCTO-
BepHocTh onieHku OIII u ero 95% /1.

01 1 10 100 1000
[2] 1 T 4,55 (0,735
[a] 1 —— 4,87 1129
2 t = ¥ 1220114509
3 —l— 4,4]1,347,7
a H—— 35 [0.8M)
15) i i 1,2[0,5:84)
2 [ 1,6(0,5:45)
3 Lowm i 1,45 [0541]
(10] 1 T B BRI 24 [0,48124)
2 1 2,2[0,430,1)
(14] 1 (am e 1.9 [0,7:54)
[13] 1 H-—t 2,1 [0,6E6R8
2 —E— 220088y
(13] 1 — 31 [087318)
2 —E— 074 [0,23.3
[24] 1 s Bl 178 8,733
2 —l—t 278507
3 —l 4,4 [1,618,9)
4 il 152758
5 . 2,4 [0.5:9.8]
& 1,.2[9.4:37]
7 m 145 [DAgES]
[3] 1 s e S [1.2E21]
. Ha 2,97 [3.0:4.9]
WX ] 3,71/[3:4.8
£ (] 2,1 (2048
enonsay BT OW B noasay LK®

Puc. 2. Omnowenue wancog no3sumusHo2o ucxo0da noo 6iu-
sHuem L{KD npu nevenuu BUY u eepnemuueckoi ungexyuu y
63pOCIbIX U Oemell nocie Mema-aHaiu3a cOOKYRHOCMU oOye-
HOUHbIX nokaszameiel, NnpeoCmasieHnblx 6 9 nyOruKayusx,
BKIIOUEHHBIX 6 cucmemamuyeckuti 063op. Ooo3nauenus: - mou-
Ku 6 ude keaopamog — snauenus IgOIL s¢pghexmos LIKD; co-
pusoHmanvhvle «ycoly — oecsamuunvle nocapugmor 95% JHU; 6
K68AOPaMHbIX CKOOKAX — CCOLIKU HA NYONUKAYUU, GKIIOUEHHbIE 8
cucmemamuyeckuil 0630p u Mema-ananus, Kax 6 maonuyax 2 u
4; oco abeyuce (noeapupmuueckas) — IgOLL; IgOLI=1 — nunus
Hyne6oeo agghexma, cepvie pombosuUOHbIe MOUKU — 0600 eH-
note snavenus IgOLLl ¢ mema-ananuze (Mema), ¢ nonpaskamu
na ¢puxcuposannvie (modenv Menmens-Xanszens, M-X) u cuy-
uaiinvle 3¢hghexmot (cryy)
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3akatouenne. [IpoBeneHHbI B HacTosiiell pabore aHaIu3
(bopMaIM30BaHHBIX TAPAMETPOB KIMHUUECKON d(PPEKTHBHOCTH
LK (UNJI, YUK, ITOII, ITAIT, YBHJI) ¢ moMorpko cTanaapt-
HBIX METOOB ONUCATEIbHON CTATUCTUKU MO3BOIUI YOSIUTHCS
B IPEUMYILECTBE 3TOr0 Ipernapara nepes 0a3suCcHON Tepanueit
npu jedeHnn BUY- u repniernyeckoil MHEKIMN Y B3pOCIBIX
u aeredd. OHaKo, NpUBeN K 3aBbllieHHBIM 3HaueHusiM O npu
0006ueHnn kiuHnueckoi ¢ dexruBnoctr LIKD BBURY OT-
KJIOHEHUI OT HOPMaJIBHOTO paclpeeeHUs] U HEOIHOPOIHOCTH
CyppoOraTHbIX TOueK oTcyera 3(h(PeKTOB.

VYBenuueHne CTaTUCTUYECKOW MOLIHOCTH HCCIIEIOBaHUS IIy-
TE€M MeTa-aHaJIn3a U CTaTUCTUYECKOrO MOZEIUPOBAHUS C Iepe-
XOJIOM Ha OJIHOTUITHOE TpejcraBieHue pesyiasratoB PKU mo-
3BOJIWJIO TTOJIyYUTh CTATUCTUYECKU 3HAYMMYIO, PEATMCTUUHYIO,
YCTOIYMBYIO M BOCHPOU3BOIMMYIO OLEHKY 3((EKTHBHOCTH
IIK® B Buzje Ooiee yeM TPEXKPATHOTO IOBBILICHHS IIAHCOB
HACTYIUICHHs] NO3UTUBHBIX 3G dektoB noy BausHueMm [[KD npu
BUY- u repriecHoit uadexun OII=3,1 (95%U1 ot 2,0 10 4,8),
B CPAaBHEHHUM C «apU(PMETHYECKHM» BBIYUCICHHEM, COIIACHO
xotopomy OULI = 5,4 (95%/1U ot 2,8 no 8,4).

Ha ocHoBaHuM pe3y/nbTaTOB CHCTEMAaTHYECKOro o0030pa u
MeTa-aHaJlu3a MOXKHO YTBEpKAaTh, uyTo mpumeneHue LK (B
TalbIeTKax, B BU/JC MHBEKIUH U IMHUMEHTA) B Ka4eCTBe Npodu-
JIaKTUYecKoro U JjiedeOHoro cpeacrsa npu BUY- u reprnecHoit
UH(EKINY Y AeTel U B3POCIIbIX MTOBBILIACT MIAHCHI YCKOPEHHOTO
BBI3IOPOBIICHUS U YCTOIYMBOW peMuccHr 3abosieBaHus Ooree,
4YeM B TPU pa3a B CPAaBHEHUM C TPAAULHOHHBIMU CXeMaMH I1pO-
THBOBHUPYCHOM U CUMIITOMAaTHYECKOH Tepanuu.
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SUMMARY

CLINICAL EFFICIENCY OF CYCLOFERON IN CHIL-
DREN AND ADULTS WITH HIV AND/ OR HERPES IN-
FECTION: SYSTEMATIC REVIEW AND META-ANAL-
YSIS

'Mazina N., 'Mazin P., 2Kovalenko A.

Kirov state medical university, Russia. Department of pharma-
cology, Center of biomedical and medical technologies intro-
duction, Kirov, Russia

2 Institute of Toxicology, Federal Biomedical Agency, St. Peters-
burg, Russia

Aim was to estimate and compare clinical efficiency of cy-
cloferon use against basic therapy in treatment of HIV and/ or
herpes infection. There were comparisons of treatment results
with patient (n=1274) groups’ heterogeneity taken into account.
9 randomized clinical trials with cycloferon efficacy data were
mobilized, in all studies there were protocols of injections, tab-
lets or liniments cycloferon administration. Homogeneous and
symmetric groups combination during meta-analysis increased
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statistic power of comparisons and led to integrative efficiency
assessment, proved its’ stability in statistic models. Cycloferon
use in children and adults with HIV and/ or herpes infection was
more the 3 times more effective to provide stable remission and
exacerbation frequency diminish against basic therapy.

Keywords: cycloferon, HIV, herpes infection, systematic re-
view, meta-analysis, chances ratio, heterogeneity analysis, sen-
sitivity analysis.

PE3IOME

KIIMHUYECKAS 2OPEKTUBHOCTb HUKJ/IOPEPO-
HA TIPU BUY- U T'EPIIECHBIX UHOEKHUAX ¥V JE-
TEM W B3POCJIbIX. CHCTEMATHYECKHWA OB30P U
PE3YJIBTATBI META-AHAJIM3A

Ma3suna H.K., '"Masun I1.B., 2KoBaJienko A.JI.

'Kupoeckuii 20cy0apcmeennblil. MeOUYUHCKULL YHUGepCUmen,
Kageopa apmakonoeuu, Llenmp eneopenuss GuoOMeOUYUHCKUX
u meouyunckux mexuonoauti, Kupos, *®@I'BYH «Hncmumym
mokcuxonozuu Pedepanbroco MeOUKo-OUONI0ULECKO2O A2eHIM-
cmeay, Cankm-Ilemepbype, Poccus

Lenp uccienoBanust — 0000MICHHAS OLIEHKA KIMHUYECKON
a¢dexTrBHOCTH LUKIODEpOHA ITyTEM CpPABHEHHUSI PE3yiibTa-
TOB (MCXOJI0B) €ro MCIOJIb30BaHMs Ha (poHe Oa3MCHOI Tepanuu
BUY- w/nnn reprneTndeckoil HHPEKIUH C y4eTOM HEOIHOPOI-
HOCTHU I'pyIIl CPpaBHECHUS NMALIUEHTOB U U3MEHUYUBOCTHU I1OKa3a-
Teneit 3¢ pekTHBHOCTH (hapMakoTepany (IapaMeTpoB OTKINKA
Ha mpenapar). [IpoaHanu3upoBanu OmyOIMKOBaHHBIC PE3Yiib-
Tarel 9 PaHAOMU3HUPOBAHHBIX KIIMHUYCCKUX HCCHe):[OBaHHﬁ,
B KoTOpble ObumM BKIO4eHbl 1274 mnanuenra. OObenuHeHHE
OAHOPOAHBIX U CUMMETPUYHBIX I'PYIIT CPABHCHUS B IIpOLIECCE
MeTa-aHajn3a MOBBICHIO CTATHCTHYECKYIO 3HAYMMOCTb HCCIIe-
JIOBAHUsI M TO3BOJIMIIO 1aTh 000OIICHHYIO OIICHKY KIIMHUYECKOM
a¢dexTUBHOCTH mpernapara, J0Ka3aTh ee yCTOWYMBOCTb IPH
CTaTUCTUYCCKOM MOACIUPOBAHUUA. nOKaSaHO, 4YTO NPUMEHCHHUE
ukiaodepona npu BUY- u reprniernyeckoii MHGEKINH y B3poC-
JBIX U JeTell Ooliee, YeM B TPH pasa MOBBIIIACT BEPOSITHOCTh
Pa3BUTHA yCTOWYUBON PEMUCCUU U CHIDKEHUS CIIy4aeB peLuan-
BOB 3a00JIeBaHUsL.
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CTPYKTYPHBIE, MOJIEKYJIAAPHBIE U ®YHKIIUOHAJIBHBIE OCOBEHHOCTHU ITIOKPOBOB HEMATO/|
1 BO3MOKHOCTHU PABPABOTKH TPOTUBOI' EJIbMUHTHBIX ITPEITAPATOB (OB30OP)

Yeobimes H.B., Jlapuna C.H., Bepeuuxkunze U.A., Caxaposa T.B., Moaogo:xxunkoa H.M.

Deoepanvioe 2ocyoapcmeentoe agmoHOMHOe 00pa308amenbHoe yupeicoeHue
«Ilepswiti mockosckull 2ocyoapcmeenHbvlil meouyunckuil ynueepcumem um. M.M. Ceuenosa», Mockea, Poccus

I'eTbMHUHTO3BI BXOIAT B YHCIIO HANOOJIEE PacpOCTPAHEHHBIX
napasuTapHbeIX Oone3Hell yenoBeka. [1o onenkam BO3, B mupo-
BOM MacIiTade OT TeIbBMHHTO30B CTPAAAI0T Oosee 2 MITpJ 4emo-
Bek B EBpomneiickom perrnone BO3 [1].

Llenpio nccnenoBaHus SIBUIOCE 0000IIEHIE TaHHBIX O CTPYK-
TYPHO-MOJEKYIISIPHBIX M (DYHKIIMOHAIBHBIX OCOOCHHOCTSX
TIOKPOBOB CBOOOAHOKUBYIINX W MAPA3UTHUECKUX HEMATOJ H
H3ydYeHHe MEXaHU3MOB aJIaNTalluii, ISKaIMX B OCHOBE IaTore-
He3a MapasuTapHbIX 0oJe3Held. DT0 0COOCHHO BayKHO JUTA pas3-
paboTku HOBBIX 3(P(PEKTUBHBIX U OE30MaCHBIX aHTHTE€IbMUHT-
HBIX TIPETaparoB.

B kauecTBe MOAENBHBIX JKUBOTHBIX PAaCCMOTPEHBI Ascaris
suum u Caenorabditis elegans. I'erom C.elegans ompenenen B
1998 rony. YcTaHOBIICHO, YTO HYKJICOTHAHAS MOCIEIOBATEIIb-
HOCTh uMeeT AnuHy 100 MIJUTMOHOB Tap M COACPIKUT MPUOIU-
sutenabHo 20 000 renos [15,20].

VYV pa3HBIX BHIOB HEMATOJ CYIIECTBYIOT CIIEIH(pHIECKHE
CTPYKTypHBIE M OHOXHMMHUYECKHE aJaNTaIliN K BEDKUBaHUI0. Ha-
TIpuUMep, AiNa KAIMIEYHBIX Mapa3suTOB, Pa3BUBASCH BO BHEITHEH
cpeae, HE TEPSIIOT CBOIO JKM3HECTIOCOOHOCTH TPH Iepemnanax
Temmeparypsl. [lomagas B jkKeIyJ0YHO-KUIIEUHBIH TPAKT X035-
WHA, 1A TeTbMUHTOB BBIICPKUBAIOT BBICOKYIO KHCIIOTHOCTD H
MOIIIHOE BO3/ICHCTBHE MUNIEBAPUTENBHBIX ()EPMEHTOB, BBICOKOE
OCMOTHYECKOE JAaBICHNE U OTCYTCTBUE KHciopoaa. [Ipu murpa-
UM B TeJle XO35SHHA JTWINHKY Tapa3uTa IMOABEPKEHBI CMEPTO-
HOCHOMY JICUCTBHIO 3P (PEKTOPOB HIMMYHHOH CHCTEMBI.

TkaHeBBIC HEMAaTOIBI, CO3IaBasi cebe OIATONPHUATHBIC yCIIO-
BHsL OOMTAHUS U MUTAHHS, U3MEHAIOT MOP(OIOTHIO B (yHKIU-
OHHMpOBaHUE TKaHel xo3suHa. Tak, muumaky Trichinella spiralis
cmumynupyiom B MHBa3HPOBAHHBIX MBIIMIEUHBIX KJIETKaX X03s-
MHA MIPOXOKACHNE KIETOYHOTO IIUKIIA, OMOKUPYS 3TOT MpoIece
na craguu G, . B pesynbrare 00pasyroTcs KIETKH ¢ HOBBIM (e-
HOTHIIOM, TIpeAHa3HAYCHHbIC JUIl NMHUTaHMs mapa3uta. Camka
Onchocerca volvulus B mOIKoKHOH JKUPOBOI KIIETYaTKE X035~
nHa 00pasyeT y3Ibl, B KOTOPBIX MOJKET JKUTh M Pa3MHOXKAThCS
B TEUCHHWE MHOTHX JeT. B3pocmeie wepsu Dirofilaria immitis
TOJJAMH JKHBYT B COCYAMCTOH CHCTEME XO35IMHA, MPH 3TOM HX
MTOKPOBBI CHHTE3UPYIOT BEIIECTBA - TIHIEpaiIbaerua 3-pocdar-
JETHAPOTeHasy M TaJeKTHH, HPEMATCTBYIONINE 00pPa30BAHHIO
CTYCTKOB KpOBH B MecTax ux obutanus [12]. JIumbaruueckuit
(GUISIPHO3 ABISAETCS TPAHCMUCCUBHBIM ITapa3suTapHEIM 3a001e-
BaHMEM, KOTOPOE €KETOIHO MPHBOIMUT K 3a00JI€BaEMOCTH, HH-
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BAJINTHOCTH U COIHATBHO-KOHOMHYECKHM IOTEPSIM BO BCEM
MHpe. YCTaHOBICHO, YTO BOCTIAINTEIbHBIE MTOCIEACTBHUS, CBSI-
3aHHBIE ¢ 0001 (opmoii (hmsapro3a, OBUTH UUHIYIUPOBAHB
MOBEPXHOCTHBIMH OenkaMu (GpuisipuifHbIX Tapa3uToB. MIMeHHO
MOBEPXHOCTHBIC OETKM TeIbMUHTA BBI3BIBAIOT CEKPEINIO MPO-
BOCTIaTUTENBHBIX MUTOKUHOB (TH®-0 u mn-1B) B Makpodarax
Y MHAYKIUIO BocTiajeHus [16].

Y Hemaroj B Mpolecce BOMIONUHN 00pa3yeTcsi MOIIHBIN 3a-
MIUTHBI MEXaHU3M B BHJE KOKHO-MYCKYJIBHOTO MEIIKa, KOTO-
PBII MOP(OIOTHYECKH MTPEACTABICH Ky THKYIION, THITOACPMO U
MBIIIEYHBIM ciioeM. OCHOBHYIO OapbepHYIO (DYHKIIUIO BBITION-
HSET MTOBEPXHOCTHASI MHOTOCIIOWHAS KYTHKYIA, OTIHYAIOMAsiCS
M0 CTPYKTYpEe W CBOICTBaM OT MEMOpPaHHBIX TETYMEHTOB Tpe-
MaToJ M 1mectof [5].

Mopdoduznonornyeckre XapakTepUCTUKN TIOKPOBOB y BCEX
BUJIOB HEMATOJ TOXOXKHU U TIPEACTABIEHBI IECTHIO CIIOSIMU: ITH-
KyTHKYJIa, Hapy>KHbII W BHYTPEHHUH KOPTEKC, MEIUaJbHBbIH,
BOJIOKHUCTBIN U CJIOKHBIN Oa3anbHble ciou. CaMblii HAPYKHBIH
CJIOM KyTHKYJBI - SMUKYTHKYNA, uMeeT TonmuHy 6-30 aM. Ilo
OMOXMMHIECKOMY COCTaBy €€ OCHOBHBIM KOMIIOHEHTOM SIBIISI-
FOTCSl YIICBOJIBI, THAPO(HIBbHEIC CyIb(aTupoBaHHbIe Oenku [7].
OCOOEHHOCTBIO KyTHKYIBI HEMAaTo[ SIBIAETCS HAIMYNE B HEH
KOJIITATEHOBBIX BOJIOKOH C BBICOKHUM COJICp)KaHMEM IIMCTEHHA.
Y HEKOTOPBIX BHAOB SMHUKYTHKYJId MOXET PAaCIHICTUISATHCS TIOT
JEeUCTBUEM 3I1acTasbl, YTO MPEATNOoIaraeT HAINIHE 3HAYMMOTO
2JIaCTHHOIIOI00HOTO KOMITOHEHTA. DMHUKYTHKYJIa YCTOHYMBA K
BO3JICHCTBUIO MPETIApaToB, KOTOPBIE PACTBOPSIOT OOIBITHHCTBO
MeMmOpaH. B ycrmoBusx in vitro 3apspkeHHBIE pacTBOPHI quddyH-
JUPYIOT depe3 KyTHKYILY, 9TO yKa3bIBaeT Ha OTCYTCTBHE (hyHK-
OUOHAJIBFHOTO JIMITUAHOTO Oaphepa Ha ToBepxHocTh [14,17].
OIHAKO SMHUKYTHKYTa COACPKUT HECKONBKO JMITHIHBIX COEIH-
HEHUH, KOTOpbIE pa3pylIaioTcs MOA JeHCTBUEM KHCIIOpOJa, B
gactHocTH y T. spiralis mpeoGnmamaer nm3odochaTuammoBas
KHCIoTa, coctaisst 37%, y Brugia malayi — ¢paxmoust mumm-
JI0B ¢ u30(ochaTHINIITaHOTAMUHOM. [ eTbMHHTBI CTIOCOOHBI
CEKpPETHUPOBATh (PEPMEHTHI AJISI 3AIIUTHI JIUMUA0B SUKY THKYIIBI
OT OKHCIIUTETBHOTO Pa3pyIIeHHs aKTUBHBIMHI (hopMaMu KHCII0-
pona, depe3 KyTHKYIy OHH CEKPETHPYIOT ()epMEHT NIyTaTHOH
MepOoKCHAa3y, KoTopast 00e3BPEKUBAECT THAPOTIEPOKCHIBI JKHP-
HBIX KHCIOT B (oc(OIUMUIOB, 3alIMIIas OT MOTYOHOTO BO3-
JEUCTBUSI CHIBHBIX OKHCIIHUTENEH, TPOTYKTOB MeTaboIm3Ma
x03s1Ha. Pa3paboTka MHTHOMTOPOB TMEPOKCHIA3 TeIBMUHTOB
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MOXET IMPUBECTH K IOABJIICHHUIO aHTUT'CIIBMHUHTHBIX NIPE€IapaToB
C IPUHOUITUAJIbHO HOBBIMU ME€XaHU3MaMHU ﬂeﬁCTBMﬂ Ha I10Kpo-
BBI [1aPA3UTOB.

KoprtukanbHslit ¢i10ii (KOpTEKe) paciogokeH MO/ AUKYTHKY-
noit. OH mpezcTaBisier co0oif aMOphHYIO CTPYKTYpY, COCTOSI-
IYI0 U3 KOJUIareHa, KyTHKYJIMHA U PYTUX POTEHHOB, OJIM3KNX
10 CTPYKType K KepartuHy. Hibke KopTekca pactoiokeH MeIu-
aJIbHBIN CIION, B KOTOPOM TaK)Ke UMEIOTCS KOJIAr€HOBbIC HUTH,
KOTOpbIE O0Jiee TOHKUE M MEHEE IUIOTHBIC B CPABHEHUH C KOPTH-
KaJbHLIMU. [1o1 MeIMalbHBIM HAXOAUTCS CI0KHBIN Oa3aibHbIN
CJI0, UMEIOLIHI B CBOEM COCTaBE MEPEIICTAIONINECs Kollare-
HOBBIC HUTU B JIBYX WJIN TPEX MOACIIOAX. DTU HUTH OKPYXaroT
HEeMarToJIy 110 CIUpaJIH.

W3 BBIIM3IOKEHHOIO CIEAYET, YTO CJIOM, PACIOJIOKCHHBIE
TOJ1 SITUKYTHKYJION 0COOEHO OoraThl KOJUIAareHOM HMJIM KoJulare-
HOMOMIOOHBIMU OeIKaMu. XMMHUYECKUN COCTaB KoJLIareHa Xopo-
o n3ydeH Ha npumepe C. elegans [22,23]. Kosarens! xapax-
TEPUBYIOTCS HAJIMYUEM ITIOBTOPOB IMOCICAOBATECIIBHOCTU U3 TPEX
aMUHOKHUCIOT L-nponun-4-runpoxcu-L-nponun - muuuH. ITo-
JIMNENTHIHAS 1Iellb KOJUIareHa CKPy4YeHa B IUIOTHYIO TPOHHYIO
ciupanb. Y C.elegans B 00pa3oBaHuM KoJUlareHa Y4acTBYeT
(bepMeHT nposni-4-rupoKcHiIa3a, CoCTOsIIMN u3 anbga u Oera
cyobenunni. Jleneuus rena dpy-18 , xoaupyroiero cyobenu-
HULY anbda, u genenus rena phy-2 , koxupyrouero 6era cyob-
CIMHHUILY, TPUBOAUT K IOSIBICHUIO TIOTOMCTBA, HE CIIOCOOHOTO
CHHTE3UPOBaTh KOJIJIAreH MOKPOBOB. Takum oOpa3om, BO3JEH-
CTBHE Ha TeHBI, KOJUPYIOLINE THAPOKCHIIA3y, BEACT K pa3pyle-
HHIO ITOKPOBOB, B YaCTHOCTH K ru0ey reJIbMUHTA.

buocuHTe3 KOJIareHa SBIISIETCS CIIOXKHBIM MHOFOCTa}lHﬁ—
HBIM IIPOLECCOM, IMPOTCKAUINM KaK BHYTPHUKIIETOYHO, TaK U
BHeKkJIeTouHo. Kackan OnocuHTe3a KojulareHa OepeT Hayayio B
9HJIOIIA3MATHYECKOM PeTHKyIyMe. [IepBbIM dTaroMm sBiseTcs
T'UIPOKCUIIMPOBAHUE OCTAaTKa IMPOJHMHA A0 4-THAPOKCUIIPOIIHU-
Ha, YTO HEOOXOQMMO VISl CTaOMIN3alUKH COOPAHHON TPOHHOM
nenu kojuiareHa. Jlajmee mnpoucxogur cOOpka MOHOMEPOB B
LeTIb TIPH y4acTUH (pepMeHTa MPOTeHH-UCYIb(Uan30Mepasbl 1
TPUMEpPHU3aLMsl KOJUIATCHOBBIX LIENeH. YCTaHOBICHO, YTO €CIIU
B nporecce coopku nerneit koyutarena y C.elegans npousoiier
MyTaius rena pdi-2, oTBedaromiero 3a CUHTe3 (epMeHTa Ju-
cynbduanzomepaspl, TO MPUBEAET K HapyLICHUIO (GopMUpOBa-
HUS KyTUKYJIbI U OECIUIOANIO HEMATOBI.

Takum 00pa3om, Bo3elcTBIE MyTareHoB Ha resl pdi-2, dpy
— 18, phy — 2 MOXxeT BbI3bIBaTh HapyIICHHE CHHTE3a KOJUIAIeHa,
BXOJISIILIETO B COCTAB IIOKPOBOB M BCIEICTBHE rMOEIb Mapa3uTa.

Kyrukyna urpaer 3HauuMylo posib B MEXaHHU3ME IBHKCHUS
HEMaTo1. MyTaLLI/II/I KOJUIar€HOBBIX I'€HOB, KPOME OIIMCAHHBIX
MOp(bOJ'lOFI/I‘leCKPIX I/ISMGHGHI/IFI, MOI'yT BbI3BaTb U ITOBEACHYEC-
CKHME€ OTKJIOHEHUS resibMuHTa. Hanpumep, ren sqt — 1 konupy-
€T KOJUJIareH KYTHKYIIbI, KOTOprI\/'I BE€CbMa 3HAUYUM JJIsI ABHXKC-
HUA. HCKOTOprC MyTalluu 3TOTO I'€Ha NPUBOAAT K IOSBJICHUIO
'-lepBeﬁ, MEPEKAThIBAOIIUXCA BJICBO U JABMIKYIIHUXCS TOJIBKO 110
Kpyry. DTO CBsI3aHO ¢ TeM, uTo (HUOPO3HBIil CIION KoJTareHa y
MyTaHTOB COCTOUT U3 apaJlIeJIbHBIX BOJIOKOH BMECTO PACIOio-
JKEHHBIX 01 yIiioM B 60 rpanycos. Ha Onoxumuueckom ypoBHe
9TO 06’1:5[CH5[eTCﬂ YAAJICHUEM KOHCEPBATHBHBIX HUCTECUHOBBIX
OCTaTKOB, KOTOPbleé MHTUOMPYIOT 00pa30BaHME CBs3EH MeExIy
KOJIJTArCeHOBBIMHU O€JIKaMu 3a cueT Thpo3uHa [9].

KyTukyna siBisieTcst TMHAMAYHOMN CTPYKTYPOii 1 OOHOBIISIETCSI
BO BpPEMs JIMHEK HEMATObI. Buoxumuueckue IpoueCChbl, KOH-
TPOJNUPYIOLIE JIMHbKY, HE 10 KOHIA n3y4eHsl. JlokazaHo, uyTo
B JIMHbKE Y4acTBYIOT KyTHKyJa U runonepma. ['unoxepma pac-
HOJIOKEHA HETIOCPECTBEHHO IO CJIOKHBIM 0a3aIbHBIM CI0eM
KyTUKYJIbl. OHa CEKpEeTUPYET MOJIEKYJIbl, 00pa3yIoIue KyTHKY-
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ay. ['unonepma ObIBaeT MHOTOKJICTOYHON MITH CHHIIMTHAIIBHOM B
3aBUCUMOCTH OT BHJa Hemaronsl. OHa Takxke, Kak U KyTHKYJa,
MPOHKM3aHa BOJIOKHAMH, 3aKPEIUISIONMMH COMAaTHYECKHE MbIII-
16l B 0a3aJbHOM CJI0€. YCTaHOBJICHO , 4TO reH nhr-23 skcmpec-
cupyercs B runogepme y C. elegans u siBisieTcsl KIIIOUEBBIM B
OGGCHC‘IGHI/II/I JIMHBKU U PEryisiiuu SKCIIPECCUU HCO6XO]11/IMI>IX
I€HOB. DTOT I'eH NPHUHAMIECKAT K CEMEICTBY SIEpHBIX IOPMO-
HaJIbHBIX PELENTOpOB - (akTopoB TpaHckpuniuu. Ha moBepx-
HOCTH THIIOACPMBI dKCIIpeccupyeTcs reH lrp-1, koaupyromuii
0EJIOK - pelenTop JIMIONPOTEUHOB HU3KOW riioTHOCTH. [Ipo-
LECC JIMHbKU KYTUKYJIbI obecrneunBaeTCst B3aPlMO}1€l>’ICTBPleM X0-
JecTepuHa ¢ 3TUM perentopom. [en let-767 kopupyet pepment,
CHHTE3UPYIOIIN XOJIeCTePrH, KOTOPbI BbIPA0aThIBACTCS B KH-
Ie4yHoM TpakTte Hemaron [13].

BonpmuHCTBO BUJ0B HEMATOJA MEXYy JIMHbKaMH 3HAYUTCIIb-
HO YBEJIMYMBAIOTCS B pa3Mepe, a HEKOTOPbIE MPOJOJDKAIOT pa-
CTH JJaXke I0CJIe MOCJIeAHeH JTUHbKUA. UTOOBI COOTBETCTBOBATH
STOMY POCTY, KyTHKyJa JOJDKHA IIOCTOSHHO PpacCTATMBATHCS.
TonuHa KyTHKY/Ibl YBEIUUUBAETCS IPOMOPLUOHAIBHO JUIMHE
napasuta. Myrauuu reHa Irp-1 BBI3BIBAIOT OCTaHOBKY pOCTa
reJIbMUHTA MEXAY TPeTbed M 4eTBEPTOH JMHBKAMM, a TaKKe
HECIIOCOOHOCTh Pa3pylIaTh, cOPAckIBaTh CTAPYIO KYTHKYITY.

Takum oOpazom, Bo3aencTByst Ha rensl nhr-23, let-767 u Irp-1,
MOXXHO IOBJIMATH Ha IMMPOLECCHI JIMHbKU, POCTA IapasuTa u €ro
JKU3HECIIOCOOHOCTb.

Bo Bpemsi cHHTE3a KOJUIAr€HOBOTO MAaTpPHUKCA OTAEIBHbBIC
KOJUIAareHOBBIE TeHBI KCIIPECCUPYIOTCSI B pa3HOE BpeMs. XHMH-
YECKHEC CUT'HAJIbl, KOHTPOJIHUPYIOMINUE BPEMS JIMHBKHU KYTHUKYJIbI
U3y4eHbl HEAOCTAaTO4HO. [lepexirodeHre co CTaauu JTUYNHKH
BO B3pOCIIYIO KYTHKYJY, II0-BUAMMOMY, KOPPEJIUPYET C TPaHC-
KPHIIIUOHHOM aKTHBAIMEH CreHN(PUUCCKUX KOJUTArCHOBBIX T'e-
HOB U OHHOBpeMeHHOﬁ penpeccnel‘/'l I'CHOB, aKTHUBHBIX HA CTaUU
JIMYMHKHU B KJIETKAX TUIIOAEPMBI.

KO)KHO-MBIIICYHBI MEUIOK SIBISIETCS MYJBTH(YHKIMOHAIIb-
HBIM: IICPBUYHO OH CIIYXHUT JJId 3alllUTbl BHYTPEHHUX OPraHOB
HEMaTo[ OT MEXaHMYECKMX M XMMUYECKHUX BO3JEHCTBUII cO
CTOPOHBI OKPY’KaroLeH Cpebl, BBINOIHIS POJIb ONIOPHO-/IBUTaA-
TeJIbHON cucTeMbl. OHAKO MMEeTCs elle OJHa HeMaJIOBaXKHas
(yHKLUS — POJIb MUIEBAPUTEILHOTO OpraHa, Kotopast Ipruoope-
TE€HA KOXXHO-MBIIICYHBIM MEIIKOM BTOPUYHO, 110 BCE BHUIHUMO-
CTH, BBUAY NPOHUIACMOCTH KYTHUKYJIbI HEMATOA B OTHOLICHUU
HU3KOMOJICKYJIIPHBIX OpraHuueckux coeauHenuii [4]. [lutanue
4yepe3 MOBEPXHOCTh Tella y HEMaTof JI0Ka3aHO JKCIEPUMEH-
taspHO Hampumep, y Bcex GHISPHEBBIX HEMAaTol, KOTOpbIC
ABJIAIOTCSA TKAHEBBIMHU ITapasuTaMH, NPOUCXOAUT ITOITIOLIEHUE
IJIFOKO3bl, aMUHOKUCJIOT U APYIrUX IUTATCIIBHBIX BCUICCTB 4YC-
pe3 KyTHKYIy. BONBIIMHCTBO BHJOB MUKPOQUIAPUI HE HMEIOT
¢byHKMoHanpHOro kuieynuka. ¥ Onchocerca volvulus mo
Mepe B3pOCIICHUS] MPOUCXOAUT aTpodHs KHIICUHHKA, OJHO-
BPEMECHHO ITOBLIIACTCA aKTUBHOCTbH (bepMeHTOB B runoacpme.
VYeTaHOBIIEHO, YTO TPAHCIIOPTUPYIOIINE aMUHOKHCIIOTHI OEIIKH
y Guisipuit IpUCYTCTBOBAJIM TOJIBKO B TUIIOZAEPME, B KHIICYHUKE
ux He ObUIO.

OnHako, HE TOJLKO TKAHEBBIE HEMATOMbI ITOITIOIIAIOT ITHTA-
TEJIbHBIC BEIIECTBA YEPE3 KYTUKYITY. Haan/lMep, KHIICYHBIC I1a-
pasutbl Haemonchus contortus, Trichostrongilus colubriformis
HOIJIOIIAIOT ¥ METab0IM3UPYIOT OOJIBIIOE KOJIIMUYECTBO IK30TCH-
HO# DII0Ko3bI in vitro. [TpuyeM MeTabonu3M SK30r€HHOM IIIHo-
ko3bl H.contortus He u3MeHseTcs, Korja IMIOTKa Mapaju30BaHa
uBepMeKTHHOM [11].

YCTaHOBIIGHO, YTO TPAHCIIOPT AaMUHOKHCIIOT Y HEMATO/] MOYKET
MPOUCXOAUTH KaK uepe3 MUIIEBAPUTEIbHBIA TPAKT, TaK U Yepe3
KyTHKy/y. ['McToXMMHYecKkne 1 OMOXMMHUUECKHE HCCIIEI0BAHMS
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TKaHeH A.suum IOKa3alu, YTO IaMMa-DIyTaMHJ TPaHCIENTH-
J1a3a B IIOKPOBAaX COIEPIKUTCS B 3HAYUTEIHHO OOJIBIIEM KOJH-
YeCTBE, YeM B KHIICUHOM AIUTEINH. ITOT (HEPMEHT SIBISIETCS
YaCThIO CHUCTEMBbl TPAHCIIOPTa AMHHOKHCIOT, OOHapyKEHHOM
y MHOTHX OPraHU3MOB, BKJIIOYasi MO3BOHOYHBIX. BbIsBICHHE
pa3nuuuil B CTPYKType M (DYyHKIIMOHHPOBAHUM TPAHCIOPTHBIX
(epMEeHTOB Mapa3uTOB M UX OTIUYUH OT (PEPMEHTHBIX CHCTEM
YeJI0BeKa MOMOKET c031aTh 3()(EKTUBHBIC CIICIM(DUICCKUC HH-
rUOUTOPBI ¥ AHTUTCIIBMUHTHBIE CPEJICTBA.

HemasioBa)KHBIM HAIlpaBICHUEM MPH CO3JAHUHM AHTUTEIIb-
MHUHTHKOB SIBJIICTCS BO3/CHCTBHE Ha MeMOpaHHbBIC KaHAJbI
HOKpOBOB Hemaro. KoHIeHTpanny HEOpPraHuYecKHX HOHOB,
rakux kak Na*, K7, CI, Ca ¥, Mg*, perymupyorcs Habopom
MHTETPaIbHBIX MEMOPaHHBIX OSJIKOB, BKITIOYast CrieldUuIecKre
kanaibl (Na+/K+ AT®-a3za, Ca 2" AT®-a3a, Na+/H+ AT®-aza)
U SHEProHe3aBUCUMBIMHU IepeHocurnkamu uoHoB [10,18]. Ha-
HpUMep, aHTHIeIbMUHTHOE JICHCTBHE MBEPMEKTHHA U APYTUX
MAaKpOLMKINYECKHX JIAKTOHOB OOYCIIOBIEHO CIIOCOOHOCTBIO
9THX coenuHeHnit oTkpbiBaTh Cl' KaHaubl, CBsI3aHHbBIC C IITY-
TaMHHOBBIMH perientopamu B niotke. CiieyeT OTMETUTb, Y4TO
[JIOTKA HEMATOJl, TAKKe KaK 3a/IHsIs KUILKA U KJI0aKa, BHICTIIAHA
KYTHKYJIOH. 3a CYeT yBEeJIMYCHHs IPOHULIAEMOCTH KJIETOK B OT-
HomreHun Cl- MeMOpaHa CTAaHOBHUTCS TUIICPIIONIIPU30BAHHON Ha
HECKOJIbKO MB, 4TO MpUBOIUT K Mapannyy IOTKH, TOJIOAAHHIO
napasuTa ¥ BBIXOJY U3 OpraHu3Ma XO3sHHa.

brnaronaps uBepMeKkTHHY 3a 25 JeT yAaJoch MOYTH IOJIHO-
CThIO NOOEIUTH CIIOHOBYIO O0JIe3HB (Byxepepros). BosnelicTBys
Ha MOHHBIC KaHAJbI KIETOK MHUKPOGUISIPUI, UBEPMEKTHH B TO
Ke BpeMs Oe3Bpe/ICH JUIsl OpraHu3Ma X03sMHA - YeJIOBEeKa H JKH-
BOTHBIX. brarogaps Takoit u30uparebHOCTH TperapaTt MOXHO
HCIIONIB30BaTh, HE OMAacasiCh TOKCHYECKoro s¢dekra. 3a or-
KPBbITHE HOBOTO KJIacca JICKapCTB Ha OCHOBE MBEPMEKTUHOB M
pa3paboTKy HOBBIX METO/OB JICUCHHsI ITapa3UTapHbIX OONe3HEeH,
yuenble Yuibsim Kommoe (CIIA) u Carorun Omypa (SInonnst)
cranu Jlaypearamu HobGesneBckoii mpemMun B o0nactu HU3HOI0-
run 1 Meaguuael 3a 2015 rog.

AHTHIeIbMUHTUKN KJIacCOB HMMH/A30THA30J0B U TeTpa-
THPONMPUMH/IMHOB, HAIIPUMEp, JI€BAMU30JI ¥ IHPaHTe, JAeH-
CTBYIOT Ha XOJMHEPTHYECKHE PELeNTOPbI MEMOpaH KIIETOK CO-
MaTH4eckoil Myckynarypel. Ilox meficTBueM 3THX mHpenaparoB
OTKpPBIBAIOTCS MOHHBIE KaHauibl it Na™ u Ca 2', 4To npuBOAUT
K JCHOJSIPU3AaLMKA U CHACTHMYECKOMY Iapajidy MBI Teja
resbMUHTa. J[efiCTBIE HEKOTOPBIX IPYTUX aHTHUIEIbMHUHTHKOB,
TaKUX KaK IHUIEepasHH W HaparepkBaMHIbl, OOyCIOBICHO HX
HPSIMBIM WITK ONIOCPEI0BAHHBIM JICHICTBHEM Ha HOHHbIE KaHAJIbI,
CBSI3aHHBIC C MEMOpPaHAMU MBIIICYHBIX U HEPBHBIX KJIETOK [2]

TTOKpOBBI JIMYMHOK U B3POCIIBIX MAPA3ZUTOB SIBIISIOTCS ITyCKO-
BBIM MEXaHHU3MOM HMMMYHHOTO OTBETA CO CTOPOHBI XO35IMHA U B
TO K€ BpeMsl, Oiiarofapst IOKpoBaM, reJIbMHUHTaM yAaeTcs yKIIO-
HATHCSA OT MMMYHHOTO OTBETa Xo3suHa [6,8,21,24]. B3pocibie
CTaJM1 HEKOTOPBIX MAPa3UTUUYECKUX HEMATO MOTYT MEPCUCTH-
poBaTh y UMMYHOKOMITETEHTHBIX X035IB B TCUCHHE MHOTHX JIET
[2,3]. JlelikonuTsl, aHTUTEINA, CUCTEMa KOMIUIEMEHTA M pa3iiny-
HbBIC OKHCIIUTENN XO35MHA HAIPAaBJICHbI HA TIOKPOBBI YEPBS, O/
HAaKO HE3HAYMTEJILHO BIUSIOT Ha €0 )KU3HECIOCOOHOCTb.

KyTukyna HajexHO 3aIlMINACT TENO HEMaTOIbl, MCKIIOYas
HNPOHUKHOBeHHE P PEKTOPOB MIMMYHHON CHUCTEMBI Yepe3 Mpo-
HH3bIBAIOIIHE €€ HEOOJIbIINE BOAHBIC MTOPBL.

[MUKONMUIUABI KYTHKYIIBI 3aIIHUIIAI0T TTOBEPXHOCTHBIC OEIKH
0T pa3pyLIaloLIero AeicTBus npoTeas3 Xo3suHa. MccnenoBanus
Ha QUIAPHSIX TTOATBEPANIIH, YTO MOBEPXHOCTHBIC OEJKH mapa-
3WTa CTAHOBATCS YS3BUMBIMH JUIS IPOTEA3 XO35IMHA TOJIBKO T10-
CcJie BO3/ICHCTBHS PEnapaToB, pa3pyIlaroniUX [IMKOIUITHIHBIH
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6apbep. OnHaKo, TOBEPXHOCTh KYTHKYJIBI HEMATOI HEe 00agaetT
BBICOKOM UMMYHOT'€HHOCTBIO. BonpmmHCTBO BUJIOB KYTHUKYJIa
COZIEP)KUT OTPaHMYCHHBIH HAaOOp OEJKOB, TIIMKOIPOTEHIOB H
TJIMKOJIMITUIOB. MOHeKyJ'IbI, KOTOPBIC HAXOAATCSA Ha IOBEPXHO-
CTH HJIN B])ICBO60)KZ[3.}OTC${ KyTI/IKyJ'IOI\/'I, MOTYT IIOAABJIATH BO3-
JieiicTBe UMMYHHOH cucteMbl. B psine paboT oTMeueHo CHHU-
KCHUEC TUICPPEAKTUBHOCTHU I/IMMyHHOﬁ CHUCTEMBI XO3dHHaA 11IPpU
HEKOTOPBIX ayTOMMMYHHBIX 3a0oneBanHusx [21].

Benku - GpepMeHTBI KyTHKYJIBI MOTYT YCTPAHUTh HOBpPEK/Ie-
HHS ITOKPOBOB, BbI3BAHHBIX BO3ﬂeﬁCTBHeM J'lei’ll(OL[PlTOB X035~
nHa. Hampumep, ceneH-He3aBUCHMasl IIyTaTHOH MEpPOKCHaa3a
SKCIPECCUPYETCS Ha KyTUKYIIE B KOHIIE Y€TBEPTOH JINUMHOYHON
cTaauu y B3pociioit D.immitans. 1ot GepMeHT - aHTHOKCHAAHT
CHOCOOCTBYET YCTPAHEHHIO ICHCTBUSA OKHUCIUTENCH, BbIICICH-
HBIX JIeHKonTamMu xo3suHa [19].

MexaHu3MOM MPUCIIOCOONICHUS K CYIIECTBOBAHHIO Mapa3uTa
B OpraHusMe XO3sgMHa MOXET CIYXXUTb HaJIM4YUE€ Yy IIapasuToB
AHTUI'CHOB, KOTOPbIC HAIIOMUHAIOT aHTUI'CHHBIC JIECTCPMUHAHTDI
X XO035¢CB 10 TaKoM CTCIIEHH, YTO 3alIMUTHBIC CUCTEMbI Opra-
HHM3Ma XO35MHA HE PEearupyroT Ha MPHUCYTCTBHE MaroreHa. 1o
SIBJICHUE TOJyYHJIO Ha3BaHUE «MOJICKYISIpHAs MHMHUKDHS», B
YAaCTHOCTH BBIPAOOTKA NMPOTECHHANCYIbGHIN30MEPa3bl MUKPO
— ¥ MakpoQWISIPUSIMH OHXOLEpKa (TPONUYECKUN TeIbMUHTO3,
BBI3bIBAIOLI(UIT HEOOPATHMYIO CIIENOTY), HACHTHYHOTO OCNKy
R-cognin, BXozsilieMy B COCTaB CETYATKH I71a3a, 1 OCHOBHOMY
6enky MeMOpaHbl GUOPOOIACTOB POTOBHIIBL.

U3BecTHBI U JAPYTUe€ MEXaHU3Mbl YKJIOHCHUS UIIN TTOAABJICHUSA
MMMYHHOTO OTBeTa xo3sinHa. Hampumep, Toxocara canis Obl-
CTpPO cOpackIBaeT MOKPOBHBII CJION KYTHKYJIBI IIOCIIE CBSI3bIBA-
HUsI C aHTUTEJIaMH X03siuHa. B aToMm Y4acCTBYET ITIMKOIIPOTECHUH
(TES-120), xoTOpBIil CONEPKUT TOMEH U3 86 aMUHOKHCIIOT, Xa-
paKTeprIl\/i JUIsl BCEX MYLIUHOB. V 03BOHOYHBIX MYIUH ABJIACT-
Csl HMMYHOCYIIPECCOPOM, BO3MOXKHO, MYILIHHOIIOO00HbIE OCITKH,
KOTOPbIC C6paCl>IBa}OTCﬂ C KYTHKYIJIbI, BBIIIOJIHAIOT Y HEMATOX
QHAJIOTHYHYIO POJIb.

AHTHTEHHAss N3MEHYHUBOCTh IMOBEPXHOCTHBIX 6CHKOB B II€pHU-
O/l JIMHBKHW XapaKTEepHa JI JIMYUHOK acKapuJ U Apyrux HeMa-
TOJ IIPY MUTPALMU B OPraHU3ME X0351Ha.

Takum 06pa3om, 0000ILIEHBI JaHHBIE O CTPYKTYPHO-MOJIEKY-
JSIPHBIX U (QYHKIMOHAJIBHBIX 0COOCHHOCTSIX TOKPOBOB CBOOOI-
HOXHUBYIIUX U IAPAZUTUICCKUX HEMATOA U U3YUCHUE MEXaHU3-
MOB aJIaNTalyii, JISOKAIMX B OCHOBE MAaTOreHe3a napasuTapHbIX
0oJie3Heil, orpeaeIeHbl BO3MOXHBIC CIIOCOOBI BO3ACHCTBHS Ha
IOKPOBBI HeMaroa. Pa3paboTka HOBBIX d(P(EKTUBHBIX U 0e30-
IMACHBIX aHTUT'CJIBMUHTHBIX ITPEIIapaToOB MOMXKET 6bITb CBs3aHa C.

- pa3paboTKOi MHTMOUTOPOB (PEPMEHTOB IeJIbLMHUHTA, 3alll-
IAOIIEro JIMIKUABI €r0 SIIUKYTUKYIJbI OT OKUCIIUTEIIBHOTO pa3-
PYLIEHUsI IPOLYKTaMU MeTab0JIn3Ma X035MHa;

- BO3JICMCTBEM Ha T'e€Hbl, OTBEYAIOUIME 32 MPOLECCHI JTUHBKH
¥ POCT Mapasura;

- ﬂeﬁCTBMeM Ha MOHHBIC KaHaJIbl [IOKPOBOB HEMATO/, IIPUBO-
JIIAM K JCTIONAPU3AIMHA KICTOYHBIX MEMOpaH, U, KaK Cliel-
CTBUEC, CIAaCTHUYCCKOMY IIapajnu4dy reJibMUHTa U BBIXOAY U3 Op-
raHu3Ma X03suHa,

- MO/IaBJICHUEM CHHTE3a ()EPMEHTOB KYTHKYIIbI, HAlpaBiICH-
HbIM Ha CHMXXCHHUC WJIN I1OJABJICHUC I/IMMyHHOﬁ CHUCTEMBI XO-
35IMHA;

- BO3ﬂeﬁCTBHeM Ha TICHbI, OTBCYAIOIIWE 3a IPABUJIIbHYIO
CTPYKTYPU3ALMIO KOJIAar€Ha KYTUKYJIbI, BIMSAIOIINX HA IIOBEACH-
YECKUE PeaKluy IeIbMUHTA.

VkazaHHbIE MEXaHU3MBbI NPUBOIAT K rudenu rnapasudra, 4to
MO3BOJISICT UX HCIIONB30BAaTh JUIS CO3[aHHs COBPEMEHHBIX XH-
MHOIIPENapaToB st O0pbObI ¢ HEMATOA03aMHU.
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SUMMARY

STRUCTURAL, MOLECULAR AND FUNCTIONAL
FEATURES OF NEMATODE SURFACES AND THE POS-
SIBILITY OF ANTHELMINTIC DRUGS DEVELOP-
MENT (REVIEW)

Chebyshev N.. Larina S., Berechikidze I., Sakharova T.,
Molodozhnikova N.

Federal State Autonomous Educational Institution of Higher
Education I.M. Sechenov First Moscow State Medical Univer-
sity, Russia

Helminthiases caused by parasitic nematodes are widespread
in different regions of the world. The main adaptation for over-
coming adverse conditions is a barrier properties of the cuticle
surface structure, which differs from the membrane teguments
of trematodes and cestodes. Different types of nematodes have
specific structural and biochemical adaptations at different stag-
es of their life cycle. While creating specific areas of habitat and
nutrition, some types of parasites change the morphology and
functioning of the host tissues. Ascaris suum and Caenorabditis
elegans were widely used as model organisms in the study of
genetics, biochemistry of nematodes. Studying of biochemistry
and molecular biology of structural components of nematode
surfaces is important for development of effective and safe an-
thelmintic drugs. The differences in the structure and functioning
of transport enzymes of parasites and humans will help to cre-
ate effective specific inhibitors and anthelmintic remedies. An
important point of application of anthelmintic drugs can serve
as inorganic ions transport proteins in the membranes of the
surfaces. Glycolipids of cuticle contribute to the evasion from
the host immune system, protecting the surface proteins from
degradation by proteases. Study of helminth surfaces makes an
important contribution to the development of anthelmintic drugs
and vaccines, for helminthiasis treat.

Keywords: anthelmintic drugs, nematodes, helminthiases.
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PE3IOME

CTPYKTYPHBIE, MOJIEKYJ/ISIPHBIE U ®YHKIIMOHAJIBHBIE OCOBEHHOCTH IIOKPOBOB HEMATO/{
N BO3MOXXHOCTHU PABPABOTKHU NIPOTUBOT' EJIBMUHTHBIX ITPEITAPATOB (OB30P)

Yeowimen H.B., lapuna C.H., bepeuuxunze U.A., Caxaposa T.B., Mosiogoxuukosa H.M.

Dedepanvoe 2ocydapcmeentoe agmonoMHoe obpazoeamenvroe yupescoenue «llepguiti MockoscKuil
2ocyoapcmeennvlil meouyunckuil ynueepcumem um. U.M. Ceuenosa», Mockea, Poccusi

I'eJIbMUHTO3bI, BBI3bIBAEMbIE IMAPA3UTHYECKHMMH HEMaToza-
MM, IIMPOKO PACIIPOCTPAHEHBI B PA3IMYHBIX PETMOHAX MHUpA.
OCHOBHOE TPHUCIIOCOOTCHUE sl MPEONOJICHUsT HeOmarompu-
ATHBIX YCJIOBUI - OapbepHbIC CBOICTBA KyTHKYIbI, TOBEpX-
HOCTHOW CTPYKTYpbI, KOTOpasi OTIMYAETCS OT MEMOpaHHBIX
TETyMEHTOB TpPEMaTo] M ILecToA. Ha pasnuuHbIX CcTaausx
KM3HEHHOTO IMKJIA y Pa3iMYHBIX BHJOB HEMaTo] Cylle-
CTBYIOT cHeUM(pHUYECKHE CTPYKTypHblE M OHOXMMHYECKHE
amantanun. Co3nmaBast crenuduueckne obmacTu OOUTaHUS
U TNUTaHUS, HEKOTOpblE BUJABI Mapa3sUTOB H3MEHSIOT MOp-
¢donoruto u (GyHKIMOHUPOBAHHE TKaHEW XO3sMHA. Ascaris
suum u Caenorabditis elegans MMPOKO UCTIONB30BAINUCH KaK
MOJIEJIbHBIE OPTaHU3Mbl B M3yYCHUU TCHETHKH U OMOXMMHHU
HeMaroA. M3ydeHne OMOXMMHH UM MOJIEKYISIPHOW OMOJIOrHH

CTPYKTYPHBIX KOMIIOHEHTOB MOKPOBOB B)XHO ISl Pa3paboT-
K# 3¢ (EKTUBHBIX U 0€30MaCHBIX AHTUTCIIBMUHTHBIX CPEJCTB.
BeisiBiieHHe pasnuuuii B CTPYKType M (DYHKIMOHUPOBAHHM
TPAHCHOPTHBIX (PEPMEHTOB MMAPa3UTOB U UX OTINYHH OT dep-
MEHTHBIX CHCTEM 4YeJIOBEKa MOMOXKET c03/1aTh 3G PeKTHBHbIE
crerudpuyeckne HHrHOMTOPBI U AHTUTEILMUHTHBIE CPEICTBA.

3HaYUMOH TOYKOM NPHIIOKEHUS AHTUTECIbMUHTHBIX IIpe-
MapaToB MOTYT CIIY’KHTb TPAHCHOPTHbIE OelKM B MeMOpaHax
MOKPOBOB, TPAHCHOPTHPYIOLINE pa3IM4Hble HEOPraHUYECKHe
WOHBI. [TTUKONUMU/IBI KYTUKYJIBI CIOCOOCTBYIOT YKJIOHEHUIO OT
UMMYHHUTETA, 3alUIIas IOBEPXHOCTHBIC OCJIKH OT pa3pyIIeHHs
HpoTea3aMu X0351Ha. 3HAHUS O TOKPOBAX I'eJIbMHUHTOB SBIISIOT-
Csl 3HAYMMBIM BKJIAJJIOM B Pa3pabOTKy aHTHIeIbMHHTHBIX Ipe-
MapaToB U BaKIMH, METOJIOB TEPAITUK FeJIbMUHTO30B.
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HISTOLOGICAL EVALUATION OF THERAPEUTIC EFFECTS OF DEXPANTHENOL
COMPOSITION WITH CERAMIDES IN RATS WITH SKIN BURN INJURY

'Butko Ya., 'Ulanova V., 'Tkacheva O., *Mishchenko O.

"The National University of Pharmacy; *Institute of qualification improvement
for pharmacists of The National University of Pharmacy, Kharkiv, Ukraine

Burn injury is one of the most common types of traumatic
damage and most serious pathological condition that occurs in
humans. Annually 6 mln. people with burns apply for medical
help in the world [16].

The processes occured in response to burn injury combine
microcirculatory disorders such as hypoxia and necrosis of tis-
sue, release of inflammatory mediators leading to development
of metabolic and neurohormonal disorders with subsequent dys-
function of all organs and systems [2,12].

According to international classification of diseases in case
of deep burns (III-A stage) all layers of epidermis and dermis
are destroyed. Self-epithelization possible only in case of un-
complicated wound healing due to remaining of skin derivatives
(hair follicles, sebaceous, sweat glands) in deep layers of dermis
within 3-4 weeks. In case of skin destruction below papillary
dermis skin restoring integrity always occurs through formation
of coarse-fiber connective tissue - scar [4,10]. The most com-
mon type of scar is hypertrophic (up to 70%) in burn injuries
[14]. The direction of collagen fibers in hypertrophic scars is
not linear, and nodes are formed of fibers where collagen is laid
more densely [4,10]. Appearance of rough scars, especially on
exposed areas of body, often leads to decrease in quality of life,
to development of psycho-emotional disorders [4,9].

Today, in Combustiology, thermal burns are not only urgent
medical problem but they are sociol-economic one due to long
period of hospitalization, high cost of drug therapy and / or sur-
gical treatment of burn wounds [6,13].

Stimulation of wound healing is difficult process where in-
termittent or inadequate treatment of wounds may lead to poor
scar formation [17]. Today in modern Combustiology methods
aimed to fill newly epidermis of skin defect are used which are
based on stimulation of epidermal cell proliferation for wound
treatment [15].

Full structure restoring of epidermal barrier at burn injury
is possible due to understanding its structure and dynamics
of functioning. That is why drugs, containing plastic mate-
rial for reconstruction of epidermis open new perspectives
in medicine.

Ceramides (40-50%), cholesterol (20-25%), cholesterol sul-
fate (5-10%) and free fatty acid (15-20%) are known to be the
main lipid matrix components of skin barrier [5]. This work is
dedicated to experimental study aimed at introducing natural
components of skin (ceramids) to existing wound-healing agents
(dexpanthenol) for optimization of burns healing.

The purpose of these studies is histological evaluation of
wound healing processes in terms of burn injuries during their
treatment based on dexpanthenol with ceramides composition.

Material and methods. In experiment we used 48 white male
rats weighing 200-240 g. Experimental animals were divided
into 4 groups (n=12): group 1 - control pathology (CP), animals
with burns that were not treated; 2-4 groups — were animals with
burns treated with 0.2% ceramides cream; 5% dexpanthenol
cream and 0.2% ceramides; Bepanten® cream containing 5%
dexpanthenol («Bayer AG Konsyumer Kerr», Switzerland), re-
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spectively. Cream was applied in experimental dose of 15 mg/
cm?once a day.

Products containing ceramides have been developed by prof.
M. O. Lyapunov. Chemical composition of Ceramidies LS —
glikoceramides (65-100%), cholesterol (1-3%), phospholip-
ids (25-38%) are elements of drugs and they are similar to
human skin composition by 4/5. According to manufacturer
«Cognisy, they bring endogenous ceramides, that improves
balance of moisture, elasticity and firmness of skin and re-
store its barrier properties.

A burn injury modeling in animals was provided under tio-
pental anesthesia (30 mg/kg) on depilated skin area on backs
of experimental rats, at distance 1.5 cm from back bone burn
was made. A special heated device was used for this purpose.
It was a round metal plate 2.5 cm in diameter. The temperature
of hot plate was 200 ° C and contact lasted 10 seconds [8]. This
method allowed to obtain standard burns that meet parameters
of III-A stage burns clinical classification by size and depth of
damaged skin.

Studies were conducted in compliance with rules of Bioethics
according to requirements of European Convention for labora-
tory animals Protection (c. Strasbourg, 1986) and I'V-th National
Congress on Bioethics (m. Kyiv, 2010). Euthanasia of animals
was carried out by chloroform overdose according to covenants
of bioethics.

For histological studies samples of burn skin were taken on
9-th and 18-th day after modeling of burn pathology and all
material was fixed in 10% neutral formalin solution. They were
dehydrated in spirits of increasing concentration, and poured
into cellodin-paraffin. Samples were stained with hematoxylin
and eosin. Microscopic examination of micropreparations was
carried out with help of microscope Mikros 400 (Austria) and
Microphotography of images with a digital camera Nicon Col
Pix 4500. Photos were processed on a Pentium 4GHz computer
on basis Nicon View 5 program.

Histological level of healing intensity (severity of necrotic
layer, degree of maturity of granulation tissue and epithelializa-
tion surface) was assessed by 5-point scale in the state of burn
wounds in animals of different experimental groups for comfort-
able comparison. The main criteria for semiquantitative visual
assessment of capacity histochemical reactional capasity on a
scale of evaluation was provided: no indication - 0 points; poorly
intensive - 1 point; moderately intensive - 2 points; intensive - 3
points; very intensive - 4 points. The degree of granulation tissue
maturity in burn wound was evaluated by saturation of cellular
material mainly by material of hematogenous cells or cells of
fibroblast origin along with severity and vascularization as well
as reduction of vessel characteristics fiber formation (prolifera-
tion of fibroblasts, blood vessels and reduction fiber formation
characteristic of more mature tissue).

Results of research were processed by modern statistical meth-
ods using «Statistica 6.0» programs. Reliability of intergroup differ-
ences was installed via using parametric and nonparametric meth-
ods. Level of accepteble differences was p<0,05 [7].
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Results and their discussion. Results of histological exami-
nation showed that on 9-th day after burn modeling in rats of CP
group surface of wound was covered with thick crust that some-
times was broken away. Cavity of wounds was filled with
pus, sanious fibrous exudate, necrotic tissue. Proliferation of
round cell elements could be observed in subcutaneous adi-
pose tissue sometimes (Fig. 1a). Often deepening area of ne-
crosis in subcutaneous adipose tissue and muscle fibers - the
secondary necrosis of tissues was observed in central areas
of wounds. Emergence of very small cells of newly formed
blood capillaries and a few young fibroblasts appeared in
loose connective tissue adjacent to the layer of muscle fi-
bers (Fig. 1 b). Under burn wound necrotic tissue was newly
formed blood vessels with delicate granulation tissue and a
high content of cells, including fibroblasts. Fiber formation
was not intensive. Boundary epithelization of thickened epi-
dermal basal cells surrounding the wound areas was noticed

in shape of small thin skin stripe penetrating under or be-
tween necrotic tissues (Fig. 1 c,d).

After 18 days of treatment dense healing crust was absent in
83.3% of rats samples. Burn wound some was reduced in size.
Surface layers were of remaining defects was different by sever-
ity necrotic mass with fibrinous components. Middle and bottom
layers of burn wounds in central zone were filled with vascular-
ized tissue rich on fibroblasts granulation. Fibrylohenesis is vis-
ible at the bottom in wounds. Collagen fibers were thin, parallel
to the surface of wound. On boundary areas wound tissue of
collagen fibers content was increased and looked like fibrous.
The process of epithelium regeneration was rather slowly in
most rats (Fig. 1 e, g, h). Only one rat of this group had totally
healed burn wounds with formed fibrous scar and small fester
areas formation of fibrous scar with small cells festers. Recovery
of individual hair follicles was presented and contraction was
perfofmed (Fig. 1f).

Fig. 1. State of burn wounds in rats that were not treated on 9-th day after injury. Central zone: wound filled with sanious
fibrinous exudate, necrotic tissue, covered with thick crust (a); depth of necrosis in subcutaneous tissue and in muscle fibers (b),
non intensive fiber formation (c), insufficient boundary epithelization (d). Burn wound of untreated rats on 18-th day after injury.
Insignificant boundary epithelization, fibrous scar on the former site of defect, visible contraction (e), fester site (f).
Distinctiveness of fiberformation in central area of wound (g - less) and boundary (h - more). Hematoxylin and eosin. (a, b, d, e, f)
x100. Pikrofuksyn by Van Ghyson. (c, g, h) x 100

After treatment of burn wounds by dexpanthenol with cerami-
des cream on 9-th day of experiment central area of burn wound
contained granulation tissue with a large number of newly
formed blood vessels, cellular elements, including space orient-
ed fibroblasts in 33.33% of rats. Granulation tissue was covered
with thin layer of fibrin, infiltrated with degraded leukocytes.
Sometimes with remained cells of subcutaneous tissue were
seen under the area of granulation. Here, signs of more mature
fiberfomation tissue were regested.. Bottom parts of wounds
were developed by fibrous connective tissue with blood capil-
laries and a definite number of cellular elements (Fig. 2 a-d).
Sequestration of necrotic mass was clearly traced in hypodermis
of 50% of animals. There was a dense diffuse infiltration round
cells elements mixed with fibroblasts; visible strands of granula-
tion tissue on the border with adjacent layers along defect lay-
ers; fiberformation of different number of blood vessels in sub-
cutaneous adipose tissue of central areas in burn wounds (Fig.
2 b). In all cases blood vessels filled with erythrocytes, which,
indicated their good permeability, restored blood flow in parane-
crotic area. In lumen there were white blood cells that indicated

© GMN

their migration, lysis of necrotic tissue in wound, faster cleaning
of wound. In boundary places of burn wounds granulation tissue
had more mature character and good boundary epithelization
surface in majority of rats. On boundary of burn wound skin
areas had reduced symptoms of traumatic inflammation. Even
in rat, which state of burn wounds was identical not treated one
(16.66%), there was precence of small cells of newly formed
blood capillaries and evidence of cell proliferation (Fig. 2 d).

On 18-th days of treatment with dexpanthenol and ceramides
cream intensive formation of connective tissue was continued in
all groups of rats. Fiber connective tissue with average amount
of thinwalled vessels and cells filled up to 2/3 of wound vol-
ume in central areas. Surface units of newly formed tissue had
less mature character and were covered with remains of detri-
tus. In the peripheral zones of burn wounds visible connective
tissue was formed, which structure was close to dermis (Fig. 2
g, h). Renewed skin derivatives were seen sometimes. Rate of
epithelial regeneration was better. Regenerated epithelium was
thickened and obligate layers of epidermotsyts were visible (Fig.
2¢, f).
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Fig. 2. Burn wounds in rats treated with dexpanthenol and ceramides cream on 9-th day after injury. The central zone:
wound filled with granulation tissue rich in blood vessels (a); intensive fiber formation in granulation tissue of hypodermis (b);
connective tissue character of wound (c), area of cells with newly blood vessels, proliferation signs were seen among structureless

mass in area of necrosis (d). On 18-th day after injury burn wounds in rats treated with dexpanthenol and ceramides cream:
newly formed tissue different that filled cavity of defect (e - central zone); formed connective tissue similar in structure to dermis
(f - peripheral zone), surface covered by thickened regenerated epithelium, different content of collagen fibers in tissue which
filled central zone of wound defect (g); bunch of collagen fibers in newly formed tissue (h). Hematoxylin and eosin (a, d, e, f),
Pikrofuksyn by Van Ghyson. (B, ¢, g, h) x 100

5.

7

Fig. 3. Burn wounds in rats treated with ceramides cream, on 9-th day after injury, necrosis of epidermis, dermis and hypodermis
(a), dense-cells macrophagal leukocyte infiltration of hypodermis (b) parts of muscle fibers (c). Hematoxylin-eosin x 100.
Different levels of fiberformation (d - less; e - more). Pikrofuksyn by Van Ghyson. x 100. Burn wounds in rats treated
with ceramides cream on 18-th day after injury, granulation tissue in defect cavity with signs of fiberformation, incomplete
reduction of vessels (f), intensive regeneration of epithelial layer (g); beneath epithelium collagen fibers which are collected
in bunches that have normal spatial orientation (h). Hematoxylin-eosin. x 100

Condition of burn wounds in rats was significantly fluc-
tuated after 9 days of ceramides cream applying. In one
rat (16.66%) condition of burn wounds was the same as in
CP group (Fig. 3 a). In 33.33% cases fibrous-purulent and
fibrous-ichor exudate - tissue detritus were seen on wound
surface of animals. Hypodermis and muscle fiber fragments
were infiltrated densely by macrophages and leukocytes un-
der detritus (Fig. 3 b, ¢). Cavity of wound in remaining 50%
of rats was filled with dense-cells granulation tissue with a
small amount of thin-walled blood vessels, with distinct fi-
berformation. Boundary epithelization surface was clearly
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visible on boundary zones (Fig. 3 d, e).After 18 days of ce-
ramides cream application wound was filled with granulation tis-
sue with distinct fiberformation characteristics (preserving parts of
blood vessels), with good rate of epithelium regeneration. Regener-
ated epithelium brought to thickening of granulation collagen fibers
which became gathered in bunch with normal for dermis spatial
orientation (Fig. 3 f, h).

After treatment with comparison drug - cream «Bepanten» on
9-th day 66.66% rats tissue condition in burn wound was neu-
tral in comparison with animals treated with dexpanthenol and
ceramides cream and cream with ceramides. The depth of defect
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Fig. 4. Burn wound in rats treated with “Bepanten” cream on 9-th day

o

after injury. Central zone: round-cells infiltration

of hypodermis with remnants of degraded elements was seen beneath fibrinous ichos part (a); blood vessels were seen through
remnants of necrotic fibers, at bottom of wound fibroblasts are located in order (b). Hematoxylin and eosin. x 100. Reasonable initial
signs of fiberformation in granulation tissue cells (c); no sign of fiberformation (d). Pikrofuksyn by Van Ghyson. x 200.
Burn wounds in rats treated with “Bepanten” cream on 18-th day after injury. Central zone: different level of granulation tissue
maturity (e), different intensity of fiber formation (g); peripheral zone: differentiation of layers in regenerated epithelium, connective
and granulation nature of newly formed tissue (f), state of collagen matrix in wound (h). Hematoxylin and eosin, (ef),

Pikrofuksyn by Van Ghyson. (Gh) x 100

Table. Semiquantitative histological evaluation of burn wounds healing in rats, points, Q,-0,, n=6

- = Experimental groups
-]
v E Control Cream with . ,
Indexes E é pathology dex;;z;l;l:;:ir:;;lsand C::?;lnzvdlsth “B?l?::;len ’
9 3.20+0,29 1,10 + 0,28 2,10+031* 2,50+ 0,17
Thickness of of 3.5(225-4) 1(1-1) 2(1.25-2.75) 2.5(2-3)
necrotic layer 18 1,30+0.21@ ) 0,30+0,15 2@ 0,60 + 0,22 “@
1(1-2) 0(0-0.75) 05(0-1)
Level of 9 0,60 + 0,22 220+0,13* 1,50+031* 1,10+ 0,35
. 050-1) 2(2-2) 2(1-2) 1(0-2)
granulation tissue — -
maturity 18 1,80+ 0,20 @ 3.20 +0.20*@ 2,60+ 0,22 @ 2,30+0,15@
2(1.25-2) 3(3-3.75) 2.5(2-3) 2(2-2.75)
9 0,60 + 0,24 2,00 +0,00° 1,40 £ 0,24 1,20 + 0,20
Intensity of 1(0-1) 2(2-2) 1(1-2) 1(1-1)
epithelialization 18 1,60 + 0,24 3.00 £ 0.00@ 2,40 £ 0.24* 2,20+ 0,20
2(1-2) 3(3-3) 2(2-3) 2(2-2)

note: * - significant deviation from control pathology group, p<0.05; ** - significant deviations according to comparison drug,
p<0.05; @ - significant deviation on 9-th day of experiment, p<0.05

was reduced, growth of epithelium was presented and wound
was filled with hypodermis where round-cells infiltration, gran-
ulation tissue cells with moderate initial signs of fiberformation
were seen in different areas (Fig. 4 a). Condition of wounds in
remaining animals compared with CP group (Fig. 4 b, d).

After 18 days of «Bepanten» cream applying more mature
character of granulation tissue in central areas of defects was
noticed and regenerated collagen matrix of connective tis-
sue in peripheral areas of burn wounds was fixed too (Fig. 4 e,
f). Newly formed epithelial layer, which covered wound defect
area, was thicken and differentiation of layers was seen. After
18 days of “Bepanten” cream applying more mature character
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of granulation tissue in central areas of defects was noticed and
regenerated collagen matrix of connective tissue in peripheral
areas of burn wounds was fixed too (Fig. 4 e, f). Newly formed
epithelial layer, which covered wound defect area, was thicken
and differentiation of layers was seen.

Semiquantitative assessment of histological signs of healing
(intensty of necrotic layer, maturity of granulation tissue, epi-
thelization of wound) on bases of point system given in Table.

The results of semiquantitative assessment of therapeutic effects
of dexpanthenol with ceramides cream on the 9-th day of experi-
ment: increase of newly formed tissue maturity that filled defect
was 3.7 times, acceleration intensity of edge epithelialization was
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3.3 times. Surface of wound is covered with less intensive necrotic
layer, that proves more active cleaning of wound. All these features
are significantly dominated in comparison with control pathology.
On the 18th day of experiment granulation tissue turned into fi-
brous, that had intensive epithelization on surface, which was avi-
dence of more completed healing process.

Application on ceramides only improves histological signs of
healing compared with CP group, but it is less efficient than com-
plex application with dexpanthenol. Comparison drug turn out have
less healing properties than dexpanthenol with ceramids cream and
cream with ceramides according to semiquantative assessment.

Thus, we can conclude on basis of obtained microscopic
data that control rats, which an experimental burn wounds were
healed naturally, changes of necrotic-inflammatory character
were observed on 9-th day. Formation and maturation of granu-
lation tissue, its transformation into fibrous tissue, regeneration
of epithelium was gradually activated on 18-th day .

Signs of regeneration in wounds were clearly seen after using of
dexpanthenol cream with ceramides on 9-day after injury. Contrary
to rats in CP group level of wound cleaning was accelerated a lot.
Majority of rats had wounds filled with granulation tissue, main
components of which were vertical vascular loops, fibroblasts be-
came main cellular elements. Epithelium regeneration was acceler-
ated too. Reorganization processes of granulation tissue and matu-
ration of scar tissue were observed on 18-th day. All these factors
created the decrease in size and intensity of wound epithelialization.

Use of cream with ceramides accelerated process of wounds re-
generation in most rats after 9 days of treatment. Maturation and
reconstruction of newly formed tissue, regeneration of epithelium
were observed in comparison with CP group on 18-th day of treat-
ment. But positive effect of ceramids on burn wounds healing pro-
cess in case of monotherapy was decreased in comparison with
dexpanthenol combination (especially on 9-th day of treatment).

«Bepanten» cream - comparison drug was less active in both
periods of experiment than creams containing combination of
dexanthenol and ceramides. According to semiquantitative as-
sessment drug for comparison is inferior to effects of dexpanthe-
nol and deramides cream and cream with deramides.

Thus, result of histological evaluation perform intensity of
therapeutic action in such order: dexpanthenol with ceramides
cream < cream with ceramides < cream “Bepanten”.

Complex research conducted proved that ceramides influence on
healing process and their adding to dexpanthenol is sutable because
they have different intensity and mechanism of reparative activity.

Tissue damaged tissue has a needs for construction (proteins,
carbohydrates, lipids, water), energy and nutrition (including pan-
tothenic acid) materials, because they are involved in variety of
biochemical processes, which accelerate them and due to it restore
injured tissue. Thus, from sientific data it is known that dexpanthe-
nol with local application is quickly absorbed by skin, turning into
pantothenic acid, which is part of coenzyme acetyl-CoA and plays
an important role in cellular metabolism (ATP synthesis, acetylglu-
cosamine and mucopolysaccharides, waste products demination of
amino acids, metabolism optimization of fatty acids and phospho-
lipids). Pantothenic acid accelerates cell division along with restor-
ative properties due to which adds strength to collagen fibers that
restores skin detects anti-inflammatory (being involved in anti-in-
flammatory hormones synthesis) and imunomodulating (stimulates
of antibodies formation) effects [1].

Main components of ceramides are hlikokeramidy, cholesterol,
phospholipids. Glycoceramids, which have endogenous glycoc-
eramids content, save energy for biological material building (for
synthesis of these substances) making important contribution to res-
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toration of epidermis. Phospholipids and cholesterol make impact
on recovery of lipid bilayer of cell membrane. Special attention was
paid to the fact that moisturizing helps recovery process because
it prevents from excessive drying of tissue necrosis that avoids
development of scar deformations [3, 11]. In moist environment
transporting of substances (histamine, serotonin, prostaglandins
and nutrients) becomes easier and helps to growth factors (epider-
mal, fibroblast), hormones (aldosterone, corticoids), immune cells
(neutrophils, lymphocytes, monocytes). Dermis cells have easier
access to intercellular interaction, excretion of extracellular matrix
and cytokines and they accelerate proliferation of keratinocytes and
endothelial cells [3,11].

Conclusion. Histological confirmation of therapeutic effects
of ceramides, which include dexpanthenol in their composition,
was obtained in research presented.

Rationality of using ceramids, which provide healing without
rough scars formation, was proved.

Prospects and cost-effective methods, which can increase ef-
ficiency of burn injuries treatment, were suggested.
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SUMMARY

HISTOLOGICAL EVALUATION OF THERAPEU-
TIC EFFECTS OF DEXPANTHENOL COMPOSI-
TION WITH CERAMIDES IN RATS WITH SKIN
BURN INJURY

'Butko Ya., 'Ulanova V., 'Tkacheva O., *Mishchenko O.

'The National University of Pharmacy; *Institute of qualifica-
tion improvement for pharmacists of The National University of
Pharmacy, Kharkiv, Ukraine

The objective of our research was histological evaluation of
therapeutic effects in case of burn injury in rats.

Experiment was conducted on 84 test rats with burn injury of
ITI-A stage. Therapeutical effect of studied medicines was evalu-
ated using histological methods.

Results achived gave evidence that on 18-th day of treatment
with ceremids cream and dexpanthenol with ceramids cream
the level granulation tissue maturing increased by 1,4 and 1,7
times and intensity of burn injury epithelization rose by 1,5 and
1,9 times in comparison with non-treated animals. Therapeutic
effect of dexpanthenol with ceramids cream significantly over-
come action of «Bepanten» cream.

Thus, experiment done proved efficiency of ceramids use in
cream composition with dexpanthenol as one of the therapeutic
methods aimed at increase of skin burn injury healing activation.

Keywords: burn injury, dexpanthenol, ceramids, healing injury.

PE3IOME

THCTOJOIMUYECKAS OILIEHKA JIEYEBHOI'O JIEM-
CTBUA KOMIIO3UILUU JEKCITAHTEHOJIA C KEPA-
MHJIAMM ITPU OKOTI'OBOM TPABME KOKH Y KPBIC
"Bytko f1.A., 'YianoBa B.A., 'TkaueBa O.B., "Muenko O.51.
!Hayuonanvnolii papmayeemuyeckuii ynueepcumem, *Hnemu-
mym nogvluleHus Kearugukayuu npoguzopos npu Hayuonano-

HoM papmayesmuueckom yHusepcumeme, Xapvros, Yepauna

Lenbro wccaeq0BaHus SBUJIACh THCTOJIOTHYCCKAs OLCHKA
J1e4eOHOTO JCHCTBHSI KOMITO3UIIMU JEKCIIAHTEHOJA C Kepa-

MHJIaMU B YCJIOBHUSIX 0)KOTOBO# TpaBMbl. OIBIT POBEACH Ha
84 oKcrepUMEHTANBHBIX KPBICAX, Y KOTOPBIX BBI3BAIU 0XKOT
koxu IIIA crenenu. JleueOHOE NEiiCTBIE MCCIICAYEMBIX TIpera-
paroB OLIEHUBAJIM C UCIIOJIb30BAaHUEM T'MCTOJOIMYECKHX METO-
JIOB UCCIIEOBAHMUS.

PesynbraThl NPOBEIEHHBIX UCCIENOBAaHUI IOKa3aau, 4TO
Ha 18 JeHb JIeYeHHs 0XKOTOB KPEMOM C KepaMHJaMH U Kpe-
MOM JEKCIaHTEHOJ ¢ KepaMUJaMU JIOCTOBEPHO MOBBICUIACH
CTEIeHb CO3PEBaHUs I'PaHy/ISIIMOHHON TkaHu B 1,4 pasau 1,7
pa3a M BBIPAKCHHOCTb JIHUTEIM3AlMU PAaHEBOro JedeKkTa B
1,5 paza u 1,9 pa3za, COOTBETCTBEHHO, B CPaBHEHHUHU C Helle-
YEHHBIMH )KMBOTHBIMU. JleueOHOE HeliCTBHE KpeMa JeKCIaH-
TEHOJIa C KepaMMJaMHU JOCTOBEPHO IPEBbIIIANIO JCHCTBUE
kpema «bemanTen».

Takum 00pa3om, IPOBECHHbBIE UCCIICIOBAHUS ITOATBEPIKIA-
0T L1eJIECO00Pa3HOCTh BBEACHHS KEPaMHUIOB B COCTAB Kpema ¢
JIEKCIIAHTEHOJIOM, KaK OJJHOTO U3 JIeueOHBIX METOJIOB MOBBIIIIE-
HUS YQPEKTUBHOCTH 3)KUBJICHYSI 0)KOTOBBIX TPABM KOXKH.
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INFLUENCE OF H2S DONOR ON CHANGES IN THE CELL CYCLE
AND THE APOPTOSIS PROCESS INDUCED BY DICLOFENAC IN THE RAT GASTRIC MUCOSA

"Voloshchuk N., 'Taran L., ?Toziuk O., 3Chereshniuk I., 'Denysiuk O.

National Pirogov Memorial Medical University, Vinnytsya, ' Pharmacology Department, *Pharmacy Department,
IScientific and Research Center, Ukraine

The success of nonsteroidal anti-inflammatory drugs
(NSAIDs) in treatment of various diseases in current medical
practice is preconditioned by their high efficacy, variety of phar-
maceutical forms, affordability and aggressive promotion. To-
day, the pharmaceutical industry offers about 100 original medi-
cines and more than 500 invented names [15,18]. Despite this,
the issue of NSAID safety remains open. Along with the search
for and creation of new analgesic means, optimization of admin-
istration of already existing drugs is still quite promising. One
of the options for this approach is administration of NSAIDs in
combination with other medicines. Such a combination allows
not only to increase the anti-inflammatory and analgesic activity,
but also to reduce the toxicity. A high incidence of complica-
tions, accounting for 48.7 % of all undesirable pharmacotherapy
effects, significantly limits the use of NSAIDs. The share of side
effects in the upper gastrointestinal tract associated with admin-
istration of NSAID is more than 90.0 %. Among them, the most
threatening are ulcerative bleeding and perforations, which of-
ten lead to lethal outcome [4,14,20].

Among mechanisms of development of NSAID-induced
gastropathy, the leading role belongs to reduced production of
the protective layer of mucosa and disturbance of the prooxi-
dant-antioxidant balance. Also, one of the main elements in the
pathogenesis of NSAID-driven gastropathy is an imbalance in
the ratio of vasoconstrictors and vasodilators [9]. Vasoactive
mediators, which have a powerful effect on the vascular tone,
are nitrogen monoxide (NO) and carbon monoxide (CO). Yet,
researchers pay growing attention to another representative of
this group — hydrogen sulfide (H,S) [11,19]. In addition to regu-
lation of vascular tone, H,S is involved in effects on myocardial
contractility, neurotransmitters, etc. The researchers have de-
scribed the essential role of H,S in regulation of gastrointestinal
motility, insulin secretion, and bile production [6,8]. Changes in
H,S content in a human body may occur due to administration
of medicines, pathological conditions and diseases of patients.
Given the foregoing, the issue of prevention and treatment of
NSAID-driven gastropathy cannot be considered the finally re-
solved issue [14,20].

In previous experimental studies, we have determined that de-
gree of damaging effect of diclofenac sodium increased when
the H,S-propargylglycine synthase inhibitor was administered
to rats, and decreased with administration of hydrogen sulfide —
sodium hydrosulfide to donor [1]. For more detailed disclosure
of H,S protective mechanisms and its ability to counteract dam-
aging the gastric mucosa (GM) induced by diclofenac sodium,
it was reasonable to investigate its effect on cell cycle indices
and apoptosis processes in GM cells. Flow cytometry method is
really helping for getting quick multiparameter characterization
of cells and their organelles. The most of such studies have been
performed in vitro (on cell cultures). Such a model is quite close
to natural conditions, but we considered it reasonable to carry
out the experiment and obtain material for cytometric studies in
vivo. In this case, samples were taken directly from the stomach
of animals, immediately subjected to appropriate treatment and
further study.
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The objective of the experiment was to study the effect of con-
comitant administration of sodium hydrosulfide and diclofenac
sodium on gastric mucosa cell cycle parameters using DNA flow
cytometry.

Material and methods. The experiments were conducted on
24 white Wistar rats, weighing 180-220 g. The animals were
received from vivarium of the National Pirogov Memorial
Medical University, Vinnytsya. Quarantine lasted for 2 weeks.
Subjects screened after quarantine and previously individually
marked animals were divided into the groups by 6 subjects to
secure homogeneity of the groups by body weight (+ 10%). Rats
were kept in standard conditions with 12/12 day/night light re-
gime. Water and feed were taken ad libitum. All interventions
were carried out in compliance with the general ethical princi-
ples for animal experiments according to the First National Con-
gress of Bioethics (Kyiv, 2001) and the European Convention
for the Protection of Vertebrate Animals used for Experimental
and Other Scientific Purposes (Strasbourg, 1986).

The animals were divided into 4 groups: Group I — intact ani-
mals; Group II — rats administered diclofenac sodium (Voltaren,
Novartis) once daily intragastrically (IG) at a dose of 8 mg/kg
(control group); Group III — animals administered sodium hy-
drosulfide (Sigma, USA) once daily intraperitoneally (IP) at a
dose of 1.5 mg/kg; Group IV — animals administered sodium
hydrosulfide (1.5 mg/kg, IP) and diclofenac sodium (8 mg/kg,
1G) once daily. Sodium hydrosulfide was used in phosphate buf-
fer (pH 7.4) at a conventional therapeutic dose calculated by us
[2]. Diclofenac sodium was administered in 1% starch gel at an
optimal therapeutic dose, which is commonly used practice in
preclinical studies [3]. Intact animals received an equivalent
amount of solvent in similar administration regimens.

The study compounds were administered for 3 days in the
morning at the same time. The first time — under normal nu-
trition, the second and third times — under fasting with free
access to water. Euthanasia of animals was performed by cer-
vical dislocation with Propofol as anesthetic drug (60 mg/kg)
in accordance with bioethical requirements, 6 hours after
the last administration of diclofenac, NaHS and the combi-
nation thereof. The withdrawn stomach was sectioned along
the small curvature, washed in isotonic solution of potassium
chloride and taken samples from the mucous membrane at a
distance of 0.5 cm from gastric outlet using the trepane. DNA
content in the nuclei of GM cells of rats was determined by
the method of DNA flow cytometry.

The suspensions of rats’ GM cell nuclei were obtained us-
ing a special set for studying the nuclear DNA — CyStain DNA
Step 2 manufactured by Partec (Germany) according to the man-
ufacturer’s protocol/manual. This kit allows for the extraction
of nuclei and labeling/marking of nuclear DNA with diamid-
inophenylindole (DAPI). In the process of obtaining the nucleic
suspensions, special disposable CellTrics 50 um filters (Partec,
Germany) were used.

The flow analysis was conducted using a multifunctional flow
cytometer Partec PAS (Partec, Germany) at the Research Cen-
ter of the National Pirogov Memorial Medical University, Vin-



GEORGIAN MEDICAL NEWS
No 9 (282) 2018

nytsya. UV radiation was used to stimulate DAPI fluorescence.
20 thousand events were analyzed in each sample of the nucleic
suspension.

Cell cycle analysis was carried out using FloMax (Partec,
Germany) software in full digital equivalence according to the
mathematical model. The digital result was shown in the cell
cycle analysis window based on the cell cycle algorithm, along
with the graphical representation of the phases GOG1, S, G2+M
and the experimental data. Quantitative results of the cell cycle:
GOG1 — percentage of GOG1 phase cells in all cells in the cell
cycle (DNA content = 2 ¢); S — percentage of the DNA synthesis
phase in all cells of the cell cycle (DNA content > 2 ¢ < 4 c.);
G2 + M — percentage of the G2 + M phase in all cells in the
cell cycle (DNA = 4 ¢); IP — the proliferation index determined
by the sum of indices S + G2 + M; BP — the proliferation block
evaluated against the ratio S/(G2 + M) (an increase in the num-
ber of cells in the G2 + M phase at low values of S-phase indi-
cates a delay in proliferation in the G2 + M stage).

The DNA fragmentation (apoptosis) was determined by
analyzing the SUB-G0GI section of the DNA histograms —
RN1 before the GOG1 peak, indicating cell nuclei containing
DNA<2 c.

The digital data of the conducted research was processed by
the method of variation statistics using the program STATIS-
TICA 6.1 and nonparametric methods for evaluating the results.
Evaluated were correctness of the distribution of characteristics

for each of the variation series received, the mean value of each
studied feature, and the standard quadratic deviation. The prob-
ability of the difference between independent quantitative val-
ues was determined using the Mann-Whitney U-criterion. The
differences were considered statistically significant at p < 0.05.

Results and their discussion. The data obtained in our previ-
ous studies showed the connection between the H,S concentra-
tion and protective potential of GM. It was established that the
deficit of H,S forced the degree of diclofenac sodium gastrotox-
icity to grow. Under similar experimental conditions, an excess
of H,S exhibits an opposite effect. The administration of H,S to
a donor at the conditional dose (1/20 LD,) reduced the nega-
tive effects of diclofenac on gastric metabolism, the state of cell
membranes, and the contractility of mesenteric arteries. In this
case, administration of H,S synthesis inhibitor gave more poten-
tial to the gastrotoxic effect of the subject NSAID [1].

The results of studies of changes in the parameters of the GM
cell cycle are shown in Table.

Fig. 1 shows an example of a DNA histogram of a nuclear
suspension of the GM cells taken from rats of the intact group.

In the course of the experiment, it was found that the aver-
age therapeutic dose of diclofenac sodium caused significant
degenerative changes in GM (Table) in IG administration
mode. An example of typical DNA histogram of GM nuclear
suspension related to administration of diclofenac sodium is
shown in Fig. 2.

Table. Indicators of the cell cycle of rat gastric mucosal cells related
to administration of diclofenac sodium and sodium hydrosulfide (M+m, n=6)

Experimental condi- Cell cycle indicators

tions SUB-GOG1 | GOGI1 S G2+M 1P BP cv

Intact animals 5.20+ 81.94+ 6.24+ 11.82+ 18.06+ 0.53+ 5.92+
1.81 2.60 2.02 1.26 2.60 0.16 0.30

Diclofenac sodium 12.63+ 81.32+ 3.52+ 15.15«¢ 18.67+ 0.23+ 6.86x
(control group) 4.26%* 2.11 1.16* 1.21%* 2.11 0.07* 0.96

NaHS 6.58+ 83.26+ 6.37+ 10.37+ 16.74+ 0.64+ 6.65+
1.79 2.43 1.16 2.09 2.43 0.18 0.65

Diclofenac sodium + 7.49+ 83.31+ 6.07+ 10.62+ 16.69+ 0.59+ 6.92+
NaHS 1.73*# 4.04 1.72# 2.92# 4.04 0.14# 0.97

* — statistically relevant for the
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Fig. 1. DNA histogram of a nuclear suspension of intact rat
gastric mucosal cells. RNI — DNA fragmentation (SUB-GOGI,
apoptosis) = 5.50 %. Synthesis of DNA (S %) = 6.25 %. G2 + M
(4c) = 11.93 %. CV = 6.11 %. Number of events — 20000

Fig. 2. DNA histogram of a nuclear suspension of rat gas-
tric mucosal cells related to diclofenac sodium administration.
RN1 — DNA fragmentation (SUB-G0OG1, apoptosis) = 13.05 %.
Synthesis of DNA (S %) =4.33%. G2 + M (4c) = 13.93 %. CV =
5.33 %. Number of events — 20000
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The leading role in the gastrotoxicity of the subject NSAID
played the stimulation of apoptosis associated with the im-
balance of the mucosal regeneration process. This was evi-
denced by a significantly higher indicator of the number of
cell events in the interval GOG1 (2.43 times, p < 0.05) com-
pared with the rats from the intact group. At the same time, a
decrease in the percentage of GM cells in the phase of DNA
synthesis (S-phase) (1.8 times, p < 0.05) was registered with
a simultaneous increase of the number of cells containing
DNA = 4c¢ (phase G2 + M) by 1.3 times. In our opinion, such
a delay in the G2 + M phase may be associated with a certain
blockade of mitoses with underlying diclofenac sodium ad-
ministration. The proliferation delay was also evidenced by a
statistically significant decrease (2.3-fold, p < 0.05) in com-
parison with the intact group of animals, the average value
of cell proliferation block of GM cells in animals adminis-
tered diclofenac sodium. The “imbalance” between phases of
synthesis and mitosis delay (phases S and G2 + M) on the
background of diclofenac sodium administration revealed by
us may be the basis for the mechanism of gastrotoxic action
of this medicine, which is quite in agreement with findings of
other researchers [5,17]. Thus, the experiments on GM cul-
tures of rats and guinea pigs [7,10] have shown that NSAIDs
induce apoptosis by direct exposure to cells. In the study
[16], NSAID-induced cell death mechanisms (both necrosis
and apoptosis) were caused by nonselective and selective
COX-2 inhibitors, except for Rofecoxib. This property did
not decrease with the exogenous administration of prosta-
glandin E,, suggesting of COX-2-independent mechanisms of
cytotoxicity. The bolus administration of NSAIDs in rats also
provoked the development of apoptosis by TNF-a-mediated
mechanism [5]. Subsequently, the amplification of apoptosis
processes in GM related to NSAID administration was also
registered in humans [21]. DNA fragmentation, condensation
of nuclei and increase of caspase activity (caspase-3, -8 and
-9, etc.) [13] may be used as indicators of the apoptosis. The
sign of necrosis may be a release of such enzymes as lactate
dehydrogenase and acid phosphatase.

According to the results of our studies, it has been estab-
lished that NaHS monotherapy does not significantly influ-
ence the GM cell cycle of subject models. Thus, there were
no statistically significant differences in the number of cell
events in the GOG1 phase (p > 0.05), S phase (p>0.05), and
G2 + M (p > 0.05) compared with intact animals. It should
be noted that a slight increase in the number of events in the
range SUB-GOG1 was recorded in a group of rats receiving
NaHS compared to intact animals. However, this increase did
not reach statistically significant values (p > 0.05), therefore,
we considered it as a trend. These results do not fully coin-
cide with those described in the literature with regard to the
anti-apoptotic and pro-apoptotic properties of H,S, includ-
ing those in the context of GM [6,12]. However, it should
be noted that the ability of a donor of H,S — S-Propargyl-
Cysteine to stimulate the processes of apoptosis manifested
in the model of gastric cancer cell culture, and was accompa-
nied by an increase in the expression of anti-apoptotic genes
(p53 and Bax) in the tumor and its cells [12]. Instead, the
anti-apoptotic action of H,S has been documented by other
authors [6], which showed that preconditioning of the GM
cell culture with the H,S-NaHS donor prevented the apopto-
sis of the stomach cells caused by ischemia-reperfusion in a
dose-depending mode. Such an effect was also observed with
the endogenous hyperproduction of H,S. Its mechanisms of
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action consists in the ability to reduce c-Jun NH2-terminal ki-
nase (JNK)-mitogen-activated protein kinase (MAPK) phos-
phorylation and NF-«xB activation induced by the ischemia-
reperfusion. H,S also induced s-sulfhydrylation of Keapl,
further disassociation of Keap1/Nrf2, and activation of Nrf2.
H,S exhibited a protective effect through release of free oxy-
gen radicals, inhibition of p38 and JNK-dependent cell apop-
tosis, and the NF-kB-dependent inflammation process.

In our opinion, such an “apoptosis-neutral” position of H,S
under the experimental conditions may be explained by the fact
that NaHS was administered to rats without a simulated pathol-
ogy, at a dose being rather low (5 % of LD, ), and, therefore,
an increase in its level in the body did not reach the toxicity
threshold. In addition, the safety of H,S for stomach of animals
was grounded not only on lacking influence on the processes of
DNA fragmentation, but also on the stability of other parameters
of the cell cycle (Table, Fig. 3). It should be noted that the ef-
fects of H,S on processes of apoptosis in the stomach and other
organs described in the literature were usually manifested under
pathological conditions.
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Fig. 3. DNA histogram of a nuclear suspension of rat gastric
mucosal cells related to sodium hydrosulfide administration.
RNI1 — DNA fragmentation (SUB-GOGI, apoptosis)=6.07%.
Synthesis of DNA (S %) = 6.72%. G2+M (4c) = 9.92%.
CV=6.21%. Number of events — 20000

This hypothesis was confirmed when diclofenac sodium was
administered in combination with H,S (Fig. 4).
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Fig. 4. DNA histogram of a nuclear suspension of rat gas-
tric mucosal cells related to diclofenac sodium and NaHS ad-
ministration. RNI — DNA fragmentation (SUB-GOGI, apop-
tosis)=7.90 %. Synthesis of DNA (S %)=5.16 %. G2 + M
(4 ¢)=12.04 %. CV=6.77 %. Number of events — 20000

In this group of rats, the negative effect of the subject
NSAID on the GM cell cycle was statistically significantly
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(p<0.05) lower than in the group of control animals. The
sign of antiapoptotic action was a 1.68 times decrease in the
number of cell events in the SUB-GOGI phase, a 1.7 times
increase of the mean S-phase indicator, and almost by a
third greater number of cells in G2 + M phase. At the same
time, the indicator of proliferative block also increased by
2.5 times, compared to diclofenac monotherapy. The above
parameters by size almost approached those in animals of the
intact group (Table, Fig. 1, 4). That means that the increase
of H,S content showed a pronounced corrective effect on the
negative changes in the cell cycle and the DNA-graph indica-
tors of rats exposed to diclofenac sodium.

Thus, it has been found that diclofenac sodium, when ad-
ministered to rats, causes significant dystrophic-degenerative
changes in GM. One of the mechanisms underlying the gas-
trotoxic effect of diclofenac is stimulation of the apoptosis
process associated with an imbalance of regeneration process
in the mucous membrane. This was evidenced by statistically
significant growth of the number of cell events in the interval
G0G1, G2 + M with simultaneous decrease in the number of
cells in the phases S and BP.

Combined administration of diclofenac sodium and NaHS
neutralized the negative effect of the study NSAID on the GM
cell cycle. Summing up the above, we should stress upon the
ability of H,S to significantly increase the protective potential
of GM. This effect was realized by preventing the proapoptotic
and antiproliferative effects of diclofenac sodium. The results
obtained are in agreement with the literature suggesting of a
dose-dependent anti-apoptotic effect of H,S [6].

Conclusions.

1. The dominant position in the ulcerogenic action of diclof-
enac sodium belongs to apoptotic cell damage and significant
reduction in the proliferative activity of GM.

2. The influence of a donor hydrogen sulfide administration on
parameters of GM cycle in rats by DNA flow cytometry was
studied first ever.

3. It was established that sodium hydrosulfide monotherapy
at the conditional therapeutic did not affect the parameters of
DNA fragmentation in GM and other parameters of the cell
cycle.

4. Combined administration of NSAIDs and hydrogen sulfide
contributed to a decrease in the number of cells with fragmented
DNA and normalization of regenerative properties of the gastric
mucosa.
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SUMMARY

INFLUENCE OF H2S DONOR ON CHANGES IN THE
CELL CYCLE AND THE APOPTOSIS PROCESS IN-
DUCED BY DICLOFENAC IN THE RAT GASTRIC
MUCOSA

"Voloshchuk N., 'Taran 1., *Toziuk O., *Chereshniuk I.,
"Denysiuk O..

National Pirogov Memorial Medical University, Vinnytsya,
'Pharmacology Department, >Pharmacy Department, *Scientific
and Research Center, Ukraine

The purpose of this work was to study the effect of concomi-
tant administration of sodium hydrosulfide and diclofenac so-
dium on the parameters cell cycle of the gastric mucosa cells by
DNA flow cytometry.

The experiments were performed on 24 white rats of Wistar
straints. The parameters of the cell cycle of cells of the gastric
mucosa of rats were determined by the method of flow-through
DNA-cytometry. of mucosal cells of the stomach of rats was
determined by DNA flow cytometry.

It was established that NaHS monotherapy in the conditional
therapeutic dose of 1.5 mg/kg ip (1/20 LD, ) did not influence on
DNA fragmentation and the parameters of the gastric mucosal cell
cycle in the experimental rats. The sign of this was the lack of statis-
tically significant differences in the parameters studied in compari-
son with the intact group. The data obtained suggested of the safety
of H,S when used at the conditional therapeutic dose.

The combined administration of NaHS and diclofenac so-
dium neutralized the negative effects of a non-steroidal anti-
inflammatory agent on cell cycle indicators. An indication of
the anti-apoptotic effect of NaHS was statistically significant
reduction in number of cell events in the SUB-G0GI interval by
1.68 times. The growth of BP, phase S and G2 + M indicators
was also recorded. Therefore, the concomitant administration of
diclofenac sodium and donor hydrogen sulfide reduced the num-
ber of cells with fragmented DNA and normalized regenerative
properties of the mucous membrane of the stomach.

Keywords: hydrogen sulfide, diclofenac sodium, mucous
membrane of the stomach, cell cycle, apoptosis, DNA flow cy-
tometry.

PE3IOME

BJIMSHUE JOHOPA H,S HA HHAYIUPOBAHHBIE
JUKJIO®EHAKOM H3MEHEHUS KJIETOYHOI'O
HUKJA U NPOLECCOB AIIOIITO3A B CJIU3U-
CTOM OBOJIOYKE KEJYJIKA KPbIC

"Bosiomyk H.W., 'Tapan U.B., *To3wok E.1O.,
Yepemnwok U.JL., Tenuciok O.H.

BunHuykuti HayuOHAILHBIN MEOUYUHCKULL YHUBEPCUMEN UM.
H.U. ITupozosa, 'kagedpa papmaronozu, *ragedpa apmayuu;
*nayuno-uccredosamenvckuti yenmp, Yxpauna

Lenpro nccienBoaHus SBUIOCH ONpPEIENICHUE BIMSHUS Ha-
TpHs THIPOTEH Cymb(pHAa MPH OAHOBPEMEHHOM IPHMEHEHUHT
¢ IUKIO(EHAKOM HATpHUs Ha ITOKA3aTeNH KIETOYHOTO ITHKIA
B CIHM3HCTOH 00OIOYKe Kemynka meromom mportouHoit JTHK-
IIUTOMETPHUH.
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OnbITHl BBINOJIHEHBI HAa 24 Kpbicax-camuax JuHUM Bucrap.
Ioka3zarenyu KIETOYHOIO LKA KIETOK CIM3UCTOH 000J04-
KU JKeIyldKa KpbIC ompenessuii MeTtonoMm mnporounoi JIHK-
rToMeTpuu. [IpOTOYHBIN aHAIHM3 BHIIIOIHEH HA MHOTO(YHKIH-
OHAJIbHOM Hay4HO-HCCJIEJOBATEIbCKOM IIPOTOYHOM LIUTOMETpE
«Partec PAS» (Partec, 'epmanus).

YeranoBieHo, 4to MoHOoTepanuss NaHS B ycioBHoOTepamnes-
THueckor no3e 1,5 mr/kr B/6, coorBercTByromen 1/20 LD,
He BiusieT Ha ¢parmenranmio JITHK u moxasarenu kieTouHoro
IIMKJIa CIIM3UCTON 000JIOUKH JKeITyIKa MOIONBITHBIX KPbIC, IPH-
3HAKOM 4€ro SABUJIOCh OTCYTCTBUE JTOCTOBCPHBIX pa3m/mm?1 Hc-
CJIElyeMBIX IT0Ka3aTeel B CPaBHEHUH C HHTAKTHON TPYyIIION.

Kom6unuposannoe BBenenne NaHS u nuknodenaka Hatpus
HUBCJIMPYET HETATUBHOC BJIMAHUE ITOCJICIAHEIO Ha IOKa3aTelin
KJIETOYHOTO LuKia. [Ipu3HakoM aHTHANONTUYECKOro ACHCTBUA
NaHS sBunocs nocrosepHoe ymenblienue - B 1,68 pasa koiu-
YyecTBa KJIETOUHBIX coObiTHil B (aze SUB-GOGI1. 3adukcupo-
BaHO yBeaudeHue nokasareneil BP, dassr S u G2 + M. Takum
o0pa3oM, MpuMeHeHue TUKIo(peHaKa HaTpHsl B COUSTAaHUH C Ha-
TpUsl THAPOTEH BOJOPOIOM CYIb(GHIa YMEHBIIAET KOJINYECTBO
KJIeTok ¢ ¢pparmentuposannoii JIHK u Hopmanusyer perenepa-
TUBHbIE CBOWCTBA CIM3UCTON 000JIOUKH HKeTy/IKa.
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T'UCTOJIOTMYECKHI 1 UMMYHOT'MCTOXUMHWYECKHM ITPO®UTb MUOKAPIIA
IIPU AJIKOT'OJIbHOM HHTOKCUKAIIUU B SKCIIEPUMEHTE

KBauanse T.U., Aredyanze M.A., Huxo6an3ze E.I"., Harapeau 3.I.

Tounucckuii eocyoapcmeennwiti yhugepcumem um. M. A. [ocasaxuweunu, Hnemumym mopgponocuu um. A. Hamuweunu, I py3us

AnKoTONbHAS MHTOKCUKAIIUS OpPraHM3Ma Mo cel IeHb 0CTaeTcst
AKTyaJIbHOI MPAKTUYECKOI MEINKO-COLHANBHON Mpo0iIeMoii 1 ya-
CTO SIBJISIETCS] IPHYNHON CMEPTHOCTU ¥ MHBAJIMAHOCTH TPYAOCIIO-
COOHOTO HaceNeHUs Pa3HbIX COLMAIBHBIX Tpymni. ComacHo AaH-
HeIM BcemupHoii opranusaimu 3apasooxpanenus (BO3, 2016),
B MHUpE JIKOTOM3MOM cTpanaer Oornee 200 MUIUTMOHOB YENOBEK.
XpoHnUeckoe ynoTpedIeHIe ajaKoroisi HEM3MEHHO COMPOBOXKIAETCS
TIOPaYKEHNEM MHUOKap/Ia C Pa3BUTHEM aJTKOTOMBHON Kap/IMOMUOIATHH
(AKMII) u cepaedHolf HENOCTATOYHOCTH, MPUBOIS K BO3HHKHOBE-
HHIO OpTraHHOW U CUCTeMHOM maronoruu [3,8,10,14,15,16].

AJxoronpHast kapauomuonatus ¢ 1996 rona Beigenena Bee-
MUPHOM OpraHM3alued 370aBOOXPAaHEHHs B OTAEIBbHYIO HO-
3onoruueckyto enunniy (MKbB - 142.6) u paccmarpuBaercst B
paszeine «cnenupuIecKue uaTaoHHbIe KapANOMHOIIATHIY,
B OCHOBE KOTOPO JIEXKAT aJIKOTONb-3aBUCHMOE HEKOPOHAPOTEH-
HOE, HEBOCTIAIUTENIbHOE U MOHOITHOIOTHYECKOE MOBPEXKICHHS
cepAla, Ipu KOTOPBIX TPaJUIHOHHAs JEKapCTBEHHAs TepartHs
(opraHn4ecknue HUTPATHI, B-OIOKaTOPbI, AaHTATOHUCTHI KaJIbLuU,
narubutopsr AIID) HenocTatouno 3pdhexTuBHa.

Mo nanHbIM JTUTepatypsl [17], onucaHHbIe U HASHTUPUIHPO-
BaHHbIe Mopdonornueckue m3menennss AKMIT necreruduyHsl,
CIIe/IOBATENbHO, HE TO3BOJSIIOT OOBSCHUTD MATOTeHe3 Mopaxe-
HUsI MHOKap/ia TPH XpOHUYECKOM ajkoroian3mMe. Bo3moxHocTH
KIIMHUKY B 3TOM HAINpaBICHUH OTPaHUYEHbI UL HAOMIOEHH-
SMH ayTOTICHMHHOTO MaTepuana. B cBs3u ¢ 3TiM, ocoboe 3Haue-
HHE MPUOOPETAIOT SKCIIEPUMEHTANbHbBIE HCCIIEOBAHUS B MIaHE
HEOOXOIMMOCTH Pa3pabOTKU aJeKBaTHBIX MOJETEH M METOIOB
uccnenosanus [2,4,5]. IlpumeHeHHe COBPEMEHHBIX TEXHOIO-
i MOP(HOTOTHUECKUX HCCIEIO0BAHUNA, B YaCTHOCTH METOIa
nmmyHorucroxumun (UI'X) pacmmpuino BO3MOXKHOCTH perie-
HHUsl TMaTHOCTHYECKUX 3amad [6,12,13]. Cuurtaem, 4TO TOJIBKO
TaKo} MoaXo/ 00ecIeynBaeT JOCTOBEPHYIO BU3yalIH3allHIO Pa3-
JUYHBIX KIETOUHBIX PELENTOpOB, (GEepMEHTOB, HUMMYHOIIO00Y-
JTMHOB, KOMIIOHEHTOB ITUTOCKEINETa (COKPATUTENbHBIE U TIPOMeE-
KyTOUHBIE (DHIaMEHTHI). Bce 3TH 1aHHBIE TTO3BOJISIOT U3YYUTh
CEKPETOPHBIE, 3KCCYAAaTUBHBIE U PEMapaTHBHBIE MPOIECCH Ha
MOJIEKYIISIPHOM YPOBHE, YTO CYIIECTBEHHO Ba’KHO, TaK KaK B
OONBIIMHCTBE CITy4aeB OTPABICHUUI MMEHHO MOJEKYISPHBIN
YPOBEHB SIBIISIETCS MAaTOXMMHUUECKONH MUILIEHBIO JEHCTBUSA sa,
B TOM 4Hcie u dtanona [9,10,17].

Llenplo MccnenoBaHus SIBUIOCH ONpPEAENeHHe MEePBUYHBIX
CTPYKTYPHBIX M, KOHBIOTHPOBAHHBIX C HUMH, MOJEKYISIPHBIX
HN3MEHEHU MHOKap/ia, CTPOMBI M COCYIOB CEplia MPH SKCTIEPH-
MEHTAJIbHOM aJIKOTOJIbHOM HHTOKCUKAIUH.

Marepuai U MeToAbl. DKCIIEPUMEHTHI IPOBOAMIM Ha Oec-
MOPOAHBIX OENBIX KphICaX- caMmIiax ¢ HadalbHOW Maccod Tena
180- 200 . COOTBETCTBEHHO KOHKPETHBIM 3a/1a4yaM, TIPOBOMIIH
2 cepuM 3KCTIEPUMEHTOB: | ceps - ocTpast alnKoronbHas HHTOK-

© GMN

CUKanus — XUBOTHBIM (n=10) OIHOKPAaTHO BHYTPUOPIOIINHHO
BBOJMIIM 35% pacTBOp 3TaHONA U3 pacyera 7 I/KI B CYTKH,
TaK Kak 3Ta J103a, sIBIAETCS aJeKBATHOW U MOJAETHPOBAHUS
AJIKOTOJTbHOM BHCIIEPONATONOTHH y KPBIC, YTO OOYCIOBIHBAET
JOCTATOYHO OBICTPOE PA3BUTHE TUMMYHBIX AJISI alNKOTOMs Mopa-
JKEHHI BHYTPEHHUX OPraHOB, OJHAKO HE COMPOBOXKIAETCS Mac-
COBOM IMOEBI0 JKUBOTHBIX 1 KBaJuuuupyercs kak DL 50 [2].

II cepust - MoznenMpoBaHUE XPOHUUECKOW alKOTOJIBHON WH-
TOKCHKAIIMU: )KUBOTHBIX (n=10) momemnianu B OTACNIbHBIC KJIET-
K1, OCHAIIICHHBIE TPYOOUKOH-TOMIKOH 00beMoM 50 MIT; KHUBOT-
HBIE TOTPEOIAIN exeHeBHO 35% pacTBopa 3TaHOJA C CaXapoM
(150.0 r caxapa na 1000 M criupTa) B TeYEHUE MecsAIa BMECTO
BOZIBI, MapaienbHo (PUKCHPOBANM CYTOUYHOE KONHUYECTBO T10-
Tpebnenus ankorond [1]. B III ceputo Bonutn »uBOTHBIE Oe3 Ka-
KHX-TH00 BO3IEHCTBUH - YCIOBHAs «<HOpMay, (n=5). JKUBOTHBIE
COZiep’KalicCh B CTaHAAPTHBIX YCIOBHAX BHMBapHs Ha TIOIHO-
LIEHHOM pauuoHe. B I rpymme skcnepumenTta marepuain 3adu-
panu ciycTs 3 yaca nocne nHbekuuu, Bo 11 rpynme — cmycts 30
CYTOK C Hadana omneiTa. Bce GonesHeHHbIE MpoLeayphl H 3BTa-
Ha3MI0 JKUBOTHBIX TPOBOIMIN C COOMIONEHUEM PEKOMEHAIIA
«European Convention for the Protection of Vertebrate Animals
used for Experimental and other Scientific Purposes» (European
Treaty Series NeNel23,170 1986,2009), a Taxke MPOTOKOIOB
KOMHUCCHH IO 3THKE TpH TOMIMCCKOM TOCyIapCTBEHHOM YHH-
Bepcutere uM M. A. JKaBaxUIIBUIH.

JIns THCTOIOTMYECKOTO M MMMYHOTHCTOXMMHYECKOTO HC-
CIIE/IOBaHUSI MCCEKAIM KyCOYKM MHOKap[a U3 CTEHKU JIEBOTO
U MPABOTO JKETyHAOYKOB, HCTIONB30BANIN KaK IOMEPEUHBIE, TaK
U TIPOOJIbHBIE CPE3BI C COXPAHEHUEM KIIAMIAHHOTO ammapara U
COCOYKOBBIX MBIIIILL, MaTepuan ¢uxcuposamu B 10% pactBope
HEHTpabHOTrO (hopMalMHa, 3AKIIOYAIH B MapaGuH U OKpallu-
BaJIM FeMaTOKCHIIMHOM U 303uHOM (H&E).

[NapaduHOBBIE CpE3bI TOMIIMHONW 5 MKM. JUII HIMMYHOTHCTO-
XMMHUYECKUX HCCIIEOBAaHUHM HUCIIONb30BANIN TI0 CIEIYIOMIUM
anturenam: - Vimentin V9 («Leica», Catalog No: PA0640)
U 3KeTpauemtoispHoro marpukca, CD31 1A10 («Leicay,
Catalog No: PA0250) u CD34 QBEnd/10 («Leica», Catalog
No: PA0212) - mapkepbl 3HIOTEIMATIbHBIX KiIeTOK. CTerneHb
MOBPEXACHNUS KIETOYHBIX SAJEep OIEHUBAIH AaKTHBHOCTBHIO
SKCTIpeccHu TpearnonTo3Horo mnportenHa p53 DO-7 («Leicay,
Catalog No: PA0057). ConepkaHue U aKTHBHOCTH KOJITareHa
IV tuna B 6a3anpHOM MeMOpaHe - 1o cTeneHn okpacku «Direct
Red 80» («Sigmay, Aldrich, USA). OueHky HHTEHCHBHOCTH
skcnpeccun CD31, CD34 u Vimentin - mpoU3BOIMIN C UCIIONb-
30BaHHEM KOMIIBIOTEpHOH mporpammbl Immuno Membrane
version 1.0 1 [11,18]: cmabas okpacka 1+, cpennss okpacka 2+,
CHIIBHSISI OKpacka 3+ CTENeHb; SKCIPEecCHio P53 ompenessiiu
o mporpamme Immuno Ratio, mpocuntsiBanu 10 okpamieHHBIX
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HoJIel 3peHus 11 Kaxk0ro Mapkepa. CTaTMCTHYECKUH aHaIu3
HPOBOJMIN C HCIOJIb30BAHHEM MAKeTa CTATUCTHYECKHX IPO-
rpamm Microsoft Office Excel 2007, pasziauuumsi pe3ynbraroB
CUNTAJIU JOCTOBEPHBIMU ITpU 3HaueHuu p<0,05.

Pe3syabTarsl u ux odcy:kaeHue. IIpu ocTpoil ankoroisHOH
MHTOKCHKALMsL HA THCTOJIOTMYECKUX CPEe3aX, OKPAILICHHBIX Ie-
MATOKCHJIIMH M Y03MHOM, OTMEYallach TUIIEPEMHs CTPYKTYp
TpU- U OMKYCHHAQJIbHBIX, a TAKXKE AOPTAJIbHBIX KJIANAHOB C
oTueTIMBOi nedopmarueid BBUay oreka (puc. 1), KOJIMYECTBO
PACIIMPEHHBIX KAIWLIAPOB B 00CHX KEIYI0UKaX BH3yallbHO, B
CPaBHEHHMH C HOPMOH yBEIIMYEHO, CyOdHI0KapIHAJILHO TIPUCYT-
CTBOBAJI OTEK MUOKapJa C Je30praHu3anueil u 303uHodumei
cTpomsbl (puc. 2). Okpackol TeMaTOKCHIMHOM U DO3MHOM BbI-
SBJISUIOCH HE TONBKO U(Qy3HOE 3aKpallMBaHUE HM3YYCHHBIX
KJIaIlaHOB, HO U YeTKas (oKaJIbHAsi TOMOT€HU3ALMs MHOKap/a,
0COOEHHO B MECTax KJIANaHHO-MHOKapJHAIbHOTO CPAILCHUs

(puc. 3).

Puc. 1. Ocmpas unmokcuxayust smanonrom. Omex u degpopma-
yus aopmanvrozo kranana kpeicel, H&E, X160

Puc.2. Ocmpasi unmokcuxayust smanonom. Jlegwlii icenyoo-
uex kpucel. Omex mMuokapoa, 0e3opeanu3ayus u 03uUHOPUIUS
cmpombl, H&E, X160

Puc. 3. Ocmpas unmoxcukayusi Imanoiom, omex u Habyxauue
CKeNlemHbIX CMPYKNYp MUMpansHo2o kianana kpvicol, H&E, X160
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Puc. 4. Ocmpas unmoxcuxayus SMaHonom, MUOKapo 1e8020 Hcely-
douka Kpuicsl, Oughghysno-goranvras sxcnpeccus CD34. Hmmyno-
nepoxcuoasHas peakyusi (ommeuenwl 10Kycol sxcnpeccuu *), X160

Puc.5. Ocmpas ummoxcuxayus SmanoioM, MUOKAPO JLe8020
2HCENYOOUKA KPLLCHL, IKCAPECCUsl  GUMEHMUHA 6 CIMPOMATbHBIX
CMPYKMypax 6 npeoeiax yCioeHol «Hopmuly. IMmyHonepokcu-
oasnas peaxyus, *, X160

B m1y0OKHX CJIOSIX MBIIIEUHBIX BOJIOKOH U3 JIEBOTO JKEITy/104-
Ka BbIABIsUIAch AU(dy3HO-poKagbHas (OHOBAs, HEOIHOPOI-
Hasl 110 pacnpenaeneHuto, sxcrpeccust CD 34 ot cnaboit (1+) 1o
cpenHe-ueTkoi (2+) (puc. 4). AxruBaocts CD31 B ocHOBHOM
paBHOMEpHO CIabo(OHOBAs, €UMHUYHBIE MEJIKHE O4Yaru Ipo-
JyKTa peaKkLiy UMEIOT c1abo-yMepeHHYI0 okpacky (1+).

AKTHBHOCTH Oejka p53 - OJHOTO W3 KPHUTEPHEB OLICHKU
aromnTo3a, B OCTPOM OIBITE HE OIpe/eNslack. DKCIPECcCHs BHU-
MEHTHHA, 110 OKPACKE M PACTIOIOKEHHIO TIPOAYKTa PEaKLiHu, He
OTIIMYAIach OT KHOPMBI» (puc 5).



GEORGIAN MEDICAL NEWS
No 9 (282) 2018

Bo II cepum skcnepumeHTa (XpOHUUYECKash MHTOKCHKALIUS
9TAHOJIOM) KOJMYECTBO INOTPEOIAEMOro ajIKOrojis pPEerucTpu-
poBajioch MO 00BbEMY KUJIKOCTH B COCKe HOMIKE. B TeueHue
MIepBOH HEJENU CYyTOUYHOE NOTpedlIeHHe ITaHoIa cocTaBuiIo 5,0
- 8,0 MJ1, IpH 3TOM, NEPBBIE 5 CYTOK )KUBOTHBIE NOTpeOsn 2,0
- 3,0 mi1. CyTouHOe roTpebiieHne 3TaHojIa BO3pacTao CIycTs 8
— 10 cyTok ¢ Hayasia onbITa U focturano 15.0 -20.0 mi1 B KoHLIE
skcriepuMenta (30 cyTok).

Tlpn XpoHMYECKOH HMHTOKCHKALMM 3TaHOJIOM KJIAIIAHHBIC
CTPYKTYPBI OTEUHbI; HHTCHCHBHOE Ha0yXaHHE C pacCIeINICHHEM
BOJIOKOH KOJIJIaTCHA MMET MECTO B MUTPAJIbHOM Kilanase. M3me-
HEeHHs: MHOGHUOPHILT 3aKIIIOYAIOTCSI B TOMOTCHHU3ALMH U IOTEpe
TIONEPEYHOI HCUEPUEHHOCTH, 0COOCHHO, B BOJIOKHAX MHOKap/ia
neBoro xenygaouka. Cienyer OTMETUT BaKyOJIM3aLHI0 MHOLH-
TOB, OKPY>KEHHBIX PACILIMPEHHBIMH TTOJTHOKPOBHBIMH COCYJaMH,
HEKPO3 KJIETOK ¢ (MOPUHO3HBIM IKCCYNATOM, HEKPOTHYECKHUH
BackyiuT (puc. 6).

Puc. 6. Xponuueckas unmoxcuxayus 5manoiom, MUokapo je-
6020 JHCENYOOUKA KPbICHI, 20MOEHU3AYUS U NOMEPS. NONEPEUHOl
UCHepUeHHOCU 8 MUODUOPUNIAX, BAKYOIUZAYUS CAPKONTAZMYL,
H&E, X160

VIMMYHOrHCTOXMMHYECKHE U3MEHEHHUS B MUKPOLIUPKYIALMI
MHOKapaa peructpuposaiauck skcrnpeccueit CD31 u CD34:
OJIeIHOCHHSAS TOYEUHAs! OKpacka Bceria Oblila JOKalu30BaHa B
COOTBETCTBYIOLIMX CYOIHIOKapIHaIbHBIX JIOKycaX. B mecrax
HOPMaJIHOH CTPYKTYpBI 3KCIpeccust Oblia yMEpPEHHO WHTCH-
CHBHOH. AKTMBHOCTb SH/IOTEIHOLUTOB de NOVO BBIABISIACH B
CyO3IHMKapIaIbHBIX Y4acTKaX B BHJE YMEPEHHOH dKCIpeccuu
CD34 (2+). CrnemyeT OTMETHUTB, BBICOKYIO YaCTOTY IKCHPECCUH
CD34 (3+) B cTeHKaX KPYITHBIX COCY/IOB U B IIEPHBACKYJISIPHBIX
npoctpaHcTBax. Peakuns Ha CD34 ykaspiBaeT Ha pa3zpacTaHue
Ooraroii cocyraMy MOJIOJOH COSNMHUTENIBHONM TKaHu (puc.7).
CrenoBarenbHo, MOTpediieHne 3TaHona B TedeHue 30 CyTOk
MIPUBOJUT HE TOJIBKO K HEKPO3y MUOLIMTOB CTPOMBI, HO M K KOJI-
nareHn3anun u Gpubposy. Peakuust, acconuuposannas ¢ «Direct
Red 80», nmena mecto B cybcapkoiIeMMalbHOH 30HE, MECTaMK
BOKpYT' CABJICHHBIX, HICTOHUYCHHBIX U HEKPOTHYECKU U3MEHEH-
HBIX MBILICYHBIX BOJOKOH PErHMCTPUPOBAINCH MEIKHE OYard
¢ubposa (puc.8).

AHaJIOTNYHYIO JMHAMUKY [TOBPEK/ICHHS HAOI0aI B OTHO-
IICHUM BUMEHTHHA C NPEIEIbHO YETKOI BU3yanu3aluei npo-
JIYKTa PEaKl[Mi B MaTPUKCE, B OKOJIOKJIAIAHHON 30HE ¥ BOKPYT
KpynHbIX cocynoB (3+) (puc. 9).

Ha ki1eTo4HOM ypoBHE B 00CHX HKEJIYH0YKaX ONpPEAesIn
JIOKYChl MHOKap[ia, COOTBETCTBYIOIINE YMEPEHHOBBIPAKECH-
HoOIi kcipeccuu 6emnka pS3 (2+). (puc. 10). Uccnenoanuem
10 oxpalieHsIX mosief 3peHns MHOKapia, B cpeanem - 13%
IIPOCYMTAHHBIX SJICp BBIABICHA IO3UTHBHAS peakUMs Ha
p53.0.

© GMN

Puc. 7. Xponuveckas unmoxcuxkayuss Smanonom, IKCnpeccus
CD34 6 cyOInUKapOUaIbHbIX YHACMKAX MUOKAPOQ 1€8020 Jice-
Jyoouxa Kpwicsl. Immynoneporcudasnas peakyus, * , X160

Puc. 8. Xponuueckas unmoxcuxayusi 5maHoniom, MUOKapo
J1€8020 JICENYOOUKA KPBICHL, NPOCMAMPUBAIOMCS KPOGe-
HOCHblE KANULIAPLL C 4emKOU GU3Yanu3ayueli Koulaeend
1V muna. Oxpacka «Direct Red 80», X180

Puc. 9. Xponuueckass unmoxcukayuus 5manoiom, Muokapo
JIe6020 JICeNYOOUKA KPbICHL. DKCPeccus GUMEHMUHA &
suoe ouphy3no-ghonosoil OKpACKU MbIULEUHBIX BOJIOKOH.
Hmmynonepokcudasnas peaxyus, *, X160
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ImmunoRatio
Sample ID: p53_(1)
Date: 30.7.2018 12:06
DAB/ nuclear area: 13.1%
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Puc. 10. Xponuueckas unmoxcuxayus 3manonom. IKc-
npeccust p53 6 yacmu KapoOUOMUOYUINAX 18020 JiCey-
00UKa Kpblcbl 6 6Ude 04a208020 NPOKPAUUBANUs 0ep.
Donosasi 0okpacka s0ep 2eMamoKCUIUHOM 6 UHIMAK-
mHwix 30Hax. Ummynonepoxcudasuas peaxyusi, *, X160

3akaouenne. Takum o0pa3oMm, HcCieOBaHHE MHOKapia
MIPABOTO U JIEBOTO JKEIYJAO0YKOB KPBIC NMPU Pa3HBIX PEXUMax
MOTPeOICHNUsI ATaHOIA BBISIBUIIO O0IIMEe U3MEHEHHs KaK CO CTO-
POHBI KapANOMHOLIUTOB, TaK M 3JIEMEHTOB BHEKJIETOUYHOTO Ma-
TpHKca — 0a3aabHONW MEeMOpaHbI, COSANHUTEIBHON TKaHHU U CO-
cyaoB. PaccTpoiiCTBO MUKPOLMPKYISILMK, CITyCTsI 3 yaca rmocie
BHYTPUOPIOIINHHON HHBEKIMH ATaHOJIA IPHBOAUT K OCTPOH
TMIIOKCHU MUOKap/a, H BaKyOJIM3allUU CapKOIIIa3Mbl.

Ipu xponmueckoit (30 CyTOK) MHTOKCHKALMHM AITAHOIOM
HapYIICHUs] MUKPOLHMPKYJISLUN YCYTyOJIsIOTCS, OTHAKO BEy-
Iiee 3Ha4YeHHe MPUOOpETaeT MOBPEKACHHE COKPATUTEIHEHOTO
armapara B BHUJIE CIEKTpa M3MEHEHHWI: HOTepsl IONepeyHOM
HCYEePUYCHHOCTH, BAaKyOJHM3alMsl CAapKOIUIA3Mbl, MMOJIH3A, YTO
HECOMHEHHO TOBOPHUT B MOJIB3Y KApANOTOKCHYECKOTO MEXaHH3-
Ma nopaxeHusi. OTHOBPEMEHHO, B CTCHKE MEJIKUX apTepuil
MeXK1y MUODUOPUILIAMH MOSIBISIFOTCS CTPYKTYPBI, HACHTUYHbIC
koyutaredy IV Tuma, 4To, BO3MOXKHO, CBHIETENILCTBYET O Ha-
CTHYHOM pacCIIeIICHUH KOJUIAreHOIPOAYLUPYIOMUX OSJTKOB M
IINKOKOHBIOTMPOBAHHBIX CBSI3€il MEMOPaHHBIX JIEKTHHOB, C BbI-
XOJIOM BO BHEKJIETOUHOE MPOCTPaHCTBO [7]. Mapkep coenuHu-
TEJIbHOTKAHHBIX CTPYKTYP - BUMEHTHH, IIPOAyLHUpYyeTcs: B (u-
Opobnactax, Makpodarax, SHIOTEIHATBHBIX KJIETKAX U KIETKAaX
INIaIKOil MycKyaaTypsl. V3BecTHO, 4TO BUMEHTHH creruduye-
CKH CBSI3BIBAeT KIETKH (HOPOOIACTHOTO psijia, OTBETCTBEHHbIC
3a TPOIYKIHIO THPOKOJUIAreHOBHIX OeikoB. B momHOM cooT-
BETCTBHHU C 9TUM OOHAPYKMUBAJIHCH JIOKYCHI TIOBBIIICHHOH 3KC-
npeccuu koyutareHa IV tuna B cocynax Muokapia. B nuHTaktHOH
Cep/ICYHOM MBIIIIE BUMEHTHH-TIO3UTHUBHBIC YYacTKH pacrpe-
JIETSIFOTCS CPei KapIMOMHUOILIMTOB, 00pa3ysi TOHKYIO CTPOMY,
KOJIMYECTBO KOTOPOW HapacTaeT € MpOrpeccHed CepiedHOM
HepocrarouHoctu [17]. TloBblieHne HKCHPECCUU BUMEHTHHA
B HallleM 9KCIIEPHMEHTE yKa3bIBaeT Ha 3allyCK AMHAMHYECKHX
MEXaHH3MOB [OPAXXSHUS] MUOKAP/Ia, peaM3yeMbIX 110 THITY Ova-
TOBOTO Kap/MOCKJIepO3a.

JlaHHBIE 1O MMMYHOTHCTOXMMHUH D53 yKa3bplBalOT Ha TO,
YTO B HAIIMX YCJIOBHUSX IKCHEPHMEHTa, TOMEOCTa3 CepeuHO-
MBIIIEYHOW TKAHH M3MEHEH, XOTs TOJHOIEHHON MH(pOpMAaIH
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0 ponu pS53 B MOmAEPKAHUH (PHU3HOJOTHYCCKOTO PABHOBECHSI
B MMOKapJie B Hacrosiiee Bpems Het [6,13]. Bo3moxkHoi mpu-
YUHOW 3KCIpeccuu pS3 mpu XpPOHUYECKOH MHTOKCHKALUMM 3Ta-
HOJIOM MOXKHO cunTaTh HapyuieHue Cre-loxP- onocpenoBanHoii
PEryNAIMM  KapAHaJIbHBIX TPAaHCKPUIITOM, JE30praHU3aluio
APXUTCKTOHUKH, BbI3BaHHOﬁ 6I/IOJ'[OFI/I‘{eCKl/IM H MeTa6OHMTH—
yeckuM crpeccoM [13]. Muunmanuen kapauockiieposa Takxe
MOKHO CUHTATh MposiBiicHNE 3G HeKToB p53, Kak dhaktopa, hop-
MUPYIOLIETO KpPITI/I‘leCKy}O TO‘[Ky Hapymel-lm{ BHYTpUMHOKap-
JIMAJIbHOM PeryIsaiuH.
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SUMMARY

HISTOLOGICAL AND IMMUNOHISTOCHEMICAL
PROFILE OF THE MYOCARDIUM DURING ALCOHOL
INTOXICATION IN THE EXPERIMENT

Kvachadze T., Dgebuadze M., Nikobadze E., Tsagareli Z.

L. Javakhishvili Thilisi State University, Al. Natishvili Institute
of Morphology, Thilisi, Georgia

The purpose of this study was to identify early structural
and conjugated with them molecular changes in the myocar-
dium, stroma and blood vessels under experimental alcohol in-
toxication, with histological and immunohistological methods.
The experiments were carried out on white male rats with initial
body weight 180-200gg. Accordingly, specific tasks were car-
ried out 2 series of experiments: I series - acute alcohol intoxica-
tion, II series - chronic alcohol intoxication.

The study of the both myocardium ventricles at different re-
gimes of ethanol consumption revealed changes in cardiomy-
ocytes and extracellular matrix - basal membrane, connective
tissue and vessels. Microcirculation disorder, after 3 hours of
ethanol intraperitoneal injection leads to acute myocardial hy-
poxia, and sarcoplasm vacuolization. Under chronic (30 days)
ethanol intoxication, microcirculatory disturbances are aggra-
vate, however, it becomes important the damage of the contrac-
tile apparatus in the form of a spectrum of changes: the my-
olysis, the vacuolization of the sarcoplasm. At the same time,
in the wall of small arteries and between myofibrils structures
identical to type IV collagen appear. The increase of Vimentin
expression, in our experiment, indicates the starting of myocar-
dial damage dynamic mechanisms, realized by the type of focal
cardiosclerosis.

Data on immunohistochemistry of pS3 revealed that under our
experimental conditions, the homeostasis of the cardiovascular tis-
sue has changed. The initiation of cardiosclerosis can also be con-
sidered as the manifestation of p53 effects, as a factor forming a
critical point of intramyocardial regulation disturbance.

Keywords: Alcohol intoxication, myocardium, immunohis-
tochemistry, angiogenesis, vimentin, p53.
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TUCTOJOrMYECKHA U UMMYHOTUCTOXUMUYE-
CKHM ITPO®UIb MUOKAPIA MTPA AJTKOTOJIbHOM
HNHTOKCHUKAIIMU B DKCIIEPUMEHTE

Ksauanze T.U., [Iredyanze M.A., Huxobanse E.I’.,
Harapesm 3.I.

Tounucckuii cocyoapcmeennviii ynusepcumem um. M. Jocasa-
xuweunu,; Uncmumym mopghonoeuu um. A. Hamuweunu, Tou-
aucu, Ipyzus

[enbro HACTOSIETO UCCIICOBAHMS SIBUJIOCH BBISIBJICHUE TIEP-
BUYHBIX CTPYKTYPHBIX M KOHBIOTUPOBAHHBIX C HUMH MOJIEKY-
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JIIPHBIX U3MEHEHUI MHOKapia, CTPOMBI M COCYJOB CepALa pu
SKCIIEPUMEHTAJIbHON aJIKOTOJIbHON MHTOKCHKAIMM, TUCTOJIOIU-
YECKMMH U HUMMYHOTHCTOJOIMYECKMMH METOaMHU. DKCIIEpHU-
MEHTBHI TIPOBOJMIIM Ha OECIIOPOHBIX OENBIX KphICax- camiiax ¢
HavajbHOU Maccoit Tena 180-200 rr. COOTBETCTBEHHO KOHKPET-
HBIM 3a/lauaM NPOBOJWJIM 2 CEpUH 3KCIepuMeHToB: | cepus -
ocTpasl aJIKorojibHas MHTOKcuKauus, Il cepum - xpoHuueckas
AJIKOTOJIbHAsI ”HTOKCUKALIMS.

HccnenoBanne MHOKapaa 00EHX HKEJYIOYKOB IIPU PasHBIX
pexuMax MoTpeONIeHUs] ITaHOJA BBISBUIO OOIINE W3MEHEHHUS
KaK CO CTOPOHBI KapJHOMUOLIUTOB, TaK U 3JIEMEHTOB BHEKJIC-
TOYHOIO Marpukca — 0a3zanbHOW MeMOpaHbI, COCANHUTEIBbHON
TKaHU U cocynoB. PaccTpoiicTBO MUKPOLMPKYJISLUY, CIyCTs 3
Yaca HoCJie BHYTPHOPIOIIMHHON HHBEKIMH dTaHOJA [IPUBOIUT
K OCTPOM 'MIIOKCUM MHOKap/a, U BaKyOIH3allMK CapKOILIA3MBbl.

IIpu xponundeckoit (30 cyTOK) MHTOKCHUKALIMU 3TAHOJIOM Hapy-
IIEHHST MUKPOLIMPKY/ILUK YCYTYOIISIFOTCS, OJJHAKO BeIyllee 3Ha-
YeHHe MPUOOpEeTaeT MOBPEXKICHUE COKPATUTENILHOTO anmapara B
BHJIE CHEKTpa M3MEHEHHI: MUOJIN3, BAaKYOJIH3aLMs CApKOILIa3MBbl.
OJHOBPEMEHHO, B CTEHKE MEJIKHX apTepHU U MEKy MHOGHOPHUII-
JIaMH TOSIBIIIFOTCS CTPYKTYPBI, HICHTUYHbIE Kojulareny IV Tuma.
IoBblIIEeHHE KCIIPECCHH BUMEHTHHA B HAIIIEM SKCIIEPUMEHTE YKa-
3bIBAaeT Ha 3allyCK JUHAMMYECKHX MEXaHU3MOB IOPAXKCHUSI MUO-
Kap/a, pean3yeMbIX 110 TUITy 04aroBOro KapJuOCKIepo3a.

JlaHHbIE IO IMMYHOTHCTOXHUMHUHM P53 yKa3bIBaIOT Ha TO, UTO
B HAIMX YCJIOBHMSX 3KCIEPUMEHTa TOMEOCTa3 CEplIeUHOMBI-
IICYHOH TKaHU W3MeHeH. MHuImanue kapJuockiieposa Takke
MOXKHO CUHTAaTh MposiBiIcHUE 3P dekToB p53, Kak pakropa, hop-
MHPYIOIIEro KPUTHYECKYI0 TOUKY HapyLICHUs BHYTPUMHOKAp-
JIMaJIbHOM Perysiuy.
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EFFECT OF ESTROGENS ON THE FLUORESCENCE INTENSITY
OF CATECHOLAMINES IN THE LIMBIC-HYPOTHALAMIC STRUCTURES OF THE BRAIN

Timofiychuk I., Savchuk T., Shvets V., Slobodian K., Slobodian O.

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

In scientific works of recent years, there is much evidence
that sex hormones are actively involved in the processes of
neurogenesis, synaptogenesis. The high incidence of Al-
zheimer’s disease in women during menopause pushes sci-
entists into thinking about the influence of sex hormones
on the development of neurodegenerative diseases. Studies,
which goal is to analyze the effect of sex hormones on the
functions and morphology of various parts of the brain, are
particularly relevant. Alzheimer’s disease (AD) is the cause
of significant cytoarchitectonic changes in brain structures
that are responsible for cognitive functions. The frontal lobes
that are responsible for decision-making, personality, move-
ment, speech are also affected; parietal lobe, which controls
speech, tactile sensations, spatial and temperature sensations,
and tonsils, which are responsible for emotional control. In
AD, amyloid plaques and neurofibrillary tangles accumulate
in all these structures. One of the mechanisms of neuropro-
tective action of estrogens is a decrease in the accumulation
of amyloid. The age-related decrease in the concentration of
sex hormones is the cause of various neuroendocrine changes
and is accompanied by a decrease in brain volumes, neuron
sizes, dendrites, apoptosis, neurodegenerative processes,
manifested by a change in behavioral responses [12].

Electron microscopy data indicate the presence of mem-
brane estrogen receptors (ER) in the prefrontal cortex, the
dorsal striatum, the accumbens core, the hippocampus, the
cerebellum, the blue spot, the medulla oblongata, in the su-
ture nuclei, which confirms the role of sex hormones in learn-
ing and memory processes [14]. There is an evidence that es-
trogens affect cognitive function by changing transmission in
neurotransmitter systems. The location of estrogen receptors
at the sites of synthesis of neurotransmitters is of great clini-
cal importance, since estrogens modulate fast effects, chang-
ing the electrical excitability of neurons, the functioning of
synapses. In the basis of neurochemical mechanisms of the
development of cognitive disorders, in addition to the hor-
monal component, the leading role belongs to noradrenergic
and serotoninergic neurotransmission in the structures of the
brain [12]. So astrocytes of the cerebral cortex, which contain
a certain amount of glycogen and are a reservoir of energy
for neurons, are under noradrenergic control. Norepinephrine
(NA) is produced in the neurons of a blue spot that is in the
midbrain and innervates 70% of the cortex and limbic fore-
brain, and is also responsible for acquiring new information,
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working memory and memorization. The hippocampus has
a rich noradrenergic innervation from the blue spot. A high
level of serotonin is determined: in the nuclei of the suture,
hypothalamus, frontal cortex, hippocampus [2]. Serotonergic
innervation of the hippocampus originates from the spinal
cord and middle nuclei, 21% of the neurons form synapses
with GABAergic neurons and are modulated by the adminis-
tration of estradiol [17]. Serotoninergic neurons of the seam
nuclei form upward pathways to the cerebellum, limbic sys-
tem, basal ganglia and cortex [9,13]. Morphologically, mem-
ory substrates are based on synaptic activity and modeling
of neural networks. Neurogenesis in the adult brain actively
occurs in the dentate gyrus and subventricular region and is
a necessary condition for memory and learning processes.
The number of new cells, the synaptic density depends on
estrogens and decreases dramatically after ovariectomy [17].
There is a close relationship between ovarian and seroto-
nergic system in learning and memory, due to inhibition of
monoamine oxidase by serotonin (CT), which promotes the
inactivation of serotonin [14].

It is shown that in the menopausal period, after pregnancy
with hypoestrogenia, anxiety conditions and bipolar disorders
develop in women. Studies in rats have shown that ovarycto-
my causes a significant decrease in the levels of CT, HA and
the number of serotonin 5-HT1 receptors in the hippocampus
[4,13]. The study of central noradrenergic and dopaminergic
systems has shown that in females in different parts of the brain
the content of catecholamines is 2-3 times higher than in males.
This correlates with the increased activity of catecholamine syn-
thesis enzymes in females and the large size of the blue spot, the
main noradrenergic source of brain formation [4,9,14].

Serotoninergic system in the brain of female rats also devel-
ops more than in males. Estrogens affect in such a way that the
adaptive systems of females are more dynamic, reliable, eco-
nomical and have greater reserve power [6]. Age and surgical
decline in the level of estrogen may cause the neurodegenerative
changes, the pathophysiological mechanisms of development of
which depend on the activation or inhibition of the catechol-
aminergic system of the brain. There is a lot of data adout the
effect of estrogens on the synthesis and production of serotonin,
serotonin receptors, dopamine [7,12]. The study of the effect
of estrogens as neuroprotectors in neurodegenerative diseases
during menopause showed contradictory facts. While aging the
concentration of sex hormones decreases, but the use of hor-
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mones to treat cognitive impairment of menopause is ineffective
in 20% of cases due to possible action through neurotransmitter
systems of the brain, and the effect of estrogen deficiency on
norepinephrine levels has not been studied enough, which deter-
mined the relevance and novelty of our study. [1,11].

The purpose of our study is to establish the effect of hypoes-
trogenia on the level of catecholamines of the limbic-hypotha-
lamic system of the brain.

Material and methods. The study was performed on 30 not-
pedigreed female rats aged 4-5 months weighing 200-220 g. and
20 months weighing 300-320 grams. Animals were kept in vi-
varium conditions under the usual light regime, with free access
to water and a standard nutritious diet. The animals were divided
into several groups: the control group 4-5 month old who under-
went a false operation, the study groups: 4-5 monthly ovariecto-
mized and a group of 20 monthly rats that had no estrous cycles
completely [7].

Ovariectomy was performed according to the method of
Ya.M. Kabak. A cut of the skin was made in the lumbar region,
then an incision was made into the abdominal cavity, an ovary
with an oviduct and an upper part of the uterine horn were pulled
out through the incision, after which it was removed and the pro-
cedure repeated on the other side [5]. Surgical intervention was
performed under general calypsol anesthesia, 0.75 mg / kg body
weight was administered intraperitoneally. The animals were
euthanized under light ether anesthesia in accordance with the
international principles of the European Convention for the Pro-
tection of Vertebrates used for experimental and other scientific
purposes (Strasbourg, 1985), the decisions of the First National
Congress on Bioethics (Kiev, 2000).

The determination of monoamines was carried out by the
Falk-Ovman method [16] in the modification of A.Yu. Budant-
sev [3]. For this, the brain was quickly removed in the cold
place, fixed in liquid nitrogen. Cryostat sections were made,
they were carried out in freeze drying under a vacuum of 0.66 x
10-5 -10-6 kPa. The dried sections were treated with para-form
vapors. The method is based on the condensation reaction of
monoamines with formaldehyde with the formation of fluores-
cent compounds. Keto-tautomers of the reaction products form
a luminescent complex that gives emerald green fluorescence
upon irradiation with visible blue-violet light. The method of
cytospectrofluorimetry was used to quantitatively measure the
luminescence intensity of catecholamines in brain structures.
After that, fluorescence intensity measurements of catechol-
amines were carried out with the help of the ML-4 fluorescence
microscope with the FMEL-1A microphotometric packing with
a probe diameter of 0.5 mm and an output voltage of 900 V. For
the determination of catecholamines, a 6 nm light filter with a
wavelength of 480 nm was used. 50 measurements were made
in each preparation in the studied structures and 50 background
measurements, the difference in the obtained parameters was
calculated. In a week the fluorescence intensity of monoamines
was determined in the limbico-hypothalamic structures of the
brain (hippocampus, amygdala complex, brain septum, hypo-
thalamus) and expressed in conventional units. The histologi-
cal preparations stained with toluidine blue by the Nissl method
were studied with the Biolam Lomo C11 light-optical micro-
scope, assessing the shape and dimensions of the neurons, and
the intensity of the staining [18].

Statistical analysis of the data was carried out using a pack-
age of applied programs (“StatSoft” USA and “Stat Graf”).
The data obtained in the research and control groups were
compared. The following statistical indicators were calcu-
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lated: arithmetic mean, mean deviation, standard error. The
Student’s parametric t-criterion was used to assess the differ-
ences in the mean values for a normal character of the dis-
tribution of sample populations. The quantitative results of
the studies are presented in the tables in the form of mean
arithmetic values and their standard errors. Statistically sig-
nificant changes were considered for p<0.05.

Results and their discussoin. In addition to hormonal regu-
lation, the universal neurochemical mechanism is controlled
by the catecholaminergic system of the brain. The higher the
level of catecholamines, the higher cognitive functions, which is
determined by the effect of catecholamines on neuronal energy
metabolism [1].

Tables 1-4 show the effect of ovariectomy on the level of
catecholamines (noradrenaline and epinephrine) in the limbic-
hypothalamic complex of the brain. Constitutionally, in animals
of the control group, the highest degree of fluorescence of cat-
echolamines was observed in the paraventricular, ventromedial,
arcuate nucleus of the hypothalamus; in the terminal strip of the
amygdaloid complex, in the CA, field of the hippocampus. In
the nuclei of the striate and reticular groups of the septum (Table
1), ovariectomy caused a decrease in the fluorescence of cate-
cholamines compared with the control group: in both dorsal, lat-
eral, medial, terminal band and diagonal ligament nuclei, a sig-
nificant decrease in the fluorescence of catecholamines in 1.66,
1.87,1.37,1.51, 1.36, 1.36 times, respectively. In the third study
group, there was a significant decrease in the level of catechol-
amines, relative to the control group, in 2.7, 2.9, 2.8, 2.5, 2.2,
2.12, respectively, in all investigated nuclei, respectively. The
obtained data confirm the fact that age modifies the neurochemi-
cal status of neurons of the brain and aging is accompanied by
a significant decrease in the level of catecholamines against the
background of a decreased level of estrogens [1].

In the nucleus of the anterior hypothalamus (Table 2), ovariec-
tomy caused a decrease in the level of catecholamines, in para-
ventricular 2.89 times, in preoptikomedial 2.72 times, in preop-
ticolateral 2.7 times, in arcuate 2.73 times, in the ventromedial
in 2,43 times. In the older age group, the decrease in the fluo-
rescence of catecholamines in the nuclei of the hypothalamus:
5.14,4.62,3.68, 5.03, 3.9 times, respectively, which is explained
by an increase in the synthesis of sex hormones by the adrenal
cortex in sexually mature 4-5 month old rats and has an adaptive
character. In 20 monthly rats, a significant sharp decrease in the
level of catecholamines in all nuclei of the hypothalamus was
observed: in 4.4, 4.62, 3.68, 5.03, 4.7 times, respectively.

A similar tendency in the age-related decline of catechol-
amines is observed in the arcuate and ventromedial nuclei of the
hypothalamus. It is known that a number of enzymes participate
in the metabolism of catecholamines, among which the main
degradation enzymes are monoamine oxidase and catechol-O-
methyltransferase (MAO and KOMT). Also in the data obtained
by other researchers, it was noted that with increasing age, the
activity of MAO and KOMT enzymes in the hypothalamus of
rats increased. The observed decrease in the level of catechol-
amines in the study groups may be due to the activation of
MAO, which arose because of estrogen deficiency [7].

In the amygdala nuclei there is a tendency to decrease the
fluorescence of catecholamines in all investigated nuclei after
ovariectomy and in old rats, but especially these changes are
expressed in the region of the terminal strip: ovariectomy caused
a decrease of 3.4 times, and the age decrease was fixed 6.68
times. In all structures, the obtained ones had a high degree of
reliability.

151



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

Table 1. Intensity of fluorescence of catecholamines (conventional units) in striate and reticular group nuclei of the septum (M +m)

Name of the nucleus
Observation Adjacent to the .
. . . Diagonal
group Dorsal Lateral Medial Adjacent terminal band .
. ligament
ligament
Rats pseudo- 160,3+5,12 | 200,8£734 | 12142532 | 159,3%6,56 144,8+2,34 156,4::4,56
operated
*
R?ts . 96,45+3,45 107,12+6,34% | 88,14+4,35% 105,3248,37* 106,12+6,58* 114,67+7,45%
with ovariectomy
59,32+43,67%*% | 68,2444,78%* | 452343 87** | 61,34+3,98** 65,65+2,34 73,56+2,87**
Rats 20 months *kk *okok *okok *okok *k Aok *okok
note: here and in the following tables, the reliability of the changes:

* - in animals with ovariectomy relative to false-operated animals, ** - in animals 20 months. relative to false-operated animals,
**% - in animals 20 months relative to animals with ovariectomy. p <0.005

Table 2. Intensity of fluorescence of catecholamines (conventional units) in the nuclei of the hypothalamus (M+m)

Name of the nucleus
Observation group - - - - -
Paraventricular | Preopticomedial | Preopticolateral Arcoat Ventromedial
Rats pseudo-operated 650,3£8,56 548,4+8,53 454,745,89 580,3+£7,95 460,2+8,24
Rats with ovariectomy 224,35+4, 34%* 201,34+3,67* 164,23+2,45% 212,2+8,98* 189,23+7,34%*
Rats 20 months 146,23+6,34** 118,45+4,76** 123,3443,29 115,23+5,29%* 96,67+2,99
skeoksk sfeskok ek sksksk ek ek skeskesk

Table 3. Fluorescence intensity of catecholamines (conditional units) in the nuclei of the amygdaloide complex (M + m)

. Name of the nucleus
Observation group - -
Corticomedial Central Basolateral Terminal strip
Rats pseudo-operated 121,3+3,27 294,8+7,39 168,4+4,76 301,4+11,23
Rats with ovariectomy 45,21+£2,35% 76,34+1,29* 48,56+1,11%* 87,23+2,15%
19,23+1,17 48,56+1,67 23,26+1,91 45,36+1,32
Rats 20 mOnthS sksk skskok sksk skoskosk sksk skokok sksk skosksk

Table 4. Fluorescence intensity of catecholamines in the fields of the hippocampus (conventional units) in n (M+m)

Hippocampal field
Observation group
CA, CA, CA,
Rats pseudo-operated 104,3+3,29 134,8+4,26 204,4+6,25
Rats with ovariectomy 32,42+1,25% 35,67+1,79* 32,14£2,11%
Rats 20 months 13,25+0,49%%* *** 18,344089%#* *** 23,5641,18%* #**

In the hippocampus (Table 4) of mature females (4-5
months) after ovariectomy, there is a significant decrease in
the fluorescence of catecholamines in all fields of the hip-
pocampus, especially a strong decrease occurred in the field
CA, to 6.35 times, relative indicators CA and CA, 3.2 and
3.7 times, respectively. The tendency to decrease the level of
biogenic amines in the field of CA, is also maintained in old
rats (20 months) 8.67 times and 7.87 and 7.35 times in the
fields CA | and CA,. In all the study groups, the changes were
of a reliable nature.

Histological studies have established that in the fields CA  and
CA, of the hippocampus, normochromic neurocytes predomi-
nate. Neurocytes of the CA, field are large in size and larger in
number of hyperchromic cells (Fig. 1,2).

Ovariectomy caused a decrease in the density of the location
of neurocytes in the field of the CA, hippocampus, in places
enlightenment of the neuropil, the number of altered cells, hy-
perchromic neurocytes, basophilous coloration of neurons and
karyoplasm, nucleus with signs of karyopicnosis increases. A
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similar tendency is maintained in animals of the older age group,
but the structural changes are deeper (Fig. 3,4).

<Y -

Fig. 1. Structural organization of the CA, field of the rat hip-
pocampus is 4 months. Staining by Nissl. x 400
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Flg 2. Structural orgamzatzon of the CA, hippocampal ﬁeld
of the rat for 4 months. Staining by Nissl. ><400

Fig. 5. Structural organization of the mediobasal hypothalamus
(ventromedial nucleus) 4 months rats. Staining by Nissl. X200

Fig. 3. Structural ogamzatzon of the CA, hlppocampal field of
the rat for 4 months, after ovariectomy. Stammg by Nissl. x400
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Fig. 4. Structural organization of the CA3 field of the rat hip-

pocampus is 20 months. Staining by Nissl. X400

On micropoils of the mediobasal hypothalamus are located
round-shaped, normochromic, with rounded cores and baso-
philic breast (Fig. 5). Ovariectomy caused a decrease in the
density of the location of neurocytes, in places enlightenment
of neuroplasma, tigrolisis. The bodies of hypochromic neuro-
cytes are rounded, enlarged. Round nuclei of neurocytes have
a light karyoplasm. Changes in protoplasmic astrocytes are
manifested by edema of the bodies and processes (Fig. 7). At
20 months rats, the tendency to a decrease in the number of
neurocytes with a change in the shape of tigrolisis phenom-
ena increased (Fig. 8).
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Fig. 6. Structural organization of the mediobasal hypothala-
mus (ventromedial nucleus) 4 months rats, after ovariectomy.
Staining by Nissl. ><200

Fig. 7. Structural organization of the mediobasal hypothalamus
(ventromedial nucleus) 20 months rats. Staining by Nissl. % 200

The results of the histological study of the preoptic region
showed the accumulation of multipolar middle-sized neurocyto-
sis with normochromic cytoplasm and basophilic granules. Neu-
roglia cells of small size, small blood vessels (Fig. 8).

Ovariectomy caused a decrease in the density of the location
of neurocytes, the number of altered cells increases, in some of
the neurocytes tigrolisis with a characteristic decrease in the
number of basophilic substances. The bodies of the hypochro-
mic neurons are enlarged, rounded, the processes are thickened,
rounded nuclei with light karyoplasm. In the glia swelling of
protoplasmic astrocytes (Fig. 9).
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Fig. 8. Structural organization of the preoptic region of the
hypothalamus 4 months rats. Staining by Nissl. x 200
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Fig. 9. Structural organization of the preoptic region of the
hypothalamus 4 months rats after ovariectomy. Staining by

Nissl. x 200
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Fig. 10. Structural organization of the preoptic region of the
hypothalamus 20 months rats. Staining by Nissl. x 200

Aging is accompanied by a decrease in the density of the
location of neurocytes, the change in their bodies. In the part
of nerve cells, the amount of basophilic substance and the
intensity of staining decrease. Hypochromic neurocytes are
enlarged, the processes are thickened. The nuclei of such neu-
rocytes have a rounded shape. Edema of the bodies and pro-
cesses of astrocytes. Oligodendrogliocytes of small size with
narrow processes, dark cytoplasm and karyoplasm. Vessels
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with narrow lumens significant perivascular spaces (Fig. 10).

Our results on the age-related decrease in the concentration
of catecholamines in the limbic-hypothalamic structures are
concordant with the literature that significant changes in the
catecholaminergic activity of different brain cells are noted
with aging, one of the reasons is a partial or complete loss
of estrogen receptors. In the structures of the hypothalamus
(preoptic region and arcuate nuclei), a decrease in the number
of estrogen receptors and an age-related decrease in the level
of biogenic amines are noted [1]. The age-related decrease in
the level of catecholamines in the hypothalamus is charac-
terized by desynchronization rather than a simultaneous de-
crease in catecholamines in the studied regions of the brain,
so in our study the greatest decrease in the fluorescence of
catecholamines was observed in the paraventricular and arcu-
ate nuclei of the hypothalamus [7].

The decrease in the level of catecholamines in the brain struc-
tures studied was accompanied by structural changes, especially
in the field of the hippocampus CA3 and in the ventromedial and
preoptic regions of the hypothalamus, and were expressed in a
decrease in the density of the location of neurocytes and degen-
erative structural changes.

An increase in the level of estrogens in the morning at the
stage of proestrus causes the activation of estrogen of sensi-
tive a-noradrenergic neurons in specialized zones of the me-
dulla oblongata, which in turn transmit stimulating signals
and increase the production of gonadoliberin by the hypo-
thalamus. The activation of B-adrenoreceptors by estrogen
has a retarding effect on the production of gonadoliberin. The
density of the location of a and B-adrenergic receptors is reg-
ulated by estrogens. In our studies, a decrease in the level of
catecholamines after ovariectomy in the nuclei of the septum
was less pronounced than in other studied structures, which is
explained by a lower concentration of estrogen receptors. Re-
ceptors in the structures of the brain, to which sex hormones
bind, are located in special places - the signalosomes. Meno-
pause is a factor that rearranges the structure of the signalo-
somes in the frontal cortex of the brain, the hippocampus and
neurons become sensitive to neurodegenerative factors [19].

Deficiency of steroidogenesis, which causes a decrease in
all forms of estrogen, deprives the nervous tissue of neuro-
protection and makes it more sensitive to oxidative stress.
The change in the content of biogenic amines is explained by
the increased formation of reactive oxygen species, activa-
tion of NMDA receptors and apoptosis [10]. Similar changes
occur with ovariectomy and with age changes, which is asso-
ciated with the loss of antioxidant properties of estrogens and
the extinction of energy processes that are controlled by cat-
echolamines. Estrogens (estrone, estradiol) and progesterone
are produced in the ovaries and partially in the adrenal cortex.
They circulate in the blood in a free and bound to albumin or
globulin state and can freely penetrate the hematoencephalic
barrier. After castration, the synthesis of sex hormones in the
adrenal cortex is compensatory ways, which is adaptive in
nature and explains the decrease in the fluorescence of cate-
cholamines in the limbic-hypothalamic structures of the brain
of old rats with age-related atrophy [8].

Conclusions. Changes that occur after ovariectomy testify
show the involvement of the catecholaminergic system in the
process of estrogen regulation of cognitive functions. Ovariec-
tomy caused a significant change in the level of catecholamines
in the limbic-hypothalamic structures of the brain, but fluores-
cence rates were higher than in animals with aging, which is
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explained by the compensatory activity of the adrenal cortex in
sexually mature rats. In the arcuat and ventromedial nuclei of
the hypothalamus and in the field of the hippocampus CA, in
the group of animals with ovariectomy and in the group of old
animals, the fluorescence level of catecholamines with structural
changes in comparison with other nuclei of the hypothalamus
and hippocampus fields was significantly reduced, indicating the
presence of some desynchronoses and indicating prospects for
further research.
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SUMMARY

EFFECT OF ESTROGENS ON THE FLUORESCENCE
INTENSITY OF CATECHOLAMINES IN THE LIMBIC-
HYPOTHALAMIC STRUCTURES OF THE BRAIN

Timofiychuk I., Savchuk T., Shvets V., Slobodian K.,
Slobodian O.

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

In scientific works of recent years, there is much evidence
that sex hormones are actively involved in the processes of neu-
rogenesis, synaptogenesis. Electron microscopy data indicate
the presence of membrane estrogen receptors in limbic-hypo-
thalamic structures, which confirms the role of sex hormones
in learning and memory processes. In the basis of neurochemi-
cal mechanisms of the development of cognitive disorders, in
addition to the hormonal component, a leading role belongs to
noradrenergic and serotonergic neurotransmission. The purpose
of our study is to establish the effect of hypoestrogenia on the
level of catecholamines of the limbic-hypothalamic system of
the brain.

The study was carried out on female rats. Animals were di-
vided into three groups: false-operated, with eryniectomy, with
no estrous cycles. Ovariectomy was performed according to the
method of Ya.M. Kabak. The determination of monoamines was
carried out by the Falk-Ovman method in the modification of
A.Yu. Budantsev in the limbic-hypothalamic structures of the
brain and expressed in conventional units. Statistically signifi-
cant changes were considered for p <0.05.

Ovariectomy caused a decrease in the level of catecholamines
in the limbic-hypothalamic structures of the brain, but fluores-
cence rates were higher than in animals with aging. The age-
related decrease in the fluorescence of catecholamines was ob-
served in all the studied structures of the brain. In the nuclei
of the hypothalamus and in the CA3 field of the hippocampus,
there was a more significant decrease in the fluorescence level
of catecholamines, which may indicate the presence of some de-
synchronoses.

Keywords: fluorescence, catecholamines, limbico-hypotha-
lamic complex, estrogens, ovariectomy.
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BJIUAHUE 3CTPOIEHOB HA HWHTEHCHUBHOCTD
®JIYOPECHEHIIMN KATEXOJIAMMHOB B JIMMBHU-
KO-TNINOTAJIAMUYECKHUX CTPYKTYPAX MO3TA

Tumopuiiuyk U.P., Capuyk T.II., llIBen B.U.,
Cunobonsu K.B., Ciioooasan O.M.

Tocyoapcmeennoe gvicuiee yueOHoe 3aedenue «bykosunckuil
20CY0apcmeeH bl MeOUYUHCKULL YHUgepcumemy, Ykpauna

Llens mcciaenoBaHUS - YCTAHOBHUTH BIMSHHE THIOICTPO-
TeHNH Ha WHTEHCHBHOCTH (DIyOpecHeHINH KaTeXOIaMHHOB
JTUMOUKO-THIIOTATAMUYIECKOH CHCTEMBI TOJIOBHOTO MO3Ta.

HccnenoBanue npoBeneHo Ha camMkax Kpbic. JKUBOTHBIE
pa3zmeneHsl Ha TPHU TPYIIEL JOKHOOTEPUPOBAHBIE, C OBAPHU-
9KTOMHEH, C OTCYTCTBHEM 3CTpPaIbHBIX NHKIOB. OBapHIK-
ToMHIO TIpoBoamiu o meroxy SI.M. Kabaka, ompenenenue
MOHOAMHHOB - 10 MeToxy Pambka-OBMeHa B MOAN(UKAINH
A.1O. bynanneBa B TMMOUKO-THIIOTAIAMUYECKHX CTPYKTYpax
MO3Ta U BBIPaXKalll B YCIOBHBIX eAUHUIAxX. M3ydamu Mmopdo-
JIOTHIO HUCCIEIYyEeMBIX CTPYKTYpP Ha THCTOJIOTHYECKHX Iperna-
parax. CTaTUCTHYECKH TOCTOBEPHBIMH CUUTATH M3MEHEHUS
mpu p<0,05.

OBapuAKTOMHS BBI3Bala CHIDKEHHE YPOBHS KaTeXOJIAMH-
HOB M CTPYKTYPHbIE M3MEHEHHs B JIMMOMKO-THIIOTaJIaMHYe-
CKHX CTPYKTypax MO3Ta, OJHaKO MOKa3aTeNn (IyopecueHInH
OBUIH BBINIE, YEM Y XXHBOTHBIX IPH CTapeHHH. BozpacTHoe
CHIDKEHHE (ITyOpeCIIeHIINN KaTeX0IaMUHOB Ha0II01a10Ch BO
BCEX HCCIEIyeMBIX CTPYKTypax Mo3ra. B sigpax runoranamy-
cau B mone CA, THIINOKAMIIA BBIABIIEHO ONIEE CyIECTBEHHOE
CHIDKEHHE YPOBHS (UIyOpecHeHIINH KaTeX0IaMUHOB, YTO, MO
BCEll BEpOSATHOCTH, yKa3bIBae€T HA HAJIUYME HEKOTOPBIX Ie-
CHHXPOHO30B.
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PROLIFERATIVE/STEM CELL INDEX AND PHENOTYPIC CHARACTERISTICS
OF PROLIFERATIVE PROCESSES IN ENDOMETRIUM

Kikalishvili N., Beriashvili R., Muzashvili T., Burkadze G.

Tbilisi State Medical University, Georgia

Proliferative Processes of Endometrium - endometrial hyper-
plasia/dysplasia/adenocarcinoma is one of the most widespread
group of female genital system pathologies. Endometrial cancer
is the most common gynaecological malignancy in the West-
ern world and endometrial hyperplasia is its precursor [14,16].
By itself, the different grades of endometrial carcinomas tend
to have different behavior and therefore, different outcomes,
which, in addition to histoarchitectonic criteria, should include
the proliferative, stem cell and phenotypic characteristics of en-
dometrial tissue [7]. Endometrial hyperplasia is defined as ir-
regular proliferation of the endometrial glands with an increase
in the gland to stromal ratio when compared with proliferative
endometrium. The incidence of endometrial hyperplasia is esti-
mated to be at least three times higher than endometrial cancer
and if left untreated it can progress to cancer [13,14]. Despite
wide scientific interest several aspects of the mechanism of car-
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cinogenesis in the endometrium remains unclear. Associations
with genetic variation and mutations of cancer-related genes
have been shown, but these do not provide a complete explana-
tion [12].

Identification of genes which suppress the cellular prolifera-
tion and malignant neoplastic growth has been a major break-
through among the medical scientific findings during the last
decade. This disocvery can significantly contribute to the reso-
lution of fundamental problems as genomic therapy for tumors,
genetic control of cellular proliferation and malignant neoplas-
tic growth, development of new generation of targeted therapy
drugs etc. [2]. Tumor suppressor genes, i.e. so-called anti-onco-
genes prevent the malignant transformation of cells in the body.
As a rule, they can be detected only during inactivating muta-
tions, which phenotypically are revealed by formation of tumors
[1]. The subject of our interest is the gene PTEN, which encodes
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the homonymous phosphatase (phosphatase and tensin homo-
logue), the latter is active for both protein and lipid substrates.
PTEN gene is located on 10" chromosome, 10g23.31 region and
is composed of 9 exones. Inactivating mutaions of this gene has
been detected in different neoplastic pathologies, as endometrial
carcinoma, malignant melanoma, squamous cell carcinomas of
head and neck region, follicular carcinoma of thyroid gland,
prostatic tumor etc. [3,15].

PTEN gene until now represents the subject of active interest
in science — during the study of 2 tumor lines of prostatic cells —
DU145 and PC3, they were found to differ only by expression of
PTEN-protein (PC3 tumor line cells did not express PTEN-pro-
tein at all, while the DU145 line did so); it has been demonstrat-
ed that functional status of PTEN-protein actually determined
the sensitivity (resistance) of tumor cells to different chemother-
apy drugs [8]. Loss of PTEN protein in prostate cancer has been
mechanistically linked to disease aggressiveness and associated
with unfavorable prognosis [20]. Hill et al. have found that loss
of PTEN-protein is critical for normal stem cells and can lead
to their transformation into tumor stem cells with subsequent
neoplasia [3]. In endometrium, as highly proliferative and cycli-
cally regenerative tissue, loss of PTEN tumor suppressor gene
function heralds the beginning of multistep carcinogenesis. Loss
of PTEN function occurs in approximately 50% of all endome-
trial carcinomas, increasing to 83% for tumors with adjacent
premalignant lesions. An association between PTEN mutation
and endometrial cancer risk is further supported by animal stud-
ies. PTEN mutation appears to be a gatekeeper for endometrial
carcinogenesis [16] Broaddus et al. have studied 154 cases of
endometrial neoplasia and demonstrated that loss of PTEN-pro-
tein was more found in endometrial rather than non-endometrial
carcinomas [4].

Endometrium has the unique abilities of regeneration, which
presumably is conditioned by the presence and distribution of
somatic stem cells in different components of tissue. Accord-
ing to the recent hypothesis, exactly the adult stem cells are re-
sponsible for the cell production during cycling regeneration of
endometrium [9]. Endometrial stem cells take the special place
among somatic stem cells of female reproductive system, since
their essence and nature still remains unclear — cellular complex-
ity of endometrium, its hormone-dependence and cycling re-
modeling makes the study of endometrial stem cells exclusively
complicated [10,11]. Further study of endometrial stem cells
will clarify their role in gynecologic pathologies associated with
hyper-proliferative states of endometrium [5,17]. This will not
only improve the understanding of pathogenesis of such condi-
tions as endometrial hyperplasia, endometriosis/adenomyosis,
endometrial carcinoma, but also will greatly support to the
development of new treatment approaches and strategies for
these conditions, using the direct targeted therapeutic agents
[12]. It was found out that namely endometrial stem cells
have especially high proliferative capacity and can preserve
totally stable karyotype even after 40-times division, whereas
the mean time for their division is 20 hours, being two times
lower than the division time index for bone marrow stem
cells [18]. Their retrieval is much less invasive and therefore,
they carry the potential for becoming powerful instrument
both in clinical-diagnostic as well as therapeutic tools, in ad-
dition they can play important role in tissue regeneration and
reconstructive therapy [19].

The goals of our study was to explore the proliferative pro-
cesses of endometrium to identify the characteristics of stem cell
distribution and their significance, proliferation activity markers
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and their importance, identification of their phenotypic charac-
teristics by expresson of PTEN protein in each condition, and
detect the relationship between them.

The most common presentation of proliferative processes of
endometrium is abnormal uterine bleeding. This includes heavy
menstrual bleeding, intermenstrual bleeding, irregular bleeding,
unscheduled bleeding on hormone replacement therapy (HRT)
and postmenopausal bleeding [12,16]. Morphologic diagnos-
tics of uterine curettage tissue patterns taken during pathologic
bleeding cases refers to one of the most difficult procedures
commonly encountered in routine practical pathology, which is
preeminently caused by scantiness of the material, metaplastic
processes ongoing in endometrium in perimenopause age fe-
males, frequency of hormone replacement therapy in the same
age group and atypical hyperplasia of endometrium resulted
from the latter. In these cases, the study of proliferative/stem
cell index and phenotypic characteristics by expresson of PTEN
protein could become one of the possible assisting diagnostic
criterion in morphology diagnostic algorithm.

Taking into account the above mentioned topics, our working
hypothesis considered two main aspects: to study the prolifera-
tive/stem cell index in endometrial hyperplasia/dysplasia/adeno-
carcinoma on the one hand, to study the phenotypic characteris-
tics of endometrium in each respective condition, on the other.

The aim of the study was to explore and identify the relation-
ship between proliferative/stem cell index and phenotypic char-
acteristics under proliferative processes of endometrium using
statistical correlation analysis.

Material and methods. The study represents a retrospective
research. The coded and depersonalized material data from Acad.
N. Kipshidze Central University Clinic was used in the study. 5
study groups (83 cases) were selected from routine histopathologic
tissue specimens of uterus: 1% study group “Endometrial Hyperpla-
sia” condition (18 cases - 1.1 Reproductive age 15-44 years [WHO
Women Healht, Fact Sheet Ne3346 Updated September 2013]; 1.2
Menopause age 45-55 years; 1.3 Post menopause age 56 and more
years), 2™ study group “Endometrial Dysplasia” condition (16 cases -
2.1 Reproductive age 15-44 years [WHO Women Healht, Fact Sheet
Ne3346 Updated September 2013]; 2.2 Menopause age 45-55 years;
2.3 Post menopause age 56 and more years), 3"study group “Endo-
metrioid Carcinoma Grade 1 (14 cases - 3.1 Reproductive age 15-44
years [WHO Women Healht, Fact Sheet No3346 Updated September
2013]; 3.2 Menopause age 45-55 years; 3.3 Post menopause age 56
and more years), 4 study group “Endometrioid Carcinoma Grade 2”
condition (23 cases - 4.1 Reproductive age 15-44 years; 4.2 Meno-
pause age 45-55 years; 4.3 Post menopause age 56 and more years); 5"
study group “Endometrioid Carcinoma Grade 3” condition (12 cases -
5.1 Reproductive age 15-44 years; 5.2 Menopause age 45-55 years; 5.3
Post menopause age 56 and more years).

The results of immunohistochemistry studies were evaluated
by standard scheme, namely, by counting percentage of positive
cell numbers in 20 randomly selected big magnification visual
fields. Proliferative/stem cell index (PR/ST Index) was calculat-
ed by the ratio of Ki67-positive cell percentage value divided by
CD146-positive cell percentage value. PTEN expression score
was evaluated by next scheme - PTEN positive cell numbers
<10% - conditional negative, PTEN positive cell numbers 10-50
% - heterogenic, PTEN positive cell numbers >50% - positive.

Quantitative data retrieved in the study was treated by Pear-
son’s and Spearmen’s correlation and X2 test. Statistical analy-
sis of acquired quantitative data was performed by use of SPSS
V.19.0 program. The confidence interval of 95% was considered
as statistically significant.
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Table 1. PR/ST Index and PTEN expression value by study groups

PR/ST Index PR/ST Index PR/ST Index PR/ST Index PTEN . PTEN
. Heterogenic .
range reproductive age menopause post-menopause % Negative %
(1]
Endometrial 15.2-23.1 18.0 18.2 18.5 11.1 0
Hyperplasia
Endometrial 16.5-23.3 18.4 19.7 223 18.8 6.3
Dysplasia
Endometroid 21.7-25.5 224 235 248 35.7 14.3
Carcinoma G1
Endometroid 23.2-27.8 23.7 242 25.8 435 304
Carcinoma G2
Endometroid 25.8-29.4 28.4 28.5 28.5 333 41.7
Carcinoma G3
Table 2. Statistical analysis of PR/ST Index and phenotypic characteristics
Pearson correlation Endometrial Endometrial Endometroid Endometroid Endometroid
Hyperplasia Dysplasia Carcinoma G1 Carcinoma G2 Carcinoma G3
Pearson correlation 0.496 0.433 0.820%** 0,862%* 0,762%*
(Two sided) 0.000 _ 0.000 0.000 0.004
N 18 16 14 23 12
Spearman correlation Endometrial Endometrial Endometroid Endometroid Endometroid
P Hyperplasia Dysplasia Carcinoma G1 Carcinoma G2 Carcinoma G3
Spearman correlation 0.429 0.418 0.817** 0,858** 0,847**
(Two sided) 0.000 _ 0.000 0.000 0.001
N 18 16 14 23 12

** _ the correlation is significant at the level 0,01 (two sided); * - not correlation

Results and their discussion. The study showed that in the
I** study group labeled as “Endometrial Hyperplasia”, the PR/ST
Index ranges within the interval 15-23. Its mean average value
in the age distribution subgroups accounts for: 1.1) reproductive
age — 18; 1.2) menopause — 18.2; 1.3) post-menopause — 18.5
[6]. PTEN is diffusely positive with focal heterogeneity 11.1%.

In the 2" study group labeled as “Endometrial Dysplasia”,
the PR/ST Index ranges within the interval 16.5-23.3. Its mean
average value in the age distribution subgroups accounts for:
2.1) reproductive age — 18.4; 2.2) menopause — 19.7; 2.3) post-
menopause — 22.3. PTEN is heterogenic in 18.3% of cases,
PTEN is negative in 6.3% of cases.

120

In the 3 study “Endometrioid Carcinoma Grade 17, PR/ST
Index ranges between 21.7 and 25.5. Its mean average value in
the age distribution subgroups accounts for: 3.1) reproductive
age —22.4; 3.2) menopause — 23.5; 3.3) post-menopause — 24.8.
[7] PTEN is heterogenic in 35.7% of cases, PTEN is negative in
14.3% of cases.

In the 4" study group labeled as “Endometrioid Carcinoma
Grade 27, the PR/ST Index increases and ranges within the in-
terval 23.2-27.8. Its mean average value in the age distribution
subgroups accounts for: 4.1) reproductive age —23.7; 4.2) meno-
pause — 24.2; 4.3) post-menopause — 25.8. [7] PTEN is hetero-
genic in 43.5% of cases, PTEN is negative in 30.4% of cases.
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Fig. 1. Correlation of endometrial PR/ST Index and PTEN expression under endometrioid carcinoma
of different grade of malignancy (EC Grade 1/2/3)
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In the 5™ study group labeled as “Endometrioid Carcinoma
Grade 37, the PR/ST Index ranges within the interval 25.8-29.4.
Its mean average value in the age distribution subgroups ac-
counts for: 5.1) reproductive age — 28.4; 5.2) menopause — 28.5;
5.3) post-menopause — 28.5 [7]. PTEN is heterogenic in 33.3%
of cases, PTEN is negative in 41.7% of cases.

Upon statistical processing of above mentioned data the
Pearson and Spearman correlation analysis showed the similar
results. Though, to our minds especially noteworthy is Spear-
man’s nonparametric rank correlation analysis under which is
established that within the conditions of hyperplasia and dyspla-
sia of endometrium no statistically significant correlation were
noted between PR/ST Index and phenotypic characteristics. The
relation between these two figures is weak and direct for the I
and II study group, but the figure of Spearman’s nonparametric
correlation ratio is statistically insignificant and according to the
groups amounts 0,429 and 0,418, but in the III, IV and V study
groups (endometrial carcinoma G1, G2 and G3) the connection
between these two figures is strong and direct, rank correlation
connection is important — the figure of Spearman’s nonparamet-
ric correlation ratio is statistically important and according to the
groups amounts 0,817, 0,858 and 0,847. So, pursuant to the both
Pearson’s and Spearman’s correlation analysis, the PR/ST Index
and phenotypic characteristics intensely and directly correlate in
cases of endometrial carcinoma various degrees of malignancy.

50
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PTEN Heterogenic
20 ¥ .
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10 7
0 \ \
Endometrial  Endometrial
Hyperplasia Displasia ~ End oid End oid End, oid
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Fig. 2. Relationship between endometrial PR/ST Index dis-
tribution and PTEN expression under proliferative processes of
endometrium

Conclusions. Pursuant to the above mentioned study is found
out that in endometrial hyperplasia and dysplasia cases the PR/
ST Index do not correlate with phenotypic characteristics, while
in the cases of endometrial carcinoma different degrees of ma-
lignancy the proliferative/stem cell index and phenotypic char-
acteristics intensely and directly correlate.

The high attention should be given to the fact that heterogeneity
peak of PTEN expression takes place in the cases of endometrial
carcinoma G2, but the negativity of PTEN protein is increasing in
parallel with the malignancy increasing process and reaches peak
performance in cases of endometrial carcinoma G3.

Project was supported by scientific grant PhDF2016_42 for PhD
scholarships of Shota Rustaveli National Science Foundation.
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SUMMARY

PROLIFERATIVE/STEM CELL INDEX AND PHENO-
TYPIC CHARACTERISTICS OF PROLIFERATIVE
PROCESSES IN ENDOMETRIUM

Kikalishvili N., Beriashvili R., Muzashvili T., Burkadze G.
Thilisi State Medical University, Georgia

The aim of the study was to explore and identify the rela-
tionship between endometrial proliferative/stem cell index and
phenotypic characteristics under proliferative processes of en-
dometrium using statistical correlation analysis.

The study represents a retrospective research. The coded and
depersonalized material data from Acad. N. Kipshidze Central
University Clinic was used in the study. 5 study groups (83 cases)
were selected from routine histopathology tissue specimens of
uterus. Hematoxilyn-eosin technology and immunohistochemistry
with markers ki67, CD146, PTEN was performed. The prolifera-
tive/stem cell index (PR/ST index) was calculated by the ratio of
Ki67-positive cell percentage value divided by CD146-positive cell
percentage value. PTEN expression score was evaluated by next
scheme - PTEN positive cell numbers <10% - conditional negative,
PTEN positive cell numbers 10-50 % - heterogenic, PTEN positive
cell numbers >50% - conditional positive.

The study showed that, PR/ST index in 1% study group Endo-
metrial Hyperplasia ranges within the interval 15-23, PTEN is
diffusely positive with focal heterogeneity 11.1%. 2" study group
Endometrial Dysplasia, the PR/ST index ranges within the inter-
val 16.5-23.3. PTEN heterogeneity is 18.3%, negativity - 6.3%. 39
study group Endometrioid Carcinoma Grade 1, the PR/ST index
ranges between 21.7 and 25.5. PTEN is heterogenic in 35.7% of
cases, negative in 14.3% of cases. 4" study group Endometrioid
Carcinoma Grade 2, the PR/ST index ranges within the interval
23.2-27.8. PTEN is heterogenic in 43.5% of cases, negative in
30.4% of cases. 5" study group Endometrioid Carcinoma Grade
3, the PR/ST index ranges within the interval 25.8-29.4. PTEN is
heterogenic in 33.3% of cases, negative in 41.7% of cases. It was
found that, in endometrial hyperplasia and dysplasia cases the PR/
ST index do not correlate with phenotypic characteristics, while in
the cases of endometrial carcinoma different degrees of malignancy
the PR/ST Index and phenotypic characteristics intensely and di-
rectly correlates. The high attention should be given to the fact that
heterogeneity peak of PTEN expression takes place in the cases of
endometrial carcinoma G2, but the negativity of PTEN protein is
increasing in parallel with the malignancy increasing process and
reaches peak performance in cases of endometrial carcinoma G3.

Key words: proliferative/stem cell index, stem cells, PTEN.

PE3IOME

MPOJIM®EPATUBHO/CTBOJIOBOKJIETOUHBIA WH-
JEKC 1 ®EHOTHUIIHBIE XAPAKTEPUCTHUKH ITPO-
JMOPEPATUBHbBIX NPONECCOB SQHAOMETPUSL

Kukamnmsuwim H.O., bepuamsuiau P.B., My3zamsuan T.3.,
Bypxanze I.M.

Tounucckuii 20cy0apcmeeHuvll MeOUYUHCKUL  yHusepcumen,
Tpy3us

HCJ'II;IO UCCIICAOBaHUs ABUJIOCH OIPEACTICHHUC B3aWUMOCBI3U
MEKAY HpOJ'H/I(1)epaTI/IBHO/CTBOJ'IOBOKJ'IGTO‘{HI)IM HUHJCKCOM DJH-
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JOMETpHsI ¥ (PCHOTHITHBIMU XapaKTEPUCTUKAMHK TIPH mpostude-
PaTHBHBIX MPOLIECCAX IHIOMETPHS.

Ha 6a3e apxuBHBIX MaTepuanoB [{eHTpanbHO# yHUBEpPCUTET-
ckoi kimHuKY M. H. Kuninmnze npoBeneHo peTpocreKTHBHOE,
HEeNepCOHU(PHIMPOBAHHOE HCCIICOBAHUE U M3 Py THHHBIX THCTOIA-
TOJIOTMUYECKHUX MCCIISIOBAHNI MaTKK COCTaBJICHbI S rpym (83 ciry-
yas1). [IpoBeeHO HMMYHOTHCTOXMMHMYECKOE MCCIIENOBaHUE C UC-
nosib3oBanneM Mapkepos ki67, CD146, PTEN. [pomudeparusuao/
crBosioBokiteTounblit nHaekc (PR/ST Index) sHmomerpust paccuu-
TBIBAJICS JICJICHUEM TIPOIICHTHOrO MOKa3aresst Ki67-mo3UTHBHBIX
KJICTOK Ha MPOLEHTHBII nokaszaress CD146-1103UTHBHBIX KJIETOK.
Okcnpeccust PTEN onpenensutack no cienytoreit cxeme: PTEN
no3utuBHbIe Ki1eTku <10% - ycnoBHo HerarusHas, PTEN mnosu-
tuBHbIe KIeTkH 10-50% - rereporennas, PTEN no3uTuBHbIe Ki1eT-
kU >50% - MO3UTHBHAS.

PR/ST Index snnomerpus B I rpymnme ¢ runepriiazueid sH710-
metpust konebaiicst B penenax 15-23, PTEN auddysno nosu-
TUBHBIN C (POKAJIBHOU IeTepOreHHOCThIO BbisiBiieH B 11.1%.
PR/ST Index Bo Il rpynme ¢ qucniasueii su10MeTpHs Kosiebancs
B npezenax 16.5-23.3, PTEN uerarususiii B 6.3% ciyyaes. PR/
ST Index B III rpynme ¢ sngoMeTponaHoit kapunHomoit Grade
1 konebancs B npeneinax ot 21.7 no 25.5, PTEN rereporeHHsIi
B 35.7% ciyuaeB, PTEN nerarushbiii B 14.3% ciyuaes. PR/ST
Index B IV rpynmne ¢ sHmomerpounaHod kapuuHomoii Grade 2
xonebancst B npezenax ot 23.2 no 27.8, PTEN rereporenHslit
B 43.5% cnyuaeB, PTEN Herarusnblii B 30.4% ciyudaes. PR/
ST Index B V rpymme ¢ sHxomerpouaHas kapuuHomoit Grade
3 konebics B npenenax ot 25.8 1o 29.4, PTEN rereporeHHbli
B 33.3% ciyuyaeB, PTEN nerarusnslii B 41.7% cirydaes. Bol-
SIBJICHO, YTO TPH TMOEPIUIa3uH U JUCIUIa3uu dHpomerpust PR/
ST Index He KOppeaupyeT ¢ GCHOTUITHBIMUA XapPaKTEPUCTHKAMHU
SHJIOMETPHUSI, TOTIa KaK MPU SHIOMETPOUIHON KapluHOME pas-
JIMYHOU CTENEHH 3JI0KaueCTBEHHOCTH KOPPEISILUS MEXKIY ITH-
MH TIOKa3aTeNsIMH TpsiMast ¥ cuiibHast. ClielyeT OTMETHTh, 4TO
ik rereporenHocty PTEN npuxonures Ha rpyniy 3HIOMETPO-
uaHou kapruHoMbl Grade 2, a ero HEraTHBHOCTh HapacTaeT C
YBEJIMYEHUEM CTEIEeHH 3JI0KaueCTBEHHOCTH OIyXOJH U JIO0CTH-
raeT MUKOBBIX MOKa3aresiel MpH SHAOMETPOUTHON KaplIMHOME
Grade 3.
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04m 5 boggeggo xa9gno (83 dgdmbgggs). 0dygbmdolBmo-
doygdo g ggolbomgol aodmygbgdyeos 0dgbmdob@mjo-
do@o oM 39mgoo ki67, CD146, PTEN. 3G meogg@scoyen/
©gOmzgobgx®gomgsbo 0bpgdbols (PR/ST Index) godmmgans
3obbm®ogares  ki67-3mboBogdo  gx@gogool  3GM-
396d o dohggbgdbanols dggsmgdom CD146-3mbo@o-
D0 PNOgegdol 3Om3gbG e dohggbgdgemmsb. PTEN
9JL3mglbos Yguobis dgdwgao Lgdom: PTEN 3mbo@o-
D0 X9l MomEgbmds <10% - 3oMmmdomsw bgys-
H09®0, PTEN 3mbo@og®o gx@gegdol domogbmods 10-
50% - 39Bgdmygbygeo, PTEN 3mboBogdo gxcgogdols
50 gbmds >50% - 3mbo@oymo.

PR/ST Index I Loggergg xoangdo gbomdgd@oygdols do3g@-
3ansboom Igdyggmdws 15-23. PTEN mogybyg@oe 3mb-
0®0YO0  Femgoggdo 9B gehmagbmdom oym 11.1%. PR/
ST Index I Loggengg Xoa9xdo gbpmdgd@ogdol do3gm-
3ansboom Igdyggmdws 16.5-23.3. PTEN dgBgtmagbygaro
18.3%, bgao@ogco 6.3%. PR/ST Index III Loggengg xo99s-
o gbpmIgBBmogao 3o®3E0bmdom Grade 1 dgdyggmdwos
Ygoygbos 21.7-25.5. PTEN 398 96mp 9690 35.7%, bgao-

Bog®o - 14.3%. PR/ST Index IV Loggangg xo9xdo gbom-
d9BOmoymmo  3odEobmdomn Grade 2 Igdyggmdws 23.2-
27.8. PTEN 3y®gmmygbgeo 43.5%, bgys@ogdo  30.4%.
PR/ST Index V' Loggargg xa9890 9bomdgdommopgeo
3oM30bmdoo Grade 3 dgdygmdes 25.8-29.4. PTEN 3g9-
9009690 Vgoagbos 33.3%, bgaodoydo - 41.7%.

38 g30L Jggaoe o@dmbbos, @M gbomdg@®moydols
d039M3goboobs s ©oldasbool w@mlL PR/ST Index
oM 5Mol  gmeAgmoi0sdo  ggbm@o 3@  msgobgoydg-
390mab,35Tob Ams Lbgswslbgs badolbol sgmgoligdo-
5bmdols gbpmdgdOmopygmo oM 3E0bmdgdols 30MMmd9ddo
PR/ST Index s ¢396m@039M0 mogolgdydgdgdo denog®
©> 30005300  3MAYE5305T90  5@05b.  Logyg@osmgdms,
@md PTEN 30m@gobol 3gBgmmygbygdmdol 3030 dm-
ol 9bemdgdmmopygmo  3om30bmdols G2 Vgdmnbgggg-
by, bognm PTEN 30m@ 9060l bgao@ogmmds dbdwswos
Lbodbogbydo 3MmmEglol sgmgoligdosbmdols bodolbols
YOOl 3oBomgmy@o© ©o 303g® dobggbgdargdls
5093l gbpmdgB®mopygmo jo@30bmdol G3 Jgdmb-
39g>do.

PATENTING OF MEDICINAL PRODUCTS: THE EXPERIENCE OF IMPLEMENTATION
OF THE FLEXIBLE PROVISIONS OF THE TRIPS-PLUS AGREEMENT
BY FOREIGN COUNTRIES AND THE FUNDAMENTAL PATENT REFORM IN UKRAINE

Deshko L.

Kyiv National University of Trade and Economics, Ukraine

The World Intellectual Property Organization notes that on
the international level the purpose of the patent system (the sys-
tem of legal protection of inventions and utility models) is to
promote innovation, dissemination and transfer of technology
by providing the exclusive right to prevent others from using the
patented invention without the consent of the patent holder, on
condition that the patent holder fully discloses the essence of the
invention to the general public [19]. Patenting medicines is an
indisputable tool that motivates researchers and manufacturers
in the pharmaceutical industry to develop and research proper-
ties of drugs that can be positioned as innovative [7,18].

Today in many countries of the world the problem of legal regu-
lation of patenting medicines is one of the most acute. Scientists
and practitioners from different countries emphasize on the need to
increase the efficiency of national patent systems, as well as draw
attention to such shortcomings of national legislation as its partial
harmonization with the TRIPS Agreement and EU legislation.
These shortcomings lead to a weakness of national patents in the
field of medicine and pharmacy, the formation in the countries of
the legal field which allows the abuse of intellectual property rights.

As a convincing argument the expert O. Kashintseva gives
Ukrainian example: “According to the data of the World Intel-
lectual Property Organization the share of patents in Ukraine is-
sued in the field of medicine is 9.85%, in the field of pharmacy
- 5.5% of the total number of patents issued in all spheres of
technology. For comparison, in Germany patents in the field of
medicine in relation to other industries make it up to 3.89%, in
the field of pharmacy - 3.64%, in Poland in the field of medicine
- 3.81%, (there is no data on pharmacy products), in Austria in
the field medicine - 3.9%, in Spain in the field medicine - 4.82%

© GMN

“[5]. The current patent system makes it possible to abuse such
rights in connection with the legally established monopoly of
Ukraine as the market of patented medicines, which contributes
to the non-admission to the market of alternative cheap generic
drugs (with identical therapeutic effect and bioequivalence), re-
duces opportunities for the development of the national pharma-
ceutical sector, in particular, because of the existence of “evergreen
patents”, and leads to a forced increase in budget expenditures to
provide the society with vital, but branded medicines only [2,4,6].
For example, in order to purchase a viable combined lopinavir/rito-
navir drug Ukraine spends more than 50% of all funds allocated for
buying antiretroviral drugs for the treatment of patients with HIV/
AIDS. This drug is protected in Ukraine by two secondary patents
(on the derivative substance and method of treatment), which be-
came possible due to the disadvantages of the national patent sys-
tem and created an artificial monopoly in Ukraine until 2026. In-
stead, the effect of the primary patent expired in 2016, which would
have made it possible right in 2017 to buy an alternative generic
drugs three times cheaper. In general, savings of $ 13 million would
allow most patients to be treated [3].

Patent healthcare reforms were conducted in several countries
to solve the above-mentioned problems. One of the countries
that has recently begun radical patent reform in the healthcare
sector is Ukraine. Taking into account foreign experience in
Ukraine, new and improved existing legislation on the estab-
lishment and protection of proprietary rights of patent holders
on objects of inventions and useful models, prevention of mis-
use of medicinal products in the registration of trademarks and
provision of legal protection of information on medicinal prod-
ucts, were formulated the proposals that have also been made
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for improving law-enforcement practice [1,11,12]. In addition,
today’s Ukraine is trying to solve an issue that is relevant for
many countries: to relieve the burden of implementing interna-
tional obligations under the TRIPS Agreement using the flexible
statements of the same agreement.

The foregoing points mean the relevance of this study in the
context of, firstly, the identification of common factors for coun-
tries that determine the need for patents in the health sector, and
secondly, on the basis of the analysis of the “flexible elements”
of the TRIPS-plus Agreement and experience of the implemen-
tation it by foreign countries, grounding the possibility of apply-
ing these provisions in those countries where there are strength-
ened requirements for protection of intellectual property; thirdly,
the disclosure of the peculiarities of fundamental patent reform
in the field of healthcare in Ukraine.

The purpose of this article is to analyze legal regulation of
patenting medicinal products in Ukraine and foreign countries.

Material and methods. The methodological basis of the con-
ducted research is the general methods of scientific cognitivism
as well as concerning those used in legal science: methods of
analysis and synthesis, formal logic, comparative law, statistical
methods etc.

Main part.

The Agreement on Trade-Related Aspects of Intellectual
Property Rights (TRIPS) is one of the multilateral trade agree-
ments that are adopted by all members of the World Trade Orga-
nization. By analyzing the standards provided in the Minimum
Standards Agreement, herewith can be noted that it covers a
wide range of issues: copyright and related rights, industrial de-
signs, trademarks, undisclosed information, protection of rights
in a variety of ways etc. At the same time the rules for all aspects
of the protection of inventions are affecting the rights of patent
holders and patients’ rights to access medicines. After all, there
are unified approaches to objects that can receive legal protec-
tion as inventions, the volume of rights of patent holders, and
hence the public’s access to pharmaceuticals [9].

When adopting the TRIPS Agreement and accession to the
WTO, most developing as well as least developed countries re-
ceived the delay up to 2016 for the implementation of patents
relating to the production of medicines [9]. Patenting drugs is
a process that definitely determines the level of innovation in
the pharmaceutical industry. At the same time, a patent as the
security document may create certain barriers, usually of a price
nature for the access of citizens to safe and effective, and most
importantly - relevant to their curative properties. That is why a
number of questions were raised before governments of many
countries concerning the way to ensure that people’s access to
innovative medicines that are still under patent protection are
supposed to be inventions, while preserving the balance between
the need to protect public health and the rights of patent holders
[7]. The economic factors behind the need for patent reforms
in different countries were the need to reduce the burden on the
state budget for the proper supply of necessary medicines to the
population. A commonly-known reduction of price for medi-
cines in the domestic market is possible by expanding competi-
tion with generic medicines. One way to increase competition
from generic drugs is to balance public policies on the issuance
and protection of patents for medicinal products [4,5].

The introduction of the TRIPS Agreement into national leg-
islation systems of different countries at the time of their acces-
sion to the WTO is rather different, and therefore today we ob-
serve a quite different set of rights and obligations for the same
results of intellectual activity [9]. At the same time, according to
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the TRIPS Agreement, the states-members may take use to its
flexible provisions at their own discretion.

1) The exclusion of diagnostic, therapeutic and surgical meth-
ods of treatment from the legal protection of patent law.

German legislation contains direct indications of objects that
cannot be considered as inventions, in particular, surgical or
therapeutic methods for treating people or animals, and diagnostic
methods that are practiced in humans or animals. Unlike Ukraine,
the above-mentioned provisions of the TRIPS Agreement have
been used for reforming their national legislation in Latvia, Lithu-
ania, Estonia, Georgia. Experts O. Orlyuk, O. Kashintseva and
others rightly emphasize that the legal anomaly is the protection
of treatment methods in Ukraine [3,11]. Useful medical model has
obtained absurd forms. The imperfection of domestic legislation of
Ukraine made it possible to patent methods of treatment in a legal
regime of a useful model, which directly contradicts its legal na-
ture. In addition, this practice goes against the European intellectual
property doctrine in this regard [5,6].

2) Bolar Exception, which determines the circumstances in
which the patent holders lose the right to prevent third parties
from committing acts that would otherwise be considered a vio-
lation of their patent rights.

According to the “Bolar” rule, a manufacturer of a generic
medicinal product is allowed to manufacture series of such kind
of medicines until they are tested for the expiration of their va-
lidity period of the patent on an original medicinal product if
it has the registration data necessary for filing the application
with the authorized regulatory authorities. On this basis, the
implementation of the generics is allowed immediately after the
expiration date of the patent. For example, in the United States
with 8 years of data exclusivity protection, this provision applies
to the last 3 years. In the European Union it is 2-year period
from 10 years of data exclusivity protection [15]. Ukraine did
not implement this provision into its national legislation;

3) The possibility of the experimental use of the patented in-
vention without commercial purpose.

Restricting the rights of the owners by allowing the use of the
invention for research or experiment purposes is an important tool
for the development of innovation activity. The right to use the
invention for experimental purposes contributes to the innovation
process, as it is legally established possibility for a potential inven-
tor to improve the patented invention. Most countries, including
Ukraine, have envisaged this provision in their legislation. Thus,
in some countries (in particular, in the USA), the carrying out of
experimental and research activities without the permission of the
patent holder is possible only for scientific purposes. In Europe the
use of the invention for experimental purposes is also allowed in
order of obtaining income (in commercial activity) [13].

4) The possibility of patent denial before granting the patent.

Ukraine has not used this provision. Instead, it was used by
EU member states. For example, the essential features of the
legislation in Germany can be considered as the presence in the
patent procedure of the delayed examination system. It enables
the author to apply to the Patent Office, which must be published
in 18 months, while providing the invention with priority if no
objections received [8].

Moreover, since cooperation between the EU countries is
rather tight, there was a need to create the patent that would pro-
vide protection of intellectual property throughout Europe with-
out contradicting the legislation of each country [8]. It became
the European patent. Within 9 months from the date of the notice
publication on the grant of the European patent, any person may
send a protest against the grant of a patent to the European Pat-
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ent Office. The objection should be filed in written form and
contain the justification of the objection. The filed objection is
to be considered only if the established fee for filing the objec-
tion is paid. This objection concerns the European patent in all
countries to which it has been issued [10].

5) The possibility of patent rejection after issuing the patent.

Ukraine has used this provision partially, predicting the pos-
sibility of challenging the issuance of a patent in to court. In
different countries civil-procedural rules are enshrined in acts of
various levels: laws, by-law bills, precedents. Among the laws
civil-procedural codes are applied mostly often, adopted in Eu-
rope, Japan, South Korea. The system of laws and regulations
was created in the UK (laws on the activities of individual units
of courts and by-laws bills as the rules of procedure for various
courts and certain categories of cases). In the USA and some
other countries an important source of procedural law is the
precedent, which is supposed to become a court decision on a
specific case, that is mandatory for courts of the same and lower
levels when considering such kinds of cases [10; 13].

6) Issuance of compulsory license for an invention the object
of which is a medicinal product.

In fact, it is a matter of the compulsory license, which con-
cerns, for example, the manufacture of a medicinal product, and
may be issued by the competent authority of the State being the
member of the World Trade Organization where the manufac-
ture of medicinal products is not only for the needs of the do-
mestic market but also for the needs of another country which
has not enough capacity for such production.

The example in this case may serve an accident when Canada
developed the drug Apo TriAvir which was shipped to Rwanda
(Africa) [17], where there was not enough capacity to produce
the appropriate drugs. However, in this case, the question arises
about approaches to understanding the lack of production capac-
ity. According to Carlos Correa, the lack of production capacity
should be considered in two respects: 1) technical feasibility,
which depends on the availability of technologies, trained per-
sonnel, equipment, access to raw materials, etc., and 2) an eco-
nomic possibility to sell products. In this case, the researcher
notes that the assessment of opportunities should not be limited
to the assessment of the technical side of production, since the
manufacturer may have insufficient technical ability to produce
them but has the ability to import the active ingredient for the
production of the medicinal product [7,16].

Ukraine alike many other countries applies increased require-
ments for the protection of intellectual property, which makes
it possible to apply the above-mentioned “flexible elements” of
the TRIPS Agreement. Their application would ensure the in-
novative development of the domestic pharmaceutical industry,
remove barriers to access of patients to innovative medicines,
ensure balance between the rights of patent holders and health of
the population, reducing the burden on the budget.

Today the state of the patent system in Ukraine and in most
CIS countries (the system of legal protection of inventions and
utility models) is characterized by the following problems in
comparison with the countries with innovative economy and
having a developed system of protection of intellectual property:

1) invention claiming for legal protection must be the result
of inventive activity (creative activity), and therefore meet the
criterion of “inventory level”, in fact it receives a “weaker” le-
gal protection than a useful model that does not have to meet
this criterion, and therefore often enough being not the result of
inventive activity;

2) useful model obtains intellectual property rights under
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simplified procedure, provides unscrupulous applicants with the
possibility of circumventing the inventions, intellectual property
rights belong to third parties without their consent, and compli-
cates the procedure for protecting the rights to such inventions;

3) useful model, the intellectual property rights of which are
acquired under simplified procedure, provides the possibility for
unscrupulous owners to prohibit third parties from using obvi-
ous technical solutions, that is, in fact, provides an opportunity
to “privatize” a part of the public domain in various fields of
technology and thereby restrict competition on the market, cre-
ates growth factor for prices and generates patent trolling;

4) the presence of only two criteria of legal protection (indus-
trial suitability and novelty) complicates (and in the vast major-
ity of cases makes it impossible) the invalidation of intellectual
property rights to an object that is not the result of inventive
activity and thereby actually violates the rights of others to use
obvious and already known knowledge in various fields of tech-
nology;

5) useful model, the rights of which are granted in accordance
with the current legislation of Ukraine, discredit the system of
legal protection of intellectual property contributing to decrease
the activity of scientific and technical creativity. Owners of pat-
ents for weak, but often obvious solutions, receive benefits in
comparison to patent holders for truly significant and creative
solutions in a variety of industries [1,11,12].

In Ukraine, for example, the same results of intellectual activ-
ity can be protected as inventions, and as useful models. How-
ever, obtaining a patent on the utility model is more advantages
than obtaining a patent for an invention: 1) less time spent as
well as financial expenses; 2) less requirements for patentability
and consequently higher level of protection of received results;
3) lower risks for recognition rights as invalid. As a result the
correlation between registered utility models and inventions
in Ukraine is disproportionately high in favor of useful mod-
els compared to countries with innovative economies and have
more advanced system of protection for intellectual property.
The large share of patents issued without a qualification exami-
nation (patents for utility models) and the lack of procedures for
“post-grant opposition” leads to a high level of abuse within in-
tellectual property rights, which as a matter of fact means lower-
ing the level of intellectual property protection for honest rights
holders [1,12].

In order to address the above-mentioned problems in Ukraine
a radical patent reform in the healthcare sector was launched.
The reform of the national patent law of Ukraine takes into ac-
count the requirements of the TRIPS Agreement and EU stan-
dards. In Ukraine, the following model of legal protection of
utility models is created: 1) the object of the utility model is
the device; 2) the conditions for the provision of legal protec-
tion - industrial suitability, novelty; 3) formal examination of
utility model application for the issuance of patent; 4) the va-
lidity period of intellectual property rights is 10 years; 5) es-
tablishment of administrative procedure for the invalidation of
intellectual property rights for a utility model; 6) the duty of the
patent office is to be established on the request of any person to
provide official search report on the application filed within 6
months. The proposed model has the following advantages: 1)
there is a possibility to quick obtaining a patent for utility model;
2) establishing the possibility of a quick cessation of activity for
unscrupulous owners of the so-called “trolling” patents through the
administrative procedure for the recognition of ineligible rights (in
the Appeals Chamber); 3) the possessor of the patent to the utility
model is to be given an opportunity to evaluate the prospects of its
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compliance with the conditions of patentability through obtaining
an official search report from the department [1,11,12].

Taking into account the requirements of European Union law
in the field of protection of the rights for inventions and utility
models as well as the provisions of the Association Agreement
in the Ukrainian legislation the following laws are envisaged: 1)
the list of technology objects that are not subject to legal pro-
tection is expanded; 2) application filing in electronic form is
granted; 3) any person’s right to submit a reasoned objection to
the application as for examination institution within six months
from the issue date of the information about the application for
invention is granted; 4) the procedure for granting additional
protection of the rights to inventions is specified; 5) the list of
rights and obligations of inventions right-holders (utility mod-
els) is expanded; 6) the possibility of recognizing the rights for
invention and utility model invalidity within administrative pro-
cedure is granted (“post-grant opposition”) [11,12].

Acquiring the experience of radical patent reform in Ukraine
would be useful for other countries as it results in increasing the
efficiency of the national patent system, harmonization with the EU
legislation and the TRIPS Agreement, the formation of legal frame-
work that does not allow the abuse of intellectual property rights.

Conclusions.

1. The common social and economic, political and legal
factors which determine the necessity of patent reform in the
sphere of healthcare are revealed: 1) the necessity of innovative
development of the pharmaceutical industry; 2) removal of bar-
riers for patients access to innovative medicines; 3) establishing
balance between the rights of patent holders and the healthcare
activity among the population of the country; 4) reduction of the
burden on the budget of the country; 5) fulfillment of interna-
tional obligations by the State under international agreements.

2. The analysis of the provisions of the TRIPS-plus Agree-
ment made it possible to experience their implementation by
foreign countries to substantiate the feasibility and justify the
possibility of applying these provisions in those countries where
there are increased requirements for the protection of intellec-
tual property in order to relieve the burden of implementation of
international obligations by different countries under this Agree-
ment using its flexible provisions.

3. The attention is paid to the fact that in comparison to the
countries with innovative economy and having more developed
system of protection of intellectual property than in Ukraine and
in most CIS countries, the current state of the system of legal
protection of inventions and utility models (patent system) is
characterized by significant disadvantages. Patent reform has
been launched in Ukraine to eliminate them taking into account
the best practices of foreign countries. Borrowing Ukraine’s ex-
perience would be useful for other countries as it results in the
creation of progressive model of legal protection for inventions
and utility models.

Finally, it should be noted that the issue of legal regulation
of patenting of medicinal products on international and national
levels should be investigated on in order to increase the effec-
tiveness of such kind of regulation. Countries should intensify
cooperation within the framework of specialized international
institutions. The criterion for measuring the success of interna-
tional cooperation in this area is not only the existence of effec-
tive international organizational-legal and normative-legal mecha-
nisms of cooperation of different countries, but the implementation
of norms of international law into national law. Improvement of the
national legislation should carry on complex nature.
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SUMMARY

PATENTING OF MEDICINAL PRODUCTS: THE EXPERIENCE OF IMPLEMENTATION
OF THE FLEXIBLE PROVISIONS OF THE TRIPS-PLUS AGREEMENT BY FOREIGN COUNTRIES
AND THE FUNDAMENTAL PATENT REFORM IN UKRAINE

Deshko L.

Kyiv National University of Trade and Economics, Ukraine

The purpose of this article is to analyze the legal regulation
of patenting medicinal products in Ukraine and foreign coun-
tries. To solve this problem, the author examines the experience
of foreign countries, offers directions for improving the legal
regulation of pharmaceutical patenting. The empirical basis for
the study is international documents, valid legal acts of various
countries that regulate this area of legal relations, draft acts, sta-
tistics, give assessment of Ukrainian and foreign experts. The
methodological basis of the conducted research is the general
methods of scientific cognitivism as well as those used in legal
science: methods of analysis and synthesis, formal logic, com-
parative law, statistical methods etc. There are revealed the com-
mon social and economic, political and legal factors that deter-
mine the necessity of patent reform in health care. The analysis
of the provisions of the TRIPS-plus Agreement made it possible
for them to be implemented by foreign countries to substantiate
the feasibility and justify the possibility of applying these provi-
sions in those countries where there are increased requirements
for the protection of intellectual property.

The peculiarities of the patent reform in the sphere of pub-
lic health services in Ukraine are revealed. The attention is

focused on the problems that exist in the patent system of
Ukraine and most of the CIS countries compared to countries
with innovative economies and have developed system of
protection of intellectual property. The model of legal protec-
tion of inventions and useful models, which is introduced in
Ukraine, its advantages as well as innovations in the legisla-
tion of Ukraine are described. It is argued that Ukraine is
an example of the state that has come up with reform in a
comprehensive manner and in carrying out it has borrowed
the best foreign experience. It is noted that the issue of legal
regulation of patenting of medicinal products at international
and national levels should be investigated in order to increase
the effectiveness of this type of regulation. Countries should
intensify cooperation within the framework of specialized in-
ternational institutions. Improvement of the national legisla-
tion should carry on a complex nature.

Keywords: medical patent, registration for a medicinal prod-
uct, medical intellectual property, patent medicine, intellectual
property protection, patent reform in the healthcare sector, legal
protection of inventions, Ukraine

PE3IOME

IMATEHTOBAHMUE JTEKAPCTBEHHBIX CPEJACTB: OIIbIT UMIIVIEMEHTAIIUN
T'MBKHUX MOJOXEHUMA COIVIALIEHUS TRIPS-ILTIOC 3APYBEKHBIMU CTPAHAMU
N KOPEHHAS TATEHTHAS PE®@OPMA B YKPAUHE

Jemko JI.M.

Kuesckuil HayuonanoHvlll mopeo8o-3KOHOMUYECKULl ynusepcumen, Ykpauna

Lenpto maHHOTO HMICCIIEIOBAHUS SBISIETCS aHAIIU3 TIPABOBOTO
peTyIHpOBaHUS ATEHTOBAHHS JICKAPCTBEHHBIX CPEACTB B YKpa-
WHEe W 3apyOeXHBIX cTpaHaX. s pemeHus 3Toil mpoOiIeMbl
aBTOp HCCIEOYEeT OMBIT 3apyOe:KHBIX CTpaH, MpemiaraeT MmyTH
COBEPILICHCTBOBAHMS MPABOBOTO PETYIUPOBAHUS MaTCHTOBA-
HUS JCKAPCTBEHHBIX CPEACTB. DMIHPUYECKON 0a3oil mccie-
JOBAHUS SBIIOTCS MEXIYHAPOIHBIE TOKYMEHTHI, NEHCTBY-
IOIME TMPABOBBIC aKThl PA3JMYHBIX CTPaAH, PETYIUPYIOLINE
9Ty chepy MpaBOOTHOLICHHIA, TPOCKTHI TAKUX aKTOB, JaHHBIC
CTaTUCTHKH, OI[CHKA YKPAUHCKUX U 3apyOeKHBIX SKCIEPTOB.
MeTomonorndeckoii 0CHOBOH MPOBEICHHOTO HCCIICIOBAHUS
SIBIISTFOTCS O0IIHE METOABI HAYYHOTO TIO3HAHHUS, a TAKKE TPHU-
MEHsEMbIC B IOPUIUYECKON HayKe: METOJABI aHAIH3a U CHH-
Te3a, (OpPMANBbHO-IOTHYECKUH, CpPaBHUTEIHHO-IIPABOBOH,
CTaTUCTHYECKUI. B pesynprare MpoOBEACHHOTO HCCIEA0Ba-
HUS BBISIBICHBI OOIIWE IS CTpaH OCHOBHBIE (PAKTOPHI, 00-
YCIaBIUBAOIINE HEOOXOMUMOCTh MPOBEACHHS MaTCHTHBIX
pedbopm B cdepe 3apaBooxpaneHus. Ha ocHoBe aHamm3a
«rubkux snemeHToB» Cormamenus TRIPS-mumroc u ombiTa
AMITJIEMEHTAIINH UX 3apYOCKHBIMH CTPaHAMH apryMEHTHPO-
BaHa 11eJ1Ieco00pa3HOCTh U 000CHOBAaHA BO3MOXKHOCTD IIPUMeE-
HEHUS STUX MOJIOKCHUH B CTpaHaX, B KOTOPBIX CYIIECTBEH-
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HO y’K€CTOUCHBI TPEeOOBAHUS K OXpaHE HHTEIICKTyalbHON
c0oOCTBEHHOCTH. PacKpBITEI 0COOCHHOCTH MAaTEHTHOH pe-
¢dbopMBI B cdepe 3ApaBOOXpaHEHHUS B YKpawHe. AKIEHTH-
pOBaHO BHHMaHHE Ha MpoOJIieMax, KOTOPIE CYIECTBYIOT B
MaTeHTHOH cucTeMe YKpauHbl u OonbmnHCTBa cTpan CHI
B CPaBHEHHUH CO CTPaHAMH C HHHOBAIMOHHOW 3KOHOMHKON
U Pa3BUTONH CHCTEMOH OXpaHBl MHTEIUIEKTYalbHOH CcO0O0-
cTBeHHOCTH. OXapaKkTeprn3oBaHa MOJENb IIPABOBOH OXpa-
HBI H300pETEeHNH U MOJNIE3HBIX MOJENIEH, KOTOpask BBOJUTCS
B YKpamWHe, e NMpeuMyIecTBa, a Takke HOBAIIMH B 3aKO-
HOJIaTeIbCTBE. APIYMEHTHPOBAHO, UYTO YKpaWHa SIBISET-
csl IPUMEPOM TOCYAapcTBa, KOTOPoe K pedopMe MOJONLIO0
KOMIIJIEKCHO U NP €€ MPOBEACHUH 3aNMCTBOBAJIO JIYUIIINK
3apyOeKHBII OonBIT. B BRIBOZAaX OTMEYaeTCs, 9YTO BOMPOCH
MPaBOBOTO PETYIHPOBAHUS MATCHTOBAHUS JTEKAPCTBEHHBIX
CPEeACTB HAa MEXAYHApPOJHOM M HANHMOHAIBHOM YPOBHSX
JOJDKHBl M BIpPEAb KOMIIIEKCHO HCCIEN0BATHCA C IENBIO
€ro peryIHpOBAHUSL.

TocymapcTBa HOMKHBI YCHINTH COTPYIHHYIECTBO B PaMKax
CIEIMANTN3NPOBAHHBIX MEKTyHapOAHBIX oprann3anuil. Cosep-
MICHCTBOBAHHIE HAIIMOHATEHOTO 3aKOHOJATEIbCTBA JODKHO HO-
CHUTh KOMIIIEKCHBIN XapakKTep.
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KOMILIEKCHOE U3YUYEHHME IMPOTUBOI' PUBKOBOI'O JEMCTBUS SMYJIbCHUHU SBIEHOJIA
B IOJIMCOPBATE-80 HA DTAJIOHHBIMN LIITAMM Candida albicans ATCC 885-653

Denopuenko B.U., [Toasinckas B.I1., 3auenuio C.B., booposa H.A., Jlo6ans I A.

Buvicwee cocyoapcmeennoe yuebnoe 3asedenue Ykpaunvl « Vipaunckas meouyunckas
cmomamonozuueckas akademusy, Ilonmasa, Ykpauna

I'pubsr poxa Candida, B yactaoctu Candida albicans oTHo-
CSTCS K IpyIie Bo30yuTeseii ONmopTyHUCTHYESCKUX HH(EeKIni
[1], cnenoBarenbHO, HE SIBIISIOTCS BBICOKO MAaTOreHHbIMU. Oj1Ha-
KO, OCOOCHHOCTHU SIMAEMUOJIOTUM KaHANI03a 3aKIIOYAIOTCS B
TOM, YTO JJAHHBII MUKPOOPTaHU3M MOXKET IPHCYTCTBOBATh B CO-
CTaBe Pe3nICHTHOI MUKPOQIIOpHI 310pOBbIX Jofei. Kananmos,
Kak IMposiBlieHne AncOn03a, BO3HUKAET Ha (DOHE CHUIKCHUSI KO-
JIOHU3AIIMOHHOM PE3UCTEHTHOCTH CIU3UCTHIX 000T0YEK U KOKH
B CHIIy TeX WIM UHBIX mnpuuuH [15,16], uemy moxeT crnoco0-
CTBOBATH IIMPOKOE MPHUMEHEHHE aHTHOAKTEPUAIBHBIX CPEICTB
(B mepBy0 ouepe/ib - aHTHOMOTHKOB), 0COOEHHO CAMOCTOSITEITb-
HO€ 1 OECKOHTPOJIBHOE HX MPUMEHEHHE, IPUEM KOPTHKOCTEPO-
UJIHBIX TOPMOHOB, IIUTOCTATUKOB, KOHTPAIIENTHBOB.

Ipobnema mpoduIaKTUKK M JICUSHUs] JAHHOH ONIOPTYHHU-
CTUYECKOH MH(EKIHMHU SBISICTCS YPE3BbIYAHO aKTyaIbHOM JUTs
mMpokoro kpyra jaui. CKIOHHBI K BOSHUKHOBEHUIO KaHANI03a
JIMIA C MPEXOAAIMM UMMYHOAS(GUIINTOM, KOTOPbIH BOSHHKAET
rocjie MepeHEeCeHHOT0 OCHOBHOIO 3aboseBaHusd. AKTyalbHa
3Ta mpobiemMa M Uil JIML C TIOCTOSHHBIM HapyLICHUEM HM-
MYHHOTO cTaTyca, B ToM uuciie s BUU-nHbuumupoBaHHbIX
u, B yactHoCTH st jaun co CITM]lom. Bnusitor Takxke BO3-
pacTHbIe 0COOCHHOCTH (YHKIHOHHUPOBAHUS UMMYHHOH CH-
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CTEMBI, YTO KAaCaeTCsl TAKKE HOBOPOXKACHHBIX ACTCH M JIHIL
HOXHJIOro Bo3pacta. PaspaboraH psg dGQEKTHBHBIX MPO-
THUBOTPUOKOBBIX IPENApaTOB IJISi CUCTEMHOIO, a TaKXe IS
MECTHOro npuMeHeHus. OQHAKO, HeJI0OCTaTKOM XHMMUYECKUX
HPernapaToB YacTo SABISAIOTCSA MOOOYHBIE ICHCTBYSL, 0COOCHHO
B YCJIOBHSIX CHCTEMHOTO IIPUMEHEHHUS.

Pa3paborka NpoTHBOrpHOKOBBIX NPENAPaTOB HAa OCHOBE pac-
THTEIBHOTO ChIPbS TAKKE MOXKET OBITh I0JIE3HON, 0COOEHHO TO
Kacaercs IpernaparoB [Jisi MECTHOTo npuMeHeHus. CyluecTny-
eT OOJbIIOe KOIMYECTBO PACTCHMIl U SKCTPAKTOB U3 HUX, IS
KOTOPBIX XapakTepHa aHTHMHUKPOOHAsi akTUBHOCTH [5]. OnHuM
U3 CPEACTB PACTUTEIBHOTO MPOMCXOXKICHHS CO 3HAUYMTEIbHBIM
AQHTUMHUKPOOHBIM JieiicTBHeM sBisieTcst aBrexon [9,12]. Jlns
HEro XapaKTepHbl AHTHCENTUYECKUE, HPOTUBOBOCHAIUTEIIb-
Hble U 00e300iMBaolIne cBoiictBa. OH MIMPOKO NPUMEHSETCS
B CTOMATOJIOTMYECKON NPAKTUKE KAK OIMH M3 KOMIIOHCHTOB
LMHK-OKCUJIHBIX 1IACT U1l BPEMEHHOTO M HOCTOSIHHOTO ILIOM-
O6upoBanus 3y0os [18]. OqHako, BreHOJ HE MOITYYHIT LITUPOKOTO
HNPUMEHEHHS B KaUeCTBE AHTHCENTUKA JUIS HAKOXHOIO MpUMe-
HEHUsI ¥ JJ1s1 00pabOTKH CITM3HUCTHIX 000I0UEK.

HccnenoBanre aHTUMUKPOOHON aKTMBHOCTH 3BIEHOJA MPO-
BOJIMJIOCH B BHJE PacTBOPOB 3TOTO BELIECTBA B CIUPTE U JH-
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metmicynbpokeune [10,11]. Tlpeacrasnser nntepec cosgaHue
OMYJIbCHU IBIEHOJA C UCIOIB30BAaHUEM JPYTMX BEIIECTB, 00-
Jlajaromux  BBIPAXKEHHBIMU  OMYJIbI'UPYIOIIUMU CBOﬁCTBaMVI,
1'[060'-{1‘[06 ﬂeﬁCTBHe KOTOPBIX ABJACTCA MUHUMAJIbHBIM. B nu-
TepaTrype He OCBEIICHBI BOIPOCHI O BO3MOXKHOCTH IOJYUYCHUSI
9MYJIBCHHU IBreHoua B rosucopoare-80, KOTOPhIN XapaKTepusy-
eTCs1 SMYJIBIHPYIOLIMMHE U COMIOOMITN3UPYIOIIMMH CBOHCTBAMH,
JIETKO pa3jiaraeTcsi BO BHELIHEH cpere.

VkazaHHbIe cBoiicTBa nosrcop6ara-80 MOryT okasarbcs I0-
JIE3HBIMH HE TOJIBKO B POJIM dMyJbratopa 3Brenosa. JlanHoe
BEII[ECTBO, BEPOSITHO, TAKXKE CIOCOOCTBOBYET JE3MHTErPaLlUK
MHUKPOOPIaHU3MOB KaK MEXIy COOOH, Tak U CO CTPYKTypaMH
KO)KHBIX TTOKPOBOB M CIM3HUCTBIX obOosouek. Bo3szeiicTBys Ha
JIUIUHBIE CTPYKTYPBI 000JI09€K MUKPOOPTraHU3MOB, MOJIHUCOP-
6a1-80, 110 BCeli BEPOSITHOCTH, SIBISICTCS IPUYUHOM HAPYLICHHS
HPOLECCOB are3Mn U KOJIOHU3AIUH MUKPOOPTaHU3MOB.

Llenpio TAHHOTO HCCIIEIOBAHUS SIBUJIOCH KOMIUIEKCHOE W3-
yUYCHHUE JCHCTBHS DBreHONA, SMYJIbIHPOBAHHOIO B MOJIKUCOP-
6are-80 Ha kynsrypy Candida albicans ATCC 885-653 mytem
OIIPE/ICNICHNS] MUHUMAJIBHOH MHTUOUPYIOIIeH, MUKOLUIHOW U
MHUKOCTaTHUECKOW KOHIICHTPAIIHIA, a TAKKE MOKa3aTesIel HHTeH-
CHUBHOCTHU PA3MHOKCHUA FpI/I6OB B MOCTMHUKOCTATHYCCKHX KOH-
LEHTPALUSIX IBICHOJIA.

Marepuan u MeTofIbI. B kauecTBe OCHOBHOIO HCCIIEAYEMOro
BEIIECTBA MCIOJIb30BaU 3BreHon (rmpoussonutesis OO0 «Jla-
Tyc», YKpauHa). J{is nomydeHus sMyJIbCUH TPUMEHSITH IMYJlb-
rarop nonucop6ar-80, criocoOHbIN 00eCeYnTh KaueCTBEHHOE
pacmpereneHie IeiCTBYIOIEro BEIeCTBa B dMYJIbCUH. DBre-
HOJI IIEPBUYHO SMYJIBIHPOBAJIH B 1ojrcopbarte-80 B cooTHOIIE-
nuu 1:1. CnenoBarenbHo, B paboueM pacTBOpPE KOHIICHTpALUU
9BreHOJA U nojrcopbara-80 ObLIM OMMHAKOBBIMU U COCTABUIIN
50 006&M.%. KonndecTBeHHOE OnpesieieHne MUHIMaIbHOW HH-
rubupyromeil koHuenTpauuu (MUK) sBreHona s KyabTypsl
rpubOB HCCIIEIOBAIM C IOMOIIBI0 METO/A MOCIIEI0BATEIbHBIX
Makpopo3ssenenuil [3,7] B sxuakoit cpene Cabypo B quanasoHe
ot 0,1 10 0,00313 06bEM.%. Yka3aHHBIN 1Uana30H pa3BeCHUI
BBIOpAaH Ha OCHOBAHUM JaHHBIX JuTeparypsl [8,10] 06 ypoBHe
HpOTI/IBOKaH}lI/IﬂO:’)HOﬁ AKTUBHOCTHU 3BI'€HOJIA B pas3sjIMYHbIX pac-
TBOPUTEJIAX, a TAKKE CO6CTBCHH]>IX NpEABApUTEIIbHBIX UCCJIC-
JIOBaHUI eMyJIbCUH IIpenapara B rnoiaucopoare-80.

B wuccnenoBanun ucnons3oBan dtanonusli mwtamm Candida
albicans ATCC 885-653, 3aumcrBoBanHblii u3 I'Y «HcTuTyTa
SMHUIEMUOJIOTHU U MHPEKITMOHHBIX Oomne3He um. JI. B. I'poma-
mesBckoro AMH Vkpauns» (Kues). HOKymIOM TOTOBHAN TTy-
TEM IIOJIyYeHUS CYCIIEH3UM C 5 THIUYHBIX KOJOHHH CYTOUHOH
kynbTypbl Candida albicans ATCC 885-653 B xuukoii cpene Ca-
Oypo ¢ ucnonb3oBanueM ctangaapra 0,5 Mak-®dapnanga [3].
K 1 M1 sMynbcuy 3BreHosa ¢ KOHIEHTpalel B Auana3oHe oT
0,1 o 0,00313 06BEM.% nobasmnsiuu mo 100 MKJI KyabTypsl
MHKPOOPTraHW3MOB U MHKYOUPOBAIIK MPOObI B TEUSHUE 2 CYTOK.

MUK npenapara onpeznesnsuiach 0 IPU3HAKY OTCYTCTBUS BU-
JMMOTO pocTa IprOOB B JKUAKON MUTATENBHOM cpene. B ombiT-

HOI CepUU COACPIKAINCH BCC KOMIIOHCHTBI B COOTBETCTBYIOILINX
KOHLICHTpALXIX. B KOHTPOIIb AIMyJIbraTopa 3BreHON He BHOCHII-
cs1. KoHTpomu Ky/nbTyphl COAEpIKaJIU: B ONBITHOW CEpUM — IIUTa-
TenbHYyo cpeny, nonucopbar-80 (IIC-80) u kynbTypy; B KOHTPO-
JIe DMYJIBraTopa — MUTATENIbHYIO CPey U KYIBTYDY.

Jlnis onpeneneHus QyHMMUIUIHOTO W (DYHTHOCTATHYECKOTO
JIeUCTBUSI IperapaTa MpoBOJHIN [IEPECEB COIEPIKUMOTO IIPOOH-
POK, B KOTOPBIX BUAMMBIE MPHU3HAKH POCTAa MHKPOOPTaHU3MOB
OTCYTCTBOBAJIH, Ha IUIOTHYO cpexny Cabypo.

KonuuecrBennas OLICHKA BJIMSAHUA 3BIC€HOJIA HA KIICTKH I'pU-
00B MPOBOJMIACH IIYTEM OINPEACICHHs] KOJIMYECTBA KOJOHHE-
obpasyroumx eauuuil B 1mi nHokymoma (KOE/min). [st atoro
IIPOBOAUIIA TNEPECEB M3 OINBITHBIX U KOHTPOJIbHBIX Hp06l/lp0K
10CJIe ABYX CYTOK KyJbTUBHpoBaHUs Ipu 37°C CEKTOPHBIM Me-
TozioM [6] Ha MUIOTHYIO muUTarenpHyto cpeny CalOypo B yamiku
[lerpu. Yamku ¢ noceBamu BolaepxuBanu npu 37°C B TeueHue
cyTok. KoHTpOJIb KYJIBTYpBI COfeprkall muTatenbHyto cpeny Ca-
Oypo M COOTBETCTBYIOILEE KOJTMYECTBO UCCIISYeMOU KyJIbTyphI.
Kontposb amysnbraropa copeprxai noaucopoar-80 B pa3BeneHu-
SIX, COOTBETCTBYIOLINX TAKOBBIM B OIIBITHBIX np06ax.

DKCHEpUMEHTHI BBINOIHEHB! B KoiauuecTBe 5 cepuid. [loxa-
3aTeId MHHHUMAJbHOM MHKOCTATUYECKOM W MHUKOLMIHOW aK-
tuBHoctH ¥ KOE/MiT B Kak0i CepHM SIBIISUIUCH MOCTOSHHOM
BEJIMYMHE, YTO, 110 BCEil BEPOSITHOCTH, OOYCIIOBICHO CTEIEHbBIO
YYBCTBUTCJIBHOCTHU HPUMEHACMbBIX CTAaHAAPTHBIX METOHAOB MC-
CJICIIOBAHUSI C OJHOU CTOPOHBI, @ C APYTOM - TOUHOCTBIO UX BOC-
IIPOU3BEACHHUAA. B cBs3u ¢ BBINICU3JIOKCHHBIM, CTATUCTUYCCKAA
00paboTKa JaHHBIX 10 ONPEACICHHUIO CTAaHJAPTHOIO OTKIIOHE-
HUSI TTOJTYUCHHBIX ITOKa3aTeleil He TPOBOIMIIACK.

PesyabTarel m ux o0cysxkaenue. Pesynsrarsl onpeneieHus
IPOTUBOTPUOKOBOTO JICHCTBHSI HBIEHOJA METOAOM CEPHIMHBIX
pa3BezieHnit B xuakoit cpene Cabypo mpencTaBiieHbl B TaOIH-
ne 1. Cpena ocraBanach Mpo3pavyHol (BUIUMOIO pOoCTa HE Ha-
0J1r071a7I0Ch) TTOCTIE ABYX CYTOK KyJIbTUBUPOBAHUS B KOHLIGHTPA-
i 3Brerona 10 0,025 006EM.% BKITIOUUTEIBHO, @ B KOHTPOJIC
aMysbraropa - B kouuentpaunu 0,1 006ém.%. Takum oOpazom,
MUK »Brenona s kynsrypsl Candida albicans ATCC 885-653
cocrasuia 0,025 066Em.%, onucopbara-80 - 0,1006EM.%.

IMocne nepeceBa cogepkuMoro npodupok Ha cpeny Caly-
po B yamkax [leTpu oTcyTcTBHE pocTa 0OHApYKEHO B KOH-
nertpannn 10 0,050668M.% (Tabnuna 2), 9TO pacicHUBACT-
CA KaK MUHUMaAJIbHasA (byHFl/ILII/l)IHaﬂ KOHLOECHTpAaLus.

B xoHTpoJIe SMynbratopa B yKa3aHHbBIX Pa3BeJCHUSIX (QyHIHU-
LIM/IHAsI AKTUBHOCTh He OOHapyIKeHa.

[lonyueHHble pe3yabTaTbl MOATBEPXKAAIOT JIUTEPATypHBIC
JTAHHBIC OTHOCHUTEIBHO BBICOKOTO YPOBHS MPOTHBOIPHOKOBOI
AKTUBHOCTH 9Brenona [17]. MexaHu3m aHTUMHUKPOOHOW aKTHB-
HOCTHU 3BI€HOJIA 3aKJII0YAeTCsl B BO3/ICHCTBUM Ha CHHTE3 KOM-
IIOHEHTOB KJICTOYHOI CTeHKH (OeTa-IIMKaHbl, XUTHH, MaHAHHbI)
IIyTE€M BO3JCHUCTBHUS HA 3HAUMMble MEeMOpaHO-CBsI3aHHBIE (ep-
meHTsl [8,10]. Bausaue Ha crpykrypy oGomouku C. albicans
CUMTACTCS] NPAKTUUECKH 3HAYMMBIM, MTOCKOJIBKY ITO O3HA4aeT

Tabnuya 1. Onpeoenenue MUK smynocuu 262enona 6 nonucopoame-80
ons amanonnozo wmamma Candida albicans ATCC 885-653 6 arcuoxoii cpede Cabypo

O6wém.% KoHTpoan

Cepun 0,1 0,05 0,025 0,0125 0,00625 0,00313 P
KYJbTYpPbI
IKCIEPUMEHTA
OmnpIT - - + + + +
KonTpons . n " n . N
IMyIIBraTopa
npuMedanus. «+» - GUOUMBILL POCI KVIbIYPbL, «-» - OMCYMCMEUe UOUMO20 POCIA
© GMN 167
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Tabnuya 2. Onpedenenue MUHUMATLHOLU MUKOYUOHOU U MUKOCMATNUYECKOU KOHYEHMPAayull SMYTbCUU 962eHONA
6 nonucopbame-80 ons smanonnozo wmamma Candida albicans ATCC 885-653

Obem.% Konrtpouan
Cepun 0,1 0,05 0,025 0,0125 0,00625 0,00313 P
KYJbTYPbI
JKCIepUMeHTa
OmnbIT - - + + + + +
Komrpous + + + + + + +
IMYJIBraTopa
NPUMEUAHUS: «+» - BUOUMBIIL POCI KYIIbIYPbL; «-» - OMCYMCMBUE BUOUMO20 POCIIA
Tabnuya 3. Konuuecmeo KOE/mn smanonnoeo wmamma Candida albicans ATCC 885-653 6 cpeoe Cabypo
8 YCIOBUSX KYIBIMUBUPOBAHUS C PAZTUYHBIMU KOHYEHMPAYUAMU SMYIbCUU 982€HONA 8 honucopbame-80)
O0bém. % KonTpoan
Cepun 0,1 0,05 0,025 0,0125 0,00625 0,00313 P
KYJbTYPbI
IKCIEPUMEHTA
OmbIT - - <10° 5x107 5x107 5x107 5x10°
Korrrpox <10° 5x10¢ 5x10¢ 5x10¢ 5x10¢ 5x100 5x10¢
JMyJibraTopa

BO3MOXKHOCTH BO3JCHCTBUSI Ha Takod ()akTOp NATOreHHOCTH,
KaK aJre3nBHbIE CBOHCTBA (yMEHBIICHHE CIIOCOOHOCTH Trpuda
KOJIOHU3MPOBATh TKaHH OpraHu3Ma-xo3suHa) [13,14], uto Tax-
K€ MIPUBOJUT K MOP(HOIOrHIecKoil TpaHC(hOopMaIiu B riuQoByIo
dhopmy (yBennueHne ero MHGeKInoHHOCTH) [2,14].

OnHako, B JINTEPATypHBIX HCTOYHHMKAX HE OCBELICHBI BO-
IIPOCHI BIMSIHUS dBreHona Ha rpubsl poxa Candida B koHIEH-
TpaIMsAX MEHbIIe MHUKocTarudeckoi. IlostoMmy ocymecTBieH
repeceB KyJIBTYPBI C )KUJIKOH MUTATEILHON Cpe/ibl Ha INIOTHYIO
cpexy Cabypo CeKTOPHBIM METOJIOM JUIsl OL[EHKH KOJTHYECTBEH-
HBIX MOKa3aTesei BIMSHUS AMYJILCHU DBI€HOJIA Ha TPUOBI poaa
Candida B KOHIIEHTpaIUsIX HIKE MUKOCTaTHYECKOH. Pesynbra-
TBI CEKTOPHOTO IT0CEBA IIPE/ICTABICHEI B TabnuIe 3.

B xonrtpone xymbsrypsl koiamdectBo KOE/mn cocraBmio
5x10° Dsrenon B koHueHrparuu 0,025 006EM.% yMeHbIIAT
kosmuectBo KOE/mit 1o <10°. B konuenrpamusx ot 0,0125 mo
0,00313 06b&M.% xommuectBo KOE mpeBbIano cooTBeTcTBy-
IOIINH TTOKa3aTelIb KOHTPOJIS Ha OJHH MOPSIOK, CTAOMIIBHO paB-
Hsisich 5% 107

Takoe yBenmuenune xonmdectsa KOE/MiT B OIIBITHBIX TIpOOUp-
Kax B MHTepBajJe KoHLEeHTpanuii sBrenona ot 0,01250066m.%
110 0,00313 06BEM.% B cpaBHEHHHU C KOHTPOJIEM (TTOCTMHUKOCTA-
THUYECKOE JICHCTBHE) 3aCITy’KHBAET JIONOJHUTEIBHOTO aHAIN3A.
[penmnonaraem, 4To B JAaHHOM JMalla30HE KOHIIGHTPALUH JBre-
HOJI:

- CO3/1aeT HeOIAaroNpUsATHOE BIHMSHIE HA STAIIOHHBIN IITaMM,
BCJIC/ICTBHE YEro KyJIbTypa aKTHBU3HPYET I'€HeTHYecKHn o0y-
CJIOBJICHHBIN MOTEHIIHAAT;

- HOJ BIMSHHEM HBIEHOJNA YMEHBIIACTCS! MPOYHOCTH CBSI3H
MEX/ly KJIETKaMH M OHH B OOJIBbIIEH CTENEHH Pa3beanHSIOTCS
IIPU BCTPSIXUBAHHMY;

- 3TO MOTYT OBITH TAK)KE OINpPE/ENICHHBIC HEYUTCHHBIC BO3/ICH-
CTBHSL.

BrrsicHeHHe peanbHON NPUYNHEI YKA3aHHOTO SIBICHUS TPeOy-
©T MPOBE/ICHHUS IOTIOIHUTEIBHBIX ncciaenoBanuii. OnHako, 6e3-
YCIIOBHBIM SIBIISICTCSl (DAKT PA3JIMYMsI JAaHHBIX OIBITHBIX ITOKa-
3aTeneil OT KOHTPOJILHOW MPOOBI, CIIeI0BaTeNIbHO, HAOMIOaeTCs
OIIPE/ICJICHHOE BIIMSTHHE DBICHOJIA B YKA3aHHBIX PA3BEJCHUSX.

BriBoabl. B pesyinbraTe IpoBeeHHBIX HCCIESIOBAHUN yCTa-
HOBJICHO, YTO IBIEHOJ, SMYJIbIMPOBaHHEIA B noscopbare-80,
OKa3bIBaCT CHUIILHOE IIPOTHBOIPHOKOBOE BO3/ICHCTBHE Ha KYIIb-
typy Candida albicans ATCC 885-653 (MMUHHMaIbHASI MHKO-
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LUJTHAsE KOHIEHTpaust coctasisieT 0,5 006EM. %, MUHIMaIbHAs
MUKocTatuueckas KonieHtpanus — 0,02500b6M.%).

IMocT™MuKOCTaTHUECKHE KOHIIGHTPALUH ABIEHOJIA IPUBOMAT K
yBenmuenuto koandectsa KOE/MiT B cpaBHEHUH ¢ KOHTPOJIEM B
10 pa3. CHuxeHMe KOHLeHTpanuu 3BreHona Huxke MUK moxer
CII0COOCTBOBATH MOBBIIICHUIO KOJIOHH3AI[IOHHOTO TTOTCHIHAA
rpuboB Candida albicans ATCC 885-653. ITonmncopbar-80 obe-
CIIEUMBACT IOJIyYCHUE SMYIbCHH DBIE€HOJA, KOTOpasl Xapakre-
pH3yeTcsl MPOTHBOIPHOKOBOM AaKTHBHOCTBIO B KOHIICHTPALUH
110 0,1 006EM.% BIIFOUUTEIBHO.
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SUMMARY

COMPREHENSIVE STUDY OF ANTI-FUNGAL EFFECT
OF EVGENOL EMULSION IN POLYSORBAT-80 ON
REFERENCE STRAIN OF CANDIDA ALBICANS ATCC
885-653

Fedorchenko V., Polyanskaya V., Zachepilo S.,
Bobrova N., Loban G.

Higher State Educational Institution of Ukraine «Ukrainian
Medical Stomatological Academy”, Poltava

The aim of this research was a comprehensive study of the
polysorbate - 80 emulsified eugenol effect on the culture of Can-
dida albicans ATCC 885-653 by determining of minimal myco-
static, mycocidal concentrations and indexes of fungi reproduc-
tion intensity in postmycostatic eugenol concentrations.

Minimal mycostatic and mycocidal concentrations was deter-
mined by sequentialmakrodilution of eugenol emulsion in Sab-
ouraud liquid medium with next transferringthe tubes’ contents
on the solid Sabouraud medium. The amount of colony forming
units /ml of Candida albicans ATCC 885-653 was determined by
the sector method.

© GMN

The high antifungal activity of the eugenol emulsion in poly-
sorbate-80 for the Candida albicans ATCC 885-653 culture has
been proven. However, postmicostatic concentrations of eugenol
led to increasing the number of colony-forming units per 1ml 10
times compared with control, it can promoteincreasingthe colo-
nization potential offungi in this range of concentrations.

Keywords: eugenol, polysorbate-80, Candida albicans, anti-
fungal action.

PE3IOME

KOMIVIEKCHOE WU3YYEHUE ITPOTUBOI'PUBKO-
BOI'O JEWCTBUS SMYJILCUH 3BrEHOJIA B IO-
JIMCOPBATE-80 HA STAJIOHHBINA IITAMM Candida
albicans ATCC 885-653

®enopuenko B.U., MMoasinckas B.I1., 3auennio C.B.,
Boo6posa H.A., Jlo6aub I"A.

Bovicuiee 2ocyoapcmeennoe yuebnoe 3agedenue  Yxpaurvl
«Vrpaunckas meduyunckas cmomamono2uueckas akademusy,
llonmasa, Ykpauna

Llenpio JaHHOTO HCCIIENOBAHMUS SIBUIOCH KOMIUIEKCHOE W3-
yueHHE ACHCTBHS JBIE€HOJIA, SMYJIBTHPOBAHHOIO B IOJIUCOP-
6are-80 na xynsrypy Candida albicans ATCC 885-653 nytem
OIpe/ieSieHUs] TIOKa3aTeNeil MHUHHMMAaJbHOM HWHIHOMpYIOIIEH,
MUKOIUJIHON U MUKOCTAaTUYECKON KOHIICHTPALUNA ¥ WHTCHCHB-
HOCTH PasMHOXCHUA FpI/I6OB B ITOCTMHUKOCTAaTUYCCKUX KOHIICH-
TpaLMsX DBIEHOIA.

MuHHMAaJIbHY0 HHIHOUPYIOLLYI0, MUKOLIMAHYIO U MHUKOCTa-
THUYECKYIO KOHIIGHTPALUK dMYJIbCHH IBIEHOJNA B IOIUCOpOa-
te-80 s rpudos Candida albicans ATCC 885-653 onpenens-
JIX METOZIOM MOCJIE0BATEIbHBIX MAaKpPOPa3BEICHUH B JKUIAKOH
nutarenabHol cpene Cabypo ¢ MOCIEAyIOUHM HEepeceBOM CO-
JePIKUMOT0 MpoOUpoK Ha ioTHyto cpeny Cabypo. Komnmue-
CTBO KOJIOHHEOOpasyromux eanHul B 1 mit Kynerypsl Candida
albicans ATCC 885-653 ornpezeisiin CEeKTOPHBIM METOIOM.

JloxazaHa BbICOKas IPOTUBOTPUOKOBAst aKTUBHOCTb IMYJIbCUU
aBrerosna B noaucopbdare-80 s kynsrypsl Candida albicans
ATCC 885-653. TIoCTMHKOCTATHYECKUE KOHLIGHTPALIMU SBIEHO-
JIa MIPUBOJIT K YBEINYCHUIO KOJIMYECTBA KOJIOHHEOOpa3yoLHX
enuuui B 1mi B 10 pa3 B cpaBHEHHH ¢ KOHTPOJIEM, YTO CITOCO0-
CTByeT MOBBIIICHHUIO KOJIOHU3AaIIMOHHOI'O ITOTCHIIMAJIa Fpl/IGOB B
JAaHHOM AHara3oHe KOHLIeHTpaLLPIﬁ.
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YPOBEHb MYPABbUHOI KMCJIOTbI B TABAYHOM JIBIME

3ypadamsuau /1.3., [lapynasa K., lapcanus T.H.

Tounucckutl 2ocyoapemeennvlil yHusepcumem um. M. /[casaxuweunu, I pysunckuil 20CyoapcmeenHblil yueOHblll yHueepcumen
uszuueckoeo éocnumanus u cnopma, Tounucckuil 20cy0apcmeennviti MeOuyurckuil ynusepcumem, I pysus

«[TaccuBHBIN KypHIBIINK» IOCTOSHHO HAXOAUTCS B Cpere,
coziepKalei OrpOMHOE YHCIIO PeaabHO U MOTEHIINANBHO BPE-
HBIX BEIECTB [0 CBOEMY KOJIMYECTBY U COCTaBY HE TOJIBKO CO-
MOCTABUMBIX, HO B PAZE CIy4aeB MPEBHIIIAIOIINX BIBIXaEMbIH
e [3]. Ha ¢oHe BBICOKHX TeMmepaTyp MHHOPHBIE KOMIIOHEH-
THI TA0AYHOTO JIbIMA MPOSBISIOT AKTUBHYIO CIIOCOOHOCTH HE00-
paTEMO pearnpoBaTh Ha OT/EIbHbIC KOMIIOHEHTHI OKPY Katomeit
cpenbl (mpouecchl (GoTocHHTE3a, MHPOIN3a), CO3AaBasi HOBBIC
TOKCHYECKHE COCIAWHEHHs, HE INPHUCYTCTBYIONINE B «JOHOP-
HBIX)» KOMIIOHEHTaX Taba4dHbIX m3menuil. HexoTopsie aBTOpEI
[6] yka3piBatoT Ha Ooyiee BBICOKYIO TOKCHYHOCTH BTOPHYHOTO
tabaunoro neiMa (BTJ]) B cpaBHeHuu ¢ BapixaeMbiM. WmeHTH-
¢buxanus kaxaoro komrnonenTa BT/] B pa3Hblil mepuon Bpeme-
HHU WM Ha Pa3IHYHBIX PACCTOSHHUAX OT aKTUBHOTO KypPHIIBIIUKA
JTaeT TpeCTaBIeHUE 00 YPOBHE PEabHOM OMACHOCTH, KOTOPO
MIO/IBEPTAETCs «ITACCHBHBIIN KypuibuK. OOcyxkast peaabHyIo
OTIACHOCTH, HEOOXOIMMO YUUTHIBATh TAKke (POPMY U JUTHTENb-
HOCTBH HETIOCPEICTBEHHOTO KOHTAKTA (ITACCHBHOTO» KYPUIIBIIHU-
ka ¢ BT/ Ilpu mnurenbHom HaxoxiaeHuu B 30He BTJ[ moxker
MIPON30UTH KyMMYJISIIUSI €T0 TOKCUYHBIX KOMITOHEHTOB B JIETOU-
HOM TKaHM C AATBHEHIINM [IEPEXOIOM B LIEJIIOCTHBIN OPraHu3M U
MOCNIEAYIOMUMI HapyHIIEHUAMH (DYHKIHOHATBHOTO COCTOSHHS
€ro OTAEIBHBIX KU3HEHHO BaXXHBIX cucteM. BT]l cmocoOcTByeT
Pa3BUTHIO XPOHHUYECKNX HECHENU(UISCKUX OOTE3HEH JIETKHX,
BOCIIAJIUTENILHBIX N3MEHEHUH BEPXHHUX JBIXaTeIbHBIX MyTeH M
JIETOYHON TKAHH, CHIDKCHHUIO TUKOBOM CKOPOCTH MOTOKA JIETOU-
HOTO BO31yXa, 4TO MPUOOpeTaeT 0COoOy0 3HAYMMOCTD IS JIUI]
C TIOCTOSTHHO BBICOKOH (pr3MyecKoil Harpy3Kkoil (BUABI CIOPTa,
TpeOyIoIue HaMpaBICHHO BBICOKYIO JITOUHYIO BEHTWIISIIMIO,
peryisipHbIE TPEHHPOBKH, TPEOyIOMNE YBEITHUCHUS JIETOYHOI
BEeHTIJISIIUM BO MHOTO Pa3 HE TOJNBKO 3@ CYET POCTAa YaCTOTHI
U TTyOMHBI JBIXaHUS, HO ¥ BKJIIOUEHHS JOMONTHUTEIBHBIX 00b-
eMOB B mporecc razoodmena) [4]. CymmapHas MOBEPXHOCTH
CTEHOK JICTOYHBIX aJbBEOJI B MOMEHT ITyOOKOTO BJOXA MOXKET
npessimars 100 m2.

B MOMEHT 3aTsKKu BCIIEACTBHE INPOHUCXOMINIMX (HOTOXHU-
MHYECKHX M THPOIUTHYECKHX TIPOILECCOB (TeMIeparypa
neHTpanbHoi 30HE 630-800°C, Hanx 3o0n0# 110-190°C, nox
30H0# 90-110°C) B TabayHoM apiMe (HOPMHUPYIOTCS HOBBIC
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CTPYKTYpHI, HpPHUHAANEKAIIUE K ONPEAEICHHBIM KaccaM
BemecTB. C MEAMKO-IKOJIOTHYECKOH TOYKH 3pEHHS 3HAUH-
TeNbHBIH HHTEpEC MPEACTABISIOT KapOOHOBBIC KHCIOTHI H
aHTUApUABL. B HacTosmee BpeMs MO KOIWYECTBY HHIMBH-
IyalbHBIX KOMIIOHEHTOB 3TOT Kiacc mpessimaer 240. Ilo-
Ka3aHO MPUCYTCTBHE BO BTOPHYHOM TAaO0AYHOM JbIME Mypa-
BbUHOW KUCIOTH (3,1% B 00meil TOKCHYHOCTH), YKCYCHOM
kucaotsl (1,2% B obmeit ToxcnynocTH) [5]. MypaBbuHas
KHUCIIOTa, SBISSICH NPOCTeimeld (KUPHOW) OIXHOOCHOBHOM
KapOOHOBOW KHCIIOTOH, HapsAly ¢ TUIHYHO KUCIBIMH CBOM-
CTBaMH, IPOSIBIISICT M CBOMCTBA aNbJCTUAOB, BXOJS B TPYIILY
HEBOJHBIX aM(UTPONHEIX pacTBopuTenei. KonndaecTBennoe
ompeneneHue MypaBbuHOW kucinorel B BT/l npoBeneno ps-
oM aBTopoB [1,11]. Mcmonb3ys xpomarorpaguaecKkue MeTo-
JIbI NCCIIEIOBAHNS, aBTOPBI MOATBEPININ €€ HE3HAUUTEIBHOE
npucytctBue B BT]] cBexkeBbIKypeHHOH curapersl. OmHaKO
BOTIPOCHI, CBA3aHHBIE C XapaKTePOM MHUTPAIMH MypPaBbHHOM
KHCJIOTHI, BIUAHNE TEMIIEPaTypPHBIX (PAKTOPOB OKPYKAIOUICH
Cpembl Ha TH MPOILECCH, CBSI3b WHTCHCUBHOCTH KYPHTENb-
HOTO mporecca (KOJUYEeCTBO «HAIMACOB») C YPOBHEM Mypa-
BBUHOW KHCIOTHI Ha Pa3HBIX PACCTOSHUSAX OT «KYyPHIIBIINKA)
TpeOyIOT YTOYHECHHS.

[IpoBeneHO KONMMYECTBEHHOE OIpe/eIeHne MYypaBbUHON U
ykcycHoi kucnor B BTJl curapersr “Winston” mocie mepBoit
3aTsOKKH. [lokazaHO BIHMAHHE TEMIEpaTypHBIX (AKTOPOB Ha
MHUTPAIMOHHYIO CIOCOOHOCTH KapOOHOBBIX KHCIIOT, MOBBIIIE-
HHUE TeMIIepaTyphl pe3ko MEH:Io ux coxepkanue B BT/ [1,2].
XUMUUECKHUI COCTAaB CHTapPETHOTO JIbIMA 3aBHCUT HE TOIBKO OT
COpTa M yCJIOBHH BBIPANMBAHMS, HO U OT COCTaBa M XapakTepa
mouBbl [2,10]. YkazanHble (haKTOPHI 3HAUUTENBHO BIHUSIOT Ha
KOMITO3HITHIO CUTAPETHOTO AbIMA U XapaKTep MUTPAINN KaXk0-
TO MHIMBHIYaTbHOTO KOMIOHEHTA B OTAEITBHOCTH.

B Hacrosee BpeMs BeCbMa aKTyalbHO OIPEIETICHUE BETNINHEI
TIPUCYTCTBHS MPOYKTOB CTOPAHKS TaOAUHBIX M3/ICTNH B OKpYyKa-
fomel armocgepe, Xapakrepa JIETydecTH KaXOro KOMITIOHEHTa
(CKOpOCTh, TATTBHOCTh, TeMIEpaTypHasi 3aBUCUMOCTB) U OCOOCH-
HOCTH MUTPAIAH €T0 MPOM3BOHBIX.

3HaUMMON NPOU3BOAHOM MOOOYHOTO TA0AYHOTO ABIMA SB-
JsieTcs MypaBbuHas kuciora. Cpeau KapOOHOBBIX KHUCIOT OHA
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oTIMYaeTcss HanOojee BBICOKMM II0Ka3aTeleM TOKCHYHOCTH
(11680), noneit Tokcuunoctu (3,1%), a TakxKe MUTPALOHHOM
CIOCOOHOCTBIO (JIETYYECTb), KOTOpas MOJKET PE3KO MEHSTCS B
3aBHCUMOCTH OT TEMIIEPATYPHBIX YCI0BUNA. OnTUMaIbHAs OTAA-
JICHHOCTb IIACCUBHOTO KYPHJIBbIIMKA OT MCTOUHHUKA 3arpsI3HEHUS
00BIYHO cocTaBisieT 2-4 MeTpa npu KOM(POPTHON TeMmeparype
Bo3xayxa 18°C.

Lenpro wuccrienoBaHust SBWICS KOJIMYECTBEHHbBIM aHAIM3
YPOBHSI MypaBbHHOW KUCJIOTHI B TA0AYHOM JIbIME Ha PCCTOSHUM
2,41 6 M OT «aKTUBHOI'O» KypHJIbIIHKa, ciiycTs 3, 5 u 10 MuHyT
10cJIe BTOPOM 3aTSKKH KypUTEIbHONW MAILIMHBI IPU TEMIIepaTy-
pe nomerenus 18°C.

HccnenoBanue BiIMsIHUS KOHKPETHOM AMCTAHIMK Ha COJEP-
JKQHWE MYPaBbUHOW KHUCJIOTHI B CTPOTrO ONpPEIESICHHOE BPEeMs
1ocjIe KOHKPETHOM 3aTSXKKH IPOBOAUTCS HE TOJIBKO C MJICHTU-
(MKAIMOHHOI, HO M C LIENBIO MOKa3aTh NPOOIeMy HPSIMOH M
KOCBEHHOM OIACHOCTH IMOTOKAa JbIMAa B HAKYPEHHOM IIOMeIlle-
HHU C TIOHW)KCHHBIM «MHJCKCOM CBEKECTIY.

Marepuai u metoabl. Mccnenoanus npooamiuch Ha 80
no6posoibLax, 48 (60%) Myxuns u 32 (40%) KEHIMHBI, Cpe/I-
HUI Bo3pact 25 JeT.

KonuuectBeHHoe omnpeseneHne ypoBHS MypaBbUHON KHCIIO-
Thl B Ta0AYHOM JIbIME CHUTApEThl «ACTpa» MPOBEACHO Ha XPO-
marorpage PPE-Millipor-Waters (CILIA) meromoM ra3oBoii
xpomarorpaduu 1 noapodbHo onucano B padore [4]. CornacHo
«TOYEYHOMY OTOOPY» (2-, 4- 1 6-MeTpoBas AUCTAHLUSA, HHTEP-
BaJI: 3 MuH, 5 MUH U 10 MUHYT 1OCJIe BTOPOH 3aTsKKH) aHAIU3
HoBTOpsUICs 6 pa3 st Kaxkaoi 30HbI (1,0 M® BO3/yxa) ¢ uHTEp-
BasioMm 10 JgHEN C LENIbI0 OYUCTKHU ITOMEIEHUS.

HopmaTuBHBIC BENMUYMHBI aHAINTHYECKHX IPOLECCOB: Ky-
putenbHas mammHa [OCT UCO 3308-97; conporusienus 3a-
oKk [OCT UCO 656-97; or60p npod TOCT 3039-98 (MCO-
8243-91).

Craructryeckast 00paboTKa JaHHBIX MTPOBE/ICHA C UCIIOJb30-
BaHMEM KoMIbloTepHOIt iporpammsl SPSS Bepcus 17,0. Pesyinb-
TaThl CYUTAIUCH CTATUCTHUUECKH JOCTOBEPHBIMU 11pH p<0,05.

PesyabTaTel U uX o6cy:xkaeHne. B tabiuue mpuBeneHb
YCPEIHEHHbIC BETUYMHBI COACPIKAHUSA MYyPaBbUHON KHCIIOTHI
B 1 M3 Bo31yxa Ha paccTosiHUE 2, 4 ¥ 6 METPOB OT TOpsILei
CUTapeTHl.

CornacHo MONY4YeHHBIM [aHHBIM, YPOBEHb MYpPaBbUHOM
kucnotsl B BT/] cryctst 3 MHHYTBI 1TOCJIe BTOPOTO «HAraca
Ha JUCTAaHLMM 2 M OT ropsuiei curapersl coctasui 2,4+0,1
ppm. Ha 3ToM ke paccTOSIHUM CITyCTsI 5 MHHYT OH HE IIPEBBI-
wan 2,8+0,2 ppm, paznuuus HegocToBepHsl (p>0,5). Tonbko
Ha 10 MUHYTe aHaNN3a YpOBEHb MYPAaBbUHOM KHCIOTHI CHU3MII-
cst 1o 1,040,001 ppm (p<0,001). Takum 0Opazom, Ha AUCTAHIIUH

2 MeTpa OT CUrapeThl YPOBEHb MypPaBbHHOM KHCJIOTHI B Tede-
HHE 3 U 5 MUHYT NPaKTHYECKUE OMHAKOB. TobKO Ha AecsTon
MHHYTE WJICHTH(OUINPOBAHO TOCTOBEPHOE CHIDKCHHE YPOBHS
MypaBbuHOH kucsotel B BTJI. B ominuune ot 2-mMeTpoBoii auc-
TaHIMY B MaTpHLe, 3a0paHHON Ha PACCTOSHUM 4 M, YPOBEHb MY-
PaBbUHON KHCIIOTBI CITyCTsl 3 MHUHYTBI MOCIIE BTOPOM 3aTSIKKH
noctur 3,4+0,2 ppm. Ha Toit xe nructaHImMu Ha MSATOM MUHYTE
He npesbiman 1,6+0,01 ppm (p<0,001). 3aciyxuBaeT BHUMA-
HUS, YTO Ha JIECATON MHHYTE ypOBEHb MYPAaBbUHOH KHCIJIOTHI
Ha PacCcTOSHUU 4 METPOB OT IOpsILEH cUrapeTsl He MpeBbIIIall
ciieIoBbIX BeanunH. TakuMm o06pa3oM, Ha AUCTaHIUK 4 METPOB
OT ropsiliell curapeTsl ypoBeHb MypaBbUHON KuciaoTsl B BTJ{
IIOCTENIEHHO CHMXKAETCSl M HE NPEBBIIIACT CICAOBBIX BEJIMYUH
yke crycTa 10 MUHYT nocie Hadasa 3KCIepUMEHTa.

YpoBeHb MypaBbuHOH KuciaoTsl B BT/l Ha paccTossHuu 6 MeT-poB
OT MICTOYHHKA HA TPeThel MUHYTe M3MepeHus foctur 3,2+0,2 ppm, a
Ha ITOM MuHYyTe - He npesbimai 1,0+0,01 ppm (p<0,001). Ha ne-
CSITOW MUHYTE aHaJIn3a WASHTU(DUIIMPOBAHBI TOJIBKO ciiespbl. Ta-
KM 00pa3oM, MypaBbHHas KMCJIOTA HAa AUCTAHIUH 6 METPOB OT
ropsiiieii curapeThbl KOJIM4eCTBEHHO HACHTU(DHUIIPOBAHA TOIBKO
Ha 3 U 5 MUHyTax M3MEpEHUs, B TO BpeMs kak Ha 10 MuHyTe
9TOT [IOKa3aTesb HE IIPEBBILIAI CJICOBbIX BEIUYHH.

OreHKa NOJNYYCHHBIX JAHHBIX C YYETOM aHajlu3a BPEMEHU
BBISIBIJIA CJICAYIOLIYIO 3aBUCHMOCTb: Ha JUCTAHLUU 2 METPOB OT
ropsiuel curapeTs! ypoBeHb MypaBbiHOH Kuciaotsl B BT/] ciyers
3 MUHYTHI 1TOCJIE BTOPOH 3aTsKku He npesblmana 2,4+0,1 ppm,
B TO BpeMs Kak CIIyCTs 5 MHUHYT 3TOT II0Ka3aTelb COCTABUII
2,8+0,1 ppm, pasnuune HenoctosepHo (p>0,5). Ha nmecsaroii
MHHYTE U3MEPEHUS 3TOT IOKa3aTesb OKa3aJcs J0CTOBEPHO CHU-
xennbM (1,0+0,001, p<0,001). Takum oOpa3oM, Ha JUCTAHLIUH
2 MeTpa OT ropsiiieii curapeTsl ypoBeHb MypaBbUHOM KHUCIIOTHI B
BT]] npakTuuecky OIMHAKOB B MEpPBbIC 3 U 5 MUHYT, ¥ TOJIBKO Ha
10 MUHYTE TOCTOBEPHO CHIKAETCS.

[IpoBeneHHble Ha paccTOsTHUM 4 METPOB OT ropsuieil cu-
rapeTbl M3MEpPEHus MOKa3ajld, YTO CIYCTs 5 MHUHYT IOCIe
BTOPOIl 3aTsKKM ypoBEHb MypaBbUHOM KkucioTel B BT/l no-
CTOBEPHO HMJKC JaHHBIX, IOJIYYEHHBIX Ha TpeThbeil MUHYyTE
usmepenus (1,6£0,01 ppm u 3,4+0,2 ppm, COOTBETCTBEHHO,
p<0,001). Ha 10 MmuHyTe YypOBEeHb MypaBbUHON KUCIIOTHI TaK-
K€ He MIPEeBBILIAI CIEJOBBIX BeIU4YUH. CPaBHUTEIBHO CXOXKHUE
KoseOaHus 3aUKCUPOBAHBI HA AUCTAHIUU 6 MeTpoB. CriycTsi
3 u 5 MUHYT HOclie BTOPOH 3aTsKKU YPOBEHb MYpPaBbUHOM
kucaotel B BT/ nonmxkaeres (3,2+0,2 ppm u 1,0+0,01 ppm,
COOTBETCTBEHHO, CHMXKeHHe noctoBepHo p<0,001). Ha 10
MHUHYTE YPOBEHb MYPaBbUHOW KHMCIOTHI HE IPEBBILIACT Cle-
JIOBBIX BEJIMYHUH.

B Menuko-3KonoruyeckoM acrnekTe Ha «IMacCHBHOIO» Ky-

Tabnuya. Yposenv MypagouHol KUCI0mbl (Ppn) HA PA3TUYHBIX PACCMOAHUAX om cucapemyl 6 1 m* mabaunozo ovima

Tucranmus () IDKCMO3ULHSA Yiaep:xxuBanue l'[nomam; Dopma YpoBennb
(MuH) (Mun) nuka (Mm?) (ppm)
3,0 6,2+0,1 36,4+0,1 HL 2,4+0,1
2,0 5,0 6,1+0,1 37,2+0,2 HL 2,8+0,1
10,0 6,2+0,1 24,0+0,1 L 1,0+0,001
3,0 6,2+0,1 38,8+0,1 HL 3,4+0,2
4,0 5,0 6,1+0,1 26,1+0,1 L 1,6+0,01
10,0 6,3+0,2 - SAL CIIeBI
3,0 6,1+0,2 38,2+0,2 H 3,2+0,2
6,0 5,0 6,2+0,2 24,2+0,2 H 1,01£0,01
10,0 6,24+0,2 - - CIIeBI
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pWIBIIMKA OZHOBPEMEHHO BO3JEHCTBYIOT OCHOBHOW U 1000Y-
HBII IOTOKU cUrapeTHOro JpiMa. OCHOBHON MOTOK 00pasyeTcs
B «TrOpsLIell 30He» B MOMEHT Iaca. Ero BapIXaeT MouTH MOJIHO-
CTBIO «aKTHBHBIID KypuibIuK. IT000UHBIH MOTOK BhIJESAETCS
U3 TOPLIA CUTapeThl MEXIY KKIOW 3aTsHXKKOW. [l akTHBHOTO
KypHJIBILUKA CO CTakeM 0Kosio 10-15 sieT KomuuecTBo 3aTsKex
00bI4HO KoJeOsercst B penenax 9-12 B MUHYTY, JUIMTEIBHOCTD
3aTSKKH - HECKOJIBKO CEKYHI.

HeobxonuMo mog4epKkHyTh, YTO TeMIepaTypa rOpeHus! 3Ha-
YHUMO 3aBHCHT OT KOJINUECTBA 000/KOBOW Oymar, ee mopHucTo-
CTU U PEryIsATOPOB rOpCHUs, KOTOPBIMU IIPOIIMTaHa CUTapeTHAsA
Oymara. B ciyyae oanHakoBOTo copepKaHusi, TeMIIEpaTypa ria-
MEHHU CUTapeThl CBsI3aHa C XapaKTepoM, aKTUBHOCTBIO U CKOPO-
CTBIO «HAIACa.

IIpoBenen aHanu3 ypoBHS MYpaBbUHON KHCIOTHI (CymMMa
OCHOBHOTI'0 M IIOOOYHOTO MOTOKOB) MOCJIE BTOPOM 3aTSHKKU Ky-
putenbHOi MamuHbl. COIIacHO JIMTEPATYPHBIM JaHHBIM [6],
Macca CHUrapeTHOro JabiMa (OCHOBHOTO M MOOOYHOTO) MOCie
OJIHOM TOJHOCTHIO BBIKYPEHHOW curapersl cocrasiusger 300-
500 mr. Oxono 90% o01wei Macchl COCTABISAIOT Ta3000pa3HbIe
KOMIIOHEHTBI, KoTopble cozepxar Oonee 400-500 cocrapisto-
IIIUX, OCHOBHBIMHU U3 HUX SIBJISIOTCS a30T - OKOJIO 55%, kucio-
pox - okoio 12%, aByokuck yriepona - He menee 15% u okuch
yraepoza - He 6onee 2-3%. OcrasbHasi 4acTh HaXOQUTCS B Ia-
POOOPa3HOM COCTOSHHM, KOTOpasi Ha3bIBAaeTCs TBEPAOH (ha3oit
neiMa. B mapoo6pasnoit yacti BT/l uaentudupoBansl kapoo-
HOBBI€ KHUCJIOTBI. 3HAYUMBIM IMMJITMATOKCUYCCKUM KOMITIOHCHTOM
nbIMa siBisiercst MypasbuHas kuciota. CormacHo Cheng K. u
C0aBT. [7] B CBEKEBBIKYPEHHOM JIbIME (OCHOBHOM M MOOOYHBIN
CYMMapHO) ypOBEHb MYPaBbHUHOM KHCJIOTHI IOCIIE TTOJIHOCTBIO
BBIKYPEHHOW OHOM curapersl kojebarbest ot 80 Mkr go 600
MKT B TBepaoii (ase npiva. KojebaHue KOHLEHTpAMHU CBs3a-
HO C TeM, YTO cofeprkaHhe KapOOHOBBIX KHUCIIOT, UX MUIpaLlU-
OHHasl CIIOCOOHOCTB 3aBHCHUT OT MHOTuX (axkropos. CoriiacHo
IIOJIYYCHHBIM B PE3YIIbTATe HCCICAOBAHUA NaHHBIM, YPOBEHb
MYpPaBbUHOH KHCJIOTBI CITyCTSI 3 MMH. IIOCJIE€ BTOPOI 3aTSKKH
JIOCTOBEPHO YBEIMYHMBACTCS IO MEPE YNAJEHUsI OT UCTOUHHKA.
Ha ngucranumu 4 u 6 METpOB OH 3HAYUTEIBHO MPEBOCXOIUT
YPOBCHb ﬂByXMeTpOBOﬁ JAUCTAHIMU U JOCTOBEPHO HE MCHACT-
csl, 4TO, OYEBUIHO, CBA3AHO CO CHIIKEHHEM IIpoliecca MUIpa-
1uu. [To muenuro King B. u coaBr. [9], konn4ecTBo MypaBbUHOM
KUCJIOTHI, BABIXaGMOW «aKTHBHBIM» KYpPUJIBLIMKOM IPHU BBIKY-
PUBAHUM OJHOI CHUrapeTshl, U KOJIMYECTBO MypPaBbUHOWU KHUCIIO-
ThI, B):[leaeMOﬁ «MACCUBHBIM» KYPUJIBIITUKOM B TEHCHUE OAHOI'O
yaca, cocrapiser 4,0 k 0,1. Uro kacaercs ypoBHsI TOKCHUHOCTH
Taba4HOTO JbIMA, TO MOKA3aTe/Ib TOKCUYHOCTH AJIsI MypPaBbUHON
KUCJIOTHI (BO CKOJIBKO pa3 COIEpKaHUe BellecTBa B TaOAuHOM
neiMe npebimaet 3HadeHue 11JIK) coorsercrayer 11680 [13];
J1071s1 B 0011el TOKCUYHOCTH - 3,1. CUrapeTHslil AbIM aTakyeT u
HeoOpaTHMO MMOpakaeT JIerKue, MOUeBOH Iy3bIpb, IIOJIOCTh PTa,
rOpTaHb, IIOTKY, MUIIEBO, MOMKEIYIOUHOYIO JKeJle3y, [I0UYKU U
Gosiee BCero, CepevHO-COCYIUCTYIO cUcTeMy. [lacCUBHBIN Ky-
PHJIBLIMK BJbIXaeT «OyKeT» BEIIECTB, 00pa3yIOLINXCsl B PE3yJib-
TaTe BO3TOHKU (CyXas IIeperoHKa) npyu OecriiaMeHHOM T'OpeHUH
(TIeHUE), MHOTOKPATHO YCHJIMBAIOLIEMCS B Pe3yJbTare BTATU-
BaHUS 4yepe3 CUrapeTy HOBBIX MOpLMH Bo3myxa. B atom mpo-
11ecce OCHOBHYIO POJIb UTPAET KUCIOPO BO3LyXa, 0€3 KOTOPOro
HEBO3MOXKEH Ipolecc okucieHus. [Ipoxykrsl nuponusa u mie-
HUS TIOMAJAa0T B ABIXATEJIbHBIC ITYTU «ITACCHBHOT0» KYpPHJIbIIU-
Ka, KYMMYJIMPYIOT B JICTKUX U KCJIYAOYHO-KHIICYHOM TPAKTE.
BHauasie opraHusm pearupyeT TOJIBKO KalllIeM, 3aTpyAHCHUEM
JIBIXaHUSI, Pa3ApaKEHUEM CIIU3HCTBIX IVIa3, TOJOBHOW OOJBIO,
TF'OJIOBKPYKEHHUEM, OAHAKO IIPU JJIUTCIBHOM BJAbIXaHUH BTOPpUY-
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HOI'0 TabauHOro JIbIMa XpOHUYECKHUMHU BOCHAJIUTECIIBHBIMU PEaK-
LUSMH, U B UTOTE MOCJIE pa3pyLICHNs PECHUYEK OPOHXHAILHOTO
JiepeBa HeoOpaTUMOIi JIereHepalrei JeroYHoi TKaHH U ee Tiepe-
poxieHrneM. CornacHo MoJTyueHHBIM B X0/ UCCIICI0BAaHMS JaH-
HBIM, YPOBEHb MYPaBbUHON KHCIIOTHI HA TPEThEH MUHYTE U3Me-
pEHHsI TOCTOBEPHO YBEIMYMBACTCS 110 MEPEe POCTa PACCTOSHHS
(2,4 u 6 M) ot ropsLIel cUrapeTsl, a YK€ Ha MATOH MUHYTE C
YBEIIMYCHUEM NUCTAaHUHMK HAYUHACT JOCTOBEPHO YMECHBIIATHCA
W HE NPEBLIIIACT MUHUMAJIbHBIX BCJIMYUH Ha ﬂeCﬂTOﬁ MHUHYTE.
IIpubnusurensHO 2/3 AbIMa OT MOJTHOCTBIO CTOPEBIICH cUrape-
TBI NIEPEXOJUT B OKpy»xaroyto armocdepy [S]. BeikypuBanue
OJIHOM curapeTsl TpeOyeT HEeCKOJIbKHUX 3aTKEK, Kaxkaas JIHTh-
cs1 okoio 3-4 cek. Iloka3zaresb ypoBHS MypaBbMHOW KHCJIOTBI
B TaGa'-lHOM JBIME OIPECACIIAIM Ha )leCSITOﬁ MHUHYTE U Ha JUC-
TaHLUK 2 MeTpa OT ucToYHUKa. OIHAKO, Ha OOJIbIIEM yIaICHUH
(4 u 6 MeTpoB) U Ha AECATON MHUHYTE M3MEPEHHE I1O0Ka3aTels
YPOBHS MypPaBbHHOM KHCJIOTBHI OKa3aJloChb HEBO3MOXKHBIM, TaK
KaK He MPEBBILIANO0 CIIeNOBBIX BennuuH. CONIacHO COBpEMEH-
HBIM IIPEACTABJICHUAM, HE CYLICCTBYCT O6HlerMHHTOFO MHC-
HHSI OTHOCUTENIBHO «KOJMYECTBEHHOTO MOPOTa», OJHAKO, €CIIH
B MaTpuue COACPKUTCA BEIICCTBO B HMCKIIOYUTEIIBHO MaJIbIX
KOJIMYECTBAX, ONPEACICHUE «CIICOBbIC BEIHUNHBD) SBISCT-
csl OOLICTIPUHATBIM. B HacTosiee BpeMsl «CJICTOBBIM» CUU-
TAeTCsl KOJIMYECTBO BELIECTBAa B MaTpHIlE, HE NPEBBILIAIOIICS
MWUIHOHHBIX noiieil (cuctema CU). ComiacHO COBpEeMEHHBIM
AHAJIUTUYCCKUM BO3MOXXHOCTAM, KAYCCTBCHHO U KOJIMYCCTBCH-
HO ompezeneHo cBbime 2500 HHIUBUIYIBHBIX XMMUYECKUX Be-
HIECTB, NPUCYTCTBYIOUIUX B JIUCTHAX Ta6a1<a 1 TabauHOM JAbIMEC
(ocHoBHOU W BropuuHBIi). OnHAaKo, emie B OOJbIIEM KOJIHUe-
ctBe - okosto 4700, uaeHTU(UIIMPOBAHBI TOJIBKO KAaueCTBEHHO,
TaK KaK UuX IIPUCYTCTBUE B TaGa‘lelX JINCTBAX ¥ TA0AYHOM JAbIMEC
KakKk B OCHOBHOM, TaK U BTOPUYHOM CYMMapHO HEBCJIUKO U B
OOJIBILIMHCTBE CIIy4aeB HE IPEBBIIIACT «CICIOBBIX BEITHYUH).
ITosToMy B KJlacce BeLIeCTB «KapOOHOBBIE KHUCIIOTHI, aHTUIPH-
JIbD» KOJIMUECTBEHHO U KAaY€CTBEHHO orpelesieHo He Oonee 240
KOMITOHCHTOB Ta6a’~IHOFO JbIMa, B TOM 4YUCJIE MypaBbUHas KUC-
nora. CormacHo Zhang X. u coast. [16] oHa dopmupyercs, B
OCHOBHOM, B IpoIiecce CyOIMMAIliK KOMITOHCHTOB Ta0a4HBIX
JIMCTHEB B PE3YJILTATEC BBICOKUX TEMIIEPATYP B MOMEHT 3aTKKHU,
B TO BpeMsi KaK y4acTHe B 3TOM HPOLECCe APYTUX «TOHOPCKUX)
COCTAaBIISIIOIIUX CTPYKTYpP cUrapeTsl (000/1koBast Oymara, Kpacu-
TeIH, CTaOUIT3aTOPBhI, APOMATH3ATOPbI, KIISi) HE3HAYUTEIIBHO.
HccnenoBanne pacrpeneneHnst BEIeCTB MEXAy OCHOBHBIM
U MOOOYHBIM ITOTOKAMU CUT'ap€THOI0 JbIMa BbIABUIIO, YTO IJId
MypaBbHHOﬁ KHUCJIOTBI COOTHOIICHHUE KOHLUCHTpalunu B 1'1060‘{—
HOM M OCHOBHOM IIOTOKaX cooTBeTcTByeT 1,4 k 1,6; pasnuuune
He3HauntenbHo [12]. Takum oOpa3oM, MypaBbHHAs KUCIOTa
IPUCYTCTBYET, B OCHOBHOM, B HOGO‘[H]:IX IIOTOKax Curaper-
HOI'0 AbIMa MOYTH B PABHBIX KOJIMYECTBaX. 06.]'13.):(35[ SAPKO BbI-
paXXCHHBIMH LIUTOTOKCMYECKUMHU CBOMCTBAMH, OHA CIIOCOOHA
pa3pyliarh KJIETOUHbIE MEMOpaHbI, YCKOPATb JIM3UCHBIE MPO-
IICCCHhI. HOCTyl'lafl B 1aXaTCJIbHBIC IIYTU HE TOJIBKO aKTHUBHOTIO,
HO M ITaCCUBHOTO KypHJIbLINKA, MypaBbUHAs KUCIIOTA CIOCOOHA
KyYMMYJIHMpPOBaTh B JICT'KUX. l'[pn JUIMTCJIIBHOM BJbIXaHUW BO3-
MOXHO Pa3sBUTUE XPOHUYECKHUX BOCHAIMUTECIBHBIX ITPOLECCOB,
4YTO BCICT K HeO6paTI/lelM U3MEHEHHAM JIErouyHoM Tkauu. [lo
muennio Helen G. u coaBrt. [8] 6e3omacHoro ypoBHs BO3zeii-
CTBHUS Ta6a‘~IHOFO JAbIMa Ha OKPYKAIOLIUX IIPAKTUICCKU HE CYy-
mecTByeT. HecMoTpst Ha HU3KOe coziepykaHne MypaBHbHOM KHC-
JIOTHI B Ta6a’~lHOM JABIME, B IIPOLIECCE BLIKYPUBAHUS B 3aKPHITOM
MOMEIIEHNH, OHA CIIOCOOCTBYET CHI)KCHUIO KOJINUECTBA JISTKUX
MOHOB, OTBETCTBEHHBIX 32 «HHJEKC CBEXeCTH». Beaenosue mo-
HIDKCHUS. 3TOIO MapaMeTpa MacCHBHBIA KYPHJIBIIUK JaXke Ha
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JOBOJIBHO 60J'lbIJ_ll/lX PacCTOSIHUAX OT aKTHBHOI'O Kypunbmm(a
noasepracTes 3H3.'~II/ITeJ'IbHOMy BO3ﬂ6ﬁCTBHm Ta6a‘~lHOl"0 JbIMa,
T.K. B Pe3y/bTaTe CHIKEHUS «HHJEKCA CBEXKECTH» KOCBEHHAsI
TOKCHYHOCTB PE3KO BO3PACTaeT.

buonoruyeckue uccnenoBanus tabauHoro abiMa [13] He-
OIPOBEPIKMMO TTOKA3IBAIOT, YTO OOJIBIIMHCTBO T€HOTOKCHYEC-
KAX M KaHIEPOTCHHBIX BEIICCTB HAXOAATCS B TBEPAOH (ase
TabayHOro JpIMa B BHJE 4YacTHUIl. Belecrtsa, coaepikaruecs
B ra3oobpasHoii (aze Taba4HOro JbIMA, OTBETCTBEHHBI 3a TO-
PaXKEHHUA AbIXaTCIbHbBIX HyTeﬁ, NPUBOAAIINX K XPOHHUYECKHUM
HeCl'leLlI/I(bl/I‘[eCKPIM BOCIIQAJIMTCIIbHBIM 3360J’leBaHHflM BEPXHUX
JIbIXaTEJIbHBIX MyTel U Jerkux. Llenblil psii KOMIIOHEHTOB ra3o-
o0pa3Hoii (a3pl TabauHOro AbIMA, B TOM YUCIE M MypaBbHHAs
KHUCJIOTa, 00J1a1a10T o01eTokcnuecknm jeiictaueM [ 14]. Cepes-
HYIO YIpO3y 3/I0pPOBBIO YeJIOBEKa, 0COOCHHO AeTel U XpOHUYe-
CKU OOJBHBIX MPEACTABISIET TAaK Ha3bIBAEGMOE «IIACCHBHOE KY-
peHue», T.e. npedbiBaHue B atMocdepe, OTPaBISIeMON aKTHBHO
KypsIUMH Jironemiu [15].

Vka3aHHBIE BOHPOCHI IMPUOOPETAIOT O0CO0YI0 3HAYMMOCTD
JUISL JIML{ C TIOCTOSIHHO BBICOKO# (DM3MYECKOil HArpy3Koil — BUJIBI
CropTa, TpeOYIOIIHE BEICOKOH JIETOUHOM BEeHTHIISIUU. [IpH 1im-
TEJIBHOM BJbIXaHUU MypaBbPIHaﬂ KHCJIOTa CHOC06CTByeT pa3Bu-
TUIO XPOHUYCCKUX BOCHAIUTEIbHBIX IIPOUECCOB, YTO ITPUBOAUT
K HeO6paTI/IMbIM U3MECHCHUSIM J'leFO‘[HOﬁ TKaHU.
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SUMMARY
THE LEVEL OF FORMIC ACID IN TOBACCO SMOKE
Zurabashvili D., Parulava G., Darsania T.

Ivane Javakhishvili Tbilisi State University; Georgian State
Teaching University of Physical Education and Sport; Tbilisi
State Medical University. Georgia

Evaluation of the level of contamination of environment by
specific components of tobacco smoke (ambient and indoor lev-
el of Formic Acid) consider the volume and physico-chemical
space parameters of the “passive smokers” location.

By method of gasliquid capillary chromatography the content
of Formic acid in the air samples of Tobacco Smoke was re-
vealed. Investigations are carried on chromatograph PPE-Milli-
po-Waters (USA) provided with fireionized detector. Estimation
of the corrected volume of holding is conducted with the help of
integration Data Module Model 730. Temperature of the environ-
ment 18,0°C. The tobacco smoke volume was taked and analyzed
from begining of the experiment (after the second enfale in 3 min,
5 min and 10 minuts in the distance of 2, 4 and 6 m. from lighting
cigarette. Our data shows that the level Formic Acid in the To-
bacco smoke samples taken an 3,0 min after beginning of the ex-
periment (distance 4) was practically the same as a distance 6 m.

After 10 min of exposition (same distance) the level of For-
mic Acid did not exceed tracing values. Due to airdynamic and
physiochemical peculiarities Formic Acid has different rate of
migration and cover different distance. The obtained data is very
important from the point of ecological assessment of the envi-
ronment and individual sensitivity in the components of ambient
and indoor tobacco smoke.

Keywords: tobacco-smoke, Formic Acid, chromatography.
PE3IOME

YPOBEHb MYPABBMHOM KHCJIOTHI B TABAUHOM
JLIME

3ypadamBuiu J1.3., Ilapyaasa I K., lapcanus T.H.

Tounucckuii eocyoapcmeennviil ynusepcumem um. H. Jocasa-
xuweunu; I pysunckuti 2ocyoapcmeenuviii yueoHbll YHUBEPCU-
mem ¢husuueckoeo eocnumanus u cnopma, Tounucckuii eocy-
dapcmeennvlil MeOuyunckuil ynusepcumem, I pyzus

Lenbto wuccaenoBaHust SBUICS KOJMUSCTBEHHBIM aHAIN3
YPOBHSI MyPaBbHHOH KMCIIOTHI B TAOQUHOM JIBIME Ha PACCTOSIHUM
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2,41 6 M OT «aKTUBHOTO» KypHIIbIIMKa ciycTs 3, 5 u 10 MuHyT
10cJIe BTOPOH 3aTsKKU KypUTEIbHON MALIMHBI IIPU TEMIIEpaTy-
pe nomerenus 18°C.

HWccnenoBanust mpoBoamiuch Ha 80 g1o0poBobLax, 48 (60%)
My)4uH U1 32 (40%) )KeHIIUHBI, CpeIHUI Bo3pacT 25 JeT.

AHaJin3 OCYIIECTBIEH METOJOM 'a30’KUAKOCTHOH pacipese-
nuTenbHOU Xpomarorpaduu Ha xpomarorpage "PPE-Millipor-
Waters" (CILA). Kannmsipuas kononka 120 metpos. Hemnon-
BrokHas skukas dpaza OV-101. [Tokpeitee 5,0 MUKpOH. YpOBEHB
MYpPaBbUHOH KHUCJIOTHI B Ta0AUHOM JbIME€ CIIYCTs 3 MHUH. IIO-
cJie BTOPOW 3aTshKKM HauboJsiee BBHICOK Ha AUCTAHIMH 4 U 6
METPOB OT ropsiiel curapetsl, ciycTs 10 MUH Ha yKa3aHHOM
JIUCTAHIIMU HE TpeBbIIaeT "cieloBbIX BesnuuH". be3omnac-

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

HOT'O BO3JeiCcTBHs TaDAUHOTO JbIMa Ha OKPYIKAIOIIUX HU IIPH
KakoM YpOBHE INpaKTH4YeCKH He cyuiecTByeT. Ha ¢oHe BbI-
COKHUX TeMHepaTyp MHUHHUMAJIBHBIE KOMITIOHCHTBI Ta6a‘~IHOFO
JbIMa MPOSIBIISIIOT CIIOCOOHOCTh HEOOPAaTUMO PearupoBaTh C
OTJC/IbHBIMU KOMIIOHEHTAMM OKpY»Karollei cpeasl! (mpoiec-
cbl (OTOCHHTE3a, IMUPOJIH3a), CO3/aBasi HOBbIE TOKCHYECKHE
COCOMHCHHUS, HE l'[pl/ICyTCTBleLL[I/IC B Ta6a'-n-u>1x U3aCInuIX.

Vka3aHHBIE BOIPOCHI IPUOOPETAIOT 0CO0YI0 3HAYMMOCTD
JUISL JIUILL C IOCTOSIHHO BBICOKO# (DM3MYECKOil HAarpy3Koil — BUIBI
criopta, TpeOyIOIINe BEICOKOW JICTOuHON BeHTWsuuu. [Ipu min-
TCJIIbHOM BJIbIXaHUH MypaBl:l/IHaﬂ KHCJIOTa CHOCO6CTByeT pa3Bu-
THUI0 XPOHUYCCKHUX BOCTIAJIUTE/IbHBIX ITPOLECCOB, YTO IIPHUBOAUT
K He0OpaTUMBbIM U3MEHEHUSIM JICTOYHOM TKaHHU.
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