





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, Cpean3eMHOMOPHE,
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 OOYCIOBJIEH MOBBIIICHHBIM COJEPKaHUEM A(UPHOTO
Macina, ¢epysoBoi KHCIOTHI, acape3eHa, ¢dapHesudepona, ymOenaudepoHa,
CECKBUTEpIICHa, acaoeTnia, CECKBUTEPIICHOBOTO KyMapyuHa, acCuMa(oeTUINO0IA U
JPYrUMH XUMHUYeCKUMH coeanHeHusMu [3, €29030562]. Hanuuue TepneHouaoB,
BKJIFOYAsi TUTEPIICHBI U CECKBUTEPIICHBI, M CBSI3aHHBIC C HUMH aHTHMHUKPOOHEIE,
NPOTUBOTPUOKOBBIE W MpOTHBOMapasuTapubie 3G eKTs, eme  Oomblne
O 4EPKHUBAIOT TEPANICBTUUECKHI MOTEHIIMAJ 3TOr0 poja pactenuii» [4, ¢. 31-39].

Kamenr (MJICUHBIH COK) SIBISIETCS OJHUM U3 I[EHHBIX KOMIIOHEHTOB
npejcTaBuTenei poaa Gepysibl, KOTOPbIA MPUMEHSIOT B CYXOM U CBEKEM BHJIE,
B BOJIHOM M CIIMPTOBOM JKCTPAaKTaXx M HACTOMKAX. DKCTPAKTHl U HACTOWKH H3
HAJ3€MHBIX U TOJ3EMHBIX YacTeW pAa3JIMYHBIX BHUJIOB 3TOW TPYMIBI PACTCHHI
UCIIOJIb30BAIM W TPUMEHSIOT TNPU TATOJOTHUAX HWHQPEKIMOHHOTO M HEeWH(]EK-
IIMOHHOTO TIPOUCXOXKIEHUS: TyOepKyn€3e JNErkux, cudpuimmuce, cTadhruIOKOKKOBBIX,
CTPENTOKOKKOBBIX M BUPYCHBIX 3a00JIEBaHUSIX, CaxapHOM JuadeTe, peBMaTU3Me,
OpoHXUaIbHOU acTMe, OOJIE3HSAX MEUCHH, TTOUYEK U IIepeOpalbHOM aTepPOCKIEPO3e
[5, c. 419-422; 6, c. 59-62; 7, e107274].

Pactenuss poma Ferula L. w3naBHa uWCnonb3yrOTCS IS TEparuu
3a001¢BaHNl HEPBHOM CHCTEMBI, TaKuMX Kak Ooie3Hbp Aunblreiimepa, 00w,
JENPECCUU W CYJIOPOTH, JJIsl JICUCHHUS 3JIOKQUECTBEHHBIX HOBOOOpa3zoBaHUM [8,
€00017; 9, €92742; 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, e59087-3] ormeuaroT, 4TO «0OOJEe BBICOKAs KOHIIEHTpanus (EHOJIOB W
BBIDA)KEHHAs AHTHOKCHJIAHTHAsi AaKTUBHOCTb XapakKTepHbl [JIs  TOMYJISIIUH,
POU3PACTAIOIINX B BEICOKOTOPHBIX pailloHAX).

MeTabonoMHBINM aHAIW3 TO3BOJSIET W3Y4YaTh BECh XUMHUYECKHH TPOQUIb
KOKJOM YacTH JIEKapCTBEHHOTO pACTEHHUS, BBISBISATH HOBBIE TNEPCIIEKTUBHBIE
INPUPOAHBIE COCAMHEHHS U o0ecrmeurnBaTh HaAE&KHOCTE U 3((PEKTUBHOCTH
duToTepanuy, Y4YUTHIBasS M3MEHYUMBOCTH COCTaBa PACTEHHM U3-3a YCIOBHUU
OKpY’Karolel cpelbl, BhIpallliBaHusi W ce30Ha. Vcmoiab30BaHMe MeTaO0JOMHBIX
METOJIOB HCCJIEAOBAHUS JICKAPCTBEHHBIX PACTEHUN HEOOXOMMMO ISl UIAEHTU(DU-
Kallud aKTUBHBIX COCJWHEHUM, KOHTPOJIS KadecTBa M  CTaHJapTU3aLUU
¢duTompenapaToB, TMOHUMAHUS MEXaHU3MOB WX JEHCTBHS U OE30MMaCHOCTH.
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KoMrmekcHOe HM3ydeHHE OMOJIOTMYECKH AaKTHUBHBIX COCIWHCHHHA, C ITOMOIIBIO
MEPEIOBhIX AHATUTHYECKUX METOJOB, OTKPBIBACT MEPCHEKTUBBI I OTKPHITUS U
pa3paboTKK HOBBIX (hapMaleBTHUECKHUX IPErmapaToB, MOTEHIIMAIBHO CIOCOOHBIX
yIAY4IINTh KA4eCTBO XU3HH U 37J0pOBbe uenoBeka [12, ¢. 97-105].

«DKCTpaKThl M3 KOpPHEH M HaA3EMHBIX dYacTeil pacTeHus pona (epyiibt
OKa3bIBAIOT WHTHOUPYIOIIEE ACHCTBHE HA pasIMYHBIC BUPYCHI, YTO JEIaeT X
NIPHUBJICKATEIHHON aJTbTEPHATHBOW OOBIYHBIM MPOTHUBOBUPYCHBIM cpencTtBam» [13,
e0040218]. CormacHO HMMEIOIMIUMCS HAay4YHBIM JIaHHBIM, «IPEJICTABUTEIN POJa
Ferula L. obOnamaroT CHIBHBIM aHTHOAKTEPHAIBHBIM M TPOTHBOIPUOKOBBIM
nericteuem [14, e€1485463; 15, c. 82-93]. Taxke KIMHWYECKHE HCCIICIOBAHUS
MIOKa3aJii, 4TO HEKOTOphIe BHIbI, Takue kak F. assa-foetida, moryT sddexTuBHO
ucronb3oBarhes npu gedeHun COVID-19» [16, ¢. 152-165; 17, ¢. 364-385].

Pecriyonuka TamKukucTaH XapaKTepU3yeTCsh HE TOJBKO CICHH(PUICCKUMU
IPUPOTHO-KIIMMATUIECKUMH YCIIOBUSIMH, HO M pa3zHooOpaszueMm (opbl U (ayHHI.
Pasnuunbie Buasl pona Ferula L., B OCHOBHOM TOpHBbIC pAaCTCHHUs, MPEHMYIIECT-
BEHHO mpowu3pacrator Ha BbeicoTax oT 300 mo 3600 M Haxm ypoBHem Mmops. Ha
TEPPUTOPHUM HAIEH CTpaHbl, SBISIOMIEHCS BBICOKOTOPHBIM PETHOHOM, BCTpe-
qaroTcsi 37 BHUIOB MPEACTABUTEIICH ATOr0 poja pacTeHws, 6 W3 KOTOPhIX — 3H-
JeMuuYHbIe BHIIBI U1 Pecryonmukn Tamkukucran [18, ¢. 321-326; 19, 250-320].

AHanu3 Hay4YHOW JUTEpaTyphl TIO3BOJIAET 3aKIIOYUTh, 4YTO (papmaxo-
THOCTUYECKAsT XapaKTePUCTUKA (BKIIIOYAs MHUKPOCKOMUYECKOE M METa00JIOMHOE
UcclieZIoBaHus) nipeacTaBuTenieid poga Ferula L., B wactHocTn BuaoB F. violacea,
F. gigantea u F. kuhistanica, npouspacratonux Ha Ttepputopuu PecryOnuku
Tamxukuctan, octaércss HemzydeHHOUW. CrnemoBarenbHO, YriyonéHHOE (apMako-
THOCTHYECKOE HCCIEAOBAHUE JAHHBIX BHIOB (epylibl MpencTaBisieT OOJbIION
HAyYHO-TIPAKTUYECKUH MHTEPEC U SIBISICTCS] BEChbMa aKTYaTbHBIM.

CreneHb Hay4HOUl pa3padoOTaHHOCTH HM3y4daemMoil nmpodsaembl. Hccie-
JIOBaHUS 10 M3YYCHHIO OOJIBIIMHCTBA BUIOB pojaa Ferula L. mpeumyiiecTBeHHO
IPOBOAMIINCH YYEHBIMU U3 OJMXKHETO U JANbHEr0 3apyOekbs. ¥Y30eKCKIUMH HCce-
JIOBATEJISIMA U3YYEH XUMUYECKUN COCTaB HAA3EMHOM U IMOJ3EMHOM 4acTel BUIOB
depyspl, Tpou3pacTaIIUX Ha TeppuTopuu 3Toi ctpansl [20, €. 275-284; 21, c.
52-56; 22, c. 172-177; 23, €266654]. Coobmiaercs o edeOHO-TTPOPHUIaKTHICCKOM
s dexTe BUAOB TAaHHOTO PACTCHHSI, BCTpEUArONIuXcsi Ha Tepputopun KaszaxcraHa,
Keipreizcrana u Typkmenucrtana [24, c. 487-503; 25, c. 109-111]. ®duroxumu-
yeckol xapakrepuctuke F. tadshikorum, mpouspacraromieli Ha TeppUTOPUM
TapkukncTaHa, TMOCBAIICHBI padoThl Sharopov F. m coaBr. [26, c¢. 18-23].
N3ydeHnt0  QUTOXMMHYECKHX  CBOMCTB H  OHOJIOTMYECKOW  aKTHBHOCTH
npeacTaBuTeNield poga (Gepyiibl MOCBSIICHBI TPYAbl MHOTOYHCICHHBIX HCCIIEIO-
BaTeliel eBpONEHCKUX M a3uaTckux crpaH [27, €705007; 28, c. 31-39; 29, c. 9-14;
30, e43312-24; 31, €111830].

OnHako B JIOCTYNMHOW JIMTEpaType OTCYTCTBYIOT HAy4YHbBIE JJaHHBIE O
(apMaKOTHOCTHYECKUX  CBOWCTBAax BHIOB (epysbl, MPOU3PACTAIONINX B
Pa3TUYHBIX MPUPOTHO-KIUMATHISCKUX YCIoBUsIX PecryOnmku TamkukucTaH, 94To
MOJITBEPKAACT AKTYAIbHOCTh TEMBI TUCCEPTAITMOHHOTO UCCIICOBAHUS.



CBsi3bp HccJIeI0BaHUSI ¢ NMporpaMMaMu (NMPOeKTaMMu), HAY4YHOH TeMa-
THKOM. JluccepTallMOHHOE HCCIIEIOBAHUE OCYIIECTBISUIOCH B PaMKax TEMBI
HAy4YHO-HUCCIIEIOBATENbCKON PaboThl Kadenpsl (apMakOrHO3MM U OpraHU3AIMU
SKOHOMHUKOM (hapMauuu «PacTUTENbHOE CBIPHE YIIECNbS PEKM XapaHroH» U
MHUIIMATUBHON HAay4HO-MCCIIEIOBATENbCKOW TeMbl Kadeapbl MHUKpPOOUOJIOTHUH,
UMMYHOJIOTUM U BUpycosioruu «M3yueHne aHTHOAKTepUalbHOU aKTUBHOCTH
nekapcTBeHHbIX pacteHndt Tamxukucranay ['OY «TTMY umenn AOyanu uOHU
Cuno».

OBILIASA XAPAKTEPUCTHUKA PABOTHI

Heas uccaenoBanus. M3yuuth ¢GapMaKOTHOCTUYECKYIO XapaKTEPUCTUKY
Tpéx BUIOB poxa ¢epyinbl: Ferula violacea, Ferula gigantea u Ferula kuhistanica,
Ipou3pacTaiux Ha Tepputopun Pecnyonuku TamkukucTa.

3amaum ucciie0BaAHNS:

1. TIpoBecT MUMKpPOCKOIHMYECKOE HM3YYEHHUE KOPHEW HCCIIeyeMbIX BHUOB
bepybl.

2. IlpoBecTu HereneBoe MeTabOIOMHOE HWCCIIENOBaHHWE KOpHEW W ceMsH F.
violacea, kak OCHOBHOTO 00bEKTa UCCIICIOBAHMSI.

3. U3yunts cnenupuyHocTs MeTabonomMHOro mpoduins xopHed u cemsH F.
violacea B 3aBHCHMMOCTH OT OpraHa W crocoba MOJYYCHHs HCCICTyEeMbIX
00pa31oB (Kameau, BBDKUMOK U SKCTPAKTOB).

4. V3yunth GUTOXUMHYECKUE CBOMCTBA OOPA3IOB, MOJYYCHHBIX U3 KOPHEH U
CEMSIH UCCJIEYEeMbIX BUIOB (Depyibl.

5. Ompenenutsh cojepkaHue oOOUMMX TMOAU(EHOIOB M AHTHUOKCHUIAHTHBIN
NOTEHIIMAI 00pa3IOB, TMOJYYCHHBIX U3 KOPHEW M CEMSH HCCIEAYEeMbIX
BUJIOB (PEPYIIbI.

6. OueHnTh BUPYCHHTHOMPYIOUTNH, aHTHOAKTEPHAIBHBIA W TPOTUBOTPHOKO-
BbIN A (PekThl 00pa3loB, MOJTYUYCHHBIX W3 KOpPHEH W CEeMsIH UCCIEAyEMBbIX
BUJIOB (PEpPYIIbI.

Oo0bexT HccaemoBanusi. OOBLEKTaMH MCCIEIOBAaHUSA SBISUINCH KaMeEb,
BBDKMMKHM M 9KCTPAKThI, IOJyYCHHBIC U3 KOPHEH U ceMsH TpéX BUA0B poaa Ferula
L.: F. violacea, F. gigantea u F. kuhistanica, nmpouspacraronmux Ha TEpPPUTOPHUH
Pecny6nuku TamkukucTaH.

IIpexmer wucciaenoBanus. ®dapmakorHocTuueckass XapaKTEepUCTHKA, B
YaCTHOCTH, MHUKPOCKOIIMYECKOE HCCIEAOBaHUE, HU3YYEeHHE METabOoJIOMHOIO
npoduist Buga F. violacea, cpaBHHTENbHBIH (GUTOXMMUYECKHI aHAIU3, OICHKA
BUpyCHHTHOUpYIOmero 3(dexra, aHTHOAKTEPUATbHOM W MPOTUBOTPHUOKOBOMA
AKTUBHOCTU JKCTPAKTOB, MOJYYEHHBIX M3 KOPHEM M CEMSH MCCIEAYEMbIX
00BEKTOB.

HayuyHnast HOBU3HA HCCJIEJOBAHUSA:

1. BnepBsie nMpoBeIeHO MUKPOCKOITUUECKOE UCCIIEIOBAHUE CTPOCHUS KopHel F.
violacea, F. kuhistanica u F. gigantea.

2. TlpencraBieH MepBBbIM KOMIUIEKCHBIN HeleneBod MeTrabonoMHbIM aHanu3 F.
violacea.
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3. BnepBbie mpopeMoHCTpupoOBaHa CHEUU(PUUHOCTE METa00JIOMHOTO MpoduIs
KopHel u cemsH F. violacea B 3aBucHMOCTH OT OpraHa pacTeHHH M Criocoda
HOJYy4YEHUS UCCIEAYyEMOro oopasia.

4. BrepBble MOMYy4YeHbl JaHHbBIE O (DPUTOXMMHUYECKON XapaKTEPUCTUKE KOPHEU U
CeMsIH UCCIIeI0BaHHBIX BUAOB (DepyJIbl.

5. Bnepsble nonydeHa uHGoOpMalMs O COAEPKAHUM OOMIMX MOJU(PEHOJIOB U
AHTUOKCUJIAHTOM MOTEHLHAJe KOPHEH M CEMSH MCCIECJOBAaHHBIX BUIOB
bepybl.

6. BrepBele  yCTaHOBIEHa  NPOTUBOBUPYCHAas  aKTUBHOCTh  OOpPAas3IlOB,
HOJyYEHHBIX U3 KOpPHEN U CEMSIH UCCIEeI0BaHHBIX BUI0B (epyIbl.

/. BriepBble moiydeHbl JaHHbIE 00 aHTHOAKTEPUATBHBIX U MPOTHUBOTPUOKOBBIX
CBOMCTBAaxX OO0pa3lOB, MOJYUYEHHBIX U3 KOpPHEW M CEeMsH MCCIEI0BAHHBIX
BUJIOB (PepyJIbI.

Teopernyeckasi 1 NPAKTHYECKASA 3HAYMMOCTb PadO0ThI.

Teopernyeckass 3HAYMMOCTH JAHHOW JUCCEPTAIIMOHHON PabOTHI 3aKIIIO-
YaeTcsl B CYIIECTBEHHOM PAaCUIMPEHUH CBEICHUM O PapMaKOrHOCTUYECKOM Xapak-
TEPUCTHKE paHee HeM3y4YeHHBIX BHIOB ¢epyinsl: F. violacea, F. kuhistanica u F.
gigantea, mnpomspacrarommx Ha Tepputopuu PecnyOomukm  Tamxukucral.
[TonyueHHble pe3yabTaThl UMEIOT OOJBIIOE 3HAYEHHE B TIOUCKE MPUPOIHBIX
UCTOYHMKOB M JaJIbHEWIIEH NepcreKTUBe pa3paboTKH Ha OCHOBE BHUIIOB (Pepylibl
3¢ ()EeKTUBHBIX JIEKAPCTBEHHBIX CcpencTB. OOLIMPHOE XUMHUYECKOE pa3zHOOOpasue,
BBISIBJICHHOE B JAHHOM MCCIIEJOBAaHUH, 3HAUUTEIBHO PACIIMPSEeT METa0OJIOMHBIN
nanamadT poma Ferula L. u maér nennyroo uHGOpMAIHMIO 0 OHOCHHTETHYECKHX
NyTAX, IPOTEKAIOIIUX B 3TUX PACTCHUSIX.

IIpakTHyeckasi 3HAYUMOCTb BBITIOJTHEHHON PabOTBI COCTOUT B TOM, YTO
BIIEPBBIE MONTyYeHa UHPOpMaLHs O (apMaKOTHOCTUYECKON XapaKTEPUCTUKE TPEX,
paHee HE W3YYCHHBIX, BUAOB (epynbl. [lonydueHHnbie qaHHbBIE O MOP(OIOro-aHaTo-
MUYECKON CTPYKType KOpHEeW, MeTaboJIOMHOM Npoduiie KopHend u ceMsH Buna F.
violacea, pesynbTarhl H3y4eHUS (PUTOXUMHUYECKHX CBOMCTB MOXHO Oyjaer
UCITONIB30BaTh C IENIbIO MPOBEACHUS MEXBUIOBON nuddepeHnmanun poaa depy-
abl. Pe3ynpTaThl n3ydeHusi NpOTUBOBUPYCHOW M aHTHOAKTEpUATIbHON aKTUBHOCTHU
KaMeI W CIHUPTOBBIX HKCTPAKTOB MOTYT OBITH MCIIOJNIB30BAHBI TPU BBIOOpE
OPUPOJHBIX UCTOYHUKOB U MEPCIEKTUBHBIX (papMalleBTUUECKUX CYOCTaHIMM s
pa3paboOTKM HOBBIX OTEYECTBEHHBIX (PUTOIpPEnapaToB, O00IAaNAIONIUX BBIPAKEH-
HBIMU IPOTUBOBUPYCHBIMU U aHTUOAKTEPUAIIbHBIMU CBOMCTBAMHU.

IToJ10:keHNsI, BBIHOCUMBbIE HA 3AILMATY:
1. OmpeneneH KOMIUIEKC MUKPOCKOMMYECKUX NMPU3HAKOB KOPHEH U BBISBIEH

YHUKaIBHBIN cocTaB u3 419 merabonuroB /s Buaa F. violacea. Ycranos-

JIeHa 3aBUCUMOCTbh COCTaBa OT CHOC00a SKCTPAKIMU W OpraHocrenuduy-

HOCTb HAKOIUIEHHs COEJAMHEHUMN: B KOpHSIX Mpeo0ianatoT BBICOKOMOJIEKY-

JSIpHbIE BEIIECTBA M TEPHEHOU[bI, & B CEMEHaX — HU3KOMOJEKYISIPHbIE

METa0O0JIUThI, AMUHOKHUCIIOTHI U AJIKAJIOUIBI.

2. BpisBiena BapuaOenbHOCTh COZAEpPKAaHUS MONU(EHOIOB B 3aBUCUMOCTH OT

BUJA U opraHa pacteHus. J[okazaHo, 4TO HamOOJbLIEH AHTUOKCHUIAHTHOM

4



AKTUBHOCTBIO O0JIA/Ial0T ATAHOJIOBBIE JKCTPAKTHI KOPHEH M BBIKUMKH U3

cemsH F. violacea.

3. YcraHoBieHa BBICOKAash BUPYCHHTUOMPYIOIIAsi AKTUBHOCTh AIKCTPAKTOB U
kamenu BunoB F. violacea u F. kuhistanica B oTHomeHnn BUPYCOB TpHIIa
A(HINT) u A(H3N2). JIokazaHo celeKTUBHOE aHTUMHUKpOOHOE jAeiicTBue F.
violacea, xapakrepusyronieecs: BBIpaKEHHBIM OaKTepUIUIHBIM 3((HEKTOM B
OTHOIIEHUU T'PaMIIOJIOKHUTEIbHBIX OAKTEPUIA.

CreneHb 10CTOBEPHOCTH pe3yJbTaToB. HaydHble NOI0KEHUS U BBIBOABI
JUCCEPTALIMOHHON pabOThl OCHOBBIBAIOTCSA HA JOCTATOYHO O0JbIIOM 00bEME J1a00-
paTopHO#l paboThI, OIaromapsi UCTIOIB30BAHUIO COBPEMEHHOTO CepTU(HUIIMPOBaH-
HOr0 00OpYJOBaHUS, MHOXECTBEHHON MOBTOPHOCTH M COBPEMEHHBIX KOMIIbIO-
TEPHBIX METOJOB CTATUCTUYECKOW 0OpabOTKH, a TAKXKE MOJOKUTEIbHBIX OT3hIBOB
Ha ONMyOJMKOBAaHHBIE Hay4YHBIC CTAThU B )KypHaJIax, BXOASIUX B mepeueHb BAK
npu Ilpesunente PecnyOnmuku TamkukucTaH, M MEXKIYHAPOIHBIX KypHasax,
uHaekcupyembix B 0aze nanasix CKOITYC.

CooTBeTcTBHE [HCCEPTAMM NACHOPTY HAYYHOH CHENUAIbHOCTH.
Huccepraunonnas pabora coorBerctByer mnacnopty BAK npu Ilpe3sunente
Pecniy6uku Tamkukuctad 1o cnenuanbHocTIM: 3.4.2. dapMalieBTHYECKas XUMUS
U (dapMakorHosus, myHKToB: 1. «Onpe-aeneHue U MoiayyeHUe HOBBIX AKTHBHBIX
BEUIECTB, MX  HIPHUPOAHOrO  MPOUCXOXKIECHUS,  BBIABICHHE  CBSI3€d U
3aKOHOMEPHOCTEH MEXIY CTPOCHHEM M CBOWCTBaMM BellecTBY»; 3. «M3ydeHue
COCTaBa JIEKAPCTBEHHOI'O PACTUTEIBHOIO ChIPbs, WACHTH(PUKALHS TPUPOIAHBIX
COCJIMHEHUM, pa3paboTka METO/IOB BBIJCICHUS, CTAHIAPTU3AIUM W KOHTPOJI
KayecTBa JIEKAPCTBEHHOI'0 PACTUTEIBHOIO ChIPhSl U JIEKAPCTBEHHBIX (POPM HA €ro
ocHoBe» W 3.3.19. Mukpobuonorus, myHkT 11. «JlelicTBue OWOTHYECKHX U
abnotnyeckux (HaKTOpOB HAa MHUKPOOPTAHM3MbI, MEXaHHU3Mbl HUX aJanTaluud |
PE3UCTEHTHOCTH K (paKTOpaM BHELIHEN Cpebl»

JIMYHBINA BKJIAJ COMCKATEJsl Y4EHOM CcTeneHu. ABTOPOM CaMOCTOSITEIILHO
npoBen€H MHGOPMALIMOHHBIN MOUCK MO TEME TUCCEPTAIMOHHONW paboThl, aHAU3
MEPBOMCTOYHUKOB M aHalIW3 JIaHHBIX HAy4YHOW JIUTEpaTypbl MO TEMe
JTIUCCEPTAIIMOHHON padOoTHI.

JlabopaTopHast M SKCIEPUMEHTAIbHASI YacCTh PaOOTHl BBHITIOJHEHBI aBTOPOM
CaMOCTOATENHHO Ha 0a3ax Kadeapsl (HapMaKOrHO3UU M OpTraHU3AIMN SKOHOMUKOU
dapmaruun 'OY «TI'MY umenu AGyanu nouu Cuno» (r. dyman6e, PT); nabopa-
Topuu Kadenpsl MUKpoOHoIorun, BUpyconoruu u ummyHnonorun HOY «Menuko-
COLIMAJIbHBIN MHCTUTYT TaKUKUCTaHay, Ja00paTOPUU MPOTUBOBUPYCHOM 3aIUTHI
Hay4yHo-nipou3BOACTBEHHOTO IIEHTPa MUKPOOUOJIOTUH U BUPYCOJIOTHH (AJIMAaTHI,
Kazaxcran) u B naGoparopuu buonorun pacrenmii Patrepckoro YHuBepcutera
(Hwro-Ixepcu, CIITIA).

[TocraHoBKka 1eaM M 3a34ad UCCIEJOBaHMS, a Takxke O0OCyXIeHue
pe3ynbTaTOB U 000OIIEHHE BHIBOJOB JMCCEPTALMOHHON PabOThl OCYIIECTBICHBI
P YYaCTUH HAy4YHBIX PYKOBOAMUTENEH. JIMUHBINA BKIJIAJ aBTOpa YKa3bIBAETCA IO
TEKCTY JAMCCEepPTalliH, a TAKXKe B CIIMCKE IMyOIMKaIuii aBTopedepara.



ABTOp HEMOCPEJCTBEHHO MPUHUMAJ y4acTue B IUIAHUPOBAHUU PaOOTHI Ha
BCEX ATanax MpOBEIEHHBIX MCCIENOBAHUMN, MPOAHATU3UPOBAII COBPEMEHHBIE JaH-
HbI€ OT€YECTBEHHOM U 3apy0eKHOM JUTEepaTyphl 10 TEME TUCCEePTAIH, TPOBOIUIT
CTaTUCTHUECKYI0  O0pabOTKy  TOJIYYEHHBIX  MaTepuajioB,  aHAJIU3UPOBAI
pe3ynbTaThl UCCIENOBAaHUM, OO0OOmMMI ¥X B BBIBOJAX ¢ MPAKTHUYECKHX
pEKOMEHAAIUAX, MOJATrOTOBWII MyOJIMKAaUK U J0KIaabl. OCHOBHOM M pelIaroniuii
00BEM PabOTHI BBITTOITHEH CAMOCTOSATEIHHO, COACPIKUT PSIT HOBBIX PE3yIbTaTOB U
CBHJIETEIILCTBYET O JIMYHOM BKJIQJI€ IUCCEPTAHTA B HAYKY.

Anpodauuss W peaausanusi pe3yJabTaToB aucceprauuu. OCHOBHbBIC
MOJIOXKEHUSI paOOThl M3JIOKEHBI W OOCYKJIEHBI Ha CIEAYIOIIUX KOH(EpeHIUIX:
XVII MexayHaponHON HayYHO-IPAKTHYECKOW KOH(EPEHIIUU MOJIObIX YUEHBIX U
ctyneHToB ['OY «TI'MYVY um. AGyanu noHM CHHO», MOCBSIMIEHHON TeMe: «AKTY-
aJbHBIE BOIMPOCHI COBPEMEHHBIX HAy4HbIX ucciaenoBanuity (ymanbe, 2022);
MexayHapoIHOM Hay4yHO-TIpakTHUecKol KoH(pepeHuun «MHTerpanus Teopuu u
NpPaKTUKKA B MEIMIMHE: JOCTHKEHHS U mnepcnektuBbly», (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); Inter-
national symposium «Plants and Human Healthy (dyman6e, 2024); Pecry0-
JMKAHCKOW HAYyYHO-TIPAKTHYECKOW anpenbCKoi KOH(GEHPEMU MOIOABIX YUEHBIX U
cryneatoB HOY “Menuko-conmanbapiii nHCTUTYT Tamkukucrana’” ([ymanGe,
2025); exeromuoit V MexayHapogaHou koHpepeniun HOY «Meauko-comuanns-
HbI uHCTUTYT Tamkukuctanay (Jymanoe, 2025).

AmnpoOanusi nuccepranyoi paboThl COCTOsUIaCh Ha 3acelaHuu Mexkaden-
pajgpHOM TPOOJIEMHON KOMHUCCUU MO TeopeTudeckuM aucturuinHam ['OY «TTMY
umenu AGyanu noau Cuno» (Ne 5 ot 13.05.2025 rona).

IIyonmukanuu mo teme auccepraumu. [lo marepuanaMm AuccepTalMOHHOU
paboThl OMyONMKOBAHO 23 Hay4yHbIX paboT, B TOM uwMcie 4 CTaTbu B pELEH-
3UPYEMBIX HAay4YHBIX KypHallax, BXOISIIUX B peecTp, pekoMeHayembix BAK mpu
[Ipesunente PecniyOnuku TamkukucTaH, U 3 CTaThbH B )KypHAJIaX, HHJICKCUPYEMBIX
B SCOPUS, a taxxke 16 crareil u Te3UCOB B COOPHUKAX HAYYHO-TIPAKTHUECKHUX
KOH(EepeHIIui U CUMITO3UYMOB.

Crpykrypa u 00bém aucceprauuu. [luccepranus uznoxena Ha 190 ctpa-
HUI]AX, COCTOUT U3 BBEACHMS, OOIIEH XapaKTEpUCTUKU paldoThl, 0030pa
JauTepaTyphl, 8 TJaB COOCTBEHHBIX HCCJIEAOBaHUN, OOCYXKIEHUsSI, 3aKIHOUYEHUS,
pEeKOMeHAalMi U Clucka Juteparypsl. JluccepranuonHas padbora coaep:Kut 23
pUCYHKa U 23 TaOIHUIbI.

OCHOBHAS YACTDb UCCIIEAOBAHMUA
Martepuajibl M MeTOAbI Hccaea0BaHusA. B kadecTBe 00BEKTOB HCCIIEHO-
BaHHWs WCIIONB30BaIM pacTtenus Tpéx BumoB poxa Ferula L.: F. violacea Kor., F.
kuhistanica Kor. u F. gigantea B. Fedtsch., coOpanHbIX B pa3IH4YHBIX MPUPOIHO-



KJIMMaTudeckux pernoHax PecmyOnuku Tamxukucran: Bap3oOckom yiienbe u
I'BAO — na Beicote oT 1180 g0 2251 MeTpoB HaJl ypOBHEM MODSI.

B kaudectBe wucciemyemMoro wmarepuana ObUIM HMCIOJIB30BaHbl KaMellb
(MJICUHBIA COK) M CIHUPTOBBIE DKCTPAKTHI U3 KOPHEH, a TakKe BBDKUMKH (COK) U
CIIUPTOBBIE 3KCTPAKTBI U3 CEMSH HccieayeMblx pacTeHuil. Cyxue NOpOIIKU U
AKCTPAKThl U3 KOPHEW U CEMsIH MCCIIEAOBAaHHBIX PACTEHUN MOJIyYaJld C MOMOIIbIO,
MOTU(PUITMPOBAHHON HAMU METO/IUKH.

Mukpockonuyeckoe HcclieJoBaHHE KOpHEH pacTeHHil Tex BUIOB (epylibl,
KOTOpbIE ObLIM BKJIFOUEHBI B UCCIEJOBAHUE, OBLJIO MPOBEAEHO MO OOLIENPUHATON
METOAMKE MUKPOCTPYKTYPHOTO aHAJIU3a.

Jist mpoBeneHusT MeTa0OJIOMHOTO HCCIAEAOBaHUS M (UTOXMMHYECKUX
aHAMM30B OBUIM  WCTOJB30BAHBI  JKHJIKOCTHas Xpomartorpadus C  Macc-
CIIEKTPOMETPUEN, YIbTPaA-BBICOKOIIPOU3BOINUTENbHAS KUIAKOCTHASI XpOMaTorpa-
(ust ¥ CIEKTPOCKONHUSA AASPHOTO MATHUTHOTO PE30HAHCA.

Crnennduueckyro BUPYCHHTHOMPYIONTYI0 aKTUBHOCTh MCCIEAYyEMbBIX Mate-
pUANOB ONpENENsiIi B COOTBETCTBUM C METOJUYECKUMH PEKOMEHIAUsIMU
«PyKOBOJICTBO MO NPOBEIECHUIO JOKIMHUYECKUX HCCIEAOBAHUI JIEKAPCTBEHHBIX
cpenctB». Jlns omnpeneneHus MNPOTUBOBUPYCHOW AaKTHUBHOCTH HCCIENYEMOTO
AKCTpaKTa OBLIM B3SIThl IITAMMBI BUpYyCa TpuMNa, C Pa3IUYHON AHTUTCHHOU
dbopmynoii: A/V1ad/2/09 (HIN1) u A/Almaty/8/98(H3N2). B xauectBe kputepus
cnenupruyeckoro MpPOTUBOBUPYCHOIO JEHCTBUS COEJUHEHUN pacCUUTHIBAIU
xumuoTepaneBTnueckuil unjekc (XTH), onpenensemMbiii OTHOIIEHUEM TOKCHYHOU
xoHuenTpanuu Bemectna (TKS50) k addexkruBHoi koHIIeHTparmu (9KS50).

AHTHUMHKPOOHYIO aKTHBHOCTb PACTUTENbHBIX 3KCTPAKTOB OMNPEAEISIH
muckoauddysuonueiM  MetogoMm (JI/IM), ¢ ucnonb3oBaHuEM YETHIPEX BUIIOB
CTaHIApPTHBIX MATOrEeHHBIX [mTaMMOB Oakrtepmii:  Staphylococcus aureus,
Pseudomonas aeruginosa, Escherichia coli, Klebsiella pneumoniae. Nzyuenue
IPOTHUBOIPUOKOBBIX CBOMCTB MPOBOJMIIN MO OTHOIIEHUIO K 3TAJIOHHOMY LITaMMY
Candida albicans, ¢ ucrnonb3oBanrem cpenbl Cadbypo.

Cratuctuueckas oOpaboTka MaTepuana MpPOBEIEHAa C HCIIOJIb30BAaHUEM
nakera npukiagHbeix nporpamm Statistica 10,0 (Statsoft, CIIIA). HopmansHOCTB
pacnpeneneHus: BeIOOpku onpenernsuid o kputreputo [llanmupo-Yunka. CpaBHeHue
HECKOJIBKMX HE3aBHCUMBIX KOJIMYECTBEHHBIX IPYNI MPOBOAMIOCH 0 H-KpuTeputo
Kpackena-Yomnuca. CpaBHEHHME HE3aBHCHUMBIX BEJIMYMH OPOBOAWIOCH o U-
Kputrepuro ManHa-YuTHH, 3aBUCUMBIX — 10 T-kpurepuro Buiikokcona. Koppes-
1Sl TPOBOJMIIOCH 110 KpuTepuio [Tupcona.

Jlnst ctaTucTryeckoil 0OpabOTKU M3y4YEHUsI MPOTUBOTPUIIIIO3HOM aKTUBHOC-
TH KCCJIENOBAHHBIX O0pa3lOB BCE PE3YNbTAaThl ObUIM MOACUYUTAHBI U BBIPAKEHBI
KaK cTaHAapTHas ommnOka cpenHero. [lpeacraBieHsl pe3yiabTaThl TPEX HE3ABUCH-
MBIX IKCIIEPUMEHTOB, B KaXXIOM M3 KOTOPBIX ObUIO 4 MOBTOPHOCTH. Pazmuums
Mexay Oosiee 4eM ABYMS TpYIIaMH aHAIU3UPOBAIM HA CTAaTUCTUYECKYIO 3HAYU-
MOCTb, C UCHOJIb30BAaHUEM OJHO(AKTOPHOIO TUCIEPCUOHHOIO aHaINu3a. 3HAYCHHUSI
p <0,05 cunTanuch CTAaTUCTUYECKU 3HAUUMBIMH.


https://ru.wikipedia.org/wiki/Хроматография
https://ru.wikipedia.org/wiki/Масс-спектрометрия
https://ru.wikipedia.org/wiki/Масс-спектрометрия

PesyabTaThl ucciaenoBanusi. [1o JaHHBIM Hay4YHOH JTUTEpATyphl, BUIBI
pona Ferula L. cymecTBEHHO pa3InyaroTcs MO aHATOMO-MOP(OIOTHUYECKUM
npuszHakaMm. B 4acTHOCTH, «IIpU U3yYeHUU BET€TATUBHBIX OpraHoB F. foetida
YCTAHOBJIEHO, UTO TMATHOCTUYECKUMU MPU3HAKAMU ChIPbS SBIISIIOTCS (hopMma U
CTpOEHHME KJIeTOK anuaepmuca. Kpome Toro, KopHu pa3HOBO3PACTHBIX 0COOei
JTAHHOTO BHJA PAa3IMYalOTCA IO CTEMEeHU Pa3BUTHUS MPOBOJSIICH 30HBI U
MOIITHOCTH OCHOBHBIX T'MCTOJIOTHUYECKHUX 3JeMeHTOB» [32, ¢. 899-908]. Oxnako
cBeneHus 00 aHaToMo-Mopdoornyeckoi xapakrepucTiuke BuaoB poxa Ferula L.,
npou3pacTarimux B TaKUKHCTaHe, OTCYTCTBYIOT. VCXOms W3 BBINICHU3IIOKEH-
HOTO, Ha TIEPBOM OdTame paboThl HaMU OBLIO TPOBEIEHO MHKPOCKOITHMYECKOE
uccienoBanue kopuei F. violacea.

[Tpu aHanm3e MOMEepEeYHOro cpe3a KOPHsS yCTaHOBJICHO, YTO MPOOKa 3ajeraeTt
10 BCEH OKPYXHOCTH KOPHS U COCTOUT M3 9-16 psIOB TOJICTOCTEHHBIX KJIETOK.
[IpoOka nmeeT TEMHO-KOpUYHEBBIN 1BET. [Ipu MUKPOKOIIMPOBAHUH MTOBEPXHOCTH
BUIHO, YTO KJICTKH MPOOKU KOPHS IUIOTHO MPUJICTAIOT APYT K Apyry (pUCyHOK 1 -
A1) 1 UMEIOT MHOTOYTOJIbHYIO (4-5 YIIJIOB) ClieTKa CriIaKeHHYI0 (opMy (PUCYHOK
-1-B1).

Pucynok 1. -Ilonepeunsiii cpe3 kopus F. violaceae

Ha mnomepeunom cpe3e Xopomio BHIHBI (Io3Ma, COCYAbl KCHUJIEMBI U
NapeHXUMHbIE KJIEeT-KU. [[0J0CTh MapeHXHMHBIX KJIETOK 3alOJIHEHA KPAaXMAJIOM.
KpoMe cxr30reHHOro BMECTHIININA, B TAPEHXUMHBIX KJIETKAX COAEPKATCS MPU3-
MaThyeckue Kpucrtauibl. OCHOBHasi 4acTh KOPKOBOM MapeHXUMBbI MPEICTABISET
co0OM PBIXJIO PACTIONIOKEHHBIE KIIETKU U COCTOUT M3 MHOTOYHUCIIEHHBIX MOJOCTEN
U pas3pbiBOB. B Tommie mapeHXWMbl KOPbl HAOMIOAAIOTCS BMECTHUIIMINA CXH30-
TEHHOTO MPOUCXO0XKIeHUs. CepILIEBUHHBIE JTyUX BBITSIHYTHI B pAIMAIBHOM HaIpas-



JICHUM, TaK)KE XOpOIIO BHUIHBI KJIETKH TapCHXHWMBI, 3allOJHEHHBIC 3allaCHBIM
MUTATEIbHBIM BEIIECTBOM, T.€. KPAXMaJIbHBIMU 3¢pHAMMU.

[lepunukauyeckas 30Ha IEHTPATBLHOTO HMIMHAPA MPEICTaBICHA OCHOBHOM
TKaHBIO, KOTOpasi 3ar0JIHeHAa MHOTOUMCIICHHBIMH TNIA3MaTUYECKUMU KPUCTAIIIIAMH.
MUKpPOCKONTUYECKOE UCCIIEIOBAHNE BBISIBUIIO HEITYYKOBBIM THUIT MPOBOMASIICH CHC-
TeMbl KopHsA. KamOuii pacnosioxkeH B BUJE CIUIOIIHOIO KOJblLA MapajijielIbHO €€
HOBEPXHOCTH.

Ha BTOpOM 3Tarne m3yuyeHusi aHaTOMO-MOP(HOIOTrHYECKON XapaKTepUCTUKH
WCCJIEIOBaHHbBIX PACTEHUI OBLIO MPOBEAEHO MUKPOCKOMMYECKOE U3yUYEHNE KOPHEN
F. kuhistanica. YcraHoBieHo, uTo €€ KOpeHb, Kak U KOpeHb (hepysibl (HOIETOBOM,
HUMEET OKpYIIIy1o hopmy.

[Ipn MHKpOCKONIMM TIOTIEPEYHOTO Cpe3a KOPHS JaHHOTO BUA BBIICISIOTCS
TPHU 30HBI. MPOOKa, TIEPBUYHAS KOpAa W IEHTPaIbHBIA HUIWHIpP. [IpoOka kopud-
HEBATOr'o LIBETA, MOKPHIBAET KOPEHb CHAPYKU, COCTOUT U3 7-8 CIIOEB OAMHAKOBOIO
pasMepa, KOTopbie IUIOTHO NpUJIEraloT Apyr K apyry. Jlanee mox mpoOkoi pacmo-
JaraloTcs pagualbHbIE JIy4d, CXHU30T€HHBIE BMECTHIIWINA, KJIETKH MapeHXHUMBI,
3arMoTHEHHBIE KPaXMallbHBIMU 3EpHAMHU, CEPAIICBUHHBIC JIyYH, KaMOuaabHas 30Ha
u drodma.

Kretku OCHOBHOW TapeHXHWMBl XapaKTEPU3YIOTCS KPYIHBIM pa3MepoM,
O00OJIOYKM CJIerKa YTOJNIIEHHBIE, HWMEIOT OKPYIIIYI0O WU OBalIbHYIO (GopMmy.
BoNbIIMHCTBO M3 KJIETOK YaCTHMYHO WJIM TOJHOCTHIO 3alOJTHEHBI KpaxMadbHBIMU
3EpHaAMU.

Ha nomnepeynoM cpe3e mpocMaTpUBAIOTCS KpaxMaibHble 3€pHA MEJIKOTO
pasmepa, HECIOXKHOM CTPYKTYpbl, M0 (opMe OKpyriible Win oBaidbHble. KiieTku
CEpJIIEBUHHBIX JIydyel XapaKTEepHU3YIOTCS HalWYUeM OOJBIIOTO KOJIUYECTBA
Kpaxmana. B mapeHxuMe KJIeTKM oOpaliaroT Ha ceOsi BHUMAHUE HaJu4yue KJIETOK,
colepKamux KENTbIe NUTMEHTHl. Kak ¥ MOXHO OBUIO OXHJaTh, Ha Cpe3e
POCMATPUBAIOTCS COCYIbI KCHJIEMBI, (pliooMa W KJIIETKH TMapeHXHMBI, KOTOPbHIC
UMEIOT OKPYTIIYIO M BRITSIHYTYIO (hopMmy.

B nenom, ananus pe3ynabTaTOB MUKPOCKOIUU MOMEPEYHOro cpe3a KopHs F.
kuhistanica mokazan, 4To (uio3Ma 3aHMMaeT 3HAYHUTEIBHO MCHBIINN O0BEM IIO
cpaBHEHUIO ¢ Kcmiemon. CepaiieBuHa KOPHEBHINA PEUMYIIIECTBEHHO BBIMTOTHEHA
OCHOBHOM TKaHBIO M3 TOHKOCTEHHBIX OKPYTJIBIX KIIETOK.

Tperbum 3TanioM aHATOMO-MOP(OJOrHYECKOr0 MCCIIEIOBAaHUS KOpPHEW pac-
TEHUH TeX BUIOB (Qepynbl, KOTOpble OBUIM BKIIOYEHBI B paboOTy, SBISLIOCH
MHKpPOCKOIUYECKOe M3ydeHne KopHs F. gigantea. YcraHoBieHo, 4To KopeHb F.
gigantea wumeer okpyrioe crtpoeHue. OH CHapyXd TMOKPBIT MHOTOCIOWHOM
IpOOKON M COCTOUT U3 MIMPOKUX U Y3KUX KieTok. Kopa 3aHuMaer 0oJbllylo 4acTh
KOpPHS W COCTOWT W3 TOHKOCTEHHBIX Y3KHX KIIETOK, BBITSHYTBIX BJOJb €T0
OKPYKHOCTH U TOYTH HE 00PA3yIOIINX MEKKIIETHUKOB.

KneTkn KOpKOBOM TapeHXUMBI, KaK M OCTajJbHbIC KJIETKH, COJEp)KaT
3amacHbple TUTATeNbHBIE BemecTBa (kpaxmain). Takke B KOpE pacroyiOKEHbBI
CXH30reHHble BMecTwinia. [IpoBoasiye 31eMeHThl (COCYAbl KCUIEMBI) JIOKAH-
30BaHbI TI1y0Ke, B LUEHTPAIBHOM LUJIUHAPE.
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[Ipy MHUKpPOCKOMMYECKOM aHalu3€ cpe3a KOpHS JaHHOTO BuAa (epyssl
BBISIBJICHO JIBa THUIIA COCYOB: I'YCTOCIUPAJIbHBIE U JECTHUYHOMOPUCTHIE. Di103M-
Has 4acTh BBIpaKEHa ciiabee (MEHee IHUPOKas); CEpALIeBUHHBIC TyYd JOXOIAT 10
KOpKOBOHM mapeHxuMbl. Kcuiema pa3BuTta Xopoo, e€ cocyabl MHOTOUNCICHHBI U
JOCTUTAIOT  IIEHTpAa  KOpPHS, TpHUEéM  IIEHTPAJIbHBIE  COCYJBl  KpYITHEE
nepudepuitHpix. Kecnnema npeacraBieHa OAMHOYHBIME COCYAaMH WIH UX TpyIma-
Mu. KrieTtkm KOpKOBOW MAapeHXUMbI, KaK W NPOYME, COAEpPKAT 3alacCHbIC
NUTAaTeIbHBIC BEIIeCTBAa (KpaxMalbHbIE 3EpHA) W CXU30TCHHBIE BMECTHIIMIIA.
Cocyapl KCUIEMBI JJOKaTM30BaHbI CTPOTO B IEHTPAILHOM LIMIHHIIPE.

«HTeTpanmss MUKPOCKOIMYECKOT0 aHalu3a ¢ METa0O0JOMHBIM TPOQUIn-
poBaHMEM O00ECTIEYMBAET BCECTOPOHHIOK  (apMaKOTHOCTUYECKYIO  OIICHKY
JIEKapCTBEHHOT0 PACTUTEIBHOTO ChIpbsa. TakoW MOJAXOA MO3BOJIIET HE TOJBKO
OIIPENENUTh CIeNU(UKY KAYeCTBEHHOTO COCTaBa METAa0OJIUTOB B PAa3IMYHBIX
OpraHax pacTeHHs, HO M MPOCIEAUTh OMOCUHTETUYECKHE IMKIBI (POPMHUpPOBAHUS
KJIIOYEBBIX XMMUYECKUX KOMIIOHEHTOB. B uacTHocTH, Hallle npeaplayliee Helle-
neBoe uccienopanue F. violacea moareepauiio, 4To MeTabOIOMHBIN MPOQPHUIB KOP-
HEl W CeMsAH JaHHOTO BHJA JETEPMHHHUPOBAH AKTUBHOCTHIO HIMKMMATHOTO U
(EHIITPONIAHOMTHOTO ITyTeH, a TakyKe OMOCUHTE30M alTKaJOUI0B M TEPTICHOUIOBY
[33, e70123].

«MetabonoMuka Wi MeTaboJIoMHOE MNPOGUIUPOBAHUE SIBISETCS HOBBIM
Hay4YHBIM HampaBjeHHEM B OWOIOTMM M MeAWIHHE. MeTaOOJOMHBIN aHaIH3
MOJKET SBIATHCS d(H(PEKTUBHON aHATUTHIECKON TUIATPOPMON Kak sl PUTOXUMU-
YECKOr0 HCCIICZIOBAHUS PACTUTENBHOTO CHIPbS, TaK W JUISl PETYIAPHBIX MEpO-
OPUATANA TTO KOHTPOJIO KayecTBa PaCTUTENLHOTO MaTepuana u (pUTOmpenapaToBy
[34, c. 243-253].

Hcxond w3 HaydHO-IPAKTUYECKOM Ba)XXHOCTUM JAHHOIO paszeia Hayku,
CIEIYIONTUM D3TaloOM HAIIeT0 HWCCJEIOBAHMS SIBIISIICS METAa0OJIOMHBIA aHAIH3
KOpHEH U CeMsIH pacTeHHsl OCHOBHOTO 00beKTa uccienoBanus - F. violacea.

HeneneBoii merabonoMusblii aHamu3 F. violacea Obut mpoBenéH ¢ HCIONb-
30BaHUEM Macc-criekTpomerpa. Talnuia Macc-XxapakTepHCTUK Oblila CO3/1aHa C
NOMOIIBI0  MporpaMMHoro obecnedenuss Bruker MetaboScape, u mocine
rapMOHM3AIH JJAaHHBIX, MOCIEAYIoed 00paboTKU U KypupoBaHHs ocTayioch 540
Macc-xapakTepucTHk. [Ipenmonaraempie METabOIUTHI, YPOBEHBb TOCTOBEPHOCTH 2a
U 3 ObUM HMACHTU(GUIUPOBAHBI MYTEM COIMOCTABICHUS CIEKTPOB Macc-
XapaKTEPUCTUK C HW3BECTHBIMH COCIMHEHUSIMU M OMOJMOTEKaMH CIIEKTPOB in-
silico.

JIJist ycTaHOBJICHUS TIPUHAIIICKHOCTH BBISIBJICHHBIX COCTMHEHUM (XUMUYEC-
KUX CTPYKTYp), T.€., YTOOBI yIOCTOBEPUTHCS, YTO OHHU MPEACTABIAIOT COOOM
Ounonornyeckne MeTaboNHUThI, a HE CHHTETUYECKUE COCAMHEHHUs, OBLIU OIEHEHBI
nokazatenu NP-cxoncrBa (NP-likeness). [Ipu 3ToM GONBITMHCTBO BBISBICHHBIX
XUMHUYECKUX CTpYKTYyp (n = 470) nonyuunu onenky Bbime 0. s go-
MOJTHUTEIBLHOTO TOATBEPKICHUS OMOJOTUYECKONW 3HAYUMOCTH CTPYKTYpHI OBbLIN
comocTaBiienbl ¢ Oaszoit manueix ChEBI (m1s mepBuuHbix MeTa®ONMHMTOB) U
HECKOJIBKMUMH KOJUIEKIIUSAMHA TPHPOIHBIX PACTUTENBHBIX COCAWHEHUN M3 0a3bl
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nanHbix COCONUT (mns Bropuunbix MeTtaboauToB). U3 540 aHHOTHMpOBaHHBIX
CTPYKTYp JIHMIIIb TPU HE ObUTH OOHAPYKEHBI B HMCCIIEOBAHHBIX OMOXMMHYECKUX
0a3ax JaHHBIX. B COBOKYNMHOCTH 3TH pe3yJbTaThl MOJATBEPKIAIOT JOCTOBEPHOCTH
UAEHTU(DUKAIIMY TPU3HAKOB KaK MPUPOIHBIX META0OJIUTOB.

BriepBbic BBHISBIICHHBIE META0OJHMTHI OBLIM OMNPENCICHBl ITYyTEM COIOC-
TaBJICHUS 3amucedl OoOIeNOCTYNHbIX 0a3 JaHHBIX [JIsi paHee WICHTUPUIH-
POBAaHHBIX MPUPOIHBIX MPOAYKTOB poma Ferula L. BrisBieHHBIE METaOOIUTHI
ObUTH JOIMOJHUTEIBHO PACTPEECCHBl MO0 OMOCMHTETUYECKUM TyTSIM, a TaKkKe
KJIacCU(UIIUPOBAHBI HA YPOBHE CYNEPKIACCOB U XUMHUECKUX KJIACCOB.

B Tabnuie 1 npencraBieH CpaBHUTENBHBIN aHAIM3 paHee ONMKMCAHHBIX MeTa-
oonuToB y mpenctaButenieid poma Ferula L. u Tex, koTopble OBLIM BBISABICHBI
BIIEPBbIC B ATOM HCCiEI0BaHMU. Haiu pe3ynbTaThl MOKa3bIBAIOT pACIIUPEHHE
pasHooOpa3usi MeTabOJUTOB 1O HECKOJBKUM OHWOCHHTETHMUYECKHUM  IYTSIM.
Tepnenounsr (1102 meTroOOMMTOB) OCTalOTCA HanOojiee pa3HO OOpa3HbIMU
merabonuramu, 213 u3 KOTOpeIX uacHTH(GHU-IHpoBaHbl y Buaa F. violacea, 143 u3
HUX SIBJISSFOTCS HOBBIMHU. AHAJOTMYHBIM 00pa30M MIMKUMATHI U (DEHMIIIPOITAaHOUTbI
NPEICTABIIAIOT COO0W OCHOBHOHM MyTh, BKItOUatomui 121 uaeHTHPUIIMPOBAHHYIO
B OTOM UCCJIEJOBAaHUM CTPYKTYpy, M3 HHX 83 — paHee HEONHCaHHBIC.
[IpumMeuaTenbHO, YTO BBIPAXKEHHOE YBEIMYEHUE HAOIIONANIOCH JUISl alKAJIOUI0B U
UX THOPUAOB ¢ 56 HOBBIMU ONMCAHHBIMH METa0OMUTaMH. AHAJIOTHIHBIM 00pa3oM
pa3HooOpa3ue aMHUHOKHUCIIOT M TENTHIHBIX MPOU3BOJHBIX MPOAEMOHCTPUPOBAIIO
3aMeTHOe oOoraImieHue:. OT JIHUIIb 6, ONMCAHHBIX paHee, MeTaboIuTOB, 10 45 Omu-
CaHHBIX CTPYKTYp, U3 KOTOPBIX BCE SBIISIIOTCS HOBBIMHU JJI poja. AHAJIOTUYHBIM
o0pa3oM pa3HOOOpa3We aMUHOKHUCIOT U MENTUAHBIX MPOU3BOAHBIX IPOJEMOH-
CTPUPOBAJIO 3aMeTHOE oOoraIleHre: BCEro JUIb OT 6, ONMMCAaHHBIX paHee, MeTabo-

Ta6nmuma 1. -KonuyectBo  MeTal00JIMTOB,  CHHTE3MPYIOIIMXCH  PA3JINYHBIMH
MeTaboanveckumu myTsimu B F. violacea (n=540)
KonunyecrBo:
Pannee wusBecT- | MeTa0O0IMTLI, MIEHTH-
MeTtaboanyeckuii myTh Hble MeTadoau- | uIMpPOBAHHBIE B 3TOM
ol B Ferula L. HCC/IeIOBAHNU (BIlePBbIE
HJIEHTH(PUIIUPOBAHHbIE)

TeprieHOUIBI 1102 213 (143)
ukuMmaTh! ¥ HEHWITPONaHOU bl + THOPUIBI 781 121 (83)
Ankononabl + ruOpuIbI 28 56 (56)
AMUHOKHCIIOTBI M TIENTH/IBI + THOPHIBI 6 51 (45)
TToNMKeTH BT + THOPHIBI 1 38 (37)
JXKupHbie KUCIOTHI + THOPUIBI 149 24 (23)
VT1eBOIbI + THOPHIBI 2 7(7)
HewusBecTHbIe cOeTUHEHUS 68 30 (25)

JIUTOB JI0 45CTPYKTYP, U3 KOTOPBIX BCE SBIISIIOTCS HOBBIMU TSI JIAHHOTO POJIA.
[Toutn Bce naeHTU(OHUITMPOBAHHBIE COSAMHEHUS MMPON3BOIHBIC TTOJUKETHIOB

(38 merabonutoB), panee B pozae Ferula L. He Oblu onmcansl (37 MeTabOJIUTOB).

Jpyrue myth OWMOCHHTE3a, CBSI3aHHBIC C JKHPHBIMU KHCJIOTaMH M YTJIEBOJAMH,
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TaK)Ke MPOAEMOHCTPUPOBAIM POCT XUMUUYECKOro pazHooOpa3us. Taxxe oOpamiaer
Ha ce0s BHHMMaHue TOT (PaKT, UYTO BCE CEMb XHMMHUYECKUX COEIUWHEHUH,
OTHOCSIILIUXCSL K YIJIEBOAAM M MX ruOpujam, BIEpBbIE ObUIM BBISABIEHBI B POJE
Ferula L.

[Toutn Bce MICHTHU(UIMPOBAHHBIC MOJMKETHIBI U WX ruOpuasl (37 u3 38)
panee He Obutn onmcanbl B poje Ferula L. [Ipyrue mytu OnocuHTe3a, B TOM YHCIIE
CBSA3aHHBIE C KUPHBIMH KHUCIOTAMHU U YIJIEBOJAMH, TAKXKE MPOJEMOHCTPHUPOBAIH
POCT XMMHUYECKOro pazHooOpasust. OOpaiuaer Ha ce0s BHUMaHUE TOT QakT, 4To 23
MeTaboaUTa, XapaKTEPU3YIOUIUXCS KaK KUPHbBIE KUCIOTHI U UX THOPUJIbI, a TAKKe
/ XUMUYECKHX COEIMHEHUMN, OTHOCALIMXCS K YIJIeBOJaM U UX TMOpHiaM, BIIEPBbIC
Obu BBIsBICHBI B poxae Ferula L, T.e., panee He ObLIM OOHAPYKEHBI y JPYTUX
IIPEACTABUTEIIEN ITOTO POAA PACTCHUM.

Tabnuua 2 mpencraBisieT pacrnpeneieHUe CYINEpKIaccOB TEPIEHOUIOB B
npenenax pona Ferula L., cpaBHuBas paHee ONMUCAHHBIC TEPIECHOUIBI C TEMH,
KOTOpble ObUIM BIEpPBbIE HACHTU(PUIMPOBAHBI B ATOM HccheaoBaHuu. Hamm
pe3ynbTaThl  YKa3blBalOT Ha  3HAYMTENIbHOE  YBEIMYEHHE  pa3zHOOOpa3us
TEPIEHOUJI0B, OCOOEHHO B CYIEPKJIACCaX CECKBUTEPIEHOWJIOB M MOHOTEpIIE-
HOMJIOB.

Tabaunna 2. -KosmyecTBo MeTad0JIMTOB M3 PAa3IMYHBIX CYNEPKJIACCOB, CHHTE3HPYIOUIUXCSH
TepneHOoUTHBLIM MeTadoauuecknum nyrtem B F. violacea

KoaunuecrtBo:
CynepkJiace Pannee m3Bect- | MeTa0doaurthl, nieHTHQUIIHPO-
Hble MeTa0o/Ii- | BAHHbIE B 3TOM HCCJIE0BAHUHT
ol B FerulaL. | (BmepBble HAeHTH(PHIIUPOBAH-
Hble MeTa00JHUTHI)
CeCKBUTEPIICHOUIBIT THOPUIBI 714 115 (67)
MoOHOTEPIIEHOH IBI 126 34 (21)
ATIOKapOTHHOUIBI 1 9 (8)
MepoTteprneHou/ bl 33 18 (15)
JlutepnieHOU b1 4 16 (12)
Crepouibl 95 10 (9)
Kaporenousr (C40) 3 2(2)
TpurteprieHOUIBI 21 1(1)
HewusBecTHbIe cOeTUHEHUS 20 8 (8)

CecKBHUTEPICHOWIBI M WX THOPHUABI SBISIOTCS JOMHHHUPYIOIIUM CYIIep-
KiaccoM ¢ 714 merabonuramu, ONMMCaHHBIMU paHee, U 115 merabonmuramu —
wiaeHTuuIMpoBanHeiMi B F. violacea, 67 w3 KOTOpBIX — HOBBIE CTPYKTYPBHI.
MoHoTepreHOUAbl TakKe IMPOJASMOHCTPUPOBAIM 3HAYMTEIBHOE pa3zHOOOpasue:
126 paHee omnucaHHBIX MeETa0ONIUTOB W 34 — HACHTUPUIUPOBAHBI B 3TOM
UCCJIEOBAaHNH, U3 KOTOPHIX 21 METabOoJIUT SBISETCS HOBBIM IS poaa (epybl.
PazHooOpa3ue anokapoTHHOWAOB yBelnumioch. Panee B Ferula L. Obur ommcan
TOJILKO | mpeacTaBUTeNb 3TOro cynepkiacca. Ham ynanock BbISIBUTH €1I€ 8 HOBBIX
COEIVMHEHUMN 3TOW TPYIIIbI.
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JluteprneHouasl (4 panee omucanHsix B Ferula L., 12 HeomucaHHBIX) U
MepoteprieHoubl (33 paHee ONHMCaHHBIX, 15 HOBOBBISBICHHBIX) MPOJIEMOHCTPHU-
poBaJIM YMEpPEHHOE YBEIMYEHHE pa3zHooOpa3us. B cymepkiacce crepounmos
HAOJIIOAJIOCh ~ BBIPAXKEHHOE  yBEIMYEHHE: Obulo  HIeHTu(duuupoano 10
CTEpOUIOB, TIOYTH BCE M3 KOTOPBIX paHee He Obutn ommcaHbl st (hepyinbl (9).
Opnnako,  pa3HooOpazWe  TPUTEPIIEHOMJOB  OCTaBajoChb  OTHOCHTEIHHO
OTPaHWUYCHHBIM: B JAaHHOM WCCIICIOBAHWM OBUT OMUCAaH TOJIBKO OJWH HOBBIN
CTEpOUJI U JIBa HOBBIX KaPOTUHOUJA.

Pacnipenenenne npupoaHsix mpoaykToB F. violacea, oOpasyromuxcs B
pe3ynbTaTe MHUKUMATHOTO U (PEHWIMPONAHOUIHOTO METa00IM3Ma, MPEACTABICHO
B Tabnuile 3, TJe¢ CPAaBHUBAIOTCS paHEe OINUCAHHBIE META0OJUTHI (epyibl ¢
MeTaboIuTaMu, BIIEPBBIC BHISIBICHHBIMH B JTAHHOM UCCJICIOBAHUH.

Tadmuuna 3. -KosindyecTBo MeTa00JMTOB U3 Pa3JIMYHBIX CYNEPKJIACCOB, CHHTE3UPYIOLIHXCH
IIMKHMATHBIM U (peHWIMpPonaHonIHBIM myTsamu B Ferula L.

KosmnuectBo:
Cynepkiacc Pannee usBect- MetaboanThl, HIeHTH(pULH--
Hble METa00JH-ThI | pOBAHHBIE B J3TOM  HCCJIEN0-
B Ferula L. BaHUM (BHepBble HIEHTH(DH-
HHPOBAHHBIE META00JHUTHI)
®enonpubie KUCHOTH (C6-C1) + rudpuabt 21 28 (21)
Oenunnmponanonap(C6-C3) + rudpuast 57 28 (17)
KyMapuHbl + rHOpH/IbI 606 21 (9)
D1aBOHOMIEI 38 16 (11)
JIurHaHs! 21 5(4)
DeHaHTPCHOMTBI - 1(1)
CTHPHIITUPOHBI - 1(1)
Cruns0eHOMIBL 4 1(1)
Maisle menTHIb! - 1(1)
HeusBecTHble coeIMHEHUS 30 19 (17)

BBIIO BBISBIECHO 3HAYMUTEIHLHOE KOJWYECTBO paHEe HEOINMCAHHBIX MeETa
OOJUTOB M3 HECKOJIBKUX CYMEPKIACCOB, B YACTHOCTH, (DEHOIBHBIX KUCIIOT, (DeHUII-
npormaHonoB U (aaBoHOUI0B. DeHonbHbIE KHUCIOTH (C6-Cl) u ux rubpuasbl,
U3BECTHBIC CBOCH aHTHOKCHJAHTHON aKTUBHOCTHIO M CUTHAIBHBIMH (DYHKIIHSIMH,
POJAEMOHCTPUPOBAIM HanbOoJee CYIIECTBEHHOE YBEIMYECHHE pPa3HOOOpas3us: B
JTAHHOM MCCJIEIOBaHUU OBLIO UJIEHTU(GUIIMPOBAHO 28 MeTa0oNuTOB, 21 U3 KOTO-
peIX paHee He ObUT omucaH Ui (Gepyiabl. AHAIOTHYHBIM 00pazoM (QEeHMIpO-
nanoubl (C6-C3) m ux ruOpuabl, KOTOPBIC CIYXaT KIFOUEBBIMU MPOMEKYTOY-
HBIMH TPOJYKTaMHU B OMOCHHTE3€ JINTHUHA U TIPOU3BOJICTBE OMOAKTUBHBIX BTOPUY-
HBIX METaOOJUTOB, MPOJEMOHCTPUPOBATIN HOBOE pa3HOOOpa3ue: MACHTUPUIIUPO-
BaHO 28 coenuHeHwMid, 17 U3 KOTOPBIX paHee He ObLIM omucaHbl B pojae Ferula L.
KyMmapunbsl moka3zanu yMepeHHOE yBeNWueHHe paszHoobOpasms: 21 meradomuT
unenTuduuposan B F. violacea, Bxitoyas 9 HOBBIX OIMUCAHHBIX CTPYKTYD.

@daBOHOUABI, W3BECTHHIE CBOMMH AaHTHOKCHIAHTHBIMA M TPOTHBOBOC-
NaJINTEIBPHBIMU  CBOMCTBaMH, paHee Obumn omucansl (38) B Ferula L.: 16
METa0OIUTOB OBUTH HMISHTU(UIIMPOBAHBI B 3TOM HCCIAEAOBAHUH, U3 KOTOPHIX 11

OB  OITMCAHBI BIICPBLIC. N3 uyncna 5 BBIABICHHBIX JMTHAHOB 4 OBLIH
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UACHTU(PUIUPOBAHbI BriepBbie. [IOMUMO 3TUX NTOMUHUPYIOMIMX CYHEPKIACCOB, B
F. violacea Obii MAEHTHUPUIIMPOBAHBI HECKOIBKO CTPYKTYP, paHEEe HEOMHCAHHBIX
HU3KOMOJIEKYJISIPHBIX TPOU3BOAHBIX (QeHwmnponaHonioB: 1 denantpeHoun, 1
CTUIIBOCHOU U | CTUPWIIHUPOH.

AnKajgouabl MPENCTaBISIOT COO0OM CTPYKTYpPHO pPa3HOOOpasHbI Kiacc
a30TCOJIEPKAIIMX BTOPUYHBIX META0OJIUTOB, CO 3HAYMUTEIbHBIM (HapMaKOIOTHU-
YecKMM TIOTeHIMaNoM. Panee st mpexacraButeneit poma Ferula L. manabIC
coelMHEeHUs He ObuIM omucaHbl. B Tabnuie 4 cpaBHUBAIOTCS ajIKaJOWbI, UJICH-
TU(ULHUPOBAHHBIE B 3TOM HCCIEJOBAaHUU, C AJIKAIOUAAMH, PaHEEe ONMHCAHHBIMU B
pone Ferula L. PesymbraThl MOKa3pIBAlOT, YTO BCe 56 alKaaOWI0B, HICHTH-
(GUIIMPOBAHHBIX B ATOM HCCIEIOBAHWM, OBUIM BIIEPBbIC OOHAPYKEHBI B pOJE
Ferula L. Croma BruroueHsl 18 TpunrodaHOBBIX, 7 aHTPAHUIOBBIX, 5 HHKOTHHO-
BbIX CTPYKTYp W 3 THUPO3MHA, YTO MOAYEPKUBAECT POJIb MeTadoIM3Ma apoMaTH-
YeCKUX aMHHOKHCIOT B OmMocuHTe3€ ankanounoB (epynsl. Kpome toro, naeHru-
¢dukaiysi HOBBIX ONMMCAHHBIX MENTUIHBIX ajakaaouioB (1) U TeTpaMar/menTHIHbIX
aNKajaouaoB (2) mpeamnosiaraeT paHee HE HACHTU(PUUMPOBAHHYIO HEpUOOCOMAIIb-
HYIO IENTHUICUHTETa3Hy0 akTuBHOCTH B Ferula L.

Ta6auna 4. -KosmuecTBo MeTa00IMTOB U3 Pa3JMYHBIX CYNEPKJIACCOB, CHHTE3HPYIOLIUXCS,
aJkajJonaHbIM mytem B Ferula L.

KoanuecrBo:
CynepkJace Pannee wu3- | MeraGoauTsl, uIeHTUPUIHPO-

BeCTHbIE Me- | BAHHbIE B JTOM MCCJIE0BAHUHU
Ta00JMTHI B | (BIEpBbIe eHTH(UIMPOBAHHbIE
Ferula L. MeTa00JIUThI)

TpuntodaHoBbIe QJIKAJIOUIBI + 18 (18)

rUOpUIBI ]

AJIKOJIOUIBI aHTPAHUIIOBOM KHUCITIOTHI - 7(7)

HukotrnHOBast KucioTa + rHOPHIBI - 5 (5)

AJIKOJOUIBI THPO3HHA - 2 (2)

[lenTuaHble aTKOIOUIBI - 1(1)

JIn3nHOBBIE ATKOIOHUIBI + THOPUIBI - 5 (5)

AJIKOJIONIBI OPHUTHHA - 1(1)

IIceBaoanKkoIoOn s - 7(7)

TerpamaTHBIE aJTKAJIOUIBI - 2(2)

Tupo3MHOBBIE AJTKAIOH B! + THOPUIBI - 313

HensBecTHBIE COEIMHEHNUS - 7(7)

J1J1st OIIEHKY OTHOCUTEIBHOTO OOMIIHS Pa3IMUHbIX OMOCUHTETUUYECKUX TyTen
U CBSI3aHHBIX C HHUMH CYIEPKIACCOB C MOMOIIbI0 METa0OJOMHOr0 MNpopuiIn-
poBaHus ObLI MCCIeIOBaH XUMHUYeckuit coctaB F. violacea. IlpumedarensHo, 4TO
MHOTHM€ METabOIUThI NPOSBIISIIN TMOPUIHBIE XapaKTEPUCTUKU, MPUHAJJISKAINE K
MHOXKECTBY MyTei OMOCHHTE3a, HO ObUTM OTHECEHBI K OCHOBHOM NMPHUCBOCHHON MM
KJIacCU(PUKAIIH.

[Ipu ananuze pacnpocTpaHeHHs] MyTel OMOCUHTE3a MPUPOIHBIX MPOAYKTOB
y F. violacea ycraHnoBiieHo, 4T0 Hamboyee pacnpoCTpaHEHHBIMH METa0OIUTaAMU
SBJISIFOTCSL TEPIIEHOUIbI, AMUHOKHUCIIOTHI U aJTKAJIOU/IbI.

14



B TepneHongHOM METabONIMYECKOM IyTH CECKBUTEPIICHOUBI SIBIISLITUCH
npeodaalommM  CyMepKJIaccoM, YTO MOMYEPKMBAET WX 3HAYUMOCTh B
OMOJIOTMYECKON aKTMBHOCTH BHIOB poja Ferula L. Masbie menTuabl coOCTaBsuIN
OOJNBIIIYI0O YacTh  META0OJUTOB M3  AMUHOKHUCIOTHOTO W  MEOTHAHOTO
METabOTUYECKOTO MyTe OMOCHHTE3a, ¢ aMUHOKHCIOTAMH THUPO3WH, TPUNTOdaH,
(eHIIaTaHNH U acTiaparvH B BBICOKOM COJIEP)KaHUU (OTHOCUTEIIBHOE COJIepKaHue
>1%). AJKaJonTHBIN OMOCHMHTEeTHYeCKHH IyTh y F. violacea mpoaemMoHcTprpoBa
o0mupHOe OOrarcTBO METabOJMTOB; MPU ITOM Haubojee PpacnpoCTpPaHEHHBIMU
CyIepKIaccaMy OKa3alHCh alKaJIOUIbl, POU3BOIHBIE TpUNTOhaHa, HUKOTHHOBOMN
KUCIIOTHl M JiM3WHA. BBICOKO pacnpocTpaHEHHBIE METaOOIUTHl  AJIKAJIOUIOB
(oTHOCHTENBHOE coaepxaHue >1%) BKItOYaIu 3-UHAOJAKPUIOBYIO KUCIOTY U 1-
(METHITTUPUANH-3-WT)-dTaHAMUH. 3HAYUTEIHHOE TPUCYTCTBUE AQJIKAJIOUJOB Ha
OCHOBE WHJOJIA COIJIACYETCS C HaOJII0JaeMbIM paCHIMPEHUEM METa0OJIUTOB,
oOpasyromuxcsi w3 TpunTodaHa, YTO YKa3blBA€T HA CWJIBHYIO 3aBUCHUMOCTH
OMOCHHTE3a AJIKAJIOUI0B OT META00IM3Ma APOMATHIECKUX aMHUHOKHCIIOT.

[Tpu w3y4yeHMH CTPYKTYpHOTO pa3HooOpasus TeprieHouaoB B F. violacea
HEKOTOphIE M3 HUX ObUIM WACHTH(UIIMPOBAHBI KAaK BBHICOKO KOHCEPBATHBHBIC U
MIMPOKO PACTIPOCTPAHEHHBIE COENUHEHUS. B 4YacTHOCTH, HeECTepeoXMMHUYECKHE
UCXOJHBbIE COeAMHEHUs Hyuudepona, BaHwiara (epBaHona, (QeTUaoOHa,
MEPOCECKBUTEPIICHOUIA U TPYMIbl CTPYKTYPHO POACTBEHHBIX J1ayKaHOBBIX
CECKBUTEPIICHOUIOB MTPOAEMOHCTPUPOBAIA HAUOOIBIIIYI0 HHTEHCUBHOCTb.

KoncepBatuBHast cyocTpykTypa (6-MeTniI-a3ylieH-4-ui1) ITUKIOTreKCaHKap-
OokcuiiaTa TMpeAnojaraerT TEeCHYI0 OHOCHHTETHMYECKYIO CBSI3b MEXIYy OSTUMHU
JayKaHOBBIMH CECKBUTEPIECHOWIAMH W MOXET OBITh KIIOYEBBIM (PaKTOPOM,
OTIPEACNSIONUM MX OMOaKTUBHOCTh. OpHako, mMomudukanuu (yHKIHOHATHHBIX
rpynn B nosoxeHusix 2, 3, 4, 12, 13, 14 u 15 BHOCAT U3MEHUMBOCTH BHYTPHU
TPyNIbl. DT MOIU(UKAIINN, BEPOSATHO, BIUSIIOT Ha OMOJIOTMYECKYI0 aKTUBHOCTD,
pPacTBOPUMOCTh M B3aMMOJCHCTBHE ATHX COCAMHEHUN C MOJICKYJSIPHBIMH MUIIIE-
HSIMH, CIIOCOOCTBYS MX pa3HOOOpa3HbIM (hapMaKOJIOrHYeCKUM CBoMcTBaM. Boico-
Kasi pachpoCTPaHEHHOCTh M KOHCEPBATUBHOCTh ATHUX COCIMHEHMIA B oOpas3lax
OpeanoiaraloT CWIbHOE€ OMOCHUHTETHMYECKOE MPEANOoYTEeHUuE HTOro Kiacca
coequHennii B F. violacea m mx moreHmmMambHyr0 (HapMakoJIOTHYECKYIO 3HAYH-
MOCTb.

«ConepxaHue OMOIOTMYECKU aKTUBHBIX KOMIIOHEHTOB B OpPTaHax pacTEHUMN
pona Ferula L. BappupyeT B HIMPOKUX JUaNa30HAX Kak BHYTPH OJHOrO BHUJA, TaK
U B MeXBHI0BOM cpaBHeHun» [35, €10.3390]. Kak ykaswiBasiu Perel’son, M.E. u
COABT. «JIi KOpHEH XapaKTepHO NPEUMYILECTBEHHOE HAKOIUIEHHWE CECKBUTEpP-
MIEHOBBIX KYMAapHWHOB (HampuMmep, TaJKUpeprHa), apoOMaTUYECKUX JAKTOHOB U
CeCKBUTEPIIEHOB» [36, c. 533-537]. «B TO € BpeMs HaA3eMHBIE YACTH PACTECHUN
SBJISIFOTCS. OCHOBHBIM HCTOYHHMKOM 3(UPHBIX Macell, B COCTaBe KOTOPHIX JOMH-
HUPYIOT MOHOTEPIICHBI, a Tak)Ke KHCIOPOJCOMEPKAIIUe MOHO- M CECKBUTEP-
neHounb» [37, €28135191]. Ognako anamornyHas WHGOPMAIUS OTHOCUTEIBHO
BUJIOB (pepyJibl, MPOU3PACTAIOIINX HA TEPPUTOPUHU HAIIEH CTpaHbl, OTCYTCTBYET.
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Hcxons m3 3Toro, HamMu OBUT M3yYeH METAOOJUTHBIM COCTAaB KOPHEH M CEMSH
depynsl GronaeToBOIM Kak paHee HE M3y4YEHHOTO BU/A.

CpaBHUTEIBHBIN aHaNW3 METabOJMTHOIO COCTaBa KoOpHeH u cemsiH F.
violacea mo3BOMMII TOJAYYUTH CICIYIONIME pe3yiabTaThl. Tak, KIIacCHU(pHUKAIUS
oprafHocrnenupuieckux MeTabOJUTOB IMOKa3aia, YTO YHUKAIbHBIE IJi KOpHEH |
CEMSH COCIUHEHUS OTHOCATCS MPEUMYIIECTBEHHO K IITMKUMATHO-()EHUIIIPO-
MAaHOWTHOMY, TEPICHOUTHOMY W QJIKAJIOUIHOMY MYyTSIM OuocwHTe3a. bombimH-
CTBO ATHX COEIWHEHUU ObUIM OOHAPY>KEHbI B OTHOCUTEIHHO HHU3KOW KOHIICH-
TpaIy, ¢ MHTEHCUBHOCThIO MeHee | mumnona. [IpuMedarensHO, 4TO KOpHECITe-
uprUIecKre METa0O0IUTHI BKIIIOYANIA OTAETBHYIO TPy (JIaBOHOUIOB U (DEHOIb-
HBIX KUCJIOT M3 IMHUKUMATHOTO W (PEHUIMPONAHOMTHOTO META0OIUICCKUX ITyTEH,
KOTOpbIE ObUTM OOHAPYKEHBI UCKIIOUUTEIHLHO B 00pas3Iiax KOPHEBOTO COKa. JTO
OTKpBITUE MPEINOJIaraeT OpPraHoCHenu(PUUIEcKyr0 METabOINYECKYI0 aJanTaluio,
NMOTCHIIMAIGHO  CBSI3AHHYIO C  3alIUTHBIMH  MEXaHM3MaMW KOPHEW  WJu
CHEeIUaTN3UPOBAHHBIMU OUMOCUHTETUIECKUMU (DYHKITHSIMHU.

AHnanu3 auddepeHnnaibHOro CoAepKaHusl BhIABUI B 001Iel CI0X)HOCTH 60
METa0OJIUTOB, KOTOpble oloramaiu KOopHH, W 83 MerabonuTa, oOoraiarouue
cemeHa (jorapudmuyeckoe usMeHeHHe >1). BoONbBIIMHCTBO METaOOIUTOB CO
3HAYUTEITBHBIMHU PA3IMIUSIMU B COJACPIKAHUHM MEXKIY OpraHaMy JIEMOHCTPUPOBAIIN
jgorapu(pMUIECKUE U3MEHEHHS HIDKE 5, XOTS HECKOJIbKO METabOIUTOB MPOJIEMOH-
CTPHpOBAIH JIOTapU(PMHUYECKHE W3MEHEHHUS BBHINIC &, BKJIIOYAS TEPIICHOU]T
bapHe3nI-4-ruaporcu-0eH30a3u, 000TaaINUNA CEMEHA.

Hpyrue wmeTabonuThl, oOOramarIirMe CceMeHa, C HWHTEHCHUBHOCTHIO,
npeBeplmaromed 1 MWUIMOH, OBUTM  MPEUMYIIECTBEHHO  aNKaJIOWIaMH |
AMUHOKHUCJIOTaMH. JTO CBUAETEIBLCTBYET O TOM, YTO CEMEHA OTJAIOT MPUOPHUTET
OMOCHHTE3y  aJKaJlOMJIOB, BEPOSATHO, [JII  XHUMHYECKOW  3aIUThl WU
MeTabonuiyeckrux (QyHKINMA, CBI3aHHBIX C IpopacTaHueM. Hamporus, MeTabomuThl,
KOTOPBIMH OOTraThl KOPHHM PpACTEHHUs, C HWHTEHCHBHOCTBIO, NpeBbIMIaromen |
MUJUTHOH, OBLJTM B OCHOBHOM TEPIICHOUIAMHU.

«KoHuentparusi ¢eHonoB U (JIABOHOWIOB B TOPOIIKAX, IKCTPAKTaX U
HACTOMKaX JICKApCTBEHHBIX PAaCTCHUH, B YaCTHOCTH M Y BUIOB (PePYiIbl, BAPHUPYET
B 3aBHCHMOCTH OT (DaKTOPOB OKPYXKAIOIIEH CPe/bl, CTAIUN BEreTaluu, 9acTH WIH
opraHa pacTeHHus, METOJla JKCTPaKIUU U HCIOJIb3YeMOIro PacTBOPUTENS
(3kctparenta)» [38, €. 97-106]. Ilo nmamaeiM aBTOpoB [39, c. 1654-1656]
«conep)kanue (EHONBHBIX COCIUHEHUA W AHTHOKCHIAHTHYIO aKTUBHOCTh
OKCTPAKTOB U3 KOPHEM U HaJ3eMHBbIX uyacTed (uBeTkoB U 1wioaoB) F.
longipedunculata, ycraHoBwim, uto HamboybIIee CcoJepKaHue (EHOIBHBIX
COEJIMHEHUN XapaKTEepPHO JJIi METAHOJOBBIX YKCTPAKTOB KOPHEW, a aHAJIOTUYHBIH
AKCTPAKT, MONYYCHHBIM W3 HAA3EMHON YaCcTH, XapaKTEPHU3YeTCs HAaUMEHBITUMU
MOKAa3aTeNsIMU MPUCYTCTBUS ITOU TPYIIbl XUMUYECKUX COCTUHEHUN. DKCTPAKThI
MOKa3aJid 3HAYMTEIIbHBIA AHTHOKCUAAHTHBIA TOTEHIMAJ, MPU 3TOM JSKCTPAKTHI
KOPHEH U IJI0/I0B MPOSIBUIIN HAMOOIBITYI0 3(PPEKTUBHOCTDY.

[IpoBenenremM aHaidu3a TJaBHBIX KOMIIOHEHTOB JaHHBIX MaCCOBBIX
xapaktepuctuk u ¢ nomoupto PERMANOVA (nmepemenHasi: opraH + MeTon

16



oopabotku, R2: 30 %, p-3nHadyenue: 0,013) ycTaHOBIEHO, YTO KOJUYECTBO
METaOOJIUTOB B HCCIEAYyeMBIX 00pa3lax 3aBHCHT OT METOAa WM CIoco0a WX
nonydenus. Tak, cpaBHEHHE META0OJIIUTOB B 3aBUCUMOCTH OT METOJa 00pabOTKH
BBIIBUIO 512 o0Ommx MeTa0oJMTOB B 3TAHOJOBBIX O3KCTPAKTaX, NpHUYEM 2
MeTabonuTa ObUTH OOHAPYKEHBI HMCKIIOYUTENIBHO B CHHPTOBBIX JKCTpakTax. B
HATypaJIbHBIX oOO0pasmax (KaMmeau W3 KOPHS WM BBDKMMKA U3 CEMsiH) ObLIO
unaeHtuumupopano 538 o0mux MeTabOIUTOB, M3 KOTOPHIX 28 ObUIH
YHUKaJIbHBIMHU TaKOBBIX 00pa3IlOB.

YcTaHoOBNIEHO, 4TO OOJBIIMHCTBO META0OJIUTOB, CHEHMU(DUUHBIX IJII COKa,
OBLTM CBSI3aHBI C HIMKUMATHBIM W (EHWINPOMAHOWIHBIM TYTSIMH, a TaKXke C
TEepPICHOUIaMHU. DTH CHEIUGUIHBIC I METOJa COCTMHCHHMS, KaK TIPaBUIIO, UMETH
HU3KYI0 paclpoCTpaHEHHOCTh, C WHTEHCUBHOCThIO MeHee 3,0 MUIUIMOHOB.
[ToBTOpsAIONMIAsiCS TpyMnmna CTPYKTYPHO POJCTBEHHBIX MPOU3BOAHBIX IMIMKUMATHBIX
U (DCHWITIPOMAHOWIHBIX TPOU3BOJHBIX W3 CYNEPKIACCOB (DIAaBOHOMIOB U
(beHONBbHBIX KHUCTOT OblIa OOHApy)XKeHAa HCKIIOYUTEIHHO B 00pasiax KOPHEBOTO
coka (KaMeau), 4YTO YKa3blBaeT Ha IPEUMYIIECTBEHHYI) PAaCTBOPHUMOCTH STHUX
MeTaOOMUTOB B BOJHBIX JKCTPAKTaX, T.e. B HATypaJbHBIX 0Opaslax, KOTOpHIC
coJiep>KaT OOJIBIIIYIO KOHIIEHTPAIIUIO BOJIBI.

AHamu3z auddepeHunanbHOro Ccoiep:KaHus BbIIBUI 65 MeTaOonuToB,
oOorameéHHbIX B OKCTpakTax, M 32 — B cokax. MHorue MmeTabOJIUThl C
muddepeHMaIbHbIM  COASPKAHUEM,  pas3lIMyaronuecs MEXKIy  METoAaMH
00paboOTKH, JEMOHCTPUPOBAIHM Jorapu(MUYECKOEe W3MEHEHHE MeHee 5.
[IpakTrueckn Bce METAa0OJIUTHI C BBHICOKUM COJACpPKAHUEM, XapaKTEePHU3YIOIIUECs
i depeHIranbHbIM - COIEpKAHUEM (MHTEHCHUBHOCThIO >1 MWLIMOHA), ObUIM
O0OHApY>KEHBI B CIIUPTOBBIX IKCTPAKTAX.

[TomydyeHHBIE PE3YNBTAThl TO3BOJISIIOT PE3IOMHPOBATH, YTO HATypalbHBIC
00pa3ipl (KaMeap WIM COK U3 KOpHEH M BBDKMMKA M3 CEMsH) JJIs UCCIIeIOBaHUS
coaepkaT TouTH BcE pasHooOpasume wmerabonmroB B F. violacea. Otum
METa0OMUYECKUE Ppa3Iuuus TMOAYEPKUBAIOT BJIUSHHAE METONOB 00pabOTKH
0o0pa3loB Ha COCTaB META0OJUTOB M CHEIHAIU3UPOBAHHBIE OMOCHUHTETUYECKHE
BO3MOXHOCTH ~ KaX/JI0r0 OpraHa, BEPOSATHO, OTpakas WX  pa3uvHbIC
(U3HOTOTHYECKUE U IKOIOTHIECKUE (DYHKITUH

[MpencraBurenu poxa Ferula L. xapakrepusyrorcs OoratbiM COCTaBOM
OMOJIOTUYECKA AKTHBHBIX BEMIECTB M IIUPOKHM CIIEKTPOM (HhapMaKOIOTHICCKOM
AKTUBHOCTU. Y CTAHOBJIEHO, YTO BHUJIBI (EpyJIbl COJAEPKAT CIOXKHBIA KOMIUIEKC
COEJIMHEHUM, BKIIOYAOIUA cMoibl (10 62%), kamenb (okono 25%), sdupHbIe
macna (3—7%), a Taxke Ipou3BOIHbIE (DepyIIOBON KUCIOTHI U BaHWINH. COTJIacCHO
uccienoBannsaM Kajimoto T. u coaBt., «xumuueckuii npoduiar Ferula assa-
foetidae xapakTepuszyeTcss HaIUYHEM CHEIMU(DUUECKUX CECKBUTEPIICHOUTHBIX
NPOU3BOMHBIX M CEPOCOJEPKAIUX CcoequHEeHUH. VMEHHO 3T KOMIIOHEHTHI
OTIPECISIIOT YHUKAIBHBIC OPTaHOJENTUYCCKUE XaPaKTEPUCTUKH CHIPbSl — PE3KUU
YECHOYHBIH 3amax u crenuuueckuii BKyc, a Takke 00yCIIaBIMBAIOT €0 BBICOKYIO
(bapMaKoIOruueckyr0 aKTHBHOCTb, BKJIIOYas AaHTUMHKPOOHBIE U  CHA3MOJIH-
TU4YecKue cBorcTBay [40, c. 1761-1763].
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B cnmproBoM 3kcTpakTe, moiydeHHOM w3 kopHei F. kuhistanica, Opuio
BBISIBJICHO MHOXKECTBO XHMHUYECKHX TPYIIT M coequHeHui. [Ipr 3TOM KymapuHBI
SABISINCh HamOoliee Tpeodsafaromeld Tpynmnod XUMHYECKHX COCIUHEHUH,
cocraBisii 40,3 % or oOmeir momHOW woHHOW Xpomarorpammer (TIC).
Hab6mtonanock Hanuyme BhICOKOM KoHIeHTparuu depytuauna (18,7 %), redhepuna
(12,1 %) wu ¢epyrununa (9,5 %), KoOTOpble M3BECTHBI  CBOUMH
IPOTHUBOBOCIIATUTEILHBIMA U aHTUMHUKPOOHBIMHU CBOMCTBAMHU, YTO MOJTBEPKIACT
TPaJUIMOHHOE HcIonb3oBanue F. Kuhistanica B MemuiuHe JuIst  JIcUEHHUs
BOCTIAJIMTEIbHBIX 3a00sieBaHui U uH(eKIui (Tadnuia 5).

Taoauna 5. -OcHOBHBIE I'PyNIbl COeUHEHUI B CIIHPTOBOM JKCTPAKTe, MOJYYEHHOM W3
xopus F. kuhistanica

Xumuyeckas IIpumeps! coenHeHni IIpouent ot odmero TIC
rpymmna (%)
Kymapunbl 40.3
OepyTuanH 18,7
Tedepun 12,1
depyTHHUH 9,5
D1aBOHOMADLI 22.1
TanaOanua 14,3
Jluruapoun3oanaHTOIAKTOH 7,8
Tepnenouanl 15,7
B-xaguHeH 10,5
p-menTta-1,3,8-Tpuen 52
DeHOoIbHBIE KHCJI0THI 12,8
3,4-nmurnnpokcubeH3oiHas KUCIoTa 9,8
Kadeanpnerun 3,0
A3oTcoaep:kaniue CoeIUHEHUs
7-[(2,5-numeTnndennn)meti |-2- 8,6
[MeTun(upuanH-3-mn)|
Jpyrue coequHenust 0,5

®dnaBonouasl coctaBisian 22,1 % ot obuiero TIC, u3 Hux: TaHabanuH —
14,3 % wn purunpousoanaHToakToH — 7,8 %. TepneHouasl coctaBisiim 15,7 %
ot oomero TIC, Bkmouas B-kaguaern — 10,5 % u p-menra-1,3,8-tpuena — 5,2 %.
®denonpHble KUCIOTHI cocTaBistin 12,8 % ot obmero TIC, Bximouas 3,4-
TUTHIPOKCUOEH30MHyI0 Kkucnory — 9,8 % wu xadeanpperuga — 3,0 %.
A3oTcojiepKaIue COeIUHCHHS ObLIM MPEICTABICHBI TOJBKO OJTHAM XUMHUYECKUM
coequHeHreM — 7-[(2,5-numerundennn) meTu]-2-[MeTran(IUpuaIuH-3-1i1)] U ero
KOHIIEHTpAIMs cocTaBmiia Bcero 8,6 %.

[Ipy GUTOXMMHUYECKOM aHAIM3€ IKCTPAKTA, TOJYYCHHOTO M3 KOpPHEH BHIA
F. gigantea, nam yaanoch BbIIBUTH Oosiee 600 XHMHUYECKHUX COCTUHCHHIA,
OTHOCSIIITUXCS K Pa3IMYHBIM XUMUYECKUM TpymiaM. B xpomaTorpamme 3KCTpakTa
HaOJII0JacTCI MHOXKECTBO NMHMKOB B Juamna3oHe BpemeHu yaepxuBanus (RT) ot 2
1o 40 munyt. Hanbonee nHTeHCUBHBIC TUKH BBHISBIEHBI B auama3zoHe RT 22-38
MUHYT, YTO COOTBETCTBYET CPEAHEIOIIPHBIM COCTUHCHUSM.

18




W3BecTHO, 4YTO «MHOTHMe TmpenctaBurenu poxa Ferula L. comepxkar
MHOECTBO (DCHOJIBHBIX COSJIMHECHUMN, 00JIaIalONTNX BBHIPAKEHHOW aHTHOKCHUJIAHT-
HOW aKTHBHOCTBIO U TPOSBISIOT JOCTATOYHBIM aHTUMHUKPOOHBIH M TIPOTHBOTPHO-
KOBBIH 3 dexTh» [41, c. 7-11]. YcTaHBIEHO, YTO «BOAHO-CITUPTOBBIC SKCTPAKTHI
U3 I[BETKOB, cTeOJied W JUCTheB BHIa F. gummosa o0namaroT BBIpaKEHHBIM
AHTUOKCUJAHTHBIM MOTEHITHATIOM U aHTUTEMOJUTHYCCKUM I(P(HEKTOM, YTO MOKET
OBITb OOYCIIOBJIEHO BBICOKHUM coOjAepKaHueM (EHOJNbHBIX COCIUHCHUN, B
yactHOCTH, (iaBoHouaoB» [42, €. 101-104]. Ilpu cpaBHUTCIBHON OICHKE
AHTUOKCUAAHTHOTO A (HeKTa pa3TuIHBIX IKCTPAKTOB PACTCHHM, IPOU3PACTAFOIINX
B Typinu, yCTaHOBJIEHO, YTO «METaHOJIbHbBIC M BOIHBIC SKCTpakThl F. elaeochytris,
allCTOHOBBIE M METAHOJIbHBIC O3KCTpakThl F. Stricta, mposBisSiOT JOCTaTOYHO
BBICOKYIO aHTHOKCHJIAHTHYIO aKTHBHOCTH. | €KCaHOBBIC IKCTPAKThI OOOMX BHIIOB
pacTeHHuil TIEMOHCTPUPOBAIN HU3KUH ypOBEHb AHTHOKCHIAHTHOTO IMOTCHIIMAJIAY
[43, c. 69-75].

[TpoBenéHHbICE HAMU WCCIICOBAHMS IIOKa3alld, YTO COJEp)KaHHUE OOIIMX
noju(EHOJIOB B KOPHAX M CEMEHaX BCEX TPEX BKIFOYEHHBIX B HCCIEIOBAaHUC
Bug0oB poxa Ferula L. Bappupyer B mmpokux amamnazoHax. CymmapHOe
conepkaHue (EHONBHBIX COCAMHEHWH B KaMeO W3 KOpPHEH HCCIenyeMBbIX
oOpasmoB, konebamoch ot 985,7+14,4 wmr/mn  mo 2772,7£57,3 wr/mi.
Cratuctudecku 3Haunmbie pasmuuust (P <0,001) B comepkanuu mosin)eHOIOB
ObuTM OOHApYKEHBI MEXKIY KaMeasamMu u3 KopHeit F. violacea (2772,7+57,3 mr/mn)
u F. gigantea (985,7+14,4 wmr/mu). Jlamsberi mokaszarens mis F. kuhistanica
(2054,4+384,8 mr/mi) Obutl OnuskuMm K 3HaueHuro F. violaceae (p =0,016), Ho
3HAYUTETHHO OOJBINE, YeM KOHIICHTpamus (EHOIBHBIX COCTUHEHWA B KaMeau U3
kopHeit F. gigantea (990,7+4,9 mr/mi).

B 70%-HbIX 3TaHOJIOBBIX 3KCTPAaKTaxX M3 KOpPHEH HauOoJsblliee KOIUYECTBO
nonudenono Ob10 0OHapyxkeHo y F. kuhistanica (2176+£21,1 mr/mi), 4to ObLIO
HECKOJIbKO OJrbke K 3Hauvenuto Bujaa F. violacea (1582,3+21,0 mr/ma; P=0,033),
HO 3HAYUTENILHO OoJblle, yeM y npencrasutens F. gigantea (990,7+4,9 mr/mu; P
<0,001).

[Ipy M3ydeHNM aHTHOKCHUIAAHTHOTO MOTEHIIMAla 00pa3IoB, MOJYyUYCHHBIX U3
ceMsH wuccienyeMmbix BuaoB Ferula L., ycraHoBiieHO, YTO HaAMOOJBITYIO
AHTHOKCHJIAHTHYIO aKTMBHOCTH JIEMOHCTPUPYET BbDKMMKA M3 cemsH F. violaceae
(83,7+1,3 mr/min), uro cratuctrdecku gqoctoBepHo Bhire (P <0,001), wem maHHBIH
nokaszatenb y F. kuhistanica (30,6+1,0 mr/mi) u F. gigantea (31,5+£0,9 mr/mon).
70%-HbIi1 ATAHOJOBBIM ASKCTPAKT CEMSIH 3TOr0 BHUJA MO CBOEH aHTHOKCUIAHTHOMN
aktuBHOCTH (57,6+0,9 mr/mi) cratuctuuecku 3Haunmo (P <0,001) mpeBocxoaui
TOJILKO OOpasell, mojydeHHbId u3 Buma F. gigantea (19,8+0,8 mr/mi), mposBiiss
HECKOJIbKO ToBbIIeHHOe 3HadeHue (P =0,033), wem F. kuhistanica (33,2+1,1
mr/mi). [lpumepHO aHATOTWYHBIMU 3HAYCHUSMU XapaktepuzoBaiics 70%-HbIi
ATAHOJIOBBIM AKCTPAKT M3 KOPHS AaHHOro Buja pactenus (63,2+0,3 mr/mi), 4ro
noctarouno Gombiie (P <0,001), yem 3HayeHus oOpasiia, MojgydeHHOro u3 F.
gigantea (29,8+0,3 mr/mi) u oOmmxe (p =0,033) k mokazaTtensM u3 KopHs F.
kuhistanica (45,6+0,6 mr/mi). O0pamiaer Ha ce0s BHUMAaHHE aHTHOKCHIAHTHBIN
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MOTCHIIMAJI KaMeJIH, TIOJYYeHHONW M3 KOPHEHW HcciaeayeMbiX pacTeHuil. Kamenp,
nojgydeHHas w3 kopHs F. gigantea, mposiBismia  OJIM3KOE€ — 3HAYCHHUE
AQHTUOKCHJIAHTHOM akTHUBHOCTH (45,7+0,6 Mr/mi) k aHaJorudHomy oOpasiyy u3 F.
violacea (38,4+0,7 mr/mn).

B HacTosmmii MOMEHT NOTEHIHAIbHBIE AHTUBHPYCHBIE CpEACTBA JIMOO
JIOBOJILHO TOKCHYHBI, JHMOO WX AaKTHUBHOCTh HEBbICOKA. B maHHO#W cHTyaruu
«HEOCIIOPUMOE TPEUMYIIECTBO OyayT uMeTh mnpemnaparsl, 3(G(EKTUBHBIE B
OTHOIIEHMM MHOTUX BHUPYCOB U O0OJaJarolue psaoM JIpYruX CBOMCTB, YTO
MO3BOJIUT COYETAaTh STHOTPOITHOE M IMaTOreHeTHudeckoe jedenue» [44, c. 255-
269]. IMEHHO MO3TOMY «3HAUMUTENbHBIM HWHTEPEC MPEACTABIAIOT BEIIECTBA
PACTUTEIBHOTO TPOUCXOXKIACHHUS, IIOCKOJIbKY HEKOTOpbIe W3 HHUX, SBJISACH
OTHOCUTEIHPHO MAaJIOTOKCUYHBIMH, O0JIAIal0T JOCTATOYHO IIMPOKHM CIEKTPOM
OMOJIOTUYECKONH aKTHBHOCTH, TMPOSBISAS AHTHUMHKPOOHBIC, IMPOTHBOBUPYCHEIE,
UMMYHOMOJIYJIUPYIOIINE U Ipyrue cBoiictBa» [45, e105566].

B cBs13u ¢ 3THM, B pamMKax JaHHOW JUCCEPTAlMOHHOW pabOThl HAMH OBLIO
3aIIaHUPOBAHO HCCIIEIOBAHUE MPOTUBOBUPYCHOTO MOTEHIMANA TPEX BUAOB poja
Ferula L., mpouspacraroniux Ha TeppuTOpun TaPKUKHACTaHA.

Y CTaHOBIIEHO, YTO 3TaHOJOBBIM 3KCTpakT U3 cemsiH F. violacea mposBiser
BbIpaXeHHbI 3¢¢ekt B orHomeHun mramMma A(H3N2) npu camom HH3KOM
ypoBHe (0,5 Mkr/mun) addextuBHoi konueHtpauun EC50. IIpumepHo Takoil xe
EC50 oTHOCHTENHHO AAHHOTO IITaMMa XapaKTepU30Bajlach BBDKMMKA W3 ATOTO
oprana pacrenus (0,8 Mkr/mit). B oTHOmIeHUH Ipyroro UCIoIb30BaHHOTO B paboTe
mramma A(HIN1), kak BBDKMMKA, TaK W JTAHOJOBBIM JKCTPAKT MPOSBISIIN
OJIMHAKOBBIN YPOBEHb d(PPEKTUBHON KOHIICHTPAIIUA — 5,5 MKT/MIL.

[Ipu cpaBHUTENbHOM olleHKe Toka3zareneir EC50 uccienoBanHbIX 00pa3IoB
U TPOTUBOIPUIINIO3HBIX  MHpemnaparoB  (Tabmuua 6)  yCTAHOBJIEHO,  4YTO
3¢ (hEeKTUBHOCTh JTAHOJIOBOI'0 JIKCTpakTa W3 cemsH F. violacea B oTHomIeHHH
mramma A(H3N2) B 62 pasa npesocxoautr EC50 Tamudmio (0,5 Mkr/mi npoTus
31 mkr/min) u B 23 paza — sddextuBHocTh PuManTanuna (0,5 MKr/mul mpoTus
11,6 mxr/mun). 3HaueHus 3¢G@(EKTUBHON KOHIEHTPAIIMM BBIKUMKH W3 CEMSIH IS
naaHOro mrTamma B 38,8 pa3 nmpeBocxoauia 3HaueHus EC50 npenapara Tamudiio
(0,8 mxr/ma nipotus 31 mkr/mi) u B 14,5 paza — Pumanrtaauna (0,8 MKI/MII IpOTHB
11,6 wmxr/mn). Opnako, 3Hadenune ECS50 manHoro oopasua (0,5 MkKr/mia) B
orHomennu mramma A(H1IN1) tompko nmpumepHo B 2 pasa mpeBocxoamio EC50
Tamuduro (10,7 mxr/min) u Pumantaguna (11,7 Mxr/mo).

Tabanna 6. -3Havenne 3pPeKTHBHOI KOHLEHTPANMH KaMeJAH W 3TAHOJOBOI0 IKCTPAKTA,
NOJy4YeHHBIX W3 KopHeii F. violacea mo oTHOmEHMIO K WCC/IelyeMbIM IITAMMaM BHpYyca
rpunmna (MKr/mJ)

Hccnenyembie o0pasubl u IIITamM BHpYC rpunmna
npenaparsbl CpaBHEHUSA A(HIN1) A(H3N2)
Tamudiio 10,7+0,63 31,0+0,63
PumanTanmu 11,7£0,14 11,6£0,18
DTaHOJIOBBIA SKCTPAKT 0,5+0,01 0,6+0,02
Kamens 0,7£0,03 0,38+0,01
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AHanu3 nokazatenel 3QQPeKTUBHON KOHIIEHTpalluu KameAau u3 KopHei F.
violacea u mpemnapaToB CpaBHEHHUS IMO3BOJIICT 3aKIIOYHTH, 4TO 3HadueHHUs ECS50
aToro obpasna B otHomeHun Bupyca A(HINI1) B 15,3 paza (0,7 MKIr/Ma npoTuB
10,7 Mkr/mi) npeBocxofsaT 3HaueHuss Tamudpmaro u 16,7 paza — aHAJIOTHYHOIO
nokazarenss Pumantaguna (0,7 mxr/mn npotuB 11,7 mxr/mut). CpaBHHUTENBHO
BbICOKOW cTeneHpio ECsyp B OTHOIIEHWH JAaHHOTO BUPYCAa XapaKTEPU30BAJICSA WU
ATAHOJIOBBIM OSKCTPAKT W3 OTOTO OpraHa pacTeHUs, KOTOPHIA MO JTaHHOMY
3HavyeHuto B 21,4 pa3a npeBocxoawi Tamuduiro (0,5 mxr/mi npotus 10,7 MKr/mit)
u B 23,4 paza (0,5 mxr/miu npotuB 11,7 Mxr/min) Pumantanus.

Beicokuii ypoBeHb xumuorepaneBtuueckuii uHaekc (XTU) mis oboux
IITAMMOB BHpYCa TPHUIINA MMOKa3aJIM KaMelIb M 3TaHOJIOBBIN AKCTpaKT U3 KopHs F.
violacea: or >142,3 mo >263,0. B To ke BpeMs, 3TAaHOJIOBBIH SKCTPAaKT U
BBDKMMKA, TOJTYYEHHBIE W3 CEMSH JTOr0 BHJA pACTEHHUs, O0Nalaid HU3KUM
ypoBHeM XTH B orHomennn mramma A(HIN1) — >18,2. Jlna mramma A(H3N2)
ATOT TOKa3aTenb OBbUI JIOCTATOYHO BBHICOKMM M Haxoawics Ha ypoBHe >200,0 u
>125,0 (PTaHONOBBIM HKCTPAKT W BBDKMMKA W3 CEMSH COOTBETCTBEHHO).
CpaBHUTEIBHBIN aHATN3 MPOTUBOBUPYCHON aKTUBHOCTH ATAaHOJOBBIX YKCTPAKTOB
F. violacea u F. kuhistanica ¢ mpemaparamu cpaBHeHHs mokazaji, 4yro XTU
OKCTPAKTOB PACTEHHUS B JECATKH pa3 TMPEBHINIACT AaHAJOTMYHBIN TOKa3aTesh
Pumanranuna u Tamudmo, y koropsix XTH He npesbiman 32,7.

«Cpenu JeKapCcTBEHHBIX pacTeHuM mpexacraBurenan poga Ferula L.
CUHMTAIOTCS OOTaThIM HMCTOYHHKOM TPOTUBOMHUKPOOHBIX COCIUHEHUH, TIPH STOM
paziuuHbie BUALI (epynbl 00JagaloT CreNUu(PUIECKUM aHTHOAKTEepHUaIbHBIM
nevicteuem» [46, e13192784]. IlpoBencHHBII HaMU paHEe aHAIHM3 HAYYHOU
JUTEPATypbl TO3BOJIIET OTMETUTh, UYTO «AHTUOAKTEPUAIbHBIMU CBONCTBAMU
obmamaror MHOrme BuAsl poma Ferula L., mpouwspacratomye B pa3iMYHBIX
MOYBEHHO-KJIMMaTuYecknx 3o0Hax. I[llupokuit apeanm pacnpocTpaHeHHS U
ajanTanys MaHHBIX PACTEHUH K CIeNH(PUIECKUM YCIOBUSAM Cpeabl OOWTaHMS
00yCITaBIMBAIOT BapuaOEIbHOCTh MX BTOPUYHOTO METa0O0IM3Ma U, KaK CIICJCTBUE,
BBIPAXKCHHOCTh MX OMOJIOTMYECKOM akTUBHOCTHY [47, ¢. 115-122].

PesynpTaThl wWccreqoBaHUS IOKa3ad, YTO JUIs TeCcT-IITaMMa S. aureus
JMaMeTp 30HBI YYBCTBUTEIBHOCTU K 00pa3liaM, MOTYyYEHHBIM M3 KOPHEH U CeMSH
F. violacea, cocraBmsier ot 17,0£0,7 mm mo 19,6+0,5 MM, 4TO CTaTHCTHYECKH
3HAUYMMO IIPCBBINIACT AaHAJOTMYHBIM moKa3arenab i PS. aeruginosa, KiI.
pneumoniae u C. albicans. 3ona orpannyenus pocra tect-mrtamma C. albicans
BOKPYT JHCKOB, TMPOMHUTAHHBIX KaMEAbl0O W  OTAHOJOBBIM  DKCTPAKTOM,
MOJTYYCHHBIMUA W3 KOpHEH, a TakKe BBDKHUMKOW M JTAaHOJIOBBIM JKCTPAKTOM W3
CEMSH ATOTO BHJIa pacTEeHWH, He mpeBbimana 8,5+0,6 MM, 9TO CBUIETEIBCTBYET 00
UX BO3MOKHOM (DYHTHCTATHYECKOM JICHCTBUM.

CpaBHuTeNbHAsE OIEHKA aHTUOAKTEpUaJIbHOM AaKTUBHOCTU Kameaew u3
KOPHEM BCEX TPEX HCCIENOBAaHHBIX PACTEHUM I[I0Ka3ana, 4YTO MOBBIIIEHHOU
AHTHUCTA(PUIOKOKKOBOM akTHBHOCTBIO (P <0,001), xapakTepusyercs Kameab M3
kopueir F. violacea (tabmumna 7). Jluamerp 30HBI 3aJIepKKH POCTa TECTOBOI'O
mramMma S. aureus BOKPYT JIHUCKa, MPOMUTAHHOTO 3TON KaMebl0, HaXOMWJICS Ha
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ypoBHe 19,3+£0,5 MM, B TO BpeMs KaKk KaMmeJib, IOJydeHHas U3 KopHel F. gigantea
u F. kuhistanica, nmpomeMoHCcTprpOBaia OJMHAKOBYIO aKTHBHOCTh B OTHOIICHUU
ATOr0 MUKpoopranusma. Tak, HHruOupyrouas 30Ha pocTa 3TOro MUKpOOPraHu3Ma
BOKpYT IMCKOB cocTaBisuia 12,3+0,7 mm u 12,8+0,6 MM COOTBETCTBEHHO.

Tabdauna 7. -CpaBHHTeIbHAsI OLEHKA aHTHOAKTEPHAJIBLHON AKTHBHOCTH KaMmejaei, moJy-

YeHHbIX H3 KOopHell Tpéx BuaoB poaa Ferula L.

Bun
Mukpoopranusm 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 xamenau, nolydyeHHbIE W3 KOPHEW MCCIEAYyEMBIX pAacCTEHUH, He
OTIMYAINCh MEXITY COOOW MO YpOBHIO OakTepuiuaHoro 3¢ @deKkTa Ha TECTOBBIH
mramm Ps. aeruginosa: or 9,8+0,3 mm mo 9,9+0,9 mm (p >0,05). Huskoii u
NPUMEPHO OJIMHAKOBOW AHTHOAKTEPUATHHOM AKTHBHOCTHIO XapaKTEPH30BAIHCH
Bce mccaenyembie obpasil B otHomenud Kl. pneumoniae: or 8,8+1,0 MM 10
10,8+0,9 mm (p >0,05).

Kak ™Mbl oTMeTwiau paHee, kamenb u3 kKopHei F. violacea mnposieuia
¢ynrucrarnueckoe aericreue Ha C. albicans. Opnako, kameapb, MojJydeHHas W3
kopueid F. gigantea, moka3asia Heckoiabko moBbImeHHBI (10,2+0,8 MM)
POTUBOTPUOKOBBIN 3(PpdekT mpoTuB 3Toro TectoBoro mramma (pl <0,001), HO
cxoxee 3Hauenue (pl = 0,002) c oOpasuom, moaydeHHbIM U3 KopHeu Buaa F.
kuhistanica (9,9+0,7 mm). B Hamem nccienoBaHUM COK U 3TaHOJIOBBIC KCTPAKTHI,
TIOJTyYCHHBIC U3 CEMSIH, HE MPOSIBUJIN BBIPAKEHHON aHTUMHKPOOHON aKTHBHOCTH .
30Ha 3aJepPKKH pOCTa BOKPYT JHUCKOB, MPHUTOTOBJICHHBIX W3 MaTEPHAJIOB,
MOJIYYEHHBIX M3 CeMSH BceX TpEX BUAOB (epyinbl, He npeBbimana 6omnee 8,0+1,0
MM, YTO CBUICTEIBCTBYET 00 MX HU3KOM OaKTEpUIIHTIHOM I (DEKTe.

Takum 00pa3oMm, [JaHHBIE HAYYHOW JIUTEPATyphl W MPEABAPUTEITHHBIN
CKPHHUHT TIOKa3bIBaIOT, 4TO BHbI pona Ferula L. — F. violacea, F. kuhistanica
u F. gigantea, npouspacraromue Ha TeppuTopuu TaDKUKKUCTaHa, 10 Hadana
HACTOSIIETO MCCIIeIOBAHUS OCTAaBAIMCh (hapMaKOTHOCTUUYECKH HEU3YyYCHHBI-
MU. [lomyueHHble HaMU pe3yabTaThl MPEJACTABISAIOT COOOW TEPBYID HAYYHYIO
nH(pOpMaHIO 0 (GapMaKOrHOCTHUECKON XapakTepUCTHKE ITUX BUAOB pona Ferula
L.. Bunsr F. violacea u F. kuhistanica o6namaror MHOrooO€marommM TOTEHIM-
anoM it pa3paboTku HOBBIX BAB u 3¢ ¢deKkTHBHBIX (HUTOTEpANEBTUYECKUX

TperapaToB.
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BbIBO/IbI
Omnpenernensl MOp(HOIIOro-aHATOMUYECKUE JHATHOCTUICCKUE TTPU3HAKU KOP-
Heit BuaoB - F. violacea, F. kuhistanica u F. gigantea, mpouspacraromnux B
Tamkukucrane. Y F. violaceae B kierkax OCHOBHOW MapeHXHMBI KOpPHEH
BCTPEUYAIOTCS MPU3MATHYCCKHE KPHUCTAUIBI, KOTOPhIE TIPH aHATOMHYECKOM
uccienoBannu kopuerr F. kuhistanica m F. gigantea ne naGmomarorcs.
[TaperxumHble Ki1eTku KopHe# F. violaceae, B ommmuue ot F. kuhistanica u
F. gigantea, 3amojHeHbI KpaxMallbHBIMU 36pHAMU U UMEIOT 0OJIee pa3BUTHIC
cocynbl [15-A].
[IpencraBiieH nepBBIl BCECTOPOHHUN HelleaeBoM MeTab0oI0MHBIN aHam3 F.
violacea, BeisBHBIINK 419 paHee HE ONMHUCAHHBIX METAOOIHMTOB IS TOrO
polla W 3HAYUTEIBHO PACHIMPUBIINK €€ W3BECTHOE XHUMHYECKOE pa3Ho-
oOpa3ue. MHOTOYHNCIICHHBIC, paHEe HE OTMHMCAaHHBIC, METa0OIUThI OOHApYKe-
Hbl B TEPIICHOWIHBIX, IMHKHMATHO-(EHMIPOIIAHOWIHBIX H aJIKAJIOWIHBIX
metabommdeckux myTsax. IIIupoko pacmpocTpaHeHBl CECKBUTEPIICHOMUIHI,
KyMapHHbI ¥ HOBBIC aJIKaJOUIbI, YTO MOYEPKUBAET UX 3HAUMMOCTh B XMMH-
yeckoM mpo¢uie u ocoOble METabOIUTUYECKHE BO3MOXKHOCTH 3TOTO BUAA
[7-A, 22-A].
JuddepeHumanbHplil aHAIW3 KOPHER U CEMSIH BbISIBUII OpraHocienuduunoe
o0oraiieHre MeTa0oJIuTaMH, JIEMOHCTPHUpYIOIee YETKYI0 OMOCHHTETHYEC-
Kyto creruanu3anuto. CeMeHa o0oranieHbl aMUHOKHCIOTaAMH U aJIKaJIona-
MU, B TO BpeMs KaK KOPHH XapaKTEPU3YIOTCs 00JIee BBICOKUM COJIeP)KaHUEM
TeprieHon10B. [Ipodnins MeTaboIuTOB B UCCIETyEMbBIX 00pa3iax HaAIpSIMYIO
3aBUCHUT OT CIIOCO0a IMONYYEHUSI HCCIEayeMOoro o0pasia: 3TaHOJOBBIE IKC-
TPAKTHI MO3BOJIAIOT BBISIBJIATH OOJIBIIIEE KOJUISCTBO META0OIUTOB, CBSI3aH-
HBIX C IIMKAMaTaMH, (DEHWINMPONMAHOWIAAMH W TEPIICHOMJAMH, TOTJa Kak
KaMeb ¥ BBDKUMKH COJICPKAaT COCJMHEHUS W3 Kilacca ()EHUINPOITAHOUIOB
[7-A, 22-A].
KopHu u ceMeHa ucciieI0BaHHbIX BUAOB (epysibl XapaKTEepH3yIOTCS CIEIH-
(UIEeCKMM XUMHAYECKUM COCTaBOM. KOpHU XapaKTepu3yrTCs HATMIUEM XH-
MHUYECKUX COCIMHEHUW CPEIHEW U BBICOKOM MOJIEKYJISIPHOM MacChl, B TO
BpeMsl KaKk ceMeHa 00raThl HU3KOMOJICKYJSIPHBIME coequHeHUsIMU. OCHOB-
HBIMA XMMHYECKHUMH KOMIIOHEHTaMH KaK KOpHEH, TaK CEMsSH BCEX TPEX
WCCIICJIOBAHHBIX BHUIOB (PEpPYIIbI SBIISFOTCS XUMUYECKHE COSIMHCHUS, OTHO-
cslrecs K KiiaccaM KyMapuHOB, (h1aBOHOMAOB U TeprieHoua0B [10-A, 14-A,
23-A].
[ToBbImeHHAs] KOHIIEHTPAIUS MOTH(PEHOIOB 00HAPYKEHA B KaMEIH U CITUP-
TOBBIX DKCTpPaKTaX, MOJYYCHHBIX M3 KOpHEH u cemsiH BuioB F. violaceae u
F. kuhistanica, 4uro cymiecTBeHHO OTIMYAETCsI OT 3HAYCHUS BBDKUMKHU U3
BCEX 00pasIoB, MONYYCHHBIX U3 KOpHEH W cemsH Buaa F. gigantea. Bei-
KMMKa M3 CEMsH W 3TaHOJOBBIN 3KCTPakKT u3 KopHei F. violaceae xapakre-
PHU3YIOTCS BBICOKMM aHTHOKCHIAHTHBIM MOTeHIIHaioM [2-A, 16-A, 19-A].
Kamens u3 xopueii u cemstH F. violacea u F. kuhistanica o6manaer Boipa-
KCHHOW BUPYCHHTHOUPYIONIEH aKTHBHOCTBIO B OTHOIIICHUU IIITAMMOB BHPY-
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ca rpunna A(HIN1) u A(H3N2). [IpotuBoBUpyCHass aKTUBHOCTh KaMeIu U
ATAHOJIOBBIX OJKCTPAKTOB XapaKTEPHU3YETCS HU3KUMH 3HAYCHUAMH d(-
dextuBHOM KoHIIeHTpanuu (EC50) u nckimounTenbHO BHICOKMMHU 3HAYEHUS -
MU XuUMHUOTepaneBTuueckoro uuaekca (XTH), npeBocxoagmumMu aHaJIorny-
HBIC TTOKa3aTein KOMMepUYecKkux mnpemnapatoB Tamuduito u Pumantanus. [1-
A, 5-A, 9-A, 11-A, 12-A, 13-A, 18-A, 20-A].

In vitro HanOombIICH aHTHOAKTEPHATLHOW aKTUBHOCTHIO XapPaKTEPU3YIOTCS
BCe 00pasiibl, OTYYCHHBIC M3 KaMeu U ceMsiH Bujaa F. violaceae, koropsie
NPEMMYIIECTBEHHO JCHCTBYIOT Ha TECTOBBI INTaMM  30JIOTHCTOTO
crapuaokokka  (S.  aureus), TpOSBIAS ~ HE3HAYUTEIbHBIA  AHTH-
OakTepuanbHbIil 3QdeKkT mpoTUB TecToBBIX mTamMMmoB PS. aeruginosa u Kil.
pneumonia [4-A, 6-A, 8-A, 17-A].

PEKOMEHIALIUUA 11O TIPAKTUYECKOMY
HNCITIOJIb3OBAHUIO PE3YJIBTATOB

PesynbraTel aHaTOMO-MOP(}OTOTHIECKOTO W3YUYEHUS KOPHEH HCCIeIOBaH-
HBIX BHJOB pPAaCTEHUH MOXXHO PEKOMEHIOBaTh KaK OJWH M3 CIOCOOOB
wieHTH(UKaIMK TpecTaBuTenei poaa Ferula L.
PesynbraThl MeTabOJOMHOTO HCCeIOBaHMS KOpHer u cemsH F. violacea
3aKJ1a/IBIBAOT TIPOYHYIO OCHOBY ISl JAJTbHEHIIIEro M3y4eHHs UX (apMako-
THOCTUYECKOTO, (hapMaKOJIOTHYECKOTO W TPOMBINIICHHOTO MOTEHIMaa, a
TaKXKe MO3BOJIAIOT OOBEKTUBHO OMPEICIUTh MOMJIMHHOCTh M JOOPOKayecT-
BEHHOCTh JICKAPCTBEHHOTO PACTUTEIBHOTO CHIphs. VICIONBb30BaHHBIE B
paboTe METOOJIOTHUU TIOJITBEPKAAIOT BBICOKYIO 3(P(EKTUBHOCTh COBPEMEH-
HBIX WHCTPYMEHTOB METAa0OJIOMHUKH B TIOMCKE W HACHTHU(MUKAIIMH HOBBIX
METaOOJTUTOB.
Pe3ynbTarhl MicciieJoBaHUHN 1O M3YYCHUIO XUMHUYECKOT0 COCTaBa OCHOBHBIX
rpynmn OWOJIOTMYECKH AaKTHBHBIX KOMIIOHEHTOB CEMSH W KOPHEH MOXKHO
PEKOMEHIOBaTh JIJIsl pa3paboTKu (papMaKONEHONM CTaThU U JIEKAPCTBEHHBIX
IPEapaToB Pa3IUIHOIO CIIEKTpa JEHCTBU.
PesynbraThl u3ydeHuss BUPYCHHTHOHMPYIONIEH aKTUBHOCTU HCCIIETOBAHHBIX
BUIOB (DepyIIbI CBHIETEIBCTBYIOT O BBICOKOM MPOTHUBOTPUTITIOZHOM Y deKTe
KaMeau U ceMsH Buna F. violacea. Dto mo3Boisier peKOMEHI0BaTh JTaHHBIC
MaTepuaibl B KauyecTBE OWOJIIOTMYECKHM AKTHUBHBIX J00ABOK TPH TEparuu
BUPYCHBIX 3a00JICBAaHHI BEPXHUX JIBIXATCIbHBIX ITyTEH.
Pe3ynbTaThl OLIEHKM aHTUOAKTEPUAILHOM aKTUBHOCTH IO3BOJISIIOT pe-
KOMEHJOBATh JAaHHbIC BHUIbl PACTEHUU B KA4E€CTBE CBHIPbSl JJISI pa3pa-
OOTKU TIpernapaToB MPOTUB MH(OEKIMOHHBIX 3a00JI€BAHUMN pPa3IMYHON
3TUOJIOTUH.
Pesynbratel mccnemoBaHUS PEKOMEHAYIOTCS ISl BHEAPEHUS B Y4COHBIM
npornecc kadenp hapmakornozuu, GpapMaKoIOTHH, MUKPOOMOIOTHN, BUPY-
COJIOTUM W UMMYHOJIOTUU MeIMIIMHCKUX BY3-0B M KoJIemKel, a Takke B
JEATENBHOCTh HAYYHO-HCCIICIOBATEIIBCKUX IIEHTPOB. Marepuaiasl padoThI
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MOTYT OBITh MCMOJIb30BaHbI MPH BBIMOJIHEHUH HAYYHO-HCCIEI0BATEIbCKUX
IPOEKTOB aCIHUpPAaHTAMU M COUCKATEISIMHU (PapMarieBTUIECKOTO, XUMHUEC-
KOT'0 U MEUIIMHCKOTO MPOQUIEH.
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MVYKAJTUMA

MyOpamusatu MaB3yn TaxKukoT. Kamon (;mot. Ferula, pyc. depyna) 6a
myb0au pycTaHUXOU ryiaop, owian Yatprynaxo (Apiaceae) JOXUI MelllaBal
Ba Jlap MHMHTAaKaxou TYHOTYHU Kyppau 3amuH Mepysa: Ocuéu Mapkasi,
kumBapxon Ocuém  Ilapkit, KumBapXxow  HKJIMMAIIOH  MYyBTaJIWI,
Muénazamus, Adpukon [lIumonin Ba YanyOon Ba Oab3e KUIIBapXou ABPYITO
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-
TAaruxou XUMHUSIBA UpTuOO0T Aopan [3, €29030562]. MaBuyausT TEPIEHOUIXO,
a3 gymJia JUTEPIIEHXO Ba CECKBUTEPIIEHXO, UHUYHUH TABCUPOTH 3UAJAUMUK-
pobi, 3UIIN3aHOYPYFA Ba 3UIUIIAPAZUTUM OO OHXO aJIOKAMaH[, UKTUIOPHU
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
IYHOTYHU WH PYCTaH# XOCHJI IIYyJapOo XaHCOMU OEMOPUXOU CHUPOSTH Ba
ralipucuposTit uctudoaa mexkapaana Ba 6a kop medapaH: CUIU HIYIIXO,
oTalak, 0eMopuxou CTapUIOKOKKUIO CTPENTOKOKOKKA Ba BUPYCH, Auabetu
KaH[, TapOoJd, acTMau OpoHXHuall, 6EeMOPUXOU YUTapy T'ypAaxo, aTepoCKJe-
po3u Mar3u cap [5, c. 419-422; 6, c. 59-62; 7, e107274].

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
memynasnz [8, e00017; 9, €92742; 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
deHon#, GpabOTHOKUU 3UTUOKCUIAHTA Ba MPOQUIXOU paBFaHXoUu 3PUpUpo
nap OaliHU MOMYJATCUSIXO€, KU Jap OalaHAUXOW TYHOTYH MEPYSHJ, MyailsH
kapa. TuOku mabiaymMoTu MyanmudoH: «(paboIHOKMM HHUcCOATaH OalaHau
3UIIUOKCUJIAHTA Ba MYyXTaBOM IaiBactaruxou ¢eHoian pap OaitHu
MNOMYJSTCUAXOU Jap OaJaHIUXOM Hazappac YOUTHpIIyaa MYIIOXUAa
mygaact» [11, e59087-3].

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 TMaiBacraruxou (aboji, HazopaTtu cudaT, CTaHAAPTU3ATCUSIH
TOPYXOM THUEXHA, UHUYHUH JAPKU MEXaHU3MXOU TabCUp Ba OexaTapuu OHXO
axaMUSITH MyXuM gopas. OMy3uIIn XxamMadyoHuOau MaiBacTaruxou (aboiu
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-
TUPO JOpaHA, KA MH OHXOpO 0Oa YOWUry3MHM MYyHOCHOe Oapou JOpyXou
aHbaHABUM 3UAAUBUpYcH Tadawin Meauxaa» [13, e0040218]. Tubku
MabJIyMOTU WJIMHMH MaBuyjaa, <«HaMOsSHAAroHu apnoau Ferula L. nopowu
TAbCUPU KABUM 3UAUJMMUKPOON Ba 3UAAUM3aHOypyFrin MebOomaHa [14,
e1485463; 15, c. 82-93]. TaxKUKOTXOU KJIMHUKA MHUYHUH HUIIOH JOAAHM, KU
O0ab3e Hamyaxo, O0a MoHaHau F. assa-foetida, meraBoHaHa nap TabobaTu
COVID-19 camapanok uctudoaa maauagy [16, c. 152-165; 17, ¢. 364-385].

bapou Yymxypun TOYUKHCTOH HA TaHXO MIAPOUTH MaXCyCH TaOUMIO
UKJINMi, OQJIKM TYHOTYHHH OJIaMU HA0OTOT Ba XaBOHOT HU3 Xoc acT. Hamyn-
XOU TYHOTYHH aBnogu Ferula L.  acocaH pycTaHUXOM Kyxi Oyaa, OHXO
oemrap nap 6ananauxou a3 300 To 3600 meTp a3 catxu O6axp mepysaHa. Jlap
XYJIyI1 KUIIBApU MO, KU MUHTAaKau KyXcop acT, 37 HaMyau HAMOSIHAATOHU UH
aBiaoJ Oa kailg rupudra mymaaHg, KU 6-Tou OHXO Oapow Yymxypuu
TOYUKUCTOH HAMYIXOM 3HAEeMHUKH Oa xucod MepaBanp [18, c. 321-326; 19,
250-320].

Taxmunmm agabueéTy NiIMiA HUIIIOH MeIuXad, KU XyCyCUsITX0u hapMaKor-
HOCTHK#, a3 qyMJjla TAXKUKOTU MUKPOCKOTI Ba META0OJIOMUM HAMOSHIIATOHU
apnogu Ferula L., Gaxycyc Hamyaxoum F. violacea, F. gigantea Ba F.
kuhistanica, xu nap Yymxypuu TOYUKUCTOH MEPYSIHA, TO X0 6a TaBpu Ko
oMyxTa Hamrygaana. bunobap uH, ry3apoHHIaHU OMY3HUIIN aMUKH (papMako-
THOCTUKUU UH Hamynaxou Ferula L. mopou axamMusitu Oy3ypru Ha3apusBi Ba
amani O0yaa, xene Myopam MeOoIai.

Japayayu TaxKUKH MaB3yd WiIMil. TaxkukoTu MapOyT O0a akcapu HaMy/I-
xou aBnoau Ferula L. acocaH a3 4OHUOU OJIMMOHHU KHIIBAPXOU XOPHUYUU
Ha3IUK Ba Ayp aH4YOM J0Ja IIyJaaHa. A3 dqymiia, MYXaKKMKOHH ¥30€K
TapKUOU XUMUSIBUM KUCMXOM PpYU3aAMUHI Ba 3€pU3aMUHUU Hamynaxou Ferula
L -po, ku map MUHTaKam OHXO MepysIHA, 6a TaBpU Baceh MaBPUIU OMY3HII
kapop noaaann [20, c. 275-284; 21, c. 52-56; 22, ¢. 172-177; 23, €266654]. Oun
0a Tabcupu TabOOATHIO MEHMITUPUKYHAHIAW HAMYJIXOW MH pYCTaH#, KU Aap
xynyau Kazokucron, Kupruzucron Ba TypKMaHUCTOH MEPYSHA, UTTUIOOT
noaa mynaact [24, c. 487-503; 25, c. 109-111]. Xycycustxon (GUTOXUMUSBUM
F. tadshikorum, xu nap TouyukucToH Mepysa, gap Taxkukorxou [llapomos @.
Ba IUTapoH, TaBcud mygaann [26, c. 18-23]. ba omy3uiim XxocusaTxou (pUTOXH-
MUSIBH Ba (DabOTHOKUM OMOJIOTMH HaMOSIHIAroHu apinoau Ferula L. maxy-

XUIIXOU MYXAKKUKOHH CepIIyMopu KuiBapxow ABpyrno Ba Ocué Oaximaa
mygaany [27, €705007; 28, c. 31-39; 29, c. 9-14; 30, e43312-24; 31, el 11830].
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bo Byuynm uH, gap agabuéTtn HIMHUM MaB4Yyda MabIyMOTH Kodi oua 6a
XocusaTxon (apMaKOTHOCTHKMU Hamyaxoum Ferula L., xu pgap mapouTu
TYHOTYHU TaOuuio 3Kkojoruu Yymxypuu TOYUKHUCTOH Pyl MEKyHaHm, Oa
MYIIOXHAA Hapacuj, KM UH MyOpaM OymaHM TaXKAKOTH JUCCEPTATCHOHHU
MOPO TabKUJI MEKYHA/I.

PoOutau TaxkukoT 600 6apHOMaxo (Jlomxaxo), MaB3yXoH MiMi. Taaxu-
KOTHU JUCCEPTATCUOHN Aap JOMpPAaW MaB3yH KOPXOU MIMA-TAaXKUKOTUH Kade-
pau ¢dapMaKoOTHO3UsS Ba TamKWiId wuKTAcoau (apmartceBtum MJT-u
Jonumroxu napnatuur THOOuM TouukuctoH 6a HomMu AOyanin noHu CuHO
“Amén xoMu HaO0OTOTU Aapau XapaHroH’ Ba MaB3yH TalabOycuu WUIIMii-
TaAKUKOTUH Kadeapan MUKPOOMOJIOTHs, HWMMYHOJIOTHS Ba BHUPYCOJOTHS
M/ T-u JJonumroxu naBmatuuu TuOOun TounkucTton 6a Homu AOyamin nOHM
Cuno “Omy3umu (paboTHOKMU 3UIAUMUKPOOUH PYCTAHUXOHW IMIM(pOOAXIIH
ToyukrucToH” 6a aHYOM pacOHUA IIyAaacT.

TABCHU®U YMYMHU TAXKUKOT

Makcaau TaXxKAKOT. OMY3UIIHN XyCYyCHUATXOH (hapMaKIHOCTUKUM CE Ha-
myau anomu Ferula L.. Ferula violacea, Ferula gigantea Ba Ferula
kuhistanica, xu nap xyayad Yymxypuu TOUMKUCTOH MEPYSIHI.

Basudaxou TaaKuKOT:

1. T'y3apoHHAaHN OMY3UIIM MHUKPOCKOIIUM PEIIaXOoW HAMYJIXOW TaXKUK-
maBangaun Ferula L.

2. I'y3zapoHngaHu TaXKUKOTH FalpuUMaKCaJHOKM METAa0OJIOMUU pellla Ba
TyxMuxou F. violacea, XaM4yH OOBEKTH aCOCUM TaXKUKOT.

3. OMy3uIn XyCyCUITXOW Mpodriinm MeTaboJOMHUH pelia Ba Tyxmuxou F.
violacea BoObacta 0a y3B Ba ycyiau Oa AacT oBapJaHM HAMYHAXOHU
MaBpHUIU TaXKUK (CaMF, puImypaa Ba 4aBXapxo).

4. OMy3um XOCHSITXOM (UTOXMMHUBUUM HAMYHax0o a3 pelaxo Ba
TYXMHUXOH, KM a3 HAMYJIXOU TaxKuKiiaBaHaau Ferula L. 6a nact oBapaa
IIyTaaH/I.

5. MyalisH KapAaHH MYyXTaBOM TOJIU(PEHOIXOM yMyMA Ba HUKTHUIOPH
3UAANOKCUIAHTUA HaMyHaxoe, KM a3 perniaxo Ba TYXMUXOW HaMyJIXou
TaxkuKmaBaHaau Ferula 6a mact oBapaa mygaass.

6. Ap3¢OnM TabCUPXOW BUPYCMaHBbKYHaHAAr#, 3UIIAMHUKPOON Ba 3W-
TM3aHOYPYFUU HAMyHAXOU a3 peniaxo Ba TYXMHXOU HAMYIXOM TaXKHUK-
aBaHaaA.

OO6pekTH TaXKMKOT. OOBEKTH TAaXKUKOT CaMf, (QUITyp/ia Ba YaBXapXOH
a3 pelraxo Ba TYXMHUXOU ce Hamyau aBnoau Ferula L. (F. violacea, F. gigantea
Ba F. kuhistanica), xu gap xyayau Yymxypun TOYUKUCTOH MEPYSIHI, MHTUXO0
Iy TaaHI.

MaB3yu TaxkukoT. TaBcudu ¢papMakrHOCTUKH, a3 yymjia TaXKUKOTH
MUKPOCKOT#, OMyXTaHM Mpoduiu MetadbolomMuu Hamyau — F. violacea,
TaxXJIMJIM MYKOWCAaBUU (PUTOXUMUSIBH, OAXOAUXUU TabCUPU BUPYCMaHBbKYHAH-
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nari, (abOJTHOKUM 3UAAUMHUKPOOUIO 3UAM3AMOYPYFUU YABXapXxo, KU a3
pelIaxo Ba TYXMUXOU O0OBEKTXOU TaXKMKIIaBaHaa 0a JacT oBapaa IyaaaH.

HaBroumy uimMmy TaXKUKOT:

1. bopu HaxycT TaXKMKOTH MUKPOCKOIIMM COXTOpHU pemmaxou F. violaceae,
F. kuhistanica Ba F. gigantea omyxTa myg.

2. bopu HaxXyCT TaxJIMIM XaMa4OHUOau META00JIOMUM FAUPUMAKCATHOKHU F.
violacea MEMHUXO/1 TapIUI.

3. bopu HaxycT MaxcycusiTu TpouICO3MU METabOJIOMHUHM pelIaxo Ba
Tyxmuxou F. violacea BobOacta 0a y3BU pyCTaHil Ba Tap3u rupudTaHu
HaMyHau TaxXKUKIIaBaHa HUIIIOH J0/a Iy,

4. bopu HaxycT oun 6a XyCycHUSITXOM (PUTOXMMUBUU PEIIAXO Ba TYXMUXOU
HaMyAXOM TaxKuKmaBaHmau Ferula L. mabaymMoTxo 0a jgactoBapia
1Ty TaH]T.

5. bopu Haxyct oug 06a MyXTaBOM NOJU(PEHOIXOM YMyMH Ba HUKTUAOPU
3UAAMOKCUIAHTUN PEelIaxo Ba TyYXMHXOU HaAaMyOXOM TaXKUKIIIIaBaHIAU
Ferula MmabaymoTxo 6a macrtoBapaa mygaHm.

6. bopu Haxyct GpaboTHOKUU 3UIAUBUPYCUM HAMyHaxoe, KM a3 peniaxo Ba
TYXMUXOM HaMyAXxou TaxkukinaBaHmau Ferula — 0a pact oBapaa
ury1aanji, MyKappap kapaa mry.

7. bopu HaxycT oua 0a XOCHUSTXOM 3UAAUMHUKPOOW Ba 3UAAM3AHOVPYFUU
HaMyHaxo, KM a3 pemaxo Ba TyXMHUXOM HAMYJIXOW TaxXKUKIIaBaHIAW
Ferula xocun mygaan, nTTUI00T 0a 1acT oBap/a mIy.

AxaMuATH Ha3apuUsABA Ba aMaJINy TaXKUKOT.

AXaMHATH Ha3apUSABUM TAXKUKOTU JUCCEPTATCMOHUM Ma3Kyp a3 Baceb
HaMyJaHU MabJIyMOTH Hazappac oujl 0a TaBcudu papMakOrHOCTUKUU HAMY/I-
xou kKabman omyxrtaHamymau Ferula: F. wiolacea, F. kuhistanica Ba F.
gigantea, xu pap xyayad Yymxypuu TodukucToH MepysHa, nbopaT acrt.
Hatuyaxou 6a mact oBapaamnymaa 0apouw 4yCcTyuyiM capyalliMaxou TaOuit Ba
AypHaMou MMHOABAAU KOpKapAu AopyBopuxou mmdodaxir gap acocu
Hamyaxou Ferula axammsatu kamoH gopan. ['yHOTyHHUM Bacew XUMUSIBHA, KU
Jap TaXKUKOTH Ma3Kyp MyalsiH Kapja IIyJaaHJ, MaH3apau MeTaboIoMHUHU
aBnoau Ferula L.-po xene Baceb Meco3ajl Ba a3 POXXOU OMOCUHTETHKUU Aap
WH PYCTaHUXO Yapa¢HEOaH a UTTUIIOOTH ap3UILIMaH]I METUXA/I.

AXxaMUATH aMalIMM TaXKUKOT a3 OH MOOpaT acT, KM aBBAJIMH UTTHIOOT
oua 6a XycycwsaTxou (apMaKoTHO3WU ce€ HaMyaud KaOllaH OMyXTaHallymau
Ferula . 6a gact oBapaa mygaact. MabiiyMoTu OagacroMmaaa ouj 6a COXTOpH
MophoIori-aHATOMUU periaxo, Mpouim MeTaboJIOMUN pellla Ba TYXMHUXOU
Hamyau F. violacea, "”HUyHUH HATUYaXO0W OMY3UIIM XOCUATXOU (PUTOXUMUSIBIA
MeTaBOHaH[ 00 Makcaau ry3apoHuaaHu auddepeHcraTcusn OaiHMHAMYIUN
anoau Ferula L. uctudona mapana. Hatuyaxou omysuinn (paboTHOKUH
3UAAUBUPYCH Ba 3UIAUMHUKPOOUN CaMF Ba 4aBXapXOW CIIUPTUU PYCTAHUXOPO
METAaBOH XAaHTOMHM HMHTUXOOM MaHOabXxou Tabuit 0apou KOpKapau AOPYXOHU
HaBMW BaTaHUU JOPOU XocusITxou mudodaxin uctudoaa Oyp/.
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Hyxkraxou 6a xuMos NEeMHUXOOIIaBaHIA:

1. Magmyu amomMaTxou MUKPOCKOIIMU pelIaxo MyasiH Kapja Iyaa, TApKuou
Hoaupu ubopat a3 419 merabonut Gapoum Hamymau F. violacea omIKOp
rapaua. Bobactarum Tapkubu MoI1axo a3 yCyau 3KCTPAKCUS Ba XyCYCHUSTH
y3BA 3axvpalllaBUU MMalBacTaruxo MyKappap Kapaa IIya: Jap perniaxo
naiiBacTaruxom MHEHAIO OallaHJAMOJIEKYJIaBi Ba TEPIEHOUIXO, Jap
TYXMHUXO0 Oolraj, — MeTabO0JIUTXOU MAaCTMOJIEKYJIaBid, aMUHOKUCIOTaX0 Ba
aJIKAJIOUIX0 OapTapi TOpaHI.

2. Tarfiupnazupun OalHMHAMyAW Ba Y3BUM MYXTaBOU TOJU(PEHOIXO Ba
MIUIATHOKUM (PABOTHOKUU 3UITUOKCUAAHTHA Jap periaxo Ba TyXMHXOU
HAMYIXOU TaakuKIIygaw aBiaoam Ferula L. myaiisa kapma myn. Mcbot
rapava, KA 4YaBXapxXOW JTAaHOJUU pelmaxo Ba (QUIIypaau TyXMuXow F.
violacea MOPOU UKTUAOPH HUXOHMH 3UAANOKCUAAHTA MEOOIIaH/T

3. ®aboTHOKKMH OajlaHAM BUPYCOO3M0paHIaTUU CAMF Ba YaBXapXOW 3TAHOJIUHU
pemaBy Tyxmuxou Hamyaxou F. violacea Ba F. kuhistanica HucOGat 06a
Bupycxoun 3ykomu A(HIN1) Ba A(H3N2) myaiisn kapaa mya. bapowu
Hamynu F. violacea Ttabcupu OajaHIM 3UAIUMHUKpOOR HuUcOAT Oa
MHUKpPOOXoM Tpammycbar, (aboJHOKMU Xaaaud axkal Hucbar Oa
MUKpodIopan rpamMmMaHd#i Xoc acr.

Hapayan >bTUMOOHOKHM HAaTH4aXOM AuMccepTaTcha. Hykraxo Ba XyJjo-
Caxou WIMUU TaXKUKOTH JIUCCEPTATCHOHHA Jap 3aMUHAM XauMHU KOPUU KOPXOH
nabopaTtopii, TaBacCyTd MCTHU(DOIA HAMyJAaHM TAa4YXU30TH MYOCHUPHU JTOPOU
ryBOXHOMA, TAaKPOPKYHUU 3HUEN Ba YCYJIXOU MYOCUPH KOMITIOTEpH  Jap
KOpKap-1d OMOpPH, HHUYHHH TaKpuU3Xou Mycbar Oa Maxkojaxou maap
Mayajiaxou 0a dexpuctu KOA nazmu Ilpesunentn Yymxypuun ToyukucToH
JOXWIIIYJ]a  Ba  Mayajulaxou OailHanMuiIanuu  Jap CKOITYC
MHJIEKCATCUSAIIYAa AaCOCHOK Kap/a IIyaaaH/I.

MyTtoOukatn gucceprarcui 06a IMMHOCHOMaWM HXTUCOCH HIIMI.
TaxkukoTu mucceprarcuonn 6a mmHocHoMan KOA-u nHazmu IlpeswaeHTtu
Yymxypun ToumkucToH a3 pyitm uxtucocxou: 3.4.2. Xumusu (papMaTceBTH,
dbapmako-rHo3us, banaxou 1. «MyalisiH Kap/laH Ba XOCUJI Kap/laH!U MOJIJIaX0ou
dhaboi, maigouIm TaOMUK OHXO0, MyaiisiH KapJaHu HPTUOOT Ba KOHYHUSTXOH
OaliHM COXTOP Ba XOCHSITXOM MH MOIIaxo»; 3. «OMy3uIIM TapKuOu aiéu
XOMU PYyCTa-HUM AOPYT#A, MyaMsTHKYHUU TalBacTarmxou TaOuil, KopKapau
YCYIAXOU YydO-KYHH, CTAaHIApTH3aTCHsS Ba HazopaTu cudaTh ameéu XOMHU
pyctanuxou mmurdoOaxin Ba IIAKIXOW TOPYyrd gap acocu on» Ba 3.3.19.
Mukpob6uoinorus, 6anau 11. «Tabcupu omuiixou OMOTUKA Ba aOMOTUKH Oa
MUKPOOPTraHU3MX0, MEXaHU3MXOM MYTOOMKIIIABUN OHXO Ba YCTyBOpH HHUCOAT
0a OMUIIXOU MYXUTHU aTpOd».

Caxmu maxcuu [poBTanabu pmapavan wiMia. Myamwmudd 4vycTyqyii
UTTHUIOOTHPO OUJ 6a MaB3yH MAXyXUIIM TUCCEPTATCUOHH, TaXJIWIU capyalll-
MaxoW aBBAJWH Ba TaxXJIWJIM MabIyMOTXOU adabuéTth unMuu O0a MaB3yHu
TaXKU-KOT Oaxmmaalrygapo MyCTaKUIOHAa aHYOM JI0/1aacT.

Kucmu npabopatopii Ba O3KCIEpUMEHTAIMU TaxXKUKOT a3 Tapadu

Myaliug MyCTaKWIoOHAa Aap TOWroxxow Kadeapanm G(apMaKoTHO3US Ba
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tamkuin ukruconu dapmacesta MIAT «IJATT 6a HomMm AOyanit uOHU
CuHo»; mabopartopusiu Kadeapan MHKPOOHUOJIOTHS, WMMYHOJIOTUS Ba
Bupycosiorusiu MAT «IATT 6a nomu Abyanin uOuun CuHo»; nabopatopusu
kadenpann MHUKpOOHWOJIOTHS, BHUPYCOJOrUs Ba uMMyHosorusu MTFEF
«Jlonnmkagan TuOO6H-nyTUMONK TOUYUKUCTOHY», JabopaTopusu Myxohu3aTu
3UAAUBUPYCUM MapKa3u WIMA-UCTEXCOIUN MUKPOOUOJIOTHS Ba BUPYCOJIOTHS,
Anmato, Kazokucton Ba maboparopusiu buonorusu pycranuxo, JloHumroxu
Patrepc, UM A aH4yowm jmoja 1ryaaacr.

Makcan Ba Bazugary30pun TaXKUKOT, MHUYHUH Oappacu HaTUYaxo Ba
JaMBb0aCTH XYyJIOCAaXOM AUCCEPTATCUs OO MINTHPOKU POXOAPOHM MIIMHA Ccypat
rupudraact. CaxmMu Imaxcuu Myauiud a3 MaTHH pHcoiia Ba HWHUYYHUH
(dhexpucTu HHTULIOPOTH (pUITypaa 6apmMeosi.

Myammud gap TapxXpe3un TaXKUKOT Jap Xama MapXalaXxou TaXKUKOTH
ry3apoHujamniyaa, OeBocUTa UINTUPOK HaMyJda, MablIyMOTH MYOCHPH
aabuéTu WIMHUU BaTaHil Ba XOPUUUPO OUJ Oa MaB3yu AUCCEPTATCUS TaXJIHII
Kap/aact, KOpKapAu OMOPHUM MAaBOAUM XOCWILIYAApO Ty3apOHUIAACT,
HATUYaXOM TaXKUKOTPO TaxJIWJI HaMyJaacT, OHXOpO Jap XyJocaxo Ba
TaBCUSIXOM amallii 4yaMOacT KapJaacT, MHTUIIOPOT Ba Ty30pUIIXO OMOJA
Kapjaact. XauMu acocit Ba XaJIKyHaHJau TaXKUKOT MYCTaKUJIOHA UYPO Kapa
1IyJ1aacT, K KATOp HAaTUYaXOu HaB JIOpaj Ba a3 CaXMM IIAXCUU JUCCEPTAHT
Jap WIM TyBOXH MEOUXa/I.

TacBu®O Ba amamMCO3MHM HATUYAXOM MOHUCCEpTATCHA. MykKappapoTu
acocuM KOp TMemHuxoJ Ba Oappacan mynana: gap Kosdepencusu
oaitHaaMuianuu XVII unMit-amanuu oJUMOHM YaBOH Ba JoHUIIYyeHu MT
«JAATT 6a Homu AOGyann nouu CuHo» gap MaB3yu «Machaaxou Myopamu
TaXKUKOTXOM Myo-cupu TuOOm» ([yman6e, 2022); The 2nd 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-aMaJIiy alpesini OJIMMOHM 4YaBOHY noHuinyyéHn MTFE “Jlonumkaman
TO0I-uaruMonu Touukucton” ([dymanoe, 2025); Kondepencusiu V cononau
OartHanMmunamuu uiaMmi-amaanun  MTE  “Jlonumkagan  THOOA-UYTUMOMHI
Touukucron” (dyman6e, 2025).

TacBuOM TaXKUKOTH JUCCEPTATCUS Jap MayIdCh KOMHUCCHSN OaitHU 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 IuUccepTaTcHiA. A3 pyilu MaBOaU aHCCEp-
TaTcus 23 Tabau(OTH UIIMIA HAIIP IITy1aacT, KA a3 OHXO0 4 MaKoJja Jap Mayall-
JaxoW TakpusiaBaHgan KoMmwuccusu ONMU  aTTECTATCUOHUU  Ha3Iu
IIpesugentu  Yymxypuu ToyukuctoH, 3 Makona Jap MayaulaXxou
naaekcusmaBaggan SCOPUS, wHuynmH 16 Makonaro ¢uImmypmaxo mgap
MayMyaxou KOH(EPEHCHUSIXOU WIMII-aMajii Ba CHUMIIO3UYMXO ©Oa Tabb
pacugaaH/I.
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CoxTop Ba XxayMu gucceprarcus. ducceprarcus nap xaumu 190 caxuda
TabIud myaa, a3 MyKaJauMa, TaBCU(PH yMyMHUH TaXKUKOT, IIapXu agadueT, §
000u TaxXKUKOTH XyAH, OappacH, Xyaocaxo, TABCUSIXO Ba (pexpuctu agadbueTu
uctudoaamyga noopat act. Jlap TaxKuMkKoTu auccepratcusi 23 pacm Ba 23
yaJiBaJl oBap/a I1y1aacr.

TABCU®U YMYMHUHA TAXKUKOT

MaBog Ba yCyJIXOM TaXKHUKOT. XaM4yH OOBEKTH TaXKUKOT C€ HaMydu
pycranuu aBinoau Ferula L. uctudona mypann: F. violacea Korov., F.
kuhistanica Kor Ba F. gigantea B. Fedtsch.. Hamynaxo a3 muHTakaxou
rYyHOTyHU Tabunio ukaumun Yymxypum TouukuctoH (mapaum Bap3o06 Ba
BMKDbB) nap 6anangum a3z 1180 to 2251 MeTp a3 carxu Oaxp yaMboBapi
rapavgaaHI.

ba cudatn MaBomm TaxkUKIIaBaHAa camf (IIUpad PYCTaH#) Ba
qaBXapXxou CIUPTHE, KK a3 pemiaxo rupudra mymnana. Maaynun adurypaaxo
Ba YaBXapXOM CHUPTHA a3 TYXMUXOU PYCTAaHUXOW TaxXKUKIIaBaHIa UCTHdOA
Kapaa mrygaHg. XOKaxou XYIIK Ba 4aBXapXOU pellaBy TYXMUXOU PYyCTaHUU
MaBpUIU TaXKUK OO YCyJIM TAKMUJIEPTAN MO OMOJa Kap/ia Iy aH/I.

Taxkiku MUKPOCKONUM pemraxon Hamyaxou Ferula L. wmaBpuan
OMy3UIll KapoprupudTa a3 pydu METOAUKAWM MAbMyIH  TaxXJIWIU
MHUKPOCOXTOPH T'y3apOHUIA MY,

bapou ryszapoHmmaHnm TaxKUKOTH METa0OJOMH Ba TaXJIWIM (PUTOXU-
MUSIBI XpoMmaTorpadusiu MoebIin 60 Macc-CIIEKTPOMETpHUsi, XpoMaTorpadusu
MoebIuu OanaHacudar Ba CIEKTPOCKONMUSU PE3OHAHCU XaCTauu MAarHUTH Oa
Kop OypJa 1ryaaHI.

DabOJIHOKMU MaXCyCH BUPYCMaHbKYHAHJArMM MaBOJIM TaXKUKIIIABaH-
Japo MYTOOMKH macTypu MeToad «Jlactypaman oua 6a rysapoHUIaHU Tax-
KUKOTXOM TO KJIMHUKUM MaBOIU JTOPYBOpM» MyaissH kapma 1mya. bapou
MyalstH HaMyJaHu (PabOTHOKUU 3WIMBUPYCHH YaBXAPXOW TaXKUKIIIaBaH/A
IMITAMMXOU BHUPYCXOM 3YKOM JO0poHW (HOpMYyJIaxOod AaHTUTCHUU TYHOTYH:
A/V1ad/2/09 (HIN1) Ba A/Almaty/8/98(H3N2) ucrudona mynana. XaMuyH
MEbEPU TabCUPU MYIIAXXACH 3UIMBUPYCUM TTaliBACTarux0 HUINOHAWXAHIAN
xumuoTtepaneBTi (HXT) xucob kapaa 1mya, Ki OH TAHOCYOHM KOHCEHTPATCUSIU
saxporuanu Moamapo (KT50) mucbatu konceHTpatcusiu myaccup (KMS50)
ndoaa MeKyHa/.

DaboMUATH  3UIIUMUKPOOMU YaBXapXoW pycTaHUpo 00 ycynH
muckomuddysin (YAA), 6o ucrudona a3z 4 HamMyau IMTaMXOU CTaHAAPTUU
MaTOTeHUH OakTepusxo MyaisH kapaa mya: Staphylococcus —aureus,
Pseudomonas aeruginosa, Escherichia coli, Klebsiellae pneumonia. Omy3unim
XOCUATXOU 3UIIN3aHOYPYFit HUCOAT O6a mramu Mebeépun Candida albicans, 60
uctudoaa a3z myxutu ruzoun Cadypo ry3apoHuia mry;I.

Kopkapan omopum maBong 0o wuctudoma a3z Oacram OapHOMaxowu
amanuu Statistica 10,0 (Statsoft, UMA) uypo xapaa mya. Mybsraaun OyaaHu
rypyx-6ananm HamyHaxo MyBoduku kputepus [amupo-Yunk wdpo kapaa
mya. Mykounca KapAaHu sIKUYaHA TYPYXU MYCTaKWIM MUKIopi myBoduku U-
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Kputepusiu MaHH-YUTHHU, Typyxxou BobOacra myBoduku T- kputepusiu
Buiikokcon anyom gopaa mya. Xambacrarit TuOku kputepusiu Ilupcon cypart
rupudr.

bapou xopkapam omopum OMy3UIIN (PABOTHOKHHU 3HIAAU3YKOMIA
TaXKMKOTH HaMyHaxoW XaMau HaTH4yaxo XUcoO Kapaa IIyJaH[ Ba XaM4iyH
XaToum MUEHau cTaHgapThd udoma kapma mynasHa. Hatmyaxou 3 o3MowuIm
MYCTaKWJI oBapja IIya, KU Xap sAKke a3 oHXo 4 maporuba Takpop IOIIT.
dapkusaTu OaitHu 3uéaa a3 oy rypyx 6apou axaMuta oMopi 60 ucrudoma a3
TaXJIWIM K OMUJIAW JUCTIEPCUOHT TaXJIWII Kapaa myaana. Apsummu p <0,05 a3
YUXaTU OMOPHR MYXUM XUCOOUIA IITY/I.

Hatngaxou TaxKukoT. buHo 6a MabiaymMoTun agabuéTn uiMi, HaMyaxou
aBinoau Ferula L. a3 pyilu HUIIIOHAXOW aHATOMUIO MOP(OJIOTH a3 XaMaurap
TaOBYTH YUIAW JOpaHA. A3 9Yymia, «XaHTOMH OMY3HIIH Yy3BXOHU
BeretaTuBuM F. foetida MyaiissH kapja IIyJ, KU IIAKJI Ba COXTH Xy4dalpaxou
SMUACPMUC HUIIIOHAXOU TAIIXMCUU allléd XOMU UH THUEX MebomaHa. ba raiip
a3 MH, pelIaxoM HaMyHAaxOW TYHOTYHCOJIM HMH HaMmyJ a3 pyhu aapavau
WHKUIIOW MHUHTAKaW Ty3apOHAHIa Ba TaBOHOMH YHCYPXOM aCOCHUU
rucrojioria ¢apk MekyHaHm» [32, c. 899-908]. Bame map amabuér oupg Oa
TaBcu(u aHaTtoMuio Mopdosoruu Hamynxou asiaomu Ferula L., xu pap
TOYUKUCTOH MeEpYsHI, MabIyMOT MaBuyad HecT. bo gapHazapmoimTu
rypraxon ©Oomo, map Mapxajad aBBaJlud KOp a3 YOHHOU MO TaxKUKU
MHKPOCKOIINHU pemaxon F. violacea Ty3apoHUIA IIy/I.

XaHroMu TaxJIWIM OypHUIIM KyHAAJIAaHTU (Map3i) peiia MyKkappap Kapjaa
Iy, KM IMyCTiI0X a3 9-16 katopu Xydalpaxou aeBopaalioH radcu KaxBapaHr
nbopat act. XaHroOMM TaXJIMJIM MUKPOCKOIIUM CaTX MYIIOXHUJa MeIlaBajd, Ku
Xyyalipaxou MyCTiIoXu pema 00 sk gurap 4dadce xobuma (pacmm 1 -Al),
oucépkyHua Mebomran (4-5 KyH4) Ba IIaK/IM HUcOaTaH cydta mopasy (pacMu
1 -B1).
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Hap Oypumm KyHaandanr ¢JaosMa, parxoum KcuiaeMa Ba MapeHXuMau
Xyyaiipaxo 6a xyom auma memaBaHn. KoBokuu xydyailipaxou mapeHxuma 00
KpaxMmanl nyp mynaann. Failp a3 Max3aHu (XOJMTHUXOW) IIM30TEHH Jap
Xydalpaxou MapeHXMMa KpHUCTAJIXOU NMPU3MATUKA HU3 MaB4yya act. Kucmu
ACOCHHU IapeHXHMau KUPIIPO Xydalpaxon 00 ¢ocuiia 4oUTUpIIyaa TaIIKUII
MEeIMXaH/I Ba a3 KOBOKUXOIO TapKUIIIXOM cepirymop ubdbopat act. Jlap kabpu
MapeHXUMau KUIIPp Max3aHXOM MANJOUIIAIIOH IIU30T€HA Auja MelaBal.
Hypxon w™mar3ii pap caMTH paadalii TyjJd KallWIIyJaaHJd, XaM4YyHUH
Xydalpaxou MmapeHxuma, Ku 00 MOJJaxXOW FU30UU 3aXUPaABiHl, ’bHE JOHAXOU
KpaxMmaJ nyp mygaas, 6a xyou HamoEHaH .

MuHTakan MepUCUKINU CUJIMHAPU Mapkasi a3 6odTan acocht TaIIKWI
Iy1aacT, KA IMyp a3 KPUCTAUIXOU CEPUIYMOPHU IUIa3MATHKA MeOOoIaH.
TaxKMKOTH MHUKPOCKONN HaBbU OcOaHgUaruyd CUCTEMaud Ty3apoHaHIau
pemiapo myaiisH kapa. KamOuili map makiv xajkau sSKIyXT napajien O0a
CaTX¥ pela YOUrup 1uyaaacr.

Hap Mapxajian IyIOMH OMY3HIINA XYCYCHUSTXOM aHaTOMA-MOP(OIOruu
PYCTAHUXOM TaXKHUKIIyJa OMY3HIIM MHUKPOCKONUM peman F. kuhistanica
ryapoHyga mya. Mykappap Kapjaa InyJ, KA pelad Baid MUCIU peniau
KaMoJii OyHadII Ak MygaBBap aopa.

XAaHIOMM TaXKUKA MHUKPOCKONUM OYpHUINM KyHJaJaHTd pelian HH
HaMyJl ce KabaT auja MellaBajl MyCTIOX, KUIIPU UOTUAON Ba CUIUHAPHU
Mapkasit. I1ycTiiox paHru KaxBarit gopaj, pemapo a3 0epyH MENyIIoHal, a3
7-8 xabaTu aHAO3aalloOH sKXeja umbopaT act, ku 00 sgxaurap xeme dgadc
xobumaana. Cwumac, gap 3epu INIYCTIOX HYpPXOUM paauajiid, Max3aHXOHU
IIM30TeHHA, Xy4Yallpaxow IapeHXumau Iyp a3 JOHAXOW Kpaxmajl, HYpXOoHu
Mar3i, MUHTaKaxou KaMOaJrit Ba (hJiodMa YOMTUp IIyaaan.

Xydalpaxou napeHXxuMau MOTUAOM KaJIoH Oyna, mapiaaxou kame radc
Ba IIAKJIM MyaaBBap € Oaiizamakia mopaHa. Akcapu xydaidpaxo KUCMaH €
nyppa 60 JoHaxou Kpaxmall nyp myaaana. bemrapu xydqaipaxo KMCMaH Ba €
nyppa Inyp a3 JJOHaxXou KpaxMaji XacTaH.

Hap Oypuiny KyHIaJaHT JOHAXOW aHJI03aallloH XypaAu Kpaxmall auaa
MeIllaBaH[, COXTOPAIIIOH MypakKa0 HECT, IIAKJalllOH MyJaaBBap Ba Oali3aBit
acT. Xydyampaxou HypXOM Mar3d JOPOU MHUKAOPH 3UEAN Kpaxmayl XACTaH]I.
Jap mapeHxumau Xydaupaxo MaBUyAUSITH Xy4yanpaxOh JOPOU NMUTMEHTXOU
3apJ AUKKATYAJIOKyHaHJaaHA. XaMOH TaBp, KM HMHTH30p MepaBaj, aap
OypwuI parxou Kcuiema, gosma Ba Xydyalpaxou mapeHXuma Ju1a MeriaBaHi,
KU IIAKJIM MYJIaBBap Ba Kaluga JOpaH.

Hap MauyMyb, TaXJIWJIM HATUYaXOW MUKPOCKOMHSAN OYPUIITH KyHAATIaHTH
pemau F. kuhistanica HAIIOH 104, KM Jap MyKomca a3 KcmiaeMa (osma
XauyMH XeJie XypJApO HIIFOJ MEKyHaHJ. Mar3u pemiamnos acocaH a3 6odrau
acoCH Ba a3 Xyuyanlpaxou J€BOpaallloH HO3YKUA MyAaBBap Iyp M1yaaacT.

Mapxanan ceroMH TaXKMKOTU aHaTOMA-MOp(ojIoruM  pemaxo
Hamyaxon Ferula-xom 06a maXxyXuill HIOMHIIIYJa OMY3HUIIH MUKPOCKOIHHU
peman F. gigantea 6yn. Mykappap Kapja Iymaact, Ku pemau F. gigantea
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COXTOPH MyAaBBap aopaji. Bait a3 6epyH 00 IyCTIOXU cepKabaTi MyIIOHUIA
IIyJaacT Ba a3 Xy4dailpaxou Baceb Ba OOpuK mOopat act. Kump kucMu 3uénu
pemapo HIIFOJI MEKyHajJ Ba a3 Xydalpaxoud [IeBOPTYHYKY OOpHUK Ba
Iapo3pysan Kaja-Kaad JaBpad pella Kallluaallyaa uoopaT acT, KU Kapub
(dbocunaxou OalHMXy4yalpaBi XOCUII HAMEKYHAHI.

Xyvaiipaxou MNapeHXUMaBUU KHUIIP, O0a MOHAHAM IUTap Xydaipaxo,
MOJAAXOW FHU30MHM OJXTUETA (Kpaxman) popanHa. WMHUYyHmMH pap Kumip
Max3aHXOW CXU30T€HH YOWTWp IIymgaaHa. OJIEMEHTXOM Ty3apOHaHJa
(Haltyaxou Kcujema) aMUKTap, Jap CUIMHAPU MapKa3i BOKEh rapauaaaH.

XaHTOMHM TaxJIUJIM MUKPOCKONUU OypHUIM KYHOAQJIAHTHW pelian WH
Hamyau Ferula my HaBbm Haliuaxo: MOpIIEUM 3WMY Ba HAPAOOHH-CYpPOXIOP
Mymoxuaa wemaBaHa. Kucmu ¢iosma cyer udona édraact (HucOaTaH
KaMOap acT); HypXxou Ma¥r3il TO mapeHxumau kump mepacana. Kcumema Hars
uHkumo¢ édraact: Halluaxoum OH cepuIyMOp Oyaa, TO MapkKasu peria MaxH
myaaana. Hallwaxou map mapka3 qourupinyaa HUCOAT 6a Hailyaxou KaHOPH
KamoHTapaHa. Kcuimema a3 Haiiuaxow anoxyga Ba Typyxa ubopaT acr.
Xydailpaxou mapeHXuMau KUIIp, 0a MOHAHIU IUrap Xydaupaxo, MOJAAXOU
FU30MU OXTUETHA (JOHAXOM Kpaxmall) Ba Max3aHXOU CXM30TEHH JTOpaH]I.
Haityaxoun kcuiaemMa KaThUSH Aap CUJIMHAPU MapKa3i YOUTHD 1Ty TaaH/I.

«XaMOXaHICO3UN TaXJIMJIM MHUKPOCKOIA 00 mpoduau MerabormoMit
ap3¢oun  xamMayoHnbOam  (GapMaKOTHOCTUKHUM  aIlléM  XOMU  JIOPYTHH
PYCTaHUSBU-PO TAbMHUH MeHaMosA. UyHMH MyHOCHOAT UMKOH MeanuXald, K1 Ha
TaHXO XYCY-CHSATXOM TapKUOW cudaTuyd MeTaOOJHUTXO Jap Y3BXOU T'YHOTYHH
pycTaHm MyailsiH Kapja IIaBaHa, Oalikku JaBpaxod OMOCHHTETUKUU
TaIIaKKYJIM 4y3bXOH aCOCUM XMMHBH HU3 MAUTUPA Kapaa ImaBaHa. A3 qymiia,
TaXKUKOTH FaMpUMaKCcaJHOKA Kabmuu Mo oun 60a Hamynu F. violacea Tacnuk
HamMyd, KM mpodrmim MeTaboJOMHH pellaxo Ba TYXMUXOM HMH Hamya 00
(GabOTHOKMM  POXXOU IIUKUMATA Ba  (EHWINPOMAHOWAA, WHYYHUH
OMOCHMHTE3M ajKaJoOMuJIXO Ba TEPIIEHOWIXO MyaWsH Kapaa MemaBagy [33,
e70123].

«Metabomomuka € MpoPuICO3MU METa0O0JOMA CAaMTH HAaBU WIIMA J1ap
coxau Ouojiorusi Ba TMO Medommasa. Taxjauim MeTadoIoMid MeTaBOHA [ XaMUyH
maTopMan caMapaHOKU TaxJIWIA XaM 0apou TaXKUKOTU (PUTOXUMHSIBUU
alméu XOMMU PYCTaH@ Ba XaM 0apou 4YOpaOMHMXOM MYyHTa3aMU Ha30paTu
cuaTu MaBOJU PYCTAHUTHA Ba THEXIOPYXO XU3MaT KyHam» [34, c. 243-253].

bo nmapHazapmomt axamMusATH WIMHUIO aMajidd WH Oaxim WiIM,
Mapxajau HaBOATUW TaJKUKOTH MO TaxJWIXM MeTa0OJIOMHUU pellia 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
caTXyd 9bTUMOJHOKHMH 2a Ba 3 TaBacCyTU MyKoHca KapJaHU CIEKTPXOU Macc-
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XyCycHsATX0 00 IMaiBacTaruxoM MabIyM Ba IMOWUTOXU CHEKTpaind 1n-silico
MYausiH Kapaa LyJIaH/.

bo wmakcamum Mykappap KapgaHM MaHCYOUSITH TaiiBacTaruxou
olmIKopuIyaa (COXTOPXOU XUMUSIBI), s’lbHE Oapou bTUMOJ XOCWJI KapAaH, 0a
UH KM OHXO MeTab0OJIMTXOM OWOJIOTH XacTaHd, Ha WH KU TaiBacTaruxowu
CUHTETHKH, HUINOHIMXaHmaxou Imadoxatu Ttabuinm ¢ MT-monangn (NP-
likeness) ap3é6m kapaa mymaHa. Jlap WH MaBpua, OemTapu COXTOPXOHU
xumusBun (n = 470) myaiissiH kapaamyaa 6axou a3 0 6amana rupudTaaH/.
bapoun canyumm wMuHOaBIAM axaMusITH OHOJOTUM OHXO, COXTOPXOH
MyasiHKapgamyga 0o  moWroxu — mawsaymorxoum  IIXJAB  (Gapou
METa0OJIUTXON aBBajus) Ba SIKUYAHJ KOJUJIEKCHUSM MaXCyJIOTH PYCTaHUTHH
Tabunu a3 mnounroxu wmasbaymorxou I[IMIAIIT, Oapou wmerobONTUTXOHU
IyBYMUM PYCTAHUXO MyKouca kapaa myd. A3 540 coXTopxou XUMUSIBUU
MyadstHKapJallyaa TaHXO C€ ajajJ Jap SAroH MONUrOXXOM MabIIyMOTXOU
TaXKUKIIyJan OWOXUMUSBA nuaa Hamya. Jdap MauyMyb, MH HATUYaXO
AYPYCTHH MYaWsTHCO3WMU HUIIIOHAXOPO XaAMUYYH META0OJUTXOM TaOWU# TaCIUK
MEKyHaH/I.

Mertabonurxoe, KM MapoTHOM aBBaJl OIIKOP IIyJaaHd, TaBacCCyTH
MyKOHMCal Ca0TXOM IOMIOXXOU MAabIyMOTHU JacTpac Oapow MaxcyJloTH
Tabunu KabnaH MyalsHKapaamyaan apiaoau Ferula L. wmyalisH kappaa
myaaHa. MeTaOoMUTXOW OIIKOpIIyAa HWiaoBa Oap MH MYBO(GUKH POXXOHU
OMOCUHTETUKA TAaKCUM Kapia Iyaa, MHUYHUH Jap caTXy CcymnepcuH(Xo Ba
CUH(pXOU XUMUSBH TaCHU( Kapaa 1IyIaH/I.

Hap wvanmBanu 1 Taxymim MYKOMCAaBUM MeTaboOIUTXOM KabnaH
TaBcu(y-na nap HamosiHaaronu asnomu Ferula L. Ba onxoe, ku Oopu
HaXyCT Jap WH TaXKUKOT MyaWsH Kapja IIyJaaH[, IEIIHUXOJ ITymaaacT.
HaTtnyaxo TyHOTYHMHM TycTypaad METaOOJIUTXOpPO a3 pyHu SKYaHI POXXOH
OMOCHHTETUKUM METaOOIUKI HAIIIOH Meauxas. TaBpe KU a3 yaaBajiu MMeIIH!-

YamBaimm 1. -Muxgopu Merabonmurxoe, ku map F. wviolacea 60 poxxom TyHOTYHH
MeTabomuki cuHaTe3 MemaBaHy (n=540).

Muxknop:
Merabourxon Merabonurxoe, Ku map
Poxu MeTabonuki KaOJlaH Mab-IYMH | IH TaXKUKOT HIEHTH-
Ferula L. ¢ukatcus IIyJaaHs
(bopu HaxyCT WHIEHTH-
¢dbukaTcHs NrygaaHn)
Tepnenonaxo 1102 213 (143)
[HuknmaTxo Ba GeHUIMTPONAHOUIXO + 781 121 (83)
1§7(8]8)7010:(0)
AJKaonsixo + rubpuaxo 28 56 (56)
AMUHOKHUCIIOTax0 Ba MENTHIXO0 + 6 51 (45)
rUOPUAXO
ITonukeTnnxo + rudbpuaxo 1 38 (37)
Kucnoraxou yapbi + rubpuaxo 149 24 (23)
Kapb6oruaparxo + rudbpuaxo 2 7(7)
[TaiiBacTaruxonm HOMabJIyM 68 30 (25)
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XOAIIya 6apMeosil, TEPIIEHOUIXO aap OalfHu HaMOSHAAroHu aBiioau Ferula
L. ryHOTYHIIaKITapUH MeTabOMUTX0 OOKA MeMoHaHA: a3 1102 maiiBactaruu
kabnan TtaBcudmyma, 213 amamam gap wH Hamyau Ferula (F. wiolacea)
MyalsiH Kapaa myjaasa, ku 143-tou oHxo OOpu aBBal a3 YOHUOU MO OIIKOP
rapauaa, oapou Tamomu aBinoau Ferula L. nHaB mebomana. ba xaMuH MoHaH
IIUKUMATX0 Ba (PEHUIITPOTA-HOUIXO POXH aCOCHMU METaO0OJUKHUPO TAIIKUII
MeauxaH/I, Ku 121 coXTopxou gap MH TaXKUKOT MyalsiHKapaalyaa, a3 yymia
83 maiiBactaruu KabjgaH TaBcudHaiymapo gap 6ap merupaa. Yomubu aukkat
OH acT, KW 3UEIIABUM Hazappac Jap alKaJIOUAXO Ba THMOpUAXOU OHXO Oa
MYIIOXHUA pacuil, Ku 56-TOM OHXO aBBAJIMH MapoTHO, XaMUYyH METaOOJUTU
HaB METaBOH HOMU/I. XaMUyHUH, TYHOTYHMH aMHUHOKHCIOTAaX0 Ba XOCHJIAX0HU
nenTuan ad30UIlIM Ha3zappacpo HUIIOH MOJaH[: a3 TaHXo 6 MeTaboJIuTH
KabmaH TtaBcudiyma To 45 COXTOp, KM XaMaud OHXO Oapou WH aBjiIojJ Oopu
HaXyCT TaBcU( ramraaHu.

TakpubaH xamMan MOJTUKETUIXOU UIACHTU(DUKATCUSIITYIa Ba THOPUAXOU
ouxo (37 a3 38), kabxan gap aBmoau Ferula L. taBcud nHamymaanag. Poxxou
aurapy OMOCHMHTE3, a3 Yyymyia 0O KHCIOTaxou 4dapOl Ba KapOormmapaTxo
aJoKaMaH HU3 a(30UIIM T'YHOTYHUU XUMHSIBUPO HUINOH AojaHd. OH manen
TaBay4qyxpo Oa xya 4ajad MeKyHaa, Ku 23 MeTaboIUT XaMuyH KHUCIOTaXou
yapO# Ba rUOPUAXOM OHXO JOHUCTA MeEIIABaHA, MHYYHWUH 7 TaiiBacTaruu
XUMUSIBHA, KM 0a KapOOruapaTxo Ba TMOPHUIXOM OHXO AOXWJI Kapjaa Inyjaa
Oymana, Oopuw HaxycT gap aBiaoau Ferula L. myalisH kapaa myaaHfi, sbHE
KabJlaH Jap aurap HaMOSTHIATOHU MH aBJIOJM PYCTaHiI MyalsiH Kap/a Halryaa
OynmaH.

YaaBanmm 2 TakKCUM KapJaHU CyHepcHH(PXOoU TEepHEeHOUIAXOpPO Jap
xynyma aiaoau Ferula L., HWUIMOH MenwxaJ Ba TEPICHOUIXOW KabiraH
TaBcudIymrapo 00 OHXoe, KU OOpHM HaXyCT Aap HWH TaXKUKOT MyausH
myaaana, Mykorca MekyHaa. Hatnyaxou Mo 6a 3uéamaBun Hazappacu ryHO-

Yamsanu 2. -MHKIOpPH METa0OIHUTXO a3 CYyNepCHH(GXOH T'YHOTYH, KM TaBacCyTH POXH
MeTa0oInKuU TepueHounn aap F. violacea CHHTE3 MEIIaBaH]I.

Mukgop:
Cynepcung Mera6onurxon | MeTaboauTxoe, K 1ap UH
Kab1aH MabllyM | TAXKUKOT HICHTU(DUKATCHSA-
nap Ferula L. nrymaaHz (Oopu HaXycCT HACH-
THHUKATCHINTYJAAH)
CeckBUTEPIICHONIX0 714 115(67)
rHOPUAXO
MoHOTEpIEHOUAXO 126 34 (21)
ATIOKapOTHHOUIXO 1 9(8)
MepoTeprieHOUIX0 33 18 (15)
JuTeprneHonaxo 4 16 (12)
Crepouaxo 95 10 (9)
Kaporenonaxo (C40) 3 2(2)
TputepreHONIX0 21 1(1)
ITaiiBacTaruxou HOMabIyM 20 8(8)

44



TYHUU TEPIIEHOUIXO0, MaxCycaH Jap CyHNepCcHH(PXOU CECKBUTEPIIEHOUIXO Ba
MOHOTEPIIEHOUIXO UIIOPA MEKYHAHI.

CecKkBUTEPIEHOUIXO Ba THOPUIXOU OHXO CylepcuHdu ad3aausiTHOKU
nopou 714 merabonutxom KabjaH TaBcudinyga Ba 115 myalissHkapparmryma
nap F. violacea, a3 yymna 67 MetabonuTXOn HaB OOKA MOHAaHA. 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
MebOomana. ['yHoryHum amokapotuHomaxo 3uén mymana. Hap Ferula-xo
KaOjiaH TaHxo 1 HamostHAau uH cyrepcuHd TaBcud myaa 6ya. Mo myBaddak
myaeM, Ku 003 8 maliBacTaruxou HaBM MH TYPYXPO MyaiisiH KYHEM.

Hutepnenounxo (4 aman xkabnan 6apou Ferula L. mabiaym 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 pacua: 10 mMeTaboauMTXO0 MyalsH KapJamryAaHI, TaKpuOaH
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'ypyx0aHnait kKaplaHK MaxcyJlioTu 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 (penmnmponanounai gap Ferula L. cuntes mrynaany

Muxgop:
Cynepcund Merabomurxou Merabonurxoe, ku Oap UH
Ka0JlaH MabJIyM Jap | TAXKUKOT  MyalsH  Kapha
Ferulal. nrynaasp (Merabomurxon Gopu
HaxycCT MyaisH kapaanrynia)
Kucnoraxou denoinin (C6-C1) + 71 28 (21)
195(8]8)010:(0)
®enunnponanouaxo (C6-C3) + 57 28 (17)
ruOpuaxo
Kymapuaxo + rudpuaxo 606 21 (9)
DJ1aBOHOUIXO 38 16 (11)
JIurnanxo 21 54
DeHaHTPEHOUIXO - 1(1)
CTUpWIIHPOHXO - 1(1)
CrunbeHnouaxo 4 1(1)
[Menrunxou Xypa - 1(1)
[TaiiBacraruxou HoMabIyM 30 19 (17)

Muxkopu 3ué€au MeTaboIMTX0U KabiaH TaBCU(HAIIYa a3 sSIKYaH[ Cy-
nepcuHd, a3 yymia KACIOTaxou (GeHo#, (heHMIIPOITaHOUIX0 Ba (hJIaBOHOUI-
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X0 MyamsH kapaa myaana. Kucinoraxou genoni (C6-C1) Ba rubpuaxou oHXO,
Ku 00 (abOJTHOKUM 3UAAMOKCHUIAAHTA Ba Ba3u(paxoW CUTHAIUU Xyd Mabpy-
dana, ad3oumym a3z xama Hazappacu T'YHOTYHUPO HHUILIOH AOAAHM: Aap TaXKU-
KOTH Ma3Kyp 28 MeTaboInUT MyaiisiH Kapaa myaaHm, ku 21 agaan oHxo KabiaH
6apou Ferula TtaBcud Hamyma Oymana. ba  XxaMuMH ~— MOHaHA,
dherunmpomnanonaxo (C6-C3) Ba ruOpuaIXou OHXO, KM XaM4yH ITaliBacTaruxou
MOOAHUN KaJdua@ Jap OWOCHHTE3W JIMTHUH Ba TaBIMAW METaOOIMTXOU
IyIOMUHAApayan OMOaKTUBH XW3MAT MEKYHaHJ, T'YHOTYHHU HaBpPO HHIIOH
noaaHa: 28 madBacTarim MyadsH Kapjaa mya, ku 17 agaaum oH kabiaH gap
aBnonu Ferula L. taBcud namyna 6ynana. Kymapuaxo ah3ouiim MybTaauIn
TYHOTYHUPO HUIIOH JOJAH/: Jap Maumyb 21 agaa MmyalsiH Kapja LIy, Ky a3
OHXO0 9 MeTaboIuT OOpU aBBa MyalsiH Kap/ia 1ygaaH/I.

Kabnan map Ferula L. 38 HaBbu MeTaOoIUTXOU cyrepcuHdpu (aBo-
HOUIXO, KU 00 XOCHSATXOU 3WIIMOKCHUAAHTA Ba 3UAAUUITHXOOUU Xy Mab-
pydana, TaBcud myna oynana. Jdap ud TaXKUKOT 6a MO Mysiccap raiit, Ku 16
MEeTa0OJIUTXOW UH CynepcuH(ppo MyalssH KyHeM, KM a3 oHXo 11 maiiBacTtari
Oopu HaxycT MyaiisiH Kapjaa myaa oyaand. Illlymopan MmetaboauTxon MyasiH-
Kapaanryaa, ki 6a TUTHAHXO MaHCyOaH, a3 S madBacTarud XUMUsIBi Oerrap
HaOygaHa, KM a3 OoHXO 4 ajmazain Oopu aBBall MyalsiH Kapjaa mygaang. bap
ujaoBanm WH cynepcuHpxom Oaprapumomra aap F. violacea xame memrTap
XOCWJIaxXou (PeHWINMpPOMaHOMAXOM TACT MOJIEKyJIaBd, a3 4qymiaa, |
dbenantpenoun, 1 crunbeHous Ba 1 CTUpUIIMUPOH MyalsiH Kap/ia IIyJaHI.

Ankanouaxo 6a cuHbU METabOIUTXOU AYIOMUHIapadyaul HUTPOTEHIOP
TaaJJTyK JOIITa, TOPOU COXTOPU MypaKkad Ba MKTHUAOPU Hazappacu dapma-
koiora Mebomana. Kaifn kapaadn 6a MaBpuI acT, KU Jap HaAMYAXOHW aBJIOIU
Ferula L. xkabmaH 4yHMH IMaiiBacTaruxo MyailsH Kapaa Hamyaa oymang. Hap
YyaJBaju 4 aJKaJIONAXOU JIap UH TAAKUKOT MyalsHIIya 60 alKaIouaxoe, KK

Yamsamu 4. - Illymopam MmeraGomurxo a3 cymepcuHxou ryHoryH, ku map Ferula L.
TABACCYTH POXH AJIKAJIOUIA CHHTE3 MEIABAH].

Mukgop:
Cynepcund MeraGomurxo | MeraGonurxoe, Ku Jap HH
" KalOJllaH | TAXKUKOT MyaitsiH Kapzaa
MabIyM pgap | mygaaHn (Meraboimrxom OopH
Ferula L. HAXyCT MyaisH KapHanryaa)
Ankanounxou Tpuntodanit - 18 (18)
AJIKaJIOUIX0U KUCIIOTAu aHTPAHUIIA - 7()
Kucnoran HUKOTUHAT Ba THOPUAXO - 505
AJKaJTOUIXOU TUPO3UH - 2(2)
AJIKaJI0OUIXO0U IENTUIN - 1(1)
AJIKaJIOUIXOU JIN3UHA Ba THOPUIXO - 505)
AJIKaJTOUIXOU OPHUTHHMA - 1(1)
I1ceBnoankaionaxo - 7(7)
AJIKaJIOUJIXOU TeTpaMaT - 2(2)
AJIKaJIOUIXO0W TUPO3HHH Ba - 303
TUOPUAXO
[TaitBacTaruxom HOMabJIyM - 7(7)

46



HaTtnyaxo HUIIOH MeauxaHd, KM XaMan 56 ajakaJlouau Jap WH TagKUKOT
MyalsiHIya 6opu aBBall nap aBinomu Ferula L. xamd kapnaa mynaana. A3
gymiaa: 18 ankamouaxou TpuntodaHn, 7 aakaaouau KUCIOTau aHTPaHWIA, 5
COXTOPU HMKOTHH# Ba 3 ankajgouau TUpo3uHi. Hatmyaxom 6a mact oBapja-
IIy/1a HAKIIM METa0O0JM3MHU aMUHOKHUCIOTAXO0M apoMaTHUpO Aap OUOCHHTE3U
ankamouaxo nap HamosiHgaronu Ferula tabkun mexyHana. Mnosa Gap uH,
MyaisiH KapJaHu ajkajouaxou nentuaa (1) Ba ankamouaxou TeTpamatin (2)
MaBuyIusITU  (PaboOJHOKMM  KaOJlaH  HOMAabAyMU  NENTUACUHTETAa3au
raiipupudocomaBupo map aBjaoau Ferula L. membuHn MeHaAMOSI.

bapou 6axo gogan 6a papoBOHUM POXXOU T'YHOT'YHU OMOCHHTETUKH Ba
cynepcuHdxon 0a OHXO anmokaMaHa 00 €puu IPODHICO3UU METAOOJIOMIA
Tapkuou xuMusBuM F. violacea tTaxyiui kapnaa mya. Kobuiau taBaqyx acT, Ku
METAa0OJIMTXOU 3UEJ XYCYCUSITXOU THOPHUIA 30XUP HAMYJaHd, KM 0a pOXXOHu
CEepUIYyMOPH OMOCUHTE3 TAAJUIYK JOPaH[d, aMMO 0a TacHU(U OapOsIIIOH acoCi
JOXWJI KapJa 1IyJaaH/I.

XaHrOMM TaxJIMJIM TAaxXHIIAaBUM POXXOW OMOCHHTE3W MaxCyJOTH TaOwWi
nap F. violacea mymioxujaa MeliaBaj, KU XuUccau Oemrapu MeTaboauTxo 0a
TEPIECHONIX0, AMUHOKHCIIOTAX0 Ba aJKaJIOMIX0 POCT MEOSI/I.

Jap poxxu MeTaOOJUKNU TEPIIEHOU I CECKBUTEPIIEHOUIXO CYIIepCUH(pU
OaprapustmomTa Oa XucoO MepadTaHI, KH axXaMHUITH OHXOPO Jap
(baboTHOKUM OWOJOTUM HaMyIXou aBnoau Ferula L. Tabkug MeKyHa.
Ilentuaxon Xypa KUCMHU 3UEAM METAOOJUTXOU POXXOU METAOOIUKUU
AMUHOKHUCIIOTA Ba MENTUIAMM OMOCHMHTE3PO 00 aMHUHOKHMCIOTAXOW THUPO3UH,
Tpuntodan, GeHUIATaHUH Ba acliaparud 00 MyXTaBOH 3UE (MyXTaBOU HUCO
>1%) Tamkun meauxana. Poxu ankamounuu OMocMHTETHKN nap F. violacea
T'YHOTYHHH Bacer METaOOJMTXOPO HUIIOH IO, Aap WH MHUEH, aJIKaJIOUAXOU
Xocuiaan TpuntodaH, KUCIOTaM HHUKOTHH Ba JIM3WH CymnepcuHpXou
MabMyJITapuH OyaaHa. MeTabonuTxon Xejle MNaxHIIyAad aJlKaJouIxo
(MyxTaBou HHCOMU >1%) KUCIOTAaM UHAOJAKpWIIA-3 Ba l-(MeTwimupuanH-3-
WJ1) 3TaHAMUHPO Aap Oap rupudraact. MaBayausTH Ha3appacu ajaKkaJouIxXou
acocu MHAOIA 0O BacehIIaBUU METAOOIUTXOU a3 TPUNTO(AH XOCHIIIIaBaHaa
MyBO(UKAT MEKYHAJ, KM UH a3 BOOAcTaruv KaBUM OMOCUHTE3U aJIKAJIOUAXO a3
MeTa0O0IU3MHI AMUHOKHCIIOTAX0W apoMaTH maxogaT Meauxal

XaHTOMH OMYXTAaHM TYHOTYHMH COXTOPHUU TeprneHouaxo pgap F.
violacea, 6ab3e a3 OHXO XaMUyH MailBacTarmxou KOHCEpBATHUBHUHU OajlaHi Ba
0a TaBpM Bacehb MaxXHIIyJa IIMHOXTA IIygaaHIa. A3 yymia, maiBacTaruxou
HECTEPEOXUMHUSIBUN HMOTHUAOMU HyTcUdepos, BaHWIaTadepBaHO, (HEeTUIOHU
CECKBUTEPIICHONIXOHU JayKaH MUIJIaTHOKUH OallaHATapPO HUIIIOH T0TaH/I.

3epcoXTopu KOHCEepBATHUBUU (6-MeTuiIaszylieH-4-1j1) CHUKJIOIreKCaHKap-
Ookcunat pobuTam 3UUM OMOCUHTETUKUPO OaWHM WH CECKBUTEPIEHOWUIXOU
JayKaH# MenOnHA MEKyHa Ba METAaBOHA OMIIM KAJIMJIUU Myal THKyHaH1an
$haboTHOKMM OMOJIOTHMM OHXO Oomaa. AMMO MOIU(PUKATCUSIH TypyXXou
dbyHkcuoHani gap maBkebxou 2, 3, 4, 12, 13, 14 Ba 15 map moxuiau rypyx
Tariiupnasupana. MH MoaudukaTcusxo, 3XTUMOIIaH, 6a (habOIHOKUHA OUOJIO-
T, XaJlIaBaHIari Ba TabCUPU MyTaKOOWIau UH MaiBacTaruxo 6o xamadxou
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MOJIEKYJIaBii TabCUP pacoHUa, 0a TYHOTYHMH XOCHUSITXOM (apMaKOJIOTHUU
OHXO MycouaaT MekyHaHj. [laxHImaBum TycTypJa Ba TaFrdMPHOMA3ZUPUU HH
nanBac-Taruxo Jap HamyHaxo a3 a(p3aausaTé KaBUM OMOCUHTETUKUHU UH CUH(U
nmaiBac-tTaruxo aap F. violacea Ba axaMUSITH 3XTUMOJIMU (papMaKOJIOTUH OHXO
axoaT MEeIUXaHI.

«MyxTaBou qy3bX0ou (Habojii OMOJIOTH Jap Y3BXOU PYCTAHUXOU ABJIOIU
Ferula L. xam gap JOXWIM SK HaMyJ Ba xaM Jap MyKoucanm OaiHHMHaMYIXO
JIap goupau Baceb Tariup me€oan» [35, €10.3390]. Taspe ku Ilepencon M. E.
Ba XaMKOPOHAII KaliJl KapJaaHl, «0apou pemaxo yaMblIaBuu ad3aausiTHOKA
KyMapuHXOHM CECKBHUTEpPIIeHH (MacajaH, TOYu(EeprH), JAKTOHXOU apOMATHUKM
Ba CECKBUTEpPIIEHXO Xoc acT» [36, c. 533-537]. «/lap ailHu 3aMOH, KUCMXOH
pyu3aMUHUM PYCTaHA MaHOAaW acoCHU paBFaHXOHW 3(puph MeOomaHa, KU Aap
TapKUOU OHXO MOHOTEPIIEHXO, MHUYHUH MOHO- Ba CECKBUTEPIEHOUIXOU
IOpou OKcureH Oaprapi gopanm» [37, e28135191]. AMMo MabiIymMoTH 11adex
nap MaBpuau Hamynaxou Ferula.,, ku map Xyayaud KUIIBapd MO MEPYSHI,
MaB4uyZ HecT. bo HazapmomTd WH, a3 YOHUOU MO TAPKUOU METa0OJIMTUU
pemaxo Ba TYXMHUXOM Kamoiau OyHadimn XaMuyH HaMmMyad KaOjaH
OMyXTaHally1a MaBPHUIU OMY3HII Kapop TUPUPT.

Taxamim MyKOUCaBUU TapPKUOU METAOOIUTUM PEIIaxo Ba TYXMUXOU F,
violacea IMKOH 10J, KM HaTUYyaxou 3epwH Oa JacT oBapja IaBaHA. XaMHUH
TapuK, TypyxO0aHAuU METAa0OJMTXOU Oapou Xap SK Y3B XOC HMIIOH AOM, KU
nmaliBacTaruxou HOJMpP Oapou pemaxo Ba TYXMHUXO acocaH 0a poxxou
OMOCHUHTE3M HIUKUMATUIO (PEHWINPONAHOUIAA, TEPHEHOUIA Ba AIKAJIOUINA
MaHCyOaHa. AKcapusTH WH TaiiBacTarmxo Aap KOHCEHTpAaTCHUSIW HHcOaTaH
mact, 600 MUATATHOKUU KaMmMTap a3 | MWIJIHOH OIIKOp Kapja IIygaaH.
Kobunu 3ukp acr, Ku MeTaboIuTXoW Oapoum xap fAK pelia XOoC Typyxu
ajmoxuaan (hIIaBOHOUIXO Ba KUCIOTaxoHW (PeHOJUPO a3 POXXOH METaOOIUTHH
MIUKUMATA Ba (PEHUJMPONMAHOUIA aap Oap MErupaHi, KM OHXO TaHXO Aap
HaMyHaxoOMu CaMFU pela omKop Kapaa myaaana. MH xampuér MyToOukaTu
MeTa0OIUTUN XOCPO Oapou Xap SIK y3B MEIITyid MEKYHald, KM 3XTUMOJIaH 00
MEXaHU3MXOM MyxoduzaTtum pema € Basudaxoud MaxcycrapJoHHUAAllyAad
OMOCUHTETHK ajJOKaMaH MeOoIa.

Taxaunu myxraBou nuddepercuanii nap Maumysb 60 Meraboautu aap
pemaxo ag3yHiryaa Ba 83 MeTabOIUTU Jap TYXMHUXO a(3yHIIygapo OIIKOP
HaMyJ (Tariiupéoun jgorapudmin >1). Akcapusatu MeTadboauTxo 60 TaGoByTH
Ha3zappacu MyXTaBO OalfHM Y3BXO TarWMpOTHU JIoTapu(PpMUHM KaMmTap a3 S5-po
HUIIIOH JOJaH/, TapuaHJe KU SIKUYaHJ MeTa0OJIUTXO, a3 YymJia TEePIICHOUIN
dhapHe3nI-4-ruApOKCHU-0eH30a3U1, KU Jap TYXMUXO ad3yH acT, TardupoTH
sorapudmuu Oemr a3 8-po 30Xup HaMyHdaH/.

MetabonmuTxon aurapu gap TyxMuxo ad3yH Oyaa, MUATaTHOKUAIIIOH
a3 1 MIWUIMOH 3UEN acT, aCOCaH AJIKAJIOUJIXO0 Ba aMUHOKUCIOTAXOPO TAIIKUI
noaaHa. MIH TyBOX@m OH acT, KM TyXMHXO Oa OMOCHHTE3M alIKaJOUAXo,
XTUMOJIaH 0apon Myxodu3aTu XUMUSBA € Bazudaxou MeTabOJIUTUU MapOyT
O0a calO3um, aBBaIMAT MeAUXaHI. bapbakc, MeTabOIMTXOU Jap periaxou

48



pycraHin (apoBoH Oyda, KM IMUAJATHOKMKM OHXO a3 | MWIJIMOH 3WEHN acT,
acoCaH TEPIIEHOUIXO MEOOIIIaHI.

«KonHcenrparcusu ¢peHoax0 Ba (JIaBOHOUAXO Jap XO0Kax0, YaBXapxo Ba
map0aTxou PyCTaHUXOU AOPYH, a3 yymiia gap Hamyaxou Ferula vHu3, Bobacra
0a OMUJIXOM MYXUTHU 3UCT, MapXUjau BereTaTcusl, KUCM € Y3BU PYCTaH#, yCyJIn
OKCTPAKCUS Ba IKCTpareHTu uctudoaamaBaiga tariiup mee¢dban» [38, c. 97-
106]. Tubxu mabiaymotru myajmmudon [39, c. 1654-1656], «xaHrommn MmyaiisiH
HaMyJaHU MUKIOPH MaiBacTaruxou GpeHoan Ba (paboIHOKUHU 3UAAMOKCHIAH-
THM YaBXapx0 a3 pella Ba KUCMXOM pym3aMHHi (TyJIXO Ba MeBaxo)-u F.
longipedunculata, mykappap Kapja Iya, Ki MUKIOPH 3UEATApUHU TaiBacTa-
ruxou (eHoJIA 0apor YaBXapxoW METAHOJIUM pelra Xxoc MeOomran. YaBxapu
mabexe, KM a3 KUCMXOM pyru3aMuH# 0a 1acT oMaaaact, 00 HUIIOHIUXAH1aXx0H!
NMacTTaApUHA MaBUYyIHMSTH WH T'YPyXy MAWBAcTXOW XMMUSABH TaBcU( MecOa.
YaBxapxo MKTUAOPU Ha3appacHu 3UAAUOKCHAAHTUPO HUIIOH JOAAHJ, KU Jap
MH MHUEH 4YaBXAapXOM pelia Ba MeBax0 caMapaHOKUU Oemrap 30Xup
HaMyJdaHI.

TaBaccyTu ry3apoHHAAHM TaxXJIWIX Yy3bXOU aCOCH MabIyMOTH Macc-
criektpoMeTpin Ba 00 uctudoma a3z TBIII (rariimpébanma: y3B + ycynau
kopkapa, R2: 30%, ap3umm p: 0.013), myalisH kappa Wy, KA MUKIOPHU
MeTabOoINTXO0 Jap HAMYHAaXOM OMYXTalllyda a3 ycysa € Tap3W Taueép KapaaHu
OHXO Bobacrari aopad. XaMUH TaBp, MyKOMCal METaboJUTXO BoOacTa Oa
yCyJIM KopKapa MaBdyyausaTtd 512 meTtaboiauTh yMyMHUpPO Aap 4YaBXapxou
ATAHOJA OIIKOP HaMyJ, KM a3 MH, 2 MeTaOOJIMT TaHXO Jap XaMHH HaMyHaxo
MyalissH kapga mya. Jlap HamyHaxou Tabui (camr a3 pema € Qummypaaun
TYXMUX0) 538 MeTaOONIUTU yMyMil IIMHOXTA IIYJIAaHJ, KM a3 OHXO 28-Toalll
TaHX0 0apou MH HAMyHaxo XOC OyIaHi, S’bHE Jap HaAMyHAxXOW 3TaHOJA Aua
HaIITyIaH/I.

MyaiisH kapaa Imyd, KM aKcapusiTH METaOOJIMTXOM XOCH Iupa Oa
pOXXOM IIMKMMaTA Ba (EHWIMPONAHOUINA, WHYYHUH Oa TEPIEHOUIXO
amokaMmaH Oymaua. MH maliBacraruxoe, K XOCH UH YCyJI MeOOIIaHd, oaTaH
(apoBOHUM TIACT AOIITA, MIUAJATHOKMM OHXO KamMTap a3 3,0 MHUTMOHPO
Tamkuia aod. ['ypyxu TakpoplIaBaHIauW XOCHIAXOW a3 YUXATH COXTOPWH
Ha3IUKU IMHUKUMAaTA Ba (QEHMIMPOIAHOMAA a3 cynepcuHdxon (hIaBOHOUIXO
Ba KHUCJIOTaXxou (peHOJIm TaHXO Jap HAMYHAXOU IIUpau (CaMFU) pelra OIIKOP
Kapjaa IIyJdaH[a, KM UH a3 XaJlllaBaHaaruu ad3adusaTHOKH WH MeTaOOJUTXO
Jap 4aBXapxou o0#, s’bHE 1ap HAMYHAaXOW TaOuKe, KU KOHCEHTPATCUSIU 3UEIU
00 mopaH, maxoAaaT Meauxa.

Taxmunmu myxTtaBow auddepeHcuana 65 MeTaOOIUTH Jap YaBXapXo
ad3yHmyna Ba 32 mMeTaboOaUTH JAap mMHpaxo ad3yHIIymapo OIIKOP HaMY/I.
bucép metabomuTxo 60 myxtaBou auddepeHcruanii, Ku Bodacra 0a yCcyiaxou
Kopkapa ¢apk MeKyHaHA, Tardupéoum norapudmMuu (papoBOHMH HUCOMHU
KamMTap a3 5-po HumoH aomana. Kapub xamam MetabonuTxo 00 MyxTaBOHU
OanmanaM maWBacTaruxo, Ku 60 TaHocyou nuddepeHcuani (UITATHOKUHA > 1
MUWJUJIMOH) TaBCU( MeIIaBaH/I, Jap 9aBXapXou CIIUPTH OMIKOP Kap/a IIyJaH.
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Hatuyaxou Oamacromana HWMKOH MEIUXAHI XyJIoca HaMoOeM, KH
HaMyHaxou Tabui (camru pelra Ba (UINTYypaad TyXMHXO0) Kapub TaMoMu
T'YHOTYHHU MeTa0oIuTXou F. violacea-po map 6ap merupana. Mu rapoByTxon
METa0OJINTAA TabCUPU YCYJIXOM KOpPKapAu HaMyHaxopo Oa Tapkubu
METa0OJINTXO Ba UMKOHUSATXON MaxCycrapAaoHUIaIIy1an ONOCHHTETUKUH Xap
SK y3B HUIIOH J0Ja, 9XTUMOJIAaH Ba3u(daxou TyHOTYHU (U3MOJIOTA Ba
9KOJIOTUY OHXOPO MHBUKOC MEHAMOSTH/T

Hamosunmaronn aBmoam Ferula L. 60 Tapkubu Ooiim Mommaxou a3
quxaTu Ouosori (abos Ba Joupau Baceu TabCUpU dapMakojiorim TaBcud
MeliaBaHa. MyaiisH kapaa mrygaact, ku Hamyaxou Ferula mopouw magmyu
Mypakkabu mnaiBacTaruxo MeOolnaHa, Ku KaTpoHxo (to 62%), camrpo
(takpuban 25%), paBranxou 3¢upn (3—7%), HHIYHUH XOCHIIAXOU KHCIOTau
(depynar Ba BaHWIMHPO Aap O6ap merupana. Tubku tagkukorxou Kagumoro
T. Ba xammyamnudoH, «mpodunu xumusiBuu Ferula assa-foetida 00
MaBUyIUSITH XOCHJIAXOW XOCH CECKBUTEPIIEHOWIN Ba MalBacTaruxou J0pPOu
cyndpyp TtaBcud wme€bam. Max3 XaMUH 4Yy3bXO XYCYCHSITXOM OeHazupu
OPraHOJIENTUKUU AIEM XOM — OyM TE3U CUPHUE3 Ba TAbMHU XOCPO MYausiH
HaMy/Ja, THYYHUH (abOHOKUM OanaHau (papMakKoJIori, a3 qymja XOCUSTXOU
3UUMUAKPOON Ba CMA3MOJMTHKUU OHPO TabMHMH MekKyHaHma» [40, c. 1761-
1763].

Hap uaBxapu cnupTtit, ku a3 pewmaxou F. kuhistanica tupudrta
I1y1aacT, TyPYXXOH 3U€IM XUMUSIBA MyailsiH kapaa myn (yaaBanu S). Hdap uH
MaBpHU KyMapuHXO Typyxu HuUcOaTaH OapTapulolliTal TaiBacTaruxou
XuMUsIBIA 0a Xxucob mepaBaH, oHxo 40,3% -po a3 xpomaTorpaMMmau yMyMi
nyppau noHn (XITM) tamkun mequxana. Koncenrparcusiu 6anangu pepytu-

YagBasm 5. -I'ypyxxoum mamBacTaruxom acocim Hap uaBXapud cnupTum a3 pemau F.
kuhistanica rupudramyna

['ypyX# XUMHUSIBA | HamMyHaxou maiBacTaruxo ®ouzu ymymuu XITHU (%)

Kymapunaxo 40.3
PepyTUaNH 18,7
Tedepun 12,1
PepyTUHUH 9,5

dnaBoHOUIXO 22.1
Tanabanun 14,3
JAuruapon3oanaHTOIaKTOH 7,8

TeprieHOUIXO 15,7
B-kaauHEH 10,5
p-MeHTa-1,3,8-Tpuen 5,2

Kucnoraxou dbenoni 12,8
3,4- KuCI0Tau JUTHIPOKCUOCH30M 9.8
Kadeanmernn 3,0

IlajiBacTarmxoun HUTPOTCHIOP
7-[(2,5-mumetundennn)meru]-2- 8,6
[MeTun(mupuanH-3-mn)]

Jlurap maiBacTaruxo 0,5
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nuH (18,7%), Tedepun (12,1%) Ba depytunus (9,5%) 6a mymoxuaa pacui, Ku
00 XOCHUSITXOM 3UITUUITUXOON Ba 3UIMMUKPOOUHN Xy MabpydaHa, KH UHPO
uctudonan anbaHaBuu F. kuhistanica nap Tud6 6apou Tabobatu 6eMopuUxou
UJITUXOOUIO CUPOSITIA TACTUK MEKYHA/I.

®maBonouaxo 22,1% -po a3z XIIM-u ymymin, ku a3 uH TaHabaJIuH -
14,3% Ba IUrMApOU30AIAHTONAKTOH - 7,8% Tamkun goaanna. TeprneHonaxo
15,7% -po a3 XIIM-u yMyMmii TalIKWJI MeIUXaHAd, a3 yymia B-xkaauHeH -10,5%
Ba p-MeHT-1,3,8-tpuen - 5,2%. Kucnoraxou denomit 12,8% -po a3 XIIN-u
yMyMid TallKuj JOoAaHMd, a3 yymia 3,4- KUCIOoTau AUTUAPOKCUOeH30i - 9,8%
Ba Kadeanmerun - 3,0%. ITaiiBacTxon HUTPOTSHAOP TaHXO OO SK IMaliBacTaruu
XuMusBi - 7-[(2,5-aumetnndennn) MeTui|-2-[MeTHn(TUpuauH-3-1i1)| Myappu-
b mynaang Ba xamara 8,6 %-po Talkuia MeIo1aH .

XaHroM TaxJuIu (GUTOXUMUSBUM YaBXapu a3 pemaxou Hamyau F.
gigantea 6anacroMana, 6a Mo Mmysiccap Iyd, Ku 3uéna a3z 600 maiiBacraruu
XUMUSBUPO, KU Oa Typyxxou MyxTaaubu XUMUSBA MaHCYOaHI, OIIKOP
HaMmoeM. [lap XxpomaTorpaMman 4yaBxap KyJUIaxou 3uéae aap ¢hocuinam BaKTU
Huroxgopin (BH) a3z 2 1o 48 mymoxumpma memaBana. Kymmaxow myprmi-
nattapuH gap docmnan BH 22 - 38 makuka MyaiissH kapjaa mryJgasa, Kd UH O0a
MaiBacTXOU KyTOUSTAIIIOH MUEHA MYBO(DUKAT MEKYHa/I.

Masbiym act, Ku «Oucép HamosHaaroHw asinoau Ferula L. nopowu
MHUKIOPU 3HEAM TaiiBacTaruxow (eHomsm MeOomaHa, Kd  (abOTHOKUU
OamaHau 3UAAMOKCUAAHTA JOIITA, TAbCUPU Ha3appacu 3UIAUMUKPOOA Ba
3UAIU3aMOypyFin 30Xup MeHaMosiH [41, ¢. 7-11]. Mykappap kap/aa mrygaacr,
KU «4aBXapXxou OOMWI0 CHUPTUM TYJIX0, MOAXO Ba Oaprxou Hamyau F.
gummosa JOpOW UKTUIOPH OalaHIW 3WIANOKCHUIAHTA Ba TabCHUPH
3UAAUTEMOJIUTUKA MeOOIIIaH/I, KU UH METaBOHAJl a3 XUCOOU MyXTaBOU 3UEIU
nanBactaruxou ¢deHonn, a3 yymia ¢aaBoHouaxo Oomamy [42, c. 101-104].
XaHroMH ap3€OMu MYKOUCABUM TabCUPH 3UITUOKCUIAHTUH YaBXAPXOU
TYHOTYHU pycTaHuxoe, ku gap Typkus mecad3aH, MyKappap Kapjaa LIy, Ku
«YaBXapxou MeTaHOIA Ba obuu F. elacochytris, "HUyYHHH 4aBXapXOH aCeTOHM
Ba MeTaHoJuu F. stricta GaboJHOKUU OajlaHIu 3UTIOKCUIAHTUPO 30XHUP
MEHaMOSIHII. YaBxapXxou TeKCAaHUM XapAy HaMyau pPYCTaHWA caTXyd IacTH
WKTUJIOPH 3UJITMOKCUIAHTUPO HUIIIOH AodaH » [43, c. 69-75].

TagkukOoTXOU T'y3apOHHAAM MO HUIIOH IOJAHI, KM MUKIOPH YMyMUH
noJIMEeHOoIX0 Aap pelia Ba TYXMUXOU Xap ce Hamyau aBioau Ferula L., xu 6a
TAXKUKOT IMIOMMJI Kapja InyaaaHa, Aap XyAyIXOW Baceb Tariup MeeOa.
MyxTaBou yMyMHUH MaBacTaruxou (peHOJA Jap CaMFU pelaxou HaMyHaxou
TaxKuKiaBaHmaa, a3z 985,7+x14,4 mr/mn to 2772,7+57,3 mr/mn dapk Mexkap.
dapkusaTxon a3 yuxatu omopn wmyxum (P<0,001), nmap MyxTaBou
noaudeHonxo gap 6aitHu camrxou pemaxou F. violaceae - 2772,7157,3 mr/mn
Ba F. gigantea - 985,7+14,4 mr/mn 6a kaig rupudra mrya. MH HUImonauxanaa
O0apou F. kuhistanica (2054,4+384,8 mr/mn) 6a Humonauxangaun F. violaceae
(p =0,016) nazmuk Oy, Bajie Ha3zap 0a KOHCEHTPATCUSM MaMBaCTaruxou
dbenonit map camru pemaun F. gigantea (990,714,9 mr/mn) xeme 3uén Oy,
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Hap yaBxapxou s3TaHoOIMHU xadToadouszam pemaxo MHUKIOPU 3UETU
nonudeHonxo aap F. kuhistanica - 2176%£21,1 mr/mn muaa myn, ku Oa
Humonauxanaau (P =0,033) namynu F. violacea - 1582,3+21,0 mr/min Ha3muK,
Bajsie, HUCOAT 6a F. gigantea - 990,714,9 mr/mn 6emrap 6y (P<0,001).

XaHroMu OMYXTaHU (PabOTHOKMU 3UIIMOKCUIAHTHM HAMyHaXxoW a3
TYXMUU HaMyIXOW TaxkKukmygan Ferula L. mykoppap Kapaa Inya, Ku
($habOTHOKMM OalaHATApPUHU 3UJIUOKCUIAHTHPO aduypaan Tyxmuu F.
violaceae - 83,7%1,3 mr/mnt nopan, kxu a3 yuxatu oMopu caxexa (P<0,001) a3
XaMWH T'yYHHa HUINOHAWXaHma nap F. kuhistanica (30,6+1,0 mr/mi) Ba F.
gigantea (31,51£0,9 mr/mi) 6amann act. YaBxapu 70%-u 3TAHOTUU TYXMUXOHU
MH HaMyJ a3 pyhiu (QaboTHOKMM 3UIMOKCHAaHTHUU Xya (57,6£0,9 mr/mu)
TaHXO a3 HaMyHau a3 Hamymum F. gigantea (19,8+£0,8 mr/mi) 6agacTomama a3
quxaTu oMopi 6a tTaBpu Hazappac (P < 0,001) 6aprapi goit Ba HUcOat 6a F.
kuhistanica (33,2%1,1 mr/min) Hmmonauxangan kame 6amagarappo (p = 0,033)
3oxup Hamya. TakprubaH XaMUH T'yHa HUIIOHAUXaH1axo 0apou gasxapu 70% -
Y 3TAHOJIMU Pellau XaMUH HaMyau pycTtani (63,2+0,3 Mr/mi1) HU3 Xxoc OyaaH,
ku 0a xaapu kodit (P<0,001) nHazap Oa HumIOHAMXAHAAUW HaMyHau a3 F.
gigantea (29,8+0,3 mr/mi) 6a mact oBapaamyaa 3uénang Ba (p =0,033) 6a
HUINIOHIMXAH1axou pemaxou F. kuhistanica (45,6£0,6 Mr/mi) Ha3guKaH/I.
®DabOTHOKMU  3UAAUOKCHAAHTUM  CaMFU a3  pellaxou  PyCTaHUXOHU
TaxKuKIIaBaHaa JUKKaT4yalOkyHaHmaaHa. Camr a3 pemau F. gigantea 0Oa
nactoBapaamyaa 0o ¢aboaHOKMU 3uAAUOKcuAaHThA (45,7+0,6 mr/mi) Oa
XaMWH T'yHa HamyHa a3 F. violacea (38,4%0,7 mr/mi1) Ha3uK acr.

Jlap MmapouTd MYOCHP BOCHUTAXOW 3XTUMOJIWU 3HIAJAUBUpPYCHA €
3aXpHOKUM OallaHa JopaHd Ba € mopou (paboaHOKHMH IacT MebOomana. dap
YYHUH Ba3bMAT «OapTapuM paJHONA3UPPO AOPYyXoe COXubd MeliaBaH, KU
HucOaT 0a Oucép BHpycxo camapabaxin Oyma, TOpPOU K KATOP XOCHUSITXOHU
aurap MeOoIaHA; WH HWMKOH Meauxad, Kh TabobaTh 3STHOTPONA Ba
MaTOreHeTUK:m OO0 xaM oMmexTa Kapjaa maBaHa» [44, c. 255-269]. Max3
OuHOOAp XaMUH «MOJJIaXOW MAWOUIIAIIOH PYCTAHUSBA TaBaY4yXy 3UEAPO
0a xya 4aiabd MEeKyHaH[, 3epo O0ab3en OHXO Aap KaTOPH 3aXPHOKHU HHUCOATaH
MacT, IOpou Joupau Baceu (PaboIHOKUMU OMOJIOr# MEOOIIaH] Ba XOCUSTXOU
3UAAMMUKPOO#, 3UAAUBUPYCH, MACYHUSTOAXIIA Ba JUrap XyCyCHUSITXOPO
30Xup MeHaMostHI» [45, €105566].

Bobacra 6a uH, map goupau KOpU AUCCEPTATCUOHUU Ma3Kyp OM Y3UIITH
($habOTHOKMM 3UAAUBUPYCUM CE€ HAMyIW pycTaHuu aBionu Ferula L., xu nap
Xyayan ToYuKUCTOH MepysHA, 6a HakIIa rupudTa I1y1aacT.

Mykappap kapaa mygaacT, KM 4YaBXapu 3TAHOIHA a3 Tyxmuxou F.
violacea nap XonmaTtm mactrapuH KoHceHTpaTcus (0,5Mkr/mm) 6a mramMmu
A(H3N2) tabscupu koHceHTpatcusiu myaccup (KMS50) mepaconan. Takpuban
xaMuH ryna KM 50 HucbaT 6a XaMuH mtamMM aiiypaau uH y3BU PyCTaHA HU3
mgowt (0,8 mxr/min). HucbaT 6a purap mramMmu gap TaXKUKOT UcTudomanryga
A(HINI1), xam admypaa Ba xam yaBxapu 3TaHOJ caTxu sikxeiaaum KM-po
(5,5MKr/M1) HUIIIOH JOJAHI.
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XaHromu ap3ébun MykoucaBuu HuioHauxangaxou KMS0 namyHaxou
TaXKUKIIyJa Ba MaBOAM 3WJJAU3YKOMH MyKappap Kapaa MLIyd, Ku
caMapaHOKWM YaBXapW 3TAHONIHA a3 Tyxmum F. violacea HucOaT 06a mTaMMu
A(H3N2) to 62 mapotubda a3 KM50 Tamudumro (0,5mMkr/min gap mykooumu 31
MKr/Mj1) Ba TO 23 mapotuba a3 camapaHokuu Pumantamun (0,5Mkr/mi map
mykoOunu 11,6 mkr/mi) 6aprapin mopan (waaBanmu 6). Axamustu KMS50-u
amypna a3 Tyxmit HUCOATH XaMHUH ITamMM 38,8 MapoTuba a3 HUIIOHAUXAH-

Yampamu 6. - HumoHmom KOHCEHTPATCUSAN MYacCHpPU CaMF Ba 3KCTPAKTH 3TAHOJMH a3
pemaxou F. violacea rupu¢ramryma HucOaT 6a mMTAaMMXOHM BUPYCH 3YKOMH MaBpUIU
TaXKHK KapopaomTa (MKI/Mi1)

HamyHaxou MaBpuay Tax- IIItammu Bupycu 3yKoM
KUK Ba MaBoau Mykomca- | A(HIN1) A(H3N2)
Bil

Tamudio 10,7+0,63 31,0%0,63
PumanTagun 11,7£0,14 11,60,18
YaBxapu 3TaHOJ# 0,5%0,01 0,6%0,02
Camr 0,7£0,03 0,38+0,01

nan KM50 maBomu Tamuduro (0,8Mkr/min gap mykobwin 31 MKr/mutr) Ba TO
14,5 mapotnba a3 — Pumantagun (0,8Mkxr/ma map mykooOwmmu 11,6 Mkr/mir)
O6aptapit gomt. AMmo HumoHauxanaan KM50-u xamun Hamysa (0,5 MKT/MT)
HucOoat 6a mrammu A(HINI) Tanxo Takpuban 2 mapotuba a3z KMS0
Tamudro (10,7 mxr/mn) Ba Pumantanus (11,7Mkr/min) 6apTapi JOIIT.
TaxJImim HUIOHAUXAHIAX0M KOHCEHTPATCUSIM MyacCUpPU CAMFU pelllan
F. violacea Ba MaBOIM MyKOMCaBil UMKOHMST MEIUXAH XyJioca Obapopem, KH
HumoHauxaugan KM50-u ma Hamyna HucOat 6a Bupycu A(HINI) to 15,3
mapotuda (0,7 Mir/ma gap mykoOwmu 10,7 MKr/mi) a3 HUIMIOHAUXAHIAW
Tamudmo Ba 16,7 maporunba a3 XxaMuH T'yHa HUINIOHAMXaHAan PumaHTaguH
(0,7 mxr/mMn map mykoOowmmu 11,7 mxr/mi) Ganang act. Japayam nHucOataH
oamanau KMS50 HucOGat 6a XxamMuH BHUPYC Oapou YaBXapW 3TAHOJIMU XaMUH
y3BU PYCTaH# Xoc OyJ, KM a3 4YMXaTU XaMUH HULIOHAuXaHaa 21,4 mapotuda
a3 Tamudmro (0,5 mxr/ma gap mykoowntu 10,7 mxr/mir) Ba To 23,4 mapoTnba
(0,5 mxr/mn nap mykoounu 11,7 mxr/mit) a3 Pumantagun 6aprapit JOIIT.
Carxu Oananau HumoHauxaHgau xumustepaneBtia (HXT)-po ( a3
>142,3 to >263,0) 6apou xapjy LITAMMH BHPYCH 3yKOM CaMF Ba YaBXapHu
STAHOJIMM pemiau F. violaceae HUIOH MOAAH. XaM3aMOH, YaBXapH 3TaHOJIN
Ba ¢umypaan a3 TyXMHUXOM HWH HaMyOu PYCTaH XOCHIIIIyda Hucoat Oa
mrammu A(HIN1) catxu mactu HXT-po numon nomang (>18,2). bapou
mrammu A(H3N2) un sumonauxanga 6a kaapu kod#u 6anana Ba 6a >200,0
Ba >125,0 (MyraHocubaH a3 4aBXapu O3TAHOJM Ba ¢uIIypaa a3 TYXMHUXO)
O6apobap Oya. Taxauau mykoncaBun (abOJIHOKUH 3UAJUBHPYCHUU YaBXaPXOU
staHoiun F. violacea Ba F. kuhistanica nap xuéc 060 IOPYXOW CTaHIAPTH
HUIIOH foj1, ku HumoHanxanaan HXT yaBxapxou pycTraHit a3 XaMHUH I'yHa
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HUIOHIMXaH1axou PumanTtaauH Ba Tamudiro gaxxo 6apodap 6osoTap acr;
nap xone ku HXT gopyxou ma3kyp a3 32,7 6araHI HeCT.

«/lap OaitHu pycranuxou mudpodaxil, ab3o€Hu apiaoau Ferula L.
MaHOau FaHUM TAlBACTArMXOMW 3UIAUMUKPOO#T XxrcoOuaa MemaBada. Jlap uH
MuEH, Hamyaxou ryHoryHu Ferula gopowm davonausaTu Mylaxxacu
3UAAUMUKPOON MebOommanmy [46, €13192784]. Taxmunu agabuétn uiaMue, Ku
KabjaH a3 yoHUOM MO Ty3apoHHUAA Iy, UMKOH MEAWXaa KAl HamMoeM, KU
«oucép Hamyaxou aBnoau Ferula L., xm map MHUHTaKaxOM T'YHOTYHH XOKY
UKJIUM Mecab3aH/l, JOPOU XOCUSITXOHU 3UAOAUMUKPoO#H MeOotan . [TaxHimaBuu
Baceb Ba MYTOOUKIIABUM WH PYyCTaHil Oa MIAPOUTU MYXUTU 3HUCT OOUCH
Tariupnasupun MyooauiIan MoJAaxou ayloMaapada Ba Jap HaTU4Ya, MyaisiH
IyJaHU MAIIATHOKUH (aboIusITH OMOJIOTHH OHXO Merapaam» [47, cax. 115-
122].

HaTtngaxon TaxKMKOT HUIIOH AOAAHM, KU Oapou ITaMMHU TeCTHHU .
aureus TAaMETPU MHMHTAKAW XacCOCHST HUcOAT O0a HaAMyHaxoW a3 pelia Ba
tyxmuxou F. violacea 6amactomama a3z 17,0£0,7 mm 1o 19,6£0,5 mMm-po
TAIIKWI MEAUXAJ, KU UH a3 HUIIOHIUXAHIaXx0!u I1adex 6apou mraMmxou Fs.
aeruginosa, Kl pneumoniae Ba C. albicans 0a TaBpu oMOpA Hazappac
6amang act (p <0,001). MuHTakan MaxayaumaBuu pymad mrammu tectuu C.
albicans nap atpodu TUCKXO0U OO CaMF Ba YaBXapH 3TAHOJUU pella, MHUYHUH
00 ¢umypaa Ba 4YaBXapu OTAHOJIUM TYXMUXOM HWH HaAMyId pPyCTaHU
Tapkapaamynaa, a3 8,5£0,6 mm OanaHa HeCTaH[I, KU a3 UMKOHNA3up OyaaHu
TabCUPH 3UTU3AHOYPYFH TapaK Meauxa.

Ap3eéoun MykoucaBuu (PabOJTHOKUM 3UIJIUMUKPOOMU CaMFXOU a3
pelaxon xamaum ce€ HaMyaud pPyCTAaHUXOM TaxKuKIIaBaHAa rupudTairyaa
HUIIIOH 01, K1 (haboaHOKUM Oananau 3uaauctadunokokki (p <0,001) 6apou
caMFxou a3 pemaxou F. violaceae rupudraimyma Xoc acT (yaaBaiud 7).
JuameTpn MHMHTaKad TaBaKKypu pyIIIM INTaMMU TeCTUM S. aureus nap
atrpodu muckxoum 60 mH caMf Tapkappamyaa gap catxu 19,3+0,5 Mmm kapop
TIOIIIT, XOJI OH KU CAMFXOM a3 pemaxou F. gigantea Ba F. kuhistanica tupud-

Yanmsanu 7. -Ap3é6un MykoucaBuM (GabOIHOKUAA 3UITUMUKPOOHUH CAMFXO€, KU a3 pelnau
ce Hamyau unHcH Ferula L. rupudra mymaang

Hamyg
Mukpoopranusm 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 9,910,9 >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 8,310,4 10,2+0,8 9,910,7 <0,001
pl <0,001 pl =0,002
p2 >0,05
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Talryjaa HUCOAaT 6a UH MUKPOOPraHU3M (PabOJIHOKUU SIKXEJIapO HUIIOH JOI.
XaMUH TapuK, MUHTaKau OO3J0paHIaruv pyuad UH MUKpPoO 1ap atpodu
IUCKX0 MyTaHocuOaH 12,3+0,7 mm Ba 12,8+0,6 MM -po Tarmkuia 0.

XaMau camMrxoe, KM a3 pelrad pyCTaHMXOM TaXKHUKIIyaa XOCUII Kapja
mIyJ1aan, a3 sKaurap 00 caTXu TabCUPH 3UTIUMUKPOOR AOIITaH HUCOAT Oa
mTamMmMu Tectumn Ps. aeruginosa - a3 9,8+£0,3 mm 10 9,910,9 MM (p>0,05) dapk
Hamekapaana. PaboTHOKUY MACT € TaKpHOaH sAKXellau 3UIIUMUKPoOH 6apon
XaMad HaMyHaxou TaxXKuKinyaa Hucoat 6a K/ pneumonia - a3 8,8+1,0 MM TO
10,8£0,9 mMm xoc act (p>0,05).

TaBpe ku MO Kaia kapaem, caMru pemaun F. violacea nucbat 6a C.
albicans TabCUPU 3UIIU3AHOYPYFA 30XUP HaMyJ. AMMO caMfu a3 pemiad F.
gigantea rtupudramyga kame Oananm mymanu (10,2+0,8 mM) Tabcupu
3UIUMUKPOOUPO Jap MykKoOunu uH mrammu Tectd (pl <0,001) 30xup
HaMyJl, aMMO HMIIOHAuXaHAaxou 00 HamyHaxoe (p = 0,002), ku a3 pemau
Hamyau F. kuhistanica (9,9£0,7 mm) rupudra mygaacT MOHAH MeOOIIAH/T.
Hap TaxKUKOTH MO IapbaT Ba yaBXapu 3TAHOJIMA, KU a3 TYXMHUXO TupudTta
mynaada, (abOTHOKUM BO3€XH 3WIAUMHUKPOON 30XUp HaKapaaHi, sSbHE
MUHTAKau OO3J0paHAaruv pyuyl aap arpodu AUCKXOe, KM a3 MaBOIU a3
tyxmuxou 3 Hamyau Ferula L. rupudra mygaana, a3 8,0x1,0 MM 3uén
HaOyIaH/l, KM UH a3 TAbCUPU NMACTU 3UIM MUPOOUU OHXO JapaK Meauxa.

XaMUH TapuWK, MabIyMOTXOM afabuéTu WIMA Ba HATUYAXOHU
OazacToBap/iad MO HUMKOHHUST MEIMXAaHJI XyJioca OapopeM, KU OMY3HIIU
dhapmakornoctuknu Hamyaxow Ferula: F. violacea , F. kuhistanica Ba F.
gigantea, nap xXyayau TOYUKHUCTOH MEPYSIHA TO OFO3U TAXKUKOTH Ma3Kyp
oMyxTa Halnyaa 6oki MoHmaaHa. Hatmyaxou GamacToBapmaad MO UTTUIIOOTH
HaXyCTUHM WJIMA ouJl 0a TaBcudu (papMaKOTHOCTUKUU UH HAMYIXOU aBJIOIU
Ferula L. 6a xuco6 mepaBana. Hamynxou F. violacea Ba F. kuhistanica nopou
MMKOHHMATXOM yMeaOaxil OapoMm Taxyusd MOJIaxod HaBU (aboIM OMOJIOTH
(MB®) Ba ruéxg0pyxou MyoCCUP MEOOIIIaH/I.

XVIJIIOCAXO

1. AnomMaTxoM Tamxucuu MOpGOJIOrHI0 aHATOMHUH Pellaxoru HaMyaxou F.
violacea,- F. kuhistanica Ba F. gigantea, xu nap TOYUKUCTOH MEPYSH]I,
MyaWsiH kapaa mynasa. Jap Xxyuaiipaxou mapeHXxuMau aCoCUM peraxoun
F. violacea xpuctaniaxou pu3MaIiaki BOMeXypaH, Ki XaHTOMH TaXKH-
KU MUKPOCKOIINM pettaxou F. kuhistanica Ba F. gigantea mymoxuaa Ha-
MeIaBaHA. XyJ4alpaxou NapeHXuMaBuM pemaun F. violacea, bapxunodu
F. kuhistanica Ba F. gigantea, 60 qoHaxou Kpaxmaj Iyp Oyaa, Jopou
parxou oemrap uHKUImodeépTa medomany [15-M].

2. HaxycTuH Taxwiam xaMa4oHHMOan mMeTaboJIoMUH FapUMaKcaaHOKH F.
violacea nemiHUXO1 1ryaaact, ku 419 metabonutu kabiman 6apou UH Ha-
My TaBCU(HAIITYIapO OIIKOP HaMy/1a, TYHOTYHUH XUMUSIBUA MabIIyMU
oHpO 0a TaBpu Hazappac Baceb KapA. lllymopau 3uéam metabonurxou
KabJaH HOMABAyM Jap POXXOU METAOOIUTUKUU TEPIICHOUIXO,
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HIUKUMATY (EHWIIPOMAaHOUAXO Ba aJIKaAJIOUAXO IapédT rapauaaHI.
CecKBUTEPIICHONIX0, KYMAapUHXO Ba aJIKaJIOMAXOU HaB, Oa TaBpH Baceb
MaxH IIyJaada, KA UH aXxaMHUSATH OHXOpO JAap Npoduim XuMHUsSBA Ba
UMKOHHUSITXOM MaxCyCl METAa0OJMKUM UH HaMyJ TabKUJI MEKyHaHsj [7-
M, 22-M].

. Taxymnu TappukaBuu permaxo Ba TYXMHUXO FaHi rapJAOHUIaHN MeTabo-
JUTXO0U Oa Y3B XOCPO OIIKOP HaAMYy[, KM MH TaXacCyCH TaKUKU OMOCHH-
TEeTUKUPO HUIIOH Meauxad. TyxmMuxo 00 aMHMHOKHMCIOTaxo Ba
aJIKaJIONJXO FaHM OyJa, Jap XOJIe KU periaxo 00 MHUKAOPH 3UEIN
TepreHouaxo TaBcud MemaBaHa. [lpodunu  merabonuTxo Aap
HaMyHaxXxOMW TaxKHUKIIa-BaHAa OeBOcHMTa a3 Tap3u TUpU(pTaHU HaMyHa
BoOacTara Jopaj; 4aBXapxou 3TAHOJA UMKOH MEOUXaHO, KU MUKIOPH
OemrTapu MeTabOIUTXOU MApOyT Oa MUKUMATXO, (PEHUIMTPOTAHOUIXO
Ba TEPICHOUAXO MyaWsH Kapjaa IIaBaHI, Oap XOJjieé KU caMF Ba
bumypaaxo mnaiBacTaruxon cuHOHW (GEHUIMPOMAHOUAXOPO aap Oap
Merupaun [7-M, 22-M].

. Pemaxo Ba Tyxmuxou Hamyaxou Taxkukmynaum Ferula 6o tapkubu
XUMHSIBUM Maxcyc TaBcud memaBaHa. bapou pemraxo MaBuyIusTH naii-
BACTaruxou XUMMSIBUU JOPOM Ba3HU MOJIEKYJIaBUM MHEHA Ba OallaH[
xoc acT. Tyxmuxo 00 maiBacTaruxou JOPOM Ba3HU MOJIEKYJaBUM MACT
raHin MeOommaHa. Yy3bxoW acoCMM XHMMSBUM XaM peEIIaxo Ba XaM
TYXMHUXOM Xap ce HaMyau Taxkukinyaau Ferula-po maitBactarmxou
XUMHSIBUE TAIIKWI MeIuXaHa, Ku 0Oa cuHPXOM KyMapuHxo,
(hi1aBOHOUIXO Ba TepIe-HOUAXO TaalIyK aopaun [7-M, 10-M, 14-M, 23-
M].

. KoncenTparcusu 6amanam monmudeHoaxo Jap CaMF Ba YaBXapXOH CIIHUP-
TH, KM a3 pelia Ba TYXMUXOU Hamynxou F. violacea Ba F. kuhistanica 6a
JacT oMmajaaHja, MyaWsH Kapaa IIya, KA WH a3 HUIIOHAUXAHIaXOHu
dumypaan xamau HaMyHaxoM pellla Ba TyYXMUXOU HaMyau F. gigantea
0a TaBpu Hazappac papk MekyHana. Duirypaam TyXMUXO Ba YaBXapu
aTaHoJIMU pewau F. violacea 60 ukTuaOpU OanaHAU 3UATUOKCUIAHTH
taBcud Memasaug [2-M, 4-M, 14,-M, 16-M, 19-M, 23-M].

. Camru pemaxo Ba Tyxmuxou F. violacea Ba F. kuhistanica nopou
(daboTHOKUM OajaHau BUPYCUHIOO3J0paHaarin HucOat O6a IMTaMMXOHU
Bupycu 3ykomu A(HINI1) Ba A(H3N2) mebomana. PaboTHOKUHU
SUAAUBUPYCUM CaMF Ba 4YaBXapXOW 3TaHOIA 00 HUIIOHIMXAHIAXOU
nactu koHceHtpatcusiu myaccup (KMS50) Ba HUIITOHIMXAHIAXOW HUXOST
O6amanau HumoHauxanaan xumustepanesta (HXT) taBcud memapanm,
KU a3 YyHUH HUIIOHAWXAHIaXOW AOpyXou Tuyopatuu Tamuduro Ba
PumanTagun Gomotap mebomana [1-M, 5-M, 6-M, 9-M, 11-M, 12-M,
13-M, 18-M, 20-M].

. Hap mapoutu in vitro, XamMman HaMyHaxoHu a3 CaMf Ba TYXMHUXOHU HaMyau
F. violacea 6amactomana 00 (aboJHOKMU OanmaHIU 3UTTUMHUKPOOWH
taBcu(d MemaBana. OHx0 acocaH 0a MITAMMU 3TAJIOHUH CTA(UITOKOKKU
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TUIIOpaHr (8. aureus) TabCUP pacCOHMAA, HUCOAT Oa IMITAMMXOM 3TaJIO-
Hun Ps. aeruginosa Ba Kl pneumoniae TABCUPU HOYU3HU
3UAAMMUKPOO# 30XUp MeKyHaH[1 [4-M, 6-M, 8-M, 17-M].

TABCHUAXO BAPOU NCTUDPOOAU AMAJIN HATHUYAXO

. Hatuuaxom omMy3umm aHaTOMA-MOP(OIOTHN pelmraxou HaMyAXOU
TaXKUKIIABaHIaW PYCTAHUXOPO METAaBOH XaMUyH SIK€ a3 yCYJIXOHu
uaeHTU(GUKATCUSIN HAMOSIHIAroHu aBinoau Ferula L. TaBcus kap.

. Hatmyaxom TaXxKMKOTH MeTa0OJIOMHUHU pelIaxo Ba Tyxmuxou F. violacea
Oapou TaxKUKOTXOM MHUHOabaaum (apMakorHosd, (apmMakojoria Ba
MOTEHCHANIM CAaHOATHA aCOCH MYCTaxKaM MeIIaBaH[, UHYYHWH aciil Ba
xymicudar OymaHM ameén XOMH PYCTAaHUTUPO MYyaWssH MEKyHaH.
MeTomonorusixon nap MH 4o UCTU(doaalIyaa ap3UIId BOCUTAXOU TMEIll-
padTan MetabonoMupo aap kamid kapaaHu MeTa0OJUTXOU HaB TabKUI
MEKyHaH/I.

. Hatuyaxou TaxkKuKOT ouJ O6a OMY3HUIIU TapKUOU XUMHUSBUU TYPYXXOU
acocuM 4y3bXou (haboii OMOJIOTMU TYXMHUXO0 Ba pelIaxopo METaBOH Oa-
pou KOpKapau JacTypu (apmakorneir MaBOAM JOPYBOPUU CIEKTPU
TabCUpall T'YHOTYH UCTU(HO1a HAMY/I.

. Hatnyaxou omy3umm (aboTHOKMU BUPYCOO3MOpaHIarud HAMYAXOH
taxkukimrygan Ferula a3z tabcupu OanmaHau 3UIIM3YKOMHUU CaMF Ba
TYXMUXOU HaMyau F. violacea maxonat MeauxaHa. MIH UMKOH Menuxas,
KM MaBOJM Ma3Kyp XaMuyH WJIOBaxou Ouoysornu ¢Gaboid XaHTOMHU
TabobaT 0eMOpPUXOM BUPYCHA Aap poxxou OoJjionn Hadac TaBcus aoda
aBaH.

. Hatuuaxou omy3umm paboTHOKUM 3UIUMUKPOOH MeTaBOHAH Oapou
KOpKapau AOPYXOM 3UAIUMUKPOOHN Ba XaHroMu TaboOaTu OeMOpUXoU
CUPOSITUU 3THOJIOTUSIAIIIOH TYHOTYH UCTH (oA Kapaa IaBaHI.

. Hatmyaxom TaxKMKOTpPO MYMKHH acT Oapou AOHMIIYYEH map kKaden-
paxou apMakoTHO3Us, (papMaKOIOTHs, MUKPOOHOIOTHSI, BUPYCOJIOTHUS
Ba UMMYHOJIOTHSIM MyaCCUCAaXOU TabJIUMHUU OJIUM TUOOH Ba KOJIJIEYXO,
MapKa3Xou WIMHA-TAXKUKOTH TaBCUS HaMyJ, XaHTOMU WYPO HAMyJIaHU
KOPXOU WIMHA-TAXKMKOTHUU aCIUPAHTXO Ba YHBOHUYEHH COXaXOHU
(apmaTceBTH, XMMMS Ba TUOOH MaBpuIu UCTU(OA Kapop 0.
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F. gigantea Ferula gigantea Korov.
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XM-MC

Xpomatorpadusiu MOETUM MacC-CIEKTPOMETPR

XMCHDB Xpomarorpadusii MOEbI'MU TOPOU CaMapaHOKUU
HUXOSIT OamaH/I

PXM Pe3onancu xactanu MarHuTi

MT-MoHaH it MaxcyJ10TXou TaOMHU-MOHAHAA

IIXJIAB [TaliBacTarnxou XUMHUSIBUN TOPOU aXaMUSTH
OmoJIoTH

IIMIIT [Toitroxu MykkamMajau JOJaX0ou MaiBacTaruxou
TabOUN

XIIN XpomartorpamMmmau nyppad HOHR

BH BakTu Huroxgopi

KM Koncenrparcusau myaccup

HNA Humonauxanayu HHTUX00ma3upi

HXT Humonauxangan xuMusiTepaneBTi

AHHOTAILIA

MagsnonaszapoBa Cynxus Ho€bmoeBHa
«PapMaKOTHOCTUYECKOE U3YUCHUE TPEX BUAOB epyJIbl, IPOU3PACTAIONIUX B
Tamxukucrane»

KiroueBrie cnoBa: F. violacea, F. gigantea, F. kuhistanica, MUKpPOKOIIU-
poBaHue, MeTaboIOMHUKa, (PUTOXMMHUYECKAs XapaKTEPUCTHKA, COAEpKaHUE
1o-TM(EHOI0B, aHTHOKCUIAaHTHASI, TPOTUBOBUPYCHASI, aHTHOAKTEpUAIIbHAS 1
(GyHTUIMIHAS AKTUBHOCT.

Ilenp paboTHL: M3yunTh (PapMAKOTHOCTUYECKYIO XapaKTEPUCTHUKY TPEX
BUI0B poaa ¢epynsl: Ferula violacea, Ferula gigantea w Ferula kuhistanica,
npouspacraromux Ha Tepputopun Pecniybmku TamkukucTa.

Mertonsl HccledOBaHMA M HCIOJB30BAaHHASA aIllapaTrypa: MHKPOC-
KOTIMYECKOE MCCIIEOBAHNE KOpPHEH BKIIIOUEHHBIX IS MCCIIEAOBAHUS BUJIOB
dbepyIbpl OBUTO MTPOBEIEHO MO OOIIETPUHITON METOUKE MUKPOCTPYKTYPHOTO
aHanmu3a.  Jiasg  mpoBemeHHss — MeTaOOJOMHOIO  WCCIACAOBAaHHS |
(GUTOXUMHIECKUX aHaAJIU30B ObLTH WCITOJIb30BaHbI KUIKOCTHAS
xpomartorpadus ¢ Macc-ClIeKTpO-MeTPUEH, YIIbTPa-BbICOKOIIPOU3BOIUTEIIbHAS
XKUIKOCTHAsE Xpomatorpaduss W CHEKTPOCKOIHUS SJIEPHOTO MArHUTHOTO
pe3onanca. QOOpaboTKa JaHHBIX MPOBO-AMIACH C  HCIOJb30BAHHEM
nporpaMmHoro obecreuenusi Metaboscape 2022b, XCMS Online mis
MpoBeACHUS METaOOJIOMHOTO aHamu3a, a Takxke MetFrag Web u CFM-ID s
naeHTuGuKanum  MeTaboauToB. CrenmudUYECKyl0 BUPYCHUHTHOUPYIOIIYIO
AKTUBHOCTb MCCIIEAyEMbIX MATEPHUAIIOB OIPEICISUIM B COOTBETCTBUU C
METOJUYECKUMH  peKOMeHIanmusiMu  «PyKOBOACTBO 1O  MPOBEAC-HUIO
TOKJIIMHUYECKUX UCCIICIOBAHUM JIGKAPCTBEHHBIX CPEJCTB». AHTUMUKPOO-HYIO
AKTUBHOCTb PACTUTEIIPHBIX 3KCTPAKTOB ONPEACIISUIH AUCKO-TU(PPY3nOH-HBIM
MeToaoM. Cratuctudeckass oOpaboTka maTepuana MpPOBEJAeHA C HCHOJIb-
30BaHMEM ITaKeTa MPHUKIaIHbIX mporpaMm Statistica 10,0.
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ITomydeHHbIE pe3yabTaTBl M HMX HOBH3HA: MPOBEACHO MMKPOC-
KOTIMYECKOE HCCIIeJOBaHUE CTpoeHust KopHen F. violacea, F. kuhistanica n F.
gigantea. Iloka3zaHo pa3HOOOpa3ue MeTabOIUTHOTO MPO(PUIT KOPHEH B CeMsH
F. violacea, xax paHee He HW3YyUYEHHOTO BHJA M OCHOBHOTO OOBEKTa
uccienoBanus. IlpomeMoHcTpupoBaHa cCHeHUPUYHOCTE METabOJIOMHOTO
npoduist 06pas3oB UCCIIEIOBAHUS B 3aBUCUMOCTH OT CITOCO0A MX MOJTyYSHHUSI.
[TomrydeHb! naHHBIC: O PUTOXUMUUECKON XapaKTEPUCTUKE KOPHEH U ceMsH F.
violacea, F. kuhistanicawn F. gigantea, o coaepXXaHuu OOIUX MOJIU(PEHOJIOB B
KOPHSIX U ceMeHax; nHpopMmanus 00 aHTUOKCUJAHTHOM MOTEHIIMAIe KOPHEH U
CEMsIH;, YCTAHOBJIEHA BHPYCHHTHOUPYIAsi aKTUBHOCTh KaMeIu, BBDKMMOK U
9KC-TPAKTOB, IOJYUYCHHBIX W3 KOpPHEH W CEMSH; TOJYYCHBI JaHHBIE OO0
aHTUOAK-TepUAJIbHBIX U IMPOTUBOTPHOKOBBIX  CBOMCTBAX  00Opas3lloB,
TIOJTYYCHHBIX M3 CEMSIH U KOPHEW UA0B (epyiIbl, BKJIIOUECHHBIX B PaOOTYy.

PexoMeHIauM MO0 WX HMCHOJb30BAHHK. Pe3ynbTaThl MUKPOCKOIHMYEC-
KOTO MCCJIEOBAHUS MOYHO HCIOJB30BaTh KaK OJIMH U3 CIOCOOOB HUJEHTH-
dukanmum npencraButeneit poma Ferula L. Pe3ynpTaThl MeTab0OJIOMHOIO
UCCIIEIOBAHUS 3aKJIaJbIBAIOT MPOYHYIO OCHOBY Il OYIyIIMX HMCCIETOBAHUN
(hapMaKOrHOCTUYECKOTO, (PapMaKOJIOTUYECKOTO U MPOMBIIIIEHHOTO MOTEH--
nuaja, a TakKe MO3BOJISIIOT OMNPEACIUTh MOMJIMHHOCTh U JOOPOKAYECTBEH-
HOCTb JIEKAPCTBEHHOTO PACTUTEJIBbHOTO ChIphs. B 1e0M, MOJIyYeHHbIE
pe3yiabTaThl MOTYT OBITH MCIIOJB30BaHbI ISl CTYJIEHTOB Ha Kadeapax dap-
MAKOTHO3MH, (PapMaKoJOTHH, MUKPOOHMOJIOTUH, BHUPYCOJIOTUU U HUMMYHO-
JIOTUY B MeIUITHCKUX BY3-ax u KoJuiemkax, Hay4YHO-UCCIIe10BATEILCKUX 1ICH-
Tpax; BO3MOXXHO HCIIOJIb30BAHUE U TMPUMEHEHUE PEe3YJIbTATOB IPU BBIIOJ-
HEHUU HAYYHO-UCCIIEOBATEIbCKUX pa0OT acnupaHTaMH U COUCKATEISIMU
(hapmMaIeBTUUECKOT 0, XUMUUYECKOTO U MEAUIIMHCKOTO Tpoduieit.

OO0mmacTp npuMeHeHHnA: (hapMaKoTHO3Us, (hapMaKoIorus, (huToTEepaIys,
BUPYCOJIOTHS, MUKPOOUOJIOTHS.

AHHOTATCHAAN
Masnona3zapoBa Cynxus Ho€0moeBHa
«Omy3ummu papmakorHocTuknu ce Hamyau kamoi (Ferula), ku map
TOYUKUCTOH MEPYSIHI

Kamumaxou xamuni: F. violacea, F. gigantea, F. kuhistanica, TaxKuKu
MUKPOCKOM, MeTabojaoMuka, TaBcudu (UTOXUMUSIBH, MyXTaBou Nojude-
HOJIX0, (DabOHOKMHM 3UIIUOKCUIAHTH, 3WIAUBUPYCH, 3UIIUMUKPOOHR Ba
(haboJI-HOKUHU 3UJTU3AHOYPYFil.

Makcagn TaXKHKOT: OMY3UIIM XYCYCHUATXOU (PapMaKOTHOCTUKHHU CE
Hamyau aBnomu Ferula L. Ferula violacea, Ferula gigantea Ba Ferula
kuhistanica, xu nap xynyau Yymxypuu TOYMKHUCTOH MEPYSIHI.

VYCynmxou TaXKMKOT Ba UCTU(QOAAN TaUYXU30T: TAXKUKOTH MUKPOCKOITUU
pemaxon Oapou TaxXKMKOT Bopua Kapaamyaan Hamyaxou Ferula tuOxm
METOJMKAU MabMyJIMU TaXJIWIM MHUKPOCOXTOPH Try3apoHuaa Iya. bapou
Iy3apOHUIAHU TAXKUKOTH METa0O0JOM# Ba TaxyIMiIM (UTOXUMHUSIBHA Xpoma-
Torpadusu Moeb OO0 MacCC-CIEKTPOMETpHUs, XpomaTorpadusii MOEruu
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Oamanacudat Ba CIEKTPOCKONUSIN PE30HAHCH XacTaluu MarHuTi 6a Kop Oypaa
myaana. Kopkapau mabiaymorxo 0o uctudoma a3 TabMUHHM OapHOMAaBUH
Metaboscape 2022 b (Bruker Daltonics) 6apou kopkapan MabIyMOTXOU XOM,
XCMS Online (Bepcusiu 1.10.9) 6Gapou ryzapoHngaHu TaXJIMIN METa00JIOMiA,
nHuyHud MetFrag Web Ba CFM-ID 6apou MyailsHKyHUM MeTaOOJUTXO
aH4yoM jonaa Inya. PabOJTHOKMM MaxXCyCcu BUPYCMaHBbKYHAHJIATUU MaBOJIU
TaXKUKIIa-BaHIapo MYyBO(MUKH METOAMKAXO0U TacusiHamynau «Jlactyp oun 6a
ry3apo-HUJaHU TaXKUKOTXOM TO KIMHUKAM BOCUTAXOM JOPYTd» MyausH
HamyaaHa. PabonusaTu 3UIAUMUKPOOMN YaBXapXou pycTaHin 00 ycyau
nucko-nuddys3n myaitsa kapaa mya. Kopkapau omopun MmaBoa 60 uctudoaa
a3 6acram OapHo-Maxom amaiuu Statistica 10,0 (Statsoft, UMA) uypo kapaa
1191

Hatmgaxom Oa mact oBappamryma Ba HAaBrOHHMM OHXO: TaXKUKOTH
MUKPOCKOTIUU COXTOpU pemmaxoun F. violaceae, F. kuhistanica Ba F. gigantea
ry3apoHuaa mya. ['yHOryHuH TapkuOu MeTabOIMTHN pelaxo Ba TYXMUXoU F.
violacea, XaMuyH HaMyau KaOJaH OMYXTaHalllyJa Ba OOBEKTH AacCOCHU
TaXKUKOT HHINOH Joda Iya. MaxcycusiTu TpopUIICO3MH MeTaboIoMuu
pelraxo Ba TyXMUXou F. violacea BobacTa a3 y3BU pyCTaH#i Ba ycynu 0a mact
OBapJlaHW HaMYHaW TaxXKUKIIyJa HUIIOH Joja Inyld. MabaiymoTxo 6a mact
oBapja IIya: ouj 0a XyCyCHSITXOM (PUTOXMMHSBHUU pPEIIaxo Ba TYXMHUXOHU
Hamyaxou F. violacea, F. kuhistanica Ba F. gigantea, oum 0a MyXTaBOH
noueHOIXON YMYMiI Jap peliaxo Ba TYXMHUXO; MablIyMOT Jap Oopau
(habOTHOKMM  3UIAMOKCHUIAHTUM  peliaxo Ba TYXMHUXO0; (DabOJTHOKHHU
BUPYCMaHBbKYHAHaTMH HAMYHAaXOM CaMF, adIiypaa Ba YaBXapxoHu a3 perniaxo
Ba TYXMHUXO MyKappap kapma myd. HWMHuyHmH oma 06a XOCHSTXOHU
SUIMMUKPOON Ba 3UIIM3AHOYPYFUM HAMYHAaXOU peIIaxo Ba TYXMHUXOU
Hamyau Taxkukiynau Ferula, uttunoor 6a gact oBap/aa miy/a.

TaBcusaxo 6apou uctudona. Hatnyaxon omy3uinm TaXKMKOTH MUKPOC-
KOIUPO METABOH XaMUyH sK€ a3 yCYJIXOW MJICHTU(DHUKATCUSIN HAMOSHIATOHH
apnogu Ferula L. uctudoma xapa. HaTtumdgaxom TaxKUKOTH MeTaOOIOMiA
Oapon TaxKUKOTXOM MHHOapman (apmakorHosir, (apmakonori Ba
MOTEHCHAIIM CAaHOATH acoCH MYyCTaxKaM MeIlaBaHa, WHYYHUH HUMKOHHUST
MeIUXaHd, KU aclii Ba Xymicudar OygaHW amén XOMHU PYCTAaHUT#A MyalsH
kapaa maBana. Jlap MayMyb HaTU4axod TaxXKHKOTPO MYMKHUH acT Oapou
JTOHUIIYYEH nap Kadeapaxou dhapMakorHO3US, dhapmakomorus,
MHUKPOOHOJIOTHS, BUPYCOJIOTUSI Ba UMMYHOJIOTHSM MAaKOTHON OJIUM THOOW Ba
KOJUIEYXO, MAapKa3xou WIMA-TAXKUKOTA TaBCUS HaMyJ, XaHTOMH HYPO
HaMyJIaHU KOPXOM WJIMil- TAXKMKOTHH aCIUPAHTXO Ba YHBOHYYEHU COXaXOU
(dbapmaTceBTH, XMMMS Ba TUOOH MaBpuIu UCTU(OIA Kapop 0.

Coxan wuctudoma: dapmakorHosusi, GapMaKojJoTus, TUEXTAPMOHMT,
BUPYCOJIOTUS, MUKPOOUOJIOTUS.
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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
liquid 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
applied in scientific research conducted by postgraduate and doctoral students in
pharmaceutical, chemical, and medical fields.
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Field of application: Pharmacognosy, pharmacology, phytotherapy,
virology, microbiology.
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