





BBEJIEHUE

AKTyaJIbHOCTh TeMbl ucciaenoBanus. Oepyna (nar. Ferula) otHocurcs k
OTJIeTy I[BETKOBBIX pacTeHHH, ceMelcTBa 30HTHUHBIC (Apiaceae), pa3HOBUIHOCTH
KOTOPBIX MPOU3PACTAIOT B PA3IUYHBIX PErMOHaxX 3eMHOro mapa: LlentpanbHoi
A3suu, ctpanbsl BoctouHoll A3um ¢ yMepeHHbIM KiumatoMm, Cpeau3eMHOMOpKE,
CeepHas u 3anaaHas Adpuka U HEKOTOpbIe CTpaHbl EBpOINbl 1 aMEpUKAHCKOT O
koHTHHEHTa [1, €. 1248-1259; 2, c. 1233-1257].

«HanmzemHuble W MoJ3eMHbIE YacTU TpelcTaBUTeNeld poaa (epynbl xapak-
TEPU3YIOTCSA IIUPOKUM XUMHUYECKUM pa3zHooOpazueM. JleueOnbli adexT paznny-
HBIX BHJIOB 3TOI'0 PACTEHHUS OOYCIOBJICH MOBBIIMICHHBIM COJEPKaHUEM A(UPHOTO
Macina, ¢epysoBold KHCIOTHI, acape3eHa, ¢apHe3udepona, ymOenaudepoHa,
CECKBUTEpIICHa, acaoeTnia, CECKBUTEPIICHOBOTO KyMapyuHa, acCuMa(oeTUINO0IA U
APYTUMH XUMUYEeCKMMHU coeauHeHusimu [3]. Hanuuwe TeprieHOMIOB, BKITIOYAs
JUTEPIEHbBl U CECKBUTEPIICHbI, M CBS3aHHbIE C HUMU aHTUMUKPOOHEIE,
IPOTHUBOTPUOKOBBIE W TPOTUBOMNApazutapHbie 3G GeKThl, eme Ooblie Moguep-
KHMBAIOT TEPAIEBTUUYECKUI OTEHIIMAII TOr0 pojaa pacTeHuii» [4, ¢. 31-39].

Kamenp (MIIe4HBII COK) SIBJISIETCSI OJHUM U3 ILEHHBIX KOMIIOHEHTOB
npeJcTaBuTeNeld poaa Gpepysibl, KOTOPbIA MPUMEHSIOT B CYXOM M CBEXKEM BHJIE,
B BOJIHOM M CIIMPTOBOM JKCTPaKTax M HACTOMKAX. DKCTPAKTHI U HACTOUKH M3
HAJ3€MHBIX U TOA3EMHBIX YaCTEH pA3JIUYHBIX BHUJIOB 3TOM TPYNIIbI PACTEHUUN
UCIIOJIb30BAIM UM TPUMEHSIOT TPU MAaTOJOTHSAX HMH(PEKIMOHHOTO W HeuH(pek-
ITMOHHOTO TIPOUCXOXKICHUS: TyOepKyné3e nerkux, cupuiuce, cTapmiIoKOKKOBBIX,
CTPENTOKOKKOBBIX M BUPYCHBIX 3a00JIEBaHUSIX, CaxapHOM JuadeTe, peBMaTU3Me,
OpOHXHAJIBHOM acTMe, OOJIE3HSX MEYEHH, MOYEK U 1epeOpallbHOM aTepOCKIEPO3e
[5, c. 419-422; 6, c. 59-62; 7].

Pactenuss poma Ferula L. w3maBHa wucnonb3yroTcs JUIsl  Teparuu
3a001¢BaHNl HEPBHOM CHCTEMBI, TaKuMX Kak Ooie3Hbp Aunblreiimepa, 00w,
JENPECCUH U CYJOPOTH, JJIsl JICUEHHsI 3JI0Ka4eCTBEHHBIX HOBOOOpa3zoBaHuii [8; 9;
10, c. 1913-1921].

dUTOXUMHUYECKUI COCTaB U OMOJIOrHYecKasi akTUBHOCTh BHI0B poja Ferula
L. Moryr 3Ha4YMTEIbHO BapbHpoOBaTh. Tak, McciaemoBaHus F. COMMUNIS BhISBUIN
paznu4us B CoJepKaHUH (EHOJIBHBIX COCNMHEHUN U YpPOBHE aHTHOKCHUIAHTHOU
AKTUBHOCTH, B 3aBUCUMOCTH OT THUIIA KCTPAreHTa U METOJIa SKCTPAKIIUU. ABTOPHI
[11] ormeuaroT, uTO «OOJIEE BBICOKAs KOHIICHTpAIUs ()EHOJIOB W BBIPAKCHHAS
AHTUOKCUJAHTHASI aKTUBHOCTH XapaKTEPHbI JIJISl MOMYJISIINN, TPOU3PACTAIONINX B
BBICOKOT'OPHBIX pariOHax).

MeTabonoMHBINM aHAIW3 TO3BOJSIET W3Y4YaTh BECh XUMHUYECKHH TPOQUIb
KOKJOM YacTH JIEKapCTBEHHOTO pACTEHHUS, BBISBISATH HOBBIE TNEPCIIEKTUBHBIE
MPUPOAHBIE COCAMHEHUS U oOecleuynBaTh HAA&KHOCT U A(DGEKTUBHOCTH
duToTepanuy, Y4YUTHIBasS M3MEHYUMBOCTH COCTaBa PACTEHHM U3-3a YCIOBHUU
OKpYXalolllel cpefpl, BhIpallluBaHUs M ce30Ha. Vcrnoiab30BaHHE METa0OJOMHBIX
METOJIOB HCCJIEAOBAHUS JICKAPCTBEHHBIX PACTEHUN HEOOXOMMMO ISl UIAEHTU(DU-
Kallud AaKTUBHBIX COCJUWHEHUH, KOHTPOJIsS KadyecTBa U  CTaHAapTU3AIUU
¢duTompenapaToB, TMOHUMAHUS MEXaHU3MOB WX JEHCTBHS U OE30MMaCHOCTH.
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KoMrmekcHOe HM3ydeHHE OMOJIOTMYECKH AaKTHUBHBIX COCIWHCHHHA, C ITOMOIIBIO
MEPEIOBbIX AHATUTHYECKUX METOIOB, OTKPBIBAET MEPCHEKTUBBI JJII OTKPBITHS U
pa3pabOTKN HOBBIX (papMalleBTUYECKUX IMPENapaToB, MOTEHIUATBLHO CIOCOOHBIX
yIAY4IINTh KA4eCTBO XU3HH U 37J0pOBbe uenoBeka [12, ¢. 97-105].

«DKCTpaKThl M3 KOpPHEH M HaA3EMHBIX dYacTeil pacTeHus pona (epyiibt
OKa3bIBAIOT WHTHOMpYIOIee ACHCTBUE HA pa3IMYHBIE BHUPYCHI, YTO JCNIaeT HX
NPUBJIEKATEIHbHON aTbTEPHATHBOM OOBIYHBIM IIPOTUBOBUPYCHBIM CpeacTBaM» [ 13].
CoriacHO HMMEIONIMMCS HAaydHBIM JIaHHBIM, «pejicTaButesin poxa Ferula L.
00Ja1a10T CUJIBHBIM aHTHOAKTEpPHATbHBIM M IMPOTUBOIPUOKOBBIM JielicTBUEM |14,
15, ¢. 82-93]. Takke KIMHHUYECKHE HCCICAOBAaHMS I1OKAa3alld, YTO HEKOTOpPhIC
BU/IbI, Takue kak F. assa-foetida, moryr 3¢¢eKTUBHO HCIOIB30BaThCS MPH
neuennn COVID-19» [16, c. 152-165; 17, c. 364-385].

Pecriyonuka TamKukucTaH XapaKTepU3yeTCsh HE TOJBKO CICHH(PUICCKUMU
IPUPOTHO-KIIMMATUIECKUMH YCIIOBUSIMH, HO M pa3HooOpaszueMm (opbl U (ayHHI.
Pasnuunbie Buasl pona Ferula L., B OCHOBHOM TOpHBbIC pAaCTCHHUs, MPEHMYIIECT-
BEHHO mpowmspacrator Ha BeicoTax oT 300 mo 3600 M Ham ypoBHeM Mops. Ha
TEPPUTOPHUM HAIEH CTpaHbl, SIBISIOMIEHCS BBICOKOTOPHBIM PETHOHOM, BCTpE-
yatoTcs 37 BUIIOB NpeJICTaBUTENed ATOr0 pojia pacTeHus, 6 U3 KOTOPbIX — dH-
JIeMuYHbIe BUIBI U Pecyonmukn Tamkukucran [18, ¢. 321-326; 19, 250-320].

AHanu3 Hay4YHOW JUTEpaTyphl TIO3BOJISAET 3aKIIOUWTh, YTO (apmako-
THOCTUYECKAsl XapaKTePUCTUKA (BKJIIOYAs MHUKPOCKONMUYECKOE M METabO0JIOMHOE
UcclieZIoBaHus) nipeacTaBuTenieid poga Ferula L., B wactHocTn BuaoB F. violacea,
F. gigantea u F. kuhistanica, npouspacratonux Ha Ttepputopuu PecryOnuku
TamxukucTtad, octaércss HemzyuyeHHOU. CrenoBarenbHO, yriyosi€HHOe (hapMako-
THOCTUYECKOE HCCIIEIOBAHUE JaHHBIX BUIOB (Gepyibl MPEACTAaBISET OONbIION
HAyYHO-TIPAKTUYECKUH MHTEPEC U SIBISICTCS] BEChbMa aKTYaTbHBIM.

CreneHb Hay4HOUl pa3padoOTaHHOCTH HM3y4daemMoil nmpodsaembl. Hccie-
JIOBaHUS 10 M3YYCHHMIO OOJILIIMHCTBA BUA0B poaa Ferula L. mpeumyriiecTBeHHO
IPOBOAMIINCH YYEHBIMU U3 OJMXKHETO U JANbHEr0 3apyOekbs. ¥Y30eKCKIUMH HCce-
JIOBATEJISIMA U3YYEH XUMUYECKUN COCTaB HAA3EMHOM U IMOJ3EMHOM 4acTel BUIOB
(epyJibl, TpOU3pacTarIIUX Ha TeppuTopuu 3Toi ctpanbl [20, . 275-284; 21, c.
52-56; 22, c. 172-177; 23]. Coobmaercs o jeueOHO-nIpodrIakTHIeckoM 3 dexre
BHUJOB JIAHHOTO pACTEHHWs, BCTpedarommxcs Ha Tepputopun KazaxcraHa,
Ksipreiscrana u Typkmenucrana [24, c. 487-503; 25, c. 109-111]. ®duroxumu-
yeckoil xapakrepuctuke F. tadshikorum, mnpowmspacraromieii Ha TeppuTOpHH
TapkukncTaHa, MOCBsAIICHBI paboThl Sharopov F. m coaBr. [26, c¢. 18-23].
N3ydennio  GUTOXMMHUYECKHMX  CBOMCTB M OHOJIOTHYECKOM  aKTUBHOCTHU
npencraBureneid pojga ¢Gepyibl MOCBSIIEHBI TPYAbl MHOT'OYUCIEHHBIX HCCIEN0-
BaTeJICH EBPOIEMCKUX M a3uaTCKuX crpad [27; 28, c. 31-39; 29, c. 9-14; 30; 31].
AnTHOakTepuaibHas akTUBHOCTH F. gigantea panee Obuia onucana B Tpynax A. @.
Xacanosa [32, c. 96-98].

OnHako B JIOCTYIHOM JIUTEpaType OTCYTCTBYIOT HAy4YHbIE JIaHHBIE O
(bapMaKOrHOCTUYECKUX  CBOMCTBaX BHJOB  (epyibl, TMPOU3PACTAIOMINX B



Pa3IMYHBIX MPUPOJIHO-KIUMATHUYECKUX ycaoBusax Pecnyonuku TamkukucTas, 4To
NOATBEPKAAECT aKTYaJIbHOCTh TEMBI JUCCEPTALIMOHHOIO UCCIIEN0BAHUS.

Cesa3b HccIeI0BaHUS C NporpaMmMaMu (IPOEKTaMH), HAY4YHOH Tema-
THKOH. J[McCepTalMoOHHOE HCCIIENOBAHUE HMMEET HEMOCPENCTBEHHYIO CBS3b C
«["ocynapcTBeHHOM MporpaMMoi pa3BUTHS (papMaIleBTUIECKON MPOMBIILICHHOCTH
Pecnnyonuku Tamxukuctan Ha 2021-2025 roae» (IToctanosnenue IlpaBu-
tenbcTBa Pecrryonuku Tamkukuctan ot 28 oktsops 2020 romga Ne 569), nayanoi
TeMoil  Kadenpel (apMakorHO3MM M OpraHU3allMid SKOHOMHUKOW (hapmanuu
«PacturenbHoe  chlpb€  ymenbs  peku  XapaHron»  (['ocymapcTBeHHBIN
peructparoHHbpii Homep Ne 0124TJ1579) [33] u uHMIMATHBHONW Hay4HO-
UCCIIeIOBATEIbCKOM  TeMbl  Kadeapbl MHKPOOMOJIOTMHM, WMMYHOJOTHU U
Bupycoiorun «M3ydeHne aHTHOAKTEpHATBHOM AKTHUBHOCTH JIEKAPCTBEHHBIX
pactennii Tapxkukucranay ['OY «TTMY umenun AGyanu ubuu CuHO».

OBLIAS XAPAKTEPUCTUKA UCCJIEJOBAHUSA

Heas uccaegoBanusi. M3yunts ¢GapMakKOTHOCTUYECKYIO XapaKTEPHUCTUKY
Tpéx BUIOB poxa ¢epyinbl: Ferula violacea, Ferula gigantea u Ferula kuhistanica,
pou3pacTaiux Ha Tepputopun Pecyonuku TamkukucTa.

3amaum uccie10BaAHNS:

1. TlpoBecT MHMKPOCKONHMYECKOE WU3YYEHHUE KOpPHEW UCCIENyeMbIX BHJIOB
bepybl.

2. IlpoBectu HemeneBoe MeTabOIOMHOE HWCCIIENOBaHHWE KOpHEW U ceMsH F.
violacea, kak OCHOBHOTO 00bEKTa UCCIICIOBAHMSI.

3. U3yunts cnenupuvyHOCTs MeTabomoMHOr0 mpoduis kopHed u cemsH F.
violacea B 3aBHCHMMOCTH OT OpraHa W croco0a MOJYYCHHs HMCCIICTyeMbIX
00pa3oB (Kameau, BBDKUMOK U SKCTPAKTOB).

4. V3yunth GUTOXUMHUYECKHE CBOMCTBA 0OpPA3IOB, MOJYUYCHHBIX U3 KOPHEU U
CEMSIH MCCJICYEeMbIX BUJIOB (pepYJIbI.

5. Onpenenuth cojAepkaHUue OOIUX TMOAU(EHOIOB W AHTHOKCHUIAHTHBIN
NOTEHIIMAI 00pa3IOB, TMOJYYCHHBIX U3 KOPHEW M CEMSH HCCIEAYEeMbIX
BUJIOB (PEpYIIbI.

6. OueHuTh BUPYCUHTHOUPYIOIITHHA, aHTUOAKTEPUATbHBIN u
POTHUBOTPUOKOBBINA 3(PPEKThl 00pa3IoB, MOJYYEHHBIX U3 KOpPHEH U CeMsH
UCCIICTYEMBIX BHIIOB (hepyJIbI.

Oo0bexT HccaemoBanusi. OOBEKTaMH MCCICIOBAaHUSA SBJISUIMCH KaMelb,
BBDKMMKHM M 3KCTPAKThI, OJyYCHHBIC U3 KOPHEH U ceMsH TpEX BUI0B poaa Ferula
L.: F. violacea, F. gigantea u F. kuhistanica, nmpouspacraronux Ha TEpPUTOPHUH
Pecniy6nuku TamkukucTaH.

IIpexmer wuccienoBanus. dapmakorHocTuueckass XapaKTepUCTHKA, B
YaCTHOCTH, MHUKPOCKOIIMYECKOE HCCIEAOBaHUE, U3YYEeHHE METabOJIOMHOIO
npodunst Buga F. violacea, cpaBHHTENbHBIH (GUTOXMMUYECKHIA aHAIU3, OIICHKA
BUpYCHUHTHOUpYyIomero 3(dexra, aHTHOAKTEPUATHHOM U MPOTUBOTPHUOKOBOMA
AKTUBHOCTU DJKCTPAKTOB, IOJIYYEHHBIX M3 KOPHEM U CEeMsSIH HCCIEAyEeMbIX
00BEKTOB.
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HayuyHnasi HOBU3HA Hcc/IeJOBAHUSA:

1. BrnepBblie pOBEAEHO MUKPOCKOIMYECKOE UCCIIEIOBAHNE CTPOEHUS KOpHeH F.
violacea, F. kuhistanica u F. gigantea.

2. IlpencraBieH mepBbId KOMIUIEKCHBIN HELETIEBOW MeTabOoJIOMHBIN aHamu3 F.
violacea.

3. BnepBble npoaeMOHCTpUpOBaHa CHEHUPUUYHOCTH METAO0O0IOMHOI0 TPOoduIs
KOpHe# u cemsH F. violacea B 3aBUCMMOCTH OT opraHa pacTeHHH M crocoda
MOJTYYEHHS UCCIIElyeMOro o0pasiia.

4. BnepBble MOMy4YeHbl JaHHbIE O (PUTOXMMHUYECKON XapaKTEpUCTUKE KOPHEU U
CEMsIH UCCIIeI0BaHHBIX BUAOB (DepyJibl.

5. Bnepsrbie monydeHa wuHGoOpMalMs O COAEPKaHUM OOIIMX MOJU(PEHOJIOB U
AHTUOKCUJIAHTOM TOTEHLHAJEe KOPHEH M CEMSH MCCIECIOBAaHHBIX BHUJOB
bepybl.

6. BrepBele  ycTaHOBIEHa  NPOTUBOBUPYCHAash  aKTUBHOCTh  OOpPAas3IOB,
MOJyYEHHBIX U3 KOPHEN U CEMSIH UCCIEeI0BaHHBIX BUI0B (epyIibl.

7. Tlomy4yeHsl  JOMOJHUTENbHbIE  JaHHble 00  aHTUOAKTEPHAIBHBIX U
IPOTUBOTPHUOKOBBIX CBOMCTBAaX OOpa3lOB, MONYYCHHBIX M3 KOPHEH U CeMsH
UCCJIEIOBAHHBIX BUJIOB (DepyIibl.

Teopernyeckass 1 HAYYHO-NIPAKTUYECKAS 3HAYMMOCTb HUCCJIEI0BAHMA.

Teoperndeckass 3HAYUMOCTh JAHHOM JUCCEPTAIIMOHHOW pabOTHI 3aKIIIO-
YaeTcsl B CYIIECTBEHHOM PAaCUIMPEHUH CBEICHUM O PapMaKOrHOCTUYECKON Xapak-
Tepuctuke BuaOB - F. violacea, F. kuhistanica u F. gigantea, mpouspacraroniux Ha
tepputopun  Pecriyonuku Tamkukucrad. [lodyueHHble pe3ynbTaTbl HMEIOT
0O0JbIIOE 3HAYEHHWE B IOMCKE MPUPOJHBIX HMCTOYHHUKOB U JlaJbHEHIIEH
NEPCIeKTUBE  pa3padOTKM HA  OCHOBE BHUAOB  (¢epyibl  dPPEeKTUBHBIX
JIEKapCTBEHHBIX cpeacTB. OOLIMPHOE XUMHUYECKOE Pa3HOOOpa3ue, BBISIBICHHOE B
JAHHOM HCCJIEIOBAaHUH, 3HAUUTEIHHO paciIupsieT MeTabolIOMHbBIN JaHAmadT poaa
Ferula L. u pnaér unennyro wuHbopMmaiuio o0 OHOCHHTETHYECKUX ITYTAX,
IPOTEKAIOIINX B 3TUX PACTCHUSAX.

[IpakTudeckas 3HAUUMOCTb BBIIIOJIHEHHOM pabOThl COCTOMT B TOM, YTO
BIIEPBbIE TOJy4eHa UHPOpMaLKs O (PapMaKOTHOCTUYECKON XapaKTEPUCTHKE TPEX
BuA0B (epyinbl. [lonydeHHble gaHHBIE O MOP(OIOro-aHaATOMHUUECKON CTPYKTYpe
KOpHEe#, MeTabooMHOM mpoduiie KopHel u cemsiH Buia F. violacea, pesynbrars
U3yuyeHUs: (UTOXUMHUYECKHUX CBONCTB MOXHO OyJeT HCIONb30BaTh C LEIbIO
POBE/ICHUs MEXBUI0BOM nuddepennmanun pona Gepynsl. Pe3ynbrarsl n3ydenus
IPOTUBOBUPYCHOM M aAHTHMOAKTEPUATbHOW AKTUBHOCTH KaMeAu M CIHUPTOBBIX
HKCTPAKTOB MOT'YT OBITh MCHOJb30BaHbl MPU BHIOOPE MPUPOJHBIX HUCTOUYHUKOB U
NEPCIEeKTUBHBIX  (hapMalleBTUUECKUX CYOCTaHUMH 111 pa3pabOTKU  HOBBIX
OTEYECTBEHHBIX (duTonpenapaTos, o0nagaroumx BBIPAKEHHBIMU
IPOTUBOBUPYCHBIMU U AHTUOAKTEPUATILHBIMHU CBOMCTBAMHU.

IToJ10:keHusI, BBIHOCHMBbIE HA 3AILMATY:
1. OmpeneneH KOMIUIEKC MUKPOCKONMMYECKUX MPU3HAKOB KOPHEH U BBISBIEH

YHHKaJIbHBIH cocTtaB u3 419 wmerabomuroB mns Buga F. violacea.

VYcraHoBIeHa  3aBUCMMOCTh  COCTaBa OT  cmoco0a 3KCTpakUUU U



OpraHocnenuPpUUHOCTh HAKOIUICHUSI COCIMHEHMI: B KOPHAX MpPeo0iIaaaroT
BBICOKOMOJIEKYJISIDHBIE BEIIECTBA W TEPIEHOHWJbl, a B CEMEHaXx —
HU3KOMOJIEKYJISIPHBIE META0OIUThI, AMUHOKHUCIIOTHI U aJTKAJIOUIbI.

2. BrisgBiena BapnaOenbHOCTh COAECpPKAHUS MONMH(EHOTOB B 3aBUCUMOCTH OT
BUJa U opraHa pacTeHus. J[okazaHO, 4TO HAMOOJNBINEH AHTHUOKCHIAHTHOMN
AKTUBHOCTBIO O00JIAJ]al0T ATAHOJIOBBIE SKCTPAKThl KOPHEW W BBIKHUMKHU U3
cemsiH F. violacea.

3. YcraHoBieHa BbICOKAash BUPYCHUHTHOWPYIOIIAsl aKTUBHOCTh AKCTPAKTOB H
kamenu BunoB F. violacea u F. kuhistanica B oTHomeHnr BUPYCOB rpHIIna
A(HINT) u A(H3N2). JIokazaHo celeKTUBHOE aHTUMHUKpOOHOE AeiicTBue F.
violacea, xapakrepusyronieecss BBIPOKECHHBIM OaKTEPUITUIHBIM 3P(PEKTOM B
OTHOIIIEHUH TPAMITOJIOKUTEIHHBIX OAKTEPHIA.

CreneHb J0CTOBEPHOCTH  Ppe3yJabTaToOB jAuccepranuu. HayuHble
TIOJIOKCHUSI ¥ BBIBOJIBI JUCCEPTAIMMOHHON PabOThl OCHOBBIBAIOTCSI HA JOCTATOYHO
OoonpmioMm  00BEME  y1abopaTopHOWM  paboThl, Ojarojgapsi  HCMOIH30BAHUIO
COBPEMEHHOI0 CepTUPUIUPOBAHHOTO o0opynoBaHus, MHOKECTBEHHOM
MOBTOPHOCTM M COBPEMEHHBIX KOMIBIOTEPHBIX METOJOB CTAaTHCTHUYECKOU
00pabOTKH, a TaKXKe MOJIOKHUTEIbHBIX OT3BIBOB Ha ONMYOJIMKOBAHHBIC HAyYHbIE
CTaThbU B JXypHasax, Bxo-gsauux B nepedeHb BAK mpu Ilpesuaente Pecnyonuku
TamxukucTaH, U MEXKIYHAPOJHBIX KypHanaX, MHACKCUPYEMbIX B 0a3ze JaHHBIX
CKoOIlYC.

CooTBeTcTBHE JUCCEPTAMH MACHOPTY HAYYHOH CHENHMAJIbLHOCTH.
Huccepranmonnas pabora coorBerctByer mnacnopty BAK mnpu [lpesunenre
Pecnybnuku TamxukucTad no cnenranbHocTM: 3.4.2. @apmalieBTUUECKass XUMUs
u (papmakornosus, myHKToB: 1. «OnpenereHue M MOIYyYEHHUE HOBBIX AKTHUBHBIX
BEIIECTB, HMX  MPUPOAHOTO  MPOUCXOXKICHUs, BBISBICHHE CB3ed U
3aKOHOMEPHOCTEH MEXIYy CTPOEHHEM U CBOWMCTBaMM BellecTBy»; 3. «M3yueHue
COCTaBa JICKAPCTBEHHOTO PACTUTEIIHLHOTO ChIPhs, HACHTU(MUKAIMS MPUPOIHBIX
COEJIMHEHUN, pa3paboTKa METOJIOB BBIAEIEHUS, CTAHJIAPTU3ALUU U KOHTPOJI
KauyecTBa JIEKAPCTBEHHOTI'0 PACTUTEIHHOTO ChIPhSl U JIEKAPCTBEHHBIX ()OPM HA €ro
ocHoBe» u 3.3.19. MukpoOuonorus, nyHKT 11. «JlelicTBue OMOTHMYECKUX U
abmotnyeckux (HaKTOPOB HA MHUKPOOPTAHW3MBI, MEXaHM3MBI MX aJanTaluud |
PE3UCTEHTHOCTH K (pakTOpaM BHEUIHEN CpeibI»

JIMYHBINA BKJIAJ COUCKATEJS YYEHOM CTENEHU B UCCJIeI0BaHUs. ABTOPOM
CaMOCTOSITEIILHO MPOBEEH MH(POPMAIMOHHBIN MMOUCK MO0 TEME JUCCEePTAIMOHHON
paboThl, aHAJIN3 MEPBOUCTOUYHUKOB M aHAIW3 JaHHBIX HAYyYHOU JIUTEPATYPHI IO
TeMe JUCCEPTAIMOHHON paOOTHI.

JlabopaTopHas U dKCIEpUMEHTAIbHASI YacTh paOOThl BBIMIOJHEHBI aBTOPOM
CaMOCTOSITEILHO Ha 0a3zax kadeapsl (apMaKOTHO3UU M OPraHU3AIMN SKOHOMUKON
dapmarun - I'OY «TIT'MY wumenu AOGyanu ubHu Cuno» (r. Hymaun6e, PT);
naboparopuu kKadeapbl MUKPOOMOJIOTHMHU, BUPYCOJOrMHM M uMmyHojoruu HOY
«MeauKo-conualbHbIN WHCTUTYT Tamxukucranay, naboparopuu
IPOTHUBOBUPYCHOM 3amuThl HayuyHO-TIPOM3BOICTBEHHOI'O LIEHTPAa MUKPOOUOIOTUU



u upyconorun (Anmatel, Kazaxcran) m B naboparopuu buonoruu pacteHuit
Parrepckoro Yuusepcurera (Horo-/>xepcu, CIIA).

[loctaHoBka 1enu U 3a7a4 MCCIENOBaHUS, a Takke OOCYXKIEeHUE
pe3ynbTaTOB U 00OOIIEHHE BBIBOJOB JAMCCEPTALMOHHON PabOThI OCYIIECTBIEHBI
IIPY yYaCTHUHU HAYYHBIX PYKOBOJIUTENEH. JIMUHBIN BKJIaJ aBTOpa YKa3bIBAETCS I10
TEKCTY JIUCCEepPTAIINM, a TAKXKE B CIHUCKE MyOIuKaiuii aBropedepara.

ABTOp HEMOCPEACTBEHHO MPUHUMAJ Y4acTUE€ B IUIAHUPOBAHUU PaOOTHI Ha
BCEX OJTalax MpPOBEAEHHBIX MCCIENOBAaHUM, MPOAHAIU3UPOBA COBPEMEHHBIEC
JAaHHbIE OTEYECTBEHHOM M 3apyOE€KHOW JUTEpaTyphl MO TEME AHCCEpTalluH,
MPOBOJIMIJI CTATUCTUYECKYIO 00paOOTKY MONYYEHHBIX MAaTEpUATIOB, aHATU3UPOBA
pe3yabTaThl HUCCIAEAOBAHUM, 0000mMMI WX B BBIBOJAX M IMPAKTUYECKHUX
pPEKOMEHAAIUAX, MOATOTOBII MyOJUKAalMd U JOoKJIaabl. OCHOBHOM W perIaroninii
00BEM pabOThI BBHIOJIHEH CAMOCTOSATEIBHO, COACPKUT Psii HOBBIX PE3yIbTaTOB U
CBUJETENBCTBYET O JIMYHOM BKJIAJI€ JUCCEPTAHTA B HAYKY.

Anpobauuss u peaausanusi pe3yJabTaToB auccepranmun. OCHOBHbIE
NOJIOKEHUsS] paOOThl M3JI0KEHBI M OOCYKIEHbl Ha CIEeNYIOIUX KOH(MEepeHIUsX:
XVII MexayHnapoaHoii HAyqYHO-TIPAKTHUECKON KOH(DEPEHIIMH MOJIOBIX YUEHBIX U
ctyneatoB ['OY «TI'MY wum. AOyanu uoHM CHHO», TOCBAIIEHHOW TEMe:
«AKTyaJIbHbl€ BOMNPOCHI COBPEMEHHBIX Hay4HbIX HccienoBanui» (Jlymanoe,
2022); MexayHapogHOW HaydHO-TIpakTH4eckoil KoHpepeHuuu «MHTErparms
TEOPUU U MPAKTUKU B MEIUIIMHE: JOCTIKEHUS U MepcrnekTuBbly, (Kemeposo, PO,
2023); The 2nd International Conference on Natural Products and Chronic
Diseases «Natural Products for Quality of life towards Achieving Sustainable
Development Goals» (Jokarta, Indonesia, 2024); International Conference of
Clinical Microbiology, Virology and Infectious Diseases (Vienna, Austria, 2024);
International symposium «Plants and Human Healthy (Jdyman6e, 2024);
PecryObnukaHCKkoOl HayYHO-TIPAKTUYECKON ampenbCKol KOH(DEHPEIUH MOJIOIBIX
yuéHbix U crygeHroB HOY “Menuko-coumanbHblii UHCTUTYT TakukucTaHa”
(dymanb6e, 2025); exeronnoi V mexayHapoanoi koHdpepeniuu HOY «Menuko-
COIMANIbHBIN MHCTUTYT Tampkukuctanay (Aymante, 2025).

Amnpobanus  aucceprainio  pabOThl  COCTOsJIach  Ha  3acelaHuu
MexKadenpanbHO TPOOJIEMHOW KOMHUCCHH 0 TEOPETUYECKUM JAUCITUILUIMHAM
oY «TTMY umenu Adyanu uoau Curo» (Ne 5 ot 13.05.2025 roza).

Iy6onukanuu mo teme auccepraunmu. [lo marepuanaMm auccepTalmoOHHON
paboThl omyOiukoBaHO 23 HaydHbIX pabor, B TOM uyucie 4 cTratbu B
PELEH3UPYEMBIX HAYYHBIX JKypHaJax, BXOISAIIUX B peecTp, pekomeHayembix BAK
npu Ilpesuaente PecnyOnuku TamkukuctaH, W 3 CcTaTbu B KypHaIaXx,
unaexkcupyembix B SCOPUS, a takxke 16 craTelt U T€3MCOB B COOPHUKAX HAy4HO-
MPaKTUUECKUX KOH(PEpEeHIUN U CUMIIO3UYMOB.

Crpykrypa u 00bém pguccepramum. [lucceprauuss wuznoxkeHa Ha 190
CTpaHUIIaX, COCTOUT W3 BBEACHUSA, OOIIEH XapaKTEpUCTUKH pabdoThl, 0030pa
JUTEPATyphl, 8 TIaB COOCTBEHHBIX HCCIEIOBAHUN, OOCYKICHHS, 3aKIIOUYEHUS,
pEeKOMEHJAMi U CchucKa JIurepaTypsl. JlucceprannonHas pabota coaepkuT 23
pucyHKa u 23 TaOauIIbL.



OCHOBHASA YACTDb UCCJUIEAOBAHUA

Matepuanabl u MeToAblI HccaeA0BaHMA. B kauecTBe 00BEKTOB HCCIIEIO-
BaHHUS HCIIOJIb30Bald pacTeHuss TpEx BumoB poma Ferula L.: F. violacea, F.
kuhistanica u F. gigantea, coOpaHHBIX B Pa3JIMYHBIX MPUPOTHO-KIUMATHICCKIX
pernonax PecnyOnuku Tamxkukuctan: Bap3odckom ymense 1 [BAO — Ha BbicOTE
ot 1180 1o 2251 meTpoB Hax ypOBHEM MOPHI.

B kauecTtBe wucciaenyeMoro Marepuana ObUIM  MCHOJB30BaHbl KaMellb
(MJIEUHBIN COK) U CIIUPTOBBIE DKCTPAKTHI U3 KOPHEH, a Takke BBDKUMKHU (COK) M
CIUPTOBBIE AKCTPAKTBl M3 CEMSH Hccheayemblx pacTeHuil. Cyxue NOpOIIKU U
AKCTPAKTHl U3 KOPHEW U CEMSIH MCCIIEJOBaHHBIX PACTEHUU MOJIYy4YaJId C IIOMOIIIBIO,
MOJIU(PUIIMPOBAHHON HAMU METOIMKHU.

Mukpockonuiyeckoe MCCieoBaHNe KOpPHEH pacTeHHil Tex BUIOB (epyJibl,
KOTOpbI€ OBLIM BKJIIOYEHBI B UCCIIEIOBAaHUE, ObUIO MPOBEAECHO MO OOLIEIPUHSITON
METOJIMKE MUKPOCTPYKTYPHOI'O aHAJIU3A.

JUis mpoBeneHuss METa0OJOMHOIO HCCJIENOBAaHUS U (PUTOXMUMHYECKHUX
aHaNMM30B ObUIM  MCHOJB30BAHbl  JKMJIKOCTHas Xpomartorpadus C  Macc-
CHEKTPOMETPUEH, YIbTPa-BBICOKONPOU3BOAUTENbHAS >KHJIKOCTHAas XpOMarorpa-
(U ¥ CIIEKTPOCKOINHUSA AAEPHOTO MATHUTHOT'O PE30HAHCA.

Crneunduyueckyro BUPYCHHTMOMPYIOLIYI0 aKTUBHOCTh MCCIEAYyEMbIX Mate-
pUAIOB ONpPENENSIM B COOTBETCTBUM C METOAUYECKMMH PEKOMEHIALUSIMHU
«PyKOBOJICTBO MO NPOBEIECHUIO JOKIMHUYECKUX HCCIEAOBAHUI JIEKAPCTBEHHBIX
cpenctB». [l onpeneneHuss NPOTUBOBUPYCHOM aKTUBHOCTH HCCIEYEMOIO
AKCTpaKTa OBUIM B3AThl IITaMMbl BUpyCa TIpUIINA, C PA3IUYHOW AHTUTCHHOM
dbopmynoit: A/VI1ad/2/09 (HIN1) u A/Almaty/8/98(H3N2). B kauectBe kputepus
CHEeU(PHUUECKOr0 TMPOTUBOBUPYCHOTO JEHCTBUS COEOMHEHUHM pacCUMTHIBAIU
xumuorepanesTuueckuii uuaekc (XTH), onpenenseMbplii OTHOIIEHUEM TOKCUYHOM
konnenTpanuu Bemectna (TK50) k addexruBHoi kKoHTIEHTparmu (DKS50).

AHTUMHUKPOOHYIO aKTMBHOCTb PACTUTENbHBIX DSKCTPAKTOB OMNPEAECISIIH
muckoauddy3nonneiM  metogom (J/IM), ¢ ucnonb3oBaHuMEM YETBHIPEX BHJIOB
CTaHIApTHBIX MATOreHHBIX IITaMMOB OakTepmit: Staphylococcus —aureus,
Pseudomonas aeruginosa, Escherichia coli, Klebsiella pneumoniae. N3yuenue
IPOTUBOTPUOKOBBIX CBOMCTB MPOBOAMIN MO OTHOUICHHIO K STAJIOHHOMY IITaMMY
Candida albicans, ¢ ucnonb3oBanrem cpenbl Cadbypo.

Cratuctuueckass o0paboTka Marepuana MpPOBEACHA C HCIOIb30BAHHEM
nakera npukiagHbeix nporpamm Statistica 10,0 (Statsoft, CIIIA). HopmansHOCTB
pacnpeneneHust BbIOOpku onpenensuiu no kpureputo llanupo-Yunka. CpaBHenue
HECKOJIBKAX HE3aBUCUMBIX KOJIMYECTBEHHBIX TPy MPOBOAMIOCH 0 H-KpuTeputo
Kpackena-Yomnuca. CpaBHEHME HE3aBHCHMBIX BEIMYMH NPOBOAWIOCH 1O U-
Kputepruo MaHHa-YUTHH, 3aBUCHMBIX — 10 T-kpurepuro Bunkokcona. Koppens-
11 IPOBOJAMIIOCH 110 KpuTepuro 1Iupcona.

Jlist cratucTruyeckor oOpabOTKK M3y4YEHUsl TPOTUBOTPUIIIO3HON aKTUBHOC-
TH HUCCIIEOBAHHBIX OOpAa3lOB BCE PE3yNbTAThl ObUIM MOACYUTAHBI U BBIPAXKEHBI
Kak cTaHjapTHas omuOka cpeaHero. [IpeacraBineHsl pe3ynbTarbl TPEX HE3aBUCH-
MBIX 3KCIIEPUMEHTOB, B KaXIOM M3 KOTOPBIX ObUIO 4 MOBTOPHOCTH. Paznmuums
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https://ru.wikipedia.org/wiki/Хроматография
https://ru.wikipedia.org/wiki/Масс-спектрометрия
https://ru.wikipedia.org/wiki/Масс-спектрометрия

Mexay Oosiee 4eM ABYMS TpYINIaMH aHATU3WPOBAIM HA CTAaTHCTHYECKYIO 3HAUM-
MOCTb, C UCTIOJIb30BaHUEM OHO(PAKTOPHOTO JUCTIEPCHOHHOTO aHAIM3a. 3HAYCHUS
p <0,05 cunTanuch CTAaTUCTUYECKU 3HAUUMBIMHU.

Pe3yabrathl ncciaenoBanus. [10 TaHHBIM HAY4YHOUN JIUTEPATYPHI, BUIBI
pona Ferula L. cymecTBEHHO pa3IuyaroTCsS IO aHATOMO-MOP(OIOTHISCKUM
npu3HakaMm. B yacTHOCTH, «IIpu M3YYEHUU BETE€TaTUBHBIX OpraHoB F. foetida
YCTAaHOBJIEHO, YTO JUATHOCTUYECKUMHU MMPU3HAKAMU ChIPbS SBJISIOTCS (hopMa U
CTpOEHME KJIeTOK anuaepmuca. Kpome Toro, KopHu pa3HoBO3paCTHBIX 0cobei
JJAHHOTO BHUJA PAa3JMYalOTCS MO CTEIEHW PAa3BUTHUS MHPOBOJISIIEH 30HBI U
MOIITHOCTH OCHOBHBIX TMCTOJIOTHYECKHUX 31eMeHTOB» [34, ¢. 899-908]. Onnako
cBeneHus: 00 aHaTOMO-MOp(doIornyeckoi xapakTepucTiuke BUaoB poaa Ferula L.,
npouspactaromux B Ta/pKUKUCTaHe, OTCYTCTBYIOT. MCXons M3 BBILIECU3IIOKEH-
HOTO, Ha TIEPBOM HTame paboThl HaMU OBUIO TPOBEIEHO MHKPOCKOIHMYECKOE
uccienoBanne Kopuei F. violacea.

[Ipu aHanuze nonepeyHoro cpe3a KOpHsi yCTaHOBJIEHO, YTO MpoOKa 3ajieraer
M0 BCEH OKPYKHOCTH KOPHS M COCTOMT M3 9-16 psIOB TOJICTOCTEHHBIX KIIETOK.
[IpoOka umeeT TEMHO-KOpUYHEBBIN LBET. [Ipy MUKPOKONMPOBAHUHU MMOBEPXHOCTU
BHJTHO, YTO KJIETKU MPOOKH KOPHS TUIOTHO MPWIETAIOT APYT K APYry (pUCyHOK 1 -
Al) 1 UMEIOT MHOT'OYT'OJIbHYIO (4-5 YIJIOB) clierka CcriiakeHHyro (Gopmy (PUCYHOK
- 1-Bl).
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Pucynok 1. -Tlonepeunslii cpe3 kopusi F. violaceae
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Ha momnepeuyHom cpe3e XOopomo BHIHBI (JI03Ma, COCYIbl KCHUJIEMBI |
NMapeHXUMHbBIE KJIETKU. [10I0CTh MapeHXMMHBIX KJIETOK 3arojHEHA KPaxMaJioM.
Kpome cxu30reHHOro BMECTHIIUINA, B TAPEHXMUMHBIX KJIIETKAaX COJEPIKATCs TpU3-
MaTH4YeCKrue KpucTauibl. OCHOBHAS YacTh KOPKOBOW TMAPEHXWMBI TPEICTABIISCT
co00¥ PBHIXJIO PACIIONOKEHHBIE KJIETKH U COCTOUT U3 MHOTOUUCIEHHBIX MOJIOCTEH
¥ pa3pbiBOB. B TomIe mapeHXWMbl KOPbI HAOMIOAAIOTCS BMECTHJIWINA CXH30-
TeHHOTO MpoucXoxaeHusi. CepIeBUHHBIE JIYYH BBITSHYTH B paaualibHOM HAIPaB-
JICHUH, TaK)Ke XOpOIIO BHUAHBI KJIETKH TApEHXHMBI, 3aIllOJIHEHHBIC 3amacHBbIM
MUTATEIbHBIM BEIIECTBOM, T.€. KpaXMaJIbHBIMM 3¢pHAMHU.

[lepuruknuyeckas 30Ha IEHTPATBLHOTO MUIWHAPA MPEICTaBIEHA OCHOBHOM
TKaHbIO, KOTOpAs 3aloJHEHAa MHOTOYUCIICHHBIMHA TJIA3MAaTHUYECKUMU KPHUCTAJTAMH.
MHUKpPOCKONIMYECKOE MCCIIENOBAHUE BBIABUIIO HEMYUYKOBBIA THUI ITPOBOJIAIICH CHC-
TeMbl KOopHs. KamOwmii pacmosio)keH B BUAC CILIOIIHOTO KOJbIAa MapalICIbHO €€
TTOBEPXHOCTH.

Ha BTOpOM 3Tarne m3ydeHusi aHaTOMO-MOP(HOIOTHYECKON XapaKTePUCTUKH
WCCJICIOBAHHBIX PACTEHUN OBLIO MPOBEICHO MUKPOCKOIMUICCKOE H3YICHHE KOPHEH
F. kuhistanica. YcranosiieHno, 4ro e€ KOpeHb, Kak ¥ KOPEHb QepyIibl (DHOIIETOBOM,
UMEET OKPYIIIYIO (hopMy.

[Ipyn MHKpOCKONIMH TIOTIEPEYHOTO Cpe3a KOPHS JaHHOTO BHUIA BBIICISIOTCS
TPHU 30HBI: MPOOKa, TMEPBUYHASI KOpAa M LEHTpaIbHBIM muiuHap. [Ipobka kopuu-
HEBATOTO IIBETA, MOKPHIBAET KOPEHb CHAPYKH, COCTOUT U3 7-8 CIIOEB OMMHAKOBOTO
pasMepa, KOTOpbIe TIOTHO NPHWJIEraloT APYT K apyry. Jlamee mox mpoOKoi pacmo-
JararTCcs pagualibHBIC JIY9H, CXH30T€HHBIC BMECTHIIWINA, KJICTKH IapEeHXHMBI,
3arMoTHEHHBIC KPaXMallbHBIMU 3EpHAMH, CEPAIICBUHHBIC JIYYH, KaMOuaabHas 30HA
u iodma.

KieTkrn OCHOBHOW TapeHXHWMBI XapaKTEPU3YIOTCS KPYIHBIM pa3MepoM,
O00OJIOYKM CJIerKa YTOJNIMIEHHBIC, HWMEIOT OKPYIIIYI0O WU OBaJIbHYIO (GopMmy.
BONBIIMHCTBO M3 KJIETOK YaCTHYHO WIIM TOJHOCTBIO 3arOTHEHBI KpaXMaJbHBIMU
3EpHAMU.

Ha momnepeunoM cpe3e mpocMaTpHBAIOTCS KpaxMalibHbIe 3€pHA MEJIKOTO
pasmepa, HECIOXKHOW CTPYKTYpbl, M0 (opMe OKpyIiible Wih oBajdbHble. KiieTku
CEp/IICBUHHBIX JIydyel XapaKTEePHU3YIOTCS HaIWYUEM OOJBIIOT0 KOJUYECTBA
Kpaxmaya. B mapeHxuMe KJIETKH oOpaliaroT Ha ceOsl BHUMaHHUE HaJTU4IHe KJIETOK,
comepkamux KENThIe TUTMEHTH. Kak W MOXXHO OBUIO O0XHIaTh, Ha Cpe3e
NPOCMATPUBAIOTCS COCYIbI KCHJIEMBI, (pliooMa W KIIETKH TapeHXHMBbI, KOTOPHIC
UMEIOT OKPYTJIYIO M BRITSIHYTYIO (hopMmy.

B nenom, ananu3 pe3yabTaTOB MUKPOCKOIUH TOMEPEYHOro cpe3a KopHs F.
kuhistanica mokasan, 4To (¢uiosMa 3aHMMaeT 3HAYUTEIBHO MEHBIINNA O0BEM I10
cpaBHEHUIO ¢ Kcwiemon. CepameBuHa KOPHEBHINA PEUMYIIIECTBEHHO BBIMTOTHEHA
OCHOBHOW TKaHBIO M3 TOHKOCTCHHBIX OKPYTJIBIX KIIETOK.

Tperbum 3TamoM aHATOMO-MOP(OTOTUIECKOTO HCCIICIOBAHUS KOPHEH pac-
TEHUH TeX BUIOB (epynbl, KOTOphie OBUIM BKIIOYEHBI B pPaboOTy, SBISLIOCH
MHUKPOCKOIIMYecKoe m3ydeHue kopHs F. gigantea. YcranoiieHo, uTo KopeHb F.
gigantea wmmeer okpymioe crpoeHue. OH CHapyKH IOKPBIT MHOTOCIOWHOM
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POOKOM M COCTOUT U3 MIMPOKUX M Y3KUX KJIeTOK. Kopa 3aHrMaeT OobIIyro 4acTh
KOpPHS U COCTOUT M3 TOHKOCTEHHBIX Y3KHX KIJIETOK, BBITSHYTBHIX BJOJb €r0
OKPYKHOCTH U TOYTH HE 00PA3YIOIINX MEKKIIETHUKOB.

KneTkn KOpKOBOM MapeHXUMBI, KaK M OCTalbHBIE KJIETKH, COJEpKaT
3amacHbple MUTaTeNbHbIE BelecTBa (kpaxman). Takke B KOpe pacloiOkKEeHbI
CXHU30TeHHbIe BMecTwnma. [IpoBozsimme 31eMeHThl (COCyIbl KCUIEMBbI) JIOKAJIH-
30BaHbI [NIy0Ke, B IIEHTPAIbHOM IIMJIUHIPE.

[Ipy MUKPOCKONMUYECKOM aHaJIM3€ Cpe3a KOPHS JJaHHOrO BHUAA (epyibl
BBISIBJICHO JIBa THIIA COCYAOB: T'YCTOCIUPAIbHBIE U JECTHUYHOMOPHUCTHIE. D109M-
Hasl 4acTh BhIpakeHa cialdee (MEHee IIHUPOKasi); CEpALIEBUHHBIE JTyYU JOXOAAT 110
KOPKOBOM TapeHxuMbl. Kcuinema pa3Buta Xopoio, e€ cocybl MHOTOUNCICHHBI U
JOCTUTAIOT  IIEHTpa KOpPHSA, TMNpUYEM  LIEHTpPaJbHbIE COCYIbl  KpyIHEe
nepudepuitnbix. Keunema npeacrapieHa OAMHOYHBIME COCYJIaMH WIJIM UX Tpymna-
Mu. KIleTKM KOpPKOBOW ITapeHXMMBI, KAaK W NPOYHE, COJAEPKAT 3allacHbIC
NUTaTeIbHbIE BEIIECTBAa (KpaxMalbHble 3E€pHA) W CXU30I€HHbIE BMECTWIIMIIA.
Cocyzapl KCUIEMBI JIOKAJTM30BaHbI CTPOT'O B IIEHTPATLHOM LIWITHHIIPE.

«MHTerpanusi MUKPOCKOIMYECKOTO aHadu3a ¢ METa0OJIOMHBIM Mpoduiu-
poBaHHEM O0ECTeYMBaeT BCECTOPOHHIOW  (PApPMaKOTHOCTUYECKYIO  OLEHKY
JEKapCTBEHHOTO PACTUTEIBHOTO ChIpbA. TakoW MOJAXOA MO3BOJIAET HE TOJBKO
OIpENENuTh Ccrneuu(puKy KaueCTBEHHOI'O COCTaBa METAa0OJUTOB B PAa3IMYHBIX
OpraHax pacTeHHs, HO M MPOCIENUTh OMOCHHTETUYECKUE MUKIBI (DOPMHUPOBAHHS
KJIIOYEBBIX XMMUYECKUX KOMIIOHEHTOB. B uacTHocTH, Hallle mpeaplayliee Helle-
neBoe uccienoanue F. violacea moareepauio, 4ro MeTab0IOMHBIN POodUIL KOp-
HE W CEeMsSH NaHHOTO BHJA JIETEPMHHHUPOBAH AKTUBHOCTHIO HIMKMMATHOTO U
(eHUITPONIaHOUTHOT O ITyTEH, a TakKe OMOCUHTE30M AJIKaJIOUA0B U TEPIIEHOUIOB
[35].

«MetabonoMuka Wi MeTaboJIOMHOE TPOGUIUPOBAHUE SIBISETCS HOBBIM
Hay4YHBIM HampaBieHHEM B OWOIOTMH W MeAWIHMHE. MeTaOOJIOMHBIN aHau3
MOKET SABIATHCA A(D(PEKTUBHON aHATUTHYECKOU TIATPOPMOI Kak Uisl PUTOXUMU-
YECKOr0 HCCIIEIOBAHUSI PACTUTENBHOTO ChIpbs, TaK W JUIsl PETYJISPHBIX MEpOo-
NPUATHANA TI0 KOHTPOJIO KauyecTBa PACTUTENBHOTO MaTepuaja u (QUTOMpenapaToBy
[36, c. 243-253].

Hcxons w3 Hay4dHO-NPAKTUYECKOW Ba)KHOCTH JIaHHOTO pas3JieNia HayKH,
CIIEYIOIMM 3TallOM HAIIEero0 HCCIEAOBAHUSA SIBISUICS METa0OJOMHBIA aHaIH3
KOpHEH U CeMsIH pacTeHHsl OCHOBHOTO 00beKTa HccieaoBanus - F. violacea.

HeneneBoii merabonoMusbiii aHanu3 F. violacea Obut mpoBenéH ¢ HCIONb-
30BaHHMEM Macc-CcrieKTpoMmerpa. Taliuia Macc-xapakTepHCTUK Oblia co3JaHa ¢
NOMOIIBI0  MporpaMMHoro obecneuenuss Bruker MetaboScape, u mnocie
rapMOHM3AINKM JaHHBIX, MOCIEAYyIoEeH 00pabOTKN U KypupoBaHus octaioch 540
Macc-xapaktepucTuk. [Ipenmnonaraempie MeTabONHUTHI, YPOBEHb JOCTOBEPHOCTH 2a
U 3 ObUM WACHTUQUIUPOBAHBI TMYTEM COIMOCTABJICHUS CHEKTPOB Macc-
XapaKTEPUCTUK C W3BECTHBIMH COCAMHEHHUSIMU M OMOIMOTEKaMH CIHEKTPOB in-
silico.
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JIJIsl yCTaHOBJIGHUST MPUPOJIBI BBISIBICHHBIX COCAMHCHUN W TOITBEPIKICHHS
TOTO, YTO OHU SIBJISIOTCS OMOJIOTMYECKUMH METa0OIUTaMH, a HE CHHTETHYCCKUMU
BEIIECTBAMHU, OBUIM  OILEHEHbl  [OKa3aTeld CXOJACTBA C  MPUPOJHBIMU
coenuaeHusiMu  (IIC-cxoxctBo wmmm  NP-likeness). Ilpu >ToM OGONBIIMHCTBO
BBISIBIICHHBIX XUMUYECKUX CTPYKTYp (n = 470) momyuunu oueHky Bbimie 0. Jis
JIOTIOJTHU-TEIILHOTO  TOATBEPKACHUS OMOJIOrMYECKOM 3HAUYUMOCTH CTPYKTYPbI
ObUTH cortocTaByIeHbI ¢ 0a3oi jgaHHbIX ChEBI (y1s mepBUYHBIX METaOOJIMTOB) U
HECKOJIbKUMH KOJUICKIUSMH TPUPOJHBIX PACTUTENbHBIX COEAMHEHUN U3 0a3bl
naaaeix COCONUT (mnms BTopuuHBIX MeTabomuToB). M3 540 aHHOTHpOBaHHBIX
CTPYKTYp JIMIIIb TPU HE OBLIM OOHAPYKEHBI B HMCCIICIOBAHHBIX OMOXHMMHUYECKUX
0a3zax JaHHBIX. B COBOKYIMHOCTH 3TU pe3yJbTaThl MOJATBEPKIAIOT JOCTOBEPHOCTD
UACHTU(UKAIIMY PU3HAKOB KaK IPUPOTHBIX METAOOIUTOB.

BriepBbie BbISIBIIEHHBIE META0O0JIUTHI ObUIM OIpeAesieHbl MyTEM COMocC-
TaBJICHUS 3aMHCEed OOMIETOCTYNMHBIX 0a3 MaHHBIX Il paHee WIACHTU(DUIIN-
POBaHHBIX TPUPOAHBIX MPOAYKTOB poxa Ferula L. BrisBiacHHBIC METaOOIHTHI
ObUTA JOIMOJHUTEIBHO PAaCHpEeNieHbl MO0 OMOCMHTETUYECKUM NyTSIM, a TaKkKe
KJ1acCU(UITMPOBAHBI HA YPOBHE CYIIEPKIACCOB M XUMHUIECKUX KJIACCOB.

B tabnuue 1 npeacraBieH cpaBHUTEIBHBIN aHAIM3 paHEee OMUMCAHHBIX MeTa-
OoonuToB y mpencraButenied poma Ferula L. m Tex, xoTopble OBUIM BBISBICHBI
BIIEPBBIE B ATOM HcCcClieoBaHMU. Hamm pe3ynbTaThl MOKa3bIBAIOT PaCIIMpPEHUE
pasHooOpa3usi MeTabOJUTOB 1O HECKOJBKUM OHWOCHHTETHMUYECKHUM IYTSM.
Teprienonasr (1102 MeToOOTUTOB) OCTAIOTCS HanOoJiee pa3HO OOpa3HBIMU
metabonutamu, 213 u3 KoTopeIX uacHTH(GHU-IHpoBaHbl y Buaa F. violacea, 143 u3
HUX SIBJISIIOTCS HOBBIMU. AHAJOTHYHBIM 00Pa30M MIUKUMATHI ¥ (PEHUIITIPOITAHOU B
NPEJICTABIAIOT COOOM OCHOBHOM MyTh, BKIOUAOMUi 121 MaeHTUPUITUPOBAHHYIO
B 9TOM HUCCJIEJIOBAaHUU CTPYKTYPY, U3 HUX 83 — paHee HEOMMCaHHBIE.

Tadmuoma 1. -KosmmyectBO  MeTa0OJIMTOB,  CHHTE3MPYWIIUXCH  Pa3JMYHBIMHU
MeTaboauueckumMu nytsimu B F. violacea (n=540)

KoanuecrBo:
Pannee wusBecT- | MeTa0O0IMTLI, MIEHTH-
MeTaboaunyeckuii myTh Hble MeTadou- | GuIMpPOBaAHHBIE B 3TOM
ol B Ferula L. HCC/IeIOBAHNU (BIlePBbIE
HJIEHTH(PUIIUPOBAHHbIE)

Teprnenouas 1102 213 (143)
ukuMmaThl ¥ HEHWITPONaHOU bl + THOPUIBI 781 121 (83)
AJIKOJTOUIBI + THOPHIBI 28 56 (56)
AMUHOKHCIIOTBI M TIENTH/IBI + THOPHIBI 6 51 (45)
TTonuKeTH BT + THOPHIBI 1 38 (37)
JXupHbIe KUCIOTHI + THOPHUIBI 149 24 (23)
VYraeBos! + ruOpUIBI 2 7(7)
HewusBecTHbIE COeTUHEHUS 68 30 (25)

[IpuMeuaTenbHO, YTO BBIPAXXEHHOE YBEIHMUYCHHE HAOIIOIAIOCh IS
QTKAJIONJOB M MX THOPUIOB C 56 HOBBIMU ONUCAHHBIMH METAOOIUTaMHU.
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AHanoruyssiM 00pa3oM pa3HOOOpa3ue aMUHOKHUCIIOT U NENTUAHBIX MPOU3BOAHBIX
POJEMOHCTPUPOBATIO 3aMETHOE OO0oralieHue. OT JHIlb 6, ONMCAaHHBIX paHee,
MeTabOoJIUTOB, 10 45 ONMUCAHHBIX CTPYKTYP, U3 KOTOPBIX BCE SBIISIOTCS HOBBIMU
Uil poAa. AHaJIOrMYHBIM 00pa3oM pa3HOOOpa3ue aMHUHOKHMCIOT M MENTUIHBIX
OPOU3BOAHBIX MPOAEMOHCTPUPOBAJIO 3aMETHOE OOOralieHHe: BCero Jullb oT O,
OMMCAHHBIX paHee, METAa0OJUTOB A0 45CTPYKTYp, M3 KOTOPBIX BCE SBISIOTCS
HOBBIMH [IJIS1 JAHHOT'O POJIa.

[Toutu Bce uaeHTUDUIIMPOBAHHBIE COSAMHEHUS POU3BOIHBIE MTOJIUKETHIOB
(38 meTabonuToB), panee B poae Ferula L. He Obutn omucansl (37 MeTabOIUTOB).
Hpyrue myTtu OMOCUHTE3a, CBSI3aHHBIE C JKUPHBIMU KUCJIOTAaMU M YIJIEBOJAaMH,
TaK)Ke MPOAEMOHCTPUPOBAIM POCT XUMUYECKOTO pazHooOpa3us. Takxe obOpaiaer
Ha ce0s BHHMMaHue TOT (aKT, UYTO BCE CEMb XHMMHUYECKUX COEIWHEHUH,
OTHOCSIIIUXCSL K YIJIEBOJaM M WX THOpuaam, BIIEpBbIE ObLIM BBISBICHBI B pOJIE
Ferula L.

[Toutn Bce MIEHTHU(UIMPOBAHHBIC MOJMKETHIBI U UX ruOpuasl (37 u3 38)
paHee He ObuTM onmcanbl B pojae Ferula L. [Ipyrue mytu OnocuHTE3a, B TOM YHCIIE
CBSA3aHHBIE C KUPHBIMH KHUCIOTAMHU U YIJIEBOJAMU, TAKXKE MPOJEMOHCTPUPOBATH
POCT XMMHUYECKOTro pazHooOpa3usi. OOpaiaer Ha ce0s BHUMaHuE TOT GakT, uTo 23
MeTaboIUTa, XapaKTEPU3YIOUIUXCS KaK KUPHbBIE KUCIOThI U UX THOPUJIbI, a TAKKe
7 XUMUYECKHX COCTUHEHUMN, OTHOCSIIMXCS K YTIIeBOJaM U MX THOpHIaM, BIIEPBBIC
ObuM BBIsBICHBI B poxe Ferula L, T.e., panee He ObLIM OOHAPYKEHBI y JPYTHX
MIPEACTABUTEIIEN ITOTO POAa PACTCHUM.

Tabnuna 2 mpeacraBisieT pacrnpeleleHUue CYMNEpKIacCOB TEPIIEHOUIOB B
npenenax pona Ferula L., cpaBHUBas paHee ONUCAHHBIC TEPIIEHOUIBI C TEMH,
KOTOpble ObUIM BIEpPBbIE WACHTUPUIMPOBAHBI B ATOM HccieaoBaHuu. Hamm
pe3ynbTaThl  YKa3blBalOT Ha  3HAUYMTENIbHOE  YBEIMYEHHE  pa3sHOO0Opa3us
TEPIIEHONIOB, OCOOEHHO B CYIEpKJIAaccaX CECKBUTEPIICHOMJOB M MOHOTEpIIE-
HOM/JIOB.

Tabaunna 2. -KomyecTBo MeTad0JIMTOB M3 Pa3IMYHBIX CYNEPKJIACCOB, CHHTE3HPYIOUIUXCSH
TepneHouTHLIM MeTadoauueckum nyrTem B F. violacea

KonunuecrBo:
CynepkJace Pannee u3Bect- | MeTab0auThI, HIEHTH(PUIIUPO-
Hble MeTa0o/IU- | BAHHBIE B ’TOM HCCJI€I0BAHUHT
ol B FerulaL. | (BmepBble naeHTHGHIHPOBAH-
HbIe MeTA00JTHUTHI)
CeckBUTEPIICHOUABI+ THOPUIBI 714 115 (67)
MOHOTEPIICHONTBI 126 34 (21)
ATIOKapOTHHOU/IBI 1 9 (8)
MepoTeprieHou bl 33 18 (15)
JlureprieHou 151 4 16 (12)
CTtepouibl 95 10 (9)
Kaporenousi (C40) 3 2 (2)
TpuTtepneHoOnbI 21 1(1)
HewusBecTHbIC COCTUHEHHUS 20 8 (8)
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CecKkBUTEPNCHOWABI M WX THOPHUABI SIBISIOTCA JOMHHHUPYIOIIUM CYIIEep-
KimaccoM ¢ 714 merabonmuramu, onmMcaHHBIMU paHee, n 115 merabomuramm —
uneHTuduuupoBanHbiMu B F. violacea, 67 w3 KOTOPBIX — HOBBIC CTPYKTYPBHI.
MoHoTepreHOUAbl TaKXKe MPOJACMOHCTPUPOBAIM 3HAYUTEIBHOE pa3zHOOOpa3ue:
126 paHee ONMHUCAHHBIX META0ONMUTOB W 34 — WACHTUPHUIIUPOBAHBI B ITOM
UCCJIEJIOBAaHNU, U3 KOTOPHIX 21 METabOJUT SBISIETCS HOBBIM JJIs pojaa (epyibl.
PazHooOpa3ue amokapoTHHOWIOB yBenmmdmwioch. Panee B Ferula L. Obur ommcan
TOJIbKO 1 TIpescTaBuTeNb 3TOro cynepkiacca. Ham ynanoch BbISIBUTH €II€ 8 HOBBIX
COEIMHEHUI 3TOM TPYIIIIHI.

JlureprieHouspl (4 panee onucanHbix B Ferula L., 12 HeomucaHHBIX) |
MepoteprieHou bl (33 paHee ONMMCaHHBIX, 15 HOBOBBISBICHHBIX) MPOJIEMOHCTPHU-
poBaJIM yMEpPEHHOE YBEJIHWYCHHE pa3zHooOpasms. B cymepkiacce crepounmos
HAOJIIOIAJIOCh ~ BBIpAXKEHHOE  yBENMYEeHHE: ObuUio  uaeHTudunupoBano 10
CTEpOHJIOB, TOYTH BCE M3 KOTOPBIX paHee He ObuIM omucaHbl st depynsl (9).
Onnako,  pasHooOpasWe  TPHUTEPIICHOMJOB  OCTaBajoCh  OTHOCHUTEIHHO
OTPAaHUYEHHBIM: B JIaHHOM HCCJEJOBAaHUM OBLI ONMUCAH TOJBKO OJWH HOBBIN
CTEpOU]I U JIBa HOBBIX KapOTUHOU/IA.

Pacnipenenenne mnpuponueix mpoaykroB F. violacea, oOpasyroommuxcs B
pe3yabTare MUKUMATHOTO U (PEHUIIIPONAaHOUIHOTO METaboaM3Ma, MPEACTABICHO
B Tabnuie 3, rJe CpaBHUBAIOTCS paHEEe ONHMCAHHBbIE METa0oNUTHI (epyibl ¢
MeTa0oJIMTaMH, BIIEPBBIC BHISIBICHHBIMU B JAHHOM UCCJIEOBAHUMU.

Ta6anna 3. -KoamdyecTBo MeTad0JMTOB M3 PAa3IMYHBIX CYNEPKJIACCOB, CHHTE3HPYIOLIUXCH
IIUKHMATHBIM U (peHWIMponaHouaHbIM myTsamu B Ferula L.

KosmuectBo:
Cynepkiacc PanHee u3Bect- MeTa60JHMTHI, uaeHTuuum--
Hble META0OIU-THI | POBAaHHBIE B 3TOM  HCCJIEN0-
B Ferula L. BaHUU (BHepBble HIEHTH(DU-
M POBAHHBIE META00JIHUTHI)
®enonpubie KUCHOTH (C6-C1) + rudpuast 21 28 (21)
®enunmnponanonap(C6-C3) + rubpust 57 28 (17)
KyMapusbl + rubpuibt 606 21 (9)
DIaBOHOUIBI 38 16 (11)
JIurHaHBI 21 5(4)
DeHaHTPEHOUIBI - 1(1)
CTUPHIIITHPOHEI - 1(1)
Cruns0eHOMIBI 4 1(0)
MaJibie menTH/IbI - 1(1)
HeusBecTHble COSAMHEHUS 30 19 (17)

BBIIO BBISBIECHO 3HAYMUTEIHLHOE KOJWYECTBO paHEe HEONMCAHHBIX MeETa
OOJMTOB M3 HECKOJIIBKUX CYMEPKIACCOB, B YACTHOCTH, (DEHOIBHBIX KUCIIOT, (heHUII-
npornaHonoB U (GiaaBoHOUI0B. DeHonbHbIe KHUCIOTH (C6-Cl) u ux rubpuasbl,
U3BECTHBIC CBOCH aHTHOKCHAHTHON aKTUBHOCTBHIO M CUTHAIBHBIMH ()YHKIIHSIMHU,
IPOJEMOHCTPUPOBAIM Haubojee CYIIeCTBEHHOE YBETUYCHHE pa3zHooOpasus: B
JTAHHOM HCCJIEIOBaHUU OBLIO UIEHTU(GUIMPOBAHO 28 MeTabonuToB, 21 U3 KOTO-
pBIX paHee He ObUT omucaH Ui Gepyiabl. AHAIOTHYHBIM 00pa3oM (QEeHMIpo-
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nanonsbl (C6-C3) m ux ruOpuibl, KOTOPBIC CIYXaT KIFOUEBBIMU MPOMEKYTOY-
HBIMH MPOTYKTaMHU B OMOCHHTE3€ JINTHUHA U TIPOU3BO/ICTBE OMOAKTUBHBIX BTOPHUY-
HBIX METaOOJIUTOB, MPOJEMOHCTPUPOBAIN HOBOE Pa3HOOOpa3ue: UACHTUPHUIIUPO-
BaHO 28 coenuHeHui, 17 U3 KOTOPHIX paHee He ObUIM omucaHbl B poxe Ferula L.
KyMmapunbsl mokazanu yMepeHHOE yBeNHueHHe paszHooOpasus: 21 merabomut
uaeHtugunuposan B F. violacea, Bkimoyas 9 HOBBIX ONUCAHHBIX CTPYKTYP.

@®aBOHOUIbI, M3BECTHHIE CBOMMHU AHTUOKCHJIAHTHBIMHU M IPOTHUBOBOC-
HaJIMTEIbHBIMU CBOMCTBaMHu, paHee Obutn omucansl (38) B Ferula L.: 16
METa0ONUTOB ObLIM MACHTU(UIIMPOBAHBI B 3TOM HUCCIEAOBAHUU, U3 KOTOPhIX 11
OblTM  omucaHbl BrepBbie. M3 uwncina 5 BBISBIEGHHBIX JUTHAHOB 4  ObUIH
uaeHTuuImpoBansl BriepBbie. [[oMHUMO 3TUX JTOMUHHUPYIOIIMX CYIEPKIAcCOB, B
F. violacea 6bmn naeHTHGUIMPOBAHBI HECKOJIBKO CTPYKTYP, paHEee HEOMUCAHHBIX
HU3KOMOJIEKYJISIPHBIX TMPOU3BOAHBIX (PeHwmnponaHonioB: 1 denantpeHoun, 1
CTUILOEHOU U | CTUPUINTUPOH.

ATKamouapl TPEACTABISIIOT COOOM CTPYKTYPHO pa3HOOOpPA3HBIA Kiacc
a30TCOJIEPKAIIMX BTOPUYHBIX META0OJIUTOB, CO 3HAYMUTEIbHBIM (HapMaKOIOTH-
4ecKMM TMOTeHIMaNoM. Panee st mpexacraButeneit poma Ferula L. manabIC
coelMHEeHUs He ObuIM omucaHbl. B Tabnuie 4 cpaBHUBAIOTCS alKaJOWbI, UJICH-
TU(OULUPOBAHHBIE B 3TOM HCCIEIOBAaHUU, C AJIKAIOUAAMH, PaHEE ONMHCAHHBIMU B
pone Ferula L. PesymbraThl MOKa3bIBalOT, YTO BCE 56 alKaaOWI0B, HICHTH-
(GUIMPOBAHHBIX B ATOM HCCIEIOBAHMM, OBUIM BIIEPBbIE OOHAPYKEHBI B pOJE
Ferula L. Crona Bkitouersl 18 TpuntodaHoBbIX, 7 aHTPAHUIIOBBIX, 5 HHUKOTHHO-

Taboauua 4. -KonudyecTBo MeTad0/IMTOB M3 PAa3JIMYHbIX CYNEPKJIACCOB, CHHTE3UPYIOLIMXCH,
ajgkajJonaHbIM mytem B Ferula L.

KonunuecrtBo:
CynepkJace Pannee wu3- | Meraboautbl, wuaeHTHPUIIHPO-

BeCTHbIE Me- | BAHHbIE B 3TOM HMCCJIEI0BAHUH
Ta00JUTHl B | (BepBble AeHTH(PUUUPOBAHHBIE
Ferula L. MeTa00JIUThI)

TpunrodanoBbie AITKaJIOMTbI + 18 (18)

rUOpUABI i

AJIKOJIOU1bI AaHTPAHUIIOBOM KHUCIIOTHI - 7(7)

HukoTtnHOBast KucioTa + rHOpHIbI - 5(5)

AJIKOJIOUIBI TUPO3HHA - 2 (2)

[lenTuHBIC ATKOIOMIBI - 1(1)

JIM3UHOBBIE AJIKOJIOUIBI + THOPHIBI - 5 (5)

AJIKOJIOHIbI OPHUTHHA - 1(1)

[IceBIOATKOIONIBI - 7(7)

TerpamaTHbIe aJIKaJIOUIbI - 2 (2)

Tupo3nHOBBIC ATKATOUIBI + THOPHIBI - 3(3)

HewnsBecTHBIE COETMHEHUS - 7(7)

BBIX CTPYKTYp U 3 TUPO3UHA, YTO MOAYEPKUBAET POJb MeTaboiu3Ma apoMaTu-
YECKMX aMHUHOKHUCJIOT B OMOCHHTE3e ankaiousoB depynbl. Kpome Toro, uaeHTu-
dbuKaIs HOBBIX OMMCAHHBIX MENTUIHBIX alkanousoB (1) u TerpamaT/menTUIHBIX
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aNKajaouaoB (2) mpemnoyiaraeT paHee HE HIACHTU(PUIMPOBAHHYIO HEpUOOCOMAb-
HYIO IENTHUACUHTETa3HyI0 akTuBHOCTH B Ferula L.

JUJ1s1 OLIEHKU OTHOCHUTEIBHOI'O OOMIIUS PAa3INYHbIX OMOCUHTETUYECKUX ITyTEH
U CBSI3aHHBIX C HHUMH CYIEPKJIACCOB C MOMOIIbID METa0OJOMHOr0 MNpopuiIn-
poBaHusl ObLT HCCIIEOBaH XUMU4eckuil cocraB F. violacea. [IpumeuarensHo, 94TO
MHOTM€ METaOOIUThI MPOSBIISIIN THOPUIHBIE XapaKTEPUCTUKH, PUHAJJICKAINUE K
MHOXKECTBY MyTei OMOCHHTE3a, HO OBUTH OTHECEHBI K OCHOBHOW MPUCBOSCHHOU UM
KJIacCU(pUKAIIH.

[Ipu ananuse pacnpocTpaHeHHs] MyTel OMOCHUHTE3a MPUPOJHBIX MPOTYKTOB
y F. violacea ycranoBieHo, 4rto Hambonee pacnpoCTpaHEHHBIMH METaOOIUTAMH
SBJISIFOTCSL TEPIIEHOU/IbI, aMUHOKHCIIOTHI U aJIKaJIOUIbI.

B TepneHongHOM MeTabONIMYECKOM IYyTH CECKBUTEPIEHOUIbI SBISUIUCH
npeodafaoluM  CYNEepKJIacCcoM, YTO TMOJYEPKHMBAET HX 3HAYUMOCTh B
OHMOJIOTUYECKO aKTHBHOCTH BHUIOB poaa Ferula L. Manbie menTumbl cocTaBisuiu
OONBIIYI0 YacTh  META0OJIMTOB U3  AMHHOKHMCIOTHOTO U HENTHIHOTO
MEeTabOIUYECKOro MyTel OMOCHHTE3a, ¢ aMUHOKHCIOTaMH TUPO3UH, TPUNTO(aH,
(eHnIaTaHuH U acTiaparuH B BBICOKOM COJIEp:KaHUU (OTHOCUTENIFHOE COACpKaHHUE
>1%). AnkanouaHelii OnocuHTeTHYECKMIA yTh y F. violacea nmpogemoncTpupoBai
oOmMpHOEe OOrarcTBO METa0OJUTOB; MPU 3TOM Hauboyee pacrIpoCTpaHEHHBIMU
CyIepKiIaccaMy OKa3ajiucCh alKalOubl, IPOU3BOIHbIE TpUNITOdaHA, HUKOTUHOBOM
KUCIIOTBl M JIM3UHA. BBICOKO pacnpocTpaHEHHbIE METaOOIUTHl AJIKAJIOUIO0B
(oTHOCHTENBHOE conepxkanue >1%) BKIOYaIA 3-MHIAOJAKPUIOBYIO KHUCIOTY U 1-
(METWINUPUANH-3-UJ1)-3TaHAMUH. 3HAUUTEIbHOE MPUCYTCTBUE QJIKAJIOUIOB Ha
OCHOBE MHJOJA COIVIACYETCS C HaOIIJAaeMbIM pPACIIMPEHUEM METa0OIUTOB,
oOpa3ymoImuxcst U3 TpunTodaHa, YTO YKa3blBA€T Ha CHUJIbHYIO 3aBHCHUMOCTD
OMOCHHTE3a AJIKAJIOU0B OT METAa00IM3Ma ApOMATHYECKUX AMUHOKHUCIIOT.

[Tpy m3ydyeHHH CTPYKTYypHOrO pa3HooOpaswsi TepreHouaoB B F. violacea
HEKOTOpbIE M3 HUX ObUIM WACHTHU(PUIMPOBAHBI KAaK BBICOKO KOHCEPBATHUBHBIE U
MIMPOKO PACIPOCTPAHEHHBIE COENMHEHUA. B 4YacTHOCTH, HECTEPEOXUMHYECKHE
UCXOJHBIE COeAMHEHUs Hyuudepona, BaHwiata ¢epBaHona, (eruaona,
MEPOCECKBUTEPIEHOUIa U TPYMIMbl CTPYKTYPHO POJCTBEHHBIX JAayKaHOBBIX
CECKBUTEPIICHOUI0B MTPOAEMOHCTPUPOBAIA HAUOOIBIIYI0 HHTEHCUBHOCTb.

KoHcepBatuBHas cyOcTpykTypa (6-MeTmi-a3yneH-4-uia) LUKIOreKCaHKap-
OoKcwiaTa MpeAnojaraeT TECHY0 OHWOCHMHTETHYECKYIO CBS3b MEXAY I3THUMH
JayKaHOBBIMM CECKBUTEPICHOUJAMU U MOXET OBbIThb KIIIOUEBBIM (DaKTOpOM,
ONPEAEISIIONUM UX OMOaKTUBHOCTh. OpHako, mMoaupukanuu (yHKIHOHATBHBIX
rpynn B nonoxeHusix 2, 3, 4, 12, 13, 14 u 15 BHOCAT M3MEHYUBOCTh BHYTpHU
rpynnsl. OTH MOAU(PUKALIUY, BEPOSTHO, BIMSIOT HA OMOJOTMYECKYI0 aKTUBHOCTD,
pPacTBOPUMOCTh M B3aUMOJEHCTBUE 3THX COCIUHEHHUN C MOJEKYISPHBIMUA MUIIIE-
HSIMH, CIIOCOOCTBYSI UX pa3HOOOpa3HbIM (hapMaKOJIOTMUYECKUM CBOMcTBaM. Brico-
Kasi pacnpoCTpaHEHHOCTh M KOHCEPBATUBHOCTb ATHX COEJWHEHUH B 00pa3nax
OPEIIoNaraloT CUJIbHOE OMOCHHTETHMUYECKOE MPEANOYTeHHE JTOro Kjacca
coenuHennii B F. violacea w ux moreHnmanbHyr (apMaKoIOrHYeCKyr 3HAYHU-
MOCTb.
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«Copeprxanue OMOTOTUYECKU aKTHUBHBIX KOMIIOHEHTOB B OpraHaX pacTEHUH
pona Ferula L. BappupyeT B IIMPOKHUX TUana30HaxX Kak BHYTPU OJHOTO BUA, TaK
U B MeXBHUI0BOM cpaBHeHnn» [37]. Kak ykaseiBanu Perel’son, M.E. u coaBT. «ujis
KOpHEH XapaKTepHO MPEUMYIIECTBEHHOE HAKOIUIEHHE CECKBUTEP-TICHOBBIX
KyMapuHOB  (Hampumep, TajkudepuHa), apoOMATHUYECKUX  JAKTOHOB W
ceckButeprieHoB» [38, ¢. 533-537]. «B To ke BpeMs Ha/J3¢MHBIC YacTU PACTCHHIA
ABIISIIOTCS OCHOBHBIM HMCTOYHHUKOM 3(DUPHBIX Macel, B COCTaB€ KOTOPBIX JOMH-
HUPYIOT MOHOTEPIEHBI, a TaKXe KHUCIOPOJACOEpKAlMEe MOHO- M CECKBHUTEp-
nenounsl» [39]. OpnHako aHamormvHass wWHGOpPMAIMSI OTHOCHUTEIBHO BUIOB
(epyibl, Mpou3pacTarolINX Ha TEPPUTOPUH HalIEl cTpaHbl, OTCYTCTBYeT. Mcxoas
U3 ATOro, HaMU ObLI M3yYE€H META0OJUTHBINM COCTAaB KOpHEH H ceMsiH (epyiibl
($uroneToOBOM Kak paHee HEe U3YUYEHHOT O BU/IA.

CpaBHUTEIBHBIN aHaNW3 MeETabOJMTHOIO COCTaBa KOpHeH u cemsiH F.
violacea mo3BOMMII TOMYYUTH CICIYIONIME Pe3yiabTaThl. Tak, KIIacCHU(PUKAIUS
opraHocrnenupuIecKkux MeTaboIUTOB IMOKa3ajga, YTO YHUKAJIbHBIC ISl KOPHEW U
CEeMSH COEIMHEHUS OTHOCATCS TPEUMYIIECTBEHHO K INMUKHUMATHO-()EHUIPO-
NaHOUAHOMY, TEPIIEHOMIHOMY M QJKAJIOMJHOMY NyTsAM OuocuHTe3a. bonmpmmH-
CTBO ATHX COEIUWHEHUU ObUIM OOHAPY>KEHbl B OTHOCUTEIHHO HHU3KOW KOHIICH-
TpalKu, C UHTEHCUBHOCThIO MeHee | muimona. [IpuMeuarensHo, 4TO KOpHECHe-
upruIecKre METadOoIUThI BKIIIOYANIA OTAETBHYIO TPy (JIaBOHOUIOB U (DEHOIb-
HBIX KHCJIOT M3 IIMKAMATHOTO M (DEHWIMPOMAHOUIHOTO METa0OIUYECKUX ITyTeH,
KOTOpbIE ObUTM OOHAPYKEHBI UCKIIOUUTEIHLHO B 00pas3Iiax KOPHEBOTO COKa. JTO
OTKPBITUE TPEIOJIaraeT OPraHOCTIEeIUPUIECKYI0 METa0O0IUUYECKYIO aJanTalluio,
NOTEHIIMAIBHO CBS3aHHYI0O C 3allUTHBIMM MEXaHW3MaMHU KOpHEH WU
CHEIUATN3UPOBAHHBIMU OUOCUHTETUYECKUMU (DYHKITHSIMHU.

AHanu3 auddepeHunaibHOro CoAepKaHus BbISIBII B o0LIeH cioxHocTH 60
MEeTabOIUTOB, KOTOpHIE o0oramand KopHU, u 83 Merabonurta, OOOTaIAONINe
cemeHa (iorapudmuyeckoe usMeHeHue >1). BoONBIIMHCTBO METabOIUTOB CO
3HAYUTENbHBIMH PA3IMIUSIMU B COIECPKAHUH MEXKY OpraHaMH JEMOHCTPHPOBAIN
norapu(MuUYecKue U3MEHEHHsI HUKe 5, XOTS HECKOJIbKO METa0OIUTOB MPOAEMOH-
CTpUPOBANU JIOTapUPMUUECKUE W3MEHEHHs] BBIIIE &, BKIOYAs TEPICHOU
bapHe3nI-4-runporcu-0eH30a3u, 000Tamawmui CEMEHa.

Hpyrue wmeTabonuThl, oOOoOramaoimMe CeMeHa, C HWHTEHCHUBHOCTHIO,
npeBbimaomed 1 MWUIMOH, ObUIM  MPEUMYIIECTBEHHO — aJKaloOugaMH |
AMUHOKHUCIIOTAMH. DTO CBUCTEILCTBYET O TOM, YTO CEMEHA OTAAIOT MPUOPUTET
OMOCUHTE3y  AJKaJOWAOB, BEPOATHO, Ui XUMHUYECKOW  3alIUTHl WU
MeTa0oNnnYecKuX (PYHKIIMMA, CBSI3aHHBIX C MpopacTanueM. Hanmpotus, MeTabOIUTHI,
KOTOpbIMU OOraThl KOPHHU pACTEHHUs, C HHTEHCUBHOCTHIO, NpeBblIatomen 1
MUWITHOH, OB B OCHOBHOM TE€PIIEHOUIAMH.

«KoHuenrtpamusi ¢eHonoB U (JIABOHOUIOB B TOPOIIKAX, IKCTPAKTaX U
HACTOWKaXx JIKAPCTBEHHBIX PACTCHUMN, B YACTHOCTH M Y BHIIOB (epyiIbl, BAPbUPYET
B 3aBUCUMOCTHU OT (paKTOPOB OKPY’KaIOILIEH cpesibl, CTaAlK BEreTaluu, 4acTH WK
opraHa pacTEHHUs, METOoJla JKCTPaKIMU U HCIHOJIb3yeMOr0 pPacTBOPUTENS
(3kctparenta)» [40, c. 97-106]. Ilo nmamueiM aBTOpoB [41, c. 1654-1656]
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«cofiepxkaHue (PEHONBbHBIX COEAWHEHHMM ¢ aHTUOKCUJAHTHYH) aKTHUBHOCTH
AKCTPAKTOB M3 KOpPHEM U HaJI3eMHbIX uyacTted (uBeTkoB U 1oaoB) F.
longipedunculata, ycranoBuim, uto Hauboblee CoaepKaHHe (PEHOIBHBIX
COCIMHEHUN XapaKTEPHO /JIsI METAHOJIOBBIX SKCTPAKTOB KOpPHEW, a aHAJIOTUYHBIN
DKCTPAKT, MOJYYEHHBIH W3 HAA3EMHOM YaCTH, XapaKTEPU3YeTCd HAUMEHbIINMU
MOKAa3aTeISIMU TPUCYTCTBUSI ATON TPYNIbl XUMUYECKUX COCAMHEHUMU. DKCTPaKThI
MOKa3aJdu 3HAYUTEIbHBI AHTMOKCHIAHTHBIM MOTEHUHMAN, MPU 3TOM SKCTPAKThI
KOpHEH U IJI0/10B MPOSIBUIIN HAMOOIBITYIO 3(PPEKTUBHOCTDY.

[IpoBeneHuemM aHanu3a TJaBHBIX KOMIIOHEHTOB JAHHBIX MAaCCOBBIX
xapaktepuctuk u ¢ nomoipto PERMANOVA (mepeMeHHasi: opran + MeTOJ
oopabotku, R2: 30 %, p-3nadyenue: 0,013) ycTaHOBIEHO, YTO KOJHUYECTBO
METa0OTUTOB B HCCIEAYyeMBIX 00pa3liax 3aBUCUT OT METOAa WM CIocola ux
nonydenus. Tak, cpaBHEeHHE META0OJIUTOB B 3aBUCUMOCTHU OT MeToAa 00pabOoTKH
BBISIBIIIO 512 00mux MeTaboJIMTOB B OSTAaHOJOBBIX JKCTpPaKTax, MNpUIEM 2
MeTabonuTa ObUTM OOHAPYKEHBI MCKIIIOUUTENFHO B CIHUPTOBBIX JKCTpakTax. B
HATypaJIbHBIX oOOpasmnax (KaMmeau W3 KOPHS WM BBDKMMKA U3 CEMsiH) ObLIO
uaeHTuumpoBano 538 0o0mmMX MeTa0OoNIUTOB, W3 KOTOpPHIX 28 ObLIH
YHUKaJIbHBIMHU TaKOBBIX 00pa3IIOB.

VYcraHoBN€HO, U4TO OOJBIIMHCTBO META0OJIUTOB, CHEIU(UUHBIX JIJII COKa,
ObLTM CBSI3aHBI C IIMKUMATHBIM W (EHWINPONAHOUIAHBIM MYTSIMHU, a TaKXKe C
TepreHouaMU. ITH crieluUUHbIe I METOJIa COSTMHEHNS, KaK IIPaBUIO, UMENU
HU3KYIO PaClpOCTPaHEHHOCTh, C HWHTEHCUBHOCThIO MeHee 3,0 MUIUIMOHOB.
[ToBTOpsIONIasiCs rpymnmna CTPYKTYPHO POJCTBEHHBIX MPOU3BOAHBIX IMHUKUMATHBIX
U (QEeHUINPONMAaHOUIAHBIX TPOU3BOJHBIX U3 CYINEPKIAcCOoB (PIIaBOHOWIOB U
(beHONBbHBIX KUCTOT Oblla OOHapy>KeHa HCKIIOYUTEIHHO B 00pasiax KOPHEBOTO
coka (Kameau), YTO YyKa3blBa€T Ha MPEUMYIIECTBEHHYIO PaCTBOPUMOCTb STHUX
METaOOJTUTOB B BOJHBIX IKCTPAKTaX, T.e. B HATypPaIbHBIX 00pa3lax, KOTOPHIE
coJiepKat OOJIBIIYIO KOHIIEHTPALIMIO BOJIBI.

AHanmu3 aud@depeHurasbHOro  COAEp)KaHus BbIABHI 65 MeTaboJuTOB,
oOorameéHHbIX B OKCTpakTax, U 32 — B cokax. MHorue MeTadOIUThl C
mubdepeHIMaIbHbIM  COAEPKAHUEM,  pa3jIMyaroluecs MEXIy  MEeToAamMu
00paboOTKH, JEMOHCTPUPOBAIHM Jorapu(MUYECKOEe H3MEHEHHE MeHee 5.
[IpakTueckn Bce META0OJIUTHI C BBHICOKUM COJEpPKAHUEM, XapaKTEpHU3YIOLIUECs
muddepeHmaIbHbBIM - COIepKAaHUEeM (MHTEHCHUBHOCTHIO >1 MWUIHOHA), OBUTH
O0OHApY>KEHBI B CIUPTOBBIX IKCTPAKTAX.

[TonyueHHble pe3yabTaThl MO3BOJSIOT PE3IOMUPOBATH, YTO HATypajbHbIC
o0Opa3ipl (KaMenb WM COK M3 KOPHEHM M BBIKMMKA W3 CEMsH) ISl UCCIIEIOBAHUS
colepkar modyTH Bc€ pasHooOpasme MerabonutoB B F. violacea. DOtm
METa0OIMUECKUE Pa3IMuusl MNOMUEPKUBAIOT BIUSHHUE METOJOB 00pabOTKHU
0o0pa3loB Ha COCTaB META0OJUTOB M CHEIHAIU3UPOBAHHBIE OMOCHUHTETUYECKHE
BO3MOXKHOCTH ~ Ka)JOro OpraHa, BEpOSATHO, OTpaxas HUX  pa3iIUyYHbIe
(U3HOTOTHYECKUE U IKOJIOTHYECKUE (DYHKITNH

[MpencraBurenu poxa Ferula L. xapakrtepusyrorcs OoratbiM COCTaBOM
OMOJIOTUYECKA AKTHBHBIX BEIICCTB M IIUPOKHM CIIEKTPOM (hapMaKOIOTHICCKOM
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AKTMBHOCTH. Y CTAaHOBJICHO, YTO BHUIBI (EpYJIbl COIAEPIKAT CIOKHBIA KOMIUICKC
COCIMHEHUM, BKIIOYAOIMMK cMoibl (10 62%), kamensb (okomno 25%), adupnbie
macia (3—7%), a TakKe IpOU3BOJHBIC (PepyTOBOM KUCIOTHI ¥ BaHWINH. COrIacHO
uccienoBannsaM Kajimoto T. m coaBr., «xumuyeckuid npodwmip Ferula assa-
foetidae xapakTepu3yeTcss HAJIMYUEM CICNU(PHISCKUX CECKBUTEPIICHOMTHBIX
NPOU3BOAHBIX M CEPOCOJCPKAIIMX COCTUHCHHH. MMEHHO ASTH KOMITOHCHTBI
OIIPENETSAIOT YHUKAIbHBIC OPTaHOJICITUYCCKUE XapAKTEPUCTHKHU CHIPhS — PE3KUU
YECHOYHBIN 3amax u crnenu(uueckuii BKyc, a TakkKe 00yCIaBIUBAIOT €r0 BEICOKYIO
(apMaKoOJIOrMYeCKyl0 aKTHBHOCTh, BKJIIOYAas AaHTHUMHKPOOHBIE M CIIa3MOJIH-
THUYECKHE cBoCTBay [42, c. 1761-1763].

B cnmproBoM 3kcTpakTe, moimydeHHOM u3 kopHei F. kuhistanica, Opuio
BBISIBJICHO MHOXKECTBO XHMHUYECKHX TPYIIT M coenuHeHui. [Ipu 3TOM KymapuHBI
SBIISUTHCh HamOoJee mpeobnajarmeid TPYNImod XUMHYECKUX COCAMHCHHH,
cocraBisis 40,3 % ot o6medt mnonHoi wuoHHOM Xxpomartorpammbl (TIC).
Hab6mronanock Hanuume BhICOKOM KoHIeHTparu depytuauna (18,7 %), redhepuna
(12,1 %) wu ¢epyrununa (9,5 %), KoOTOpble M3BECTHBI  CBOUMH
IPOTHUBOBOCIIATMUTEILHBIMA U aHTUMHUKPOOHBIMU CBOMCTBAMHM, UTO MOATBEPIKIACT
TPaJUIMOHHOE HcIonb3oBanue F. Kuhistanica B MemuiuHe JuIsi  JcUeHHUs
BOCIAJIMTENbHBIX 3a00sieBaHui 1 nH ek (Tabnuia 5).

Taoauna 5. -OcHOBHBIE T'PyNIbI COeUHEHHUI B CMHPTOBOM JKCTPAKTe, MOJYYEHHOM W3
xopus F. kuhistanica

Xumuueckast IIpumepsl coequHeHN IIpouent ot 06mero TIC
rpynmna (%)
Kymapunsbl 40.3
DepyTuuH 18,7
Tedbepun 12,1
depyTHHUH 9,5
d1aBOHOUABI 22.1
Tanabaaua 14,3
Jlurupon3oanaHToOIaKTOH 7,8
Tepnenonanl 15,7
B-xaguHeH 10,5
p-menTta-1,3,8-Tpuen 5,2
®DeHOoJIbHBbIE KHCJIOTDI 12,8
3,4-murupokcOeH301HAs KUCI0Ta 9,8
Kadeanpaerun 3,0
A3zoTcoep:Kanye coeTuHEeHHs
7-[(2,5-numetnndenun)meTi|-2- 8,6
[MeTrn(tupuauH-3-1)|
Jlpyrue coetuHeHUs 0,5

®dmaBonouas! coctasisin 22,1 % ot obmero TIC, u3 Hux. TaHAOAIMH —
14,3 % wn purunpounsoanaHTonaktod — 7,8 %. Tepnenounasl coctaBisim 15,7 %
ot obmrero TIC, Bkmtouas B-kaguaen — 10,5 % u p-menra-1,3,8-tpuena — 5,2 %.
®denoapHble KHUCIOTHI cocTaBisin 12,8 % or ob6mero TIC, Bkmrouas 3.4-
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TUTUIPOKCUOEeH30MHyI0 kucnory — 9,8 % wu xadeanpperuga — 3,0 %.
A3zoTcoaepKaniie COeMHECHHs OBIITN TPEICTABICHBI TOJBKO OJHUM XUMHUYECKUM
coequHeHreM — 7-[(2,5-numerundennn) meTu]-2-[MeTrua(ITUpuIuH-3-11)] U ero
KOHIIEHTpAIMs cocTaBmiia Bcero 8,6 %.

[Ipu puroxmmMUYECKOM aHaM3€ HKCTPAKTa, MOJYYCHHOTO0 M3 KOPHEH BHIa
F. gigantea, Ham yaamoch BbIIBUTH Oosiee 600 XHMHUYCCKUX COCTUHCHHIA,
OTHOCSIIIUXCS K Pa3IMYHBIM XUMUYECKUM TpymiaM. B xpomaTorpamme 3KCTpakTa
HaOJIF0/1aeTCsl MHOXKECTBO TMHMKOB B JiMana3oHe BpemeHu yaepxkusanus (RT) or 2
1o 40 munyt. Hanbonee nHTEHCUBHBIC MUKW BBISBICHBI B nauama3zone RT 22—-38
MUHYT, YTO COOTBETCTBYET CPEIHEIIOIIPHBIM COCTUHECHUSIM.

W3BecTHO, 4YTO «MHOTHME TmpenacTaBurenu ponxa Ferula L. comepxkar
MHOXKECTBO (DEHOJBHBIX COEAMHEHU, 00IaIatoMX BBHIPAXKEHHONW aHTUOKCHUJIAHT-
HOUM aKTUBHOCTBIO M MPOSBIAIOT JOCTATOUYHBI aHTUMUKPOOHBIH U MPOTUBOTPUO-
KOBBIH 3 dexTh» [43, c. 7-11]. YcTaHBIEHO, YTO «BOAHO-CITUPTOBBIC SKCTPAKTHI
U3 IBETKOB, CTeOlell W nucTheB BUAa F. gummosa o6ianaioT BBIPaKEHHBIM
AHTUOKCUJAHTHBIM MOTEHITHATIOM W aHTUTEMOJUTHICCKUM d(P(HEKTOM, YTO MOKET
OBITb OOYCIIOBJICHO BBICOKMM COJACpXaHWEM (EHONbHBIX COCIWHCHUW, B
gacTHocTH, (aaBoHounoB» [44, c. 101-104]. Ilpu cpaBHUTEIBHON OIlEHKE
AHTUOKCUAAHTHOTO 3 (eKTa pa3TuIHBIX IKCTPAKTOB PACTCHUM, TIPOU3PACTAFOIINX
B Typiuu, yCTaHOBJICHO, YTO «METaHOJIbHBIC U BOJIHBIC SKCTpakThl F. elaeochytris,
allCTOHOBBIE M METAHOJIbHBIE SKCTpakThl F. Stricta, mposBisSiOT J0CTaTOYHO
BBICOKYI0 aHTHOKCUIAHTHYIO aKTHBHOCTH. | €KCaHOBBIE SKCTPAKThI 0OOUX BHUIOB
pacTeHuil NEeMOHCTPUPOBATU HU3KHM YpOBEHb AHTHOKCHUIAHTHOTO IMOTEHI[HAIA
[45, c. 69-75].

[IpoBenéHHbIE HaMU HCCIIEOBAHUSL TOKA3aJIM, YTO COJEpKaHHE OOLIUX
nou(EHOJIOB B KOPHAX M CEMEHAaX BCEX TPEX BKIIOYEHHBIX B HCCIEIOBAHUC
BugoB poma Ferula L. Bapeupyer B mupokux auanazoHax. CymmapHoe
coliepkaHre (PEHOJIBHBIX COCAMHEHUH B KaMeIW W3 KOPHEH HCCIeayeMbIX
oOpasmoB, komebamoch ot 985,7+14,4 wmr/mn  mo 2772,7£57,3 wr/mi.
Cratuctudecku 3Haunmbie pasmuuus (P <0,001) B comepkanuu mosineHOIOB
ObuTM OOHApPYKEHBI MEXKIY KaMmesaMu u3 KopHeit F. violacea (2772,7+57,3 mr/mn)
u F. gigantea (985,7+14,4 wmr/mu). Jlamsberii mokaszarens mis F. kuhistanica
(2054,4+384,8 mr/mi) Obutl OnuskuMm k 3HaueHuro F. violaceae (p =0,016), HO
3HAYUTEIHHO OOJbIINE, YeM KOHIICHTpalus (PEHOJBHBIX COCTUHEHUN B KaMeIu W3
kopHeit F. gigantea (990,7+4,9 mr/mi).

B 70%-HbIX 3TaHOJIOBBIX 3KCTPAaKTaxX M3 KOpPHEH HauOoJblliee KOIUYECTBO
nonudenono Ob10 0OHapyxeno y F. kuhistanica (2176+£21,1 mr/mi), uro ObLIO
HECKOJIbKO Orbke K 3HaueHuto Buaa F. violacea (1582,3+21,0 mr/mia; P=0,033),
HO 3HAYUTENILHO OoJblle, yeM y npencrasutens F. gigantea (990,7+4,9 mr/mu; P
<0,001).

[Ipu M3ydeHNN aHTHOKCHUIAHTHOTO MOTEHIIMAa 00pa3IoB, TOJYyUYCHHBIX U3
ceMsiH wuccinenyembix BumoB Ferula L., ycraHoBieHO, YTO HaAMOOJBIIYIO
AHTHOKCHJIAHTHYIO aKTMBHOCTH JIEMOHCTPUPYET BbDKMMKA M3 cemsH F. violaceae
(83,7+1,3 mr/min), uro cratuctrdecku qocroBepHo Bhire (P <0,001), wem maHHBIH
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nokaszatenb y F. kuhistanica (30,6+1,0 mr/mi) u F. gigantea (31,5+0,9 mr/mon).
70%-HBI ATAHOJOBBIA ASKCTPAKT CEMSH 3TOTI0 BHJIA 10 CBOCH aHTHOKCHIAHTHOM
aktuBHocTH (57,6+0,9 mr/mi) craructuuecku 3naunmo (P <0,001) mpeBocxomwi
TOJILKO OOpasell, nmoixydeHHbId u3 Buma F. gigantea (19,8+0,8 mr/mi), mposBiss
HECKOJIbKO ToBbImeHHOe 3HadeHue (P =0,033), wem F. kuhistanica (33,2+1,1
mr/mi). [lpuMepHO aHaIOTMUHBIMM 3HAYEHUSMH xapaktepuzoBaics 70%-HbId
ATAHOJIOBBIM JKCTPAKT M3 KOPHS JTaHHOTO Buaa pactenus (63,2+0,3 mr/mi), 4ro
noctatouno Oombiie (P <0,001), yem 3HaueHust oOpasiia, monxy4deHHoro us F.
gigantea (29,8+0,3 mr/mm) u Ommxe (p =0,033) k mokazaTtensM u3 KopHs F.
kuhistanica (45,6+0,6 mr/mi). OOpamiaer Ha ce0si BHUMaHHWE aHTHOKCHIAHTHBIH
NOTEHIMAJl KaMeaH, MOJIYYEHHOW M3 KOpPHEM HccienyeMmblx pacteHuid. Kamens,
nojgydeHHas w3 KopHa F. gigantea, mposiBismia  ONM3KOEe  3HAYCHHUE
AHTUOKCHJIAHTHOM akTHUBHOCTH (45,7+0,6 Mr/mi) kK aHaJiorudyHOMY oOpasiyy u3 F.
violacea (38,4+0,7 mr/mn).

B HacTosmmii MOMEHT NOTEHIHAbHBIE AHTUBHPYCHBIE CpEACTBA JIMOO
JIOBOJILHO TOKCHYHBI, JHMOO WX AaKTHBHOCTh HEBbICOKA. B maHHO# cHTyaruu
«HEOCIIOPUMOE TPEUMYIIECTBO OyayT WMETh mpenaparsl, 3(QQGEeKTUBHBIC B
OTHOIIEHMM MHOTUX BHUPYCOB U 0OJaJarolue psaoM JPYrUX CBOMCTB, YTO
MO3BOJIUT COYETAaTh STHOTPOITHOE M IMaTOreHeTHYeckoe jedenue» [46, €. 255-
269]. HMeHHO mMO3TOMY <«3HAYUTEIbHBIH MHTEPEC MPEICTABISIOT BEIIECTBA
PACTUTEIIBHOTO TPOUCXOXKIACHUS, IIOCKOIbKY HEKOTOphIE W3 HUX, SBJISACH
OTHOCUTEIHPHO MAJIOTOKCUYHBIMH, O0JIAIal0T JOCTATOYHO IIMPOKHM CIEKTPOM
OMOJIOTUYCCKONH aKTHMBHOCTH, TMPOSBJSAS AaHTHUMHUKPOOHBIC, IMPOTHBOBUPYCHEIE,
UMMYHOMOIYJIUPYIOIINAE U IpyTrue cBorcTBay [47].

B cBs3u ¢ 3TUM, B paMKax JaHHOW UCCEPTAIIMOHHOW pabOThl HaMH OBLIO
3aIJIaHUPOBAHO HCCIIENOBAHUE MPOTUBOBUPYCHOTO MOTEHIIMANA TPEX BUAOB poja
Ferula L., npouspacraronux Ha TeppUTOpHH TaKMKUCTaHA.

Y CTaHOBIIEHO, YTO 3TaHOJOBBIM 3KCTpakT U3 cemsiH F. violacea mposBiser
BbIpakeHHbI 3¢¢exkt B orHomeHun mramma A(H3N2) mpu camom HH3KOM
ypoBHe (0,5 Mkr/mun) addextuBHoi konneHtpauun ECS50. IIpuMepHo Takoi xe
EC50 OTHOCUTENBHO MAaHHOTO ITaMMa XapaKTepPU30Bajach BBDKUMKA H3 3TOTO
oprana pacrenus (0,8 Mkr/mit). B oTHOIIEHUH IPYyroro UCIojib30BaHHOTO B paboTe
mramma A(HIN1), xkak BBDKMMKA, TaKk M STAaHOJOBBIM SKCTPAKT MPOSBISIN
OJIMHAKOBBIN YPOBEHb d(PPEKTUBHON KOHIIEHTPAIIUA — 5,5 MKT/MIL.

[Ipu cpaBHUTENbHOM olleHKe Toka3zareneir EC50 uccienoBanHbIX 00pa3IoB
U TPOTUBOIPUIINIO3HBIX  MpenaparoB  (Tabauua 6)  yCTAHOBJIEHO,  4YTO
3¢ hEeKTHBHOCTh ATAHOJIOBOIO0 3KCTpakTa W3 cemsH F. violacea B orHomeHun
mramma A(H3N2) B 62 pasa npesocxoautr EC50 Tamudmio (0,5 Mkr/mi npoTus
31 mxr/mi) u B 23 paza — addextuBHocTh Pumantaannaa (0,5 MKr/mi mpoTus
11,6 mxr/mi). 3Hauenust 3pPEeKTUBHON KOHIICHTPAIMM BBDKUMKU M3 CEMSH IS
nanHOro mTamma B 38,8 pa3 mpeBocxoauia 3HadeHus EC50 npenapara Tamudiio
(0,8 mxr/mia potuB 31 mkr/min) u B 14,5 pasa — Pumantaauna (0,8 MKI/Mi1 IpOTHB
11,6 wmxr/mn). Opnako, 3Hauenne ECS50 nmannoro oOpasma (0,5 Mkr/mu) B
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orHomiennu mramMMa A(HLIN1) tonbko mpumepHo B 2 pasa mpeocxoauio EC50
Tamudmo (10,7 mxr/mn) u Pumanraguna (11,7 mxr/mn).

Ta6auna 6. -3Havyenue 3¢gp(PeKTHBHOI KOHUEHTPALMH KaMeAW U ITAHOJI0BOr0 IKCTPAKTA,
MOJIy4YeHHbIX M3 KopHe#i F. violacea mo oTHomeHW0 K mcciaeayeMbIM IITaMMaM BHpYyca
rpunmna (MKr/mi)

Hccaenyembie o0pa3ubl M Npenaparthl IlTtamm BUpyC rpunna
CpaBHEHMS A(HINI) A(H3N2)
Tamuduro 10,7+0,63 31,0+0,63
PumanTannn 11,7£0,14 11,6£0,18
OTaHOJIOBBIM SKCTPAKT 0,5+0,01 0,620,02
Kamenp 0,7+0,03 0,38+0,01

AHanu3 mokazaTtenei 3QQGeKTHBHON KOHIICHTpAllUM Kameau u3 KopHei F.
violacea u mpenaparoB CpaBHEHHs TO3BOJISCT 3aKIIOYMTh, 4TO 3HadyeHuss ECS50
sToro obpasma B orHomeHuu Bupyca A(HIN1) B 15,3 paza (0,7 MKr/mMi1 mpoTUB
10,7 mxr/min) npeBocxoasaT 3HadeHus Tamuduro u 16,7 paza — aHAJIOTHYHOTO
nokazarenss Pumanrtaauna (0,7 mkxr/ma npotuB 11,7 mxr/mutr). CpaBHHUTENBHO
BbICOKOM crenenpto ECsy B OTHOILIEHWM JAaHHOTO BUpPYCa XapaKTEpPU30BaJiCS U
ATAHOJIOBBIM 3KCTPAKT M3 OTOr0 OpraHa pacTeHUs, KOTOPbIH MO JIaHHOMY
3HaueHuto B 21,4 pasa npeBocxoaun Tamudmio (0,5 mxr/min nporus 10,7 MKr/min)
u B 23,4 paza (0,5 mxr/mi nipotuB 11,7 Mxr/mi) Pumanranus.

Boicokuii ypoBeHb xumuorepaneBThuueckuii umHiaexkc (XTH) nns oOoux
IITAMMOB BUpPYCa TPUIINA MOKa3aJId KaMelIb M 3TaHOJIOBBIN IKCTPaKT W3 KopHs F.
violacea: or >142,3 nmo >263,0. B To ke Bpems, STaHOJOBBIH SKCTPAKT M
BBKMMKA, IOJYYEHHBIE W3 CEMSIH 3TOr0 BHUJA PACTeHUs, 00Jafgalu HU3KUM
ypoBaeM XTU B otHomennu mramma A(HIN1) — >18,2. Jlns mramma A(H3N2)
ATOT MOKa3aTelb ObLI JOCTaTOYHO BBICOKMM M Haxoawics Ha ypoBHe >200,0 u
>125,0 (3TaHOJIOBBIA HKCTPAKT M BBDKHUMKA HW3 CEMSH COOTBETCTBEHHO).
CpaBHUTENBHBIN aHAIU3 MPOTUBOBUPYCHONM aKTUBHOCTH ATAHOJOBBIX IKCTPAKTOB
F. violacea u F. kuhistanica ¢ mpemaparamu cpaBHeHHsS ToKa3aji, 4ro XTU
AKCTPAKTOB pACTEHUS B JECSATKH pa3 MPEBBIIIACT AHAJOTMYHBIN TOKa3aTesb
PumanTtanuna u Tamudio, y kotopeix XTU He mpessiman 32,7.

«Cpenu JeKapCTBEHHBIX pacTeHHWi mpeacraButenu poxa Ferula L.
CUMTAIOTCS OOraThiM HMCTOYHHKOM MPOTUBOMUKPOOHBIX COEIUHEHUH, NPHU 3TOM
paznuyHbie BUABL (Qepynbl 00ManalT CcHenupUuYecKuM aHTHOAKTEPUAIbHBIM
neiictBuem» [48]. IlpoBeneHHbI HaMu paHee aHAAW3 HAYYHOW JIMTEPaTypPhl
NO3BOJISIET OTMETUTh, YTO «AHTUOAKTEpUATIbHBIMU CBOMCTBAMHU 00Jaat0T MHOTHE
BujIbI poaa Ferula L., mpouspacraroiye B pa3iuuHbIX MOYBCHHO-KIMMATHYECKUX
30oHax. [Ilupokuii apeanm pacnpoCTpaHEHWs W aJanTalus JAaHHBIX PACTEHUN K
crenupUYecKUM YCIOBHSIM Cpeibl 00UTaHMs 00YCIaBIMBAIOT BapuaOeIbHOCTh UX
BTOPUYHOTO MeTaboNM3Ma M, KakK CJEJICTBHE, BBIPA)KEHHOCTh MX OMOJIOTrHYECKON
aktuBHOCTHY [49, c. 115-122].
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Pe3ynbraThl WCCiEnOBaHUS MMOKa3ald, 4YTO JJIA TecT-IITamMma S. aureus
JMaMETpP 30HBI YYBCTBUTEIBHOCTU K 00pa3liaM, MOTYyYEeHHBIM U3 KOPHEH M CEeMSH
F. violacea, cocrasmsger or 17,0£0,7 mMm go 19,6+0,5 MM, 4TO CTAaTUCTHYECKHU
3HAYUMO TIPCBBINIACT AHAJOTHYHBIA ToOKa3aTenb g PS. aeruginosa, KiI.
pneumoniae u C. albicans. 3ona orpanuyenus pocrta tect-mramma C. albicans
BOKPYI'  JIUCKOB, TPOMUTAHHBIX KaMEIbHD M  DJTAHOJOBBIM  HKCTPAKTOM,
MOJIYYEHHBIMUA W3 KOpPHEH, a TaKXke€ BBDKUMKON M 3TAHOJOBBIM 3KCTPAKTOM H3
CEMSIH ATOr0 BHJa pacTeHUM, He mpeBbimana 8,5+0,6 MM, 9YTO CBUIETEIILCTBYET 00
UX BO3MOXKHOM (DYHTHCTATUYECKOM JIEHCTBUHU.

CpaBHuTenbHAsE OIEHKA AaHTHOAKTEpUaIbHOM AaKTUBHOCTU Kamenew wu3
KOpPHEH BCEX TPEX MCCIEAOBAHHBIX PACTCHUM MOKa3aja, 4YTO ITOBBIICHHOMN
aHTUCTAUIOKOKKOBOH akTUBHOCTHIO (P <0,001), xapakTtepusyercs Kamenb U3
kopueii F. violacea (tabmuna 7). Jluamerp 30HBI 3aJE€PKKH POCTa TECTOBOI'O
mramMma S. aureus BOKPYT JHCKa, MPOMUTAHHOTO 3TON KaMeIbl0, HaXOMWJICS Ha
ypoBHe 19,3+£0,5 MM, B TO BpeMs Kak KaMeJib, OJydeHHas 13 KopHei F. gigantea
u F. kuhistanica, npoaeMoHCTprpoOBaia OJMHAKOBYIO AKTHMBHOCTh B OTHOIICHUU
ATOro MUKpoopranusMa. Tak, UHruOUpyIoIasi 30Ha pOCTa 3TOr0 MUKPOOPTraHU3Ma
BOKPYT JTUCKOB cocTaBisuia 12,3+0,7 mm u 12,8+0,6 MM COOTBETCTBEHHO.

Tabauna 7. -CpaBHHTe/IbHAs1 OLCHKA AaHTHOAKTEPHAIbHONH AKTHBHOCTH KaMelei, IOJIy-
YeHHBIX U3 KOpHeil Tpéx BuaoB poaa Ferula L.

Bun
Muxpoopranusm F. violaceae F. gigantea F. kuhistanica P
(n =10) (n =10) (n =10) (df =2)
S. aureus 19,3+0,5 12,3+0,7 12,8+0,6 <0,001
pl <0,001 pl =0,003
p2 >0,05
Ps. aeruginosa 9,8+0,3 9,9+0,9 9,9+0,9 >0,05
KI. pneumonia 8,8+1,0 10,8+0,9 10,0+0,7 =0,002
pl=0,002 pl>0,05
p2 >0,05
C. albicans 8,3+0,4 10,2+0,8 9,9+0,7 <0,001
pl <0,001 pl=0,002
p2 >0,05

Bce kamenu, monydeHHbIE W3 KOpHEW UCCIEAyeMBIX pACTCHHM, He
OTJIMYAIUCh MEXY COOOM MO ypOBHIO OakTepuuuiaHOro 3¢¢exkra Ha TECTOBBIM
mramm Ps. aeruginosa: or 9,8+0,3 mm mo 9,9+0,9 mm (p >0,05). Huskoii u
NPUMEPHO OJMHAKOBOW aHTHOAKTEpUAThbHONW aKTUBHOCTBIO XapaKTePU30BAIHCH
Bce mccienyembie oopasiel B otHomeHuu Kl. pneumoniae: ot 8,8+1,0 MM 10
10,8+0,9 mm (p >0,05).

Kak Mbl oTMeTwin paHee, kameabr u3 KopHed F. violacea mposiBuita
dyurucratuueckoe aeiictBue Ha C. albicans. Omgnako, kamesb, monydeHHas U3
kopueii F. gigantea, moka3aia Heckoiabko moBbImeHHBIH (10,2+0,8 MM)
OPOTUBOTPHOKOBBIN 3 dekT mpoTuB 3Toro TecroBoro mramma (pl <0,001), HO
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cxoxkee 3HaueHue (pl = 0,002) ¢ oOpasmom, MoaydeHHBIM W3 KopHeil Buaa F.
kuhistanica (9,9+0,7 mm). B HaiieMm uccieoBaHUH COK U 3TaHOJIOBBIC SKCTPAKTHI,
TIOJTyYEHHBIC U3 CEMSH, HE MPOSBIIIN BHIPAKCHHON aHTUMHUKPOOHON aKTUBHOCTH:
30Ha 3aJepKKH pOCTa BOKPYT JHUCKOB, IPHUTOTOBJICHHBIX W3 MaTEPHAJIOB,
MIOJTYYEHHBIX M3 CEMSH BceX TPEX BUAOB ¢epyisl, He mpeBbimana oonee 8,0+1,0
MM, YTO CBUICTEIBCTBYET 00 MX HU3KOM OaKTEpUIIHIHOM I (DEKTe.

Takum 00pa3oMm, JaHHBIE HAYYHOW JIUTEPATyphl W MPEABAPUTEITHHBIN
CKPUHMHT TOKa3bIBaloOT, 4TO BHbI poaa Ferula L. — F. violacea, F. kuhistanica
u F. gigantea, npoun3pacraromue Ha Tepputopuu TaDKUKUCTaHa, 10 Havana
HACTOSIIETO MCCIeIOBAHUS OCTAaBAIMCh (hapMaKOTHOCTUUYECKH HEU3YYCHHBI-
MU. [lomydeHHbIE HaMHU pPe3yJabTAaThl TPEACTABISIOT COOOW TEPBYI0 HAYIHYIO
uHpOpMaIH0 0 (GapMaKOrHOCTHUECKOH XapaKTepUCTHKE 3TUX BUIOB pona Ferula
L.. Buner F. violacea u F. kuhistanica oGmamator MHOr00OCIIAIONUM TTOTEHITH-
anoM it pa3paboTku HOBBIX BAB u 3¢ ¢deKkTHUBHBIX (HUTOTEPANEeBTUUYECKUX
IIperapaToB.

BbIBO/IbI

1. Omnpenenensl MOP(OIOro-aHATOMUYECKNE TUATHOCTHUECKHUE PU3HAKH KOP-
Heit BuzoB - F. violacea, F. kuhistanica u F. gigantea, mpou3spacraromniux B
Tamkukucrane. Y F. violaceae B kierkax OCHOBHOW MapeHXHMBI KOpPHEH
BCTPEUAIOTCSl MPU3MATHYECKHE KPHUCTAJUIbI, KOTOPhIE TPU aHATOMHUYECKOM
uccienoBannu kopuerr F. kuhistanica m F. gigantea ne naGmromarorcs.
[Mapenxumubie kineTku KopHeit F. violaceae, B otnuuune ot F. kuhistanica u
F. gigantea, 3anojHeHbI KpaxMallbHBIMU 36pHAMU U UMEIOT 0OJIee Pa3BUTHIC
cocynbl [15-A].

2. TlpencraBieH nepBbIii BCECTOPOHHUI HEIENIEBONH METa0OJIOMHBIN aHanu3 F.
violacea, BrisBuBIIMIT 419 paHee He ONMMCAHHBIX METAOOIUTOB JJIS STOTO
pola M 3HAYUTENIBHO PACHIMPUBIINK €€ H3BECTHOE XHMHUYECKOE pa3Ho-
oOpa3ue. MHOTOYHNCIICHHBIE, paHee HE OMHMCAaHHbIC, METa0OIUTHI OOHApYKe-
Hbl B TEPIICHOWIHBIX, IMUKUMATHO-(QEHWIMPONAHOWIHBIX U AKAIOUIHBIX
metabonmuyeckux TyTsax. Iupoko pacmpocTpaHeHBI CECKBUTEPIICHOMIHI,
KyMapuHBI 1 HOBBIE JTIKAJIOUIbI, YTO TOTIEPKUBACT X 3HAYUMOCTh B XUMHU -
YecKoM mpoduie U 0coOble METa0OIUTUYECKHE BO3ZMOXKHOCTH JTOTO BUIA
[7-A, 22-A].

3. Huddepennmanbuprii ananu3 KOpHEH U CEMSH BBISIBUJI OPTaHOCTICITH(PUIHOE
oOorarieHrne MeTaboIUTaMH, JEMOHCTPHPYIOIIee YETKYI0 OMOCHHTETHYEC-
Kyto crienuanu3anuio. CemeHa oboraieHsl aMIHOKHCIOTaMU M aJTKaJIouaa-
MU, B TO BpEMs KaK KOPHU XapaKTEPHU3YIOTCsI 00JIee BBICOKUM COJEP>KaHUEM
teprieHou10B. [Ipodunb MeTaboIUTOB B HCCIeyeMbIX 00pa3iiax HampsiMyro
3aBHCHUT OT CIOcO0a MOTy4YEHHUs] UCCIeTyeMOoro odpasia: 3TaHOJIOBbIE HKC-
TPAKTHI MO3BOJIIOT BBISIBJIATH OOJBIIIEE KOIMYECTBO METAO0OIUTOB, CBSI3aH-
HBIX C IIUKUMaTaMmH, (DEHWIMPOMAHOMAAMH W TEpPIEHOMJAMH, TOTJa Kak
KaMellb U BBDKUMKH COJIEpPKAaT COCTUHEHUS U3 Kjacca (EeHUIIPONaHOUIO0B
[7-A, 22-A].
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KopHu u ceMeHa uccienoBaHHbIX BUIOB (DepyJibl XapaKTepU3yIOTCsl CIeln-
bUIeCKUM XUMHUYECKUM COCTaBOM. KOpHM XapaKTepHU3yrOTCsl HATHINEM XU-
MUYECKUX COEAMHEHUI CpelHeW U BBICOKOW MOJEKYJISIPHOW Macchl, B TO
BpEMsl KaK ceMeHa 0oraTbl HU3KOMOJEKYISPHBIMU COeIUHEHUAMH. OCHOB-
HBIMH XMMHUYECKHUMHU KOMIIOHEHTAaMHU KaK KOPHEH, Tak CeMSH BCeX TpEX
UCCJIEIOBAaHHBIX BUIOB (DEpyIIbl SBISIOTCS XUMHUYECKUE COCIUHEHUS, OTHO-
csUecs K KilaccaM KyMapuHOB, (priaBoHOMIOB 1 TeprieHon1oB [ 10-A, 14-A,
23-A].

IToBbIlIEHHAs] KOHLIEHTpaUUs NoaU(EeHO0I0B 0OHapyKeHa B KaMeIH U CIHp-
TOBBIX DKCTpaKTaX, MOJYYCHHBIX U3 KOpHEH u cemsH BuaoB F. violaceae u
F. kuhistanica, 4ro cymiecTBEeHHO OTIMYAETCS OT 3HAYCHUS BBDKUMKHU W3
BCeX 00pa3IoB, MOJYyYECHHBIX M3 KOpPHEHW W ceMsH Buaa F. gigantea. Bei-
KMMKa U3 CEMsIH M TaHOJIOBBIN SKCTPaKT U3 KopHei F. violaceae xapakre-
PU3YIOTCSI BRICOKUM aHTUOKCHIAHTHBIM TIOTeHIHANIOM [2-A, 16-A, 19-A].
Kamens u3 xopueii u cemsta F. violacea u F. kuhistanica o6mangaer Boipa-
KEHHOW BUPYCHHTUOMPYIOIIEH aKTUBHOCTHIO B OTHOIIICHHH IIITAMMOB BUPY-
ca rpunna A(HIN1) u A(H3N2). [IpotuBoBUpyCHass aKTUBHOCTh KaMeIu U
ATAHOJOBBIX DKCTPAKTOB XapaKTEPU3YyeTCs HU3KUMM 3HAYCHUAMH H(-
dextuHOM KoHIeHTpannu (EC50) 1 uCKIIFOUUTETEHO BRICOKUMH 3HAYCHUS -
MU XuMuoTepaneBTuueckoro unaekca (XTH), npeBocxoaqmmnumMm aHaJIorny-
HbIE MMOKa3aTell KoMMepUYeckux npenapatoB Tamuduto u Pumantanus. [1-
A, 5-A, 9-A, 11-A, 12-A, 13-A, 18-A, 20-A].

In vitro HauGobIiel aHTHOAKTEPUATBHOM aKTUBHOCTBIO XapaKTEPHU3YIOTCS
BCe 00pasIibl, IOJydeHHbIC W3 KaMeaHu U ceMsH Buaa F. violaceae, koropeie
NPEUMYIIECTBEHHO JEWCTBYIOT HA TECTOBBIA IITaMM  30JI0TUCTOIO
crapunokokka  (S.  aureus), TpOSBIAS ~ HE3HAYUTCIbHBIA  AHTH-

OakTepuaIbHBIN P (QEKT MPOTUB TECTOBBIX ITamMMmoB PS. aeruginosa u K.
pneumonia [4-A, 6-A, 8-A, 17-A].

PEKOMEHIALIMUU ITO IPAKTUYECKOMY
NCITIOJBb30BAHUIO PE3YJIBTATOB

Pe3ynbraThl aHaTOMO-MOP(OIOrHYECKOro H3ydeHHss KOPHEHW HCCIeI0BaH-
HBIX BHJIOB DPACTEHH MOXXHO pPEKOMEHIOBaTh KaK OJMH U3 CIOCOOOB
uieHTH(UKaIMK TpecTaBuTenei poaa Ferula L.

PesynbraThl MeTabOJOMHOTO HCCIeOBaHMS KOpHer u cemsH F. violacea
3aKJIaBIBAIOT MPOYHYI0 OCHOBY JJISl JadbHEUIIEr0 M3y4eHUs uX (GapMako-
THOCTHYECKOr0, (hapMaKOJIOrHYECKOro M MPOMBINUIEHHOTO MOTCHIIHANA, a
TaKXe MO3BOJIIIOT OOBEKTUBHO OINPEICIUTh MOJJIMHHOCTD M JI0OPOKaUYeCT-
BEHHOCTh JIEKAPCTBCHHOTO PACTUTEIBHOIO ChIphsA. VICIOIh30BaHHBIC B
paboTe METOMOJIOTUU TIOATBEPIKIAIOT BHICOKYIO 3(PPEKTUBHOCTh COBpEMEH-
HBIX HHCTPYMEHTOB METa0OJOMHKHM B IOMCKE W HMICHTH()HUKAIMU HOBBIX
METaOOJIUTOB.

PesynbTaThl MccaeIOBaHUN IO U3YUYECHHIO XUMHUECKOTO0 COCTaBa OCHOBHBIX
IpyIn OHOTOIMYECKH AKTHBHBIX KOMIIOHEHTOB CEMSH W KOpPHEH MOKHO
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PEKOMEHI0BaTh I pa3paboTKu (hapMakONeHHON CTaThU U JIEKApPCTBEHHBIX
MIPEmapaToB Pa3INIHOTO CIIEKTPa JEHCTBUA.

. Pe3ynbTaThl m3ydeHus BUPYCHUHTHOMPYIOIIEH aKTUBHOCTH HCCIEIOBAHHBIX
BHJIOB (hepyIIbl CBHACTEIBLCTBYIOT O BHICOKOM IPOTHBOIPHUIIIIO3HOM d(PdheKTe
Kamenu u ceMsiH Buza F. violacea. DT1o mo3BosiseT peKOMEH10BaTh TaHHbIC
MaTepHallbl B KadyeCcTBE OWOJIOTMYECKH aKTHBHBIX J00aBOK MpPU Tepanuu
BUPYCHBIX 3a00JIEBAaHHI BEPXHUX JIBIXATEIbHBIX IMyTEH.

. Pe3ynbTaThl OIIEHKU aHTHOAKTEPUATILHONW aKTHBHOCTU IO3BOJISIIOT pe-
KOMEHJ0BaTh JaHHbIC BUIbl PACTEHUU B KadyeCTBE CBHIPbs ISl pa3pa-
0OTKM mpernapaTtoB MPOTUB MH(PEKIMOHHBIX 3a00JI€BAaHUN Pa3TIMYHOU
3TUOJIOTHH.

. Pesynmbrarel mccnenoBaHUsT PEKOMEHIYIOTCS JJIsi BHEIPEHUS B YYCOHBIN
nporuecc kadenp papmakoruosuu, GpapMaKoIOrud, MUKPOOUOIOTUH, BUPY-
COJIOTMM U UMMYHOJIOTUHM MeAuIMHCKUX BY3-0B U Komiemxke, a Takxke B
NEeATEbHOCTh HAyYHO-HUCCIIEIOBATENIbCKUX LIEHTPOB. Marepuansl padboThl
MOTYT OBITh MCTOJIb30BaHbI MPH BBIMOJIHEHUH HAYYHO-HCCIEI0BATEIbCKUX
MIPOCKTOB aCMHUpPAHTAMU M COMCKATeNlsIMu (apMalleBTUUECKOro, XHUMUYecC-
KOT'0 ¥ MEUITUHCKOTO TIpoduIIei.
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MYKAJITUMA

MyOpamuun MaB3yn TaxKukoT. Kamon (mot. Ferula, pyc. ¢epyma) 6a
1yb0au pycTaHUXOU TyJaop, ownan Yarprynxo (Apiaceae) TOXUI MeIaBa
Ba Jlap MHMHTAaKaxou TYHOTYHU Kyppau 3amuH Mepysa: Ocuéu Mapkasi,
kumBapxon Ocuém  Ilapkit, KumBapXxow  HKJIMMAIIOH  MYyBTaJIWI,
Muénazamus, Adpukoun Hlumonit Ba YanyOn Ba Oab3e KUIIBAPXOU ABPYIO
Ba KuThau Amepuka [1, c. 1248-1259; 2, c. 1233-1257].

«bapon KUCMXOU PyU3aMUHA Ba 3epU3AMHUHUUA HAMOSIHIATOHHU aBJIOIU
Ferula L. ryHOTYHUM Baceu XMMUSIBA Xoc acT. Tabcupu TabodbaTnu HaMyaxou
TYHOTYHM WH PyCTaH# 0O JOIITaHU MyXTaBOM OajlaHIW paBFaHH 3QUPH, KUC-
notau depynir, acapeseH, dapHesudepos, ymoOemnudepoH, CECKBUTEPIICH,
acadoeTusl, KyMapuHU CECKBUTEpIIEHH, acuMadoeTHuanoN Ba aurap mnaiBac-
Taruxou XUMHSBII UPTUOOT aopan [3]. MaBuyausiTH TEPIEHOUIXO, a3 qyMiia
OUTEPIEHXO Ba CECKBUTEPIEHXO, WHUYYHUH TabCUPOTU 3UAAUMUK-POOT,
3UNIU3AHOYPYFA Ba 3UIAUNAPAZUTUA 00 OHXO aJlOKaMaH[, HWKTUIOPU
Ta600aTUM UH aBJIOJAU PYCTAaHUPO 003 XaM Oelitap TabKUI MEKyHaHI» [4, C.
31-39].

Camr (umaM Ba € muMpau pyCTaH#) sK€ a3 Yy3bXOU ap3UIIMaHIU
HaMoOsIHIaroHu asioau Ferula L. mebomiaa, Ku OHPO Jap MIAKIU XYIIK Ba
Tapy To3a, yaBxapxor Mmapbatu o6n € cnuprté uctudoga mMedapaH.
Yasxap Ba mapbaTu a3 KUCMXOU PyM3aMUHHI Ba 3€pU3AMUHUM HAMYAXOU
TYHOTYHM MH PyCTaH@ XOCHUJI IIyJapO XaHTOMHU OEMOpPUXOHW CHPOSTH Ba
ralipucuposTit uctudoaa mexkapaana Ba 6a kop medapaH: CUIU HIYIIXO,
oTalak, 0eMopuxou CTapUIOKOKKUIO CTPENTOKOKOKKA Ba BUPYCH, Auabetu
KaH[, TapOojd, acTMau OpoHXHuall, 6eMOPUXOU YUTapy T'ypAaxo, aTepOoCKIIe-
po3u Mar3u cap [5, c. 419-422; 6, c. 59-62; 7].

Pycranuxou aBnomu Ferula L. a3 kaaum 6apou Tabo0aT 6eMOpUXOuU
cucteman acab, 6a MoHaHmu Oemopuu AJcreiiMep, Japi, Jerpeccus Ba
KalMIIXypa, Oapom Tabobatm omocu Oamcudar (capatoH) wuctudoga
Memyaasn [8; 9;10, c. 1913-1921].

Tapkubu putoxumMusisit Ba (GabOITHOKUU OMOJIOTHUM HAMYIXOHW aBJIOIU
Ferula L. meTaBoHaH a3 xamaurap xene ¢apk gomra 6omana. Macanas,
Taxkuku F. assa-foetida GapkusTXOpo [ap MYXTaBOM MalBacTaruxou
dbeHon#, GpabOTHOKUU 3UITUOKCUIAHTA Ba MPOUIXOU paBFaHXOU 3UPUPO
nap OaifHU MOMYNISATCUSIX0e, KU Jap OallaHIUXOW T'YHOTYH MEpPYSH]I, MyansH
kapa. TuOku mabiaymMoTu MyanmudoH: «(paboIHOKMM HHUcCOATaH OalaHau
3UIIUOKCUJIAHTA Ba MYyXTaBOM IaiBactaruxou ¢eHoian pap OaitHu
MOMYJISITCUAXOU Jap OalaHIUMXOM Hazappac YOoUrupiiyga MyIIOXuaa
mynaact» [11].

Taxauim MeTaboI0Mit UMKOH MEIMXa/l, KU TAMOMU MPOQPUIN XUMUSIBUN
Xap SK KUCMHM pycTaHuU ImudoOaxin omMyxTa IIaBaj, MalBacTaruxou HaBU
Tabunu ymen0axin MyaisiH rapiasji, Y9bTUMOJHOKHA Ba CaMapaHOKUM TUEXTAP-
MOH#, 00 HA3apAOIITH TAFUMPEOUM TAapKUOU pyCcTaH#t BoOacrta Oa IIapoOUTH
MyXUTH aTpod, MmapBapuill Ba MaBCUM, TabMHH Kappaa maBai. Mcrudomaun
yCYJIXOU MeTabOJIOM#t Jap OMY3UIIIN PYCTAHUXOU MIMGOOaXIT yuxaTh MyasiH
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KapJaHu TMaiBacraruxon (abvoj, HaszopaTtu cudaT, CTaHAAPTU3ATCUIH
TOPYXOM THUEXHA, UHUYHUH JAPKU MEXaHU3MXOU TabCUp Ba OexaTapuu OHXO
axaMusaITH MyxuMm nopal. Omys3uiid xaMaqyoHuOau mnanBacTaruxou ¢Gaboiau
Oouonori 60 uctudoaa a3 ycyixou nempadTan TaxJIMIiA, IMKOHHSTXOW HaBPO
Oapou kamid Ba Taxusid JOPYXOM Myocup 00 Makcaau OexTap HamMydaHU
cudaTu 3UHAATHA Ba caloMaTHX MHCOH ¢dapoxam meopan [12, ¢. 97-105].

«YaBxapxou a3 pelia Ba KUCMXOU PyHU3aMHUHHH PYCTAHUXOMW aBIIOIU
Ferula L. rupudramyma HucOAT 60a BUPYCXOU TYHOT'YH TabCUpH 003I0paHaa-
TUpPO JOpaHd, KM HUH OHXOpPO Oa YOUry3MHU MYHOCHMOE Oapou 0pyxou
aHbaHABUU 3UAAUBUpPYCH TaOaun meauxaa» [13]. TuOku MabiymMOTH WUIMHUU
MaBuyaa, «HaMmMosiHAAroHu amioau Ferula L. popou TabCcUpU KaBUU
3UAUIUMUKPOO Ba 3uaau3aHOypyrin MmeOomang [14; 15; c¢. 82-93].
TaxKUKOTXOM KJIMHUKA MHYYHUH HUIIOH JOJaHd, KA 0ab3e Hamyaxo, 0Oa
MoHaHmm F. assa-foetida, meraBoHang gap tabodbatu COVID-19 camapaHoxk
uctudoaa maauna» [16, c. 152-165; 17, c. 364-385].

bapoun Yymxypun TOYMKHCTOH Ha TAHXO LIAPOUTH MAXCYyCH TAOUHIO
UKJIMMM, OQJIKM TYHOTYHUM OJIJaMU HAOOTOT Ba XaBOHOT HU3 Xoc acT. Hamy-
XOW TYHOTYHM aBnoau Ferula L.  acocaH pycTaHUXOM Kyxi OyJa, OHXO
oemrap map 6amanauxou a3 300 To 3600 meTp a3 catxu Oaxp mepysHa. Jlap
XYJyId KUIIBApU MO, KU MUHTaKau Kyxcop acT, 37 HaMyau HaMOSIHAArOHU UH
aBiaoj Oa kaig rupudra mymaaHa, Ku 6-Tou OHXO Oapom Yymxypuu
ToYMKUCTOH HaMyAXOW 3HAEMUKEA O0a xucod mepaBanna [18, c. 321-326; 19,
250-320].

Taxnaumm agabuéT M HUIIOH MeIuXald, Ki XyCycusiTxou ¢apMakor-
HOCTHK#, a3 yyMJia TAXKUKOTH MHUKPOCKOIII Ba METa0OJIOMUHM HAMOSHIaTOHU
apnogu Ferula L., 0axycyc Hamynxou F. wiolacea, F. gigantea Ba F.
kuhistanica, xu nap Yymxypuu TOYMKHCTOH MEPYSHI, TO X0JI Oa TaBpu Koit
oMyxTa Hamrynaana. bunobap uH, ry3apoHUIaHU OMY3HUIINA aMUKH (papMako-
THOCTUKUU UH Hamynxou Ferula L. nopou axamusitu Oy3ypru HazapusiBii Ba
amaii Oyaa, xene Mmyopam MeoOoIa.

Hapayan kopkapou WIMHM IpobiieMa MaBpHAXd OMY3HIN. TaxKUKOTU
MapOyT 0a akcapu HaMya-xou aBiaoau Ferula L. acocaH a3 yOHMOU OJIMMOHU
KUIIBApXOW XOPUYUMM Ha3AMK Ba Oyp aH4YOM JoAa IIydaaHd. A3 dYymia,
MYXAKKUKOHU §30€K TapKUOU XUMHUSBUM KUCMXOU PpPyU3aMHUHIA  Ba
3epu3aMUHUM Hamyaxou Ferula L -po, Ku gap MHUHTaKa OHXO MepysHA, Oa
TaBpHU Baceb MaBpUIM OMY3UII Kapop agopaanp [20, c. 275-284; 21, c. 52-56;
22, c¢. 172-177; 23]. Ounpg 6a Tabcupu TaboOOATHIO MNEIITMPUKYHAHOAU
HAaMyAXOM WH pycTaHd, ku gap xyayau Kazokucrton, KuprusuctoHn Ba
TypKMaHUCTOH MEPYAH, UTTWUJIOOT AoJa myaaact [24, c. 487-503; 25, c. 109-
111]. Xycycusitxou duroxumusiBun F. tadshikorum, ku nap TOYUKUCTOH
Mepysa, nap taxkukotxou Hlaponos @. Ba gurapoH, TaBcu@ mynaann [26, c.
18-23]. ba omy3uiu XocusATX0u (PUTOXU-MUSBA Ba (HabOTHOKUM OHOJIOTHH
HaMOSIHAAroHu aBinoau Ferula L. maxy-Xumxou MyXaKKUKOHU CEPIITyMOPH
kuiBapxon ABpymo Ba Ocué Oaxmmaa mygaann [27; 28; c. 31-39; 29, ¢. 9-14;
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30; 31]. dapomHOKMU 3UAAUMHKpoOOUU F. gigantea xkabiaH map acapxou
uIMuU XacaHona [32, ¢. 96-98] oBapja 1ygaacr.

bo Byuynu un, gap agabuétn WIMUKM MaB4yaa MabIyMOTH Ko oua Oa
XocusaTxon ¢GapMakKOTHOCTUKMM Hamyaxou Ferula L., xu jgap mapoutu
TYHOTYHM Tabuuio skonorun Yymxypun TouMKHCTOH pyuig MeKyHaHna, 0a
MYyIIOXUJa Hapacui, KM UH MyOpaM OyJaHu TaxXKUKOTH JTUCCEPTATCHOHUU
MOPO TabKHI MEKYHa.

PobuTtan TaxkukoT 60 6apHOMaxo (JIOMXaxo), MaB3yxoH WiMii. Taxku-
KOTH Juccepratcusi O0eBocuTa 00 «bapHOMau [aBilaTUM PyLUIId CaHOATH
nopycosin map Yymxypuu TouumkmcTtoH Oapom comxou 2021-2025» (Kapopu
Xykymatu Yymxypun TouukucTtoH a3z 28-ymu okTsOpu coym 2020 taxtu Ne
569) anoka gommra, THOKKM TATOMKK MaB3yW UIMHUHU Kadeapan papMaKOTHO3HUS
Ba Tamkuiu uktucogu papmarcesturn MAT “IATT 6a nomu Abyann nbHu
CuHo” Ba jouxau ¢apMourimu “AmmEXOM XOMH PACTaHUTUM Japau Japeu
Xapanron” (Pakamu xaiiau pasiaatia Ne 0124TJ1579) [33] Ba MaB3yu
TamabOoycun WIMRA-TAAKUKOTUM Kadeapan MUKpPOOUOJIOTHs, UIMMYHOJIOTHS Ba
Bupycojoruss M T-u JloHuroxu aaBinatuuu THOOMU TOYMKUCTOH 6a HOMHU
Abyanin nu6uu Cuno “Omy3unim (GpabOJHOKUM 3UTUMHUKPOOUM PYCTAHUXOU
mngodaxmy TOYUKUCTOH UYpO Kapja I1y1aacT.

TABCU®U YMYMHUU TAXKUKOT
Makcaau TaXKUKOT. OMY3UIIN XyCyCUATXOU (papMaKTHOCTHKHU CE Ha-
myau asiaomu Ferula L.. Ferula violacea, Ferula gigantea Ba Ferula
kuhistanica, xu nap xyayad Yymxypuu TOUMKHUCTOH MEPYSHI.
Bazudaxou TaIKNKOT:

1. T'y3apoHMAaH OMY3UIIM MHUKPOCKOIIUM PEIIaXOM HAMYJIXOU TaXKUK-
maBangau Ferula L.

2. T'y3apoHMgaHN TaXKUKOTH FalpHMakKCaJHOKH MeTaOOJIOMUM peIla Ba
TyxXmMuxou F. violacea, XaM4yH 0OOBEKTH aCOCUM TaXKUKOT.

3. OMmy3ulln XyCyCcUaTXOW Mpouiim MeTaboJoMUHN pelia Ba Tyxmuxou F.
violacea BoOacta 0a y3B Ba ycylu Oa JacT oBapJaHW HaMyHaxou
MaBpUJIM TaXKUK (caMF, (UITypaa Ba 4aBXapxo).

4. OMy3UIIM XOCUITXOM (UTOXMMUBUM HAMyHaxo a3 pelaxo Ba
TYXMHXOHU, KU a3 HAMYIXOU TaxKukiaBanaaun Ferula L. 6a gact oBapaa
nryaass.

5. MyailisH kapAaHM MyXTaBOM MOJU(EHOJIXOU YMYMHl Ba HMKTUIOPU
3UAAMOKCUIAHTUN HaMyHaxoe, KM a3 peniaxo Ba TYXMUXOU HaMyJIXou
TaxkKuKiiaBanaau Ferula 6a mact oBapja mrygaass.

6. Ap3éOuM TabCUPXOM BUPYCMAaHbKYHAaHAAr#, 3UIMMHUKPOONA Ba 3UJ-
IM3aHOYPYFUM HAMYHAXOU a3 pelIaxo Ba TYXMHXOU HAMYIAXOM TaXKHUK-
ImaBaH/a.

O0BekTH TaxKUKOT. OOBEKTH TaXKUKOT caMf, (DUITypAa Ba 4aBXapXOH
a3 pelraxo Ba TYXMUXOU ce Hamyau aBnoau Ferula L. (F. violacea, F. gigantea
Ba F. kuhistanica), xu nap xyayau Yymxypuu TOYMKUCTOH MEPYSIHI, UHTUXO0

HIyJaaH/I.
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MaB3yu TaxkukoT. TaBcudu ¢papMakrHOCTUKH, a3 yyMjla TaXKUKOTH
MUKPOCKOTIH, OMYXTaHW Mpodmwin merabomomMmun Hamymu — F. violacea,
TaXJIUJIM MyKOMCABUM (PUTOXMMUSBHA, OaXOAMXUH TAhCUPU BUPYCMAaHBbKYHAH-
narii, (abOITHOKUU 3UJIUMUKPOOUIO 3UAN3AMOYPYFUU dYaBXapXxo, KH a3
peniaxo Ba TYXMUXOU OOBEKTXOM TaXKHKIIIaBaHAa 0a JacT oBap/a IIyIaaH/I.

HaBronuu WiMHuM TaXKUKOT:

1. Bopu HaxXyCT TaXKMKOTH MHUKPOCKOIIMM COXTOPHU pemuraxou F. violaceae,
F. kuhistanica Ba F. gigantea omyXxTa IIyI.

2. bopu HaxycT TaxJIMiIK XxaMaqyoHUOAn META00JIOMHUH FalipuMakcaaHOKU F.
violacea IEITHUXOT TAPINI.

3. bopu HaxycT MaxcycusiTh NpOQPHUICO3UM METabOJIOMUU peIIaxo Ba
Tyxmuxou F. violacea BobOacta 0a y3BU pyCTaHil Ba Tap3u TUpudTaHU
HaMyHau TaXKUKIIaBaH/1a HUIIIOH J10/1a Y.

4. Bopu HaxycT ouj 0a XyCyCHSATXOM (DMTOXMMHBUM PEIIAXO Ba TYXMHUXOM
HAMyJIXOM TaxkKukiaBaHmaum Ferula L. mabaymoTxo 6a macroBapia
IIyTaHI.

5. bopu Haxyct oua 0a MyXTaBOM TOJU(PEHOJIXOM YMyMA Ba HMKTHIOPU
3HJUTMOKCUIAHTUN PEIIaXxo Ba TYXMHXOM HAMYJIXOM TaXKUKIIIIABaHIaW
Ferula mabnymoTxo 0a nacroBapna mrygaH/.

6. bopu Haxyct GpaboTHOKUU 3UIAUBUPYCHUH HaMyHaxoe, KU a3 periaxo Ba
TYXMUXOU HaMyaxou TaxkukimaBanmaun Ferula ~ 6a pact oBapaa
yaasa, MyKappap Kapjia mry.

7. MabayMoOTH WioBari ouj; 0a XyCyCUSITXOU 3UJIJIUMHUKPOONN HAMYHAXOU
a3 pelaxo Ba TYXMHUXOM HaMyAXOU MaBpuau omy3uinu Ferula 6a mact
oBapja 1Iy/I.

AxaMuATH Ha3apuAB#A Ba WIMHIO-aMaJIMU TaXKUKOT.

Axamusatn HazapusBd TaxKUKOTH AUCCEPTATCUOHMM Ma3Kyp a3 Baceb
HaMyJaHU MabJIYMOTH Hazappac ouja 06a TaBcudu papMakOTHOCTUKMHU HAMY/I-
xou Ferula: F. violacea, F. kuhistanica Ba F. gigantea, xu nap Xyayau
Yymxypun To4yukucTOH MepysiHa, wuoOopat act. Hartuyaxou ©6a macr
oBapjamyga OapoW UyCTydylM capyalmmMaxod TaOuié Ba JypHAMOH
MHUHOABAAU KOPKAPIU TopyBopuxou mupodaxin gap acocu Hamyaxou Ferula
axaMHATH KajoH Jopad. ['yHOTYHUM BaceW XUMUSIBHA, KU Jap TaXKUKOTH
Ma3Kyp MyalsiH Kapja Iygaani, MaH3apan metabonomuu aBiaoau Ferula L.-
pO Xelle Baceh MeECO3aJ Ba a3 POXXOU OMOCHMHTETHKHHU Jap UH PYyCTAHUXO
yapa¢HeObaHa UTTUIIOOTH ap3UIIIMaH/ METUXA/I.

AXaMHUATH aMalluM TaXKUKOT a3 OH MOOpaT acT, KU aBBaJIMH UTTHIIOOT
oun Oa xycycusitxou ¢apmakorHosuu ce Hamyau Ferula 6a mact oBappaa
myaaact. MabirymoTu 6agacroMaza oua 6a coxTopu Mopdoiorii-aHaTOMHUU
pemiaxo, nmpoduiin MeTabOJIOMUU pellla Ba TYXMUXOU Hamyau F. violacea,
WHUYHUH HATHYaXOU OMY3HIIHM XOCHSTXOM (UTOXUMUSBA MeETaBOHaHH 00
MakcaJau ry3apoHugaHu auddepeHcuaTcusy OalHUHAMYIUM aBioau Ferula
L. uctudpoma mapana. Hatugaxou omy3uiu (HabOITHOKUU 3UIMBUPYCH Ba
SUIJIMMUKPOOUN CaMF Ba YaBXapXOU CIUPTUM PYCTAHMXOPO METaBOH

37



XaHTOMU HHTUXO0M MaHOabXxou TalOuit Oapou KOpKapAu HAOPYXOU HABU
BaTaHUU JOPOU XOCUITX0HU mudodaxin uctudomna oypa.
Hyxkraxou 6a xuMos NEeMHUXOOIIaBaHIA:

1. Magmyu amomMaTxou MUKPOCKOIIMU peliaxo MyasiH Kap/a yaa, TapKuou
Hoaupu ubopat a3 419 merabonut Gapoum Hamymau F. violacea omKoOp
rapaua. Bobactarum tTapkubu Moaaaxo a3 yCysiau dKCTPAKCHUs Ba XyCYCUSITU
y3BA 3axXWpalllaBUU MalBacTaruxo MyKappap Kapjaa IIya: Jap perniaxo
naiiBacTaruxom MHEHAIO OallaHAMOJICKYJIaBi Ba TEPIEHOUIXO, Jap
TYXMUXO Oolaji — MEeTabOJIUTXOU MACTMOJIEKYJIaBid, aMUHOKHUCIOTaX0 Ba
aJKaJIOUIX0 OapTapi TOpaHI.

2. Tarfiupnaszupun OalHMHAMyAW Ba Y3BUM MYXTaBOU TOJU(PEHOIXO Ba
MIUIATHOKUM (PABOTHOKUU 3UIIMOKCUAAHTHA Jap pelriaxo Ba TyXMHXOU
HAMYIXOU TaakuKIIygaw aBiaoam Ferula L. myaiisH kapma mya. Mcbot
rapaua, KA 4YaBXapxXOW JTAaHOJUU peImaxo Ba (QUIIypaau TyXMuxow F.
violacea nOpoOU UKTUIOPHU HUXOUU 3UAAUOKCHIAHTA MeOOIIIaH

3. ®aboTHOKKMH OajlaHAX BUPYCOO3M0paHIaTUU CAMF Ba YaBXapXOW 3TaHOJIUHU
pemaBy Tyxmuxou Hamyaxou F. violacea Ba F. kuhistanica HucOGat 06a
Bupycxou 3ykomu A(HINI1) Ba A(H3N2) myaitsn kapaga mya. bapou
Hamyau F. violacea Tabcupm OanaHaM 3UAOIUMHKPOOH HucOAT Oa
MHUKpOOXoW Tpammycbar, (aboJHOKMU XaJaud akal Hucbar Oa
MUKpodIopan rpamMmMaHd#i Xoc acr.

Hapayan 3bTUMOOHOKHAM HAaTH4aXOM AHccepTaTcha. HykTaxo Ba XyJjo-
Caxou WIMHU TaXKUKOTU JUCCEPTATCUOHM ap 3aMUHAU XauyMHU KODUU KOPXOHU
nabopaTtopi, TaBacCyTd MCTH(DOIA HAMyJAaHM TAa4YXU30TH MYOCHUPHU JTOPOU
FyBOXHOMA, TAaKpPOPKYHMU 3HUEH Ba YCYJIXOU MYOCUPH KOMITIOTEpH  aap
KOpKap-11d OMOpH, HHUYHHH TaKpuU3xou MycbaT Oa Maxkojaxou maap
Mayajaxou 0a dexpuctu KOA nazmu Ilpesunentn Yymxypun ToyukuctoH
JOXWIIIYJ]a  Ba  Mayajulaxou OailHanMuiIanuu  Jap CKOITYC
MHJIEKCATCUSAIIYAa AaCOCHOK Kap/a IIyaaaHI.

MyTtoOukatn gucceprarcusi 6a IMMHOCHOMAW HXTUCOCH HIIMI.
TaxkukoTu mucceprarcnonn 6a muHocHomMam KOA-u nazmu IlpesmaeHTtu
Yymxypun ToumkucToH a3 pyin uxtucocxou: 3.4.2. Xumusu (papmaTceBTH,
dbapmako-rHo3us, banaxou 1. «MyalisiH Kap/laH Ba XOCUJI Kap/laH!U MOJIIaX0ou
dhabos, maigouIm TaOMMK OHXO0, MyaiisiH KapJaHu HPTUOOT Ba KOHYHUSTXOU
OaliHM COXTOP Ba XOCHATXOM MH MOIIaxo»; 3. «OMy3HIIM TapKHOW amiéu
XOMHU pyCTa-HUU JOPYTHA, MyaWsSHKYHUU MaWBaCTaruxou TaOul, KOpKapau
YCYJIXOU YYyJO-KYH#, CTAaHAapTU3aTCUs Ba Ha3opaTh cudaTH améd XOMU
pyctaHuxou mmundoOaxin Ba IIAKIXOW JOPYyrd gap acocu oH» Ba 3.3.19.
Mukpobuonorus, 6anau 11. «Tabcupu oMuiaxon OUOTUKI Ba aOUOTUKK Oa
MUKPOOPraHu3MX0, MEXaHU3MXOU MYTOOMKIIIABUM OHXO Ba YCTYBOp# HUCOAT
0a OMUIIXOU MYXUTHU aTpOdh».

Caxmu maxcuu JoBTanabu mapédtu mapayan WIMA Oap TAXKUKOT.
Myammd  4qycTyuyiidn  UTTAJIOOTHPO oua Oa  MaB3yd  MaXyXUIIUA
JMCCEPTATCUOHM, TaXJIWIU capyalll-Maxou aBBAJIMH Ba TaXJIUJIU MabIyMOTXOHU
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anabuétn uaMuu O0a MaB3yd TaxKU-KOT OaxIIuaanlyapo MYyCTaKUJIOHa
aHYOM J10/1aaCT.

Kucmu nabopatopéi Ba OIKCIEPUMEHTAIMU TaXKUKOT a3 Tapadu
Myajiiug MYCTaKWJIOHA Jap TOWroxxou kadeapaun (apmakorHosuss Ba
tamkuin ukrucoau dapmaceta MIAT «IATT 6a HomMm AOyanit ubHU
CuHo»; mabopartopusiu Kadeapan MHKPOOHUOJIOTHS, HWMMYHOJIOTUS Ba
Bupycosorusiu MAT «AATT 6a nHomu Abyanit ubau Cuno»; mabopatopusiu
kadenpann MukpoOuosiorusi, BHUpycojorus Ba wummyHosnorusiu MTF
«Jlonnmkagan THOOH-myTUMONU TOUYUKUCTOH», TabopaTopusn MyXopu3aTu
3UAAUBUPYCHH MapKas3u HIMA-UCTEXCOINU MUKPOOUOIIOTHS Ba BUPYCOJIOTHS,
Anmato, Kazokucron Ba nmaboparopusiu buonorusu pycranuxo, JloHUIIroxu
Patrepc, UM A aH4yowm joja 1ryaaacr.

Makcana Ba Bazugary30pu TaXKUKOT, MHUYHUH Oappacu HaTU4Yaxo Ba
JaMBb0aCTH XYyJIOCAXOM AUCCEPTATCUs OO MINTHPOKU POXOAPOHM MIIMHA Ccypat
rupudraact. Caxmu 1maxcud myauiud a3 MaTHU pucosiia Ba HHUYHUH
(hexXpUCTH UHTUIIOPOTH UITypaa OapMeosi.

Myamud nap TapXpe3un TaXKUKOT Jap XaMa Mapxajlaxou TaXKUKOTH
ry3apoHyjamyaa, OeBOCMTa MIITUPOK HaMydad, MabIyMOTU MYOCUPH
aabuéTu WIMHUU BaTaHil Ba XOPUUUPO OUJ Oa MaB3yu JUCCEPTATCUS TaXJIMII
KapJaacTt, KOpKapAu OMOpPHUM MaBOAM XOCWIIIYAApO Ty3apOHUIAACT,
HATUYaXOM TaXKUKOTPO TaxJWI HaMydaacT, OHXOpO Jap XyJocaxo Ba
TaBCUSIXOM amajii 4yamMOacT KapJaacT, UHTUIIOPOT Ba TY30pHUIIXO0 OMOJa
Kapjaact. XauMu acocit Ba XaJIKyHaHJau TaXKUKOT MYCTaKUJIOHA UYPO Kapa
IIy1aacT, K KaTOp HAaTUYaXxOou HaB JOopaj Ba a3 CaXMM IIAXCUU JUCCEPTAHT
Jap WIM TYBOX# MeAUXa/l.

TacBu®O Ba amamMCO3MM HATHYAXOM OHUCCEpTATCHA. MykappapoTu
acocuM KOp TMemHuxoJ Ba Oappacan mynana: jgap Kosdepencusu
oatHaamunanmuu XVII unMiz-amanuu oJIUMOHM YaBOH Ba JoHUIIYyeHu M T
«AATT 6a Homu AOyann nonu CuHo» gap mMaB3yu «Macpamaxou Mmyopamu
TaXKUKOTXOM Myo-cupu TuO0#» (Hymanbe, 2022); The 2°d International
Conferenceon Natural Products and Chronic Diseases «Natural Products for
Quality of life to wards Achieving Sustainable Development Goals», (Jokarta,
Indonesia, 2024); International Conference of Clinical Microbiology, Virology
and Infectious Diseases (Vienna, Austria, 2024); International symposium:
«Plants and Human Health» (Dushanbe, 2024); KondepeHcusin 4yMxypusiBUn
WIMA-aMaJIny alpesini OJIMMOHM 4YaBOHY noHuinyyéHn MTFE “JloHumkaman
Tno6a-maruMonu Touukucton” (Hymanbe, 2025); Kondepencusiu V conmonau
OartHanMmunanmuu uiMmi-amaanun  MTE  “Jlonumkagan  THOOA-UYTUMOMNHT
Touukucron” (Hdymanbe, 2025).

TacBuOU TaXKUKOTHU JUCCEPTATCUS Jap MayjIuChu KOMHUCCHUSIM OailHu Ka-
dbenpaBun npobiiemasit ous 6a ¢anxou Hazapussin MIAT «IJATT 6a HoMu
Aoyanit u6au Cuno» (Ne 5 a3 «13» maitu conu 2025) cypat rupudTraact.

HMHTHIIOpOT a3 pyitn MaB3yu IuccepTaTcHia. A3 pyilu MaBOIU aHCCEp-
taTcus 23 TabaudOTH UM HAIIP IITy1aacT, KA a3 OHXO0 4 MaKoJja aap Mayall-
JaxoW TakpusmaBaHgan KoMmwuccwsu ONMMU  aTTECTATCUOHWUU  HaA3IU

IIpesugenty  Yymxypuu ToyukuctoH, 3 Makona jgap MayallaXxou
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naaekcusmapaggan SCOPUS, wHuyHumH 16 Makonaro ¢uImypaaxo aap
MayMyaxou KOH(MEPEHCHUSIXOM WIMI-aMallii Ba CHUMIO3UyMXO 0Oa Tabb
pacugaaH/I.

CoxTop Ba XxayMu gucceprarcus. ducceprarcus nap xaumu 190 caxuda
TabIud myaa, a3 MyKaJauMa, TaBCU(DH YMyMHUH TaXKUKOT, IIapXu agadueT, §
000M TaXKUKOTH XyAH, OappacH, Xyaocaxo, TABCUSIX0 Ba (pexpuctu agadueTu
ucrudogamyaa nbopart act. Jap TaxKMKOTH auccepratcus 23 pacm Ba 23
yaJiBaJl oBap/a I1y1aacr.

TABCUO®U YMYMHUUAU TAXKHUKOT

MaBog Ba yCyJIXOM TaXKHUKOT. XaM4yH OOBEKTH TaXKUKOT C€ HaMydu
pycranuu aBnomu Ferula L. uctudona mynanna: F. violacea, F. kuhistanica Ba
F. gigantea. HamyHaxo a3 MHHTAKaxOW TYHOTYHH TaOHUHMIO HKIMMHU
Yymxypuu TouukuctoH (mapau Bap3o6 Ba BMKDbB) nap 6ananauu a3z 1180 to
2251 meTp a3 catxu 0axp 4aMbOBapit rapAugaaH/I.

ba cudatm wmaBoaM TaxkKuKIIaBaHaa caMmf (IIMpad pPYyCTaH#d) Ba
qaBXapXxou CIUPTHE, KU a3 pemiaxo rupudra mymnana. Maaynun adurypaaxo
Ba 4aBXapXOM CIUPTHA a3 TYXMUXOM PYCTAHUXOM TaxXKUKIIaBaHIa UCTU(oaa
Kapiaa mrygaHg. XOKaxou XYIIK Ba 4aBXapXOU pellaBy TYXMUXOU PYyCTaHUU
MaBpUIU TAXKUK OO YCyJIM TAaKMUIEPTAN MO OMOJa Kap/ia Iy aH/I.

TaxkiKu MUKPOCKONUM pemraxon Hamyaxou Ferula L. wmaBpuau
OMy3WIl  Kapoprupudra a3 pydu MeTOAUKAM MabMyIH  TaxJIUIU
MHUKPOCOXTOPH T'y3apOHUIA MY,

bapou ryszapoHmmaHnm TaxXKUKOTH META0OJOMH Ba TaXJIWIM (PUTOXU-
MUSIBI XpoMmaTorpadusiu MoebIin 60 MacCc-CIIEKTPOMETPpUsI, XpoMaTorpadusu
MoebIuu OanaHacudar Ba CIEKTPOCKONMUSU PE3OHAHCU XaCTauu MAarHUTH Oa
Kop OypJa 1ryaaHI.

DabOJIHOKMU MaXCyCH BUPYCMaHbKYHAHJArMM MaBOJIM TaXKUKIIIABaH-
Iapo MyTOOUKH macTypu MmeTtoan «Jlactypaman oum 6a ry3apoHUaHU Tax-
KUKOTXOM TO KJIMHUKUM MaBOIU JOPYBOpM» MyaissH kapma 1mya. bapou
MyalstH HaMyJaHu (PabOTHOKUU 3WIMBUPYCHH YaBXApXOW TaXKUKIIaBaHIA
IMITAMMXOU BHUPYCXOU 3YKOM JO0poH (HOpMYyJIaxOod AaHTUTCHUU TYHOTYH:
A/V1ad/2/09 (HIN1) Ba A/Almaty/8/98(H3N2) ucrudona mynana. XaMuyH
MEbEPU TabCUPU MYIIAXXACH 3UIMBUPYCUM TTAlBACTaTMX0 HUIIOHAUXAHIAN
xumuoTtepaneBTia (HXT) xucod kapaa 1y, Ki OH TAHOCYOHM KOHCEHTPATCUSIU
3axporunun mojagapo (KT50) nucbatu koncenTpatcusiu myaccup (KMS0)
ndoaa MeKyHaJ.

DaboMUATH  3UIIUMUKPOOMU YaBXapXoW pycTaHUpo 00 ycynH
muckomuddysin (YAA), 6o ucrudona az 4 HamMyau IMTaMXOU CTaHAAPTUU
maToreHuw OakTepusixo MyalsH Kapma 1mya: Staphylococcus aureus,
Pseudomonas aeruginosa, Escherichia coli, Klebsiellae pneumonia. Omy3unm
XOCUATXOU 3UIIN3aHOYpYFit HUCOAT O6a mramu Mebépun Candida albicans, 60
uctudoaa a3z myxutu ruzoun Cadypo ry3apoHua mry;I.

Kopkapau omopuu maBon 060 ucrtudoaa a3z Oacram OapHOMaxou
amanuu Statistica 10,0 (Statsoft, UMA) uypo xapaa mya. Mysraaun OyaaHu
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rypyx-6anaun HamyHaxo MyBoduku kputepus anupo-Yunk uypo kapaa
mya. Mykouca KapJaHu sKYaHg TYPYXU MYCTaKWIM MUKIOpi mMyBoduku U-
Kputepusiu MaHH-YUTHH, Typyxxou BobOacra myBoduku T- kputepusiu
BusnikokcoH anyoM nojaa mya. Xambacrari Tuoku kpurepusiu [lupcon cypart
rupudr.

bapou xopkapam omopum oOMy3UIIA (PABOTHOKHHU 3HAAU3YKOMIA
TaXKMKOTH HaMyHaXxoW XaMau HaTH4yaxo XUcod Kapaa IIyJaHg Ba XaM4iyH
XxaTou MHEHaAW CTaHmapTh udona xapma mygana. Hatugaxow 3 o3Moutm
MYCTaKWI oBapja Iy, KA Xap sAke a3 oHxo 4 maporuba Takpop IOIIT.
®dapkusatu OaitHu 3uéna a3 oy rypyx 6apou axamuTu omopi 60 ucrudomaa as
TaxXJIWJIU K OMUJIaW JUCTIEPCUOHM TaxJIWII Kapaa myaana. Ap3umu p <0,05 a3
YUXATH OMOPIl MyXUM XUCOOUAA LY.

Hatngaxou TaxKukoT. buHo 6a MabiaymMoTun agabuéTn UM, HaMyaxou
aBinoau Ferula L. a3 pyilu HUIIIOHAXOW aHATOMUIO MOP(OJIOTH a3 XaMaurap
TaOBYTH YUIAW JOpaHA. A3 9Yymyia, «XaHTOMH OMY3HIIH Yy3BXOHU
BereraTuBuM F. foetida myaiisiH Kapaa IIyJl, KA IIAaKJI Ba COXTU Xydaulpaxou
SMUACPMUC HUIIIOHAXOU TAIIXMCUU allléd XOMU UH THUEX MebomaHa. ba raiip
a3 MH, pelIaxoM HaMYHaxOW TYHOTYHCOJIM HWH HaMmyJ a3 pyhu aapadvau
WHKAIIOU MHUHTAKaW Ty3apOHAHIa Ba TaBOHOMH YHCYPXOM aCOCHU
rucrojioria ¢apk mMekyHaHm» [34, c. 899-908]. Bame map amabuér oupg Oa
TaBcu(u aHaToMuio Mopdosoruu Hamynxou asiaogu Ferula L., xu nap
TOYUKUCTOH MeEpYSHI, MabIyMOT MaBuyad HecT. bo mapHazapmoimTu
rydpraxom 06010, gap Mapxajgad aBBalM KOp a3 YOHUOM MO TaXKUKU
MHKPOCKOIINHU pemaxon F. violacea ry3apoHUIA IIy/I.

XaHroMHM TaxJIWiu OypUIlM KYHIQJIAHTH (Map3ii) peria MyKappap Kapaa
Iy, KM IMyCTI0X a3 9-16 katopu Xydalpaxou aeBopaalioH radcu KaxBapaHT
nbopat act. XaHrOMHU TaxXJIJIM MUKPOCKONMHU CATX MYIIOXUAA MellaBal, K1
Xyyalipaxou MyCTiIOoXu pema 00 sk gurap 4dadce xobuma (pacmm 1 -Al),
oucépkyHua Mebomany (4-5 KyH4) Ba IIAaK/IM HUcOaTaH cydTa mopasy (pacMu

Pacmu 1. -Bypumu kyHpananru pemau F. violaceae
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Hap Oypumm KyHaadanr ¢JaosMa, parxoum KcuiaeMa Ba MapeHXuMau
Xyyaiipaxo 6a xyom auma memaBana. KoBokuu xydaiipaxou mapeHxuma 00
KpaxMmal nyp mynaann. Failp a3 Max3aHu (XOJMTHUXOW) IIM30TEHH Jap
Xydalpaxou MapeHXMMa KPUCTAJIXOW NpU3MATUKHA HU3 MaBuyyd act. Kucmu
aCOCHHU IapeHXUMau KUPIIPO Xydalpaxow 00 ¢ocuiia 4oUTUpIIyaa TaIlKUI
MEIMXaH/I Ba a3 KOBOKMXOI TapKUIIXOU cepirymop ubopat act. Jlap kabpu
MAapEeHXUMau KUIIP Max3aHXOM MANJOWIIAIIOH IIU30T€HN Auja MelaBal.
Hypxon wmar3ii gap camMTu paaudaiid TyJd KallWIlyJdaaH[, XaMYyHUH
Xydalpaxou MmapeHxuma, Ku 00 MOJIaXOW FU30UU 3aXUPaBil, ’TbHE JOHAXOU
KpaxMmaJ nyp mygaasi, 6a xyou HaMmoEHaH .

MuHTakan MepUCUKINU CUJIMHAPU Mapkasi a3 6odTan acocht TaIIKWI
Iy1aacT, KA IMyp a3 KPUCTAJUIXOU CEPUIYMOPHU IUIAa3MATHKA MeOOoIaH.
TaxKUKOTH MMKPOCKOIA HaBbM OeOaHIuarud CcucteMan TIy3apoHaHaau
pemapo MyaiisH kapa. KamOuil gap makium xajlkau SKJIyXT napauiesn 0a
CaTX¥ pela YOUrup 1uyaaacr.

Hap mapxajiad AyIOMU OMY3HUIIM XYCYCHUATXOU aHATOMI-MOpPQOIOTUU
PYCTAaHUXOU TaXKUKIIyJa OMY3UIINW MHKpocKonuu pemau F. kuhistanica
ry3apoHuga myn. Mykappap kapaa Wiyd, KA pellan Bad MUCIA pellaun
KaMoJIu OyHa(II MaKIu MyaaBBap A0Pal.

XaHroMH TaxKMKU MUKPOCKONMU OypHUIIM KyHAAJaHTWM pelian WuH
HaMyJl ce KabaT auaa MellaBaj MyCTIOX, KUIIPU HUOTHUION Ba CUIMHIPHU
Mapkasi. T1ycTiiox paHru KaxBarit gopaj, pemapo a3 0epyH MENyiioHaa, a3
7-8 xabaTu aHAO3aallOH sKXeja umOopaT act, ku 00 sgxaurap xeme dadc
xobumaana. Cwumac, gap 3epd IYCTIOX HYpPXOHM paauajiid, Max3aHXOHU
IIM30TeHHN, Xy4Yallpaxow IapeHXumau Iyp a3 JOHAXOW Kpaxmajl, HYpXOoHu
Mar3#, MUHTaKaxou KaMOaJrit Ba (hJioaMa 4OMTUp IIyaaan.

Xydalipaxou napeHXxuMau MOTUAON KaJIOoH Oyna, mapjaaxou kame radc
Ba IIAKJIM MyJaaBBap € Oaizamaki gopaHa. Akcapu xydaidpaxo KUCMaH €
nyppa 60 JTOHaxXou Kpaxmall myp myjgaani. bemrapu xyuaiipaxo KUCMaH Ba €
nyppa nyp a3 IoHaxXou KpaxMaji XacTaH/.

Hap Oypuiy KyHIajJaHT JOHAXOW aHJ03aallloH XypAu Kpaxmall auaa
MelllaBaH[, COXTOPAIIOH MypakKKa0 HECT, IIAKJalllOH MyJaaBBap Ba Oali3aBit
acT. Xy4dyampaxou HYpXOM Mar3d JOPOU MHUKIAOPH 3UEAN Kpaxmasl XACTaH]I.
Jap mapeHxumau Xydaupaxo MaBUyAUSITH Xy4yarpaxOu TOPOU NMUTMEHTXOU
3ap]l AUKKaT4YaJOKyHaHAaaHA. XaMOH TaBp, KM HMHTH30p MepaBaj, aap
OypwuI parxou Kcuiema, guosma Ba Xydyalpaxou mapeHXuma Ju1a MeriaBaHi,
KU IIAKJIM MYJIaBBap Ba KaluAa JOpaH.

Jap Maumyb, TaXJ I HATUYAXOU MUKPOCKOTIUSAY OYypUIIN KYHIaJIaHT 1
pemau F. kuhistanica HAIIOH 104, KM Jap MYKomca a3 KcmiaeMa (osma
XayMU XeJie XypJpO MIIFOJI MEKyHaHI. Mar3u pemiarnosi acocaH a3 0odrau
acocH Ba a3 Xy4yaipaxou AEBOpaAAllIOH HO3YKU MyAaBBap myp IIy1aacTt.

Mapxaman celoMH TaXKUKOTH  aHATOMI-MOP(OJIOTMH  peliaxo
Hamyaxon Ferula-xom 6a maxyXuilnl HIOMHIIIYJa OMY3HIIA MUKPOCKOIHHU
peman F. gigantea 6yn. Mykappap Kapjaa Iymaact, Ku pemau F. gigantea
COXTOpPM MyAaBBap Jaopaji. Bail a3 0epyH 60 NMyCTI0XU cepKabaTh MylIoHUIa
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IIy/1aacT Ba a3 Xy4dapaxou Baceb Ba Oopuk mbopat act. Kump kucmu 3uéan
pemapo HIIFOJ MEKyHajJ Ba a3 Xydalpaxod [IeBOPTYHYKY OOpHUK Ba
Iapo3pysIu KaJ-KaJu JaBpau pelia Kallujamyaa ubopaT acT, KU Kapuo
(dhocunaxou OalHUXy4yalpaBi XOCUII HAMEKYHAHI.

Xyualipaxou TapeHXMMaBUHM KUIIp, 0a MOHAHAW AUTrap Xydaklpaxo,
MOJAAXOW FHU30MHM OJXTUETA (Kpaxman) popanHa. WMHUYyHmH pap Kumip
Max3aHXOM CXHW30Te€HH YOWUTHMp IIydaaHa. OJIIEMEHTXOM Ty3apoHaHIa
(Haltuaxou Kcujema) aMUKTap, Jap CUIMHAPU MapKa3i BOKEh rapauaaaHl.

XaHTOMHM TaxJIWIM MUKPOCKONUU OypHUIM KYyHOAQJIAHTHW pelian WH
Hamyau Ferula my HaBbm Haliuaxo: MOpPIIEUM 3WMY Ba HAPAOOHH-CYpPOXIOP
Mymoxuaa wemaBaHa. Kucmu ¢iosma cyer udona édraact (HucOaTaH
KaMOap acT); HypXxOou Ma¥r3il TO mapeHxumam kump mepacana. Kcumema Hars
uHkumo¢ édraact: Halluaxoum OH cepiIyMOp Oyaa, TO MapkKasu peria MaxH
mygaana. Haituaxon map mapkas goirupiiyjaa HUCOAT 0a Halluaxou KaHOpWH
kamoHTapaHa. Kcuimema a3 Haituaxowm anoxyaga Ba Typyxa ubopaT acr.
Xydailpaxou mapeHXuMau KUIIp, 0a MOHAHIU IUrap Xydaupaxo, MOJAAXOU
FU30MU OXTUETHA (JOHAXOM Kpaxmall) Ba Max3aHXOM CXM30TEHH JTOpaH]I.
Haityaxoun kcuaemMa KaThUSH Aap CUJIMHAPU MapKa3i YOUTHD 1Ty TaaHI.

«XaMOXaHICO3UN TaxXJIMJIM MHUKPOCKOIA 00 mpoduau MeradboroMit
ap3¢oun  xamayoHnbOam  (GapMaKOTHOCTUKHUM  aIlléM  XOMU  JIOPYTHH
PYCTaHUSIBUPO TabMUH MeHAMOs. UyHUH MyHOCHMOAT UMKOH MeIuXal, KU Ha
TaHXO XYCYCHSATXOU TapKHOW cudaTtuy MeTabOIUTXO Jap y3BXOH T'YHOTYHH
pycTaHm MyailsiH Kapja IIaBaHa, Oalkd JaBpaxod OMOCHHTETUKUU
TaIIaKKYJIM 4y3bX0N aCOCUM XMMHBI HU3 MAUTUPA Kapaa ImaBaHa. A3 qymiia,
TaXKUKOTH FaMpUMaKCcaJHOKA Kabmuu Mo oun 6a Hamynu F. violacea Tacnuk
HamMyd, KM mpodrmim MeTaboJOMHH pellaxo Ba TYXMUXOM HMH Hamya 00
(habOTHOKMM  POXXOU IMUKUMATA Ba  (EHWINPOMAHOWAA, WHYYHUH
OMOCHHTE3M aJKaJIONAXO Ba TEPIICHOMIXO MyalisiH Kap/a mermaBam [35].

«Metabomomuka € poPuICO3MU METa00JOMA CAaMTH HaBU WIIMA J1ap
coxau OuoJjiorusi Ba TMO mebommaa. Taxjauim MeTadoIoMid MeTaBOHA XaMUyH
maTopMan caMapaHOKM TaxJIWIA XaM 0apou TaXKUKOTU (PUTOXUMHSIBUU
améu XOMM PYCTaH#@ Ba XaM Oapou 4YOpaOMHMXOM MYHTa3aMU Ha30paTu
cudaTu MaBOIM PYCTAHUTHA Ba THEXIOPYXO XU3MaT KyHam» [36, c. 243-253].

bo napHazapmomty axamMusATAd WIMHUIO aMajidd WH Oaxim WiIM,
Mapxajad HaBOATUW TAJKUKOTH MO TaxJWIA MeTa0OJIOMHUU pella Ba
TYXMHUXOHU PYCTAHUU OOBEKTU ACOCUU TAAKUKOT — F. violacea maxcyd meedT.

Taxmunu meTabogomMuu ralipuMakcaaHoku F. violacea 60 uctudoaa a3
Macc-CIIEKTPOMETP Ty3apoHuaa mya. YaaBamu Macc-XycycwsiTxo 0o &épuu
TabMUHKYHUU OapHoMaBuu Bruker Metabo Scape Tpatu6 goaa iy Ba mac a3
MypatTadbcosit 540 macc-xycycusit OOKil MOHI. MeTaboauTXou 3XTUMOJIHU
CaTXW bTUMOJIHOKUM 22 Ba 3 TaBACCyTU MyKOMCA KapJaHU CHEKTPXOU MacC-
XyCcycusiTX0 00 MaiBacTaruxod MabJIyM Ba MOWUIOXU CHEKTpaluu 1n-silico
MYaWsiH Kapaa IIyJIaH/.
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bapoun MyaiisH KapgaHM MOXUSTH ITalBacTaruxod OIIKOpINyda Ba
TaCAMKA OH, KM OHXO METa0OIUTXOM OMOJIOrHm MeOOoImaHI, Ha MOIIaXOu
CUHTETUKH, HMIIOHAMXaHAaxou Imaboxar Oa mnaiBactaruxou Ttadbum (I1T-
maboxat € NP-likeness) ap3€6a kapma nrymasa

Hap uH MaBpuj, OemTapu COXTOpXou XumusiBuu (n = 470) myaisH
kapaamyaa 6axou a3 0 Oamann rupudraang. bapou caHuuimm MuHOaBAAH
axaMuATH OHMOJIOTUM OHXO, COXTOPXOM MyaHsHKapjaamyaa 00 TIouroxu
MabiiyMmoTxon IIXJIAB (Oapou wmeTabonIMTXOM aBBajivsg) Ba SKYAH]
KOJUICKCUSIM MAaXCyJIOTH PYCTAHUTUU TaOWMUU a3 TOWTOXd MablIyMOTXOH
IIMAIIT, 6apoun METOOONTUTXOM JYBYMHU PYCTAHUMXO MYKOUCa Kapjaa IIy/I.
A3 540 coxTopXxou XMMHUSBUM MyalsHKapAallyga TaHXO ce ajaj aap SroH
MOMTOXXOM MAabJIyMOTXOM TaXKUKIIyJaW OWOXMMHSBH muma Hamya. Jap
Ma4uMyb, HH HATU4Yax0 JIyPYCTHUH MYaWUSHCO3MH HHUIIIOHAXOPO XaMUyH
METa0OJUTXOU TaOU#N TACTUK MEKYHAH]I.

MetabonuTxoe, Ku MapoTUOM aBBaJI OLIKOP MLIYAAAaHI, TaBacCyTH
MyKOMCal CaO0TXOM IMOMIOXXOU MAabJIyMOTHU JacTpac Oapou MaxcyJioTH
Tabuuu kKabsaH MyalsHkapaamynan asiaogu Ferula L. wmyalisH kapaa
myaaHa. MeTtaOoJuTXOM OLIKOplIyAa WioBa Oap MH MYBO(GUKU POXXOU
OMOCUHTETUKHA TAaKCUM Kapjia Iyaa, MHUYHUH Jap caTXyd CynepcuH(Xo Ba
CHH(pXOU XUMUSIBH TaCHU( Kap/a Iy aaH/I.

Hap w4anBanu 1 TaxJIwim MyKOMCABUU METAOOIUTXOM KabjaH
TaBcudIIyaa 1ap HamossHAArouu aBinoau Ferula L. Ba onxoe, ku 60pu HaAXycCT
Jap UH TaXKUKOT MyaWsiH Kapja IliyJaaHj, MenHuxo/ myaaact. Hatugaxo
TYHOTYHMU TYCTypAal MeTa0OJUTXOpPO a3 Pyl  sSK4YaHI  POXXOHU
OMOCUHTETUKUM METaOOIMKA HUIIOH MeauXad. TaBpe KU a3 yaaBajiu MeIIHHU-

Yamsamu 1. -Muknopu Merabomurxoe, ku map F. violacea 60 pPOXXOM TYHOTYHH
MeTabouKi cuHTe3 MeraBaHy (n=540)

Muxknop:
Mera6oauTXxou Meraboaurxoe, K map
Poxu MeTaboniki KabJlaH Mab-IyMH | ”H TaXKUKOT HUACHTHU-
Ferula L. dbuxarTcus IIyIaaHI
(bopu HaxycT WHIEHTH-
(dbukaTcus nrygaaHn)
TeprieHoux0 1102 213 (143)
[IIukumaTxo Ba (heHUIMPONaHOUIXO + 781 121 (83)
1§7(8]8)7010:(0)
AJIKanouaxo + rudpuIxo 28 56 (56)
AMUHOKHUCIIOTAX0 Ba MENTUAXO + 6 51 (45)
rUOpUAXO
[Tonukernaxo + rubpuaAXo 1 38 (37)
Kucnoraxou yap0i + rubpuaxo 149 24 (23)
Kapb6oruapatxo + rudbpuaxo 2 7(D
[TaiiBacTaruxonm HOMabJIyM 68 30 (25)

xoauryga 6apmeosia, TEPIICHOUIXO Jap OaliHM HaMOSIHIArOHU aBlionu Ferula
L. ryHOryHIIIaKk/ITapuH MeTabonuTxo 00K MeMoHaHA: a3 1102 maiiBactaruu
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kabnan TtaBcudmyma, 213 amamam gap wH Hamyau Ferula (F. wiolacea)
MyalsiH Kapaa myjaasa, ku 143-tou oHxo 00pu aBBajl a3 YOHUOU MO OIIKOP
rapauaa, oapou Tamomu aBinoau Ferula L. HaB meOGomana. ba xaMuH MoHaHT
IIMKUMATX0 Ba (PEHUIMPOIA-HOUIXO POXH aCOCHU METAO0OJUKUPO TAIIKUII
MeauxaH/, Ku 121 coXTopxou aap MH TaXKMKOT MyalsiHKapaamyaa, a3 yymia
83 maiiBactaruu KabjaH TaBcudHammygapo gap 6ap merupaa. Yoaubu qukkat
OH acT, KM 3UEMIIABUM Ha3zappac Jap ajKaJoOWAXO Ba TMOPUIXOUM OHXO 0Oa
MYyIIOXHUJA pacuil, Ku 56-TOM OHXO aBBAJIMH MapoTHO, XaMUYyH METaOOJUTU
HaB METaBOH HOMH. XaMUYyHUH, TYHOTYHUU aMUHOKHCIIOTAX0 Ba XOCHIIAXOHU
nenTuan ad30UIIM Ha3zappacpo HUIIOH MOJaH[: a3 TaHXo 6 MeTaboJIuTH
KabmaH TtaBcudiyma To 45 COXTOp, KM XaMaud OHXO Oapou WH aBjiaoj Oopu
HaXyCT TaBcU( ramraaHu.

Takpuban xamau IMOJMKETUAXON UACHTU(PUKATCUAITYyAa Ba THOPUAXOU
ouxo (37 a3 38), kabnan gap aBnoau Ferula L. TaBcud nHamymaanag. Poxxou
aurapy OMOCHMHTE3, a3 yymyia 0O KHCIOTaxou 4dapOl Ba KapOormmapaTxo
aJloKkaMaHJ HU3 a(30UIIN T'YHOTYHHH XUMHUSBHPO HUIIOH modaHa. OH gaen
TaBay4Yyxpo Oa xya 4ajad MeKyHaa, Ku 23 MeTaboIUT XaMuyH KHUCIOTaXou
yapOii Ba THOPUAXOM OHXO JOHHCTA MEIIAaBaH], MHUYHHH /7 ITalBacTaruu
XUMUSIBHA, KM 0a KapOOruapaTxo Ba THOPHUIXOM OHXO AOXWJI Kapjaa Inyjaa
Oymanna, 6opum HaxycT gap aBiuoam Ferula L. myalisH kapaa InymaH, STbHE
KaOJaH gap aurap HaMOSHIATOHHM MH aBJIOAU PYCTaH# MyaiisH Kapaa Hallyaa
OymaH.

YaaBanmm 2 TakKCUM KapJaHU CyHepcHH(PXoU TEepIEeHOUIAXOpPO Jap
xynyma aiaoau Ferula L., HUIMOH MenwxaJ Ba TEPICHOWIXOM KablraH
TaBcudIyrapo 00 oOHXoe, KU OOpHM HaXyCT Aap WH TaXKUKOT MyausH
myaaana, Mykorca MekyHaa. Hatnyaxou Mo 6a 3uéamaBun Ha3appacu TyHO-

Yagsanmu 2. -Mukgopu MeTabOIUTXO a3 CymepCHH(PXOHM I'YHOTYH, KM TaBacCyTH DPOXH
MeTa0OoIuKIN TeprieHOuA# nap F. violacea cuHTe3 MeImaBaHL

Muxkgop:
Cynepcund Mera6ommrxon | MerabomuTxoe, Ki Jap e
KabJlaH MablIyM | TaXKHKOT HAECHTU(DUKATCHS-
nap Ferula L. nrymaaHz (bopu HaXycT HACH-
THUKATCUANTYTAAH)
CeckBUTEpIIEHOUIX0+ 714 115 (67)
THOPUAXO
MoHOTEpPIIEHOUIXO 126 34 (21)
ATMOKapOTHHOUIXO 1 9(8)
MepoTeprieHOUIX0 33 18 (15)
JuTtepneHonaxo 4 16 (12)
Creponaxo 95 10 (9)
Kaporenonaxo (C40) 3 2(2)
TputepneHONIX0 21 1(1)
[TaiiBacTarmxou HOMabIyM 20 8 (8)
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TYHUU TEPIIEHOUIXO0, MAxCycaH Jap CynepcuH(PXOU CECKBUTEPIIEHOUIXO Ba
MOHOTEPIIEHOUIXO UIIOPA MEKYHAHI.

CecKBUTEPIEHOUIXO Ba THOPUIXOU OHXO CcyrnepcuHpu ad3alIusiTHOKU
nopou 714 merabonutxom KabjaH TaBcudinyga Ba 115 myalissHkapparmryma
nap F. violacea, a3 yymna 67 Mmerabonutxoun HaB OOKH MOHAaH1. MoHOTepIIe-
HOUJIXO HU3 TYHOTYHUU Ha3appacpo HUIIOH JOAAaHM, KU a3 126 merabomuTtu
KabiaH TaBcudimyna Ba 34 COXTOpPH Jap UH TaAKUKOT MyaMsHIIyaa
nbopatanm; a3 uH MuUkaAop 21 maiiBacrarii 6apou WH aBJIOAW PyCTaH@ HaB
MeOomrana. ['yHoryHum amokapoTuHouaxo 3uém myaaua. [ap Ferula-xo
KaOjiaH TaHxo 1 HamostHAau uH cyrepcuHd TaBcud myaa 6ya. Mo myBaddak
myaeM, Ku 003 8 maliBacTaruxou HaBM MH TYPYXPO MyaiisiH KYHEM.

Hutepnenonaxo (4 aman xabman 6apou Ferula L. mabaym Ba 12 agan
Oopu aBBan MyalsHKapjailyjaa) Ba MepoTeprneHouaxo (33 amgan kabiaH
MabliyM Ba 15 agan Oopu aBBaj MyaissHKapaalnyja) 3u€aiaBuu MybTaauIn
T'YHOTYHUPO HaMowuil nojaanid. Jap cynepcundu cTeponaxo 3u€AmaBum BO3eX
6a mymoxuna pacuma: 10 mMeTaboIuUTXO MyailssH KapiaalnygaHn, TakpubaH
xaman (9) onxo kabman Oapou Ferula TtaBcud Hamyna Oyagana. AmMo,
I'YHOTYHUU KapOTHHOUIXO Ba TPUTEPIEHOUIXO HHcOATaH Maxayl OOKH
MOHJAH/: Jap TaXKUKOTH Ma3Kyp TaHXO SIK CTEpOMIN HAB Ba Iy KapOTHHOWU/I
HAaB MYausH Kapjaa myn.

I'ypyx0annait kKapiaHu MaxcyJloTu Tabuuu F. violacea, Ku nap HATHYaU
META0OMU3MH IMUKUMATiA Ba (PEHUIMIPONAHOUINA XOCHJI MeIIaBaHM, Aap
yaJaBaJid 3 oBapja IymaacT, KM Jap OH MeTaboIuTXou KabnaH TaBcudIirygau
Ferula 60 meTabonuTxoe, ku OOpu aBBaj Aap MH TaXKUKOT MyalsiH Kapjaa
IIy1aad, MyKorca MemaBas (4aaBaiu 3).

Yansanu 3. -Muxgopu MeTab0JIMTXO a3 CynepcHH(pXou I'YHOT'YH, KA 60 pOXXOH INMKUMATH
Ba enmnponanouni nap Ferula L. cunres nrynaaHa

Muxgop:
Cynepcund Merabomurxou Merabonurxoe, kKu Oap UH
KaOjlaH MabJIyM ap | TaXKUKOT  MyalisH  Kapaa
Ferulal. mrygaaHz (Merabomurxon Gopu
HaXyCT MyaisH KapJanryaa)
Kucnoraxou denomin (C6-C1) + 71 28 (21)
1§7(8]8)7010:(0)
®enunnponanouxo (C6-C3) + 57 28 (17)
rUOpUAXO
Kymapuuxo + rudbpuaxo 606 21 (9)
dD1aBOHOUIXO 38 16 (11)
Jlurnanxo 21 5(4)
DeHaHTPEHOUIXO - 1(1)
CTUPHITTUPOHXO - 1(1)
CTtunbeHouaxo 4 1(1)
[lenTunxou xypa - 1(1)
IlaitBacTaruxom HOMabIyM 30 19 (17)
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Muxknopu 3uéau MetabonuTxon KabimaH TaBcudHAIIyIa a3 sSKYaHI Cy-
nepcuH®, a3 yymia KUcaoTaxou GeHomi, (PeHMIIITPOITaHOUaX0 Ba (hJIaBOHOUI-
X0 MyalstH kapaa myaana. Kucinoraxou genoni (C6-C1) Ba rubpuaxou oHXO,
KU 00 (abOJTHOKUM 3UAAUMOKCHUIAAHTA Ba Ba3u(paxoW CUTHAIUU Xyd Mabpy-
dana, adg3oumm a3 xama Hazappacu T'YHOTYHHPO HHUIIIOH JOJAAHI: 1ap TaXKH-
KOTH Ma3Kyp 28 MeTaboInUT MyailsiH Kapaa mygana, ku 21 agaan oHxo kabiaH
O6apou Ferula TaBcud namyma Oymana. ba xamuH MoHaHA, (EHHIIIPO-
nmaHouaxo (C6-C3) Ba rubpuaxou OHXO, KM XaMUyH ITaiiBacTarmxou mMoOaii-
HUU KaJuad Jap OMOCUHTE3W JIMTHUH Ba TABJIWIM METAaOOJUTXOHU JYIOMUH-
napayan OMOAKTUBA XW3MAT MEKYHAH/I, TYHOTYHUM HaBPO HUIIOH JOJAHI: 28
naiiBactarin MyailsiH kapjaa myna, ku 17 agaau oH kabimaH nap aBnoau Ferula
L. taBcud nHamyna O6ymana. Kymapuaxo ad3ouinn MybTaauiIvd TYHOTYHHPO
HUIIIOH JOJAH: Aap MauyMyb 21 amamg MyalsH Kapaa Inyd, KM a3 OHXO 9
MeTa0ouT OOpHY aBBaJl MyaisiH Kapjaa Iy aaHs.

Kabnan map Ferula L. 38 HaBbu meTabonutxou cynepcuHdu dmaso-
HOUJXO0, KU 00 XOCHUSTXOU 3UAAMOKCUAAHTHA Ba 3UIIUMITUXOOUU XyJ Mab-
pydana, TaBcud myma 6ymana. Jlap uH TaXKMKOT 0a MO Mysiccap ramrT, Ka 16
MeTabOoIUTXOU MH CynepcuH(ppo MyalsiH KyHeM, KM a3 oHxo 11 maiiBacrari
Oopu HaxXycT MyaiisiH Kapaa myaa oygaad. Llllymopan MetaboauTxon MyasiH-
Kapjalryja, Ku 0a JUrHaHXO MaHCyOaH/I, a3 5 maliBacTaruu XUMUsIBHA Oeirap
HaOyaaHa, KM a3 oHXxO0 4 ajajaail Oopu aBBaj MyalsH kappaa myaaana. bap
ujioBau HH cynepcuHdxou Oaprapugomita gap F. violacea xame memrap
XOCHJIaxou (PeHWIMPOMAaHOMAXOM TAcT MOJIEKyJaBd, a3 4qymiuaa, |
dbenantpenounn, 1 crunbeHou Ba 1 CTUpUIIMUPOH MyalsiH Kap/a IIyJaH1I.

Ankanouaxo 6a cuHpu MeTaboIUTXOM AYIOMUHIapaYyall HUTPOTECHI0D

Yamsamu 4. - Illymopam MmeraGomurxo a3 cymepcuHdxou ryHoryH, ku nmap Ferula L.
TaBaCCYTH POXH aJIKAJIOMI#l CHHTE3 MEIIaBaH[

Mukgop:
Cynepcuad Merabonurxo | Merabonurxoe, KU Jgap HH
U Kab1aH | TaXKUKOT MyausH Kapaa
MabIyM gap | mrymaaHn (Mmeraboimrxom Oopu
Ferula L. HaxXyCT MyaisH KapJamnryaa)
AJKaIouaIxou TpunTodaHin - 18 (18)
AJKaJTOUIXO0U KUCIIOTAu aHTPaHUIIA - 7(7)
Kucnoran HUKOTHHAT Ba THOPUAXO - 5(95)
AJIKaJOUIXON TUPO3UH - 2(2)
AJIKaJI0OUIXO0U IENTUIN - 1(1)
AJIKaJIOUJIXOM JIM3UHA Ba THOPUIXO - 5(95)
AJIKaJTOUIXON OPHUTHHMA - 1(1)
IlceBnoankamonaxo - 7(7)
AJIKaJIOuIXOMN TeTpaMaTii - 2(2)
AJIKaJIOUIX0U TUPO3UHHA Ba - 3(3)
TUOPUAXO
ITaitBacTarmxom HOMabIyM - 7(7)
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TaaJIyK JOIITa, TOPOW COXTOPU MypakKkad Ba MKTHUAOPU Hazappacu dapma-
Kosora MeOomrana. Kaitn kapaadn 6a MaBpua acT, KA Jap HAMYIXOHW aBJIOIU
Ferula L. xabmaH 4yyHUH NMaliBacTaruxo MyailsiH kapjaa Hamyna oymaua. dap
qaJBajv 4 aJKaJIOUAXOU JIap UH TaAKUKOT MyausHIIya 00 ajakaaouaxoe, Ku
Ka0J1aH 1ap HaMOSIHAAroHM aBioau Ferula L. mabiiym OyaaHI, MyKouca Kap-
7la MeIIaBaH/I.

HaTtugyaxo HUIIOH MeauxaHd, KM XaMau 56 aakajJouau Jap UH TaJKUKOT
MyaisiHiyga 6opu aBBajll aap aBinoau Ferula L. xamd xapaa mymaana. A3
gymia: 18 ankamouaxou TpuntodaHi, 7 aakaJOUuad KUCIOTaW aHTPaAHUIIHA, 5
COXTOPU HUKOTHHH Ba 3 ankanouau Tupo3uHi. Hatuyaxou 0a jmact oBapaa-
Iy/1a HAaKIIM MeTa0OJM3MH aMUHOKHUCIOTAXOM apoMaTUpO Aap OUOCHHTE3U
ankamouaxo map HamosiHaaronu Ferula tabkunm mexyHana. Miaosa Oap uH,
MyalsiH KapJaHu ankajgouaxou nentuan (1) Ba amkamouaxou Terpamati (2)
MaBUyIusTH  (DabOJHOKMM  KAOJlaH  HOMAabIyMH  MENTUICUHTETAa3au
ralipupudocomMaBupo nap aBiaoau Ferula L. nembuHn MeHaMOSIA.

Bbapou 6axo nqogan 6a ¢papoBOHMU POXXOW TYHOTYHU OMOCHMHTETUKHA Ba
cynepcuHdxon 0a OHXO ajokaMaHa 00 €pum MPOPUICO3UU METAOOJIOMMA
TapkuOu XxuMusBuu F. violacea Taxnmui xKapjaa myd. KoOwnmm TaBagyx acrt, Ku
MeTaOOIUTXOMN 3UEN XYCYCUSITXOU THOPHUINA 30XHp HaMyHdaHO, KM 0a POXXOH
CepIIyMOpH OMOCHHTE3 TaaJlJIyK JOpaHa, aMMo 0a TacHU(HU OapOSIIOH acoc
TOXWJI Kapja IryJaaHI.

XaHrOMM TaxJIMJIM MaxXHIIABUM POXXOW OMOCUHTE3W MaxCyJOTH TaOui
nap F. violacea mymoxuma MemiaBaj, KM XUccau OemTapu MeTaboauTxo Oa
TEPIEHOUIX0, AMUHOKUCIIOTAX0 Ba aJKAJIOUIX0 POCT MEOS/I.

Jap poxxu MeTabOJIMKUU TEPIIEHOU I CECKBUTEPIIEHOUIXO CyepcuHdU
OaprapusitmomrTa 06a XucoO MepadTaHI, KU axXaMHUITH OHXOPO Jap
($habOTHOKMM OWOJIOTMM HaMyaxou aBioau Ferula L. Tabkug MeKyHa.
[lentuaxon Xypa KUCMH 3HEAM METAO0OJUTXOM POXXOU METAOOIUKUU
AMUHOKHUCIIOTA Ba MENTUINH OMOCHMHTE3pO 00 aMHUHOKHMCIIOTaXOW THPO3HUH,
Tpuntodan, GeHUIATaHNH Ba acltaparud 00 MyXTaBOH 3UEA (MyXTaBOU HUCOT
>1%) Tamkun meauxana. Poxu anmkagouauu OMOCHMHTETHKA map F. violacea
TYHOTYHHHU BaceW METAaOOIMTXOPO HUIIOH IO, Aap UH MHUEH, aJKaJIOUIXOHU
XOocuiaau TpuntodaH, KUCIOTAU HUKOTHUH Ba JIM3UH CYNEPCUH(PXOU MaABMYJI-
TapuH OymaHa. MeTaboauTXOoM Xele MaxHINydad ajdkaJouaxo (MyXTaBou
Hucoun >1%) xuciaoram UHAONAKPWINA-3 Ba 1-(MEeTHINMUPUIUH-3-KIT)
sTaHAaMUHPO Aap Oap rupudTaact. MaBuyynusaTH Ha3zappacu aaKaIoUuaXOoHu
aCOCH MHJ0JIA 00 BacebIlaBUM MEeTAOOIUTXOM a3 TpUnTodaH XOCHIIIaBaHIa
MyBO(HUKAT MEKYHa, KM UH a3 BOOACTaruv KaBUM OMOCUHTE3M aJIKaJIONIX0 a3
MeTa0O0JIU3MHU AMUHOKHUCTIOTAX0U apoMaTH MaxogaT Meanuxal

XaHrOMH OMYXTaHM TYHOTYHMM COXTOpPUU TeprneHouaxo pgap F.
violacea, 6ab3e a3 OHXO XaMUYYyH IMaiBacTaruxou KOHCEpPBATUBHHU OallaH] Ba
0a TaBpu Baceb MaxHIIyJa IIMHOXTA IIygaaHa. A3 yymia, naiBacTaruxou
HECTEPEOXUMMSIBUM HMOTUI0MU HyTcUdepos, BaHWIaTadepBaHOJ, (HeTUIOHU
CECKBUTEPIICHOUIXOU JAayKaH IIUITaTHOKUHN OaJlaHATapPO HUIIIOH JT0/IaH/I.
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3epcoxTopu KOHCepBaTHBUU (6-MeTuIa3yjaeH-4-uj) CHKJIOTeKCcaHKap-
Ookcuiaat poOuTam 3UUU OMOCUHTETUKUPO OalHM UH CECKBUTEPIEHOUIXOU
JayKaH# MeMONHA MEKyHa Ba METaBOHA OMIIM KaJIMJIUU MyalsTHKyHaHIan
($haboTHOKMM OHOJIOTUM OHXO OoImaa. AMMO MOIU(PUKATCHUAU TYPYXXOH
dbyHkcroHanin gap MaBkebxou 2, 3, 4, 12, 13, 14 Ba 15 gap moxunm rypyx
Tariiupnasupana. Ma moandukaTcusxo, 3XTUMOJIaH, 6a (abOIHOKUMN OUOJIO-
r'il, XaJllaBaHJard Ba TabCUPU MyTaKOOWIAU UH MaiBacTaruxo 6o xaaadxou
MOJIEKYJIaBii TabCUP pPACOHUIA, O0a TYHOTYHUHM XOCHUSITXOU (hapMaKOJIOTHH
OHXO MycouJaT MeKyHaHj. [laxHImaBum TrycTypia Ba TaFrMpPHONA3ZUPUU UH
naiBac-Taruxo Jap HaMmyHaxo a3 a(3aausaTé KaBUU OMOCMHTETUKUU UH CUH(U
namnBac-Taruxo nap F. violacea Ba axaMusATH 3XTUMOJIMU (hapMaKOJIOTUNA OHXO
axoaT MEIUXAHI.

«MyxTaBou 9y3bXx0ou (Habojii OMOJIOT# 1ap Y3BXOU PYCTAHUXOU ABJIOAU
Ferula L. xam map DOXHMIHM SK HAMyJ Ba XaM Jap MyKoucau OalfHMHAMYIXO
nap goupau Baceb Tariiup me€bam» [37]. TaBpe ku Ilepenmcon M. E. Ba
XaMKOpOHAIIl Kaia KapaaaHa, «0apou perniaxo 4aMbllaBuu ad3aausiTHOKU
KyMapHUHXOM CECKBUTEpPIICH# (MacajlaH, TOYu(EepuH), JaKTOHXOU apOMATUKM
Ba CECKBUTEpIIEHXO Xoc acT» [38, c¢. 533-537]. «/lap ailHu 3aMOH, KUCMXOH
pyU3aMUHUM PYCTAHA MaHOAu acoCHMU paBFaHXOHW 3(puph MeOoIIaHI, KU Aap
TapKUOM OHXO MOHOTEPIIEHXO, MHUYHHUH MOHO- Ba CECKBUTEPICHOUIXOU
I0pou OKcureH Oaprapi gopadm» [39]. AmMo MabiaymMoTu 1mabex gap
MaBpuau Hamyaxou Ferula., ku map Xyayad KuIBapu MO MEPYSH]I, MaBuy.I
Hect. bo HazapmomTy mMH, a3 YOHMOU MO TapKHOM METAOOJUTHUM PEIIaxo Ba
TYXMHUXOHU KaMoju OyHadIr xaMuyH HaMyIu KaOJaH OMyXTaHaIlly1a MaBpUId
OMY3HIII Kapop TUPUPT.

Taxmumm MyKoucaBUU TapKUOU METaOOIUTUM PEIIaxo Ba TYXMHUXOHU F,
violacea UMKOH JOJ, KU HaTUYaXOH 3epHH Oa JacT oBapjaa IIaBaHI. XaMUH
TapuK, TYpyxOaHAUU MEeTaOOIMTXOU Oapou Xap SK y3B XOC HHIIOH HOM, KH
naBacTaruxou HOAUP Oapou peliaxo Ba TYXMHUXO acocaH 0a poxxou
OMOCHUHTE3M HIUKUMATUIO (PEHWINPONAHOUINA, TEPHNEHOUIA Ba AJIKAJIOUNA
MaHCyOaHI. AKcapusaTH WH TaiBacTaruxo Jap KOHCEHTpaTCusu HucbaTaH
nact, 60 MUAJATHOKUU KamMTap a3 | MWIJIMOH OIIKOp Kapja IIyJaaH].
Kobunu 3ukp acr, Ku MeTaboJIMTXOU Oapou xap fAK pella XOC Typyxu
anmoxugan (HIIaBOHOUIXO Ba KUCIOTaxoW (DEHOJUPO a3 POXXOM METaOOIUTHH
IIUKUMAaTiA Ba (DeHMIINIPONAHOUAA Jap Oap MerupaHj, KA OHXO TaHXO Jap
HaMyHaxOMW CaMFfM pellla OomKop Kapaa mynaaana. MH xamdpuér MmyroOukaTu
MEeTa0OJIUTUN XOCPO OGapou Xap K y3B MEIHITyid MEKyHaJl, KM 3XTUMOJIaH 00
MEXaHMU3MXOM Myxodu3aTum pemia € Basudaxon MaxcycrapIoHHAAIIyAad
OMOCUHTETUKA aJIOKaMaH ] MeOOIIaI.

Taxmunu myxraBou auddepeHcuann nap mayMyb 60 MeTaboIuTH Aap
pemaxo ag3yHinyga Ba 83 MeTabOIUTH Jap TyXMHXO a(3yHIIYAAapO OIIKOP
Hamy (Tariiupéoun nmorapudmi >1). Akcapusitu MetadbomuTxo 60 TadhoByTH
Hazappacu MyXTaBO OailHM y3BXO TarMMpPOTH JIoTapuMHUU KaMTap a3 S5-po
HUIIIOH JOJaH[d, TapuaHJe KU SKYaHJ MeTa0OJUTXO0, a3 YyMJia TEePIICHOUIN
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(dhapHe3nI-4-ruIpoKCU-0eH30a31W1, KM Aap TYXMHUXO ad3yH acT, TardupoTH
Jorapudmun Oemr a3 8-po 30Xup HaMydaH.

MeTtabonuTxou aurapu gap TyXMuUxo adg3yH Oyaa, MMAAATHOKHAIIOH
a3 1 MIJUTMOH 3WEN acT, aCOCaH aJIKaJIOUJIX0 Ba aMUHOKUCIOTAXOPO TAITKUI
noaaHa. MIH TyBOX@ OH acT, KM TyXMHXO Oa OMOCHHTE3W alIKaJOUaXo,
OXTUMOJIAaH 0apou Myxodu3aTu XUMUSBA € Bazudaxou MeTabOJIUTUHU MapOyT
O0a cabO3um, aBBaIUAT MeEAUXaHI. bapbakc, MeTabOIMTXOU Jap peIiaxou
pycrani (apoBoH Oyda, KM IUAOATHOKWUU OHXO a3 1| MHWJIIMOH 3HMEN acT,
aCcOCaH TEPIIEHOUIXO MEOOIIaHI.

«KoHcenTparcusan heHoax0 Ba (PIIaBOHOMIXO Jap XOKax0, 4yaBXapxo Ba
mapoaTxou pyCTaHUXOU JOPY#, a3 yyMiia gap Hamynxou Ferula Huz, Bobacra
0a OMUJIIXOM MYXUTHU 3UCT, MApXUIal BereTaTChsl, KUCM € Y3BU PYCTaH#, yCyJIu
AKCTpPAKCHUS Ba dKCTpareHTH uctudogaimiaBanga tariup meédan» [40, c. 97-
106]. Tubku mabaymotru myaimudon [41, ¢. 1654-1656], «xaHromu MyausiH
HaMyJaHU MUKJIOPH MaiiBactaruxou GpeHosn Ba paboJIHOKUU 3UAAMOKCUIAH-
TUM 9YaBXapxO a3 pella Ba KUCMXOM pyu3aMuH@l (TyJIXO0 Ba MeBaxo)-u F.
longipedunculata, mykappap Kapja 1ya, Ki MUKIOPH 3UEATApUHU MaiiBacTa-
ruxou (eHoIm 0apor 4aBXapXxoW METAHOJIWU pelra Xxoc MeOomaa. YaBxapu
mabexe, KM a3 KUCMXOM pyr3aMuH# 0a 1acT oMagaact, 00 HUITOHINXAHIaX0H!
MacTTapUHU MaBUYyIMSATH WH TYPyXy MAWMBACcTXOM XMMUSABHA TaBCU( MecbOa.
YaBxapxo UKTUAOPU Ha3appacu 3UAAMOKCUAAHTHPO HUILIOH AOAAHJ, KU Jap
UH MHEH 4YaBXapxOoW pella Ba MeEBax0 CcaMapaHOKUHM OemTap 30XUp
HaMyJdaH.

TaBaccyTu ry3apoHUAAHM TaxXJIWIUM Yy3bXOU aACOCH MabIyMOTH Macc-
criektpoMeTpin Ba 00 uctudoma a3z TBIII (rariiupébanma: y3B + ycyiau
kopkapa, R2: 30%, ap3umm p: 0.013), myaiisa kapaa IIyd, KM MHKIOPH
METa0OJIUTXO Jap HaMyHAaxOHW OMYXTalllyaa a3 ycya € Tap3u Talép KapaaHu
OHXO BoOacrtari gopaj. XaMUH TaBp, MyKOMCaum MeTaboIuTXOo Bobacrta Oa
yCyIu KOpKapJ MaBuyausiTu 512 MeTaboIuTU yMyMHUpPO Jap 4YaBXapxou
ATAHOJIA OIIKOP HaMyJ, KM a3 MH, 2 META0OIUT TaHXO Jap XaMHH HaMyHaxo
MyaiisiH kapaa myn. Jdap HamyHaxou Tabum (camr a3 pema € Quinypaau
TyXMux0) 538 MeTaboNMuTU yMyMi IIMHOXTA IITyJaHJ, KU a3 OHXO 28-Toalll
TaHX0 0apou MH HAMyHaxo XOC OyJaH[, S’bHE Jap HAMyHAXOW 3TAHOJA AuIa
HaIITyIaH/I.

MyalisH kapjaa My, KM akCcapusaTH MeTa0OJUTXOM XOCH ImHupa 0Oa
pOXXOM IIMKMMaTA Ba (EHWINMPONAHOUA, WHYYHUH Oa TEPIEHOUIXO
amokaMmaHa Oymaua. MH maliBacTaruxoe, K XOCH UH YCyJI MeOOIIaHd, ogaTaH
(dapoBOHUM TIACT JOIITA, MIUAJATHOKMM OHXO KamMTap a3 3,0 MHUIMOHPO
Tamkuia Aod. ['ypyxu TakpoplllaBaHIauW XOCHJIAXOW a3 YUXATH COXTOPWH
Ha3AUKU IMUKUMATA Ba (QEHHINPONaHOMAA a3 cynepcuHdxou (hIaBOHOUIXO
Ba KHCJIOTaxou (DEHOJI TaHXO Jap HAMYHaXOW IHMpau (CaMfH) pella OIIKOP
Kapja IIyJaaH[, KA UH a3 XaJllllaBaHJaruu a(3aiusaTHOKM UH METa0OJUTXO
Jap 4aBXapxou oO#, IbHE Tap HAMyHaXoW TaOuue, Ki KOHCEHTPATCHUSIU 3UEIN
00 mopaHj, maxoaaT MeIuXal.
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Taxmunu myxtaBou auddepeHcuann 65 MeTaObOJUTH Jap YaBXapXxo
adg3yHmyma Ba 32 MeTaObOIMTH Aap MHMpaxo ad3yHIIygapo OIIKOp HaMYI.
bucép metabomuTxo 60 myxtaBou auddepeHcruanii, kKu Bodacta 6a yCcyiaxou
Kopkapa ¢apk MeKyHaH, Tariupéoum norapudmuu (papoBOHUM HUCOUU
KaMTap a3 5-po HUIOH aoaaHa. Kapub xamam MerabomuTxo 60 MyXxTaBou
OanmaHau maBacTaruxo, Ku 00 taHocyou nuddepencuani (muagiaTHOKUN > 1
MUJTHOH) TaBCU( MEIIaBaH/I, Jap 4aBXapXOH CIIUPTi OIIKOP Kap/aa IIyJaH/I.

HaTtnyaxon OamacTromama HWMKOH MEIMXaHJ XyjJloca HaMOeM, KU
HaMyHaxou Tabum (caMfu pemia Ba (uiIypjam TyXMHUXO) Kapub TaMoOMU
ryHOTryHUHM MeTabonutxou F. violacea-po nap 6ap merupana. Mu tapoByTxon
METa0OJIUTA TabCUPU YCYIXOU KOpPKApAW HaMyHaxopo 0Oa TapkuOu
MEeTa0OJIUTXO Ba UMKOHUSITXON MaxCyCrapAoHUIAITy1au OMOCUHTETUKUH Xap
AK y3B HHUIIOH [10J1a, 3XTUMOJIAaH Ba3u(paxou TyHOTyHU (U3MOJIOTA Ba
9KOJIOTUN OHXOPO MHBUKOC MEHAMOSTH/T

Hamosnmaronn ainoam Ferula L. 60 Tapkubu Ooiim Mo iaxou as
quxaTu Owojori (Gaboja Ba JOWpad BaceW TabCUPH (DapMakKoJIOT# TaBCUD
MemiaBaHa. MyaiisH kapjaa mrynaact, ku Hamyaxou Ferula mopou maumyu
Mypakkabu mnaiBacTarmxo MeOollaH/, KU KaTpoHxo (To 62%), camMrpo
(takpuban 25%), paBranxou 3¢gupi (3—7%), UHUYHUH XOCWJIAXOU KHUCIOTau
depynat Ba BaHWIMHPO Aap Oap merupana. TuOku tagkukorxou Kayumoro
T. Ba xammyammudoH, «mpobunu xumusiBuu Ferula assa-foetida 00
MaBYyIMSATH XOCHJIAXOUW XOCH CECKBHTEPIICHOWIN Ba IMaliBacTaruxou JOPOH
cynpyp TtaBcud wMe€bam. Max3 xXaMHUH Yy3bXO XYCYCHUATXOM O€Ha3upu
OPraHOJCITUKHUH allléd XOM — OYM Te3W CHPIUE3 Ba TabMU XOCPO MyaMsH
HaMya, THYYHUH (HaboHOKUM OanaHau (hapMakKoJIOTH, a3 qymja XOCUSITXOU
3UAAUMUKPOON Ba CHA3MOJIMTUKAM OHPO TabMHUH MeKyHaHq» [42, c. 1761-
1763].

Hap 4YaBxapu cOnupTii, Ku a3 pemaxou F. kuhistanica tupudra
IIy/1aacT, TyPYXXOH 3U€IM XUMUSIBA MyailsiH kapaa myn (yaasBanu S). Hdap uH
MaBpH KyMapwmHXO Typyxu HucOaTaH OapTapuaomTad IaiBacTaruxou
XUMUSBA 0a xucod MepaBaHja, oHX0 40,3% -po a3 xpoMaTorpaMmaun yMyMi
nyppau uoHu (XITHM) Tamkun menuxana. Koncenrparcusiu 6ananau pepyTu-
muH (18,7%), redpepun (12,1%) Ba depytunus (9,5%) 6a Mymmoxuaa pacu, Ku
00 XOCHUSITXOM 3UITUUITUXOON Ba 3MIMMUKPOOUHN Xy MabpydaHa, KH HHPO
uctudoaan anHbaHaBuu F. kuhistanica nap tud6 6apou TabobaTH OGEeMOpPUXOHU
UJITUXOOUIO CUPOSITIA TACTUK MEKYHA/I.

dmaBoHouaxo 22,1% -po a3z XIIN-u ymymii, Ku a3 UH TaHAOAJIUH -
14,3% Ba qUruapou30AIaHTOJIAKTOH - 7,8% Tamkun gomana. TeprieHouaxo
15,7% -po a3 XIIM-u yMyMmii TallIKWJI MeIUXaHd, a3 yymia B-xkaauHeH -10,5%
Ba p-MeHT-1,3,8-tpuen - 5,2%. Kucnoraxou denonit 12,8% -po a3 XIIN-u
yMyMil TAllIKWJI JTOJAHM, a3 yymua 3,4- KUCIOTau JUTUAPOKCHOeH301 - 9,8%
Ba kadeangerun - 3,0%. [TaliBacTXOu HUTPOTEHAOP TaHXO 0O SIK MalBacTaruu
XUMHSABH - 7-[(2,5-mumetuniderns) Metun|-2-[MeTm(MmupuanH-3-un)| Myappu-
b mymaang Ba xamari 8,6 %-po Tankuia MeaoaaH .
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YamBamu 5. -I'ypyxxom naWBacTaruxod acocil Oap 4aBXapd CHUpPTUM a3 pemau F.
kuhistanica rupudramryna

T'ypyxul XUMHUSIBAi | HaMyHaxou maiBacTaruxo ®ouszu ymymuu XITHU (%)

Kymapunxo 40.3
®epyTUInH 18,7
Tedepun 12,1
DepyTUHUH 9,5

D1aBOHOUIXO 22.1
Tanabannn 14,3
JAurnapon3o0aaaHTONAKTOH 7.8

TepneHoumxo 15,7
B-kaauHEH 10,5
p-MeHTa-1,3,8-TpueH 5,2

Kucnoraxou dbeHomni 12,8
3,4- KuCI0Tau JUTUIPOKCUOCH30M 9.8
Kadeanmernn 3,0

[laitBacTarnxou HUTPOTEHAOD
7-[(2,5-mumeTrndeHusT)MeTH|-2- 8,6
[MeTun(mupuanH-3-mi)]

Jlurap naBacTaruxo 0,5

XaHroMu TaxJuIu (GUTOXMMUSBUM YaBXapu a3 pemaxod Hamyau F.
gigantea 6agactomama, 6a Mo Mysccap Imya, ku 3uéma a3 600 maiiBactaruu
XUMUSIBUPO, KU 0a Typyxxou MyXTaauu XuMHUSBA MaHCYyOaH, OIIKOpP
HaMmoeM. [lap XxpomaTorpaMmau 4aBxap KyJiaxou 3uéne aap ¢hocunan BaKTH
Huroxgopin (BH) a3z 2 1o 48 mymoxmpga memasana. Kymmaxow mypiuma-
nattapul aap ¢gocuian BH 22 - 38 nakuka myaiisiH kKapaa ygaHa, KU uH 0a
MaliBacTXOU KyTOMSTAIIIOH MUEHA MYBO(DUKAT MEKYHA/I.

MabnyMm act, ku «Ouc€p HamosiHmaronw asjoau Ferula L. mopowu
MHUKJIOPH 3HENM IMaiBacTaruxou ¢GeHonan webdomaHa, Ku  (abOIHOKUU
OalaHau 3UAAMOKCUJIAHTHA JOITA, TAbCUPU Hazappacu 3UIMMUKPOOR Ba
3UAAN3AMOYpYFia 30XUp MeHaMmosiHA» [43, ¢. 7-11]. Mykappap Kap/a 11yaaacT,
KM «YaBXapXoW OOHUIO CIHUPTUU TYJIXO0, IMOSXO0 Ba Oaprxonm Hamymu F.
gummosa JOpOou UKTUJIOPW OallaHIM 3WIIMOKCUIAAHTA Ba TabCUPU
3UAAUTEMOJIUTUKA MEOOIIaH I, KU UH METaBOHAJ a3 XUCOOM MYXTaBOM 3UEAU
nanBactaruxou deHonn, a3 yymia diaaBoHouaxo Oomamy [44, c. 101-104].
XaHroMu ap3€OMM MYKOUCABUU TabCUPU 3UIIUOKCUAAHTUM YaBXAPXOU
TYHOTYHM pycTaHuxoe, ku aap Typkus mecab3aH, Mykappap Kapaa iy, Ku
«YaBXapXOu METaHOJIA Ba oOum F. elacochytris, ”HUyHUH 4aBXapXOH aCETOHM
Ba MeTaHoJuM F. stricta GabOJHOKUMU OajlaHau 3UIJTOKCHAAHTUPO 30XHUP
MEHaMOSIHI. YaBXapxouW IE€KCaHUU XapAy HaMyau pyCTaH#A caTXW MacTH
WKTUIOPH 3UIIMOKCUJIAHTUPO HUILIOH AoAdaH  [45, c. 69-75].

TaakuKOTXOU T'y3apOHHAAM MO HHUIIOH JOJAaH[, KU MUKIOPU YMyMUH
noneHOIX0 Aap pelia Ba TYXMUXOHU Xap ce Hamyau aBiaoau Ferula L., xu 6a
TAXKUKOT IIIOMMJI Kapja InyaaaHi, Aap XyAyJIXOM Baceb Tarkup MeeOa.
MyxTaBou yMyMHUH MaiBacTaruxou (peHOJA Jap CaMFU PelIaxou HaMyHAXOH
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TaxKuKiaBaHma, a3z 985,7+x14,4 mr/mn to 2772,7+57,3 mr/mn dhapk Mekap.
®dapkuarTxon a3 yuxatu omopn wMyxum (P<0,001), map wMyxTaBou
noudeHoaX0 Aap 6aiftHu camrxou permaxou F. violaceae - 2772,7£57,3 mr/mn
Ba F. gigantea - 985,7114,4 mr/mn 6a xaiig rupudra myn. Mu Humonanxasia
O6apou F. kuhistanica (2054,4+384,8 mr/mn) 6a mumonauxangan F. violaceae
(p =0,016) nazmuk Oyn, Baje Ha3zap Oa KOHCEHTPATCUSU IMABACTaruxou
dbenonit map camru pemaun F. gigantea (990,714,9 mr/mn) xemne 3uén Oy,

Hap yaBxapxou 3TaHoIMHU xadToadouszam permaxo MHUKIOPU 3UEIU
nomudeHonxo aap F. kuhistanica - 2176%£21,1 mr/mn muaa myn, ku Oa
Humonauxauaau (P =0,033) namynu F. violacea - 1582,3+21,0 mr/mi1 Ha3muK,
Bajsie, HUCOAT 6a F. gigantea - 990,714,9 mr/ma 6emrap 6ya (P<0,001).

XaHroMu OMYXTaHU (PabOTHOKUU 3UIIMOKCUJIAHTHH HAMyHaXOW a3
TYXMUU HaMyJIXOW TaxKuKmynaawm Ferula L. mykoppap kapaa Inya, Ku
($habOTHOKMM OalaHATApUHU 3UJIUOKCUIAHTHPO adurypaan Tyxmuu F.
violaceae - 83,7%£1,3 mr/mnt gopan, kxu a3 yuxatu oMopn caxexan (P<0,001) a3
XaMHUH T'yHHAa HUINOHAWXaHma nap F. kuhistanica (30,6+1,0 mr/mi) Ba F.
gigantea (31,5+£0,9 mr/mm) 6amann act. YaBxapu 70%-u 3TAaHOIUU TYXMUXOHU
UH Hamyl a3 pyiu (pabosiHOKUU 3umauokcuaantuud xya (57,6£0,9 mr/mo)
TaHXO a3 HaMyHau a3 Hamyau F. gigantea (19,8%0,8 mr/mn) 6agacromana a3
quxaTu oMopi 6a TaBpu Hazappac (P < 0,001) 6aprapi gomt Ba Hucobat 6a F.
kuhistanica (33,2+1,1 mr/mn) aumonanxanaau kame 6amanarappo (p = 0,033)
3oxup Hamya. TakpubaH XaMUH T'yHa HUIIOHAUXAaH1axo 0apou gaBxapu 70% -
Y 3TaHOJIUM pelllad XaMUH HaMyau pycTanit (63,2+0,3 mr/mi1) Hu3 xoc OyaaH,
ku 0a kanpu kodu (P<0,001) Hazap Oa HMIIOHAMXAHIAW HaMyHau a3 F.
gigantea (29,810,3 mr/mi) 6a mact oapaamyaa 3uénang Ba (p =0,033) 6a
HUIOHIMXAHaaxou pemaxou F. kuhistanica (45,6£0,6 Mr/mi) Ha3guKaH/I.
DabOTHOKUU  3UAAUOKCHAAHTHM  CaMFU a3  pellaxou  PyCTaHUXOHU
TaxKUKIIaBaHaa OUKKaTdanOkyHanmaauna. Camr a3 pemau F. gigantea 0Oa
nacroBapaamyjga 00 ¢GabOIHOKUU 3UAAMOKCHUAAHTH (45,710,6 mr/mun) 6a
XaMHH T'yHa HamyHa a3 F. violacea (38,4%0,7 mr/mi1) Ha3UK acr.

Jlap MmIapouTH MYOCHP BOCHUTAXOM 3XTUMOJUU 3HIAJAUBUpPYCHA €
3aXpHOKHU OajlaHa JopaHa Ba € mopou (pabomHOKMH ImacT Mebommanm. dap
YYHUH Ba3bHAT «OapTapuM paJHONA3UPPO JOPYyXoe coxubd MeliaBaHA, KU
HUCOAT Oa Oucép BUpPYCXO camMapabaxin Oyda, TOpPOMU SIK KaTOp XOCHUSATXOHU
aurap MeOoIaHA; WH HMKOH Meauxad, KH Tabo0aTh 3THOTPONA Ba
MaTOreHeTUK:m OO0 xXaM oMmexTa Kapjaa ImaBaHa» [46, c. 255-269]. Max3
OnHOOAp XaMUH «MOJJIAXOM MAaWJIOUIIAIIOH PYCTAHUSABA TaBadqyxXyd 3UEIPO
0a xya 9ajabd MEeKyHaH[I, 3epo 0ab3eu OHXO Aap KATOPHU 3aXPHOKUU HUCOATAH
1acT, JOpoM Joupau Baceu (abOJTHOKUU OUOIOTHA MeOOIaHd Ba XOCHUSITXOHU
3UAAMMUKPOO#, 3UAAUBUPYCH, MACYHUSTOAXIIA Ba JUrap XyCyCHUSITXOPO
30XUp MeHaMosHI» [47].

BobOacra 6a uH, map goupau KOpU JUCCEPTATCUOHUU Ma3Kyp OM Y3HIIIH
($haBbOTHOKUM 3UAAUBUPYCUM CE€ HaMyIW pycTaHuu aBionu Ferula L., xu nap
xyayan TOYuKHUCTOH MepysIHA, Oa HakIIa rupudTa I1y1aacT.
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Mykappap kapjaa lIygaacT, KM 4YaBXapu OSTaHOJA a3 TyXmMuxou F.
violacea nap XonmaTtwm mactrapuH KoHceHTpaTcus (0,5Mkr/mm) 6a mramMmu
A(H3N2) tascupu xoHceHTpaTcusu myaccup (KMS50) mepaconan. Takpuban
xaMuH ryHa KM 50 aucbaT 6a XxamMuH mrtaMM adiiypaad UH y3BH PyCTaH HU3
momt (0,8 Mxr/mir). HucbaT 6a qurap mraMmu gap TaXKUKOT HCTUdomamyaa
A(HINI), xam admypaa Ba xaM 4aBxapu 3TaHojn catxu sikxeiaan KM-po
(5,5MKr/Mi1) HUAIIIOH JOJAHT.

XaHroMu ap3eoun MykoucaBun HUIoHauxanmaaxou KM50 namyHaxou
TaXKUKIIyJa Ba MaBOJM 3UJIM3YKOMHM MyKappap Kapaa Inya, Ku
camMapaHOKHUM 4YaBXapu 3TaHOIN a3 Tyxmuu F. violacea HucOaT 06a mTaMMu
A(H3N2) to 62 mapotuba a3 KM50 Tamudumro (0,5mMkr/min gap mykooumu 31
MKI/MiT) Ba To 23 Mapotuba a3 camapaHokuu Pumantagux (0,5MKr/mi gap
mykoOmnu 11,6 Mxr/mi) Oaprapii mopan (yaaBamm 6). Axamusatu KMS50-u
amypna a3 Tyxmii HUCOATH XaMMH mTamM 38,8 MapoTrba a3 HULIOHAUXAH-

Yamsamu 6. - HUIMOHIOAM KOHCCHTPATCHSM MYaCCHPH CaMF Ba SKCTPAKTH ITAHOJHMH a3
pemaxon F. violacea rupudramyna HmcOar 6a mTaMMXOM BHPYCH 3YKOMH MaBpHAN
TaxXKHK KapopaomTa (MKT/Mi1)

HamyHaxou MaBpUIM TaXKHK Ba MaBOIU IIITamMMu BUpYCH 3yKOM
MYKOMCa-Bil A(HINTI) A(H3N2)
Tamudiro 10,7£0,63 31,0£0,63
Pumanragun 11,7£0,14 11,6£0,18
YaBxapu 3TaHOJ# 0,5%0,01 0,6£0,02
Camr 0,7£0,03 0,38£0,01

nan KM50 maBomu Tamudutro (0,8Mkr/min gap mykobwiu 31 MKr/mut) Ba TO
14,5 mapotu6a a3 — Pumantagud (0,8Mxr/min gap mykoounau 11,6 mMkr/mi)
O6aptapit gomt. AMmo Humonauxanaan KM50-u xamun HamyHa (0,5 MKT/MT)
HucObat 6a mrammu A(HINI) Tanxo Takpuban 2 mapotuba a3z KMS5S0
Tamudmro (10,7 mxr/min) Ba Pumantanus (11,7Mkr/min) 6apTapi JOIIT.
TaxJImim HUIOHAUXAHIAX0M KOHCEHTPATCUSIM MyacCUpPU CaMFU pelllan
F. violacea Ba MaBOIM MyKOUMCAaBi UMKOHUSAT MEAMXAH] Xyjoca OGapopeM, Ku
HumoHauxaugan KM50-u ma Hamyna HucOat 6a Bupycu A(HINI) to 15,3
mapotuba (0,7 Mir/ma gap mykoOwmu 10,7 MKr/mi) a3 HUIMIOHAUXAHIAW
Tamudmo Ba 16,7 mapornba a3 XxaMuH T'yHa HUINOHAUXaHAau PumaHTaguH
(0,7 mxr/mn gap mykoownmm 11,7 mxr/mi) 6anang act. Jlapayam HucOaTaH
oamanau KMS50 Hucbat 6a xaMuH BUpPYC Oapou YaBXapu 3TAHOJIUM XaMHH
y3BU PyCTaH@l XOC Oy, KM a3 yuxaTh XaMUH HUMoHauxaHaa 21,4 maportuda
a3 Tamudmro (0,5 mxr/mi gap mykoownu 10,7 mkr/min) Ba To 23,4 MmapoTtuba
(0,5 mxr/min nap myko6uinu 11,7 mxr/min) a3 Pumantaaun 6aprapit 101IT.
Carxu Oananau HumoHauxangau xumustepaneBtia (HXT)-po ( a3
>142,3 to >263,0) 6bapou xapay LITAMMH BHPYCH 3yKOM CaMF Ba YaBXapH
3TaHOJWU peman F. violaceae HUIOH M0JaHA. XaM3aMOH, 4aBXapu 3TaHOJA
Ba ¢uiypaan a3 TyYXMHUXOM HWH HaMyOu pPYCTaH XOCHIIIyaa HucoOat Oa
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mrammu A(HIN1) catxu mactu HXT-po numon nomann (>18,2). bapou
mrammu A(H3N2) un sumonauxanga 6a kaapu kod#u 6anana Ba 6a >200,0
Ba >125,0 (MyTaHocubaH a3 4YaBXapu O3TAHOJM Ba ¢uiypaa a3 TyXMHUXO)
O6apobap Oya. Taxauau mykoncaBun (abOJIHOKUH 3UIJUBHPYCUU YaBXaPXOU
staHoiun F. violacea Ba F. kuhistanica nap xuéc 00 IOPYXOW CTaHIAPTH
HUIIOH Ao, ku HumoHanxanaan HXT yaBxapxou pycraHii a3 XaMHWH T'yHaA
HUIOHIMXaH1axon PumanTtaguH Ba Tamudiro gaxxo 6apodap 6osoTap acT;
nap xojie ku HXT nopyxou ma3kyp a3 32,7 0ajaH HECT.

«/lap OaitHu pycranuxou mudpoodaxil, ab3o€éHu apiaoau Ferula L.
MaHOau FaHUM TTAalBACTArMXOMW 3UIAUMUKPOO#R XxrcoOuaa MemaBaua. Jlap uH
MuUEH, Hamynxou ryHoryHu Ferula ngopou davonusTu Mymiaxxacu
3UAAUMUKpOO MeOomtanay [48]. Taxaunu agaObuétu uiaMue, KM KabjgaH a3
qOHMOM MO Ty3apoHHUJA IIyJd, UMKOH Meauxal KaiJ HamMoeM, KU «OuCEp
Hamyaxou aBnoau Ferula L., Ku Jap MUHTAKaxOu TYHOTYHU XOKY HKJIUM
Meca03aHd, JOPOU XOCUSITXOM 3WIMMUKPOO#R MeOomana. ITaxaimaBuu Baceb
Ba MYTOOMKIIABMM WH pyCTaHi O0a IIApOUTH MYXUTHU 3UCT OoucH
Tariupnazupuu MyooauiIan MoIaxou JayloMaapada Ba Jap HaTU4a, MyaisiH
MyJaHd IMUATATHOKUN (aboIMATH OHMOJIOTHMH OHXO Merapaam» [49, c. 115-
122].

HaTtnyaxon TaxKMKOT HUIIIOH JOAAHJ, KU Oapou INTaMMHU TeCTHH S.

aureus TAaMeTPW MHHTAKaW XacCOCHST HuUcOAT O0a HaMyHaxoW a3 pelia Ba
tyxmuxou F. violacea 6amactomama a3 17,0£0,7 mm 1o 19,6£0,5 Mm-po
TAIIKWJI MEAUXa, KM UH a3 HUIIOHANXAHIaXo! Mmadex O0apou mraMMmxon Fs.
aeruginosa, K. pneumoniae Ba C. albicans 6a TaBpu oMopi Ha3zappac OanaHmg
act (p <0,001). MunTakau MaxayamaBuu pyuiau mrammu tectun C. albicans
nap atpodu DUCKXOM OO caMf Ba 4YaBXapHW J3TAHOJIMHU pella, MHYYHUH 00
¢umypaa Ba 4yaBXapu AOTAHOIWMU TYXMHUXOM WH HaMyad pPYCTaHU
Tapkapaamyaa, a3 8,5+0,6 mm OanaHa HeCTaHI, KM a3 UMKOHNA3up OyaaHu
TabCUPH 3UITU3AHOYPYFH Tapak Meauxas.
Ap3ebun mykoucaBum (habOJTHOKUU 3UITUMUKPOOUM CAMFXOM a3 peIIaxou
XaMau ce HaMyAOu PYCTAaHUXOM TaxXKUKIIaBaHAa rTupudTallyaa HUIIOH 01, K1
davomHokum Oamanau 3ugguctadpuiaokokkin (p <0,001) Gapom camrxou a3
pemaxou F. violaceae tupudramyga xoc act (waaBanmu 7). Juamerpu
MHUHTaKau TaBaKKy(pHu PYIIIU IITAMMHU TeCTUU S. aureus nap aTpodu TUCKXOU
00 uH caMFr Tapkapaamyga aap catxu 19,3+0,5 Mm Kapop AOIIT, XOJI OH KU
caMFxou a3 pemaxou F. gigantea Ba F. kuhistanica tupud- tauryaa HAcCOAT
0a mH MHUKpOOpraHu3M (PpabOTHOKHHU SKXEIapOo HUIIOH 0. XaMUH TapuK,
MHUHTaKad Oo3J0paHAarud pymiagd HWH MHKpoO map atpodu JUCKXO
MyTtaHocuOan 12,3+0,7 mm Ba 12,8+0,6 MM -po Tammkuia goI.

XaMau camrxoe, KM a3 pellad pyCTaHUXOM TaXKUKIIyada XOCUJI Kapja
myaaada, a3 sKaurap 00 caTXyd TabCUPU 3UIIMMHUKPOOH JOINTaH HUCOAT Oa
mTamMmMu Tectum Ps. aeruginosa - a3 9,8+£0,3 mm 10 9,910,9 MM (p>0,05) dapk
Hamekapaana. PaboTHOKUU MACT € TaKpHOaH sAKXellau 3UIIUMUKPoOH 6apon
XaMau HaMyHaxoM TaxKukinyaa Hucobat 6a K/ pneumonia - a3 8,8%£1,0 mm 1O
10,8£0,9 mMm xoc act (p>0,05).
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YamBamu 7. -Ap3é0onn MykoucaBuy (pabOTHOKUAN 3UIATUMHAKPOOHH CAMFXO€, KA a3 pelnan
ce Hamyau ynHcH Ferula L. rupudra nrymaasy

Hamyg
MuxpoopraHuszm F. violaceae F. gigantea F. kuhistanica P
(n =10) (n =10) (n =10) (df =2)
S. aureus 19,3+0,5 12,3+0,7 12,8+0,6 <0,001
pl <0,001 pl =0,003
p2 >0,05
Ps. aeruginosa 9,8%0,3 9,910,9 9,91+0,9 >0,05
Kl pneumonia 8,8+1,0 10,8%0,9 10,0£0,7 =0,002
pl =0,002 pl >0,05
p2 >0,05
C. albicans 8,3+0,4 10,2+0,8 9,9+0,7 <0,001
pl <0,001 pl =0,002
p2 >0,05

TaBpe xu Mo Kaija kapjaem, caMru pemau F. violacea nucbat 6a C.
albicans TabCcUpH 3UAAN3AHOYPYFA 30XUp Hamya. AMMO camfu a3 perman  F.
gigantea tupudramyna kame Oamanm myganu (10,2+£0,8 mMm) Tabcupu
SUAAUMUKPOOUpPO map MykoOwnmn uH mrtammu Tecti (pl <0,001) 30xup
HaMyJ, aMMO HHIIOHAuXaHgaxoun 00 HamyHaxoe (p = 0,002), xu a3 peman
Hamyau F. kuhistanica (9,9%£0,7 mm) rupudta mrygaactT MOHAH MeOOIIAH/T.
Jap TaxKMKOTH MO IapbaT Ba 4aBXapu ATAHOJIA, KU a3 TYXMUXO THpudTa
myaaana, (abOTHOKMM BO3€XU 3UIIUMUKPOON 30XUP HaKapAaHI, SbHE
MHUHTaKau Oo3g0opaHAaru pyma aap atrpodw AUCKXOe, KM a3 MaBOIU a3
Tyxmuxou 3 Hamymau Ferula L. rupudra mygaana, a3 8,0+1,0 mm 3uén
HaOydaHd, KM UH a3 TabCUPU NACTH 3UJIA MUPOOUU OHXO JdapaK Meauxa.

XaMUH TapuK, MabIYMOTXOM aJabuéTu WJIMA Ba HATUYAXOU
OamacToBapal MO HUMKOHHUST MEIMXaHI XyJioca OapopeM, KM OMY3HIIN
dapmakornoctukun Hamyaxou Ferula: F. wiolacea , F. kuhistanica Ba F.
gigantea, nap Xyayaun TOYUKHUCTOH MEPYSHA TO OFO03M TaXKUKOTH Mas3Kyp
OMYXTa Haiyjaa 0ok MoHgaana. Hatugaxou 6ajacroBapan MO UTTUIOOTH
HaXyCTHHU WIM#A onj 0a TaBcudu hapMaKOTHOCTUKUU WH HAMYJIXOHW aBIIOJU
Ferula L. 6a xucob mepaBana. Hamyaxou F. violacea Ba F. kuhistanica nopou
MMKOHMSATXOM yMea0axil Oapou Taxusyd MoJaxod HaBu (aboJin OMOJIOTH
(MB®) Ba THEXTOPYXOU MyOCCHP MEOOIIIaH/I.

XVIJIOCAXO
1. AnomaTxou Tamxucuu MOpQOJIOTHI0 AHATOMHUU pelaxon HaMmyaxou F.
violacea,- F. kuhistanica Ba F. gigantea, xu nap TOYUKUCTOH MEpYSH]I,
MyausH Kapaa myaana. Jdap xyqampaxou NapeHXuMau aCoCUM peliaxou
F. violacea xpuctaniaxou mpu3MaIiakil BOMeXypaH, KU XaHTOMH TaXKH-
KM MUKPOCKOITMU permaxou F. kuhistanica Ba F. gigantea mymoxuaa Ha-
MelIaBaH/I. Xydaiipaxou napeHxuMaBun pemau F. violacea, 6apxunodu
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F. kuhistanica Ba F. gigantea, 60 qoHaxou Kpaxmaj Imyp Oyaa, Jopou
parxou oemrap uHKUImodepTa medomany [15-M].

. HaxycTuH Taxjmim xamMaqoHUOau MeTaboJIOMUM FapUMaKCagHOKU F.
violacea nemiHUXO 1ryaaact, ku 419 metabonutu kabiman 6apou UH Ha-
My TaBcU(HAIIyIapO OUIKOP HaMyJla, TYHOTYHUU XUMUSIBUM MabJIyMU
oHpo 0a TaBpu Hazappac Baceb kapa. llymopau 3uéam meraboaurxou
KabJaH HOMAaBAyM Jap POXXOU METAOOIUTUKUU TEPIEHOUIXO,
MIMKUMATY (EHWINPOMAHOUAXO0 Ba aJKAIOUAXO MapedT rapAauigaHm.
CecKBUTEPIICHONIX0, KyMapHHXO Ba alIKaJOUIXOW HaB, Oa TaBpH Baceb
MaxH IIyJaada, Ki UH aXxaMHUSTH OHXOpO Aap mpoduim XuMHSBA Ba
UMKOHHUSITXOM MAaxCyCl METAa0OJUKUM UH HaMyJ TabKUJI MEKyHaHsj [7-
M, 22-M].

. Taxymnm TappukaBuu pemaxo Ba TYXMUXO FaH@ rapJAOHUIaHU METabo-
JUTXO0U 0a y3B XOCPO OIIKOP HAMYM, KM MH TaXacCyCH TaKUKU OMOCHH-
TEeTUKUPO HUIIOH Meauxaa. TyxMuxo OO0 aMMHOKHUCIOTaXxo Ba
aJIkKaJIOuIX0 FaHi OyJa, Aap XoJie KU pemaxo 00 MUKAOPU 3UEIU
TepnieHouaxo TaBcud MemaBana. I[lpopunam  wmerabomurxo map
HaMyHaxOM TaxKHUKIIaBaHJa OeBOCHTAa a3 Tap3u TrUpuUdTaHWM HaMyHa
BobOacTarit 1opaa: 4aBXapxou 3TAHOJA UMKOH MEIUXAH], KU MHUKIOPU
Oemrapy METa0OJIUTXOU MapOyT Oa MIUKUMATXO, (PEHUIITPOITAHOUIXO
Ba TEPIEHOUIXO MyalsH Kapja IIaBaHid, Jap Xo0Je KU CaMF Ba
dumypaaxo mnaiiBacraruxou cuHGU (GEHWINPONAHOUIXOPO Aap Oap
Merupanj [7-M, 22-M].

. Pemaxo Ba Tyxmuxou Hamyaxou Taxkukinyaaum Ferula 6o Tapkubu
XMMUSBUM Maxcyc TaBcud MemaBaHa. bapou pemaxo MaBuyIusTH Taii-
BACTaruxou XUMHSBUU JOPOW BA3HU MOJIEKYJIaBUM MHEHA Ba OalaH[
xoc acT. Tyxmuxo 00 maiBacTaruxou JOPOU Ba3HH MOJIEKYJaBUM MACT
raHin MeOomaHa. Yy3bxOM acOCMM XHMMSBUM XaM peEIIaxo Ba XaM
TYXMUXOU Xap C€ HaMyau Taxkukinyaau Ferula-po maiiBactaruxou
XUMHSIBUE TAIIKWJI MeIuxXaHa, Ku 0Oa cuHPXOM KyMapuHxo,
(biraBoHOUIXO Ba TepIie-HOUAXO TaaJlIyK gopauna [7-M, 10-M, 14-M, 23-
M].

. KoncenTtparcusiu 6ananam noandeHoaxo 1ap CaMF Ba 4aBXapXou CIUP-
TH, KM a3 pella Ba TYXMUXOU HaMyaxou F. violacea Ba F. kuhistanica 6a
JacT omajaaHja, MyaWsH Kapia IIya, KA WH a3 HUIIOHIMXAHIaXOHu
dbumypaan xaman HaMyHaxou pella Ba TyYXMHUXOW Hamyau F. gigantea
0a TaBpu Hazappac apk MekyHaa. Pumypaan TyXMUXO Ba YaBXapu
sTaHoIMU pewiau F. violacea 60 MKTUIOpU OajaHAM 3UITUOKCUIAHTH
taBcu( memasaua [2-M, 4-M, 14,-M, 16-M, 19-M, 23-M].

. Camru pemaxo Ba tyxmuxou F. violacea Ba F. kuhistanica nopou
(aboTHOKMM OajaHau BUPYCHUHTOO3J0paHAarin HucOat O0a ITaMMXOHU
Bupycu 3ykomu A(HINI1) Ba A(H3N2) mebomana. PaboITHOKHHU
SUAJUBUPYCUM CaMF Ba 4YaBXapXOW 3TaHOIA 00 HUIIOHIMXAHIAXOU
nactu koHceHTpatcusiu myaccup (KMS50) Ba HUIITOHIMXAHIaXO0W HUXOST
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O6anmanau HumoHauxanaau xumusrepanestii (HXT) TaBcud Mmemaan,
KA a3 YyHUH HHUIIOHJIUXAHAAXOU HOPYXou Tuyopatmu Tamudmao Ba
PumanTagun 6omotap mebomansa [1-M, 5-M, 6-M, 9-M, 11-M, 12-M,
13-M, 18-M, 20-M].

. Hap mapoutu in vitro, XaMman HAMyHaxoHU a3 CaMF Ba TYXMHUXOHU HaMyau
F. violacea 6amactomana 00 (aboJHOKMU OanmaHIU 3UTTUAMHUKPOOWH
taBcu(d memanana. OHX0 acocaH 6a MITAMMU 3TaJTOHUU CTa(QUIOKOKKHU
TWUIOpaHT (8. aureus) TabCUP pacoHUAA, HUCOAT Oa MTaAMMXOH 3TAJI0-
Hun Ps. aeruginosa Ba Kl pneumoniae TAbCUPU HOYU3U
3UAIMMUKPOO# 30XUp MeKyHaH1 [4-M, 6-M, 8-M, 17-M].

TABCUAXO BAPOU UCTUDPOOJAU AMAJIN HATNYAXOU
TAXKHUKOT

. Hatnyaxom omy3umm aHATOMA-MOP(OJOTUU PEIIaxou HaMYIXOHU
TaXKUKIIaBaHJIAW PYCTAaHUXOPO METABOH XaMYyH SKE a3 YCYJIXOH
uIeHTU(PUKATCUSIY HAMOSIHAArOHU aBnoau Ferula L. TaBcus kap.

. Hatmyaxoum TaxKMKOTH MeTaOOJIOMMUU peIiaxo Ba TyXxMuxou F. violacea
Oapou TaxXKUKOTXOM MHUHOabaau (apMaKkorHosu, (apmakonorin Ba
MOTEHCHAJIM CAaHOATHA aCcOCH MYCTaxKaM MeIlaBaH[, WHYYHWH acii Ba
xymicudar OymaHM ameéu XOMHU PYCTAaHUTUPO MyaWsH MEKyHaH..
MeTomon0orusxou aap MH 4o UCTU(doOaAIIyaa ap3UIId BOCUTAXOU TMEIll-
padTan metabonoMupo aap Kamid kapaaHu METaOOIUTXOU HAaB TAbKHU/I
MEKyHaH/I.

. Hatuyaxou TaxKukOT ouJ Oa OMY3HUIIM TAPKUOW XUMHUSBUU TYPYXXOHU
acoCHH 4y3bX0H (paboau OMOJOTrUM TYXMUXO Ba PEIIaXxopo METaBOH Oa-
pou KopKapau Aactypw ¢apMakoIlein MaBOAM IOPYBOPHHU CIEKTPH
TabCHpAIll TYHOT'YH UCTHU(OAA HAMY]I.

. Hatuyaxou omy3umiu (pabOIHOKMU BUPYCOO3TOpaHAATMH HAMYIXOHU
taxkukmygan Ferula a3 tabcupm OamaHau 3UIIM3YKOMHUU CaMFP Ba
TYXMUXOU HaMyau F. violacea maxonat Meauxaua. TH UIMKOH Meauxa,
KM MaBOJM Ma3Kyp XaM4iyH WJIOBaxou Ouonornu ¢(aboid XaHTOMHU
TabobaT OeMOpHXOU BUPYCH Aap poxxou Oojionu Hadac TaBcus aoaa
IIaBaH/I.

. Hatuyaxou omy3uii aboTHOKHUM 3UJIMMUKPOOH MeTaBOHAH Oapou
KOpPKapJIu AOPYXOHU 3UIIUMUKPOON Ba XaHTOMU TaboOaTH OeMOpUXOU
CHUPOSITUU 3THOJIOTUSAIIIOH TYHOTYH UCTH (oA Kapaa IaBaHI.

. Hatnyaxom TaxkKMKOTPO MYMKHH acT Oapou AOHUINYYEH Aap Kaden-
paxou apMakorHo3us, hapMaKoJIOTHsI, MUKPOOUOJIOTHS, BUPYCOJIOTHS
Ba UMMYHOJIOTHSIM MyaCCUCAaXOU TabJIUMHUU OJIUM THOOH Ba KOJIJIEYXO,
MapKa3XoW WIMA-TAaXKUKOTH TaBCUS HaAMy]l, XaHTOMU WYPO HAMYJaHU
KOPXOU HJIMA-TAaXKUKOTHU AaCIMPAHTXO Ba YHBOHUYYEHH COXAXOHU
(dapmaTceBTH, XMMMS Ba THOOH MaBpuIu UCTU(OIA Kapop 0.
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AHHOTAIIUA
MagsnonazapoBa Cynxus HoébmoeBHa
«@PapMaKOTHOCTUUYECKOE U3YUCHUE TPEX BUAOB GepyJIbl, IPOU3PACTAIONIUX B
Tamxukucrane»

Kimouessie ciioBa: F. violacea, F. gigantea, F. kuhistanica, MUKpOKOTIHU-
poBaHUe, MeTabOIOMHUKA, (PUTOXMMHUYECKAs XapaKTEPUCTHUKA, COACpKaHUE
1o-TM(EHOJI0B, aHTHOKCUIAHTHAS, IPOTUBOBUPYCHAS, aHTHOAKTEpUAIIbHAS U
(GyHTUIMIHAS AKTUBHOCT.

Ilenp paboTHL: M3yunTh (PAaPMAKOTHOCTHYECKYIO XapPaKTEPUCTHKY TPEX
BUI0B poaa ¢epynsl: Ferula violacea, Ferula gigantea w Ferula kuhistanica,
npou3pacTaromux Ha Tepputopuu Pecriyoimmku TampkukucTaH.

MeTonpl HCCIEOOBaHMA M MCIIOJIb30BaHHAS aImapaTrypa: MUKPOC-
KOTIMYECKOE MCCIIEOBaHNE KOPHEH BKJIIOUEHHBIX I MCCIICAOBAHUS BUJIOB
dbepyIbl OBUTO MPOBEICHO MO OOIIETPUHITON METOJMKE MUKPOCTPYKTYPHOTO
aHanuza.  [msg  mpoBemeHMs ~— METa0OJOMHOIO  HCCIEAOBAHUS U
(GUTOXUMHYECKUX aAHaJIN30B ObLTH WCITOJIB30BaHbI KUIKOCTHAS
Xxpomartorpadus ¢ Macc-CIIeKTpO-MeTPUEH, YIIbTPa-BbICOKOIIPOU3BOIUTEIIbHAS
KUIKOCTHAsT Xpomatorpadusi M CHEKTPOCKOIHMS SACPHOTO MATHUTHOTO
pe3oHaHca. OOpaboTKka [AaHHBIX IIPOBO-AMIACH C  MCIIOJIb30BAHUEM
nporpaMmHoro obecreuenusi Metaboscape 2022b, XCMS Online mis
MpoBeACHUS METaOOJIOMHOTO aHanmu3a, a Takxke MetFrag Web u CFM-ID s
naeHTuguKanmm  MetabonutoB. CrnennpHUYecKyr0 BHPYCHHTHOUPYIOIIYIO
AKTUBHOCTb MCCIIEyEMbIX MAaTEpPUAIOB OINPEICISId B COOTBETCTBUHM C
METOJIUYECKUMH  peKOMeHIanmusiMu  «PyKOBOACTBO 1O  MPOBEAC-HUIO
TOKJIMHUYECKUX HUCCIIEAOBAHUM JIEKAPCTBEHHBIX CPEICTB». AHTUMHUKPOO-HYIO
AKTUBHOCTb PACTUTEIIPHBIX 3KCTPAKTOB ONPEACIIIA JUCKO-TU(PPY3nOH-HBIM
MeToaoM. CratucTtudeckass oOpaboTKa MaTepuana MOpoBelIeHAa C MCIOJIb-
30BaHMEM ITaKeTa IMPHUKIaIHbIX mporpaMm Statistica 10,0.

ITomydeHHBle pe3ylIbTaThl M HMX HOBHU3HA: IIPOBEIEHO MUKPOC-
KOITMYECKOE HCCIIeJIOBAaHUE CTpOoeHUsI KopHel F. violacea, F. kuhistanica u F.
gigantea. IlokazaHo pa3HOOOpa3ue MeTabOIUTHOTO TPOPUIIT KOPHEH U CeMSIH
F. violacea, xak paHee He H3YYEHHOTO BHJA M OCHOBHOTO OOBEKTa
uccienoBanus. IlpomeMoHCTpupoBaHa CneU@UIHOCTH METabOJIOMHOTO
npoduiist 06pas3ioB UCCIEIOBAHUS B 3aBUCUMOCTH OT CIocoba UX MOJTyueHuUs..
[Tonydens! naHHbIe: O (GUTOXUMUUYECKON XapaKTEPUCTUKE KOpHEU U ceMsH F.
violacea, F. kuhistanicawn F. gigantea, o cogepXaHuu oOIIUX MOJU(PEHOJIOB B
KOPHSX M ceMeHax; nH(popmanusi 00 aHTHOKCUIAHTHOM ITOTCHITAJIE KOPHEH M
CeMsIH; YCTAHOBJIEHA BHPYCHHTHOUPYIAsi aKTUBHOCTb KaMeIW, BBDKMMOK U
9KC-TPAKTOB, IIOJIYyUYCHHBIX W3 KOPHEH W CeMsH; IOJydYeHBl JaHHBIE OO0
AHTHOAK-TEpPUAJIBHBIX W  MPOTHBOTPUOKOBBIX  CBOMCTBAxX  0Opas3lioB,
MOJTYUYEHHBIX M3 CEMSH U KOPHEH HI0B (hepyiIbl, BKIIFOUYCHHBIX B paboTy.

PexoMeHIaIUM MO0 HMX HCHOJb30BaHUIO. Pe3yabTaThl MHKPOCKOIIUYEC-
KOTO MCCIIEJOBAHUS MOYKHO HCIIOJIb30BaTh KaK OJWH W3 CHOCOOOB UIEHTHU-
dukamuu npenacraButenet poaa Ferula L. PesynpTathl MeTab0JIOMHOTO
WCCIIETOBAHUS 3aKJIAbIBAIOT TIPOYHYIO OCHOBY Ui OYIyIIMX HMCCIETOBAHUN
(hapMaKOTrHOCTUYECKOTO, (PapMaKOJIOTUUYECKOTO W MPOMBIIIUIEHHOTO MOTEH--
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nuaja, a TakXe MO3BOJISIOT OMNPEACIUTh MOMJIMHHOCTh U JOOPOKAYECTBEH-
HOCTh JIEKAPCTBEHHOI'O PACTUTEIILHOTO ChIpbs. B 11e1oM, moJIydYeHHBIE
pe3yJIbTaThl MOTYT OBITh HCIIOJIb30BAHBI JJIs CTYJAEHTOB Ha Kadempax dap-
MaKOTHO3UHU, (hapMaKOJIOTUH, MHUKPOOUOJIOTHH, BUPYCOJIOTUH M HMMYHO-
JIOTUHY B MeIUITHCKUX BY3-ax u koJuiekax, Hay4YHO-UCCIIE10BATEIbCKUX 1ICH-
Tpax; BO3MOXXHO HCIOJIb30BaHME U MPUMEHEHUE PE3YyJIbTATOB IPU BBIMOJI-
HEHUM HAY4YHO-UCCIEAOBATEIbCKUX pPaOOT acmupaHTaMH U COUCKATEISIMHU
(hapMaleBTHUECKOTr0, XUMHUUYECKOTO U MEAUIIMHCKOTO poduieil.

OO6macTp npuMeHeHNA: (hapMakorHO3us, (hapMakoiaorus, puroTepanus,
BUPYCOJIOTUS, MUKPOOUOJIOTUS.
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AHHOTATCHAN
MagnoHazapoBa Cynxus HoébmoeBHa
«Omy3unmm papmakorsocTrkuu ce Hamyau kamon (Ferula), xu gap
TOYUKHUCTOH MEPTIHI»

Kamamaxou xamuna: F. violacea, F. gigantea, F. kuhistanica, TaxKuKu
MHUKPOCKOT, MeTabojaoMuKa, TaBcudu (UTOXMMUSIBH, MyXTaBou Tojude-
HOJIX0, (abOHOKMHU 3UITUOKCUIAHTH, 3WIAUBUPYCH, 3UIIUMUKPOOHR Ba
(habOII-HOKUHU 3UTN3AHOYPYFil.

Makcagn TaXKHUKOT: OMY3UIIM XYCYCHUATXOU (PapMaKOTHOCTHUKHHU Ce
Hamyau asnomu Ferula L. Ferula violacea, Ferula gigantea Ba Ferula
kuhistanica, xu nap xyayad Yymxypuu TOUUKUCTOH MEPYSIHI.

VYCynxou TaXKUKOT Ba UCTU(POAAN TaYXU30T: TAXKUKOTH MUKPOCKOITUU
pemaxon Oapou TaxXKHMKOT BOpHA Kapaamymgan Hamyaxou Ferula tuOxm
METOJMKAW MabMyJIMU TaXJIWIM MHUKPOCOXTOPH Try3apoHuaa Inya. bapou
ry3apoOHUIAaHU TAXKMKOTH METa0O0JOMH Ba TaxJIWiIM (UTOXUMUSIBHA Xpoma-
torpadusu Moeb OO MaCC-CIEKTPOMETpHUs, XpomMaTorpadusii MOEruu
6ananacudat Ba CIEKTPOCKOINUSN PE3OHAHCU XaCTauu MarHuTi 6a kop Oypaa
mynana. Kopkapam mabiaymoTxo 60 uctudona a3 tabMUHM OapHOMaBUU
Metaboscape 2022 b (Bruker Daltonics) 6apou kopkapau MabIyMOTXOH XOM,
XCMS Online (Bepcusiu 1.10.9) 6Gapou ryzapoHuIaHu TaXJIMIIM METaOOIOM,
nHuyHuH MetFrag Web Ba CFM-ID 6apou MyailsHKyHUM METaOOIUTXO
aHdqoM noaa Imya. PabOJTHOKMM MaxCyCH BHPYCMaHBKYHAHIATHU MaBOJIH
TaXKHUKIIIa-BaHIapo MyBO(MHUKH METOAMKAX0ou TacussHaMmyaau «Jlactyp oun 6a
ry3apo-HUJaHU TaXKUKOTXOM TO KIMHUKUM BOCUTAXOHW JOPYri» MyausH
HamynaHa. DPaboauaTH 3WIJAMMUKPOOUN YaBXapXou pycTaHid 00 ycyiu
nucko-guddys3n myaiisH kapaa mya. Kopkapau omopun maBos 00 uctudomaa
a3 Oacrtam 6apHo-maxou amanum Statistica 10,0 (Statsoft, UMA) uupo xapma
Iy,

Hatngaxou 6a pmacT oBappallyia Ba HAaBrOHHMM OHXO: TaXKUKOTH
MUKPOCKOIIMU COXTOpHU pemmaxou F. violaceae, F. kuhistanica Ba F. gigantea
ry3apoHua mysa. 'yHOryHuu TapkuOu MeTaboIMTHU Pelllaxo Ba TYXMUX0U F.
violacea, XxaMuyH HaMyau KaOJaH OMYXTaHallyJa Ba OOBEKTH AacOCHUU
TaXKUKOT HUIIOH Joda Iya. Maxcycusitu mnpoduiico3uu MeTadboioMuu
pemaxo Ba Tyxmuxou F. violacea Bobacta a3 y3BU pycTaH#! Ba ycyau 06a AacT
OoBapJaHU HaMyHaW TaXKUKIIyJa HHUIIOH gojda Iya. MabwiymMoTrxo 6a macrt
oBapaa IIya: Oouj 0a XyCyCHATXOM (PUTOXHUMUSBUU PEIIax0o Ba TYXMHXOU
Hamyaxou F. violacea, F. kuhistanica Ba F. gigantea; oun 06a MyXTaBou
noau(EeHOIXOM yMyM# Jap pemaxo Ba TYXMHXO; MabIyMOT gap Oopau
$habOTHOKMM  3WIMOKCUIAHTUN  pelIaxo Ba TYXMHXO; (aboIHOKUU
BUPYCMaHbKYHAHAATMd HAMYHAXOU CaMF, aIuIypia Ba 4YaBXapXou a3 periaxo
Ba TYXMHUXO MyKappap kapaa mya. HWHuyHuH oumag 06a XOCHSTXOHU
SUAAUMUKPOON Ba 3UAAM3AHOYPYFUU HAMyHAaXOW pelIaxo Ba TYXMHUXOHU
Hamyau Taxkukiiymaan Ferula, uttuinoor 6a gact oBapaa miya.

TaBcusaxo 6apon uctudoma. Hatnyaxou omy3uinm TaXKMKOTH MUKPOC-
KOIUPO METABOH XaMUyH sIK€ a3 yCYJIXOM UICHTU(DUKATCUSN HAMOSHIATOHU
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anogu Ferula L. uctudonma kapa. Hartmyaxom TaxKUKOTH MeTa0OIOMi
Oapou TaxKMKOTXOM MwuHOabmau (papmakorHosit, Qapmakonaorii Ba
MOTEHCHAJIM CaHOATH acoCU MyCTaxKaM MeIIaBaH/, WUHYYHUH HUMKOHUST
MeIUXaHd, KA acilid Ba Xymicudar OymaHM améu XOMHM PYCTaHUTHA MyausH
Kapaa maBana. [Jap MayMyb HaTUYaxod TaXKUKOTPO MYMKHUH acT Oapou
JTOHUIIYYEH aap kadeapaxou hapmakorHo3us, dhapmakoiorus,
MUKPOOHMOJIOTHS, BUPYCOJIOTUSI BA UMMYHOJIOTUSIM MAKOTUOU OJIMU THOON Ba
KOJUIEYX0, MapKa3xou WIMH-TaXKUKOTH TaBCUsA HaMyZ, XaHIOMH HYPO
HaMyJaHU KOPXOU WJIMHA- TaXKUKOTUM aCIIUPAHTXO Ba YHBOHYYEHU COXAXOH
(dbapMaTceBTH, XMMUS Ba THOOH MaBpuIu UCTU(HOIA KApOp MO/,

Coxan wucrudoma: dapmakornosus, ¢GapMakosoTus, THEXTAPMOHH,
BUPYCOJIOTHS, MUKPOOUOJIOTUSI.
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ANNOTATION
Mavlonazarova Sulkhiya Noyobshoevna
“Pharmacognostic study of three species of Ferula growing in Tajikistan”

Keywords: F. violacea, F. gigantea, F. Kkuhistanica, microscopy,
metabolomics, phytochemical characterization, total polyphenol content,
antioxidant, antiviral, antibacterial, and fungicidal activity.

Aim of the study: To investigate the pharmacognostic characteristics of
three species of the genus Ferula — Ferula violacea, Ferula gigantea, and Ferula
kuhistanica—growing in the Republic of Tajikistan.

Materials and methods: Microscopic examination of the roots of the
studied Ferula species was carried out using standard methods of microstructural
analysis. Metabolomic studies and phytochemical analyses were performed using
liguid chromatography—mass spectrometry (LC-MS), ultra-high-performance
liqguid chromatography (UHPLC), and nuclear magnetic resonance (NMR)
spectroscopy. Data processing was conducted using Metaboscape 2022b and
XCMS Online for metabolomic analysis, as well as MetFrag Web and CFM-ID for
metabolite identification. Specific virus-inhibiting activity of the studied materials
was determined in accordance with the methodological guidelines “Guidelines for
Conducting Preclinical Studies of Medicinal Products.” Antimicrobial activity of
plant extracts was assessed using the disk diffusion method. Statistical analysis
was performed using Statistica 10.0 software.

Results and novelty: A microscopic study of the root structure of F.
violacea, F. kuhistanica, and F. gigantea was carried out. The diversity of the
metabolite profile of the roots and seeds of F. violacea, a previously unstudied
species and the main object of the research, was demonstrated. The specificity of
the metabolomic profiles of the samples depending on the method of their
preparation was established. Data were obtained on the phytochemical
characteristics of roots and seeds of F. violacea, F. kuhistanica and F. gigantea; on
the content of total polyphenols in roots and seeds; and on their antioxidant
potential. Virus-inhibiting activity of gums, pressed residues, and extracts derived
from roots and seeds was identified. Data on antibacterial and antifungal properties
of samples obtained from the seeds and roots of the studied Ferula species were
also obtained.

Recommendations for use: The results of the microscopic study can be
used as a method for identifying representatives of the genus Ferula L. The
metabolomic findings provide a solid foundation for future research into the
pharmacognostic, pharmacological, and industrial potential of these plants, as well
as for determining the authenticity and quality of medicinal plant raw materials.
Overall, the results may be used in educational processes at departments of
pharmacognosy, pharmacology, microbiology, virology, and immunology in
medical universities and colleges, as well as in research centers. They may also be
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applied in scientific research conducted by postgraduate and doctoral students in
pharmaceutical, chemical, and medical fields.

Field of application: Pharmacognosy, pharmacology, phytotherapy,
virology, microbiology.
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