K 100ni1eiiHo# f1aTe poKAeHHs BbIAAIOLIEI0CH AyAH0JI0Ia, JOKTOPa MeAMIMHCKHUX
HayK, npogeccopa, akagemuka HannonanbHoi akagemuu Hayk ['py3uun
3ypaba lllammeesnua KeBanumBuian

Ciyx - 3TO OTpa)keHHE pealbHOCTH B (hopMe 3BYKOBBIX SBJICHUH. 3ByKOBas MH(pOpMaLuUs
HE3aMEHMMa TaM, TJie 3peHHe OEeCCHIIbHO, 4YTO JaeT BO3MOXHOCTH 3a0JaroBpeMEHHO IOJydyaTb
JOCTOBEpHBIE CBEJICHHs 000 BCEM IOKA JKUBOM OPraHu3M He BCTPETUTCS ¢ HUMHU. C IMOMOIIBIO CyXa
BOCTIPUSITHE MHpa CTAaHOBHUTCSA Oojiee SIPKUM M OOraTbIM, IMOITOMY HapyIIEHHE CiIyXa B paHHEM
BO3PACTHOM IE€PHO/IC IETCTBA OCOOEHHO BIIUSET Ha (POPMUPOBAaHHE MO3HABATEIFHON U MBICIUTEIBHOM
CIIOCOOHOCTH 4eJIOBeKa.

C pasBuTHEM MEIUIMHBI Bce OOJbIIee KOJIMYECTBO YUEHBIX M KIMHMUIMCTOB IPHBIIEKAIO
M3y4YEeHUE AaHATOMUYECKUX U (U3MOJOTMUECKUX BOIPOCOB CBS3AaHHBIX C 3TUMH JBYMs BecbMa
CJIOKHBIMH, XPYIIKUMH U HEBUJUMBIMU CEHCOPHBIMU CUCTEMAaMH.

K wux uunciny npuHAUIEKHUT BBIJAIOUIMICS YYEHBIH — Bpad, OJWH M3 OCHOBOIIOJOKHUKOB
ayauosniorud B ['py3un TOKTOp MEAMLIMHCKUX Hayk, mpodeccop, akajaeMuk HarnmoHansHOW akageMun
Hayk ['py3un 3ypab [llammeeBny Kepanumsunu, poauBmuiics 15 mapra 1941 roga. ITocne ycnemHoro
3aBepIleHUs] yueObl B LIKOJE M B MOcCHeayromeM TOMINCCKOro TOCYJapCTBEHHOTO MEIMIIMHCKOTO
MHCTUTYTa, OH HOCTYnwi B acnupaHtypy Mucturyra ¢usuonornu um. W. C. bepuramsumm, rue
uccienoBan (pU3NOIOruI0 opraHa ciyxa. B mocnemyromeM JOKT. Mel. Hayk., Ipodeccop, axkageMuk
HanmonaneHoii akagemun Hayk ['py3un n akagemun Hayk Poccun, C.H.XeunHamBsmwin npemioxus eMy
HavaTh paboTy Ha 6aze 9-0il KIMHWYECKOH OOJBHHUIBI TOrJamHero TOMIMCCKOro rocyaapcTBEHHOTO
MHCTUTYTa YCOBEPLICHCTBOBAHMs Bpauei, IZje COBMECTHO OHM B IIE€PBBIE CO3/ajM, TOTJa B COHO3E
NpOOJEMHYIO ayIMJIOTUYECKYIO J1a0OpaTOpUI0 W BHEAPWIM METOJ OOBEKTUBHOU ayIHMOMETpHH,
MIO3BOJISIBILIETO ONPEAEIUTh OTBETHBIE PEAKIMM HA 3BYKOBBIE CUTHAJIBl M IPOBECTH TONHYECKYIO
IMarHOCTHKY B CIy4asiX JUC(YHKIMH CIyXa KakK y B3pPOCIHbIX, TaK U AeTeil. Y MOCIeIHUX U3 HUX CBOIO
ouepeb ATO AAJI0 BO3MOKHOCTH ITPOBECTU KOPPEKLIMIO CIyXa U YCTPAHUTh Y HUX UHTEJUIEKTYaIbHBIE U
MmeicauTenbHbie Aedektel. C 1979 roaa 3. 1. KeBanumsuian paboTall cTapiiuM HayYHbIM COTPYAHUKOM
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B BBIILICYIIOMSHYTOM YUPEKIEHUH, IOCIE IEPEeMMEHOBAaHUA KOoToporo B HalMoHanbHBIA LEHTp
aynuosioruu I'py3un B 1982 roay, OH CTAHOBUTBCS €70 PyKOBOJIUTEIEM.

B 1969 romy 3. II. KeBaHWIIBWIM 3alUTHI KaHAMAATCKYIO U B 1982 rojy AOKTOPCKYIO
muccepranuio. OH sBisercs aBTopoM 408 HayuHBIX padoT, U3 HUX 3 MOHOrpaduu, B KOTOPBIX SBISETCS
coaBTOpoM. Bce paboThl HamedaTaHbl HA Pa3JIMYHBIX SA3BIKAX U OTPAKAIOT INIyOOKOE 3HAHHE BOIIPOCOB
aBTOpa M OTJIMYAIOTCS HAyYHOH HOBM3HOM, Te BUIHA TAaKXKe €ro Oojbllas SpyAulus. 3a U3JaHHBIC
MoHorpaduu 3ypab [llammeeBny HarpakaeH npemusimu HarmonanbHO# akageMuu Hayk ['py3un numeHu
N. C. bepuramsunu u umenu M. P. Tapxuumsuim, a Takxke yaoctoeH ['ocyaapcrsenHoi HannonansHoi
npemuu ['py3un.

Bce nayunbie oTkpbiTus 3ypaba [llamieeBuya UMEIOT HEOLIEHUMOE 3HAUEHUE U OITYOJIUKOBAHBI
B IIEPEJOBBIX MEXAYHApOAHBIX HAYUHBIX XKYypHaJax, U3 KOTopbix 191 crarell umeercs Ha aHITIMHCKOM
A3BIKE B @BTOPCTBE €T0 CaMOro, UJM B COABTOPCTBE C JPYTMMH YUYEHBIMH, IpUYEM OOJIbIIAs 4acTh U3
HUX BBIMIOJIHEHA M TPEACTaBJICHA B MEK/IYHAPOAHBIX U3/IaTEIbCTBAX C BHICOKMM HHIIAKT-(akTopoM. B
CBSI3U C TEM, YTO Yy HETO UMEIOTCs pabOoThI, HalleyaTaHHbIE B MEXK/TyHAPOJHBIX HAYYHBIX H3/1aTENIbCTBAX,
B 1993 rony on Obw1 ynocroen mpemun «International Seience Foundation» ¢onma um. J[xopmxa
Copoca. 3a HayuHbIil BKJIaJ B MEAWLMHY, B YaCTHOCTH ayAMOJOIHIO, OH YIOCTOEH IPEMHUH
MEXJIyHapOAHOTO Xapakrepa «['opaocTs MenuiuHb U HarpaxaeH menanbsio «Hippokratis Reliquiae
Magna», KpoMe 3TOro, HarpaxaeH U IpyruMu Harpajgamu u ceprtuukatamu. B 2009 romy oH cran
YJIEHHOM — KoppecrnonaeHToM HammonansHON akagemun Hayk I'pysuu, a B 2018 romy - uzbpan ee
NEUCTBUTEIBHBIM YIEHOM, aKaJIEMUKOM.

Heo6xomumo otmeTuTh, uTo 3. KeBaHMIIBUIM YCHENIHO B MPOILJIOM M CETOJHS COBMEIIAET C
HAYKOH Mearorndyeckyio paboTty, MpoBOAMMYIO Kak CO CTyAeHTamH, Tak 1 Bpayamu. C 1983 roga on
Havan paboTaTh MEeJaroroM B JOJDKHOCTSAX AOIEHTa M moTtoM ¢ 1985 roma B craryce mpodeccopa Ha
Kadeapax OTOPUHOIAPUHTOJIOTHH TOHIMCCKOrO rOCyJapCTBEHHOTO MHCTUTYTA YCOBEPLICHCTBOBAHUS
Bpauell B MOCIEAYIONIEM HW3BECTHOTO IO/ Ha3BaHUEM TOMIMCCKON TOCYNapCTBEHHOW akaaeMUu
MOCTIETUTUIOMHOTO 00ydeHus Bpadeld. [lomMmrMo 3Toro, oH OBLI MOAKIIOYEH K IeJarornyeckoi pabore
TOunucckoro rocynapcTBEHHOIO MEIUIIMHCKOIO YHUBEpCUTeTa M TOMIIMCCKOTO TOCYAapCTBEHHOTO
yHuBepcurera uMeHu W. JlxkaBaxuIIBUIN.

Ero nexkumm u [OKJIaabl BCerja OTJIMYAIOTCS CBOEH SPKOCTHIO, OOOCHOBAHHOCTHIO U
CIIaKEHHOCTBIO BCEX NPHUBOJMMBIX B COOTBETCTBUM BPEMEHM U IE€PHOJA AKTYaJIbHOCTU BOIPOCOB
UMEIOLIME 3HAYEHUE WM MHTEPEC Il MHOIMX y4eHbIX U KaumHuuucTos. 3. III. KeBanumBuinu 3a ero
IUTOZIOTBOPHYIO M HaMBBICOYANWIIIETO YPOBHS IEIarorndecKylo, Hay4Hyl0 M BpaueOHYIO JEATeNIbHOCTD
ObUI yIIOCTOGH OpAeHAaMH COOTBeTCTBEHHO B 1986 rony «3naka Ilouera» um B 2001 romy -
«[locTouncTBa, a B 2017 roxy ObL1 HarpakJeH Meabio «3Be3na Bekay.

Jlns TOBBIIICHUST KBaNU(UKAIMM T10 BOMpOCAM ayJHOJOTMH M BecTuOynonoruu 3ypad
[[TammieeBUY Kak CaMOCTOSITENIBHO, TaK M CO CBOMMM COTPYAHHMKaMH BbI€3Kal Ha KOPOTKHE WIIU
JOJITOCPOYHBIE KOMaHAMPOBKH B BEAyIIHME Hay4HbIe LEHTPHI pa3HbIX cTpaH Mupa. Hambomnee wacto
IITUTENbHOE BpeMs OH mpeObiBai B Jlpe3nene, Marnebypre u MioHxeHe, I/ie He TOJIBKO OOMEHUBAICS
COOCTBEHHBIM ONBITOM PabOThI, HO M MPOBOMI PAOOTY HaJl MHTEPECHBIMU U aKTyaJIbHBIMH Hay4YHBIMU
Bonpocamu. Cietyer Takke OTMETHUTb, YTO OH M3/aBall OyKJIEThl U OYEHb YacTO y4acTBOBaJI B pabore
MHOTHX MEXJIYHapOJHBIX HayuHBIX (POPYMOB, IJie B HECKOJIBKHX M3 HUX caM ObLI UX OPraHU3aTOPOM
WM KOOPAUHATOPOM.

Ilon ero pykoBOACTBOM MJIM KOHCYJIBTAHCTBOM KakK paHbIle, TaK U ceidac IPEICTaBICHO K
3anIuTe OONBIIOE KOJTUYECTBO KaHAMIATCKUX M B TOM YHCJE U HECKOJBKO JOKTOPCKUX JUCCEPTAIMH.
Cpemn HUX 4 muccepTauuu ObUIM BBIMONHEHBI HeMIlaMu. OH TakXke peryJsipHO ydacTByeT B pabote
JMCCEPTALIMOHHBIX COBETOB.

3. III. KeBaHUIIBUIIH SIBJISAJICSI OHUM W3 OCHOBOIIOJIOKHUKOB M OBIBIITUM T'JIaBHBIM PEIaKTOPOM
xypHana «Georgian Journal of Medicine», a HbIHE - YWIEHOM PEIAKIMOHHBIX KOJUIETMH B XKypHajax:
«Georgian Medical News» u «Bectauk HanmonanbHoit akagemun Hayk ['py3un», cepusi OMOMeIUITUHA.
OnHOBPEMEHHO OH SIBJISIETCS WICHOM PEIaKIMOHHOTO cOBeTa MexayHaponHoro xypHaia «The Open
Otorhinolaryngology Journal» Beixossimero B Coequnennsix Iltatax Amepuxu (CILA).
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3. III. KeBaHUIIBWIN SIBIISIETCA: TIPE3UAEHTOM aCCOLMALMU OTOPUHOJIAPUHIO0JIOr0oB ['py3un um.
akagemuka C. H. XeunHamBswig, r1aBHbIM SKCIIEPTOM I10 OTOJIOTMH IPH MUHUCTEPCTBE TPYa, 310POBbs
U coUMaibHOM oxpaHbl ['py3unm u B ropoge TOWIMCH TJIaBHBIM COBETHHKOM MO MEIHIIMHE MpPU
noconbeTBe CHIA. IToMHMO 3TOro Takke SBISETCS: WIEHOM YIPABJISIOIMIMX COBETOB aCCOLMALIMHU
obmectBa ¢QusnonoroB I'pysun wum. W. bepuramBuimu u ¢unmmana [py3un MexayHapoaHoH
opranmu3anuu u3yueHus rososHoro Mmosra (IBRO); uineHoM - KOppecroHIEHTOM MEIUKO - (PU3UIECKOTO
obmmecTBa Dpnanrena (I'epmanus): WIEHOM KOJIJIETHH OTOPUHOJIAPUHTOJIOTOB MUPA; aCCOLIMUPOBAHHBIN
yieH akyctuaeckoro oomecta CIIIA; uieHOM-KOppeCcTIOHIeHTOM 00I1IecTBa OTOPUHOIAPUHT OJIOTOB U
XHAPYProB I'oJIOBBI U 111eu [ epMaHuy; MOYETHBIN akaJeMUYEeCKHii YJIeH 00IeCTBa OTOPUHOIAPUHT OJIOTOB
XanoOepmranra (I'epmanun) u ap.

BcnencrBue uenenanpasineHHoro tpyaa 3ypab [lamineeBuy cienan MHOXKECTBEHHBIE OTKPBITHS,
KOTOpBIE CHAETaId 3HAUYUTEIbHBINM IEPEBOPOT B MHUPOBO33PEHMM MHOTHMX YYEHBIX U KJIMHHULHCTOB
BEYIINX CTpaH, pabOTAIOMIKUX HE TOJBKO B OTOPUHOJAPUHIOJIOTHH, B YACTHOCTH ayJHOJIOTMH, HO H
Apyrux o0nacTsax MeAUUUHBL. V3ydas XxapakTep pa3HOTO THUIIA CIIyXOBBIX BBI3BAaHHBIX IMOTEHIIAJIOB, OH
BIIEPBBIC MPEIUIOKUIT HUX 3JIEKTPO(PU3HOIOTUYECKYIO KIIACCH(PHUKAINIO, KOTOpas Oblia BCEMHPHO
NpU3HaHA ayJuosioraMu. beina obnerdena Tonuveckast JUarHOCTUKA HAPYIICHUH B CIIyXOBOM HEPBHOM
NyTH U TOCTEIYyIOLEro BeI0opa MeToa peabunutauuu 00nbHBIX. [Ipn MOHOAypaIbHON CTUMYISIMH
CIlyXOBBIX TyTel Oblla JaHa BO3MOXKHOCTb JWAarHOCTMKH HEBPHMHOMBI CIYXOBOTO HEpBa B
OTHATPUUYECKOH CTauu €€ pa3BUTHs. HemanoBaxHoe 3HaUEHUE UMEIOT TAK)KE MIOJyUYEHHBIE UM JIaHHBIE
IIPY U3yUEHUU U3MEHEHUS CIIyXOBBIX IIOKa3aTeslell B BO3PACTHOM U FeHAEpHOM aciiekrax. OH yTOYHMII,
4yTo HaOMIoaeMble SBJICHUS (DPU3MONOTMYECKHEe M TECHO CBS3aHBI C APYTUMH (PYHKIIMOHAIBHBIMU
CUCTEMAMM OpraHu3Ma. 3HAHUE MMEIOIIMUXCS 3aKOHOMEPHOCTEM JaeT BO3MOXKHOCTb IIPOBECTH
JETANbHYIO TMAarHOCTUKY M 3((PEKTHBHOE CIyXOMPOTE3UPOBAHUE B KaXKI0M KOHKPETHOM CIIydae.

3. II. KeBaHUIIBUIM TaKX€ B CIEICTBUE MPOBEICHHOI'O CBOErO HCCIIEIOBAaHUS B OTHOLIEHUH
I'PY3UHCKOI'0, aHTJIMICKOr0, pyCCKOI'0 U APYTUX SI3BIKOB YTOUHWJI, YTO IO JAHHBIM ayIuorpamm, IpHu
OIIpEeIECTICHUH CTENEHN HApYILIEHNUs CIyXa HACTPOMKa MIIHM PETYJIMPOBAHUE CIIyXOBBIX aIlllapaToB CIEAYET
YUUTBIBATh KOJIMYECTBO COTJIACHBIX OYKB M MX B3aMMOOTHOLICHHE B CIIOBAX KaK MEXIy COOOH, Tak U C
IJIACHBIMU OyKBaMU. B rpy3HMHCKOM SI3bIKE CIIEAYyET HACTPAaUBaTh amrmaparsl Ha 0oJjiee BBICOKUX YacTOTax,
a B IPYTUX fA3BIKAX - HA CPEIHUX U HUZKUX YaCTOTAaX.

bnaronaps ero 6aucraTelbHOMY 3HaHUHM U TOCTOSIHHOMY MHTEpECY K MHPOBBIM HOBILIECTBAM B
MH(POPMAIMOHHOH cepe 1Mo OTOPUHOTAPUHTOJIOTHH U B YACTHOCTH Ay TUOJIOTHHU, OH BCET/1a IOCTOSIHHO
KaKk paHbllle, TaK M CErOAHs CTapaeTcsi YIYYIIUTb OCHALIEHHOCTb CBOEr0 YUYPEKIACHUS
HaVCOBPEMEHHENIIMMHU pa3InYHbIMU allllapaTaMyu IPUBE3EHHBIX U3 EBpONBI TO3BOJISIOMINE 38 KOPOTKUE
CPOKH ITOCTAaBUTh TOYHBIN TMAarHO3 OOJIBHBIX ¢ TUCHYHKLIMEH BHYTPEHHETO yXa. biarogaps ero asuuHsIM
KOHTaKTaM Ha 0a3e ILEeHTpa OTKPHIT (uiaran MexXIyHapoqHOH HEMELUKOH KOMIIAHUU CIIyXOBBIX
anmaparoB «Kind-H orgeraten», 1o cpeacTBOM KOTOpPOH cHUCTeMaTH4YecKu O0e3BO3ME3HO B ['pysuio
MOCTABJISIIOTCS. BBICOKOKAYECTBEHHBIEC CIIYXOBBIE aIllapaThl Ui JIUI ¢ AUCHYHKIMEH ciyXa Kak JUis
B3POCIIBIX, TAK U JETEH.

3. III. KeBaHMmBMIM 3TO JMYHOCTH C BECbMAa TOHKHUM M UYBCTBUTEIBHBIM XapaKTE€POM,
HEBEPOATHO YMHBIH, CIOCOOHBI M OJHOBPEMEHHO OOJIAJArOIIUN KOJIOCCAIBHON CHIIOW BOMH. DTH
Ka4yecTBa MO3BOJIIIOT €My PaBHOMEPHO, HO JOOUTHCS Imepell coOOil MOCTaBICHHBIX LNl B JIMYHOM
KHU3HU U paboTe. Beerna BeiOpanHas uM paboTa M MOCTaBJICHHBIE BOKPYT BONIPOCHI BEChbMa HHTEPECHBIE
HE TOJIBKO B Hayalie, HO B IPOIIECCE PACKPBITHS M HaX0XKJICHHUSI OTBETOB Ha HUX. Pe3ynbTaThl paboTHl B
OOJIBLIIMHCTBE CIy4yaeB IMOJIOKUTEIbHBIE W B IMOCIEIYIOIEM OHHM OKa3bIBaIOTCS BOCTPEOOBAaHBI B
KIIMHUYEeCKOW paboTe MeauKoB. BmecTe ¢ 3TMM, OH BeChbMa WHTEIUIUTCHTHBIN, HEMOCPEICTBEHHBIH,
JPY>KENOOHBIN U MPOCTON YeNOBEK C OOJNBIIUM IOMOPOM, CLIOCOOHBIN CO BCEMH CBOOOHO M HEB3Upas
Ha BO3PACT YEJIOBEKAa KOHTAKTHPOBATh. JTOMY IOMOTAET €ILIE €ro BPOXKAEHHAs TUIUIOMAaTUYHOCTh U
BbICOYAHIIIMKA TpodeccnoHanu3M. Bce 3TO B CBOIO odepenb CIOCOOCTBYET Pa3BUTHIO K HEMY Kak
OOJIBLIION CUMIATHUHU, TaK W TOBBIINICHUIO WHTEpeca HE TOJBKO CO CTOPOHBI OTIENBHBIX JIUI, HO U
o0IecTBa B LIEJIOM, YTO IO3BOJISIET €My BCErJa HaXOIUTCS B LIEHTPE BHUMAHHUS U OBbITH JTIOOMMBIM
YeJIOBEKOM, KakK Cpelau JApy3ed, 3HaKOMBIX Tak M cBoux Kosuier. Ilpu cBoeil apyxemoOHOCTH U
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YECTHOCTH IO HAType, OH OUYeHb OOBEKTHBHBIM YEIOBEK, CIIOCOOHBIN HE TOJIBKO CTIaKUBATh PE3KHE
CUTyallud BO3HMKAIOLINE MEX]y JIIOJbMH, HO OH HUKOTJa HE JaeT MOBOJA Ul MX BO3HUKHOBEHHS.
be3Bo3me3nHo u 03 BCsIKOM A1 ce0st BHITO/IbI TIOCTOSIHHO CTapaeTcs BCEria IoMOYb BCEM, B TOM YUCIIE
U COTpyIHUKaM. B CBsI3M C 3TUM OH MOJIBb3yeTCs JHOO0BBIO M OOJBIINM YBAaXKEHHUEM CO CTOPOHBI BCEX
3HarOUMX ero moaei u kosuier. Co croponsl 3ypada [llamieeBuya 3aciy>XKUTh yBaKeHHE U 0JJOOpeHHE
KpaifHe TPY/JHO, HO €CJIM YEJIOBEK MOJIyYaeT ero JI0BEpHe, TO OH CTAHOBUTCS €r0 BEPHBIM JIPYT'OM U F'OTOB
BCErJia MOXKEepPTBOBATh BCEM DAy €ro Ojara, 3a 4TO OH U IOJIb3YeTCs OCOOBIM TEIJIBIM YYBCTBOM H
HAJIMYMEeM 00OIOTHOTO MPEAaHHOT0 OTHOLICHHUS CO CTOPOHBI CBOMX JApYy3ei M Bcex koiuier. Bee nuia,
KOTOPBIE UMENIN UK UMEIOT KOHTAKT ¢ 3. I1I. KeBaHMIIBMIM CUMTAIOT, YTO 3TO OCOOEHHAs U CYACTIMBAS
y4acTh B UX XKHU3HHU, KOTOPOW HAZ0 TOPIUTHCS U JOPOXKHUTH. Bee 3TH MBICITH OATBEP)KIAETCS CIIOBAMHU
M3BECTHOT'O Bpaya, yueHOro ¥ MUcaTess IOKT. Mea. Hayk, mpodeccopa C. B. Ps3anuesa:

«A gpyroro - u He OyJer,

Wnu Toxe He 3aMETUM,

Wnu OyneM ®aaTh 4ero-to,

Yro ObIBaET pa3 B CTOJIETHE. ».....

I'my6okoyBaxaemoro 3ypada IllamiieeBrua nmo3apaniisemM ¢ 10OUIEHHON naTol u
HUCKPEHHO EJaeM JONTONETHs, 3I0pOBbS, CYACThSI W MaIbHEHIIMX TBOPYECKUX U
po¢eCCUOHANIBHBIX YCIIEXOB.

Jxanapumze L.B. - n.M.H., mpodeccop, akanemuk HanmonansHo#M akagemMun Hayk ['py3un,
nupekTop HanroHansHOro nenTpa oropuHosiapuironoruu I'pysuu.

XeunHamBwin T.P. - 1.M.H., OTOprHOJIapUHT0J10T HanmoHaibHOr0 LIEHTPa OTOPUHOIAPHUHT OJIOTUU
I'py3un.

KeBanumsumu 1.3. - AK.JI.M., OTOPHHOJIAPHHTOJIOT, PYKOBOJAUTEIh TOMIMCCKOTO (riinana
MEXTyHapOAHOI KoMIaHuu ciyxoBbIx ammaparoB «Kind —H”orgerateny.

I'erenaBa X.A. - Ak.A.M., ayauosnor HannonansHOro 1nieHTpa ayauonaoruu ['py3un

Xapxenu E.III. - Ak.1.M., OTOPUHOJIAPUHTOJIOT ¥ KIIMHUUYECKUI HelipooTosnor HanmoHansHOro nenTpa

aynuonoruu I pyzun

[Texnnanze B.ILI. - oropuHonapuHrosnor HanyoHaasHOTo eHTpa OTOpUHOIapuHronoruu I pysun.

Xymumsuin 3.B. - oropuHonapuHrosnor HalmonansHOro neHTpa oOTopuHOJapuHrogoruu I'pysun.

Tomypus I'. /1. - oropuHOnapuHronor HanmoHaibHOro HEHTpa OTOPUHOIAPUHTIOJIOrUH [ py3um.

JixumimmramBunu JI. I'. - neguarp-kapauopeBmaToior HalmoHabHOTO LEHTpa

oTopuHoOJIapuHronoruu I'py3umu.
Canugze H.J1. — oropunonapunrosor HanmonaneHoro nexntpa ayauonoruu ['pysun.
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3- bo®s8sdy; . 389053009
3539000 353060mBoL 339MbseMdOL M3E0d0BsEooL Tglabgd
oblby §95685-3069,302¢02800b ©935(93G96H0,
3.3.b. ‘0890l 30706035, 080erobo, bsfsGozgerm

K. KHARABADZE; D. KOBESHAVIDZE
OPTIMIZATION OF TREATMENT OF BACTERIAL VAGINOSIS
Department of Obstetrics and Gynecology TSMU,

Ltd ,,Imedi Clinic”, Thilisi, Georgia

SUMMARY
Comparative analysis of 3 therapeutical schemes was made. 44 patients of the I group received
simultaneously antibiotic and probiotic during 7 days, 42 patients of II group 7 days received antibiotic
and next 1 week-probiotic. 40 patients of III group were using only antibiotic, during 7 days.
Both combinative schemes were characterized by the identical results. Monotherapy by antibiotic
showed the less effectiveness and predisposition for recidives.

05d3H9M0Mo  35206mbo  (33) Fomdmoagbl  Jogol  Lsbdgbm  GHEModBHob BsGom©
393039 gOdME  35MEMPosl. Aol goblobw3z®s39b, MmamOE  06x839JEoMe  sMSbMYdOM
LOBbEOMAL, OHMIGELOE B BWIHZL Bo3MEEIGHMM-5b59OHMIMWO, 30MHMOBOMN-35MYIBMOHO
30360MmMMA60DIGd0L  doewbg  Fomso  3mb396EGGMsE0s Bodmdo, ©dgd:7935 dogBHYM0gdOL
(@05dBH™dod3H9MH0gd0l) Mrom©gbmdols 8339060 d9330609d0L, 09 OO FoJOMdIOL RBMbDY
[7]. dobo Lobdotg oEHows IM30YIOME0s 39FM3IZLIMO Joegdols 3mbEHobagbd by,
3960dm© 00 a3b390s 24-37%-30, 3969G0MWo 9935090900l IJmbg Jowgddo; 61-87%-8o
35M M0N0 53mbsgbol dJmbyg 35309693 d0. 0mM39ds, M3 MomJdol yzgws Jogls
9OObg 35063 (3bMm3M9dsd0 509b0dbgdms 83 [4].

03 SLME0MgOMWOos 3MS35¢ BodgobM-40693MWMAO0MO 25O GILMD. 3gMdm dsb
393906000005 066394301600 om0 gdqg00 30LEIMJGH™I00L s VMGGl Fgdymd [5],
Lolgbm MOYBMGdIOL sbmgdomo 3MHMmEgLYgdo, bssMY30 FIMBOIMMDS, WMmR0bmdol bsobols
AMJbozMem-93BHoMMo  3OM39LYdo,  LJgbmdMogzgo  dBom  @osdEgdo  0bxgdzogdol
3560x89LGHo305,  3930mds 30600  0bEEoMgdMo  LYIZoWMLBML  ggwol
Bgm3wsbGomeo 36MHmaqbgdo [1,2,8]. 83-L 930003930 03936 Jool 3bmzmgdol batobbols
9339006 5439009058 s B39xE0RMO0 BLOJMLMISGHWOO FIOMMNMYDJOOL Bsdmygs0dgdL.

B90m50b0869w0@sb 98MmI0bsg, 4obLOZMNPOGIMWO YMOmoE®Gds 9boFqds B3-l
9399606530l Bo3omMbgdL. WILOIMOOM F0PJIMWOS 83-U MYMS300L MO gES305b60 bdgds:
I 93930 g@olbdmdl s6&0d0MmEH030L 259Mmygbqdsll 30MHMIOM-3500MYgbMH0 Fo3MHMTBEMEMOL
Fo6d0  300MmboBIE00L oMM MB30L Jobbom; II 9EHs3bg 30 0608bgds IOMMdOMEH03900,
LSIML BMOIMOOM39bMBOL smygbol dobboom [4].

m39bsL3bge  3gMomdo  500b0Tbgds  30MHMBOM-3smMA9bmMo  FozMMBEMOOL
3b3H005dB9M0seMMHo  HaBoLEIBEGHMOOL  IMTsBHgdol  BHbab3os. @iygbo  0dbs
blgbgdo dodBgMogdol (Gardnerella vaginalis, Prevotella bivia) 6H9%ob3gbGmdol gmédomgds
03-0b  LOA3WEboewm I Mool  BFGH0doMEGH03900L  0dsmm (9B Mmbosbmo,
3w0bsdo3obo) ssbarmgdom 80% J9gdmbgzg3zgddo [3]. 535L  F9M©S, OGHIMSGHIOIO
dmbs399900L dobgwzom, B®dsermMo 3036MMBEMOOL ©IBOGOGHO o{i393L
9363000360 MdM0 M9M33008 B 9BgdGHOMISL [6]. ym3zgwozg Bgdmmddmeds @Ol
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PobEogdo  @osyghs  @odBHMB30WgOOlL  (BMymeE  LYIML  Bm®IswGo  dozMHMBEMOOL
§o00mBoqbegdols) B9393w9bols d9LHogems 36E0d0mE030mMH5BoLEI6EHMdsDY.
BoGoM90eds 33¢0939035 499M93w0bs 96E030MEH03MMgMs300L 3mEHIB3060900L 39bmdgbo,
39903990 sdGHMds30egdol 9933900 3OHMdOMEH03MEo dEsdol doge.

ymzgwogzg gt Jdbol  ¥3-0b  9Ms300L  9B9JAHVIOMOOL  BOHOL  39ML3gIEH035L
93B63H000MmE030Ld S 3MMBOMBZH030L JODPEOMNMO A5dMYgbgdol gHom. Mbos gowsobgml
03-L  939ObswMdol  bsdg®mm3zg, 2 g@S30560 ULgds (x9gH  9bGHodomGH030, 8909y
36MHMO0M3H030).

5023905, 83-U 9399OBsWMBOLIL 6FHOBOMEHOIOL S IOMIOMEH0ZOL GOPOOHMWO
560836000  Joofigme  0dbgds:  3OMd0MEGH03Mwo  JBHsol  g83gmdom  sbGH0doMmEH030L
dmd09gdol  3mGHgbgo®gds;  33MObsemdol  3MOLOL  bobyMdwogmdol  99d306M9ds;
35309639008 MBOM dgBo 0603053035 O BIOMMMWMdS 93Mbsermdol 3Omi3gLdo.

Bggbo 33930l FoDsbl FoMdmowaqbos 83-0l 93MMbsEMdOL  FMEOTOE0MGIMWO
bdgdol  (B6GH0dOMEOIOL s  3MHMOOME0IOL  JOPOOMMWO  Esb0d36s)  9BRIJEGHIOMBdOL
39056905 sOBYOM MMYBH93050 gbmsb s FbmwmE s6FH0d0MEH030 IMBMMYM305Lmsb.

3530963900l 3393580 B30l 30M0EHIM0I9dL d0939003690Mm©s: SLs3o 18- 45
Ps9g; 03-0L EBMOIBHMOOMWOH S JW0b0IMMI© IRJH0Wo OsAbMDOo; Amsel- ol
360GH9M0mdom 4 609606 MMM 30603Md 3-0b SMLYIMDY; M50d] 3E3M-3520b5 MO
063399300l (059gBHgOomwo,  Lm3zmgsbo,  306MHMLMYOo)  sMIMLYdMDdS s TgLsdsdolo
BGHORMbYIMO0, 96E0GHM0JMIMbIOMWO 3093560153 JOOL S 96EH0d0MEBH03900L SOT0WGdS
39653690 1 30l 39635300Mds30; 0bRMOTI0MGOMEO MsbbIMd.

©53M33wgdAHs 3 xaMx0: I xamzo (n=44) 009d©s 3e0bsdozobl (1 Lodml
Lobogwo dogol §ob, 7 ol 2sbds3emdsd0) S 0893MMNMMIE BerMEOKObL (1 Lodml
LoBMYIO O S-LOWSAMY, 7 EOL 496og3wMdsT0). I X¥aMBol 353096GH00 (n=42) 1 9&s3%y
0090696 3000b@s30i0bL (1 Lsdmb Lsbmgwro dool ob, 7 oL 2sbdszEmdsdo), bmerm
0900amd, II 93s3Bg BemOsxobl (1 Lsdmb  Lsbmgwo  oErs-Lossdml, 7  ©EOL
3960530m™d580). III xamxz0l 3530963900 (n=40) 03oM9d©bgb 83MMbsEMdsL  Fbmem
300bsdo30boom (1 Lsdmb Lsbomgeo dowolb §job, 7 E®oL gsbdsgemdsd0).

bbgoolbgs  xamxdo  BRs@o®mgdvieo  939Mmbsermdol  9339dGHO™MdoL  goMgdomo
9650bBo  MEolbdmdl 99090 30b03 M- sdMMSGMM0MEo dmbs3gdgdol obsdozols
d9UHogesl: ©) P39 o Jogowo 3930l 9®9do; FoMdo, dmbozMolRM™ 3gmol 25dmbswgbo
L5IMIB; B) LYIML gdumo@ol pH-09G®0; @) 30bm@Egb@o, 10% KOH-ol ©sds@gdom; )
U, V, C bsgbol 3030mlgm30wmo 4s9m33¢g3s (3500 dm®mob  “1s3gzobdm wxd9gwogdo”); 9)
0543HIOOMEMA0IOHO 3300935 3OOMMOGHYEHIESQ 30MHMOOM-350MQ96mM0 F03OMBEMOOLS O
g BHMd59dBH9M0gd0oL  3mbi39bBH®O300L  200mMLsggbs®. F9gMmgdomO  bsE0BO  FMmOo393L
536939 ©9300003900L5030 F0EMH30¢gd0L OYPIBL.

50b0dbmEo  300060396-sdMOsGHMOm0Mmo  Jmbozgdgool  obsdozs  BOLOYIMOS
93990bswmdol  ©s9(Ygd0@b 2 330608 TFmoegdo. sFsLmb gPmo bgdms bydogy
X31%390 ,,989dGMO© 6593MMbsw930% 353096(3HJO0L A9BTgMmOgdomo  BHYLBHOMGds 3 M30L
99000pmd, dglodem M93003900L godmzegbol dobboo.

X3MIBIOL GO0l bbgoolbgs 356999 BHMmol dobgozom bbgsmdol LEs@obEozwemo

535X JMOGOMdS BoBEIOMPS BEBHOMPIBEHOL 3M0GHIM0MTol dobgwzom.
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BoBoM90wo  93Mbsemdol 3mbby  3¢0b03Mm0  Bogowgdol (35 s  Jogowo
31030L 5M9do) 3993060905 dmbgedbs I xamxdo - 32 (72,7%) 990mbggzsdo, I xawxndo —
30 (71,4%) 890mbggzsdo, III xamado — 20 (50,0%) d9dmbggzsdo. (I-II xa., p>0,05; I-11Ixy.,
p<0,05; II-ITIx4., p<0,05).

Fo6d0, dmbs3molRM™ 53gMHol 4sdmbsgbo Lodm@sb dgufiys I xawmaol 29 (65,9%)
353096, II xam530L 28 (66,7%) Joeob o IIT xama3ol 18 (45,0%) Joenbs. (I-1I x@., p>0,05; I-I1Ixs,.,
p=0,05; II-IIIx4., p<0,05).

LML dogmogliols pH<4,5 doofigme odbs I xamaol 37 (84,1%) 89d;bgg35d0, IT xawmaol
37 (88,1%) 353096&00 s III xamaz30b 30 (75,0%) d90mbgggzsdo (I-11xy., p>0,05; I-IIlxy., p>0,05;
II-I1Ixq., p>0,05).

530b6m@LEGH0 39D MoMymzomo I xamxaol 38 (86,4%) Jowdo, II xamaol 39 (92,9%)
353096¢ 30 o III xama3olb 32 (80,0%) 353096@d0. (I-1Ixy., p>0,05; I-Illxy., p>0,05; II-IIlxay,.,
p>0,05).

Lodmb bogbol JozmMmbzm3neo 339300 “1o3396dm MXEMGIdOL” dod®mds I xamado
©s530JboM s 40 (90,9%) d9dmbgzgzsdo, II xamado — 38 (90,5%) 99dmbggzsdo s III xamado —
21 (52,5%) 353096@&00. (I-1Ixy., p>0,05; I-1IIxa., p<0,05; II-11Ixa., p<0,05).

05d3H9OO0MEMAO0MOHO 330093000  OJGMdJBHIM0gOol  M3oMMdM  ©mIobo®mgds
(Lactobacillus spp. 89500996l Log®om d5d@gMowmeo dslols >80%) asdmgzwobos I xamaol 41
(93,2%) 353096380, II xamn0L 39 (92,9%) 35309600 s III xawmxaol 31 (77,5%) d90mbggzsdo.
(I-IIxy., p>0,05; I-IlIxy,., p<0,05; II-IIIyxy., p<0,05).

“989d&MMe©  6593MMboerg30” 353096300l 3 30l d9damd  BoBeMmgdmero
39689mM900m0 BHLEGH0MGO0m 90IMBBLS, ®MI 3wobozn®o 6odbgdol dobgzom Mg30©o30
500b03dbs I xamaol 1 (3,3%) d9dombggzsdo 30 go639MmbgdMmo©sb, II xamxzol 2 (6,9%)
d90mbgg3sdo 29  2963990bgdmosb s III  xamazolb 7 (36,8%) Tdgdmbgzgzsdo 19
3963960698 06. (I-IIxy., p>0,05; I-1IIxa., p<0,05; II-I1Ixa., p<0,05).

bb3005Lbgs sdMMSEHMMOIEo dmbszgdol dobgzom 930030 900b0dbs I xawmaol
2 (5,1%) 990wbggzsdo 39 963MmMbgdMwosb, II xamxzolb 2 (5,3%) dgdmbzggzsdo 38
396390698906 s IIT xama3olb 10 (34,5%) 890mbgg3sdo 29 49630bgdwosb. (I-1I xy.,
p>0,05; I-IIIya., p<0,05; II-I1Ix4., p<0,05).

33930L 3OHMmEqLd0 Bo@oM9dmeds 99Mmgd0maBs 5b5er0Bds 983965 1 o II xama3gdl
dm6Hob LOMEWO MO3LYOSMBS gz9gws dglfogwrowo 3m33mbybEHd0L Jobgzom (3eobozm®o
6086900; @dMOsGHMOOMwo Fmbs399900; M930003900L LobdoMy). gl 3093 gOHMbgE
39HY39w 9ol d3-0L  sOLYOMo  Ldgdol, sbrs  IMmgdMwo  bdgdoom  BsbsEzEgdols
530MbO@MOmMdOL  LoloMYJdwME,  M39bsL3BgOLbzol  @sTsbollosmgdgmo  Gogo
M30M5BHILMOJOOL QoTM.

dbmEm©  3obsdosobom  Bo@e®mqdmeds dmbmmgemedosd sb3z9bs dolo bs3wgdo
918399EHMOMds 333 gdleo 83Mbswmdol bggdgdmsb 89wsMgdom s M9E003900L5IO
3930 300930 9gds. BobgEEOMd, LEIGHOLEH03MNMS© BsMHIMDbM Lb3sMds 3ME0MYGMHs30vIE
LoLEBHYIYPPMID  FgoMgdo®  458Mm3w0bEs  3wobozmmo 60dbgdol  330M900L, “Vozzebdm
MR OIOIO0L” 553900, G MdOJBHIM0gdOL BOHOL s M930039d0L LobdoMmol 3Mmboo.

5300350, 33930l 9JRe© Jogder 0gbs 899wgao wsLzbgdo:

1. 35dBH9gMommo  3506mBol  3m3d0boGMGdMEo  93MMbIEMdOL  F99a900L  9egdsd

G503, MMYEH3305b 09M 5305056 5B3965 LOMWO 0EIBEHMOMDdS y3ges dglfogwrowo
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3M33mbgbGHolb  dbGmog  (3robozmMo  60dbgdo;  sdMMsEGHMOomo  dmbo3gdgdo;
69(300003900b50d0 0EMY30¢9dy).

2. 35439600 35206mBols 93Mbsmdol 3GmEgldo sBGH0doMEHOI0LS s 3MMBdOME030L
IODPOOMMWI© 603360l  M30MsGHGLMdIIL  F09g3Mmm3bgds:  gMms3ool  3MOLOL
bsbaMdwogmdol 2-x96 9993060905 ©5 Tgbodsdobo 3530963900l MRG®  5dBHomeo
Bo®MEmds 830bsemdol 3Gm3glido.

3. 05d39M0mwo  353060mBol  FBMEME  9b6GH0d0MBH0300  BosBomgdwo  ImbmmgMe30s
bsbosmMYds  BoaMAbMOWH VWO  9RIGHOMO0m  F3OBswMmdol  33d0boMYdIE
19993056 F9MGBOM S M93003900B5ET0 J0MY30EJOIOm.

399my9bgdmo o M@ mes:

1. Atashili J., Poole C. et all. Bacterial vaginosis and HIV acquisition: a metanalysis of published studies. AIDS.
2008; 22: 1493-1501.

2. Chohan V.H., Baeten J. et all. A prospective study of risk factors for herpes simplex virus type 2 Acquisition
among highrisk HIVI Zero negative Kenyan Women. Sex. Transm. Infect. 2009; 85: 489-492.

3. David A. Eschenbach. Bacterial Vaginosis: Resistance, Recurrence, and/or Reinfection? Clinical Infectious
Diseases. 2007; 44(2): 220-221.

4. Federal Clinical recommendations of the ROAG, Diagnosis and treatment of diseases accompanied by
pathological secretions from the genital tract of women’’, 2019.

5. Larsson P.G., Platz Cristensen J.J. et all. Incidence of pelvic inflammatory disease after first trimester legal
abortion in women with bacterial vaginosis after treatment with metronidazole: a double-blind, randomized
study. ,,Am. J. Obstet. Gynecol.”” 1992; 166(1 Pt. 1): 100-103.

6. Macklaim J.M., Clemente J.C. et all. Changes in vaginal microbiota following antimicrobial and probiotic
therapy. ,,Microb. Ecol. Health Dis.”” 2015; 26: 277-99.

7. The cervix, vagina, vulva, physiology, pathology, colposcopy, aesthetic correction: a guide for practitioners;
Edited by S.I. Rogovskaya, E.V. Lipova. Moscow: publishing house of the journal Status Praesens; 2014, 250p.

8. Van de Wijgert J.H., Morrison C.S. et all. Bacterial vaginosis and vaginal yeast, but not vaginal cleansing;
increase HIVI acquisition in African women. ,,J Acquir. Immune. Defc. Syndr.”” 2008; 48: 203-209.

K. XAPABA/I3E; /I. KOBEIIIABH/[3E
OB OIITUMU3ATTUN JIEYEHWUA BAKTEPUAJIBHOI'O BATUHO3A
HemapramenT akymepcrsa u ruHekonoruu TTMY; O.0.0. «Knuauka Umenu»; Tomnucu, I'pysus

Pesrome
ITpoBenéH cpaBHUTENIBHBIH aHAMN3 3-X CXeM JledeHud B caydasx bBB. I rpymma nanuentos (44)
IpUMeHAJA OFHOBpPeMEeHHO aHTHOMOTHMK M IPOOHOTHK B TeueHuu / pHei. II rpymma 7 pmeit
Je9rIach aHTHOMOTHKOM, a ciepyiomue 7 pHeit — mpoouortukoM. Kemmuusr III-#1 rpymms:
IPUHUMAIN TOJIBKO AHTUOMOTHK - 7mHell. BpIIo NOKasaHO HOTHAA HIEHTHUYHOCTh O0EHX CXeM
KOMOMHHUPOBAaHHOTO JedeHHA. MoHOTepanmusa C aHTHOMOTHMKOM XapaKTepU3yeTCs MeHBIIeH
3¢ eKTUBHOCTHIO U 60OJIee YaCTHIM peluIUBIPOBAHNIEM.
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3- bo®38sd9; . 3089053009
359dBgMommo 35306mBol 93MBsgrmdol Mm3E0doBsgool Tglsbgd.
oLl 9956Mmd5-20693Mmemyo0l ©935MEHsdgb@o,
4.3.L. ,,009000L 3006035, MdoWOLO, LoJsMmzgem

M9gbomdg
393905 05JG9M0Mo 35206mbob 3 MgMs30Mwo 1dgdol FgIMgdoMo bswobo. 1
X3530L 44 353096335 7 oL 2963530 mdsd0 FooMm GOHMNOOMMWSE BEGH0OOME030 S
360HMd0m3H030, I xamn0 (42 353096¢)0) 7 @Ol 256353mdsd0 00090 BGH0dOMEHOIL o
39000930 7 ©®9 36Mmd0mE03L. 1II xamaol 40 35309630 7 Mol 396353 mdsdo 0ygbgds
dbmEm©  9b6GH0B0MEH0ZL.  ™mM0g3g  3Mm3d0bsgomMo  Ldgds  bolosmgdm®s  09bEHweo
390939000. 953H000mEH03000 FMbMMYM 33050 583965 65300900 9399dGHIOMBS S MBOM bdoMo

69(300003900.

Oo

d. 39329¢509; 0. 300669009, 8. 89492509
930m9mM-39B9gbJ0dMMo BHMBLBMMGAS300L 1s30LgdMMYdId0 Lbgsalibgs dmerg3zmemmmeo
339¢030lL 3g§mbg LaobMmgsbo 0b3sBoMGO JsM30bMmAol 30M39ma 39MLs s AxELESBME

odg® 335639030 (3G0E03wmeo dodmboengs)
000¢0olol Lobgedfoxzm LsdgoEobm »boggdLo@g@0; Lods@mzgwm

SH KEPULADZE; I. KOKHREIDZE; G.BURKADZE
THE CHARACTERISTICS OF EPITHELIAL MESENCHYMAL TRANSITION IN DIFFERENT
MOLECULAR SUBTYPES OF PRIMARY AND METASTATIC INVASIVE DUCTAL
CARCINOMA OF THE BREAST (CRITICAL REVIEW)
Thilisi State Medical University, Georgia

SUMMARY

Breast cancer represents the most frequently registered cancer type in females in Georgia.
The mortality from breast cancer (90%) is frequently caused by invasion and the development of
distant metastasis. It is suggested that, both processes are caused by epithelial mesenchymal
transition (EMT), which represents the complex process of result of the loss of cell polarity, loss of
cell-cell adhesion, invasion and metastasis. In addition, it is suggested that tumor budding and tumor
infiltrating lymphocytes (TILs) play an important role in the progression of breast cancer. In
presented critical review, we discuss the characteristics of epithelial-mesenchymal transition in
different molecular subtypes of primary and metastatic invasive ductal carcinoma.

dmdml 3000 §omBmoygbl, Jowms 3m3MsE0sdo, Y39wsbg 39@EHo@ gog3m(39wgdvIe
53m30L90056 Lodbogbgl o ¥sg3OMNMMOE LodLogbom gsdmf 390 1033O0W06MdOL
600, dgbmomg JobybBL, Abmzgoml dsBdEVom. Lods@mggwmdo, NCDC-ob dmbsgdgdols
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dobgzom, dMdML 3080 Joegddo MRoLEMOMIOIO 300MmL d90mbzgzgdL dmMol yzqwsby
bdoMo Lodbogbgs (29.3% - 1603 990b3935/2018 Fgwro) [1].

dmdml 0635D0mM0 Boob®Mm3zsbo 35ME0bMIgdoL dmerg3EMHo 3Kk IS300L
0565b35q, dMIML 530030900560 LOALOZbY 0yMas MM doMoms© 3@ 035 [2]. gL 93903900
dmo353L: @rydobsgrm® A 393030l dxdal 300MmL, M o sOol 3m@MIMbmw - M9393GHMO
30Do@GHommo  (9LAHOMYIboL-M9393GHMO0 /b 3OMALGHIOMb - M9393@G™meo), HER2
69239300 s boLosMEYdS 3OMEORGOS30ME0 903960l Ki-67-0b sd5¢o gdudmglooo;
mdobserm® B 439303L, ®mdgeroi  s®ol  3mEmImbame - 69393GH™O  3mBoGHoMMOo
(9LEGHOMYIbOL-MEI3GHMO0 /6 IOMPGGHIOMb - GgEgd3@Gmmo), HER2 3mbBodonmmo 6
69393060, Ki67-0b ds0seo boolbol 9JudMgloom. bolbosmgds ereydobsgnmd A J39@03msb
390569000 MRO® (37100 36MmAbMmbom; HER2 3mBo@om®mo (ErbB2-ol s03wog035305) dw9dmls
300ml 90mbggzsdo 3m®mAmbmro 69;393GMMdo0L gJudMgLlos 96 3wobgds. 93 XFMTBOL
Lodlbogbggdo, @MBobosewmo GHodolb Lodlogbggdmsb Tgosmgdom bBILOSMEYd0E TgEe©
LHOR0 BOOMS s IF0BEIOOMO (MGG E¥0) MYMH5300L5ET0 FoLoo AZOHABMDYEX MO0
B, G®od3-bgasGom®o dmdml  300m (Triple Negative Breast Cancer) boliosogds
36MHMygbBHIOMboL, guGmMYgbol M9g393@GMMoLs s HER2-0l 9JudMgbool ©s39563000 o
39800Mbg35 IMEMJMe00, 30L(3900 FgAHILEIHBOMGdOL Fo®owo Mbsoo [4].

AG®03w-69253H0M0 dMdML 30dmb dJmbg 353096 XyMBJOOL TgBEo bsEOBOL
39099390 d9Lsdwgdgwo gobs dmdml 300mb 53 Jgg@030L J393eologo30Mgds bvyen d30609
Mob J39X3MNRBO: 9dobserHo sbOmaqb ©®9393G™mOyero (Luminal Androgen Receptor),
d9bgbdodmmo (Mesenchymal), dsBocrm@ol-byoglo  0dMbm-by3MgloMgdwyeo  (Basal-Like
Imuno Suppressed) ©5 dsHoMMOL-ALo3L0  0IMBMOJEH0Z30M90 o (Basal-Like Imuno
Activated) [5]. 5060360 3005503035305 91939 ILEIMIOS LOALOZbOL abmMToL sEHEILOL
(TCGA) 8096 ©35@900m0 mRNA, miRNA, DNA ©s 9303969303600 565¢00Bols 990093930l
dobggoom [6].

dmdml 30dmb dJmby 35309635 103300 MdS bdo d9dmbgazsdo (90%) godmfzgmeos
5060360 Lodlogbol 0635H0OLY S OLEBEFMMO gEILEIBYdOL 2363005MGOOL MbsGo.
5MLYdMBOL AMbIBEOYDS, OMI MO39 3OMEILL LsxgMdzws® »I3L G3oMYE&-09HgbdJodmemo
G®oblgym®dsgool  (Epithelial-Mesenchymal Transformation - EMT) 3Mmgglbo, 6Hmdgeoa
0900M596L  g3omgMHo MR MHgIdoL F0gH YXOIOVICO  3MEIIMMIOL, RO I-
MR OIOMY0 5©39H0MOMIOL ©35MR30Ls S 5FI3MHMMWSE FoAMS300L, 0b35DOMGMdOLS
@5 3999640390 Bsbsolinsmgdegdol d9dgbols 3md3egdlvyM dMogselsggbm™mgsb 3GmEgll [6].
0935 b FMLOBOYOS dMWMIEY IVGHMOJIMWO MBS S BOFOMMIOL T3 YIOMO
330939000 B o690,

930009 ©-99H9bJ0dmEmo BHEMBLRMOHTo300L BodMsgdom g3oMYIMO L)X MJWOIIO,
0d9bgb O3 d9H96J0dME  73gbmEH03MM  Bobolinsmgdegdl, 939 2963399 Hows©
dmdOsmdOL  MbsML. obsmPa39b Lodo Lsbol EMT 36Mmiagbl: Godo 1 353006090990
99360M969BoL, ZoLEHMMEsE00LS S 63MZMEO IOHML BMOI0MYdIOL 3O M39L9dMB; BHodo 2
5006036905 Jumzomms M9Q969M5300Ls s FOHOWMdOL Jgbme 3930l 3OM3gLd0; beerm Godo 3
SbMEoMYdIMWO0s 530030090056 3O MEILYIMD, Foo 0635H0MGOLME s FgEHLEHIBOMYBILMD
[7].

396396ma9bgbol  3Om3gbdo  EMT-ol  8sMgameotgdger  4b9gddo  dmdbpsdo

33W093900  25653060HMdGIL MR Mo S3gBoOL  MbIMOL  ©3IMYZIL,  FILOEGOGOL
MXOI0L  30GHMBMBAbOL  5MJoEgdBHMsdo, MXMIIOOL  gOMTbIDOLOYD  ITMEYO,
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30gM53309L, LolbEEdoE ™My LsbsMIo FmbzgGOLs s Lolberdowms Lobsmwm@do dom
090003M3 350050965 MdL;  gJuBHEZ35DoE0L @S LEdMWMmME  FgBIBGHIDoMGdSL  [8].
3sbogn®o  EMT  bsbosm©gds  930mgemo  Jumzowol  ©goongmgbzo®gdom, 6o
39800bsGH0s  E-35039600b60l  gdudcmglools 90306090000 ©@s N-35003900b0l  94u3Mgbools
3oBOom, 0939 OMYMO3 30396@0b60Ls s Lbgsslbgs MxMgmwo  3OMEJIBIOOL
9Ju36gboom. EMT {omdmoaqbli 256Mq59535¢ 8gmBs®mgmdsl, Gobyg dmbggl 9939350
360HmEqLo, 390dmE 99H9bJodmMosb 33ws3 gdomguMo GHEMbLgmMsgos (MET). EMT
9dm0393L 8936 Lologbsgrm gBsL, MMI3s MIbodzbgEMgsb6gLL Homdmoygbls TGF-B, Notch s
Wnt  bsbogboserm  aBH900, GMmIgebgsg 30  FbM0g  493egbsl  sbgbl  Lodbogbol
3036Ma56Mm99mb 1530190900930, 303mJLos s 1939 LbgsILBIs B03MM-MBI-gd0l (MiRNAS)
993G gbos [6,7].

L533oo®  69BOGHOMOO,  BBIMMOL-ALAS3Lo,  dMdML  30dmL  3woboge-
30LEGHMEMEoMGmTs 33939035 963965, M gl MOl 439IBY 90O S WYEIWMOO
dmdml 300 9393H030. 030 bolosmgds Fo®so dgEsLEIBMOO MbIMOm. M0Y0 330093900
653969000, ™I dmdMl 30dML 9006 J39@03d0 500b0dbYds g3omgeErmE-09Bgbdodmeo
G®obLgzm®As3zo0l  JoB39690qd0  [5,6,7]. dmwg3M©o  d94sboBdgdo, mv Gs M3l
L5933 IgHYbJ0dMM0 FobslnsmgdxEgdOL godmzgbsls doBowrmEmOl Agogl dwydmls 30dMmUs
890003939080, X96 30093 B3>IM3393IL0O ORYDS.

dmwm  fargddo  o9dBHoMo  gobobowgds  303mmgbs  guEmygbol  MgiE9g3GH™OOL
RMbJEo0l 9350300l  Tgbobgd, OMIgwoi  gobsdoMH™dIIL  g3omMgW YOO MR OIIOOL
d9H9bJodme  R39bMmEH0350  GHMIBL-0BIMIBEF0sE0L S 59Y39MO@  SMILOMWMBOLS
39GLGHIB0MYOOL 339G 3050l FoBOIL [9]. Fogowomsw, ERa knockdown model of MCF-7,
6H™dgwog dmfimqdemo ogm Bouris et al-ob doge, godmogeobs, ™A qlGMmagbol gdudcmglols
5356935 S1ME30MGOo 0ogm EMT 539bm@03mseb 950 dm®mol gobmo 3OH:MmEozgMoEome
593H03Md5Ld 5 J0AMOEF0SLBMID O WX MJYIMY FoEHMOJLol 3m33MbYbEHJdOLS s ToGModuols
39O M3MHMEHJobsHYd0oL (33¢00gd9dmsb [10].

3MLgdMBdL  33¢093900, GMIWgdog 9hHoboswdgagds EMT-ol Mol dwmdml 300ml
0635B00bs s 39BoL@oBocmgdol 3Om3gldo. dspswoms Fischer et al. o306 33e93580
oB39bs, OH®A  dMdML  300mb  3GMAOGLOS 1533093 3039830  oBbmOEogws EMT-ol
356OLYdMdOL 306MHMdgddo [11].

E-35003960b0 {fo0dmopa9bl »x 9o 5035b0ool dmengznesl, Gmdgewoi CDHI
3960056 LobMgHBOMYds. Bb3sLBZS 33¢0939800 6583969005, G EMT-0b cofmb 50006036905
CDHI g960L 94u36qlools s dglsdsdols s0bodbsemo 29bol 3Gm©wd@ oL, E-350396M0bols
9gu36gbools d9d306M9ds. CDHI1-0 gdudcgliools smMa«bzs dgloderms dmbgl Lbgsolibgs
bLeAsGMOo  FNBSE300m,  JOMIMbMIMEo  Egwgzooms s  CDHI-ob  3Gmdm@meol
930396930379600  IMOOROZIE00M, M55 2565300Md90L  gldMbmIGddo  SOLYdIMWO  BYsMO
393006900l ©oMm3935L  [12].  bbgoolbgs  33w9g39000m  bBsB3969gd0s, M™I  QoBOOWO
30305300 3mE9b30swol 26, E-35003M90bob gJudMglbool 899306M9ds s1939 BMol
33m3GMBoL  80dsm0  MH7HBOLEHIbGHMDdL [12], »MBEs gb Logombo BoFoMH™Madl ©sTsBgdom
d9UHogesl. E-3500396060L 0bsd@Hogsgool dodomso dgdobobdos, CDHI1 gqbol dm@szos sb
dolo  3OHMIMGMMOL  3039Mmgnows30s. Lombartaes et al. 33030l mobsbds, CDHI
36OHMINGHMOOL 3039639g0s30d @S 505 CDHI 89@s3006M0 0bsg@ogs30s EMT-3mb¢gduédo
SbmEo®gdmwo oym LBodbogbmmo Y9Il MBOM 9P SxMbow RIPMEHO3Mb
29BOHO 0635HD0OMILMG [12]. 039, 3309308 J9HBLMOMMdS 03530 JEYMIIMIMOOS,
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O™d 2505339350 #odmygbgdmo ogm WYMo bsHgoo s 9MS Jumzowmzsbo
600m09d0. UBo3sdsmms ol Lbsgombo, o Gs0gbs  Yyzgwsbg bdoc®o  39dsboBdos
303963905305 O M3dYBI 2obs30MHMdIOL ol saMgloger Ji3935U.

N-3500396060b  9Ju36glools  dmBo@gds, 9639305  E-3500396060L  Lobmgbols
390306900L5, M3 BEdMEWMME Fsdm3wobegds BLodbogbwe YNMgEIdL Mol s3gHBoMOO
393006930l ©535M33000; 506036 3505 BBL d3BIMMHOL-ALRo3b0 dmdmls 30dMBs s
51939 HER2+ 3mBoGorm 300mg0d0. 3aroboldm®mo@ sgMgloraro d5Bogmmol-dlgoglo dwmdwmls
300 53 abL Y39wsBHg domso 0b@Egblogmdom N-35039M0bols 9JudMgliosls, 3obbozMPMgdom
30 bobbedomgdom 8o s6M9gddo. E-35039600bol bogzmom N-3500396060L gdudtglos
SbME0MYIMWOS FoHBOHO 103ZPOLMBLS S 3P 36003 ME 45FMLOZ35wMSb [13,14].

EMT-ob Ubbgoslbgs 9393y, 930m9w0dol  3ensliyow®mmdol  896560HBmbgdsdo
360033690m356 O™l 05353mdL WNT/B-35396060L Loboabswrm qbol sd@ogsgos. WNT/B-
3949b0bols  5dBH0z5305 03938  E-350396M0b60l  Lobmgbol  F9d3ocmgdsls s 30396¢0bol
LobgHOlL  A5d0gMgdsls [15]. B-3939bobol  gdudMglbool Fgiazes, Fo®dmoaqbl WNT
Lologbognm qbol 9d@035300L 396086909l s 00 Fsdmgzergboeros dmdml Lodlogbggdol
bbgo05Lbgs 3H0390d0. 0939, B-393900b0/ WNT Bsliogbsgrm 4bob sd@ogs305 s dobo 39538060
3006036 259mbogowmsb, siggg ob 89doboHdgdo, Mv) Go 49bs30MmMdJOL Aol 5JG0Z9:309
dmdml 30dmb 99d;bg9390d0, 33e0o3 M®BYOS 2obbogol Lagsbo.

bbgoslbgs 33093930 6583969005 LOALOgbol MgMM3560 YN MgIdOL MmO dmdmls
300mL  0635B00l, BogMms300L  @s  FgAHILEGHIBoMGIOL  3OMmiglbdo. LodLogbol  gMHM36
X990 49bobowgds Lodbogbol 9935YgbMdsT0 FYMBO WYX JO0, HMIGWMSE 5300
030m565begdolls s 3963390Mm969Bol  HomBommzol  Mbsdo.  obobo  doMOMII©
0o00moa9b9b  CD44:/CD24- w9x6ggdl. Lodbogbol ®gMmgzsbo MxM9ggdol 3mbaaxnsos
doeby3 36033690 m35605 LOALOZOL SboO MYMS30IEO BodMsegdgdoL T9Jdbolomazol.

dwdnl Lodbogbggddo gobobowrgds ,,odogbol MYMHM336MdOL” MHom®gbmdMogz0 3bgds,
HMI9oE 0BMIGOs 1533093 15239030 LoALOZBYMO VX MgJdOL T9Y3560L F9dymd, doon doge
359mbg9gOMGIOL BMOHI0MGIOLS s F9ELEHIBOMYOOL MBIMGOOL godmzargboo [16]. Lodlogbols
©96O™3560 X9 gd0lL  Fglodwgdemdgdo dMdML  Lodbogbggdol Fgdmbgzg3zgddo  3wgbl
306Lo3MMMGIM  BPBmBHO3ME  3EsbGoOMdIl EMT  g3omgu-09Bgbdodméo
G®obLgm®mIs300L botrx by [17].

CD44+/CD24- «y% 69 bsHgddo EMT-sbm3o06m90wo 2969006 9Judcmgliosd  sbg9bs,
6md EMT @6sbbgm®ds3oslomsb sbmEo®gdmao i3od@m®mgdo «amm 39¢s@ 9Jud6gboMgdmeos
35306, ®mis Lodlogbal 5d3b VYOHMZ96-YX MO Fsboliosmgdergdo [17].

LodLbogbol 3MMAMgLOOLS s F9EOLEIBOMYdOL Ao EMT 5bggg slmEo6Mgdmeos
LodLbogbol MgMs3om MIHBOLEI6EMOOL BTMYSE0dgdLMD, MMI3s gl 3OM(3gLYdO 39MYS©
3b™d00 56 5OHob. Lodbogbol MBOM FgE0 IMHMZID YR OIOMWMDS bolinsMNWYGds 53M3GHMDOL
90956007 3500 3930 HJBoLEIbEGHMwmdom [16].

dmdml 300 39EHobGeBomgool  3Om3gldo 36033690 M396 MMl SLEGME9BL
LodLbogbol 293039 gdOL ,,05000620L - 330MEGH30L” (Tumor Budding) LolL@gds, GMmIgeros
0909m50096L LoALOgbol 8M35M0 39606 b33 393900 sGBYdIMWO F30Mg Mom©gbmdol
LodL03bMMO YN MIIOOL X MAL. LodLOZBOL BoEObAOL SGBGdMDS F0MOMYIL OLEBEOMO
39GHLGHIB0MYOOL 2sBMOoE MHolzbg [18]. Fmeg3MEm®mds 3310939905 godmogwrobs, MHmA
LodLo3bol B50bAOL ,,0300gMWO” MR MJIdO LML g3omgE&-09Dgbdodmemo 3Gmiglol
Bsfowmd®030 2583 0bgdss, MoYsh oo 30096¢0boL 9JudMglool MbsGOL dorbgszs,

20



d9Lodwms x9M 300093 3Jmbgm F9bs0BMBIdMO g30MYEIMHO FobIBOSMGOWIOO S 330053
59936 9L0MGOBI6 g30MgEME Bo6396M 0L [18,19].

33939008 LBodGoMol  godm, EOILEPIMIO®D 96 sOLYOMBL  FgmobbIgd Mo
93009605305  0500boL  MMEols s  360dzbgermdol  Jglobgd  dMdMl  0bgzsbomE
39030bMm390d0, 53 LsFoMHMadl 53 3MMbom TSEIOOM 33¢ggdl. MOLSE 396 303HY30M
30O 9dGHeo 350306m3900L dglobgd. 58 993565136900 33093500 Lobzgd 2sdmagzoby,
3939 ©b39h0wo s BEBHBPIOEGHOBOMYOMWO Aobss MMEBHOBMWO 30BEHM3SMNMEMAO0OO
399M33g30LsL, Mmam®E dobo dga3sligdol 300G gM0wMdgdo, 1939 99ROl dobgzom
dbOEMm©bgo 300G Mwo BodEmMmgdo.

LodLbo3bol B5c0bAOL LOLEBHYIOL WIBZGHs WS GBI EHOBYOS MBBOTBYEMZBgL0s slig39
dolo, MMaMOE 30BONWO  350MEMRooL  bsfows  Ji3930L5m30L. 53  F0IMHYGIOD
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LI KEITYJIAZI3E, M. KOXPEH/[3E, I BYPKAZI3E
OCOBEHHOCTHU SIUTEJIUAJBHO-ME3EHXUMAJIBHOM TPAHC®OPMAIINU B PASHBIX
MOJIEKYJIAPHBIX IIOATUIIAX ITPOTOKOBOY UHBA3UBHO! KAPITMHOMEI B IEPBUYHOM
OYATE U B METACTATUYECKUX JTUMPATUYECKUX V3JIAX (KPUTUYECKI OB30P)
Tounucckuit 'ocymapcTBennsiit Megununackuit Y HuBepcuret, ['pysus

Pesrome

Omyxosb MOJIOYHOM >KeJe3bl caMas 4YacTO PeTUCTpHUpyeMas OIYyXOJIb CPeAM KeHIIUH B ['pysum.
CMepTHOCTH CpeZy MAIEHTOB C OITyX0JIbI0 MOJIOUHOM Kese3sl yacto (90%) BbI3BaHA CIIOCOOHOCTHIO AAaHHON
OITyXOJIH K MHBAa3HBHOMY POCTy M JaJbHEMY MeTacTa3MpOBAHMIO. DBITyeT MHeHMe, YTO B OCHOBe OGOMX
IIPOILIECCOB JIEKUT IIPOIECC SIUTeIHANIbHO-Me3eHxuManbHOM TpaHcdopmanuu (Epithelial-Mesenchymal
Transformation - EMT), xotopslif mpencTaBiseT KOMIUIEKCHBIH MHOTOCTYIIEHYAThIH IIPOIleCC IIOTEpU
SIIUTENNATBHBIMU KJIETKAMU IOJAPHOCTH U KJIETOYHON a/re3uy C OJHOBPEMEHHBIM IPHOOPeTeHHEeM MU
CIIOCOGHOCTEH K MUTpAlliy, WHBa3MBHOCTM U Me3eHXMMAJIBHBIX XapaKTepuCTHK. Kpome sroro,
IIpeAIOIaraloT, YTO B IIaTOTeHe3e KapIMHOMBI MOJIOYHOMN >Xese3bl OOJBIIOe 3HAaUYeHHe HMeeT ~CTeIleHb
noukoBaHuA onyxonu~ (Tumor Budding) u Hann4re MHGMIBTPUPYIOUIMX OITYXO0JIb JIUMPOIUTOB. B maHHOM
KPUTUYECKOM 0030pe pacCMOTPeHBI OCOOEHHOCTH OIHUTeNIHMATbHO-Me3eHXMMAIbHOH TpaHCHOpMAaIuu
IIPOTOKOBOM HMHBAa3MBHOM KapIMHOMBI Pa3HBIX MOJIEKYJIADHBIX IIOJTUIIOB B IIEPBUYHOM OdYare M B
MeTaCTaTHYeCKUX TUMGBATHIECKHUX y3TIax.

J. 3939¢»33d9; 0. 302b639009; 8. 8943509
93009eH-39BgbJodrHo GHHBLEMOA5300l Ms30l5gdMYdgd0 blswslibgs dmmgzmmrymo Jggdodol
3gmbg Lsc0bMHM3560 0635%BoMmo 35 E306MA0L 30Mzgms 3gMsls s Fg@LGHSBNG WOIBNG
339639930 (3M0@03weo dodmbogngs)
0d0obolb Lobgedfogm bsdgoEobm MbogzgMLoEgE0; bajoOmzgwm

M9bowydy

LoJoOM39w 0, ddmb 300M Joegddo MHYAOLEHMOMYdIO 30dmlb F90mbg9390L MOl yz9esby
bdo®o Lodbogbgs. dMdml  30dmb  Jmby  353096GMs  Lozzo™ds bdom Fgdmbggzsdo  (90%)
2399039905 50b0dbmo Lodbogbol 0b3>Bools s WOLEBEFOMEMO TgBELLEIBYIOL 2ob30MIMgdOL
MBsGom. 5MLYGOMIL IMLOBOYDS, MM MmMH039 3MM3gLL BogwYd3zWsE WI3L 930 YM-I9bgbjodwm®o
G®5bLgEm®Iszool (Epithelial-Mesenchymal Transformation - EMT) 36m3qlbo, Gmdgeog fo®dmoopqbl
93009 IMH0 1R MGIO0L JogH MRMIOICO 3MSMMIOL, YYXMJOMO 3538060900l ©356MR30Ls O
50530060MMo©  GogMo300L,  0b35HB0MOHMdOLs s  dgbgbdodmEmo  Bsbslinsmgdergdols  dgdgbols
3003wgdue  IM35LOBGHMOMID  3MIMEgLL. 2oM@s  5Tobs, 3900 MEM™dID, GMI dNIML  30dMUL
3500MgbgHdo oo 3603369cmds 960F9ds LoAbogbol “d50bal - s330MGH30Ls (Tumor Budding) s
LodLbogbol F>0bBOWEHMOMYdGJO WOIRMF0EJOOL SOBGDdMBL. f0bsdgdstYy 3M0GH03Iw Bodmbergsdo,
39BboMos  93009w©-39HBgbJodmMmo  BHGBLGZMEMTs300l 0o30LgdMEMNdgd0  Lb3oalibgs
993 Oo 43930308 ddmbg LoobM™mzsbo 0bzsBomEmo  35030bMAol  30Mm39es  3gMly o
393oLGHOBMO wodRME 3356d90d0.
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R. TABUKASHVILL, V. KAPETIVADZE, M. KUPARADZE, T. LAZASHVILI,
Z. MAGLAPHERIDZE, I. AVALIANI
SOME CLINICAL FEAUTIRES OF PHYSICAL STRESS INDUCED
SILENT MYOCARDIAL ISCHEMIA
Thilisi State Medical University, Department of Propaedeutics of Internal Diseases

SUMMARY

The aim of the present study was to determine the pain perception threshold in silent
myocardial ischemia induced by physical load, and evaluate izosorbid dinitrat and dilthiazem effect
on the pain perception. In total, 58 male non-diabetic subjects were enrolled in the study. Based on
the results of stress tests patent were divided into 3 groups:

Methods: Gr 1. — 14 patients (31,3%), mean age 56 + 4,6 (30 pts > 50 yrs, 15 pts < 50 yrs) —
with ischemic depression of ST segment on the stress of ECG, no pain sensation. Gr 2. - 28 patients
(41,37%), mean age 42 + 5 (33 pts > 50 yrs, 27 pts <50 yrs) — in whom together with ischemia criteria
angina developments was registered. Gr 3. - 16 patients (27,58%), mean age 45 + 6,7 (36 pts > 50yrs,
4 pts < 50 yrs) — with negative stress-test results. Perception threshold according to groups was as
follows: Gr 1. - 14,5+ 2,2 sec; Gr 2. - 7,1 + 3,2 sec; Gr 3. — 5,1 + 4 sec. According to the age of patients
we observed that in <50 yrs age group perception threshold was 6,6 + 2,0 sec. while in >50 yrs age
group it was 12,8 +4,5 sec. Arterial hypertension was observed in 6 Gr. 1, and 28 Gr. 2 patients. We
registered that in the presence of arterial hypertension pain perception index was 12,8 + 3,2 sec,
while in its absence — only 5,4 + 2,1 sec. (P<0,05).

The results obtained indicate that in patients with silent ischemia on stress ECG the pain
perception threshold increased (from 6,7+ 1,67 to 15,1 + 1,9); in patients with symptomatic
myocardial ischemia on stress ECG the pain perception threshold decreased (from 25,3 +1to 11,7 +
2,7). Treatment with anaprilin and izosorbid dinitrate caused the increase in the pain perception
threshold, while diltiazem therapy had no effect on pain perception.

Mod3GHmdm 0dgdool J39d 0gEolbdgds dom3sMmodol 39OHRMBooL, i3mbdiool b
99dBHOMO  5JGH03MmO0L  2oMTOZ50  IMM3935,  MMIGELSE 06 6 sbarogls
L39b™M 35000 893939 96 oo 9303596 0. F0M 300Nl Mi0T3EHMAM 089805 gosBbos
5MLOLMEO3geo  3OMbMBMwo  360d36gwmds @ ol BsFoMHmgdl  obgmogzg  odGHom®
33996065 MBL, HMAMOLSE 9MLEHIOOWMO BE9bm3stos.
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10dbgE9adMb ML 393806 GdMO. 1Y) 3MLEHIOOMMO BEHIBMIsMIEOOL Tgdmnbgzgz5do
5350089453900 594BH0Ms 30d5MIM5396 9J0dls, MLod3EMIM 039300l 50dmBgbs MBGH™ bdoGsw
bgds 99dmbggzom [7]. oo 2s9m3egbs begds 9309HoMm@MP0IMHO 459Mm33¢93900L ML
139(305CMMO 30MH35MYOOL F9d39MdOm.
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399006530308 M9od3ool dglfoges, 51939 B3O 0bom, OEWM05Hd0m, OBMLMOdOL
©0b0GM5GH00  3379ObsemdoL 253w 9bols dglfogars 30300l 59dBH035300L DBOMOdIDY.
39933 g30Lm30L 353096 9dL IMEOOL godmoygm Lo xAw)RO.

33@930L  dsLsemgdo:  2odm30330gm 58 35309630  Lodo®m3geols  LadsG®ostdml
096530000 3006030L 35BsDY. 935000Y4mMmi3gO0 goymaowo oym Bsd xamxns©: I-xamxao (14
53500094 x30, LsdMowm sbsgo - 56+4.6 {jgeo) Ubgoslbgs LmAs@GHom®mo  3500MEMA00m,
HMIadLsg BoH03MNOO ©OIGZ0MMZ0L  BHuGHOm  49dM3wobsm 93y-bg ST-LYadabEHol
©9369Los.  II-xamxzo (28 9350IYymxo, Lodmoemm sbszo 42 + 5 (gwo) sMslGIdOEMMO
L3Y6M3IIMOOOm, HMIWGOLSE BODOZNOO IBHZ0MOMZOL BHILEHOM IYHObs ST-bgadgbEol
099901600 ©9309L0s. III-}xaMx0: FoH03MOO IGZ0OMZ0L LG 56O 0gm godm3zwgboeo
ST-b9gad9bGHoL  ©93MgLos, 98 Xxamxdo 930 bxoOMEOMIMWIEHMOOIo  EoLEGHMboom
3934mHmd0o 16 3060 (Lo sbs30 45 + 6,7 fgwo).

33@9g30L  gomgdo:  93500YMRBJOL  MEBIMEIOMEID (30300l 39M(393300L
DOMO3OL ©sEbs LoMdMMHO FgoMEOm, LoEO30L LEBPIOEMEo bobxom. Bogzowgdol
3odm30mbgs  (omBmgds  30mbzsMom,  BMmyoghmo  39035d96GH0  3OHM3ME0MBOLLL
A30300b 39039533008 BOOHBdTOL sbs.

3O GJOH0Mo 303960396D0s 509603693ms I xamz30L 6 s I }¥3mz30l 13 9350IYymals.
A3030ol  39M398300L 3639690 gd0  sOEHIMHOoMwo 30390 EMbool d9dmbggzsdo s ol
3960989 9900909: 12,8+3,2 5 5,4+2,1(0. 99L5d590bo (p<0,05) 330300l 396393305 I xamx3do
0950099600 14,4+2(0. II xamax3do 7,5+3,2 0., 99- 11T 5,1+4,1 (0. I x990 (303000l d3cmdbgdol
BOMO3Oo LsOFIMbM© MAOH™ I9E05, 300009 MM IBsMBgbIo (p<0,05).

B396L d0ge godm3zgMEn 53503MGBIOL YMm39eE0oMe 3bMgMgdsdo s0bodbgdmom
39603390 B030¢900, HMIWGOLSE 0Lobo 36ModBH03MWs© 5O 59393006906 YOOI
™IS 3593965 LsFOMMIIS 13YE0SXME, FODIBILILM F5FMIOMBZSL. 53 Bogz0WgdOL
Bo9mbom35¢0 s Lobdodg dmyzs60¢os Lm@osmo 1-bBg.
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beyGsmo 1. Bogowrgdo s lobdoty

Bogoggodo I x8030 I 30380 I xX3030
(14 5350009m930) | (28 5350009 g30) | (16 535000Ymx30)

1 | Bgheerol 99a6m3dbgds gmerd3g@do - 4 (28,57%) 10 (35,71%) 6 (37,5%)
35309630 39655396L 396 39380693

2 | 46, 5653905(mbgdwo 330300 6 (42,85%) 12 (42,65%) 2 (9,87%)
310093960030, HMIY03 M96OMIb
0fj9905 @5 19O OB

3 | 4ovy, 5653995(9bgdero 30300 4 (28,57%) 5 (17,85%) 9 (56,25%)
31009396000, HMIY03 M9bOMIb
004905 5 M56OMb JMgdo

4 | 990M3F0Mds, HMIJOE 03390 4 (28,57%) 11(39,28%) 4 (25,0%)
LodLBYJol ga@dbgdom

5 | 379e0bEgdolb sBgoMgdol g30Bmogdo 3 (21,42%) 9 (32,14%) 6 (37,5%)
ob 256053¢Md580

6 | 310obEgdol shJoMgds O SMBOM 4 (28,57%) 7 (25,0%) 3 (18,75%)
Lo3039d0 goligeolols

7 | b3bAm3eg, 565393sfbgdgwro 5 (35,71%) 9 (32,14%) 5 (31,25%)
Bbgg ol 9gaMdbgdols g3obmogdo
22900939630 ol 3963530mdsd0

8 | 990mF0omds 03¢5390d0 s 0939dd0, 3 (21,42%) 6 (21,42%) 7 (43,75%)
LS5 35309630 39M9139ML 396
35300690l

9 | Bmyoo LoLWLEOL bsbdmgwry 5 (35,71%) 14 (50,0%) 2 (12,5%)
930DM@©gd0

10 | 396H0m©ws@ Ylosdmgzbem dga@dbgds 5 (35,71%) 13 (46,42%) 2 (12,5%)
39009396030 ©EGHZ0MHMZ5DY o6
99m305%Y

11 | olgmdgm®EHol 99acmdbgds 5 (35,71%) 14 (50,0%) 1 (6,65%)
93035b&®0w9ddo

12 | 35960 3056:0LbMdOL 9g30Bm©Ido 4 (28,57%) 12 (42,85%) 3 (18,75%)
53300mM35Pg 56 9dmE0gdHY

13 | 29659535¢0 0v:59d0L F9a¢Mabgds 6 (42,85%) 13 (46,42%) 2 (12,5%)
30009609000

14 | bYLBHO BH3030W0 56 MYLosdmzbm 8 (57,14%) 8 (28,57%) 2 (12,5%)
992636905 gmd396M@Ad0, MrMIdgeos
JM905 33060 ™M35%9

15 | 89dm3omds 033w gds Lodbwydrdol 6 (42,85%) 12 (42,85%) 2 (12,5%)
d9a6dbgdom

16 | au9c00lgdol 4odm3zsMmbols 6 (42,85%) 9 (32,14%) 3 (18,75%)
392636905 ©OEsMdO

17 | 299c00bgdol 4o8m3zsMmbol 2 (14,28%) 13 (46,42%) 6 (37,5%)
992636905 ol 3963s3w™dsdo

18 | 36::30lw9bse0l ©J3900m9ds 6 (42,85%) 5 (17,85%) 5 (31,25%)

19 | 0659960 5350 mds 3 (21,42%) 9 (32,14%) 7 (43,75%)

20 | bBEO 3303000 56 MB0STMZbM 6 (42,85%) 13 (46,42%) 2 (12,5%)
992636905 ©OEMdOM

21 | bEH9bM 3OS Lozozgby 4 (28,57%) 20 (71,42%)
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3900939%0: LIM50006 BsbL, MM 9-II xamxzdo bszargdo Lobdo®oo A3bzwgdM©s
bod3@madgoo  Ne1,3,4,5,6,8,12,17,19,21 @5 9gmm  dspswo  Lobdo®oo  bod3@mdgdo
N2,7,9,10,11,13,14,15,16,18,20. gb bod3EH™MIYOO ZO30LGOOM MBOM 0330505 33H30YdMOS -
III Bo3mbGHOMEM X 353d0. 530EH™I BoEo690w0 0gbs 50b0dbmo Bogowgdols sbseroBo dsmo
L9gbLOEG0MOHMBdOL s 13Y30BOYOMIOL ILOAIBS.

I %395390 35050 13930B0YOMI0M bollosmgds LoddEmadgdo 2,13,14,15,16,18,20, 9g-11
x3x3do - 9,10,11,13,17,20,21 9gbsds30bo. 53 60dbgdl III xamaol 5350009mxqddo 2s58b60s
3939 050 BYBLOEGHOWOMDS S B39(30B0IOMDS.

5023905, dobgsogzo 0doby, Mmd I xaMxol  5350IYmxgdl  LAEHMGL-GgbGom
©Y0bsm dbmeme ST - bgadgbGol ©93Mglos, 8 306M9gdl ds0b3 od300 Bogowgdo
4mM39w 0O (36Mm360 90530, MOMAIdo 99 - II ¥aR0m9b 9909000 bolinsmYd0sb IdIO
L9gbLoEGHOMOMdO® s 13g30R0MOMI0m. SdoFGMmd 3609369 m3z560s Fosmo 0IYBEHOR0ISE09,
30L5@3 9938 MBA3GHMIM 08d9dool g30bdm©YdO.

Lo030L Lobx o BoMEIM©S I xamRol 8, I xyma3ol 10 s dg-IIT xama3ol 7 s35dymals. 1
X315330 Lobx o WHYBdOMO 5TMPRB. 5, IT ¥amxndo 2, 39-I11 ¥amar3do-0 s35IYymxl. HMmYME 3
BB, Lo3030L LObX O MROM sEYI0M0s I ¥aMRT0. M) FBYO39MdIT0 B0300gOM 53 Lobx ol
3505 1393080IOMIL SBFOMB3sBIoL 3GMM3ME0Mgdol dBGMOZ (88%), dgodwgds 30530dH M,
6™ I xama30b 3530963900 MROM 300M930¢b0 5006 3MOHMBIOML3sBI0Bs©TO.

53500394™xz90L, B0DB03MMO LBEHMIL-GHILGHOM Fsdm3zwgbowo MLod3EGHMmIm 0dgdoom (I
X3B0), 509608690Mm©o0 (3303000l 396M3083300L BOMGIOL 3@ gds 56s3M0wwoboo s
0BMLMOdo©  OboGHMIGH0m  33MMbsermdol  90gy.  93MbIMds O ™MOsbgdom
90909905 330300l 50Jdol BrOHdLbY.

99-1II xamx30L 9350FYmxgdl 50960369dMm©sm (330300l 39MHEIREO0L DLMOdOL
5939000905 (8399MBsMd59q 8,3+3,1; 839MbsemdolL 89dgy-15,7+2,7).

A3030¢0l 396398300l BrOdo (sdgddo 3693560530 P
93990bsmdsdy - 6,7+1,67 5b6536Moobo <0,05
93990bsemdol 9909y - 15,1+1,9

93990bsemdsdy - 8,8+2,0 ©OW®m05Hydo >0,05
03990bsemdols 9909y - 10,2+1,8

93990bsemdsdy - 7,7+1,55 0BMLMMd0© oboGMo@o <0,05
03990bsemdols 9909y - 12,8+1,7

39b6bogs: o bowos, M3 Bmyoghom  5350Igmxdo 089305  oIMObIGHIVS
3wL03MMmo BEgbmzsMoom, Lb390d0 LEgbm3956MHO0L 9d3035¢9bGH0m. FsaMsd BMmY0geHo
53500394mxzdo dom3smodol 0dgdool 930BmEgdo Logligdom MLod3EHMmImE JodEObsGGMAL
[3]. sbgo 535003gMmRBIOL  509b0dbYdsm  (H3030¢0L TgaMdbgdol oo BOMGODdEO, 3560l
99dBHOMO  3900H0sbgd0ol s HobsdbMol  0dgdool  Ladslbme, goblibgsgzgdoom  od
53500094 x3900L5g90,  OMIWGOLs3  Bom3sMmEodol 009305  MB®ezbadsm  BH3030¢0l
LobOMIom. 5J9gsb Imymegdmwo, MBod3GHmIm 0d9dool dmsz56 FobBgbos 0MZWgds
A3030olb 39603983006 0600030009 MBO Msgz30LgdIMgds [10].

Bma09MM0 333193500l dmbo3999d0L dobgwzom 30300l 50Jds IAMIOIONIC0S
03399ls300l M6 Fobslosmgdgby: 063 9bL0gMALY s 13930B0OMISBY [4]. 330300l
3936 db6905 Bb9ds 35906, HMm©aLoa 3500MEMA0OH0 03349ligdo 00Ybs 0bGIBLOYIM0Y, Bremd
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5Fo0M09096 8905353909  BOMODdML,  B3g30BR03MO  bmiEoEgdGHomo  M®93EI3GHMMYO0L
©OMEMgd90do [9].

6030 33093900l  dmbs39dgdom 330300l LObE®MMIOL  HMSOLYOIMdS  0dgdools
930BMmEol dg8mbggzsdo s0blibgds 03800l 56sls3d5M0LO 0bEIbLoMdOom. (36MmdoOos, Md
R0DOZNO0 IBHZ0MOM30L BHILAHOL BIBIMGOOLL LBHIBMIIMEOOL 50M(396905L M5d9b0odY
fo000m 96 fmmomsg 3o §ob MuegdL ST-bgadgbBHol ME3030Wwm ©I3MYLos. 58 GmMOL ST-
06@® 963500 0839900l 2589606  3H30300L  ©sfygdsdg SLObOgL  MLA3EGHMIM 0dgdools
3960mU [5].

LOdMWMME  oBoE  0dbs, MHMI  3MOMBsOMWO  OGHIMH0YIOL M3 Boob
96O»bs0MO  bsolbbol  306M™Md)0do, dglodwgdgmos  HoMmdmodzsl  0dgdool MMM
930369090, 0by YO0z J3obmwydo [6].

B3960s 33¢09390 9B3965, OMA 5350TYMRGOL BoHB03MNOO BEAMIL-BJLEGHOM QodM3Egboo
Mod3GHmdm 0dgdoom (I xamx0) 509603698Mm©sm (3303000l 39M398E00L  BOWOdOU
dm353g0s  9b33M0obom s  0BMbMMdOoE  ©OboGHMIGH0m  93MMbsMdOL  F90©IY.
9399606503 OW™0sHBgdom 56 ImJdggdl 30300l s0ddol BOYOMdE Y.

©3133bs: 9350034 GBId0, MMIWGILS3 509603690 MLOB3EMAM 0d9dool  930BMEIYdO
@S AH3030e0b 396398300l 390w BOMGOdWO, LoEoz0m 0bE0MdME Lod3sEH03MG
LGH0IMS305Hg  3sbbmdb  TgbuMLBHYdIMwo  39dMmE0bsdozMo  MgoJao0m, oblbgszgdom
X 963600090 900L256 s 3MILESOOEMEO B 9bMIIMPOOM 53500 GOOLYYD.

399myg9b90eo o Egms@mes:

1. Anderson KL, Shah NA, Gallegos M, Chiang IH. Asymptomatic ST elevation. Heart Lung. 2018 Jul - Aug;
47(4):363-365.

2. VancheriF, Longo G, Vancheri S, Henein M. Microvascular Dysfunction. ] Clin Med. 2020 Sep 6;9(9):2880.

3. Nicholls SJ, Nelson AJ. HDL and cardiovascular disease. Pathology. 2019 Feb;51(2):142-147.

4. Zhdan VM, Holovanova IA, Filatova VL, Khorosh MV. Medical evaluation of efficiency of optimized
models for early detection and primary prevention of cardiovascular diseases. Wiad Lek. 2017;70(3 pt
1):433-438.

5. Murphy BM, Worcester MU, Goble AJ, Mitchell F, Navaratnam H, Higgins RO, Elliott PC, Le Grande MR.
Lifestyle and physiological risk factor profiles six weeks after an acute cardiac event: are patients achieving
recommended targets for secondary prevention? Heart Lung Circ. 2011 Jul;20(7):446-51.
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patients with stable angina]. Ter Arkh. 2016;88(12):33-40.
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Park SJ, Choi JO, Lee SC, Park SW, Cho YS, Choi JY, Gwon HC, Oh JK. Comparison of long-term clinical
outcomes between revascularization versus medical treatment in patients with silent myocardial
ischemia. Int J Cardiol. 2019 Feb 15; 277:47-53.
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10.Malhotra S, Sharma R, Kliner DE, Follansbee WP, Soman P. Relationship between silent myocardial
ischemia and coronary artery disease risk factors. ] Nucl Cardiol 2013.
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P. TABYKAIIIBHJIH, B. KAIIETHBA/]3E, M. KYIIAPA/I3E, 1. JIASAIIIBHJIH,
3. MATJIAIIEPH/I3E, H. ABAJTHAHH
KJIMHUYECKUE OCOBEHHOCTH BECCUMIITOMHOM UIIIEMUY UHAYIIUPOBAHHOM
OU3ZNYECKUMU CTPECC-CUMIITOMAMH

Tounucckuii I'ocymapcrBennsrit Megunuackuit Y HuBepcurert, lemaprament Ilponenesruku
Buyrpennux bonesneii.

Pesiome

Ilens  wuccnemoBanus: OmnpeneneHre  HEKOTOPBIX  KJIMHUYECKHUX  OCOOEHHOCTei
WHIYIIVPOBAaHHOMN 6€CCUMITOMHOM WIIEeMUH IO/, BIUAHNEM GU3NIeCKUX HAIPSKEeHUH, TEeIUIOBBIMU
MeTOZAMH — XOJIOZOBOI mpoboii. Ompezendnu, B YaCTHOCTH, FeMOZWHAMUKY, a TaKXKe BIUTHUE
aHanpwinHa, [lurTHasema, u3ocopbusa ZUHNUTPATA HA aKTHBALIMIO IIOPOTa OOJIH.

Marepuan u merozs!: I rpynmna (14 601bHEIX, CpegHUN BO3PACT - 56+4,6 1€T) ¢ pa3sIUYHBIMU
COMAaTHYeCKUMU 3a00I€BaHUAMH, Y KOTOPBIX ITPU PU3NIECKOH Harpyske oOHapysxmtock Ha DKI' —
nenpeccus ST-cermenta. II rpynma ( 28 GosbHBIX, cpefHHIT Bo3pacT - 42+5 jeT) HecTaOMIBHOMI
CTeHOKapAauei, npu ¢usndeckoir Harpyske obHapyxunaock Ha DKI' — mempeccus ST-cermenra. III
rpynna (16 6onpHBIX, cpefiHUIT Bo3pacT - 45+6.7 jeT) HEHPOLUPKYIIPHON NUCTOHUEH Y KOTOPBIX
mpu pusnyecKoit Harpyske He ooHapysxmrock Ha DKI' - nenmpeccus ST-cermenta.

PesynpraTsr: AprepuanbHas runepreHsus Habmomanack y 6 6onpHbIX I rpymnmer u y 13
6ompablx Il rpymnmsr. Ilopor 6oeBOif YyBCTBUTEIBPHOCTH OTMEYAICS IIPU apTEePHAIBHOMI
runepreHsuu u 6e3 Hamuuug Hee: 12,8+3,2 u 5,4+ 2,1cek. CoorBercTBeHHO (p<0,05). mopor 60:u B I
rpynne 6sur 14,4+2cek., Bo II rpymme - 7,5+3,2 cek. B III rpynme - 5,1+4,1 cex. B I rpynne nmopor
60JIeBOIT YYBCTBUTEIBHOCTU JOCTOBEPHO OBLI GOJIbIIeE, YeM B IBYX ocTanrbHbIX (p<0,05).

BerBogsr: y OGONBHBIX C OECCHMIITOMHOM WIIeMHell U BBICOKMM IIOPOTOM OOJeBOH
YYBCTBUTEJIBHOCTH OTMEYaeTCs IIOHIDKeHHAasd IeMOAMHAMHYecKas peakIyus Ha CHUMIATHYeCKYIo
CTUMYJIAIIMIO XOJIOAOM IIO CPaBHEHWIO C TPYNIIaMU OOJIBHBIX HEHPOIUPKYIIPHOH AUCTOHHEH U
HeCTaOMIBPHOM CTeHOKapauel.

®. 025893502000, 3. 3539903509, 0. §IR5(309, 0. ¢S5 bSTF0¢0,
Y. Gs0539(009, 0. 335¢P0360
80DBo3MM0o LAHMYL-BILEGH® 0bEMEEMIdMEOo Miod3EHMIM 0dgdool Bmaoghmo JeobozmMo
0530L90MM0s
906596 0593509055 3603900933030l ©Y35M3Hsd96E0, MLl

M9Bonmdy

33930l doBobl  HoMTmoagbs  B0BoZMMO  IGHZ0MOM300m  0bY30609dYWO
Mbod3GHmdm 089000l 9gdmbggzsdo 330300l 39MH3IREO0L  BOMOIOL  Bmaogmmo
30bo3zmeo  930L93Mdgd0L  OIYIbs  LomdMEMo  dgmmEoom - bogogzol  Lobxol
399myggbgdom - 390dmE  390m©obsdozol Mgodigool dglfogws Logogzol Lobyxom, 1939
565300 0obom, ©OWM05H730m, 0BMBMOBdOE OBoGMIGH0  T3MMbsEMdOL  gog3wgbols
d9LHogws 30300l 59dGH035300L BOMODdDY. 330603905 Ho®BMgds Lsdo xamnbg: I-
X3B0 (14 5350009mR0, Lsdmowm  sbszo - 56+4.6 figero) ULbgoolbgs  Lmds@omeo
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35MMYPO0m, OHMIGOLs3 BoDBOIMNMO IBHZ0MMNZ0L BIuEGOM odmI3eErobrsc 933-bg ST-
192996¢0L ©I3MGL0s. II-Kama3o (28 5350agmi0, Lodmowm SB530 42+5 (ge0) SMIBEIBOW YOO
L3Y6M3IIMOOOM, HMIWGOLSE BODOINOO IBHZOMOMZOL BHILEGHOM IYHObs ST-bgadgbEol
099301600 ©936MqL0s. III- ¥amax30: ZoD03WOO sEHZ0MOMZ0L BHIBEH0D 56 0ym godmzugboeo
ST-b9gad9b6GHoL  Y3EIYLOs, 90 XMBL Tgobs 16 3060, bgoMMEMIMSGMMOMEO
©obEMbo0o (Lsdwmoem sbszo 45 + 6,7 figwo).

39092900: 5O@9M0Mwo 303903H96D0s 509b0dbgdms I xamaol 6 s II xgmzol 13
53500394mgxL. 330300l 396039B3E00L 35839690930 sMEGHIM0MEo 3039MmEHM™bool 890mbggzsdo
s dob 2569d9: 12,8+3,2 s 5,4+2,1(3. Ggbodsdobs (p<0,05). 30300l 396M3E93(300 30039
X353d0 d9opqbos 14,4+2(0. II xawmxdo 7,5+3,2 (0. III 5,1+4,1 (0. I xamxdo G3030¢0l
936 dbg00L BOMOBdWO LoM)IMbmE MBOM 3905, 300G MO IbOMRY6Ao (p<0,05).

502396050, 535003YmMxRq00, OHMAEGOLYE 509b0Tbgdsm MB0d3EHMAM 089300l 930BMEYdO
5 H30300l  396039BEO00L  Foseo DEMMdWO, LoEogzom 0bEMEoMYdME Lod3sEHo3Me
LGH0IMS305HY 35LbMOgh gl gdmEo 39dmE0bsdozMmo Mgojaoom,  goblbgsggdom
B906OH™E06 39w s6Ho ob@mboom Qo NOMIGReTelgry Ot} LGHYOMZSOO0m
Q553500909 gd0LYSb.

Oo

b3¢h 3000U56(90s, 5.35609599, b.300¢7509, b.50l3560d3000, 8.0093 Y3y,
b.50505920¢m0, 60602 3006HU56H0s
g0d9M0oL 35MHEOLEBIMHO 30GHOMOsBO FsME030 39M3gLoL BMEDY - 3wobozMo gdmbggzs
0000olob Labgwdfoxgm Lsdgooiobm Mboggdlo@g@o

NATO KORSANTIA, AL. KATSITADZE, N.KILADZE, N.TSISKARISHVILI, M.TEVZADZE,
N.ADAMASHVILI, NINO KORSANTIA
PITYRIASIS ROSEA GIBERT AND HERPES SIMPLEX — CLINICAL CASE
Thilisi State Medical Centre

SUMMARY

Pityriasis rosea (PR) is a dermatological disorder seen commonly in clinical practice. Despite
its prevalence and benign nature, there are still times when this common disorder presents in an
uncommon way or course posing diagnostic or management problems for the physician. The
etiopathogenesis of PR has always been a dilemma, and extensive research is going on to elicit the
exact cause. This review and case report focus mainly on the difficult aspects of this benign common
disorder such as etiopathogenesis, atypical manifestations, recurrent cases, differential diagnosis and
treatment.

3500LxgMO0  30G0M05H0  (PR)  353wm-1d350mBMMH0 993500905,  OMIgos
30639ws 1798 gl ®mdgemE 30eobds s0figs, mwdas bbgs GHgMdobmemaooom [1]. 1860
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Bl 30 50B9HT> osbsliosms Bolo IMBIOYAHo, wsdmgzsbo RmGIs (Gibert CM. Traite
Pratique Des Maladies de La Peau et de La Syphilis, Volume 2. H. Plon, Paris, France; 1860).

553500905  B39MgdMog  ofjygds oo  HBmIoL  gMHomgdoGmbmwo, JgdEwom
IRBIOMEO WJom, OHMIJLsE 9HM©Yds 39M9wOL doerms 96 YEOLYMEO Wsds, BBLOE
dmbggl M350, F9JMEOEOo, 930609 DML  GHOMYISGHMBMO  SJgMETOEo  odgdo,
OMIWId03 296wy gdMwos  JOMOMIEI®  Jd3gmHELy s  HBMeybg.  B3z9wgdMog,
3980bsgomL fob ¢dmz0l ygarol 330300, 399F-bsHersgol GMogd@ol asmm393990, 3bgergds s
3OO0, 53SBMb, 306506 3OMmEM™Io Fgodegds ogmlb dbmddo s AdIMBsYsmO
930069000 29630509, 353096ETs Ggodegds OE 30 305d30ML BoMObsM YMMmsE®ds
565969BL. PR~ ol Logstomm bLobdoMy 0,5-2%-1 89500996l s 33b30905 mM039 Ldqudo, 15-30
farol sb53d0, ®MP3s 1939 BA0Ms© 23630905 bobsHaMEgddo s 853039070. [3] 935S
39l 990mbgz935d0, 2-8 3306530 @oOL. IBOJLOMGOIMW0Ss MR IBMMO  3WsLEEHIHGdO,
50LYB065305 HMT 49350Jds MAOHM bJoM0S BTN 0.

PR ©05pbmbo ©s 850035 B399gddog 503000, ®dEs s®BYOMOL 396 339w0

5139943H9d0, BHMIgwms §0bsdg3 ©AJds IMTIGHMELMPO YM39EOPOMO 3M5JG03500. sdoEma

fo@0mpygboero  dodmboergs ©@d  3wobozmMo  Jgdmbzgzol  s©fges  dmfmadIEos
350:0LRIMH0 30EH0M05DOL BMA0gOHO s139dGHOL WYROM dJoMmR 30560 Fga3sligdobmgzob.

0 Hergdol o6853wmd580 vsd6sg0 303mmMgbs 0465 4edmmddmeo PR-ol Bli@o
d0BgBol Jgbobgd, o3 GmoEsgl GMmAMmOE 06339d30m6 5396GJOL, BMAMOOES 30619dO,
0543960900, L30MOMJ9AHIO0 S 9M0bRIJ30O FEAMTSMIMOGOL, CMYMOOES SGHM305 O
3EH™0dmbo@g@o.

3OLgdMBL I35 BoJBHMEMO, OHMIgdoE J0Mmomgdgb 06139J30mm0 gBHoMmw Mmool
d9L5dWGOXMBsDY, OMYMOOBS BLYDMEMOO 3560530900, 3OMPOMAOL sOLYDdMDS, BMYOIOH
3900b393500 MmxsbmEo JslBHgMHgdo s 39M5EOL dserms (M3 990degds 3MMHGES30530
0yl OH260HBIol 06m3o30LMb), G®MIgebsiz 8myzgds 9gmEsEO godmbogs®o s 083050
69(300003900. 5358msb, F0bg350 FMOZ5¢0 FFIWMOOLY, Fo0b3 96 sOBYOMDBL LM mbm
33039090 58 0693993008 GMIgerodg 30630 9E o gMm0 06539J30IM0 5395EHOL Jgliobgd.
50 d09059 g53M0f305 M0 MMR60DTGOOL 973D, HMAMMO3S 30GHMIJYSMm3z0Mmio (CMV),
9083906 — d5MOL 30600, 35M3Mm300MLo B19, 303mMHbsz0MHMlo, 3M030L s 35MoaM03ol
306011900, Legionella spp., Mycoplasma spp. s Chlamydia spp. 0639930900; 535056, sGBGdMdL
93039090900, OH™A PR 56 56H0b 053530060900 d500mb [4, 8]

oMM 3960H0MmEdo L MROM 0DBMHYds 9(3303904I1198900, GMmIwgdoa 80s60dbydL
5Q530560L 396390l 30OHLol (HHV) Hmebg PR 3sommaqbgbdo. 1997 {jgewl Drago et al.
30639Wo© 2odmmdgs sHMo HHV 7-ob dmwbg PR g@omewmyosdo, PR 35309639000 (0o 96
3MBEH®ME0ob) IOsBHLS s 39600539M0o LolbEOl FMbMbw 3w gsO I M MHggddo HHV 7-ob
50dmBgbom, M55 80m0mMgdL LogsMsEM J0BYHBMOMOZ 3530060 BY. [5]

Watanabe et al. Bs5@o65 30e00dgMHsBmo xsF3memo Ggsdios (PCR) HHV 6, HHV 7 o
CMV ©b3-0l sbisygbs 14 PR 353096330, bycss HHV 7 b3 50dmBbs 0sB0sbgdmem 35680
(93%), 9655B0sbgdme  396do  (86%), bg®fgzdo (100%), 39MHoxzgOoMwo  Lolberol
dmbmbm 3o mwo MxM9ggdol (83%) s dMs@ol (100%) 60dwdgddo, bmeem HHV 6 ©bd
©5x30JLOMES IHB0sDJdIM 35680 (86%), 5MI9@IBOBYdIM 35680 (79%), bgefy3zdo (80%),
396005390090 bLobbeol  dmbmby3wgsdmwo  MxMggdol (83%) s TMsGoL  (88%)
6081898d0. CMV 56 ©s530JLoMs 503900 Bsdmmgzwow bodmddo [6].
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933MG90ds 5939 39bsEbsgL, M 306506 g30MMLo Bgfiyzdo odbs sedmBgbogro,
3530963 g0L 3dmbym MBOM 9B M95dGH035305, 30O 30M39w®O 06839305, MY
LoB9gMFY39 X0M33gd0 MHIHYMHZMMOE TMJdggdL bMEME Mg 06830E0MJOMM 3069dd0.
3905 590Ls, IB0BYdM 35680 58 30MMLgdOL F306g MBI A9dMOf305 303MmMYDs, MM gl
306071900 56 5H0569d96 MIMsEm© 39560L MXMJEIOL s PR Ggoemm®s Ggod@omeo
695J300L 99009305 LOLEJINOHO 30O MY3K0353008M30L. JoRbYMW 0, HMI 306HLIEO
06939930900L 53035305 BGds 0dmbmmo  LolEgIol IMEMRMB630L BMEDY. SFoFEHMTo3
3030mm9Bol Loboo Jglodewrgdgros 35090, MM 350MEOLRGMHO 30GH0M0sDBOL ILLHYoLO
390d9ds 39300630 0gml 0399699MH0 LobEGIol IPOYMBIIBMB, Fodmfzgmwo bbgowolibgs
dobgbob 4odm [12,13].

PR-ob 5303060  g58m3wo0bgdgdo  B39mwgdcmog  33b3000s  ©9MHTsGHMMY0)O
365J3H03500 ©5 bs a35bbmgEgl, MHMI 53  Z9MOBFHJOOL  MGBHILMDS  SBHO30EMO0S
AMORMEWMYR05d0 S 365 3OMPBMBT0. 5¢030Mm0 BMEIGooL LobdoMg 20% -5 goy9bL [15].
5GH03099OMds  990dEgds  250MoboGgdm©gl  FMmORMEMY0sdo,  BMIsdo,  gobsfowrgdsdo,
9090bsMgMd5d0 96 L0A3EGHMIGdTo. Dm0 953GH™MO0 dooRbg3L, GMI 15303930 WRM® J9Eo©
56056 256(ymdowbo 53030900 3500563 gdol oo™, 30Mg dMBOHOgdo [7]. 5GH0306
356005639dl 30930036935 39030, 3OO0, MOEH0IIO0MWO, Wodgbmo©o,
3969605c0Bg00o, IM35WRMOT0560 9JuvIsE0IM0 gHomgdol L3V, TMEO3ZMWYGO,
3035630, 9JuBME0530MHO BMMIGdOo [9].

0m3wgds, MM PR- ol 99639m6Mqds 033000005 ©@s dgmeg 930bdm©o 3309390000
©5530J50M P05 353090FGHMS 1-3% —Fo. AMOZ5eXRIGMHO BTGNS (>2) 003 gdS doe0sb
003050050. M©930©030L6 DML GEHOMEMP0S 56 5MOL 36Mmd0WO, FogM90 M3w0sb, MM Lbgs
HHV 3069900l  dbaogbo (varicella zoster virus o Epstein-Barr virus), ®&mdwwgdog
53538069305 M95gG035305bmsb; HHV6 s HHV7 — ob ®9sd3o3530s 990dwgds oymls
3sLbbolidygdgero 4s6dgmem9gdom 930BMEgdbHy [10]

3500LRIO0  30GH0M05HOL  O0sRbMBOL  OML  Mbs  godmoMogbml  obgmo
55350090900, MHMYMM03sd: 39mM90 Logowolio, IMHTsEHMmzBoGR0s, §3gmmzsbo BlmMosbo,
Bmdmmstrmmo 93093y, 939903939 daes, 396oL T-mxEgm3zsbo odxgmds. 0dzosmo
9M3s6gMdgd0: flomgmo d3MEYgwo wodqgbo, 39bGHM0BMwo ghHomgds, bsoMxzgmMm3zs60
3006050, BHmJlogMados, 3sb3Mwodo [11].

3500LRIMH0 30EH0M05HOL 3329Mbsemds LOIZEHMING0S. 0dob Jom3zscobfiobgdom, MHmA
553500905 39U 29MMEG3900L A90Mgdg 130L00 Foob, LoLEGHYINOO I3MHbscEMdOL
193900 56 259m0Ygbgds. BogMd  PozM(39wYON0, 25dMbIGWwOo  Lod3GHMIGOOL O
53539000  0b608b6gds  9B6BH030LEF0bgd0.  BEGH0d0MEH03900L s 9BGH03060LIEo
36935053900l g5dmyqbgds osxodlotms dbmemo 0d 33¢9390d0, MHMIGd0E 0O O
0Y®™  9AHOMWMA0NMH0  RBodBHMOOL  50dmBgbolizab.  AobLIIMMGGdomm  bBdoMos 53  dbGOZ
5(30300™m3000L  Bomngs.  33¢093900s  9B39bs  5303w™mz06M0L  xamndo  MBd™  LHOsgo
3990x 963609939, LoI3FHMAGOOL (J530¢00) FoJOMdS [11].

fo00myoygbo B39l  3e0bozmE 8gdmbgzgzsl. dmyzdodoms 33 ferol 8585353305,
B030q00m Wsdm356 259MboystrBg adzgmLs s BMYDY, 1939 o6 3965 0gdml sG9gdo
39% 293909 §360e 89999390D9. 50b0dbs3s J930WL, goblisgMmMMGO0m MBWOIBMBOL o
505H5606  godmbgwols 8909y 09309306039  d9bodbs  (3M0dmdEm3m3s60

9w9996()gd0L  XaMB0, M39©Ibodg ©Wgdo @HsBOJLOGS Z5MHPOLRIOO  odgdol  qoBgbo,
0565356Mmd0m o360 (390gd00 43 39MHBY s 99y BIMYDY. 535005 K580 2 33065.
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0099dBHM5, 3530961 3d3gOHELy s DYDY 509b0dbgds Lbgsslbgs Bmdob,
306053 guo 1 LIBEGH0TYBHOOL WoMm3560 FoBMbogs®o, saMgmzg Fo0rx396s 0gdmlb vds6do -
03600 383303560 godmbogs®o, Mgamaliools bEsosdo.

053bmbo:  oMGH0z0  39MH3gL0, H0dYMHOL  39MmPOLRIMO  30GHOMOIBO - OOLZS
306030 99830690900l LyxdzgEBY. FgMMO©O LoGOEOLOL  godmMosbzol Asdm
Bo@o®mes VDRL 33a0g35, H©m3gends 8magas £19094mzomo 3sbvwgbo.

93MbsMd0L 1dqds: FoMGH030 39M39L0L odm - 5303wm306M0 200, MoMM 00 5 Xg6
930 7 Mol 35685303580, 5QR0MMBM035® 5303 Mm30600L 309d0. 50d)MHOL 35MOLRIMO
30G06M05Dol 250m - gMomlo 5y, momm 900, 10 ©EOL §obdsgwMdsdo, WM MEmSE
30653 gLo B5353d3M 3G ®YTo 3-4 X9, Yol 3MMEIYMHJOOL J9)HBLMO300.
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HATO KOPCAHTHA, A. KAI[HTAJI3E, H. KHJIA/[3E, H. [[HCKAPHIIIBHJIH,
M. TEB3AJI3E, H. AJJAMAIIIBHJIH, HHHO KOPCAHTHA
PO3OBBIA JIUIIIAY HA ®OHE ITPOCTOTI'O I'EPIIECA - KJIMHUYECKUU CIIVYAU

Tonnucckuii I'ocymapcrBennsrit MegunnHCKull Y HUBEPCUTET

Pesiome

Pozossrit numait (PR) — 310 mepmaronoruyeckoe 3abosieBaHue, 4acTO BCTpevalolieecs B
KJIMHUYeCKo# mpakTrke. HecMOTpst Ha CBOIO pacIipocTpaHEHHOCTH U JOOpOKaYeCTBEHHBIH XapaKTep,
BCe JXe OBIBAIOT CJIyYaW, KOTZA IPOSABJIAETCS HEOOBIYHBIM 00pa3soM WJIM, CO3ZAeT AUATrHOCTHUYEeCKUe
nunu jedeOHbBIe TPOGIEMsI i Bpaya. JtuonaroreHe3 PR Bcerza 6511 [umeMMoit, ¥ TPOJOJIKAIOTCS
OOIIMpHBIE MCCIeJOBAaHUS, YTOOBI BEIIBUTH TOUHYIO IPUYMHY. B 5TOM 0630pe M omucaHUM Cirydas
OCHOBHOE BHUMaHUe  yZesfdeTcs CJIOXKHBIM  acCIleKTaM 3TOTO  PaCIPOCTPaHEHHOI'O
IOOpOKavYeCTBEHHOTO 3a00eBaHMsA, TaKMM KaK OTHOIATOTEHe3, AaTUIIMYHble IIPOSBIEHUA,
peluAuBUpYIOLIVe CIy4au, guddepeHIiuaabHasd AUaTHOCTUKA U JIeYeHHe.

b3¢h2 3000U56(90s, 5.35609599, b.300¢7509, b.50l3560d3000, 8.0093 Y3y,
b.50050s920¢m0, 60602 30065U56H0s
g089gM0oL 35MHEOLEBIMHO 30GHOMOsBO FsMEH030 39M3gLol BMEDY - 3wobozMo gdmbggzs
0000olol Labgwdfogm Lsdgwooiobm Mboggdlo@g@o

M9gbomdg

700960l 35MHoLRBIMO  30B0Mm0sHo  (PR) bloMs 336300905  ©gMT>EHMEMmol
3006036 36593H03500. oLo 393039 9d0Ls O 3900 M30L930560 bolinsmols dowbgsgs,
X960 300093 bdoMos obgmo 89dmbgzg3gdo, MHmEaLsg g, 9omo Jgbgzom, B39MEgdMH030
Q553500005  3MMdEgIgel  Jdbol  gdodolomzol  @osRbmLGHOZoLs s F3MMbscrMdOl
0350LsBOOLOm. PR- 0ol 9¢om3s00mygbgbo ymzgemmzol ogm @owgds s 309@obstrgmdls
RIOOM 3393900 DMLEGHO JoBgHBOL ILYIBs®. gb Fodmbowzs WS JerobozMMo dgdmbgazols
500965  d0MOMIPIO BMIMBOM©IYdS ©993500900L 0d MMM  s139JBHJODY, OMYMOOEFSS
93H0M350Mmy969%0, 53030996M0 398m30bgdq00, 25639mM9domo d90mbg939%0,
©0x9gM96305 MO0 OIRBMBO s I3OBsEMdS.

Oo
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0.303063099, 9.00b580830¢70, 3.8(280b509
3sBdmGo 3dg3363bgdoL 39MHBMMs309d0, HMmam®3 bodlogbyn®o EMmIBLEMMAs300l
Lsfigobo g@s3o
000olol bybgwdfoxm Bsdgogobm Mboggdlo@gdo, Mdowobo, Bods@mzgwm

T.GOGICHADZE, EMISABISHVILI, G.GOGICHADZE
PERPORATIONS OF PLASMA MEMBRANES, AS INITIAL STAGE OF TUMOR
TRANSFORMATION
Thilisi State Medical University, Tbilisi, Georgia

SUMMARY

Numerous carcinogenic substances and factors of different natures probably can signify that
these carcinogens must start up some common mechanism of normal cells transition into
transformated states. Influence of physical, chemical and biological carcinogenic agents on cells
probably are adequate. By our opinion the common mechanism of action of diametrically different
carcinogens on target-cells is the destruction of the plasmatic membrane. After influence of different
carcinogens, cells’ fusion originates as a result of cytoplasmic membranes perforations, i.e. formation
in plasma membranes pores, what induces alteration of summary superficial charge of cells’ surface.
Because of this, cells acquire ability to approach each other, what in many cases may be a premise
for fusion process.

OMamO3  3bMd0w0s, Bm®mIsermOHo  MxMHgEIdol 30dMmb  MXMJOIOS©  3MB3gOLOSL
ofi393L 99986530, Ms30L0 dbgdom GOHMBIMOLOYE LMo Foblbgs3gd M0 5296Egd0
©5 B9JGH™MJd0. 3500 Mol Mbs 900b0TbML BOBOZMMO (Lb3sIlbIs dmbdol MoEOsE0Y)
299BHMM900, JodomEmo (595595 @Ebmdoos 1500-Bg TgBHo 39639MMmygbmemo  JodomGo
6030096905 @5 3MIB0bs305) 60300096M9dJ00 S BOMWMAONMHO 5396BHJd0 - BHmJLobgdo,
0693993060 ©5 Mmb3mygbHo 30MHMlgdo s Lbgs [1]. sbgmogzg dmddggdom bsllosmgd0sb
bbgoolbgs 539680 3MEMA0MO0 5295300, MMM  3mbEGS(3933)03900, ©HZOMdYdO,
G®530900, JOMBo3Mwo bmgdomo 3OMmEgLgdo s 9.8. 39639O™MPIBMMO  5296FGHIOOL s
19dBH™MOo0L  BomEs®o LodMmsgzerg s dosmo dmgdggdol BsGom™ 13gdBHMo, Mol
309m0mgdL 3500 MBsOBY, 5539dogmb y4z9es BLMAsEHME YRMII0 SOLYIMEO bMOTSEMEOO
d0MEWMYPONIMH0  FOMYMSTs,  9.0. MOMIGEOoPs3  ghmosbo  dgdobobdo, MoLog  F9wmdwros
39900f30m8 bmMToemMHo MxMHggdol Lodbogbmmo GHMIBLEZMMTSEOS.

OHMaMO d90dwg0s, MHMI 0IYGHMIWOs© 0LgmTs JoBLZ390Ts 93963 JdT> s
199 BHMM90s, MMAMO00355 M96GHYIb0L 358mMbboggds, 3eoliBdslol 0d3wsb@sEos, 306Mmlo
@5 9596530 Ubgs, asdmofigoml ghmo s 02039 990090 — bmG®IsewmGo My 9ol
3Mb396L0s  300ML  MYROIOOIE?  5IY3ZIAMM0S ) 9O MYXMJIOoL  LodbogzbmMo
G®obLrm®Is300L  39JoboBdo 58 PdEmSz0  39639MMPIBMM0  529D5BHIBOL S BoJBHMOYOOL
3960mbgz93500? 1y30bO  OWIOOMOE FJ0dgds 25YEIL FbMEmE 08 d9dmbgzgzsdo,
030 939993900, ®MI y4z9gms HBgdmbsdmmzowo BGHodmwo bl »figmdl 0d 3OHmaEgLol
(360H™m3E9L9d0L) 5gBH039309L, MMIGLIE MIXOIEO Fo0 oMIg3 SHBMMEF0JEIOL, by 3073500,
13MBEHBMM5©, YM39OPOMMS®. 3963390Mg6900 0dwg3056 FbMmErm© d0dyl, 99dgy 30
IXOIQ0 8mgdgEgdL ©FIMI30QIDLO.
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Bggbo  Tgbgomwgdom, gu  3mb3OgGHMo  3Omi3gbo, 96w ©0IYGHOIWMES©
3oblbgog90 Mo dbgdol 396(39MM96900L  Bgdmddggds  LYBoBby MK EYIODY,
9M3s6mgmdl  LMTSGHMO  YRGJJOOL  3eEBIME  F9dMBgddo  Lbgoolbgs  BmAol
(BmEmMmdol) 390RMEOS309008 BmEOT0MJdsdo s 99damd 530ls, LmIsEOo YYxMH9IIOOL
99600943530 b MBmaqbosdo.  39OHRMMSE00L  3OMEglo  SLMLGHIOL X MYEOIOTMOOL
3MLYdME 99 BHOMLAGHIGH0IMNG  39BB0Z0L dogrgdl o 9dE0gMHGIL 396 M  ZosELOL
30D0MdOL doggdl [2,3]. gl 3o bgwl MHgmdL Lemds@GOo Yx69IOOL FosbErmadsls
@5 3mBASIAL 9OHF9bgm9b. godmo3zs, MmI BbBmaqgbool fobsdommdol — Lmds@meo
MR OJ900L  3esBIMmo  F9ddMBJOOL  39HBRMMH30900L  0bEos T9MdWw0smd  MHMYME3
30607L90L, 51939 Yzgws Lbgs 39639OMA0MO ©s ghmo Fgbgzom, 9MS 395639MMYBME
5396@L  (Jodo® 39633960 9690L, ©sb03gdgdL, BMYogHo GHMJLObL, gocMmiL, Ebodmzs6
9595350, Bobdomfigocrls s MsdGms3 Lbgsol). gl Lodmwmm xsddo (330l 53 3WsHIMMo
99936569008 9wadBHO  FobobosmMGIGOL:  Fomo  Bv3dom@  Fosero  LYBsErmeo
MSMYMBomo IMNbEH0 9390005 ©O MIXMII00 039696 GBI MB Fosbmgdols o
39000md0 30635dBHoL glodgdEMdsl (5039H0s). M) 3¢sBTogdxdol 39OBMOOMGdIWO
Mdbgd0 gDl sgIMH3s, Tgbodegdg0s 5©P0wo 9969l VX MJOIIOL 4590569
(BNYDMPqBosL) s ©OI9M0MbYdIOL 96 3MW03sM0M(30EHJO0L BMOI0MGOSL [4,5]. M0y,
bbgoolbgs 3b69d0L  39639MMABg00L (s 965356390MAqB9gd0L) Bgdmddggdsl Lsdobby-
X 09090D9 2958605 500933530 boliosmo.

6530 8yMdsMgmdl  LeIsGHMMO MXMIEIOoL FgOfigdol 3OHMEILOL BdOMEMAOMHO
3OO 5699 GoLmM30LLS 080 9930w gdGE0 BMMTseMHo LMIsGHOO MR OIOLIMZOL, ©S
000065, ™MOYBOBAOBOMZ0L? MMIMOEF 9BYMOS, BYDBMYJbos, 0bgzg Gmams Lbgs
360Hm3qLgdo  (Bo@MDBo, ©O0RYMHI6E05309,  BoamEod™mbo, by30mdombo, 3obmgo@mbo,
OMBIME0GHMDPo s Ubgs), 8950396L  LeTsGHMo  MYxMHIEOL  BMGOIsmo  3OHMYMHToL
09050029690  bsfoeml. ggzgms 53 3MmEgll  4o9Bbos  Mogolo  domErmaom®mo 36309,
36003690 mds, 9v00 MOl Bbmygbool  3OM3gLlLsg. 39Mdm, 0o  IM{mYdMwos
29DoMEOML  JgbsdsdoLO  MOYBML  (JuMmgowol) YR IOOL MHIHBOLEHIBGHMDdS  LbgsILbZs
95369  B99mddggdgdol  F0dshm 303 moEobsgool abom.  Ladfmbodme,
MXOIOOLIMZ0L @O DBMASI©  MMRH0DIOLINZOL MM BolsMygdwm s LoFoMm,
36535wb5m396m3560 g3meEmizoom d9ddbowo 3HmEgLo (FMBMgbos), Bmy (LsdgboghHme,
doewdg 0d305m!) d90mbgzg3580, omowro Mmb3magbmMo 3m@gbzool ddmbg o3sMOMbgdols
(mOd0OM305060  MXMgEIo0L)  BMOI0MGIOL oM,  FgodEgds  A9I0DIOPML X gO
3693563960mBMw, 9009y 30 F9FsM0EF 300MB )X MHIOOE.
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OIIYXOJIEBOM TPAHCO®OPMAITUU
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Pesiome
CyurecTBoBaHMe MHOXKECTBAa KaHIEPOT@HHBIX BelleCTB M (PAKTOPOB PasJINYHON IIPUPOIHI,
HeCOMHEHHO fBJIfeTcA IO0Ka3aTeJIeM TOT0, YTO JaHHbIe KaHIlepOoreHbl MOTYT JaTh Ha4alIo KaKOMY-TO

38



O6H.LEMY ME€XaHU3MY IIp€BpAIll€HMI HOPMaJIBHOﬂ KJIIETKH B TPaHC(l)OPMI/IPOBaHHOE COCTOAHHUE.
BOB,ILEfICTBHe Pa3JIN9IHBIX (1)I/IBI/I‘-IECKI/IX, XUMHYECKUX U OHMOJIOTUYECKUX KaHIEPOT€HHbIX aT€HTOB 1
Q)aKTOPOB Ha KJIETKHM MOXET HOCUTDb a,ILEKBaTHBIfI XdpaKTep. Ha nam B3rJI4n0, O6H.LHﬂ MeXaHHU3M
BOB,ILEfICTBHH AWaMETPaJIbHO ITPOTHUBOIIOJIOXXHBIX IIO cBoeit IIpupoAe KaHLEPOreHOB Ha KJIIETKH-
MHUIIEHW, COCTOMT B AECTPYKIHH IJIa3MaTHIeCKOM MEM6PaHBI. ITocne BOB,ILEfICTBHH Pa3JINIHBIX
KaHIEPOTreHOB, CINAHNA COMdTHYECKUX KIE€TOK O6YCJIOBJII/IBaIOT nep(bopan;ym IOIHUTOINIA3MATHUYECKUX
MEM6PaH, T.e. @OPMHPOB&HHE IIOp B IIa3MaTHYE€CKHX MEM6PaHaX, 4YTO MHAYIHNPYET M3MEHEHME
CYMMapHOTI'O 3apsAd KJIETOYHOM IIOBEPXHOCTH. I/ICXO,ILH 13 5TOr0, KIIETKHN HPI/IO6PETaIOT CIIOCOOHOCTH
KOHTAKTHUPOBAHUA APYT C APYI'OM, YTO B HEKOTOPAIX CIYy4YdiAX MOXKET CTATh HPe,ILHOCBIJIKOfI IIponecca
Q)YBOFEHI/II/I n Q)OPMHPOBaHI/I}I OITyXO0JIEBOT'O CHHKAPHOHA.
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N. TEVZADZE, S. GIORGADZE, N. GUIABIDZE, R. RUKHADZFE
THE COMPONENTS OF THE EXTRINSIC APOPTOTIC PATHWAY
IN MATURE ERYTHROCYTES
(BRIEF REVIEW)

Thilisi State Medical University
The Department of Histology, Cytology and Embryology

Summary

The programmed cell death — apoptosis plays an important role in the life of the nucleated
cells. It is a vital component of different processes, like normal cell cycle, embryonic development,
development and functioning of the immune system, etc. There are at least two signalling pathways
that lead to apoptosis of the nucleated cells — the extrinsic pathway of the apoptosis and the intrinsic
pathway of the apoptosis. The extrinsic pathway of apoptosis begins outside a cell, when conditions
in the extracellular environment determine that a cell must die. The intrinsic pathway of apoptosis
begins when an injury occurs within the cell and the resulting stress activates the apoptotic pathway.
Erythrocytes, like nucleated cells, may undergo a form of suicidal cell death called eryptosis. The
fact is that erythrocytes, which are devoid of nuclei, contain most components of the receptor-
dependent apoptotic pathway. The components of the extrinsic and intrinsic apoptotic pathways
play a significant role at the different stages of erythropoiesis and even in mature erythrocytes.
Mature erythrocytes contain most components of the receptor-dependent apoptotic pathway,
however, common inducers of apoptosis do not activate this pathway. Studies based on an animal
model suggested that other stimuli, such as ROS or cholesterol accumulation, could activate the
extrinsic apoptotic pathway. The data also demonstrate important effects of caspases-8 and caspase-
3 on red cell membrane and membrane skeleton proteins, which are crucial in determining cell shape
and erythrocyte deformability and therefore erythrocyte survival in the circulation. Understanding
all of these processes may help to explain the pathophysiology of anemia. Despite extensive research,
it is still unclear what the direct mechanism of apoptosis of erythroid cells is.
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OMIgOLyg  93Mm3GHMDBoL  2odmdf3930 XXMM  Loloabsenm  qBol  2sbgz0mMgdSd0
390590Yy39@0 9603369cmds 5943L. yzgms gl 3m33MbIBEGHO dYMHGIMo 96 mJlosomeo
LEHOILOL J398 dgmGBo JOMOMNOM30EHJOOL 993dGMbST0 FEYOIMYMAL [32]. sBLGdMBL dmbs3gdgdo,
OMd  MH0dbsbom  IMsdzeols 306MHMdGdd0  gMoNOME30BHJI0L FAS-000  gob306™dgdmo
330mds  dgbodErmd 93538060900 0gml  MmdLosEONO  LBEAHMGLME s 9HOPOMEOEHOL
GOAM3sDI0  JMeglBgHmeol ogM™m3zq0sLmsb [33]. GYyzo0m JO™mbozmwmo dmfjsdzwols
390mbg93590, OH™ ©500035¢00b {o®dmddbolis s K -0l oo 6Hom©qbmdom s3s6my3ol 53mbby
5300 5943l FAS-0l 9500653300905l  9Mom®miEo@ol  39906Ms6sdo s, Tgbsdsdobo,
33Mm3GMBOL VX MHJOAM LB M ABOL BsOIMZL [34].

©31336900. dmbs39d9d0 AFoxg 9JHOOOME0GHIOTO 53Mm3EMBOL VX MM Lologboswm
3ol 439 3m33mbgbEHOL 896560BMbgdol Tglobgd 6535¢0 3000b30L BoIGOL. BodBos, Mma
33m3&MBoL B3gmo godmdf303900 58 3Bl go5gdBH03905L 396 sbgMbgdl. 59 d0dsMHMEgdom
BoBoM90o 36535¢0 3300935 LBomAdzgel g35deg3l 3oxodMmm, MmAd Lbgs LEodwwo,
HMAMOOE 9O 153009BOE0  M5035¢Gd0L b JMeEglBGOHMEOL OAM™Z9ds TgLodEmd
39bgl 53m3GHMBOL MK OGO LoLOYbsEM FBOl 255dEH039d0L oBgBo. 03039 IOMIGdO
5Q3LGMMYOL, GMmd dfoxng JMoMNOMEOGHT0 sOLYIMEo JoU3sDo-3 s 3oL35Bo-8 gog3wgbsls
5b9bl 993356l s (30GHMPMBRBT0 gob3z0MYdIMW (330WgdIdDY, M55 860T36gwMz5600
9600 30GOL IBMOTIOJMOOL T9bsMBMBIdOL, s, Tgusdsdols®, 0MIMW305d0 dymao
9H0OME0GJOOL LoimEbolvybse0sbmdol 0350 BsBOOLO. dovbgoz50
36535M0EbM3560 330093930Ls 58 J0TODMWIOOM, XIO 303 dMWMI©Y P9IM3Z3IZIL0S
33m3GMBol  J0d0bstrgmdol  dgdobobdo  ghHomOHMoMwo Mool  MxG®gEgddo. 53
399960939008 ©IBMLEJds 96930930l 3500MBODBOMEMYOoL M3900 256339308  Lsfobwsdo
0g690s.
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H. TEB3AJ]3E, C. THOPI'A/]3E, H. I'Y/[?’KABH/]3E, P. PYXA/[3E
®AKTOPHI BHEKJIETOYHOM CUTHAJIBHOM ITYTH ATIOIITO3A
B 3PEJIBIX SPUTPOITUTAX
(KPATKUI OB30P)

Tonnucckuii I'ocymapcrBennsiit MegunnHCKull Y HUBEPCUTET
Jenaprament ['ncronoruu, luronoruu u Ombpuororuu

Pesiome

ATIONTO3 WTrpaeT 3HAYUTEIBHYIO POJb B JKU3HEAEATEIBHOCTH SAPOCOAEPXKAIINX KIIETOK,
ABJIAACH JKM3HEHHO BAXHBIM PeryIUPYOmMUM (PAKTOPOM Pa3IUYHBIX IIPOIIECCOB, B TOM YHCIE
HOPMQJIBHOTO KJIETOYHOTO IIMKJIA, SMOPHMOHAIBHOTO Pa3sBUTHA, (YHKIMOHUPOBAHUA HMMYHHOM
CHCTeMBI W T.J. OPUTPOLUTHI, HAMOZOOMEe AAPOCOMEPKAIUX KJIETOK, IIOJBEPraloTCSA aIOITO30-
MOJOOHOM IIPOrpaMMHUPOBAaHHOM TIuOenu, M3BeCTHOH Kak dpunto3d. OmHOBpeMeHHO, MHOTrHUe
HCCIeIOBAaHUA IIOATBEPXKAAIOT HAIW4YMe B DPUTPOUIHBIX KJIETKAX, B TOM YHCIe U B 3peNbIX
SPUTPOIUTAX, HAIMYHE IIOYTH BCeX (PaKTOPOB BHEKIETOYHOU CUTHAIBHON ITyTH arnonTosa. OfHaKo,
OOBIYHBIe WHIYKTOPHI aIlOIITO3a He CIIOCOOHBI aKTUBHUPOBATh BHEKJIETOYHBIN CUTHAJIBHBIA IIYTh
aIoITO3a, IOCKOIBKY SPUTPOIUTSHL JTUIIEHHI AIpa U MUTOXOHAPUH. DKCIIepUMEHTHI TOATBEPKJAIOT,
9YTO aKTHBUpOBaHUe coorBeTcTByOmuUX pakTopos (TNF-a, FAS/FASL u mp.) MmoxeT GBITH BBI3BAHO
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HAKOIVIEHNEM CBO60,ILHBIX PafHuKaJIOB NI XOJIE€CTEPHUHA. AKTI/IBI/IPOBaHI/Ie Kacmasbi-3 1 Kaclasbi-8
BJIINAET Ha MEM6PaHy u Oenku IOUTOCKEeJIETa, 9TO OIIpenessaeT COCTOAHUE KJIEeTOYHOM’ Q)OPMBI n
,ILE(bOPMa6e.TIBHOCTI/I OpUTPOLUTA u, COOTBETCTBEHHO, BIINAET Ha >KM3HECIIOCOOHOCTh
TUPKYJIHNPYIOIUX SPUTPOLUTOB. HECMOTP}I Ha HaJINYHEe MHOXECTBEHHBIX HCCJIE,ILOBaHHfI, MeXaHHWU3M
dIIOIITO3da SPUTPOUAHBIX KJIIETOK OCTA€TCA 40 KOHId HEACHBIM. Brracuenue AJdHHBIX ME€XadHHN3MOB
6Y,ILET MMeTh OOJIBIIOE 3HAUEHME A1 YTOYHEHNA HaTO(l)I/IBI/IOJIOI‘I/II/I Pa3JINYHBIX BUOO0B aHeMUIHA.

b. 093509, b. gommgsdy, b. gryxsdody, . Gybsdg
53m3&MBoL MR MM Lsloabsgrm gbols dmergzmegdo dfjoxg ghomdm3o@Egddo
(8m3emg 303mboengs)
090¢0olob Labgdfoxgm Lsdgwoiobm Mboggdlo@g@o
30LEGHMEMYO00L, 30GHMELMA00L S §IdOOMEMY00L I356MEST96E0

M9gbomdg

33m3GMbBo,  MYxOHIoL  3OMYMTMNo  33Mmdd,  doMmmM3060  MXMYEOIOOL
3b™39IYmagemdol  3Ohmaglbdo  9db0dzbgarmgzebgl MMl SlOWMEIgdL.  s3M3EGHMbo
dmbsfoegmdl M35 Lobogmabarm 3608369 mdol  3OmEgldo, MMAMOOES YIXOIOOL
3030l OgaMs305, 9IIOO0MbMO 456305609ds, 03M9bMmO LobEBHYIol obzoMsMgds o
2MbJ30Mmbo®mqds s 5.9. 33M3GHMBOL LHMJAMWOHFOM MO0 FOMOMIPO - MYXOJOAIMY ©S
MR M90S - B 5MH0L 36MBOE0. JMONOM30EHIO0, HMIGIOE MOOONIM MY OGO, S1939
396030l 3GMAGMITM 330MAsL, HMIJEoE gMo3GHMDBOL Lobgwroo sOOL (36mdoo. sslmsb
9O, MO35OOEbM3sb0  33¢093900  SIBEGHWMEMGOL, MHMI  JMOMOMOEIWO  MHOYOL
WX 0909000, ©s doom dmOol hoxkzg 9HoPOME0GJOT0E,  3dIM3wgbowos  H3M3GHMBOL
LoMYAMWH30M gBOL BoJGHMMJOOL OO MIGBHJLMdS. BBYdM0305, 50BOTbMO Bog@o
396LO3MMMGIM YO EGIL  50IM3L  9OHOPOMEOET0  33M3EGMBOL  J0dEObIMGMIOL
d9L5dgdEMBOLS S MO30U9dIMYdYdOL  Tgbobgd. Joxg 9JHOPOMEOGT0  S3M3GHMBOL
MXOI0PMT B30  gbol  BoJ@MMmGool  sMLYdIMBdOL  JobgI35®, 93M3GHMDOoL
390003(393990, OMmamO3 Habo, B3gM 9n9JBL 396 0(393L. gmeMg IBGOZ, 98 BodEHMOmYdOL
3999303905 G9Lsdarms 459m39w0 0gmb s35EJO0MO BEH0TMESGHMOIOOm, OHMYMOOE SMOL
5396205000l ©95dGH0wo BMEOIGOOL Lo FoMd], JMEGLEHIOMEOL IRMMZJdS, d0dg 3B GOO”
o3 s 5.9. 9H0NOM303Jd30 godmzgboo 35L35Do-3 o JoB3sDO-8 gogwgbsols sbggbls
9H00MOMOE0GHOL BMOTOBS s PIRMOTOJEMBOOL (330 GdsDY, MILSE OO 360d3bgEMdS
593L 8306329069 9OHO0OOM30EHO0L LOEMEBEOLMBIM0bMDIBY. BogE0s, ™I obgozs©
36535wM0EbM3560 331093930Ls 58 J0FIODMWIOOM, XIJO 303 dMWMI©Y P9IM3Z3IZIL0S
33m3GMBol  J0dobstgmdol  dgdobobdo  ghHomOHMoMwo Mool  MxGMgEgddo. 53
99956093900l ©IBMLEJds 96930980l 3500MBoDBOMEMYOoL M3900 256339308  Lofobwsdo

0g690s.
o
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0.999D583000, 8.3569600¢7509, 8.829(93509
BRAF/V600E 9993530005 05 Lodlbogbolldos 03496v96H0 3030:mas093ml 0530L90m6Mgd9d0
335MolYIMO K0M3300ol 3530 M 35M306M3sdo 350dMEGH ML MOMYMOOEHOL 15b55MlYGIMdOM
0000olol Labgdfoxgm Lsdgwooiobm Mboggdlo@g@o

T. MUZASHVILI, M. GACHECHILADZE, G. BURKADZFE
BRAF/600E MUTATION STATUS AND INTRATUMORAL IMMUNE MICROENVIRONMENT
IN PAPILLARY THYROID CARCINOMA WITH
HASHIMOTO’S THYROIDITIS
Thilisi State Medical University

SUMMARY

BRAF/V600E is the most frequently detected mutation in thyroid papillary carcinomas, with
the incidence of 45-80%. The aim of our study was to detect the peculiarities of BRAF/V600E
mutation and intratumoral immune microenvironment in thyroid papillary carcinomas in cases with
or without Hashimoto’s thyroiditis. Standard immunohistochemistry was used to detect
BRAF/V600E mutation status, and the infiltration with CD3, CD8 T cells and CD68 macrophages. In
addition, we have investigated the histopathological characteristics of papillary thyroid carcinoma.
The results of our study indicated that thyroid papillary carcinomas with Hashimoto’s thyroiditis is
characterised with lower malignancy grade. The presence of Hashimoto’s thyroiditis does not
influence the lymphocytic infiltration. There is the trend of higher frequency of BRAF/V600E
mutation in higher grade tumors. The lymphocyte and macrophage infiltration is more frequently
seen in cases with BRAF/V600E mutation.

dgbsgsemo

BRAF gogs 8093990036905 RAS/MAPK ULsbogboanm gbsl [1]. BRAF 593035305 bogds
RAS-056 ©053538060900L 4bom 9x6Hgool 99336sbsbg [2], Mol 99damdss 9d303060@gds
MAPK  Ubsbogbowm 35135000, G™MIgmog  s6M9a3meo0gdl  mxm9gool  3OHMmeozg®o3oby,
©0xIM96305305D9 5 33Mm3GMHBYY 35Lbolidygdgwo 396900L gJudcmgLost [3]. BsOLYdOO
X063300b Lodbogbggddo JHMIMBMIMO MHYsEMb10M09d0, FgMEowmgzsb0 FmEHS30900
©I930900 356530039096 BRAF 9960l 5d@035305L [4]. BRAF/V600E 560l y39wsbg bdoms
398039600 3M@ES305 S 33H30Jds BIMOLYIMO X0M3IZEPOL 3530 OO 350 30bMToL dmby
353096900l 45%-80%-do [5].

BRAF/V600E  99@o3gool  godmgwgbs  dgLodergdgeos  0d99bm3obEmdodon®o
A99bmemao0m [6]. 0dbm3olEmdodor®o dgmmEoo dsdmawgbowo BRAF/V600E dw@sgool
06300965 BsMOLIIOO X330l 3530H  356M306MmFgddo, Lbgoolbgs 3393900l
dobg300 obLL35390E0s.  39MIME, JOMN-gOMO TgBs b50Bol Jobgz0m 3s30wMMO
39030bmdgd0L 1168 d9dmbggzosb BRAF/V600E dwm@sgos 299m3wmgboo 0dbs 3s30ydo
39030bmdoll o  YXOIMO  35M06EHOL  79%-Fo, 9590b GmEabsg gb F9B396989wo
RMEOINCMO0 356056E0L OML F9o0a9bs 17%-U [7]. BRAF/V600E dw@sgos bsbsbo odbs
35300)MH0  390306MmTol  3OHMYMLOOL Y39 9Be3bY, ©IHYgdMwo 030MM3ME306MmI0Ib,
353000 EIVIWPORIMIB306090Mwo  39O30bmdom  [7].  BRAF/V600E 99330
d9Lodegdgos  obbowwo  odbsl,  GmymeE 3OMbmBMwo  FsM3gM0, oY
SbMEoMYdIMWos 9053900l dgMm  30MAbMBME  35M589BHMGOMB,  HMYIMOOOESS
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3w E0390GHOMMds,  gJLGHOIMNOMIMOEMWO  393039Wgds S wodyme  3396d9000
39BHLGHIB0MYds [8]. oM FMBS30M0  3OMTBoErolLs, Lodbogbgadol s oo JmEol
R9OOLYOOO  X0M33WOL  3530IMH0  35M306MT900L  3OMAMILosdo 860d369wM396 MMl
059533l Lodbogboli 0dMBMMo Fo3MMYsMGIM, OMIJWoE J0MO0MIEIE Hos@dmpyqbowos T
wondME0GJO0m s 3o30Mmxgd00 [9]. B3z9bo 331930l JoBIBL dgopqbs BRAF/V600E
dm@oaools s Lodbogboldos 0dMbmmo F03MMYsMGIML  1530L9dMEMGOgdOL  FglHogums
R9OOLYOIOO X0M 330l 3530)H 35630603530 3s5L0dMEHML 0MIMOOEHOL MBISOLGdIMdOM
@5 3560dMEHML MO0MHIMOPOEHOL MBIOLGIMIOL do69dg.

AsLogs S BgoME©YdO

330939 dm0353d 71 gm®doeobdo sxodboMgdmw s 35Msxg0bdo BRogseodgdmwm
3LGHM39M30  Foboesl,  MdoErolol  Lobgerdfogm  LsdgoEobm  MboggdLoEgEoL
Lolfogerm,  1s3g3b09mHMm  ©s  @OSRBMBEBHO0ZMOO  WdMMIBHMM00B.  LBs3zergzo  obogms
39Yymxzoo 0dbs 8909y 30LEHM3DMWMPONO  JIIXFIRBIO®:  JWILOIMOO 3530 YOO
39030bmds  3sb0dmEGHML  0MHIMOOGHOL 256M9dg (42 T90b3935), JWSLOIMEMO  3530YMHO
39030bmas 35L0dMEHML PMOMYMOOEHOL MObMLYdMd0™ (29 G9dmbgzgzs).

RMOIo0bdo s50JL0MYJOMWO S 350558060 Boyse0dgdMwo Jumgzgowol 4p dmdols
3650w gd0 9909000 0dbs LEBIOEGMwo 39053 MmJlowobols s gmHBobols dgmmom s
399351900 0465 MO0 sTM¥Y30IIGEO 3500MEMADIEBHMIOL F0oge (00.0. S §.0.). T9BOLBS
39000930 30LEM35PMEWMYOIM0 3M0EHIO0MTGO0: BOOMIMWO 5E0300L sOBYOMDdY, Lodlbogbol
69360mBoL 5MLYIMBS, FoGMBYOoL LobdoMg 10 Fosero A90YdOL TbgEz9w™dOl 39edo,
0dxM35L39 OO0 0b35bools 3MLgOMY, 3o3bmamsdo 0635bools 5MLgdMY,
998GHMS0MIMOMIWO 3930 EI9O0L  sOLYGdMds.  LodLogbggdo, MMIGEITOE WIPIOOMIE
39935b@s MO0 96 FgBHo IoLEM3sPMWMYOMOO 3O0GHIO0T0, BsoMZos Fo®swo bsGolbol
53m30L90056MdoL Lodbogbggdsw. bmwm Lodlogbggdo, MHMIGETOE WIPIOIOMIP BIBEIOMPS
dbmEm© goHmo 3MH0GHYH030, BsomM3ows MHMYIMOE B0 bsmolbol 93m30L9005bMdolL
Lodbogbggdo.

0396m30bG™JodoOmo  33¢0930L5m30L  o8mMmygbgdmwo  0dbs Fbs  bGoLbgMgdo
39000930 96&096900L obsomdgy: BRAF V600E dw9@sgom®o i3m®mdol (obsswdwgy (RMS,
BioSB), CD3 (LN10, Leica) T ¢wodgm3o@gdol obsswdwgy, CD8 (4B11, Leica) go@m@mduogwméo
T @o03gmEo@gdol  (obsswdwgy, CD68 (514H12, Leica) 853053539008  {obsswdgy.
30H995¢0B(300 BN db@ 3m0dgMol LolGgdol 4sdmygbgdoo (Leica).

0396m30bGMmJodonmo  Jggdzol  T99agd0  F9gxobs 20 TS0 oOEYdOL
db939wmdol 39¢ndo, dbmermo Lodbogbol »dsbdo. Lodbogbme Jumzowdo W odxgmE0EJdOL
3M5MOLYOMBS  FgBLES MMaMOE  Brye@0MM0. WoIBMEOGHWOO 0bgow@HMzos MHMIgEoa
dm039305 LodLogbol <10%-b g3l OMAMOEG OO OIBMEOGHMO0 0bTOWEFHOS300,
bomen  Gmdgwoig  dmogogs  >10%-b, Fgusls  OMamOE  FoMdo  odxmEo@ OO
0630 GHMo30s.

X3MIBIOL  mEOOL  FgoMmgds  gobbmOmEogws  356-303BoL  BHaLEBHOL  godmygbgdoo.
505356539 HOMWO 3530900  gRsligdo  odbs  L3gMsbol  Mb3mwo  BHaLGol
39dmyqgbgdom. P GMopbgo <0.05-Bg PRsomzgows  LEHoGHOLGH03MM©  LyOHIMbmo. yzgws
BAHOGOLEHOIMNM0 BIBEO BoGIM©S SPSS V19.00 36maMsd0L go8mygbgdoo.

3900939%0. 30LGHM3SNMEMYPOMOO 35M539EHMGOOL T9BSBGOOL TYOIAS© 39FMZEboE0s
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530093056MdOL batrolbo 500b0dbgdms 27/42 (35,8%) 99dmbggzsdo.
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3o30mmfo emabosafo
3oM3nbmads 3230amfo
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23U Mo 0635%B0o
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bafmobbo domomo 15/ 35.8% 8/27.6%
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3900bgz93500. FoMOLYIOO  X063300L  Foowo  bsMoLbol  530030L90056MdOL  3s30EH
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00609M00G0L  MBs3MOLYdMd0m, BRAF/V60OE 8m@s3os  o0mgwobos  7/21  (33,3%)
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@0dBMm30GJO0L 30609 0bBoEBHGMS(305 500b0dbgdMms 3/9 (33,3%) 9000b393580, bergrm Fo6do
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obgom@Msgos - 3/5 (60%) BFgdmbggzsdo. CD6E8 3mbBoGomMo 0530mRsaqd00m  J306M9
06g30GHMo30s  9500b08bgdm©s  2/5 (40%) T9gdobggzsdo, bmem  FoMdo  0bxgow@HMogos
500b603b9dms 3/5 (60%) d93mbggzsdo.

Is@sero  bstobbol  5300200980560m80L 3530y 35630600500,  35bodeahmb
00090200009 0b 0256556L982800, BRAF/VOOOE J3h5300L 56840269 20879200 CD3 301H0EH09)6M0
T w0dxm3Eo@gdol, CD8 3mbo@om®mo 30d™mG™Juo®o T odxgmaodgdol, CD68 3mbBodovto
953607358900l 330609 06530 EHMIE0s 5006036gdmMm©s y3zgws 3/3 (100%) d9dmbzgzsdo, bmerm
Fo6d0 065300GHM5305 56 500b03bgdMm©s sM396m J98mbgzg353d0.

gb®ogro 2. BRAF/V600E 34¢0300L s ¢0dgmaod«®o 0630w @maiool gsbsfiowmgds xameagddo

71 /100%

@sfobgdmo xofgmab 3s3namfn Jofgabmds
42 /59.2% 29/40.8%

3sb08m@mb mofgmoodab gafady 3ab08m@mb mofgmo@adal crsbesmbgdmdnm
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330130690036md0b 33013090006m00b 330130l590006m00b 230030690006md0b

9(33.3%) | 18 (66.7%) 9(60%) | 6(40%) 7(33.3%) | 14 (66.7%) 5 (62.5%) | 3(37.5%)
BRAF/V600 [BRAF/WT BRAF/V600 [ BRAF/WT BRAF/V600 | BRAF//WT BRAF/V600 | BRAF//WT

Sy pites, i pes e ptes i e

dgofy  |Jofdo  |dgofg  |Jofado  [dgofg  [dofado  [dgofg  [dofdo  [dgofg  [dofdo  [dgofy  |dofdo  [dgofy  |doMdo  [dgafy  (dofdo

3 | 2(22.2%) | 7(77.8%) | 12(66.7%) | 6(33.3%) | 2(22.2%) | 7(77.8%) | 4(66.7%) | 2(33.3%) | 2(28.6%) | 5(71.4%) | 9(64.3%) | 5(35.7%) | 1(20%) | 4(80%) | 3(100%) | 0

D8 | 3(333%) | 6(66.7%) | 10(55.6%) | 8 (44.4%) | 3(333%) | 6(66.7%) | 3(50%) | 3(50%) | 3(42.9%) | 4(57.1%) | 7(50%) | 7(50%) | 2(40%) | 3(60%) | 3(100%) | 0

D68 | 4(44.4%) | 5(55.6%) | 9(50%) | 9(50%) | 4(4a.4%) | 5(55.6%) | 3(50%) | 3(50%) | 3(42.9%) | 4(57.1%) | 8(57.1%) | 6 (42.9%) | 2(40%) | 3(60%) | 3(100%) | 0
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30LEGHM350MWMY0NOHO  dMbs399900L, BRAF/VO600E  3v@sgool s  @odnmEoddo
06530 GHM300lL  9bsfogdol  ™s30L9dMm0gd0  BIMOLYGIMO  X0M3IZEOL 3530 YE
39030bMm3580, 35503MEGHML MO0MHYIMOPOEHOL MBIOLYGOIMO0M s 350TMEHML MOMYIMOOEHOL
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0909390, X379539090 2500m3w0b©s, ®MmI dOOMIZMWO 5BH0305 IHBEMGd0m 10%-000 MROM
bdoMo© 300bYds 3530 ME 356306039030 350TMEHML MOMIMOEOEOL MbsMLYdIMdOM,
300069 35503mGHML  MOMINOPOEGHOL  A3Mgdg. 953m30198056MdOL  Lbbgs  Fsboliosmgdergddo,
HMAMM900359 5930MBYd0Ls s JoGMDBYdOL sOBYGOMDY, F53MWOHO 0b35D0s, J93LYIEMEO
063505 @5 9L AHMI0MHIMOEMO 4930 3IGds 3530 ME  356306Mm3qdd0,  35B0dMEHMU
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396Lb35390900 6565b0 96 0gbs. Bro3 Fggbgds BMYPsO® 531030L90056MdOL HBHGOLLY, B0
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™I BMHOLYIOO X0M33WOL IBIWO bsMoLlboL 530030190056MdOL 3530H 35M30bMIsdo,
3560dmEHMb P0MgMPOGHOL 2569dg, BRAF/VE600E dwv@sgos 3arobgds 0039 LobdoMom, o3
©505¢00 bsmolbobL 3530 3563063530, 350IME ML PMOMHIMOPOEGEH0M. M3 8)gbgds Fowo
bosGolbol  530030190056Mdol 3930 350E306MAL,  3sLodMBHML  00MHYIMOOEOL
05655MLgdMd0m s Job o698y, 5453 96 0gdbs Bsbsbo Loefambm gsblibgogzgds BRAF/V600E
dm@oaool Lobdo®gdo. mdEs, mO039 XaMBJo, OMIMOE  35B0IMGHML  POMIMOPOEGOL
05655MLgdMd0m, 0l ol gocqdg, BRAF/V600E 9@s3ool Lobdotg 20%-00 ma3de 3s0seno
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3o6Lbb35398000  3sL0AMGHML  MOMYIMOEOGHOL  HMSOBYOIMOOLYSD. 0dMbm3olEmJodom®
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T, MY3AIIIBHJTH, M. TAYEYHJIAJISE, I. BYPKAISE
OCOBEHHOCTH BRAF/V600E MYTAITUU Y UHTPAOIIYXOJIEBOM UMM YHHOM
MUWKPOCPE/IBI B TATTMJUIAPHOM KAPIIMHOME ITUTOBUIHOM XEJIE3HI C
COYETAHUEM TUPEOUJIWTA XATIIMMOTO

Tounucckuii 'ocymapcrBennsit MegunnHCKull Y HUBEPCUTET

Pesiome

BRAF/V600E myramus camas 9acTo BBIABIAeMAas MyTalus B KapIIMHOMAX IIMTOBUIHOI
xKeye3sl, Koropag Bcrpeuaercs B 45%-80%-ax manmueHTOB ¢ NAMIJUIAPHON KapIMHOMOM
ITUTOBUAHOM >xese3bl. llenpio Hamero nccremoBanus 6s110 usyueHue ocobernnocreir BRAF/V600E
MyTallui ¥ WHTPAOIYXOJIeBOH MMMYHHOM MUKDPOCpPebl B IANWLIAPHON KapUUHOME IUTOBUIHOMN
XKeje3sl B coueTaHMM U 0e3  codueraHws Tupeompura Xamwmmoro. CTaHAApPTHBIM
MMMYHOTHUCTOXMMUYeCKHM MeTozoM Ob11 m3ydeH craryc BRAF/V600E myranwii, nauisTpanus
CD3, CD8 mumdponuramu u CD68 makpodaramu. Taxoke ObLIM M3ydYeHBI T'MCTONATOJIOTHMYECKUE
XapaKTepUCTUKHN TANWIIAPHON KapIIMHOMBI IIUTOBUIHOM >Xeje3sl. Pe3ynrbpraTsl HCCIemZOBaHUA
IIOKA3aJIM, YTO IANMUIAPHbE KAapIIMHOMBI IIUTOBUZHOM >KeJle3bl C COYeTaHWEeM THPEOHAUTA
XalnMOTO XapaKTepU3yIOTCA HU3KOHM CTeleHBI0 3JI0Ka4eCTBeHHOCTH. Hanwdyme KOMIOHeHTa
TUpeOouIuTa XamMMOTO He BO3/JEHCTByeT HA CTelleHb MHTPAOIYXOJIeBOH JIUM(OIUTAPHOMN
MHQmWIBTpauuU. B OIyXOJAX C BBICOKOH CTEIIEHBIO 3JI0KAYeCTBEHHOCTH OTMEYaeTCsA TeHeHIIVI
Bo3pacranus yactorst BRAF/VO00E myramuii. JlumdonurapHas HHPMIBTpALUA pe3KO BIpaXXeHa B
crydasx BRAF/V600OE myTaruii.
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D. KOBESHAVIDZE; K. KHARABADZE
MANAGEMENT OF FUNCTIONAL OVARIAN CYSTS
Department of obstetrics and gynecology of TSMU; Ltd ,,Imedi Clinic”’
Thilisi, Georgia.

SUMMARY
The review article introduces the prevalence of functional ovarian cysts, pathogenetical aspects
of their formation, furthermore regression and management tactics. Special attention is paid to confirm
ineffectiveness of hormonal therapy for functional cysts. It was determined the advantages of waiting
tactics under the US control. Follicular cyst formation is discussed during application of dydrogesterone.
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obobo  9939993569d056  LB3MBEBMEG  BgaMglost, Gmames oo  ghmo-mmo ™30l
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9903069950.
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/. KOBEIITABH/I3E; K. XAPABA/[SE
ITPUHITUIIBI BEAEHWA BOJIBHBIX C @YHKITMOHAJIBHBIMUA KUCTAMU ANYHUKOB
HenapramenT akymepcTsa u ru"ekosnoruu TTMY; O.0.0. «Kinunuka Mmenu»;
Towmmucu, ['pysua

Pestome
B o0630pHOIT cTaThe IIpe/CTaBIeHBl [JaHHBIE O PACIPOCTPAHEHHOCTH, (OPMUPOBAHUA,
perpeccMi ¥ TaKTUKM BeJeHMI (yHKIIMOHAJIBHBIX KHCT SWYHUKOB. IlomuépkuBaercs
Hed(h(HeKTUBHOCTh TOPMOHAIBHON Tepanuy GYHKIMOHATIBHBIX KUCT. PaccMOTpeHsI IpenMyIecTsa
BBDKUIATEIBHON TaKTHKK Ion KoHTposeM Y3M. OmnpezeseHsl IpenMylnecTBa BBDKHAATETHHOMN
traktuku nof, koHtporeMm CIHIA. O6cyxpmaercs ob6pazoBaHHe (DOJUIUKYJISPHON KHUCTHI BO BpeMs
IIpUMEeHeHUs JUAPOTeCTePOHa.

Q. 389052009; 3. bs®38sd9
1533903b7990L BMBJ30MbsEMHO JoLEHIOOL BsGMZ0L sL3gJBHPd0
obLY) 3996Mds-20693MMmy00l Y3s6E596EH0; 8.3.L ,089OL Jobogo®
000¢0l0, byJoMMN3g™

M9gbomdg
309mbo300m LEoE05d0 Jm399990s 153390 EBOL BMBJ30IM0 30LEHJIOL BMOTOMGOOU,
3936039900, M9M9LoOL S J>OMZ0L BodGH0zol s139dGHY00. 4obLO3MPMJIMWO YMHIOLIOS
99393> 89643000 30LEHOOL 3MOAMBICMBIO GMHI300L 559339 BIOMA. IBOLIBOIGS
wmEobol 39030l M306MsGHJuMdgdo 5dT-U JMbEHMM@OL d39d. gobobowgds BmmozMEmGmo
30LEGHOL BMOHI0MGOS POOMYJLEIOMbOL A5TMY9bgdol COHMU.
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T. ZARKUA, I. KEKELIDZE, V. TEDIASHVILI, I. TSURTSUMIA, L. LOMIDZE
MARKETING RESEARCH OF NEXTUM
TSMU, Department of Social and Clinical Pharmacy

SUMMARY

Actuality of topic: The best treatment for GERD are proton pump inhibitors, especially
Nexium. Problem with GERD has mostly any age human, considering that, marketing research of
Nexium, pharmaceutical and social factors of it, is very urgent topic for modern pharmacy and
medicine.

Research goal: Market research of Nexium.

Research methods: Special online questionnaires which were made in “Google Drive”, for
patients and for pharmacists.

Research results: GERD is very common disease, and there is a lot of treatment for it. The
most effective is Proton Pump Inhibitor, especially Nexium. The results of polls showed that, 88.1%
of patients take Proton Pump Inhibitor with doctor prescription, 4.5% with advice of pharmacist,
2.9% prefers self-treatment, 4.5% with other people advice. Poll also showed up that, for 12.5% of
patients is important safety, for 25% quality, for 43.7% price and for 18.8% efficiency. 82.5% of
patients are satisfied with efficiency of Nexium. The most common cases of using Nexium is hyper
acidity, then peptic diseases and disorders, and finally as gastroprotective drug. 95.8% of patients
didn’t have any side effect while taking Nexium.

X9bo330L  AbmBom  MmOYboBszool  Fmbszgdgdom,  gobGMmMYHBMBIYMOO
9830 JIOH0 935090 (39MHO) 5096086905 MBOML BOILEWWO dMbsbrgmdols 20%-
L. dogel AbmBwomdo, dmlsbgmdol Moo bsfowo, dombgosgs LbmEosew Mo
9356 9Md0LS S BoddosbMdOL 13gE0B03OLY, 56 olEI3L FBMZMYIOL X bLS® Hall, 03390905
LHOx0 B5339000, 009dL S 3Mm3ML s FMObTIOL MsTdSJMUL, M3 LI9OYMBOMs© JmJdgEIdL
500530560b X 963N MBBY O 30MIMYdS Lb3oolb3s Lol s9350gds [3].

9nwJbol asdma(3g3  FoBgHBgdL 8093936905 OGEMKRAOL Boywsdszo dorol
b3Mgol 05dM900, 965@GH™I0MM0 ©IRIIBHJO0, LoYws3530L MIBIYMEowo 56 Fgdgboero
©ILEAHOMJE0MWO 3500MEMA0900, L3503 9MO0 BgM3Mo LobEgdol og@03530s, FMEEEOL
@Mmdo §6930L do3gds, 1939 BgdgEe© 3b0dosbo 1533900, sbosbo Loldgergdo, s 3m3mero,
30539060 (9939), 3sddsdm, 9900359963900, MMIgdo3 99390009396 B30bdEBHgMolL GHMbMULL,
5630gmmobgmyormmo 3093505390, bGH030LGHed0bgdo,  JowEodol 0mbgdol  sGBYdOL
O M35GHMMgd0, 3OMALEHIOMb0. MHgRWMJL-9BMABIFOEBHOL  9MIEOHMMTs 9B 9®LEWMDs
09653059 dqLodMs 45dmofz0mb 3dodg oMM YdGI0, HMAMMOEG3S BYws3530L 393G0MO
Dy mao, dsM9E0L 993500909, 5©9bMm3sME0bmMas [1,4].

23LEGOMGBMRsAMO0 MgRwwMJlo 0f393L 3MFol Foymoglol Logwrsds380 FoIMBZEL,
o3 505670l Boys3s3l Mogo oM™ gd9d0m. 49MH@-0b Bsd3MMbsrm Y39wsBHy 396y
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39093L 0dwg3zs 3OMGHMbMwo Gddml 0b30doGHMm®mgdo, 3960dmE 30 3M9g3sMsGo bgjuomdo
(9BMIg3MsDmo) [2].

50bYB0Tb6s300 0oL FBodBo, MMI gl 3OMIWYds 50960Tbgds MOMJIoL gzgms  SBv3ZOL
5Q05d05BL.  209MmI0bsty  50b0odbMoEsb,  golEGHMOMIbGHIOMEMYoME  365dEH03500
3990996900 B5339Mbswm 1sIMogdol, b69Juomdol (9BMIG3MHIBMmo) o6 39E0byMEo
399m33wg3s, LBy 9mgdgo BoMTS393BWIWO s BME0SWYOO  Bod@MmMgdol dglfogws
0969M50096L 09653900MM39 BoMTS300Ls s 39JOEOBOL 5dEseIM by30MbU.

33930l FoBobl  FoMdmopabl 3693500  bgduomdol  (9BMIG3MHIBME00)
356 39¢0bgmeo 33935. 30Db0sb 259m©0badg, LoFoMms 9990 53m356900L QooFMy:

5) Abmgzomdo sGLYdIMO (3539 930JII0MEMAOOHO F0MIMJOOL 45M, B3YEOSW YOO
99dEHOMbMmo  3JoombgzoMgdol  dqddbs, (PGOOGLE DRIVE”-ol 389339mdom), MOHmame
3530963 gdolm3z0l,  9xMgm3g  BMB5:393GJOOLMZ0L.  (353096@ 90030l L3gEOS MO
3990996900 0dbs 39MGH030 s 2oL gd0 BHYIMTObMEIMP05, M5YBsE 96 FoMdmddbmom
LoOMMEGgdo 33093500  FMBSHogMdol  OML.  ALEHOMYBMRBIYMOO  M9BYJimOO
55350905  dgo@Egos:  “amendds™zom”,  “dmds@gdero  3g53006mdom” s ‘3ol
d996mdbgdom”).

) 9mdbTs69d¢900L FMMBM3Bxd0L ABLIBOIMS 39M-0L LHIMOBIWM 3M1G35653HJOOL
d96MBg30LsL;

3)  B39M35:393G0L OHME0 3gMHE-0b BA3MOBIWM 3M19356M53Yd0L FgMBg3z0LL.

33930l b3 bl (omdmoygbs bgduowadol (9BMIg3MsBMmE0) 330939, 39MdM:
* 59009650 O 253 gbsL sbEIBL (3bMzMdOL Hobo;
* ©5909bs bdoMos 3530953900 396 -0b Lob3EHMAYdO;
* 35309637500l sb53MBMO30 X AMBO;
e b69JLbomdol (9BMI3MBME0) I60TZ6056MdY;
e B9JdLbomdol (9DBMI3M>BME0) 9339dGHWIOMBS b3S 3619535653HJOMb F909d00;
e b69JLbomdol (9DBMI3MSDBMEO) MLsBOMbMYd;

33930l gmmEgdo:
e “Google Drive”-do 99919539010 139305 M0 9egdG®Mbrmo 300b3s0gd0, MMM
353096 g00Lm30U, 5309039 BMTS3933HJOOLMZ0U.

9960PBgm 0465 9639@MO0 godmzombgol dgommeo. d9350R0gm Mo GHodol s639¢)-
300b35600, 9H0 - B5M53933HJO0LMZ0L, HMD 45339™M :
e 59obs bdoMs T390  353096@ 900  BIMTS393BL  3gM©oL s IMOMbsEm
36935053 gd0ol 56Bg30LsL;
* 5 Lobols Bogowgdol POML bEgds 36935M5E0 bgdlomdol Mgs0bsE0s;
e OHMIGE BoJBHMMOL 960F905 M30MEJLMDS 3019356M53OL 5OBIZ0L M.
9902659 5639¢3)5-300b3500 353096GH900LOMZ0, oM Qoa393M:
* ©5909bs bdoMow F0dsM15396 3530953HJ00 M3033MMbIEOMBDS;
e 3959Mxz005 M) 505 35309DGH0 BoMT5:3933H0L 33393H9bEo0m;
* 03bmMdI6 ) 565 36193565¢) bgJLomAl;
* 5 390930 509603690Mm bgJlomdol 498mygbadolsl.

62



33w930L dggagdo:

0396M95393GI0 BB FoxJMHGJOME0S FoLEHOMYDMRBIAMNOO MgBJlIOHO I9350YIOL
1593MBIM 301935053 YI0M, OMYME 3 3OMBHMbMWO Gddml 063080FMMGd0m, saMgm39

b3 xR0l 360)9356M53Hgd0m: 56Es3000980m s H2 ©9393@3mM 900l 5b6¢)ogmboli@gdoo.
399M300b358 563965, HMI 353096GH700 3OMEMEMWO FH¥ddML 063080FHMMGOL ©GdIMW MDD
99030l ©sb0dbmegdom, RsMBs393G0L MBg30m, 8085MIM396 MZ0MIIMGBIWMBSL
503mPBBs, OH™A 9Jodol sb0dbMEgdsl dsmo 0O bsfoeo 60F9dL M30MSEFHJLMBSL.
3odm3ombrmo 3530963980 Bgdlowmdol  (9BMIG3MHIBME0) FoEgdIOLSL  M30EMSEHIGMDL
56039096 ol Rsbl, 909y boMLLY, 9g39dGMIOMOBS S MLITFOPBMGIL. 35309D3EHGOOL
82.5% 3059mx0¢05 Bydlomdol (9HmIg3MsDMEo) dgga0m.

439wsbg bdoco bgduomdo (9HBmIg3Msbmo)  25dm0ygbgds dmBo@gdmewo 95530560l
©OML, bem  J90©93  393G0VIO0  ©99350JOJOOL  OOML S  dMEWML,  OMAMO3
29BGHOM3OMEGGJEHMOO.

3530963900l 95.8%-L 6O  I8oJLOMES  a39Momo  dmzwgbgdo  byjbowmdol
(9BM3936M5DM0) JoMgdolsl.

OMamO3 3530963900,  sLg3g  BIMT53933GJO0L  godmzombgzsd  sBg9bs  Bgdbowmdols
(9BM3936M5DM0) M30M5EHJLMOJO0, HMAMOE b3S 3OMEHMbMW GHwddML 063080FHMEMGOdMb,
36Mgm3g  Ubgs  xamx3ol 9900359963 90msb  (H2  ©93933mMm9d0lL  sbFGogmboli@gdo,
3b3530©0g00).  259Mm30mbMo 3530963900 50b0dbs39b F930wgd0m 399l TgIL s
439wsbg 6s3em9gds0 MP03056 2439000 9B9JEGIOOL godmzagbsl Lbgs 36935053 90msb
3905609d00.

399myg9b90eo o Egms@mes:

1. ©.5. b563930P0 “Ro®mTo3memaos” 2008§. 3. 389-394

2. 9505 m3x 939, 3MBLEBEH06) WoEYsd30o “BoMmTo3MmgMa30s” 2016§). ag 246-255

3. Chiba N, De Gara CJ, Wilkinson JM, Hunt RH. Speed of healing and symptom relief in grade II to IV
gastroesophageal reflux disease: a meta-analysis. Gastroenterology. 2015

4. Discovery and development of proton pump inhibitors, data prowided by Wikipedia 2019.

T. 3BAPKYA, U. KEKEJIH/]3E, B. TE/THALIIBHJIH, U. []YPI[YMHA, JI. TIOMH/IZE
MAPKETHUHI'OBBIE NCCIIEJOBAHW A NEXTUM
Kadenpa conuanpHoit 1 k1uHUYeckoi papmanuu TTMY

Pesiome
Hawmnyumwue pesynsratst nmpu snedeHuu ['DPB matoT MHrHOGUTOPSI IPOTOHHOM IIOMIBI, B

yactHOCcTH Tpenapar Hexcuym. IlpumedaresnsHO, 4YTO 3Ta IpoOieMa 3aTparuBaeT JIIOZeH

IIPaKTHYECKHU JIF000r0 BO3pacTa. HOBTOMY MapKEe€THHTOBOE HCCIE€N0BaHNE IIPUMEHAEMOIO B

FaCTPOBHTePOJIOFquCKOfI IIpaKTHKeE IIpeIlapaTa HEKCI/IYM, Hn3ydeHrne BIHAIOINWX Hd HETo

Q)aPMaHEBTI/I‘-IECKI/IX N COIIMAJIbHBIX Q)aKTOPOB ABJIAETCA aKTyaJIBHOfI HPO6JIEMOﬂ COBPEMEHHOfI

bapmanuy U MeTULIMHEL.
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Llexsio wmccrenmoBaHUA SBIAETCA MAapKeTHHTOBOE UCCIe[OBaHMWe Iipemapara Hekcuywm.
Mertob! HCCIeIOBAaHNUA: ClIeI[MaTbHbIE JIeKTPOHHbIE aHKeTHI, paspaboranusle 1 ,,Google Drive®
KaK /g TAIUeHTOB, TaK U A (papMaleBTOB.

PesynpraTsr ompoca: ompoc mokaszan, uro 88,1% mamueHTOB IPUHUMAIOT WMHTUOUTOP
IIPOTOHHOM IIOMIIBI IO pelenTy Bpada, 4,5% - mo coBery dapmanesra, 2,9% ob6pamaiorcs K
caMoJIeueHUIo, a 4,5% IpUHUMAIOT 5Ty TPYIITy IIPelapaToB IO COBETY NPYIHX.

12,5% ompoureHHbIX NMAIMEHTOB OTAAIOT IpeAmnouTeHue OesomacHocTH, 25% - KadecrTsy,
43,7% - nene u 18,8% - addexruBHOCTH Ipu BBIOOpe mpemapata. 82,5% manueHTOB [OBOJIBHBI
pesynbrarom Hekcryma. Hexcuywm game Bcero mpumMeHseTCs IIpY IOBBIIIEHHOM KUCIOTHOCTH, 3aT€M
IIpY IEeNTUAHBIX 3a00IeBaHUAX U, HAKOHeIl, KaK TaCTPOIIPOTEKTOP.
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M9Bonmdy

390@-0b  1Y93MObIMP Y439oBY 396y FggaL 0dwg3s  IOMMEHMbMWOo  FHIdML
0630003H™M900, 3900dME 30 3609350530 Bgdlowmdo. sOlsbodbsgos ol gogd@o, MH™A gl 3OMdEds
509b0dbgds  momddol  gzgams  sbvzol 5Q05305BL.  259mI0bsty  50b0dbM0Ib,
23LEGOMIBEIOMMYoME 365JEH03500 godmygbgd o bsd3mMbswMm Bsdmswgdol, Bgdlowdols
956393 0bgmeo 459m330935, AslBg 8mgddgo BoMmS3EI3GWI0 @S LME0SWIMHO0 BodEMMmgdol
d9UHoges HomBmoygbl 965d90MmM3g BoMmB300LS S 89E0E0BOL 5o Los30mbL.

33930l 30BsbL Fomdmoa9bl 3093565 bgduowdol Js6 39300 33eg3s.

33930l dg0mgd0: “Google Drive”-do 999135390100 b330 IMHo gegdE®Ombyo
3000b356930, HMAMO3 353095GHJO0LMZ0L, 54MIM39 BMT5(3933Jd0LMZ0L.

33@930L  89092900: 2o0m30mbgsd  sB3z9bs, MM 353096300l 88.1% ©gdMYMBL
36OMEMbMo Gmddml 0630003H™OL gJodol sbodbmergdom, 4.5% - 13sMBs393G0L GRIz300,,
2.9% 08085605318 0300031065 MdL, 4.5 30 ©90MEMBdL 5T XFMBOL 36M935M5FJOL Lbgs
50059056990l ®Rg300m.

399m300bo 3530963900l 12.5% 36935M530L 50930l M30MoEJLMdSL 560 FOL
MBsBOHMDMYOIL, 25% - botrolbl, 43.7% - 3ol s 18.8% - 9839Jd@GIOMBL. 3530963)9d0L 82.5%
30594mx300s bgJuomdol 99ga0m. yz9wsbg bdomsw bgdlomdo 259m0ygbqds dmdsdgdmwo
9553056Mmd0l OML, bmerm 9999 393G0MO0 ©V99350Y3JO0L OML S dMEml, MHMYMO3
2BGHOM3OMEBGJEHMOO.
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0.8. PIOhw9d05., 02.3.059535(05., 5.5¢.65379(9009
302096mM0 3mbdgEolzmemo 36930L MGY3g3GHMoLs s Bgdbmermyools 9gdmdsgzgds
0000olol Lobgedfoxgm Lsdgoiobm »Mbogg®lodgdo,
13960953930 3H9gbmemyool g3 EsdgbEGHo

L.G. TSURTSUMIA, T.P. MAKATSARIA, A.]. BAKURIDZE
DEVELOPMENT OF FORMULATIONS AND TECHNOLOGIES
FOR HYGIENIC COSMETIC CREAM
Thilisi State Medical University, Department of Pharmaceutical Technology

Summary
The Optimal composition of oily skin hygienic cosmetic care cream has been determined based
on biopharmaceutical studies (Zinc oxide 2,0g; white clay 2,0g; talc 1,0g; clay from Askana 1,0g;
Chirukhi clay 1,0g; glycerin 5,0g; white wax 2,0g; spermaceti 6,0g; Olive oil 40,0g; lanolin 10,0g;
distilled water 55,0g; vitamin A (oil solution) 2,0g; vitamin E (oil solution) 2,0g; Eucalyptus essential
oil 0,2g); The technological scheme is available and the preparation technology has been developed.
The quality characteristics of the cream have been studied.

33093006  5dBHvgsemmds:  obogsbMgdol (12-21 gwo) oo bsforol 3OMdEgIsls
S6HAMs BL 3bodosbo 3560 s dobo dmgers [5,10]. Fombgsgzs 0dols, MHMI SFMOSJ)O0
QBJOY G 3 @ 3 ‘JOJQO3°Q 3

90M0s  3bodosbo 3560l 3030969M0  Bmgol s LsdZMOMbogrm  3mTgBH03OO
36935396M900m,  50bodbmmo  Lsgombo  MBgds MG MIMBIYGEMEMAO0L  59@UYoEmE
36MHMdgdo.  9FLmIB,  3MBTgAHOIMMO  BodMoEgdgdol  MAgBHgumds dgoEegl  Lobomgbmeo
0o00mIMdOL  3OIM©IBH9OL, I3MMbscrmds BIoMs d0dE0bsMmgMBL  s6EH0dOMEH03900Ls o
3MOG03mBEIOMOYd0L  LITMSGdI0m, MSBSE b SHEsgl 3560L o0B0BYOS (SEgMOoMwo
695J30900) ©5 MMPb0BIoL 0dMbmEmo LobBHgdol sd390mgds, o3 Mogol dbGMog 0f393L
Q553500900 25bsbaMde03905L O oMHIEgdsL [6,11].
0693M030 OLMOLYd0IE JOM-9O0 439sBHg 360d3bgemzsbo s MOz IBGHOZ0

9dmdd99ds 943l mobgdl. mobgdo Mdz9wglo OMOEIL odmoyggbgdms 3560l Lbgssalibgs
0553500909000 159 3MbsXM, FoMrs 5doby 3b0T3z69wM35605 MObYdOL A5dMYgbgds sdbTstg
30033mb96E0L Loboo Lbgoslbgs fodsemxzm®dgddo s 3mAEH03w96 36093565E9dd0. mobgdol
35050 OoL3gMLOYIEPMDS,  30QOMBOWIOMDY, 93390005  FIAMBIGHMEO  3MEMOEMOO,
05999069390 s Bb3zs 00MmgdMo FHgdbmemaommo mM30U90900 A56530MHMBYOL o
59306 359my9bgdol B9MT3393E0 S 3MBIYEH03IOO 30MYJ3HYd0L F935ygbermdsdo [2].
50b03bM0sb  go8mdobscg,  MsbsdgEMMZg  BIMTS300L 9B NH  3OMDEGIL
0900Mo96L dbgdcm0g MLMLYdDBY (0bgd0, 9JusEMg@Jd0, boygbgdo, gogeHBgm9gdo s
bbgs) 999999539990 3mbdg@o3)Mo 360HmYdEol Homdmgds.

33¢930L  doBsbo: 330930l FOBBL  FoMImoaabs  3bodosbo 3560l 30y096mG0
30L39EGH03MM0 IM3Eol, 396906MH030 BOMEMAOMMS® 5dBH0MO 6030009690930l 8993390,
36990b ©9:393GIO0L goblsDL3zms s 39dbmemaools s3ds39ds.

3309306 Md09gdBHgoo: (3b0dosbol 3960l 30y096wG0 3MLbIgEHOIMGO BmzEool 3Mgdol 4
15330930 3MA3MDOoi0o.

339306 99gnmgdo: 1. MmMAsbmg33Ho3MMmo (3oMm9abmwo boby, xggMo, Lmbo, 396%9
29065(0qds); 2. 9OmMA350M3690s - Lobogbg dobsby (L/x3); 3. OL3YOLOWMBOL bsMolbo -
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d03OmlgMm3mwo 33093 - 99dGHO™-00360mb3Mm30m U/g);  4.LG00YOHMDS:
09OHINLEIO0IOHMOS (F5dMrXMOT0) S 3MWMOEOO LESO0MIMOMDI-39DEGHM0BMR0Mgd0m; 5.
095000 3583969890 - pH- 3m@9b30mdg@Ovws; 6. MHgmemaom®o 35639690 gd0-
30L3mbMIgBHMoom LVDV-1T (830bgwoNe4) [3,4].

©@0oGIOGHMOOL  3mbs3gdgdol  sbseroBol  Loymdzgawbg  dgagbowos  30y096mM0
30b3gBozMMmo  30M9dob 4 Ls33eng30  3mI3MDBOoE0s.  3MI3MBoE0gdo  FoMdmoygbowros Nel
gb®owdo 2,5, 7,9].

bMogwo Nel 36930L 155336930 3m33mbogogdo

Ne 3033mbgbEgdols 3M33mbogogdol N
5LbYEgds, () 3033mbgbEgdol 3mgdggds 1 2 3 4
1 09000l mgloo 36@0L9g3BH03MH0, JomngHdGEO, 2,0 2,0 2,0 2,0
059(35930, oEH®0, 300530
2 DGO Mobs 2590960, 56F0ly3E03MMo, 2,0 2,0 2,0 2,0
(35meobo) 92959653000L, 96308030 Mdro,
5933900000, 50300xMGOMS (33Ol
956932 0OPRIO
3 &oW30 0m05dOHMdgo0, 36009390 1,0 1,0 1,0 1,0
4 3l 39bsls mobs 2093960, dsmgom®gdgwmo, 1,0 1,0 1,0 1,0
596905000l 08 qdqeo
5 BoGbol mobs 963080360Md90/9bE0dsgEHgHomwo 1,0
6 Jgsb omobo 963000 360:Md9900/56@0dsJBHIMH0Mo 1,0
7 09990l mobs 963000 360:Md90/56@0dsJBHIH0Mo 1,0
8 3woggeobo 0535MDd0Wgdg0 5,0 5,0 5,0 5,0
9 bgoomvbols bgmo ©535Md0WYd9g0, 83390530, dmbsfjoegmdl | 40 40 40 40
X M9900L HgAgbgMoE30530,
303M5gMIRQ0E0s
10 M9OOO (330¢00 LG9 EHwOHol d984dbgero 2,0 2,0 2,0 2,0
11 1396MTo39G0 0535Md0W9d90, 989WROGHMOO 6,0 6,0 6,0 6,0
12 299mboowo figsewo 595¢)9b0sbgdgeo 55 55 55 55
13 @obmmobo 900 BHMGM0 10 10 10 10
14 MH9BH0bM 539¢)95@0 03390530, 059(3930, 96@03mgmbo, 2,0 2,0 2,0 2,0
(30¢53060-A Bgmosbo 03996MT5MH9MX0MHJOIO,
blbseo) 9bGH0slO3MdIG030
15 AM3MBIOHMEO 03390530, Q059(3930, 2,0 2,0 2,0 2,0
(30@®53060- E Bgmosbo 03996MT5M93MX0MHJOIO,
blbseo) 9bGH0sls3MdGO30
16 933900330l 3b6@0LY3BH03WGO, 0,2 0,2 0,2 0,2
9o 9eHBgmo 3bmgdols bofobsswdpgym
bo33wa30 3093900 (gbGowo NI) bnldgbbom®-98mwmbom®o - 30m3d0bocmgdmmo

LobEgdss. 300330606900 LobEGgdob F9dmbgg3sdo Fow-39e3g dHBoEEIds Lldgbbos o
990b0s (BoBoMs 06390LO0M) s 89009y bgds JgMg3s JMMY3MM3560 Tolol Jogdsdwy
1, 8].

9390w 36099900 99858 890ga0 35B39690¢gd0L dobgz0m: 49M9gabmwo Lobyg,
pH, 9635036905, 9aMs@Mds  396GHO0RMA0MGO0LIL,  PIMIMVBEId0WMOMdS  [3,4].
3699900l 39000bsmolbmgbgools dsB39690gd0L 49BLIBOZMOL F9gaqd0 dm3gdwmewos N2
gb®owdo.
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gb®oo N2. 5533930 3099900L 39000¢mbsGOlbM36gd0L 5B39690¢gdOL 35bLsBM3zMOls 0909900

39900¢bsGOLbMZEIdOL dmombmgbgdo 155339930 3mI3mbBoEogdol N
95B39690¢m9do
50P9M0Mds JODA350M3560 Aolss 1 2 3 4
9JODA3560™M36900 Lol bgdobsbgbomemo d99Lo- d99Lo- d9gqbs- | GgqLo-
LR N OTeplgteTel (NOMG]FgtelpteR 05090 05090 050905 | 850900
pH 55-6,5 6,8 6,6 6,4 6,2
09O OO0 IO M 24563693930 36 Ggqlo- | 96 Tgqbo- | Gggbo- | 96 Tggbs-
(3000 M©50) 965MLYOMOS 050900 050900 050905 | 5059905
3MM0EYIO0 BEGSdOE- 24563693930 - 56 9gqb- | GgqLod- | -
)OO (30H995 M) 965MLYOMOS 9050905 509900

dmyzo60mo dmbs399900056 (bMowo N2) Bsbl, ™I dbmermo N3 3m33mbo00sb
335900 360980 53859mMR0egdl Immbmgbydl.

3699900l 39dbmemyomMo s LydMIbTMGIWMm M30198900L 3OMABMBOMYdOLsM30L
(396%g 2965H0wgdol Mbs®o, FgRMmM306 A90Mm©Y3bol Tglodwgdemds s 5.9.), Sbg3g
33005 OH0 BMOIMW300L dJmbg 360930l IgeBgz0L doBbom Tgbfiagerowos dmfmgdmewo
30330mH030900s6 IMIHBI0Io 3093900L MgMEmyomEo J5B39690eq00. 3300935 RGOS
30L3mbodgBH®om - LVDV-1T, mmsbol ¢9839605¢6sbg. 900900 89093900 sLobvemos
3M9xB03IMWs©  MgMY©s39dbBg (0b. LmGomo Ne1,2,3,4). ©H9ma©sdgdo  9390w0os  06Mw)b3ol
LobJoMobs s 49IBE3EGOOL dSOVIEPMBOL VOPNOYONITMI0JOIMWdom. LodEBEY
©59M3000939w0s dMB30L LobdoMgbg, LEbIOMOL BOEILMB JHMOE LOdWIBEY 3339000 5©
3306©Yds, 53 b0dbsgl, OMI Lozzergg 309aL, LEAHWYIEHMOS A99Bb0s. LOdWIBEY J30MYds 03
36003690 mdsd@Y, MH™Igeog 9ggbosdsdqds LolEGgdol LEHMYIGHWOOL INE0sh IMWZ935L.
06630l LobJoMOl 3egdLMb GHMo© 309l LBOdWIBEG PBPIMIBMBOM 0BOYdS, Mo3
6036536, ™I LobEBHYIOL LEHOVIBHOS R3056900m, FogMsd Bs0bE S5YYdS. gb 3OMgLO
50Lobs 30LEgMBoLOL Joergsol Loboo (LvyGosmo Ne3). Bo@oMgdmwo 33cg30L bygdzgeby
oy bowos, Mmd N3  gmOINW3006  ImIBsIdMwo  30930L  OYIMEOMYO0MOHO
95639690980 5953859MR0eq0g0s, beerm Nel,2 s 4 3033mH0309d0LYsb IMIBsgdyemo
3699900l LsdMBA>MYOM MNZ0L93JO0 505T5305YMBOEGIG0S.

BoGoM900 39dbmemaom®o 33¢93900L Loxgwdzgabg dgdBgmwos 3bodosbo 3sbols
30309660 3mbdgE03MM0 dmgEol 3MAdBoboMgdMwo GHodol (LML3gbBor©-9dmwliow®o)
36990l Mm330doEo 899503960Mds: 000l mdbowo 2,0y, gm0 mobs (3smwobo) 2,0y,
Go30 1,0p, sB3965L mobs 1,0y, BoOHMbol mobs 1,0y, yaroig®obo 5,0y, ogméo 3gowo 2,0y,
1396M3s39G0 6,0y, Bgombol bgmo 40,0y, sbmwobo 10,0y, godmboowo fysero 559,
30353060 A-Bgmosbo blbso (M9GHobme s39@9®H0) 2,03, 30@9d0bo E-bgmosbo blbsero
(G™M3mx3960m@o) 2,0y, 933503G0L goghbgmo 0,23) s dmfmgdmwos &gdbmemaom®o
36O m3qLoL Lggds:
1.LoHgolbo Bsbogngdol dmIbogds (30930l BMAol 333mbI6EHIOOL 300 TBYdY; AoH™b3o,
13b360Egd0L 25H™b3s, Hyrosbo bsfoeol dmdbsgds);

2. 36990L 13dol ImIHBsYdS: (OMOOL 3H93gMHSEIOOL Fom35¢olobgdoom 3m33mbybEHGdOL
BOWOMOY);

3. §ywo0sbo bsffoerols G96mg3s 39dgLmb s gm0 gds;

4. bmb3gbBool MIBoYds, g@obs 9IMliosdo s 3MTMYgb0BIEOS;

5. 30990l 39000@bsMHOLbM36900L 35639690530l goblsBgG;

6. 30990l RILMYdS, F9RM3s, B Z0MGDS.
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A9dbmmgos: gagd@Bomm LoLmObY §mbosh gwdol 3md3mbgbEHgdL (3): 2,0 mgm®o
3300, 6,0 139353930, 10,0 WbMmwobo, 40,0 BgomMbol Bgmo s Ms6J0dY3OWSE
3955430 BS0RMMHOL RB0sSTO OMOOL 3egd50 3H9I3IMOEGHIOOL Jom35eobiobgdom s
5Md9gb Fyarol 5d5BsbsBY gogbgargdom. Jowgdme A58 gzse dsbol M BMOOm 5353 Jd90
03039 H99396M9GHMMol  ddmbg  godmbowo {igmol 20d- s M9396 oMW gdsd©Y.
390595 5dHBoY096 LmdgbBosl, Golmzolsl 00gdgd mgme 2,0y, s13569L 1,0y o
BoGmbol 1,03 0obgdl, asuMgligh 5,0y awo3Eg®obdo, gowso@sbgb 500 BsdEHgmdol Jodowm®
F09580, 59539996 350 959mboe yselb s 59m369396 4ox0MmX39059g. 80O Tobs
495300 99Mbosdo 8mdogo dmEM930L @s T9MHY3oL  93MAGEGdgb GOMY39MM3560 dsbiol
900905909; dmml 5353 gd9b 30@F0b A-bL Dgm0sb BLBOL (M9gBHobme s39@9GH0) 2,0y,
30353060 E-U 900056 bubsdl (BHmazmag®meo) 2,0y, 9335030l gomg®bgoml 0,29, 39050
399969396 30090 36093L 5309096 39000bIMOLLMZ6dOL FB39690gdBY s 9BLMIdID
R9M0MY9xe0sb Gdol Bws3mbgddo.

3mmbgzol LobJoGols s 3630l LobdoMols s 9csbszzEgdols
350565330 9d0L ©sdsdMEmdol 00505099 BdOL 53 I30EYOEgdOl
©58Mm30098Mmgdol 3HGs5030 3M53030
= 6 __ b
2 a 2 8 5
s 2 4 SE
I 2= 4
& & 3
3% 8% 3
5 U 3
29 8 & 2
g2 o 6% 1
© §( 0 10000 20000 30000 40000 50000 & rél 0
B30l LobBoty (5-1) 0 10000 20000 30000 40000 50000
3®b30L Lobdoty (s-1)
LoyGooro Nel. N1 bsgganggo 30gdols Hgmacsds Le@omo Ne2. N2 b533¢mn30 3G980L Ggma@sds
dGwB30L LobBomobs ©s 36630l LobIoGobs s
350565330 gd0L ©s3sdMW@dOL 39056533 9d0b ©sdsdYmdol
’i ©53m3009d9mgdol 3®sg030 - E ©38m30©93wdol 3Gsg0go
'8 S 6 :8 2 6
S = Q£
=) 2
Y 4 2,
w
2 9 8
%R 3 g3 3
273 © A
& 2 & 2
1 1
0 0
0 20000 40000 60000 0 10000 20000 30000 40000 50000
dGB30L LobBoy (S-1) 06HbB30l Lobdomy (S-1)
LboyGooo Ne3. N3 biogzzerggo 3Ggdol Mgmy®mads bmGsoo Ned. N4 1330930 36930l BgmyGsds
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©31336900. d0MGBIMT(393B IO 33093900l Logdzgerbg ogbowos (3bodosbols
3960l 3009660  3mbAgE03MM0  Fmzeol  30M9dolb  Mm3G0doeMo 8905003960 MdY,
300 3Hgdbmemyom®mo Bdgds s 3985390905 dMdHBIIdOL Fgdbmemyom®do
36MH™m3qLo. Igbfioagowos 30930l 39m0EbsMolbmgbadol dsbosliosmgdargdo.

399myg9b90eo o Egms@mes:
1. 353796009 5., dodoos ., JMOosbo b., 3oas0Mg0d30w0 b., {meHmdos o., 85379MH0dg . ,dbs
§905000x5mM39O0L 3gdbmemyos” (30sdGHo3mwo 3MOLO).cmdowobo. 2020;
2. 258600633000 5. ,0FM580  93MEIXIOMO  ®0bgdoL  33¢g3s  BsdgO0bM  3MvdE03od0
24990996980l Jobbom*. oL EHSE0s. MdOOL0.2019.
I'OCT 31460-2012. Kpems! kocMeTnueckue. O6Iye TeXHUYEeCKUE YCIOBHUS;
rOCT-32048 2013.“TIPOAYKIIVA ITAPOIOMEPHO-KOCMETHNYECKAA1“2016;
Hpubuoxoz 10.10. Kocmeromorus. Pocros-ua-goryio @ernnkc.2019;

AR S

EBceeBaC.b. ®PUTOKOMIIOHEHTHI B COCTaBe KOCMETHYECKUX CPEJCTB JJII YXOZa 3a XXUPHOH KOXeH U
nedeHus akHe./MexayHapogHBIH >KypHaI IPUKIaHbIX U GyHAaMeHTaapHbIX HccneqoBanmii/ Ne10, 2015;
Mapronuna A. Dpuangec E. 3afixuna O. Hosas xocmeronorus. Kocmernueckue cpepcrsa. Mocksa. 2017;

® N

TexHOIOrHA KOCMEeTUYeCKUX CpeCTB: yueOHUK aia By3oB / A.I'. Bamrypa, A.W. Tuxonos, B.B. Poccuxus,
W.U. Bapauosa, JI.C. ITerpoBckas, T.B. Maprtsiuiok, B.C. Kasakosa, O.C. Illnuyak [u zp.]; mon pen.
AT Bamypsr.—X.:H®aV: Opurunan, 2016.-575c. (pociticexoro mooro). Pexomenmosano MOH VYkpainu
(mueT Ne 1/11-7496 Big 08.06.2016 p.);

9. Yexman U.C. CripoBas A.O. Makapos b.A. u gp. ['muna- skonoruueckuii MeIuKO-OMOIOTHIECKUI U

KyabTypHSIi acriekTsl. KueB.Xappkos.2017;

10.GABRIELLA BAKI, PH.D. AND KENNETH S. ALEXANDER, PH.D. The University of Toledo, College of
Pharmacy and Pharmaceutical Sciences. 2015;

11.Tsurtsumia I., Makatsaria T., Datuashvili R. /Development ofprophylactic and treatment cosmetics for acne
blackheads/ International Scientific Conference - GREEN MEDICATIONS - BY GREEN TECHNOLOGIES
- FOR HEALTHY LIFE(27-28 September, 2019-Tbilisi,Georgia)

. YPIOYMUHA, T. II. MAKAIIAPHA, A. IO. BAKYPH/[3F
PA3PABOTKA PEIIEIITYP Y TEXHOJIOTUY TUTUEHUYECKOT'O KOCMETUYECKOI'O
KPEMA
TOumucckuii rocyfapCcTBeHHBIN MEIUITMHCKUN YHUBEPCUTET,
dakynbTeT apMalieBTUUYeCKUX TeXHOJIOTUH

Pesiome

OnruManbHBIA COCTaB KpeMa JJjIfi TUTMEHWYECKOH KOCMEeTUKHU IJIS XKUPHON KOXHU OBLI
olpejiesieH Ha OCHOBaHUYU OnodapManeBTHIeCKUX ucciaenoBanuii (okcuz nunaka 2,0 r; 6eras riauHa
2,0 1; Tanbk 1,0 r; rouna u3 Ackansl 1,0 1; ronaa Yupyxu 1,0 r; rmunepun 5,0 r; 6emsrit Bock 2,0 1
cuepmatert 6,0 r; onuskoBoe macio 40,0 r; ranonus 10,0 r; guctunnupoBanHas Boga 55,0 r; BuUTaMUH
A (macnsausrii pactop) 2,0 r; BuramuH E (macnsusrit pactsop) 2,0 r ; DdupHoe macio sBkanunta 0,2
r); IMeeTcs TexHOMOTMYeCKas cxemMa M pa3paboTaHa TeXHOJIOTHs IpuroropiaeHus. KauecrBeHHsbIe
XapaKTepUCTUKHU KpeMa U3y deHHl.
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0.8. PIOhw9d05., 02.3.059535(05., 5.5¢.65379(9009
302096mM0 3mbdgEolzmemo 36930L MGY3g3GHMoLs s Bgdbmermyools 9gdmdsgzgds
0000olol Lobgwdfoxgm Lsdgoiobm »boggdlo@g@ol
13960953930 3H9gbmemyool g3 EsdgbEGHo

M9Bonmdy

d0MmRBMA5:393G 0 33093900l F9IRO© ZboLsBP3GS (3bodosbo 3560l 3040969960
3039030 Im3eol  3m3d0bomdmo  GHodol  (LldgbBow®-9dmwlomemo)  3M9dol
330050 990503960 Mds: 03900l MmJboo 2,0y, 1mgm®o mobs (3omewobo) 2,0y, Gowzo
1,0p, 5b3s6sl mobs 1,0y, BoMbols mobs 1,0y, awoigdobo 5,0y, omgo®o Ezowo 2,09,
1396M3s39G0 6,0y, Bgombol bgmo 40,0y, sbmwobo 10,0y, godmboowo fysero 559,
30353060 A-Hgmosbo blbsto (MgBHobmer s39@9®0) 2,03, 3033060 E-Bgmosbo blbsto
(&™M353960mo0) 2,0, 93350330l gmgtbgmo 0,29) Gqdbmemyom®mo bdgds bgerdolsfigomdos
@5  999098539090s  dmdBsgdol  BHgdbmemyos.  Igbfagaroos  30gdol  baGobbols
doboliosmgdengdo.

Oo

0.303063099, 9.00b580d30¢70, 3.8(280b509
300mb 06300l gbadergdemds SemE®MIBL3MsbEs30gdoL Igdmbggzsdo
000obol bybgwdfoxm BsdgoEobm Mboggdlo@gdo, Mdowobo, LodsGmzgwm

T.GOGICHADZE, EMISABISHVILI, G.GOGICHADZE
POSSIBILITY OF CANCER INDUCTION IN CASE OF ALLOTRANSPLANTATIONS
Thilisi State Medical University, Tbilisi, Georgia

SUMMARY
In some cases of allotransplantation, simultaneous development of malignant tumors of
different histogenesis and localization may be observed. We propose to consider malignant tumor
formation during allotransplantations in terms of karyogamic theory of carcinogenesis. Experience
in transplantology tentatively testify than even in causes of maximal antigen compatibility of donors
and recipients, immune conflict between them is unavoidable. As we believe, in immunological
conflict between recipient and donor cells, the process of cells’ destruction in some cases may be
accompanied by damages (perforations) of plasma membranes and somatic hybridization between
immunocompetent cells of the recipient and any cell of transplanted donor’s tissue, which may lead
to the emergence of a cancer cell. Antibodies and lymphocytes can induce damages (perforations)

of different degree on somatic cells plasma membranes.

SEME©bL3sbEHIE00L 3MMd9dgdbg dmdNdsgg 3¢0bogol@gdol sHBMom, dobogsbo
MM56mq00L (00060 30¢g00L,  30dwol, dzwol  G30b0l s  94.), 93GgM3g  3obol
39056963990l 90mbgzg3580, 9906086905 Lb3zoolbgs M35e0Bs300Ls s 30LEBHMEqbgbols
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53m30L9d0560 Lodbogbggdols (296Ls3MPMgdom, 3653my 30660 0dx3mdgdol,
AmbMmOWILEGHMMO LyMI3MIO0L, 393mTol LoM3mdol) bobdomol 36odzbgwmgsbo BOHs [1, 2]

dgeol G300l 490969635,  SMBHMIBL3WIBEHSE30gd0L  g3gwsHy Moo
36OMEIYO8S, MoPsbs3 039bmEmo  3mbxwod®o  30msMmEYds MmO  F0SMYIOOm:
ds1306doEsb  BHOBLIWIBGHOMGIMWo  dgwol  BH30bologgh s  dgmEg  dbGOog,
A®9bL3bEIGH0E FoB30bdWols3gh. 99539 OML, 499M0M 335, BMI dowosbo Lolberols
@5 3990m3m9BMMH0  0gM™3560 MRMHIIOOL BHEMBL3BES30930 sMgM3g SLME0MHGOIMWO0S
LodLogbmEmo 3MMmEglol 060E0sEELMB O MHYWIBLEE.

300 SEMBHMIBL3WIBE30900L F9damdo 10330W0bMdOL JOHM-9HMO 803500
30Bgb0s. BHOBL3WIBEH0MGOMMO 535000YMmx39gd0L (H9303095GHIO0L) 39MOMZL3MYMMHO S
06939943060 55350090900l  Jobgbom  A5dM{39Mo  B03Z3EOWO0BMds  LogMAbMdEIsS
3993069090 Bbgosbbgs 9539d3mMo wmbolidogdgdol 89gyow.

5060 50dOMdbI6, M3 Lodbogbggdol 9b30m56M9ds S MEHEMIBLEBES30900L
3900mbgz935d0  0omJMmbEs 539530060900 MBS  0gml  Fo3MMMOmY60BIol  0dMbGO
BAOIGMLOL @S LEOYMBOZ9©  FMfMPYdMEo  03MBMPY3MHGLEEHIOOL  25TMYgbgdILMb.
505158500 ©o©P9b0w0s, MMI 03mbmmo gn0EoE0 LodLgbggdol sbgzoMIMgdoLsmM3zOL oG
0o00mogbl  sM3owgdge  30MHMOSL s MM gl 9yMIomgmds  Lodbogbggdol
3963005609008 MBOM 890909, 30069 doBgbo.

DMmQ09gMmo  BHMBL3WBEGHMMMyo 00 bsss  IMIMBIdMEo  0dMbMLM3MHglools
Mb3ma9616 3m@GH9b305d0, M™A Lodbogbggdol 2sb305MYdOL 5300 s30gdol Jobboom,
9060856 ©mbgdg 0994300 0396MmLY3MHgLoMwo MYMH30s. sdMIPObIMY 0dosb, HmA
LodLO3EME MXOMJOIOL 56O A59BB0SM Fo3OMMEMRBOBIOLIMZOL MEbm sBFBH0ygbgdo s BT
bbgoolbgs  08bm@g3MLsb@gdol  (s5Bo@Gom3Mobo, 3Mgbobmwmbo, dsombobgydgwo
393mbboggds,  303ml3m®obo,  LoMmErodnlo, BEGHOWoIRMEoGHIO0 3900359963 900)
3990yggbgdolisl,  Lodlogbggdol  4sbz0msMmgdol  LobdoGmg oEsE 9O 2sblb3gs3dS
96O»5690m0LsQ0, 3539090 L3306, GMI 0FMBMLM3OHGLos 5O MBS [oMmIMIYgbgL
300mL MxM9gol BMmOI0MGdOL dmsenm doHyBL!

3Mb6309@¢Mws©  ®sdo  Mbs  8MmTomgmdEal  LodLbogbmmo  BHMIBLGMOTS300L
30BgB0 5WMmEBHOBL3IBES30900l Fg8mNb393580? 396390969 BOL 3oMOMYsTMWO s MmO
L0635M0Mbol MYMEOH09d0I6 A5TMOLsMY [3], 30dMb MxM9gEo FoMdmygbl 30dMoU, 9.
LodLogbmE® Lob3sM00MbL, MMIgwoi Ho®mdmddbowos 2 bmMTsEmEmo LMPsGMHo YxOHgEOb
396009gdob  (8Bmygbool) 89ggas®. Mo3 9O MBS ©IYBHIMOMs© 0dbgl  BoGsM9gdmwo
Jumz30gd0lL 30306905, 09303096E0L  MMABODBT0  BHOBL3WIBEHGHOL  Lafobsswdgymo
953060908 OHMyMe 3 379dmOHEo, 1939 MIXOIOMEo 00 MbYOO 3sbbol gobgzomsMgdom.
9:0. B®bL3sbGHIE0Mm0 0399603 BHOL 39B30ms6M9d5d0 Yz9wsby MBM™ 3603369 ™36
Ol 059500096 ©9303096@0L 1393083039600 BEOLbgMWgdo s 0dMBMMO 9x39dGH™MJd0
— T-3oegMgd0.

3obgobowmm  3M9356390mbBMYmo s 8909y,  F)9FsM0oBHo  300mL RGOl
R}MOIOGOOL  Tgbodgdwmds  OMMOE  BGHoLbyMwgdol,  sbggg  T-30ergGmgdols
B90mgddggdols 9dmbggzsdo:

1. 56EobbgMEgdo Mg Yd06 039bmagbme 6309690l (sbgo Fgdmbggzsdo gl

m39bsL3bgbo fo@mdmpgboo  5M05b  sEMEHEMBL3EBEGH0MIOMO RGOl

71



B9s3060mo  36EH0g9gbgd0l  Lobom) @s  9bFH0R90g0Mb  3MbGHsdBHoL  89dwgy  0fYyqd9b
3oBdNOHo 3990656900l Jglodsdolo 36gd0L sB0BYOIL (39O RMOMS30900L BMOI0EMYGON).

2. T-30¢™@™JLo3MOH0  xM9gd00 FoaM00M9d96  BHEMBL3WBEIGHTo ©s 93wgbgb
GOAMA™JL03M6O 9R9JAL. 3009gMgd0 ™30l RMBIEosl SLEMMEdgh 6 EOLEBEOMGs© 96
LsB0BEY  MYXMJOJOB NI 3MBBHOJBHOL  Bodmoegdom.  BsdoBby X Mggddo
GOAMAMJL03MO0 9B9IBHOL MJo0DsE0L 30WgMHGdo LMD 13g305WMmO F0gdOL
- 39603mM0b9d0L,  4MmbB0IgdoL s  Lbgsms  Lodmoegdom, OMIWgdoE  3esBINO
89036569000 0f)39396 BMOGOOL  [HoMBMJdbsL.  39HBMO06gd0 WMo 0BYOMEbO 5056
309Mgdol  aMsbmergddo.  35¢Eomdol  9MLgdMdoLl  dgdmbgglzsdo,  396OBMOH0BYdO
©90mdd99096  LYFoBEY  MXOYEOJOOL 3B MEG  gBdGMBYPPDY S 3ME0IIMODsEOOL
9900099 99 MBI Ho6rdmJdbosh GHEMmbldgddcmsbme g3mEmadL.

506050, OMYMe3 BEGHOLbgMwgdo, 1939 3OGHMGHMJLOZNOO VYR IO0 LMDSGHOO
MXOII00L 3B  99ddM6gddo  0()30396  Lb3oolbgs  Momabmdol s bmdgdols
(BmEmmdol) 396053MOS30900L 2563056Mq05L, 356396MMYgbgHOL 39M0MYSTME0  gMOOOL
3mD030900©0,  JwsBINGH  9gddcmsbgddo  (o®mBmddbowo  39OHxTMMSE0900 X
3693563960MBMwo, ©s 990y  FJI0sOO0GO  300ML  MXGIEOL  BmOI0MGEOL  Lafyolo
Log3gbeo dgodergds gobal.

596050, 56EH0LbYIMWId0L, 30EGHMGHMIL0IMNO0 WOIRMEFOGHIIOL, $3MJM3g HBMAO0IOHMO
3963960™a96MMH0 o 9653956390Ma b MM0  603009MH9dgd0L @S  HBgIMmJdggdgdol o9y
060300900 3wsHIMMo  G99865bgd0l  FsbomBo  3gOHRMEMSE309d0L 99, 53
MM2560M000900L  Hgs306MH0L  XsTMNOHO  MoPymzomo IMbGHo 033w gds  (J39000©gds), S
MX090900 049696 9Msbgmmsb Fosbermgdol, 3mbEIIBH0MGdOL MBs®l, Mooy d9dgydo
dmy390s 5039H0s. 5039Hools 8909y, 3esHBIMG®Oo F9ddMHBIdOL 39MTBMOOMGdIMWO MBBYdOL
056630060l 890mbgg35d0, 8g0odEgds s©A0wo 9dbgl FMBMgbools 3OHmEqll [4]. 3ol
3909390 990degds (o®mdm0ddbgl ©0350m0Mmbgdo. 58 VX MHJId0L d0M™MZ39d0L LobdMmbrwo
do@MbBol 96 dosmo  394obozmEo  Fgg@mgdols  (39M0mysd0s) T9gdamd, BMOI0M©IO056
L0635M0Mbgd0  (BMbMbM3gmmo  3080M0MWwo, 03039 3609356390MBMYWO  MYRM9OHdO),
OMIgmsg  Leds@GMmo  300000Bsgool  Bsfigol  BES0sHg  gosBbosm  JOHMIMBMIgdol
AIOOBMOENO0 b 303MmGHYGHMISMOEO0  3m33wgddHo.  0M0ge©, 938 GHo30l
L0635M0Mbo FoMTMoqbL 36939563390 MBMw (06030MYIMW, 0FMOESTODIONM) VX OIOU.
090 59 9EYMIsMJMd5do Jgodegds SMLYdIMOdPOIL OO bbol 96353wMdsd0.

36O ™AM300L BEGHOOsHY, LOMEO 356:390Mg6900L 6 3OMIMEGHMEMGOOL HBgdmddggdols
990009y 00 Jumzombg, Loosg 339 9MLYdMOID  3693563960MBMYmo  Lobzshombgdo, 3
3965369 gddo  Fgodwgds  saowo  3Jmbgl  Lbgoslbgs  Labol  JHmAmlicmdren
5096530908 O 296M 5330x3035300L. YO Fgodegds Ho0dmogdbgl wW3mbEGHMME™
36O M0x9gMs300L dJmbg Lodlogbm®mo LobzsGombo.

399myg9b90eo o Egms@mes:

1. Engels E.A., Pfeiffer R.M., Fraumeni J.F. et al. — Spectrum of cancer risk among US solid organ transplant
recipients. //JAMA, 2011, 306, p.1891-1901.

2. Kwak H.Y., Chae B.J,, Bae J.S. et al. — Breast cancer after kidney transplantation: a single institution review.
//World j. Surg. Oncol., 2013, 11, p.77.

3. Gogichadze G.K. — Views and suppositions about the pathogenesis of cancer. /Hamburg, disserta Verlag, 2016.
4. Gogichadze George D.K. — The paradoxical situation in carcinogenesis. Optimistic mistake or pessimistic truth?
/Cambridge Scholars Publishing, 2020.

72
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BO3MOXHOCTb UHAYKIIUU PAKA B CIIVUAE AJUIOTPAHCIIJIAHTATTUN
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Pesiome

ITpu annoTpaHCIUIAHTALMAX, B HEKOTOPHIX CIydagx HMeeT MecTO (GOpMUpOBaHUe
37I0Ka4eCTBEeHHBIX OITyXOJIed Pa3sIMYHOrO I'UCTOTeHe3a U IOKAIU3auuy. MbI IOMBITaTuCh OOBACHUTD
dbopMupoBaHUe 3JI0KAaYeCTBEHHBIX HOBOOOpPA30BAaHMU IPH aAJIOTPAHCIUIAHTALUAX C ITO3ULIMU
KapUOraMHOM Teopuu KaHIeporeHesa. Mcxoms U3 IpakTUKU TPaHCILIAHTOJIOTHU, Aake B CIydae
MaKCUMaJIbHOM aHTUT€HHOI COBMEeCTHUMOCTH JJOHOPA U PeLIUIINeHTa, UMMYHHBIH KOH(IUKT MeXIy
HUMU HeusOexxeH. AHTuTena u T-1uMQOIUTH CIIOCOOHBI MHIYIUPOBaTh B ILIA3MAaTHYECKHX
MeMOpaHaX COMATUYECKUX KJIETOK Iiephopaluy pa3IudHOro pasMmepa (ob6vema). B ciyuae
MMMYHHOTO KOHQUIMKTa MeXAy KJIeTKaMU pellUNieHTa U JOHOPa, BMecTe C AeCTPyKLHei KJIeTOK,
MOXeT MMeTh MeCTO Iepdopanuy miasMaTHIecKux MeMOpaH, 3aTeM CoOMaTUyecKas THOpUIU3anusl
MeX/ly IMMYHOKOMIIETEHTHBIMY KJIE€TKaMU PeIUIIMeHTa U JI000H KJIeTKOH TPaHCIUIAHTAaTa, IIoCJIe
yero CTAaHOBUTCSA BO3MOXKHBIM (hOpMUpPOBaHUe IIPeKaHIIepO3HOH, a 3aTeM 1 OIyX0JIeBOH KIeTKHU.
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Abstract

There has been a sustained effort in recent years to develop products with the potential to present less risk compared
with continued smoking as an alternative for adult smokers who would otherwise continue to smoke cigarettes.
During the non-clinical assessment phase of such products, the chemical composition and toxicity of their aerosols
are frequently compared to the chemical composition and toxicity of the smoke from a standard research cigarette
— the 3R4F reference cigarette. In the present study, it is demonstrated that results of these analytical comparisons
are similar when considering commercially available cigarette products worldwide. A market mean reduction of
about 90% is observed on average across a broad range of harmful and potentially harmful constituents (HPHC)
measured in the aerosol of a candidate modified risk tobacco product, the Tobacco Heating System 2.2 (THS2.2),
compared against the levels of HPHC of cigarettes representative of selected markets; this mean reduction is well
in line with the reduction observed against 3R4F smoke constituents in previous studies.

1. Introduction

In recent years, much research and development has focused on products that provide an acceptable alternative to
continued smoking of cigarettes while having the potential to present a reduced risk compared with continued
cigarette smoking. Examples of such products are electronic cigarettes and a novel class of heated tobacco products
— products which heat tobacco to temperatures well below that required for combustion, thereby substantially
reducing the formation of harmful and potentially harmful constituents (HPHC) compared to the mainstream
smoke of cigarettes.

One such product — the Tobacco Heating System 2.2 (THS2.2) was described recently (Smith et al., 2016). It has
been extensively characterized in non-clinical and clinical studies, and has been demonstrated to provide lower
HPHC yields and a lower in vitro toxicity of the aerosol in comparison to the smoke of a 3R4F reference cigarette
(Schaller et al., 2016). In addition a substantial reduction in exposure to HPHC excluding nicotine for adult
smokers switching to THS2.2 as compared to continued smoking of commercially available cigarettes was
reported recently (Haziza et al., 2016a, Ludicke et al., 2017a).

It is important to consider that such products offer an alternative to continued cigarette smoking, and as such they
should be evaluated in a comparative manner against cigarettes, i.e. there must be a starting level against which a
reduction is to be achieved. For most assays in the non-clinical assessment steps, there is a need to select one
specific cigarette comparator and we selected the 3R4F reference cigarette (Smith et al., 2016).

This cigarette is frequently used in non-clinical studies as a comparator, it is a standard cigarette designed and
manufactured for research purposes. It is distributed by the Center for Tobacco Reference Products of the
University of Kentucky (Anonymous, 2013). Due to the single point in time manufacturing of the 3R4F cigarettes
from a single set of tobacco lots, as well as controlled storage conditions, it has been shown to elicit long-term
variations in HPHC yields significantly lower than those observed in commercial cigarette products (Eldridge
et al., 2015, Belushkin et al., 2015). Due to the standardized design and consistency of mainstream smoke
deliveries, the choice of the 3R4F reference cigarette as a ubiquitous comparator is reasonable.

A range of different HPHC yields is typically observed in commercial products (Bodnar et al., 2012, Piadé et al.,
2013; Eldridge et al., 2017). It is due to differences in terms of cigarette designs, which can impact the mainstream
smoke yields (Siu et al., 2013, Piadé et al., 2013, Hearn et al., 2010).

This is also reported to be the case in biological assays, although the discriminatory power of chemical analysis of
HPHC in cigarette smoke is higher (Oldham et al., 2012), it has been shown that the in vitro toxicological activity
of cigarette smoke is also influenced by cigarette design parameters. The impact of the tobacco type and blend is
well established (Bombick et al., 1998, Roemer et al., 2012, Schramke et al., 2006, Yauk et al., 2012) and for
example cigarette diameter, filter ventilation or presence of activated charcoal in the filter have been shown to also
have an impact (McAdam et al., 2016, Rickert et al., 2007).

This raises the question, however, of how representative the results of aerosol composition and toxicity
comparisons against the 3R4F reference cigarette are when considering commercially available cigarette products.
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To address the question above, we assessed the aerosol composition of THS2.2 compared against the mainstream
smoke composition of 3R4F and commercial cigarettes from selected countries, on the basis of common lists of
HPHC, using the Health Canada intense smoking regime (Health Canada, 1999) to generate the acrosol/smoke.
The comparative assessment of composition that was performed is based on the Health Canada list of HPHC
(Health Canada, 2000) and subsets of this list: The WHO Study Group on Tobacco Product Regulation list
(TobReg) (World Health Organization, 2015), the U.S. Food and Drug Administration abbreviated list (FDA,
2012), the Health Canada list of HPHC, HPHC which are classified as International Agency for Research on
Cancer (IARC) group 1 carcinogenic compounds and the list of first priority toxicants proposed by TobReg (Burns
et al., 2008). Those lists include 44, 39, 19, 12 and 9 HPHC respectively. The Health Canada intense machine
smoking regime (Health Canada, 2000) was selected based on the recommendation of TobReg to assess cigarette
smoke yields under such conditions (Burns et al., 2008), and because it provides a more meaningful basis for the
comparison of emissions between the two different product categories. Countries were selected to be representative
of major tobacco blends and cigarette designs, with Australia (an essentially Virginia/flue-cured blended products
market), Germany, selected European Union countries grouped together (essentially American blended products,
containing a mix of flue-cured and air-cured tobaccos markets), South Korea (a market with a high proportion of
low ‘tar’ cigarettes), Japan, and Russia (two diversified markets in terms of cigarette designs, ie use of filters
containing activated charcoal, reduced diameter cigarettes).

Although the comparative assessment was calculated on a per article basis and on nicotine-adjusted basis to cope
with the different reporting requirements (e.g. Canada, USA, Brazil versus TobReg), it is more appropriate to use
the data on a per article basis for the comparison of THS2.2 and commercial cigarettes smoke constituents’
reduction: According to the results obtained in a 3-month switching clinical study (Ludicke et al., 2017b), the
subjects switching to THS2.2 arm and in the continued smoking of commercial cigarettes arm had no significant
difference in their mean consumption of articles (of THS2.2 and commercial cigarettes respectively).

2. Methods

2.1. Commercial cigarettes samples

Samples of commercial cigarette products were purchased between 2008 and 2016 in so-called Market Map studies
at the point of sale. Products were selected to be representative of the market in terms of different manufacturers,
blend types, ISO ‘tar’ level and cigarette designs (cigarette diameter, filter type). The number of samples is
provided in Table 1.

Table 1

Sampling information.
Sampling year Market Number of products
2008 South Korea 13
2010 South Korea 23
2012 South Korea 17
2015 South Korea 35
2008—-2016 Germany 59
2008—-2015 Russia 204
2008—-2016 Japan 169
2010—-2016 Australia 44
2015-2016 EU 111

Note: EU (European Union) in the table is limited to the following EU countries:
Germany, Denmark, France, Italy, Netherlands, Poland, Portugal, Romania, Slovenia
and Sweden.

2.2. HPHC analysis

The analyses of the constituents of mainstream smoke in commercial cigarettes, 3R4F reference cigarettes and in
the aerosol of THS2.2 were conducted by Labstat International (Kitchener, Ont., Canada), an independent ISO
17025 accredited tobacco testing laboratory, under contract to Philip Morris International. For commercial
cigarettes, the list of constituents mandated for regulatory reporting by Health Canada (“Health Canada list”) was
assessed. For THS2.2, the PMI-58 list of HPHC and analytes (Schaller et al., 2016) was assessed; this list includes
the Health Canada list of constituents. The comparison of emissions of THS2.2 and commercial cigarettes is
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therefore based on the Health Canada list (Health Canada, 2000) — currently the most extensive active regulatory
reporting list for cigarette smoke constituents worldwide.

The generation and collection of THS2.2 aerosol necessitates adequate adaptations to smoking machines: For
aerosol collection, only linear smoking machines could be used in order to accommodate the THS2.2 stick holders.
The puff number on smoking machines was set to 12 puffs which corresponds to the 6 min duration of the heat
stick holder battery while applying a Heath Canada Intense smoking regime, instead of using butt length detection.
The linear smoking machine was equipped with an activation bar which activated the heat sticks holder by pressing
all activation buttons simultaneously at the start of the process. An interval of 30 s was taken between the device
activation and the first puff.

The quantification of constituents in the aerosol also requires specific considerations, since the composition of the
THS2.2 aerosol is distinctly different to the composition of cigarette smoke. With respect to ISO parameters, due
to the high water content of the THS2.2 aerosol, accurate water measurements cannot be obtained with the ISO
standard methods due to its evaporation and condensation (Ghosh and Jeannet, 2014). As such, water is not
considered further. Nicotine-free dry particulate matter (NFDPM), is not considered in the comparisons, because
this quantity (International Organization for Standardization, 2000), was developed specifically in the context of
cigarette smoke analyses and is not meaningful for product categories that do not involve combustion of tobacco
and smoke generation. Indeed, the THS2.2 aerosol has a very high water content which requires special
methodologies deviating from the ISO standard methods for its quantification, and the overall composition of the
aerosol is distinctively different from cigarette smoke (Schaller et al., 2016). It is mainly composed of water and
glycerin, the latter acting as an aerosol former. Thus even if the appropriate analytical methodology for the
quantification of water in the THS2.2 aerosol were applied, the resulting value would largely reflect the glycerin
content of the aerosol, and could not be interpreted in the same manner as NFDPM for cigarettes. Therefore,
NFDPM is not considered further.

For commercial cigarettes, all analyses were performed according to the official Health Canada methods (Health
Canada, 2000), with the exception of the analysis of tobacco-specific nitrosamines, which was performed as of
2010 by a liquid chromatography-tandem mass spectrometry method, according to the Labstat International
internal method TMS-135. Analyses were performed in triplicate, except for mainstream cigarette smoke yields
of ‘tar’, nicotine and carbon monoxide (CO) for which 8 replicates were performed.

For THS2.2 and 3RA4F cigarettes, all analyses performed were based on official Health Canada methods (Health
Canada, 2000), with the exception of two methods: analysis of tobacco-specific nitrosamines, which was
performed by a liquid chromatography-tandem mass spectrometry method according to the Labstat International
internal method TMS-135, and the analysis of polycyclic aromatic hydrocarbons (e.g. benzo[a]pyrene), which was
performed by a gas chromatography-mass spectrometry method according to the Labstat International internal
method TMS-120. The official Health Canada methods were slightly modified to either enhance detection limits
or extend the number of compounds determined by the method. For THS2.2, analyses were performed in triplicate,
on each of three samples, and the aggregated results are reported. For 3R4F, average results across more than a
year of analysis are reported. All modified methods have been validated and are part of Labstat ISO 17025 scope
of accreditation.

2.3. Data treatment

The comparison of chemical composition focuses on the HPHC which are part of the Health Canada list mandated
for regulatory reporting in Canada or subsets of this list. Aerosol constituents of THS2.2 have been assessed against
the yield of each smoke constituent of commercial cigarette products sampled in each specific market for a given
year. Within each market, the first step consisted of calculating an average yield reduction between THS2.2 and
each cigarette product, as the average in the reductions among the individual HPHC levels in the aerosol of THS2.2
compared to their levels in cigarette smoke. In a second step, we calculated the aggregate mean, median value,
and selected additional percentiles (2.5th, 25th, 75th, and 97.5th) of the distribution of the products’ average yield
reduction values. The summary statistics of average yield reduction of THS2.2 aerosol constituents are reported
for completeness on a per article and on a nicotine-adjusted basis, however as previously stated the most relevant
comparison is the one on per article basis.

Additionally, the assessment of the average yield percentage difference among the Health Canada list of HPHC in
THS2.2 was calculated against the weighted (according to the number of products) yearly median yields of smoke
constituents in commercial cigarettes by country, using all data obtained from 2008 to 2016.

2.3.1. Treatment of limit of detection/quantification values

For several HPHC, the reported yields for some or all replicates were below the limit of detection (<LOD) or limit
of quantification (<LOQ) of the laboratory analytical methods. Some HPHC are below LOQ only for THS2.2,
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such as cadmium, lead, hydrogen cyanide, resorcinol (see also Table 2 for a complete list), some HPHC are below
LOQ for both commerecial cigarettes and THS2.2, such as nickel, chromium, selenium, while some HPHC are very
close to LOQ for THS2.2 only (for example the aromatic amines) or in both commercial cigarettes and THS2.2
and may be quantifiable or not (for example mercury). This may be due to the analytical variability, which is
higher when the levels are close to LOQ, or to tobacco lot variability, and may result in large differences in terms
of percentage reduction for such constituents. In addition, especially considering the large time period from 2008
to 2016 throughout which data were obtained, the LOD and LOQ values differ between different years for some
constituents, both for commercial cigarettes as well as for the 3R4F reference cigarette. In all cases in which a
given HPHC yield was reported <LOD or <LOQ for either or both cigarette product, reference cigarette, or
THS2.2, an estimate of the median value across the replicates is reported for the individual HPHC, however the
HPHC was omitted from percentage difference or further quantitative computations. This approach results in a
conservative estimation of the average percentage reduction of HPHC in THS2.2 towards commercial cigarettes.

Table 2
HPHC yields of THS2.2 expressed as a percentage of the HPHC yields of the 3R4F. Comparison of percentage reduction per article according to the Health Canada list, under HCI
smoking regime.

HPHC* 3R4F Reference 3R4F Reference THS2.2 THS2.2 THS2.2% Reduction vs. 3R4F, Stick
Cigarette Cigarette Mean SD Basis
Mean Sp®
Nicotine (mg/article) 1.86 0.175 1.14 00332 -°
Mercury (ng/article) 477 0.669 2.04 0.104 57.1%
Ammonia (ug/article) 29.3 2.88 105 1.63 64.3%
Butyraldehyde (pg/article) 835 5.55 203 0.586 75.6%
Pyridine (ug/article) 29.7 6.01 6.14 0.423 79.3%
Catechol (pg/article) 89.8 7.14 144 0.68 84.0%
Acetaldehyde (ug/article) 1641 258 217 7.85 86.8%
Propionaldehyde (ug/article) 123 7.75 13.6 0.662 89.0%
Formaldehyde (pug/article) 85.2 16.7 7.98 0.504 90.6%
Hydroquinone (ug/article) 89.1 6.65 72 0.391 91.9%
Phenol (pgfarticle) 14 1.86 1.12 0.0849 92.0%
Styrene (pg/article) 154 3.23 1.05 0.145 93.1%
N-nitrosoanabasine (NAB) (ng/article) 30.2 261 1.92 0.182 93.6%
Benzo[a]pyrene (ngj/article) 15 13 0.939 0.0796 93.7%
Acrolein (ug/article) 156 254 9.63 0.703 93.8%
N-nitrosoanatabine (NAT) (ng/article) 270 229 14 1.13 94.8%
Acetone (pg/article) 690 375 355 1.84 94.9%
Methyl-ethyl-ketone (MEK) (pg/article) 185 123 7.59 0.456 95.9%
N-Nitrosonornicotine (NNN) (ng/article) 283 278 10.2 0.486 96.4%
Nitric oxide (NO) (ug/article) 504 29 138 0.967 97.3%
4-(Methyl-nitrosamino)-1-(3-pyridyl)-1-butanone (NNK) (ng/ 264 264 6.75 0.493 97.4%
article)
Nitrogen oxides (NOx) (pg/article) 560 30.6 14.1 0.943 97.5%
Carbon monoxide (CO) (mg/article) 30.2 2.76 0.436 0.0811 98.6%
Toluene (pg/article) 137 16.9 1.82 0.163 98.7%
o-Cresol (pg/article) 4.15 0.494 0.0393 0.00649 99.1%
Benzene (pg/article) 81.1 8.78 0.544 0.0312 99.3%
Acrylonitrile (ug/article) 245 3.52 0.158 0.0122 99.4%
1,3-Butadiene (pg/article) 98.5 9.8 0.342 0.0347 99.7%
4-Aminobiphenyl (ng/article) 2.83 0.434 0.00958 0.0014 99.7%
3-Aminobiphenyl (ng/article) 4.18 0.773 0.0112 0.0031 99.7%
Isoprene (ug/article) 894 76.7 2.15 0.202 99.8%
1-Aminonaphthalene (ng/article) 216 2.28 0.0407 0.0103 99.8%
2-Aminonaphthalene (ngj/article) 16.2 254 0.0277 0.00909 99.8%
Crotonaldehyde (ug/article) 50.5 9.42 <3.29 *d > 935
Lead (ng/article) 32.1 4 <1.62 * > 95
Quinoline (pg/article) 0.431 0.0416 <0.011 * > 974
Hydrogen cyanide (pg/article) 365 312 <437 * > 98.8
m+p-Cresol (ug/article) 121 0.897 <0.0646 * >99.5
Cadmium (ngj/article) 92.9 104 <0.28 * >99.7
Arsenic (ng/article) 7.9¢ * <1.2 * NA'!
Resorcinol (ugj/article) 1.79% * <0.055 * NA
Chromium (ng/article) <LoQ" * ND' * NA
Nickel (ng/article) <LoQ * ND * NA
Selenium (ng/article) 1.95% * 1.57 0.123 NA
Average reduction [Health Canada List 92.27%

Notes: LOQ — Limit of Quantification. The calculations can be reported on yields per unit mass nicotine, by dividing each HPHC yield by the average nicotine concentration. The
data show that THS2.2 reduced HPHC levels on average, by more than 90% considering their concentrations on a per article basis, and by about 87% considering their con-
centrations on nicotine basis relative to the reference cigarette.
LOQ — Limit of Quantification.

2 The reported Health Canada list of constituents does not include pH, tar, and Total Particulate Matter (TPM).

b Standard deviation.

€ THS2.2 is designed to deliver similar levels of nicotine as cigarettes.

4 A“*"in place of the standard deviation indicates that constituent levels for some or all replicates were below the limit of quantification of the analytical method. In these
cases, the median is shown instead of the mean.

¢ 10% of values below the limit of quantification. Median value reported in place of the mean.

f Not applicable — could not be quantified in this study.

£ Few values below the limit of quantification. Median value reported in place of the mean.

" 80% values below the limit of quantification.

! Not detected (below the limit of detection of the method).

1 90% values below the limit of quantification.

k 20% of values below the limit of quantification. Median value reported in place of the mean.
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3. Results

3.1. Comparisons to the 3R4F reference cigarette

The results for the Kentucky reference cigarette 3R4F and THS2.2 for the individual HPHC are provided
in Table 2. Except for nicotine, there is a reduction of more than 90% for most HPHC of the Health Canada list,
covering a broad range of chemical classes, with an average reduction of about 92% on a per article basis.

3.2. Comparisons to commercial products

The comparison of HPHC in the THS2.2 aerosol and the mainstream smoke of commercial cigarettes was
performed on one hand for South Korea with datasets obtained for cigarettes bought in 2008 and in 2015 to assess
the potential stability of average reduction results over time, and on the other hand for a number of countries (list
of countries and number of products provided in Table 1) for cigarettes bought from 2008 to 2016.

3.2.1. Korean market analysis

The comparison of the THS2.2 aerosol HPHC content with commercial Korean cigarette products sampled and
analyzed in 2008 and 2015 is summarized and reported in Table 3. HPHC are grouped in five major HPHC lists,
and the resulting reductions are calculated and reported for each HPHC list in a separate column in Table 3. HPHC
reductions are based either on per article basis comparisons or on nicotine-adjusted yield comparisons. The
estimated reductions are statistically analyzed using the average as well as five percentile values covering the
whole range of the observed reductions.

Table 3
Observed percentage reduction of HPHC in THS2.2 compared with commercial cigarettes in South Korean market sampled and analyzed in 2008 and in 2015. Reported
percentage reductions are based on aerosol/smoke yields measured on both per article (top) and a nicotine-adjusted (bottom) basis.

2008 2015

Per Article basis Per Article basis

Health Canada WHO 39 WHO0-9 FDA 18 IARC Health Canada WHO 39 WHO-9 FDA 18 IARC
97.5th Percentile 92% 92% 94% 94% 97% 92% 92% 94% 95% 97%
75th Percentile 91% 91% 93% 94% 96% 91% 90% 93% 94% 95%
Median 89% 89% 93% 93% 96% 90% 90% 92% 93% 95%
Mean 90% 89% 92% 93% 96% 90% 89% 92% 93% 95%
25th Percentile 89% 88% 92% 92% 95% 88% 88% 91% 92% 94%
2.5th Percentile 88% 87% 90% 91% 94% 88% 87% 90% 91% 93%

Nicotine basis Nicotine basis

Health Canada WHO 39 WHO0-9 FDA 18 IARC Health Canada WHO 39 WHO-9 FDA 18 IARC
97.5th Percentile 92% 92% 95% 95% 97% 89% 89% 93% 93% 96%
75th Percentile 91% 91% 93% 93% 96% 87% 86% 90% 91% 93%
Median 88% 88% 92% 92% 95% 86% 85% 89% 90% 93%
Mean 88% 88% 91% 92% 95% 86% 85% 89% 90% 93%
25th Percentile 88% 87% 90% 92% 95% 85% 84% 88% 90% 92%
2.5th Percentile 83% 82% 86% 88% 92% 81% 80% 85% 87% 88%

Lists of HPHC according to Health Canada (Health Canada, 2000), WHO TobReg nine first priority toxicants (Burns et al., 2008), WHO TobReg non-exhaustive priority list
(World Health Organization, 2015), FDA abbreviated list (FDA, 2012) and IARC group 1 carcinogens.

The reductions observed in the levels of THS2.2 aerosol HPHC compared with the HPHC in the mainstream
smoke of commercial cigarettes bought in 2008 and 2015 are very similar, considering both results obtained on a
per article basis or with nicotine-adjusted results, whatever list of HPHC is taken into account. Using the Health
Canada list of HPHC as an example, the mean reduction observed in Korea, on per article basis is 90 and 89%
against the cigarettes bought in 2015 and in 2008, while the mean reduction observed, on nicotine-adjusted yields
is 88% and 86% for the cigarettes bought in 2008 and 2015, respectively. Those results are well in line with the
average percentage reductions calculated against the weighted median yields obtained by combining the results
for commercial cigarettes in South Korea and bought in 2008, 2010, 2012 and 2014 (average reduction of 90 and
86% on a per article basis or on nicotine-adjusted basis respectively, using the Health Canada list, see Table 4).

Table 4

Observed percentage reduction of HPHC in THS2.2 compared with commercial cigarettes sampled and analyzed between 2008 and 2015, using Health
Canada list of HPHC. Reported percentage reductions are based on aerosol/smoke yields measured on both per article (left) and a nicotine-adjusted (right)
basis and on weighted median smoke constituents’ yields in commercial cigarettes.

Country Average % reduction on per article basis Average % reduction on nicotine basis
South Korea 90 86
Japan 91 87
Russia 91 88
Germany 92 86
Australia 90 83
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The range of reduction expressed by the 2.5th and 97.5th percentiles is between 88% and 92% for the per article
basis results and between 81% and 92% for the nicotine-adjusted results (using the Health Canada list). The range
of reduction between the HPHC in the THS2.2 aerosol and the HPHC in the mainstream smoke of cigarettes is
also illustrated in Fig. 1, Fig. 2.

ARTICLE BASIS REDUCTION - BRAND AGGREGATED: KOREA CIGARETTE MARKET MAP 2008 VS THS2.2
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Fig. 1. Box plots summarizing the distribution property of THS2.2 average HPHC yield reductions on a per article
basis, against the average yields of individual commercial cigarette products sampled in 2008 from South Korean
Market.

ARTICLE BASIS REDUCTION - BRAND AGGREGATED: KOREA CIGARETTE MARKET MAP 2015 VS THS2.2
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Fig. 2. Box plots summarizing the distribution property of THS2.2 average HPHC yield reductions on a per article
basis, against the average yields of individual commercial cigarette products sampled in 2015 from South Korean
Market.

3.2.2. Worldwide markets analysis

The results on the reduction of the levels of THS2.2 aerosol HPHC as compared to HPHC in the mainstream
smoke of commercial cigarettes worldwide are reported in Table 5. Results are based on both aerosol/smoke yields
measured on a per article basis, as well as yields based on nicotine-adjusted yields. The results provided
in Table 4 are calculated from the weighted median yields obtained per country using all data from 2008 to 2016.
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Table 5
Observed percentage reduction of HPHC in THS2.2 compared with commercial cigarettes in major markets worldwide in 2015—2016. Reported percentage distribution
reduction statistics are based on aerosol/smoke yields measured on a per article basis (left) and on nicotine-adjusted smoke yields (right).

Per article basis Nicotine basis
Health Canada WHO 39 WHO-9 FDA 18 IARC Health Canada WHO 39 WHO0-9 FDA 18 IARC
Australia 97.5th Percentile 93% 93% 94% 95% 96% 86% 86% 90% 91% 94%
75th Percentile 91% 91% 93% 93% 95% 85% 84% 88% 88% 92%
Median 91% 90% 92% 93% 94% 82% 81% 84% 86% 87%
Mean 91% 90% 92% 93% 93% 82% 81% 84% 86% 87%
25th Percentile 90% 89% 90% 91% 92% 80% 79% 81% 83% 84%
2.5th Percentile 89% 88% 89% 91% 90% 78% 76% 78% 81% 80%
Japan 97.5th Percentile 93% 93% 95% 95% 97% 89% 89% 93% 93% 96%
75th Percentile 92% 91% 94% 95% 96% 87% 86% 91% 91% 94%
Median 91% 91% 93% 93% 95% 85% 85% 90% 90% 93%
Mean 90% 90% 93% 93% 95% 85% 84% 88% 89% 91%
25th Percentile 89% 89% 92% 92% 94% 84% 83% 88% 89% 91%
2.5th Percentile 86% 86% 89% 90% 90% 76% 75% 74% 80% 78%
Russia 97.5th Percentile 92% 91% 94% 95% 97% 91% 91% 95% 94% 97%
75th Percentile 91% 91% 94% 94% 96% 87% 87% 91% 92% 94%
Median 91% 90% 94% 94% 96% 87% 86% 90% 91% 94%
Mean 91% 90% 93% 94% 96% 87% 87% 91% 91% 94%
25th Percentile 91% 90% 93% 93% 95% 86% 86% 90% 91% 94%
2.5th Percentile 90% 90% 92% 93% 95% 85% 85% 89% 90% 93%
EU 97.5th Percentile 93% 93% 95% 96% 97% 90% 90% 93% 93% 95%
75th Percentile 92% 92% 94% 95% 96% 87% 87% 91% 91% 94%
Median 92% 91% 94% 94% 96% 86% 85% 90% 91% 93%
Mean 92% 91% 94% 94% 96% 86% 86% 89% 90% 93%
25th Percentile 91% 90% 93% 94% 95% 85% 84% 88% 90% 92%
2.5th Percentile 89% 89% 91% 92% 94% 82% 82% 85% 88% 89%

Table 5. Observed percentage reduction of HPHC in THS2.2 compared with commercial cigarettes in major markets
worldwide in 2015-2016. Reported percentage distribution reduction statistics are based on aerosol/smoke yields
measured on a per article basis (left) and on nicotine-adjusted smoke yields (right).

The results provided in Table 5 are statistically assessed using the average yield reduction of THS2.2 aerosol
HPHC across all cigarette products. Five critical percentiles covering the whole range of the observed reductions
are also provided.

The mean reduction observed for the THS2.2 aerosol HPHC towards commercial cigarettes bought in 2015 and
2016, using the Health Canada list is very similar in all countries with values between 90% and 92% on a per
article basis or between 82% and 87% with nicotine adjusted values.

4. Discussion

The assessment program for THS2.2 was recently described (Smith et al., 2016) and followed by a series of
publications providing the results of the non-clinical and parts of the clinical assessment of THS2.2. Investigations
on differences in aerosol composition compared to the smoke composition of cigarettes, and differences in
biological effects in in vitro assays conducted in the non-clinical part of the THS2.2 assessment used the
University of Kentucky 3R4F cigarette as a reference cigarette (Schaller et al., 2016). There are several arguments
in favor for that selection: The availability of the reference cigarette from an independent source; its widespread
use for tobacco research purposes, internally and externally, which provides a solid data base of results for HPHC
analysis and effects in biological assays supported by a homogeneity of the reference cigarettes usually exceeding
that of commercial products. There are however also limitations, inter alia the fact that the 3R4F has been designed
as reference for an American blend type cigarette. Consequently, it remained to be demonstrated that the
commercially available THS2.2 achieves a comparable overall reduction in yields of selected HPHC whether
compared with the 3R4F or commercial cigarettes from various markets.

In this work, in comparison with 3R4F cigarettes mainstream smoke HPHC, the average reduction over all
analyzed HPHC in THS2.2 covering a wide range of chemical classes is found to be 92% on a per article basis
and 87% on a nicotine-adjusted basis. The results are consistent with what was reported previously for THS2.2
and 3R4F (Schaller et al., 2016) and with recently published data related to 3R4F mainstream smoke yields
(Margham et al., 2016, Pazo et al., 2016, Eldridge et al., 2015, Roemer et al., 2012).

In comparison with the HPHC in the mainstream smoke of commercial cigarettes in specific markets, the mean
reduction observed for the THS2.2 aerosol HPHC is very similar in all markets and very close to the reduction for
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3RA4F (e.g., 90%—-92% reduction for the per article basis results using the Health Canada list in individual markets
and 83% and 88% reduction for the nicotine-adjusted results, using the weighted median values for commercial
cigarettes as a comparison). These results confirm that the use of 3R4F reference cigarette as
a comparator provides a value for the average reduction in aerosol/smoke yields which is representative of
commercial cigarettes available in various markets in studies with potentially modified risk tobacco products, such
as THS2.2.

The generally lower reduction observed for the nicotine-adjusted results against the results obtained on a per article
basis is mainly due to the average higher machine smoking yields of nicotine from cigarettes. The range of
reduction observed varies between around 75% and 97% for individual products for nicotine-adjusted results and
between 86% and 97% on a per article basis. The observed range among different commercial cigarettes in a given
country is due to differences in terms of cigarette designs, which can impact the mainstream smoke yields of
commercial cigarettes. Typically, the influence of the cigarette diameter (Siu et al., 2013, McAdam et al., 2016),
the blend types (Piadé et al., 2013) or the filter types (Hearn et al., 2010, Piadé et al., 2015, Shin et al., 2009) have
been pointed out.

If we take the same comparative approach for the HPHC yields between different commercial cigarette products,
we obtain for example a mean decrease in terms of HPHC of 12% on a per article basis (or 10% on nicotine-
adjusted results) between the cigarettes from Australia (a typical Virginia blended market) and the cigarettes from
selected EU countries (American blended cigarette markets) in this study, using the 2015-2016 median values of
each HPHC in both markets. This difference is driven mainly by the TSNA, ammonia and aromatic amines levels
which are lower in Virginia blends than in American blends (Piadé et al., 2013). Considering further differences
in biological activity of smoke from cigarettes with different tobacco blends (Belushkin et al., 2014), it is well
known, for example, that Total Particulate Matter (TPM) from Virginia tobacco is consistently less mutagenic than
Burley tobacco in the Ames bacterial mutagenicity assay (Roemer et al., 2004). On the contrary, in the mammalian
cell based Mouse Lymphoma genotoxicity assay, TPM from Virginia tobacco cigarettes is more mutagenic than
that from experimental all Burley tobacco cigarettes (Schramke et al., 2006). Those differences do not, however,
appear to reflect any difference in terms of cancer and COPD occurrence in markets consisting essentially of
Virginia blended cigarettes (such as Australia or UK) or essentially American blended cigarettes (such as
Germany) as shown in a review of epidemiological data (Lee et al., 2009). This is also true for the charcoal
containing filter cigarettes which have lower amounts of mostly volatile and semi-volatile compounds but not
particulate phase compounds in cigarette mainstream smoke, when compared with cellulose acetate containing
filter cigarettes (Shin et al., 2009, Hearn et al., 2010). In a clinical study with carbon-filtered cigarettes with a high
loading of charcoal and test cigarettes with regular acetate tow filters, there were no significant difference in the
measures of biological effect which were performed (Sarkar et al., 2008), even though there was a significant
decrease of the HPHC present in the gas phase. A review of published data, including non-clinical, clinical and
epidemiological studies, concluded that current charcoal filter techniques alone may not be sufficient to reduce
smoking-related disease (Coggins and Gaworski, 2008).

In addition, it was recently reported that there was no consistent change of biomarkers of effect in smokers of
cigarettes which were specifically designed for reduced toxicant emissions and delivered around 50% less on
average for a wide range of HPHC than reference cigarettes (Dittrich et al., 2014, Proctor et al., 2014).

In the case of THS2.2, due to absence of combustion, a significant decrease in formation of about 90% is observed
on average across a broad range of chemical compounds when compared against 3R4F reference cigarettes and
commercial cigarettes available in a number of countries. The reduced formation for this technology is also
consistent with results on toxicity reductions. In comparison with 3R4F a significant reduction of the cytotoxicity
determined by the neutral red uptake assay and the mutagenic potency in the mouse lymphoma assay has been
observed, while THS2.2 aerosol was not mutagenic in the Ames assay (Schaller et al., 2016). Furthermore, a
significant reduced exposure to HPHC (close to the levels observed for smoking abstinent subjects) has been
observed for subjects switching to this product in comparison with continuing to smoke commercially available
cigarettes in clinical trials (Haziza et al., 2016a, Haziza et al., 2016b, Ludicke et al., 2017a).

In summary, our results confirm that the average reduction in aerosol yields shown for the THS2.2 in comparison
to the 3R4F reference cigarette are equally valid when considering commercially available cigarette products from
diverse markets worldwide. This leads to the twofold conclusion, firstly that about 90% average HPHC emission
reductions of the THS2.2 in comparison to the 3R4F are sufficiently representative of commercial market means
and secondly, that the 3R4F is a reasonable comparator for the assessment of aerosols of potentially modified risk
tobacco products such as the THS2.2 in the non-clinical phase of evaluation.
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T. ZARKUA, G. KURTSIKIDZE, I. KEKELIDZE, I. TSURTSUMIA, L. LOMIDZE
MARKETING ANALYSIS OF PARKINSON’S MEDICAL TREATMENTS
TSMU, Department of Social and Clinical Pharmacy

SUMMARY
As of today more than 10 million people in the world suffer from Parkinson’s disease. There
is still no specific treatment for this condition and various medications can only stop the symptoms
caused by the illness. People affected by Parkinson’s have to spend lots of money annually to
purchase the necessary medications. It is to be mentioned, that after adding Parkinson’s disease
management medications to the list of the state chronic illness treatment programme, the medicine
got more available in Georgia.
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Considering the above mentioned, the marketing analysis of the medications used for
managing Parkinson’s disease and the comparative analysis of medications allowed in the Georgian
pharmaceutical market, as well as the availability evaluation, are utterly relevant.

The purpose of this research is a marketing analysis of Parkinson’s disease treatment
medications. Levomed, Levocom and Antiparkin are known to be the most effective and affordable
treatments of Parkinson’s disease. This Research revealed that sales and import of drug Nacom has
decreased.
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T. 3BAPKYA, I' KYPI[UKHN/]3E, 4. KEKEJIH/]3E, H. I]YPL[YMHA, JI. TIOMH/I3E
MAPKETWUHI'OBBIN AHAJIN3 JIEKAPCTB OT BOJIE3HU ITAPKMHCOHA
Kadenpa conuansHoit 1 k1uHUYecKoi papmanuu TTMY

Pesiome

B nacrosmee Bpems 60s1ee 10 MUITHOHOB YeIOBEK B MUpPe CTPaAaioT 6oe3HbI0 [lapkuHCoHa,
IJIs JIe4eHUs KOTOPOH HCIIOIB3YeTCsS MAapKeTHHTOBBIM aHATU3 JIEKAPCTB, CPABHUTE/IBHBIN aHAIU3
JIEKapCTB, JOIYILIeHHBIX Ha (hapMaleBTUYeCKUN PBIHOK ['py3nu, 1 olleHKa UX ZOCTYITHOCTH.

Llexs mccremoBaHUA - MAapKeTUHTOBBIM aHAIW3 MeTONOB yedeHus Gose3Hu IlapkuHcoHa.
Hawn6onee sxoHoMuuHBIMYU ITpemnapataMu oT 6ose3nu [lapkuncona apasiorcs: JleBomen, JleBokom u
AHTUTIAPKUH.

HabGniomaercs TeHOeHIUA K CHIDKEHHIO OOBEMOB IIPOJA)XK M HMIIOPTa JIEKapCTBEHHBIX
CpeICTB.
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N.TSAGAREISHVILI, A. BAKURIDZE, N.KURDIANI, NAKHALADZE, G.MIKAIA
LIP BALM RECEPTORS AND TECHNOLOGY DEVELOPMENT
TSMU, Department of Pharmaceutical Technology, Georgia

Summary

Lips are constantly experiencing adverse environmental factors such as: bacteria, viruses, infectious
diseases, hygienic disorders, vitamins imbalance, toothpastes in high content of fluorine, etc. All this is clearly
reflected on the visual side of the lip, and the naked eye easily seems defects. Despite the diversity of lip care
products on the pharmaceutical and cosmetic market, this problem can not be radically solved and is a topical
problem. Therefore, attention and scientific interest in practical cosmetology is aimed at creating new lip
cosmetics that provides lip treatment, prevention and protection.Taking into consideration all of the above
factors, our goal was to receive a lip balm that would help us to fight and prevent the environmental harm.
Finally composed composition of lip balm and has been developed the technological scheme. was studied
organoleptic, reological and physico-chemical properties of the prepared product: spread ability,
homogeneous, hydrogen indicator -6, acid number -7,1, carbonyl number- 6,7, drops dropping tc °-71,1 ° C,
total number of dye substances and fillers -14,6%.
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H. IJAT'APFEHUIIIBHIIH, A. BAKYPH/I3E, H KYP/IHAHH, H AXAJIAZ[3E, I. MUKAA
PA3PABOTKA PEIEIITYPBI 1 TEXHOJIOTYU ITPOU3BOJACTBA BAJIB3AMA JIJIATYD
TOumrcckuil rocyfapCcTBeHHBIN MEIUITMHCKUN YHUBEPCUTET,

JleTlapTaMeHT papMalieBTHYeCKOH TeXHOJIOTHUH

Pesiome

['y6BI TOCTOSHHO UCIIBITHIBAIOT HEOIATONIPUATHBIE (JaKTOPBI OKPY>KAIOLIeH Cpeibl, TaKue KaK:
OakTepuu, BUPYCH, HH(EKIHOHHbIEe 3a00/IeBaHUA, TUTHEHUYECKUe HapyIIeHHd, AucOasaHC
BUTAaMHHOB, 3yOHBIe ITaCTBI C BBICOKUM cofep:xaHueM ¢ropa u T.n. Hecmorps Ha pasHooOpasue
CPeICTB IO yXOny 3a rybaMu Ha (papMaleBTUYeCKOM M KOCMETHYEeCKOM PphIHKe, dTa IIpobseMa
acTaérca aKTyalbHOH. IIprHMMas BO BHHMMaHHe BCe BBINIENIEPeYMCIeHHbIe (aKTOPHI, HAllla IeNb
COCTOSI7Ia B TOM, YTOOBI IONYyYUTH Oanb3aM [AjA TyO, KOTOPBIA IIPeOTBPATUT BpeZ, OKPYKalouei
cpensl. Beibpan coctaB ry6HOro Oanb3ama. PaspaboTaHa TexXHOJIOrMdYecKasd CxeMa IIPOM3BOCTBA
Ganmp3ama g ry6. Beumm Takke IpoBeZeHBI OPraHOJIENTHYECKUE, PEeOoJOrHYecKue U (PU3UKO-
XUMHYeCKUe UCC/IeJOBAaHUS TOTOBOTO IIPOAYKTA: CMa3bIBaHUE JIeTKOe, POBHOe, ogHOpoHoe, pH - 6,
KHCJIOTHOe YHCIo -7,1, kKapOoHUIBHOE YnCio-6,7, TeMneparypa Kamrenagenus tc °-71,1 ° C, oOmee
KOJIMYEeCTBO KPaCAIINX BelleCTB U HamoxHuTene -14,6%.
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36OMdgds 9GPGO0 MBgds. gmzqgwo3g  HBgdmm  BIM®MZWOoo  Bogd@GHmMob
39035¢0lfobgdom, B3960 Fobsbo ogm GHMBoL BoHBToL BoMgds, MMIgoE 5306
5309l 2oMqdml  Dosbl. dgocBs GOl Bdoebsdols Fgdsagbermds.  89dw9dsgz9dme0s
GMPLOELOL  FoMBmgdol  BHgdbmwmyon®o  bdqgds. sb93g  Bodods  dBs  3GMM©IEHOL
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-14,6%.
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R. BOLKVADZE, K. KASHIBADZE, A. TSALUGHELASHVILI, Z. CHOMAKHASHVILI,
O. TSETSKHLADZE, G. ZHGHENTI, N. ZOSIDZE, D. JINCHARADZE
ANATOMICAL FEATURES OF THE EXTRAHEPATIC PART OF THE BILIARY TRACT
(LITERATURE REVIEW)

Batumi State University

SUMMARY

The article discusses the anatomy and topographic anatomy of the extrahepatic part of the
hepatic bile ducts. Successful performance of liver transplantation is possible only with the
knowledge of the topographic-anatomical features of the structure of the organ, its arterial, venous
and biliary excretory systems. Also, the correct treatment of postoperative complications depends a
lot on the deep and thorough knowledge of the named issue therefore, in the essence of the issue we
will review only the anatomical features of the extrahepatic part of the biliary excretory system.
Which will probably help us to plan the work properly and perform at a high level.
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5%-80, ©300@0lL Lsghom sOEHIO00Ls @5 bomzwol Lsghmm BmbOol gHPOOHMWO
530309900 3560563900 25dm3zobos 99dmbggzs05 9%-0o s dmEwml dgdmbgggzoms 1%-do
50300  3Jmbs ©®30dwol Lsdogg dowwmgzsbo (o®mBmbsddbol (39Mol 39b60L, ©30dwol
50 39MH0o0ob, 030dol LygM M BoEObOOL) JONEOMN 5EHO30O IYMRBIL.

Bogwols 89d@o, Abbeol gmOIol e MmOYsbms 5J3b dodo, Lbgmeo ©s ygaro. dobo
Loa®Mdg IbEMgdom 7-8 13-05, OsIgE®MO dJoMoL sMgdo 2-3 Ld-0s, 3$9350Mds 30 20 Ier-b
mOoU [13, 14, 15, 16, 17].

Bogwols dd@ol Loobs®o Fgdmbgzgzsms o bsffoerdo dsbgowo 3mmboo gMHMz0L
03090l LsgHmm  BoEobs®L, BoaEsd sOLYDMBL b3y 35M056GHJd0E, MMIGILs3 OO
3w0bozmeo 8600369wmds 59al, 39Mdm: bsmzwol ddGHoL  ggarls s 03000l LagHmm
L5EO6OL FOOL sOLGdMOL M589b0dg (300 LoobsMo, MMIWGdOE 39380ML 53Ys6rgd9b 53
M6 565@G™I0ME Fo3mbsgddbl dm®ol, bomzwol 3d@ol  Lyobs®o fobosb gowsmzwols
03090l BogMmMm LOEObIOL s FoMEbboIb Tobgowo 3mmbom gHmM30L 53 M39651369eEL,
Bs03w0ol 3930l LoEobs®0o 360sb 4993wl WZ30dEOL LogMH M LoEObIML s BB
dsbz30e0 39Pbom gMM3Z0L 53 M35658369wL s 5.6. [13, 17].

©o© fows bbgmeols bbgs Boffowgdmsb dgstgdom, Homdmoygbowos bgsalibgs
d9Lodwm FMOBMEMYPOMO0 3MbBOYMMS30900L RO LMool Lsboom s Fsmo sOFIMS
0900mo96L Fbmem© 060035@™OL [18]. B3gmemgdcmog sl 7-8 LI-U bLogMdg s 4-5 LO-U
Losbg 593L. bswzol dmdEo B399 gdM03 3YdMYIMOL 0MO0dO MgMIOL AoLH3M0g 3O sbom-
39005 JoM3bbosb Fotrx3603. 3mBoEos o infundibulus @y 393EOL Loobs®o
3500690l bspzol 39dEol dgdsmgmdol dJobggzoo [13].
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Bogols 259magmazo LolGgds B3 gd®03 0fjygds Bomzwrols sGBYdT0, HMIEGOOE O30
dbemog  Hommoagbgb  39353M30GHJOOL  LogmbBodBHm  Bgsdomby  sMLgdME  d3ocy
Bo®®3539090L, OMIWIO0E IBRIOMW0S  F530MIMBMIGdI0D ©S OMIw9gdog ows30wsb
3980b3wol 890099 Jdb0sb Bomzeols Lsgsegdl (39M0baol sGMHYBO), HMIWGIOE IFBIOWOS
3909160 93009om. 39MH0byol sObgO0 gMHMEIO0E G5 9MHMTbgmL Jd605b forszmsdmemols
LoEObMYIL, OMIGEMIRBs3 0d369gds, TF9IMYP0 OO HBMIoL M30dedoaboms, bmerm
39000amddo formzsb Loob®mgdl. B39MEgd®m0g sO®LYdMBL ™Mo Howmgsbo Lswobs®o -
9o6mx39b5 5 BoG3bgbs, BogMsd Bozeol aHgd0L 49x356EHWwo J9bgdobsl a3sd3L Lsdo 6 9o
LOEOBMOL sMLYOMBS[13].

©30dol oemgsbo Loob®Mgdol F99mmgdol dggas 04dbgds ©30dwol LogMHomm
L5060, beagm oo 393E0L LyEOBMOL BoMMZ0L FxEIROP Y9Er0dYOS Bowgzwols LogH o™
LoObsMo - Jmegomdo [13, 15, 19, 20]. gl 356536900 8EYdIYMOL 306y dsgdmbols
RMOEGOL FMMOL OGO 356M0L 3960l ob s 30Ol sOEHgMOO0L dotx3bog (0.
0M0dg, . 303503300, g. Yoxgosbo, ©. 306Mds0s 2004., B. Bmdsbsdzowo 2014). bmédsdo
998GH®53935GHM0 bs03ol BLoob®mgdOL Logsbg dgMygmdL 2-sb 10 38-0g. bomgzwols Lygmom
LoObsMdo  QodMYMmxgb ol mmb bBoffols - 13O MMEIBMOL. GgEMHMPOIMNEIEMOL,
396360953M@b s 0bFH®FMMIMGL. bsx3zol Loghomm byobGmol GgMHdobscMo bsfowo
005360905 533290 - B5GHYMHOL 533, MHMIgedos 80% dgdmbzg390d0 0blibgds 35630MgoL0l
0053500 459mIB9b0 Boobsto - 30MLMbaoL, bmem 20%-0o 30 306LBAOL Lsobs®o
599300090 0bLBYdS MMMIgEamxs bsfersgdo. Jmergmdol GHgMdobswrmemo Bofiogols
LOdME MM 8bs339000 FoMIGIMEMEHYIME0s LORMANZO S 0MHY3W030 3MBMMZsBO dMF3Mgdom,
6H™Iwgdoi Mol LBxobddgdl Jdbosh, gl M3965L36geo o GML MsdsdmMdl  Bowgwols
3990gmn3530 s LEBsM3Wg LOLEGISL FoFMYMRL MMOTYGHYMXS Bofersgzol Joamogloboysb [13,
14, 19, 20].
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PE3IOME

B crarpe paccmarpuBaeTcs aHaTOMUA U ToIorpaduyeckas aHATOMUSA BHeIleYeHOYHOH YacTHu
TIeYeHOYHBIX >KEeJYHBIX IIPOTOKOB. YCIIeNTHOE BHINIOJTHEeHWEe TPAaHCIUIAHTAIMU IIeYeHH BO3MOXXHO
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BHEIIeYeHOYHOM 4YacTU >XKeJT4eBBIBOAAIeH crcreMbl. YTO, BEpOATHO, IIOMOXKeT HaM IIPaBUJIBHO
CIUIAHUPOBATh pabOTy U BBHIIIOJIHUTH €€ Ha BBICOKOM YPOBHE.
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Introduction: The main task of cosmetology is to develop the cosmetics with target delivery,
namely to penetrate the dermal barriers and supply the biologically active compounds deeply in tissues
[1]. The solution of the problem became possible after introduction of the nanotechnologies in
cosmetology; and based on this new technology the development of professional cellular cosmetics is
now available [2,3].

The aim of the work: The aim of the submitted work was to develop the antiaging liposomal
gel, with target distribution ability.

To reach the envisaged aim was needed to solve the following tasks: reception of the basics from
natural gel producer compounds (for example seeds of linen); the inclusion of the quercetin, as an
antioxidant agent, in liposomal mixture; and development of the liposomal gel technology.

During the experiment was used the following methods: the microscopic analysis of developed
liposomal gel; the quantitative determination of quercetin by UV-spectrometry; the liberation level
detection of quercetin from the gel with diffusion method; rheological characteristics analysis of the
product with viscosimeter.

To develop the natural gel, we used the water extract of Flax (Linum usitatissimum) seeds in
following ratio 1:5 (v/v).

In experiment were used the classic method of liposomal systems reception, the main meaning of
which is following: should be prepared the phospholipidic solution of some concertation with use of
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organic solvent with simultaneous addition of active substance. After evaporation of organic phase, the
introduction dry residue into gel composition is followed.

At the first stage were selected the organic phase to prepare the phospholipidic solution. For that
purpose, were used Ethyl alcohol of 70%, Ethyl alcohol of 95% and Chloroform. The study results are
given in Table 1.

Table 1 Solubility of Lecithin in Organic Phase

Solvent (10 mL)
Lecithin (g) Ethyl Alcohol 70% Ethyl Alcohol 95% | Chloroform
Practically insoluble
0.2 Hardly soluble
Well soluble

In combination with lecithin were added quercetin, as an active substance. After evaporation of
organic phase, the dry residue was introduced in already prepared by us Flax gel. This method gives us
opportunity to receive multilayer liposomes, where the hydrophobic compounds do the mixture at the
initial stage, and inclusion of hydrophilic agents are done from water layer.

The next stage was disintegration of multilayer liposomes by ultrasonic mixer (Ultra Turax T —
25 digital, 2000 rpm) and receive the liposomal mixture (Pic. 1)

Pic 1 Electromicroscopic Picture of Gel

Table 2. Liposomal Gel Content (g)

Flax seed |Lecithin| Chloroform | Quercetin Vitamin Sodium Benzoate
gel A E
75 1.5 17,5 0.1 2.45 2.45 1

As a result of conducted study was selected the optimal composition and technology; was
developed the method of quantitative analysis of quercetin in gel; and microscopic picture of the gel
shown the homological liposomal structure of the product. Developed manufacturing process of
liposomal gel: Reception of flax seed gel; Reception of lipid suspension; Introduction of lipid suspension
in gel; Addition of vitamins and preservatives; Emulsifying the gel; Standardization.

The quality control of the developed gel was done by some tests: were determined the pH of
developed liposomal gel by pH-meter and it was 5.6.

Also, was tested the quercetin release rate by disk-diffusion agar method. The dimeters of coloured zones
of released active ingredient is given in Table 3.
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Table 3. The dimeters of released active ingredient’s coloured zones tested by disk-diffusion agar
method

Product Dimeter of coloured zones (mm)
1 hrs 2 hrs 3 hrs
Flax seed’s liposomal gel 10 10 11

The mean error was calculated by following formula:

m = +cak

where: m — mean error; € - sum; a - deviation dimeter; k — index (the value depends on number of done
analysis- n =3 k=0.29004) The data can be found in Table 4.

Table 4. Determination of active ingredient release rate by disk-diffusion agar method

Product Dimeter deviation index (a) dmean(mm) Mean error(m)
Flax seed’s liposomal gel 1.3 10.3£0.38 0.38

Gel viscosity was tested by viscosimeter SNB 2

Viscosity

Rotation speed

Final test was quantitative determination of quercetin in gel by UV spectrometry on 415 nm of
wavelength.
The determination of sum of flavonoid aglycones in % calculated by quercetin amount by
following formula:
D x50 x50 x 25 x 100

~ M x 20 x 10 x 485 x 100

Where:
» D - optical density of sample solution and is mean value 0.9862
» 485 - specific absorption rate at 415 nm.
» M -sample weight
Based on calculations done by above mentioned formula the sum of flavonoid aglycones
calculated on quercetin is 0.152%.
Conclusion
Were developed the composition of liposomal gel, its technology and studied the quality control
indexes such as: pH =5.6 (N 5.2-5.7), active ingredient release rate by disk-diffusion agar method,
rheological characteristics — viscosity and in the product was determined the flavonoid sum, which is
0.152%. By help of electronic microscope was taken the picture to study the developed liposomal gel
structure.
References:
1.Bettina E.B.Jensen, Leticia Hosta-Rigau,Phillipp R.Spycher,Erik Reimhult,Brigitte Stadler, Alexander
N.Zelini. // Lipogels: surface-adherent composite hydrogels assembled from poly(vinyl alcohol) and
liposomes.2013.
2.David Kiefer, MD. //Skin Care Vitamins and Antioxidants. 2012.
3.Food and Drug Administration. // Liposome Drug Products-Guidance for Industry. Pharm. Qual. 2015.
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H T IJATAPEUIIBHJIN', H. I" KYP/JHAHHI, I A. MHKAXA,
A. A. MAHCYPAJI3E!, H. 5. HMHAJ[SE?
PA3PABOTKA KOCMETUYECKOI'O JIMIIOCOMAJIBHOTI'O I'EJIA
'TéuauccKuii TOCyJapCTBEHHbIN MeIUIIMHCKUI YHUBEPCUTET, JellapTaMeHT (apMalieBTUIeCKOH
TeXHOJIOTHUU
2 TOéumnccKkuil ToCy[apCTBEHHBIN MeAUIIMHCKUN YHUBEPCUTET, JellapTaMeHT (papMalleBTUIeCKOH 1
TOKCHKOJOTHIECKOU XUMUU

Pestome
OzHoit U3 aKTyaJIBHBIX IIPO0JIEM KOCMETOJIOTHH SABJIIeTCS IIPeojoIeHre KOXHOTo 6apsepa
U ZOCTaBKa OMOJIOTMYeCKU aKTUBHBIX BEIeCTB B ITyOOKUe CJIOM TKaHU. JTa IMpobieMa OblIa penreHa
IIOCJIe TOrO, KaK CTaJ0 BO3MOXKHBIM MCIIOJIB30BaHME HAHOTEXHOJIOTMM B KOCMETOJOTHU. VIMeHHO
WCIIONIb30BaHUE STUX HOBBIX TEXHOJOTUH 3aJI0XKWJIA OCHOBY [ Pa3BUTHUA NPO(ecCHOHAIBHOMN
KJIETOYHOM KOCMETHUKH.

[TpenmoxkeHa pelenTypa KOCMETHYECKOTO T'eJis, HA OCHOBE BEICOKOMOJIEKYJIIPHBIX BEIeCTB
CeMeHU JIbHS COJePKallluX JUIIOCOMBI JIEIIUTUHA C KBEPIeTUHOM. Pa3Meps! 1umocoM KBepieTuHa
OTIpeJieINIU C ITOMOIIBIO DJIEKTPOHHON MUKpockonuu. [1o omenkam, nx pasmepst cocrasisgior ot 90
mo 150 mm. Ompenenen cocraB reis, cOZep)Kalllero JIMIIOCOMBI KBeplieTMHA M IIpeJjIo’KeHa
TEXHOJIOTUA ero mnpurotoBieHus; OnpezeneHO KOJTUYECTBEHHOE COJEp)KaHMe KBepIeTHHA U
M3y4eHBl OCHOBHBIE TEXHOJIOTMYECKHEe XapaKTePUCTHKU Tejsd. YCTAaHOBJIEHO, YTO OH HuMeeT
YZAOBIETBOPUTEIbHbIE CTPYKTyPHO-MeXaHNYeCKHe CBOMCTBA, C BBICOKOM CTEIIEHbBIO BBICBOOOXKAeHUA
IeHCTBYIOIETO BEleCTBa.

N.TSAGAREISHVILI', NKURDIANI', G.MIKAIA', A MAISURADZE', N.IMNADZE?
DEVELOPMENT OF COSMETIC LIPOSOMAL GEL
!"Thbilisi State Medical University, Department of Pharmaceutical Technology
?Tbilisi State Medical University, Department of Pharmaceutical and Toxicological Chemistry

SUMMARY

One of the urgent problems of cosmetology is overcoming the skin barrier and the delivery of
biologically active substances into the deep layers of the tissue. This problem was solved after the use of
nanotechnology in cosmetology became possible. It was the use of these new technologies that laid the
foundation for the development of professional cellular cosmetics.

A formulation of a cosmetic gel based on high molecular weight substances of flax seed containing
liposomes of lecithin with quercetin has been proposed. The sizes of quercetin liposomes were determined
using electron microscopy. Their sizes are estimated to range from 90 to 150 nm. The composition of the gel
containing quercetin liposomes has been determined and the technology for its preparation has been
proposed; The quantitative content of quercetin was determined and the main technological characteristics
of the gel were studied. It was found that it has satisfactory structural and mechanical properties, with a high

Oo

release of the active substance.
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K CBEAEHUWIO ABTOPOB

1. OpurunanbHyIO craTbio, HabpaHHyIO mpudrom Sylfaen, 12 mynxToB, uepe3 1,5 mHTepBasa co
CTaHJAPTHHIMU NoIaIMuU B popmare Microsoft Word.

2. O6weM craTeil - He MeHee 4 CTpaHUI], BKIIOYas pe3loMe Ha aHIJIMHACKOM fA3bIKe U Oubianorpaduio,
TaOIUIEI U TPapUKU.

O6BeM 0630pHBIX U 001LIETEOPEeTUIECKUX CTAaTel COrJIACOBBIBAETCS C PeIKOJIIETHEeH.

3. Ha mepBoii cTpaHuie ykasslBalOTCA: 1) MHHIMANB U (aMIINA aBTopa (aBTOpPOB): 2) Ha3BaHUeE
CTaThy; 3) HaUMeHOBaHHe Kadeznpsl, 1a00OPaTOPUU WIN yYpeXAeHU, TIe BBIIOIHSAIACH pabora,
TOpOZ, CTpaHa.

4. K craTpe JODKHO OBITH IIPUJIOXKEHO pe3ioMe 00BeMoM He Gosee 0,5 cTpaHMIIBI Ha aHTIUHCKOM,
TPY3MHCKOM M PyCCKOM S3bIKaX.

5. bubnuorpaduyueckue CCBIIKH B TEKCTe CTaThU JOJDKHBL AABAaThCA IIOJ HOMepPaMH B KBaJPaTHBIX
CKOOKax B COOTBETCTBHH CO CIHCKOM UCIIOJNb30BAaHHOH JIUTEPAaTypsl, B KOTOPOM aBTOPEI
IepevrcaeHbl B ajI(aBUTHOM IOpSAAKe. YKa3bIBAeTCSA aBTOP, Ha3BaHME PAabOTBI. MECTO H3IAHUA,
W3[aTeJIBCTBO, TOJ, U3JAHUSA, TOM, HOMeP BBIIIYCKa, CTPAHUIBL (OT - 70).

6. B KOHIle cTaThM YKa3bIBAeTCs ydyeHas CTEIeHb U 3BAHNe IIePBOrO aBTOPa, €ro afipec ¥ HoMep TesredoHa.

7. Pemakiys ocTasiisier 3a OGOII IPaBO COKPALIATh U MCIPABJIATH [IPHC/IAHHBIE CTATY C YI€TOM 3aMeYaHUi
pelleH3eHTa.

8. Pyxonucu, opopMIIeHHBIe He IO yKa3aHHBIM IIPAaBHJIAM, BO3BPALIAIOTCS aBTOpaM 0e3 PacCMOTPEHUS.
OTtTucku ABTOpPaM He BBICBLIAIOTCA.

Oo

104



