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KHWPHUI (JJokTOpJIMK TUCCEPTALUSICH AHHOTALUSCH)

JAuccepranuss MaB3yCHHHHI 10/13ap0JMru Ba 3apypatu. Xo3upaa IyHE
THOOMET amanuéruna kywianwiaérran 30 ¢dousnaH OpTUK JOPU BOCHUTAIApU
Tabuuii OWpHUKMaIap acocuja spaTwiraH Ba yjlap opacuaa MoJU(EHO
OWpUKManapu CaJMOKIM ypuH osramaiau. [lomudenonnap opranuszmaa
XOJIECTEPUH MHUKJOPUHU KaMaWTUPraHv, IOpak KOH-TOMHDP CHUCTEMacHUHU
MyCTaxKamyiaranu, UMMYHUTETHH Ky4alTUpTraHu, aHTHOAKTEepHall, aHTUTUITOKCHK,
AHTUOKCUIAHT XOccajapra, IIyHUHTACK, BUpYycClapra, sUUIMFJIaHUIITa Ba XaB(hiau
Yycmanapra Kapiu GaoJuTiKKa dra OYiaranu, opraHu3mra OCOH CUHTHINU Ba CaIOni
TabCUPJIAPU Kyda KaM OynraHnauru OOuC, KAaTop KacaUIMKJIApHU J1aBOJaIllia
AIUIATIINO KEINHMOKIA.

byTyH wHCOHMAT onamura XaBd COJIYBYM OJAMHHHT HMMYHHTET
taukucaurn Bupycu (OWB) Ba rpunn undexnusuiapuHuHr ayHE OYitnad KeHr
TapKaJUIIM HATWKAcHAa ep IO3WIard Kyriad axOoJIMHUHT Oy KacayuTuK OwiiaH
Ofpulll AXTUMOJUIMTH OpTHO Oopmokna. OB kentupud uyumkapaauran OUTC
KacaJUIUTu OyryHTH KyHJa Oapya MamJjlakarjiap y4dyH Iiiodal Myammora aiiaH/iu.
Cyurru Wuanapjia TaHHUH HOMH OWiaH MabjiyM OYyiraH mnoJu(eHOJIapHUHT
BUpyclapra, >kyminanad, OWBra nucOatan camapany KapIIMJIWK KYpCaTHII
daomnmurura osraaurd Ba Oy OuUpUKManap BHUPYCIAPHUHT PEIUIMKAIUSACUTA
KApUIWIMK KYpcaTuO, opraHu3sMiga HWHTEpGEpOH HMHAYKIMUIAl XYyCYCHUSTHUTra
srayiurd aHukianau. CKpUHUHI HaTwxkaiapura kypa, Mapkasuit Ocuéna ycyBuu
Annacardeaceae, Geraniaceae, Malvaceae, Punicaceae Ba Euphorbiaceae
oWJlacura KUPyBYH YCUMIIMKIIApaH aXpaTuO OJIMHTaH MonQeHoIap BUpyciaapra
Kapmuy  oKopu  (GaoJUIMKHU  HAaMO€H  KuiaubO, ynapHuHr 10  MKr/mi
KoHIleHTparusigarn  kommosunusicu OWB-1  pemmukamusicuaun 80  dowmsraua
nacauTupau. 3aMOHaBUW THOOWETHA BUPYCIM KaCaUIMKJIAPHU JABOJIAIIIA
KYJUTaHWJIAETraH akcapwsIT JOPU BOCUTAIapU CHHTETUK TabmaTra sra 0ymuo, ynap
alipyM HOXYs TabCUPJIAPHU HAMOEH Kuiaau. by aca Tabuuii Oupukmanap acocuaa
BUpyCJIapra Kaplld JOpU BOCUTajapu sApaTUll JIOBUMIIMTMHU Xamjaa yuoy
MyaMMOHH XaJI TUII Y4yH MOJUGEHOUIAPHUHT STHTM UCTUKOOJUIM MaHOalapuHu
u3nabd  TomuIl, OWPUKMANIAPHUHT  KUMEBUUA  TY3WIHMIIM Ba  OHOJIOTHK
(baoUMKIapUHU YpraHuill Macajiacu A0Ja3ap0 dKaHIUTUHU KypcaTaau.

V36ekucron PecnyGmukacunuar 2013 fmn 23 cenrsbpmaru  39-con
«OIaMHUHT UMMYHUTET TAHKUCIWTH BUPYCHU KENTUPHUO YHKApaJWraH KacaJuIhK
(OB wuHpexnusacu) TapKadulkra Kapiid Kypamwuil TyFpucugantu KoHyHu
xamaa Basupmap Maxkamacuauar 2014 #iun 10 centsOpaarm 255-coH Kapopu
6unan Tacauknanran «2014-2016 inmtapaa Vibekucron Pecny6imkacuma OVIB
WHOEKIUSACH TapKaUIIUTra Kapim Kypamuin coxacumaru Jlasmar Jlactypu»ia
OenrunaHran BasuQalapHH MyailsH J[Japaxaaa amaira OUIMpPHUINTra MasKyp
JccepTalus TAAKUKOTH XU3MAT KUJIaIu.

TaaKMKOTHUHT pecny0uKa (paH Ba TEXHOJOTUSJIAPU PUBOKJIAHUIIU
YCTYBOp HyHAIMUUIapura 0ofJMKJIuru. Maskyp nuccepranusi pecnyOnuka ¢ax
Ba TEXHOJOTHIAPU PUBOXIIAHUIIIMHUHT KyWHIard yCTyBOp HYHaIUIIUIapUra mMoc
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paBumga Oaxapwiran: UTH-11 «Maxammmii TaOuuii Ba CHHTETHK XOM aIié
acocuzia JIOpM BOCHTAJapu HWIUIA0 YHMKAPUIIHUHT  FOKOPH  camapaziop
TEXHOJOTHSITAPUHA SIPATHIID).

Auccepranusa MaB3ycu Oyiin4a XaJKapo WIMHUI TAAKUKOTJIAp IIAPXH.
JlyHEHUHT eTakuyd WIMHM TaJKUKOT MapKas3jlapd Ba YHHUBEPCUTETIAPHUIA,
xymnamad Faculty of Pharmaceutical Sciences, Okayama University (Smonus),
College of Pharmaceutical Sciences, Matsuyama University (Anonus), Centro de
Edafologia y Biologia Aplicada del (Mcnanus), Molekulare Botanik, Universitéat
Ulm (I'epmanust), Department of Chemistry & Biochemistry Miami University
(Oxcopa, AKII), International association Groupe Polyphénols (®dpannus),
K. A.TumupsizeB HOMHIATH VCUMIIUKIAD (DU3MOJIOTHICH HMHCTUTYTHIApUa
(Poccust) momudeHommapHUHT KUMEBHM Ba OWOJIOTHMK XOCCaJapUHH YPraHUII
Oyiinya KeHI KaMpOBJIM U3JIAHUILLIAP 0O OOPHUIMOK/A.

TaOuuit OGupuKMamapHUHT KEHT TapKairaH cHH()HU OyIraH TaHHUHJIAPHUHT
KUMEBHMI TY3WIHIIN Ba OMONOTUK (DAoNTUKIApUHU aHUKJIANl I03acujaH OJud
OopuiraH WIMHUH TaAKUKOTJIAp HATWXKAcUAA KEWMHTU HWWIapaa >KaXoHJa,
KyMmiaZaH, KyMuaaru WIMHAA HaTWKajgap OJMHIaH: “‘TAHHWUH JIap TYFpPUCUAATH
TyUIyHUYJIap “‘3JUIArOTAaHHUH JIap TYFPUCHUIATU SIHTW KUMEBHUM Ba CTEPEOKUMEBUN
MabayMOTJIap  Owiradn  OoiuTunuO, xank  Tabobatuma  (oifnamanyBuu
Yeumnukiapaad 500 nan opTuk cod OMpUKManap akpaTuO OJMHIaH Ba YJIApHUHT
ouonoruk  Qaoymnmukinapu anukiganran (Okayama University, Matsuyama
University); in vitro mapoutua GepMEeHTATUB OKCUJIJIAHUIIT iYIu OUJlaH Tajijio- Ba
AJUTATOTAHHUHIIAD CHHTE3W amajra OUIMPHITaH Ba MOHOMEp rajuIOTaHHUHIIAp/IaH
numep asuiarotanHunnap onwmurad (Universitdt Ulm); »nnaroTaHHUHJIAPHUHT
OpraHu3MJiard OWOJIOTUK camMapajgopiiurd Ba MeTa0onuM3Mu ouub Oepuirad
(Centro de Edafologia y Biologia Aplicada del Segura); TanHWH-TpOTEWH
KOMITJIEKCHHUHT KUMECU YpTraHwiITaH, molru(eHoutap KuMECH Ba yJIapHU TaxJIHII
STHIIHUHT KIACCUK yCyJulapu Owinan Ku3ukyBumiaap yuyH ‘“Tannin Handbook”
OHJIaliH KyJutanmacu >xopuil stunrad (Miami University); ayHé Oyiinua TtaOuuit
nonudeHoIap  coxacwaa  Kyiara — KUPUTWITaH  WIMHA  HaTWKaJapHU
doiinananyBumiapra TakJIuM STHII Ba aXxO00pOT aJIMalIMHMII MaKCaauaa XaiKapo
nonrdeHosuIap rypyxu accoryanuacu Tamkui stuiarad (Groupe Polyphénols).

XO03Upru BakTAa YCUMIIMKIApAAH TaHHUHJIAP Ba YJIAPHUHT XOCUJIATIApUHU
aXpatud onuIl, MOMU(PEHOITAPHUHT KUMEBUN TY3WIHILIK Ba OHMOJIOTHK (aOJLTUTH
ypracumaru «CTPYKTYpaBUI-PYHKITTOHAID) OOFJIMKTNKHA aHUKJIaII,
TaHHUHJIAPHUHT BHpYyCJapra Kapiid TabCUP KYpCcaTUIl MEXaHU3MUHU OYHO
Oepwuiil, TajjI0- Ba AJUIATOTAHHUHIAPHU CUHTETUK YCyJl OWIJIaH OJUIIra KapaTHiraH
YCTYBOp UYHAIMIIAATA UMUK TAAKAKOTIAp 01O OOpUIMOKIA.

MyaMMOHMHI ypraHuJraHjuk Jgapaxkacu. XX acp oxuprapuaa
T.Yoshida, T.Okuda Ba Oomka Oup KaTop SMOH OJUMJIAPU TOMOHHUIAH
Euphorbiaceae owmnacura kKupyBYM VCUMIMKIAPHUHT TAaHHUHJIAPUHHA YpPraHUII
UIuIapu xajain oaud 6opwinb, yinapaaH Oup Katopia sSHTM JUMEp Ba OJIUTOMED
JIJIATOTAHHWHIAP  @XpaTuO  ONMHraH. [aHHUHJIAPDHUHT  AHTHOKCHIIAHTIHK



xXoccacura xamjaa Bupycnapra, my okymiagadH, OHMBra kapmm camapanu
(aoJTMKKa 3rajJury aHUKJIaHTaH.

Cyurru vwmapaa JI.H.I'BazaeBa, M. Jl. Ananust Tomonunan Euphorbiaceae
owiacura kupyBuu E. glareosa typunan - rinapeut A, T. Yoshida , Y.Amakura, Y.
Liu, T.Okuda Tomonunan E. humifusa typuaasn sydopmucun M1, M2 Ba M3 kabu
SHTU JUMEp THUIPOJIM3JIaHyBYM TaHHUHIJIAp axpaTuO osmHrad. Z.Z.Ibraheim,
A.Ahmed, W.M.Abdel-Mageed Ttomonunan E.peplus L. Ba E. aphylla
VCUMITMKJIApUJIaH METUITaIaT, kemrndepos, KBepleTuH, kBepuetnd-3-0-(2°,3°’-
auraionn)-o-L-paMHo3u, ammar kuciotacuHuHr 3,4,3°-tpu-O-metmi-4°-0-B-D-
[IFOKOMMPAHO3UAN Ba 3JUlar KUCIOTaCUHUHT 3,4,3°-Tpu-O-meTun-4’-pyTUHO3UIU
aXpatud oNMMHKUO, YIAPHUHT OFPUK KOJAUPYBYH, SUUIAFIAHMIN Ba OakTepusiapra
Kapm daomukka sranurd mawiaym Oynau. E.A.Kapmosa, E.I1.Xpamoamap
TOMOHUZAH 0onu0 Oopwiran TaaKUKoTiapnaa 3ca Euphorbiaceae ownacu aiipum
BaKWUIAPUHUHT (HIAaBOHOWIJIAPH KHECHN YpraHwianb, yiaapaaH KBEPICTUHHHHT
raJiiaT-rajJakTo3Hu]Id aXXpaTuO OJIMHIaH.

V36eKkncTonIa MaXauIui YCUMITHKIApAaH TOMA(EHOIIap aKpaTuG OJIHIL,
YIAPHUHT XOCUJIATAPUHUA CUHTE3 KWJIMII Xama OUOJOruMK (PaoJUTUTMHM YPraHUII
coxacugarn wik wusnanunuiap akajgemMuk O.C.CoaukoB paxOapiuruaa oJjau0
oopwirad. buoopranuk kumé unHctutytuaa K..n. A.KapumkaHoB TOMOHUIaH
V36exncTona ycyBun GUp Heya MaH3apaiH, JOPUBOP YCHMIMKIAP, PAHTIIH Y3yM
HaBJIapy Ba TYypJIM MeEBajapJ/laH aHTOLMAHJIAp aXpaTuO OJMHTaH Ba O3MK-OBKAT
caHoatura Tabumii OYE€K cumdaruma Taabuk OTwiaradH. KarexuH Ba
MPOAHTOIMAHUUHIAPHUHT  KUMEBUU  TY3WJIWIUIAPUHU  aHUKIamra K.(.H.
[I.}FO.Ucnambekos, k.¢.a., mpod. 3.A.Kynue kabu oaumiap Karra XuccalapuHu
kymraniap.lIpodeccopnap A.M.Ncmannos Ba H.O.bapam ToMoHnan Fy3a niaus
INYCTJIOFUJIaH aXKpaTUO OJIMHTaH FOCCUIION Ba YHUHI XOCWJIANApU acoCUIa TypJid
BUPYCIIM  KacaJUIMKJIApHU  (repmec,  XJaMHuIusA, TENaTuT)  JaBoJjalija
Kymanwnaérrad «Merocuny, «['ozanunon», «Parocun» kabu nopu npenapariapu
ApaTUiInO, THOOUET aManuETUra >KOPUM STUIITAH.

Jlexun, PecnyOnukana Ttabuuii nonudeHoIap- TaHHUHIAP acoCuja
BUpYCJIapra Kapiy JOpY BOCUTANapy XaJlH sSpaTUiIMara.

JAucceprauus MaB3yCHHMHI JUcCCepTalusa 0amapuaaéTraHn WIMHH-
TAAKMKOT MYacCaCAaCHHUHT MJIMUI HILJIapu OMJIaH OOFIMKJINTH. J{uccepranus
TaAKUKOTH buooprannk KUME WHCTUTYTUHUHT MP-41 «Veummmk
noJM(EHOJUTAPUHUHT ~ BUPYC  PEIUIMKAIUMSCUHUA  WHTHOMpIANl  MEXaHU3MI)
V36exucron-Poccus noiimxacu  (2008-2010 iiit), A-10-065 «Ycummmk
noivdeHouIapyu acocujia TpUMNNra Kapiim JOpU BOCHUTACHHH SPATUII Ba YHHUHT
BUpyclapra Kapmu ¢aomuruau taxymin stuny (2006-2008 i), A-10-122
«Maxamuit yeumnuk nonudenomwapu acocuaa OUTCra kapmm ¢aominkka sra
oynran ['etacan Ba [lynurtan nopu Bocutanapunu spatuin (2006-2008 ii.ii.), DA-
Al12-T160- «Maxammmii ycuMiauk mnoiudeHomuiapu acocuna rpunmra (Pytan,
I'occuran) Ba OUTCra (I'eracan, Ilynutan) kapum Qaosumkiapra 3ra Oyiraxn
nopu BocuTamapu sparumny (2009-2011 i), MDA 2012-6-6 «Maxamumii
Yeumiuk xoM amécu noimdenosuiapu acocuaa rpumnmnra (Pyran, ['occutan) Ba
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OUTCra (I'eracan) Kapmu AOpY BOCUTANApU MUUIA0 YMKAPUIIHU TAIIKWI 3THIID)
(2012-2013 i), A-11-T-051 «OUTCra xapmm ¢Qaonnukka »sra Oynran
Dydopbun nopu BocutacuHu sipatuin» (2012-2014 ii.ii.) maB3ycujaru amaiuii Ba
WHHOBALIMOH JIOMUXaJIap TAapKUOUI KUCMUTA KUPUTHUIITAH.

TaaAKMKOTHUHT MaKCAAM - MaXaJUIUH YCUMITUKIIAP MONIU(PEHOIapU acoCHIa
BUpYCJIapra Kapliiyd caMapaiy JIOp1 BOCUTaJapH sipaTuligad ubopar.

benrunanran Makcajra SpUIIMII YYyH KyHUJard TaAKUKOT Bazudajiapu
KYWWJITaH:

Euphorbiaceae ounacunuar 29 Typu BakwuiapuaadH cod Oupukmanap
aXpaTuOd OJUII UYJUTApUHU W3J1a0 TOTIHIIL;

OMpUKMATAPHUHT TY3WIMIIUHU KUMEBUN Ba CIEKTpall ycyimap €paaMuia
nucootian;

aXpaTuOd ONMHTaH OMpUKMaNap opacuaaH IOKOpU OMONOTHK (aoJUTMKKa 3ra
OynraHiIapyuHu aHUKJIAIIL,

OMpUKMATApHUHT KUMEBHHA TYy3WIHILIAPH Ba OWOJOTHUK (haoummKiIapu
Vypracunaru OOFIUKJIMKHYU YpraHull,

Pyran, ['occuran, I'etacan, Ilynuran, DydopOun cyOcTaHUusAIapy, CTaHIapT
HAMyHaJIapu Ba A0pW wwakuiapura Bakrunuanmuk @apmakoriess MakonanapuHu
(B®M) pacMuisIallITUPHIIL;

Pyran, I'occutan, I'eracan, [lynuran Ba DydopOuH a0pu BOCHUTalapUHU
SPATHILL

TaakuKOTHUHT 00beKTH cudatunga FEuphorbiaceae owunacura KupyBUd
YCUMIIUKJIApHUHT 29 Ta TypH OJIMHTaH.

TaakuKoT MpeaMeTH- oM@ eHoIap, THAPOIU3TAHYBYA TAHHUHIIAP.

Taakukor ycymanapu. Wmau Oaxkapumn xapa€Huaa TEXHOJOTUK (KATTHK
KUCM—CYIOKJIUK, CYIOKJIMK-CYIOKJIMK TH3UMJIApUJIArd SKCTPaKLUS, YYKTUPHIL,
KYPUTHIL kKapacHiapu), KUMEBUHN (KUCIOTAIM Ba OOCKUYIU THUAPOIU3, METHILIAIL
Ba MeTaHOJIN3 peakmusuiaph), ¢usuk-kumesuii (Yb-, UK-, AMP-cnekrpockomnus,
Q-TOF LC-MS-cnektpoMmeTpusi) Ba aHaJUTUK (KOFO3 Ba IONKAa KaTJIaMJIu
xpomartorpadus, CrnekTpopoToMeTpuK, (HOTOIIEKTPOKOIOPUMETPUK, FOKOPHU
camapajii CYIOKJIMK XpoMarorpadus) ycyuiap Xamjaa in Vvitro Ba In Vivo
mapouTaaru (papMako-TOKCUKOJIOTHK TAAKUKOT ycysuiapaaH ¢hoiiaananuiam.

TagKMKOTHUHT WIMMIA SIHTWJINTH KyHugaruiapaan uoopar:

wik 6op Euphorbia Typxkymu YcumiukiapuHuHr 29 ta Typunan 70 man
OpPTHUK, Wy XKyMJaJaH, 8 Ta SHTU Mojja - rekcaruapokcuaudpenomn-6-(O-f-D-
TIIIOKONUPaHo3u10)-2-(0-1-O-tpuramionn-B-D-rimokonupano3nm)- amddupu, 1-
O-ramnoun-2,4-Banoneni-3,6-rekcaruapokcuaudenonn-p-D-riaoko3a, 3-0O-
rajutoni-1,2-sanonenn-P-D-rooko3a,  2-O-ramtoni-4,6-Banoneni-B-D-riroko3a,
1,2-mu-O-ramnoun-4,6-sanonenn-B-D-riaoko3a, 1,2-nu-O-ramiou-3,6-BajoHen-
B-D-raroko3a, 1-O-6ucrannounn-2,4-sanoneunn-f-D-ritoko3a, 1,3-
JUTHIPOAUTaIoni-4-Banonear-f-D-Tioko3a axxpaTud OJIMHIAH, MOJAJAJAPHUHT
(GU3UK-KUMEBUI KOHCTAHTaJapy Xamjaa TY3WIMILUIapM KUMEBUN Ba 3aMOHABUI
CHeKTpa ycyyap €épaamua UCOOTIaHTaH;



aXpaTu0d OJMHIaH MoOJAJajap AaHTUPAJHUKal, AHTHOKCUIAHT Xoccajapra
Xamja BUpycaapra Kapim (aoJiTiKKa dTajJuTrd TOUITaH;

MOJJIAJJApHUHT AHTHOKCUAAHTIWK ¢aoukiapy B Ba C xankaiapaaru
TUAPOKCUII TYpyXJIap COHMIa, THJIPOKCWJ TYypyXJIApHUHT Oup-Oupura HucOaTaH
xoinamum xonarura Ba C XaJKaHUHT TYHUMHTAHJIMK Japa)kacura OOFIMKJIMIY
AHUKJIAHTaH;

1-O-ramnown-2,4-panonem-3,6-rekcaruapokcuaudenoun-pf-D-rimoko3a, 3-
O-ramnoun-1,2-sanonenn-p-D-rimoko3a, 2-O-ramionn-4,6-sasionenn-f-D-riroko3a
Ba 1,2-mu-O-rayuonn-4,6-sanoneni-B-D-riaroko3a ONBHuHr caMapaiu
WHTUOUTOPH DKAHJIUTU UCOOTIIAHTaH;

Pytan, 'occuran, I'eracan, [lynuran Ba Dydopoun nqopu BocuTaapu yuyH
Oapua 3apyp MeBEpUM TEXHUK XYXKATIap Tal€piaHraH, JOpH IIAKIUIApU
SApaTUIITaH.

TankuKoTHUHT amaauid HaTHkacH. ['eracan, Ilynuran Ba Dy(dopOUHHHUHT
OUB-1 ra, Pyran Ba ['occuTaHHHUHI TpUIIl BUpYyCHUTra Kapllid IOKOpU (aoJUTUKKA
rajiurd  aHukjaHrad. by OupukManap Bupyciapra KapUIWIIMK —KYpCaTHIL
daomurn  Owian Oup Karopaa, oOpraHu3dMia HUHTEPPEPOH HHIYKUUSIIALT
XycycusiTura xam ara 0ynuo, OyHaa o-, B- Ba y- uatepheponiap MMFUHANCH XOCHIT
KWJITaH.

Pyran Ba ['occutan TYFpuIaH-TYFpU BUPYJIULMI XyCycHsITUTA dra OYiuo,
UHTEPPEPOH HHIYKIUSJIOBYM Ba BUpYCIapra KapIIWINK KYpcaTyBUM MAIIXyp
Jnopu Bocutajmapu AMHUKCHUH, 30BUpakc, PemMaHTamuu npenapariapura HucOataH
1,5-2 6apaBap 1oKopH GaoJUTMKHA HAMOEH KUJITaH.

JaBnatr dapmaxomnes Ttamabnmapura myBodux Pyrtan, ['occutan, I'eracan,
[Tynutan Ba DydopOuH cyOCTaHIMSIIApUHUHT (HU3UK-KUMEBUN TOMMUILIMKIApU
Vpranmiunb, CTaHIapT HaMyHaJlapy TaHJIAHTaH.

Pytan, 'occuran, 'etacan, [lynuran Ba DydopOoun cyOcTaHIUSIAPUHUHT
TYIMK KIMHUKA O  (apMako-TOKCHUKOJOTUK TEKIIUPYBIAp  YTKa3WIHO,
YJIApHUHT 30pUOTOKCHUK, TEPAaTOreH, NMMYHOTOKCHUK Ba MyTareH Xxoccajapra sra
HMACJIMIY AaHUKJIAHTaH.

Pytan 0,025, T'occurtan 0,025, I'etacan 0,01, ITynutan 0,01 Ba Dydhopobun
0,025 no3ara sra Oyiran qopu maksuiapu - TabjaeTkanap sipaTuira.

TaagkuKOT HATHXKAJAPUHUHT MIIOHWIWJIMIH. AXpatu®  OJIMHraH
MOJJIAJIADHUHT TY3WJIUIIM Ba OMOJIOTHK (DAaOJUIMKIApUHU 3aMOHABUH ycCyJuiap
(kumEBUH, (PU3MK-KUMEBUM, aHANMMTUK XamJa in Vitro Ba in Vivo IIapOMTAAru
(bapMaKko-TOKCUKOJIOTUK TAIKUKOT YCYJUJIapH) acoCHa TaXJIWI STUJITAHIWTH Ba
W3JIAHUIUTAD HATHKAIAPUHUHT MIUIA0 YHUKApWINTa JKOPUH KUJIMHTAHIIWTH;
TAQIKUKOTIAD HATIKAJAPUHUHT pecnyOiuKa Ba XajdKapo MHKECAAru WIMUN
KoH(epeHIusIapaa  MyxXoKamMa  JOTWITAHJIWTH, I[IyHUHTICK  TaxXpuoOamap
HATWKAITAPUHUHT V36exncTon Pecnybnukacu Basupnap Maxkamacu Xy3ypuaaru
Onuii arrectanusi KOMACCUSICM TOMOHUJAH TaH OJIMHTaH WIMHUKA HalIpjapAa 4ol
STIITaHIM; Y30ekucton PecnyGmukacu WHTeTeKTyan MyJIK areHTIMTHHHHT
MaTeHTHU OJIMHTAHJIUTH.



TagKUKOT HATHKAJAPUHUHT UMM Ba aMaJIMi axaMUATH. TaIKUKOTAA
OJIMHTAaH HATWKAJAPHUHT HA3apHil aXaMHUATH IIYHAAH MOOpATKH, Y30eKHUCTOHHA
VeyBuu Euphorbiaceae ownacu YyCUMIUKIApUHUHT 29 Ta Typu mnoaudeHouiapu
ypranunu0, yiaapjaH aBBajlJlaH MabiyM OWpUKMaiap OwinaH OUp Karopjaa, sSHIU
TUAPOJIU3IAHYBUM TAaHHUHIAD axpaTu® onuuau. [lonudenonnapuu axpatud
OJIMII Ba YJapHU UIACHTU(UKAIMS KWIMIIHUHT (QU3MK-KUMEBUN yCyIUIapH,
OMpUKMaNTapHUHT (U3MKABUN Ba KUMEBUN XapaKTepUCTUKAIApU YIIOY cOXalaru
SHTM WIMHANA M3JaHUNUIAp Y4YyH YciayOuil KyiuiaHMa Bazu@acuHu Oa)kapuilu
MyMKuH. [lonudenomnapHuHr KUMEBHUIM TY3WJIMIIM Ba OMOJIOTHK (Daosumkiapu
ypracumaru aHWKJIaHTaH «CTPYKTypa-(QPyHKIIMOHA» OOFIUKINK MabiIyM O
Ouonoruk (QaoyuiMKka dra OynraH ToAM(EHOUTApHW  MaKCaaiu  W3Jall
MMKOHUSTHUHH Oepaiu.

Jluccepranusi HaTWXKAJTAPUHUHT aMalldid aXxaMHsITH [IyHIaH HWOOpaTKH,
MaxaJuIMi yCUMJIMK XOM aménapu acocuaa Bupycnapra Kapmu Pyran, ['occuran,
['eTacan nmopu Bocutanapu sipatwiiid. Pytan qopu BOCUTACH KJIMHUK CUHOBIIAPJIAH
myBaddakkusaTin ytau. Pytan cyocranuusicu (BOC 42 YV3-2515-2014), cranaapt
HamyHacu (BOC 42 V3-2514-2014), nopu makmu (BOC 42 V3-2516- 2014)
Baktnnuanuk  @apmakones Makonanapy Ba  KYJUIAHHUII  WYPUKHOMACH
®dapmaxonoruk Kymura ToMoHugaH tacnukianau. ['occutan Ba ['eracan mopu
BOCUTAJIAPUHUHT KJIIMHUK CUHOBJIAPUMHU YTKA3UII YUYyH pyXcaT OepuIiiu.

TagKMKOT HATHKAJAPUHUHI JKOPMHM KWIMHMINMA. ['punmra kapum
daomnukka sra O6ynran Pyran Ba ['occurtan, OMBra- kapmu daonnukka sra
o6ynran ['eracan Ba I[lyHuTan nopu BOCHTANApWHU SPATHIN OOpacuiaru OJIMHTAH
WIMHI HaTkanap Oyiinua VY36ekucTon PecryGnukacu WHTeUIEKTyan MYJIK
AreHTIUTUHUHT 4 Ta UXTHPOTa MAaTeHTH OoJuHraH: «['punmra kapmm ¢daomnkka
sra Oyaran Bocuta» (Ne IAP 04524, 31.07. 2012), «'punnra xapimu Tabcupra 3ra
oynaran Bocuta» (Ne IAP 04521, 31.07. 2012), «OVBra kapmu ¢aoyukka sra
oynaran Bocuta» (Ne IAP 04523, 31.07. 2012), «OVBra kapmu ¢aoyiiukka sra
oynran Bocuta» (Ne TAP 04522, 31.07. 2012);

PyTtan cranpapt HamyHacu, CyOCTaHLMSCHM Ba TaOJieTKalapuHU THOOWET
amManuéruja KYJUIAaHWIMIIM Y4YyH pyxcar Oepuwiaranwiuru Ttyfrpucunaru Jlopu
BOCHTalapu Ba TUOOMN TexHuka cudaTUHA HazopaT Kuiaum  bom
oomkapmacuauHr Illaxomarnomacu (01-14 - SON SHAHODATNOMA, 08 may,
2014 y.) Ba pyixatman yTkazuiarawmmk ['yBoxnomacu (DV/M 00339/09/15)
OJIMHTaH.

TagKuKOT HATHXKAJAPUHUHI anpoOaumsich. TaJKMKOTHUHI acOCHUM
HaTWKajapu Kyuugarm Xaiakapo Ba PecmyOnumka Muk€cugarda — WIMHMA
amKyMamIapaa anpodanusiaan yrran: “23" ITUPAC-2002. International Symposium
on the Chemistry of Natural Products” (Florence, Italy, 2002); «IIpobrnema
uHpexkunn B KiauHHYeckor wMemunuae» (Cankt-IletepOypr, Poccus, 2002);
«Y30eKHCTOHIA KUME TabIMMHU, dbaHu Ba TEXHOJOTHUSICH (VsMY, TomkeHT,
2002); axkaxn. C.JHO.FOHycoB xorupacura OaruiuiaHraH €m — oJumiiap
kondepenmmsicn (YMKH, Tomxkent, 2003); “International Symposium on the
Chemistry of Natural Compounds™ (Tashkent, 2003, Ankara, Turkey, 2005.);
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«buoopranuk kumé myammonapw» (Hamanran, 2003, 2006, 2009); «International
workshop on biotechnology commercialization and security» (Tashkent, 2003);
“XVII™ Turkish National Congres” (Kars, Turkey, 2004); &m oJMMIapHHHT
anbaHaBuil wmuii koupepernuusicu (V3P @A, Tomkent, 2004); « BHOTEXHONOTHS:
COCTOSIHUE W TiepcreKTuBbI pa3BuTus» (MockBa, Poccus, 2005); «Tabunii xom
aménap acocuaa A0pU BOCUTAJAPUHUHT OJUHUIIM, TaXJIWIN Ba KYJUTAHUIUIINIATH
oTykiaap» (Tomkent ®apmanestuka Mucturytu, 2000); «Dapmanusga TablinMm,
¢dan Ba unuiad- yukapum uHterpanusicu’ (Tomkent, 2007); “XIII conference of
Polish biophysics Society” (Lodz, Poland, 2007); «®u3u0JIOTHYECKH aKTHUBHBIC
COEJIMHEHHsI Ha OCHOBE PACTUTENIBHBIX PECYPCOB M TEXHOJOTHSI HEOPraHWYECKHUX
BemecTB» (Hykyc, 2008); « AkTyanbHble IpoOsieMbl ecTecTBeHHbIX Hayk» (Cam/lVY,
Camapkann 2008); «MexayHapOAHBIA CUMITIO3UYM 110 ()EHOJIBHBIM COCAMHEHUSIM:
dbyHIaMeHTallbHbIE U MpUKIaAHbie actekTe» (Mocksa, 2004, 2009, 2012, 2015);
Buoopranuk kumé myammonapu (Tomkent, 2010, 2013), “18 ™ meeting European
association for red cell research” (Bpounas, Ilompma, 2011), «buomorndeckue
aKTHUBHbIEC BelleCTBAa: (pyHIaMEHTalbHbIE M MPHUKIAJAHBbIE BOMPOCHI MOJYyYECHUS U
npumeHenus» (Kpemv, Yikpaumna, 2011), «AxTyajbHble NpOOJIEMBI 3KOJIOTHH
(I'ponno, benapycs, 2012), «DkxcnepruMeHTalIbHasE U TeopeThuueckas Onodusukar»
(ITymmno, Poccust, 2014).

TaagKMKOT HATHXKAJTAPUHUHT JIBJOH KWJIMHMIIM. Jlucceprauus MaB3ycu
Oyiinua >xamu 72 Ta WIMHH W, KymJIaJlaH MIUIMA >KypHa/ulapjga 7 Ta Ba
HyQy3IM XOPWKUM KypHaulapja S5 Ta WIMHA  Makoja, NIYHUHTJEK, WIMHUN
amxymaniapaa 56 Mabpy3a TE3UCIApU Hallp KWJIWMHraH xamjaa 4 Ta naTeHT
OJIMHTaH.

JluccepTauMsIHUHT Xa’KMHU Ba Ty3wiumu. uccepramnus kupuii, 4 ta 600,
XyJocanap, ¢poitnananuiran anabuérnap pyiixaru (214 ta man6a) Ba uioBaiapaan
noopar. Jluccepranus matau 182 6et, 6 Ta yn3Mma, 1 Ta pacm, 15 ta cxema Ba 17 Ta
JKaJBasilaH udopar.

JIMUCCEPTAIIUSIHUHT ACOCUM MA3MYHHU

Kupum xucMunga yTkazuiarad TaAKUKOTIAPHUHT J073apOJIMTH Ba 3apypHUSTU
acocjaHraH, TaJKUKOT Makcaau Ba Baszudanapu xamjaa oOBEKT Ba IpeaMeTiiapH
taBcuGIanraH,  Y30ekucToH — PecnyGmmkack — daH = Ba  TEXHOJNOTHSACH
TAPAKKUETUHUHT YCTYBOp MyHaIMUIApUra MOCIWIA KypCaTWITaH, TAAKUKOTHUHT
WIMHI SHTWJIUTH Ba aMaldid HaTWKalapu OaéH KWIMHTAH, TaJKUKOT
HATIKAJAPUHUHT MINOHWIMIUTH acociad OepuiraH, OJIMHTaH HaTHKaJIApHHHT
Hazapuil Ba aMalMid axamMusATd O4YMO OepwiraH, TaaKUKOT HaTWXKaJIApUHU
amManuérra >KOpUi KWIMIL, HAIp 3TWITaH WUUIAp Ba JUCCEpTalUs TY3WIMLIN
Oyiinya MabIyMOTJIAp KEITUPHUIITaH.

bupunun 000 «Tannunnap, YJIAPHUHT KJIacCU(PUKALUACH,
noJnudeHoJIap CTPYKTYPACMHM  AHMKJAIIHUHT  CHEKTPaJ  yCyJLUIapu,
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TAHHUHJIAPHU a:KPaTHO OJMII HYJUIapu XaMIa YJapHU TAXJIWI KWJIMIIHUHT
xpomarorpaduk ycyuaapu»aa, MaB3y Oyiinuya anaOuérnapHuHr Oaradceui
TaXJWIA Ba MYaMMOHWHWHT VpraHWITAHJIWK Japakacl  EpUTHITaH. YHAA
noyiueHosap XyCycCaH, TaHHUHJIAp, yIapHUHT  KJIacCU(DUKAIHSICH,
VCUMIIMKIIApaH axparuld OJMII yCyJulapu, TY3WIMILUIAPUHU aHUKJIAIITHUHT
cnekrpan (Yb-, UK-, TIMP-, SIMP Bc -CHEKTPOCKOIIHS, MacC-CIEKTPOMETPHS )
yCyJUIapy, TaHHUHJIAp aXpaThO OJMUIIHUHT TYPJIH WYIUIapU XaMJa TaxXJujl KUJIHII
ycyJutlapu Oopacuaa MaxaUIMii Ba XOPWXKHUA OJuUMIIap TOMOHHUZAH amajira
OLLIMPWITaH TAAKUKOTIap HaTWxKajdapu 6atadcuin EpuTuiras.

Nkxkunun 0600 «FEuphorbiaceae ownjacura KHPYBYH YCUMJIMKJIAP
nojaudeHoJIapu»aa TATKUKOT OYWMYa OJIMHTaH HATWKalap TaXJIWid JTHITaH.
Euphorbiaceae ownacura kupyBuu Maxaiui 29 Ta YCUMIIMK TypJapUHHUHT €p
YCTKH Ba OCTKH KHCMmiapu mnonudeHomnapu Kuécuil ypraHwnmO, ynapaaHn
VHIMBHIyal OMpMKMAanap aXpaTHO OIMHIaH. YCHMIMKIAPHMHT — aJOXHA
KHCMJIapU  TapkuOujarn mnojudeHoiap TapKUOMHUM YpraHumil —Makcaaujaa
yIIapHUHT TyJUIaraH BaKTHa WUFUO, KypuUTWITaH XOM amécuaan (oiiganaHuiras.
Jactnab xoMm aménu iunodun OMpuUKManapaad To3anad ojJull y4yH XJopodhopm
OuWJIaH AKCTpaKLMs KUIMO,CYHIpa XoM améHu Kyputuo, 70 gousnu aneroH Ouiiaxn
y4 MapTa 3KCTpakuus KwinHrad. OJHMHTraH 3KCTPaKTIApHU POTOPIU OyFJIaTrud
épraMuia KyuunTupuO, CyBIM KOHIEHTPATHU 3TUJIALETAT OWIJIaH UIIOB OepUIITaH.
Ortunaneratiu QpakuusHd POTOPJIM OyFiIaTruyna KyWuitupuO, rekcan OwuiiaH
YYKTUPWITaH. YCHMIMKIAPHHHT — alOXM[a OpraHiapuaa ojiud  GopHira
TaJKUKOTIAp HATWKAacHIa KyHuaara xojaatiap Ky3aTWiral: mojaudeHouiap acocan
Wwian3napaa Tymianrad 6yiauo, ymapausar mukaopu 2.1-13.2 dousnu, Gaprioapuna
1.88-6.67 ¢dowusnu, mnosmapuga 3ca 0.03-3.0 ¢oumsum Ttamkun strad. Cudar
peaxkusIapu HaTiKacuaa nonudeHoiap WAFMHANCK TapkuOuna (aaBoHOIUIAP,
deHoNmoKUCIOTaIap Ba TAaHHUHJIAD CHH(HUra TaalyKiad OupukManmap Oopiauru
Ky3arwirad. Keliuaru TagkuKoTiapHu moaudeHoIuIap SHT Ky MUKIOPHU TaIIKUIT
KWIraH YCUMIUK WIAU3M (GeHosl OupHUKMajapuHM YpraHuim OujiaH J1aBOM
srrupwirad. [lonmudenonnapy HUFUHANCHHMA aloXuja OWpHKMAanapra akxpaTHII
MakcaJauja CUJIMKaresl KoJoHKana xjopodopm-meranon (17:3; 17:4; 17:5)
cucreMasnapaa 1oBuO, 3 Ta (¢dpakmuara OynuHrad. bupununm dpakiusgaH
benonokucnoTanap axparud onunrad. Koroznu xpomarorpadus natuxacuaa (1-
cuctema: H-OyTaHol-cupKa Kuciora-cyB 4:1:5, 2-cucrema: H-OyTaHOJI-CHpKa
kucnoTa-cyB 40:12:28) ukkuHuu dpakuus TapkuOuIa kKaMm MUKI0paa (hIaBoHOIIIap
cuHbura, yuuHYd (pakimusga sca TaHHUHJIAp CUHUTra TaalyKJId OWpUKMaiap
Oopiurura ryBoX OynuHTaH. HWKKMHYM (QpakiusHd TOJMAMUJl  KOJIOHKAJa
xnopodopm — metanon (9:1; 8:2) cucremanapna kaiWta xpomarorpadusi Kuiuo,
WHIUBUAyal OupWKManap  axpatud onuHraH. ODOU3NK-KUMEBUH  TaXJIWII
HATIKaJapuHu ajnabuérnapaa OepwiraH MablyMmMOTIap OWiIaH COJUIITHPHII
HaTIKacuaa, 0y MoaganapHU- Kemmdepos, KBepUETHH, KeMI(epo-3-TiIoKo3uI,
MUPHIIUTAH, U30MHUPUIIUTPUH DKAHJINTH UCOOTIaHTaH. YUYWHUM (PaKIUSHU dca
CHJIMKaresl KOJIOHKaJa TypJu SpUTYBUMJIApD CHUCTEMacuja Kailta Xpomartorpadus
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KWIMO, WHAuMBHUIAyal Oupukmanapra OyiauHradH. @OuU3HK-KUMEBUI ycyJuiap
BOCHTACH/A YJIAPHUHT TY3WIHIIJIApY aHUKJIAHTaH.

Vpranunran yeumnnknapaas 70 naH opTHK (EHONT GMPHKManap —axpaTHo
onuHMUO, ynapaaH 8 Tacu aBBaj agaOuéTiapaa KeNTUpPWIMaraH sSHTu OupuKManap
HKAHJIUTY UCOOTIaHTaH.

Euphorbiaceae ounacu ycumnuxknapuoan axcpamub onunean siHeu
oupuxmanap.
I-monna - Euphorbia sequieriana Neck. nan axpatud ojguHTraH oK amop(d KyKyH.
[a]b -20° (c=1.0, MeOH), R;0.55 (1-cucrema).; YB-crextp (EtOH, Amax, HM): 220,
280; MS m/z: 1117 [M-H]'.

I-MOIaHUHT MOHOMEpP TapKuOW Ba KUMEBUN TY3WIUIIMHU aHUKJIAII
Makcaauaa l1-cxema O6yiinda kaTop KuMEBui xkapaéunap oaud 6opunau. 5% H,;SO,
UIITUPOKHUJIArM KUCJIOTAIU TMAPOIU3 Maxcyjoriaapuaa rioko3a (1), ramr (2) Ba
aJuiar kuciotanapu (3) xocus OViau.
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1-cxema. 1-MoaAaHMHI KUMEBUI NMapYaJaHUII MaXCYJIOTIApH



Humeruncynspar (Me,SO4) Ba cyBcuz K,CO; wmmrupokmma meTwniao,
xocws1 OynraH peakius Maxcynotu nepmetmwiatin NaOMe/MeOH umtupokuma
UIIKOPUUA METAHOJIM3 KWJIWII HaTwxkacuaa sca MeTwI-Tpu-O-metwiramiar (4)
(FOKX, Ry 0.75, 3-cucrema: Oenzom-anietoH 4:1) Ba  JUMETHII-
rekcametokcunudenar (5) (FOKX, Ry 0.36, 1-cucrema) xocun Oynau. CyB
nmrtupoknaa 90°C xapoparna, 5 coaT aaBOMHIA OIHO OOPHUIraH GOCKHHWIM
TUAPOJIU3 MaxcynoTiapu Tapkubuaa 1-O-tpuramnonn-f-D-riaokonupanosa (6) Ba
AIUIAT KUCI0Ta TIIIOK03U M (7) XOCHI OYIraHIury aHUKIaHIH.

[IpoTonnap OunaH CIMH-CIIMH TabCUPJIAPU TYJa CYHAUPUITAH APOUTIATH
1-monnanuur SIMP Be -CIIEKTPHUAA TJIF0KO3a, rajul Ba 3Jular KUCIOTACU YYYyH
XapakTepiau Oynran curHauiap maBxkya (l-kamsam). 93.6 Ba 96.5 m.y. maru
WHTEHCUB CUTHaJAp riroko3anuHr C-1 yriepon atomura terunuim OymuO, Oy
AIIJIATOTAaHHUH TapKuOMIa aHoMep Mapkas3u B-koHpurypamusra sra OyiraH HKKATa
JIF0K03a MOJIeKyJacu OopauruHu ounaupanu. bupunum riooko3anunr C-1 Ba C-2
XamJla UKKUHYU TII0KO03a MoJieKyJacuHUHT C-6 yriiepoj aromjiapura TEeTHIILId
CUTHAJUIADHUHT Ky4Id MaiJoHra cwpkuamu Ba 93.6, 76.7, 63.4 Mm.y. coxaiapaa
Ky3aTWiIMIM  ymly  XxojarTiapja JKOWIaliraH  yriaepoJ  aTOMJIAPUHUHT
raJUIOWUTAaHTaHJIMTUIal  Jajonatr Oepaau. CHekTpaa TPUTAUIOWT TyPYXUHHHT
y4Ta KapOOHWI I'ypyxura TeTUILIM OyiaraH curHauiapau 164.4, 166.3, 168.8 m.y.
COXaJla Ky3aTHIll MyMKHH.

1-skaaBana
1-moaaa yrirepox aromiaapununr SIMP °C — cnekrpugarn kuméBmii
cuwikuniapu (6, 100 MI'n, aneron—dq+D,0, m.y.)

C aromu Tpuramnowni-rp. Texcarunpoxcumde- L okosa
HOWJI-TP. I I1
C-1 120.4 120.4 120.4 115.5 115.8 93.6 96.5
C-2 110.1 110.1 110.1 125.8 126.4 76.7 74.2
C-3 145.9 145.9 145.9 107.8 108.1 75.2 73.0
C-4 139.3 139.3 139.3 145.8 145.8 69.6 69.6
C-5 145.9 145.9 145.9 136.6 136.4 74.3 75.1
C-6 110.1 110.1 110.1 144.4 144.5 63.2 63.4
C-7 168.8 166.3 164.4 167.6 168.0

Ymby rypyxaunr C-1 yriaepos aromiiapura Terunuiy curaamiap sca 120.4 m.y. na
Hamo€H O0ynau. C-2 Ba C-6 xamua C-3 Ba C-5 yriepona atoMmiapu CUTHAIIIIapu OUp
XWI coxanaa Hamo€H O0Ynmu0, moc paumiaa 110.1 Ba 145.9 m.y. coxama HucOaTaHn
MHTEHCUB curHamiap Oepau. C-4 yriaepol aTOMUHUHI JKpaHJallyBU Ba
JAAMarHuT CWDKAIIM Hatwxacuaa 139.3 my. nma pesonancnanau. Crnekrpaa
myHuHraek rekcaruapokcugudenonn (I'THD)-rypyxununr 14 Tta yriaepon
aTOMJIapUra TETUIIUIM CUTHAJUIAPHU XaM Ky3aTuil MyMKuH. [ T 1P-rypyx KuMEBui
CWDKULIIAPU TaxXJIWIW IIyHJAH AajoyiaT OepaJiuKH, 3JUIarOTaHHUH TapKUOHIaru
MKKATA TJoKo3a Moliekynanapu V3apo [TJD-rypyx opkaau OofjiaHTraH.
Vpunbocap tyrran C-4, C-4", C-5, C-5" Ba C-6, C'-6 yriepos aToMIapH MoOcC
paBumga 145.8, 136.4-136.6 Ba 144.4-144.5 m.y. coxanmapja pe30HAHCIAHIM.
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Vpunbocap Tyrmaran C-3 Ba C-3' yrmepos aTomiapu curHamiapu 3ca 107.8 Ba
108.1 M.y. coxama HaMOEH OV M.

LC-MS Q-TOF macc-cneKTpOMETpUHUHT MaH(pU{ HOHJIAIIWII IIapOUTHAA
OJIMHTaH 1-MOJJAaHUHT MacC-CIIEKTPOMETPUK (pparMeHTalusl MaxCcyJIoTIapuaa m/z

1117 ([M-H]) ra TeHr Gynran coxajaa MOJEKYJSp MOH CUTHAIM Ky3aTwiau (2-
cXeMa).

oH - ]
CH, OH ﬁ
H O 0—c OH OH O:C o

1 _‘ €00
Ho \OH o-¢ oH - -

H O 0 o o O Ho oH

OH Il 0 OH

. \ 0 - mz 125 @% 153 (13%) mz 169 (50%)

O \ /'

C

HO Il

OH H
) —C OH
M miz1117  (10%) o i 0
0'ﬁ OH
. C o (0}
a, m'z 635 (100%) o
HC
HO c—OCH,
I
HO .
on HO H

o .
H OH \ ‘-0 O
m'z 385 (4,6%) T
HC o0 HO oH

] HO 0-C,
- HO c—OCH, ‘0
HO 00 W 1w f—o0 on
HO H w2301 (20%)
HO on Ho OH WL
OH H OH
m'z 169 (6%) m'z 429 (8%)

2-cxeMa. 1- MOITAHMHT MACC- CIIEKTPOMeETPHS parMeHTAIUACH

Cnextpna m/z 635 Ba 481 ra TeHr Oynran MaHQuil MKKUJIAMYU HOHJIAp
CUTHAJIMHUHT MAaBXYJUIUTH DJIJIAarOTAaHHUHJATH TeKcaruaApokcuandeHonn- Ba
TPUTAIUIOWI-TYPYX TYTraH MKKH TJIFOKO3a MOJIEKYyJajapu ypTacujiard Mypakkao
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a¢up OOFUMHUHTI Y3WITaHJurujaH panonar Oepaau. KeluHuanuk WKKUIaMuu
MaH(HUI MOHIAPHUHT (parMeHTIapra mapyajaHUII HaTWKacuaa XOCWI OynraH
m/z 301, 169, 153, 125 ra Tenr Oynran maH(Uil MOH CUTHAJJIAPU TaJUIOUJI- Ba
reKCaruapoKCuIn(EHONI-TYPYXTApHUHT CTaHJapT yCya oyinua
(dparMeHTIaHUIIUIa MOC KenuO, 3Jular Ba Trajyl KHUCIoTallapura Xoc Oyirax
curHayuiap xucobnanagu. KuMEBuil Ba chekTpan TaJKUKOTIAp HaTHXKaJIapUHU
TaxJIMJI KWIKII Ba a1a0u€T MabiyMmoTjiapu OWJiaH COJNIMILTHUPHUIN HaTvxacuaa 1-
MOJIaHU rexkcaruapokcuaudenoni-6-(O-B-D-rmokonupano3uno)-2-(0-1-0O-
Tpurauioni-B-D-riaokonupano3un)-auddupu (8) SKaHIUTH aHUKJIAH]IH.

2-monna E. rosularis (A.Teod) nan axxpaTud onvHraH capuk amopd KyKyH,
C4sH3,05;, Mv= 1104, R; 0.42  (1-cucrema). [o]p +56.2° (¢ 0.5, MeOH). VB-
cekTp (Amax, 1g €, HM, MeOH): 223 (4.85), 278 (4.49).

2-MOJJJTaHUHT MOHOMEpP TapKMOM Ba KUMEBUM TY3WIMIIUHU aHUKJIAII
Makcaguaa 3-cxema OVyinya KaTtop KUMEBUN kapa€Hiiap oaub OopuuiIu.
Kucnoranu ruaponus maxcyaoTiapu TapkuOuaa rirokosa (1), ramn (2), smiar (3)
KHUCIIOTAJIapUaH TallKapy BaJOHEWJ KucioTa auiaktoHu (9) xocun Oynam (3-
cxema). MeTuiuiail Ba METAHOJIM3 HATHXKacuia 3ca METHI-TpU-O-MeTuirayiiaTt
(4), mumetwmi-rekcamerokcuaudenar (5) Ba TpumeTwi-okTa-O-MeTHIBAIOHAT
(FOKX, R¢ 0.27, 3-cucrema) (10) xocun OYymau. bockuwnmm rtHaponus
maxcynotinapuaa 1-O-rammown-p-D-rookonupanosa (11), 1-O-rammownn-3,6-rexca-
ruapokcuaudenonn-f-D-rmokonupanoza  (12), 2,4-Bamonewnn-B-D-rmroxonmpa-
Ho3a (13) apanammacu OOpJIUTY Ky3aTHIIU.

UK-criektpaa 3345-3350 cm™' coxama OH-rypyxura, 1710-1730 cm™' na -
COO- rypyxura, 1510-1620 cm' 1ga apomaruk xamkara, 1010-1020 cm™' kaHz
KUCMHUIa Teruuuid curdHamnap Kysatwiagu. [IMP  Ba Bc SIMP-criextp
MabIyMOTJIADUHUHT TaxJIWJIM IIyHU KYpcaTaJuKu, CHEKTpJla TaJJIoWI- Ba
BAJIOHEWJI-TYpyXJlapura TETUIUIA MPOTOH Ba YIJEpOJ aTOMJIApU CUTHAJIapUJIaH
TalIKapu TeKCaruApOKCUIN(PEHOUI-TYPYXUHUHT 2 Ta MPOTOH Ba 14 Ta yriepon
aTOMJIapU YYyH XapakTepyii pe3oHaHC curHamap maBxyna. [IMP-cnekrpHunr
Kyducu3 maiinonuna 6.16 m.y. na rmokozanuHr H-1 anoMmep mpoToHura Teruiuiu
nyoiner curnan, 5.89, 4.83, 4.39, 4.43 m.y. napaa moc pasuniaa H-2, H-3, H-4 Ba
H-5 nporonnapra terunuid curHamiap kysatwian. Kyucus maiijonHunr 4.79 Ba
16



4.54 m.y. nmapugaru nyoner AyOneT KYpUHUIIMIArH CUTHauiap ukkuta H-6
IIPOTOHJIAPU YUYH XOC.
COOH

O

HO OH HO -

Me,SO,+K,CO, —= NaOMe/MeOH MeooG  MeOOG OO0Me
! o~ )
H:0, t

MeO MeO pNeo MeO OMe

()

12
3-cxeMa. 2-MOJJAaHMHT KUMEBHUII MapYaJaHUII MAXCYJI0TIaApH

Kyucuz wmaitnonna 6.45 Ba 6.64 wm.y. coxamaru pAyOneT curHauiap
rexcaruapokcuaudenona-rypyxunuar H-3 Ba H-3" npotonnapura terunum. 7.22,
7.10, 7.02 M.y. naru CHHIJIET CUTHAJUIAP 3CAa BAJIOHEWI-TYPYX MPOTOHJIAPU yUYH
xapakrepauaup. IHynumarmek 7.10 Ba 7.14 M.y. coxaga TrauloWiI-TypyX
MIPOTOHJIAPUTa TETULIM CUHIJIET CUTHAJIAP Ky3aTUiAu. 2-MoatanuHr SIMP bC -
cnekTpuaa 1-mMoana crekTpiapuaaH (apkjid paBullfa TJOKO03a, TajuIoUJI-Ba
reKcarupoKcuIneHonI-rypyx, CUrHajiapu OujiaH Oupraivkia BaJOHEWI-TYPYX
YUyH XapakTepiu Oyiran curHawiap Xam Kys3aTwinu (2-xansan). Baonewn-
rypyxauar C-1, C-1" Ba C-1"" aromyapura TEruiUId PE30HAHC CUTHAJIApP MOC
paBumaa 114.2, 122.0 Ba 113.1 m.y. coxama Hamoén Oymau. 144-145 m.y. narm
unteHcuB curnaimap C-4 Ba C-6 yrnepon aromnapura, 106.9, 111.1 Ba 137.1 m.y.
coxanaru curHamiap sca C-3, C-3" Ba C-3"" aromuiapura Terunuid. [ JIFOKO3aHUHT
C-1, C-3, C-5 (92.5, 75.2, 73.1 m.y.) KUMEBUM CHUIDKULUIAPU TaXJIWIN aHOMEP
MapKa3HUHT B-KoH(UTypamusra sramuruaan nainonar oepaau. 74.2, 70.8 Ba 63.2
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M.y. 1a rroko3aHuHr C-2, C-4 a C-6 aTomiiapyu KUMEBUIN CUIDKUIUIAPH yJlapAaru
OH-rypyXJapHHUHT TAJUIOWIAHTAHJIMTUHU OUITUPAJIH.
2-3KkaaBaJ
2-moaaa yraepoa atomaapuauar SIMP °C —cnextpuaarn kuménii
cuskuniapu (6, 100 MI'n, aneron —dg +D,0, m.y.)

C | I'amnoun- | I'ekcarunpokcuandeHo Banonews-rp. I'mrok.
aTOMH Ip. WJI-TP. A B C

C-1 120.4 115.6 116.3 114.2 122.0  |113.1 | 92.5
C-2 110.2 125.4 125.4 126.3 1322 1413 | 74.2
C-3 145.8 108.6 109.8 106.9 111.1 137.1 | 75.2
C4 | 139.1 144.8 145.3 145.1 151.6  [143.4| 70.8
C-5 145.8 136.6 136.6 135.7 135.6  [143.7 | 73.1
C-6 110.2 144.8 145.9 144.4 148.7 [110.5] 63.2
C-7 165.3 165.4 166.8 168.2 168.3 ]163.1

2-MoIaHuHT Macc-criekTpuaa m/z 1103 ra TeHr OViaran MOJeKyIsp HOHHUHT
ukkuta pparmentra: m/z 951 Ba 153 ra sra Oyiran uoHiapra napyajaHraHJIUMTMHA
Ky3aTHUIIl MyMKHH (4-cxema).

HO OH HO OH _
HO OH HO OH

HO OH

o )y

o O=C\ =0

CH,0
OH H O on

H HO OH
o) H OH

OH o H
H /0 m/z 153 (29%)

o= =0 COOH
COOH
o ol
OH
HO OH HO OH HO OH

oH ‘ m/z 951 (100%)

¢ CH,OH - -
H O  on 0.
_ H C-O OH
o o Y
. H
o eaom Pt WeSet
HOQOOH -~ o= /=0 coo’ HO  O-C.

(0]
HO OH HO O0-C

< - O Q o on m/z 301 (80%)
m/z 469 (10%)

OH HO OH HO OH

m/z 649 (9%)

4-cxema. 2- MOJJAHUHT MACC-CIIEKTPOMETpHUs parMeHTalHsACH
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By snnarotaHHMHAArd rOKO3a Ba Tajll KHUCIOTacH ypTacuJard Mypakkad
abup OOFMHWHT Yy3WITAHJIWUTHAAH nanonat Oepamu. m/z 951 ra sra Oynran
MOJIEKYJIIp MOH KeimHuanuk m/z 649 Ba 301 ra tenr Oynran ¢parmeHtiapra
napyanaHaau. Crnektpaa m/z 469 ra TeHr OYyJiraH WHTEHCUB WOH CHUTHAJMHUHT
Ky3atuiumu m/z 649 ra TeHr OyAraH MKKAJIAMYd HWOHHHUHI TapyaliaHuo,
BaJIOHEWJI-TYPYXHUHT 2XPajnd YMKKAHIUTHUHY TaCIUKIIANWIH.

OnuHran HaTWXKaJIapHU YMyMJIAIITUPUO, yIIapHU a1a0uET MablyMOTIapura
COJIMIITUPHII HaTHKacuaa 2-MOJIIaHU 1-O-ramioni-2,4-pajoneuni-3,6-
rekcaruapokcuaudenoni-f-D-rimoko3a (14) sxaHAUTH aHUKJTAH]IH.

HO
Ho  QH OH

o) pom
OH
OH

COOH

(0]

OH
OH OH HO OH

14

Konran  sHru  OuMpUKMaldapHUHT  KUMEBMM  TY3WIHLUIApU  XaMm
IOKOpHUAaruu3rK Ba KUMEBUI yCyIap BOCUTACH A TaXJIHJI dTUINO aHUKIIAHIH:

HO

OH

OH

3-O-ramnownn-1,2-panonenn-f-D-rmtoko3a

(E. helioscopia L.) 2-O-ramnoun-4,6-Banonenn-p-D-rioko3a

(E. turkestanica Rgl.)
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OH OH
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HO c H HO
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o} H HO
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1,2-au-O-ramnounn-3,6-sanonenn-fB-D-riroko3a

1,2-nu-O-ramonn-4,6-sanonen-B-D-rimoko3a (E.triodonta Prokh.)
(E.jaxartica Prokh.)
OH OH
HO
o COOH
HO

:
-
E
"E

1-O-6ucramnownn-2,4-sanonew-B-D-
rmtoko3a (E. Kudrjaschevii (Pazij)
Prokh.)

COOH

1,3-O-puruapoauraninoni-4-BaaoHear-
B-D-rmroko3a (E.glomerulans Prokh.)

Tannunmapra Ool OynaraH HMCTUKOOIM VCUMIIMKIAp MoaudeHoIapu

acocujia JOpH BOCHTAaJapu sIpaTUII TaJIKUKOTHUHT acoCcHi Basu(anapu Katopura
kupu6, O6ynma npod. C.M.MasnsHoB TomoHuaaH Annacardeaceae, Malvaceae,
Geraniaceae, Punicaceae kabu ownamapra KHpPyBYM YCUMIIMKIApAAaH aXpaTuo
onmuaran mnonudenomnap —Pyran (Rhus coriaria L), T'occutan (Gossypium
hirsutum L.), I'etacan (Geranium sanguineum) Ba [lynautan (Punica granatum)
BOCUTANapu Kupaau. YmoOy moiaudeHouiap acocuja JOpU BOCUTANAPU SIPATHII

Ma3Kyp JUCCEPTAIHS UIIH Joupacuia OakapuiraH.
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T'occuran
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[Iynuran

Yauaun 600 «AKpaTHd OJMUMHIaH MNOJAU(EHOJIAPHUHT  OMOJIOTHK
haoumMKIapu»Ia OMPUKMATIADHUHT AHTHOKCHJIAHT, AHTUPAJUKal Ba BHUpyciapra
Kapiy (paoyUTMKIapuHA aHUKIAI OYitmda oud OOpYIIraH TaIKUKOT HaTWXaaapu 0aéH
sTwiraH. AsKpaTuO OJMHTaH MOJIAJAPHUHT AaHTUPAJWKal Ba AHTHOKCHIAHT
xoccanapu buoopranuk kumM€ HHCTUTYTUHUHT «TagKMKOTIapHUHT (HU3HK-
KUMEBUHN ycyiuiap » naboparopusicuaa 0.¢.xa., npod. b.C.Camaxyrauaos, 0.¢.1.,
npod. M.M.AcpopoB 6ourunnurugaru «Monekyisip Ouodusuka» gadopaTopusicu
xoaumiapu xamaa Ilonema buodusuka uncturytd unmuil xogumu 6.¢.1., npod.
M.B.3amapaeBanap Tomonugan ypranwirad. [lonmudenon Oupukmanap 1.25, 6.25
mr/min gosanapaa DI (1,1-gudenwn-2-nukpuiruapasui) OapKapop 3pKUH
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pangukanura — HMcOAaTaH  AHTHPAAMKAN  XyCYCHSTHM  HamMo€H  KHIuO,
OuomemOpaHanapaa JIMNUJ Ba OKCUUIAPHUHT OKCHUIAIIAHWUIINHHA OJJAMHUA OJTaH.
[Homudenomnapuunr DI Ounan Xap XuJl MyXHTIArd KUMEBHUI peakuusicu
xapaCHuaa aHTUpaguKan (aoura ypraHwinO, SpKUH BAJICHTIMKHU KaWTapHIL
PEAKUMSCUHUHT TE3JIMK JIOMMUNIMKIApU aHMKIaHrad. TaxpuOanap wIyHIaH
nanonar 6epranku, DI MonekyIacHHUHT acOCHil KUCMHU JacTIa0KH 5 JaKuKa
JaBOMHIa KauTapuiano, noaudeHoIapHuHT tsy ssbHU JIDII KOHLIEHTpausIcCuHNA
50% ra xkamaiitTupuin yuyyH capd KuiraH BakTiapu 36-96 cek. HM TalllKWiI 3TraH.
OnuHran HaTWXKajgap acocuja MLIyHJad XyJocara KEJIMHTaH: MOJAJAJIApHUHT
AHTUOKCUIAHTIUK (AOJUTMKIAPU YJIApHUHT TY3WIWIIUTa, sSbHU B Xanmkamaru
THAPOKCUI TypyXJap COHHMra OOFIWK OyiIubd, yJapHHUHT COHHM OpTTraH capu
AHTUOKCHIAHT (aoiuiurd Xam KydaumO Oopamm. IllyHwHTHEK, THIPOKCHI
rypyxJjiap Oup-Oupura HucOataH opmo-xojaTaa >KOWIalran OupukMaiap mema-
XoJjarnarunapra Hucbatan okopu (aoimkka sra Oymamu. byHnman Tamkapu
AHTHOKCHUJAHT Ba aHTUpaaukan ¢aoumk OeBocuta C XalnKaHUHT TYHHUHTAHINK
napaxxkacura 0ornuk 0ynu6, C-2 Ba C-3 yriepon aromuiapu ypracuja KyIOoF
tytrad xamaa C-3 xonatna OH- rypyxra sra 6ynran oupuxkmanap - ¢aaBoHOIUIAp
SPKUH paJuKalljapra KapuiM OKOpH (QaoUIMKHU HaMOEH KWIraH. AMMO,
TaHHUHJIAp/a yMyMmaH OolIKaya XojaT Ky3aTWiraH. XyCycaH, THAPOJIM3IaHyBYH
TaHHUHJIAPHUHT aCOCUN TapKUOUW KUCMUHU THAPOKCUOEH30M KHCI0Ta XOCUIIACH -
rajijl KUCJIOTaCH Ba YHUHT OKCHJUIAHUII MaxCyJOTJapH TalllKWI 3TTaHiIuru Oouc,
yJap opmo- Ba napa- Xojnatiapjaa dpKUH pajuKaiapra HucOataH KU4YWK, Mema-
XoJaTAa dca MKopH (aoIMKHU HaMOEH KuiraHn. byHu ¢eHonm Xankacuia
JKOWJIAINTAaH ArOHa KapOOKCUJI TYPYXUHUHT Opmo- Ba napa-xoiarjapra TabCHP
KYpcaTyBUM JJICKTPOHJIAPHU HMTAPUII XYCYCHSITH OWJIaH TYITYHTHPHUII MYMKHH.
[ynunr yuyn 3,4,5-xonatnapaa OH rypyxura sra OyiraH raml KMCIOTacH Ba
YHHUHT XOCHJIaJapy FOKOPU aHTHOKCUIAHT (PaosTuKKa sra OyiraH.

Hlynaunraex PyTtanauHr tabumii Ba CyHBUH OHOJOTHMK MeMpaHaiapaa
MeMOpaHaTpon TabCcUpU ypraHwirad. TaJaKuKOTIap WIyHJIaH Aanonar Oepaaukw,
TUIPOJIU3JIAHYBYM TaHHUH MeMOpaHa HMuYMra KHUpUII Xoccacura sra Oynu0, y
Xy’kaiipa WuYMlia MOJIEKYJIAp CTPYKTypa - HMOH KaHAJUIAQPUHM IIAKIJIAHTUPAJIU.
Yuby MOJeKyysip CTpyKTypajiap CEeJeKTHUB MOTEHLHUANra Ba JUIUI TapKuOUra
OOFJIMKJIMK KaOW acoCHil XapaKTepuCTUKaapra ara.

llonugenonnapnune eupycnapea xapwu ¢aonnuxnapu. Euphorbiaceae
oWacu YCUMJIMKIAPUAAH aXpaTuOd OJIMHTAaH Typiau KUMEBHM TY3WIMINTa 5ra
oynran § Ta ssuru Oupukmanapauar OV Bra kapmm daonnuknapu Poccust Tubouér
Axanemusicu JI.M.MiBaHoBckuii Homuaaru Bupycosoruss uiAMUNA TEKIIUPUII
uHctutyTHaa npod. O.B.Kapamor Oomymimuruga ypranwirad. Tekmupuiran
Oapua Ompukmanap CEM SS xyxaiipamap ydyH nespid OHp XWJ IIUTOTOKCHK
xoccara ara 0ynu6, 50% nu Toxcuk go3a (TDsp) 117-300 mxr/mia arpoduna 6ynran
(3-xanBan). Bupycnapra kapmu ¢daomuukinapuau anukiam Makcaguaa CEM SS
xyxaupanapura OVB-1/gry pedepeHc-mTaMMHUHT KYTT MUKAOPJAArd HHPEKIUsICH
(1000TCIDsp) roxkrupunrad. Onub OopuiraH M3JaHUIUIAP HATWXKAcuia TYpTTa
oupukma - 1-O-ramnownn-2,4-Banonemnn-3,6-rekcaruapokcuuderon-f-D-riroko-

22



nupaHosa, 3-O-raymowi-1,2-sanonenii-B-D-ritokonupanos3a, 2-O-ramwionn-4,6-
BasioHenN-B-D-rmoko3a,  1,2-au-O-ramnownn-4,6-sanonenn-f-D-riooko3za  OVB-
uHpeKkuusacura eTapiau Aapaxaaa camapaiy UHTHOUTOPJUK KWINIIA aHUKJIAHTaH.
VYnapaunr 50% nu addextu nozacu (EDsy) moc paumiga 0.29, 3.1, 8.8 Ba 0.36
HU TaIIKWJ Kwirad. Tekmupuiarad OupuKMaiapHUHT UCTUKOOJUTUIIUTH yJIApHUHT
teparneBTuk uHAekcH (IS) Omnan Genrminanu6, TepaneBTUK uHaekcu 1034 Ba 472
oynran  1-O-rayumounn-2,4-BanoHeni-3,6-rexkcaruapokcuaudenomn-f-D-rinroko3a
xamaa  2-O-rautounn-4,6-BanoHenn-B-D-riaoko3a  UCTUKOOIM — OupuKMaiap
KATOpHUra KUPUTUIITAH.

3-kaaBaJ

[HoaudpeHoIapHUHT HMTOTOKCUK Ba 3P ekTUB 103aj1apu xamaa
TepaneBTUK HHIEKCJIapH

No bupukma TDsq EDs IS
- MKI/Min | MKr/mit | TDso/EDs
1 1-O-rannoun-2,4-Baoneuni-3,6- 300 0.29 1034.0
rekcaruipokcuaudenouns- 3 -D-riaroko3a
) 1,2-mu-O-ramnonn-4,6-saonenn-f-D- 145 31 46.8
TJIF0K032
3 2-O-ramnoun-4,6-sanoneni-f-D-riroko3a 170 0.36 472.0
4 1,2-mu-O-ramnownn-3,6-Basionenn-fB-D- 135 27.0 50
TJIF0K03a
5 3-O-ramioun-1,2-sanonenn-f-D-riroko3a 117 8.8 13.3
6 1-O-6ucramnounn-2,4-sanonenn-f-D- 170 250 6.8
TJIF0K03a
7 1,3 muruapoaurannoni-4-sanonear-f-D- 145 275 53
TJIF0K03a
rekcaruapokcuanpenomnn-6-(0- B-D-
8 | rmroxomupaHo3uo)-2-(O-1-O-Tpuramnonni- 215 23.5 9.1
B-D-rirokonupanosa)-nudgupu

Oxopu antuBHupyc ¢aomimkka sra Oynran  OupukmanapHuar OlBra
Kapliy TabCcup Kypcatuml Mexanuszmiiapu ypranwiradH. CEM SS xyxalipanapura
BUY-1gry mrammunuHr  kyn  mukgopaaru  uHdexuusicu  (1000TCIDsg)
IOKTUPWITaH Ba TEKIIMPUIYBUYM OUpHUKMaiap CyOTOKCHK KOHIEHTpalusiapaa
TypJiid BakT OpajuKjiapuaa KymuO Oopwirad. 72 coaTAaH CYHr TaxpuOa Ba
Hazopar (Oupukmanapcus) HamyHanapaan OWB-1 anturenu Oynran p24 HUHT
MUKJIOPUHM aHUKJIAIl Y4YyH HaMmyHamap onuHrad. Pedepenc Oupukmanap
cudatuga BUpPYyC Ba XyKaiipa ypracumaru y3apo TabCUPH MHTHUOUTOPHU- ACKCTPaH
cynbar 5000 xamma Teckapu TpPaHCKpHITAa3a MHTHMOUTOPH- a3MIOTUMUIUHIAH
(A3T) ooiinananunran. Iy xwnmarm Taxkpubanap naBOMUAAa TEKIIMPUITYBUYU
OMpUKMaJapHUHT WHTHOUTOPIOBUM TabCUpPU OWiaH OOFNMMK OYiIraH BUPYCHHHT
PEIIMKATUB AaBpy OOCKUYMHU aHUKJAI MyMKUH. ONMHraH HaTHKajaap IIyHAaH
nanonatr oepauku, 1-O-ramioun-2,4-saionensi-3,6-rekcaruapokcuaudenouni--D-
IVIFOKO3a BUPYCHUHI Xy’Kalpara KApUINWTra TYCKUHIWK Kuiamand, aMMmo 0 maH 5
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coarraya OyiraH BakT OpalMFuAa camapaliu Tabcup Kypcatau (4-xkansan). by
NOCTTPAHCKPUILIMOH AaBpra Moc kenud, A3T Oy mapoutna 0 gan 3 coarraua
Oyiran BakT opajuruaa MHruOuTop cudaruia tabcup Kypcarran. HatwkanapHu
anabuérnapia MaBXkyla OYyiraH MablyM  HMHTHOMTOPIAPHUHT  (TEcKapu
TpaHckpunTtaza (RT), mporea3a Ba uHTErpasa WHTHOMTOpJIApU) TYpJHd BaKT
opanukyiapuaarn OVMBra kapmm ¢aosumkiapu OyiuYa OJIMHIaH MabiyMOTJIap
OuslaH TakkKocjall OpKayd, 1-OMpUKMAaHMHI (aoJUINIH, UHTErpaTUB >KapaéHHUHT
TYcunuO KoauimM OwinaH OOFIMK OYIMIIM MYMKHUH JEraH XyJocara KEJIMHIaH.
Konran OupukManapHUHT UHTUOUTOPJIOBYM (DAOIUIMKIAPU XYIJAU JAEKCTpaH
cynbar 5000 Ouman Oup xwmin naBpjaa Hamo€H OynmuO, Oy mryOxacus BHPYC
pEIUTMKAIUACH OOIIIaHFUY OOCKUYMHUHT Onokinad KYyWWIuImu OwiiaH OOFJIHK.
Ymby OupukMatapHUHT 3apapiiaHraH XykaWpanapra 9 coaTmaad KeHUH KYIITWIHIINA
HaTHWXKacuaa MHPEKIUSHUHT UKKUHYM OOp macaiiumm Ky3aTuianbd, Oy mryOxacus
Ky OUKIUT HTHPEKIUS JaBOMHUIa XOCHI OYITaH sSTHTU BUPYC aBJIOJUHUHT KypIrad
ONMUHUINK OunaH Oornmukaup. BupycnmapHuHr Xykalipa MYuAard perIMKarUsCh
Mypakkab xapa€H XucoO0JiaHuO, MOoJU(EHOJIITAPHUHT BHUpYyCIapra KapIIuinuk
KYpcaTuIl MeXaHU3MJIApWHU MOJEKYJAp Aapakaga MyKamMmal TaXJIHJI KUJIHII
YUYH SIHaJia YyKyppOK TaJKUKOTJap ojaud Oopuil Tanad KWIMHAIH.

4-anBaJi
bupuxkmanapauar OUBra kapum ¢aosiukiaapu
Hamyna Bakr (coar)
0 1 3 5 7 9 24 36
1 0,147 | 0,265 | 0,559 | 0,726 | 1,193 | 1,165 | 1,123 1,351
2 0,140 | 1,150 | 1,295 | 1,302 | 1,414 | 0,693 | 1,170 1,381
3 0,111 | 1,289 | 1,267 | 1,382 | 1,408 | 0,801 | 1,343 1,413
5 0,128 | 1,249 | 1,290 | 1,316 | 1,418 | 0,480 | 1,295 1,403
Hexctpan | 0,105 | 1,148 | 1,312 | 1,367 | 1,370 | 1,372 | 1,408 1,392
cynbgar
5000

A3T 0,029 | 0,048 | 0,244 | 0,852 | 0,915 | 0,943 | 1,135 1,114

Bupycnapra xapmm Pytan, ['occutan, I'etacan, I[lynaurtan Ba Dydopobun
JIOpY BOCUTAIapUHU spatuill. CKpUHUHT HaTWxanapura kypa, Pyran Ba ['occuran
rpunn Bupycura, ['eracan, Ilyauran Ba DOydopobun OWNBra kapmm rokopu
(baoJTMKKa 3rajurd xamja KyJa KaM [UTOTOKCHK XYCYCHSTHHM HAMOEH KHJIMLIN
anukianrad. Tagkukotnap OWB-lgry, A(H3N2), (HIN1) Ba B Bupyc
ITaMMIIapyuaa YTKa3WIraH.

Bupycnapra kapmminuk kypcatuin ¢aosurura sra 6ynran Pyran, ['occutan
I'eracan, [lynutan Ba DyQpopOuH AOpPU BOCUTACHHM spaTull Makcaauzaa JlaBimat
®dapmaxones Tanadiapura MyBOQUK YJIApHUHT (PU3UK-KUMEBUNA JOUMUMIMKIAPU
Oaradcun ypraHuiraH, craHfapT HaMyHajJapu Ba JOpH IIAKJJIApU TaHJIAHTaH.
IyHuHraex, cyOCTaHUUSJIAPHUHTI KIMHUKAa OJNAu  (hapMako-TOKCHUKOJIOTHK
TAaJKUKOTIApH TYIUK yTKaswirad. OnuHran Hatwkanap acocuna Pyran, ['occuran,
['eracan, Ilynautan Ba DydopOun cyOcTaHmMsiiapu, CTaHIAPT HaMyHalapu Ba
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nopu makiuiapura Bakrunuanuk ®apmakoness Makonacu (BOM) noituxanapu
pPaCMHMJIAIITHPUIITaH.

V36exucron Pecny6mukacu CCB Jlopu BocHTazapu Ba THOOMH TeXHHKA
cubatuHn Hazopar Kwimil bom Oomkapmacu ®@apmaxosiorus Kymuracu
tomoHuaaH Pyran, ['occuran Ba I'eTtacan qopu BocuTalapura KJIMHUK CHHOBIIAP
VTKa3uil y4yyH pyxcar Oepuirad. PyTaH mnpemnapaTHHUHT KIWHUK CHHOBJIApHU
myBadakuarau Tyramuianrad. Pyran 0,025 npemapaTv KJIMHUKaJIap TOMOHHUAH
V36exucTon Pecnybnukacuna pyixarnan yTkazuin Ba THOOMET aManuéTuaa KeHT
KyJqnam ydyyH TaBcus otuwiarad. llyHunrnek, Pyran crangapr HamyHacu,
cyOcTaHnusacu Ba TabJeTKaJlapuHu TUOOMET amManuéruja KYJUIAHWIWIIN YYyH
pyxcat Gepunranauru Tyrpucuaa Y3P CCB Jlopu BocuTanapy Ba THOOHI TeXHUKa
cupatuHu Hazopar Kwimiml bom OomkapmacunuHr IllaxomatHomacu, nopu
BOCUTACHHHU pYMXaTJAaH YTKAa3WITaHIWMK TyFpucugaru [ yBOXHOMAacu OJIMHTaH.
Pytan cyOcranmnusicu, cTaHaapT HaMyHacH Ba Jopu makuiapuauar BOMnapu Ba
KyJutanum iypukHomanapu @apmakosioruss KymMmuracu TOMOHHIaH TaCAMKJIAHTaH.
Pyran, I'occuran, I'etacam Ba IlyHuran nopu BocuTaapura V36exucron
Pecniybnukacu WHTenekTyan MyJK areHTIMTMHUHT 4 Ta HMXTUpOra MaTeHTU
OJIMHTaH.

Typruaun 6006 «Iloandenonapau axpatud oJuIAa KYJIJIAHWITAH
IIAPOUT Ba Yycayduaap»la TaAKUKOT OOBEKTH Ba YyCyJUlapH, MojaudeHouiap
WUFUHAMCUHU aXpaTHO OJIMII, YyJIapHU WHIAUBUIAyasl OWpUKManapra OYiuil,
YJIApHUHI KHCJIOTAlIW, WIIKOPUW THAPOJIM3M Ba METWUIAIL XaMJa METaHOJIMU3
peaKkUAIapuHU YTKA3UIl I[IApOUTIIApH, Peaklus MaxCyJOTIapUHU aHUKJIAIIA
KYJUTaHWITaH KOJIOHKAJIM, KOFO3JIM Ba IONKa KaTJaMJIM XpoMaTorpadus ycyiiapu
XaMmJla yiapja KYJUIaHWITaH SpUTYBUYWIIAD CHUCTEMalapu TyFpucuaa OaTtadcui
MabJIyMOTIap OepuIiraH.

XYJIOCAJIAP

1. WUnxk ©6op Euphorbiaceae ownacura xupyBun 29 Ta JCUMIIUK
nonudeHoutapu TapkuOu Ypranwiad Ba yinapaaH 70 paH opTUK  (eHoI
Oupukmanap axparu0d onuuau. llomudenomnap acocaH YCHUMIMKIAPHUHT
WIAU3Iapuaa TYyTuiaHran Oynu0, ynap ¢riaBoHouIap, (peHoJoKucIoTamap Ba
TaHHUHJIAP/IaH TAlTKUI TOTTAHIUTH MabIyM OVIIIH.

2. Axpatu0 onMHraH OWPUKMAJAPHUHT TY3WIUILIIApU (PU3UK-KUMEBUN
yCyJulap BOCHTAacHJa aHUKIAHAW. YJnapaaH 8§ Tacu aBBal aaaduétiapiaa
KEeJITUPWIMAral siHru Mopajanap 0ymuo, Oynap 3-O-ramiowun-1,2-Banonenn-f3-D-
IJII0K034, 2-O-ramnown-4,6-Banonem-f-D-ritoko3a, 1,2-mu-O-ramnoni-4,6-
BasioHeus-B-D-rmoko3a,  1,2-nu-O-ramnown-3,6-sanonewn-f-D-rimroko3za,  1-O-
oucraiounn-2,4-sanoneunn-f-D-riatoko3a, 1-O-rannowni-2,4-sanoneunn-3,6-
rekcarusipokcuaudenounn-p-D-riaoko3a, 1,3-O-auruapoauramioni-4-saaoHear--
D-rimroko3a, rekcarunpokcuaudenonn-6-(0O- B-D-rimokonupanos3uno)-2-(0-1-O-
Tpurauioni-pB-D-riaroko3a)-quddupu SKaHIUTH MabJIyM OVIIIH.
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3. Axpatu0® onuHraH NOJU(PEHOUIAPHUHT IOKOPH AHTHOKCHJIAHT Ba
aHTUPAJMKAII XyCYCUATHUra 3Tajury, my OujaH Oup BakTAa OnomMeMOpaHallapHU
JNECTPYKLMSAra  ydypaTMaciurd  aHukinanad. OnuHran  HaTwxkanap  UIyHU
KYpcaTAMK{, MOJJAJTapPHUHI  AHTUOKCUIAHTIMK  (AaoJUIMKIapu  MOJIEKyJia
TapKuOUJaru THAPOKCUJI TypyxXJiap COHWra, YyJapHUHI Oup-Oupura HucOaTaH
¥y3apo sxoimammm ypHura Ba C XaJKaHUHI TYWMHTAHJIWK Ba TaJUIOWJLIAHWII
Japakacura OOFIUKIUTH MabiIyM OVIIIu.

4. Euphorbiaceae owunacu YCUMIMKIApUAaH aXpaTuO OJWHTAH SIHTU
OMpUKMaNApHUHT BUpYycCIapra Kapi (QaojUIMKKa Srajurd aHUKIAHIU. YJap
nungan  1-O-ramnown-2,4-Banonen-3,6-rekcaruapokcuaudenoni-f-D-rioko3a,
3-O-rayumownn-1,2-Banonemn-f-D-riroko3a, 2-O-rammonn-4,6-Batonenn-B-D-
rimoko3a, 1,2-nu-O-ramnoun-4,6-Banonenn-B-D-rimroko3anap Bupyciapra Kapiid
10KOpH ¢aoumkH Hamo€H Kunub, OUB-undexmuscura Hucbatan camapanu
MHTUOUTOPIMK KHJIWIIK MabiayM Oyinau. YOy OupuKManiapHUHT BUPYCra TabCHP
KypcaTHIll MeXaHU3MJIapH ypranwinod, oupruHuu Oupukma nposupyc JHK cuauHr
Xy>Kaiipa TeHOMHUTra MHTErpalusiallyB >kapaéHra, KoJraH OupukMaiap 3ca BUPYC
Ba HULIOH-XY>KalpaHUHT ¥3ap0 TabCUPUra KAPUIMIMK KYPCATUILINA MabiIyM OVIIIH.

5. Pyran, I'occuran, I'eracan, Ilynuran Ba DypopOuH A0pU BOCUTAIAPUHU
sapatuil Makcaauaa Jlasnar dapmakornes Tanadnapura MyBoGUK CyOCTaHIUSATIAPH,
CTaHJapT HAMyHajlapy Ba JOPU IMIAKIUIAPUHUHT (PU3UK-KUMEBHM Ba (apmako-
TOKCUKOJIOTUK Xoccalapu ypranuinau. OJuHraH HaTwxajlap acocuja yJjapra
Bakrunuanuk ®apmakones Makosanapu JgoMuxajapyd pPacCMUWIAIITUPUIAN Ba
®apmKymurara takaum stuiad. Pyrtan 0,025, T'occuran 0,025, I'eracan 0,01,
[Tynutan 0,01, Dydopoun 0,025 gopu makwiapu spaTuiIu.

6. V36exucron Pecry6mukacu CCB Jlopu Bocutanapy Ba THOOMi TeXHHMKA
cupatuHu Hazopar Kwmiml bom Oomkapmacu @apmaxosiorus  Kymurtacu
ToMoHugaH Pyran, l'occuran, I'etacaH JOopM BOCHTAJIAPMHMHT  KJIMHUK
CUHOBJIAPUHU YTKA3UI YUyH pyXcaT Oepuiau.

7. Pyran pa0puM BOCHUTAaCMHUHI KIMHHMK CHHOBJIapu MyBaddakuariu
TyraJiaHau Ba Y30eKkHCToH PecryGimkacuia pyixaTiaH yTKasUIl Ba THOOHET
aMaIMETHIA KeHT KYIUIall yuyH TaBcus >tiiu. Y3P CCB Jlopu BocuTanapu Ba
THOOMI TexHuka cudarunu HazopaT K bomr Oomkapmacu ToMoHuaan Pyran
CTaHJapT HaMyHacH, CyOCTaHIMSICHM Ba TaOJeTKaJapuHU TUOOMET amanuéruaa
KYJUIAaHWJIMIIN y4yH pyxcaT Oepunrannuru Tyrpucugaru lllaxomatHomacu Ba
JIOpPM BOCUTACUHU pYyMXaTJaH YyTKa3WIrawivk ['yBoxHomacu onuHau. Pyrtan
cyOCTaHIMACH, CTaHAApT HaMyHacd Ba Jopu MmakapuHuar B®OMmapu Ba
KyJutanuin nypukHomanapu dapmakosorus KymMmuracu TOMOHHUIAH TaCIUKJIAHIM.
['occuran Ba I'etacaH n0pM BOCUTACHHUHT KIMHUK CHHOBJapu OOILJIaHHII
apadacuna.

8. I'punmra xapmm ¢aommukka sra Oynran Pyranm Ba 'occuran, ONBra-
Kapmu (daomnukka sra Oynran ['eracan Ba IlyHuran popu BocuTanmapura
V36exucTon Pecniyonukacu HWutenextyan Mynk ArentnuruHusar Ilatentnapu
OJINH]IH.
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HAYYHBIN COBET 16.07.2013.K.B.T.13.01 IIPU HHCTUTYTE
BUOOPI AHUYECKOIN XUMHUU 1 HATITUOHAJIbBHOM
YHUBEPCUTETE Y3BEKUCTAHA IO NPUCYXXJIEHUIO YYEHOH
CTEIIEHU TOKTOPA HAYK

AKAJJEMUSA HAYK PECIHYBJIUKU Y3BEKUCTAH
UHCTUTYT BUOOPTAHUYECKOH XWUMUHU

ABAYJIAIXKAHOBA HOIAUPA I'YIIOMKAHOBHA

MNOJIMPEHOJIbI PACTEHUI CEMEfICT]%A EUPHORBIACEAE "
APYI'NX TAHHUAOHOCHbBIX PACTEHUU U CO3JAHUE HA UX
OCHOBE JIEKAPCTBEHHBIX CPEACTB

02.00.10 — buoopranuy4eckasi XumMust

ABTOPE®EPAT JJOKTOPCKOM IUCCEPTAIIUMA

Tamkent — 2015
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Tema IOKTOPCKO# JHMccepTALIMM 3aperucTpupoBaHa B Beicuieii aTrecTallmoHHO KOMUCCHHA
npu Kabunere MunuctpoB Pecnny6amnkn Y3o0ekucran 3a 30.06.2015/B2015.2. K114

JlokTopcKkas auccepTanys BelodHeHa B IHCTUTYTe OMOOpraHNueCKONH XUMUH.

ABTOpedepar amccepTaniy Ha TpeX sA3bIKax (Yy30CKCKWA, PYCCKWM, aHTJIMMCKHMI) pa3MelieH Ha
BeO-cTpanuile Haydynoro coserta mo ajapecy htt://ss.biochem.uz u MHpopmaiimoHHO-00pa30BaTeIbHOM
nopraie “ZiyoNet” mmo aapecy www.ziyonet.uz

Hayunsrii MagasnoB Caugmyxrap MakcyaoBu4
KOHCYJIbTAHT: JOKTOpP XMMHYECKHX HayK, podeccop
Odunuanbublie 3aiinyTauHoB YMap:xoH HacpyTaunoBuy
ONIMOHEHTHI: JOKTOp XMMHUYECKHX HayK, podeccop

Apunosa Tamapa YkramoBHa
JIOKTOP MEIUIIMHCKHUX HayK, Ipodeccop

Canumon baxoaup TaxupoBu4
JIOKTOP XMMHYECKUX HAYK

Benymas V30ekckuit HAy4HO-UCCIIeIOBATEIbCKUI XUMHUKO-
OpraHmu3amnus: dapmareBTndeckuit ”HCTUTYT M. A.CynraHoBa
3ammTa COCTOUTCS « » 2015 . B 4acOB Ha 3acelaHhHd Hay4yHOro COBETa

16.07.2013.K.B.T.13.01 npu Uucturyre brioopranuueckoit xumun n HannoHaibHOM YHHUBEpCUTETE

PY3 mo agpecy: 100125, r. Tamxkent, yn. Mup3o Yiyroeka, 83. Ten. 262 35 40, dakc: (99871) 262 70
63, e-mail:

C nuccepramueii MOXHO O3HaAKOMUThcd B MHdopMmarnmoHHO-pecypcHOM meHTpe WHCTHTyTa
OMOOpTraHNYECKON XUMHH T10 ajapecy T. TamkeHt, yia. M.Ymyroeka, §3.

ABTopedepar auccepTanuy pa3ociaH « _ » 2015 rona.
(mpoTokoIT pacchuIkd Ne oT 2015 roma.)

A.C. Typaes
[pencenarens HAYyYHOTO COBETA MO MPHUCYKICHUIO
y4EHOU CTETNeHU TOKTOpa HayK, J.X.H., mpodeccop

B.H. Baoaes
VYdeHbIl cekpeTapb HAyYHOTO COBETA MO MPUCYKICHHIO
y4EHOM CTENEHH JOKTOPa HAyK, J.X.H.

A.A.AXyHOB

IIpencenarens HaAy4YHOrO CEMUHAapa IMPU HAYYHOM COBETE
10 MPUCYXKICHUIO YYEHOU CTENEHU JOKTOpa HAYK,
1.0.H., mpodeccop
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BBenenue (aHHOTANMS JOKTOPCKOI JUCCEPTAIIMHI)

AKTYaJIbHOCTH M BOCTPe0OOBAHHOCTHL TeMbl auccepranuu. [{o 30 nmpoueHToB
JIEKAPCTBEHHBIX CPEJCTB, HCMOJb3yEMBIX B COBPEMEHHOM MHUPOBOM MEAULMHE,
CO37aHbl Ha OCHOBE MPHUPOJHBIX, B TOM YHUCIE MNOJU(EHONBHBIX COEIUHEHUI.
[TonudenonpHuble coeAuHEHUsT 001aal0T CIIOCOOHOCTBIO MOHMXXATh YPOBEHD
XOJIECTEpPUHA B OPTaHU3ME, YKPEIUISIOT CEPIEUHO-COCYAUCTYI0 CUCTEMY, MOBBIIIAIOT
UMMYHHTET, 00JaaaT aHTUOaKTEepUATbHBIM, AHTUTUIIOKCUYECKHM,
MIPOTUBOBUPYCHBIM,  NPOTUBOBOCHIAIIUTENIBHBIM, IPOTUBOOMYXOJEBBIM U Jp.
NencTBUAMH. brarogapsi Jerkoil yCBOSIEMOCTH OPraHU3MOM, OTCYTCTBHUIO TMOOOYHBIX
JENUCTBUN, OHU MCTIOIB3YIOTCS TP JICUCHUH Psijia 3a00JIeBaHUM.

B pesynprare mumpoKOro pacnpoCTpaHEHMs II0 BCEMY MHUPY, YIPOXKAIOIIHUX
4yenoBeuecTBy MHQpeKui, kak Bupyc nmmynonedununra yenosexa (BUY) u rpunmna,
YBEJIIMYUBACTCSI BEPOSITHOCTH 3a00ieBaHMsI OOJBIIMHCTBA HACENCHUS 3EeMIIH ATHMH
oonesnsamu. BUY-undexmus, BeipBatomas CIIN]I, mpeBpammaeTcs B TI00aTbHYIO
npobnemy. B nmocnegnue rojpl BoIABI€HA aHTUBUPYCHAs aKTUBHOCTh TAHHUHOB, B
YaCTHOCTHU CHOCOOHOCTh 3TUX COEIMHEHU MHAYUUPOBAaTh HHTEP(EPOH B OpraHusme,
oka3biBag 3((PeKTUBHOE HHIHOMTOPHOE BO3ACHCTBME HAa PA3MHOXKEHUE BHUpYCa
nMmmyHo eduiuta yenoseka (BMY-1, HIV-1). B pe3ynbrare CKpuHUHTA COCIMHEHU,
BBIJICICHHBIX M3 pacTeHuil cem. Annacardeaceae, Geraniaceae, Malvaceae,
Punicaceae n Euphorbiacea, npouspacratomux Ha Tepputopuu LleHTpanbHoi A3uu,
OblTM  BBISIBJICHBI  MONHMGEHOIBbI, 00JaJalomue BBICOKOH  MPOTHBOBHBYCHOM
aAKTUBHOCTBIO, B TOM YHCJIC KOMIIO3HUIIMH, MMOJABISAIONINE B KOHIIEHTpauu 10 MKr/mi
nogaBsaoT pernkanio BUY-1 Gomee, yem Ha 80%. Bce mnpuMensiembie B
COBPEMEHHOW MEIUIIMHE JIJIsl JICYCHHUs] BUPYCHBIX 3a00JIEBaHHI JIEKapCTBEHHBIC
CpEICTBAa WMMEIOT CHHTETUYECKYIO MPHUPOAY, W TMPOSIBISAIOT HEKOTOpbIE MOOOYHBIC
JNEUCTBUA. OJTO TOKa3blBAET AaKTyaJlbHOCTb M  BOCTPEOOBAHHOCTb  CO3AAHMS
JIEKAPCTBEHHBIX CPEICTB HAa OCHOBE NPUPOJHBIX COCOWHEHMU. [[ns pemeHus 3tTou
npo0iemMbl HEOOXOJUMO MPOBECTH M3bICKAHWE HOBBIX MEPCHEKTUBHBIX MCTOUYHUKOB
noJIu(EeHONOB, BBIACIUTh M YCTAHOBUTh XUMHUYECKYIO CTPYKTYpY COEIUHEHUH,
BBISIBUTh UX OMOJIOTUYECKYIO aKTUBHOCT.

HccnenoBanust JaHHOM  JUCCEPTAIMOHHOM pabOThl CHOCOOCTBBIBAIOT K
BBITIOJTHEHUIO B OIPEJEICHHOM CTENEHU 3a7ay, MOCTaBJIEHHBIX B NpUHATOM Ne39 23
ceHtsa0pss 2013 roma 3akone Pecnybmuku VY306ekucran «O NPOTUBOJACHCTBUU
pacnpocTpaHeHUIO0  3a00JieBaHMS, BBI3BIBAEMOTO  BHPYCOM  HUMMYyHOae(HIMTa
yenoBeka (BUY-undexmus)» u npunstoit Kabunerom MunuctpoB ot 10 ceHTAOps
2014 roma Pemenmem Ne255 «l'ocynmapcTBeHHas mporpamma B o0iacTu
npotuBojeicTBus pacnpoctpaneHnto BUU-undexunnu B Pecriybnuke Y36ekuctan Ha
2014-2016 rr.».

CooTBeTcTBHE HCCIE0BAHMS C TMPHOPUTETHHIMH HANPABJIECHHUSIMH
pa3sBUTHA Hayku M TexHosorumid PecmyOumkm. Hacrosmas auccepranuoHHas
paboTa BBHINOJHEHA B COOTBETCTBUU C MPUOPUTETHHIMU HAMNPABICHUSIMH Pa3BUTHS
Hayku U TexHosoruu PecnyOnuku VY30ekucrtan [ocymapcTBeHHONW Hay4dyHOU
nporpammbl  [IIIN-11  «Pa3paboTka  TEXHOJOTMM  NPOU3BOACTBA  HOBBIX
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JICKapCTBEHHBIX CPEJCTB HAa OCHOBE MECTHOTO NPHUPOAHOTO M CHHTETHYECKOTO
CBIPBS».

0030p MeRTYHAPOAHBIX HAYYHBIX HCCIAEI0BAHUIN 10 TeMe auccepranuu. B
MHUPOBBIX Hay4HbIX LIEHTpax, BKItouas Faculty of Pharmaceutical Sciences, Okayama
University (Anonus), College of Pharmaceutical Sciences, Matsuyama University
(Amonus), Centro de Edafologia y Biologia Aplicada del Segura (Mcmanus),
Molekulare Botanik, Universitit Ulm (I'epmanust), Department of Chemistry &
Biochemistry Miami University (Oxcdopa, CIIIA), International association Groupe
Polyphénols (®pannus), Uactutyt dusuonoruu pacreHuit um. K.4A. Tumupsizera
PAH (Poccus) BegyTCsi MHTEHCUBHBIE HCCIIEIOBAHUS IO HU3YUYECHUID XUMHYECKOIO
cocTaBa ¥ OMOJIOTUYECKON aKTUBHOCTHU MOJM(DEHOTBHBIX COCTMHEHHM.

B pesynbpTaTe uccienoBaHuii, MPOBOJAMMBIX B MHUpPE B 00JIaCTMU TaHHHUHOB,
SBIIIOIIMXCS OJHUM W3 IIHPOKO PACIPOCTPAHCHHBIX KJIACCOB MPHUPOITHBIX
COCJIMHEHUW, [0 YCTAHOBJEHUIO XUMHUYECKOM CTPYKTYphl H OHOJOrMYECKOM
aKTUBHOCTH, JOCTUTHYTO CJEOYIONee: TOHSATUE «TAHWHBD) OBUIH JIOTIOJHEHBI
XUMHUYECKUMHA M CTEPCOXMMHUYECKMMH  JaHHBIMH  «JJJIJaTOTAHHUHOB». U3
UCIIOJIB3yeMBbIX B HApPOJHOW MEIUIIMHE PACTECHUH OBLIM BBIJACICHBI B HATHUBHOM
coctostHuu Oosnee 500 coeamnenuii (Okayama University, Matsuyama University),
nyTeM (DepMEHTATHBHOIO OKUCJIEHUS B YCIOBHSIX 1n Vitro OCyIIECTBIEH CUHTE3 raJlo-
W JJUIArOTAHHUHOB, M3 MOHOMEPHBIX TAJUIOTAHHUHOB TOJIyYEHBI JIUMEPHBIC
samtarotanHuHbl (Universitdt Ulm), uccrienoBansl OMOJOCTYMHOCTh W METaOOIU3M
ammarorananHOB B oprann3me (Centro de Edafologia y Biologia Aplicada del Segura),
M3y4eH XUMHU3M KOMIUIEKCAa TaHHUH-TIPOTEMH, I WHTEPECYIOMUXCS XUMHEH
noJu(eHOIOB W KIACCHUYECKUMH METOJaMH HX WCCIEIOBAaHUS CO3JaHO OHJIANH
nocooue «Tannin Handbook» (Miami University), uisi O3HAKOMJICHHS C
JOCTHKCHUSIMH B OOJIaCTH TPHUPOJIHBIX TMONMH(EHONOB, OOMEeHe HHpOpMaIe
co3aaHa MexyHapoaHas accormarus. (Groupe Polyphénols).

B macrosimee Bpemsi mpoBOASTCS pabOTHI 1O BBIJACICHHUIO W3 PacTCHUM
TAaHWHOB,  TOJYYEHHUIO WX  TMPOU3BOJHBIX,  YCTAHOBJCHUIO  3aBUCHUMOCTH
OMOJIOTUYECKONH aKTUBHOCTH OT XHMHYECKOW CTPYKTYPBI, BBISBICHHUIO MEXaHH3Ma
NPOTUBOBUPYCHOW AaKTUBHOCTH, TOJYYCHHIO TallJIO- W JJUIATOTAHHUHOB TMYTEM
CUHTE3a, KOTOpbIE SBIISIIOTCSA NPUOPUTETHBIM  HAMpaBI€HWEM B  HAy4YHBIX
UCCJIeIOBAHUSIX.

Crenenb uzyueHnoctu npodjemsl. B xonme XX Beka T.Yoshida, T.Okuda u
pSa IpYTruX AMOHCKUX YYEHBIX HaYaJldi WHTEHCHUBHBIE WCCIICIOBAHNE TAaHWHOB
pacteHuii cemeiictBa Euphorbiaceae. Hapsnmy ¢ W3BECTHBIMH MOHOMEPHBIMHU
THIPOJIU3YEMbIMA TaHHUHAMU, OBUIM BBIIETICHBI DS HOBBIX JIUMEPHBIX W
OJIMTOMEPHBIX 3JUIATOTAHHUHOB. bBBUIO YyCTaHOBIEHO WX CTPOEHUs, BBHISBICHA UX
BBICOKAsl aHTUOKCHIAHTHASI, IPOTUBOBUPYCHAs, B TOM unciie aHTH-BUY-akTUBHOCTS.
B nocnennue roner JI.H.I'BazaeBa, M./[.Ananus u3 E. glareosa, BXOASIIETO B CEM.
Euphorbiaceae Buinenunu rimapeur-A, T.Yoshida, Y.Amakura, Y.Liu, T.Okuda u3 E.
humifusa sybopmucun M1, M2 Ba M3, SBASIOMMXCS HOBBIMU THIPOJIN3YEMBIMHU
TuMepHbIMU TaHHUHHaMU. Z.Z.Ibraheim, A.Ahmed, W.M.Abdel-Mageed u3 E.peplus
L. w E. aphylla Beinenunu Metwiramiar, kemrndeposi, KBepLeTHH, KBepleTuH-3-0O-
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(2°°,3”’-puramnonn)-a-L-pamuosun, 3.,4,3’-tpu-O-metnn-4’-O-B-D-rirokonupanos3ua
AJUIAroBOoM KUCHOTHI, 3,4,3°-T1pu-O-MeTun-4’-pyTHHO3U JJUIArOBOM KHCIOTBHI, H
BBISIBUJIM MX OOJIEYTOJSIONLYIO, MPOTUBOBOCHAIUTENbHYI0, AHTUOAKTEPUAIbHYIO
aktuBHOCTh. E.A.KapnoBa, E.Il.XpamoBa mpoBeld CpPaBHUTEIBHOE H3YyYEHUE
(G1aBaHOMJOB HEKOTOPBIX MpeAcTaBuTeNne cem. Euphorbiaceae w BblIEIWIH
raJIaKTO3UArayiaT KBEpLETHHA.

B V30ekucrane mnepBble HUCCIENOBAHUS [0 BBIJICICHUIO MOJU(EHOIOB U3
MECTHBIX PACTeHHH, MOJIYYEHUIO UX MPOU3BOJHBIX, U3YUEHUIO UX OHUOJIOTHYECKOM
aKTUBHOCTU OBUIM OCYIIECTBJICHBI 1OJ pyKoBoAcTBOM akanemuka A.C.CaapikoBa. B
Nucturyre buooprannueckoit xumuu 1.x.H. A.K.KapummxaHoBeiM wu3 psaa
JIEKOPAaTUBHBIX, JIEKAPCTBEHHBIX PACTEHUM, OKpAIICHHBIX COPTOB BHHOrpajga u
IJIO/IOB BBIJIEJICHBI aHTOIIMAHBI, HA X OCHOBE CO3/IaHbl U BHEJIPEHBI B MPOU3BOIACTBO
MUIIEBbIE KpacuTesiu. bBonbliol BKIAJ B UCCIACAOBAHUM XUMHUHM KATEXUHOB U
npoaHTonaHuMuHoB BHecau K.X.H. HI.FO.McnambGekoB, n.x.H npod. 3.A.Kynues.
[Ipod. A.M.UcmamnoB, H.M.bapam Ha o0ocCHOBE cCHeNU(PUISCKOTO MUTMEHTA
XJIOIMMYATHUKA — TOCCUIIOJIAa M €ro MPOU3BOJHBIX CO3JQIM DSl MPOTUBOBUPYCHBIX
CpeACTB  (QHTUTEPHETUYECKOr0,  AHTUXJIAMUAUNHOTO,  T'eNaTONPOTEKTOPHOIO
necrcBusa) «Merocuny, «l'ozanmugon», «Parocun» u Ap., KOTOpble BHEAPEHBI B
npousBoacTBo. Ho B TO ke Bpemsi, B PecnyOnuke 10 cuX Mop He OBLIM CO3JaHBI
IIPOTUBOBUPYCHBIE CPEACTBA HA OCHOBE TAHUHOB.

CBsi3b  JHCCEPTALIMOHHOIO  MCCJICAOBAHUS €  IUIAHOM  HAY4YHO-
HCCIEA0BATEIbCKHX  pad0T  HAYYHO-HMCCJIEI0BATENbCKOI0  YUYPeKIACHUS.
Huccepranmonnas paborta BwimonHeHa B MuctutyTte buooprannueckoir Xumuu
paMkax ['ocyaapCTBEHHBIX HAyYHBIX MPHUKIAJHBIX U WHHOBAIIMOHHBIX IPOEKTOB:
MP-41 «MexaHu3mbl HMHTHOMPOBAHMHM BHUPYCHOW peIUIMKAlMK ToaudeHosamu
pactenuit» ¥Y3o6ekcko-Poccuiickoro npoekra (2008-2010 r.r.), A-10-065- «Co3znanue
3¢ (HEeKTUBHOTO JIEKAPCTBEHHOT'O CPEACTBA MPOTUB I'PUIINIa HA OCHOBE MOJN(EHOIIOB
PaCTUTENILHOIO TMPOUCXOXKACHUS U aHAIW3 €ro MNPOTUBOBUPYCHOM aKTUBHOCTH
(2006-2008 r.r.), A-10-122 «Pa3paboTka JexkapcTBEHHbIX mpenapatoB ['eracan u
[Tynutan, oonanarommx npotuBoCIIN/{oBoil aKTUBHOCTBIO HA OCHOBE MOJIU(PEHOIOB
pactutenbHoro  ceipbsi»  (2006-2008  r.r), DA-A12-T160  «Pa3paboTka
JIEKapCTBEHHBIX  mpemnaparoB  mnpotuBorpunmno3Horo  (Pyran,  Toccurtan),
npotuBoCIIN{oBoro (I'eracan, IlynuTaH) nelcTBUN Ha OCHOBE TMOJU(PEHOJIOB
MECTHOTO PacTUTENBHOTO ChIpbs» (2009-2011 r.r.), UDA 2012-6-6 «Opranuzanus
MPOU3BOJICTBA JIEKAPCTBEHHBIX CPEACTB, NpoTtuBorpunmno3dHoro (Pyran, ['occurtan),
npotuBoCIINdoBoro (I'eracan) paeiicTBuii Ha OCHOBE MOJIU(GEHOIOB MECTHOTO
pactutenbHOro coipbsi» (2012-2013 r.r.), A-11-T-051 «Pa3paboTka nekapCTBEHHOTO
npenapata Jydopoun, obmamaromero nporuBoCIIMIoBoit akTuBHOCTBIO» (2012-
2014 r.r.).

Hear wuccaenoBanusi. Cozganne  d(PPEKTUBHBIX  MPOTHBOBHPYCHBIX
JIEKapPCTBEHHBIX CPEJICTB HA OCHOBE MOJIU(PEHOIOB MECTHOTO PACTUTEIBHOTO CHIPbSL.

3agaum ucciie10BAHNUSA:

M3BICKAHUE TYTEH BBIJACICHUS YUCTBIX COCAMHECHUN W3 MIpeacTaBuTeneu 29
BUJIOB cemeiicTtBa Euphorbiaceae;
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ONpEeIeJICHHE CTPYKTYPhI BBIJEICHHBIX COCAUHEHUN METOJaMU XUMHUYECKOTO U
CHEKTPaJIbHOTO AHAJIN3A;

U3y4YeHUE OMOJIOTMYECKOrO JCUCTBUS BBIACICHHBIX COCAMHEHUI W BBISBIICHUE
Cpelli HUX BEIIECTB, 001aal0IIMX HanboJiee BHICOKON aKTUBHOCTBIO;

V3y4YEHUE B3aUMOCBSI3U MEXJIY XUMHUYECKOM CTPYKTYPOM COCIMHEHHUU M UX
OMOJOTNYECKON aKTUBHOCTBIO;

obopmiienue Bpemennbix ®apmaxoneinbix crateir (BOC) na cyOcTaHumw,
CTaHJapTHbIe 00pasipbl, JekapcTBeHHble Qopmbl Pyrtana, ['occurana, I'eracana,
[Tynurana u Dydopbuna;

CO3/1aHuE JIEKapCTBEHHBIX cpeactB Pyran, ['eracan, l'occuran, IlyHuran wu
DydopOuH.

OO0bekT uccjenoBanus. 29 pacteHuit, BXoIAmX B ceM. Euphorbiaceae.

IIpeamer ucciaenoBanus. [lomudeHonsl, THAPOIN3YEMbIE TAHUHBI.

Metoabl uccaenoBanusi. I[lpu BbIMOTHEHWM PpabOTHl  UCIOJIB30BAHCH
TEXHOJIOTUYECKHE (IKCTPAKLMS B CHCTEMAaX TBEPAOE TEIO—KHUAKOCTb, MUIKOCTb—
XKUIKOCTh, MPOLIECCHl OCAXIECHMS,  CYIIKH, XpomaTorpaduyeckoe pasJeieHue),
XUMUYECKHE (KUCJIOTHBIA M CTYNEHYaTbld TUAPOJIU3, IIEJIOYHOE pacCUICIUICHHE,
METWIMpPOBaHWE U  MeTaHoiu3), ¢usuko-xumuueckue (Y-, UK-, SAMP-
cnektpockonusi, Q-TOF LC-MS cnektpomMeTpus) 1 aHAIUTHYECKHE (TOHKOCIIOWHAS U
OymakHast xpomarorpadus, BEM, CHEKTPO(POTOMETPUUECKUH,
dotornextpokonopumerpuueckuii, BIXKX) wmerompr u  meromsl  (papmako-
TOKCUKOJIOTUYECKUX UCCIEAOBAHUMN B YCIIOBUSX in Vitro W in vivo.

Hay4ynasi HOBU3HA MCCJIEIOBAHMS 3aKIIIOYAETCS B CIETYIOLIEM:

BHepBbie U3 29 BUIOB pacTeHui poga Euphorbiaceae Buineneno 6omnee 70
COCIMHEHUW, W3 KOTOpPhIX § OKa3aJUCh HOBBIMH, HE OIHUCAHHBIMU paHEE B
JUTEepaType BeUIeCTBaMH: JUIPHUPOM Trekcaruapokcuaupenomna-6-(0- B-D-
MIIIOKONUPaHo3ua0)-2-(0-1-O-Tpuramionn-f-D-rimrokonupanosoii),  1-O-ramioun-
2,4-Banonen-3,6-rekcaruipokcu-aupeHomi-p-D-riaoKko30i, 3-O-ramnonin-1,2-
BasioHeu -B-D-rimoko3oi,  2-O-rayumounn-4,6-sanoneni-B-D-rooko3oi, 1,2-nu-O-
rajuioni-4,6-sanoHeni-pB-D-rioko30H, 1,2-mu-O-ramnounn-3,6-Banoneuni-f-D-
rioko3oi, 1-O-Oucramionn-2,4-sanoneni-f-D-rioko3ol, 1,3 nuruapoauraiion-
4-panoneat-fB-D-rioko30i, CTpyKTypa KOTOPBIX YCTAaHOBJIEHA C HMCIOJIb30BaHUEM
COBPEMEHHBIX (PU3UKO-XUMUYECKUX METOJIOB aHAJIN3a;

BBISIBJIEHO, YTO BBIJICJICHHbIE COEAMHEHUS OOJaal0T aHTUPAJAUKAIbHOM,
AHTHUOKCHUJIAHTHOM U MPOTUBOBUPYCHOU aKTUBHOCTBIO;

YCTAHOBJIEHO, YTO AHTHOKCUJAHTHAsl aKTUBHOCTb COEAUHEHUU 3aBUCUT OT
KOJIMYECTBA TUIPOKCUJIBHBIX Tpynn B Koibuax «B» u «C», OT pacmnoioxeHus
TUAPOKCUWIBHBIX TPYNI U CTENEHU HACBIIEHHOCTH KoJiblia «C»;

nokazaHo, uto 1-O-ramiounn-2,4-BanoHenn-3,6-rekcaruaApokcu-audenonn-p3-
D-rntoko3a, 3-O-ramwiounn-1,2-sanonenn-pB-D-riaroko3a, 2-O-ramionsn-4,6-BajioHen-
B-D-raroko3a, 1,2-nu-O-ramnounn-4,6-sanoneuni-p-D-riaoko3a SIBJISTIOTCS
b dexTuBHbIMU UHTHOUTOpamMu BUY-undexuuu.

Pa3paboTana HOpMAaTUBHO-TEXHUYECKAsl TOKYMEHTalMs Ha rpenaparsl Pyran,
['occuran, I'etacan, [lynuran, OypopOuH, pa3paboTaHbl JEKapCTBEHHbBIE (POPMBI.
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IIpakTuyeckue pe3yabTaThbl  HCCJIEIOBAHUA. BbIsiBIeHa  BbICOKAs
akTuBHOCTH ['ertacana, [lyrunana u DydopOuna nporus Bupyca BUU-1; Pyrana u
['occutana mnpoTtuB Bupyca rpunma. Hapsay ¢ mOpsMbIM  [IPOTUBOBUPYCHBIM
JIEWCTBUEM, OHM MPOSIBISIOT BBICOKYIO HMHTEP(PEPOHUHIYLUPYIOIIYIO aKTUBHOCTb,
IIPU 3TOM HUHAYLUUPYIOT 0-, B- U Y-UHTEPHEPOHBI.

[Tokazano, uyro Pyran u I'occuran no axktuBHoctu B 1,5-2,0 paza
MIPEBOCXOMAAT W3BECTHBIC, WIMPOKO TNPUMEHSAEMBbIE B COBPEMEHHOM MEAUIMHE
npenaparbl MHTEPPEPOHUHIYIUPYIOMIETO W MPOTUBOBUPYCHOTO JEUCTBUS, Kak
AmukcuH, 30BUpakc U PemanTaauH.

B coorBerctBun ¢ tpeboBanusimu ['oc.@apmakornien (I'd XI) uccnepoBanbl
bu3uko-xuMuueckue cpoiictBa Pyrtana, ['occurtana, I'eracana, Ilynutana wu
OydopOuHa, mo100paHbl CTaHAAPTHBIE 0OPA3IIHI.

[IpoBenenbl pokIMHUYECKUE (HAPMAKO-TOKCUKOJIIOTMYECKUE MCCIIeI0BaHUs
cyOcTaHIIMid, TMOKa3aHO, 4YTO OHHU HE O00JIaJaloT SMOPHUOTOKCHYECKUMH,
TEPATOr€HHBIMU, UMMYHOTOKCUYECKUMU U MYTareHHbIMU CBOMCTBAMM.

Coznanbl nexkapctBeHHble Qopmbl — Tabnerku Pyrtana 0,025, T'occutana
0,025, I'eracana 0,01, ITynutana 0,01 u Dydopouna 0,025.

JocToBepHOCTH MOJIy4€eHHbIX pe3yJIbTaTOB 000CHOBBIBAETCS:
UCIOJIb30BAHUEM  COBPEMEHHBIX  (PU3MKO-XMMHUYECKMX  METOJOB  aHaju3a,
MOATBEPKACHUEM  TOJYYEHHBIX  PE3YyJbTaTOB  SKCHEPTHBIMHU  OLIEHKAMH
CHEUUAIMCTOB M NPAKTHYECKOM peanu3aluedl pe3yJbTaToB  MCCIENOBaHUM;
OoOCY)XJICHUeM  pe3yJbTaTOB  HUCCJICNOBAHMA  HA  PECHyONIMKAaHCKUX U
MEXIYHApPOJHBIX HAYYHBIX KOH(MEPEHIUAX, a TAKXKe MyONHKAIUIMUA PE3yJbTaTOB
UCCIICJIOBAHUM B PELEH3UPYEMbIX HAyUHBIX M3JIaHUSIX, IPU3HAHHBIX Briciieit
Artrecraninonnoit Komuccueit npu Kabunera Munuctpos Pecniybnuku Y30ekucran;
nonyuenueM [larentoB ArentcTBa no MuTennektyanbHoil coOcTBeHHOCTH PV 3.

Teopernueckas U NPaKTHYecKasi  3HAYMMOCTH  Pe3yJbTAaTOB
ucciaenoBanusa. Teoperuueckass  3HAUUMOCTh  TOJYYEHHBIX  PE3YJIHTATOB
3aKJII0YaeTcsi B TOM, YTO HCCIEAOBAHbl MOJU(EHONbl MPOU3PACTAIOIIUX B
V30ekucrane 29 pacreHuil, BXxogsaumx B ceM. Euphorbiaceae. I3 HuX, Hapsny c
M3BECTHBIMHU, BBIJCJICH Pl HOBBIX THIPOJIM3YEMbIX TAHHUHOB. METO/IbI BbIJICTICHUS
noyiueHonoB M uAeHTUPUKAIUA UX (UHKO-XUMUYECKUMH METOJaMU MOXKET
CIIyKUTh TTOCOOMEM TIPU MPOBEJCHUU HOBBIX U3BICKAHUM B 3TOM 00JaCTH.

[IpakTryeckass 3HAUMMOCTb PabOTHI 3aKIIOYAETCSs B TOM, YTO Ha OCHOBE
MECTHOT'O PAaCTUTEIBLHOIO ChIPbsl CO3/IaHbl IpenapaThl IPOTUBOBUPYCHOTO JACHCTBUS
Pyran, I'occuran, I'eracan. Ilpenapar Pyran npoumien ycnemHble KIMHUYECKUE
ucneiTanus. YTBepxaeHsl BOCo Ha cranmaptHbiii oopazer; (BOC 42 V3-2514-
2014), cy6cranmuio (BOC 42 V3-2515-2014), nexapctBennyio dopmy (BOC 42
V3-2516- 2014) wm wuHcTpykuus 1o npumeHenuro. IlomyueHo paspelieHue
dapmakonornueckoro Komurera Ha mpoBeJAEHUE KIMHUYECKUX HCIHBITAaHUN
['occurana u I'eracana.

Buenpenue pe3yabTaToB HcciaeaoBaHus. [[o mosydeHHBIM pe3yJibTaTam
MCCIIEIOBAHUM, B LIEISAX CO3/IaHMs JIEKapCTBEHHBIX npenapaTtoB Pytan u ['occuran,
oOnajarmux MNpoTUBOrpuno3Ho, ['eracan u IlyHuTaH, oOnamarOnUX aHTHU-
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BHNY-akTUBHOCTBIO, MOJy4YyeHbl 4 TMaTeHTa Ha U300peTeHHuss AreHCTBa 110
WNnrtemnekryansaoit  CoOctBenHoctu PecnyOmumku  Y30ekucran: «Cpenctso,
oOJnanaroiiee MPOTUBOTPUIIIO3HBIM fAeiicTBruem» (Ne TAP 04524, 31.07. 2012),
«CpenctBo, obnanaroiiee MPOTUBOTPUNIIO3HBIM JelicTBueM» (Ne TAP 04521,
31.07. 2012), «CpenctBo, nposiistoniee antu-BY-aktuBnocts» (Ne TAP 04523,
31.07. 2012), «CpenctBo, nposiistoniee antu-BY-aktuBHocth» (Ne IAP 04522,
31.07. 2012).

[Tonyyeno paspemenue ['nmaBHoro VYmpasnenus no Kourpomto KauectBa
JlekapcTBeHHBIX  cpeactB M MenMIIMHCKOM — TeXHUKM  MuHecTepcTBa
3npaBooxpaHeHus PecnyOnuku VY30ekucTaH Ha TNPUMEHEHHE B MEIMITUHCKOM
npaktuke (01-14-SON SHAHODATNOMA, 08 may, 2014 y.) cyOcranuuu,
CTaHJapTHOTO oOpasna, JeKapcTBeHHOW ¢opmbl PyTaHa, Ha HUX BBIJIAHO
peructpaunonHoe ynocroseperue (DV/M 00339/09/15).

Anpobanuss pe3yJbTaToB HcciaenoBaHusa. (OCHOBHBIE  pPE3YJIbTaThI
JUCCEepTAllMM  TMPEJCTABICHbl W JIOJOKEHBI CIEAYIOIIMX MEXKIYHAPOJHBIX U
pecry6inkasckux koubepenmusx: 23 TUPAC-2002. Int. Symposium on the
Chemistry of Natural Products (Florence, Italy, 2002); “IIpo6iema undekuuu B
kmmanueckon MeauimHe” VIII cwpe3n UranesHcko-Poccuiickod accolpanyy 10
nHpexuronsiM  Oosie3nsaMm (Cankt-IletepOypr, Poccus, 2002); «Xumuueckoe
oOpa3oBaHue, Hayka U TexHosnorusi B PecyOnuke Y36ekucran» PecnyOnukanckas
Hay4yHo-nipakTuyeckas koHpepennus (HYVY3, Tamkenr, 2002); Kondepenius
MOJIOJIBIX YY€HbIX NocBslleHHas namatu akajaemuka C.JO. IOnycoBa (MXPB,
Tamkent, 2003); International Symposium on the Chemistry of Natural
Compounds (Tashkent, 2003, Ankara, Turkey, 2005); «International workshop on
biotechnology commercialization and security» (Tashkent, 2003); VI Mexnyna-
POIHBINA CUMIO3UYM 10 (eHoNbHBIM coenunenusiM (Mocksa, Poccus, 2004, 2009,
2012, 2015); XVII™ Turkish National Congres ( Kars, Turkey, 2004);
Tpaguumonnas HayuyHash KoH(pepeHuus Mojonasix yueHslx (AH PVY3,Tamkenrt,
2004); «buoTexHOJOTUA: COCTOSIHME U nepcrekTuBbl pa3Butus» I MockoBckuii
MexXyHapoaHbld kKoHrpecc (MockBa, Poccust, 2005); «JlocTuxkeHus: B BbIJICICHUH,
UCCIIEJIOBAHUM U TPUMEHEHHUM JICKAPCTBEHHBIX CPEJICTB Ha OCHOBE IPHUPOJHOIO
CBIPbSI» HAy4YHO-TIpAKTHUYECKHil Qopym mnocBsmieHHbd K 100-metuto poxaeHus
npod. P.JI.Xazanosuua (®apMU, Tamkent, 2006); «IIpoGiaembl OMoopraHuYECKOM
XUMUW» HaydHO-TipakThueckas kKoHdepenmus (Hamanran, 2003, 2006, 2009);
«uTerpamusi 0oOpa3oBaHus, HAYKH U MPOU3BOACTBA B (apManum» HayIHO-
npaktudeckuii Gopym, nocesimeHHsiin K 70-netuto Tam®apMU (Tamkent, 2007);
XIII  conference of Polish biophysics Society (Lodz, Poland, 2007);
«DU3UOJOTUYECKU AKTUBHBIE COEAMHEHUS HA OCHOBE PACTUTEIBbHBIX PECYpPCOB U
TEXHOJIOTHS HEOPraHWMYEeCKUX BelecTB» PecnyOnukaHCKas Hay4yHO-IpaKTHUECKas
koH(pepennusa (Hykyc, 2008); «AkTyanbHbIE TPOOIEMBI €CTECTBEHHBIX HAYK»
PecnyOnukanckass  HayuHo-mpaktudeckass  koHdepenuusa (Caml'y, 2008);
«AxTtyanbHble TpoOJIeMbl pa3BuTHsi onoopranudeckor xumum» (MBOX, TamikeHt,
2010, 2013), 18 ™ meeting European association for red cell research (ITobma,
2011), HayuHo-mpakTHyeckas KoH(pepeHuuss «buonornueckue AKTUBHbIE
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BemecTBa:  (pyHAAMEHTalIbHBIE M  MPHUKIAJHBIE BOMPOCH  MOJIYYEHHUS U
npumeHenus» (Kpemv, Ykpanna, 2011), MexayHaponHas Hay4HO-IPAKTHYECKas
KOH(epeHIns «AKTyanbHble TpoOaeMbl skogorun» (Pecnybnuka benopycs, 2012),
MexnayHaponHas KOH(GEpEeHIUsT MOJOJbIX YYEHbIX «DKCIEpUMEHTalbHAs U
teoperuyeckas ouopusuka» (Ilymuno, Poccus, 2014 ).

Ony01MKOBAHHOCTH Pe3yJbTATOB HccaeA0BaHUsA. OCHOBHOE COJEpKaHUE
paboThI U3NI0KEHO B 74 mevyaTHbIX paboTax: 17 HaydHBIX CTaThiIX (5 B 3apyOeKHBIX
KypHainax), 4 [larentax PVY3, B Te3ucax 53 nokianos.

Crpykrypa m o0beMm auccepranuu. /luccepranusi COCTOUT U3 BBEICHMUS,
YeThIpEeX TIJ1aB COOCTBEHHBIX MCCJIEIOBAaHUM, BBIBOJOB, CHUCKA IUTHPOBAHHOU
mutepaTypbl (214 ucTtouHMKOB), TekcTa Ha 182 cTpanunax, npuioxeHuu, 17
Tabauil, 15 cxeM u 7 pUCyHKOB.

OCHOBHBIE COAEP KAHUE TUCCEPTAIIMN

B BBegeHMu 000CHOBaHa akKTyaJbHOCTb U BOCTPEOOBAHHOCTH TEMBI
quccepTanuu, chopMyIUpOBaHbl LI€b U 33Ja4M, BbISBICHBI OOBEKT M IpPEIMET
UCCIICIOBAHUSI, OIPENECIEHO COOTBETCTBUE HUCCIEHOBAHUS  MPUOPUTETHBIM
HaMpaBJICHUSIM pa3BUTUS Hayku U TexHojorud PecnyOnuku VY30ekucran,
W3JIOKEHbl Hay4yHas HOBU3HA M MPAKTUYECKUE PE3YyJbTaThl HMCCIOBAHUS,
000CHOBaHa JOCTOBEPHOCTh MOJTYYEHHBIX PE3yJIbTaTOB, PACKpPhITa TEOpETHUECKas
U TpPaKTHUYECKas 3HAYMMOCTb IIOJYYEHHBIX pE3YyJbTAaTOB, IMPUBEAEHBI CIUCOK
BHEIPEHH B TMPAKTUKy pe3yJIbTaTOB HCCIEIOBAHUS W  CBEACHUS 1O
OIMyOJIMKOBAaHHBIM pa00OTaM U CTPYKTYpE JUCCEpTAIIH.

B nmepBot rnaBe guccepranmu  «TaHHHHBI, HX KJaccupuKanus,
CIIEKTPAJIbHbIe METOJbI OINpeJeJieHNs] CTPYKTYPbl MNOJHU(EHOJ0B, NyTH
BbIIeJICHUSI TAHMHOB MW XpoMarorpaduyeckue MeTOAbl HMX AaHAJIN3A»
MPUBECHBI CBEICHHSI O COBPEMEHHOM COCTOSIHUM M3yYE€HHOCTH MOJIU(EHOIIOB U, B
YaCTHOCTH, TaHUHOB. llpuBenena kinaccugukalus TaHUHOB, METOJbI BbIIEIEHUS
U3 PACTeHU, CIIOCOObI pa3/ieJIeHUs] UX Ha OTAEJIbHbIE COCIMHEHHUS, YCTAHOBIICHUE
CTPOCHHSI C MCIOJIb30BaHUEM crekTpanbHeiX (Y®-, UK-, [IMP-, SIMP Be -
CHEKTPOCKOMMS,  MacC-CIIEKTpOMETpHsi)  MeToaoB  aHanu3a.  OOCyXIEeHbI
pE3yNbTaThl UCCIIEIOBAHUN KaK OTEUECTBEHHBIX, TaK U 3apyOEKHbBIX YUEHBIX.

Bo Bropon rnaBe gucceprauuu «IloamdeHosbl pacreHuil  ceMm.
Euphorbiaceae» npuBeeHbl JaHHBIE O CPAaBHUTEIBHOM H3YYEHUM COCTaBa
noiiueHoIoB W3 HAA3EMHOM dYacTM M KOpHEW 29 BHIOB pacTEeHUH CeM.
Euphorbiaceae. JInst aToro o0pasiibl pacTeHuit Obutn coOpaHbl B a3y BETEHUS U
BBICYIICHBI B TeHH. [locienoBaTeNbHON JKCTPAKIMEH Pa3JIMYHBIX OpPraHOB
pacteHuil (KOpHH, JTUCTBS, cTebnn) xaopopopmom, 70%-HbIM BOAHBIM alleTOHOM,
CTYIIEHHEM BOJHO-AallETOHOBBIX (pPaKIUil TOJX BaKyyMOM, MHOTOKPAaTHOMN
00pabOTKOM BOJHBIX OCTATKOB H3TUJIALIETATOM, IIEPErOHKOM ATUIAIeTaTHBIX
bpakuuii, 100aBIEHHEM K CTYIIEHHBIM 3KCTPAKTaM TI'€KCaHa, BBIAEIEHBI CYMMBbI
NnoJIN(PEHONTBHBIX COeAMHEHUIN. BhISBIECHO, YTO MOAM(EHONIBI HAKaIJIUBAIOTCS B
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OCHOBHOM, B KOPHSIX PacTEHUH, i€ UX KOJIUYECTBO Kosebiercs B npeaenax 2.1% -
13.2%, B mucthax 1.88 % - 6.67%, a B credmax 0.03% - 3.0%. KauecTtBeHHBIMU
peakuusMU B COCTAaBE CYMMBbI MOJH(EHOJIOB BBIABICHO HAJUYHE COEIUHEHH,
OTHOCSALIMXCS K KiIaccy (IaBOHOJOB, (DEHONOKUCIOT M  TaHHUHOB. C
UCIIOJIb30BaHUEM OyMaKHOM XxpomMarorpaduu MoOKa3aHO, YTO MNOJU(EHOIbI
OTZIEJIbHBIX OPraHOB 0 KaYE€CTBEHHOMY COCTaBY IIOYTH HE OTJIMYAKOTCS APYT OT
Jpyra, a OTJIHYalTCA MO KOJIWYECTBEHHOMY COJEPKAHUIO  OTIEIbHBIX
KOMITIOHEHTOB. Tak eciau (IaBOHOJBI COCTABJISIIOT OOJBIIYIO YacTh CYMMBbI
noJIN(EHOIIOB JIMCTHEB, TO TAHWHBI SBIISIFOTCS OCHOBHBIMU KOMITOHEHTaAMHU CYMMBbI
nonudeHOoI0B KopHer pacteHuid. [lodroMy nanpHeWIIMe HCCICAOBaHUS HaMU
MpPOJOJKEHbl HaJ COCJUHEHUSIMU KOPHEM pacTeHHil, TJe JIOKaJIU30BAHO
HamOoJbIee KOJIMYecTBO TmoiudeHonsoB. XpomarorpadupoBaHUEeM CYMMBbI
noau(eHONIOB KOpPHEW  pacTeHH Ha KOJIOHKAaX C CHJIMKAarejleM B CHCTeMax
pactBoputeneit xaopopopm-meranon (17:3; 17:4; 17:5), Boraenenst 3 ¢ppakuun. U3
nepBol  ¢gpakiuu  ObTM  BBIAENEHBI  (PEHOJIOKCUKHUCIOTHL.  bymakHOU
xpomatorpaduei (cuctema pactBoputeneil-1: H-OyTaHOI-yKCyCHasi KHCIIOTa-Boia
4:1:5, cucrema pactBOpUTeNei-2: H-OyTaHOJ-yKCycHasi kuciiota-Boja 40:12:28)
BBISIBJIEHO, YTO TIepBasi (Ppakims COIEPKUT (PEHOIOKUCTIOTHI, BTOpasi —(JIaBOHOIIBI,
TpeThsl - TaHUHbI. DEHOTBHBIE COEAMHEHMS, COACPIKAIIMECS BO BTOPOM (hpakiiuu,
xpomatorpadupoBaHbl Ha KOJIOHKE C TMojiuaMujaoM. B kadecTtBe »3niroeHTa
WCIIOJIB30BaHbl  cuUcTeMbl  xjopodopm-meranon (9:1; 8:2) u  BbIICICHBI
WHIUBUIyallbHbIE coeAuHeHus. CpaBHEHHEM pE3yJibTaTOB (DHU3HKO-XUMUUYECKHUX
METOJOB MCCJIEOBAaHUN C JAHHBIMHU, NPHUBEICHHBIMU B JINTEPATYPE, BHISBICHO,
YTO OTH BEIIECTBA SBJISIOTCS W3BECTHBIMHU (IaBOHOJIAMHU - KeMI(eposiom,
KBEPIIETUHOM, KeMII(PEepO-3-TIIIOKO3UI0M, MHUPUIIUTUHOM, H30MUPHUIIUTPHHOM.
OTUX COeNMHEHUH B HAJ3E€MHON YacTH PACTEHHUI 3HAUMUTENHHO OOJIbIIEC, YEM B
KOPHSIX.

[Tocie pexpomarorpadupoBanus TpeThel (Hpakmuu B Pa3IUIHBIX CHCTEMAaX
pacTBOpUTENEH HA  CHJIMKAreJIeBON KOJIOHKE, BBIJCIECH Pl WHAUBUIYAJIbHBIX
coenuHeHuid. C mNOMOLIBIO  (PUIMKO-XMMUYECKUX METOJOB  HCCIEJOBaHUMN
YCTaHOBJIEHO UX CTPOCHHE.

N3 Bcex u3yuyeHHBIX BHJOB pacTeHUM BbIfereHO Oosiee 70 coeanHEHUM

(beHOoIbHOW MPUPO/JIbI, 8 U3 KOTOPHIX OKA3aJUCh HOBBIMH, PaHee HE OMHCAHHBIMU B
JIUTEPATYPE BELIECTBAMM.

Hosvle coeounenus, evidenennvie u3 pacmenuti cem. FEuphorbiaceae.
BemectBo 1- Bbigeneno u3 Euphorbia sequieriana Neck., amopdHBIN MOPOIIOK
6emoro msera. [a]p -20° (¢ 1.0, MeOH); Y®-crextp (EtOH, Amay, HM): 220, 280;
MS m/z: 1117 [M-H].

JIns ompeneneHuss cocTaBa W yCTAHOBJEHUsS CTPYKTYpbl BEIIECTBO |
MOJIBEPTHYTO Py XMMHUYECKHUX MPEBPAIICHHI coracHo 1o cxeme 1. B mpogykrax
kuciotHoro rujgponmsza ¢ 5% H,SO, obnapyxkensl rimokosa (1), ramiosas (2) u
amaroBasi Kuciotel (3). MeTunupoBaHue BellecTBa C AUMETWICYJIb(ATOM H
o6e3BoanbiM K,CO; npuBoguT K 00pa3oBaHMIO MEPMETHUIIATA, MOCIE IIETOYHOTO
TUIPOJIM3a METAHOJBHBIM PAcTBOPOM METOKCHJA HATpHs 00pa3oBajuCh METHII-
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Tpu-O-metmramiat (4) (TCX, Ry 0.75, cucrema pactBoputeneii-3: 6€H30-a1leTOH
4:1) m mumermn-rekcamerokcumudenar (5) (TCX, Ry 0.36, cucrema-1). B
NPOYKTAaX YaCTHYHOTO THaponm3a BemectBo | (marpesanme B Boje mpu 90°C)

o0Opa3yrTcs
KUCIO0THI (7).

1-O-tpuramnoun-B-D-rmokonupanos3a (6) ¥ TIIOKO3UA 3JUIaroBOM

CH,OH COOH o OH OH OH
H O oH
: e
HO OH
H HO OH
HOOC
H OH OH COOH
y ! : ’ /
—>
5% H,SO, 1
COOMe
MeO OMe
MeZSO4+K2CO3 —>NaOMe/MeOH OMe
8 4
OMe
\Hzo,t M OMeO OMe
wo-{_ ) -on
L MeOOC  CcOOMe
5
\
OH o
o OH
OH OH
HO (0]
O_ﬁ OH OH O O \
0 HO OCH
0—C OH 0 5
6 o i O\ 94
OH H
HO OH
H OH

7

Cxema 1. Xumu4eckne npespaiieHust Bemecrso 1

B cnektpe SAMP PC Bemecrpa 1, MOJIYyYEHHOTO B YCJIOBUSIX IOJHOTO
MOJABJEHUS CIMH-CIIMHOBOT'O B3aWMOJICCTBUS C MPOTOHAMHU, OOHAPYKUBAIOTCS
CUTHAJIBI, XapaKTEepPHBIC VISl TJIFOKO3bI, TAJJIOBOM M AJUIarOBOM KHUCIOTHI (Tabi.1).
NutencuBuble curHaiel npu 93.6 u 96.5 m.ja., oTHOCSIIUECS K YIJIEPOJAHBIM
atomam C-1 yka3pIBalOT TO, YTO B COCTaBE JJUIArOTAaHHHWHA MPUCYTCTBYIOT JBa
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CaxapHbIX OCTATKa, MPU KOTOPBIX aHOMEPHBIE LIEHTPbl UMEIOT [B-KOH(PUTYpaLHIoO.
Cwmemnienue B 0oJiee CUIIbHOE T0JI€ U MposiBlieHHe B obnactu 93.6, 76.7 , 63.4 m.a.
CUrHaJIOB, oTHOCsuxcsa Kk atomaMm C-1 u C-2 nmepBoro rioko3Horo nuenrpa u C-6
BTOPOI'O TJIFOKO3HOTO LIEHTPA YKa3bIBAIOT HA allUJIMPOBAHUE YTIEBOAHBIX OCTATKOB
B OTUX NOJIOKEeHUAX. B criektpe SAMP Bc IIPUCYTCTBYIOT CUTHAJIBI TPEX OCTATKOB
raJIJIOBOM KHCIIOTBI: CHUTHAJIBl YTIJIEPOAHBIX ATOMOB KapOOHUJIBHBIX TPYII MpU
164.4, 166.3, 168.8 m.a., a curHan C-1 yriaepoaHbIX aTOMOB TPUTAJLIOMIIBHOU
rpynmnbsl Habmoaaercs npu 120.4 m.a.. CurHansl yraepoansix atoMoB C-2 u C-6, a
takke C-3 u C-5 coBManamT U JAOT OTHOCUTEIBHO MHTEHCUBHBIE CUTHAJIBI MPU
110.1 u 1459 m.n., cooTBeTCTBEHHO. YTiepoaHbli atom C-4 »3TOro ocraTka
SKpaHHUPYETCA U B PE3ybTaTe AMAMArHUTHOIO CIABHUIa pe3oHupyet npu 139.3 m.a.
B  cnexktpe Takxke = uMerTcs — curHanbsl 14 yruepogHBIX  aTOMOB
TeKCAaruApOKCUIN(DEHOMITPHON  TPYNIbl.  AHAIW3  XUMHUYECKUX  CJIBHUTOB
YTAEPOAHBIX aTOMOB Trekcaruapokcuaudenonnsroi (I'T D) rpynmel moka3biBaer,
YTO B MOJIEKyJe BemlecTBa | JBa aroma IUIIOKO3bI CBS3aHBI MEXAY CO0OW mpu
nomom ['TJI®D-rpynnel. 3ameniennsie yraepoansie atomsl ['T®- rpynmer C-4,
C-4", C-5, C-5" u C-6, C'-6 pezonupytor npu 145.8, 136.4-136.6 u 144.4-144.5
M.J., COOTBETCTBEHHO. Heszamemennble yriaepogueie arombl C-3 u  C-3°
nposBisitoTcs B o6nactu 107.8 u 108.1 m.a. Cur"ansl yriiepoasabix atoMoB C-7 u
C-7" xapOOHWIBHBIX TPYMN AAIOT UHTCHCUBHBIC CUTHAJIBI IpH 167.6 u 168.0 M. 1.

Taoaunna 1
Xumuueckne capuru (0, 100 MI'u, aneron —dg +D,0O, M.1.) cuTHAIOB
yrJaepoaHbix atomMoB B ciexktpe SIMP C Bemecrsa 1

ATOMBI ['mroko3a

C TpurajuionbHas-Tp. I'TAD-rp. I =

C-1 120.4 120.4 120.4 115.5 115.8 93.6 96.5

C-2 110.1 110.1 110.1 125.8 126.4 6.7 74.2

C-3 145.9 145.9 145.9 107.8 108.1 75.2 73.0

C-4 139.3 139.3 139.3 145.8 145.8 69.6 69.6

C-5 145.9 145.9 145.9 136.6 136.4 74.3 75.1

C-6 110.1 110.1 110.1 144.4 144.5 63.2 63.4

C-7 168.8 166.3 164.4 167.6 168.0

OTH JaHHbIE MOATBEPXKIAIOTCS JAHHBIMU MacC-CIIEKTPOMETPUYECKOTO
pacnaga BemectBa 1, mnomydeHHsiM Ha npubope LC-MS Q-TOF npu
oTpuuaTenbHO noHu3anuu. Kak BUIHO U3 CXEMbl 2, MOJIEKYJSPHBIA UOH C m/z
1117 ([M-HJ]) pacmennsiercs Ha nBa pparmenta ¢ m/z 635 u 481. D10 yka3biBaer
Ha pa3pblB  CIOKHOX(UPHOM CBSI3M MEXKAY JABYMS MOJIEKYJaMU TJFOKO3bI,
CBSI3aHHBIX C TeKCaruJIpOoKCUAN(GEHOWIbHBIM U TPU-TAJUIOMIBHBIM (PparMeHTaMHU.
Hanuune B  Macc-cmektpe curHana ¢ m/z 635  cBUAETENbCTBYEeT 00
ATEepUUIIMPOBAHUY TITFOKO3bI TPUTAIIJIOBON KUCIIOTOM, a cUrHalbl ¢ m/z 481 u 429
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(dbparMeHTaluy 3U1aroBOM KHUCIOTHI, CBSI3aHHOW C TIIOK030M. BTOpuYHBIM HMOH ¢
m/z 635 manee pacmieruisercs Ha ¢parMeHTel ¢ m/z 169, 153 u 125, xoTopsIii
COOTBETCTBYIOT CTaHIAapTHOMY MYTH (parMeHTallud TauIOBOM  KUCIOTHI.
Otpunarensubie HOHBI ¢ m/z 301 u 153 COOTBETCTBYIOT OTPHIBY OT MOJIEKYJIbI
TeKCaruJIpOKCUIUPEHOMIBHOTO W TAUIOWIBHOTO  ()parMeHTa,  KOTOPBIH
corjacyercs ¢ JIMTEpAaTypHbIMU JaHHbIMU. Hanuume B macc-CHekTpe
MHTEHCUBHOI'O OCKOJOYHOTO MOHHOro curHaia c¢ m/z 301, oOpa3zoBaHHOTO mIpH
pacnajzie BTOpUYHOTO MoOHA ¢ m/z 481, CBUIETENBCTBYET O TOM, YTO B COCTaBE
BelllecTBa | colepKUTCS dJu1aroBasi KMCJIOTA.
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H (0] 0_|(!« OH OH _ O—C_‘ COO_‘
H N
Ho "\QH B/ L o—c¢ OH o . .
H O (l)l o OH  go OH HO oH
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Cxema 2. Bo3dMosKHbIE IyTH (pparMeHTanMH BemecTso 1
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Ha ocHoBanuu ananm3a XUMHUYECKHUX MPOITYKTOB U CIIEKTPAIbHBIX KOHCTAHT
U CpaBHEHHMSI MX C JIMTEPATypPHBIMH JAHHBIMH YCTAHOBJIEHO, YTO BEHIECTBO |
aBigercst AM3PupoM rexkcaruapokcuaudenouna-6-(0- B-D-riarokonupano3nao)-2-
(O-1-O-tpuramnoun-B-D-rmokonupanosuaa) (8).

OH
CH, OH I(I)
H 0 o0—c OH OH
H
Ho \OH H H O_ﬁ OH OH
H 0 0o
0—C OH
OH Il
0
HO OH
O I
HO
o /OCH2
HO c H O _oH
(|)| H
H
HO HO \OH A
oH H OH
8

BewmectBo 2— Boiaeneno u3 E. rosularis A.Theod, xentvlii aMOpQHBIHA
noporuok, CysH305,, Mm= 1104, R;0.42 (cucrema-1). [a]p+56.2° (¢ 0.5, MeOH);
YO-(Aax, 1g €, HM, MeOH): 223 (4.85), 278 (4.49).

CrpoeHue BemiecTBa 2 TakK€ YCTAHOBJIEHO HA OCHOBAHMM aHAlIM3a
XUMHUUYECKUX TPEBPAIICHUI M CIHEKTPAIbHBIX JaHHBIX. Pe3ynbTarhl M3y4yeHUs
MPOAYKTOB XMMUYECKHUX MPEBPAIICHUI TPUBEJICHBI HA CXeMeE 3.

B ornuuue ot BemecTBa 1, B MpoayKTax KUCIOTHOIO THAPOJIM3a BEIIECTBA
2, xpome ramwioBoi (2) u smmaroBot  (3) KUCIOTBI OOHApPYXKEHBI JTUIAKTOH
BAJIOHUEBOW KHUCIOTHI (9), a NpU METWIUPOBAHUU MOJYUYEH TPUMETHI-OKTA-O-
metui-BasioHat (TCX, Ry 0.27, cucrema-3: 6enzon-aneron 4:1) (10). Yactuunbiit
TUIPOJIU3 MIPUBEN K 00pazoBanuto cmecu 1-O-ramnonn-B-D-riaokonupanossl (11),
1-O-ramnonn-3,6-rekcaruapokcuandenounn-B-D-rmokonupanossl (12) u 2,4-O-
BasioHen - B-D-rarokonupanoss (13).

B UK-(Vmax, KBr, CM_I) CIEKTPE UMEIOTCS TIOJIOCHI TOTJIOMICHUS B 00JIacTH
3345-3350 cm™' (OH), 1710-1730 cm™' (-COO-), 1510-1620 cm™' (apom. KOIBLO),
1010-1020 cm™' (caxapHast 4acTs).

[To nanubM [IMP- cniektpa npu 6.16 M.A. IpOsIBASETCA CUTHAI aHOMEPHOTO
MPOTOHA TJIOKO3bl B BUJE AyOjeTa. DTO MOATBEPKIAET, YTO AHOMEPHBINA LIEHTP
uMmeet B-koHdurypanuio. Pezonancusie curnansl npu 5.89, 4.83, 4.39 u 4.43 m.1.,
XapakTepHbl 11 MpoToHOB rioko3sl H-2, H-3, H-4 u H-5, coorBerctBenHo. [Ipu
c1adoM 1oJie HaOMIoAA0TCs 1Ba qyOJeTa CUrHAIOB, COOTBETCTBYIOIIKME IPOTOHAM
H-6 rmtoko3sl nipu 4.79 u 4.54 m.a. B IIMP-cniektpe B ciabom mosie HaOII0Aar0TCs
curHanbl, xapakrepusie miga H-2, H-6 nporoHoB ramiowibHOM rpynisl mpu 7.10,
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7.14 m.a., H-3, H-3" n1poTOHOB rexcaruApoKcuIn(peHonIbHON rpynisl mpu 6.45,
6.64 m.n., H-3, H-3", H-6"" npoToHoB BajnoHueBo# rpynnsl npu 7.22, 7.10, 7.02
M.J (COOTBETCTBEHHO).

Ananuz IMP "°C -crekTpoB 10Ka3hIBaeT, 4T0 B OTIMYHE OT CHEKTpa 8, B
CIEKTpE BEILIECTBA 2 HapsAy C PE30HAHCHBIMU CUTHAJIAMU TIFOKO3bl, TAJJIOBON U

TeKCaruapoKCUIu(EHOMITLHOW TPYITBHI HAOMIOJAI0TCS CUTHAIIBI, XapaKTEPHBIE IS
OCTaTKOB BaJIOHMEBOM KUCIIOTHI (Tab1.2).

0.
COOH ‘C-0 OH

o
| ? |
5% H,SO, -
1, 4, 5
M +K
14 ¢,80,+K,CO; == NaOMe/McOH MeboC  MeOOC COOMe
MeO OOMe
MeO

MeO MeO pjeQ0 MeO OMe
10

12

Cxema 3. XuMHn4ecKkue npeBpaiieHusi BemecTna 2

Xumuyeckue casuru yriepoansix atomoB C-1, C-3, C-5 (92.5, 75.2, 73.1
M.Jl., COOTBETCTBEHHO) TJIFOKO3bI MOJTBEPKIAIOT, YTO aHOMEPHBIM LEHTP UMEET
B-kondurypanuto. Xumuueckue casuru atomoB C-2, C-4 u C-6 riaroko3bl npu
76.77, 69.61 u 63.37 M.A. COOTBETCTBEHHO, MOATBEpkAatoT, 4yto B HUXx OH
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TPYNNbl TaJUIOWIUPOBAHbI. AHajorMyHas KapTHUHA, Kak B Bemecrse |1,
Ha0II0/1aeTCsl B 3HAYEHUSAX CJIBUTOB CUTHAJIOB YIJEPOJHBIX aTOMOB rajiulOBOM U
3JJIATOBOUW KUCJIOTHI.
Taoauna 2
Xumuueckne caBuru (6, 100 MI'u, aneron —dg+D,0, M.1.) cHrHAJIOB
YIJIEPOAHBIX aTOMOB B cniekTpe SAMP C Bemecrna 2

Atowmsbl | [MamnounbHas- Banoneunpsnas-rp. | ['nmoko3a
C . HA®rp. g B |C

C-1 120.4 115.6 116.3 1142 |122.0 | 113.1 |92.5
C-2 110.2 125.4 125.4 126.3 | 132.2 | 141.3 |74.2
C-3 145.8 108.6 109.8 1069 |111.1 |137.1 |75.2
C-4 139.1 144.8 145.3 145.1 |151.6 | 143.4 |70.8
C-5 145.8 136.6 136.6 135.7 |135.6 | 143.7 |73.1
C-6 110.2 144.8 145.9 144.4 |148.7 | 110.5 |63.2
C-7 165.3 165.4 166.8 168.2 |168.3 | 163.1

Pe3onancubie curhansl or C-1, C-1° m C-1 yriepoaHbIXx aTroMoB
BAJIOHMEBOM KHUCIOTHI TmposiBisitoress npu  114.2, 122.0 uw 113.1 wm.a.,
COOTBETCTBEHHO. HTeHCHBHBIC cUrHANBI Npu 144-145 m.j. otHOcsTCs K C-4 u
C-6 yriepoJHbIM aToMaM BaJOHUEBOW KHUCIOTHI. XHUMHUYECKHE CJIIBUTH
yraepoaos C-3, C-3" u C-3"" mposBustorcs B obnactu 106.9, 111.1 u 137.1 m.xa.
Anamm3 SIMP "C-criekTpoB MOKa3bIBAeT, YTO 3HAUCHWS XHMHUECKHX CIBHMIOB
BAJIOHMEBOU KUCJIOTHI COBIAJIAIOT C JIUTEPATYPHBIMU TAHHBIMH.

Macc-CreKTpoMeTpUUECKUE UCCIEIOBAHUS BEIIECTBA 2 TAKXKE MPOBOJWIM HA
macc-ciektpomerpe Q-TOF LC-MS, B ycnoBusiX OTpHULIATENIBHOM HOHU3ALMH.
[TonyueHHbIE pe3ybTaThl IPUBEICHBI HA cXeMe 4.

Kak BugHO cxeMbl, MOJEKYJApHbIH HOH BemectBa 2 ¢ m/z 1103,
pacuieruisiercs Ha aBa ¢parmenta ¢ m/z 951 m 153. D10 yka3piBaeT Ha pa3phiB
CIIOKHOY(PUPHON CBSI3U MEXIY TJIIOKO30M W TAJUIOWJIBHOW TPYIIION, KOTOPBIM H
COrJlacyeTcs C JIMTepaTypHbIMU JaHHBIMU. BTopuunbii moH ¢ m/z 951 nanee
pacmieriiercs Ha ¢parmentel ¢ m/z 649 wm 301. Hammume B Mmacc-cmekTpe
WHTEHCUBHOTO OCKOJIOYHOTO HMOHHOTO curHama ¢ m/z 469, oOpa3oBaHHOTO NpH
pacmajzie BTOPHYHOTO HWOHA C m/z 649 CBHUIETENHCTBYET O TOM, YTO B COCTaBE
BEILIECTBA 2 COJIEPKUTCS BaJOHEWJIbHAS TPYNIa, COOTBETCTBYIONIAS MOJEKYISIPHOI
Cl)OpMy.]'IC C21H10013 .

Ha ocHOBaHMM XMUMHUYECKUX M CHEKTPAIbHBIX JAHHBIX YCTAHOBJIEHO, UTO
BelecTBo 2 sipisiercsa 1-O-rayounn-2,4-BanoHeunn-3,6-rexkcaruapokcuaudenonn-3-
D-rirokonupano3soit (14).
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Cxema 4. Bo3moskHble MyTH ()parMeHTAIIMA BellecTBAa 2

AHaJOTMYHBIM ITyTEM JOKa3aHO CTPOCHUC OCTAJIbHBIX HOBBIX COGI[I/IHGHI/II\/'I.
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1-O-6ucramiowi-2,4-BaoHemI-3-
D-rmoko3a (E. Kudrjaschevii (Pazij)
Prokh.)

COOH

1,3-O-puruapoaurainon-

4-panoneart-PB-D-riaroko3a
(E.glomerulans Prokh.)

OpnHoli M3 OCHOBHBIX 3a7a4 paboThl SBIAETCA co3naHue dPPEKTUBHBIX
MPOTUBOBUPYCHBIX CPEJCTB HAa OCHOBE TEPCIEKTUBHBIX TaHHUIOHOCHBIX
pactenuii. Oto nmonudenonsl — Pyran (Rhus coriaria L.), 'occuran (Gossypium
hirsutum L.), I'etacan (Geranium sanguineum), Ilyautan (Punica granatum),
BBIJICICHBIE W3 pacTeHud ceMm. Annacardeaceae, Malvaceae, Geraniaceae,
Punicaceae. Nx xumuueckas CcTpyKTypa OblIa uccienoBaHa paHee mpod.
MagnsinoBbiM C.M. CKpUHHMHT 3THX COEAMHEHHI Ha OMOJIOrMYECKYI0 aKTUBHOCTD
MoKa3aj, YTO OHU 00J1a/Ial0T BEICOKOW MPOTHBOBUPYCHOM akTUBHOCTHIO. Co3/1aHne
Ha WX OCHOBE JIEKQpPCTBEHHBIX TMPENapaToB BBHIMOJHEHBl B paMKax JaHHOU
JIMCCEPTALIMOHHOM pabOThI.

HO

HO
HO

HO

I'occutan

Pyran
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Tpetbst rnaBa nuccepranuu «buosornyeckass akTUBHOCTH Bbl/IeJI€HHBIX
NMo0JM(EeHO0JI0B» MOCBSIIEHA U3YUYEHUIO OMOJOTMYECKOTrO JEHCTBUS BBIJIEICHHBIX
nosivdenonoB. MIx aHTupaaukaibHas U aHTUOKCUJAHTHAS aKTUBHOCTb M3y4YEHBI B
nabopatopun  «DUBMKO-XMMUYECKUX  METOJOB  HCCIEAOBaHMI»  mpod.
b.C.CanaxyTauHOBBIM, COTpYIHUKaMU nabopaTopuu «MounekynsapHon
ouoduzukm» nox pykoroactsom npod. M.U.Acpaposa, corpyanukom MucturyTa
buodusuku (I[Tonpma) mpod. M.B.3amapaesoii.

[Toxazano, uro mnomudenonst B go3ax 1.25, 6.25 Mr/mia mnposBISIOT
AHTUPAJAUKAIBHYIO AKTUBHOCTH 10 OTHOUICHHIO K CTAOMJIBHOMY CBOOOJHOMY
pagukany A®II (1,1-mudenmn-2-nukpuiruapasui), IpeIoTBPaIal0T OKUCICHHUE
JUTUOB 1 OEIKOB B OMOJIOTHUECKUX MeMOpaHax.

W3yuyensl aHTHpaaukaibHas akTUBHOCTh (APA) W 3HayeHue KOHCTaHT
ckopocteit peakiuit JIDII ¢ nmonudenonmamu B pa3iIuyHBIX cpefax. AHamu3
KMHETHYECKUX KPUBBIX I[IOKa3bIBaeT, 4YTO Oojbmias vacte MoJekyn DIl
BOCCTaHABJIMBAETCA B MEPBbIE 5 MUHYT pEakUMU. fs) — BpPEMsl HEOOXOAUMOE s
CHW)KEHHMSI MCXOJHOM KOHIIEHTPALUU CTAOWIbHBIX DPAJMKAIOB IMPU PEAKIUU UX C
n3ydaeMbIMH npenaparamu Ha 50% coctasisietr 36-96 cek.

BbIsIBIEHO, YTO AHTMOKCHIAHTHAsi AKTHBHOCTh BEIIECTBA 3aBUCUT OT HX
CTPOCHHMS, TOYHEE OT YHUCia TUIPOKCHIIBHBIX Tpynn Koibua B, To ecTb mo mepe
YBEIMYEHMSI MX KOJIMYECTBA AHTHOKCUJIAHTHAsI AKTUBHOCTb BELIECTBA TaKkKe
ycunuBaercs. [1ogo0HO 3TOMY coelMHEHUs, B KOTOPBIX THAPOKCUIIbHBIE TPYIIIIbI
pacroioXkeHbl B Opmo-NOJNOKEHUN HMEIOT 0oJjiee BBICOKYIO AKTHUBHOCTb, YE€M B
Mema-TOoJI0KEHUH.

[ToMmumMO 3TOro, aHTUOKCHUJAHTHAs M AHTUPAJAMKAIbHAs AKTUBHOCTH
HEIMOCPEJICTBEHHO CBSI3aHA CO CTeneHbl0 HachllleHHOCTH C kosbua. CoenuHEeHws,
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uMerure ABoiHyr cBsa3p >C2=C3<, OH-rpynny B nosioxeHnue C-3 TpOsBIIAIOT
0oJiee BBICOKYIO aHTUPAJAUKAIBbHYI0 aKTUBHOCTb B OTHOUIEHUH CBOOOJIHBIX
pauKaioB.

Ho B Tanmnax HaOmrojaeTcsi COBEPIIEHHO Apyroe. B 4acTHOCTH, OCHOBHYIO
4acTh THUAPOJIU3YEMbIX TAaHUHOB COCTaBJISI€T IMPOU3BOJHBIC THUAPOOKCHOCH30MHON
KHCJIOTBI — TaJJIOBasi KUCJIOTA U MIPOAYKTHI €€ okuciieHus. [loatomy B opmo- u napa-
MOJIOXKEHUU OHU MPOSIBJISIIOT B OTHOILIEHWU CBOOOAHBIX PAJMKAIOB OTHOCHUTEIHHO
HU3KYIO, B .Mema-TOJOXKEHUU BBICOKYI0 AaKTUBHOCTh. OTO MOXHO OOBSICHHUTH
HaJIM4YueM B (PEHOJBbHOM KOJIblle KapOOKCWJIBHOW TPYIIbI, OTTAJKUBAIOIIUX
ANEKTPOHBI B Opmo- W hapa-nojioxkeHud. IloaTomy ramioBas Kuciota U €€
MIPOU3BOIHBIC, UMEIOIINE TUAPOKCHIbHBIE TPYNIbl B 3,4,5-ONOXKEHUAX 00JIaaar0T
BBICOKOM aHTHOKCHIAHTHOW aKTUBHOCTBIO.

HccnenoBanoch  MEeMOpaHOTPONHOE  JACHCTBHE — mpemapara  pyTaH.
VYcTaHoOBIIEHO, YTO THAPOIU3YEMbId TaHUH CIIOCOOCH MPOHUKATh B MEMOpaHbI U
dbopmupoBaTh TaM  MOJIEKYJIIpHbIE  CTPYKTYpO—HOHHBIE  KaHaibl.  bbuin
OXapaKTepPU30BaHbl OCHOBHBIE CBONCTBA OTUX CTPYKTYp — CEJIEKTUBHOCTb,
MOTEHIIUAJI3aBUCUMOCTh U 3aBUCUMOCTb OT JIUTIUJITHOT'O COCTaBa.

IIpomusosupycuas  akmuenocms  noaugenonos. HoBble coeauHEHUS,
BbIJICJICHHbIE M3 pacTeHul ceM. Euphorbiaceae wccnenoBaHbl NPOTUB  BHUpYyca
ummyHoneuiuta yenopeka (BUY) B HHUUW Bupycomorum wumenun J.U.
NBanosckoro PAMH, mon pykoBojmctBom mnpod. I.B.Kapamopa. Bce
UCCIICIOBAHHbIE COEAUHEHUS] MMEIOT MPUMEPHO OJMHAKOBYIO ITUTOTOKCUYHOCTH
s kietok CEM SS, 50%-Hast Tokcuyeckas J03a HaxoJauTcs B npenenax 117 —
300 MKr/mI.

B wuccnepoBanuu antuBupycHoM akTuBHOCTH KieTku CEM SS 3apaxanu
pedepenc-urammom BUY-1/BRU ¢ mHoxkectBeHHOCThIO HHpekuu 1000 TCIDs.
YpoBeHb WHTHOWpPOBAaHUS WHGEKIIMH B KOHTPOJIBHBIX M OIBITHBIX BapHaHTaX
OLICHMBAJIM MO cojepkaHuio p24 antureHa meronoM MDA. B pesynbrare 3THX
UCCIIEJIOBAHUM OBLIO BBISIBJICHBI YEThIPE COEAMHEHUS, JOCTAaTOUYHO 3P(HEKTUBHO
MHTUOUPYIOLIUX BUY-undekuuto (1-O-ranmnoun-2,4-sanonen-3,6-
rekcarusipokcuaudenomn-p-D-rmokonupano3a,  3-O-rawiounni-1,2-Banoneuni-f-D-
TIIIOKONKUpano3a, 2-O-raounn-4,6-sanoHenn-p-D-ritoko3a, 1,2-au-O-ramiown-4,6-
BanoHew-B-D-ritoko3a). 50%-nas addextuBnas no3a (EDsg) cocraBisia 0.29, 8.8,
0.36 1 3.1 COOTBETCTBEHHO.

[lepcrieKTUBHOCTD M3y4aeMbIX COEIMHEHU N OIICHUBAETCS 1o
TEepaneBTUYECKOMY HHAEKCY (uHAekc cenektuBHoctH [S). Ha ocHoBanum
MOJIYYCHHBIX PE3yJbTaTOB MOXXHO BBIJICIIUTh JIBa HauOoOJiee TMEePCIEeKTHBHBIX
COCIUHCHUS c IS 1034 u 472: 1-O-rannounn-2,4-sanoneuni-3,6-
rekcaruapokcuaudenonn-p-rmokoza u  2-O-ramionn-4,6-panoHenn-f-D-Tmoko3a
(Tadm. 3).

UccnepoBanne wexannsmMa aHTU-BMY akTUBHOCTM MOpPOBOAMIOCH IS
COCJIMHEHUM, OOHApYXMBIIMX Oo0Jiee BBICOKMH aHTUBUPYCHBIM 3P(EeKT 1o
CPaBHEHHUIO C JPYTUMH.
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Tabauna 3
TepaneBruueckuii ungexc (IS) ucciaeno0BaHHBIX COeTUHEHUM
pacTuTeIbHbIX M0} EH00B

Ne Coenqunenune TDso EDs IS
0 MKI/mMi | MKr/ma | TDso/EDs
| 1-O-ramnonn-2,4-panoneunn-3,6- 300 0.29 1034.0
rekcarupokcuudenoun- f -D-rirokosa
) 1,2-mu-O-rammonn-4,6-sanoneni-f-D- 145 31 46.8
TJII0OK03a
3 2-O-rannoun-4,6-sanonenn-f-D- 170 0.36 472.0
TJIF0KO3a
4 1,2-mu-O-rayounn-3,6-Banoneuni-f-D- 135 270 50
TJIFOKO3a
5 3-O-ramnow-1,2-Banonemn-f-D- 117 88 13.3
TJII0K03a
6 1-O-6ucramnonn-2,4-sanonen-B-D- 170 250 6.8
TJII0K03a
; 1,3 muruapoauramioni-4-sanonear-p-D- 145 275 53
TJIF0KO3a
addup rexcaruapoxkcuudpenomna-6-(0-
8 B-D-rmoxonupano3unno)-2-(0-1-0- 215 23.5 9.1
Tpurauioni-B-D-raokonupano3uia

Knerku CEM SS 3apaxanu mrammoM BUY-1lgry ¢ MHOXECTBEHHOCTHIO
uapexkmmu  1000TCIDsy, w®  wmcciemyeMoe  COCIMHEHHE — JOOABISUIM B
CyOTOKCHMUECKHUX KOHLEHTpalUsiX B pa3inyHble BpeMeHHble HHTepBaibl. [lo
UCTEUCHUU 72 4YacoB W3 OMBITHBIX M KOHTPOJBHBIX (0€3 mpemapara) oOpasioB
oTOupasin mpoObl Uil OLeHKH npoaykuuu p24 anturena BUY-1. B kauectBe
pedepeHCHBIX COSAMHEHUN MCIIONb30Balu AeKcTpaH cyiabdar 5000 — uHrudburop
BUPYC-KJIETOYHOIO B3aMMOJACHCTBUS, a3WJOTUMHAMH — WHTMOUTOp MHpouecca
oOpaTHOM TpaHCKpUNIMU. B sKcniepuMeHTe Takoro pojia BO3MOKHO ONPEIEIUTh
CTaJMI0 PEIUIMKATUBHOIO IMKJAa BHUPYCa, YA3BUMYIO [UIsi HHTUOMPYIOIIETO

NEeHUCTBUA HCCIIENYEMBIX COE€IMHEHU. Pesynbratsl HUCCIIeTOBAaHUM
CBUJICTEIBCTBYIOT 0 TOM, 4TO 1-O-ramnounn-2,4-sajoneuni-3,6-
rekcaruipokcuiudenomn-p-D-rimokonupa-Hosa HE MPEMSITCTBYET

MIPOHUKHOBEHUIO BHUPYyCa B KIETKY-MHUIIEHb, HO TPOSABISET 3()(PEKTUBHOCTH B
uatepBasie or O 1m0 5 dgacoB (tabia.  4). OTO  COOTBETCTBYET
MOCTTPAHCKPUINIIITUOHHOMY Tiepuoay, Tak kKak A3T B TeX K€ YCIOBHUSX IPOSIBISET
uHrnoupytonmit 3gpdexkr B mepuox or 0 g0 3 yacoB OT Hayana HHQPEKIUU.
CornocTaBiisisi MOTy4YeHHBIE JJAHHBIE C UMEIOIUMHUCS JIMTEPATYPHBIMU CBEJICHUSIMU
B OTHOILICHUM BPEMEHHBIX MHTEpBaIOB aHTH-BMY aKTUBHOCTH W3BECTHBIX
UHTUOUTOPOB (MHrHOUTOPHl RT, MHrHOUTOPHI TpOTEasbl WU WHTETPaA3bl) MOXKHO
cleNaTh 3aKJII0YEHUE, YTO aKTUBHOCTh COCJMHEHHUS BEPOSITHEE BCETO CBS3aHO C
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OJIOKMpPOBaHUMEM HHTETPATUBHOTrO mporecca. [Iporecc uHTErpauu npoBUpPYyCHOM
JAHK B KJI€TOUYHBIN T'€HOM SIBISCTCS MHOTOKOMIIOHCHTHBIM COOBITHEM U 3aBHCHUT
OT JIEUCTBUS KaK KJIETOYHBIX, TaK U BUPYCHBIX (hepMEeHTOB. /{15 uaeHTuduKanuu
MOJIEKYJIIDHOTO MexaHu3Mma TpeOyroTcsi Oosiee JeTalibHble HuccienoBaHus. Yrto
KacaeTcsi OCTabHBIX COEJUHEHUM, TO HX MHTHOUpYIOMIasi aKTUBHOCTH
MPOSIBIISICTCS] B TOT XK€ mepuoj, uto u 'y [ekctpan cynbdara 5000, u, oueBuaHO,
CBS3aHa C OJOKMPOBAHMEM HAUYaJbHBIX CTaJAWM perukanuu Bupyca. [lpu
N00aBJICHUN STUX COCAMHEHMM K WH(PUIMPOBAHHBIM KJETKaM depe3 9 dacos
OTMEYaeTCsl BTOpasi BOJHA CHUXEHUS HUHQPEKIIMU, YTO OUYECBUIHO OOBSICHICTCS
OJIOKMpOBaHWEM  IMPOHUKHOBEHHS  HOBOTO  BHPYCHOIO  IIOTOMCTBA  IpHU
MHOTOIMKIIOBOM uHGpekuu. [lomydnth ycTOWUYMBBIE BapUAaHTHI B BUPYC-

kietouHoit cucreme CEM SS-BUU-1gry K JTaHHOMY COCIMHEHUIO HE YJaJIOCh.
Tab6auna 4

AHTH-BUY akTUBHOCTH COeIMHEHM I, 100aBJIsIeMbIX B Pa3JIHYHbIE

BpeMEeHHbIe HHTEePBAJIbI MOCJe HHpeKIuU

O6pa3zen Bpewms ot Havana undekiuu (dac)
0 1 3 5 7 9 24 36

1 0,147 | 0,265 | 0,559 | 0,726 | 1,193 | 1,165 | 1,123 1,351

2 0,140 | 1,150 | 1,295 | 1,302 | 1,414 | 0,693 | 1,170 1,381

3 0,111 | 1,289 | 1,267 | 1,382 | 1,408 | 0,801 | 1,343 1,413

5 0,128 | 1,249 | 1,290 | 1,316 | 1,418 | 0,480 | 1,295 1,403
Hexcrpan | 0,105 | 1,148 | 1,312 | 1,367 | 1,370 | 1,372 | 1,408 1,392
cysbdar

5000

A3T 0,029 {0,048 | 0,244 | 0,852 | 0,915 1 0,943 | 1,135 1,114

Co3zoanue npomusopupychvix npenapamos Pyman, I'occuman, I'emacan,
Ilynuman u Oygopbun. BoigBieHa BbicOokas akTUBHOCTh Pyrtana u I'occutana
npotuB rpunna (mrammel rpunna A(H3N2), (HIN1) u B (01 u 02), a T'eracana,
[Tynurtana u DydopOuna npotuB BUYU-undpexkunn. UccnenoBanus mo  akTUBHOCTHU
npotuB BIY-1 nposeaensl B mramme Bupyca BUY-1 gry . Onpenenensl cpenHue
LIUTOTOKCHMYECKME U 3(Q(EKTUBHBIE J03bl 3TUX COCAUHEHUN, HaNAEHbl HX
TEpareBTUYECKUE NHIEKCHI.

C nenbro co3gaHus JIEKapCcTBEHHBIX cpencts Pyrana, ['occurana, I'eracana,
[lyautana wu DOydopbun B coorBercTBUUM ¢ TpeboBanusmu ['D XI
(T'oc.®@apmakorien) u3ydeHbl MX (PU3MKO-XUMHUYECKHE MapaMeTpbl, MOJ00paHbl
CTaHJApTHble OO0pa3lbl U JekapcTBeHHble ¢opMbl. [IpoBeneHbl  MOJIHBIE
JOKJIMHAYECKUE (apMaKkoO-TOKCHKOJIOTUYECKHIE UCCJIEI0BAHMS, U3YYEHBI
OPUOTOKCUYECKUE, TEPATOIC€HHbIE, UMMYHOTOKCHYECKHE M MyTareHHbIE CBOMCTBA
cyOctanumii. Ha ocHOBe mosy4eHHBIX AaHHBIX OQopmieHbl mpoekTsl BOC Ha
cyOCTaHUMU, CyTaHJapTHble OOpa3lbl M JIEKapCTBEHHbIE (OpPMBI Mpenaparos.
[Tonyuyeno paspemienne ['YKKJIC u MT M3 PVY3 Ha npoBeneHue KIMHUYECKUX
ucnelTanuid Pyrana, ['occurana u I'eracana. YcnemHo 3aBeplieHbl KIMHUYECKUE
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ucnbiTanus Tabnetok «Pyran 0,025». 'VKKIIC u MT M3 PVY3 nano paspeiieHue
Ha TMPUMEHEHHE CTAaHJApTHOTO oOpasla, CyOCTaHIIMU W JIEKApCTBEHHOW (POPMBI
Pyrana B wmeaunuuckoit mpaktuke (Illaxomatnoma). YTBepxkaeHsl BDOChl Ha
CTaHJApPTHBIN o0paszen, CcyOCTaHIMIO U JieKapcTBeHHYI0 Qopmy Pyrana wu
MHCTPYKLIMS 1O €ro IpuMeHeHuroo. Ha nexkapcTBeHHOE CpencTBO IOJYyYEHO
peructpanmonHoe ynocroepenue. [lomydens [larentsr Pecriybnuku Y36ekucran
Ha n3o0OpereHus - Ha Pyran, ['occuran, ['etacan u [lyHuras.

B uerBeproii rnaBe nuccepraunu «Mcmob30BaHHbIE METOAbI M YCJIOBHUA
Bbl/IeJIeHUS N0JM(EHO0I0B» ONMUCAHBI 00BEKT U METOJIbI UCCIIEI0BAHMUS, BbIJICJICHUE
CyMM MONU(EHOJIOB, pa3ACiCcHUe WX HAa WHIUBUIyAIbHBIE KOMIIOHEHTHI,
YCTAHOBJICHHE CTPOCHMS COCJUHEHHM C HCIOJIb30BAHUEM KHUCIOTHOIO W
CTYIIEHYATOr0 TUAPOJIN3a, IIETOYHOTO PACIICIUIEHUS, METAHOJIN3a, METUIMPOBAHHUS,
OyMa)XHOH M KOJIOHOYHOW Xpomarorpapuu ¢ NPUMEHEHHEM pPAa3JIUYHBIX CHUCTEM
PacTBOPUTENEH.

3AKJIIOYEHUE

1. BrepBble M3yueH cocTaB MOJUQPEHOJIOB 29 pacTeHUM, BXOASAIIMX B CEM.
Euphorbiaceae. VI3 nux Boiieneno 6onee 70 ¢deHOIbHBIX coenuHeHU. BoisiBiaeHO,
YTO TNOJU(EHONBl JIOKAJTU3YIOTCS, B OCHOBHOM, B KOpDHSIX pAacTEeHUH, U
npeacTaBiieHbl G1aBoHOIaMU, (PEHOJIOKUCIOTAMU U TAHMHAMMU.

2. C mnomomplo (U3UKO-XUMHUYECKHX METOJIOB OIPEICICHO CTPOSHHUE
BBIJICJICHHBIX BELIECTB. 8 M3 HUX OKA3aJuCh HOBBIMHM, HE OINMCAHHBIMH pPAHEE B
JUTEPATYPE COCTUHEHUSIMHU U SIBISIOTCA TUA(GUpoM rekcaruapokcuaudenomna-6-(0O-
B-D-rimrokonupano3unno)-2-(0-1-O-tpuramionn-f-D-rirokonupanosoit), 1 -O-
rajuioni-2,4-sanoHeni-3,6-rekcaruipokcu-audenomn-p-D-riroko3oit, 3-O-ramnounn-
1,2-Banoneunn-fB-D-ratoko3oi, 2-O-ramionn-4,6-sanoneunn-fB-D-riotoko3ou, 1,2-1u-O-
rajuioni-4,6-sanoneni-B-D-rioko30H, 1,2-mu-O-rayounn-3,6-Banoneuni-f-D-
roKo30u, 1-O-6ucramiounn-2,4-panonenn-f-D-rimoko30i, 1,3 auruapoauramiioni-
4-Banoneat-f-D-riaoko30M.

3. Beinenennsie coenuHeHus, oO0Onazas BBHICOKOM aHTUOKCHUJIAHTHOM U
aHTUPAJIMKAIBHOW CIOCOOHOCTBIO, B TOXE BpEMsS HE BbBI3BIBAIOT JECTPYKIIHIO
OoroMeMOpaH. YCTaHOBJIEHO, 4YTO AHTHUOKCHUJIAHTHAsS aKTHUBHOCTb BBIJCICHHBIX
BEILIECTB 3aBUCUT OT YMCJIA THIPOKCHIIBHBIX TPYMI B COCTaBE MOJIEKYJIbI, OT MECTa
MX B3aUMHOIO PpACIOJIOKEHHUS, a TaKKe€ OT CTENEHU HACBIIEHHOCTH W
rajuionaupoBanus kobia C.

4. CoenuHenwsl, BbIJICJICHHBIC U3 pacTeHuil ceM. Euphorbiaceae 1-O-rannousn-
2,4-Banoneni-3,6-rekcaruapokcuaupenonn-f-D-rimoko3a, 3-O-ramnowni-1,2-
BasloHeuI-B-D-rioko3a, 2-O-ramnownn-4,6-sanonenn-f-D-ritoko3a, 1,2-mu-0O-
rajuioni-4,6-sanoneni-B-D-rooko3a  mposiBisis  HAUOONBIIYI0  AHTUBUPYCHYIO
aKTUBHOCTh B CPaBHEHHHM C JPYTUMH COCIMHECHUSIMHU, OKa3bIBalOT d(PdeKTUBHOE
MHTHOMpYIOLIEee NEUCTBUE Ha BUY-undekuuto. N3yuus MEXaHU3M
MPOTUBOACHUCTBUSI ATUX COCAMHEHUN BHUpPYCaM, BBISIBIICHO, YTO AaHTUBHUpYCHAas
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aAKTUBHOCTb II€PBOTO COCOUHEHHs CBSi3aHA C OJIOKUPOBAHMEM HHTEIPATUBHOTO
npouecca nposupycHor JIHK B KJI€TOYHBIA T€HOM, a OCTAIBHBIE COCAWMHECHUS
MPENATCTBYIOT B3aUMOJIEUCTBUIO BUPYCA C KIETKOW-MUILIEHBIO.

5. B coorBerctBUM ¢ TpeboBaHusMU ['® XI u3ydeHbl PU3NKO-XUMUYECKUE
napameTpbl Pyrana, ['occurana, I'etacana, [lynutana u Dydopouna. ITonobpanbl
CTaHJapTHbIe 00pa3upl U  JeKapcTBeHHble QopMmbl. [IpoBefeHbl  MONHBIE
JTOKIMHUYECKHE  (papMaKo-TOKCHUKOJIOTMYEeCKUue  HccienoBanus. Ha  ocHoBe
MOJIYYeHHBIX JaHHBIX odopmiienbl mnpoekThl BOC Ha cyOctaHuuu, craHgapTHbIE
oOpasnel U JiekapcTBeHHbIe ¢Gopmbl mpenapaToB: Pyrtan 0,025, T'occurtan 0,025,
I'eracan 0,01, ITynuran 0,01, Dydopoun 0,025.

6. ITonyueno pazpemienune I'YKKJIC u MT M3 PV3 Ha npoBeneHue KIMHUYECKUX
ucneiTanui Pyrana, ['occurana, ['eracana.

7. YcneniHo 3aBepuIeHbl KITMHUYECKUE UCTIBITaHNs PyTaHa v mosy4eHo pa3penieHue
Ha €ro IMPOKOE NPUMEHEHME B KIMHWUYECKOW mpakTuke. IlomydeHo paspereHwne
I'VKKIJIC u MT M3 PVY3 (IllaxogaTHOMa) Ha IpUMEHEHHUE CTaHAAPTHOrO o0pasiia,
cyOCTaHUMU U JIeKapcTBEHHOM (opmbl  PyTaHa B MEAMIIMHCKON MpPaKTHKE.
VYr1Bepxkaens BOCh Ha cTanmapTHbIA 00paszel, CyOCTaHLMIO W JIEKApPCTBEHHYIO
dbopmy PyTrana v MHCTpYKIMS MO ero npuMmeHeHuto. Ha nexkapcTBeHHOE CpelicTBO
MOJIyYEHO perucrpauuonHoe yzaocroepenue. Ilpenapartel ['occutan u ['eracan
HaxOJSTCS Ha CTaJINU KIMHUYECKUX UCTIBITAHUM.

8. Ilomyuens Ilatentsr PecniyOnuku Y30ekucran Ha Pyran u ['occurtan kak
IIPOTBOTPHUIIIIO3HBIX CPenCTB, I'eracan u IlyHHTaH — Kak JISKAPCTBEHHBIX CPEICTB C
antu-BUY-perictBuem.
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Introduction (annotation of doctorial dissertation)

Topicality and demand of the subject of dissertation. Up to 30 percent of
the drugs used in modern world medicine are based on natural compounds,
including polyphenolic compounds. Polyphenolic compounds possess properties as
to lower cholesterol in the human organism, strengthen cardiovascular system,
enhance immunity, antibacterial, anti-hypoxic, anti-viral, anti-inflammatory,
antitumor etc. Thanks to the easy digestibility of the body, the lack of side effects,
they are used in the treatment of diseases. Due to their easy digestibility in a
human organism and lack of side effects, they are used in a treatment of several
diseases.

As a result of widespread throughout the world, threatening all of humanity
infections such as Acquired Immune Deficiency Syndrome (AIDS) and influenza
infections increases the likelihood of disease the majority of the world population
of these diseases. In recent years, the antiviral activity of tannins revealed,
particularly the ability of these compounds to induce interferon, showing an
effective inhibitory effect on the multiplication of human immunodeficiency virus
(HIV-1, HIV-1). As a result of screening of compounds isolated from plants
Annacardeaceae, Geraniaceae, Malvaceae, Punicaceae and FEuphorbiacea
growing in the Central Asia, have been identified polyphenols with a high anti-
viral activity, including composition which can inhibit HIV-1 replication more
than 80%, in a concentration of 10 ug/ml. All medical products applied in a
modern medicine for treating viral diseases are medicines of synthetic nature, and
have some side effects. This shows the urgency and relevance of creating drugs
based on natural compounds. To solve this problem it is necessary to search for
new promising sources of polyphenols, isolation and determination their chemical
structures, revealing their biological activity.

The research of this dissertation contribute to perform a certain tasks and
objectives in the Law of the Republic of Uzbekistan Ne39 against HIV infection in
September 23, 2013 and Resolution Ne255 in September 10, 2014 State anti-HIV
Programme for 2014-2016 yy. adopted by the Cabinet of Minister.

Conformity of the research to priority directions of development of of
science and technologies of the Republic of Uzbekistan. The present work was
carried out in accordance with the priority directions of science and technology of
the Republic of Uzbekistan State scientific program PPI-11 "Development of
technologies for the production of new drugs based on local natural and synthetic
raw materials."

Review of international scientific researches on the dissertation theme.
Research centers of the world, including Faculty of Pharmaceutical Sciences,
University of Okayama (Japan), College of Pharmaceutical Sciences, Matsuyama
University (Japan), Centro de Edafologia y Biologia Aplicada del Segura (Spain),
Molekulare Botanik, Universitit Ulm (Germany), Department of Chemistry &
Biochemistry, Miami University (USA), International association Groupe
Polyphénols (France), Institute of Plant Physiology named after K.A. Timiryazev
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(Russia) carry out studies of chemical and biological properties of plant
polyphenols.

As a result of researches carrying out in the world in the field tannins, which
i1s one of the most common classes of natural compounds, in establishing their
chemical structure and biological activity was achieved the following: the term
"tannins" have been supplemented by chemical and stereochemical data of
"ellagotannins." From plants used in folk medicine have been isolated more than
500 compounds in the native state (Okayama University, Matsuyama University),
by enzymatic oxidation of the in vitro synthesized gallo- and ellagotannins, from
monomer gallotannins yielded dimeric ellagotannins (Universitit Ulm), and
investigated the bioavailability metabolism of ellagotannins in a human organism
(Centro de Edafologia y Biologia Aplicada del Segura), studied chemistry of
complex tannin-protein, for those interested in the chemistry of polyphenols and
classical methods of investigation developed an online guide «Tannin Handbook»
(Miami University), to review the achievements in the field of natural polyphenols,
the exchange of information set up an international association (Groupe
Polyphénols).

Currently, carryinf out researches out on the isolation of plant tannins,
obtaining their derivatives, revealing structure activity relationship (SAR), the
investigation of the mechanism of antiviral activity, synthesizing gallo- and
ellagotannins, which are a priority for research.

Degree of study of the problem. At the end of XX century, T.Yoshida,
T.Okuda and a number of other Japanese scientists began intensive study of tannin
plants of the family Euphorbiaceae. Along with known monomeric hydrolysable
tannins, were isolated a number of new dimeric and oligomeric ellagotannins. It
was determined their structure and revealed their high antioxidant and antiviral
activity, including anti-HIV activity. In recent years, L.N.Gvazaeva, M.D. Alania
isolated a new dimeric hydrolysable tannin — glarein-A, T.Yoshida, Y.Amakura,
Y.Liu, T.Okuda isolated from E. humifusa euphormisin M1, M2, M3 which are
new dimer hydrolyzable tannins. Z.Z.Ibraheim, A.Ahmed, W.M.Abdel-Mageed
isolated from E.peplus L. and E. aphylla metilgallat, kaempferol, quercetin,
quercetin-3-O- (2 ', 3' - digalloil) -a-L- rhamnoside, 3,4,3'-tri-O-methyl-4'-O--D-
glucopyranoside ellagic acid and 3,4,3'-tri-O-methyl-4'-rutinoside ellagic acid,
revealed their analgesic, anti-inflammatory, antibacterial activity. E.A.Karpova,
E.P.Khramova carried out a comparative study of flavonoids in some
representatives of Euphorbiaceae plant family and isolated galactoside-gallat
quercetin.

In Uzbekistan, the first researches on isolation of polyphenols from local
plants, obtaining their derivatives, the studying of their biological activity have
been carried out under the leadership of academician A.S.Sadykov. In the Institute
of Bioorganic Chemistry, by prof. A.K.Karimdjanov from a number of decorative,
medicinal plants, colored grapes and fruits isolated anthocyanins, and on the basis
of their developed and implemented the production of food dyes. Great
contribution to the study of the chemistry of catechins and proanthocyanidins made
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by Ph.D. Sh.Yu.lslambekov, Dr. Sc. prof. Z.A.Kuliev, Prof. A.lLIsmailov,
N.[.Baram, on basisi of specific pigment of cotton - gossypol and its derivatives
have manufactured a number of antiviral agents (antiherpetic, chlamydia,
hepatoprotective drugs) "Megosin", "Gozalidon", "Ragosin" et al., which
introduced to production. But at the same time, in the Republic has not yet been
created antiviral agents based on tannin.

Connection of dissertational research with the plans of scientific- research-
works. This thesis is done under the state of scientific projects: MP-41,
"Mechanism of inhibition of viral replication by plant polyphenols" Uzbek-Russian
project (2008-2010 years), A-10-065- "Creating an effective drug against influenza
based on plant polyphenols and analysis of its antiviral activity "(2006-2008
years), A-10-122" Development of drugs Getasan and Punitan having activity
against AIDS based on plant polyphenols"(2006-2008 years), FA - A12-T160 "The
development of anti-influenza drugs (Rutan, Gossitan) anti-AIDS (Getasan,
Punitan) action based on polyphenols from local plants" (2009-20011 years), [FA
2012-6-6 "Organization of manufacture of medicines anti-flu (Rutan, Gossitan)
and anti AIDS (Getasan) action based on polyphenols from local plants" (2012-
2013 years), A-11-T-051"Development of the medicine Euphorbin with anti-AIDS
activity" (2012- 2014 years).

Purpose of the research. Creation of effective antiviral drugs based on
polyphenols from local plants.

Tasks of research:

Finding ways of isolating pure compounds from the representatives of 29
species of the Fuphorbiaceae plant family.

Determining the structures of the isolated compounds by chemical and
spectral analysis;

Studying of the biological effect of isolated compounds and identify among
them the compounds with the highest activity;

Studying of the structure-activity relationship;

Studying of physical-chemical and pharmaco-toxicological properties of
substances, standard samples and drug forms of Rutan, Gossitan, Getasan, Punitan
and Euphorbin;

Making Temporary Pharmacopeial articles for substance, standard samples
and druf forms of Rutan, Gossitan, Getasan, Punitan and Euphorbin;

Creation of drugs Rutan, Getasan, Gossitan, Punitan and Euphorbin.

Object of study. 29 plants belonging to the Euphorbiaceae plant family.

Subject of research is the polyphenols.

Methods of research. In research, were used technological (solid-liquid,
liquid-liquid extraction systems, sedimentation processes, drying, chromatographic
separation), chemical (acid and step hydrolysis, the alkaline cleavage,
methanolysis, defining terminal fragments proanthocyanidins), physic-chemical
(UV -, IR, NMR Q-TOF LC-MS spectroscopy) and analytical (thin-layer and
paper chromatography, WUM, spectrophotometric, photoelectrocolorimetrical,
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HPLC) methods and methods for pharmaco-toxicological studies of the in vitro
and in vivo were used in research.

Scientific novelty of the research study is as follows:

For the first time studied polyphenols 29 species of the Euphorbia plants
family. From those plants were isolated more than 70 compounds the structures of
which is determined by using modern physical and chemical methods. Among the
isolated compounds, 8 compounds were found as new compounds not previously
dated in the literature. Determined, they are diester of hexahydroxydiphenoyl-6-
(O- B-D-glucopyranosido)-2-(O-1-O-trigalloyl-B-D-glucopyranose), 1-O-galloyl-
2,4-valoneoyl-3,6-  hexahydroxydiphenoyl -B-D-glucose, 3-O-galloyl-1,2-
valoneoyl-f-D-glucose, 2-O-galloyl-4,6-valoneoyl-B-D-glucose, 1,2-di-O-galloyl -
4,6-valoneoyl-B-D-glucose, 1,2-di-O-galloyl -3,6-valoneoyl-B-D-glucose, 1-O-
bisgalloyl-2,4-valoneoyl-B-D-glucose, 1, 3 -dihydrodigalloyl-4- valoneat-  -D-
glucose.

The studies of biological properties of isolated compounds have shown their
antiradical, antioxidant and antiviral activities. It is shown that the new compounds
form FEuphorbia plants 1-O-galloyl-2,4-valoneoyl-3,6- hexahydroxydiphenoyl--
D-glucose, 3-O-galloyl-1,2-valoneoyl-B-D-glucose, 2-O-galloyl-4,6-valoneoyl-p3-
D-glucose, 1,2-di-O-galloyl -4,6-valoneoyl-B-D-glucose are highly active and
effective inhibitory effect on HIV infection.

Developed Normative analytical documentations (hereinafter NAD) for the
medicines Rutan, Gossitan, Punitan, Euphorbin and for their drug forms.

Practical value of the results. Revealed a high activity of Getasan, Punitan
and Euphorbin against the HIV-1 virus; Rutan and Gossitan against the influenza
virus. Along with an antiviral action, they show a high interferon-inducing activity,
wherein induce a-, B- and y-interferons.

It is shown that Rutan and Gossitan’s activity is 1.5-2.0 times higher than the
known drugs interferon and antiviral action as Amixin, Zovirax and Rimantadine,
widely used in modern medicine.

In accordance with the requirements State Pharmacopoeia (SPh XI) studied
their physical and chemical properties of Rutan, Gossitan, Getasan, Punitan and
Euforbin, selected standard samples.

Carried out the pre-clinical pharmaco-toxicological research of substances,
and it is shown that they do not have embryo-toxic, teratogenic, immunotoxic and
mutagenic effects.

Developed drug forms tablets of — Rutan 0.025, Gossitan 0.025, Getasan
0.01, Punitan 0.01 and Euphorbin 0,025.

The validity of the obtained results verified: the using of modern physical
and chemical methods of analysis; confirmation of the results by experts of experts
and practical implementation of research results; discussion of the research results
at national and international scientific conferences and publication of research
results in peer-reviewed scientific publications of the Supreme attestation
commission under the Cabinet of Ministers of the Republic of Uzbekistan;
Obtaining a patent of Agency on Intellectual Property of Uzbekistan.
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The scientific and practical significance of the results of research. The
theoretical significance of the results is that the polyphenols of 29 plants belonging
to the family of Euphorbiaceae growing in Uzbekistan were studied. From them,
along with well-known compounds, isolated a number of new hydrolysable
tannins. Methods of isolation and identification of polyphenols, the physico-
chemical methods can serve as a guide in carrying out a new research in this area.

The practical significance of the work lies in the fact that created the
medicines with antiviral action Rutan, Gossitan, Getasan based on local plants. The
clinical trials of drug Rutan were successfully completed. Approved NAD for the
standard sample (NAD 42 Uz-2514-2014), substance (NAD 42 Uz-2515-2014),
drug form (NAD 42 Uz-2516- 2014) and instructions for use. Permission to
conduct the clinical trials on Gossitan and Getasan was received from
Pharmacological Committee.

Implementation of the research results into practice. On the basis of
obtained results of research and in order to create drugs Rutan and Gossitan with
anti-flu, Getasan and Punitan with anti-HIV activity, received four patents for
inventions of Agency on Intellectual Property of the Republic of Uzbekistan
"Agent possessing anti-flu action" (Ne [IAP 04 524, 31.07. 2012), "Agent
possessing anti-flu action" (Ne IAP 04521, 31.07. 2012), "Agent possessing anti-
HIV activity" (Ne TAP 04523, 31.07. 2012), "Agent possessing anti-HIV activity"
(Ne TAP 04522, 31.07. 2012).

The permission of the Head Department of drug and medical equipment
quality control under the Ministry of Health of the Republic of Uzbekistan
(hereinafter HDDMEQC) received for use in medical practice (NeOl-14,
CERTIFICATE, 08 may, 2014 y.) substance, a standard sample of the drug form
of Rutan, they issued registration Certificate (Guvohnoma DV / M 00339/09/15).

Approbation of work. The main results of the thesis were presented and
reported the following international and national conferences: 23" TUPAC-2002.
Int. Symposium on the Chemistry of Natural Products (Florence, Italy, 2002); "The
problem of infections in clinical medicine" VIII Congress of Italian-Russian
Association for Infectious Diseases (St. Petersburg, Russia, 2002); "Chemical
Education, Science and Technology of the Republic of Uzbekistan" Republican
scientific-practical conference (National University of Uzbekistan, Tashkent,
2002); Conference of young scientists dedicated to the memory of academician
S.Y. Yunusov (IChPS, Tashkent, 2003); 5th International Symposium on the
Chemistry of Natural Compounds (Tashkent, 2003); «International workshop on
biotechnology commercialization and security» (Tashkent, 2003); VI International
Symposium on phenolic compounds (Moscow, Russia, 2004); XVIII Turkish
National Congress (Kars, Turkey, 2004); Traditional scientific conference of
young scientists (Uzbek Academy of Sciences, Tashkent, 2004); "Biotechnology:
state and prospects of development» III Moscow International Congress (Moscow,
Russia, 2005); 6-th International Symposium of the chemistry of Natural
compounds (SCNS) (2005. Ankara, Turkey, 2005); "Developments in the
isolation, study and use of medicines, based on natural raw materials' Scientific
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and practical forum devoted to the 100th anniversary of the birth of prof.
R.L.Khazanovich (Tashkent pharmaceutical medical institute, Tashkent, 2006);
"Problems of Bioorganic Chemistry" scientific-practical conference (Namangan,
2006); "Integration of education, science and industry in the pharmacy," Scientific
and practical forum devoted to the 70th anniversary Tashkent pharmaceutical
medical institute (Tashkent, 2007); XIII conference of Polish biophysics Society
(Lodz, Poland, 2007); "Physiologically active compounds based on natural
resources and technology of inorganic substances" Republican Scientific and
Practical Conference (Nukus, 2008); "Actual problems of natural sciences"
Republican Scientific and Practical Conference (Samarkand State University,
2008); "VII International Symposium for phenolic compounds: fundamental and
applied aspects of the" International Scientific Forum (Moscow, 2009); "Problems
of Bioorganic Chemistry» VI National Conference (Namangan, 2009); "Actual
problems of Bioorganic Chemistry" (IBCh, Tashkent, 2010); 18" Meeting
European association for red cell research (Poland, 2011); "Biologically active
substances: fundamental and applied problems of production and application"
Scientific-practical Conference (Ukraine, 2011); VIII International Symposium
"Phenolic compounds: fundamental and applied aspects" (Moscow, 2012), VIII
International scientific-practical conference "Actual problems of ecology"
(Republic of Belarus, 2012), International scientific conference "Actual problems
of development of Bioorganic Chemistry" ( Tashkent, 2013); International
Conference of Young Scientists "Experimental and Theoretical Biophysics"
(Pushchino, 2014), Moscow 2015 and others.

Publication of research results. The main content of the research have been
published in 74 publications: 17 scientific articles (5 in foreign journals), 4 patents
of Uzbekistan, 53 abstracts.

The structure and volume of the dissertation. The thesis consists of an
introduction, four chapters, conclusions, list of references, 182 pages of text,
applications, 17 tables, 15 charts and 6 pictures.

MAIN CONTENT OF DISSERTATION

In the introduction described the actuality and demand title of the thesis,
formulated the main purpose and tasks, revealed objects of the research, revealed
the appropriate research priority areas of Science and Technology of the Republic
of Uzbekistan, presented the novelty of the scientific and scientific and practical
significance of the results, proved the accuracy of the results obtained, revealed
theoretical and practical importance of the obtained results, listed of implementing
the results of research and information about the published work and the structure
of the thesis.

In the first chapter of the thesis ""Tannins, classification, spectral methods
of determining structures of polyphenols, methods of isolation of tannins and
chromatographic methods of analysis'" provides information about the current
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state of knowledge on polyphenols, in particular tannins. The classification of
tannins, extraction methods from plants, methods of separating them into
individual compounds, establishing the structure using spectral (UV, IR, ' H-NMR,
PC - NMR- spectroscopy, mass spectrometry) analysis methods. Results of studies
of both domestic and foreign scientists are revewed.

In the second chapter of the thesis '""Plant polyphenols of Euphorbiaceae"
provided the comparative study of the content of the polyphenols from the aerial
parts and roots of 29 species of plants Euphorbiaceae. For the samples of plants
were harvested at the flowering stage and dried in shade. Sequential extraction of
various plant organs (roots, leaves, stems) in chloroform, 70% aqueous acetone,
concentration of water-acetone fractions under vacuum, multiple treatment of
water residuals with ethyl acetate, evaporating of the ethyl acetate fractions and by
adding hexane to the condensed extracts, the sum of polyphenolic compounds were
isolated. It revealed that polyphenols are accumulated basically in the roots of
plants, where the number ranges from 2.1% - 13.2%, in the leaves of 1.88% -
6.67%, and 0.03% in the stems - 3.0%. As a result of qualitative reactions in the
sum of polyphenols revealed the presence of compounds belonging to class of
flavonols, phenolic acids and tannins. By using paper chromatography showed that
in the individual parts of plants, the qualitative of polyphenol composition does not
differ from each other and differs in the quantitative content of the individual
components. So if the flavonols comprise the main part of the amount of
polyphenols in leaves, the tannins are the main components of the amount of
polyphenols of plant roots.

Therefore, further research we continued on the compounds of plant roots,
where localized highest amount of polyphenols. By chromatography of sum of
polyphenols from plant roots on a silica gel column using the solvent system
chloroform-methanol (17: 3, 17: 4, 17: 5), isolated 3 fractions. From the first
fraction were isolated phenolic acids. Paper chromatography (solvent system 1: n-
butanol-acetic acid-water 4: 1: 5 solvent system 2: n-butanol-acetic acid-water
40:12:28) showed that the first fraction contains phenolic acids, second -flavonols,
third - tannins. The phenolic compounds from the second fraction were subjected
to column chromatography with polyamide. As eluent was used the system
chloroform-methanol (9: 1, 8: 2) and isolated individual compounds.

By comparing the results of physical and chemical methods of research with
the data presented in the literature revealed that these compounds are known
flavonols - kaempferol, quercetin, kaempferol-3-glucoside, miritsitine,
izomiritsitrine. These compounds in upground plant parts are considerably more
than in the roots.

After repeat chromatography of third fraction in various solvent systems on
silica gel column, isolated number of individual compounds. By the physical and
chemical methods of investigation determined their structure.

From all the studied species of plants isolated more than 70 phenolic
compounds, 8 of them were found as a new compounds, not previously described
in the literature.
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The new compounds isolated from Euphorbiaseae plant family.

Compound 1- isolated from Euphorbia sequieriana Neck., amorphous white
powder. C47H4,03,, [a]p -20° (c 1.0, MeOH); ; UV-spectrum (EtOH, Ay, nm):
220, 280; MS m/z: 1117 [M-H] ;

To determine the composition and structure compound 1 subjected to a
series of chemical reactions according to Scheme 1. The acid hydrolysis products
of 5% H,SO, detected glucose (1), gallic (2), and ellagic acids (3). Methylation of
compound with dimethylsulfate and anhydrous K,COs; leads to form a permetilate,
after alkaline hydrolysis with methanolic solution of sodium methoxide formed
methyl tri-O-metilgallat (4) (TLC, Rf 0.75, solvent system - 3: benzene-acetone 4:
1) and dimethyl hexamethoxidifenat (5) (TLC, Rf 0.36, system - 1). In the products
of partial hydrolysis of compound 1 (heating in water at 90°C) are yielded 1-O-
trigalloil-O-B-D-glucopyranose (6) glucoside of ellagic acid (7).
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H HO OH HOOC Loor
H OH OH
\ ' * /
—>
5% H,SO, 1

COOMe

OMe
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MeOOMe
MeOOC COOMe
—a
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CH,0H o
I o OH
H 0 o0—cC OH OH
HO “QH H O_ﬁ OH OH \
0 HO OCH
Hooon 0—C OH %
6 o 0 09
OH
OH H
HO H
H OH

7
Scheme 1. Chemical transformation of compound 1
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The NMR “C spectrum of the compound 1, obtained in the complete
suppression of spin-spin coupling with protons detected signals, characteristic to
glucose, ellagic and gallic acids (Table 1). Intensive signals at 93.6 and 96.5 ppm,
correspond to the carbon atoms C-1 indicate presence of two sugar moiety in
ellagotannins composition which the anomeric centers have the B-configuration.
Appearance at 93.6, 76.7, 63.4 ppm signals and shifting to a strong field,
correspond to the atoms C-1 and C-2 of the first center of glucose and C-6 of
second glucose center indicated to the acylation of the carbohydrate moiety at
these positions.

The >C NMR spectrum contains signals of three residues of gallic acid: the
signals of carbon atoms of carbonyl groups at 164.4, 166.3, 168.8 ppm, and the
signal of C-1 carbon atoms in trigalloil group observed at 120.4 ppm. The signals
of carbon atoms C-2 and C-6 and C-3 and C-5 are matched and provide relatively
intense signals at 110.1 and 145.9 ppm, respectively. The carbon atom C-4 of this
moiety is screened and as a result of diamagnetic shift resonates at 139.3 ppm.
Also in spectrum have signals of 14 carbon atoms of hexahydroxydiphenoil
(HHDP)-group. Analysis of the chemical shifts of carbon atoms in
hexahydroxydiphenoil group indicates that in molecule of compound 1 two atoms
of glucose linked via hexahydroxydiphenoil group. The substituted carbon atoms
of hexahydroxydiphenoil group C-4, C-4°, C-5, C-5" and C-6, 6-S° resonate at
145.8, 136.4-136.6 and 144.4-144.5 ppm, respectively. Unsubstituted carbon atoms
of C-3 and C-3" observed at 107.8 and 108.1 ppm. Signals of carbon atoms C-7
and C-7" carbonyl groups show intense signals at 167.6 and 168.0 ppm.

Table 1
Chemical shifts (6, 100 MHz, acetone —dg + D,O, ppm) of the signals of carbon
atoms in the NMR "C spectrum of the substance 1

Atoms . Hexahydroxydiphenoy] Glucose

C Trigalloyl groups aroups I 0
C-1 120.4 120.4 120.4 115.5 115.8 93.6 96.5
C-2 110.1 110.1 110.1 125.8 126.4 6.7 74.2
C-3 145.9 145.9 145.9 107.8 108.1 75.2 73.0
C4 139.3 139.3 139.3 145.8 145.8 69.6 69.6
C-5 145.9 145.9 145.9 136.6 136.4 74.3 75.1
C-6 110.1 110.1 110.1 144 .4 144.5 63.2 63.4
C-7 168.8 166.3 164.4 167.6 168.0

These data are confirmed by the mass spectrometry fragmentation of
compound 1 performed using LC-MS Q-TOF in the negative ion mode. The signal
of the molecular ion in the mass spectra at m/z 1117 ([M-H]) corresponds to
trigalloil-hexahydroxydiphenoil-diglycoside of ellagotannin with the molecular
formula C47H4103,. The negative secondary ions at m/z 301 and 153 correspond to
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the separation of molecules from hexahydroxydiphenoil and galloyl fragments, and
the signals at m/z 481 and 429 - fragmentation of ellagic acid linked to glucose.
In mass spectra the signal at m/z 635 indicates the presence of esterified

glucose of trigalloyl acid. Signals at m/z 169, 153, 125 correspond to the standard
fragmentation of gallic acid.
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Scheme 2. Possible ways of fragmentation of compound 1

On the basis of analysis of chemicals and spectral constants and their
comparison with the literature data revealed that compound 1 is a diester
hexahydroxydiphenoil-6- (O- B-D- glucopyranoside)-2-(O-1-O-trigalloyl-B-D-
glucopyranoside) (8).
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Compound 2 - isolated from E. rosularis A.Theod, yellow amorphous
powder, C4sH3,031, [oc]D-F56.20 (0.5, MeOH); UV-spectrum (EtOH, A, nm): 218,
275; The structure of the compound 2 is also established based on the analysis of
chemical reactions and spectral data ("C-NMR and mass spectra). Results of study
of the products of chemical transformations shown in Scheme 3. In contrast to the
compound 1, in the products of acid hydrolysis of the compound 2 found dilaktone
of valonic acid (9) except gallic acid and ellagic acid, the methylation lead to yield
trimethyl-octa-O-methyl-valonic acid (TLC, Rf 0.27, system 3: benzene-acetone 4:
1) (10). Partial hydrolysis resulted in formation of a mixture of 1-O-galloyl--D-
glucopyranose (11), 1-O-galloyl-3,6-hexahydroxydiphenoil-B-D-glucopyranose
(12) 2,4-O-valoneil- B-D-glucopyranose (13).

In "H NMR spectrum observed in a weak field signals characteristic to H-2,
H-6 protons of galloyl group at 6.98, 7.07 ppm, H-3, H-3" protons of
hexahydroxydiphenoil group at 6.45 and 6.64 ppm, H-3, H-3", H-6"" protons of
valoneoyl group at 6.48, 6.22 and 7.11 ppm (respectively).

Analysis of NMR °C spectra shows that in contrast to the spectrum (8), the
spectrum of the compound 2 in addition to the resonance signals of glucose, gallic
and hexahydroxydiphenoil —groups, observed the signals typical to valonic acid
(Table 2). Chemical shifts of the carbon atoms C-1, C-3, C-5 (92.5, 75.2, 73.1
ppm, respectively) in glucose confirm that the anomeric center has -configuration.
The chemical shifts of atoms C-2, C-4 and C-6 in glucose at 76.77, 69.61 and
63.37 ppm respectively, confirm that OH groups have galloyl residues. A similar
picture as in compound 1, observed significant shifting signals of carbon atoms of
ellagic and gallic acids, resonance signals of C-1, C-1" and C-1"" carbon atoms
valoniev acid appear at 114.2, 122.0 and 113.1 m. d., respectively. Intensive
signals at 144-145 ppm correspond to the C-4 and C-6 carbon atoms valoniev acid.
The chemical shifts of carbon-3, C-3°, and C-3'" observed at 1069, 111.1 and
137.1 ppm. Analysis of NMR C spectra shows that the chemical shifts valoniev
acid coincide with the literature data.

64



5% H,S0, _
1,4,5

M +K
1 ¢,50,+K,CO,; == NaOMe/MeOH MeOOC  Me0OC COOMe

W Wt

MeO MeO peO MeO OMe

Figure 3. The chemical transformation of compound 2

Mass spectrometric studies of compound 2 also performed on mass
spectrometer Q-TOF LC-MS, in negative ionization mode. The results are shown
in Scheme 4. As seen in the scheme, the molecular ion of compound 2 at m/z 1103
is broken up into two fragments at m/z 951 and 153. This indicates that the
breaking of the ester bond between glucose and galloyl group, which is consistent
with the literature data.

Secondary 1on at m/z 951 further broken up into fragments at m/z 649 and
301. The presence in the mass spectra of the intensive fragmentation ion signal at
m/z 469, formed by the decay of the secondary ion m/z at 649 indicates that the
composition of the compound 2 contains valoneyl group corresponding to
molecular formula C,H;¢O13.
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Table 2
Chemical shifts (6, 100 MHz, acetone —dg + D,O, ppm) of the signals of carbon
atoms in the NMR “C spectrum of the substance 2

Atoms valoneoyl-gr. glucose
C galloyl grous HHDP-gr. A B C

C-1 120.4 115.6 116.3 114.2 | 122.0 | 113.1 |[92.5
C-2 110.2 125.4 125.4 126.3 | 132.2 | 141.3 |74.2
C-3 145.8 108.6 109.8 106.9 |111.1 |137.1 |75.2
C-4 139.1 144.8 145.3 145.1 |151.6 | 143.4 |70.8
C-5 145.8 136.6 136.6 135.7 [135.6 | 143.7 |73.1
C-6 110.2 144.8 145.9 144.4 |148.7 | 110.5 |63.2
C-7 165.3 165.4 166.8 168.2 [168.3 | 163.1
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Scheme 4. Possible ways of fragmentation of compound 2

Summing up all spectra data and chemical decomposition, as well as
determining the molecular weight, and comparing these data with the literature
date, the chemical structure of a com[pound established as 1-O-galloyl-2,4-
valoneil-3,6-hexahydroxydiphenoil-B-D-glucopyranose (14).
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By these methods, established the structure of other new compounds.

COOH

HO OH
OH

3-0O-galloyl-1,2-valoneoyl-B-D-
glucose (E. helioscopia L.)

2-0O-galloyl-4,6-valoneoyl-f3-
D-glucose (E. turkestanica Rgl.)
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1,2-di-O-galloyl -4,6-valoneoyl-B- 1 3_di-O-galloyl -3,6-valoneoyl-B-D-
D-glucose (E.jaxartica Prokh.) glucose (E.triodonta Prokh.)

COOH

COOH

COOH

1-O-bisgalloyl-2,4-valoneoyl-B-D-

glucose (E. Kudrjaschevii (Pazij) Prokh.) 1, 3 -dihydrodigalloyl-4-

valoneat- 3 -D-glucose
(E.glomerulans Prokh.)

One of the main tasks of the research is the creation of effective antiviral
drugs based on promising tannin containing plants. These are polyphenols - Rutan,
Gossitan, Getasan, Punitan isolated from Annacardeaceae, Malvaceae,
Geraniaceae, Punicaceae plant families. Previously, their chemical structure has
been studied by prof. Mavlyanov S.M. Screening of these compounds for
biological activity showed that they have high antiviral activity. Creation on the
basis of their drugs are made in the framework of this research thesis.
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The third chapter of the thesis is devoted to the study of the “Biological
activity of isolated polyphenols”. Their antiradical and antioxidant activities were
studied at the laboratory of “Physical-chemical methods od investigation” by prof.
B.S.Salakhutdinov, researchers of Laboratory of ‘“Molecular biophysics”
supervising by prof. M.L.Asrorova, researchers of the Institute of Biophysics
(Poland) prof. M.B.Zamaraeva. It is shown that polyphenols isolated from
euphorbias at doses of 1.25, 6.25 mg/ml show antiradical activity relation of the
stable free radical DPPH (1,1-diphenyl-2-picrylhydrazyl), prevents oxidation of
proteins and lipids in biological membranes. In studying the effect of these drugs
on hemolysis of erythrocytes, it showed that at concentrations up to 200uM, they
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do not possess hemolytic activity. At low concentrations (10 uM) drugs prevent
partial hemolysis observed in control samples.

Studied antiradical activity (ARA) and the rate constants of reactions of
DPPH with polyphenols in different environments. Analysis of the kinetic curves
indicates that the majority of molecules of DPPH reduced in the first 5 minutes of
reaction, after the reduction reaction proceeds more slowly. These findings are
consistent with the literature. It is known that tannins, unlike low molecular weight
compounds (a-tocopherol, ascorbic acid, low molecular weight phenols and al.)
have both fast and slow acting ARA, may therefore kinetic curves do not lie on a
straight coordinates. Apparently, in this case take place as a direct reaction to study
drugs DPPH molecules with formation of inactive products (first order kinetics)
and reactions associated with the ability of the molecules to form DPPH
intermediate donor-acceptor complexes that react with the novel molecules DPPH.
tso - the necessary time to reduce initial concentration of stable radicals in the
reaction of a study with drugs for 50% needed 36-96 seconds.

It was revealed that the antioxidant activity of a compound depends on their
structure, or more precisely the number of hydroxyl groups of the ring "B", i.e.,
increasing the number of them the antioxidant activity of a compound is also
enhanced. Likewise, compounds wherein the hydroxyl groups are in the ortho-
position have a higher activity than in the meta- position. In addition, antioxidant
and antiradical activity is directly related to the degree of "C" ring saturation.
Compounds having a double bond >C2=C3<, OH group in the C-3 position show
higher antiradical activity against free radicals.

It was studied membranotropic effect of the drug Rutan. It is found that the
hydrolysable tannin can penetrate the membrane and form molecular structures -
ion channels. It was characterized fundamental properties of these structures -
selectivity, potential-dependence and dependence on the lipid composition. It was
found the ability of hydrolysable tannin to block the Ca**-dependent chlorine
current in the cell membrane, without affecting the activity of Ca*" channels. These
results suggest the presence of diuretic properties of the drug Rutan, comparable
with known diuretics.

Antiviral activity of polyphenols. Anti-HIV activity of the compounds
isolated from euphorbias investigated against human immunodeficiency virus
(HIV) in the Institute of Virology named after D.I. Ivanovsky RAMS, supervising
by prof. E.V. Karamov. All the tested compounds are about the same cytotoxicity
for cell CEM S8, 50% toxic dose is in the range 117-300 mcg/ml.

In a study of the antiviral activity in CEM SS cells infected reference strain
HIV-1/BRU at a multiplicity of infection 1000 TCIDsy. The level of inhibition of
infection in the control and experimental variants was assessed p24 antigen content
by immune-enzyme analysis. These studies revealed four compounds which
effectively inhibit HIV infection (1-O-galloyl-2,4-valoneoyl-3,6-
hexahydroxydiphenoyl -B-D-glucose, 3-O-galloyl-1,2-valoneoyl-B-D-glucose, 2-
O-galloyl-4,6-valoneoyl-B-D-glucose, 1,2-di-O-galloyl-4,6-valoneoyl-B-D-
glucose). 50% effective dose was 0.29; 8.8; 0.36 and 3.1, respectively.
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The prospect of the studied compounds is estimated at therapeutic index
(selectivity index IS). Based on these results it can be distinguished two most
promising compounds with IS from 1034 to 472: 1-O-galloyl-2,4-valoneil-3,6-
hexahydroxydiphenoil-B-D-glucose - 1034.0; 2-O-galloyl-4,6-valoneil-B-D-
glucose (Table 3).

Table 3
The therapeutic index (IS) of studied polyphenolic compounds from plant

X TDso | EDsy IS
Ne Compounds ug/ml | pg/ml | TDsy/EDs,
1-O-galloyl-2,4-valoneoyl-3,6-

: hexahydroxydiphenoyl -B-D-glucose 300 0.29 1034.0

) 1,2-di-O-galloyl -4,6-valoneoyl-B-D- 145 31 46.8
glucose

3 2-0O-galloyl-4,6-valoneoyl-B-D-glucose 170 0.36 472.0

4 1,2-di-O-galloyl -3,6-valoneoyl-B-D- 135 270 50
glucose

5 3-O-galloyl-1,2-valoneoyl-B-D-glucose 117 8.8 13.3

6 | 1-O-bisgalloyl-2,4-valoneoyl-B-D-glucose 170 25.0 6.8

7 1, 3 -dihydrodigalloyl-4- valoneat- 3 -D- 145 275 53
glucose

hexahydroxydiphenoyl-6-(O- B-D-
8 | glucopyranosido)-2-(O-1-O-trigalloyl-B-D- | 215 23.5 9.1
glucopyranose)

Investigation of the mechanism of anti-HIV activity of the compounds was
carried out with compounds which found a higher antiviral effect compared to the
others ((Table 4).

As reference compounds used dextran sulfate 5000 - an inhibitor of virus-
cell interaction, azidothymidine (AZT) - an inhibitor of reverse transcription. The
research results indicate that 1-O-galloyl-2,4-valoneoyl-3,6-
hexahydroxydiphenoyl-B-D-glucopyranose does not prevent the entry of the virus
into the target cell, but exhibit efficacy in the range of from 0 to 5 hours. This
corresponds posttranscriptional period, as AZT in the same conditions exhibits an
inhibitory effect in the period from 0 to 3 hours from the start of the infection.
Comparing the data with the available literature data with respect to the time slots
of anti-HIV activity of the known inhibitor (RT, protease inhibitors and integrase),
we can conclude that the activity of the compound is likely to block the integrative
process. The process of integration of proviral DNA into the cellular genome is a
multicomponent case and depends on the action of both cellular and viral enzymes.
To identify the molecular mechanisms require more detailed studies. For the
remaining compounds, their inhibitory activity is shown in the same period as that
of the dextran sulfate 5000, and evidently due to the blocking of the initial steps of
viral replication. By adding these compounds to the infected cells after 9 hours
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observed reduction in the second wave of infection, it is obviously explained by
blocking the penetration of new viral progeny in multicyclic infections. Obtaining
resistant variants of the CEM SS-HIV-lgry in the virus-cell system was not
successful.

Table 4
Anti-HIV activity of the compounds added at various time intervals after
infection
Sample Time after infection (hours)
0 1 3 5 7 9 24 36
1 0,147 | 0,265 | 0,559 | 0,726 | 1,193 | 1,165 | 1,123 1,351
2 0,140 | 1,150 | 1,295 | 1,302 | 1,414 | 0,693 | 1,170 1,381
3 0,111 | 1,289 | 1,267 | 1,382 | 1,408 | 0,801 | 1,343 1,413
5 0,128 | 1,249 | 1,290 | 1,316 | 1,418 | 0,480 | 1,295 1,403
Dextran | 0,105 | 1,148 | 1,312 | 1,367 | 1,370 | 1,372 | 1,408 1,392
sulphate
5000
AZT 0,029 | 0,048 | 0,244 | 0,852 | 0,915 0,943 | 1,135 1,114

Creation of anti-virus drugs Rutan, Gossitan, Getasan, Punitan and
Euphorbin. It were revealed the high activities of Rutan and Gossitan against
influenza (strains of influenza A(H3N2), (HIN1) and B (01 and 02), and Getasan,
Punitan and Euphorbin against HIV infection. Studies on activity against HIV-1
tested in a strain of the virus HIV-1gry. Determined the average cytotoxic and
effective doses of these compounds, and found their therapeutic indexes.

In order to create drugs Rutan, Gossitan, Getasan, Punitan and Euphorbin in
accordance with the requirements of the SPh XI (State Pharmacopoeia) studied
their physical and chemical parameters, selected standard samples and drug forms.
Carried out total pre-clinical pharmaco-toxicological researches, studied
embryotoxic, teratogenic, immunotoxic and mutagenic properties of substances.
On the basis of obtained data developed the NAD for substance, standard samples
and drug forms of medicines.

The permission HDDMEQC received to carry out the clinical tests for
Rutan, Gossitan, Getasan. The clinical tests of the "Rutan 0,025" tablets are
successfully completed. On substance, the standard sample and drug form of Rutan
received permission of HDDMEQC for the manufacture and use in medical
practice (Certificate). By HDDMEQC approved (registered) NAD on the
substance, standard sample and drug form of Rutan. Developed applications for
patents on these drugs. Received patents of Uzbekistan for invention - Rutan,
Gossitan, Getasan and Punitan.

The fourth chapter of the thesis is devoted to the '"Used methods and
conditions of isolation of polyphenols'", described the object and research
methods, the isolation of the sum of polyphenols, separation them into individual
components, determining of the structure of compounds by using an acid and
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stepped hydrolysis and alkaline decomposition, methanolysis, methylation, paper
and column chromatography using a variety of solvent systems.

CONCLUSION

1. For the first time 29 plants belonging to the family Euohorbiaceae were
studied for content of polyphenols. More than 70 phenolic compounds were
isolated from them. It was revealed that the polyphenols mainly are localized in the
roots of plants, and presented as flavonols, phenolic acids and tannins.

2. The structures of isolated compounds were determined by using the
physical and chemical methods. 8 of them were found as new compounds,
formerly not described in the literature, such as: diester of hexahydroxydiphenoyl-
6-(0- B-D-glucopyranosido)-2-(O-1-O-trigalloyl-B-D-glucopyranose), 1-O-galloyl-
2,4-valoneoyl-3,6-  hexahydroxydiphenoyl  -B-D-glucose, 3-O-galloyl-1,2-
valoneoyl-B-D-glucose, 2-O-galloyl-4,6-valoneoyl-B-D-glucose, 1,2-di-O-galloyl -
4,6-valoneoyl-B-D-glucose, 1,2-di-O-galloyl -3,6-valoneoyl-B-D-glucose, 1-O-
bisgalloyl-2,4-valoneoyl-B-D-glucose, 1, 3 -dihydrodigalloyl-4- valoneat- B -D-
glucose.

3. Isolated compounds possessed a high antioxidant and anti-radical
activities and at the same time do not cause destruction of biological membranes. It
is revealed that the antioxidant activity of isolated compounds depends on the
number of hydroxyl groups in the molecule, of their locational position, and the
degree of saturation and galloyl groups in ring C.

4. New compounds isolated from plants of Euphorbia obtain antiviral
activity. It was revealed that 1-O-galloyl-2,4-valoneoyl-3,6-
hexahydroxydiphenoyl-B-D-glucose, 3-O-galloyl-1,2-valoneoyl--D-glucose, 2-O-
galloyl-4,6-valoneoyl-B-D-glucose, 1,2-di-O-galloyl -4,6-valoneoyl-B-D-glucose
have an effective inhibitory effect on HIV infection due to their high antiviral
activity comparing with other compounds. As a result of studying a mechanism of
action of these compounds with viruses, revealed that the antiviral activity of the
first compound blocked integrating process of the viruse, and the other compounds
inhibits the contact between viruses and target cell.

5. In accordance with the requirements of the SPh XI (State Pharmacopoeia)
the physical and chemical parameters of Rutan, Gossitan, Getasana, Punitan,
Euphorbin were studied and selected standard samples and drug forms of them.
The total pre-clinical pharmaco-toxicological researches were run. On the basis of
obtained data developed the projects of Temporary Pharmocopeial Articles for the
substance, standard samples and drug forms of medicines: Rutan 0.025, Gossitan
0.025, Getasan 0.01, Punitan 0.01, Euphorbin 0.025.

6. The permission of HDDMEQC was obtained to run the clinical trials for
Rutan, Gossitan, and Getasan.
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7. The clinical tests of the Rutan were successfully completed and approved
for using in a clinical practice. Permission (Certificate) from HDDMEQC for using
the standard sample, substance and drug form of Rutan in a medical practice was
obtained. The HDDMEQC approved (registered) Temporary Pharmocopeial
Articles on the substance, standard sample, drug form and instruction for usage of
Rutan. The registration certificate for the medical product was received. At the
current time, medicines Gossitan and Getasan are in a clinical-testing stage.

8. The patents of the Republic of Uzbekistan were received for Rutan and
Gossitan as anti-flu drugs, for Getasan and Punitan as drugs with anti-HIV action.
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