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KHUPUI (pan noxTopu (DSC) nuccepranmusicn aHHOTAI[HSICH)

Juccepranmss MaB3yCHHUHI [0J13ap0Juru Ba 3apypaTtu. byryHru kyHna
nyHE MUKECHIA YCUMITMK XOM aliéliapy/iaH OJIMHAJWTaH JOPU BOCHUTallapura OyiraH
KH3UKuI  optu6d Oopmokma. Illy MyHocabar Owman xank TaboOaTuga KEHT
KYJUITaHUJIAQJUTaH JOPUBOP YCUMIIMKIAPHUHT KUMEBUM TapKUOWHU Ba OMOJIOTHK
(daoNIMKIIapUHU  aHUKJAII, yiapJaH WHAUBUIAyal Xojaa Ouosoruk aon
MOJMAJIapHU aXpaTuO onum, Oy MOAJalapHUHT cudaT Ba MUKIOPUN TaXJIHI
YCYJUIApWHH WIUIA0 YUKW OMOOPTaHWK KUME COXACHHHHI MYyXuUM Basudanapmad
Oupu xucoOIaHaIH.

Xo3upru KyHJa jkaxoH THOOMET amanmérmma Lamiaceae owmacura MaHCyO
Leonurus, Thymus, Phlomis, Nepeta, Salvia, Scutellaria Ba Ajuga Typxym
VCUMIIUKIapUIaH OJIMHTaH JIOPUBOP BOCUTalapu KEHI KYJUIaHWIMOKAa. by
YCcuMIIMKIIapJaH axpatuOd ojuHraH 3Qup Moinapu ¢dapMmaleBTUK Ba KOCMETHKA
caHoaTliapuJa apoMaTHUK, aHTHUCENTUK, 3aMOypyFiapra Kapiid KapIid BOCHUTAaJap
cudarua, spajapHy JaBoJianiga Oanx3amiapra Kymwiaad. Salvia HuHr Oup KaTop
OupuKManapu, MacajliaH TaHIIMHOHJIAP, MUITHPOHJIAP, CAIbBUAHON A Ba pO3MapuH
KHCIIOTaJIapi pak (capaToH) KacayUIMKJIApWHU JlaBojallljla  caMapagopiuru
aHukjanrad. Oxuprd Wwmapaard KIMHUK —TaJKUKOT/IapJa capaToHra KapIliu
tabcupHu Scutellaria Tapxkubumaru ¢aBoHOUIAp KAaTOpUTa KUPYBYM OaifkayuvH,
OalikaJieiH, BOTOHUH Ba Oollka ¢aon OupukManap HaMOEH ATUIIM HUCOOTJIAHTaH.
[lynunr yuyn Lamiaceae owmacu YCUMIMKIApUAaH TaOMHKA XOJiAa OMpPUKMaapHU
QXpaTUll; yJIapHUHT cudar Ba MUKIOPUHU SHTH yciayOnap €paamuaa Oaxosiall,
axpaTud OJMHTaH MOJJalapHU  SUUIMFJIAHMINTA, CcapaToHra, MHUKpoO Ba
3aMOypyfiapra Kapiid (aoyUIMKIApUHUA TEKIIUPUII; TaHJIa0 OJUHraH Ouodaoi
MoOJjajap acocujia SIHTM JOPHM BOCUTAJIAPMHU MIILIA0 YUKHII Xap TOMOHJama
MaKcajara MyBOGOUKIUD.

MamnakatumMusaa axoJMHM Maxauidid ¢apMaieBTUKa MaxcyJoTiaapu OwWiaH
TabMUHJIAII MaKCauaa KeHI KAMPOBIIA Y0pa-Taa0oupiap amaira OmupuiIno, MyaisH
HATIKAJTApra SPUIIMIJIM, KyMIagaH YCHMIMK MOIJAIapd KHMECH HHCTHTYTH
OIMMIApU TOMOHHAAH Y30eKHCTOH XyIdylH#a YCYBUYH VCHMIMKIAD acoCHIa
«Qxaucten», «Tepactpom», «OmurBony, «JIukopun», «utuszuny, «I amaHramMun,
«Karamue» KkabM JOpHM BOCHTANapH SPATHITaH. Y30eKHCTOH PecryGnuKacHHH
pUBOXIIAHTHpUII ~ Oyiinya  Xapakariap  CTpaTeruwsiCHHUHT 4  HyHanuIuja
(apMalleBTUKa CaHOATHMHM SHAJa PHUBOXKJIAHTUPHIL, TUOOMET Myaccacaliapu Ba
axOJUMHU ap30H, cudativ [0pu BOcUTalapu Ba THOOMET Oyromiapu OwilaH
TabMHHIAHAIIMHYA SXIIATAN [03aCHAAH MyXHM Basubamap Oenrmmab Gepriran’.
Yoy Bazudanapnan kenubd yukuod, Pecnybnukamusaa ycyBun Lamiaceae ousacura
KUPYBUM YCUMJIUKIIAPHUHT METAOOJIUTIAPUHU aXpaTHO OJIUII Ba TY3WIHIUIAPUHU
ucOoTnami, aXparud OJIMHTaH MOJJAANap OpacuIaH y3ura XOC TabCUp KypcaTyBud
(hapMaKkoJOTUK XYCyCHSTIapra SrajapuHH aHWKJa0 OJHUII Ba yJjap acocuaa JIOpH
BOCUTAJIAPUHHU SIPATUII MYXUM aXaMHsT KacO 3TaIu.

! Vsbexncron PecryGmukacu Ilpesumentnamar 2017  jimmmunr 7 ¢espamunarn  110-4947-con  «Y36exucton

Pecnybnikacnnu siHa1a pUBOSKIIAHTHPHILI OYiinya Xapakatiiap crparerusicu Tyrprcuia» dapMoHu



V36exucron Pecniy6mukacu Hpesunentunnsr 2017 i 7 despanaru T1D-4947-
COH «Y30eKHCTOH PecnyOnuKacHHM sHAMA PHBOMUIAHTHPHII Oyiiua Xapakariap
ctparerusicu Tyrpucuna» Ba 2017 #un 7 HosOpmaru [1dD-5229-con «DapmaiieBTHKA
TApMOFUHU OOMIKApUII THU3UMUHU TyOJaH TaKOMWUIAIITUPHIL YOpa-TaaOupiapu
Tyrpucuay PapMoHiIapu Xamja MasKyp (aonusTra TErMnuid OOIIKa MEbEPUIi-
XYKyKul  Xyxokariapjaa Oenrwianrad  BasudanmapHu aMaira OlMpuiira yuoy
JccepTalus TAIKUKOTH MYyaiisiH Japakaja Xu3MaT KU Iu.

TaaKUKOTHHHT Vib6exkucron PecnyOsimkacu ¢aH Ba TeXHOJOTMSJIAPH
PUBOXJIAHMIIMHUHT YCTYBOP HYHAMMILJIApUra MOCJIUIH. Ma3Kyp TaJIKuKOT
PecniyOnuka ¢an Ba TexHonorusiapu puBoXIaHUMUHUHT VI  «TubOuér Ba
dbapmakonorus» yCTYBOp WyHANIUIIUTa MyBOPHK OaXkKapHUIITaH.

JMuccepranms MaB3ycH Oyiin4a XOPM:KHH WIMHH TaAKMKOTJIap mapxnz.
Lamiaceae ownacu YCUMIMKIAPUHU TAJKWUK KHJIWIITa WYHANTUPUITaH WIMHAN
U3JIAHUIUIAD SKaXOHHUHT €TaKYd WIMUN Mapkasjlapy Ba YHUBEpPCUTETJIapH,
xymnanan, Heidelberg University (I'epmanusi), Vienna University (ABcTpus),
Liverpool John Moores University (Aurmus), University of Szeged (Benrpus),
Tokushima University (Anonus), Leibniz Institute of Plant Biochemistry
(I'epmanus), Leipzig University (I'epmanusi), Camerino University (Mranus), Novi
Sad University (Cep6usi), Muenster University (I'epmanus), National Center for
Natural Products Research (AKII), Ycumiank Mommamapu KAMECH HHCTHTYTH
(V36ekncToH) Ba 6. 1apaa o6 GOPHIMOK/IA.

Lamiaceae ounacu YCUMIUKIAPUHU TAJKUK KWJIMINTA OWJ KaxOHAa OJIHO
OOopwmiITraH W3TaHUILIAP HATKACHIa KaTop, )KyMJIaJIaH, KyHuaard WiMAid HaTwKajap
onvHrad: Lamiaceae owyiacura MaHcy0 YCUMIIMKIApAAH SKIUCTEPOU, WUPHUIOU],
(dbnaBoHou 1, heHON OMpUKMATIapy Ba YJIAPHUHT TIIUKO3UJIApU aXXPaTUO OJIMHTaH Ba
kuméBnil Ty3uwnunuiapu ucoOotrianran (Heidelberg University, ['epmanusi; Vienna
University, Asctpus; Liverpool John Moores University, Aurmus; University of
Szeged, Benrpus; Tokushima University, Snonns; Camerino University, Mramms);
Scutellaria, Thymus, Nepeta, Leonurus, Ajuga, Phlomis, Salvia Ttypkym
Yeummmkiaapuaan 3up Moitsiapu Ba 00IIKa KaTop MeTaboauTIIap aXpaTtud OJMHTaH
(Novi Sad University, Cepbusi; Camerino University, Mramus; National Center for
Natural Products Research, AKII; University of Vienna, Asctpus, Leipzig
University, ['epmanus); axpaTu® OJWHTaH KOMITIOHEHTJIADHUHT AHTUOKCHUJAHT,
IIUTOTOKCUK, TPUITAHOCOMAJI, MHUKpOO Ba 3aMOypyfiapra Kapuiu ¢aosuiuKiIapu
anukynanrad (Heidelberg University, I'epmanus; Camerino University, Wrtamus);
VCUMJIUK MOJIIajlapy acocujia camapajiu JOpU BOCHTaJIapyu MINUIA0 YMKWITAH Ba
yi0y VCUMIUKIAp TapKuOuaaru Mapkep OUpHKMaJapHUHT MUKIOPHM TaxXJIni
ki ycysiapu sipatwirad (Leibniz Institute of Plant Biochemistry, I'epmanus;
Muenster University, TI'epmanus; YCHMINK MOIaNapd KHMECH MHCTHTYTH,
V36exucTon).

HNynéna Lamiaceae ownacu YCUMIUKIApUAAH METAOOIMTIIAPHU AXKPATHII Ba
YJIIApPHUHT OMOJIOTHK (DAOJUTHKIApUHMA aHUKJIAIT OYiUYa KaTop, KyMilaaaH, KyWuaard

2 JluccepTalMsHUHT MaB3yCH GYifiua XOPIHKHIl HIMEI TaJKUKOT/Iap mapxu WWW.elsever.com, www.springerlink.com,
www.sciencedirect.com, www.nchi.nlm.nih.gov Ba 6. Mman6aanap acocuzaa UIUIAHTaH
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YCTYBOp MYHamumuiapja TaaKUKOTIAp OJau0 OOpUIMOKIA: TYpPJIH JOPUBOP
YcuMIIMKIIapaaH TaOuHil XoJija MOJJATapHU aXpaTuO OJMII; aXXpaTuO OJMHTaH
MOJJIaJJTApHUHT  cudaT Ba MUKIOPUHM SHTH yciyonap &Epaamuaa Oaxosnall;
KOMIIBIOTEp  JacTypilapu EpAamMujia aXpaTWiraH MOJJATapHUHT  OMOJIOTHK
(GaoUIMKIIapUHU  OJIIMHJAH  aHUKJAII;, JOPUBOP  YCUMIMKIApAard MapKep
OupukManap acocuaa «0apMoOK H3JIapu» NPOPUIIAPUHU SIPATUIL Ba YCUMIMKIAp
acocH/ia SIHTY JIOPU BOCUTAJIAPUHU UIILIIA0 YUKHUIII.

MyaMMOHMHI YPraHWJITaHJIMK Japaskacd. XOPWXKHUHI €TaKkud WIMHN
Mapkasznapuga Lamiaceae ownacu YCUMIIMKIAPUHHUHT SKIUCTEpou, (hraBoHOUT,
upuaoua, (peHon Oupukmanapu, dpup MOWIAPUHUHT KUMEBUN TY3WIHINLIAPU Ba
OMONOTHK (PAOTMKIAPUHYA AaHUKJIAII, IIyHUHTAEK YJlIap acocuaa sHTU JOpU
BoCUTaNapuHu sipatuin Oyinda erakun onumiap [. Khan, G. Dean, N. Arnold, S.
Sarker, M. Wink, A. Tiezzi, K.H.C. Baser, J. Novak, Y. Kashiwada, T. Rosenau, M.
Li, W.N. Setzer, A. Rustaiyan, R. Lafont, L. Dinan, H.W. Reuwald, M. Bathori, B.B.
Bononusx Ba 0. TJapHUHT WIMHIA MakTaOJIapu HIyFyJUTAHUIITaH.

Lamiaceae owgacura KupyBUM Y30EKMCTOHZA YCyBUM 16 XM YCHMIMK
TypiapuHu, *)ymiaagan Ajuga turkestanica, Leonurus panzerioides, L.turkestanicus,
Nepeta alatavica, N. cataria, N. nuda, N. olgae, Phlomis bucharica, P. regelii, P.
salicifolia, P. sewertzowii, P. thapsoides, Salvia officinalis, Scutellaria immaculata,
S. ramosissima, Thymus seravschanicus a¢up MoOHTapUHUHT KMMEBHH TapKUOH
OW3HUHT TaJAKUKOTIApUMH3radya aHWKJIaHMarad. BU3HMHT TOMOHMMW3IaH OWMPHHYN
6ym6 Y36exucron ¢uopacuna kenr Tapkairan L. panzerioides, N. alatavica, N.
olgae, P. bucharica, P. regelii, P. salicifolia, P. sewertzowii, T. seravschanicus
VCUMJIMKJIAPUHUHT  SKAUCTEepouanapy, QuaBoHouuiapu, ¢GeHon OupuKMaiapi,
upuaouiapu, TeprneHowmamapu aHukmaHau.  Scutellaria  immaculata Ba  S.
ramosissima TypmapuHuHr Oab3u ¢uaBonowmaapu npod. M.IL. HOmpames, 3.X.
borupos, B.M. ManukoB Ba 0. map ToMoHuAaH axparwirad. Jlekun Oy
Yeumukiaapau  (praBoHOMNIapra Kyjna OOWIMTHMHM XucoOra oJiraH xoJjja, Ou3
YCUMJIMKIIAPHA TEKIIMPUIITHKA JaBOM STTUpAUK. Ajuga turkestanica HuHr Oup Heua
skauctepouapu npod. H.K. AbybGakupos, 3. CaaroB, b. YcmanoB Ba 6. map
TOMOHMJIaH aXpaTtu0 onuHrad. Jlekun A. turkestanica HUHT MUHOP 3KIUCTEPOHTAPH
XaJIM aHWKJIaHMarad. bynappan Tamkapu IOKopuja KenTupud yrunaran 16 xui
VCUMJIMK TYPJIADUHUHT AHTHOKCHUJAHT, ITUTOTOKCHK, MHUKPOO Ba 3aMOypyFiapra
Kapiu (aoyuiikiapu 0axoaHMaraHiauru cadadiau Oy WyHamumigard TaJKuKOTIapHU
amaJira OUIMpHUII 10J13ap0, UIMHUI-aMalluil aXaMUsATra Sra XUcoOIanau.

JAuccepraums TAAKUKOTHHUHI  JAUcCCepTauuMsa  OaKapwiraHn MJIMHI-
TAAKUKOT MYACCACHHUHT WJIMHH-TAJIKUKOT HILIAPpH peXajapu OWjiaH
oormkaurn.  Jlucceprauys — TAAKMKOTH — YCHMIMK — MOJJANapH  KHMECH
WHCTUTYTUHUHT WJIMHU-TAAKUKOT uinuiapu pexkacuHuHr FA-F3-T-044 «Maxannuii
(bJIopaHUHT YCUMIIMK Ba MHUKPOOPTaHU3MIIAPH HW3OMPEHOUIJIAPH:  TYy3WJIHIIIH,
kuMEBUI TpaHchopmarusicu, ouonoruk daomwmmkiapm» (2007-2011), FA-F6-T-209
«Y CHMIIMKTIap Ba MUKPOOPraHM3MIAPHHUHT TIMKO3HUTAPH BA TeHUHIAPU: Ty3HITHIIIN,
KUMEBUI TpaHchopmarusicu, Ouosnoruk daommukmapu»y (2012-2016), FA-F7-009
«V30eKHCTOH YCHMITHKIAPUHMHT UKKHIAMYH METabONHTIApH: KUMEBHI Ty3UIINIIH,



Ouosiornk (haoJUMKIIApH Ba XyXKaiipa TexHonorwsapuau sipatumn (2017-2020)
MaB3yJapuaard GyHaameHTan Joiuxanapu goupacuaa 0axxapuiraH.

TagkukoTHUHr Makcagu Lamiaceae owunacura MaHcyO YcUMIIMKIIapAaH
Tabuuil OUpUKMaIApHU AKPATUO OJIMIL, YIAPHUHT KUMEBUM TY3WJIUIIM, MUKIOPH Ba
OmoJIoTuK (PaoJTMKIIApUHM aHUKJIAIaH noopar.

TaagKuKOTHUHT Basudasiapu:

Lamiaceae ownacuHuHr 16 Typjaaru YCUMIIMKJIAPUHUHT €p YCTKH Ba WIIIU3
KHCMH METaOOIUTIAPUHN IKCTPAKIIUS KNI Ba (ppaKIusiiapra aXXpaTHILL;

Xap XWJ  OKCTpakT  (pakuusinapugaH HMHIUMBUAYaldl  MeETaOOJUTIApHU
xpomatorpaduk ycyuiap EpaaMuaa axpaTui,

aXpaTHO OJMHraH MeTa0OMUTIApHU (UMK KUMEBUM ycymnap &EpaaMuia
KUMEBUY TY3WIMIUIAPUHA aHUKJIAII, UACHTU(UKANNS KWINAII Ba XYCYCHUSTIApPUHHA
YpraHui,

MapKep OMpUKMaIApHUHT MUKJOPUHU aHUKJIAI (CTaHAapTJialll);

KOMITOHCHTIap (PKCTpaKTiap Ba HMHIUBUAyal OWpPHUKMayap)HUHr N Vitro
[IUTOTOKCHUK (DAOJUTUKIIApUHU OaxXoallr;

KOMITOHCHTJIApHUHT 1N VItr0 MukpoOiapra Kapimd (aoUTMKIApPUHU KEHT
CHeKkTpAaru rpam-mycbar Ba TpaM-MaHpuil  Oakrepusiiapra, UIyHHHTJEK
3aMOypyFiiapra Kapiy TabCUPUHU aHUKJIAI;

KOMITOHCHTJIAPHHUHT IN VItr0 aHTHOKCHIAHT (HaOJUTMKIAPUHN TEKIIHPHIIL.

TagKHKOTHHHT 06BbeKTH cudaTuma Y30ekucroHna ycyBunm Lamiaceae
owsiacura MaHcyO 16 Ta yCUMIIMK Typiiapy OJIMHIaH.

TagkMKOTHUHT npeaMeTuHu 16 Typparu YcuMIIMKIapIaH METa0OJUTIApHH
@KpaTUIIl Ba YyJAapHU TO3ajall, aXpaTuOd OJMHIaH OWPUKMAIAPHUHT KUMEBUUN
TY3WIUIUIAPUHN aHUKJIAII Ba WACHTH(UKANS KUJIHIIL, OMPUKMATapHUAT MUKIOPHUI
aHaJIM3M Ba yJIAPHUHT OMOJIOTUK (haoUIMKIApUHU OaxoJialll TAlIKUII STaIu.

TagkukoTHUHT  ycy/uiapu.  TagkukoTinap — kapaéHuga  DKCTPAKIWA,
xpomarorpadpuk ycymiap (TLC, CC, PTLC, HPLC, GC, GLC Ba GC-MS) nan
dorimamanuaan. AXpartuO onmuHran MoananapHuHr tyswmmnuiapuy Yb, UK, HR-MS,
LC-MS, 1D Ba 2D SMP cnekrpockonusiiapu €praMuaa aHUKIaHId. MoaaanapHu
mukaopunan anukiamga HPLC, HPTLC Ba q-AAMP ycysuiapu KyJiaHWIIu.

Hamynamapausr in vitro murotokcuk ¢aosuukiaapu MTT cunosnapuma Hela
(6auamon OViiHuM capatonu), Caco2 (KoJIOHOpeKTan ajeHokapuuHoma), HepG2
(rematouemwmonsip kapuuHoma), MCF-7 (xykpak 0e3u caparonu), HL-60 (yTxup
muenouny jeitkosn), CCRF-CEM (T-numdoobnacrouyn neitkemusi), CEM/ADRS5000
(ampuamunuH-pe3uctant jeiikemus), P3X (cuukoH muenoMacu) Xyxkailpanapura,
IIYHUHTICK TTapa3uT opraHu3M Trypanosoma brucei TC221 ra kapimy TEKIIAPHIIIH.
In vitro mukpoOnapra kapim ¢GaoUIMKHU aHUKJAIl rpaM-MycOat Streptococcus
pyogenes ATCC 12344, mernummuina pesuctanT Staphylococcus aureus NTCC
10442, Staphylococcus aureus ATCC 25923, Bacillus subtilis RKMUz 5; Ba rpamm-
manduit Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853,
Pseudomonas aeruginosa ATCC 27879, Escherichia coli RKMUz 221 6akrepusiiap,
mrynunraek  Candida albicans RKMUz 247, Candida albicans ATCC 90028,
Candida glabrata ATCC MYA 2950 3amOypyrnapuaan ¢oiigananu® yTKa3UIIH.
bupukmanapauar  in VItro  aHTtHokcumaHT  (aoumkimapu  2,2-mudeHun-1-
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nukpunruapasuwit  (DPPH) Ba  2,2-a3mHO0uC-3-3THNIOEH30THA30IMH-6-CYyIh(OHAT
(ABTS) pamukamiapuau — (aoJICU3NIAHTUPUII, UIYHUHTAEK TEMHpP HMOHUHU
KaTapuir/anTuokcuaanT Koot (FRAP) ra kypa anuxnangu.

TagKMKOTHHUHI WJIMHUI SHIWJIMIY KylHaruiapjad uoopar:

Lamiaceaec ounacuHuHr 16 Typ Vceumnmmkiaapugan 64 Ta MeTaboauTIap
aXpaTuiraH Ba  Ty3WIMIUIApU  aHHWKJIAHTaH, UIYHUHTACK — ymly  Typ
YCUMIUKJIApUHUHT  3dup MOHIapuHUM KUMEBUM TapkuOM  aHMKJIAHTaH Ba
uaeHTU(UKAINS KAJTUHTaH,

Ajuga turkestanica mgan 7 ta sarm sxauctepoua Ba Phlomis thapsoides nan sarm
oupukma - 6,10,17-TpumeTnin-2-oKTaieKaHOH aXpaTHO OJWHTaH Ba TY3WIHUILIApU
UCOOTIaHTaH;

Scutellaria immaculata Ba S. ramosissima gan Terummya, 9 Ta Ba 12 Ta
¢dmaBoHommIap, Thymus seravschanicus man sca 4 Ta duaBoHoun, 2 Ta (eHOI
Oupukmanapu, 3 Ta MOHOTEpIICHIIAp AaHUKJIAHTaH Ba UJICHTU(DUKAIMS KUIIMHTaH;

Ajuga turkestanica, Leonurus panzerioides, L. turkestanicus, Thymus
seravschanicus Ba 5 Ta Phlomis Typnapuaaru mapkep OMpUKMayiap - 3KIUCTCPOU/I,
UPUIOU/] Ba ATKAJIOUIJIApPHUHT MUKJIOPH aHUKJIAHTaH;

Ajuga turkestanica, Scutellaria immaculata, S. ramosissima, T. seravschanicus
YCUMIIMKJIQPUHA LIMTOTOKCHUK BOCHUTAJIAp OJUIN Y4YyH SHTM MaHOanap cudaruaa
doitganaHuill MyMKUHIIUTH aCOCTIaHTaH;

Salvia officinalis gam mwukpoOra kapmm OWpHKMa METHIKApHO3aT aXpaTHO
oJiMHTaH, MyHUHTAeK Ajuga turkestanica sa Scutellaria ramosissima skctpaktiapu
SHTH MHKpOOJapra KapIiiy KOMIIOHCHTJIADHUHT camapald MaHOaW JKaHIUTH
aHWKJIAHTaH;

Scutellaria immaculata Ba Thymus seravschanicus skcrpakTiapu Ba
WHAUBUIYyan Mojndanapu, myHuHraek Nepeta alatavica sdup  moitmman
aHTHOKCUAAHT cudatuaa GpoigaraHuIl MyMKHHIUTA HCOOTIaHTaH.

TagKUKOTHHHT aMaJIMii HATHXKAJIAPHM KyHuaaruiapaad noopar:

Ajuga turkestanica man axpartwiran 7 ta skaucrtepoua Ba Phlomis thapsoides
JIaH aXpaTWITaH TPUMETWIJIAHTaH ai(aThK KETOH STHTYM TaOUui OupuKMamapaup Ba
YJIAPHUHT KUMEBUH TY3WINIITN UCOOTIIAHTAH;

Jlamuupa, po3MapuH KHUCJIOTa, Trapharui, 8-aleTuirapraruj, CTaXHIpHuH,
NeoHypuH, 20-THUIPOKCUAIKIW30H Ba TYPKECTEPOH KabW Mapkep OWpUKMallapHU
JOPUBOP YCUMITUKJIApAard MUKIOPUHH TaXJIW KUJIHII (CTaHIapTU3AMMSIIAII) YCYIINA
nad YMKUJIran;

buonoruk Tagkukotaap Ajuga turkestanica, Thymus seravschanicus, Scutellaria
ramosissima Ba Nepeta alatavica kenrycuga IIMTOTOKCHK, AHTHOKCHJIAHT Ba
MHUKpOOJIapra KapIid JOpH BOCHUTAJIAPWHHU SIPATHINAA WCTUKOOIM YCHUMIIMK XOM
aménapyu SKaHJINTU aHUKJIAHTaH;

Thymus seravschanicus ycumuuru 3¢gup MoiM Ba TaOMHMH AHTHOKCHIAHT -
THMOJI MaHOan cudartnaa GoIagaHnuIIra TaBCUS dTHITaH.

TagkuKOT HATHKAJAPUMHMHT WIIOHWIMJIMIM 3aMOHAaBHM XpomaTorpaduk,
QaHATUTHUK, (PU3MK-KUMEBMI Ba OWMOJOTHMK yCyJUIapHU KyJjam — €paamuaa
OJIMHTAHJINTHA OwWIaH TacAuKiIaHaAu. HaTwkamapHUHT XaKKOHUHIUTH TaJKUKOT
HATWXKAJTAPUHUA TaKpU3 KWUJIYBUYM XOPWDIKUW WIIMHUHN HamIpjapja 4or STuiaumm, 1 Ta
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MaTeHTra MXKOOUi Xyroca, XalKapo amKyMaHjIap/ia MyXoKamMaJaH YTraHJIurd OuiaH
M30XJIaHA I},

TaagKUKOT HATHKAJAPUHMHI WIMHMH Ba aMajJuil axamMMsaTH. TaIKuKOT
HATWKAJIADHUHT WIMHM axaMuATH ITyHAaku, Lamiaceae omnacura maHcy0 16 Typ
YCUMIIMKIAPHUHT KUMEBUH Ypramuin HaTwkacuga, xankapo Chemical Abstract
Service (CAS) mabnymoTiiap Oa3acura 8 Ta SHMM aXpaTWiraH Mojjajgap Oyinua
MaBIYMOTJIAp KUPUTUIAM. TaJKUKOT WM HaTWXKalapugaH OHOOPraHuK KUME,
dbutokuMé Ba (apMmaleBTHKa coXajlapuaa JKIUCTEpous, ¢raBoHOUI, (HEHOT
Ooupukmanapu, >¢up MOWIapyW Ba TEPICHOUIJIAPHM YpraHUIIa YKyB Ba WIMMHIA-
TaJKUKOT HIIapuaa Gonananuil MyMKUHIUTYA OMIaH N30XJIaHa/IH.

HatmwxkanapHuar amanuii axaMusiTH HIyHAakd, Lamiaceae omiacura MaHcyo
Ajuga turkestanica, Thymus seravschanicus, Scutellaria immaculata, S.ramosissima
Ba Nepeta alatavica Typmapuam OHOJOTHK (HAOJUTHKIIAPUHHU YpraHHUII HATHXKACHA,
yily YCUMITMKIIapAaH IMTOTOKCUK, aHTUOKCHUJIAHT Ba MUKpOOJIapra Kapiiu TabCupra
ra KOMIIOHEHTJap AaHUKJAHJW; I[IYHUHTJIEK YpraHwiraH YCUMIIMKIAp JOpH
BOCUTAJapU OJMII YYYH SIHTM HCTHKOOJUIM XOM amé cudarupa xuzmaT KuJaaw.
JlopuBop ycuMiukiap TapkuOujgard OWONOTHK (aon HUPUAOUI, AaJIKaJIOU],
sKIucTepousi Ba (GeHON OupHKMamapu KaTopura KHUPyBUM Oab3u  Mapkep
MOJIAJIAPHUHT MUKJIOPUHN TaXJIWJI KUJIUII YCYJIIapy sIpaTUIIIu.

TagKMKOT HATHKAJIADMHUHI JKOPUH KuiamHumu. Lamiaceae ownacura
MaHcyO 16 Typmarm YCHUMIIMKIApHUHI KAMEBUM TapkuOu Ba  OHOJIOTHK
(haomIMKIapUHU TAJKUK TUII OYiida OJTMHIaH WIMUN HAaTHXKaJlap acoCU/a:

Lamiaceae owacu YCUMIMKIQPUHUHT META0OJUTIAPUHHA  aXXpaTHII Ba
VJIApPHUHT OHMOJIOTHK (DAOJUIMKJIAPUHU TEKIIMPUII Oyiirya OJMHITAaH HaTXKajlap
I'epmanustauHr ['eiiens0epr yHUBEpCUTETUHUHT UIMUN JIoMuxanapuaa (piaBoHOU,
abup MoWnapu, UPUAOUJ, SKAUCTEPOUATIAP CUHPUTra oua OMpHKMaIapHU KUMEBUN
TaBcudIamga Ba yiaap opacuaad OuodaoimapuHU aHUKIamaa (oigamaHuiIrad
(TetinensOepr yauBepcuteTHHUHT 2018 ¥nt 29-maiiaru MmabirymoTHOMAacH). Mnmuii
natmwkamap Ajuga, Nepeta, Phlomis, Salvia, Scutellaria, Thymus Typkywm
VCUMITMKIIAPUHH ITUTOTOKCHUK, aHTUOKCUIAHT Ba MUKpoOJIapra Kapim ¢Ghaosutukiapra
Ara KOMIIOHEHTIAPUHY aHUKJIAIll UMKOHUHH Oepras;

AxpaTtnb onuHTaH 8 Ta SHTU MOJJIAJIAPHUHT KUMEBHUM TY3WIMIILIAPH Ba (PU3HK-
KUMEBUN XyCycUsiTIapu aHuKjIaHuO, Amepukagaru xainkapo CAS mabiymoTiap
0azacura kuputwiran (Chemical Abstract Service, https://www.cas.org /products
/scifinder). Hatmxama 6azara CAS 1990464-65-7, 1922072-71-6, 1922072-72-7,
1922072-73-8, 1922072-74-9, 1922072-75-0, 190513-08-7, 710948-24-6 pakammapu
OCTHJIa KHPUTWITAH SIHTM OWpHKManap YyXmam MOIJAJapHUHT TY3WIHIIA Ba
XYCyCHSITIApUHA TaBcU(Ialga TakAUM JTHITAaH MablyMOTJIapAaH (oiiganaHuil
MMKOHHUHHU Oepras;

Lamiaceae owmnacu YCUMIMKIAQPUHUHT KUMEBHM TapKuOM Ba OHOJOTHK
(haoIMKIapUHU TAAKWUK KUIHIT HaTkanapuaad 130 gaH opTHK XOPHXKIAard UMIIaKT
(dakTOpu IOKOpPH >KypHa/Iap/ia YOIl JTWITaH WIMHANW HWIUIapJa YCUMIUKIApAaH
aXpatu0d OJNIMHraH OWpJiaMYd Ba UKKWAJIAMYM METAaOOIUTIIApHU KUMEBUN Ba
MUKJIOPUH >KUXATAaH TaBcUUIamiga, UIYHWHTJEK aHTUOKCHUIAHT, IMTOTOKCHK,
MHUKpOO Ba 3aMOypyFiapra Kapiim (GaoUTMKIApUHHM aHUKIamaa ¢oimnanaHuirad
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(Frontiers in Pharmacology, 2018, 9(566), ResearchGate (RG), IF-4.04; Food
Chemistry, 2015, 182(1), RG, IF- 4.76; Molecules, 2017, 22(9), RG, IF-2.80 Ba x).
Harwxkamap Lamiaceae omnacu YCUMIMKIAPUHUHT KUMEBUM TapkuOM Ba OMOJIOTHK
(baouMKIIapu TYFPUCHIA MabIyMOTIIap OJUII UIMKOHUHU O€praH;

V36exucronna ycyBum 2 typmaru Scutellaria ycumnukinapuHuHT KUMEBUH Ba
OMONOTUK (AOJITUKIAPUHU TAJAKUK KWIMII HaTWxXanapugaH 60 qaH OpTUK XOPUKUN
UMIAKT (aKTOpU IOKOPU >KypHaJIapaa 4on dSTwiran wiMmuid unmapaa LC-MS
€pmamuna  GIaBOHOWIJAPHW  HMIACHTU(UKAIMS  KWIWIIAA  Ba  YCUMIIHK
KOMITOHCHTJIApUHUHT iN VItro mapoutumaa OWOJIOTHK (haoJUTHKIIAPUHU TaBCHQIIAIIIA
doinananmaran  (Biotechnology Advances, 2014, 32(6), RG, IF-4.33; Ciritical
Reviews in Food Science and Nutrition, 2017, 57(9), RG, IF-6.02; Jour Pharm
Pharmacology, 2018, 70(7), RG, IF-2.31 Ba x). Hatmwxkanap Scutellaria typxym
VCUMIIMKIAPUHUHT  (DTaBOHOWJIApH  TAapKUOMW, IIYHUHTACK  AHTHOKCHIAHT,
IIUTOTOKCHK, TPUIIOHOCOMAa Ba MHKpoOjapra Kapumu (aoJUTUKIApH TYFpUCH]IA
MabJIyMOTJIap OJIMIII UMKOHUHU O€praH;

Jyné oyiinua MaBXKY WIIMHAMN amabuérnapnaa KEJITUPUITaH
SKJIUCTEPOUITITAPHUHT  KUMECH Ba  OMOJOTUK  XYCYyCHSTJIApU  TYFpPUCHIATU
MabJIyMOTIap TU3UMIIAIITUPUITAH Tap3/ia Xankapo Springer (AMepuKa) HaAIIPUETH
toMoHuaH yon 3Twiradn 10 Tomum «Natural compounds: Plant Sources, Structure
and Properties» Tymiamra KupyBuM ~Myaud TOMOHHMAAH  Tal€piaHTaH
«Phytoecdysteroids» Ttomura (2013, 6-tom, 1-308 Oetmap. https://link.springer.
com/referencework/10.1007%2F978-1-4614-0543-6#about) kuputmimO, Lamiaceae
OMJIaCH YCHMITUK TypJlapHJiaH, )kymiaaaH, Ajuga turkestanica man axpatu® oJMHTaH
SKAUCTEPOUITIAPHUHT KUMEBUUA TY3WIUIIH, (DUMK-KUMEBUM XyCyCHSTIapu Ba
(dapMakooruk (aoJUTMKIApU HaTWXKalapu Kentupwirad. Hartwkanap Xopwxuid
YHUBEPCUTET Ba MHCTUTYTJIApJla KEHT KYJUIaHWIUO, OJIMMIIAp, TaIKUKOTYWIap Ba
MarucTpaHTiapra 3KAUCTEpOouuIap Oyilnda TYJIWK MabIyMOTJIAp OJUII UMKOHHHH
OepraH.

TagkKuKoT HaTHXKAJAPUMHUHI anpolaumsicu. YmOy TagKUKOT  HIIH
HaTwkamapu 15 Ta Xamkapo Ba 2 Ta pecnyOiMKa MUKECUIArd HMIMUM
aH)KyMaHJIapJla MyXoKamaliapJlaH yTKa3WiraH.

TagKuKOT HATHIKAJAPUHMHI IbJOH KWJIMHTAHJUIHA. J(hcceprainus MaB3ycH
Oyiinua 43 Ta WIMHUI UIIAp YOIl ATHIITaH, mynapaad 1 Ta MoHorpadwus, 1 ta kutob
606u, Y36ekucron Pecny6nukacu Onumii aTTecTanus KOMHCCHACHHUHT JOKTOPIIHK
JIYcCcepTalUsJIapy aCOCUM MIMUM HaTHXKaJapUHM YOI ITUII YUyH TaBCUS dTUJTAH
UIMHNM Hampiapuja 24 Tta Makoja, kymisanad, 4 tacu pecrmyOnuka Ba 20 Tacu
XOPWKUM )XKypHaJIapJa Hallp dTWITaH. 2 Ta MaTeHT YU4yH TajabHOMa OepuJiraH.

JuccepTauMsIHUHT TY3WJIMIIM Ba XakMM. Jluccepranus TapKuOW KUPHIL,
Oemra 600, Xysoca, ¢oiganaHuwiIrad afaduétiap pyixatu Ba wioBajiapJaH udopar.
JluccepranustHUHT XaKMH 194 OeTHH TaIIKHII STraH.
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JTACCEPTAIIUSIHUHT ACOCHUI MA3MYHHU

Kupum xucmuga YTKa3wiraH TaJKUKOTIAPHUHT AOM3apOiIMTH Ba 3apypHITH
acocllaHraH, TaJKMKOTHUHT Makcaau Ba Basudamapu, OOBEKT Ba NpeAMETIIapu
TaBcu(manran, pecrnyOivka (aH Ba TEXHOJOTHSUIAPU PUBOXKIAHUIIMHUHT YCTYBOD
NYHAJIMIUIAPUTa MOCJWIM KYpPCAaTWITaH, TaAKUKOTHUHI WIMHN SHIWIATH BAa aMaJIdd
HaTWKanapy Oa€H KWIMHIaH, OJIMHIAH HATWKAJIAPHUHI WJIMHUI Ba aMaJlui aXaMUSTH
oun0® Oepwiras, TaAKUKOT HATIDKAIAPUHU aMaluEéTra >KOPUM KHJIHIL, HAIIp 3TUITaH
UIIIap Ba JUCCcepTalys TY3WIHUIIM OVilua MabIyMOTIap KEITUPUIITaH.

Hucceprauusinuar «Lamiaceae omyiacura MaHcy® JAOPMBOP YCHMJIMKJIAP)
ne6 HomiaHTaH OupuHYM Oo0maa Lamiaceae owmacu YcuMuKiIapu OViinua
anabuérnap mapxu KeartupuiaradH. by 6o6ma 16  Typmarm  Lamiaceae
YCUMITUKJIIApUHUHT 00TaHUK TaBcuIapu, Tabuarna TapKAJINILIH,
ATHO(APMAKOJIOTHACH, XaJIK Tabo0aTu1a KYUTaHUIIUTApU Ba OMOJIOTHK (DaosiIuKIIapu
XaKujga MabiayMoTiap Oepwirad. YmOy ypraHwiraH YCUMIIMKIAPHUHT KUMEBHMA
TapkuOJapuHU YypraHum Oyilmua Ousraya amanra OIIMPUITaH TagKUKOTIIAp
HaTWXanapu TYIHUK Keatupwirad. LIlyHuHraex, JopuBop yCUMIIMKIapAaru OMOIOTUK
(haon Mosiekynanap — MeTaboIUTIIap OMOCUHTE3M KUCKaya MyXoKaMa KUJIMHTaH.

«Lamiaceae omwjiacu YCHUMJIUK TypJjaapu MeTa00TUTIAPUHUHT
xpoMarorpaguk Ba CHEKTPOMETPUK TaBcuduiapw» HOMIM MKKMHYHA 0001a
Lamiaceae TypiiapuHu KUMEBHI KUXAT/IaH TaJAKUK KWJIMIIAA OJITAaH HATH)KaJIapUMU3
MyXOKama KUJIMHIaH.

Ajuga turkestanica HUHr WIIU3 KHUCMHUJAH OJIMHTaH OYTaHOIUIM DSKCTPAKT
tekmmpuinan. HaTtwkana xamu 14 ta (ymapgan 7 Tacu SIHTH) SKIUCTEPOUAJIAp
aXpatud ONMMHAM Ba yiapHUHT KuMEBUM Ty3ununuiapu HR-ESI-MS, 1D Ba 2D AMP
yCyJiiapura Kypa aHUKJIaH]IH.

Saru skaucrepoua 1-7 napHUHT Ty3uiauiiapu 1- pacMia Ba yJlapHUHI Macc-,
HR-MS, 'H Ba *C SIMP mabnymoTiapu 1-3-xkamBaniapaa KeITHPHITaH.

1-pacm. Ajuga turkestanica qaH apaTHJITaH STHTH SKTHCTEPOUIIAP
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1-:xkaaBag
SAuru 3xkaucrepous 1-7 JapHuUHT PU3NK-KUMEBUH XyCyCHATIAPH

N Bupukma ®opmyaa | Turbo lon Spray-MS (m/z) HR-ESI-MS
(yHymn)
1 25-FI/I£[pOKCI/I CosH405 | 511 (M+H)+, 493 (MH-H20)+, 475 | CygHac0gNa [M+Na]+
arporoctepor | (1.6 mr) | (MH-2H,0)", 457 (MH-3H,0)", | yayn 533.30800 Tor.,

A 439 (MH-4H,0)" 533.30849 kyr.
2 11- FI/I,I[pOKCI/I C29H440g 537 (M+H)+, 519 (MH-H20)+, 501 C29H4409Na [M+Na]+
[[HaCTEPOH (0.9 mr) | (MH-2H,0)*, 483 (MH-3H,0)", | yuyn 559.28768 Tor.,
465 (MH-4H,0)" 559.28775 kyT.
3 | Typkecrepor | CagHssOo | 539 (M+H)*, 503 (MH-2H,0)", | CaoHssOgNa [M+Na]"
22-aneTar (0.7mr) |485 (MH-3H,0)", 479 (MH- | yayn 561.30318 Tor.,

CH;COOH)*, 443 (MH-2H,0- | xyr. 561.30340
CH;COOH)*, 425 (MH-3H,0-

CH3;COOH)"

4 11- rI/I,I[pOKCI/I C24H3207 433 (M+H)+, 415 (MH-H20)+, 397 C24H3207Na [M+Na]+

CHJIUCTEPOH (1 mr) (MH-2H,0)", 379 (MH-3H,0)" , | yuyn 455.20418 Tom.,
361 (MH-4H,0)" kyt. 455.20402

5 | 22-Oxkco- Co7H420g | 495 (M+H)", 477 (MH-H,0)", 459 | C,7H4,0gNa [M+Na]”

TYPKECTEPOH (1.4 mr) | (MH-2H,0)", 441 (MH-3H,0)", | yayn 517.27681 Tor.,
423 (MH-4H,0)" kyt. 517.27719

6 11- rI/I,I[pOKCI/I C29H4208 519 (M+H)+, 501 (MH-H20)+, 483 C29H4208Na [M+Na]+
A% (1.9mr) | (MH-2H,0)*, 465 (MH-3H,0)*, | yuayn 541.27651 Tor.,
KaIlluTacTEPOH 447 (MH-4H,0)", 429 (MH- | xyr. 541.27719

5H,0)"

7 TypKGCTGpOH C30H4303 537 (M+H)+, 519 (MH-H20)+, 483 C30H4303Na [I\/I+Na]+
20,22- (1 mr) (MH-3H,0)", 479 (MH- | yayn 559.32346 Tor.,
AIlCTOHM /T (CH3),CO)", 461  (MH-H,0- | xyr. 559.32414

(CH3),CO)*, 443 (MH-2H,0-
(CH3)2C0)"

Ymby TagkukoT uimuaa axpaTud oauHran 6apya sHru Mojaitap S-Hp crepoun
aapocuna lla-rugpokcu (9KBatopuan) TypyXH Ccakjalld Ba XOC CUTHAJUIapU
TYpPKECTEPOHHUKHM OWIaH VyXIIalUIMrd aHukiaHau. TypkecTepoHnaH —¢apkiu
TOMOHJIApY MOJIEKYJIAaHUHT €H 3aHKUPU KUCMHJ1a Ky3aTUJITaH.

ABBaJ OolllKa YCUMIIMKIIap/iaH axpatuirad arporoctepon C, abyractepoH, 25-
THIPOKCUIaKpuXaliHaHCTepoH Ba atoractepoH C skmuctepouiapu A. turkestanica
JaH OM3 TOMOHMMU3AaH OMPUHYM MapoTada a>kpaTUO OJIMH/IM.

A. turkestanica HuHr OyTaHOJI, METaHOJ, XJIOPO(GOPM Ba CYBIIHM DKCTPAKTIAPH
tapkuOugaru skaucrepons (20-ruApOKCUIKAN30H, TYPKECTEPOH, I[MACTEpPOH) Ba
upuaou] (8-amerwirapnardj, 4 Tapnaruja) JIapHuHr Mukaopuil taxiuuim HPLC
opkanu amanra ommpmiad. Hatwkamap A. turkestanica HMHr OyTaHOJ KCTPaKTH
TapKUOUIa HHT KYI MUKAOPAA SKIUCTEPOUIIap CaKIAIIMHU TaCAUKIIAIM.
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Surn sxpucreponaiap yuye “H SIMP masaymoraap (DO, 8, ppm, 0-TSP-d4, T=300K)

2-5KaaBaJI

1y 1-Bupukma 2-bupukma 3-bupukma 4-Bupukma 5-bupukma 6-bupukma 7-bupukma
1-Haxeq 1.39 (t, 13) 1.39 (t, 13) 1.40 (t, 13) 1.41 (t, 13) 1.40 (t, 12.8) 1.40 (t, 13) 1.40 (t, 13)
2.48 (dd, 13, 3.7) 2.48 (dd, 13.2, 4) 2.48 (dd, 13.1, 4) 2.50 (dd, 13, 3.9) 2.48 (dd, 13, 3.9) 2.48 (dd, 13,3.7) | 2.48(dd, 13.1,4)
2-Hax 4.09 (M, wy,=11) | 4.09 (M, wy;,=11) 4.10 (m, wy;,=11) 4.10 (m, wy;,=12) 410 (m, wy,=12) | 4.10 (m, wy,=10) | 4.09 (m, wy,=10)
3-Heq 4.09 (M, wy,=11) | 4.09 (M, wy;,=11) 4.10 (m, wy;,=11) 4.10 (m, wy,=12) 410 (m, wy,=12) | 4.10 (m, wy,=10) | 4.09 (m, wy,=10)
4-Haxeq 1.74,1.79 1.77,1.77 1.74,1.79 1.74,1.79 1.74,1.79 1.75,1.79 1.74,1.79
5-H 2.31(dd, 12.3,5.3) 231 2.31(dd, 12.3,5.3) | 2.33(dd, 12.1,5.4) | 2.31(dd, 12.3,5.3) | 2.32(dd, 12.3,5) 231
7-H 5.98 (d, 2.6) 5.99 (d, 2.6) 5.99 (d, 2.6) 5.98 (d, 2.6) 5.97 (d, 2.6) 6.00 (d, 2.5) 5.99 (d, 2.6)
9-Hax 3.13(dd, 8.8,2.6) | 3.13(dd, 8.8, 2.6) 3.13 (dd, 8.8, 2.6) 3.13 (dd, 8.8, 2.6) 3.14 (dd, 8.8,2.6) | 3.14(dd, 8.6,2.5) | 3.13(dd, 8.8, 2.6)
11-Hayeq | 423 (M, W1,=27) | 4.23 (M, Wy,=27) 4.22 (M, wy,=27) 4.20 (M, wy,=27) 4.24 (M, wy;,=27) | 4.21 (M, Wy,=27),—| 4.20 (M, Wy,=27), —
ddd, 10.8,9,6.1),— | ddd, 10.8,9,6.1),— ddd, 10.8,9,6.1) (ddd, 11,9,6.1)
12-Hax 2.05 2.07 2.07 (dd, 12.3,12) 2.13 2.16 (t, 12.3) 2.10 (m) 2.04
12-H, 2.28 (dd, 12.7,6) | 2.28(dd, 12.7,6.1) | 2.27 (dd, 12.7, 6) 2.13 2.28 (dd, 12.5,6.1) 2.15 (m) 2.23(dd, 12.7,6.1)
15-H, p 2.06, 1.65 2.06, 1.66 (m) 2.06, 1.69 2.05, 1.68 2.05 (m,wy,,=26), 2.10,1.70 2.05, 1.67
1.65
16-H, » 1.90, 1.84 1.93,1.83 1.89,1.95 1.87,1.51 1.68, 1.60 1.94,1.88 1.96, 2.03
17-H 2.32 (m) 2.32 (m) 2.35(t, 9.7) 2.75 (t, 9.5) 2.62 (t,9.4) 2.53(t, 9.5) 2.32 (m)
18-Me 0.87 (s) 0.87 (s) 0.85 (s) 0.76 (s) 0.84 (s) 0.84 (s) 0.82(s)
19-Me 1.09 (s) 1.10 (s) 1.09 (s) 1.10 (s) 1.10 (s) 1.10 (s) 1.09 (s)
21-Me 1.26 (s) 1.26 (s) 1.36 (s) 1.61 (s) 1.51 (s) 1.36(s) 1.27 (s)
22-H 3.55(d, 11) 3.63(d, 10.8) 4.85 (dd, 10.2, 1.5) 7.92 (d, 5.7) - 4.38 (dd 13.4,3.5) | 3.87(dd, 6.4, 4)
23-H,p 1.25,1.52 1.59 (m), 1.76 1.54 (m), 1.77 (m) 6.15(d, 5.7), - 2.79 (M, wy,=12) 2.62 (tb,) 2.46 1.58, 1.58
24-H, 1.73,— 2.08, - 1.46 (m), 1.52 (m) - - 1.76, 1.76 - - 1.58,1.71
25-H - 2.67 (dg, 10.8,7.1) _ _ _ - -
26-Me 1.18 (s) - 1.22 () - 1.24 (s) - 1.247 (s)
27-Me 1.20 (s) 1.32(d, 7.2) 1.22 (s) - 1.24 (s) 1.87(s) 1.251 (s)
28-H Me 0.96 (d, 6.8) CH 4.34 (dq, 9.4, 22 — CH;CO;, _ - CH,2.38(q,7.2) | CHz(a)1.41(s)CH;
6.1) 2.174 (s) (b) 1.49 (s)
29-Me - 1.45(d, 6.1) - - - 1.10 (t, 7.2)




3-sKkaaBaj
SIurn sxaucreponpiap yuyn °C SIMP masaymoraap (D0, 8, ppm, 0-TSP-d4, T=300K)

Suru ompukma

Bc  APT

1 2 3 4 5 6 7
C-1 CH, 391 39.2 39.4 392 392 393 39.3
C-2 CH 69.3 69.3 69.6 69.4 693  69.6 69.4
C-3 CH 69.3 69.3 69.6 69.4 693  69.6 69.4
C-4 CH, 337 33.6 33.9 33.7 336 338 33.7
C5 CH 53.4 53.4 53.6 535 534 535 53.6
C6 C 2104 2106  211.0 2105 2104 * *
C-7 CH 1239 1239 1242 1242 1239 1244 1240
c8 C 167.6 1679  167.9 166.7 166.8 * 167.3
C9 CH 43.4 43.4 43.7 434 434 437 43.4
C-10 C 40.7 40.3 41.3 408  40.8  40.7 40.3
C-11 CH, 703 70.3 70.5 701 702 704 70.3
C-12 CH, 439 43.8 43.9 432 437 438 43.6
C-13 C 49.4 49.3 49.6 489 495  49.1 49.4
C-14 C 86.6 86.6 87.2 86.7 86.8 87.1 86.3
C-15 CH, 324 32,5 32.7 323 324 326 32.3
C-16 CH, 220 22.1 22.6 233 223 225 22.9
C-17 CH 50.8 50.7 51.5 527 517 510 51.3
C-18 CH; 197 19.7 20.0 204 196  20.1 19.6
C-19 CH; 253 25.3 25.4 253 253 254 25.4
C-20 C 80.2 79.9 79.3 954 840 78.1 87.1
C-21 CH; 215 21.3 225 258 256 222 23.1
C-22 CH 76.1 75.9 82.3 167.2 2204 84.4 84.4
C-23 CH, 352 35.2 26.9 1209 341 307 255
C-24 CH, 420 49.7 41.9 179.0 386 1617 425
C-25 C 76.4 44.4 73.9 - 73.2 1222 722
C26 CH; 273 1859  30.0 - 296 1735 297
C-27 CH; 277 17.0 30.0 ~ 296 136 30.0
C-28 15.1 84.1 23.122- - - 29.428- 28.1

CH3-28 CH-28 CH3COO CH, CHs-a
C-29 - 20.4 177.222- — - 13.129- 30.2

CH3-29 CH5COO CHs CHs-b

*CUrHaJ Ky3aTHiMaral (MOJIaHWHT KOHIICHTPAIMSICH KaMITHTH cababim)

A. turkestanica wuHr Xjopodopmian skcTpakTH Tapkubuma GC-MS ycymu
épramua OMpUHYM MapTa 22 Ta OMpUKMAa aHUKJIAHIU. XJIOpO)OPMIIM SKCTPaKTAA
20-ruApOKCUAKIN30HIaH TalIKapu OKcocteposutap (IakToH mperHa-4,9 (11)-aueH-
20-01-3-0H-19-ouk  kuciora, 3,7- nauokcoxosiaH-24-oMk Kuciiota Ba  160-
MPErHeHONIOH),  cTepoiutap  (20-metun-nperHa-  5,17-nuen-3B-on  Ba  4.,4-
aumetmixonecrta-7,9(11)-nmuen-3-oi) Ba TputTeprieH (OeTynMMH Ba OappUTeHON)IIap
uACHTU(DUKAINS KUTHH]IH.
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A. turkestanica auHr 3¢up Molu Tapkubuga 35 Ta OMpHKMa WACHTH(UKAIHS
KUJIMHIY Ba B-nuHanood (26.6%), a-repnuneon (10.0%), kymapus (8.9%), 4,5,7,7a-
TeTparuapo-4,4,70- pumerui-2 (6H) -6ensodypanon (5.4%) Ba 3BreHon (4.9%) nap
acocuil OMpUKMaap PKaHJIUTH aHUKJIaHIU. DdUup MONU TapKUOMHU acoCaH CTEpOJI,
OKCHCTEpoJulap, abuera-, HOp- Ba KIEpOJaH IUTEPIICHJIap, MEPOTEPIEH Ba Ky
XaJIKaJIM apOMaTHK yTIEBOAOPOAJIAp, XaM/a TpUTEpIeHIap TAlllKUI ITTaH.

Baxkapuiran TaJKMKOT MIUTAPUHUHT MakKcaaiapuaan oupu Phlomis Typkymura
maHcy0 5 ta P. bucharica, P. regelii, P. salicifolia, P. sewerzowii Ba P. thapsoides
Typiapyd METa0ONUTIAPUHM Xap XWJ XpomaTorpaduk Ba aHAIUTHUK YCYyIap
Epnamuaa ypranum sau. P. thapsoides meraGomuTIIapuHUHT TapKUOWHH OaxoJari
Y9yH YHUHT €p YCTKH KHCMUHHUHT METAaHOJIIU IKCTPAKTH TEKITUPHUIIJIH.

Tankukotrnap HaTwkacuga sHru Oupukma - 6,10,17-TpumeTnn-2-okTaieKaHOH
(8) Ba Ty3wnmmmIIapW WiIrapu MabiayM OynraH 3 Ta Mozma: cutoctepoi-3-O-f-
IJIMKO3UJ Ba UKKUTA UPUJOU] TIMKO3UAJAPHU: UIOJAMUU Ba JIAMUUAJIAD aXpaThO
OJIMHJM. DTUJIALETATIN SKCTpPaKTIaH axpatnbd ojuHraH 8-OupukmaHuHr ESI-MS
cnektpuga C,HgpO  Mmonekynsp  dopmymara moc kemyBun m/z  311[M+H]'
MOJIEKyJISp HOHM Ky3aTunau. Macc cnektpaa [M-CHs]" nonunu ityxmuru sa [M+H]"
MOHUTA TETUIUIM UYYKKUHUHT Ky3aTWIUIIM METHJI KETOHHH TYFPU 3aHXKUPIIU
ACUMMETPHUK TY3WIMIIUIM SKaHJIUTUHU Kypcatau. McLafferty kaiita rypyxjanuiiu
conup OYynuinu Hatwxkacujga 58 m/z nu ¢GparMeHTHH XOCWI OYIUIN KapOOHWII
rypyxu xonatuau kypcatau. Keron rypyxunu (C-2 marv) ypHu macc crekrpaa 43
m/Z TU WHTEHCUB aCOCUM YYKKMHUHT MAaBXY/UIMTH OwiaH TacAukiaHad. Macc
cnekrpaaru 99, 85, 71, 57, 43 m/z nu vOHNAp KETOH TYpyXWu anu(daTUK 3aHKHUP
MaBXyJIJIMTUHUA Owiaupca, 43 Ba 57 m/z 1yW WMOHJIAPHUHT OVIUINM TapMOKJIAHTaH
aJIKaHJIapra, aifHUKCca U30TMPOINI KATHOHUTA XOC XUCOOIaHaIH.

8-bupukmanuHr 'H sMP CIIEKTPU  aLlETUII
rypyxura (62.06, ¢, CHz-1) sra Oyaran amudaruk
KETOH Y4YyH XOC OYyJIraH NpOTOHJM PE30HAHCIIAP
MaBxKyIUruad Kypeatnd. "H SIMP crexrpruar §1.00
(n,J=6.6, 6H, CH3-18 Ba CH3-19), 0.79 (1, J = 6.6,
3H, CH;-20), 0.77 (n, J = 6.6, 3H, CHs- 21), 81.07, 2-pacm.6,10,17-Tpn
1.12,1.22,1.48 (22H, m) naru curnamiapu 4 ta CHz Ba MeTHJI-2-0KTajieKaHoH (8)
11 ra CH; rypyxisiapu 6opauruau kypcatau. 62.33 (1, J=7.8, CH2-3) na 2 ta npoToH
tputietn 12-CH, rypyxwHHM KapOOKCHJI TYPYXHHUHT  YIJIEPOJ  aTOMHUTa
OupukkaHuaan nganonar oepau. Mkkura metuH nporormapu 61.19 (CH-10) Ba 1.31
(CH-6) coxama MynbTUIUICTIIAp KYPUHUIIKMIA PE30HAHC Oepras. BC saMP CIIEKTpH
6209.50 (C-2) na amudaTuk KETOH TYPYXH YIIIepoJ aToMH yuyH, 622.77 Ba 22.87 (C-
18 Ba C-19) na aca 2 ta tepmunan CHj rypyXJIapuHHUHT yTJI€pOJ aToMjapura xoc
pe3oHaHciapu Kysatwirad. DEPT, 'H Ba °C sIMP TabCUPJIALYB OpKaJH
kypcatwiran  HSQC cmektpmap XaMm [OKopuaa KeATHpWiIraH (UKpIapHH
TYFPUJIMTMHH TacAMKJIaiau. bomka yriepo atomiaapy y4yH TErUIIIIN 13C, DEPT Ba
HSQC mabmymoTiap MojmaHuHr ty3unuimn 6,10,17-tpumeTri-2-oktagekaHoH (8)
ra alHaH MOC KEeJIMIINHU KypcaTau (2-pacMm).

(0]
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Tankukotnap Hatmxkamnapu Phlomis typmapu tapkuOujga JamMum[ Cakjialid Ba
UPUIOUJIAPHUHT MCTUKOO/UIM MaHOajlapy SKaHIWUruHU Kypcatau. 5 ta Phlomis
typaapu P. bucharica, P. regelii, P. salicifolia, P. sewerzowii Ba P. thapsoides
TapkuOWJaru JaMUUJHUHT MUKIOpUM Taxmwi 235 HM Ja JACHCUTOMETPHUK
ckaHepuami opkainu amanra ommpmigd. HPTLC taxnun matmwkanapu P. bucharica,
P. regelii, P. salicifolia, P. sewerzowii Ba P. thapsoides tapkuOuma JaMUUIHHHT
MUKAOpU (KypyK XoM amiéra HucOaraH) terunuimda 3.46, 2.52, 3.26, 3.63 Ba 0.56
MT/T SKaHJIMTHHU Kypcatau. Hatmkamap acocunma P. sewerzowii mamumara 3HT 00it
MaHOa SKAHJIUTU aHUKJIaH/IH.

P. bucharica Ba P. salicifolia aHuHT Trekcan Ba xJ10poQOpMITH IKCTPAKTIAPUHHHT
kuméEBnii Tapkuou GLC-MS ycynu épnamuaa tekmmpmiau. TagkuKoT HaTHXKalapu
P. bucharica Ba P. salicifolia napaunr ¢urokumEsuii Tapkubu Oup MyHYa
Yyxmanumruan kypeatan. Jlekun, P. bucharica na rekcagexanonk xucinora MUKIopu
P. salicifolia garura xaparanma toxopu uukau. Illynunraek, 1,8-mmHeon, kamdop,
OOpHEOJI, O-TEePIMHEOJ, TUMOJI Ba M3000pHMII areramiap P. bucharica man dapkiu
pasuiia P. salicifolia na xy3atunmanu.

5 xwun Phlomis TypmapuHMHT ep YCTKM KHCMJIApUIaH OJIMHTaH 3dup
MoiapuHUHT KuMEBUI TapkubOiaapu GC-MS épmamuaa anukiaanmu. P. thapsoides
3(Up MOUUHUHT acocuil TapkuOuHU permwITUa cnuptu (6.81%), mpanc-3-rekcenon
(5.55%), 1-okten-3-oi (5.10%), a-kaguHon (4.92%) Ba a-Mmyposoi (4.67%) Tarikun
srnu. TagkukoTinap myHu kypcatauku, P. regelii a¢up moiinga 58 ta Oupukma
uneHtuukanus KwimHAu Ba kamden (17.1%), 1,8-muneon (15.9%), P-ummon
(7.9%), mumonen (7.4%), mpawnc-2-rexcenan (4.6%) nap acocwii KOMITOHEHTJIap
skaH. Oxcwmmanran MoHotepriennap P. bucharica Ba P. sewerzowii sdup
MOWJIApUHUHT aCOCUHM TamKuiI dTrad. Tumon P. bucharica Ba P. sewerzowii a¢up
MOMWJIApUHUHT acocuil KommoHeHTH OYnmoO, Terumnummua 20.41% Ba 35.76% Hu
tamkuin Kwirad. [IlyHWHTIEK, KapBakpoJ HMKKMHYM acoCuil Oupukma Oynuo,
IOKOpHUAa KENTUPWITAH YCUMIIMK Typiapuaa terununya 5.74% Ba 8.90% muknopaa
yupaiy aHukianan. by Typiaapaunr gapku mysgaku, P. salicifolia agup motinaa ér
KHCIOTANapH XOCHJANapH KYI MHKIOpJA Ydpalld aHUKIaHZd. Y3 HaBOatmaa
okcuananran cecksureprnenimap P. bucharica, P. salicifolia Ba P. sewerzowii ma
terunuinya 23.91%, 8.01% Ba 19.49% Hu Tamkui >Tau.

Scutellaria immaculata Ba S. ramosissima HuHT (aaBoHOMTAPH, SPHUP
Moiinapu Ba Jimnuanapu ypraawian. Hatmkana S. immaculata Ba S. ramosissima nan
013 TOMOHMMH3AAH OMpUHYM MapoTalda TeruunuiMya, 9 ta Ba 12 ta ¢draBoHOUIIAp
uneHTudukaiys Kwmaan. Onuarad Hatwkanap Scutellaria rypiaapu Tapkubuna kym
MUKJIOpJia Ba Typiuda Ty3WIWIIra 3ra (GIaBOHOUANIAP CaKJIammHa Tacaukiaau. LC-
MS TtagkukoT HaTkaiapu S. immaculata Ba S. ramosissima TapkuOuma Kyiumaru
(dbnaBoHOMINIAPHU MIEHTU(UKAIMAIAII UMKOHUHUA Oeplu: XpU3HH-6-apabuHO3MII-8-
C-rnuko3us, U30paMHETHH-/-O-paMHO3UI-TIUKO3UA, pPaMHETHH-/-O-paMHO3MUII-
TTTUKO3WU/I, CKyTeJUJIapUH, OalKaJIvH, 5,7,2°,5'-terparuapokcu-8,6 -
TUMETOKCU(DIIaBOH, OpOoKCWIHH A-7-O-rmuko3un, 5,6,7-TpuruapoxcudiaBoHOH
(muruapokcubaiikaner)-7-O-TIoKOypPOHHI, HOPBOTOHHH- /-O-TIIIOKOYPOHH I,
Xpu3uH-/-O-TIIIOKOYpOHUA, OpOKCUIUH  A-7-O-TIIOKOYpOHHI, BOTOHHH-/-O-
TJIIOKOYPOHUZ,  HOPBOTOHHWH,  5,7,3-Tpuruapokcu-4'-metokcudiaaBoH,  5,5,4-
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TPUTHAPOKCU-8-METOKCU(IAaBOH, BOTOHHMH, XpU3WH Ba 5,2 -AUTHAPOKCU-6,7,8-
tpuMmetokcudaaBod.  Scutellaria  typmapunm  ypramum — Oyiikua  oJyiraH
HaTWXKaJapuMu3, Oy YCUMIMKIAp pakka Kaplid Ba aHTHOKCUIAHT (HaoJIMKKa 3ra
Oynran OaiikanuH, OalKajJeWH Ba BOTOHMH KaOW (IaBOHOWJIADHUHT MaHOaiIapu
AKAHJIUTUHU KYpCaTIu.

S. ramosissima HuHr ep yctku Kucmuman osimHran CHCl; am skcrpakt
tapkubuga GC-MS ycynmu €pmamuna skamu 27 Ta OupukMa (yriieBogopoiiap, &F
KHucloTanapy, ¢uaBonnap Ba creposuiap) anukiaanad. YmoOy CHClz skcTpakTHH
PTLC, EI-MS Ba UV ycynnap épaamMua TaxJIuil KWINII HATHXKacHIa SKCTPaKTAAH 3
Ta KyTONmiIuru kam Oynran momana (5,6-muruapokcu-7,8-mumerokcudaaBon, 5,2'-
IUTUAPOKCU-6,7,8,6'-TeTpaMeTokc  (pTaBOH Ba BAHWUJIMH aleTar) Jap axpaTuo
OJIMHJIY Ba Ty3WIHUILIAPU aHUKIIAHIH.

S. ramosissima ep yckH KUCMUHHHT ymMymud munwmiapu — (2.1%),
riukonmnugiapu  (1.3%), neittpan munumiapu (0.54%) Ba docdonunuaiapu
(0.26%) axxpaTu® OJMMHIM. S. raMOSISSIMa HUHT HEUTpasl JUIHIAPH YpraHUIraHaa
yllap TapkuOuaa  yriaeBOAOpOMJIap, KApOTHHOWJIAP, TpHALMITIUIEPUAIap,
ToKOo(epoIIap, SPKUH €F KHUCIOTaIapu, alu(aTUK Ba XaJIKaJIU CIUPTIAp OOpIUTH
aHuKJIaHau. [ukomunuanap Qpaxkmuscuja 3ca CTEPUWITIUKO3UANAD Ba YJIApPHUHT
adupiapyd, MOHO- Ba JUTAIAKTO3WIIUANMITIUIEPUATIAD, CTEPUITIIMKO3UAJIAp Ba
yIIApHUHT adupnapu TONWJIJIN. docdonunuiap bpakuuacuga
dbocharuammaTanonamunnap, Gochartuaunxonuunap, GochaTuAMIMHOZUTOIAD Ba
dbochaTuauk KUCIOTAIAp aHUKJIAHAW. YOy JUMHJ TYPYXUHUHT acOCH TapKUOWHU
dbochaTuanIxoauHIap TAIKUI TTaH.

Terumnmua, 38 ta Ba 29 ta 6upukmanap S. immaculata Ba S. ramosissima s¢up
Mo¥JIapu TapKuOmIa uaeHTUGUKANKS KWIHHIM. S. immaculata ga maxxop mMojyranap
cuparuga aneropenon (30.39%), oprenon (20.61%), tumon (10.04%), S.
ramosissima s¢up moinga sca repmakpen [l (23.96%), B-xapuodumien (11.09%),
nuHanoon (9.63%), rexcagexan kuciota (8.34%) Tapu aHUKIAHAH. Y30EKHCTOH
dbnopacuaan Tepuiran 0y ukku Scutellaria Typnapuan kumEBuil TapkuOIapu y3apo
coqumTHpwiIranga S.  immaculata sdup Moiiu TapkuOuma MOHOTEpIICHIIAp
aHUKJIAHMaJM, IIyHUHTJEK Oy MOW TapKuOuaa CEeCKBUTEPIICHJIAP Ba OKCH/JIaHTaH
CECKBUTEPIICHOUIAp MUKJIOPH Ky/Ia KaM dKaH.

Thymus seravschanicus HUHT ep YCTKM KHCMHHHMHT UKKHJIAMUYd METaOOIUTIIapH
tTaakuK KuauHad. T. seravschanicus wuar CHCl3 mu akctpaktuan GLC-MS yeyou
OwnaH ypraHuiranaa, TepreHiap, €r KucioTanap, GpiaBoHnap, crepoiuiapaad noopar
27 ta moana uaeHTudUKanus Kuauaad. Tumod, kapBakpona Ba N-uumodt jgap CHCl;
OKCTPAKTUHH Makop OWpHKMaiap cudaruaa aHWKIaHgd. [.Seravschanicus uunr
MeOH »skcrpaktunan sca npenaparuB TLC, HPLC Ba EI-MS ycynnapu €pnammna
MOHOTEpIieH (TUMOJ Ba KapBakpoJi)jaap Ba (uiaBoHOW (amureHuH-/-O-TIMKO3UI,
OPUOJUKTHON Ba HapUHTCHHUH)Iap aHuKiIaHgu. CyBIM DJKCTpPaKT TapKUOUIaru
KBEpUETPUH, 3JUlar Ba raml kuciotanapu sca ESI-MS Ba Termnum cranpaptiap
OWIaH COJMINTHPHIN OpKaiu aHukiIanau. T. seravschanicus MeOH, CHCI; Ba cysiu
OKCTpaKTIapUHUHT acocuit Oupukmanapu HPLC ycynu Owman Mukaopuit Taxwi
kwmmHA. Anukinaanmuda, MeOH Ba CHCl; skcerpakTimapuma acocuid Mojja
cudaruga tumona, CHClzskctpaktia sca n-numon (11.53%) yupaiian.
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T. seravschanicus »¢up wmoiium Tapkubuma >xamu 63 Ta OWpUKMaNap, Iy
xymnanaH, Tumon (37.5%), ¢emnanapan (26.0%), t-tepnuHeH (6.6%), N-LuMON
(5.2%), Ba Tumomanerar (3.1%) nap anuknanau. OJMHraH HaTHXalapra Kypa,
OKCHJUTAHTaH MOHOTepIeHiap 1. Seravschanicus »¢up Moluaarda MaBXyj
KOMITOHCHTJIADHUHT akcapuATHHHU udoanaiau. Yoy YCUMIMK XymoOyi Xuara ara
oynmu6, Tapkubuaa 5.8% sdup Moin cakjialmd aHUKIAHAM Ba YCUMIIMKHUA THUMOJI
MOJIJTACHHUHT STHTY TaOuKi ManOacu cudarua TaBCUs STUI MyMKHUH.

Mukopuii 'H SIMP (q-SIMP) ycymu Leonurus panzerioides Ba L.turkestanicus
JApPHUHT  TO3aJlaHMaraH METaHOJUIM  JOKCTpPaKTIapu  TapKuOugaru  Mapkep
OMpUKMaTapHU aHUKJIAIl Ba MUKJIOPUHN TaXJIWJI KWIHII y9yH Kyutanuwiau. by ycyi L.
turkestanicus tapkubuaa §-amerwirapnarui, raprnaruj, CTaXuipyuH Ba JICOHYPUHHH,
L. panzerioides na sca 8-anetwirapnaruj] Ba CTaxXuIApUHHU OUp BAaKTHUHT y3ujaa
TE3KOp AaHUWKJAll WMKOHMHHM Oepau. Xap WKKajga OKCTPAKTHUHT KUMEBHMA
OupUKManIapyu aHUKJIAHUIIN Kepak OYJraH MOJJaJIapHUHT KUMEBUN CHUDKUIIUIAPU Ba
anabuérnapaa KeNTUPWIraH MablyMOTiap OWIaH CONUIITUPHIN OpKAIA TOmUiau. L.
turkestanicus osxcrpaktuauar DMSO-0g ma  osjumHrax 'H gamp CICKTpHUIa
craxuapuHHUHT 2 Ta N-Me rypyxu yuyH Teruuniu 2 ta 62.96 and 63.18 uHTeHCHB
curHayiapu Kysatwian. 65.50 (J = 1.6 Hz) Ba 06.20 (J = 6.4 Hz) naru ayoOnetnap
upuaouiapuudar siagpocugaru H-1 Ba H-3 nportonnmapu yuyH xocaup. Yoy
ATOMJIADHUHT KUMEBHM CHIDKUII KYPCATKUWIAPUHU afabuéTiapaaru MabiyMoTiap
OwiIaH KHECWIA TaxXJIMI KWJIHII TapIiaruj MaBXKyUIMTHHA Kypcatan. 05.82 Ba 06.30
naru yxmam curtauiap H-1 Ba H-3 nporonnapura Terumum 3KaHIWry Ba SKCTPAKT
TapkuOuaa rapnarua Oopiauru anukianau. 1H SAMP  chnekTpHuHr apomatuk
OuMpUKMaJlap Y4yH XOC coxacuja 07.24 1ard CHUHIJVIET CUTHAJIVMHUHT OYJIHIIH
neonypunauHr  H-2  Ba H-6 mporonmapura rtermmumgup. L.panzerioides
skerpaktiauar 'H SIMP criekTpuia OKOpHAa KeITHPHIraH iyiuiap OpKaadm 8-
aneTUITapuarua Ba cTaxuapuH uacHTuukanus k. q-AMP cnextpaarm H-1
Ba H-3 (05.82 Ba 06.30) mpoToHjgapu Y4YyH TETHILIM IyOneT CcurHamiap 8-
ariermrapnaruara, trerunuimda H-1 Ba H-3 (85.50 Ba 66.20) maru mpoTOHJIapHUHT
nyOneT curHajuiapu rapraruara, 67.24 garm 2 Ta apoMaTUK MPOTOHJIAp YYyH
TETUIUIA CHUHIJIET JieoHypuHra Ba 062.96 garu N-Me HUHT CHHIJIET CHUTHAIU
CTaXHUJIPUHTA TETUIIUIA SKAHJIUTH aHUKJIAHIH.

g-JAMP rtaxmmn matwkamapu L. panzerioides Ba L. turkestanicus mapHuHT
METAaHOJUTM JKCTPAaKTJIapyu TapkuOumgaru Owmosoruk (aon wmoggamap - 8-
aleTUIrapnaru, rapraruj, CTaXuIpuH Ba JICOHYPHHIAPHUHT MUKIOPUHHA aHHWKJIAII
UMKOHHMHH Oepau. TaakuKOTIap dKCTpaKTiIap TapKUOWMHU ¥3apo Ta(oBYT KHIHIIIUHA
kypcatau. q-SIMP ycymu L. turkestanicus skcrpaktu TapkuOmIa Karta MEKIOpaa 8-
anerunrapnarua (17.34%), craxuapun (14.11%) Ba rapmarug (7.65%) Oopauru
aHUKIaHAu. JleoHypuH MHKIOpH 5ca JKCTpakTaa HucOatan kam (0.58%). L.
panzerioides skctpakTi kam Mukaopaa 8-aneruarapnarua (0.86%) Ba Ky MUKIOpaA
craxunpun (18.20%) caknamm mabaym Oyiamu. Wnuta® gwukunran ycyn q-SAMP
€pnaMuia OKOpHAA KENTUPWITaH KUMEBUNA MapKep MOJJAJapHUHT MHUKIOPUN
TaxJIMJIMHUA TYFPUJIAaH-TYFPU Ba OoIIKa xpoMarorpaduk ycyimapra COJUIITHPTaHia
aHYa KMCKA BaKT WYHJIa aMaJira ONTUPHII UMKOHUHH Oepajii.
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L. panzerioides Ba L. turkestanicus mmHr 3¢up Mmoinmapu tapkuobu GC-MS
épnamuna ypranunau. TagkukoTiapnaa Oy maxamummii Leonurus typiapu opacujia
MyalssH Gapkiap Ky3aTwiad. TaakuK KWIMHTaH HMKKala YCUMIIMK Typjapyd Xam
MOHOTEpIICHIap KaTopura MaHCy0 O5BTEHOJI, CHATYJICHON, KapuO(PWIIICH OKCH,
BUPUIUQIIOPOST Ba Y-3BIECMOJ cakjalid MabiayM Oymau. L. turkestanicus Huur ep
YCTKH KUCMHJIaH OJIMHTaH 3(Up MOWWAA OKCHUJJIAaHTaH MOHOTEpIEHIap (TUMOJ Ba
KapBakpoy1) Ba ceckBureprieHynap (B-kapuodriuieH, o-rymyJieH Ba KapuoQpuIUICH
OKCHJ) acocuii Maxkop Oupukmanap cudaruma TtaBcudiaanubd, Oy Typ THMOI
XEMOTHITUTAa MaHCy0 dKkanmuru anukiaanau. Jlekun L. panzerioides moiin tapkubuaa
dbeHunmponaHouyIap  (PBTEHOA  Ba  N-BHHWITBASAKOJN),  JUTEPICHOHIJIAP
(IMTUAPOAKTHHUANONNI), Ba MOHOTEpHeHaap (BEpBEHOH, N-IUMON-8-071 Ba
MHUPTEHOJT) yupanm 0y TYpHHU 3BT€HOJ XEeMOTHUITUTA KUPUIIIMHA KYPCaTIH.

Nepeta alatavica, N. cataria, N. nuda Ba N. olgae TypmapuHHHT ep yCTKH
KucMmiiapugad onuHran »¢up wmoitmapu GC-MS Eppamuaa Taxiaun KAJTUHAM.
Harwxkamap 4a-a,7-B,7a-o-HeneranakTod, 4a-a,/-0,/a-o-HemeTanakTon Ba 1,8-
muHeonHn N. nuda TapkuOua ydpaimvHu Ba Oy Typ XaM HENEeTalakToH, xam 1,8-
IIUHEOJI/TMHAJION XeMoTunura kupumuHu kypcataud. N. alatavica s¢up wmotinaa
THUMOJI, KapBaKpOJI, BepOEHOH Ba OOpHEO KaOu MOHOTEPIICHIIAp aCOCUN OMpUKMaap
cudarra Ba HEMETAIAKTOHIAp KyJa KaM MUKIOopAa yupamu anukiasnad. N. olgae
HUHT 3GuUp MOWM TapkuOuja aleTUIIUKIOTeKCaH, 2-METUIIUKIONEHTaHOH, 3-
METHJIITUKIIOTICHTAHOH Ba 3-M30NPOINUI-2-METHIIUKIONICHTAaHOH | Ba 2, SBbHH
KETOHJIap KYI MHKJOpAA aHWKJIAHWO, JUTHIPO-O-HEMETaJaKTOH Ba HEMETATAKTOH
u3oMepiiapu MUHOP Moananap cudaruaa Kysatwirad. XKamu 0yauo, N. alatavica, N.
nuda Ba N. olgae s¢up moitnapu tapkubOuaa terunumya 43, 49 Ba 31 ta GupukManap
anukaanan. Tumon (48.5%), kapBakpoin (7.5%), Bepoernon (7.7%) Ba 1-okTeH-3-0I1
(4.1%) nap acocuit oupukmanap cudaruga N. alatavica TapknOMHM TalIKWIT KUJITaH.
Maxamnuit propamusan Tepriran N. cataria Huar a3dup Moitn OupMyHUYa Mypakkad
TapkuOra sra 6ynuo6, 4a-a,/a,7/a-p-ueneranakton (31.1%), 1,8-muneon (12.3%), 4a-
a,7-B,7a-a-aenetanakToH (8.9%), Tumon (8.4%) Ba kamdop (4.6%) Maxkop Moaaiap
cudaruaa xxamu 35 Ta OMpUKMaaH HOOPAT SKAHIUTH aHUKJIAH]IH.

Posmapun  kucnoracu  Tabumii  KapOOKCHMIUIM  TONU(PEHONT  KUCIOTACH
xucob0nann6, Nepeta Typ Vyeumimkimapu TapkuOUIard MyXHM — HKKajJaM4d
metabonmutaup. Tagkukoraapumus Hatmkacuga N. alatavica, N. cataria Ba N. olgae
JApHWHT TO3aJaHMaraH METaHOJ OJKCTPAKTIApUAard pPO3MapUH KHUCIOTACHHUHT
MHKIOPH aHMKJIAHIM. Ypranwiran Nepeta TypllapHHUHI METAaHOJUIM SKCTPaKTIIapu
«OapMoK u3napu» npodunapura kypa ¢apkianuimu anukiaanau. HPTLC taxmun
HaTmwkanapu N. olgae Tapkubuna po3mapun kucinoracu tyrMmaciury, N. alatavica sa
N. cataria map TapkuOmma sca Tterumninua 0.65 mr/r Ba 0.40 Mr/r Mukmopuaa
pPO3MapuH KHUcJIoTacu 6opauru aHuktanau. Mnutad unkunran ycynaan 6apua Nepeta
Typiapuaa €K JOPUBOP YCUMIMKIAp TapKuOWga pO3MapuH KHUCIOTACHHUHT
MUKJIOPUHU aHUKJIAI1a (honjamanuin MyMKHH.

Salvia typmapu numma Salvia officinalis a¢pup motimapura sHr 00 3KaHIUTH
AHUKIAHTaH. BU3HUHI TajKMKOTIAPHMHU3 HATIKAApH Y30EKHCTOH IIApOMTHIA
yerupuaran S. officinalis a¢up molin Tapkubu Oomika AaBiaTiapja YCTHPUITaH
TypJIApHUHT TapKUOUIATW MOJTAIADUHUHT TapKuOW Ba KOHIIGHTpaIusiapura Kypa
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Yyxmanumra Ba aipum ¢apkiapu anukiaagay. S. officinalis rapkubunan xxamu 35 Ta
Ooupukmanap, xxymiaaad yuc-tyiied (19.7%), kamdop (12.9%), 1,8-muneon (9.2%),
a-rymylieH (6.4%), manoo:n (5.9%), Bupuaudiaopoi (4.6%) napHu aHukiiaauk. buzna
Yycrupwiran Oy Typ Y4yH MoOHOTeprneHmap (yuc-TyhoH, kamdop, 1,8-mmHeon, a-
TYMYJIEH) XOC SKaHJIUTH aHUKJIaH/IH.

Huccepranusi umuHUHT «Lamiaceae KOMIOHEHTJIAPUHHUHI OHOJOTHK
daosnukaapu» 1e6 HOMIAaHTaH Y4YuHYM ©Oo0maa 16 Ttypnarm Lamiaceae
VCUMIIMKIIApW ~ KOMITOHEHTJIAPUHUHT OHMOJOTHK  (DaOJUIMKIIAPUHU  ITUTOTOKCHK,

OakTepus Ba 3aMOypyFiIapra Kapiid, aHTHOKCUIAHT TeCTIapAa TeKITHPUIIIH.

HutoTrokcnk  daoumkaapuHu  anukiaam. Ajuga turkestanica man
aXpaTWIraH METaHoJI, XJI0podopm, OyTaHOT Ba CyBJIM IKCTPAKTIAP, UPUIOUATIAD Ba
sknucteponnapan Hela (Gawamon OyitHM capatonm), HepG2 (remaTouemiromsp
kapuuHoma), MCF-7 (xykpak 0e3u caparonu), HL-60 (YTkup Muenous JeUKo3u),
P3X (cmukoH mumenomacu) xykaiipamapura TabCupH YpraHnwian. Hatwkanap mryHu
KYpCaTAWKW, WHAUBUAYal HPUIOWIJIAD Ba DKIUCTEPOUUIAp amalja LUTOTOKCHUK
daommk kypcarmaiinn (ICso>50 mxr/min). Ajuga turkestanica HuHr Xjaopodopmin
HKCTPAKTHU TEKIIUPWITaH HaMyHalap WYHIa SHT IOKOpH (4-KaaBall), JIEKUH KOHTPOJ
MOANAa — JIOKCOpyOMUMHIra HHUCOAaTaH COJUIITUPWITaHAA Ky4dCU3 UHUTOTOKCHUK
(aouK Kypcatras.

4-xanBaj
Ajuga turkestanica KOMIOHEHTJIAPUHUHT HHTOTOKCHK (a0 LTHKIapH
1Cso (MKr/mu1)

Hamyna HeLa HepG-2 MCF-7 HL-60 P3X
H,0 skctpakT 234.25+18.34 144.42+10.07  193.04+10.59 79.5 >200
BuOH skcrpakt 133.11£10.24 119.96 £8.57  130.56+10.53 - -
MeOH skcTtpakt 72.34£2.78  75.04 +£5.80 81.94 +£2.59 120.3 >200
CHCI; 3kcrpakr 7.13 £0.85 9.03 £0.92 10.77 £ 1.44 21.2 118.9
Typkectepon 75.17+4.14 63.01+7.53 105.21+10.96 - -
20-T'uIpoKCHIKAN30H 85.57+3.25 57.10+10.77 73.81 +10.71 - -
[{nactepon 77.24+10.15 52.03 +7.85 82.07 £ 11.69 - -
Iapnarua 58.31+10.58 51.79+12.85 94.96+19.07 - -
8-O-Anerunrapnarus 61.59+8.17 68.14+11.35 86.09+12.04 - -
22- AleTunimacTepoH 6749 +£847 T71.38+2.74 115.45 £ 0.38 - -
JlokcopyOunuH 1.07 £ 0.11 0.39 £ 0.04 0.28 £ 0.02 0.019 12.6

Phlomis thapsoides HMHr SKcTpakTIapyu Ba WHIUBUAyaAT XOJJIArd MOJajapu
pak Xyxaipanapura HucOaTaH Ky4cu3 [UTOTOKCUK (DAOJUIMK HaMOEH Kuirad. JIekun
xsopodopmmu skcrpakt HL-60 xyxkaiipanapura mutoTokcuk (ICsp=10.6 mkr/min)
daomk kypcarrad. TapkuOuga upHIOWI TIIMKO3WmAIapu cakiaoBun Phlomis
TYpPJAPUHUHT CYBJIM JKCTPAKTIApWHU (AOJUTMKIAPU TEKIIMPUITAHAA, yJap Kydcu3
IIUTOTOKCUK (haoJUIMK HaMOEH KWWK Ba Oy amaObuériapra KeJITUPUITaH
MabJIyMOTIIapra MOC KEJIUIIN aHUKJIaH]IH.

bab3u Scutellaria Typkym ycuMIMKIapuHU pakka Kapllld XyCyCHsTIapra ira
SKaHJINTH TYFPUCHA afabuéTiapaa KyNTHHA MabIyMOTJIap KeATHPWITaH, JCKUH S.
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Immaculata Ba S. ramosissima JapHUHT [HMTOTOKCHK XYyCYCHSTIIApH Owm3rada
ypranuamarad. FOxopuma kentupuiaran Ajuga turkestanica sa P. thapsoides map
Kabu nuToTokcuk ¢aomumkan Scutellaria typnapuauar CHCl3 skcTpakTiapu xam
HaMOSH KuiraH. Texkmmpuiarad ¢raaBoHOWIIAp wWuyuaa (akaT XpU3UHTHUHA
IIUTOTOKCHUK (haOJIITUK KYPCATUIITN aHUKJIaH M (5-7KaaBad).

5-xaaBaJa

Scutellaria immaculata Ba S. ramosissima KOMIOHEHTJIAPUHUHT IATOTOKCHK (hao uIuKIapu

HamyHa 1Cs0 (MKr/™MuT)
HelLa HepG-2 MCF-7
S. immaculata MeOH 62.898 +2.860 42.81+ 3.88 62.53 +£0.47
(ep yctku kucm)  CHCl3 20.552 £ 1.597 13.86+ 1.15 31.52+1.32
H,O 32.086 + 0.829 32.06 £2.28 44.05 + 3.25
S. ramosissima MeOH 74.571 £2.512 62.91 +6.27 69.73 +5.93
(ep yctku kucm)  CHCl3 23.181 +1.543 9.04 +1.04 30.41 £0.37
H.0 86.365 + 4.104 66.57 +£4.70 93.19+5.10
S. ramosissima MeOH 66.573 + 6.232 52.59 +£4.20 53.01 +£3.88
(nnausn) CHCI; 0.219 £ 0.934 12.83 £ 1.49 17.29 £1.27
H,O 57.197 + 3.613 40.29 + 3.44 54.30+0.22
Jokcopyoummu (MKr/mi) 1.07 £ 0.11 0.39 +0.04 0.28 + 0.02
1Cso (MKM)
AnNWreHnH 33.306 + 4.323 64.56 +5.72 17.25+1.33
ATNHUTeHUH- 7/ -TJIUKO3U/T 137.832 + 4.981 291.61 +£23.46 151.64 +14.87
Xpu3uH 22.808 + 3.793 13.98 £ 1.09 22.73+£2.48
[uuapo3un 148.990 +£ 12.773  151.64 +£14.19 184.13 £17.37
[MunoneMOpuH 109.825 £10.165 150.97 £15.19 171.63 +£11.78
Ckyremnapus 127.826 + 7.221 94.60 £5.16 31.84 +£3.35
Joxcopyoummun (MmxM) 1.84 £0.19 0.67 = 0.07 0.48 + 0.04

Thymus seravschanicus HHHT e€p YCTKM KUCMHIAH aXpaTHO OJIMHTaH
AKCTpaKTIap Ba 9 Ta OUPUKMAHUHT IIMUTOTOKCUK XYCYCUSTIAPUHU YPraHWIl IIyHU
Kypcatauku, nHauBuayain moaaa — ramn kucioracu (1Csg=7.28+4.52 mxr/mia) HL-60
XyKaupajapura, JJular KUCIOTacu Ba KapBakpon 3ca Hela xyxkaipanapura
(terunumua 1Cs=7.62+3.06 mxr/mi Ba [Cs=12.73+3.11 MKI/mMi1) Ky4IH ITATOTOKCHUK
TabCHUp KypcatraH (6-xaaBai).

OnuHran HaTwkagap T.Seravschanicus ycuMauruaaH MUTOTOKCHK TabCHUpPra ara
MoAaapHUHT MaHOau cudaruaa GoigaTaHuIill MyMKHUHIUTUHE KYpCaT/iu.

Tankukotrnapaa Leonurus panzerioides, L. turkestanicus, Nepeta alatavica Ba
Salvia officinalis wuar w™eraHom okcrpaktiapu Hela, HL-60 Ba P3X

XyXaipanapura HECOATaH KyduCH3 IIMTOTOKCHK TabCHP HAMOEH STHINW AHUKJIAHIN
(ICs50 >100 MKr/™mo).
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6-3KaaBaI

Thymus seravschanicus KOMIOHeHTJIAPHHUHT IUTOTOKCHK (paosliIHKIapu

1Cs50 (MKT/MJT)

Hanyna HeLa HL-60 P3X

MeOH skcTpakT 91.86+29.27 27.03+£3.84 157.1
CHCI; skcrpakt 99.87+25.24 19.43+6.40 89.4
H,0 skcTpakT >100 28.32+8.92 >200
I'ekcaH 3KCTPaKT 108.5 10.8 50.6
Tumoun 18.0+£7.16 26.3+6.16 -
Kapsakpoa 12.73+£3.11 23.60+1.29 -
n-L{umon 21.87+£3.09 28.36+5.26 -
AnureduH- 7/ -TIIMKO3UI 53.64+10.68 23.36+1.99 -
DPpHUOAUKTHON >100 26.49+0.97 -
Hapunrenun 67.01+£2.01 31.07+0.73 -
Ksepuerpun 21.75+0.23 36.57+£3.99 -
DJu1ar KHCJI0TacH 7.62+3.06 26.0+0.45 -
I'ana kuciaoracu 15.25+5.42 7.28+4.52 -
Jokcopyoumun (MxM) 1.84 £0.19 0.02 £ 0.001 -

Mynaail Kuand, onubd OOpUITraH TaaKUKOTIApAa KaMu 47 XU 3KCTPAKT Ba 25
ta wHauBHayan monamanapam Hela, HepG-2, HL-60, MCF-7, Caco-2 Ba P3X
XyKalpanapura HUCOATaH LUUTOTOKCUK TabCUpJIapu ypraHwiau. HaTwxkamap myHu
kypcatauku, P. thapsoides aunr xmopodopmin skcTpakTu Ba rayut kuciaoracu HL-60
XyKalpallapuHH, 3JUIar KUCIOTacu Ba KapBakpos 3ca Hela pak XxyxkaipanapuHu
nposidepanuscuHy  cekunamTupran. ®naBonouwn XpusuH, S.immaculata Ba S.
ramosissima japuuHr xjopodopmiam skcTpakTiapu  HepG2  xykaipamapuHu
KYHaluIMHA TYxTatran Oyica, A. turkestanica HuHT XJIOpOQOPMIIH 3KCTPAKTH
Oapua TypJaru pak xykapajgapura HUTOTOKCHUK TabCUp HaMOEH KuiraH. bymapnan
KenmuO 4yuKuO aTHIIUMHU3 MyMKUHKUA, alTHUO YTUJITaH DKCTPaKTIap Ba WHIWBHIYaT
MO IaJIapHU KEITYCUAa YyKyppOK YpraHuil Tajnad 3THIaIu.

Bakrepuss Ba 3amOypyriapra kapmu (ao/UIMKIAPUHUA aHMKJIam. 16
Typaaru Lamiaceae ycumuMkiapugaH axpaThuO OJraH KOMIOHEHTJIAPHUHI KEHT
cnekTpaaru TpaMm-mycoar Streptococcus pyogenes ATCC 12344, MeTUIIMIUTHH
pesuctent Staphylococcus aureus NTCC 10442; S. aureus ATCC 1000/93; Bacillus
subtilis RKMUz 5, rpam-manduii Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 27853, Pseudomonas aeruginosa ATCC 27879, Escherichia coli
RKMUz 221 Oaktepusiap, Ba InyHuHTIek 3aMmOypyriapra Candida albicans
RKMUz 247, Candida albicans ATCC 90028, Candida glabrata ATCC MYA 2950
Kapu  GaoJTUKIapu  TUCK-TU(Qy3usich Ba CEpHsUIM  KETMA-KET CYIOJITHPHII
TecTiaapuaa 6axoJaHau.

Ajuga turkestanica skcTpakTiapu, HPUAOWIJIAPH Ba SKIUCTEPOUTAPHHUHT
(baoMKIIapUHU  TEKIMUPHUIN  HATWKajlapu  MyHH  Kypcaraukw,  22-O-
anermnuactepon MIC=0.125 mM konueHTtpanusaa P. aeruginosa Hu Kydwid
uHrubupnanrad (7-»aasa).
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7-3xkanBaJ

A. turkestanica Ba S. ramosisSima KOMIOHEHTJIAPHHUHT Xap XWJI NaToreH Mukpoopranusmiapra kapum MIC Ba MMC koHIleHTpanusijiapu

S. aureus S. pyogenes P. aeruginosa C. albicans C. glabrata

P = = _ s

= Q = Q = Q = O = &)

= Q = O = O = O ~ O

Havyna N = % N = % N = % N = % N = %

A. turkestanica
unausu CHClI; 6.8+0.1 006 05 8.2+0.2 0.03 0.25 4.9+0.1 4 >4 5702 2 >4 3.9+0.1 >4 >4
SKCTPaKTH
S. ramosissima
ep ycr.x. CHCl; 8+ 1 0.5 4 742 006 05 6 +0.8 1 4 0 0 0 5+0.3 2 4
SKCTPaKTH
S. ramosissima
uinguszu CHCI, 8+1 0.5 4 8 +1 0.03 05 5+0.5 1 4 5+0.2 >4 >4 - 4 >4
SKCTPaKTH
22-0-Ac- . 0 0 0 3.9+0.1 05 >05 3404 0125 0.25 |3 >05 >05 |0 0 0
LUACTEPOH
Annreann™ 0 0 0 4+0.5 0.5 >0.5 0 0 0 0 0 0 0 025 05
Amuremi-- - 05 >05 |5 05 >05 |- 05 >05 |51  >05 >05 |5+l 025 05
TIITAKO3U]
Xpusun* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hunaposzum™* - 0.5 >05 | - 0.5 >0.5 0.5 >0.5 0 0 0 0 0 0
[Munonembpun™ | - 025 1 - 025 1 - 05 >0.5 4 +1 025 025 |5 025 0.25
Ckyremiapun™ 0 0 0 4+0.3 0.5 >0.5 0 0 0 6 0.5 >05 >05 |5+0.6 025 05
AMIUIATAH 13.5£05 25 >25 25 +1 0.05 0.1 0 0 0 - - - - - -
Bankomuuunn™ 10+£0.2 0.8 125 | 15+l 0.1 0.4 0 0 0 - - - - - -
Hucrarun™ - - - - - - - - - 10£1.2 0.2 0.4 12 £1 0.2 0.2

*MHANBULyal MOJJIaJIap KOHIEHTpanusuiapu MM n1a; *KOHTpOII KOHIEHTpalMsIapy MKI/MII 1a; |.Z. — MHruOupIIaHran 30Ha



Xnopodopmin 3KCTpakT S. aureus Ba S. pyogenes ra xapmu (terunuimya MIC=60
Mkr/min Ba MIC=30 wMkr/my) aMnuiuUIMH OWJIaH COJIMINTHUPUIITAHIA OUp XU
Japaxkaja TabCUp KypcaTraH.

2 Ta Scutellaria Typunan axxpaTtuirad 3KCTpakT Ba HHIUBUAya (aBOHOUIIAD
vapaa S. ramosissima HUHT ep YCTKM Ba WIAM3 KHUCMHUAAH OJMHIAaH XJIopodopm
AKCTpaKTiIapu S. pyogenes ra HucOataH Kywin Oakrepuiup (terunvindya MIC=60
Mkr/mi Ba MIC=30 Mkr/mi) Ttabcup HaMO€H KwiraH (7-)kajaBail). ANWUIEHUH Ba
YHHUHT TJHMKO3HIH, MUHOIEMOpuH Ba ckyresmiapuH C.glabrata (MIC=0.25 MM) ra
HucOaTtaH ce3rupiauk Hamo€H Kuirad. Llynunraex anureHuH-7-O-rnuko3un 6apua
TEeKIIUPUITAaH MUKpoopranusmiapra Kapmu ¢aommmk  (MIC=0.25-0.5 ™M)
kypcartnmu anuk1anau. Ckyremurapus 3ca S.pyogenes, C. albicans sa C. glabrata uwu,
[UHAPO3U/]] Ba MUHOLEMOpUHIIAp 3ca S.aUreus Hu Ky'@Id HHTHOUPIIANIN Ky3aTUIIIH.

Leonurus turkestanicus muar meranosmm dkcrpakt, Phlomis bucharica, P.
salicifolia, P. sewerzowii, T. seravschanicus N. cataria Ba Salvia officinalis mapuunr
a¢hup MOMIApUHU IOKOpHUIA KEATUPUITaH MUKPOOPTaHU3MIIapra KapIiiu Tabcupiapu
TEeKIIUPWITaH/a, Yyldap MHUKpoO Ba 3aMOypyFiapra Kydcu3 (aojUIMK HaMOEH
ATUIIAPU aHUKJIAHIH.

Nnmuit TagkukoTnap noupacuna 16 xun Lamiaceae YcMMIIMK TypiiapuiaH
onuHrad 17 X sKcTpakT, 12 Ta uHaMBHIyan OMpukMa Ba 7 Xwi 3pup MoiiapuHu
IOKOpUJIa  KEITHUPWUITaH  MHUKPOOpPraHU3MIIapra  TabCUpJapu  YpraHUJJIH.
Hatmwkanapna mawnym Oynummua, Ajuga turkestanica mam axparwiaran 22-O-
aleTHIIMACTepoH Mojamacku P. aeruginosa Hu, XIopodopM 3KCTPAaKTH 3ca
METHUIIWIITMH-PE3UCTAaHT S. aureus Ba S. pyogenes Hu wuHruOupnarad. byHmax
tamkapu, Scutellaria TypmapumaH aHWKIaHTaH AMUTCHWH Ba YHHHT TJIUKO3HIH,
nuHoleMOpuH Ba ckyreliapun  C. glabrata 3amOypyrura, nuHapo3uj Ba
MTAHOIIEMOpHHIIAp 3ca S. aUreus ra Kapim Ky4in (GaoJTuK KYpCaTUIITN aHUKIaHIH.

AHTHOKCHIAHT (ao/TuKIapuHu aHMKJam. 16 Ttypgaru Lamiaceae
VCUMJIMKIIApUIaH a@XpaTUO OJIMHTaH »JKCTPaKTiIap Ba JPUpP MOWIAPUHUHT
antrokcuaanT daomumkiaapu DPPH, ABTS Ba FRAP Tectinapuma 6axonasgy.

Hatwxkanap myHu kypcatnuku, Ajuga turkestanica man axpaTu® oJMHTraH
HaMyHanap wuuuga ¢akar CyBIM SKCTpakT KOHTpod kBepueTtuH (1Cso=3.37+0.77
MKT/MJT) OWJIaH COJIMIITUPHWIITAHAA 2 MapTa KyuCH3 aHTHUOKCHAAHT (DAOJUIUK HAMOEH
KHJITaH.

Phlomis thapsoides aunr ymymuii gperosuiapu Tapkuou Folin-Ciocalteu ycynura
Kypa aHMKTaHAM. YcuMmimukHEHT EtOAc skctpaktn 362.06 MI raml KHCIOTacH
SKBUBAJICHT/T HaMyHa MUKJIopuaa, Oomka (ppaxuusuiapra (37.67 Ba 69.55 mr ramn
KUCJIOTaCH OHKBUBAJICHT/T HaMyHa) COJUINTUPWITAHAA IOKOPU yMyMHUM (deHom
TapKUOWTa dra YKAHJIUTH aHUKJIaHIu. OUKpUMH34Ya, TapKuOuIaru (heHoa MoaIanapu
cab6ab EtOAc sKCTpakTH IOKOPY aHTUOKCUAAHT ()aoJUTMK HAMOEH KUJITaH.

Nepeta typmapu 3¢up wMoittapu ¢eHonm MoHoTeprennapura (aitaukca N.
alatavica) 6ori 0yim6, DPPH Ba ABTS Tectmapma ce3wiapid aHTHOKCHIAHT
baoukIap Kypcatau. Vrkasunran FRAP TECTUIA TUMOJ KYy4WIM aHTUOKCHUIAHT
tabcupra sra skanmuru anukaanam (ICs,=2357.50 (MM Fe (II)/r)). N. alatavica aup
MOWUHUHT AQHTHOKCHJAHT TabCUPU YHHUHT TapKUOUAAru Kyw@WIH AaHTHOKCHIAHT
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TabCUpra 3ra TUMOJI Ba KapBakpod (3pup MonHUHT 64% MHU TalIKWI 3TraH) (eHon
MOHOTEpHeHIapy OYauiura 60FIuK 1e0 Xyaoca KUIHH]IN.

Scutellaria immaculata Ba S. ramosissima »¢up Moiijgapu Ba yJIapHHUHT 3 Ta
acocHil KOMITIOHEHTJIapy (dBrEHOJI, THUMOJ, Ba JIMHAJIOOJ) HHUHI AHTHOKCHJIAHT
daommknapu ypranwimu. TaxpuOanapgaa S. immaculata HMHT CyBiIM SKCTpaKkTH
(1C50=3.48+0.02 Mkr/mi) 3HT 10KOpH (Gaouiik HaMo€H 31au. LIyHuHTrIeK (1aBoHU
ckyreiapu  (ICs50=4.77+0.53 MKr/mMia) XaMm KOHTPOJ MOJJa - KBEPIETHH
Japakacuia aHTHOKCUIAHT (aoJTuK KypcaTau (8-xaaBan).

8- skaaBaJ

Scutellaria immaculata Ba S. ramosissima KOMNOHEHTIAPHUHUHT AHTHOKCHIAHT (A0LTHKIIAPH

(DPPH Tecr)
Hamyna I1Cs0 (MKI/Mu1) HamyHa I1Cs0 (MKI/Mu1)
S. immaculata MeOH 6.41 +0.62 AnureHuH 206.17 +18.12
(ep yer. K.) CHCl3 30.09 £3.21 Anurenun-7-rimm | 286.54 + 25.96
H,O 3.48 +£0.02 Xpu3uH 308.27 £28.34
S. ramosissima MeOH 9.62 £0.98 Hunaposun 13.90 + 1.46
(ep ycT. K.) CHCl3 13.86 +1.43 [MusoueMOpuH 413.01 £35.21
H,O 5.62+0.51 CkyTe/u1apuH 4.77 £ 0.53
S. ramosissima MeOH 10.77 £1.12
(mnau3) CHCl; 12.88 £ 1.50 KBepuernn 3.37+0.77
H,0 5.81 £ 0.53

Thymus seravschanicus »skcrpakTiapu, (ruaBoHOMTapu, >(HUP MOMIapH,
MOHOTEpIIeHIap Ba  (EHOJ  OWpUKMaJapH  aHTUOKCHJIAHT  XYCYCHATIapH
yprauwiaranaa (9-xkansai), T. seravschanicus maH axpaTHiIraH sjuiar KHCIOTACH
KOHTPOJI KBEpIETHUHTa HUcOaTaH 4 Gapobap Kydjau aHTHOKCUIAHT (HaoJUIMK HaAMOEH
KWW Ba aHTHOKCUIAHT BOCUTA cu(aTha TABCHUS dTUIIIH.

9-:xkanBaa

Thymus seravschanicus koMnoHeHTJIapuHHHT aHTHOKCHIAHT (aoummkiaapu (DPPH Ttecr)

Hamyna 1Cs0 (MKI/MU1) Hamyna 1Cs0 (MKr/mua)

MeOH skcTpakT 15.87+0.44 Ksepuerpun 5.13£0.23
CHCI; skctpakt 54.86+3.51 DJi1ar KHCJI0TACH 0.79+0.01

H,0 skcTpakT 16.72+0.86 I'ana kuciaoracu 0.96+0.06
n-1{umour >100 Ddup moiin 131.9 £3.50
Amurenus 7-O-TmuKo3un >100 KBepuerun 3.02+0.10
OpHUOIUKTHOI 5.39+0.22 Ackop0uHn kucjaora | 0.31 +0.01
Hapunrenun >100

DPPH Ttect natmxkanapu Salvia officinalis a¢up moiin kyucus (ICsy 105.94 +
5.32 MKI/MJT) aHTHOKCHJIAHT XyCYCHATHUIA 3T'a SKAHJIUTUHU KYPCaTIH.
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Vrrasuran DPPH, ABTS Ba FRAP Tectinapuaa xamu 20 XHl 9KCTPakT, 26 Ta
uHAMBHAyal mMojaa Ba 10 X 3¢up MOMIAPHHMHI aHTHOKCHAAHT XYCYCHATIApU
0axonanau. OnuHrad HaTwkanap S.immaculata nunr cyenu sxcrpaktu, N. alatavica
HUHT 3GUp MOIH, MHIAUBUAYaI MOJIajap/iaH 3¢a CKyTeJUIapHH Ba 3JUIar KHCIOTaCcH
IOKOPH aHTHOKCHIAHT TabCHPIa dra SKAHJIUTHHU KYPCATIH.

XVYJIOCAJIAP

1. 16 typmarm Lamiaceae ycumnmknapuaan 8 Ta SHTU, *KamMu 64 Ta
MeTabonuTaap 3aMmoHaBui Xxpomartorpaduk ycymiap (npenapatus HPLC, CC, PTLC)
épramuia axparuO OJMHIWA. BHUpUKMaNTapHUHT KUMEBHM TY3WIMLIAPA aHAJUTHK
(HPLC-MS, HR-ESI-MS, 1D Ba 2D SIMP) ycyinapu épaamuia HCOOTIaHIN Ba yiiap
AKIUCTEPOU ], (PIaBOHOU, UPHUIIOHI, aJTKaJIOUJ, TEpIEHOH] Ba (HEHOJ MOJaanapu
cudatuaa uACHTUPUKALMS KATUHIH.

2. Lamiaceae ounacu 16 Typ ycumnukiaapuHuHr 3¢up Moitapunu tapkudu GC,
GC-MS Ba GLC-MS ycymnapu épnamuna Wiley Ba NIST mabiaymotrnap 6azacunan
doiinanannG MIeHTH(UKAIMA KWIMHAA. Y3P ¢ropacuaarn yméy yCHMIMKIApHA
Vpranuin  HaTWXKaldapu, yiaapHu (QeHosll OupUKMalapd Ba  OKCHUTC€HJIAHTaH
MOHOTEPIICHOUJIAPHUHT 00N MaHOaIapy SKAHIUTHHH KYpCaTIu.

3. Ajuga turkestanica maH 7 Ta SIHTH SKAMCTEPOMJ aXPAaTHIAX Ba YJapHUHT
KUMEBUM  TY3WIMIIM  CHEKTpall  ycyjuiap €paamuaa ucOoTiIaHau. Yoy
skaucrepousap S-HB crepoua simpocupa 1la-ruapokcu (3KBaTOopuan) TypyxXH
cakjamy Ba TYpPKECTepOHAaH (apKiIu TOMOHJIApYU MOJEKYJIAaHUHT €H 3aHXUpU
KHCMHU/JIA KAHJIUTH aCOCIIaHIH.

4. Phlomis thapsoides ycumimruman sSHCH amnojiip OMpPUKMA aKpaTHIAW Ba
Mmacc-, 1D Ba 2D SAMP cnektp mabiymotiap ymoy MOAAaHUHT Ty3unumu 6,10,17-
TPUMETHUII-2-0KTaJIeKaHOHTa aifHaH MOC KETUIITMHU KypcaTaJiu.

5. 5 ta Phlomis Typua symfiaHuInTa Kapiim XyCyCusaTra ara Mapkep OupruKma
— JIAMUMJHUHT MUKIOPH TaxXJWJI KWIMHIU. P. SeWerzowii ycuMJIMra JIaMHHI
UPUIOUAMHUHT 00M MaHOau cudarumaa TaBCUs STHIIIH.

6. Thymus seravschanicus gau 4 ta ¢iaBoHousa, 2 Ta peHos oupukManap Ba 3 ta
MOHOTEPIICH aXKpaTUO OJIMHIW Ba UACHTU(PUKAIMS KWIMHIU. YOy YCUMIUK dPUp
MOIH Ba TaOWHMII aHTHOKCHUIAHT - TUMOJ MaHOau cudaruma dhoigagaHUIITa TaBCUs
STHIITN.

7. Leonurus panzerioides Ba L. turkestanicus tapkuOumaru Mapkep OupuKMaap
8-aneTwirapriarui  Ba  rapmarua  MpPHIOWANIApU, CTaXWAPUH Ba  JICOHYPUH
ankajnouapuHuHr q-AMP MuKa0puil Taxaun ycyiu uiiad YuKUIIu.

8. HPTLC ycynu Ownan Nepeta alatavica, N. cataria, N. olgae typnapu
crangaprusanus kuuHad. N. alatavica sHr kynm MUKAOpIa SUDTHFJIAHUINTA KapIid
TabCHUpra 3ra MOJjJa - PO3MapUH KHCIOTACMHUHT camMapalii MaHOaW HKaHIUTH
aAHUKJIAHH.

9. 16 typ Lamiaceae ycumnumkiapuman oiuHraH 47 Xui JKCTPakT Ba 25 Ta
WHIUBUyal MOJJAJIAPHUHT IHUTOTOKCUK (aoyummkiapu Tekmmpuiaan. Hatwkamap
nryHu Kypcarauku, Ajuga turkestanica, Scutellaria immaculata, S. ramosissima HuHT
xyopodopmmn skctpakTiaapu Hela (Gagamon OyitHM capaToHUW) Xykaiipamapura
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MUTOTOKCHUK TabCUp Kypcarran. Thymus seravschanicus ycummmrun Hela Ba HL-60
(YTkup Muenoun JelKo3M) Xyxahpanapura HUTOKCHK (aon OyiraH rajiil Ba 3juiar
KUCIIOTAJIADUHUHT SIHTU MaHOacu cudatua TaBCcus STUIIH.

10. 16 Typ Lamiaceae YcummumkiapujaH ojuHTaH 17 Xuia sKcTpakT, 12 Ta
WHAMBUIYal MoJJanap Ba 7 Xui 3up MOWIApUHUHT MUKpOO Ba 3aMOypyFiapra
Kapmy ¢aoyumkiaapu Tekmmpwian. Ajuga turkestanica nam axpartwiran 22-O-
alleTWIIMACTEPOH Mojaacu P. aeruginosa ra, xiopodopM 3KCTPaKTH 3ca
METHUIIWJUTMH-PE3UCTAHT S. aureus Ba S. pyogenes mukpoOiapura Kapiiv Ky<€Id
(haoTMKHY HAMOEH KHJIJIH.

11. 16 Typ Lamiaceae ycumnukiapugan oiauHran 20 Xuj 3KCTpakT, 26 Ta
uHANBUAYaN Moajanap Ba 10 xun a¢up MOMIapUHUHT aHTUOKCUIAHT (paosmukiapu
rekmupwian. Harmkama Ajuga  turkestanica, Scutellaria immaculata, S.
ramosissima, T. seravschanicus JIapHUHT CYBJIM SKCTPAKTIAPH FOKOPU aHTHOKCHUIAHT
TabCHUPra 3ra SKaHaurd aHukyianuoO, N. alatavica HuHT >Qup MOWK aHTHOKCHIAHT
BOCHUTa cu(aTua TaBCUs STUIIIU.
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INTRODUCTION (abstract of DSc thesis)

Topicality and necessity of thesis. At the present time, there is growing interest
all over the world in obtaining pharmaceuticals from plants. Thus, there is a need for
concerted effort in the investigation of the medicinal plants, especially concerning
investigation of their biological activities and their chemical compositions, isolation
of individual biologically-active substances and the development of quantitative and
qualitative methods for the analysis of such compounds from those plants which are
widely used in traditional medicine.

Currently, much interest is focused on some genera of the Lamiaceae family,
such as Leonurus, Thymus, Phlomis, Nepeta, Salvia, Scutellaria and Ajuga from the
point of view of their practical use in medicine. Essential oils obtained from these
plants are used in the pharmaceutical and cosmetic industry as aromatic, antiseptic
and antifungal agents in the preparation of wound healing balms. Some Salvia
compounds (e.g. tanshinones, miltirones, salvianolic acid A and rosmarinic acid)
have shown efficacy in the treatment of cancers and are being investigated as
promising therapeutic agents. Recent clinical studies have shown that anti-tumour
effects are associated with flavonoids such as baicalin, baicalein, wogonin and other
active substances in Scutellaria. For this reason it is particularly important to obtain
natural compounds from the plants of the Lamiaceae family; to apply new analytical
methods for assessing the quality and quantity of compounds; to determine the anti-
inflammatory, antitumour, antimicrobial and antifungal properties of isolated
compounds; to develop of new medicines based on selected bioactive compounds.

In Uzbekistan has taken extensive measures to supply the population with
domestic pharmaceutical products and some significant results have been achieved,
e.g. by the scientists of the Institute of the Chemistry of Plant Substances have been
developed drugs such as «Ecdisten», «Tefestrol», «Oligvony, «Likorin», «Cytisiny,
«Galantamin», «Katatsin». The Strategy for the Further Development of the Republic
of Uzbekistan in 4 Directions outlines the development of the pharmaceutical
industry to provide the population with safe and cheap medicines and medical
supplies of quality’. In this regard, the main tasks are focused on the study the
metabolites of the species of the Lamiaceae family growing in the Republic in order
to isolate and establish the chemical structure of new compounds and to identify the
compounds with specific pharmacological properties to create highly effective
medicines based on them.

The research described in this dissertation serves to fulfil the tasks stipulated in
the Decree of the President of the Republic of Uzbekistan the Presidential Decree
UP-4947 of February 7th, 2017 «About the strategy of actions for further
development of the Republic of Uzbekistan» and UP-5229 of November 7th, 2017
«On measures for cardinal improvement of pharmaceutical industry management
systemy, as well as in other normative and legal documents adopted in this field.

! Decree of the President of the Republic of Uzbekistan the Presidential Decree UP-4947 of February 7th, 2017 «About
the strategy of actions for further development of the Republic of Uzbekistany
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Relevant research priority areas of science and developing technology of the
Republic of Uzbekistan. This research was carried out in accordance with the
priority directions of the development of science and technology of the Republic of
Uzbekistan VI. «kMedicine and pharmacology».

A review of foreign research on the topic of dissertation®. Scientific research
aimed at the investigation of the Lamiaceae family of plants is conducted at leading
scientific centres and universities, such as: Heidelberg University (Germany), Vienna
University (Austria), Liverpool John Moores University (UK), University of Szeged
(Hungary), Tokushima University (Japan), Leibniz Institute of Plant Biochemistry
(Germany), Leipzig University (Germany), Camerino University (Italy), Novi Sad
University (Serbia), Muenster University (Germany), National Center for Natural
Products Research (USA), Institute of the Chemistry of Plant Substances
(Uzbekistan) and others.

As a result of world-wide research studies performed on the chemistry of
Lamiaceae plants, the following scientific results have been obtained: ecdysteroids,
iridoids, flavonoids, phenolic compounds and their glycosides were isolated from
plants of the Lamiaceae and their chemical structures have been determined
(Heidelberg University, Germany; Vienna University, Austria; Liverpool John
Moores University, UK; University of Szeged, Hungary; Tokushima University,
Japan; Camerino University, Italy); essential oils and a number of metabolites have
been isolated from the genera Scutellaria, Thymus, Nepeta, Leonurus, Ajuga,
Phlomis, Salvia (Novi Sad University, Serbia; Camerino University, Italy; National
Center for Natural Products Research, USA; University of Vienna, Austria; Leipzig
University, Germany); the antioxidant, cytotoxic, trypanosomal, antimicrobial and
antifungal activities have been carried out (Heidelberg University, Germany;
Camerino University, Italy); effective medicines based on plant compounds have
been created and quantitative methods of analysis for marker compounds in
medicinal plants using «fingerprint» profiles and molecular modelling of the
biological properties of isolated compounds have been developed (Leibniz Institute
of Plant Biochemistry, Germany; Muenster University, Germany; Institute of the
Chemistry of Plant Substances, Uzbekistan).

Scientific research aimed to the study of metabolites and biological activity of
plants of the Lamiaceae family, as well as the apply a new analytical methods for
assessing the quality and quantity of compounds, molecular modeling of the
biological properties of isolated compounds, the creation of «fingerprint» profiles
based on marker substances in medicinal plants, the development of new medicines is
conducted in leading scientific centers of the world.

Problem development status. Scientific research have been carried out at the
foreign scientific centers on structure elucidation and biological activities of
ecdysteroids, flavonoids, phenolic compounds, iridoids, essential oils from the
Lamiaceae family, and create on their basis a new effective pharmaceuticals. The
leading scientists involved in these studies include 1. Khan, G. Dean, N. Arnold, S.

“The review of foreign scientific research on the topic of the dissertation is developed according to the data given in
databases www.elsever.com, www.springerlink.com, www.sciencedirect.com, www.ncbi.nlm.nih.gov and on the basis
of other sources.
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Sarker, M. Wink, A. Tiezzi, K.H.C. Baser, J. Novak, Y. Kashiwada, T. Rosenau, M.
Li, W.N. Setzer, A. Rustaiyan, R. Lafont, L. Dinan, H.W. Reuwald, M. Bathori, V.V.
Volodin and others.

The chemical composition of essential oils of 16 species of plants of the
Lamiaceae growing in Uzbekistan (Ajuga turkestanica, Leonurus panzerioides, L.
turkestanicus, Nepeta alatavica, N. cataria, N. nuda, N. olgae, Phlomis bucharica, P.
regelii, P. salicifolia, P. sewertzowii, P. thapsoides, Salvia officinalis, Scutellaria
Immaculata, S. ramosissima and Thymus seravschanicus) had not been studied
before. We studied, for the first time, the phenolic compounds, ecdysteroids,
flavonoids, iridoids and terpenoids of the species Leonurus panzerioides, N.
alatavica, N. olgae, P. bucharica, P. regelii, P. salicifolia, P. sewertzowii and T.
seravschanicus, which are widely represented in the Uzbek flora. Some flavonoids of
Scutellaria immaculata and S. ramosissima were first studied by Profs. M.P.
Yuldashev, E.H. Botirov, V.M. Malikov and others. Since these plants are very rich
in flavonoids, we continued the study. Some ecdysteroids of Ajuga turkestanica were
studied earlier by Profs. N.K. Abubakirov, Z. Saatov, B. Usmanov and others.
However, the minor ecdysteroids of A. turkestanica had not been investigated. In
addition, no previous studies have been conducted to study the antioxidant,
antimicrobial, antifungal and cytotoxic activities of the 16 plant species mentioned
above.

Relevance of the dissertation research with the plans of the scientific-
research works of scientific research institutions. The dissertation research was
carried out within the framework of state fundamental research projects of the
Institute of the Chemistry of Plant Substances, Academy of Sciences of the Republic
of Uzbekistan: FA-F3-T-044 «Isoprenoids of plants and microorganisms of the native
flora: structure, chemical transformation, biological activity» (2007-2011), FA-F6-T-
209 «Glycosides and genins of plants and microorganisms: structure, chemical
transformation, biological activity» (2012-2016), FA-F7-009 «Investigations of
secondary metabolites of plants in Uzbekistan: chemical structure, biological activity
and development of cell technologies» (2017-2020).

The aim of the research work are the isolation and determination of the
structure of the natural compounds from species of the Lamiaceae, quantification of
the compounds and evaluation of their biological activities.

The tasks of the research work are:

extraction and fractionation of metabolites from the aerial parts and roots of the
selected 16 species of the family Lamiaceae;

isolation of individual metabolites from different fractions of the extracts by
using chromatographic methods;

identification and structural elucidation of the selected metabolites and study of
their properties by physico-chemical methods;

quantitative determination (standardization) of reference substances;

in vitro study of the cytotoxic activity of the components (extracts and
individual compounds);

in vitro study of the antimicrobial activity of the components against a wide
range of gram-positive, gram-negative bacteria and fungi;
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In vitro study of the antioxidant activity of components.

The objects of the research work are 16 plant species of the family Lamiaceae
growing in Uzbekistan.

The subjects of the research work are the isolation and purification of
metabolites from 16 plant species, the identification and determination of the
chemical structure of the isolated compounds, the quantitative analysis of substances
and the evaluation of their biological activity.

Methods of the research. In the experiments, extraction and chromatographic
(TLC, CC, PTLC, HPLC, GC, GLC and GC-MS) methods were applied. The
structures of the isolated compounds were determined on the basis of their spectral
data (UV, IR, HR-MS, LC-MS, 1D-and 2D-NMR spectroscopy). For the quantitative
analysis of substances, HPLC, HPTLC and g-NMR were used.

In vitro cytotoxic activity of the test samples was examined using a standard
MTT test on HelLa (cervical cancer), Caco2 (colonorectal adenocarcinoma), HepG2
(hepatocellular carcinoma), MCF-7 (breast cancer), HL-60 (acute myeloid
leukaemia), CCRF-CEM  (T-lymphoblastoid leukaemia), CEM/ADR5000
(adriamycin-resistant leukaemia), P3X (mouse myeloma) cells and the parasitic
organism Trypanosoma brucei TC221. Antimicrobial activity was studied in vitro in
relation to gram-positive bacteria (Streptococcus pyogenes ATCC12344, methicillin-
resistant Staphylococcus aureus NTCC10442; Staphylococcus aureus ATCC25923,
Bacillus subtilis RKMUz5) and gram-negative bacteria (Escherichia coli
ATCC25922, Pseudomonas aeruginosa ATCC27853, Pseudomonas aeruginosa
ATCC27879, Escherichia coli RKMUz221) and also fungi (Candida albicans
RKMUz247, Candida albicans ATCC90028, Candida glabrata ATCC MYA2950).
In vitro antioxidant activity was determined by the ability of substances to inactivate
2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2-azinobis-3-ethylbenzothiazoline-6-
sulfonate (ABTS) radicals, as well as iron-reducing/antioxidant (FRAP) capacity.

Scientific novelty of the research work is as follows:

64 metabolites from 16 plant species of the Lamiaceae were isolated and
identified for the first time;

the components of essential oils from these species were also analyzed and
identified;

7 new ecdysteroids were isolated from Ajuga turkestanica and a new compound,
6,10,17-trimethyl-2-octadecanone was isolated from Phlomis thapsoides and the
structures of the isolated compounds were established,;

9 and 12 flavonoids, respectively, were identified from Scutellaria immaculata
and Scutellaria ramosissima, while from Thymus seravschanicus 4 flavonoids, 2
phenolic compounds and 3 monoterpenes were isolated and identified;

guantitative determination of marker substances, such as ecdysteroids, iridoids
and alkaloids in Ajuga turkestanica, Leonurus panzerioides, L. turkestanicus, Thymus
seravschanicus and 5 species of Phlomis was carried out;

it is shown that S. immaculata, S. ramosissima, A. turkestanica, T.
seravschanicus can be used as new sources of cytotoxic agents;
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the antimicrobial compound methylcarnosate was isolated from Salvia
officinalis and also it is shown that extracts of Ajuga turkestanica and Scutellaria
ramosissima are potential sources of new antimicrobial components;

it is established that extracts and individual compounds of Scutellaria
immaculata and Thymus seravschanicus, as well as essential oil Nepeta alatavica can
be used as antioxidants.

Practical results of the research work are as follows:

7 ecdysteroids isolated from Ajuga turkestanica and trimethylated aliphatic
ketone obtained from Phlomis thapsoides are new compounds and their structures
were determined, making them available for biological activity and structure-activity
studies;

Methods for the quantitative determination (standardization) of marker
substances, such as lamiide, rosmarinic acid, harpagide, 8-acetylharpagide,
stachydrin, leonurin, 20-hydroxyecdysone and turkesterone in medicinal plants, were
developed,;

Biological studies have shown that Ajuga turkestanica, Thymus seravschanicus,
Scutellaria ramosissima and Nepeta alatavica are promising raw materials for the
further development of substances with cytotoxic, antioxidant and antimicrobial
activities;

It has been revealed that Thymus seravschanicus is a rich source of essential oil
and it is recommended as a natural source of the antioxidant thymol.

Authenticity of the research results is supported by the fact that they are
obtained using modern chromatographic, analytical, physico-chemical and biological
methods of research. Publication of the research findings in peer-reviewed scientific
publications, the positive decision for 1 patent, expert evaluation by specialists and
presentation and discussion of the research results at international scientific
conferences all contribute to the validity of the research.

Scientific and practical value of the research results. The practical
significance of the results is that, as a result of the studies on the chemical
investigations of 16 plant species belonging to Lamiaceae family, 8 new substances
were isolated and information on these compounds has been included in the CAS
(Chemical Abstract Service) database. The results of the investigations can also be
applied to educational and research studies in the field of bioorganic chemistry,
phytochemistry and pharmaceutics related to ecdysteroids, flavonoids, phenolic
compounds, essential oils and terpenoids.

The practical significance of the results is that, as a result of the studies on the
biological activities of extracts of Ajuga turkestanica, Thymus seravschanicus,
Scutellaria immaculata, S. ramosissima and Nepeta alatavica, components with
cytotoxic, antioxidant and antimicrobial properties were detected. These plants are
proposed as rich sources of biologically active compounds. Quantitative methods for
analysing marker substances of medicinal plants, such as iridoids, alkaloids,
ecdysteroids and phenolic compounds have been developed.
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Implementation of the research results. Based on the findings of the
investigations of chemistry and biological activities of 16 plant species of Lamiaceae
family:

The findings concerning metabolites and their biological activities of the plants
of Lamiaceae are used in the scientific projects of the Heidelberg University
(Germany) for the chemical characterization of the flavonoids, essential oils, iridoids,
ecdysteroids and to select bioactive ones (reference letter from Heidelberg University
on May 29th, 2018). Scientific results have made it possible to determine cytotoxic,
antibacterial and antioxidant components from plants of the genera Ajuga, Nepeta,
Phlomis, Salvia, Scutellaria and Thymus;

The chemical structures and physic-chemical properties of 8 new compounds
have been determined and registered by American international CAS database
(Chemical Abstract Service, https://www.cas.org/products/scifinder).  These
compounds were assigned CAS Numbers 1990464-65-7, 1922072-71-6, 1922072-72-
7, 1922072-73-8, 1922072-74-9, 1922072-75-0, 190513-08-7, 710948-24-6 and their
inclusion has made it possible for others to obtain information on the structure and
properties of the new compounds;

The results of the studies of Lamiaceae plants have been cited in more than 130
foreign publications in leading scientific journals with high impact factors (Frontiers
in Pharmacology, 2018, 9(566), ResearchGate (RG), IF-4.04; Food Chemistry, 2015,
182(1), RG, IF- 4.76; Molecules, 2017, 22(9), RG, IF-2.80 etc.) and used for
chemical and quantitative characterization of the primary and secondary metabolites
isolated from those plants and also evaluation of their antioxidant, cytotoxic,
antimicrobial and antifungal activities. The results made it possible to find out
information about the chemical composition and biological activity of plants of the
Lamiaceae;

The results of the studies on 2 species of Scutellaria in the Uzbek flora have
been cited in more than 60 publications in journals with high impact factors
(Biotechnology Advances, 2014, 32(6), RG, IF-4.33; Critical Reviews in Food
Science and Nutrition, 2017, 57(9), RG, IF-6.02; Journal Pharm Pharmacology,
2018, 70(7), RG, IF-2.31 etc.) and used for the identification of the flavonoids by LC-
MS method and characterization of their in vitro biological activities. The
publications provide information on the flavonoid composition and antioxidant,
cytotoxic, trypanosomal and antimicrobial properties of plants of the genus
Scutellaria;

Information on the chemistry and biological properties of the ecdysteroids
presented in the world's scientific literature together with the results of investigations
of the chemical structure, physic-chemical and pharmacological properties of the
ecdysteroids derived from the plant species of Lamiaceae, including Ajuga
turkestanica, systematized and included to the handbook «Phytoecdysteroids» (2013,
Volume 6, 1-308 pages. https://link.springer.com /referencework/10.1007%2F978-1-
4614-0543-6#about), which is in the 10-volume manual «Natural compounds: Plant
Sources, Structure and Properties» published by international publishing house
Springer (USA). This manual is widely used as a reference book in foreign
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universities and institutes and has made it possible for scientists, researchers and
advanced students to get clear information on ecdysteroids.

Approbation of the research results. The results of these studies have been
presented and discussed at 15 international and 2 national conferences.

Publication of the research results. 43 scientific works have been published on
the findings covered in this thesis. These include 1 monograph, 1 chapter in a book,
20 scientific articles in international peer-reviewed journals, as well as 4 articles
published in the national scientific journals recommended by the Supreme Attestation
Commission of the Republic of Uzbekistan. Two applications for patents were
submitted.

The outline of the thesis. The thesis comprises 194 pages of typewritten text,
and consists of an introduction, five chapters, conclusions, bibliographic index and
annexes (supplementary part).

MAIN CONTENT OF DISSERTATION

In the introduction the relevance and importance of the studies are justified;
the purpose, objectives and subjects of the study are described, the relevance of the
study to the priority areas of the development of science and technology of the
Republic is demonstrated, the scientific novelty and practical results of the research
are outlined, the scientific and practical significance of the results are revealed and
the implementation of the findings into practice discussed. Finally, information on
publications and the structure of the dissertation are given,

The first chapter of the thesis, which is entitled «Medicinal plants of the
family Lamiaceae», provides a literature review on medicinal plants of the
Lamiaceae. The botanical characteristics, distribution, ethnopharmacology,
traditional usage and biological activities of the 16 investigated Lamiaceae species
are presented. Full information is given on the previously identified chemical
components of the investigated plant species. Also, the biosynthesis of biological
active molecules/metabolites is briefly summarised.

The second chapter, entitled «Chromatographic and spectrometric
characterization of the metabolites from plant species of the Lamiaceae»
discusses the results arising from the chemical investigations of Lamiaceae species.

We investigated the chemical content of a butanol extract of Ajuga turkestanica.
A total of 14 ecdysteroids (7 of them new) were isolated and their chemical structures
determined by HR-ESI-MS, 1D- and 2D-NMR. The structures of the new
ecdysteroids 1-7 are given in Picture 1 and their MS, HR-MS, *H-and *C-NMR data
are given in Tables 1-3.
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Picture 1. New ecdysteroids isolated from Ajuga turkestanica

All the new compounds isolated in this work present a 5-Hp steroid nucleus with
an 1la-hydroxy (equatorial) substituent as present in turkesterone, which result in
typical signal characteristics as described for turkesterone. Thus, modifications
concern only the side-chain relative to turkesterone. Other isolated ecdysteroids such
as atrotosterone C, abutasterone, 25-hydroxydacryhainansterone and ajugasterone C
are identified as natural products for the first time from this species.

Quantification of ecdysteroids (20-hydroxyecdysone, turkesterone, cyasterone)
and iridoids (8-acetylharpagide and harpagide) in butanol, methanol, chloroform and
water extracts of A. turkestanica was achieved by HPLC. The results confirmed that
the butanol extract of A. turkestanica accumulates high levels of phytoecdysteroids.

A total of 22 components were identified in the chloroform extract of A.
turkestanica using a GC-MS method. In addition to 20-hydroxyecdysone, the
chloroform extract contains a number of oxo-sterols (pregna-4,9 (11)-dien-20-ol-3-
on-19-oic acid lactone, 3,7-dioxocholan-24-oic acid and A'™-pregnenolone), sterols
(20-methylpregna-5,17-dien-3p-ol and 4,4-dimethylcholesta-7,9(11)-dien-3-ol) and
triterpenes (betulin and barrigenol).

Thirty-five compounds were determined in the essential oil of A. turkestanica
with B-linalool (26.6%), a-terpineol (10.0%), coumarin (8.9%), 4,5,7,7a-tetrahydro-
4,4 7a-trimethyl-2(6H)-benzofuranone (5.4%) and eugenol (4.9%) being the
predominant components. The most abundant other components were mainly sterols
and oxo-steroids, abieta-, nor- and clerodane diterpenes, meroterpene and polycyclic
aromatic hydrocarbons and triterpenes.
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Table 1

Physical-chemical properties of the new ecdysteroids 1-7

N Compound Formula, | Turbo lon Spray-MS (m/z) HR-ESI-MS
(yield)
1 25-Hydr0xy C23H4603 511 (M+H)+, 493 (MH-H20)+, 475 | for C23H4503Na
atrotosterone A | (1.6 mg) | (MH-2H,0)", 457 (MH-3H,0)", 439 | [M+Na]" calc.
(MH-4H,0)" 533.30800, exp.
533.30849
2 11-Hydroxy CogH4409 | 537 (M+H)+, 519 (MH-H20)+, 501 | for CogH4409Na
cyasterone (0.9 mg) | (MH-2H,0)", 483 (MH-3H,0)", 465 | [M+Na]" calc.
(MH-4H,0)" 559.28768, exp.
559.28775
3 | Turkesterone CaH60¢ | 539 (M+H)", 503 (MH-2H,0)", 485 | for [M+Na]" at
22-acetate (0.7 mg) | (MH-3H,0)", 479 (MH- | Cy9H4609Na calc.
CH3;COOH)*, 443  (MH-2H,0- | 561.30318, exp.
CH3;COOH)*, 425 (MH-3H,0- | 561.30340
CH3COOH)"
4 11-Hydr0xy C24H3207 433 (M+H)+, 415 (MH-H20)+, 397 | for C24H3207Na
sidisterone (1mg) | (MH-2H,0)", 379 (MH-3H,0)", 361 | [M+Na]" calc.
(MH-4H,0)" 455.20418, exp.
455.20402
5 | 22-Oxo- C27H4208 495 (M+H)+, 477 (MH-H20)+, 459 | for C27H4208Na
turkesterone (1.4 mg) | (MH-2H,0)", 441 (MH-3H,0)", 423 | [M+Na]" calc.
(MH-4H,0)" 517.27681, exp.
517.27719
6 11-Hydr0xy C29H4208 519 (M+H)+, 501 (MH-H20)+, 483 | for C27H4208Na
A**-capita (1.9mg) | (MH-2H,0)*, 465 (MH-3H,0)*, 447 | [M+Na]" calc.
sterone (MH-4H,0)*, 429 (MH-5H,0)" 541.27651, exp.
541.27719
7 | Turkesterone CaoH4g0s | 537 (M+H)", 519 (MH-H,0)", 483 | for C5oHssOgNa
20,22-acetonide (1mg) | (MH-3H,0)", 479 (MH-(CH3),CO)", | [M+Na]" calc.
461 (MH-H,0-(CH3),CO)*, 443 | 559.32346, exp.
(MH-2H,0-(CH3)2CO)*, 425 (MH- | 559.32414

3H,0-(CH,),C0O)"

One of the purposes of this work was the investigation of metabolites in five
Phlomis species (P. bucharica, P. regelii, P. salicifolia, P. sewerzowii and P.
thapsoides) using different chromatographic and analytical methods. A new
compound 6,10,17-trimethyl-2-octadecanone (8), and 3 known compounds, namely
sitosterol-3-O-B-glucoside and two iridoid glucosides (ipolamiide and lamiide), have
been isolated from the aerial parts of P. thapsoides.

The compound 8 was isolated from the ethylacetate extract and it exhibited a
molecular ion [M+H]" of m/z 311 in ESI-MS, corresponding to a molecular formula
of C,1H4,0. The absence of the [M-CHs]" ion and the presence of the [M+H]" peak in
the mass spectrum indicated the straight chain and asymmetrical nature of the

methylated ketone.
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'H NMR data of the new ecdysteroids (D-0O, 8, ppm, 0-TSP-d4, T=300K)

Table 2

1y Compound 1 Compound 2 Compound 3 Compound 4 Compound 5 Compound 6 Compound 7
1-Haxeq 1.39 (t, 13) 1.39 (t, 13) 1.40 (t, 13) 1.41 (t, 13) 1.40 (t, 12.8) 1.40 (t, 13) 1.40 (t, 13)
2.48 (dd, 13, 3.7) 2.48 (dd, 13.2, 4) 2.48 (dd, 13.1, 4) 2.50 (dd, 13, 3.9) 2.48 (dd, 13, 3.9) 2.48 (dd, 13,3.7) | 2.48(dd, 13.1, 4)
2-Hax 4.09 (m, wyp=11) | 4.09 (m, wy,=11) 4.10 (m, wy;,=11) 4.10 (M, wy,=12) 4.10 (m, wy,=12) | 4.10 (m, wy,=10) | 4.09 (M, wy,=10)
3-Heq 4.09 (m, wyp=11) | 4.09 (m, wy,=11) 4.10 (m, wy;,=11) 4.10 (M, wy,=12) 4.10 (m, wy,=12) | 4.10 (m, wy,=10) | 4.09 (m, wy,=10)
4-Haxeq 1.74,1.79 1.77,1.77 1.74,1.79 1.74,1.79 1.74,1.79 1.75,1.79 1.74,1.79
5-H 2.31(dd, 12.3,5.3) 2.31 2.31(dd, 12.3,5.3) 2.33(dd, 12.1,5.4) | 2.31(dd, 12.3,5.3) | 2.32(dd, 12.3,5) 2.31
7-H 5.98 (d, 2.6) 5.99 (d, 2.6) 5.99 (d, 2.6) 5.98 (d, 2.6) 5.97 (d, 2.6) 6.00 (d, 2.5) 5.99 (d, 2.6)
9-Hax 3.13(dd, 8.8,2.6) | 3.13(dd, 8.8, 2.6) 3.13 (dd, 8.8, 2.6) 3.13 (dd, 8.8, 2.6) 3.14 (dd, 8.8,2.6) | 3.14 (dd, 8.6,2.5) | 3.13(dd, 8.8, 2.6)
11-Haxeq | 4.23 (M, Wy,=27) 4.23 (M, wy,=27) | 4.22 (m, wy,=27) ddd, | 4.20 (m, wy,=27) 4.24 (M, wyp=27) | 4.21 (M, Wy;,=27),—| 4.20 (M, Wy,,=27), —
ddd, 10.8,9,6.1),— | ddd, 10.8,9,6.1),— 10.8,9,6.1) (ddd, 11,9,6.1)
12-Hqay 2.05 2.07 2.07 (dd, 12.3, 12) 2.13 2.16 (t, 12.3) 2.10 (m) 2.04
12-Heq 2.28 (dd, 12.7,6) | 2.28(dd, 12.7,6.1) 2.27 (dd, 12.7, 6) 2.13 2.28 (dd, 12.5, 6.1) 2.15 (m) 2.23 (dd, 12.7, 6.1)
15-H, 2.06, 1.65 2.06, 1.66 (m) 2.06, 1.69 2.05, 1.68 2.05 (m,wy,,=26), 2.10, 1.70 2.05, 1.67
1.65
16-H, 1.90, 1.84 1.93,1.83 1.89,1.95 1.87,1.51 1.68, 1.60 1.94,1.88 1.96, 2.03
17-H 2.32 (m) 2.32 (m) 2.35(t,9.7) 2.75 (t,9.5) 2.62 (t,9.4) 2.53 (t,9.5) 2.32 (m)
18-Me 0.87 (s) 0.87 (s) 0.85 (s) 0.76 (s) 0.84 (s) 0.84 (s) 0.82(s)
19-Me 1.09 (s) 1.10 (s) 1.09 (s) 1.10(s) 1.10 (s) 1.10 (s) 1.09 (s)
21-Me 1.26 () 1.26 (s) 1.36 (s) 1.61 (s) 1.51 (s) 1.36(s) 1.27 (s)
22-H 3.55(d, 11) 3.63 (d, 10.8) 4.85 (dd, 10.2, 1.5) 7.92 (d, 5.7) - 4.38 (dd 13.4,3.5) | 3.87(dd, 6.4, 4)
23-Hap 1.25,1.52 1.59 (m), 1.76 1.54 (m), 1.77 (m) 6.15 (d, 5.7), - 2.79 (M, wy,=12) 2.62 (th,) 2.46 1.58, 1.58
24-H,p 1.73, - 2.08, - 1.46 (m), 1.52 (m) - = 1.76, 1.76 - = 1.58,1.71
25-H - 2.67 (dg, 10.8, 7.1) B _ B - -
26-Me 1.18 (s) - 1.22 (s) - 1.24 (s) - 1.247 (s)
27-Me 1.20 (s) 1.32(d, 7.2) 1.22 (s) — 1.24 (s) 1.87(s) 1.251 (s)
28-H Me 0.96 (d, 6.8) CH 4.34 (dq, 9.4, 22 — CH5CO, _ - CH,2.38(q,7.2) |CHs(a)1.41(s) CH3
6.1) 2.174 (s) (b) 1.49 (s)
29-Me - 1.45 (d, 6.1) - - - 1.10 (t, 7.2)




Table 3

3C NMR data of the new ecdysteroids 1-7 (D,0, 8, ppm, 0-TSP-d4, T=300K)

New compound

Bc APT

1 2 3 4 5 6 7
C-1 CH, 39.1 39.2 39.4 39.2 39.2 39.3 39.3
C-2 CH 69.3 69.3 69.6 69.4 69.3 69.6 69.4
C-3 CH 69.3 69.3 69.6 69.4 69.3 69.6 69.4
C-4 CH, 33.7 33.6 33.9 33.7 33.6 33.8 33.7
C-5 CH 53.4 53.4 53.6 53.5 53.4 53.5 53.6
C-6 C 210.4 210.6 211.0 2105 2104 * *
C-7 CH 123.9 123.9 124.2 1242 1239 1244 124.0
C-8 C 167.6 167.9 167.9 166.7 1668 * 167.3
C-9 CH 43.4 43.4 43.7 43.4 43.4 43.7 43.4
Cc-10 C 40.7 40.3 41.3 40.8 40.8 40.7 40.3
C-11 CH, 70.3 70.3 70.5 70.1 70.2 70.4 70.3
C-12 CH, 43.9 43.8 43.9 43.2 43.7 43.8 43.6
cC-13 C 49.4 49.3 49.6 48.9 49.5 49.1 49.4
c-14 C 86.6 86.6 87.2 86.7 86.8 87.1 86.3
C-15 CH, 32.4 325 32.7 32.3 32.4 32.6 32.3
C-16 CH, 22.0 22.1 22.6 23.3 22.3 22.5 22.9
C-17 CH 50.8 50.7 51.5 52.7 51.7 51.0 51.3
C-18 CH;, 19.7 19.7 20.0 20.4 19.6 20.1 19.6
C-19 CH;, 25.3 25.3 25.4 25.3 25.3 25.4 25.4
c-20 C 80.2 79.9 79.3 95.4 84.0 78.1 87.1
C-21  CH, 21.5 21.3 22.5 25.8 25.6 22.2 23.1
C-22 CH 76.1 75.9 82.3 167.2 2204 844 84.4
C-23 CH, 35.2 35.2 26.9 1209  34.1 30.7 25.5
C-24 CH, 42.0 49.7 41.9 179.0 38.6 161.7 42,5
C-25 C 76.4 44.4 73.9 - 73.2 122.2 72.2
C26 CH;, 27.3 185.9 30.0 - 29.6 1735 29.7
C-27 CH, 27.7 17.0 30.0 - 29.6 13.6 30.0
C-28 15.1 84.1 23.1 22- - - 29.428- 281

CHs-28 CH-28  CH,COO CH, CHs-a
C-29 - 20.4 177.222- - - 13.129- 30.2

CH;-29  CH,COO CH, CHs-b

*signal not detected (too low concentration of the sample)

The formation of the fragment at m/z 58 by McLafferty rearrangement confirms
the position of the carbonyl group. The position of the ketone group (at C-2) was
confirmed by the presence of an intense base peak at m/z 43 in the mass spectrum.
The ions at m/z 99, 85, 71, 57, 43 are consistent with an aliphatic chain with a
terminal ketone group especially the peaks at 43 and 57 are the most common for
branched alkanes as iso-propyl cations.

The *H-NMR spectrum of compound 8 revealed the presence of a proton pattern
of resonances typical of an aliphatic ketone structure possessing a terminal acetyl
group (82.06, s, CH;-1). The *H-NMR spectrum showed doublets at & 1.00 (d, J =
6.6, 6H, CH3-18 and CH5-19), 0.79 (d, J = 6.6, 3H, CH3-20) and 0.77 (d, J = 6.6, 3H,
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CHs-21) for the presence of four CH; groups and 11 methylene groups at 51.07, 1.12,
1.22, 1.48 (22H, m). A two proton triplet appearing at 62.33 (t, J = 7.8, CH,-3) was
indicative of the CH,-3 group attached to the carbon of the carbonyl group. Two
methine protons resonated as multiplets at 61.19 (CH-10) and 1.31 (CH-6). The
recorded *C-NMR spectrum showed a characteristic aliphatic ketone carbon
resonance at 6209.50 (C-2), two terminal methyl carbon resonances at 622.77 and
22.87 (C-18 and C-19). The multiplicity shown by

DEPT and 'H- and *C-NMR correlation shown by

HSQC studies confirmed the assignments given above.

3C, DEPT and HSQC data for the remaining carbon

resonances fit perfectly with the structure of 6,10,17-

trimethyl-2- octadecanone (8) (Pic. 2). Picture 2. 6,10,17-Tri

Our studies have shown that Phlomis species methyl-2-octadecanone (8)
contain lamiide and are recognized as a perspective source of iridoids. Quantitative
analysis of lamiide in the 5 Phlomis species was performed by HPTLC with
densitometric scanning at 235 nm. Results showed that the contents of lamiide were
3.46, 2.52, 3.26, 3.63 and 0.56 mg/g (dry mass) in P. bucharica, P. regelii, P.
salicifolia, P. sewerzowii and P. thapsoides, respectively.

The chemical composition of both hexane and chloroform extracts of P.
bucharica and P. salicifolia was investigated using GLC-MS. Results of the studies
showed that the phytochemical profile of P. bucharica and P. salicifolia were quite
similar. However, the hexadecanoic acid content was higher in P. bucharica than in
P. salicifolia. 1,8-Cineole, camphor, borneol, a-terpinol, thymol and isobornyl acetate
could not be detected in P. salicifolia, despite their detection in P. bucharica.

The chemical composition of the essential oils obtained from aerial parts of the
5 Phlomis species were determined by GC-MS. The main constituents of the essential
oil from P. thapsoides were phenylethyl alcohol (6.8%), trans-3-hexenol (5.6%), 1-
octen-3-ol (5.1%), a-cadinol (4.9%), and a-muurolol (4.7%). Results of our
investigations showed that 58 components were determined in the oil of P. regelii
with camphene (17.1%), 1,8-cineole (15.9%), B-cymene (7.9%), limonene (7.4%),
trans-2-hexenal (4.6%) representing the predominant components. Oxygen-
containing monoterpenes constituted the main fraction in the essential oils of P.
bucharica and P. sewerzowii. Thymol is the main component of this fraction
constituting 20.4% and 35.8% for P. bucharica and P. sewerzowii, respectively.
Additionally, carvacrol is the second most abundant compound representing 5.7%
and 8.9% in the two Phlomis species, respectively. On the contrary, fatty acid
derivatives are highly predominant in the volatile constituents of P. salicifolia.
Meanwhile, oxygen-containing sesquiterpenes accounted for 23.9%, 8.0% and 19.5%
respectively, of the oils of P. bucharica, P. salicifolia and P. sewerzowii.

Scutellaria immaculata and S. ramosissima were investigated for their
flavonoids, essential oils and lipid content. In this investigation, evidence is presented
for the presence of 9 and 12 additional flavonoids from S. immaculata and S.
ramosissima, respectively. Our data confirm that Scutellaria is characterized by a
substantial accumulation and a broad structural diversity of flavonoids. The LC-MS
investigation of S. immaculata and S. ramosissima allowed the identification of the
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following additional flavonoids: chrysin-6-arabinosyl-8-C-glucoside, isorhamnetin-7-
O-rhamnosyl-glucoside, rhamnetin-7-O-rhamnosyl-glucoside, scutellarin, baicalin,
5,7,2° 5 -tetrahydroxy-8,6 -dimethoxyflavone, oroxylin A-7-O-glucoside, 5,6,7-
trihydroxyflavanone  (dihydroxybaicalein)-7-O-glucuronide, norwogonin-7-0-
glucuronide, chrysin-7-O-glucuronide, oroxylin A-7-O-glucuronide, wogonin-7-O-
glucuronide, norwogonin, 5,7,3-trihydroxy-4 -methoxyflavone, baicalein, 5,7,4 -
trihydroxy-8-methoxy flavone, wogonin, chrysin and 5,2 -dihydroxy-6,7,8-
trimethoxyflavone. Our studies established that the investigated species of Scutellaria
could be good sources of flavonoids such as baicalin, baicalein and wogonin, which
are known for their potent antitumour and anti-oxidative activities.

In the non-polar fraction obtained from the CHCI; extract of aerial parts of S.
ramosissima, a total of 27 components (hydrocarbons, fatty acids, flavones and
sterols) were identified by GC-MS. The CHCI; extract of S. ramosissima analyzed by
chromatographic methods and the analysis by EI-MS and UV made it possible to
identify three major compounds (5,6-dihydroxy-7,8-dimethoxyflavone, 5,2'-
dihydroxy-6,7,8,6'-tetramethoxy flavone and acetovanillone) in this extract.

Total lipids (2.1%), more than half of which were glycolipids (1.3%), together
with neutral lipids (0.54%) and phospholipids (0.26%), were isolated from the air-
dried aerial part of S. ramosissima. As a result, hydrocarbons, carotenoids,
triacylglycerides, tocopherols, free fatty acids, aliphatic and cyclic alcohols were
detected in the neutral lipids fraction of S. ramosissima. Mono- and
digalactosyldiacylglycerides, sterylglycosides and their esters, among which
sterylglycosides and their esters dominated, were identified in the glycolipid fraction.
The phospholipid fraction revealed phosphatidylethanolamines,
phosphatidylcholines, phosphatidylinositols and phosphatidic acids. The principal
constituents of this lipid group were phosphatidylcholines.

Overall, 38 and 29 constituents were identified in the essential oil from aerial
parts of S. immaculata and S. ramosissima. In S. immaculata, the major compounds
of the essential oils were acetophenone (30.4%), eugenol (20.6%), thymol (10.0%),
whereas the essential oil of S. ramosissima is dominated by the germacrene D
(24.0%), B-caryophyllene (11.1%), linalool (9.6%), hexadecanoic acid (8.3%). The
chemical composition in the two Scutellaria species from the Uzbek flora varied,;
monoterpene hydrocarbons were not present in the S. immaculata oil and the essential
oil of this species was rather low in sesquiterpene hydrocarbons and oxygenated
sesquiterpenoids.

The aerial parts of Thymus seravschanicus were subjected to phytochemical
investigation. A total of 27 constituents belonging to the terpenes, fatty acids,
flavones and sterols were identified in a CHCI; extract by GLC-MS. It was found that
thymol, carvacrol and p-cymene were the major constituents. The MeOH extract of T.
seravschanicus was analyzed using preparative TLC, HPLC and EI-MS to identify
monoterpenes (thymol and carvacrol) and flavonoids (apigenin-7-O-glucoside,
eriodictyol, and naringenin). The phenolic profiling of the H,O extract by ESI-MS
and comparison with authentic compounds particularly confirmed the identity of
quercitrin, ellagic and gallic acids, which could be used as chemical markers for the
herb. The principal constituents of the MeOH, CHCI; and H,O extracts of
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T.seravschanicus were quantified using HPLC. The principal component of the
MeOH and CHCI; extracts was thymol. p-Cymene (11.53%) dominated in the CHCl;
extract.

63 components were determined in the oil of T. seravschanicus with thymol
(37.5%), phellandral (26.0%), t-terpinene (6.6%), B-cymene (5.2%) and thymol
acetate (3.1%) representing the predominant components. Our results showed that
oxygenated monoterpenes represent the majority of components in the essential oil of
T. seravschanicus. This plant has a pleasant aroma and flavour and is a rich source of
essential oil, with a yield of up to 5.8%. We suggest that this plant can be used as a
commercial source of thymol.

Quantitative 'H-NMR (q-NMR) was used to identify and quantify marker
components in crude methanol extracts of Leonurus panzerioides and L.
turkestanicus. It allowed rapid and simultaneous determination of 8-acetylharpagide,
harpagide, stachydrine and leonurine in L. turkestanicus and 8-acetylharpagide and
stachydrine in L. panzerioides. The chemical constituents of both extracts were
identified by comparison of the chemical shifts of pure target compounds and with
the literature data. In the "H-NMR spectrum of the L. turkestanicus extract, obtained
in DMSO-ds, there were two intense singlets at 62.96 and 63.18, assignable to the
two N-Me groups in stachydrine. The doublets at 65.50 (J = 1.6 Hz) and 66.20 (J =
6.4 Hz) were typical of the protons of H-1 and H-3, respectively, of an iridoid
nucleus. Comparative analysis of the chemical shifts of these atoms with the literature
data indicated the presence of harpagide. Similar signals at 65.82 and 86.30 could be
assigned to the protons of H-1 and H-3 and thus identified the presence of 8-
acetylharpagide. In the aromatic region of the "H-NMR spectrum, the singlet at §7.24
could be assigned to the protons H-2 and H-6 of the molecule leonurine. In the *H-
NMR spectrum of L. panzerioides extract, 8-acetylharpagide and stachydrine were
identified in a similar way. For g-NMR measurements, the doublets corresponding to
the protons H-1 and H-3 (at 65.82 and 66.30, respectively) could be assigned to 8-
acetylharpagide, the doublets corresponding to protons H-1 and H-3 (at 85.50 and
06.20, respectively) identified harpagide, the singlet for two aromatic protons at 67.24
was for leonurine and the singlet, assignable to N-Me at 62.96, for stachydrine.

The results of g-NMR investigations allowed rapid and simultaneous
determination of bioactive compounds such as 8-O-acetylharpagide, harpagide,
stachydrine and leonurine without any purification steps from the methanol extracts
of L. panzerioides and L. turkestanicus. The results showed that the content of
analyzed extracts varied significantly. The g-NMR analysis of the L. turkestanicus
extract revealed the presence of large amounts of 8-acetylharpagide (17.3%),
stachydrine (14.1%) and harpagide (7.7%). The amount of leonurine was relatively
low (0.6%) in the extract. The L. panzerioides extract exhibited a low content of 8-
acetylharpagide (0.9%) and a high concentration of stachydrine (18.2%). The major
components could be analyzed by g-NMR within a much shorter time than by various
chromatographic methods.

The essential oil composition of L. panzerioides and L. turkestanicus was
characterized and determined by GC-MS. In this investigation, considerable chemical
differences between the two Uzbek Leonurus species included in the present study
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could be clearly observed. In both investigated Leonurus species, the monoterpenes
eugenol, spathulenol, caryophyllene oxide, viridiflorol and y-eudesmol were present.
The essential oil from the aerial parts of L. turkestanicus had oxygenated
monoterpenoids (thymol and carvacrol) and sesquiterpenoids (p-caryophyllene, o-
humulene and caryophyllene oxide) as the major components and thus shared
characteristics of the thymol chemotype. However, the oil of L. panzerioides showed
the presence of phenylpropanoids (eugenol and p-vinyl guaiacol), diterpenoids
(dihydroactinidiolide), and monoterpenoids (verbenone, p-cymen-8-ol and myrtenol)
suggesting a eugenol chemotype for L. panzerioides.

The chemical composition of the essential oils obtained from the aerial parts of
Nepeta alatavica, N. cataria, N. nuda and N. olgae were analysed by GC-MS. N.
nuda contains 4a-a,7-B,7a-a-nepetalactone, 4a-a,7-a,7a-a-nepetalactone and 1,8-
cineole and thus shares characteristics of both nepetalactone and 1,8-cineole/linalool
chemotypes. In N. alatavica, monoterpenes, such as thymol, carvacrol, verbenone
and borneol, were present as major oil components, whereas nepetalactones occurred
only in traces. The N. olgae oil is dominated by ketones such as acetylcyclohexene,
2-methylcyclopentanone, 3-methylcyclopentanone and 3-isopropyl-2-
methylcyclopentanone 1 and 2, but dihydro-a-nepetalactone and nepetalactone
isomer are present as minor constituents. Overall, 43, 49 and 31 constituents were
identified in N. alatavica, N. nuda and N. olgae, respectively. Thymol (48.5%),
carvacrol (7.5%), verbenone (7.7%) and 1-octen-3-ol (4.1%) were the major oil
components in N. alatavica. Our results indicated a much more complex composition
in the oil of specimens of N. cataria of the Uzbek flora: 35 compounds constituting
4a-0,70,7a-p-nepetalactone  (31.1%), 1,8-cineole  (12.3%), 4a-a,7-B,7a-a-
nepetalactone (8.9%), thymol (8.4%), camphor (4.6%) as the main components.

Rosmarinic acid is a natural polyphenol carboxylic acid and an important
secondary metabolite in Nepeta species. In this work we developed a rapid, selective
and cost-effective HPTLC method for the determination and quantification of
rosmarinic acid. The quantity of rosmarinic acid in the crude methanol extracts
obtained from N. alatavica, N. cataria and N. olgae has been determined. These
Nepeta species can be distinguished by the “fingerprints” of their methanol extracts.
Results of HPTLC analysis showed that N. olgae does not contain rosmarinic acid,
while total rosmarinic acid content of N. alatavica and N. cataria is found to be 0.65
mg/g and 0.40 mg/g, respectively. Since this method readily resolves and quantifies
rosmarinic acid, it can be used to quantify the concentration of rosmarinic acid in
Nepeta species and herbal preparations.

Salvia officinalis is considered to have the highest essential oil yield among
Salvia species. The results of our investigations showed that the concentration of the
main compounds in the essential oils of S. officinalis cultivated in Uzbekistan varied
in the same range as the concentrations of these compounds in the oils of S.
officinalis obtained from other countries. In the oil of S. officinalis, 35 constituents
were identified such as cis-thujone (19.7%), camphor (12.9%), 1,8-cineole (9.2%), o-
humulene (6.4%), manool (5.9%) and viridiflorol (4.6%), which seems to be
characteristic for S. officinalis cultivated in Uzbekistan.
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The third chapter of the thesis, entitled «Biological activities of the
components of Lamiaceae», discusses the results of the research conducted on
components of the 16 medicinal plants of the Lamiaceae, which were screened to
investigate the biological activities, i.e. cytotoxic, antibacterial, antifungal and
antioxidant activities.

Investigation of cytotoxic activity. The cytotoxic activity of the methanol,
chloroform and butanol extracts and isolated ecdysteroids and iridoid glucosides of
Ajuga turkestanica were determined with HeLa, HepG2, MCF-7, HL-60 and P3X
cells. The results demostrated that ecdysteroids and iridoids exert a moderate
inhibition of cell proliferation (ICsy >50 pug/mL). The chloroform extract of A.
turkestanica strongly inhibited cell growth in all tested cell lines (Table 4), but with
lower activity than the control compound doxorubicin.

Table 4
Cytotoxic activity of the components of Ajuga turkestanica
ICs0 (ng/mL)

Sample HeLa HepG2 MCF-7 HL-60 P3X
H,0 extract 234.25+18.34 144.42+10.07 193.04+£10.59 79.5 >200
BuOH extract 133.11+10.24 119.96 +8.57 130.56+10.53 - -
MeOH extract 72.34+2.78  75.04 +£5.80 81.94+2.59 120.3 >200
CHCI; extract 7.13 £ 0.85 9.03 + 0.92 10.77 £ 1.44 21.2 118.9
Turkesterone 75.17+4.14  63.01 +£7.53 105.21£10.96 - -
20-Hydroxyecdysone 85.57+3.25 57.10+10.77 73.81+10.71 - -
Cyasterone 77.24+£10.15 52.03+7.85 82.07 +£11.69 - -
Harpagide 58.31+£10.58 51.79+12.85 94.96+19.07 - -
8-0-Acetylharpagide 61.59+8.17 68.14+11.35 86.09 +12.04 - -
22-Acetylcyasterone 67.49+8.47 71.38+2.74 115.45 +£0.38 - -
Doxorubicin 1.07 +£0.11 0.39 +0.04 0.28 £ 0.02 0.019 12.6

The extracts and individual compounds of Phlomis thapsoides did not show any
promising cytotoxicity against the tested cells. However, the chloroform extract of P.
thapsoides showed selectively potent proliferation inhibition on HL-60 cells
(IC5=10.6 pg/mL). Water extracts of Phlomis species are rich in iridoid glucosides
and showed weak cytotoxic activities, which agreed with literature data.

Although, there are widespread reports about the anti-tumour effects of some
species of Scutellaria genus, cytotoxic studies had not yet been conducted on S.
immaculata and S. ramosissima. As for Ajuga turkestanica and P. thapsoides, the
chloroform extracts of these plants showed the strongest cytotoxicity (Table 5).
Among the tested 6 flavonoids, only chrysine was cytotoxic.

Investigation of the cytotoxic activity of the extracts from the aerial parts of
Thymus seravschanicus along with 9 identified compounds showed that a single
compound, gallic acid, shows a high level of activity with HL-60 cells (IC5, = 7.28 +
4.52 ng/mL), while ellagic and carvacrol strongly induce cell death of Hela cells
(ICs0 = 7.62 + 3.06 pg/mL and ICsg = 12.73 £+ 3.11 ug/mL, respectively) (Table 6).
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Our results demonstrate that T. seravschanicus can be used as an useful source of

cytotoxic constituents and it merits further study.

Table 5

Cytotoxic activity of the components Scutellaria immaculata and S. ramosissima

1Cs0 (ng/mL)
Sample
HelLa HepG2 MCF-7
S. immaculata MeOH 62.898 +2.860 42.81+ 3.88 62.53 +£0.47
(aerial parts) CHCI; 20.552 + 1.597 13.86+ 1.15 31.52+1.32
H.0 32.086 +0.829 32.06 £2.28 44.05 £3.25
S. ramosissima MeOH 74.571 £2.512 62.91 +£6.27 69.73 £5.93
(aerial parts) CHCl3 23.181 £ 1.543 9.04 +1.04 30.41+£0.37
H,0 86.365 +4.104 66.57 £4.70 93.19+5.10
S. ramosissima MeOH 66.573 + 6.232 52.59 +4.20 53.01 +3.88
(roots) CHCl3 9.219 +0.934 12.83 +£1.49 17.29 £1.27
H,0 57.197 +3.613 40.29 £ 3.44 5430 +0.22
Doxorubicin (ng/mL) 1.07 £ 0.11 0.39 £ 0.04 0.28 +0.02
1Cs0 (nM)
Apigenin 33.306 + 4.323 64.56 £ 5.72 17.25+1.33
Apigenin-7-glucoside 137.832 + 4.981 291.61 £23.46 151.64 +14.87
Chrysin 22.808 +3.793 13.98 +1.09 22.73 +£2.48
Cynaroside 148.990 + 12.773  151.64 +14.19 184.13 £17.37
Pinocembrine 109.825 £10.165  150.97 +£15.19 171.63 £11.78
Scutellarin 127.826 + 7.221 94.60 £5.16 31.84 +£3.35
Doxorubicin (uM) 1.84 +£0.19 0.67 £ 0.07 0.48 + 0.04
Table 6

Cytotoxic activity of the components Thymus seravschanicus

1Cs0 (ng/mL)
Sample
HelLa HL-60 P3X

MeOH extract 91.86+29.27 27.03+3.84 157.1
CHCI; extract 99.87+25.24 19.43+6.40 89.4
H,O extract >100 28.32+8.92 >200
Hexane extract 108.5 10.8 50.6
Thymol 18.0+£7.16 26.3£6.16 -
Carvacrol 12.73+3.11 23.60+1.29 -
p-Cymene 21.87+3.09 28.36+5.26 -
Apigenin-7-O-glucoside 53.64+10.68 23.36+1.99 -
Eriodictyol >100 26.49+0.97 -
Naringenin 67.01+£2.01 31.07+0.73 -
Quercitrin 21.75+0.23 36.57+3.99 -
Ellagic acid 7.62+3.06 26.0+0.45 -
Gallic acid 15.25+5.42 7.28+4.52 -
Doxorubicin (uM) 1.84 £ 0.19 0.02 + 0.001 -
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Investigations of the cytotoxic activities of the extracts of Leonurus
panzerioides, L. turkestanicus, Nepeta alatavica and Salvia officinalis showed weak
inhibition of HeLa, HL-60 and P3X cells (ICs, >100 ug/mL).

Overall, 47 extracts and 25 individual compounds were assessed using Hela,
HepG2, MCF-7, HL-60 and P3X cells. Results showed that the chloroform extract of
P. thapsoides and gallic acid affected only HL-60 cells, while ellagic acid and
carvacrol induced HelLa cell death. The flavonoid chrysine and chloroform extracts of
S. immaculata and S. ramosissima inhibited HepG2 cell growth, while the chloroform
extract of A. turkestanica was active against all tested cell lines. For this reason, the
above mentioned extracts and individual compounds require further investigation.

Determination of antibacterial and antifungal activities. The components
obtained from the 16 Lamiaceae species were evaluated for their antimicrobial and
antifungal activities against gram-positive (Streptococcus pyogenes ATCC 12344,
methicillin-resistant Staphylococcus aureus NTCC 10442; S. aureus ATCC 1000/93;
Bacillus subtilis RKMUz 5), gram-negative (Escherichia coli ATCC 25922,
Pseudomonas aeruginosa ATCC 27853, Pseudomonas aeruginosa ATCC 27879,
Escherichia coli RKMUz 221) bacteria and fungi (Candida albicans RKMUz 247,
Candida albicans ATCC 90028, Candida glabrata ATCC MYA 2950).

The results of the studies on the extracts, flavonoids and ecdysteroids of Ajuga
turkestanica showed that P. aeruginosa was strongly inhibited by 22-O-
acetylcyasterone (MIC=0.125 mM) (Table 7). The chloroform extract showed strong
antimicrobial activity even against S. aureus and S. pyogenes (MIC=60 ug/mL and
MMC=30 pg/mL, respectively) in the same range as ampicillin.

Among the tested flavonoids and extracts isolated from the 2 species of
Scutellaria, the chloroform extract obtained from the aerial parts and roots of S.
ramosissima showed stronger bactericidal effect on S. pyogenes (MIC=60 pg/mL and
MMC=30 pg/mL, respectively). Apigenin and its glucoside, pinocembrine and
scutellarin against C. glabrata is promising (MIC=0.25 mM). Apigenin-7-O-
glucoside (MIC=0.25-0.5 mM) was active against all microorganisms. Scutellarin
also showed growth inhibition against methicillin-resistant S. pyogenes, C. albicans
and C. glabrata. S. aureus proved sensitive to cynaroside and pinocembrine.

Results of the antimicrobial activity revealed a weak antibacterial activity of the
methanol extract of Leonurus turkestanicus, essential oils of Phlomis bucharica, P.
salicifolia, P. sewerzowii, T. seravschanicus, N. cataria and S. officinalis against all
of the tested microorganisms.

Overall, 17 extracts, 12 individual compounds and 7 essential oils obtained from
the 16 species of Lamiaceae were assessed against various gram-negative and gram-
positive bacteria and fungi. The results showed that 22-O-acetylcyasterone isolated
from A. turkestanica strongly inhibited P. aeruginosa, while the chloroform extract
of A. turkestanica showed strong antimicrobial activity even against S. aureus and S.
pyogenes. In addition, flavonoids isolated from the species of Scutellaria, such as
apigenin and its glucosides, pinocembrine and scutellarin, showed growth inhibition
against C. glabrata. S. aureus proved sensitive to cynaroside and pinocembrine.
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Table 7

MIC and MMC values of the components Ajuga turkestanica and Scutellaria ramosissima against different pathogen microorganisms

S. aureus S. pyogenes P. aeruginosa C. albicans C. glabrata
Sample E O E O E O g O E @)
= o 3 =~ <o 3| T 9 = = o 5| T 9 =
i = = B = = B = = = = = = = =
A. turkestanica
a.p. CHCl3 6.8+0.1 0.06 05 8.2+0.2 0.03 0.25 |4.9+0.1 4 >4 57+0.2 2 >4 39+0.1 >4 >4
extract
S. ramosissima
a.p. CHCl3 8+1 0.5 4 T+2 0.06 0.5 608 1 4 0 0 0 5£03 2 4
extract
S. ramosissima
roots CHCl; 8+1 05 4 8+1 003 05 |5+05 1 4 5+£02 >4 >4 - 4 >4
extract
22-0O-Ac-
cyasterone* 0 0 0 39+0.1 05 >05 |34+04 0.125 025 |3 >05 >05 1|0 0 0
Apigenin* 0 0 0 4+05 05 >05 1|0 0 0 0 0 0 0 0.25 0.5
Apigenin-f-— | 05 05 |5 05 05 |- 05 05 |5+1 >05 >05 |5+1 025 05
glucoside*
Chrysin* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cynaroside* - 05 >05 |- 05 >05 |- 05 >05 |0 0 0 0 0 0
Pinocembrine* | - 025 1 - 025 1 - 0.5 >0.5 4+1 025 0.25 |5 0.25 0.25
Scutellarin* 0 0 0 4+03 05 >05 1|0 0 0 6+0.5 >05 >05|5+06 025 05
Ampicillin* 13.5+0.5 25 >25 25 +1 005 01 |O 0 0 - - - - - -
Vancomycin™ 10+0.2 08 125 15«1 01 04 |O 0 0 - - - - - -
Nystatin* - - - - - - - - - 10£1.2 02 04 12 +1 02 0.2

*pure compounds in mM; *controls in pg/mL; a.p. —aerial parts



Investigation of antioxidant activity. The isolated compounds, extracts and
essential oils of the 16 Lamiaceae species were evaluated for their antioxidant
activity by using DPPH, ABTS, FRAP assays.

Our investigations showed that among the extracts, iridoids, ecdysteroids and
essential oil of Ajuga turkestanica, only the water extract had antioxidant activity;
2-fold less than the positive control quercetin (1C5=3.37+0.77 ug/mL).

The total phenolic content of the plant fractions of Phlomis thapsoides was
investigated by the Folin-Ciocalteu method. The ethyl acetate fraction showed the
highest total phenolic content with 362.06 mg gallic acid equivalents/g sample,
while the other fractions ranged between 37.67 and 69.55 mg gallic acid
equivalents/g fraction. As might be expected from the composition of the ethyl
acetate extract of P. thapsoides, the antioxidant activity could be attributed to the
presence of phenolic content.

The Nepeta essential oils rich in phenolic monoterpenes (especially that of N.
alatavica) exhibited antioxidant effects. In the FRAP assay, thymol exhibited a
substantial reducing power (1C5,=2357.50 (mM Fe (11)/g)). The essential oil of N.
alatavica showed substantial antioxidant activity, which can be explained by the
presence of phenolic monoterpenes such as thymol and carvacrol (accounting for
64% of the essential oil), with known antioxidative properties.

The antioxidant activities of the essential oils of S. immaculata and S.
ramosissima and their three main components (eugenol, thymol and linalool) were
measured spectrophotometrically. The water extract of S. immaculata
(1C50=3.484+0.02 pg/mL) showed high antioxidant activity. The purified flavonoid
scutellarin (1Csp=4.77+0.53 nug/mL) was the most antioxidant substance in the
same range as the positive control quercetin (Table 8).

Table 8

Antioxidant activity of the components of Scutellaria immaculata and S. ramosissima
(DPPH assay)

Sample Extract 1Cs0 (ng/mL) Sample 1Cs0 (ng/mL)

S. immaculata MeOH 6.41+0.62 Apigenin 206.17 +£18.12

(aerial parts) CHCl; 30.09 £3.21 Apigenin-7- glu | 286.54 + 25.96
H,0 3.48 £ 0.02 Chrysin 308.27 +28.34

S. ramosissima MeOH 9.62 +0.98 Cynaroside 13.90 +1.46

(aerial parts) CHCI; 13.86 +1.43 Pinocembrine 413.01 £35.21
H,O 5.62 +0.51 Scutellarin 4.77 £ 0.53

S. ramosissima MeOH 10.77 £1.12

(roots) CHCI; 12.88 £1.50 Quercetin 3.37+0.77
H>,O 5.81 £ 0.53

The essential oils, phenolic compounds, flavonoids, monoterpens and extracts
of T. seravschanicus were screened for antioxidant activity (Table 9). Results
indicated that ellagic acid obtained from T. seravschanicus showed 4 times higher
antioxidant activity than quercetin and it can be used as an antioxidant.
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Antioxidant activity of the components of Thymus seravschanicus (DPPH assay)

Table 9

Sample 1Cs0 (ng/mL) Sample 1Cs0 (ug/mL)

MeOH extract 15.87+0.44 Quercitrin 5.13£0.23
CHClI; extract 54.86+3.51 Ellagic acid 0.79+0.01

H,O extract 16.72+0.86 Gallic acid 0.96+0.06
p-Cymene >100 Essential oil 131.9 £3.50
Apigenin-7-O-glucoside >100 Quercetin 3.02+0.10
Eriodictyol 5.39+0.22 Ascorbic acid 0.31+0.01
Naringenin >100

Also, the results of DPPH assay indicated that the essential oil of S. officinalis
was found to have a weak antioxidant activity (1Cs;=105.94 + 5.32 ug/mL).

Overall, the antioxidant activity of 20 extracts, 26 individual compounds and
10 essential oils was studied using DPPH, ABTS and FRAP methods. The results
showed that the water extract of S. immaculate and the essential oil of N. alatavica,
as well as the isolated compounds scutellarin and ellagic acid, possess high
antioxidant activity.

CONCLUSIONS

1. From plants of 16 species in the Lamiaceae, 64 secondary metabolites have
been isolated, including 8 new ones, using modern chromatographic methods
(preparative HPLC, CC, PTLC). The chemical structures of the compounds were
determined by analytical methods (HPLC-MS, HR-ESI-MS, 1D- and 2D-NMR)
and they identified as ecdysteroids, flavonoids, iridoids, alkaloids, terpenoids and
phenolic compounds.

2. The compositions of the essential oils of the 16 species were analyzed by
GC, GC-MS and GLC-MS methods and identified using Wiley and NIST library.
The results showed that the investigated species of Lamiaceae of the Uzbek flora
are a rich source of phenolic compounds and oxygenated monoterpenoids.

3. Seven new ecdysteroids were isolated from Ajuga turkestanica and their
chemical structures were determined using spectral methods. These ecdysteroids
present a 5-HP steroid nucleus with an 11a-hydroxy (equatorial) substituent and
modifications concern only the side-chain relative to turkesterone.

4. A novel apolar compound was isolated from Phlomis thapsoides and its
structure was determined to be 6,10,17-trimethyl-2-octadecanone using mass-, 1D
and 2D NMR data.

5. A guantitative determination of the marker substance lamiide, with anti-
inflammatory activity, was carried out in 5 species of Phlomis. The results showed
that, P. sewerzowii is the richest source of iridoid lamiide.

6. Four flavonoids, 2 phenolic compounds and 3 monoterpenes have been
isolated and identified from Thymus seravschanicus. This plant is recommended as
a natural source of essential oil and antioxidant thymol.
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7. The quantitative g-NMR method was developed for the marker iridoids 8-
acetylharpagide and harpagide and the alkaloids stachydrin and leonurin in
Leonurus panzerioides and L. turkestanicus.

8. Standardization of extracts of the species Nepeta alatavica, N. cataria, N.
olgae was carried out by HPTLC. It was shown that Nepeta alatavica is the richest
source of the anti-inflammatory agent rosmarinic acid.

9. A total of 47 extracts and 25 individial compounds obtained from the 16
species in the Lamiaceae were assessed for their cytotoxicity. It was found that
chloroform extracts of Ajuga turkestanica, Scutellaria immaculata and S.
ramosissima possess cytotoxic activity against HelLa (cervical cancer) cells.
Thymus seravschanicus is recommended as a new source of the known cytotoxic
agents gallic and ellagic acids, which inhibited HeLa and HL-60 (acute myeloid
leukaemia) cells.

10. Overall, 17 extracts, 12 individual compounds and 7 essential oils
obtained from the 16 species were investigated for their antibacterial and
antifungal activities. The results showed that the chloroform extract of A.
turkestanica showed strong antimicrobial activity even against methicillin-resistant
S. aureus and S. pyogenes. 22-O-Acetylcyasterone isolated from A. turkestanica
strongly inhibited P. aeruginosa.

11. The antioxidant activities of 20 extracts, 26 individual compounds and 10
essential oils obtained from the 16 species were studied. The results showed that
the water extract of Ajuga turkestanica, Scutellaria immaculata, S. ramosissima
and T. seravschanicus possess high antioxidant activity and the essential oil of N.
alatavica recommended as antioxidant agent.
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BBEJEHUE (AuHoTauus quccepranun 10kTopa Hayk (DSc))

Henabio wucciaenoBaHus SBISICTCS BbBIACICHUE NPUPOJHBIX COCIUHEHUN
pacteHuii cemeiictBa Lamiaceae, ycTaHOBICHHE MX CTPOCHHS, KOJUYCCTBECHHOEC
OTpeJIelICHUE U BBISIBICHHE OUOJIOTMYECKON aKTUBHOCTH.

O0bekTaMu HCCIEA0BAHUA SIBIAIOTCS 16 BHUIOB pacTeHUN CceMeicTBa
Lamiaceae, npouspacramomux B Y30eKHUCTaHE.

HayuyHasi HOBU3HA UCCJIEIOBAHMS 3aKTIOYACTCS B CIICIYIONIEM:

u3 16 BHIOB pacTeHmii cemelicTBa Lamiaceae BbIAeNeHBI M OIpeneicHa
CTpyKTypa 64 MeTaboJHMTOB, a TaKKe ONpeAeIeH | HWIACHTH(PHUIUPOBAH
XUMUYECKUN COCTaB dPUPHBIX MACEN ITUX BUOB PACTCHUI;

BBIICJICHO W JIOKAa3aHO CTPOCHHWE 7 HOBBIX OJKIUCTEpOMIOB 3 Ajuga
turkestanica, m HoBoro coemamHeHus - 6,10,17-TpuMeTHII-2-OKTaACKAaHOH U3
Phlomis thapsoides;

BbIsIBJICHBI U uacHTHduIupoBansl u3 Scutellaria immaculata u Scutellaria
ramosissima 9 u 12 ¢aBoHOMI0B COOTBETCTBEHHO, a U3 Thymus seravschanicus 4
(bnaBoHOM 1A, 2 PEHOTBHBIX COSAMHEHUN U 3 MOHOTEPIICHA;

IPOBEICHO  KOJMYECTBEHHOE  OIpEACIICHHE MAapKEpHbIX  BEIIECTB -
SKIUCTEPOMIOB, HUPHIOMIOB U ajkamouzoB Ajuga turkestanica, Leonurus
panzerioides, L. turkestanicus, Thymus seravschanicus u 5 sumos Phlomis;

mokaszaHo, yro S. immaculata, S. ramosissima, A. turkestanica, T.
seravschaniCus MOTyT HCIIOJIb30BaTbCsl B KAvyeCTBE HOBBIX HCTOYHUKOB JIS
MOJTYYCHUS ITMTOTOKCHYECKUX BEIIECTB;

n3 Salvia officinalis  BegeneHo  MPOTHBOMHUKPOOHOE  COCIUHEHHE
METHJIKQPHO3aT, a Tak)Ke BBIABICHO, YTO SKCTpakThl Ajuga turkestanica u
Scutellaria ramosissima  sBusitorcss 3G (GEKTUBHBIMA ~ MCTOYHHKAMH  HOBBIX
MPOTUBOMUKPOOHBIX KOMITOHEHTOB;

I0Ka3aHO, YTO OJKCTPAaKThl W WMHIWBHUAyajdbHbIe coeauHenus Scutellaria
immaculata u Thymus seravschanicus, a Taxxe a¢uproe maciio Nepeta alatavica
MOTYT UCIIOJIb30BAThCSl B KAU€CTBE AaHTHUOKCHIAHTOB.

Bueapenue pe3yibTaToB ucciaeaoBanus. Ha ocHOBe pe3ynbTaToB HayYHBIX
MCCJICIOBAaHUM XUMHUYECKOTO COCTaBa M OMOJOTHYECKON aKTUBHOCTH 16 BUIIOB
pactenuii cemeiictB Lamiaceae:

PesynbTaThl ucciieoBaHus METa0OJIMTOB pacTeHUil cemelicTBa Lamiaceae u
ompeneneHus] WX OWOJOTHYSCKON aKTUBHOCTH HCIIOIB30BaHBI B  HAYYHBIX
npoektax  yHuBepcutera [elmensOepr  (I'epmanusi) It  XUMHYECKUX
XapaKTEPUCTHK KJIACCOB COSAMHEHUH (hIaBOHOMIOB, Y(DUPHBIX Macell, UPUIOUIOB,
OKJIMCTEPOUJIOB U ONPEACIICHUE CPEeId HUX OMOAKTHBHBIX COCIUHEHHH (CIpaBKa
yHuBepcuteta ['eiinensoepr ot 29 mas 2018 rona). JlaHHbie HaydHbIE PE3yIbTaThl
Jan  BO3MOXHOCTH OMPEIEIUTh IUTOTOKCHYECKHE, aHTUOAaKTepuaabHBIE U
AHTHOKCHAHTHBIE KOMIIOHCHTHI M3 pactenuii poma Ajuga, Nepeta, Phlomis,
Salvia, Scutellaria, Thymus;

VYcTaHOBIEHBI XUMHUYECKHE CTPYKTYpPhl U (PU3UKO-XUMHUYECKHE CBOWCTBA &
HOBBIX BBIJICJICHHBIX COCIMHEHUN W 3apETUCTPUPOBAHBI B MEXKIYHAPOIHON Oaze
nanaeix CAS B Amepuke (Chemical Abstract Service, https://www.cas.org/
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products/ scifinder). B pesymbrate Bomenmme B 0a3y mom Homepamm CAS
1990464-65-7, 1922072-71-6, 1922072-72-7, 1922072-73-8, 1922072-74-9,
1922072-75-0, 190513-08-7, 710948-24-6 HoBBIE COEAUHEHUS AT BO3MOKHOCTH
MoJIy4aTh UH(POPMALIUU O CTPYKTYPE U CBOMCTBAX aHAJIOTUYHBIX BELIECTB;

PesynbTaThl MccienoBaHui pacTeHU ceMmeiicTBa Lamiaceae MUTHPOBAHBI B
6omnee yem 130 HayyHBIX pabOTax, OMyOJIMKOBAHHBIX B 3apyOEkKHBIX KypHaax C
BbICOKMM uMIakT (akropom (Frontiers in Pharmacology, 2018, 9(566),
ResearchGate (RG), IF-4.04; Food Chemistry, 2015, 182(1), RG, IF- 4.76;
Molecules, 2017, 22(9), RG, IF-2.80 u nap.), KOTOpbIC HCIIOIB30BAHBI IS
XUMUYECKUX M KOJMYECTBEHHBIX XapaKTEPUCTUK TEPBUYHBIX U BTOPUYHBIX
MeTabOIUTOB, a4  TakkKe  HX  aAHTUOKCHJIAHTHBIE,  IIUTOTOKCUYECKUE,
MIPOTUBOMHUKPOOHBIE W MPOTUBOTPUOKOBBIE aKTUBHOCTH. DTO JAJI0 BO3MOXXHOCTH
VYCHBIM W CHCHHAIMCTAM TOJYYUTh WH(POPMAIMI0O O XHMHYECKOM COCTAaBE WU
OMOJIOTUYECKON aKTUBHOCTH pacTeHul cemeiictBa Lamiaceae;

Pe3ynbTaThl XUMHUECKUX U OMOJIOTMYECKUX UCCIEAOBAHUM 2 BUJIOB PACTECHUS
Scutellaria pactymux B Y30ekucraHe, HUTUpOBaHbI B Oojice dyeM 60 Hay4dHBIX
paboTax, ONyOJHUKOBAaHHBIX B 3apyOCkKHBIX KypHajaX C BBICOKUM HMMIAKT
dakxtopom (Biotechnology Advances, 2014, 32(6), RG, IF-4.33; Critical Reviews in
Food Science and Nutrition, 2017, 57(9), RG, IF-6.02; Jour Pharm Pharmacology,
2018, 70(7), RG, IF-2.31 u ngp.), KOTOpBIE HCIIOJIB30BAHBI IS HUACHTH(DHKAIHIH
¢naBoHonioB ¢ nomomipto LC-MS u onpeneneHun OMOJIOTMYECKUX CBOWMCTB
KOMITOHCHTOB PacTCHHMI B YCJIOBHSAX IN Vitro. 3To aajio BO3MOKHOCTH IOJIYYHTh
uHpopmaruto 0 coctaBe  (JIABOHOUJOB, a TaKXKe AaHTUOKCUAAHTOM,
LIUTOTOKCUYECKOM, TPUITIOHOCOMAJIbHOM M aHTUMHKPOOHON aKTUBHOCTSIX paCTEHUN
pona Scutellaria;

XuMudeckass CTPYKTypa, (PUIMKO-XUMHUYECKHEe U  (PapMaKoJIOTHUYECKUe
CBOMCTBA JKAMCTEPOMIOB, TMOJYYECHHBIX W3 BHUJIOB PACTCHUN CEMEUCTBA
Lamiaceae, Bikiarouas Ajuga turkestanica, Bmecte co Bced wuHDOpMaimeir o
XUMUYECKUX W OHOJIOTMYECKUX CBOMCTBAX JKIUCTEPOUIIOB MPEICTABICHHBIX B
MHPOBOM HAy4YHOW JUTEpPAType CUCTEMATU3UPOBAHBI U BHECEHBI aBTOPOM B 6-0ii
tom «Phytoecdysteroids» (2013, Ttom 6, 1-308 ctp. https://link.springer.com
referencework/10.1007%2F978-1-4614-0543-6#about), KOTOPBIH BXOAHUT B COCTAB
10-tomuoro cmpaBounuka «Natural compounds: Plant Sources, Structure and
Properties» OnyOJMKOBAaHHOTO MEXKIYHAPOJAHOM M3JATENbCKON KOMMaHuen
Springer (Amepuka). B pesynbrare CHpaBOYHUK IIMPOKO HCHOJIB3YEeTCS B
3apyOeXKHbIX YHUBEPCUTETAX U HWHCTUTYTax, 4TO JA€T BO3MOXHOCTh YUYCHBIM,
HCCIIeIOBaTeNIIM W MarucTpaHTaM IMoJydaTh MOJApOOHYI0 HHQopMaiuoo 00
AKIUCTEPOUJIAX.

Crpykrypa u 00béM amccepranmm. Jluccepraiusi COCTOUT U3 BBEICHMS,
MATU TJIaB, BBIBOJIOB, CIHMCKA JUTEPATYphl U MpuioxkeHus. O0beM nuccepranuu
coctaBisgeT 194 cTpaHUITBI.
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