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KHWPHUII (pancada noxkropu (PhD) auccepramusi aHHoTALMACH)

Juccepranus MaB3yCHHUHT 10J13ap0juru Ba 3apyparu. byrynru kyHua
nyHE MUKEcHua TaOMMl YCUMIIMK XOM aménapu acocuaa (Qpu3nojoruk Qaoi
MOJJAJIapHU  @XpaTHO ONMIL, YyJapHUHT (U3UK-KUMEBUHA XyCyCHSTJIapd Ba
OMOJNOrMK (AOUIMIMHM aHUKJIAIl XaMJa yJap acocuja sHTH, IOKOpU caMapaliu
JOpY BOCHUTAJIAPUHU OJIMII OOpacuja KEHI KaMpOBJIM WIMHH-TAJKUKOT UILIApU
amMajra OWMUPUIMOKAA. TuOOmérna YCUMIMKIApAAH  OJIMHAUIaH  JOpH
BOCHTalapura OYynraH TajgaOHUHT OpPTUO OOpHUINM CHHTETUK aHaJoIJIapura
HUCOATaH 3aXxapCU3NUK KypcaTkuuwiapu Oyimua ycTyH skaniuruaanup. LyHuHT
yUyH, JOPUBOP YCUMIIMKJIApAaH TaOWUN OMpHUKMaNapHU aXpaTud OJUII Ba yiap
acocuia IOKOpU TEpaIreBTUK caMapalid JOPH BOCHUTAJIAPH HIUIA0 YUKHUII MYXUM
axaMmHsTIa ora.

Xo3upru KyHjaa xKaxoHaa Ouonoruk ¢aon Oupukmanapra 0ol Oynran
JOpPUBOp YCUMIIMK MaHOaajapuHU W3J1a0 TOMHWII, YCUMIIMKIAPHUHI TapKUOUIaH
O6uonoruk ¢aosn MoamamapHu cod xoyiga axparud OJHUIN, YJIApHHUHT (HapMako-
TOKCUKOJIOTUK XYCYCHSTJIADUHU aHUKJAIITa OWJ WIMHM TaJKUKOTJIAp MAaBXKY/I.
VeuMimknapian axpaTn® ONMHTaH MPHAOMIIAP ACOCHAAa THOOMET aManméTwiaa
nemoo xaigoBuM, CyT KYNaWTUPYBYM, KUTap (AOJUATHHHU SAXIIMIOBYH, OFPHUK
KOJIIMPYBYM Xycycusarura sra 30 n1aH OpTHK JOPU BOCUTAJIApU UIIA0 YUKApUIITaH
OynauO, syUIMFIAHMILNTA, cCapaTOHra KAapIiM camapaid BOCUTajlap cudaruia KeHr
KYJUITAHUJIMOK/A.

PecnyOnukaga maxamivii XoM aménap acocuja SIHITM camapalid Jopu
BOCUTAJAPUHHU SIPATHILTA aTOXUIa YBTHOOP KapaTuiano, Oy Oopaga MyaisiH WIIMUAN
Ba aMalMii HATIKAnapra SPUIIMIMOKIA. Y30eKHCTOH PecryGNUKAaCHHM sSHAjia
puBOXIIaHTUpUII ~ Oyiimya  XapakaTiap  CTpaTerusaCHHMHr  4-yHanmumuaa
“(papmanieBTHKa CAHOATMHU SHaJa PUBOXKIAHTUPHUII, axojd Ba THOOUET
MyaccacajlapHu ap30H, cuaTid JAOpPU BOCUTAlapu OWJIaH TabMUHJIAHUIIUHU
axmuaan’’  fo3acugaH MyxuMm Basuganap Oemrunald Oepunran®. By Gopana,
MaxaJUTUi YCUMITUK XOM amménapu acocuia Ouoiaoruk ¢haosi MoIJalapHu aXXpaTuo
OJIUIII, YJAPHUHT TY3WIMIIM Ba (DAOJUIMIMHM TAaJKHUK ITHIL, yJap acoCHAa SIHTU
camapajy JI0py BOCUTAJApPUHU OJIMII MyXUM axaMUsT KacO 3Tajiu.

V36exucron Pecny6mukacu Ilpesumentununr 2018 iimn 14 ¢despannaru
[1K-3532-con “dapmarieBTUKa TapMOFWMHU JKaJajl PUBOXKIAHTUPHUIN OYiinua
KymmMua yopa-ragbupnap tyrpucuaa’tu, 2019 iiun 10 anpengaru [1D-5707-con
“2019-2021 #umnapaa pecryONMKaHUHT (DapMalleBTHKA TApMOFUHHU sTHaJAa sKaiall
PUBOXIIAHTUPUII Yopa —Taaoupiapu Tyrpucuaa’ru, 2019 imn 6 maigaru I1K-
4310-con “TubOuér Ba (papmalieBTUKa TabJIMMH Ba WIM-(paHU TU3UMHUHH SHAJa
PUBOXIIAHTUPUII 4Opa-Tagoupiapu Tyrpucuaa’tu Kapopinapu xamuma Maskyp
daonuarra TeruuuM OOIIKAa MEBEPUN-XYKYKUH XyxoKaTiapaa OelrujiaHra
Bazu(dasapHu amajra OIIMpHINra ymly JuccepTanus TaIKUKOTH MyalsH
Japakaaa Xu3MaT KHIaau.

1\’37366KI/ICTOH Pecniyonukacu Tlpesunentununr 2017 #un 7 ¢espanparn [1D-4947-con “2017-2021 imnnapna
VY36exncton PecnyOnukacuHuHT Oemita ycTyBop HyHanmumu Oyiimda Xapakatiap cTpaTterwscu = TYFpHCHIATH
dapMoHU



TagKUKOTHUHT pecny0Jinka pan Ba TEXHOJIOTHsJIapU
PUBOAJIAHUIIUHUHT ACOCHI YCTYBOpP HYHaJMULIApUra Mocjauru. Maskyp
TagKUKOT PecnyOnuka daH Ba TexHoyorusiap puBoxiIaHUIIUHUHAT VI. “TuOoouér
Ba (hapMakoJorus” yCTyBOp HyHanuImra MyBo(puk Oaxxapuira.

MyaMMOHMHI YPraHWITaHJIUK JAapa;Kacu. XOPWKHUHT €TaK4u WIMHHN
Mapkaznapuga Phlomis TypkymM YCHMIMKIapUHUHT TPUTEPIICHOWA, (JIABOHOU,
upuaous, GeHosn OupukManapu, 3gpup MOWIAPUHUHT KUMEBUN TY3WIMIILIAPU Ba
OWoNOTUK (haOJTMKIAPUHYN aHWKJIAIN, IIYHWHTJEK YyJap acoCuaa SIHTH JOpH
BOCUTAJIAapUHM sipatuin Oyhinua etakun ommmiiap B. Dinda, L.J. El-Naggar, I.
Calis, F.N. Yalcin, D. Azizian, M.D. Carmona, Z.J. Lia, A. Venditti Ba
OOIIKATApHUHT UMUK MaKTaOJIapy IIyFyJUTAHHIITaH.

V36ekncronna Ma3kyp ityHannmna 3. Caaros, M. MakcyIoB Ba GoIIKaap
TaAKUKOT 0ub Oopramnap. Phlomis ostrowskiana R. Ba Phlomis linearifolia Z.
YCUMIIMK TYPJAPUHUHT KUMEBUNA TapKUOM OWBHMHI TaJIKUKOTJIapUMH3rava
ypraumnmaran. Phlomis severtzovii typunan a¢up Moiapy Ba JaMUH] UPUIOUIH
H. MamananrieBa TOMOHUJAH aXpaTUIITaH.

Phlomis ostrowskiana, Phlomis linearifolia Ba Phlomis severtzovii
YCUMIIMKJIApU ~ 3aXUPACUHUHT  KYIUIMTH, TapkuOu  Kymiad  MKKWIaM4u
MeTabonuTiaapra OOWIMIH, KUMEBUN IKUXATAAH TYJNa VpraHuiMaraHjiuru, Oy
coxajia WIMUN-TAAKUKOT UIIUTApUHU 010 Oopuill, ymi0y YCUMIIMKIAp TapKUOuIaH
SAHTM Ba caMapaiu OHOJOruK (haon OMpUKMANTapHU AXXPAaTUO OJIUII MYXUMIIUTH
yi0y MaB3yHHU TaHJalra acoc Oynubd xu3Mart KUIau.

TagKMKOTHUHI JUCCEPTANUA 0aKAPWITaH OJMH TAbJUM Ba MJIMMM-
TAAKHMKOT MYAaCCACACMHUHI MJIMMH-TAJIKHUKOT HILIAPU OWIAH OOFJIMKJIMIH.
JluccepTanus TAaiKUKOTH YCHMIMK MONNATAapd KUMECH MHCTHTYTH HIIMHIi-
TaAKUKOT wunuiapu pexacuHuar [13-20170927342 paxkamim “Phlomoides Ba
Phlomis TypkymM YcHMIMK HpUAOWAIApH acOCHIa AHTUTOKCHH (HaoJUIMKra sra
Bocutanu spatunr’ (2018-2020 #it) Ba ®A-A11-TO31 “OxkaucTepoH Ba YHHHT
MOJIMCUHTETUK XOCHJIaJlapy acocuaa KaHMJM JuaOeTHU JaBOJialll YYyH SIHTH
camapayii Bocutacuuu siparuir’ (2015-2017 #it) MaB3ycuaarn aMaani Jjonuxaiap
noupacuaa 6akapuiraH.

TaakukorHumar makcagu Phlomis ostrowskiana R., Phlomis linearifolia Z.
Ba Phlomis severtzovii R. ycumnukaapuHUHT METAOOIUT MOAJATIAPHHU aXKPaTHO
OJIUI, YJApPHUHT KUMEBUU TY3WIUIIA Xamja OWOJOTHK (HaoJUTMKIApUHU
aHUKJIaI1ad ubopar.

TaagKuKoTHUHT Basudaaapu:

Phlomis ostrowskiana, Phlomis linearifolia Ba Phlomis severtzovii
YCUMITUKJIAPUHM AKCTPAKUMS KWW, (pakiusiiapra axpaTuil, XpomaTorpaduk
ycyimap €paamMuaa MoaaalIapHu cod Xo1a axkpaTuO OJIHIIL,

aXpaTWIraH MOJJAJIAPHUHT KUMEBUN  TY3WIUIIUHU  CHEKTPOCKOMUK
ycyiuiap €épaaMua TaaKUK KUJIHILI,

Phlomis ostrowskiana, Phlomis linearifolia Ba Phlomis severtzovii
VCUMIIMKIIApUIaH aXpaTHO OJWMHTAH HMPUIOWIJIAPHUHT OWOJIOTHK (DaoyuMruHu
aHUKJIAIIL,



MuKaopuii HucOat Ty3wmmu-daommru (QSAR) ycynuaan doiinananran
X0J1/1a, UPUIOUIIAPHUHT KUTAp (aOTUATUHU SIXIITIOBYN OHMOJIOTHK (DaosuTUTHHA
Oamopat Kuinb OepyBYr MOJIE SspaTHIIIaH HOOopar.

TaaKHKOTHHHT 00beKTH cudarnga V36exucTonIa ycyBun  Phlomis
ostrowskiana R., Phlomis linearifolia Z. Ba Phlomis severtzovii R. ycumiuk
TypJIapu OJIMHTaH.

Tankukoraunr npeamern Phlomis ostrowskiana, Phlomis linearifolia Ba
Phlomis severtzovii ycumnukmapunan axpaTiuO® OJIMHTaH METabOIUT MoJaiap,
VIApHUHT KUMEBHMA Ty3wWiIHuImH, (U3UK-KUMEBUN XOccajapu Ba yJIapHUHT
OMOJOTHK (haOJITMKIIAPUHY aHUKJIAIT XUCOOIaHA M.

TaakuKoTHUHT  ycy/ulapu. TankukoTimap skapaéHuga  OKCTPAKITHUS,
xpomarorpadpux ycymwiap (FOKX, KX, IOCCX, I'X) manm Qoiinananuiras.
Axpatu6 onuaran mommanapausr Tysummniapy Y6, UK, H, *C SIMP Ba CX-
Macc cnekTpockonusi ycyiuilapu €pAaMuaa  aHUKIAHraH. MojamanapHUHT
mukaopunan anukiamaa KOCCX Ba I'X ycymnapuaan QoiinanaHuiras.

TaaKUKOTHHHT WIMHUI SIHTWINTH KyHuaaruiapad noopar:

wik 6op Phlomis severtzovii ycumiink Typuaan 5 ta UpHIOUUIAP Ba SHTH
7,8-nu-O-aneTunKapuonTo3u OWPUKMAcH axpaTUO OJMHTaH, XamJa YHHUHT
TY3WIHIIA HWCOOTIIAaHTaH;

wik O6op Phlomis ostrowskiana ycumnuk typuman 3 ta Ba Phlomis
linearifolia ycummuk Typuman 4 ta upumomuiap axxparu® onmHran Ba Phlomis
ostrowskiana (8%) sa Phlomis linearifolia (4%) ycumnuknapu upumounmiapra 0o
MaHOaa dKaHJIMTH aHUKJIaHTaH,

Phlomis linearifolia ycummmruman axpaTu® OJWHraH JUIMHTAPHHHT
KUMEBUH TapKUOM aHWKJIAHTaH;

UPUAOUIAPHA YCUMITUK XOM amécuaan 0yranosum sputMmacuan Al,Os; max
buabTpIAIT OPKATK aXPpaTUO OJIUII IOKOPU camapa OepuIii ucOOTIaHTaH;

7,8-mu-O-aneTUIKapuonTo3ul  UPUIOWJANHUHT  COJUIITHPMA MperapaT
nuparietam (HooTporuin) maH [OKOpH HOOTPON TabCUpra dra JSKAHIUTH
MCOOTI/IaHTaH;

Phlomis linearifolia Vcummurugan axpaTu® OJMHTAaH —HUPHIOHMIIAP
HUFUHIUCH SKUTap (PAONUATHHH SIXIIMIOBYM TAabCUPHU COJHUINTHPMA TIpernapar
Kapcun Ounan pakoOatiialia OJMIIA aHUKJIaHTaH.

TagKUKOTHUHT aMaJIuii HATHXKAJIAPH KyHuaruiapaad noopar:

upugouyiapan yeumimk xoM amécupan Al,O3 nman ¢uisTpnam opkamu
aXpaTHO OJIMITHUHT SIHTH, UKTUCOIUN caMapaJop YCYJIH HIIa0 YNKHWITaH;

Ouwosoruk TankukoTiaap Hatmxkacuma Phlomis ostrowskiana, Phlomis
linearifolia Ba Phlomis severtzovii ycumimukinapu Kenrycuiaa HOOTPOIL, >KHTrap
(GaoMATHHH SIXITUIOBYM, aJIKOTOJITa KapIIM Ba UMMYHHTCTHH MYCTaXKaMJIOBYH
JIOPY BOCHUTAJIAPUHU SIPATHUIIIA UCTHKOOJUTH XOM aniéiap SKaHJIUTH aHUKJIAHTaH;

QSAR ycynupan ¢QoimanaHuITaH XO0Jla, HWPHIAOUUIAPHUHT  KUTAp
daomustuan  sxmmmoBun  paommrun  GATS2p, RDF060m Ba  H8v
JACCKpHIITOpJIapura  OOFJIMKJIMTH  aHWKJIAHTaH Ba  YJIAPHUHT  acocHujaa
O6rodaoIHKHU OaopaT KUIHUIIT MO SPaTUIITaH.



TaagkuMKOT HATHXKAJAPUHUHT UIIOHWIWINIM  aXpaTtu®  OJIMHTaH
MOJJIAJITADHUHT TY3WJIMIIWHUA TaJAKUK KAJUIIAA 3aMOHAaBUM (U3UK TaJAKUKOT
yeymnapugan YB, UK, H, ¥C SIMP cnekrpockonms, FOKX Ba KX, sranon
Mojajanap OwWiaH TakkKocjaml —ycyJulapujaH — (odjganaHwiraniaura — OuiiaH
n30xJ1aHau. TaAKUKOT HATHXKAJIAPUHUHT XalKapo UMUK KOH(depeHUusIapaaru
MyXOKaMacH Ba TaKpu3 KWJIMHAIUTaH WIMHIM HalIpjapja 4om 3TUITaHJINWIHU, 3 Ta
OuoNoruKk (Gaos KYMHUMYATAPHUHT MEBEPUM TEXHUK XYXOKATIApUHU TETHILTH
JlaBnaT TarmkWJIOTIApUAaH TACAUKIAHTAHIIUTH, OJIMHTAH HATMKAJAPHUHT UCOOTH
OYnu0O XrU3MaT KA.

TagKMKOT HATWKAJAPUHU WIMHHA Ba aMajMid axamMsTH. TaaKuKOT
HATWKATAPUHUHT WIMHH aXaMHsITH SIHTH TaOMui OMpUKMaHU aXpaTHII Xamja
V36ekncron xynyauna ycysum Phlomis ostrowskiana, Phlomis linearifolia Ba
Phlomis severtzovii ycumnuknapuHUHT (GUTOKUMEBHN TapKUOM XaKWUIard SHTU
MabBIyMOTJIap OuiiaH Tabuuii OupukManmap KUMECUHU OONMUTHUINM OuiaH
U30XJIaHA]IH.

TaaKUKOT HATHKATAPUHUHT aMaIui aXaMUSITH IIYHJIAKH, TUCCEPTAIlUS UIITU
HaTWKaTapuaaH Y30ekucToH Pecriy6amkacy onuit YKyB I0pTIapHaa XaMaa HiIMHil
TaJKUKOT Myaccacajlapuja YCUMIMKIApIaH UPUIOUIJIApHU aKPaTUO OJIUII YCyIIn
Oyiinua SIHTY TaIKUKOTIap 01O OOpuIl yuyH (poiianaHuIau.

Phlomis ostrowskiana, Phlomis linearifolia Ba Phlomis severtzovii
VCUMIIMKIIAPUIaH HPUAOHWJIAPHN KPaTHO OJUIIHWHT caMapaid YCyJIWHU
TaKOMUJUTAIIITUPHUII, aXPaTHO OJIMHTAaH HWPUIOWIIAD WHFUHIUCUHUHT OWOJIOTHK
baoUKIapUHN  YpraHuml XaMJa HWPHAOUUIAPHUHT JKUTap  (aoUSITHHH
AXIIWIOBYM Ouonoruk ¢aomnuruau  Oamopatr KuiyBud QSAR  Mopennnu
SIPATUJIUIIH, YJIap acocCuaa HOOTPOIL, KUTap (PAOTUATHHU SXIIHIOBYH, aJIKOTOJTa
KapITi Ba MMMYHUTCTHH MYCTaXKaMJIOBUM TabCHUPTa 3ra SHTM UCTHKOOJUIN TOpH
BOCHUTAJIApU Ba OMOJIOTUK (a0t KyluMuaiap SpaTUIl YIyH XU3MaT KUJIaJIu.

TaaKuKoT HATHXKAJAPUHUHT Kopuii KumHumu. Phlomis ostrowskiana,
Phlomis linearifolia Ba Phlomis severtzovii ycuMmaukiIapuHUHT KUMEBHI TapKUOH
Ba OMOJIOTUK (hAOJTMKIAPUHHN TAAKUK ATHIN OYHWYa OJIMHTAaH WIMHUNA HaTHKajlap
acocuja:

xKurap (HaoTUATHHU SAXIIMIOBYM (aosmukka dra “Jleanup” Ouonoruk daoin
KYyIIUMYa y4yH MEBEPUI-TeXHUK Xyxokanap: Ttamkwior cradgapta  (Ts
03535440-035:2019) Ba texnonoruk iypukaoma (T 03535440-035:2019) uinad
YUKWITAH, XaMa Y3CTaHAapT areHTIMIH TOMOHHMIAH TacAuKIaHraH. Hatwxana
xurap (QaonuaruHu sxmuigoBun “JleaHup” Ouonoruk ($Haona KYIIUMYaHUHT
Karcysa MaKJIMHA WIIad YuKapyIln MMKOHUHU OepraH;

QJIIKOTOJIIAaH KYWIH 3axapJjaHMIlra Kapiid Ba HOOTpomn (aoJuiMKiapra sra
“CeBenyp” Ba “OcTponuH’” OMOJIOTHK (Paos KyIIMMUYaIapy y4yH MEbEPUN-TEXHUK
xyxokatinap TtamkwioT cragmapta (Ts 03535440-036:2020) Ba TEXHOIOTHK
nypukaoma (TU 03535440-037:2020) wumia® 9ukwiIraH, Xamaa §73CTaHz[apT
areHTJIMTH  TOMOHHUJAH  TacAWKJIaHraH. HaTwxkaga  amkoroinjgaH  Kywid
3axapJIaHMINTa Kapim Ba HOOTporn daoimukiapra sra “Cesenyp” Ba “Octpornun”
Oouonoruk (aon KYMUMYAIapUHUHT Kalcyjia IIAKUIApUHU HWIIa0 YUKapHII
MMKOHHWHH OepraH.
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TaakukoT HATWKAJTAPUHUHT anpooanuscu. Ymby  TaakuKoT
HaTWXXaJapu 7 Ta XalkKapo Ba 4 Ta pecry0Jiika MUKECHIar WIMHUIA aH>KyMaHIap/a
MyXOKaMmallapAaH YTKa3uIraH.

TagKMKOT HATWKAJAPUHMHI JBJOH KHJIMHranauru. J[lucceprarus
MaB3ycH Oyiimua 18 Ta WIMMII WIIap YOI STHITAH, IIyJapiaH Y36eKHCTOH
PecniyOnukacu Onuit  aTTecTalusi KOMHUCCUSICUMHUHT KuME (annapu Oyiinua
dancada moxropu (PhD) muccepranusyiapyHUHT acOCHMi WJIMHE HaTHKaJTapUHU
YOIT ATHINTA TABCHUS STUJITAH WIMHUHN Hampiapuaa 6 Ta Makoia, )KymiiajaaH, 2 Tacu
pecnyOnuka Ba 4 Tacu XOPWXKWU JKypHaUIapAa HAIIp JTHITaH. 2 Ta UXTHPOTA
TIATEHT OJHII YYyH Y30eKHCTOH PeciyGIIMKAacH MHTEIEKTyal MYJIK areHTIHIHIa
apu3a TOMIIIUPHUIITaH.

JluccepTanMsiHUHT Xa:KMHU Ba Ty3uJauinu. /{ucceprarus TapKuOW KUPHIIL,
oemra 000, Xxynoca, ¢oigamaHuwiaraH anabuérinap pyilxatd Ba WIoOBajapJaH
noopar. /luccepranmssHUHT XaxMu 112 GeTHU TaIlIKUI 3TN,

JTACCEPTAIIUSIHUHI ACOCUM MASMYHHA

Kupum xucmupa YTKazwiaraH TaJKUKOTIAPHUHT  JON3apOiuru  Ba
3apypUsITH acocCliaHTaH, TAJAKUKOTHUHT Makcald Ba Basudaiapu, oObEKTH Ba
npeaMeryiapu  TaBcudianraH, —pecrmyOnumka < (paH  Ba  TEXHOJOTHsUIApU
PUBOMUJIAHUIIMHUHT  YCTYBOp  WMYHaJIWIUIApUIra  MOCIUTM  KYpCaTWJITaH,
TaJKUKOTHUHT UJIMUN SHTUAJIUTH Ba aMajiuil HaTHKanapu 0aéH KUJIMHTaH, OJMHTaH
HaTYKAJTAPHUHT WIMHAA axaMUusATH O4YuO OepriiraH, TaaKWUKOT HaTHIKaJTapWHU
KOpUM KWIMIL, HAIIp STWITaH HILIap Ba JUCCEepTalus Ty3WIUIIM Oyiinya
MaBJIyMOTIIap KEITUPUIITAH.

HucceprauustHuur  “Aodaduémnap wapxu” 10 HOMIAHTAaH OMPUHYHU
6o6uga Phlomis Typkymmu Vcumwmmkinapu Oyiinda amabuérinap 1apxu
kenrupwiran. Phlomis typkymu ycumnuknapuauar OoTaHWK —TaBcu(IapH,
TabuaT/Aa TapKAJIUIIK, aXpaTuO OJIMHTaH TaOWMUN OMpUKMarIapu Ba YCUMIIMKIIAP
TapkuOumarn Ouojoruk ¢(aona MeraboiauTiaap OMOCHHTE3UW XaKuia MabIyMOT
Oepuiran. Phlomis typkymu Vcumnukiapd TapkuOuma Kym —ydpaiauraHn
UKKUJIAMYA METa0OJIUT-UPUJIOUJIap XaKUJa YMYMUNH MabJIyMOTJIAp, YJIAPHUHT
OJIMHUIIY, TY3WIHIIMHA aHUKIamaa ¢GU3NK-KUMEBUN yCyJulapura anoxXuja
tyxTanu6 yrunrad. [lyaunrnek, mukaopuii Hucoar tyzununii-daomwmura (QSAR)
yCYJIUHU Tabuuil OUpUKMaliapra KyJjam Xakuaa KICKaya MyXoKaMa KUJIHHTaH.

“Onunzan namuxcanap 6a yaapHuHZ MyxXoKamacu’ HOMIA HKKHUHYH
6001a Phlomis typkymura mancy6 Phlomis severtzovii, Phlomis lenearifolia,
Phlomis ostrowskiana ycumiukiaapuHA KHUMEBHHA JKUXATAaH TaJKUK KUJIHIIIA
OJIMHTAH HaTIKalap MyXoKaMa KWJIMHTaH.

Phlomis severtzovii Regel ycuMauruHuHr ep yCcTKM KHCMHUIAH OJIMHTaH
METAHOJIIN SKCTPAKT TeKIMUpmIay. Hatmxkana OupuHIM Maprta ymoy YCUMIUKIAH
xamu 6 Ta (ymapaad 1 Tacu SHTH) UPUAOUIJIAP aXPaTHO ONMHIU Ba YJIAPHUHT
kuméBnil tyswmmnuiapu Yb, UK, 1D Ba 2D SMP cnektpoMmeTpuk ycysuiapura
kypa anukmanan (l-kamsan). OmuHrad upugoua 1-6 JapHUHT TY3WIMIUIAPH Ba
yIIapHU aXpaTHO OJUIN yCyiu 1-2-pacMiiapia KeITUPHUIITaH.



1-sxkanBaa
Phlomis severtzovii ycumuaurnaan a;kpaTud OJJMHIAaH HPUAONIIAPHUHT
(pu3uK-KUMEBHUI XYCYCHATIAPH

No bupukma Homu bpyrro Cyroknanuim | YHymu, %
dbopmynacu xapopary, °C

1 | 6B-ruapoxcunosamMu C17H26012 76 0.031

2 | Jloranun C17H26010 222.2 0.021

3 | [lymueno3un C17H26012 124.6 0.073

4 | Hlamxu3nug METUI C17H26011 94.8 0.013
aupu

5 | ®nopurusua C C17H24011 66 0.028
(me3okcucecamo3un)

6 | 7,8-mu-O-auerni- Cr1H30013 114 0.024
KapHUONTO3HU]T

Al

Ol O-fi-Ge

1-pacm. Phlomis severtzovii ycumianruman axpatud OJIMHTaH UPUIOUIIAD

Bupukma 6 murr 'H SIMP cmextpga J=5.43 Hz coxacuma myGner
CUTHAJIMHUHT MaBXYJJIUTH, CIUH-CIIUH TabCcUp Aoumuiicu 7.76 'l SKaHIUTH Ba
yriieBoJijlapra MOC CHUTHaJIap Oopiuru, OuUpUKMamMu3aa TJIroKo3ara TEruiuiu
yrieoy Gopmuruan Ba *H — 'H NOESY Ba 'H — ¥C HMBC rabscupnammnniap
OpKaJu, TJIOKO3a 3 X0JiaT/a »KOWUIAITraHUHU KypcaTaau. ATJIMKOHIArH YTriepol
aromuHuHT & 93.82 na curnan G6epranu Ba ‘H — *H NOESY Ba 'H — 3C COSY
TabCUPJIAIIUILIIAP OpKaIM, Yoy yriaepos atomu 2 Ta KymHu O aTomMu OWiIaH
oupukkanuau kypcataau. *H — *H NOESY Ba 'H — 3C HMBC Tabcupnammmniap
opkaimu H-5 — H-10 siroHa cnvH TU3UMUHM XOCHJI KWITAHJIUTUHUA KYPUIII MYMKHH.
sp? rubpumianumra sra 6yiran Mypakkab sgup Oynaknapuru anukmampga, —C
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cnektpaa 0167-169 curnamnap acoc 6ynub xu3mar Kuian. 5S-H aarynsp yraepon
atomura, 3-H kym 6or C=C ra Ba 12-H »¢dup rypyxura Teruunuiv sKaHJIWTH,
OMPUKMAMU3HUHT arjIMKOH KUCMUHHU aHWKiamra épaam Oepau. BC cnextpma &
76.78 Ba O 88.78 curHamnapHuHT OOpauru Ba 7-H IMPOTOH CUTHAJIMHHWHT Ky4Jd
MaiJI0H TOMOH 5.46 cuipkuiy, ynapaa kKymumya O atoMu OOpIUTHHM KYpcaTau.
13C cniekTpa ametwira o 169.55 Ba 6 169.92, metun rypyxura Terumnum 6 21.07 Ba
8 21.82 curmamapy Ba ‘H SIMP cmnekrpma moc pasumpa 2.03 Ba 1.80
CUTHAUIAPHUHT Kaij HTWiHMmu Oy aneTud TypyXura TeTHIUIA SKaHJIUTHHU
kypcatau Ba ynap 7-C Ba §-C aTomuiapuja sKONIaIlIraHIurd aHUKJIaH .

IOkopuna xenrupuiran 2C sa *H SIMP cnekrpiapra acocaanu0, Gupukma 6
SIHTY TY3WIHILIA upuaoua — 7,8-qu-O-arneTriiikapruonTo3u ] SKaHIUTH
UCOOTIIaHIN.

YCUMIIMKHH Metanon Meramon Tenr IKCTPAKT
KYpUTHO Ouian XQKM/IA CYB MOAAAIAPHUHT
Maiizaaan KCTPAKIIHS aRcTpaxty Kyum CYBJIH PUTMACH
byranon Xnopopopm
OnaH 6WIal
HKCTPAKIHS SKCTPAKLHS
Si0: 6unan
YCTYH
Hpupoupnap xpomarorpadus
iinFMacu Byranon Xaopogopm
IKCTPAKTH IKCTPAKTH
Si0: 6unan ycryH
pexpomMaTorpadus
NuauBuayad
MPUIOH/JIAP

2-pacMm. VpunonanapHu axpaTuO OJUITHUHT aHbaHABHH yCyIU

Phlomis ostrowskiana Regel ycummuruHuHr (GUTOKMMEBUI TapkuOH Ba
Oouonoruk daoymukiIapu wik 6op ypranwiau. Hatuxama Oupunum mapra ymoy
YCUMIIMK/IaH KaMu 3 Ta UpUIOUAJIAp SIHTU YCYJAaH (oiananral xojaa axpaTuo
OJIMHAM Ba YyJapHUHI KuUMEBMU Ty3wnunuiapuy ES-MS, 1D Ba 2D AMP
CTIICKTPOCKOMUACH yCyJUIapuaaH (QoiaanaHral Xxojjia aHukiaHau (2-xaasan).
Onunran upuaoun 4, 5, 7/ JNapHUHT TY3WIMLUIApU Ba YJIapHU YCUMIUK XOM
ameécusian aXxpaTud OJIMIIIHUHT WKTUCOAMN camapaiop ycyiau 3-4-pacmiapna
KEJITUPUIITaH.
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O-p-Glc 0O-p-Glc O-p-Glc
4 5 7
3-pacm. Phlomis ostrowskiana ycumnurunan axxpatud oMHTaH UPUAOUITIAD

2-maaBaj
Phlomis ostrowskiana ycumauruaan a;xpaTud oJMHIaH HPUAOHJIAP

No bupukma HoMH bpytTo hopmynacu Yuymu, %
[Tamxu3ng MeTrit dupu C17H26011 1.17

5 | ®unopurusug C C17H24011 2.52
(me3okcucecamMo3u )

7 BapﬂepHH (8-0- C19H28012 5.22
aleTHIIIIIAHKU3HT)

4, 5 Ba 7 wpuUIOUA TJIMKO3WJIADHUHT KUMEBUU TY3WIMLUIAPU IOKOPHU
AHUKJIMKIArd JJEKTPOCHperd HOHMaHull wmacc- Ba SMP  chnekrpockonus
ycyutapjan doiananrad XoJija aHuKJIaHAu. 4-BUPUKMAHMHT Macc CIEKTpHa
SHT 10KOopu uVKKU 429.1359 m/z na namo€n OYnam Ba MoJekyysip dhopmyacu
Ci7H26011Na 6ynran [M + Na]* (m/z 429.1367) HOHHUHT MOJICKYJISIP OFUPJIUTHUTA,
445.1100 m/z maru aykku mMojekyssip Gopmynacu Ci7H2601:K 6yiran [M + K]*
(445.1106 m/z) MOHHUHT MOJEKYJSIp OFUPJUTHUra TYFPU KeJIAHU. S-BupukManuHr
Macc CIeKTpHIa SHT IoKopH uyKku 427.1201 m/z na Hamo&H OVIIIM Ba MOJICKYJISP
dopmynacu Ci7H24011Na 6ynran [M + Na]* (m/z 427.1210) HOHHHHT MOJICKYJISP
orupnurura, 443.0942 m/z parm uykku wmonekymsap ¢opmynacu CizH24011K
oynran [M + K]* (443.0950 m/z) HOHHHHT MOJICKYJISIP OFHPJIUTHra TYFPU KEIIH.
/-bupUKMaHUHT Macc crneKTpuaa 3HT oKopu uykku 471.1480 m/z na HaMo&H
oyanu Ba Mostekyssip popmynacu CigHps01,Na 0ynran [M + Na]* (m/z 471.1472)
WOHHUHI MOJIeKyJisip ofupiurura, 487.1208 m/z paru  YYKKM MOJIEKYJIAP
dopmynacu CioH2501,K 6ynran [M + K]* (487.1212 m/z) HOHHHUHT MOJICKYJISP
orupnurura, Ba 466.192 m/z naru uykku Mosexkymsp dopmynacu CigHzsO12NH4
oynmran [M + NHy]" (466.1919 m/z) HOHHHHT MOJICKYJSP OFHPJIMIUIa TYFpH
kenau. [llynnmait kwimO, axpaTtu®d OJWMHTaH OWPUKMATAPHUHT MOJCKYJISAP
dopmymnanapu Ci17H26011(4), C17H24011(5) Ba C19H28012(7) ra 1V¥Fpu kenam.
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YceuMiIuKHHA MeTaHox MeTanon Tenr IKCTPAKT
KYpuUTHO Ouan xaxkmiaa cys |  MONJAJTAPHUHT
Maiifaaan KCTPAKIIHS il Kyum CYBJIH YJPUTMACH
byraunon Xnopodopm
Onnan -
HKCTPAKIUS SKCTpaKLIS
[lorTa
BOpPOHKAacH/a
AJILIOMUHU I B
“Cyocranmus 1" | oxeuam opkasu yTaHOI Xaopopopm
bunbTpamms IKCTPAKTH IKCTPAKTH
KHJIHII
FOCCX €xn
FOCHOKX
NuauBuayan
UPUIOHJIAP

4-pacm. UpunonanapHu axpatud OJMUIIHUHT SHTH YCYJIU
*cyOcTaHuus( upUAOUIIap HUFUHIKCH )

4-pacMIa KYpWHAIWKH, KOHIICHTPJAHTAH CHUPTIA JPUTMAHHU ATIOMHHHHA
OKCHJ KaTjamMura dra muima ¢uibTpaa ¢uaeTpimanan. KymumMua pasurmia,
QTIOMUHUN OKCHJ KaTJIaMUJaH SKCTPaKTJIapHU IOBHO OJIMII Y4yH H-OyTaHOII
OwIaH MOBWIAM Ba OJHWHTAH CHOUPTIW HpuTManap Oupnamtupwiay. [lyHau
TabKUTA0 YTHIN KEepaKKW, aIlOMHUHUN OKCHJaH wubopaT OYyiraH Katiam,
¢dnaBoHoun Tabuartura sra OYiaraHn OWpHUKMAJapHU Yy3ura ajacopOuusiaiau Ba
afcopOeHT KaTiiam (puIbTpJIAIIaH KeMUH capuK paHrra kupaau. FOxkopuma antubd
VTWIraH YCyJHHM allOMHUHUN OKCHAJIaH MOopaT OYyiraH KarjiaM CapuK paHrTa
KHUpMaryHuda TaKkpopiaHajau. AJFOMUHUN OKCHJI KaTJIaMHUJaH OJIMHTaH OyTaHOJUIN
sputmMann  50°C Ba mact Oocumaa KyputuO® onuHagu. OnuHTaH KypyK
(YCHMIIMKHHHT KYpyK Maccacura Hucoatan 16.7% Hu, 125 rp HE TalIKuI KUIaIH)
cyOcrannus 1 acocuii KOMIIOHEHT cudaTuaa TapKuouaa 3 Ta UPUAOHUIIAH TAITKHIT
TONTAHJUTH aHUKJaHIU. ApaTuO osmHran upupowmiap urunaucu KOCCX Ba
IOCIOKX opkanmu HWHAMBUAYAT WPUAOHUIJIAPTa AXKPATHIIHN. Tankuxkotiap
HaTWKacuja YCUMJIMK XOM amécuiaH HWPUAOUJIAPHH aXpaTHO OJMIITHHHT
MKTUCOIUN caMapaaop ycyiau uiuiad ynkuiagu. CyOCTaHIIMSHU OJIMIN Kapa€HHUra
capdnaHagural BakT Ba xJiopodopM Ba MeTaHOJI Kabu peareHTIap Muxkaopu 80%
ra TeXalu.

Phlomis linearifolia Zokirov ycummuruHuHT ep yCTKM KUCMHIAH OJMHTaH
METaHOJUTM Ba XJOPOGOPMIM HKCTpPaAKTIap TEeKmMpwiau. Hatmwkana OupuHUH
Mapta ymlOy VcuMiaukaaH skamu 4 Ta uwpumoua Ba 15 Ta €F kucioTtanapu
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WUFUHIIMCU @XpaTUO OMMHAM Ba yJIapHUHT KuMEBUHU Ty3wnunuiapu ES-MS, 1D Ba
2D SAMP Ba GS-LC cnektpockonusicu ycyJuiapura Kypa anukiaanau (3-4-xaasain).

O O

HO

HO

PN

5-pacm. Phlomis linearifolia ycumnurunan axxpatud oJMHraH HPUIOHITIAD

O-p-Gle O-p-Gle
7 8

3-KaaBaj
Phlomis linearifolia ycuminruaan askpaTud oJTMHIaH HPUIOHIIAPHUHT
(pu3uK-KUMEBUN XYyCYCHATIAPH

No bupukma HOMU bpyrTo CyrokaHum Yuymn, %
dbopmynacu xapopatu, °C
3 Hy.H‘leJ'IOSI/III C17H26012 124.6 0.057
4 | Hlamxu3ug METHIT C17H26011 94.8 0.083
abupu
7 BapnepHH C19H28012 746 0024
8 CecaMocwl C17H24011 66.0 0.017

Onunaran wupugoun 3, 4, 7 Ba 8 JapHUHT TY3WIMLUIApU D-pacmia
KEJNTUPHUIITaH.

3, 4, 7 Ba 8 upUAOUI TIMKO3ZWIAPDHUHI KUMEBUM TY3WIHILIAPU HOKOPHU
AHUKJIMKAArd  DJIEKTPOCIPEN HMOHJIAHUIL  Macc-ClekTpocokornuss Ba SMP
CIEKTPOCKOTHS ycyJuiapAaH QoiilaJaHrad XoJijla aHUKJIAHIU. 3 Y1 OMPUKMaHUHT
Macc CHEeKTPHAa 3HT I0KOpH YYKKU 445.1316 m/z na HaMOE€H OYnau Ba MOJIEKYJISIP
dopmymnacu Ci7H26012Na 6yaran [M + Na]® (m/z 445.1316) HOHHHHT MOJIEKYJISP
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orupnurura, 461.1056 m/z nmarm uykku wmosekysip ¢opmymacu Ci7H24011K
oyaran [M + K] (461.1056 m/z) HOHHMHT MOJICKYJISAP OFUPJIUIHUra TYFPU KEJIIH.
4,7 Ba 8 un oupukManapHuHr KuMEépui Ty3munuiapu AMP Ba FOKX na cranmapt
OupukManap OMIaH COMUIITUPHUII OPKAJIA AaHUKJIAHH.

Ph. linearifolia ycuMIUruHuHT €p YCTKH KUCMHHHM KOMITICKC YpraHMII y4yH
YHUHT JUOUUIApU TaAKUK KAIUHAM. Jlunuaiap YCUMIIMKHU SKCTPaKIUs KUJIHII

xkapaéuuga xjopodopmim dKkcTpakT TapkuOmra Yyramu. Ph. linearifolia
VCUMITUTHHH XJIOPO(OPMIIA SKCTPAKTH TapKuOuaan newrpan mmumnap (HJT) — 14
ta, rmukommmumiap (IJI) — 13 ta Ba dochomumummap (DJI) — 12 Ta

uaeHtuukanus xwinaau. HIJI dpakumsnarn nmanemutus (16:1) kucnotacu
52.46% wmaxop OupmkMa odkamnurd anukiaasgu. [JI Ba @JI  dpaknusmap
TapkuOuaa NalbMUTUH KucaoTtacu 65.23% Ba 56.41% HU TalmKWwi KWIHIIHA
ucootnangu. -6 muHosneH kuciaoracu HII Ba I'JI gppakuusnapna muknopu 1% nan
kamuuru, OJI Tapkubuna 10.37% HM TAIKWAI KWIMIIHHA aHUKJIAH]IH. Venmmk
JUTU TapKUOUAa TYWHHMAara €F KUCJIOTaJapHUHT YTyl Moc paBumiga: Hllga —
17.6% um, I'JIna — 13.85% Ba ®JIna — 15.82% HU TaIIKWJI KAJTUIITH Taxpuodanap
HaTIKAcuIa aHuKJIaHau (4->kazaBan).

4-xanBaj
Phlomis linearifolia yecuMJIMTHHMHT €F KMCI0TAa TAPKHOH
.. Mukaopu

Ne Er kucaoranapu TH| 1 DI

9 10:0, kanpuH 0,26 - -
10 12:0, naypuH 1,09 0,37 0,79
11 14:0, mupuctux 3,79 2,11 6,20

12 15:0, nenranexan 0,68 - -
13 16:0, maALMUTHH 52,46 65,23 56,41
14 16:1, manbMuTONIENH 0,37 4,73 2,21
15 17:0, maprapux 1,69 1,67 1,40
16 18:0, creapun 13,16 13,82 13,85
17,18 | 18:1+18:3, oneun + auHOJIEH 16,32 7,84 3,24
19 ®-6 18:2, nmuHoH 0,91 0,66 10,37
20 20:0, apaxuH 3,77 1,24 2,32

21 20:1, oiiko3eH - 0,62 -
22 22:0, Oeren 3,13 0,89 1,97
23 24:0, nurHokaux 2,37 0,82 1,24
ZTyﬁnHraH &r KHcoTanap 8214 86,15 84,18
ZTyﬁnﬂmaraH €F KucjoTaap 17,6 13,85 15,82

HucceprauustHuHTr “VpUIOMIJIAPHUHT CTPYKTYpPa — renaTonpoTeKTOPJIUK
(¢aoanuru opacuaaru yzapo 60FIMKJIUKHU Yprauum’’ 10 HOMJIAaHTaH YYMHYH
000m QSAR ycymuman (oiimamaHuiaraH Xojjaa, HUPUIOUJIAPHUHT KUTap
daonuaTUHM SXIIUNam Oyinya OMOJIOrMK (DAOJUITMIMHU OAlIopaT KUJIUII MOJAETH
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APATHILTA

Oarunuanran  0ynu6, AKIIHuHT

[MMumonuit  [lakoTa

YHupepcutetu npodeccopiapu OUiiaH XaMKOPJIUKIa OasKapuIIIy.
QSAR Moaennu spatumiga acoc Kb 18 ta upumons (5-kaaBait) OJTUMHIM.

[Tatn

5-kaaBaJi
Moaena sspaTUil YYYH OJIMHTAaH HPUIOHIAP
Tax. Tas Xucoo.
Ne bupukma HOMH 1Cxo, 1/Lo ' 1/Log[ICso] 3 Ta | Dapk
g[I1Csq]
Mr/KT JIECK. MOJEI

1 VUlamuun 25 0.2365 0.2416 0.0051

2 [Muckpouun D 64 0.2857 0.3039 0.0182

3 [Muckponun E 29 0.2564 0.3529 0.0965
4*  Pexmaraytud A 475 0.3846 0.3106 -0.0740

5 |Pexmarnytun D 2000 0.5000 0.4974 -0.0026

6 [3'-MeTOKCHCIEIIMOHUH 8400 0.5882 0.5659 -0.0223

7 [[Muckporwms F 1350 0.4000 0.3968 -0.0032

8 [[Muckponuu G 1050 0.3846 0.3955 0.0109

9 [[Muckposuna B 0.025 0.1370 0.1548 0.0179
10 |[Muckposus Il 10 0.2128 0.2741 0.0614
11  [[Muckposun | 0.0025 0.1205 0.1071 -0.0134
12* [Muckposun Il 0.75 0.1695 0.1636 -0.0059
13 |AmaporeHTuH 100 0.2654 0.2704 0.0051
14 CBepTtumapuH 100 0.2799 0.2850 0.0051
15 [CerTHIUKPO3UA 130 0.2909 0.2718 -0.0191
16* ["enunosun 400 0.3348 0.2761 -0.0586
17  [[Inymupun 20 0.2288 0.2744 0.0457
18 |Karamnmon 40 0.2527 0.1890 -0.0637

*TecT ydyH TaHIa0 OJMHTAH UPUIOUJIAP.

Taxpuba yuyHn onunran wupuaouiap Hyperchem 8.0 mactypu opxanu
gu3uau0, (Ga3oBUN TY3WIUIIM ONTHUMH3ALMA KWIUHAW. bupukMamapHuHT
neckpuntopiapy DRAGON 4.0 nmacrypuma xucoOmanaun. QSAR Momemmap
QSARIN 2.0 mactypu opkanu sipatunau. 1, 2 Ba 3 Ta geckpunTopjaH ubopar
OYNTaH MOJIEIUIAPHUHT CTATUCTUK KYPCATKUWIAPH 6-)KaaBaiaa KENTHPUIITAH.

6-xanBaj
1, 2 Ba 3 Ta feCKpUNTOPAAH HOOPAT OYJIraH MojeslIap

Mogaea, Taxkpuoba, n=15 Tect, N=3
AeCKPHIITOP 2 < . ¢ 2 S
COHU
1 0.639 | 0.080 | 23.065 0.519 0.865 | 0.100
2 0.812 | 0.060 | 25.966 0.721 0.993 | 0.050
3 0.904 | 0.045 | 34.651 0.846 0.941 | 0.051
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Aparunran 3 Tta MoaengaH 3 Ta JAECKPUOTOpra 3ra MOJEN, 3HI SXIIH
r’(y3apo Gormukiuk ko3pduuentn)=0.904 Ba *(¥3apo OOFIMKIMKHU TEKIIMPHIII
kod(pdunientn)=0.846 ra oSra OSKAHJIUTH aHMKJIAHIA Ba 1[Iy  MOJIEIb
UPUIOUUTAPHUHT KUrap (HaoUSITUHU SXIIUIOBYM (HAOJIMATHU Oamiopar KUIyBUd
MojeNb cudaTra TaHIad OMMHIM.

Tanna® onunran QSAR MojenmHUHT MareMaTuk (GopMyiacu KyWlujaaruya
KYPUHUII OJIJIN:

1/Log[ICso] = -1.028(+0.369) GATS2p - 0.015 (+0.005) RDFO60m +
1.14(0.647) H8v +1.562(+0.427)

n=15; r’=0.904; RMSEtr= 0.412 (Taxpuba);
N=3; r,=0.941 (Tecr)
Q2?.00=0.8458; Q% mo=0.8258

Tanna® osuHraH MojenHU KyWumaru aeckpunrtopiap: GATS2p (Geary
aBTokoppenarusicun), RDF060m (Paaunan takcumnanuin ¢yakiuscu - 060), H8v
(H aBrokoppensiiusicu) Tamkui Kuiagu. Monens 3 yuTta y3rapyBuu OuiaH SHT
XY WIUTAIIMHA TabMUHJIAWIU. Xap ydajia MOJEeNb TaXpuba ydyH SXIIU y3apo
OOFMMKINK Kod(DpueHTuHn (MyKoous karranuk 0.5 maH OKOpU OYIUIIN Kepak)
HAMOEH KWJIWIIHN aHWUKJIAHAM, JEKUH 3 - MOJENb JHT SAXIIU y3apo OOFIMKINKHU
TEKIIUPUII KO3(PPUUMEHTUHU KypcaTtraHiauru aHukiaadgu. Llynusnr yuyHn, 3 -
MOJIETIb UPHUIOUAJAPHUHT KHUTap (aoNMATHHU AXIIMIAIIHA OamopaT KHTyBYd
MoJienb cudaTtuaa TaHnad OIUHIN.

MopaenauHr rpaduK KYpUHHAIIN 6-pacMia KeATHPUIITaH.

Calc. Log[1/1C50]
by &
Std. Residuals
e °
2

7 \
/
0 '.7“/ 2.250
T T T T T 3.000 .

"0020 0104 0187 0271 0354 0438 0521 0605  0.688 T00m 0483 0308 042 083 | 08s4 | 076 0885 1000
Exp. Log[1/IC50] HAT h (h*=0.800)

6-pacm. Tanna® onWHTaH MOJCTHUHT Tpaduk KypuUHHUILIApH: ()
Ky3aTWiraH Ba Oamopar KuwiIuHTaH Koppemsus kypunumu; (b) Bummuam
rpaduru. Capuk goupanap — Taxxpuda TYIiamMu, KYK Joupa — TECT TYTIaMm.

Tanna® onMHraH JOECKPUNTOPJIAP MOJEKyJda TY3WIHIIUTa aCOCIaHTaH
JEeCKpUNTOpIIap XUCOOIaHAH.
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bynna, GATS2p — KyTONMIMKKa acoclaHTraH AecKpunTop. MoneKylaHuHT
TY3WIHMIIM Ba aTOMJIapHUHT Xoccanapunu (Ban gep Banbc xaxmu) kypcaTyBuu
kartanuk. GATS2p neckpunTOpUHUHT MaH(GUNINTU IYHAAH Aaj0iaT OepaJuKHu,
ymoy neckpuntopuunr Yeumu 1/Log(ICsp) KUPMATHHUHT MacalMIIUra oJuo
kenaau Ba Oy ¥3 HaBOaTuaa [Cso kypcaTkuunra nxkoOuil TabCUpra 3ra SKaHJIUTUTHU
KypcaTaiu.

RDFO60m — pamuan ¢GyHKIUSHUHT TaKCUMJIAHUII AecKpuntopu. KyurHu
aTOMJApHUHT 3 (a30BUil yimuamaa OFUPIMKIAPUHU Oup-Oupura OOFTUKIUTUHU
oenrunoBun Kartaauk. Gopmyna 2 opanuk Macoda GyHKIUSCHHH KypcaTaau:

N-1 N
RDF(r) = fz Z AiAje_B(T_rU')Z

i=1 j=i-1

Oy epaa f - ymuoB omummu, N - i Ba | atomnap coHM Ba ljj — HHTEPATOMHUK
Macoda.

RDFO60M neckpunTOpUHUHT MaHQUILIATH XaMm, Ym0y IeCKpUIITOPHUHT
yeumm  1/Log(ICsp) KMWMATHHHHT Tacalumura om0 Kenwmura Ba Oy 3
HaBOaTuaa [Cso kypcaTkuuura W>kKoOuil TabCcUpra SKaHJIUTUHU KypcaTaii.

H8v — mMonekynana aToMIapHUHT KOWJIAITYBUHH, aTOM Xa)XXMu Ba Ban nep
Banbe xaxxmMuau kypcaryBun kaTTanuk. Ban gep Bambc xaxmu, aToM XaXmu Ba
MOJIEKyJla Mapka3u opacujaru macoda KaHYamuK Iokopu OVyica, H8v xam
myH4YaIuK okopu Oymanu. H8v HuHr mycOar xypcarkuum, [Csy kypcarkuuura
TECKapHy MPOIOPIIMOHAI TAhCUPTa ATa SKAHIUTUHU KYpcaTaiu.

Huccepramus uimmHUHEr  “Phlomis  typkymunHmHT OnosIoruK
daommkaapu” 1e6 HoOMIIaHTaH TYPTHHYH 606maa, Phlomis Typkymura mancy6
Phlomis severtzovii, Ph. lenearifolia, Ph. ostrowskiana ycumimknapuman axparuo
OJIMHTAH WKKUJIAMYHA METaOOIMTIIAPHUHT JKUTAp (HAONHATHHYN SXIIAIOBYH, KyUIH
ANKOTONJIAH 3aXapJaHMIITa KApIIM, HOOTPOI OMOJOTHK (haoTHKIApH Y CHMIINK
MoAmalapy KUMECH WHCTHUTYTHHUHT DapMakojords Ba TOKCHKOJIOTHS OYIUMHU
WIMUHN X0auMIiIapy OUJIaH XaMKOPJIMKIA Oa>kapuiliu.

Phlomis severtzovii ycumnuruaan axpatud OJMMHTaH WPHUIOUIAD WHFMACH
Ba WHIWBHIyaJl OWPUKMAJIAPHUHT aJKOTOJAAH KyWId 3axapjaHUWIra Kapiiu
OMONOTUK (PAOJIITUTH YPTaHUIIIH.

Hatmxanap 1iyHu KypcaTauku, UWpUAOUIap WUFUHAWNCH Ba  Of3-
ruapokcunogamuuiapan 10-25-50 mr/kr Mukmopiapaa OOPHIIUINM, Ha3opat
XanBoHJapra HucOaran EnOomnuiad érmim XojgathHH Moc paBumaa 22.8%, 43%,
42%, 34.2%, 51% Ba 45% KuckapTUpAU.

6pB-rugpokcunonamun upuaouad 25mr/kr ga 51%ra Ba  upumgoumsiap
nurmacu 25 mr/kr 43% ra sTaHon OujaH 3axapiiaHUIl TAbCUPUHU KaMaWTUPHUIIH
AQHUKJIAHTH.

7,8-mu-O-aneTunkapuonTo3ua HPUIOUANM HOOTPOI OUOJOTUK (PaosTUru
Tekmupwiau. Taxpubanap HaTwxkacuga /,8-nu-O-aleTUiIKapuonTO3U ]l SHTH
HPUIOUAN SMI/KT MUKIOpJa Mupaieramra Hucoatan 2 MapTta (aojpoK dKaHIUTH
AHUKJIAH]H.
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Hlynunrnex, Phlomis ostrowskiana §ycummurugan axpaTu® OJMHTaH
UPHUIOUUIAp WHFUHIWUCH, CKOIMOJaMUH OWJIaH ro3ara KEJITHPWITaH aMHE3Hsra
Kapmy  GaoJury  ypraHwiad. HaTwkama, Hpujowaiap WHFMAacH HOOTPOI
(dhaosuIMKKa 3ra SKaHIUTH aHUKJIaHIU (7/-KaaBai).

7-KaaBaJ
Hpugonaaap iMFMaCHHUHT CKOMOJAMUH OHJIAH 03ara KeJITHPHJITaH
aMHE3UAra TAbCHPH

No Taxpubda Muxknop | HOGopuamm JAucKkpuMHHA-
] IAPOUTH Mr/Kr yeyJu s Koy .
1 Hazopar 0.88
2 CkonoylaMuH 0.2 TEepPU OCTHUTA 0.09
Npunounaiap 5.0
3 HuFMacu Tep He(r)%TSHra 0.85
+ CkononamMuH 0.2 P
Wpunounnap 10.0
4 HurMacu Tepﬂe(r)?sﬂra 0.91
+ CkonoJjlaMuH 0.2 P
Wpunounnap 25.0
5 HurMacu Tepﬂe(r)%TSHra 0.89
+ CkononamMuH 0.2 P

Harwxanap MmyHH KypcaTauku,

MUKIO0pJa FOKOpH (haoJIMKKa 3ra.

Phlomis

linearifolia ycummuruman

upugoniap vuruHAucH 10 Mr/kr

axparud

OJIMHTAaH WPHUIOUIJIap

itmrnaaucuan CCly OmylaH ro3ara KeJITHPHWITAH TemaThTra Kapim (HhaoJUTUTHHA
Vpranum HaTwkacuga yHUHT Kapcun mpemapatu OwiiaH pakoOaTiaimia OJTHIIH
anukIaHau (8-xamBan).
8-skaaBaJ
Phlomis linearifolia yeumanrnaan oannran MM Ba Kapcua qopu
BocuTaCHHUHT CCls OMi1aH YaKMPWJITAH renaTuT HATHKACHIA KOHHUHT

OuoKkuMEBHI Tapkubura rabcupu (M=m, n=6-8)

AJIT ACT Oxcwni, %
Taxpuba maptiapu

UMOJIB/JT HUMOJIB/JT HUMOJIB/JT

Hopman Hazopar 0.96+0.06 1.48+0.12 7.2+0.12
Mopenb Hazopar 3.84+0.18 2.62+0.18 5.4+0.06
CCl, +1H, 3- xyH 2.32+0.16 1.82+0.09 6.8+0.10
CCls+Kapcun, 3- kyH 2.92+0.22 2.20+0.10 6.2+0.08
Mopens Hazopar 3.10+0.17 2.20+0.18 5.8+0.07
CCl, +1U, 7-xyH 1.48+0.14 1.52+0.12 7.0+0.14
CCls+Kapcun, 7-kyH 2.20+0.26 1.80+0.08 6.6+£0.08
Mopenb Hazopar 1.80+0.24 1.74+0.06 6.4+0.18
CCl, +1H, 14-kyn 0.93+0.05 1.46%0.10 7.320.14
CCly+Kapcun, 14-kyH 1.20+0.08 1.58+0.07 6.94+0.09
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OnuHran HaTHXanap acocua, AJIKOTOJAaH Ky4Jid 3aXapJlaHUIlra Kapiiy Ba
HooTpon (Qaoyunkiapra sra “CeBeHyp” Ba “OctponuH” OHOJOTHUK (aoi
KyIIMMYallapd y4YyH MEbEPUM-TEXHUK XyXoKariaap TamkwioT cranaapta (Ts
03535440-036:2020, 01.06.2020) Ba TtexHomoruk uypukaoma (THU 03535440-
037:2020, 10.09.2020) wmuiad 4YMKWITa", Xamja SU730TaHzLapT areHTJINTH
TOMOHM/IaH TACAUKJIAHTaH.

OnuHran HaTWXKajiap acocuja, >kurap (GpaoJusTUHU SAXIIMIOBYU (HAOJUTUKKA
sra “Jleannp” Oumonoruk ¢aosn KymIUMMYa YIyH MEbEPUM-TEXHHUK XyXoKaTiap
tamkmwioT craagaptd (Ts 03535440-035:2019, 24.12.2019) Ba TEXHOJIOTHK
nypukaoma (TU 03535440-035:2019, 01.06.2020) wumma® yukKWiIraH, xamjaa
V3cTanmapT areHTINIY TOMOHM/IAH TACNK/IAHTaH.

JuccepranussHUHT “IKCnepuMeHTa] O0yaum” 1e0 HOMIIAHTAaH OelIHHYH
000upa ycuMiank oObeKTIapuAaH OMOJIOTHK (aosl OMpUKMATapHU aXpaTUO OJUII
yeymnapu; KX, HOCCX, HOCIOKX épnamuaa apanammanapiaH WHIWBUILYAIl
KYPUHUIIIATd  MOJJANapHU  aXpaTtuO oyuil; OWUOJOTHUK  TaKpUOATAPHUHT
mapoutiapu; QSAR Mogenp spatuimn skapa€HuIard IMApoUTIAp XaKuja
MabJIyMOTJIAp KEJITUPHUIITaH.

XVYJIOCAJIAP

1. Unk ©O6op Lamiaceae owmmacu Phlomis typkymuHuHr 3  TYyp
yeumnukiaapuaad 23 Ta MeTa0oJuTIap 3aMOHaBUM XpomaTorpaduk ycysiap
(mpenapatuB FOCCX, KX, TI'X, IOCIOKX) é&pmamuna axpatuld OJUHIM.
bupukmanapuuar kuméBuil Ty3ununuiapu aHanuTuk (FOCCX-Mace, 3C-Macc,
1D Ba 2D SIMP crniekTpocKOmuUsICH) yCyJuTapu EplaMuia aHUKJIAHIA Ba HATHKAA
8 Ta upuaoua Ba 15 ta munun cudaruga uaeHTUPUKALIS KUITUHIN.

2. Phlomis severtzovii ycumumaruman sSHrA WpUAoua rimko3un 7,8-mu-O-
AlEeTUIIKAPUONTO3U ] aXKpaTUO OJIMHIU, YHUHT TY3WIHUIIA UCOOTIAaHAM Ba yHIOY
Typ YCUMIIMTY Upuaouiapra 6o uctukOoum Manbaa cudaruaa TaBCUs STUIIH.

3. Unk Gop ycumiamK XOM amécuaaH adlOMHUHUN OKcuauaaH (QHIbTpial,
aneToH OwWiaH KaiTa WIUIAll acoCuia, UPUIOWIJIAPHHU OJUIIHUHT SHTH YCYJIU
UIT1a0 YMKWJIIM Ba UKTUCOAUM caMapaop ycya cudatraa TaBCUs KIJIUH]IH.

4. bupuHunm MapTa UPHIOUUIAPHUHT ‘“KUrap (AOTUATUHU SXIIAJIOBYM
daoumMKHU HaMOEH KuiauimHU OamropaT KuwiyBud QSAR Momenu spatungu Ba
UPUIOUTAPHN MaKCaIJIM MOAU(PUKALINS KUIHUII YIyH TaBCUS KUJTHUHJIN.

5. Phlomis severtzovii Ba Phlomis ostrowskiana ycumiaukiapuaH OJHMHTaH
UPUIOUJIAp UUFUHIUCH QJKOTOJJaH KYyWIM 3aXapJjaHUIlIra Kapiid Ba HOOTPOI
baomukiapan HamMo€H Kuiuinu aHukiaanav. Phlomis linearifolia ycumaurunan
OJIMHTAH HWPHIOUIJIAp HWUFUHANCH JKUTAp (PAONMATHHH SXIIWIOBYM (DAOTUTMKHU
HaMOEH KuiumM aHukiaanau Ba “Cesenyp”’, “Octponun” Ba “Jleannp” HOMIIM
Ouosioruk (aos KymMMuajgapra TalIKWJIOT CTaHIapTIapu Ba TEXHOJOTHK
fiypukHOMamap  MuUIa0  UMKWIAM,  Y3CTaHZApT  AreHTIMIH  TOMOHHAAH
TaCAUKIIAHIH.
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INTRODUCTION (abstract of the PhD thesis)

Relevance and necessity of the topic of the dissertation. Today, multiple
researches are being carried out around the world to isolate physiologically active
substances based on natural plant raw materials, determine their physicochemical
properties and biological activity, and obtain new, highly effective drugs and
biologically active addictives based on them. The increasing demand for medicines
from plants in medicine is due to the fact that they dominate the indicators of
harmlessness in relation to their synthetic analogues. Therefore, great attention is
paid to the creation of intelligent, cost-effective, and environmentally friendly,
high-yield technologies for the extraction of natural compounds from medicinal
plants and the production based on highly therapeutic effective drugs and
biologically active additives.

Currently, there are scientific researches around world on the search for
sources of medical plants rich in biologically active compounds, the isolation of
pure biologically active substances from plants, the determination of their
pharmaco-toxicological properties. More than 30 drugs based on iridoids isolated
from plants have been developed and are widely used in medical practice as
diuretics, laxatives, liver enhancers, analgesics, effective anti-inflammatory, and
anti-cancer agents.

Our country pays special attention to the criterion of new effective drugs
based on local raw materials, and precise scientific and practical results are being
achieved in this regard. The 4™ direction of the Action Strategy for the further
development of the Republic of Uzbekistan identifies important tasks for “further
development of the pharmaceutical industry, improving the provision of the
population and medical institutions with cheap and high-quality drugs™?. In this
regard, it is important to organize research work, including the isolation of
biologically active substances based on local raw materials, the study of their
structure and activity, the development of new effective drugs based on them and
criterion of their production technologies.

The dissertation research to some extent will contribute to the
implementation of the tasks set out in the Resolutions of the Government of the
Republic of Uzbekistan including the Resolution of the President of the Republic
of Uzbekistan, No. UP-3532 as of February 14, 2018 “On Additional Measures for
the Accelerated Development of the Pharmaceutical Industry”, Resolution, No.
UP-5707 as of April 10, 2019 “On Measures for Further Acceleration the
Development of the Pharmaceutical Industry in 2019-2021”, and Resolution of the
Republic of Uzbekistan as of May 6, 2019, No. UP-4310 “On Measures for Further
Development of medical and Pharmaceutical Education and Science” and other
regulations related to this activity.

Relevant research priority areas of science and developing technology of
the Republic of Uzbekistan. This research was carried out in accordance with the

2 Decree of the President of the Republic of Uzbekistan the Presidential Decree UP-4947 of February 7, 2017
“About the strategy of actions for further development of the Republic of Uzbekistan”
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priority of directions of the development of science and technology of the Republic
of Uzbekistan VI. “Medicine and Pharmacology™.

Problem development status. Scientific research have been carried out at
the foreign scientific center on structure elucidation and biological activities of
tritepenoid, flavonoid, phenol compounds, chemical composition of essential oils
from Phlomis plants, and create on their basis a new effective pharmaceuticals.
The leading scientist involved in these studies include B. Dinda, L.J. EI-Naggar, I.
Calis, F.N. Yalcin, D. Azizian, M.D. Carmona, Z.J. Lia, A. Venditti and others.

Z.Saatov, M.Maqgsudov, and others conducted research in this field in
Uzbekistan. The chemical composition of the plant species Phlomis ostrowskiana
and Phlomis linearifolia have not been determined until our research. Essential oils
of the space Phlomis severtzovii and lamid iridoidi were isolated by
N.Mamadalieva.

The fact that Phlomis ostrowskiana, Phlomis linearifolia and Phlomis
severtzovii are rich in reserves, rich in many secondary metabolites, and the
importance of research in this field, the influence of extracting new and effective
biologically active compounds from these plants are not fully studied chemically
are considered to be grounds for choosing the topic.

The relevance of the dissertation research with the plans of the higher
education and research institute where dissertation was carried out. The
dissertation research was carried out within the framework of the applied projects
of the Institute of the Chemistry of Plant Substances, named after No.PZ-
20170927342 “Development of a Drug with Antitoxin Activity on the Basis of
Plants Phlomoids and Phlomis” (2018-2020 years) and FA-A11-TO-31 “Treatment
of Diabets Mellitus on the Basis of Ecdisterone and its Polysynthetic Derivatives
on Creating of New Effective Means™ (2015-2017 years).

The aim of the research work is the isolation metabolites of Phlomis
ostrowskiana R., Phlomis linearifolia Z. and Phlomis severtzovii R. plants,
determine their chemical structure and study of their biological activities.

The task of the research work are:

extraction of Phlomis ostrowskiana, Phlomis linearifolia Z. and Phlomis
severtzovii R. plants, separation into the fractions and pure substances using
chromatographic methods;

study of the chemical structure of the isolated substances using the
spectrometric methods;

determination of the biological activity of iridoids isolated from plants
Phlomis ostrowskiana, Phlomis linearifolia and Phlomis severtzovii;

using the quantitative structure-activity relationship (QSAR) method to
create a model that predicts the biological activity of the iriodoids with
hepatoprotective activity.

The objects of the research work are Phlomis ostrowskiana R., Phlomis
linearifolia Z. and Phlomis severtzovii R. plant species growing in Uzbekistan.

The subjects of the research work are the isolation and purification of
metabolites from the plants Phlomis ostrowskiana, Phlomis linearifolia and
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Phlomis severtzovii, the identification and determination of the chemical structure
of the isolated compounds, and the evaluation of their biological activity.

Methods of the research. In the experiments, extraction and
chromatographic (TLC, CC, HPLC, GC) methods were used. The isolated
compounds’ structures were determined using UV, IR, 'H, *C NMR and LC-MS
spectroscopy. HPLC and GC methods were applied to determine of the yield of the
compounds.

The scientific novelty of the research is as follow:

for the first time, 5 known iridoids and new 7,8-di-O-acetylcaryoptoside
compound were isolated from Phlomis severtzovii plant their structures were
established;

for the first time, 3 iridoids were isolated from the Phlomis ostrowskiana,
and 4 iridoids were isolated from the Phlomis linearifolia plants, and the plants'
Phlomis ostrowskiana (8%) and Phlomis linearifolia (4%) have been found to be a
rich source of the iridoids;

the chemical constitutions of the lipids isolated from the Phlomis linearifolia
plants were determined,;

an efficient method of isolation of the iridoids from plant raw materials was
identified by filtration of the butanol fraction from the Al,Os;

the nootropic effect of 7,8-di-O-acetylcaryoptoside iridoid glycoside was
confirmed to be effective and exceeds known drug piracetam (Nootropyl);

the hepatoprotective activity of the sum of iridoids from the plant Phlomis
linearifolia was confirmed to be effective and can be contention with knows drug
carsil.

The practical results of the research work are as follows:

an effective method of isolation of the iridoids from plant raw materials was
created by filtration from the Al,Os;

biological studies have shown that Phlomis ostrowskiana, Phlomis
linearifolia and Phlomis severtzovii are promising plant raw materials in the
development of future nootropic, liver-enhancing, anti-alcoholic, and immune-
boosting medicines;

using the QSAR method, the liver-enhancing activity of iridoids was shown
to depend on the descriptors GATS2p, RDF060m, and H8v, and a predictive
model was developed.

The reliability of the study results is supported by the fact that they are
obtained using modern UV, IR, H, 3C NMR spectroscopy, TLC and PC methods
of research, and comparison with reference substances. The results of the research
have been discussed at international scientific conferences and published in
scientific journals, tested in the approval of normative and technical documents of
biologically active additives by relevant government agencies, positive results
were obtained for two patients.

Scientific and practical significance of the research results. The scientific
significance of the research results is explained by the separation of new natural
compounds and the enrichment of the chemistry of natural compounds with new
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data on the phytochemical composition of Phlomis ostrowskiana, Phlomis
linearifolia and Phlomis severtzovii plants growing in Uzbekistan.

The practical significance of the results is that the results of the dissertation
are used in higher education institutions of the Republic of Uzbekistan to conduct
new research on the isolation of iridoids from plants.

As a result of studying the biological activity of a sum of iridoids from the
plants Phlomis ostrowskiana, Phlomis linearifolia and Phlomis severtzovii,
components were identified from these plants that have nootropic, liver-enhancing
activity , anti-alcoholoic and immune-boosting effects, as well as the studied plants
serve as new promising raw materials for the production of medicines and
biologically active supplements. An effective method for the isolation of iridoids in
medical plants, as well as QSAR models that predict the biological activity of
iridoids that liver-enhancing activity, have been developed.

Implementation of the research results. Based on the results of research
on the chemical composition and biological activity of Phlomis ostrowskiana and
Phlomis linearifolia and Phlomis severtzovii plants:

normative and technical documents standard organization (Ts 03535440-
035:2019) and technological institution (TH 03535440-035:2019) for biologically
active supplement “Leanir” with liver-improving activity have been developed and
approved by the UzStandart Agency as a result, Leanir, which has an activity that
improves liver function, allowed the production of a capsule form of a biologically
active additive;

Normative and technical documents Standard organization (Ts 03535440-
036:2020) and technological instruction (TH 03535440-037:2020) for biologically
active supplement “Sevenur” and “Ostropin” with strong anti-alcohol and
nootropic activity have been developed and approved by the Uzstandart Agency.
The result was capsule forms of the biologically active additives Sevenur and
Ostropin, which allowed for strong anti- alcohol and nootropic activities.

Approbation of the research results. The results of the research were
discussed at 7 international and 4 national conferences.

Publication of the research results. 18 scientific works on the topic of the
disseratation were published, including 6 articles in the scientific publications of
the Higher Attestation Commission of the Republic of Uzbekistan recommended
for publication of the main scientific results of the dissertation of Doctor of
Philosophy (PhD) in Chemistry, including 2 national and 4 foreign journals, 2
patent applications have been filed.

The volume and structure of the dissertation. The content of the
dissertation consists of an Introduction, five chapters, conclusion, a list of
references and appendices. The total volume of the dissertation comprises 112
pages.

MAIN CONTENT OF THE DISSERTATION

In the introduction part the relevance and necessity of the research is given,
the goals and purposes, objects and subjects of the research are described, the
relevance of the research to the priority areas of the development of science and
technology Republic is demonstrated, the scientific novelty and practical results of
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the research are outlined, the scientific significance of the results are revealed,
introduction of the research results, information on the published works and the
structure of the dissertation are given.

Chapter One of the dissertation, entitled “Literature review”, provides a
review of the literature on plants of the Phlomis genus. This chapter provides
information of the botanical characteristics of plants, their distribution in nature,
their natural compounds isolated and the biosynthesis of biologically active
metabolites in plants. General information about the most common secondary
metabolites-iridoids in plants of the genus Phlomis, with special emphasis on
physiochemical methods for determining their production, and structure was
touched upon. The application of the Quantitative Structure-Activity Relationship
(QSAR) method to natural compounds is also briefly discussed.

In the second chapter, entitled “Obtained results and its discussion”,
Phlomis severtzovii, Ph. lenearifolia, Ph. Ostrowskiana, belonging to the genus
Phlomis, the results we obtained in the chemical study of plants are discussed.

A methanolic extract obtained from the surface of the Phlomis severtzovii
Regel plant was examined. As a result, for the first time, a total of 6 (1 of them
new) iridoids were isolated from this plant and their chemical structures were
determined by UV, IR, 1D and 2D NMR methods (table 1). The structures of the
obtained iridoids 1-6 and the method of their separation are shown in pictures 1-2.

Table 1

Chemical and physical characteristics iridoids from Ph. severtzovii

Ne | Name of the compounds Formula M_eltlr(l)g Yeild, %
point, °C

1 6B-Hydroxyp0|amid C17H25012 76 0.031
2 Loganin C17H25010 222.2 0.021
3 Pulchelloside C17H25012 124.6 0.073
4 | Shanshiside methyl ester C17H26011 94.8 0.013
5 Phlorigidoside C C17H24011 66 0.028
6 |7,8-di-O- C21H30013 114 0.024

acetylcaryoptoside

According to its PMR spectrum, iridoid (6) contained ester groupings. This
was shown by the presence in its PMR spectrum of a six-proton singlet at 2.03
ppm from the methyls of two acetyl groups.

On comparing the PMR spectra of (4) and of the iridoid (6), a considerable
paramagnetic shift 1.58 ppm of the signals of the CH3-10 methyl group was
observed in the latter. This fact permitted the assumption that in iridoid (6) one of
the acetyl groups was present at the C-8 hydroxyl. A paramagnetic shift of the
sigwhals of the H-9 and H-1 protons also confirmed the addition of an acetyl group
to the hydroxyl at C-8.

In addition, on the acetylation of OH-7 the signals of the H-7 proton
underwent a downfield shift. This could have taken place under the influence of an
acetyl group located on the same carbon atom.
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Picture 1. Iridoids from Phlomis severtzovii

Air dry and Extraction Addition of Aqueous
grind plant with Methanol water solution
Methanol extract
Extra}cttlion Extraction
wit with
Butanol Chloroform
Column
chromatography
Sum of iridoids in SiO2
Butanol Chloroform
extract extract
Column
rechromatography in
Si02
Individual
iridoids

Picture-2. Traditional method of isolation of iridoids
The anomeric proton, H-1°, of the carbohydrate moiety of the iridoid
resonated at 5.43 ppm in the form of a doublet with J = 7.76 Hz, which showed the
B-configuration of the glycosidic center.
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Using the 1H — 1H NOESY and 1H - 13C HMBC methods, signals
corresponding to the glycosylated C (1) atom of the aglycone were detected in the
spectrum, the chemical shift of which (d 93.82 ppm) indicated its attachment to
two oxygen atoms. Then, the assignment of those spectral signals that provide
information on the location of sp2-hybridized carbon atoms belonging to ester and
olefin fragments was carried out.

When decoding the spectra, the signals corresponding to the carbon atoms of
carboxyl groups in the region d 167.77 ppm and acetyl groups in the region d
169.55-169.92 ppm were taken as the initial (reference) points The correlation
peaks corresponding to the H (5) proton (at the angular carbon atom), H (3) proton
(at the carbon — carbon double bond), and also H (12) protons (as part of the
methyl group of the ester fragment) made it possible to establish the structure of
the aglycon.

In compound 6, the chemical shifts of C (7) and C (8) atoms, as well as the
signal of one proton bound to C (7), according to the HSQC spectrum, indicate the
presence of an oxygen-containing substituent at C (7) and C (8) atoms . In
compound 6, the hydroxyl groups are acetylated, as evidenced by four signals of
carbon atoms in the spectrum and characteristic correlation peaks in the NOESY
spectrum between the protons of the methyl groups.

Based on the above *C and *H NMR spectra, it was proved that compound 6
Is a newly structures iridoid — 7,8-di-O-acetylcaryoptoside.

The phytochemical composition and biological activity of the Phlomis
ostrowskiana Regel plant were first studied. As a result, for the first time, a total of
3 iridoids were isolated from this plant using a new isolation method, and their
chemical structures were determined using ES-MS, 1D and 2D NMR methods
(table 2). The structures of the obtained iridoids 4, 5 and 7 and cost-effective

method of separating them from plant raw materials are shown in pictures 3-4.
O

O-p-Glc O-p-Glc O-p-Glc
4 5 7
Picture-3. Iridoids from Phlomis ostrowskiana
Table 2
Iridoids from Phlomis ostrowskiana

Ne Name of the compounds Formula Yeild, %

Shanshiside methyl ester C17H2601; 1.17
5 PthflgldOSlde C C17H24011 2.52

(deoxysesamoside)
7 | Barlerin (8-O-acetylshanzhiside) C19H25012 5.22
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Individual
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Picture-4. New method of isolation of iridoids

The structures of iridoid glycosides 4, 5 and 7 were confirmed by
electrospray ionization high-resolution mass spectrometry and NMR spectroscopy.
The mass spectrum of compound 4 displays the most intense peak at m/z
429.1359, whose molecular weight distribution agrees with calculated values for
C17H2601:Na and [M + Na]* ion (m/z 429.1367) and the peak with m/z 445.1100
corresponds to calculated values for C17H2601:K and [M + K]* ion (m/z 445.1106).
In the mass spectrum of compound 5 the most intense peak appear at m/z 427.1201
and has the molecular weight distribution that agree with calculated values for the
C17H24011Na molecular formula and [M + Na]* ion (m/z 427.1210), while the peak
at m/z 443.0942 corresponds to calculated values for the Ci7H240:1:K molecular
formula and [M + K]" ion (m/z 443.0950). In the mass spectrum of compound 7,
the most intense peaks appear at m/z 471.1480 corresponding to the Ci9H2501,Na
molecular formula and [M + Na]* ion (m/z 471.1472), at m/z 466.192
corresponding to [M + NH4]" ion (m/z 466.1919), and at m/z 487.1208
corresponding to [M + K]* ion (m/z 487.1212). Thus, the compositions of isolated
compounds were found to agree with the following molecular formulas:
C17H24011(5), C17H26011 (4), and C19H25012 (7).

As shown in Picture 4, the concentrated alcoholic solution was eluted on a
glass filter through alumina pad (neutral aluminum oxide, Brockmann activity I1).
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The alumina pad was additionally washed with n-butanol and the additionally
obtained filtrate was combined with the main butanol solution passed through the
adsorbent. Additional washing of the alumina pad with additional n-butanol is
required to completely remove extracted compounds from the adsorbent layer.
Note that the alumina pad efficiently adsorbs components of flavonoid nature and
the adsorbent layer after elution of the alcoholic solution of extracted plant
components became colored in brilliant yellow. The above-described procedure of
purification from flavonoids (elution of the alcoholic solution of extracted plant
components through alumina pad) was repeated several times until a fresh portion
of the adsorbent was not colored. The butanol solutions obtained after elution
through the adsorbent layer were combined and evaporated to dryness under
reduced pressure at 50 °C. The residue was washed on a glass fi Iter with a small
amount of chloroform-methanol (9 : 1) and dried under reduced pressure at 20 °C
to afford a dry residue of purified substance (125 mg, 16.7% based on the weight
of starting dry plant material) containing iridoids 4, 5, 7 as the main components.
The resulting set of iridoids was divided into individual iridoids via HPLC or
HPTLC. As a result of the research, a cost-effective method of separating iridoids
from the surface of the Phlomis ostrowskiana plant was developed.

Methanol and chloroform extracts obtained from the surface of the plant
Phlomis linearifolia were examined. As a result, for the first time, a total of 4
iridoids and 15 fatty acids were isolated from this plant and their chemical
structures were determined by ES-MS, 1D and 2D NMR and GS-LC methods
(table 3-4).

Table 3
Chemical and physical characteristics iridoids from Phlomis ostrowskiana
Ne Name of the Formula M.elt"lg Yeild, %
compounds point, °C
3 | Pulchelloside C17H25012 124.6 0.057
4 | Shanshiside methyl C17H26011 94.8 0.083
ester
7 | Barlerin C19H28012 74.6 0.024
8 | Sesamoside C17H24011 66.0 0.017

The structures of resulting iridoids 3,4,7 and 8 are shown in picture 5.

The structures of iridoid glycosides 3, 4, 7 and 8 were confirmed by
electrospray ionization high-resolution mass spectrometry and NMR spectroscopy.
In the mass spectrum of compound 3, the most intense peaks appear at m/z
445.1316 corresponding to the Ci17H26012Na molecular formula and [M + Na]* ion
(m/z 445.1316), at m/z 440.1763 corresponding to [M + NH4]* ion (m/z
440.1763), and at m/z 461.1056 corresponding to [M + K]* ion (m/z 461.1056).
The 3C NMR spectrum of compound 3, 4, 7 and 8 were identified by spectral data
and direct comparison on TLC with a true sample.
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O-p-Glc O-p-Glc
7 8
Picture-5. Structure of compounds 3, 4, 7 and 8 from Phlomis linearifolia

Herein we present for the first time results for the compositions of lipids and
lipophilic substances in the aerial part of Ph. lenearifolia.

Table 4
The fatty acids of lipids of the aerial part of Phlomis linearifolia
: Yeild
Ne Fatty acid NL GL PL
9 10:0, capric 0,26 - -
10 | 12:0, lauric 1,09 0,37 0,79
11 | 14:0, myristic 3,79 2,11 6,20
12 | 15:0, pentadecanoic 0,68 - -
13 | 16:0, palmitic 52,46 65,23 56,41
14 | 16:1, palmitoleic 0,37 4,73 2,21
15 | 17:0, margarine 1,69 1,67 1,40
16 | 18:0, stearic 13,16 13,82 13,85
17,18 | 18:1+18:3, oleic + linolenic 16,32 7,84 3,24
19 | ®-618:2, linoleic 0,91 0,66 10,37
20 | 20:0, peanutbutter 3,77 1,24 2,32
21 | 20:1, eicosene - 0,62 -
22 | 22:0, begenova 3,13 0,89 1,97
23 | 24:0, lignocaine 2,37 0,82 1,24
ZsaturatedFA 82,4 86,15 84,18
ZunsaturatedFA 17,6 13,85 15,82
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The study showed that chloroform extract of Ph. linearifolia consist of
neutral lipids (NL) containing 14 fatty acids, glycolipids (GL) — of 13 fatty acids
and phospholipids (PL) - of 12 fatty acids. Fatty acids 16:0 (52.46%) and the sum
of 18:1+18:3 (16,32%) are dominated in NL fraction. Fatty acids GL and PL
fractions are enriched with acids 16:0 (65,23 and 56,41%, respectively) and 18:0
(13,82 and 13,85%). The content of ®-6 linoleic acid is very low and form less
than 1% in NL and GL fractions, in PL - 10,37%. The total unsaturation of the sun
of fatty acids in NL, GL and PL is approximately similarly (13,85-17,6%).

In the chapter three of the dissertation, entitled “Structure-
hepatoprotective activity relationship study of iridoids: a QSAR analysis”, a
model for predicting the biological activity of iridoids to improve liver function
was developed using the QSAR method, and model was created together with
professor of North Dakota State University, USA.

18 iridoids (table 5) were taken as the basis for creating the QSAR model.

Table 5
List of investigated compounds, experimental 1Cso values of hepatoprotective
activity, experimental and predicted values of 1/Log[1Cso]

EXp. Calc.
1Cso, Exp. 1/Log[1Cs0] .
Ne Compound mg/kg | 1/Log[ICso] | for 3-desc. Residual
model
1 | Lamiide 25 0.2365 0.2416 0.0051
2 | Piscrocin D 64 0.2857 0.3039 0.0182
3 | Piscrocin E 29 0.2564 0.3529 0.0965
4* | Rehmaglutin A 475 0.3846 0.3106 -0.0740
5 | Rehmaglutin D 2000 0.5000 0.4974 -0.0026
6 | 3'-methaxyspecinonin 8400 0.5882 0.5659 -0.0223
7 | Piscrocin F 1350 0.4000 0.3968 -0.0032
8 | Piscrocin G 1050 0.3846 0.3955 0.0109
9 | Piscroside B 0.025 0.1370 0.1548 0.0179
10 | Piscroside Il 10 0.2128 0.2741 0.0614
11 | Piscroside | 0.0025 0.1205 0.1071 -0.0134
12* | Piscroside 11 0.75 0.1695 0.1636 -0.0059
13 | Amarogentin 100 0.2654 0.2704 0.0051
14 | Swertiamarin 100 0.2799 0.2850 0.0051
15 | Gentiopicroside 130 0.2909 0.2718 -0.0191
16* | Geniposide 400 0.3348 0.2761 -0.0586
17 | Plumieride 20 0.2288 0.2744 0.0457
18 | Catalpol 40 0.2527 0.1890 -0.0637

*Test set of iridoids

The iridoids obtained for the experiment were drawn using Hyperchem 8.0
software and the spatial structure was optimized. The descriptors of the compounds
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were calculated in DRAGON 4.0. QSAR models were created using QSARIN 2.0
software. GA-MLRA technique has identified top three models and one model for
the training set as a best one predicting 1Cso of the iridoids. Statistical
characteristics with one-, two-, and three- descriptors variables models are shown
in table 6.

Table 6
Statistical characteristics of the one-, two-, and three-variable models
Model, no. of Training set, n=15 Test set, n=3
descriptors r2 S F q? r2 S
1 0.639 | 0.080 | 23.065 | 0.519 | 0.865 | 0.100
2 0.812 | 0.060 | 25.966 | 0.721 | 0.993 | 0.050
3 0.904 | 0.045 | 34.651 | 0.846 | 0.941 | 0.051

The following equation represents the developedbest three-variable model:

1/Log[ICso] = -1.028(+0.369) GATS2p - 0.015 (+0.005) RDFO60m +
1.14(20.647) H8v +1.562(+0.427) (1)

n=15; r>=0.904; RMSEtr= 0.412 (training set);
N=3; r?ex=0.941 (test set)
Q?L00=0.8458; Q% m0=0.8258

The following descriptors constitute the best 1- to 3-variable models:
GATS2p (Geary autocorrelationlag2/weighted by polarizabilities), RDF060m
(Radial Distribution Function - 060 / weighted by mass), H8v (H autocorrelation of
lag 8/weighted by atomic van der Waals volumes). Model 3 provides the best
performance with three variables. All models 1-3 show a good correlation
coefficient for the training set, while the best r? value for the test set is shown by
the model 3 (picture 6).

All three descriptors that were selected by GA algorithm are structure-based
descriptors.

The first descriptor is GATS2p (Geary autocorrelationlag2/weighted by
polarizabilities) is an autocorrelation descriptor Autocorrelation descriptors of
chemical compounds can be represented at the atomic level or molecular surface
level or else, which reflect molecular topology structural features and atomic
properties (i.e., van der Waals volume, carbon-scaled atomic polarizability and
intrinsic state). The negative sign of GATS2p indicated that an increase in this
descriptor causes decrease in 1/Log(ICso) value, which is in consonance with the
positive sign of 1Cs.

RDF060m is a Radial Distribution Function-6.0/weighted by atomic mass.
Radial distribution function (RDF) of DRAGON (Todeschini et al.,2004) encodes
geometrical and atomic features of chemical structures in 3D space according to
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atomic pair properties A; and A;, which in this work corresponds to the atomic
mass.

0.688 3.000
0.605 2.250
0.438 / 0.750

Calc. Log[1/1C50]

Std. Residuals

T T T T T T 1 -
0.020 0.104 0.187 0.271 0.354 0.438 0.521 0.605 0.688 0.077 0.193 0.308 0.423 0.539 0.654 0.769 0.885 1,000
Exp. Log[1/1C50] HAT h (h*=0.800)

Picture 6. A graphical representation of statistical performance of the best model:
(a) Observed vs Predicted correlation plot; (b) Williams plot, shows all
compounds’ values are within the applicability domain. Yellow dots — training set,
blue dots — test set.

Equation 2 uses a QSARIN term as distance function

N-1 N
RDF(r) = fz Z AgAe~BOTy)’
i=1 j=i-1

where f is a scaling factor, N the number of atoms i and j and r; the
interatomic distances.

According to the developed model (1), the RDF060m descriptor has a
negative effect on 1Cs, i.e. with increasing the value of this descriptor, the 1Cs
value of hepatoprotective activity decreases.

H8v —a GETAWAY one, is related to the atomic van der Waals volume, the
size, and the location of the atom in the molecule. The greater the atomic van der
Waals volume, the atom size, and the distance between the atom and the center of
the molecule, the greater the descriptor value. This descriptor has a positive
influence on the 1C50 values.

Thus, statistically the model 3 showed a very good performance, having r?
for the training set equal to 0.904, as well as a high cross-validation coefficient -
%=0.846. In addition, the predictive performance was confirmed by high value of
the external rZe. = 0.941.

In the fourth chapter of the dissertation, entitled "Experimental section”,
methods for the separation of biologically active compounds from plant objects;
Separation of individual substances from mixtures using CC, HPLC, HPTLC;
conditions of biological experiments; Information on the conditions in the process
of creating a QSAR model is provided.
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In Chapter five of the dissertation, entitled “Biological Activeness of the
Phlomis Speceis”, Phlomis severtzovii, Ph. ostrowskiana and Ph. lenearifolia,
belonging to the genus Phlomis, the results of biological activity of secondary
metabolites isolated from plants are discussed. Experiments were carried together
with the Department of Pharmacology and Toxicology of the Institute of the
Chemistry of Plant Substances.

Iridoids isolated from the plant Phlomis severtzovii were collected and the
biological activity of individual compound against severe alcohol intoxication was
studied.

Preliminary application of the SI and 6B-hydroxypolamide at doses of 10-
25-50 mg/kg shortened the state of the lateral position of the experimental mice by
22.8%-43%-42% and 34.2% -51%-45%, respectively, compared to with a control
group of animals.

The nootropic biological activity of 7,8-di-O-acetylcaryoptoside iridoid was
investigated. Experiments have shown that 7,8-di-O-acetylcaryoptoside iridoid is
more active than piracetam. According to the results of experiments on target mice
in the open field, the activity of 7,8-di-O-acetylcaryoptoside iridoid 5 mg / kg
against piracetam was determined.

The results showed that 6 3 - hydroxypolamide iridoid reduced the effects of
ethanol poisoning by 51% at 25 mg/kg and sum of iridoids by 25 mg/kg by 43 %.

The sum of iridoids isolated from the Phlomis ostowskiana plant was also
studied for its anti-amnestic activeness caused by scopolamine. As a result, a
collection of iridoids was found to have noontropic activeness (table 7).

Table 7
Effect sum of iridoids on scopolamine amnesia in the test “recognition of a
new object”

Ne Preparation Dose Introduction Discrimination coeff.
mg/kg way

1 Control 0,88

2 Scopolamine 0,2 Subcutaneously 0,09
Sum of iridoid 5,0 Subcutaneously

3 . 0,85
+ Scopolamine 0,2 peros
Sum of iridoid 10,0 Subcutaneously

4 . 0,91
+ Scopolamine 0,2 peros
Sum of iridoid 25,0 Subcutaneously

5 . 0,89
+ Scopolamine 0,2 peros

The results showed that iridoid set had a high activeness of 10 mg/kg.

Based on the results, normative and technical documents standard
organization (Ts 03535440-036:2020, 01.06.2020) and technological instruction
(T 03535440-037:2020, 10.09.2020) for biologically active supplements
"Sevenur" and "Ostropin" with strong anti-alcohol and nootropic activity have
been developed and approved by Uzstandard Agency.
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The sum of iridoids isolated from the plant Phlomis linearifolia was studied
for their anti-hepatitis activity caused by CCl,. As a result, it was found that the
sum of iridoids was more active than that of Carsil (table 8).

Table 8
The effect of the SI from the plant Phlomis linearifolia and Carsil on some
biochemical parameters of blood serum of rats with hepatitis caused by
CCly(Mtm, n=6-8)

Experimental conditions ALT AST. Proteln_, %

pumol/liter pmol/liter pmol/liter
NormalControl 0,96+0,06 1,48+0,12 7,2+0,12
ModelControl 3,84+0,18 2,62+0,18 5,4+0,06
CCl, +Sl, 3rd day 2,32+0,16 1,82+0,09 6,8+0,10
CCl+Carsil, 3rd day 2,92+0,22 2,20+0,10 6,2+0,08
ModelControl 3,10+0,17 2,20+0,18 5,8+0,07
CCly+ SI, 7th day 1,48+0,14 1,52+0,12 7,0+0,14
CCly+ Carsil, 7th day 2,20+0,26 1,80+0,08 6,6+0,08
ModelControl 1,80+0,24 1,74+0,06 6,4+0,18
CCl,+ Sl, 14th day 0,93+0,05 1,46%0,10 7,310,14
CCly+ Carsil, 14th day 1,20+0,08 1,58+0,07 6,9+0,09

Note: Data were presented as the mean * standard deviation, P<0.05

As a result experiments, normative and technical documents standard
organization (Ts03535440-035:2019, 24.12.2019) and technological instruction
(TH 03535440-035:2019, 01.06.2020) for biologically active supplement “Leanir”
with liver-improving activity have been developed and approved by the
Uzstandard Agency.

Conclusions

1. For the first time, from 3 plants of Phlomis species Lamiaceae
familiy, 23 metabolites have been islolated using modern methods (HPLC, CC,
GC, HPTLC). The chemical structures of the compounds were determined by
analytical methods (HPLC-MS, ESI-MS, 1D and 2D NMR) and they identified as
8 iridoids and 15 lipids.

2. New iridoid - 7,8-di-O-acetylcaryoptoside was isolated from Phlomis
severtzovii, the structure was proven and this plant was recommended as rich
source of iridoids.

3. For the first time, a new method of producing iridoids was developed
from plant material and by filtering alumina treating it with acetone, and
recommended as a cost-effective method for isolation of iridoids.

4, For the first time, QSAR model was created, based on the
hepatoprotective activity of iridoids for the prediction to the hepatoprotective
activity of iridoids, and model was recommended for the modification of iridoids.
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5. The sum of iridoids isolated from the plants Phlomis severtzovii and
Phlomis ostrovskiana have been shown to exhibit strong anti-alcoholic and
nootropic activities. The sum of iridoids from the plant Phlomis linearifolia was
found as hepatoprotective activity, and standard organizations and technological
instructions for BAAs Sevenur, Ostropin and Leanir were developed and approved
by the UzStandard Agency.

38



HAYHBIN COBET DSc.02/30.01.2020.K/T.104.01 IO

MPUCYXKJIEHUIO YYEHBIA CTENEHEW IIPU UHCTUTYTE XUMUU
PACTUTEJIBHBIX BEIHIIECTB

NHCTUTYT XUMHNHU PACTUTEJIBHBIX BEHIECTB

YCMAHOB AYPBEK ABIUXOIIINMOBHNY

XUMUWYECKOE UCCJEJOBAHUE PACTEHUI POJA PHLOMIS M UX
BUOJIOI'HYECKASA AKTUBHOCTD

02.00.10 — Buoopranuyeckast XumMus

ABTOPE®EPAT JUCCEPTALIUU JOKTOPA ®UJTOCOPUHU (PhD)
IO XUMMNYECKHUM HAYKAM

Tamkenr-2021



Tema auccepranum gokropa ¢uiaocopun (PhD) 3apermcrtpupoBan B Bbiciueii
arrectannoHHoil komuccun npu Kadunere MunuctpoB PecnyOinuku Y30eKHCTaH 32 HOMepPOM
B2021.1.PhD/K211.

Huccepranus BeIoaHeHa B THCTUTYTE XMMUW PACTUTEIBHBIX BEIIESCTB.

ABtopedepar muccepranuu Ha TpeX s3bIKax (y30€KCKOM, aHTIIMCKOM, PYCCKOM (pe3tome))
pa3merieH Ha BeO-ctpanmile Hayunoro cosera (Uzicps.uz) m Ha HH(pOpMannoHHO-00pa30BaTeIbHOM
mopTaie «ZiyoNet» (Www.ziyonet.uz).

Hayunblii pykoBoauTe/ib: Pamazonos Hypmypon llepanneBuq
JOKTOp XMMHYECKHX HAyK, Ipodeccop

OdunuanbHbie ONMOHEHTHI Tamxoa:kaeB baxogup
JIOKTOP XUMHUYECKUX HayK, mpodeccop

Mupsaaxmenos llapaguraun AmmHoBny
KaHIUJaT XUMHUECKUX HayK

Benymas opranmsanmus: Tamkenrckuit @apmanesrudecknii UHcTHTYT

3amuTa AUCCEPTAMUA COCTOUTCS «___ » 2021 r. B ___ 4acoB Ha 3acelaHuu
Hayunoro cosera DSc.02/30.01.2020.K/T.104.01 mpu WMHCTUTYTE XHMMHUHM pPACTHTEIBHBIX BEIIECTB
VY36ekucrana (Appec: 100170, r. Tamkent, yn. Mupso Yayroeka, 77. Temn.: (+99871) 262-59-13, daxc:
(+99871) 262-73-48).

C namccepranyeil MOKHO O3HAaKOMHTHCS B HMHQopManuoHHO-pecypcHOM mneHTpe MHcTuTyTa
XIUMHH PacTHTENBHBIX BemlecTB (peructparuoHHsid Homep Ne ). (Aapec: 100170, r. Tamkent, yi.
Mup3zo Vayrbeka, 77. Tem.: (+99871) 262-59-13, dakc: (+99871) 262-73-48, e-mail: plant-
inst@icps.org.uz).

ABTopedepar auccepTanuy pa3ociaH «___ » 2021 ropna.
(peecTp mMpOTOKOJIA PACCBUIKA ____ OT 2021 rona).

HIII. Carayanaes
[Ipencenarens Haydnoro coBeTa 1mo nmpucCyxaeHUIO
YYEHBIX CTETeHEeH, M.T.H., mpodeccop

H.K. Xuaupona
YuenHsbli cekperaps HayuHoro cosera 1o nNpuCyXJI€HUIO
YYEHBIX CTETIEHEH, K.X.H.

C.®. Apunosa

[Ipencenarens Hayunoro cemunapa npu Hayunom coBera
10 IPUCYXICHHUIO YUCHBIX CTeNeHeH, K.].1.,

podeccop



BBEJAEHMUE (AnHoTauus quccepramun 1okropa ¢punocodpuu (PhD))

Heabio uccjieq0BaHus SIBISICTCS BBIJCICHUE METa0OIUTOB M3 PACTCHUMA
Phlomis ostrowskiana, Phlomis linearifolia u Phlomis severtzovii, onpenenenne ux
XUMHYECKON CTPYKTYPHI U BBISIBJICHUE OMOIOTHYECKOH aKTUBHOCTH.

O0beKkTaMH  HMCCJIeI0BaHUsI  SBIAIOTCS  pacTenus poxa  Phlomis
ostrowskiana, Phlomis linearifolia u Phlomis severtzovii, mpouspacraromiyie B
VY30ekucrane.

HayuyHasi HOBU3HA UCCJIEIOBAHMS 3aKTIOYACTCS B CIICIYIONIEM:

BIICPBBIC BBIJICJICHBI S5 UPHIOUAOB W HOBBIK wmpugounn /,8-mu-O-
arieTuikapuonto3un u3 pacreaust Phlomis severtzovii u joxazaner ux CTpyKTYpHI;

BIIEPBBIC BBIJCIICHBI 3 mpumonna m3 pacrenust Phlomis ostrowskiana u 4
upugouna u3 pactenus Phlomis linearifolia u ycranoBmeno, dro pacreHwus
Phlomis ostrowskiana (6onee 8%) u Phlomis linearifolia (6onee 4%) sBisroTcs
O6oraThIMM UCTOYHUKAMH UPUIOUJIOB;

pa3zpabotan 3pPeKTUBHBIA METO/ BBIJICICHUS UPUIOUIOB U3 PACTUTEILHOTO
CBIPbsI, TyTeM (PHIBTPAIIUK OyTaHOJHOIO 3KCTpakTa uepes cioi Al,Og;

JI0OKa3aHO, 4YTO HOBBIK upuponsa /7,8-mu-O-areTuikapuonTo3u ooaamaet
BBICOKOM HOOTPOMHOW AaKTUBHOCTbIO M TPEBOCXOJMUT U3BECTHBIM TIIpermapar
nuparetam (Hootpomun);

BBISIBJICHO, UYTO cymMma upuaonaoB pactenuss Phlomis linearifolia o6manaer
reraTONMPOTEKTOPHONH AaKTUBHOCTBIO M MOXET KOHKYPHPOBAaTH C HW3BECTHBIM
npenaparoM Kapewi;

ucrionb3zoBaHueM  metoga  QSAR  pazpaborana  momens  Is
MIPOTHO3WPOBAHUS TEIMATONPOTEKTOPHON aKTUBHOCTH UPHIOUIOB.

BHenapenne pe3yiabTaTtoB HcciaeaoBanus. Ha ocHoBaHMM Hay4HO-
MPAKTUYECKUX PE3YJIbTATOB, IMOJTYYCHHBIX MPH XHUMHYECKOM M OHMOJIOTHYECKOM
u3yueHun pactenuit Phlomis ostrowskiana, Phlomis linearifolia u Phlomis
severtzovii, pa3paboTaHsbl:

HOPMATUBHO-TEXHUYECKHUE JIOKYMEHThI - craHgapT opranuzamuu (Ts
03535440-035:2019) u texnosnoruueckas uHcTpykius (THU 03535440-035:2019)
JUIi  OMOJOTMYECKH aKTUBHOM jJ00aBku «JleaHwp» ¢ TemaTompoOTeKTOPHOU
AKTUBHOCTBIO YTBEpXICHbI B areHTCTBE «Y3CTaHmapT», B pe3yjibTaTe 3TO
MO3BOJIMJIO TIOJIYYHTh KaICyJlbHYIO (OpMY OHOJIOTHYECKH AKTUBHOM J100aBKH
«Jleanupy, obaaronielt renaTonpoTEeKTOPHON aKTUBHOCTHIO;

HOPMATHBHO-TEXHUYECKHUE JIOKYMEHTHI - cTaHgapT opranuzamuu (Ts
03535440-036:2020) u texHonoruueckas uHcTpykius (THU 03535440-037:2020)
Uit OMOJIOTMYECKU aKTUBHBIX J00aBok «CeBeHyp» U «OCTpomuH» ¢
IIPOTHUBOATKOTOJLHOM M HOOTPOITHOW AaKTUBHOCTHIO YTBEP)KICHBI arcHTCTBOM
«¥Y3Cranmapt». B pesynpTare 3TO TO3BOJIWIO TOIYYUTH KarCyibHYIO (opmy
Owonornyeckn  akTUBHBIX  1Mo00aBok  «CeBenyp» u  «OcTpomuH»  C
MPOTHUBOATKOTOJIbHOM ¥ HOOTPOITHOW AKTUBHOCTHIO.

CTpykrypa u 00béM auccepranmnu. Jluccepramusi COCTOUT U3 BBEICHUS,
MIATU TJIaB, BBIBOJIOB, CIHMCKA JUTEPATYphl U mpmiioxeHus. O0bEM auccepranuu
cocraBisiet 112 cTpanwmil.
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