





BBEJIEHUE

AKTyaJIlbHOCTH TeMbl UcciaenoBanus. Oepyna (nar. Ferula) orHocutcs k otaeny
I[BETKOBBIX pacTeHWH, cemeiictBa 3oHTHYHBIC (Apiaceae), pa3sHOBHIHOCTH KOTOPBIX
MPOM3PACTAIOT B PA3IMYHBIX PErHOHaxX 3eMHOro Imapa: LleHTpampHOW A3wm, CTpaHbl
Bocrounoit A3um ¢ ymepeHHbIM KinMmatoM, CpenuzemHoMmopbe, CeBepHas v 3amagHas
Adpuka 1 HEKOTOpBIE CTpaHbl EBpOITBI 1 aMepuKaHCKOTo KOHTHHEHTA [1, €. 1248-1259; 2,
c. 1233-1257].

«HanzemHbie ¥ TOJI3€MHbBIC YACTH MpEJICTaBUTENEH poa Ghepylibl XapaKTepPU3yITCs
IUPOKUM XHMHUYECKUM pazHooOpazuem. JleueOHbiid 3¢hGhEeKT pa3audHbIX BUIOB STOTO
pacTeHusi 0O0YCIOBJIEH TOBBIIIEHHBIM CO/EpKaHUEeM 3(QUPHOro Mmacia, QepyraoBoi
KHCIIOTHI, acape3eHa, ¢apHesudepona, ymoemmudepona, ceckBuUTeprieHa, acadoeTusa,
CECKBUTEPIIEHOBOTO  KyMapuHa, acuMadoeTHauoia U  JAPYTUMH  XUMHYECKUMU
coenquHeHusMu [3]. Hamuume TeprieHOMAOB, BKIIIOUYAs ITUTEPIEHBI M CECKBUTEPIICHBI, U
CBS3aHHBIE C HUMH AaHTUMHUKPOOHBIE, MPOTUBOTPUOKOBBIE M MPOTHBOMAPA3UTAPHEIE
ahdexThl, emre Oosbllie TOAYEPKUBAIOT TEPANEBTUUYECKUM TOTEHIUAT HSTOro poja
pactenuii» [4, ¢. 31-39].

Kamens (MiieuHbI COK) ABISIETCS OJHUM U3 I[EHHBIX KOMIIOHEHTOB
npencTaBuTeNe poaa ¢epyibl, KOTOPHIH NMPUMEHSIOT B CYXOM H CBEXEM BHJC, B
BOJIHOM M CIIUPTOBOM IKCTPAKTAX M HACTOMKAX. DKCTPAKTHI U HACTOWKH U3 HAJ3EMHBIX U
MOJI3EMHBIX YacTed pa3IMYHBIX BHUAOB OJTOW TPYINIbl PACTEHUN HCIONB30BATIU U
MPUMEHSIOT TPU TATOJOTHUAX HHQPEKIMOHHOTO W HEWMH(EKIIMOHHOTO TMPOUCXOXKICHUS:
TyOepkyné3e nerkux, cuduiuce, CTaQUIOKOKKOBBIX, CTPENTOKOKKOBBIX M BHUPYCHBIX
3a00JIeBaHUSX, CaXapHOM auabeTe, peBMaTu3Me, OpOHXHAIBHOM acTMe, OO0JIE3HIX MEYEHH,
IIOYEK M IiepedpaibHOM aTepockiiepose [5, ¢. 419-422; 6, ¢. 59-62; 7].

Pactenust poma Ferula L. w3maBHa HCHONB3YIOTCS JUIs Tepamuu 3a00JIcBaHMi
HEPBHOU CHUCTEMBI, TAKUX Kak Oose3Hb AsblreiimMepa, 001, JENPECCUU U CYIOPOTH, IS
JIeYeHUs 3J10KaUYeCTBEHHBIX HOBOOOpa3oBanwmii [8; 9; 10, c. 1913-1921].

duTOXMMHYECKUI COCTaB M OHMOJNOrMYeckas aKTHMBHOCTh BUAOB poma Ferula L.
MOT'YT 3HAYMTEIBHO BApbHPOBATh. Tak, UCCIeAOBaHUS F. COMMUNIS BRIABUIM pa3aHuus B
coliepkaHUM (DEHOJIBHBIX COCIMHEHUM M YpOBHE AHTHOKCHIAHTHOW aKTUBHOCTH, B
3aBUCUMOCTH OT THUIIA DKCTpareHTa U MeToja dKcTpakuuu. ABTopsl [11] oTMeuaror, 4To
«OoJiee BbICOKAsi KOHIIEHTpanus (DEHOIOB U BhIpa)KEHHAs aHTHOKCUIAHTHAsI aKTUBHOCTH
XapaKTEPHBI JJIS MOMYJISAIHHA, TPOU3PACTAIONINX B BRLICOKOTOPHBIX pailoHAX).

MeTabomoMHBIN aHATN3 TO3BOJISIET M3Yy4aTh BECh XUMUYECKUN MPOPUIH KaKIOu
JacTH JICKAPCTBEHHOTO pACTCHHS, BBIABIATh HOBBIC IEPCIEKTUBHBIC TPHPOIHBIC
COCUHEHUS W O0eCTeYrBaTh HANEKHOCTh W I((HEKTUBHOCTH (PUTOTEpAINU, YIUTHIBAS
M3MEHUYHUBOCTh COCTaBa PACTEHHI H3-3a YCJIOBHM OKPYXKAIOIIEH CPE[bl, BHIPAIUBAHUS U
cezoHa. lcnosb3oBaHue METaOOJOMHBIX METOAOB HCCIEIOBAHUS JIEKAPCTBEHHBIX
pacTeHuil HEOOXOAUMO ISl UACHTU(UKAIINKI aKTUBHBIX COSAMHEHHI, KOHTPOJISI KaueCcTBa
W CTaHAapTu3aluu  (GUTONpEnapaToB, IOHMUMAaHUS MEXaHU3MOB HX JCHCTBUSA U
oe3onacHoctu. KomruiekcHoe wu3ydeHHUE OMOJIOTUYECKH AaKTUBHBIX COCIUHEHUM, C
MOMOIIBIO MEPEAOBBIX AHATTUTUYECKUX METOJIOB, OTKPHIBAET MEPCHEKTUBBI IJII OTKPBITHS
U pa3pabOTKM HOBBIX (hapMalleBTUUECKUX IMpenapaToB, MMOTEHIMAIBHO CIOCOOHBIX
YIYYIINTh KA4€CTBO JKU3HH U 3JI0POBBE UeoBeka [12, ¢. 97-105].
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«DKCTpaKThl U3 KOPHEW M HAJA3EMHBIX YaCTEW pacTeHUs ponaa (pepyibl OKa3bIBAIOT
UHTHOUpYIOIIEe NIeWCTBHE HA PA3JIMYHbIC BUPYCHI, YTO JENA€T WX MPUBIICKATEIBHOU
TbTEPHATUBON OOBIYHBIM TPOTUBOBHUPYCHBIM cpencTtBam» [13]. CormacHO MMEHOIIMMCS
Hay4YHBIM JIaHHBIM, «IpeiacTaBuTenu pojga Ferula L. oOmagaroT  CHIIBHBIM
aHTUOAKTEpUAJIbHBIM M TIPOTHUBOTpUOKOBBIM jekicTBuem [14, 15, c. 82-93]. Taxxke
KJIMHUYECKHE MCCIICIOBAHMS MTOKA3aIl, YTO HEKOTOpbIe BUJIbI, Takue kak F. assa-foetida,
MoryT 3¢ dexkTuBHO Hcmonb3oBathes mpu Jedeann COVID-19» [16, c¢. 152-165; 17, c.
364-385].

Pecniybnuka TamkukucTan xapakTepuU3yeTcss HE TOJIbKO CHenu(UYeCKUMHU
NPUPOAHO-KJIMMATUYECKUMH  YCIIOBUAMH, HO M pa3HooOpaszueM ¢uopsl U (ayHbI.
Pasnmuunbie Buael poma Ferula L., B OCHOBHOM TOpHBIE pacTCHHS, NMPEUMYIIECTBEHHO
npouspactaroT Ha Beicotax oT 300 mo 3600 M Hax ypoBHeM Mopsi. Ha Tepputopun Hamen
CTpaHbl, SIBIAIOIIEMCS  BBICOKOTOPHBIM  PETHMOHOM,  BCTpedaroTcs 37  BHUIOB
MpEACTAaBUTENIE ATOro poja pacTeHus, 6 U3 KOTOPbIX — DSHAEMUYHBIE BUABI IS
Pecnyonuku Tamxukuctan [18, ¢. 321-326; 19, 250-320].

AHanu3 Hay4yHOH JIMTEpaTypbl MO3BOJISIET 3aKIIOUYUTh, YTO (hapMaKOIHOCTUYECKAs
XapaKTepucTuKa (BKJIIOYAs MHKPOCKOMHMYECKOE W  METabO0JIOMHOE HCCIIEeIOBAHUS )
npeacrasuteneid poga Ferula L., B wactHoctu BumoB F. violacea, F. gigantea u F.
kuhistanica, mpowuspactaromux Ha Teppuropuu PecnyOnuku TamkukucraH, ocraéres
HeuszydyeHHou. CrenoBarenbHO, YIiyOJ€HHOE (HapMaKOrHOCTHUECKOE HCCIeq0BaHue
JAHHBIX BHJIOB (Pepynbl MpeAcCTaBiIseT OONBIIONW HAyYHO-NPAKTHUYECKUN WHTEpEC H
SBIIIETCA BEChbMA aKTyaJIbHBIM.

CreneHb Hay4YHOM pa3padOTaHHOCTH M3y4aeMoil mpoodJiemsl. MccnenoBanus no
U3y4eHWIO OONBIIMHCTBA BUAOB poma Ferula L. npewMylnecTBEHHO IPOBOIMUIKHCH
YU4EHBIMU M3 OJIMKHEro M JaldbHEro 3apy0exbs. Y30eKCKUMU HCCIEN0BATENISIMU U3yUYeH
XUMHUYECKUN COCTaB HAJ3EMHOW W TMOJ3EMHOMN YacTel BUIOB (PepyIibl, MPOU3PACTAIOIINX
Ha Teppuropuu 3ToW ctpambl [20, c. 275-284; 21, c. 52-56; 22, c. 172-177; 23].
CooOmaercss o JsedyeOHO-popUIakTUYECKOM 3(@eKTe BHIOB JaHHOIO paCTEHUS,
BCcTpevaromuxcst Ha Tepputopun Kazaxcrana, Keipreizcrana m Typkmenucrana [24, c.
487-503; 25, c. 109-111]. oduroxumuueckoit xapakrepuctuke F. tadshikorum,
npou3pacTamlield Ha TeppuTopun TaKuUKHUCTaHa, MOCBsMmEeHb padorsl Sharopov F. u
coaBT. [26, c. 18-23]. M3yueHuro ¢GUTOXUMUUYECKUX CBOHUCTB M OHOJOTHYECKOMU
aKTUBHOCTU MpeACTaBUTENEH poaa (epysbl MOCBALIEHb TPYIbl MHOTOYUCIEHHBIX
HCCIIeI0BaTeIC eBPONCHCKUX U a3uaTckux crTpan [27; 28, ¢. 31-39; 29, c. 9-14; 30; 31].
AHTHOaKTepUaNIbHas aKTUBHOCTH F. gigantea panee Oblia ommcana B Tpyaax A. O.
Xacanosa [32, c. 96-98].

OnmHako B JOCTYIHOM  JUTEpaType OTCYTCTBYIOT HaydHble JaHHBIE O
(apMaKOrHOCTUYECKUX CBOWCTBaX BHUAOB (hepysibl, MPOU3PACTAIONIUX B Pa3IUYHBIX
NPUPOAHO-KIMMATUYECKUX yCIoBUsiX PecmyOnuku TamkukucTaH, 4TO TMOATBEPKIAET
aKTyaJIbHOCTh TEMbI IUCCEPTALMOHHOTO HCCIIEIOBAHUS.

CBa3b HMCCIEI0BAHMSA € NMPOrpaMMamMi (IPOEKTaMH), HAYYHOH TEeMATHKOIA.
JluccepTaliMOHHOE HCCIIeIOBAaHUE UMEET HEMOCPECTBEHHYIO CBs3b ¢ «l ocyaapcTBeHHOM
nporpaMmoi  pa3Buthd  (apMalEBTUYECKOW  NPOMBIILIEHHOCTH  PecnyOnuku
Tamxukuctan Ha 2021-2025 roxp» (IlocranoBnenue IlpaButenbctBa PecmyOmumku
Tamxukuctan ot 28 oktsa0ps 2020 roma Ne 569), nHaywyHoil Temol  Kadeapsl
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(dhapMaKOrHO3MHU W OpPTaHMU3AIlMU SKOHOMUKOU (apmaruu «PacTUTenbHOE CHIPHE YIIEbs
pexku Xapanron» (I'ocygapcTBeHHbI peructpanuoHHbii Homep Ne 0124TJ1579) [33] u
WHUIIMATUBHOM  HAyYHO-UCCIEIOBATEIbCKON  TeMbl  KadeAapbl  MUKPOOHOJIOTHH,
UMMYyHOJIOTMM ¥ Bupycojorun  «/3ydyeHwe  aHTHOAKTepUaIbHOM  aKTUBHOCTH
nekapcTBeHHbIX pacteHuil Tamkukuctanay ['OY «TI'MY umenu AGyanu noau CuHoy.

OBHIASI XAPAKTEPUCTUKA UCCJIIEAJOBAHUSA

Henr wucciaegoBanus. M3yuuTs (PapMakOrHOCTHUECKYIO XapaKTEPUCTHKY TPEX
BugoB pona depynsr: Ferula violacea, Ferula gigantea wm Ferula kuhistanica,
npou3pacTarimx Ha Tepputopun Pecnyonuku TamxkukucTas.

3agauu ucciae0BaHusA:

1. IIpoBecTH MUKPOCKOIMUYECKOE U3yUEeHUE KOPHEN UCCIIEyeMbIX BUJIOB (PepyJIbI.

2. TlpoBectu HereneBoe METabOJIOMHOE MCCIIeOBaHUuE KopHei u cemsiH F. violacea,
KaK OCHOBHOT'O 0OOBEKTa MUCCIICOBAHUS.

3. U3yuyuth cnenuuIHOCTh METabOIOMHOTO Tipoduiisi KopHel u cemsH F. violacea B
3aBUCUMOCTH OT OpraHa M Croco0a MoJydeHUsi UCCIEAYEeMbIX 00pa3loB (KaMeu,
BBIKUMOK M KCTPAKTOB).

4. M3yunth GUTOXUMHUYECKHE CBOMCTBA 00pa3lOB, MOJIYYEHHBIX U3 KOpPHEW M CEeMSH
UCCIIETyEeMbIX BUJIOB (DEPYIIBI.

5. Omnpenenutb coiepkaHue OOMIMX MOTU(PEHOIOB U AHTHUOKCHIAHTHBIM MOTEHIMAI
00pa3IoB, MOTYyYEHHBIX U3 KOPHEU U CEMSIH UCCIIEyeMbIX BUIOB (hepyJIbl.

6. OueHuTh BHUPYCUHTHOUPYIOUIUH, AaHTHOAKTEPUANbHBIA M MPOTHBOTPUOKOBBIIM
3 dexThl 00pa3loB, MOJYYEHHBIX M3 KOPHEM M CEeMSIH HCCIEIyeMbIX BHUIIOB
bepyIb.

O0bekT uccaenoBanusi. O0bEKTaMH UCCIEAOBAHUS SIBISLTUCH KAME/h, BBDKUMKH U
IKCTPAKTHI, TIOJIy4eHHbIEC U3 KOpHEH u ceMsH TpéX BuaoB pona Ferula L.: F. violacea, F.
gigantea u F. kuhistanica, npouspacraromux Ha Teppuropun Pecriyoauku TamkukucTaH.

IIpenmer uccaenoBanusi. PapMakorHOCTUYECKAsT XapaKTEPUCTHKA, B YaCTHOCTH,
MHUKPOCKOIIMMYECKOE HCCIe0BaHNUEe, H3YydYeHHe MerabojioMHoro mnpoduns Buna F.
violacea, cpaBHUTEIbHBIH (PUTOXMMUYCCKHI aHAIN3, OIEHKA BUPYCHHTHOUPYIOIICTO
apdekra, aHTHOAKTEPHATBHOM M  MPOTUBOTPUOKOBOM  aKTUBHOCTH  SKCTPAKTOB,
MOJYYEHHBIX U3 KOPHEN U CEMSIH UCCIIEelyeMbIX OOBEKTOB.

Hayunasi HoBH3Ha MCCJIeJOBAHNSA:

1. BrnepBble NpPOBEACHO MHUKPOCKOIUYECKOE HCCIEI0BaHUE CTpOCHUs KopHeil F.
violacea, F. kuhistanica u F. gigantea.

2. ITlpencraBieH NepBbIii KOMIUIEKCHBIN HETIeNIeBOM MeTa0omoMHbIH aHanu3 F. violacea.

3. BnepBble npoaemMoHCTpUpoBaHa CrielU(PUUHOCT, METaOOJIOMHOTIO Npoduist KOpHEn
u cemssH F. violacea B 3aBucMMOCTH OT opraHa pacTeHUH W croco0a MOTydYSHHS
HCCIIeyEMOro 00pasia.

4. BnepBble MoJay4deHbl AaHHbIE O (PUTOXUMUYECKON XapaKTEPUCTHKE KOPHEH U CeMSH
MCCIIEJIOBAHHBIX BUJIOB (PEPYIIbI.

5. BrnepBbie monydena wuHbOpMaIMsS O COAEpPNKAHUM OOMUX TOJH(PEHONIOB U
AHTHOKCHJAHTOM MOTEHIIMAIe KOPHEH U CEMSTH MCCIE0BAaHHbBIX BUIOB (EpPyIIbI.

6. BrepBble ycTaHOBJIEHa MPOTUBOBUPYCHAS aKTUBHOCTH OOpa3IOB, MOJYYEHHBIX W3
KOpHEU U CeMsIH MCCIIeIOBAaHHBIX BUJIOB (hepyJIbl.
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7. Tlomy4deHbl TOTIOTHUTENBHBIE JAHHBIE 00 aHTHOAKTEPUATBHBIX U TIPOTUBOTPUOKOBBIX
CBOMCTBax 0O0pa3IlOB, MOJYYCHHBIX M3 KOPHEM M CEMSH HCCIEIOBAaHHBIX BHJIOB
bepyJibl.

Teopernueckassi W Hay4YHO-NPAKTU4YecKass 3HAYUMOCTb HCCJIE0BAHMS.
Teopernyeckas 3HAYUMOCTh JAHHOM JAHCCEPTAlMOHHOM pabOThl 3aKiro4aeTcs B
CYIIIECTBEHHOM PACHIUPEHUN CBEACHUN O (PapMaKOTHOCTUYECKOW XapaKTEPUCTUKE BHUIOB
- F. violacea, F. kuhistanica u F. gigantea, mpouspacraionux Ha TeppuTopun PecnyOnuku
Tamxukuctan. [lomydeHHble pe3ynbTaThl HUMEIOT OONBIIOEC 3HAYCHHE B TIOMCKE
NPUPOAHBIX HMCTOYHUKOB M JaJbHEHIIEH MepCreKTUBe pa3pabOTKM Ha OCHOBE BHUJOB
bepysbl 3GPEeKTUBHBIX JTEKAPCTBEHHBIX cpeAcTB. OOIMMpPHOE XUMUYECKOE pazHooOpasue,
BBISIBJICHHOE B JaHHOM HCCIEAOBAaHWUHW, 3HAYUTEIBHO pACHIMPSET METaOO0JIOMHBIH
nanamadr poxa Ferula L. u maér nennyro uHpopManuio 0 OMOCHMHTETUYECKUX MYTIX,
MPOTEKAIONINX B TUX PACTCHUSX.

[IpakTuyeckas 3HAYUMOCThH BBITOJTHEHHOW PaOOThI COCTOMT B TOM, YTO BIIEPBBIC
nojiyueHa uHdopmaius o GapMaKOrHOCTUUYECKON XapaKTEepUCTHKE TPEX BHUIIOB (PEpyIIbl.
[TonyueHHble TaHHBIE O MOP(OJIOr0-aHATOMUYECKOU CTPYKTYype KOpHEH, METabOIOMHOM
npoduie KopHer u cemsH Buma F. violacea, pesynbraThl U3ydeHHS (UTOXUMHUUCCKUX
CBOMCTB MOXHO OyIeT UCHOJIb30BaTh C LENbI0 MNPOBEIACHUS  MEXKBHIOBOM
mupdepennmaniun  pona  depynbl.  Pe3ynpTaThl  M3y4deHUS MPOTHUBOBUPYCHOH U
aHTUOAKTEpUANIbHON AaKTUBHOCTH KaMeld U CHHPTOBBIX HKCTPAKTOB MOTYT OBITh
WCIIOJIb30BaHbl ~ MPU  BHIOOPE  TPHUPOAHBIX  HCTOYHUKOB W TMEPCIEKTHBHBIX
dapmareBTHYECKUX ~ cyOcTaHIMid  Jyis  pa3pabOTKHM  HOBBIX  OTEUECTBEHHBIX
duTomnpenaparos, o0Jaaronmx BBIPKEHHBIMHU MIPOTUBOBUPYCHBIMHU u
aHTUOAKTEPHUATILHBIMU CBOWCTBAMU.

ITos10:keHUs1, BBIHOCUMBbIE HA 3alIUTY:

1. OnpeneneH KOMIUIEKC MHKPOCKOITMYECKHX IPU3HAKOB KOPHEH W BBIABICH YHH-
KaJbHBIN cocTaB U3 419 merabonuroB s Buaa F. violacea. YcranosneHa 3aBucu-
MOCTh COCTaBa OT CIOC00a SKCTPAKIMU U OPTaHOCTICIIM(PHUIHOCTh HAKOIIJICHHS CO-
CIMHECHHI: B KOPHSAX MPeo0IaatoT BEICOKOMOJIEKYIISIPHBIE BEIIECTBA M TEPIICHOU-
JIbl, @ B CEMEHAX — HU3KOMOJIEKYJISIPHbIE META0OIUThI, AMUHOKHUCIIOTHI U aJIKaJIOH-
JIBL.

2. BrisiBneHa BapuaOenbHOCTh COJEpPXKaHUS MOIU(PEHONIOB B 3aBUCUMOCTH OT BHJIA U
opraHa pacrtenus. J[okazaHo, 4TO HauWOOJbIIEH AHTUOKCUJAAHTHON aKTUBHOCTHIO
00JIaJIal0T ATAHOJIOBBIC SKCTPAKTHI KOPHEH M BEDKUMKH U3 cemsH F. violacea.

3. YcraHOBIIEHA BBICOKAs BHPYCHHTHOMPYIOIIAss aKTMBHOCTh JKCTPAKTOB M KaMeau
BuzioB F. violacea u F. Kkuhistanica B ornomenun BupycoB rpunma A(HIN1) u
A(H3N2). JlokazaHo celeKTHBHOE aHTHMHKpOOHOe aeiicTBue F. violacea, xapakre-
pU3ylouieecss BbIPaKEHHBIM OaKTEpULUIHBIM 3(P(PEKTOM B OTHOILIEHHH I'PAMIIOIO-
JKUTEIbHBIX OaKTEePHUH.

CTteneHb JA0CTOBEPHOCTH Pe3yJbTATOB Aucceprauuu. HaydHble NOJOXEHHS U
BBIBOJIBI JTMCCEPTAIMOHHON pabOThl OCHOBBIBAIOTCA Ha JOCTATOUYHO OONBIIOM O0BEME
nabopaTopHOi paboThI, OJarogapsi UCMOJIb30BAHUIO COBPEMEHHOT'O CEPTUPHUIIMPOBAHHOTO
000pyI0BaHMs, MHO)KECTBEHHOIH MMOBTOPHOCTH W COBPEMEHHBIX KOMITBIOTEPHBIX METOOB
CTaTUCTHUYECKOM O0pabOTKM, a TaKXKe MOJOKHUTEIbHBIX OT3BIBOB HAa OMYyOJIMKOBAaHHBIC



Hay4yHbIE CTAaThbU B XKypHasax, Bxomsammx B nepeueHb BAK npu [Ipesugenre PecyOnuku
TamKUKUCTaH, M MEXKTYHAPOIHBIX KypHaIaX, nHAekcupyembix B 6aze manusix CKOITYC.

CooTBercTBHE  JHMCCePTALIMH nacmnopry HAY4YHOH CIEeNHAJTbHOCTH.
Huccepranuonnas pabora coorBercTByeT nacnopty BAK npu [Ipesunnentre PecnyOnuku
TamxukucTan no crenuaibHocTsIM 3.4.2. @apmaneBTuyecKkas XUMus U (papMakorHO3uUs,
nyHKTOB: 1. «OmnpeneneHrue U MOJYYEHUE HOBBIX AKTUBHBIX BEIECTB, UX MPUPOIHOTO
MPOUCXOXKIEHUS, BBISIBICHUE CBSI3€M M 3aKOHOMEpPHOCTEW MEXKAY CTPOCHHEM U
CBOMCTBaMH BeEIIECTB»; 3. «l3ydeHnme cocTaBa JIEKAPCTBEHHOI'O PACTUTEIBHOIO ChIPHS,
uAeHTUUKAMS ~ TPUPOJHBIX  COCAWHEHWH, pa3padoTka METOJOB  BBIICICHUS,
CTAHJAPTU3AIMM U KOHTPOJISI KadyecTBa JIEKAPCTBEHHOIO PACTUTENIBHOIO ChIPbs H
JeKapcTBEHHBIX (popm Ha ero ocHOoBe» U 3.3.19. MukpoOuonorus, myHKT 11. «J/lelicTBue
OMOTHYECKUX U ab0MOTHYEeCKMX (PaKTOPOB HA MHUKPOOPTaHU3MBI, MEXaHU3MbI HUX
aJlanTally U Pe3UCTEHTHOCTH K (DaKTOpaM BHEIIHEW CpeabD»

JInYHBIA BKJIAJ COMCKATEJ YYEHOW CTeNeHH B HCCIeJ0BaHHSA. ABTOPOM
CaMOCTOSITEILHO MTPOBEAEH HUHPOPMAITMOHHBIN MTOUCK 0 TEME JUCCEPTALMOHHON PabOTHhI,
aHaJIu3 IIEPBOMCTOYHMKOB W AHAINW3 JAHHBIX HAyYHOW JIMTEPATYphl 10 TEME
JMCCePTAIlMOHHON PabOTHI.

JlaGopatopHasi M OSKCIEpUMEHTalbHAas 4YacTh pabOThl BBHINOJHEHBI ABTOPOM
caMOCTOSITeIbHO Ha 0a3zax kadeapsl (GapMaKOTHO3MM M OpTaHU3AIUU SKOHOMHUKOU
bapmannu 'OY «TTMVY umenu AOyanu nonu Cunoy» (r. ymaun6e, PT); naGoparopuu
Kadeapsl MUKpOOHOIOTHH, BUpycodorun u ummynonorun HOY «Menuko-conunanbHbIN
UHCTUTYT Ta/KUKucCTaHa», JabopaTopuu MPOTUBOBUPYCHOW  3amuThl  HaydHo-
MIPOU3BOJICTBEHHOIO LIEHTPa MUKpPOOHOI0ruu U Bupyconoruu (Anmatel, Kazaxcran) u B
naboparopuu buonoruu pacrenuit Parrepckoro Yuusepcurera (Horo-/xxepcu, CIIIA).

[TocTaHoBKa 1enM M 3a7ad MCCIENOBaHHUA, a TAKXKe OOCYXKIEHHUE pPEe3yJbTaTOB U
000011IeHrE BBIBOJIOB JMCCEPTALMOHHON pabOThl OCYIIECTBIEHBI MPU YYACTHH HAYYHBIX
pykoBoauTenel. JIMUHbINA BKJIaJ aBTOpa YKa3bIBA€TCA M0 TEKCTY AUCCEPTALMU, a TAKKE B
criucke myOnukanuii apTopedepara.

ABTOp HEMOCPEACTBEHHO MPUHUMAJ Y4YacTHE B IUIAHUPOBAHUM pPabOTHI Ha BCEX
JTanax [MpPOBEAEHHBIX HCCIENOBAHMM, NPOAHAIM3UPOBAJ COBPEMEHHBIE JIaHHBIE
OTEYECTBEHHOM M 3apyO0eXHOW JHTepaTypbl IO TEME€ JHUCCEepTalud, MPOBOJIUI
CTaTUCTHUYECKYI0 OO0OpaOOTKy TMOJIYyYEHHBIX MaTEpPHAJIOB, AaHAIM3UPOBAI PE3yJIbTaTh
UCCIIeIOBaHU, 00001 UX B BBIBOAAX M NPAKTUYECKUX PEKOMEHJALUAX, MOATOTOBUI
nyonukammu W jgokiansl. OCHOBHOM HW  pemraroniuii  o0bEM paboThl  BBIMOTHEH
CaMOCTOSITEIIbHO, COJNEPKUT PAJ HOBBIX PE3YyJbTATOB M CBUAETEIBCTBYET O JIMYHOM
BKJIaJI€ TMCCEPTAHTA B HAYKY.

Anpofanus U peanu3anus pe3yJbTaTOB auccepranuu. OCHOBHBIE IMOJOKECHUS
paboThI U3JIOKEHBI U 00CYKIeHbI Ha cienyromux kKoHpepenuusax: XVII MexnynapoaHoit
HAyYHO-TIPAKTUIECKON KoH(pepeHnn MoJoaAbIX Yu€HbIX U cTyaeHToB [OY «TIT'MY um.
AOyanmu uOHu CuHHO», TOCBSUIEHHOW TeMe: «AKTyalbHbIE BOIIPOCHl COBPEMEHHBIX
Hay4HbIX HucchenoBanuit» (Ilymanbde, 2022); MexayHapoaHOW HAayYHO-TIPAKTUYECKOU
koH(pepeHiun «MHTerpanuss TEOpUM U TMPAKTUKA B MEIUIMHE: JIOCTIKCHHUS U
nepcrektuBb», (KemepoBo, P®, 2023); The 2nd International Conference on Natural
Products and Chronic Diseases (Jokarta, Indonesia, 2024); International Conference of
Clinical  Microbiology, Virology and Infectious Diseases (Vienna, Austria, 2024);
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International  symposium  «Plants and Human Healthy ([Jymante, 2024);
PecniyOnukaHCKON HayqHO-TIPAKTUYECKON anpeabCKoi KOH(PEHPEIIMH MOJIOABIX YUEHBIX U
ctyneatoB HOY “Menuko-couuanbapiii MHCTUTYT Tamxukuctana” ([ymanbe, 2025);
exeromnon V wmexnyHapogHoit koHdepeniimun HOY «Menuko-conuanbHblii UHCTHTYT
Tamxukuctana» (dyman6e, 2025). Anpobarusi guccepranuoid padOThl COCTOsIach Ha
3acelaHnu MexkadenpaibHOl MPoOJIEMHON KOMUCCUU IO TEOPETUYECKUM TUCUUILIMHAM
['OY «TIT'MY umenu Abyanu ubuu Curo» (Ne 5 ot 13.05.2025 roga).

Hyoankanuu no teme auccepranuu. [lo Marepuanam nuccepTamoOHHOM padbOThI
OIyOJIMKOBaHO 23 Hay4HBIX paboT, B TOM uucie 4 CTaThU B PEICH3UPYEMBIX HAYUHBIX
KypHanax, BXoJsiumx B peectp, pekoMmenayembix BAK mpu Ilpesupente PecmyOnuku
TamxukucTan, u 3 cTaThy B )KypHanax, naaekcupyemsix B SCOPUS, a Takxe 16 crareit u
TE3UCOB B COOpPHHUKAX HAYYHO-TIPAKTUUYECKUX KOHPEPEHIINI U CUMITO3UYMOB.

Crpykrypa m 00béM auccepranuu. /ucceprauus uznoxeHa Ha 195 crpanunax,
COCTOUT W3 BBEICHUWs, OOIEH XapaKTepUCTUKH paboThl, 0030pa JIUTEpaTyphl, 8 TIaB
COOCTBEHHBIX HCCIEOBaHUMN, OOCYXKIEHUS, 3aKIIOUEHMs, PEKOMEHJAlUUNd M CIHCKa
JIUTEpaTypbl, BKItOYatrouiero 305 UCTOYHUKOB, B TOM 4Hcie 52 pabOThl Ha pycCKOM H 253
HAa WHOCTPaHHBIX s3bIKaxX. Jluccepramnmonnas pabora coaepkuT 23 pucynka u 23
TaOIULIBI.

OCHOBHASI YACTDb UCCJIIEAOBAHUS

Martepuajbl U MeTOAbI HCCIeI0BaHHMs. B kauecTBe OOBEKTOB HCCIICIOBAHMS
UCIOJIB30BaIM pacTeHus TpEx BuaoB poaa Ferula L.:. F. violacea, F. kuhistanica u F.
gigantea, coOpaHHBIX B Pa3IUYHBIX MPUPOIHO-KIUMATHUCCKHX PETHOHAX PecmyOnmKu
Tamxukuctan: Bapzoockom ymense 1 'BAO — Ha BeicoTe oT 1180 mo 2251 MeTpoB Hax
YPOBHEM MODSI.

B xaudectBe uccienyeMoro matepuaina ObUIH UCIIOJIb30BAHbI KAME/Ib (MJIECYHBIN COK)
U CIIUPTOBBIC IKCTPAKTHI U3 KOPHEH, a TaK)Ke BBKUMKH (COK) M CIIUPTOBBIC SKCTPAKTHI U3
CEeMSH HCCIenyeMbIX pacTeHuid. Cyxue TMOpPOIIKH W JIKCTPAKThl M3 KOPHEW M CEeMSH
MCCJICIOBAHHBIX PACTEHUH MOYYaJId C TOMOIIBI0, MOIU(MUIIMPOBAHHON HAMHU METOTUKH.

Mukpockonu4yeckoe uccieoBaHiue KOpHEH pacTeHui TexX BUAO0B (epylibl, KOTOphIE
ObLTM BKJIIOYEHBI B HCCIEAOBAHHE, OBUIO MPOBEACHO IO OOMICTIPHHITOW METOIHUKE
MUKPOCTPYKTYPHOT'O aHAJIH3A.

JIist mpoBeneHusT MeTaOOJIOMHOTO HWCCJIENOBAHMS W (PUTOXUMHUYECKHX aHAIIN30B
OBLTM HMCTIONB30BAHBI KUAKOCTHAS XpomaTtorpadus ¢ Macc-CIEeKTPOMETPHEH, YIbTpa-
BBICOKOTIPOM3BOIUTEIbHAS JKHJIKOCTHAsE XpoMarorpadus W CHEKTPOCKOIUS SACPHOTO
MarHUTHOTO PE30HAaHCA.

Crnenuduyueckyro BUPYCHUHTHOMPYIONIYI0 aKTUBHOCTh HCCIIENIYEMBbIX MaTepHalioB
OTIPEACIISIIA B COOTBETCTBUU C METOJUYCCKUMH PEKOMEHIAIUsAMHA «PyKOBOACTBO IO
MPOBEICHUIO  JOKIMHUYECKUX  HWCCICNOBAHWM  JICKAPCTBEHHBIX  CpeACcTB».  Jlus
OIpEACIICHUsS] MPOTUBOBUPYCHOM AKTUBHOCTHU HCCIEAYEMOI0 JKCTpakTa OBbLIM B3SITHI
mITaMMbl BUpYyCa TPUIINA, ¢ pa3iudyHON aHTUreHHOM dopmynon: A/Vlad/2/09 (HIN1) u
A/Almaty/8/98(H3N2). B kadecTBe KpuTepus CHEIUPUISCKOTO MNPOTHBOBUPYCHOTO
NENUCTBUSA COEIUWHEHUW pacCUUTBHIBAIM  XUMHOTepaneBTuueckuid uHuekc (XTU),
ONpenensieMbld  OTHOIIEHHWEM TOKCMYHOM  KoHueHTpamuu BemectBa (TKS50) «k
s dextuBHOM KOoHIIEHTpaluu (DKS50).


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

AHTUMHKPOOHYIO  aKTUBHOCTh  PACTUTEIBHBIX  JKCTPAKTOB  OMPEHETISIIN
muckoauddysnonneiM - Merogom  ([IJIM), ¢ wucmonb30BaHMEM  UETHIPEX  BHUJIOB
CTaHJAPTHBIX IMATONEHHBIX INTaMMOB Oaktepuii: Staphylococcus aureus, Pseudomonas
aeruginosa, Escherichia coli, Klebsiella pneumoniae. M3yuenue mnpoTHBOrprOKOBBIX
CBOMCTB NPOBOAWIM II0 OTHOIICHHIO K JTasioHHOMy ImTammy Candida albicans, c
ucronb3oBaHueM cpennl Caldypo.

Crartuctuueckas oOpaboTka Marepuana IPOBEIEHA C HCIOIb30BAHUEM TaKeTa
npukiaaHeix nporpamm Statistica 10,0 (Statsoft, CIILIA). HopmansHOCTh pacnpeneneHus
BbIOOpKH ompenensii 1o kputeputo  [llamupo-Yunka. CpaBHEeHHE HECKOIBKHUX
HE3aBUCUMBIX KOJWYECTBEHHBIX Trpymnn mnpoBoawiock 1o H-kpureputo Kpackena-
Yomnmuca. CpaBHEHHE HE3aBHUCHUMBIX BEIMYHMH TPOBOAWIOCH Mo U-kpureputo ManHa-
YutHH, 3aBUCUMBIX — 110 T-kputeputo Buiikokcona. Koppemsuuss mpoBOIHIOCH IO
kpurepuro Ilupcona.

Jlist  cTaTUCTUYeCKOo O00pabOTKM W3YYEeHHUS TPOTUBOTPHUIIIIO3HON aKTUBHOCTH
UCCJICIOBAHHBIX OO0pAa3I[OB BCE pE3yJbTaThl OBUIM ITOACYUTAHBI M BBIPAXKEHBI Kak
CTaHJapTHas omuOKka cpemHero. IlpemcraBieHbl pe3ynbTaThl TPEX HE3ABUCUMBIX
HKCIIEPUMEHTOB, B KaXJOM M3 KOTOPBIX ObUIO 4 mOBTOpHOCTH. Pazmmuus mexmy Oosee
yeM JAByMS TPYINIIaMH  aHAJIW3UPOBAIM HA  CTATUCTUYECKYIO 3HAYM-MOCTh, C
UCIIOJIb30BaHUEM OJHO(AKTOPHOTO JUCHEpCHOHHOTO aHamm3a. 3HadeHus P <0,05
CUUTAIIUCh CTATUCTUYECKU 3HAYUMBIMHU.

PesyabTatbl ucciaenoBanus. [lo maHHBIM Hay4yHOU JIMTEPATYpPbI, BUALI poaa
Ferula L. cymiecTBEHHO pa3iinyaroTcs Mo aHATOMO-MOP(OIOTMYECKUM MTpU3HaKaM. B
YACTHOCTU, «IIPU HM3YUYEHUU BETE€TATUBHBIX OpraHoB F. foetida yCTaHOBIIEHO, UTO
JTUATHOCTUYECKUMH TPU3HAKAMU ChIPhs SBISIOTCS (QopMa M CTPOCHHE KIIETOK
snuaepmuca. Kpome TOro, KOpHM pa3HOBO3PACTHBIX OCOOEH JaHHOTO BHJA
pPA3IMYAIOTCS IO CTENEHW Pa3BUTHUSA IMPOBOMSIIECH 30HBI MU MOIIHOCTH OCHOBHBIX
TUCTOJIOTUUYECKUX 23JeMEHTOB» [34, c¢. 899-908]. Omnako cBeaeHuss 00 aHATOMO-
MOP(OJOrHUECKOM XapaKTepucTHKe BUAOB poxa Ferula L., mnpoumspacrarommux B
TamKUKUCTaHe, OTCYTCTBYIOT. VICX0/s M3 BBIMICH3IOKEHHOTO, HA TIEPBOM dTare padoTh
HaMH OBUTO MPOBEEHO MUKPOCKOIMYECKOE HccienoBanue kopuei F. violacea.

[Ipu aHanm3e MoIepevyHoOro cpe3a KOpPHS YCTAHOBJIEHO, UYTO MpoOKa 3ajieraer Io
BCEH OKPYKHOCTH KOPHS ¥ COCTOUT U3 9-16 psA0B TONCTOCTEHHBIX KiIeTok. [IpoOka nmeet
TEMHO-KOpUYHEBbIN 11BeT. [IpM MUKpPOKONMPOBAaHMU TMOBEPXHOCTH BUIHO, YTO KIIETKH
OpoOKM KOpHS IUIOTHO NpWiIerarmT Japyr K Apyry (pucyHok 1 -Al) u wumeror
MHOTOYTOJIbHYIO (4-5 yTJIOB) ClleTKa CraaXeHHYo GopMmy (pucyHok - 1 -B1).

v
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Ha nonepeynom cpes3e xopoio BUAHBI (Pr1odMa, COCyAbl KCHIIEMbI U MapEeHXUMHbBIE
KJIeTKH. 110JI0CTh MapeHXMMHBIX KJIETOK 3aIll0jIHEHa KpaxmalioM. KpoMe CXH30reHHOro
BMECTUJIMIIA, B TMAPEHXUMHBIX KJIETKaX COAEpX aTcs MNpU3aTHUYECKUE KpPUCTAJUIbI.
OcHOBHasi 4acThb KOPKOBOH MAapeHXHMbI MPEICTaBISET COOOW PBIXJIO PACIONOKEHHBIE
KJIIETKM W COCTOMT M3 MHOTOYHMCIIEHHBIX IOJOCTEHM M pa3pblBOB. B TouIle mMapeHXuMBbI
KOpbl HAOJFO/Iat0TCSl BMECTWIIMIIA CXU30I€HHOTO MPOUCX0KeHHs . CepaueBUHHbIE Ty4Yn
BBITSHYThl B paJuajJbHOM HAIIPABIICHHH, TAK)XE XOPOLIO BUIHBI KJIETKH MapEHXHMBI,
3arO0JTHEHHbIE 3allaCHBIM MMUTATEIbHBIM BEIIECTBOM, T.€. KPAXMAJIbHBIMU 3EPHAMH.

[lepunuknuyeckass 30HAa LEHTPAJbHOIO IWIMHApPA MPEACTABICHA OCHOBHOM
TKaHblO, KOTOpasi 3alojHEHAa MHOTOYMCIECHHBIMU TUIa3MaTUYECKUMH KpUCTAIIaMHU.
MUKpPOCKONMYECKOE HUCCIIEIOBAHUE BBISIBUIO HEMYYKOBBIA THIl MPOBOJALIEH CHCTEMBI
kopHsi. KaMOuii pacrnonoskeH B BUJI€ CILIOMIHOIO KOJIbIA apaJlIeIbHO €€ TOBEPXHOCTH.

Ha BTopoM »3Tane wu3ydeHHUs aHATOMO-MOP(OJOrHMYECKOW XapaKTepUCTUKU
UCCIIEZIOBAHHBIX PAaCTEHUH OBLIO MPOBEIEHO MUKPOCKONHWYECKOE H3ydeHHe KopHed F.
kuhistanica. YcranoBiieHo, 4T0 €€ KOpEeHb, Kak M KOpeHb (hepysbl (PUOIETOBOU, UMEET
OKpYTIyI0 opMmy.

IIpy MUKpPOCKONIMHM IONEPEYHOIO Cpe3a KOPHs JAHHOI'O BHUAA BBIICISAIOTCS TPU
30HBI: IPOOKA, MEPBUYHAS KOpA U LEHTPaNbHbIA HUIUHAP. [[poOka KOpUUHEBATOrO 1BETA,
IOKPBIBAET KOPEHb CHAPYXKH, COCTOUT U3 7-8 CIOEB OJMHAKOBOIO pa3Mepa, KOTOpPbIE
IUIOTHO MPUJIEratoT APYT K Apyry. Jlanee nmoxa npoOKoii pacnonararoTcs pajuaibHble JTyUH,
CXM30I€HHbIE BMECTHIIMILA, KJIETKH MAPEHXUMBI, 3all0OJHEHHbBIE KPaXMaJIbHBIMU 3€pHAMU,
CepIlIeBUHHbBIC JTy4H, KaMOuaabHas 30Ha U (odama.

KiileTkr OCHOBHOIM MapeHXUMBbI XapaKTepU3YIOTCS KPYIHBIM pa3MepoM, 000IOUYKH
CclIerka YTOJNIIEHHbBIE, UMEIOT OKPYIJIYIO WM OBaJbHYIO OopMy. BONBIIMHCTBO U3 KIIETOK
YACTUYHO WJIX MOJHOCTBIO 3aMOJIHEHBI KPaXMaJIbHBIMU 3EPHAMHU.

Ha nonepeyHom cpese npocMaTpHUBarOTCA KpaxMajbHble 3EpHAa MEJIKOIro pa3Mepa,
HECJIOKHOM CTPYKTYpbI, IO (pOpME OKpYTible WU OBajbHbIe. KieTku cepaleBUHHBIX
Jy4yed XapaKTepU3ylTCs HaJIMYMEeM OOJIbIIOro KOJIMYECTBA KpaxMmaja. B mapenxume
KJIETKU 00paliaoT Ha ce0si BHUMaHUE HAIMYUE KIIETOK, COJEPIKAIINX JKENThIE TUTMEHTBI.
Kak u M0oHO ObUIO 0KHMJIaTh, Ha CPe3€ MPOCMATPUBAIOTCS COCYJIbI KCUIIEMBbI, (iodMa U
KJIETKH MMaPEHXUMbI, KOTOPbIE UMEIOT OKPYTIIIYIO U BRITSIHYTYIO (hopMmy.

B nenoMm, aHanu3 pe3yibTaTOB MHUKPOCKOIMHM IONEPEYHOro cpeza KopHs F.
kuhistanica mokasan, uyTo ¢103Ma 3aHUMAET 3HAYUTEITHLHO MEHBIINI 00bEM 110 CPAaBHEHUIO
¢ kcmiemoi. CepJiieBMHA KOPHEBUILA NMPEUMYILIECTBEHHO BBIIIOJIHEHA OCHOBHOW TKAHBIO
U3 TOHKOCTEHHBIX OKPYTJIBIX KJIETOK.

TperbuM 3TanioM aHaTOMO-MOP(OJOTUYECKOTO HCCIIENOBAHUS KOPHEH pacTeHUi
TeX BHUJIOB (epysibl, KOTOphIE ObUIM BKIIOUEHBI B PaboTy, SBISIOCH MHUKPOCKOIIMYECKOE
u3zydeHue kopHs F. gigantea. YcraHoBieHo, 4To KopeHb F. gigantea mmeer okpyriioe
ctpoenre. OH CHapY»XH MOKPBIT MHOTOCTIOMHOM MTPOOKOI M COCTOUT M3 IMIMPOKHX M Y3KUX
kieTok. Kopa 3aHumaer OONbIIyl0 4acThb KOPHS M COCTOUT W3 TOHKOCTEHHBIX Y3KHX
KJIETOK, BBITSIHYTBIX BJIOJIb €I0 OKPYKHOCTH U ITOYTH HE 00pa3yrOIINX MEXKIETHUKOB.

KieTkn KOpKOBOW MapeHXHMMbl, KaK M OCTAJIbHBbIE KIJIETKH, COAEpKaT 3alacHbIC
nuTaTeNbHbIe BemecTBa (Kpaxman). Takke B KOpe paclolOXEHbl CXU30T€HHBIE
BMecTmiuia. [lpoBoasiiue 3meMeHThl (COCyAbl KCHUJIEMBI) JIOKAIM30BaHbI TiyOXke, B
HEHTPAILHOM IIUJIMH/pPE.
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[Ipy MUKpPOCKONMYECKOM aHAIHM3€ Cpe3a KOPHS JAHHOTO BHIA (epyibl BBISBICHO
JIBa TUIA COCYAOB: I'yCTOCIIMpaIbHbIE U JIECTHUUHONOPUCTHIE. DII09MHas YacTh BbIpaskeHa
cinabee (MeHee WHIMPOKas); CEpAUEBHHHbIE Jy4d HOXOAST /10 KOPKOBOM NapeHXHUMBbI.
Kcunema pasBura xopoiio, €€ cocyabl MHOTOYHMCIEHHBI W JOCTUTAIOT ILIEHTPa KOpHS,
npuyéM LEHTpaJIbHbIE COCYIbl KpynHee mepudepuiinpix. Kcunema mnpencraBieHa
OMHOYHBIMU COCYJIaMU WM WX TpynmnaMu. KieTkn KOpKOBO MapeHXUMBI, KaK U MPOYHe,
coZiepKaT 3alacHble NUTATEJbHBbIE BEIIECTBA (KpaxMasbHble 3E€pHA) U CXU30TE€HHBIE
BMecTunuiia. Cocyabl KCUIIEMbl JTOKAIM30BaHbl CTPOrO B HEHTPATILHOM LUIUHJIPE.

«MHTerpanus MUKpOCKOMMYECKOr0 aHajinu3a ¢ METabOJIOMHBIM NPOGUINPOBAHUEM
o0ecrieunBaeT  BCECTOPOHHIOW  ()apMaKOTHOCTUYECKYIO  OLIEHKY  JIEKAPCTBEHHOIO
PacCTUTENILHOIO ChIpbs. Takod MOAXOJ IMO3BOJSET HE TOJIBKO OINPENECIUTh CHELUPUKY
KayeCTBEHHOI'0 COCTaBa META0OJIUTOB B Pa3IMYHBIX OpraHax pacTeHUs, HO U MPOCIEAUTD
OMOCHMHTETUYECKHE IHMKIBl (DOPMUPOBAHMS KIIIOUEBBIX XHMHUYECKHMX KOMIIOHEHTOB. B
YacTHOCTH, HaIllle MpenbIayIee HeleneBoe uceaenopanue F. violacea moarsepamio, 4ro
MeTa0O0IOMHBIN MPOPUITb KOPHEH B CEMSH JTaHHOTO BHUJA ETEPMUHUPOBAH aKTUBHOCTHIO
IIMKAMATHOTO U (PEHWINPONAHOMJHOIO IMyTEH, a TaKKe OMOCHHTE30M alKAJIOUAOB M
TeprieHOuA0B» [35].

«MetabonoMuKa UM METab0JI0MHOE TPOPUIUPOBAHUE SIBISETCS HOBBIM HAayYHBIM
HamnpaBjIeHUEM B OHOJOTMM U MeAuIMHE. MeTaOOJIOMHBIM aHallu3 MOXKET SBISATHCS
3(p(PEeKTUBHON aHAIUTUYECKOW IUIaTGOpMON Kak sl (PUTOXMMUYECKOTO HCCIIEIOBaHUS
pPACTUTENBHOTO CBHIPBS, TaK WU I PETYISAPHBIX MEPONPHUSATHI MO KOHTPOJIIO KayecTBa
pacTuTeNbHOr0 MaTepuaia u puronpemnaparoB» [36, €. 243-253].

Hcxona n3 Hay4yHO-TIPAaKTUUECKOW BaKHOCTH JAHHOTO pa3zena HayKu, CIEAYIOINUM
ATAllOM HAalIero MCCIIEIOBaHMs SBISJICS METaOOJOMHBIM aHalu3 KOpHEH U CeMsH
pacTeHusi OCHOBHOTO 00beKTa uccieqoBanus - F. violacea.

HeneneBoii merabonomusiii ananu3 F. violacea Obut mpoBenéH ¢ uUCONb30BaHUEM
Mmacc-criektpomerpa. TaOnuma Macc-xapakTepuCTHK Oblla CcO3J4aHa € IOMOIIBIO
nporpammHoro obecneduenus Bruker MetaboScape, u mociie rapMOHU3alMM JAHHBIX,
nocieaytomeil o0paboTkn M KypupoBaHus octanochk 540 Macc-XxapaKTepUCTHK.
ITpennonaraemple ~ MeTaOONUTBHL,  YpPOBEHb  JOCTOBEPHOCTH 2a U 3 OblIM
UICHTU(OULIMPOBAHBI MYyTEM  COMOCTABJICHHUA  CIEKTPOB  MAacC-XapaKTEPUCTUK  C
W3BECTHBIMH COCTUHCHUSIMHU M OMOIHOTEKaMH CIieKTpoB in-silico.

Jlis yCTaHOBJIEHHS] TPUPOBLI BBISABICHHBIX COCIWHEHUN W TMOITBEPKIEHHUS TOTO,
YTO OHM SBJISIOTCSA OMOIOTMYECKUMU META0O0IUTaMM, @ HE CUHTETHUECKUMHU BEIIECTBAMU,
OBLIIM OLIEHEHBI MOKa3aTelnu CXOACTBa ¢ NMpUpoaHbiMU coeauHeHusamu (I1C-cxoncTBo wiu
NP-likeness). Ilpu 3ToM OONBIIMHCTBO BBIABICHHBIX XUMHUYECKHUX CTPYKTYyp (n = 470)
noiayymnu oneHky Bbime 0. Jljisg JOMOJHUTENBHOIO MOATBEPKIACHUS OHOJIOrHYECcKOM
3HAYMMOCTH CTPYKTYpPBI ObLIH comocTaBjieHbl ¢ 0a3o0i gaHHbiXx ChEBI (s mepBHYHBIX
METa0O0IUTOB) U HECKOJIBKUMH KOJUICKIIUSIMU MPUPOIHBIX PACTUTEIBHBIX COCTUHEHHUN U3
6a3pl ganHbix COCONUT (mis BropuuHblx MeTabonuToB). M3 540 aHHOTHPOBaHHBIX
CTPYKTYp JHIIb TP HE OBLIM OOHApYKEHbl B HCCIEAOBAaHHBIX OMOXMMHUYECKUX 0Oazax
JNaHHBIX. B coBOKymHOCTM 3TM  pe3yibTaThl  MOATBEPKAAIOT  JOCTOBEPHOCTD
WICHTU(UKAIIMY TPU3HAKOB KaK MPUPOJTHBIX METAOOIUTOB.

BriepBeie BbIsIBIEHHBIE METAa0OIUTHl OBLIM OIpENeieHbl MyTEM COMOCTaBICHHUS
3anucedl o0IIeOCTYNHBIX 0a3 NaHHBIX AJI paHee WACHTU(PHUIMPOBAHHBIX MPUPOIHBIX
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npoayktoB poma Ferula L. BeigBicHHbBIE MeTa0OIUTHI OBUIM  JIOHMOJHUTEIBHO
pacrmpeneneHbl Mo OMOCMHTETHYECKUM MYTSIM, a TakKe KiIacCU(DHUIIMPOBAaHBI HA YPOBHE
CYMNEPKIACCOB U XUMUUYECKHUX KJIACCOB.

B Ttabnuiie 1 mpencraBiieH CpaBHUTENBHBIN aHATN3 paHEE OMMMCAHHBIX META0OJIUTOB
y mpencraButeneit pona Ferula L. u Tex, koropsie ObUIM BBISBJICHBI BICPBHIC B 3TOM
uccnenoBanuu. Hamm pe3ynbTaThl MOKa3bIBAIOT paclIMpeHue pa3HOo0Opa3usi MeTab0IUTOB
M0 HECKOJBKUM OnocuHTeTHdecKuM myTsiM. Tepnenousl (1102 meToO0NMUTOB) OCTAaOTCS
HauOoJee pa3Ho 00pa3HBIMU MeTabonuTamMu, 213 U3 KOTOPBIX UAEHTU(ULIUPOBAHBI Y BUA
F. violacea, 143 u3 HuX SBISIOTCS HOBBIMHM. AHAJOTHYHBIM OOpa30M IIMKHMATHI H
beHmInponaHonabl  MPEACTaBISAIOT COOOM OCHOBHOM MyTh, BKIIOUamommii 121
UJECHTU(PUIIUPOBAHHYIO B OSTOM HCCIEIOBAHUU CTPYKTYpy, U3 HUX 83 — paHee
HEOINMCaHHBIE.

Taoauma 1. -KosudyecTBO MeTad0JMTOB, CHHTE3MPYIOIIMXCH PA3JTUYHBIMHU
MeTadoanyeckumu myTsamu B F. violacea (n=540)

KoJsmuecrtBo:
Pannee wm3- | MeraGoimTel, uaeHTHuU-
MeTadou4ecKuii myTh BeCTHbIe Me- | IHPOBaHHbIE B 3TOM HC-

Ta0OJMTBI B | CJIEJIOBAHHH (BrepBbIe

Ferula L. HICHTU(PUIIMPOBAHHBIE)
TeprieHOUIbI 1102 213 (143)
IukuMaThl ¥ HEHUIIPOIAHOUIBI + 781 121 (83)
rUOpUIbI
AJIKOIOM B + THOPHIBI 28 56 (56)
AMUHOKHUCIIOTHI U TENTH/BI + THOPUIBI 6 51 (45)
[TomukeTn bl + THOPUIBI 1 38 (37)
JKupHbie KUCIOTHI + THOPUIBI 149 24 (23)
YrneBonsl + rubpusl 2 7(7)
HewusBecTHbIe coeMHECHNUS 68 30 (25)

[IpumedaTenbHO, YTO BBIPAKEHHOE YBEITUYCHHE HAOIIOIANIOCH TSl alIKAJIOMIOB H
uX THOpUIIOB C 56 HOBBIMH OIMCAHHBIMU MeTaboIuTaMu. AHAJIOTMYHBIM 00pazoM
pazHoOOpa3We aMHHOKHCIOT U TENTHUIHBIX MPOW3BOAHBIX IMPOJEMOHCTPHUPOBAJIO
3aMeTHOEe OOoralieHue. OT JIMIIL 6, ONMMCAHHBIX paHee, METa0OINUTOB, 0 45 OMHCAHHBIX
CTPYKTYp, W3 KOTOPBIX BCE SBJISIOTCS HOBBIMH I pojaa. AHAJIOTUYHBIM 00pa3oM
pazHOOOpa3We aMHHOKHCIOT U TENTHUAHBIX MPOU3BOAHBIX IPOJEMOHCTPHPOBAIO
3aMeTHOE oOoramieHre: BCEro JMIIb OT 6, OINHWCAaHHBIX paHee, METabOIUTOB JI0
45CTPYKTYp, U3 KOTOPBIX BCE ABJSIOTCS HOBBIMU JUIs TAHHOTO POJIA.

[Toutn Bce MACHTHPUIMPOBAHHBIC COCAMHEHUS MPOU3BOAHBIC MOIUKETUAOB (38
MeTabonuToB), panee B poxe Ferula L. me Obumn ommcanbl (37 merabonautoB). Jpyrue
nyTd OWOCWHTE3a, CBSI3aHHBIE C JKUPHBIMH KHCJIOTaMH W  YTJIEBOJAMH, TaKkKe
MIPOJIEMOHCTPUPOBAIIM POCT XMMHYECKOr0 pa3HooOpasus. Takke oOpamiaer Ha cels
BHUMaHHE TOT ()aKT, YTO BCE CEMb XMMHYECCKUX COCTMHCHHM, OTHOCAIIUXCS K yTIIeBOAaM
¥ MX THOpHIaM, BIIepBbIe OBLTH BBISBIICHBI B poje Ferula L.
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[Toutu Bce UAECHTUPUIIMPOBAHHBIC MTOIUKETH I U uX rTuOpusl (37 u3 38) panee He
Obutn omucanbl B pone Ferula L. Jlpyrue mytu OGMOCHHTE3a, B TOM YKCJIE CBSI3aHHBIC C
YKUPHBIMU KUCJIOTaMH M YTIJIEBOJAMH, TAKXKE MPOJEMOHCTPUPOBAIN POCT XUMHUYECKOTO
pasHooOpa3us. OOpamaer Ha cebd BHHMaHuMe TOT ¢akr, 4Yro 23 MeraboiuTa,
XapaKTEepPU3YIOIUXCS KaK JKUPHbIE KHCIOTBI M MX THMOpPHIBI, a TaKKe 7 XUMHUYECKUX
COEIMHEHU, OTHOCAIIMXCS K YIJIEBOJAM M MX THOpuaaM, BHEpBble ObUIM BBISBIICHBI B
pone Ferula L, T.e., panee He ObUTM OOHApPYKEHBI Y IPYTUX MPEACTaBHUTENCH 3TOro poaa
pacTEHUM.

Tabnuua 2 npencrasisieT pacnpeziesieHue CyNepKiIaccoB TEPIEHONI0B B Mpeaenax
poma Ferula L., cpaBHuMBas paHee ONHCAHHBIC TEPIICHOUIBI C TEMH, KOTOPbIC OBLIH
BIIEPBbIE WIAECHTU(UIUPOBAHBI B 3TOM HcclieqoBaHMU. Hamm pe3ynpTaThl yKa3blBalOT Ha
3HAYUTENbHOE YBEIMYEHUE pa3HooOpa3us TEpIEHOUA0B, OCOOEHHO B CylepKiaccax
CECKBHUTEPIIEHOUI0B 1 MOHOTEPIIEHOUOB.

Tadmuua 2. -KoaumvecTtBO MeTadoJMTOB U3  Pa3jiM4YHbIX  CYNEPKJIACCOB,
CHHTE3UPYIOIIHNXCS TEPIEHONIHBIM MeTadouyeckuM myTeMm B F. violacea

KoJsnvecTBo:
Cynepxkiacce Pannee wm3- | MeTadoanThl, HACHTU(PUIUPOBAH-

BeCTHbIEe Me- | Hbie B 3TOM HCCJIeI0BaHUH (Bmep-
Ta00JUTHI B | Bble HAeHTH(GUIMPOBAHHbIE MeTa-
Ferula L. 00JIMThI)

CeckBUTEPTICHOU B+ 714 115 (67)

TUOPUIBI

MOHOTEpIICHO! B 126 34 (21)

ATIOKapOTHHOM/IbI 1 9 (8)

MepoTtepreHOoH bl 33 18 (15)

JluTeprieHOu b1 4 16 (12)

Crepou/sl 95 10 (9)

Kaporenownpi (C40) 3 2 (2)

TputeprieHon1bI 21 1(2)

HeusBecTtHble coequHEHUS 20 8 (8)

CeCcKBUTEPIICHOUIBI U WX THOPHIBI SIBISIIOTCS JTOMUHHUPYIOIIMM CYIEPKIACCOM C
714  meraboauTamy, OMMCAaHHBIMU  paHee, u 115 MeTa0oIUTaMH —
uaeHtuduuupoBanubiMi B F. violacea, 67 u3 KOTOPBIX — HOBBIE CTPYKTYPHI.
MonoTeprneHOnAbl TaKKe MPOJIEMOHCTPUPOBAIIA 3HAUYUTENIbHOE pa3HooOpa3ue: 126 panee
OMHCAHHBIX METa00NUTOB M 34 — HJIEHTU(DUIMPOBAHBI B ITOM UCCIEIOBAHUU, U3
KOTOpbIX 21 MeraboauT sBISETCS HOBBIM st poxa ¢depynsl. Pa3zHooOpasue
aroKapOTHHOUIOB yBeauuminochk. Panee B Ferula L. 611 omucan ToiabKo 1 mpeacTaBuTeNb
3TOTrO cymnepkiacca. Ham ynanock BEISIBUTH €1IE 8 HOBBIX COCIMHEHHM 3TOM TPYIIIbI.

Jureprienouasl (4 panee omnucanHbix B Ferula L., 12 HeomucaHHBIX) U
MeporepreHonibl (33 paHee ONUCAHHBIX, 15 HOBOBBISIBICHHBIX) MPOJAEMOHCTPUPOBAIU
yMEpEHHOE yBeNIW4YeHHe paszHooOpa3usi. B cymepkmacce cTepouaoB HaOIII01aI0Ch
BBIPDAKEHHOE YBenu4eHHe: Obuio wuaeHTudunmupoBano 10 cTepougoB, MOYTH BCE U3
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KOTOPhIX paHee He Obutm omucanbl mius  depyasl (9). Oprako, paszHooOpazue
TPUTEPIEHOUJOB OCTABAJIOCh OTHOCHUTEIBHO OIPAaHWYEHHBIM: B JIaHHOM HCCJIEIOBAaHUU
OBLT OMKCaH TOJBLKO OJWH HOBBIN CTEPOU] U IBA HOBBIX KAPOTHHOH/IA.

Pacnpenenenne npupogaHsix nmpoaykroB F. violacea, oOpasyrommxcst B pe3yibrare
MIMKUMATHOTO M (PEHWINPONAHOUIHOIO METad0In3Ma, MPENCTaBIeHO B Tabiaule 3, rie
CPaBHHUBAIOTCSI paHee OMNHCAaHHbIE METa0OIUTHI (epyiabl C MeTadOJIUTaMH, BIIEPBbIE
BBISIBJICHHBIMH B JIaHHOM HCCJI€I0BAaHUMU.

Tadomuma 3. -KoaumdecTBO MeTad0JMTOB W3  Pa3IMYHBIX CYNEPKJIACCOB,
CHHTE3UPYIOIINXCS IMMKUMATHBIM ¥ (peHUJIANponanonInbIM nyTsimu B Ferula L.

KoJsmnuecrBo:
CynepkJacc Pannee MeTa001uThI, HICHTUPUIHMPO-
U3BECTHbIE | BaHHbIE B 3TOM MCCJI€JOBAHUU
MeTa00JIUTHI B | (BIIEpBble  HACHTU(PUIIMPOBAH-
Ferula L. Hble MeTa00JINTHI)
®denonbHbIe KUCTOTHI (C6-C1) + 21 28 (21)
THOpUJIBI
Oenunnponanonapl(C6-C3) + 57 28 (17)
rHOpUIBI
KymapuHbl + ruOpus! 606 21 (9)
®d1aBOHOUIBI 38 16 (11)
JIurHaHb! 21 5(4)
deHaHTPEHOUIBI - 1(2)
CTUpUINUIpPOHBI - 1(1)
Ctunb0eHou b1 4 1(2)
Majbie menTUIbI - 1(1)
HewnsBecTHbIC cOSTMHEHUS 30 19 (17)

AnKamoumbl  TPEACTaBISIOT  COOOM  CTPYKTYpPHO  pa3sHOOOpa3HBIM  Kjacc
a30TCOJIEPXKAIUX BTOPUYHBIX METAOOIMTOB, CO 3HAYUTEIHHBIM (PapMaKOIOTHUYECKUM
noreHanoM. Panee s npencrasuteneid pona Ferula L. nanHble coeMHEHUS HE ObLTH
ornucanpl. B Tabmune 4 CpaBHUBAIOTCS alKaJOWAbl, HICHTU(DHUIIMPOBAHHBIE B STOM
UCCIICJIOBAHMM, C alIKaJloWJaMHu, paHee omucaHHeiMH B poae Ferula L. Pesynbrars
MOKAa3bIBAIOT, YTO BCE OOHAPY)KCHHBIC HAMH alKAJIOWIbl OBLTA BIICPBBIC BHISBICHBI B
nanHoM pojie. Crosia BKItoueHbl 18 TpunTodaHoBbIX, 7 aHTPAHWIOBBIX, 5 HUKOTHHOBBIX
CTPYKTYp W 3 THPO3WHA, 4YTO TMOAYEPKHUBACT POJIb META0OIU3Ma apOMATHYECKUX
AMUHOKHUCIIOT B OMOCHHTE3¢e anmkaiouaoB depynbl. Kpome Toro, naeHTudukays HOBBIX
OMHMCAHHBIX TENTUIHBIX andkamougoB (1) W TerpaMar/menTUIHBIX aldKaJTouAoB (2)
IpeanonaraeT paHee He WICHTU(DHUITMPOBAHHYIO HEPUOOCOMATBHYIO TENTHICHHTETa3HYIO
akTuBHOCTH B Ferula L.

JIJIsl OIIEHKM OTHOCHUTEIBHOTO OOWIHMS Pa3IUYHBIX OMOCHHTETUYCCKUX ITyTEH |
CBSI3aHHBIX C HUMHU CYIEPKJIACCOB C MOMOIIBIO METa0OJIOMHOr0 MpOGUIUPOBAHUS OBLI
UccleioBaH xuMHuueckuit cocraB F. violacea. IlpumedatenbHO, YTO MHOTHE METaOOJIUTHI
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OpOSIBISUIM  THOPUAHBIE XapaKTEPUCTUKH, TMPUHAAJSKANUE K MHOXKECTBY IyTel
OMoCcHHTE3a, HO ObUIM OTHECEHBI K OCHOBHON IPUCBOEHHOW UM KJIaCCU(PUKAIIH.

[Ipu aHanm3e pacnpocTpaHeHHs NyTel OMOCHHTE3a MPUPOIAHBIX MPOAYKTOB y F.
violacea ycraHoBieHO, 4TO Hawboyiee PaCIPOCTPAHEHHBIMH METAOOIMTAMH SIBJISIOTCS
TEePIECHOUAbI, aMUHOKHCIIOTHI U AJIKAJIOUIBI.

Taoimuua 4. -KoaumvecTBO MeTadOJMTOB W3  Pa3jIMUYHbIX  CYNEPKJIACCOB,
CHHTE3MPYIOLIUXCH, ATKAJIOWIHBIM myTeM B Ferula L.

KoJuunyectBo:
Cynepkiacc Pannee us- MeTa001uThI, HIEHTU(UINPO-
BeCTHbIe Me- | BaHHbIE B ’TOM HCCJIeI0BAHUHT
Ta00IUTHI B | (BHepBbIe JeHTU(PUUHMPOBAHHbIEC
Ferula L. MeTa00JINThI)
TpunrodaHoBeie aynkamouabl + 18 (18)
TUOPHIBI i
ATKOIOUTBI AHTPAHWIOBOMN 7(7)
KHCJIOTBI )
HukornHoBas KHCIIOTa + - 5(5)
rUOpPUIBI
AJIKOJIOHTBI THPO3HHA - 2 (2)
[lenruaHbIEe AITKOIOUIBI - 1(2)
JIu3uHOBBIC AJIKOJIOUIbI + 5 (5)
TUOPHIBI i
AJIKOJIOH]TBI OPHUTHHA - 1(2)
[IceBmoanKoIONIbI - 7(7)
TerpamaTHbIe aKaTOHIBI - 2 (2)
Tupo3uHOBBIC  aNKaJIOWABl  + - 3(3)
TUOPHIBI
HewusBecTHble coelMHEHNUS - 7(7)

B TeprneHougHOM  MeTa0ONMYECKOM MYTH  CECKBUTEPIEHOUIBl  ABISUIUCH
npeo0IaalouM CYTEepKIaccoM, YTO MOAYEPKUBAET MX 3HAYMMOCTh B OMOJIOTMYECKOMN
aKTUBHOCTH BWAOB poaa Ferula L. Mambsie mentuasl COCTaBISUH OOJNBINYIO YacTh
MEeTa0OJIUTOB U3 AMUHOKHUCIOTHOTO M MENTUIHOTO META0OIUYECKOro MyTeil OMOCHUHTE3a,
C aMHUHOKHUCJIOTaMU TUPO3UH, TpuntodaH, (EHWIAIAaHUH W achapariH B BBICOKOM
coJiepkaHu (OTHOCHUTENbHOE cojepkanue >1%). AnkanougHbelii OMOCHHTETHYECKUHN
nyts y F. violacea mpoaemMoHCcTprpoBas 0OMIUpHOE OOraTCTBO METAOOJIMTOB; MPU STOM
HauOoJiee paclpOCTPAaHEHHBIMU CYIEPKIACCAMH OKA3aJIMCh AJKaJIOMJIbl, MPOU3BOAHbBIC
TpunTodaHa, HUKOTUHOBOM KUCTIOTHI U JIU3UHA. BBICOKO pacnpocTpaHEHHbIE METAOOTUTHI
aJIKaNoUI0B (OTHOCUTENIbHOE cojiepxkaHue >1%) BKIIOYanu 3-WHIOJAKPUIOBYIO KUCIOTY
u 1-(MeTunnupunH-3-1i)-3TaHaMUH. 3HAYUTEIBHOE MTPUCYTCTBUE AJIKAIIOUI0OB HA OCHOBE
WHJO0JIa COTJIaCyeTcsl ¢ HaOMIOJaeMbIM pPACIIMPEHUEM METa0OIUTOB, 0Opa3yrOIIMXCA U3
TpunToaHa, YTO yKa3pBaeT Ha CHJIBHYIO 3aBUCHMOCTh OWOCHHTE3a alKaJIOUIOB OT
MeTaboIu3Ma ApOMaTHIECKUX aMHUHOKHUCIIOT.
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[Tpu u3ydeHnn CTPYKTYPHOTO pa3HooOpasus TeprneHonoB B F. violacea Hekotopbie
U3 HUX OBUTM HICHTUDHUIIMPOBAHBI KaK BBICOKO KOHCEPBATHMBHBICE M IIMPOKO
pacrpocTpaHEHHbIE COEAMHEHUsA. B  4YacTHOCTH, HECTEPEOXMMHUYECKUE HCXOJIHbIC
coequHeHus Hymudepona, BaHwiata GepBaHona, (ETUI0HA, MEPOCECKBUTEPIICHOWIA U
TPYIIIBI CTPYKTYPHO POJCTBEHHBIX JTayKaHOBBIX CECKBUTEPIICHOUIOB
MPOJIEMOHCTPUPOBAIIM HAMOOJBIITYI0O UHTEHCUBHOCTb.

KoncepBatuBHas  cyOcTpykTypa  (6-MeTun-azyjaeH-4-wi)  ITUKJIOTeKCaHKap-
OoKcuiaTa MpernoiaraeT TeCHy0 OMOCUHTETUYECKYIO CBSI3b MEXK/Y STUMH JayKaHOBBIMU
CECKBHUTEPIICHOUJAMH U MOXET OBITh KIIOYEBBIM (HAaKTOPOM, OMPEACISIONIUM HUX
O6noakTuBHOCTH. OTHAKO, MOIUPUKAIIMN (PYHKIIMOHAJIBHBIX TPYII B MOJIOXKEHUAX 2, 3, 4,
12, 13, 14 u 15 BHOCAT U3MEHYMBOCTb BHYTPHU I'PYNIbL. DTH MOAU(DUKAIMHI, BEPOATHO,
BIUSIOT Ha OMOJIOTMYECKYI0 aKTHUBHOCTH, PACTBOPUMOCTH M B3aHUMOJIEUCTBHE HTHUX
COCIMHEHUH C MOJIEKYJISIPHBIMU  MHIICHSIMU, CIOCOOCTBYSI HUX Pa3HOOOpa3HbIM
dbapMaKoIOrHYeCKUM CBOWCTBaM. Bbicokasi pacmpocTpaHEHHOCTh M KOHCEPBATUBHOCTH
ATUX COCIMHEHUM B 00pa3liax MpeanojaraloT CUJIbHOEe OMOCUHTETHYECKOE MPEANOUYTCHHUE
aTOro Kiacca coemuHenuid B F. violacea m mx moreHImanpHy0 (HapMaKOIOTHYECKYIO
3HAYUMOCTb.

«ConepxaHue OMOJIOrMYECKU aKTUBHBIX KOMIIOHEHTOB B OpraHax pacTE€HUU poja
Ferula L. BappupyeT B IIHMPOKHUX JWala3oHaX KakK BHYTPU OJHOrO BHUAA, TaK U B
MeKBHIOBOM cpaBHeHHMH» [37]. Kak ykaseiBanu Perel’son, M.E. u coaBT. «11s1 KOpHE#
XapaKTEepHO MPEUMYIIECTBEHHOE HAKOIUIEHHE CECKBUTEPIIEHOBBIX KyMapHUHOB (HArpuMmep,
Ta/pKUpEeprHa), apOMaTHUYECKUX JIAKTOHOB U CECKBUTEpIEHOBY [38, c. 533-537]. «B To xe
BpEMsI HaJ[3EMHBIE YaCTH PACTEHUM SIBJISIFOTCS OCHOBHBIM UCTOUHMKOM 3(DUPHBIX Macel, B
COCTaB€ KOTOPBIX JOMUHUPYIOT MOHOTEPIIEHBI, a TaKXK€ KHCIOPOACOJEpKAIIUEe MOHO U
ceckBuTeprieHouabl» [39]. Opnako aHanmornyHas uHQOpMaIKs OTHOCHUTEIBHO BHUJIOB
bepyiibl, MPOU3PACTAIONIUX HAa TEPPUTOPUHU HAIIEW CTpaHbl, OTCYTCTByeT. Mcxoas u3
ATOr0, HaMH ObLT M3yYE€H METa0OJUTHBIN COCTaB KOPHEU W ceMsiH ¢depylibl (pHUOIETOBOM
KaK paHee He U3yUYEeHHOTr 0 BU/IA.

CpaBHUTEIIbHBIA aHAIM3 METa0OJMTHOTO cocTaBa KopHe u cemsH F. violacea
MTO3BOJIUT MOJTYYUTh CIICIYIOIINE pe3yJIbTaTHI. Taxk, KJ1acCU(pUKAIISI
oprafocrnenuPpuIeckux MeTaboIUTOB MOKa3ajia, YTO YHHWKAJIbHBIC JJIS KOPHEH W CeMsH
COCTMHEHUSA OTHOCSTCS TMPEUMYIIECTBEHHO K IIUKUMATHO-()EHWIIPOIIAHOUTHOMY,
TEPIICHOUHOMY W QJKaJOUAHOMY MYyTSAM OMOCHHTE3a. BOJBIIMHCTBO ATHUX COEIMHEHUM
OBl OOHAPY)KEHBI B OTHOCUTEIHHO HU3KOM KOHIICHTPAIIUH, C MHTCHCUBHOCTHIO MeHee |
MuuMoHa. [lpuMeuarenbHO, YTO KOpHecmenuuueckue MeTaOoIUThl  BKIHOYAIH
OTIENbHYIO Tpynmy (raBoOHOMAOB ¥  (PEHONBHBIX KHUCIOT W3 MIHKAMATHOTO U
(EeHUIIMIPONAHOUIHOTO  METa0OIMYeCKUX  TMYyTEeH, KOTOpble ObUIM  OOHAPY)KCHBI
UCKJIIOYUTEIBLHO B o0pasllax KOPHEBOTO COKa. OTO OTKPBITHE TMpearnosiaraet
OpraHocrenu(PUUYECKY0 METa0OJMYECKYI0 aJanTallio, MOTEHIMAJbHO CBS3aHHYIO C
3aIIUTHBIMM MEXaHU3MaMU KOPHEW WM CHEHUATIM3UPOBAHHBIMH OHOCHHTETUYECKUMU
GYyHKUHAMMU.

Ananmu3 nuddepeHIHaIbHOTO COJIEepKaHUS BBISBUI B o0mIeld cioxkHoctu 60
MEeTa0O0JIMTOB, KOTOpble oOoramanu KopHu, U 83 MeradonuTa, oOOramaroiye ceMeHa
(;morapumMudeckoe u3MeHeHHe >1). BOdBIIMHCTBO METaO0OIHUTOB CO 3HAYUTEILHBIMH
pa3IMUUSIMU B COJICP)KAHUM MEXJY OpraHaMu JAE€MOHCTPUPOBAIHM JiorapupMUUECKUE
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U3MEHEHUSI HWXKE S5, XOTS  HECKOJIbKO  METa0OJMTOB  MPOJEMOHCTPUPOBAIU
jgorapuMUYECKUEe HW3MEHEHHUs BbIIe §, BKIIOYas TepreHoun] (apHe3wi-4-TuapoKCH-
OeH30a3u;1, oOoramaIMii CeMeHa.

Hpyrue merabonuTel, oOoramamnme ceMeHa, ¢ HHTEHCUBHOCTBIO, MPEBBINIAIOIICH
1 wMwimmoH, OBUIM TPEUMMYIIECTBEHHO aJKaJOMJAaMH U aMUHOKHCIOTaMHu. ITO
CBUJICTENILCTBYET O TOM, YTO CEMEHa OTJAI0T MNPUOPUTET OHOCHHTE3Y AaJIKaJIOHJIOB,
BEPOSITHO, I XUMHUYECKON 3alllUThl WIM METa0O0IMYecKuX (YHKIMMA, CBS3aHHBIX C
npopactanvueM. HamnpoTuB, meTa0oJUTBI, KOTOPHIMHU OOraThl KOPHU pacTEHUs, C
WHTEHCUBHOCTBIO, MIPEBBINIAIONICH | MATUTMOH, OBLITM B OCHOBHOM TEPIICHOUIAMHU.

«KoHuentpanusi GeHoI0B U (PIABOHOUIOB B MOPOIIKAX, IKCTPAKTAX U HACTOMKAX
JIEKAPCTBEHHBIX PACTEHUMN, B YACTHOCTH U Y BUI0B (DepyIibl, BAPbUPYET B 3aBUCUMOCTH OT
(baKkTOpPOB OKPY’KAIOIIEH CPeNbl, CTaIUM BEreTall, YaCTH UM OpraHa pacTeHUs, METoAa
AKCTPAKIIMKA M UCIIOJIB3yeMoro pactBoputens (3kctparenta)» [40, ¢. 97-106]. Ilo nanHBIM
aBTOpOB [41, c. 1654—1656] «conepxanre HEHOIBHBIX COSAUHEHUN M aHTUOKCUIAHTHYIO
aKTUBHOCTh JKCTPAKTOB M3 KOpPHEM W HaJA3eMHBIX dYacTed (I[BETKOB M T1UIOJ0B) F.
longipedunculata, ycranoBwiu, uyTo Haumbombliee coiepkaHue (EHONBHBIX COCAMHCHUI
XapaKTepHO JJii METAHOJIOBBIX OKCTPAKTOB KOpPHEW, a aHaJOTHYHBIA OJKCTPAKT,
MOJIYYEHHBI W3 HAJ3E€MHOM 4YacTH, XapaKTEpHU3yeTCs HAMMEHBIIUMH TOKa3aTeIsIMU
OPUCYTCTBHUSI OTOM TPYyNmbl XHUMHYECKUX COCAMHEHWH. ODKCTPaKThl TOKa3ajiu
3HAYUTEIbHBIM AHTUOKCUAAHTHBIA MOTEHLHA, MPU ITOM JKCTPAKTHI KOPHEH U IJI0/I0B
NPOSIBUIN HAUOOBITYI0 () ()EKTUBHOCTHY.

[IpoBenennem aHann3a rjiaBHbIX KOMIIOHEHTOB JIAHHBIX MAaCCOBBIX XapaKTEPUCTHUK
u ¢ nomouipio PERMANOVA (nepemenHasi: opran + meroa oopaborku, R2: 30 %, p-
snauenue: 0,013) ycTaHOBIEHO, YTO KOJUYECTBO META0OJIUTOB B MCCIEIYEMBIX 00pasimax
3aBUCUT OT MeToJa WM crocoba ux mnojydeHus. Tak, cpaBHEHHE METaOOJMTOB B
3aBUCUMOCTH OT METOoJla 00pabOTKU BBIABMIO 512 o0mux MeTadOIMTOB B 3TAHOJOBBIX
AKCTpaKTax, MpuuéM 2 MeTaboiuTa ObUIM OOHAPYKEHbl MCKIIOYUTENBHO B CIIMPTOBBIX
sKCTpakTax. B HatypanbHBIX oOpa3nax (Kameau u3 KOPHsS WA BBIKUMKA U3 CEMSIH) ObLIO
uaeHTuumpoBaHo 538 oOmMMX METa0OIUTOB, M3 KOTOPBHIX 28 OBUIM YHUKAJIbHBIMU
TaKOBBIX 00PA3II0B.

VYcTaHOBIEHO, YTO OOJBIIMHCTBO META0OIUTOB, CHENMUMUUHBIX IS COKa, OBLIN
CBSI3aHbI C IIUKUMATHBIM U (DEHHIITIPOIIAHOUIHBIM MYTSAMH, a TAK)KE C TEPIICHOUAAMHU. ITU
cnenuuyHbie IS METOJa  COCIUHEHUS, KakK IMpaBWIO, WMEIH  HHU3KYIO
pacrpoCTpaHEHHOCTh, C HWHTEHCUBHOCThIO MeHee 3,0 mwmuinoHoB. I[loBTopsitomasics
rpynna CTPyKTYPHO POJCTBEHHBIX MPOU3BOMHBIX IMMUKHUMATHBIX M (DEHWIIITPOITAHOUTHBIX
MIPOM3BOMHBIX U3 CYMEPKIAcCOB (IaBOHOUIOB W (EHONBHBIX KUCIOT ObLIa OOHApYy)KeHa
UCKIIIOUUTEIBPHO B 00pa3lax KOpHEBOro coka (Kamenu), 4YTO YKa3blBaeT Ha
MPEUMYIIECTBEHHYIO PAaCTBOPUMOCTh ATHUX METAa0OJUTOB B BOJHBIX JKCTpPaKTax, T.. B
HaTypaJIbHBIX 00pa3lax, KOTOpbIe COAEPKAT OONBIITYI0 KOHIIEHTPAIUIO BOJIBI.

AHamu3z  auddepeHIMaNIbHOrO  colepKaHUs — BBIABMII 65  MeTabOIUTOB,
oOoraméHHBIX B JKCTpakTax, W 32 — B cokax. MHorue MeTaboauThl C
muddepeHnaIbHbIM - COIEpKAHUEM, pa3IMYaroNIuecss MEXIy MeToJaMu o0paboTKH,
JEMOHCTpUpOBaIU Jiorapudmuyeckoe wusMeHeHue MeHee 5. Ilpaktuyecku Bce
METa0OMUTHI C BBICOKUM COJEp)KaHHWEM, XapakTepusytoniuecs auddepeHnaIbHbIM
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COJEp)KaHUEM (MHTEHCHUBHOCTbIO >1 MWUIMOHA), ObUIM OOHApyXEHbl B CIUPTOBBIX
HKCTPAKTaX.

[TomydenHbie pe3yabTaThl MO3BOJSIOT PE3IOMHUPOBAThH, YTO HATypallbHbIE 0Opa3Iibl
(kaMeZp WM COK M3 KOpPHEH M BBDKMMKA W3 CEMSH) JJIS UCCIEAOBAHUS CONEPKAT MOUYTH
BCc€ pasHooOpaswe wmerabomutoB B F. violacea. Dtum Merabosiudeckue pa3indus
NOAYEPKUBAIOT BJIUSHHUE METOJIOB 00pabOTKM OOpa3IoB Ha COCTaB METabOJUTOB U
CHEIUAM3UPOBAHHBIE OMOCHHTETUYECKUE BO3MOXKHOCTH KaXKJOTO OpraHa, BEpOSTHO,
oTpakas X pa3IudHbIe (PU3UOTIOTHUECKHUE W SKOJIOTHYECKHE (PYHKITUN

[IpencraButern poma Ferula L. xapakrepmsyrorcss 0OoratbiIM  COCTaBOM
OMOJOTMYECKH AaKTUBHBIX BEUIECTB M IIMPOKUM CHEKTPOM  (hapMaKoJIOrnyecKon
AKTUBHOCTU. YCTAHOBJICHO, 4YTO BHABI (Epysbl comepk aT CIOXKHBIA KOMIUIEKC
COEIMHEHUH, BKIIOUAOINNA cMOIIBI (10 62%), kamenb (okxoino 25%), sgupHeie macna (3—
7%), a Takxke Mpou3BoHbIE (HEepyIOBOM KUCIOTHI U BaHWIUH. COrIacCHO MCCIIEI0BAHUSM
Kajimoto T. u coaBr., «xumuueckuii npopwinb Ferula assa-foetidae xapakxrtepusyercs
HAJTMYUEM CIHENU(PUIEeCKMX CECKBUTEPIICHOWIHBIX TPOU3BOJIHBIX W CEPOCOJIEPIKAIINX
coequHeHn. IMEHHO 3TH KOMIIOHEHTHI ONPENEISIOT YHUKAIbHBIC OPTaHOJCTTHUYCCKUE
XapaKTEPUCTUKHU CBHIPbS — PE3KWH YECHOUHBIN 3amax M cHerupUuYecKuid BKYC, a TaKxKe
OoOyCJaBIMBAIOT  €ro  BBICOKYH  (hapMaKoJIOTHYECKYH)  aKTHUBHOCTb,  BKJIIOUas
AaHTUMUKPOOHBIE M CIIa3MOJIMTHYECKUE CBOMCTBaY [42, ¢. 1761-1763].

B crnmpToBOM 3KcTpakTe, MoNy4eHHOM u3 KopHeit F. kuhistanica, Obu1o BbIsIBICHO
MHOXKECTBO XMMHUECKHUX TPYIM U coequHeHui. [Ipu 3ToM KyMapuHBbI SBIISITUCH Hanbolee
npeobaaomieil rpynmnol XUMHUYECKUX coeauHeHni, coctaBisas 40,3 % or obmei
noJiHoi noHHOM xpomarorpammel (TIC). HaGnronanoch Haauyue BICOKOW KOHIEHTPALIMU
dbepyrununa (18,7 %), repepuna (12,1 %) u depyrununa (9,5 %), KOTOpbIe U3BECTHHI
CBOMMH TIPOTHBOBOCIIATUTEIFHBIMA M aHTUMUKPOOHBIMU CBOMCTBAMHU, YTO MOATBEPIKIACT
TpaJUIIMOHHOE UCcTIoIb30Banue F. Kuhistanica B MmeaummHe 1)1 Te4eHHUS BOCTIATMTEIbHBIX
3aboneBannii U nHGeKIU (Tadaumna 5).

®dnaBoHou bl cocTaBisin 22,1 % ot obmero TIC, u3 nux: tanadanun — 14,3 % u
TUTUAPON30aIaHToIakTOH — 7,8 %. Tepnenouas! cocraBiusin 15,7 % ot obmero TIC,
BKitouas B-xkaauaeH — 10,5 % u p-menra-1,3,8-tpuena — 5,2 %. deHOIBHBIE KUCIOTHI
coctaBisuin 12,8 % ot obmiero TIC, Brimtouas 3,4-muruapokcnOeH30iHy0 kucioty — 9,8
% u xadeanpreruga — 3,0 %. AzoTcomepikamine COEIUHEHUS OBLIM MPEICTABICHBI
TOJLKO OJIHUM XHMHYECKHM coeauHeHueM — 7-[(2,5-qumerundennn) wmeTwi]-2-
[MeTH(TpuMH-3-1i1)] U €0 KOHIICHTpaIus cocTaBuia Bcero 8,6 %.

[Ipu ¢GuUTOXMMHYECKOM aHAJIM3€ JKCTpaKTa, IMOJYYCHHOrO W3 KopHed Buma F.
gigantea, Ham ynaioch BISIBUTH Ooiiee 600 XMMHUYECKHX COCTUHEHHM, OTHOCSIIMXCS K
pa3MYHBIM XMMHUYECKUM TrpynmnamM. B XpoMarorpamMme SKCTpakTa HaOtogaercs
MHOXXECTBO ITMKOB B Juama3oHe BpemeHu yaepxkuBanus (RT) or 2 mo 40 muHyT.
Hanbonee WHTEHCHBHBIE NHMKH BbIABIEHBI B aAuanazoHe RT 22-38 MuHyT, uTO
COOTBETCTBYET CPEIHEIIOISIPHBIM COSIUHEHUSIM.

W3BecTHO, 4TO «MHOrHe mpenacrasurenu poxa Ferula L. comepkar MHOXeECTBO
(EeHONIbHBIX COEIMHEHUM, 00JIaJaloIUX BBHIPAKEHHOW aHTUOKCHUIAHTHON aKTUBHOCTHIO U
NPOSBIISIOT JOCTATOUYHBIA aHTUMUKPOOHBIM U MPOTUBOrPUOKOBBINA 3pdexTh» [43, c. 7-
11]. YcraHBIEHO, YTO «BOIHO-CIIUPTOBBIE DKCTPAKTHI M3 IBETKOB, CTEOJICH W JINCTHEB
Buja F. gummosa 06:1a1aroT BIpaKEHHBIM AaHTUOKCHIAHTHBIM TTOTEHIIMAIOM U aHTUT€MO-
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Taoauua 5. -OcHOBHBbIE TPYNINbI COeUHEHU B CITUPTOBOM JIKCTPAKTE, MOJY4YEeHHOM
u3 kopus F. kuhistanica

Xumuyeckast IIpumepsl coequHeHUH IIpoueHT OT 001IETO
rpynmna TIC (%)

Kymapusbi 40.3
depyTUANH 18,7
Tedbepun 12,1
DepyTUHUH 9,5

Dj1aBOHOU/IBI 22.1
Tanabanua 14,3
JIuruipon30aiaHTOIaKTOH 7,8

Tepnenonanbl 15,7
B-kaguHeH 10,5
p-menra-1,3,8-TpueH 5,2

®eHOoJIbHbIE KHCJIOThI 12,8
3,4-muruapokcuOeH30MHas KUCIIOTa 9,8
Kadeanbnerun 3,0

A3oTcoaep:kanue coeIMHEeHUs
7-[(2,5-mumerundennn)merwn |-2- 8,6
[MeTun(mupuanH-3-1) ]

Jlpyrue coeuHeHus 0,5

JUTHIECKUM 3(PPEKTOM, UYTO MOXKET OBITh OOYCIOBICHO BBICOKHM COJACpPKAHUEM
(EHOIBHBIX COEAWHEHMM, B 4YacTHOCTH, (QuaBoHowmo» [44, C. 101-104]. Ilpm
CPaBHUTEIIBHON OIICHKE aHTHOKCHUAAHTHOTO 3(pdeKTa pa3audHbIX dKCTPAKTOB PACTEHUH,
npouspactapimux B TypIuu, yCTaHOBIEHO, YTO «METAHOJBHBIE U BOJHBIC DKCTPAKTHI F.
elaeochytris, alleToHOBBIC M METaHOJIBHBIC SKCTPAKTHI F. Stricta, mposBIIAIOT 1OCTaTOYHO
BBICOKYI0 AHTHOKCHJIAHTHYIO aKTHUBHOCTh. [ €KCAaHOBBIE OKCTPAKThl OOOMX BHIIOB
pacTeHull JEMOHCTPUPOBAIM HHU3KHI ypOBEHb aHTHOKCHJIAHTHOTO IMOTeHIuanay [45, c.
69-75].

[IpoBenéHHble HAMU UCCIENOBAHUA T[OKA3alM, YTO COJAEpXKaHUE OOIIUX
noJin(heHOIOB B KOPHSAX M CEMEHAX BCEX TPEX BKIIOYEHHBIX B MCCIIEOBAHNE BUIOB pojaa
Ferula L. Bapeupyer B mmpokmx nuanazoHax. CymMMmapHoe cojaepkaHue (EeHOIbHBIX
COCIMHEHUN B KaMeIW U3 KOpHEH HuccleayeMbIX oOpasroB, Kojebanoch ot 985,7+14.,4
mr/min go 2772,7+57,3 wmr/mi. Cratuctudecku 3Hadumble pasimuus (P <0,001) B
cojiep kaHuu Mon(eHoI0B ObUTH OOHAPYKEHBI MEKIY KaMensMu u3 kKopHei F. violacea
(2772,7£57,3 mr/mi) u F. gigantea (985,7£14,4 mr/mun). Jlanublii mokaszatens s F.
kuhistanica (2054,4+384,8 mr/min) Obu1 Ou3kuM K 3HaueHuro F. violaceae (p =0,016), Ho
3HAYUTENBHO OOJIbIIE, UeM KOHLEHTpalus (EHONbHBIX COCIUHEHUN B KaMelU U3 KOpHEH
F. gigantea (990,7+4,9 mr/min).

B 70%-HBIX STaHONIOBBIX OJKCTPAKTaX W3 KOPHEW HAMOOJbIIEe KOTUYECTBO
nonudenonoB OwvI0 o0Hapyxkeno y F. kuhistanica (2176+£21,1 wmr/mi), 4yto ObLIO
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HECKOJIbKO Ommke K 3HaueHumro Buma F. violacea (1582,3+21,0 mr/mur; P=0,033), HO
3HAYMUTENBHO OOJIbIlle, ueM y npeactaButens F. gigantea (990,7+4,9 mr/mi; P <0,001).

[Ipn M3ydyeHnn aHTHOKCHIAHTHOTO IMOTEHIHajda 00pa3IoB, MOTYyYEHHBIX W3 CEMsH
ucciieqyeMbix BujaoB Ferula L., ycTaHOBiIeHO, YTO HAWMOONBIIYI0 AHTHOKCHIAHTHYIO
aKTUBHOCTh JIEMOHCTPUpPYET BbDKMMKa M3 cemsH F. violaceae (83,7+1,3 mr/muii), uto
craructudecku jocroBepHo Bhime (P <0,001), wem nanHbIi mokaszarens y F. kuhistanica
(30,6+1,0 mr/mi) u F. gigantea (31,5+0,9 mr/mit). 70%-HbI#l 3TaHOJIOBBIM 3KCTPAKT CEMSIH
ATOrO BHUJA MO CBOEH AHTHMOKCHUJAHTHOW akTUBHOCTHU (57,6+0,9 Mr/mii) cTaTUCTUYECKHU
sHaunmo (P <0,001) mpeBocxomamin Toibko oOpasell, MoidydeHHBIH W3 Buma F. gigantea
(19,8+0,8 ™Mr/mit), TposiBiIsisS HECKOJIBKO ToOBBIMIeHHOE 3HaueHue (P =0,033), uvem F.
kuhistanica (33,2+1,1 mr/mi). [IpumMepHO aHATOrHYHBIMK 3HAYCHUSIMH XapaKTEPH30BAJICS
70%-HbIi1 ATAaHOJIOBBIN AKCTPAKT U3 KOPHS TaHHOTO BUAa pactenus (63,2+0,3 mMr/mi), 4to
nocratouno Oompine (P <0,001), ywem 3Hadenus oOpasua, monydeHHoro m3 F. gigantea
(29,8+0,3 mr/mn) u 6mmmxe (P =0,033) k mokasarensm u3 kopHs F. kuhistanica (45,6+0,6
mr/mi). OOpamaer Ha ceOs BHMMaHUWE AHTUOKCHUJIAHTHBIM TOTEHIMAT KaMemu,
NOJIyYEHHOW W3 KOpHEeW wuccienyembix pacteHuid. Kamens, monydyeHHas u3 kopHs F.
gigantea, nposiBisiia OJIM3KOE 3HAUYCHUE aHTHOKCUIAHTHON aKTUBHOCTHU (45,7+0,6 Mr/mi)
K aHasoruaHoMy ooOpasiy u3 F. violacea (38,440,7 mr/mi).

B Hacrosmuii MOMEHT TOTEHIMAJIbHBIE aHTUBUPYCHBIC CPEACTBA JIMOO JOBOIBHO
TOKCHYHBI, JTMOO WX AaKTUBHOCTh HEBHICOKA. B HaHHOW CHUTyaluu «HEOCIIOPHMOE
MPEUMYIIECTBO OYIyT UMETh TIpenapartsl, 3H(HEKTUBHBIEC B OTHOIICHUA MHOTHUX BUPYCOB U
o0namarmomye psAaoM JAPYTHX CBOWMCTB, YTO TMO3BOJUT COYETAaTh HJTHOTPOIHOE U
naToreHeTH4Yeckoe Jsedenue» [46, C. 255- 269]. MIMEHHO MO3TOMY «3HAYUTEIbHBIN
WHTEpPEC TMPEJCTABISIOT BEIIECTBA PACTHUTENBHOTO  IMPOUCXOXKICHUS, TOCKOJIBKY
HEKOTOPbIE M3 HHX, SBJSISICH OTHOCHTEIHHO MAJOTOKCHYHBIMH, O0JaJar0T JOCTATOYHO
IIUPOKUM  CIIEKTPOM  OMOJIOTMYECKOW  aKTUBHOCTH, TMPOSBISS  aHTUMHUKPOOHBIE,
POTHBOBUPYCHBIE, UMMYHOMOYJTHPYIOIIUE U APYrUue cBoicTBa» [47].

B cBsa3u ¢ 3TMM, B paMKax JaHHOW JUCCEPTALMOHHOM padoThl HaMU ObLIO
3aIlTAaHUPOBAHO MCCIICOBAaHUE MPOTHBOBUPYCHOrO MOTEHIMAMa TpEX BUIOB poaa Ferula
L., mpouspacTaromux Ha TeppuTopun TaKuKrUCTaHA.

Y CTaHOBIIEHO, YTO JTAHOJIOBBIM OKCTpakT U3 cemsH F. violacea mposBisier
BbIpakeHHbIN A dekt B oTHomeHuu mramma A(H3N2) nmpu camom Hu3kom ypoBae (0,5
MKr/min) ¢ dextuBHON koHueHTpammu ECS50. IlpumepHo takoit xe EC50 oTHOCHMTENBHO
JIAHHOTO IIITaMMa XapaKTepU30BaIach BbKMMKA U3 3T0oro oprana pactenus (0,8 mxr/mi).
B oTHoIeHun Apyroro ucnoib3oBaHHOro B padore mramma A(H1N1), kak BeDKMMKa, TaK
¥ ATAHOJIOBBIM 3KCTPAKT MPOSBIISUIA OJMHAKOBBIN YpOBEHb d(PPEKTUBHON KOHIICHTpAIIUU
— 5,5 MKr/™min.

[Ipn cpaBHuTenbHON oreHke mnokazarenet ECS50 wuccnemoBaHHBIX 00pas3loB u
MPOTHUBOTPUIIIIO3HBIX TpenaparoB (Tabmuna 6) ycTaHOBIEHO, 4YTO A()PEKTUBHOCTH
3TAHOJIOBOrO dKcTpakTa u3 cemsH F. violacea B orHomenun mramma A(H3N2) B 62 pasa
npeBocxoaur EC50 Tammpmo (0,5 mrr/mn mporuB 31 Mir/mu) m B 23 paza —
abpdextuBHOCT, Pumantagmna (0,5 wkr/ma  npotuB 11,6 mkr/mun).  3HaueHHsS
3¢ (HEKTUBHON KOHIIEHTPALIMK BBKUMKH M3 CEMSH UIsl TaHHOT O mTtamma B 38,8 pa3  mpe-
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Tadimna 6. -3Havenne 33(PPeKTHUBHOH KOHIEHTPAIMM KaMead W ITAHOJIOBOIO
IKCTPAKTA, MOJYyUYeHHbIX M3 KopHeii F. violacea mo oTHomeHHIO K HCC/IeAyeMbIM
IITAMMAM BHPYyca rpunna (MKr/mJ)

Hccaenyemble o0pasubl MW Npenaparbl IHITamm BUpyC rpunmna
CpaBHEHUsI A(H1IN1) A(H3N2)
Tamuduiro 10,7+0,63 31,0+0,63
PumanTanun 11,7+0,14 11,6£0,18
DTaHOJIOBBIN IKCTPAKT 0,5+0,01 0,6+0,02
Kawmenp 0,7+0,03 0,3840,01

Bocxoauia 3HaueHuss EC50 npemapara Tamuduro (0,8 mxr/mia mpotuB 31 MKr/mut) u B
14,5 paza — Pumanranuna (0,8 mxr/min mpotus 11,6 mxr/mi). Oanako, 3Hauenne EC50
nanHoro oopasma (0,5 mxr/mur) B oTHomennn mramma A(HIN1) Tonpko nmpumepHo B 2
paza npeBocxoamwio EC50 Tamudutro (10,7 mxr/min) u Pumanraguna (11,7 Mxr/mo).

Ananmu3 nokasareneid 3pGeKTUBHON KOHIIEHTpAIMK KaMean u3 kopHei F. violacea
U TIperapaToB CPAaBHEHMSI MO3BOJSIET 3aKIIOUUTh, 4TO 3HaueHuss ECS50 storo oOpasma B
orHomenuu Bupyca A(HIN1) B 15,3 paza (0,7 mxr/mun npotus 10,7 MKr/mit) IpeBOCXOIAT
sHauenus Tamuduro u 16,7 paza — anamornyHoro nokasarens Pumanrtaguna (0,7 MKr/mit
npotuB 11,7 mkr/mi). CpaBHUTENBHO BBICOKOU cTeneHbio ECsy B OTHOIIEHUMH JaHHOTO
BHUpYyCa XapaKTEPU30BaJICA U ITAHOJOBBIM 3KCTPAKT U3 3TOCO OpPraHa pacTeHUs, KOTOPbIA
o JaHHoMmy 3HadyeHuto B 21,4 pasza mpeBocxomun Tamudumro (0,5 mxr/ma npotus 10,7
MKr/mi) 1 B 23,4 paza (0,5 mxr/min npotuB 11,7 mxr/min) Pumanraaus.

Bricokuii ypoBenb xumuorepaneBtuueckuii unjaekc (XTU) ans oboux mrammoB
BUpyCa TPUINA MOKa3aJld KaMmeIb M ATAHOJOBBIA 3KCTpakT u3 KopHs F. violacea: ot
>142,3 no >263,0. B TO e BpeMsi, 3TAHOJIOBBIM SKCTPAKT U BbDKUMKA, MOJYYEHHBIE U3
CEeMSIH 3TOr0 BHJA pacTeHus, oOnajganu HU3KUM ypoBHeM XTU B OTHOIEHMHU IITamMMa
A(HIN1) — >18,2. Jns mramma A(H3N2) sTor nmokaszaTens ObUT JOCTATOYHO BHICOKHM U
Haxoawics Ha ypoBHe >200,0 u >125,0 (3TaHOJNOBBINA AKCTPAKT M BBIKUMKA W3 CEMSH
COOTBETCTBEHHO). CpaBHUTENbHBIA aHANN3 MPOTUBOBUPYCHOM aKTUBHOCTU 3TAHOJIOBBIX
skcTpakToB F. violacea u F. kuhistanica ¢ npenaparamu cpaBHeHust nokasain, uro XTU
HKCTPAKTOB PACTEHUs B JECATKU pa3 MPEBBINIACT aHAIOTMYHBIN MMOKa3aTelnb PuManTannna
u Tamudmto, y koropsix XTU He npeBbian 32,7.

«Cpenu JeKapCTBEHHBIX pacTeHWH mpeacraBurenu poja Ferula L. cuurarorcs
OoraTbiM HMCTOYHUKOM TMPOTUBOMHUKPOOHBIX COCIUHEHUM, MPU STOM pa3IUYHbIC BHJIbI
depysbl  00mafaroT  CHeMUUYSCKUM  aHTHOAKTepHadbHBIM  jaelicTBuem»  [48].
[IpoBeneHHbIi HAMU paHee aHAIU3 HAYYHOM JHUTEpaTyphl MO3BOJISIET OTMETUTH, YTO
«aHTUOAKTepUANIbHBIMH CBOWCTBaMH 00J1aal0T MHOrme BuAsl pojga Ferula L.,
MPOM3PACTAIOIINE B PA3TUYHBIX TOYBEHHO-KIMMaTthdeckux 3oHax. [llupokuit apean
pacnpocTpaHeHusl U aJanTaiys JaHHBIX PACTEHUN K CIEeIU(PUUYECKUM YCIOBUSAM CpEIbl
oOuTaHus OO0YyCIIaBIMBAIOT BapualOeNbHOCTh HMX BTOPUYHOTO MeTabomm3Ma U, Kak
CIIEZICTBHE, BRIPAKEHHOCTh UX OMOJOTHYECKOM akTUBHOCTH [49, ¢. 115-122].

Pesynbrarhl mccieqoBaHus MOKa3aid, YTO ISl TeCT-IITamMma S. aureus muamerp
30HBI YYBCTBHUTEIBPHOCTH K 00pasliaMm, IOJIYYeHHbIM W3 KOpHeH m cemsH F. violacea,
coctaBysier oT 17,0+£0,7 Mm 1o 19,6+0,5 MM, 4TO CTaTUCTUYECKH 3HAYUMO MPEBBIIIAET
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aHAJIOTWYHBINA TOoKa3arenb jis PS. aeruginosa, Kl. pneumoniae u C. albicans. 3ona
orpanuueHus pocta tect-mramma C. albicans Bokpyr 1uckoB, MPOMUTAHHBIX KaMEIbIO U
ATAHOJIOBBIM KCTPAKTOM, MOTYYEHHBIMU U3 KOPHEH, a TaKXe€ BBDKMMKON M 3TaHOJIOBBIM
OKCTPAKTOM M3 CEMSH OTOr0 BHJA pacTeHWM, He TmpeBblmana 8,5+0,6 MM, UTO
CBUJIETENICTBYET 00 MX BO3MOXHOM ()YHTHUCTATHYECKOM JIEHCTBUU.

CpaBHHUTEIbHAS OLICHKA aHTHOAKTEpHAbHON aKTUBHOCTH KaMeZeil U3 KOpHEH Bcex
TPEX HCCIEIOBAaHHBIX PACTEHUM IMOKa3aja, YTO MOBBIIIEHHON aHTUCTA(UIOKOKKOBOM
akTuBHOCTBIO (P <0,001), xapaktepusyercs kameap U3 kopHei F. violacea (tabnuma 7).
JluameTp 30HBI 3aJep)KKM pPOCTAa TECTOBOrO ITaMMa S. aureuS BOKpYT JIHCKa,
MPOMUTAHHOIO 3TOM KaMenblo, Haxoawicss Ha ypoBHe 19,3+0,5 mM, B TO BpeMmsa Kak
KaMmezb, TonmydeHHass w3 kopHedd F. gigantea u F. kuhistanica, npomemoncTpupoBaina
OJIMHAKOBYIO AKTUBHOCTH B OTHOIIIEHUHU 3TOTO MHKPOOpraHu3Mma. Tak, WHTHOHpyromias
30Ha pOCTa 3TOr0 MUKPOOPTraHW3Ma BOKPYT NHCKOB coctasisa 12,3+0,7 mm u 12,8+0,6
MM COOTBETCTBEHHO.

Taoauna 7. -CpaBHUTeJbHASA OllEHKA AHTHOAKTEPHAJIBHOW AKTHBHOCTH KaMeJen,
NMOJIy4YeHHBIX U3 KOpHeii Tpéx BuaoB poxa Ferula L.

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

Bce kamenu, mosydeHHbIE W3 KOPHEH MCCIEAYEMBIX PACTEHUM, HE OTIMYAIUCH
MEKTy COOOH 10 YPOBHIO OakTepHIMIHOro 3ddekra Ha TecToBbIN ITaMM PS. aeruginosa:
or 9,840,3 MM mo 9,9+0,9 mm (p >0,05). Hwuskoli u nUpUMEpPHO OIUHAKOBOM
aHTUOAKTEPUAILHON aKTHUBHOCTBIO XapaKTEPU30BAINCH BCE HCCIENyeMble 00pa3ibl B
ornomennu Kl. pneumoniae: ot 8,8+1,0 mm 1o 10,8+0,9 mm (p >0,05).

Kak ™Mbl oTMmerwim paHee, kamenb U3 KopHei F. violacea mposBuia
dyurucratrueckoe neiicteue Ha C. albicans. OnnHako, kamenp, MoaydYeHHas U3 KopHei F.
gigantea, moka3aja HeCKOJIbKO ToBbIIIeHHBIH (10,2+0,8 MM) MpoTHBOTPHOKOBBIH A dHeKT
npotuB 3Toro TecroBoro mramma (pl <0,001), nHo cxoxee 3nauenue (pl = 0,002) c
oOpa3rioM, MoNy4eHHbIM M3 KopHedl Buma F. kuhistanica (9,9+0,7 mwm). B Hamem
WCCJICIOBAHUA COK W ATAaHOJOBBIC SKCTPAKTHI, TIOJTYyYCHHBIE W3 CEMSH, HE TPOSBIIN
BBIPAKEHHOM AHTUMUKPOOHOM AaKTHBHOCTH: 30HA 3a/IEpKKH pPOCTa BOKPYT JUCKOB,
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IPUTOTOBJICHHBIX M3 MaTEPHAJIOB, MOJYUYEHHBIX M3 CEMSH BCEX TPEX BUJIOB (Pepyiibl, HE
npesbimana 6onee 8,0+1,0 MM, 9TO CBHAETEIBCTBYET 00 HMX HHU3KOM OaKTEPUIIMIHOM
s dexre.

Takum o6pa3oM, TaHHBIC HAYYHOW JUTEPATYpPhl M MPEIABAPUTEILHBIN CKPHHUHT
nokas3bIBaroT, 4yTo BUABI poma Ferula L. — F. violacea, F. kuhistanica n F. gigantea,
npou3pacTaromue Ha TeppuTopur TamKuUKUCTaHa, MO Hayajla HAacCTOSIIETO
HCCIEAOBAHUS OCTABAIUCh (PApMaKOTHOCTHYECKN HeU3ydeHHbIMU. [1oiydeHHbIC HAaMU
pe3ynbTaThl  MPENCTaBISAIOT  CO0OM  MEpBYH  HAy4YHyl0  HMHGOpMAIUI0 O
(apMaKOrHOCTHYECKOM XapaKTepuCcTHKE 3TUX BHI0B pona Ferula L. Buasr F. violacea u
F. kuhistanica o01amgaroT MHOr0OOCIIAIONINM ITOTCHIIMAIOM IS pa3paboTku HOBBIX BAB
1 3P (EKTUBHBIX (PUTOTEPATNIEBTUUECKUX MPENApaToOB.

BbIBO/1bI

1. Onpenenensl MOPGHOTOTrO-aHATOMUYECKHE TUATHOCTUYECKHE MPU3HAKN KOPHEW BUIOB -
F. violacea, F. kuhistanica u F. gigantea, npouspacraromux B Tamkukucrane. Y F.
violaceae B kjeTkax OCHOBHOW TapEHXWMBbI KOPHEW BCTPEYAIOTCS IMPHU3MATHYCCKHUE
KPHUCTaJUTBI, KOTOPBIE MPU aHATOMUYECKOM HucciienoBanuu kopueir F. kuhistanica u F.
gigantea ne HaGnronatorcs. [lapenxumHbie KieTku KopHel F. violaceae, B otimune ot
F. kuhistanica u F. gigantea, 3amoiHEeHbl KpaXMaJbHBIMH 3€pHAMH M HUMEIOT Oojiee
pa3BuThbie cocyabl [15-A].

2. IlpeacraBieH MepBbIii BCECTOPOHHUI HellelieBOi MeTabonmoMHbli ananu3 F. violacea,
BbISIBUBIINY 419 paHee HE OMMCAHHBIX METAOOJMTOB ISl 3TOTO PoAa W 3HAUYUTEIHHO
pacHIMpUBIINN €€ U3BECTHOE XUMHUYECKOe pazHooOpa3ue. MHOro4nclieHHble, paHee He
ONMCaHHBbIE,  METa0ONUTHI  OOHApPYXKEHBI B  TEPHEHOMAHBIX,  IMTUKAMATHO-
(GEeHWINPONaHOUIHBIX W QJKaJIOWAHBIX  Merabonmuueckux  myTsax.  upoko
pacTlpoCTpaHEHbl CEeCKBUTEPIEHOMIbI, KyMapUHbl W HOBBIE QJIKAJIOHIbI, YTO
NMOMUEPKMBACT X 3HAYMMOCTh B XUMHUYECKOM Mpoduiie u 0codble METaOOTUTHIESCKIE
BO3MOXKHOCTH ATOro Bujaa [7-A, 22-A].

3. AuddepeHnmanpHplii  aHaTu3 KOpPHEH © CeMSH BBIABWI OpraHocnenuduaHoe
oOoraiieHne MeTa0oIuTaMu, JEMOHCTPUPYIOIIEE UYETKYI0 OMOCHHTETHYECKYIO
cnenuanu3anuio. CemeHa oOoraimeHsl aMIHOKHCIOTAMH M alKaJIOUAaMH, B TO BpeMs
KaK KOpPHHM XapaKTepHU3yIOTCs 0ojiee BBICOKUM cojep:kaHueM TeprieHonaoB. [Ipoduns
METabOJIUTOB B MCCIEAYyEeMbIX 00pa3llax HampsMyl0 3aBHCUT OT CIOco0a MOJy4eHHS
UCCIIEyeMOro 00pasia: ATaHOJOBBIE SKCTPAKThl MO3BOJSIOT BBISABIATH OOJbIIEE
KOJINYECTBO METAa0OJIUTOB, CBS3aHHBIX C IIUKMMaTaMH, (EHWINPONAaHOUIaMU U
TEpIIEHOMIaMH, TOTJa Kak KaMelb W BBDKMMKH COJEp’KaT COEAMHEHHsS U3 Kiacca
dbenunnponanouaos [7-A, 22-A].

4. KopHu U cemMeHa HMCCIIEIOBAaHHBIX BHJIOB (Depylibl XapaKTepU3ylTCs CHelupUuIecKuM
XUMHUYECKUM cOCTaBOM. KOpHU XapaKTepu3yroTCsl HATHUMEM XUMHUYECKIX COSTMHEHUN
CpenHeld W BBICOKOW MOJIEKYJSIpHOM Macchbl, B TO BpeMs Kak CeMeHa OOoraThl
HU3KOMOJICKYJISIPHBIMH COeTMHEHUAMU. OCHOBHBIMU XUMUYECKUMHU KOMIIOHEHTaMH KaK
KOpHEH, TaKk CeMsH BCeX TPEX MCCIEIOBAaHHBIX BUAOB (PEpyJIbl SBISIOTCS XMMHUYECKUE
COEIMHEHHUS, OTHOCSIIUECS K KjaccaM KyMapuHOB, (J1aBOHOUIOB U TepreHou 0B [10-
A, 14-A, 23-A].
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. [loBbIlIIEHHAsT KOHIIEHTpAIUs MOMU(PEHOIOB OOHApy»KeHa B KaMeIW W CIUPTOBBIX
9KCTpaKTaX, MOJyYeHHBIX U3 KOpHel u cemsH BuaoB F. violaceae u F. kuhistanica, uro
CYIIECTBEHHO OTJIMYACTCS OT 3HAYCHHS BEDKMMKH M3 BCEX OOpA3IOB, MOJYUYCHHBIX U3
KOpHel u cemsH Buaa F. gigantea. BwDkuMKa M3 CEMSH M ATaHOJIOBBIH IKCTPAKT U3
kopHeit F. violaceae xapakTepu3yrTcs BBICOKUM aHTHOKCHUIAHTHBIM TOTEHIMAIOM [2-
A, 16-A, 19-A].

. Kamenr u3 kopueit u cemsu F. violacea u F. kuhistanica obmamaer BbIpaskeHHOI
BUPYCUHTUOMPYIOINIEH aKTUBHOCThIO B OTHOLIEHUH IITaMMOB Bupyca rpunmna A(HIN1)
nu A(H3N2). IlporuBOBHpYyCHasi aKTHUBHOCTh KaM€IW W HTAHOJOBBIX HKCTPAKTOB
XapakTepu3yeTcs: HU3KMMH 3HadeHusMu d¢dextuBHor koHuneHtpauuu (EC50) wu
UCKITIOUNTEIFHO BBICOKMMH 3HAYCHHSIMH XUMHOTeparneBTuueckoro uHaekca (XTH),
MPEBOCXOASIIMMH aHAJIOTHYHBIE TOKA3aTeIu KOMMEpPUYECKHX mpernapaTtoB Tamudiio u
PumanTtagun. [1-A, 5-A, 9-A, 11-A, 12-A, 13-A, 18-A, 20-A].

.In vitro nHaumbonbpmel aHTHOAKTEpHUATHPHOW AaKTHBHOCTHIO XapaKTEPHU3YIOTCS BCE
o0Opa3Ipl, IMOJydYeHHbIE M3 KaMeAu | ceMmsH Buaa F. violaceae, kortopsie
MIPEUMYIIECTBEHHO JEHCTBYIOT HAa TECTOBBIM IITAMM 30JOTHCTOrO CTaMIOKOKKa (S.
aureus), MposBJIsisE HE3HAYUTENbHBIM aHTHOAKTEpUATbHBIN 3()PEKT MPOTHUB TECTOBBIX
mrammoB Ps. aeruginosa u Kl. pneumonia [4-A, 6-A, 8-A, 17-A].

PEKOMEHJIAIIMU IO ITPAKTHYECKOMY
NCIHOJBb30BAHUIO PE3YJIBTATOB UCCJIEJOBAHHBIE
. Pe3ynpTaThl aHaTOMO-MOP(OJIOTMUECKOr0 U3YYEHHUS KOpPHEW MCCIIEIOBAaHHBIX BHUOB
pacTeHHUl MOXKHO pEKOMCHJIOBAaTh KaK OJWH U3 CIIOCOO0B  HIACHTU(DUKAIIIN
npencrasurenei poga Ferula L.
. Pe3ynbrarhl MeTabO0JIOMHOrO HCClieJoBaHMs KOpHel u ceMsH F. violacea 3akiaapiBaroT
MPOYHYI0 OCHOBY Uil JajdbHEWIIEro W3ydeHHs UX (HapMaKOTHOCTHYECKOTO,
(GapMakoIOrH4ecKoro W TMPOMBIIUICHHOT'O TMOTEHIMana, a TaKXke IO3BOJSIOT
OOBEKTUBHO OMNPEACIUTh MNOMJIUHHOCTh M JIOOPOKAYECTBEHHOCTh JIEKAPCTBEHHOTO
PaCTUTENBHOTO ChIpbsi. Mcronb3oBaHHbIE B pabOTe€ METOJOJOTUM TOATBEPKAAIOT
BBICOKYIO 3(DPEKTUBHOCTh COBPEMEHHBIX MHCTPYMEHTOB META0OJIOMUKH B TOHMCKE U
UACHTU(UKAIIMY HOBBIX METaOOIHUTOB.
. Pe3ynpTaThl uccnenoBaHWil MO W3YYEHUI0 XMMHYECKOTO COCTaBa OCHOBHBIX TPy
OMOJIOTNYECKA aKTUBHBIX KOMITOHCHTOB CEMSH W KOPHEH MOXHO PEKOMEH/IOBATH IS
pa3paboTku (papMaKOMEeHOW CTaThbU U JIEKAPCTBEHHBIX MPEMApPaTOB Pa3IAYHOTO
CIIEKTpa ACHUCTBUA.
. PesynpTaThl WM3ydeHUs BUPYCHUHTHOWPYIONICH AKTHBHOCTH WCCICIOBAHHBIX BHUOB
bepysbl CBUIIETEIBCTBYIOT O BHICOKOM MPOTHBOTPUIIIO3HOM d(DPeKTe KaMeau U CeMsH
Buga F. violacea. DTo mo3BoisieT pEeKOMEHA0BATh JaHHBIC MaTepHajabl B KavyeCTBE
OMOJOTHYECKA AKTUBHBIX JT00ABOK TPHU TEpalUM BUPYCHBIX 3a00JICBaHUN BEPXHUX
JbIXaTEIbHBIX MyTEH.
. Pe3y1bTaThl OlIEHKHM aHTUOAKTEpUAJIbHON aKTUBHOCTHU MO3BOJISIIOT PEKOMEH/I0BATH
JTAHHBIE BUJIbI PACTEHUI B KAYECTBE ChIPhS ISl pa3padOTKU MpenapaToB MPOTUB
MH(PEKITMOHHBIX 3a00JIeBaHUN PA3TUUHON ITHOJIOTUH.
. PesynpTaThl uccnemoBaHUs PEKOMEHIYIOTCS I BHEAPEHHS B Y4E€OHBIN MpoIlecc
kabenp dapmakorHosuu, ¢GapMaxKoIOrud, MHUKPOOMOJOTMH, BHUPYCOJIOTUH U
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UMMYHOJIOTHH MeTuIMHCKUX BY3-0B 1 KoywtemKei, a Takke B ACITEIHPHOCTh HAYIHO-
HCCIIEIOBATEIbCKUX IEHTPOB. Marepuanbl paboThl MOTYT OBITh MCIOJIB30BaHBI MPHU
BBITIOJTHGHUH HAyYHO-UCCIICIOBATEILCKUX IPOCKTOB AacCIHUpPaHTAMU W COMCKATEISIMU
(hapmareBTH4eCKOro, XHMHUIECKOT0 M METUIIMHCKOTO TIpoduie.
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MYKAIJINMA
MyOpamuun MaB3yu TaxkukoT. Kamon (mot. Ferula, pyc. depyna) 6a rypyxu,

pyctanuxow Trynaop, owinam Yarprynxo (Apiaceae) mOXHJI MeIIaBaa Ba Jap
MHUHTAaKaXO0u TYHOTYHM Kyppau 3aMuH Mepysaa: Ocuéu Mapkasi, kuiBapxon Ocuéu
[lapk#, kumBapXxow UKJIMMAIIOH MybTaauia, Muénazamul, Adpukou llumonn Ba
Yanyon Ba Oab3e kumBapxou ABpyrno Ba kKuTbau Amepuka [1, c. 1248-1259; 2, c.
1233-1257].

«bapou KMCMXOHU pyU3aMHUHII Ba 3epU3aMHUHUM HAMOSIHIAroHW aBioau Ferula
L. ryHoTyHHMHM Bacen XMMHUSBH Xoc acT. Tabcupu TabobaTnm HaMyaIXxou TYHOTYHH WH
pycranii 60 JOIITAaHM MYXTaBOM OalaHIW paBFaHu 3(upi, kuciaoram Qepyni,
acapeseH, dapHesudepos, ymOemtudepoH, ceckBUTeprieH, acadoeTun, KymMapwuHU
CECKBUTEPICHA, acuMadOeTHUANON Ba AWrap MNalBacTaruxoW XUMHUSIBA HUPTHOOT
nopan [3]. MaBuyausiTu TEpHEHOUIXO, a3 YymJja JUTEPIIEHXO Ba CECKBUTEPIIEHXO,
WHYYHUH, TAbCUPOTHU 3UIIUMUKPOOH, 3WTN3aHOYPYFil Ba 3WIHIIapa3uTHH 00 OHXO
aJlOKaMaH]I, UKTUJIOpU Ta00oO0aTUM UH aBJIOJM PYCTaHUPO 003 xaMm Oemrap TabKU
MeKyHaH» [4, ¢. 31-39].

Camr (mmaM Ba € IIMpad pyCTaH@) SIKE a3 Yy3bXOM ap3ULIMAHIU
HaMmosiHAaronu aBnoau Ferula L. meGoman, KM OHPO Jap MIAKIM XYIIK Ba Tapy
TO3a, YaBxapxorw mapbatu obl & cnuprtii mcrudoma Mebdapann. YaBxap Ba
mapbaTtu a3 KUCMXOU PYU3aAMUHIA Ba 3€pU3AMUHUU HAMYJAXOU TYHOTYHU HH
pyCTaH@ XOCHJ IIyJapo XaHToMH OEMOPHUXOHM CHUPOSTHA Ba FaWpPUCUPOSTH
nctudoaa MexkapaaHa Ba 6a kop mebapaHa: CHUIIM MIYIIXO, OTaIlak, 0eMOPUXOHU
CTaUIIOKOKKHIO CTPENTOKOKOKKHA Ba BUPYCH, AuabeTu KaHa, TapOoa, acTMmau
OpoHXMAII, 0EMOPUXOU YUTAPY TYp/IaXx0, aTEPOCKIIEPO3U Mar3u cap [5, c. 419-422; 6,
c. 59-62; 7].

Pycranuxou aBnmogu Ferula L. a3 xaaum Oapou TabobaTh OeMOpPUXOU
cucrteMau acab, 6a MoHaHau OeMopun AJicreiiMep, Aap/, AEMpeccus Ba KallUIIXypH,
O6apou TabobaTtu omocu Oaacudar (capaton) uctudona memynang [8; 9;10, c. 1913-
1921].

Tapkubu puroxumussit Ba (GabOIHOKUM OMOJOTUU HaMyIXou aBjiogu Ferula
L. meTtaBoHaH a3 xamaurap xesne dapk noira 6omana. MacanaH, Taxkuku F. assa-
foetida GdapkusaTXOpOo Hap MyXTaBou maWBactaruxou (QeHont, ¢GabOITHOKUU
3UAMOKCUIAHTA Ba MPOUIXOU paBFaHX0oU 3pupupo aap 6ailiHu MOMYJIITCUAX0€E, K1
Iap OalaHIMXOUW TYHOTYH MEpYySHI, MyalsH kapd. TuOku MabaiymMoTH MyaaudoH:
«pavomHOKMN HHCOaTaH OajaHAW 3WIMOKCHUIAHTA Ba MYXTaBOW IMaliBacTaruxou
deHomr map OaifHW TOMYJIATCHSAXOM MJap OalaHAMXOM Hazappac YOUTHpIIyaa
Mymoxuaa mymaact» [11].

Taxauium MeTabonoMid UMKOH MEIUXaa, Ki TaMOMH MPOGUIN XUMHSBUU Xap
AK KUCMM pyCTaHuU ImmM@doOaximl OMyxXTa IIaBaj, NMalBacTaruxou HaBU TaOUMU
yMmMea0axin MyaWssH rapAaHa, bTUMOJHOKHA Ba CaMapaHOKMU THUEXITapMOH#, 00
Ha3apJOIITH TardupEéOMN TapKuOU pycTaH@l BoOacTa 0a IIapOUTH MYXUTU aTpod,
rapBapuill Ba MaBCUM, TAbMUH Kapja 1masaa. Mctudomgan ycynxou MeTaboaoMi 1ap
OMY3UIIN PyCTaHUXOU MMGOOAXII YUXATU MyalsiH KapJlaHu NaiBacTaruxou ¢pabo,
HazopaTH cudart, CTaHAAPTU3ATCUSIN TOPYXOU TUEXHA, MHUYHUH, JapKH MEXaHU3MXOHU
TabCUp Ba OexaTapuh OHXO axaMUiITH MyXuM pgopaja. Omys3uiin XaMaqoHuOau
naBactaruxou ¢aponu Ouonora 60 uctudoga a3 ycyiaxow mnempadTad TaxJIWJI,
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MMKOHMATXOW HaBpO Oapou Kaimid Ba TaXUSH JOPYXOU MYyOCHp 00 Makcaam OexTap
HaMyJaHu cudaTH 3UHAAT#A Ba caJloMaTUM HHCOH dhapoxam meopan [12, c. 97-105].

«YaBxapxou a3 pelra Ba KUCMXOU PyW3aMHUHHUM pycTaHUXou aBioau Ferula L.
rupudTamryia HucoaT 6a BUPYCXOM T'YHOTYH TabCHUPU 00310paHIarupo AOpaH, Ku
WH OHXOpO 0a YOWUry3uHM MYHOCHOe Oapou [OpPYyXOM aHbAHABUU 3UIMBUPYCH
Ta0aun Meauxaa» [13]. TuOku MabIyMOTH WIMUM MaBYy/1a, «<HAMOSHIATOHU aBJIOIU
Ferula L. nopou TabCUpHU KaBUM 3UAUAUMUKPOO# Ba 3UNIN3aHOYpYFit MeOoman [14;
15; c. 82-93]. TaxKUKOTXOW KJIIMHUKHA, MHUYHUH, HUIIIOH JTOJAH[, KM 0ab3e HAMY/IXO,
06a Monanmu F. assa-foetida, metaBoHann pap tabobatu COVID-19 camapanok
uctudomaa maawg» [16, c. 152-165; 17, c. 364-385].

bapou Yymxypun TOYMKHCTOH HAa TaHXO IIAPOWTH MAXCYCH TAOWHMIO MKJIM,
0aski TYHOTYHMH OJIJaMU HAO0OTOT Ba XalBOHOT HU3 Xoc acT. Hamynxou ryHOTyHH
aBnomgu Ferula L. acocaH pycTaHUXOU Kyxi Oyda, oHxo Oermrap gap OajaHIuxou a3
300 To 3600 meTp a3 catxu O6axp mepysaHa. Jdap Xyayau KUIIBaAapyd MO, KU MUHTaKau
KyXCcop acT, 37 HaMyaIu HAMOSIHAATOHU WH aBjoj Oa kaiia rupudTa myaaasi, Ku 6-
TOU OHXO Oapon Yymxypuu TOYMKHCTOH HAMYIAXOU SHACMHMKI 0a XUCOO MepaBaH]I
[18, c. 321-326; 19, 250-320].

Taxgunm  agabuéTth  WIMHA ~ HUIIOH  MEIUXaJd, KU  XYCYCHUSITXOM
(GbapMaKOTHOCTUKHA, a3 4YymJia TaxXKUKOTH MHKPOCKOINA Ba MeTabOIOMUH
HaMosiHaaronu aBnoau Ferula L., 6axycyc Hamyaxou F. violacea, F. gigantea Ba F.
kuhistanica, xu nap Yymxypuu TOqUKUCTOH MEPYSIH, TO X0JI 0a TaBpu KOt omyxTa
Halyaaana. buHoOap uH, ry3apoHUIaHW OMY3UIINA aMUKU (apMaKOTHOCTUKUM WH
Hamyaxou Ferula L. mopou axamusTd Oy3ypru HaszapusBi Ba amaliid Oyma, Xeje
MyOpam meOoIa.

Japayau kopkapou WIMHA IpoOjgeMa MaBpUOd OMY3HII. TaxKUKOTHU MapOyT
0a akcapum Hamyaxou aBioau Ferula L. acocaH a3 4OHHMOU OJMMOHHM KHIIIBAPXOH
XOpUYUU HA3AMK Ba JAyp aHYOM Joja InymaaHa. A3 dqymiia, MyXaKKUKOHU §30ek
TapKuOU XMMUSIBUM KUCMXOU PyW3aMUH# Ba 3epu3aMUHUU Hamyaxou Ferula L -po,
KU J1ap MUHTAKau OHXO MepysH/, 6a TaBpU Baceb MaBPUAU OMY3HUII KAPOP JOJAAH/T
[20, c. 275-284; 21, c. 52-56; 22, c. 172-177; 23]. Oun 6a Tabcupu TabobOATHIO
MEITMPUKYHAHIa HaMyJIXOM HWH pycTaHd, ku Jgap xyayau KazokucrtoHl,
Kupruszucron Ba TypkMaHUCTOH MEPYsSIHII, UTTWIOOT J1oaa myaaact [24, c. 487-503;
25, ¢. 109-111]. Xycycusarxou duroxumusisuu F. tadshikorum, xu gap TouukucToH
Mepysia, gap Taxkukorxou lllapomos . Ba gurapon, TaBcud mymaany [26, c. 18-23].
ba omy3umm xocusTxou GUTOXUMUSIBA Ba (abOJTHOKUM OMOJOTMU HAMOSHIATOHU
aBnoau Ferula L. naxxyXUIIXou MyXaKKUKOHHM CEPIIYMOPHU KHUIIBApXOU ABPYIIO Ba
Ocué OGaxmmpa mymaang [27; 28; c. 31-39; 29, c. 9-14; 30; 31]. davoaHOKUU
suAAUMuKpooun F. gigantea xabmaH gap acapxoum WiIMuM XacaHoBa [32, ¢. 96-9§]
oBap/ia I1ygaacr.

bo Byuyau wH, gap amabuétu WIMHUM MaB4yJa MabIyMOTH Kodia oua Oa
XOCUATXOU (PapMAKOTHOCTUKUU HaMmyaxou Ferula L., Ku gap mapouTH T'yHOTYHU
Tabuunto 3xojiornn Yymxypun TOYMKUCTOH Pyl MEKyHaH I, 0a MYIIOXHAa Hapacul,
KU UH MyOpaM OyJaHM TaXKUKOTHU IUCCEPTATCUOHUU MOPO TAbKU MEKYHA/I.

PoOuranm TaxkukoT 00 OapHOMaxo (JIoMXxaxo), MaB3yXOH HJIMM. TaxXKUKOTH
nuccepratcusi 6eBocuta 60 «bapHOMau HaBlIaTUU PYUIIA CaHOATH TOPYCO3H Jap
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Yymxypuu Touuxkucton 6apou comxou 2021-2025» (Kapopu Xykymatu Yymxypuu
TouukuctoH a3 28-ymu oktsi0pu conu 2020, Ne 569) anoka jmoimnta, THOKM TaTOUKU
MaB3yun uWiIMHM Kadenpanm (apMakorHO3Ws Ba TAIIKWIU UKTUCOOU (hapMaTCEeBTHH
MIAT “IOATT 6a nomu AOyanin mouu CuHo” Ba jouxau dapMoummu “Amexou
XOMM pacTaHUTuU Japau napéu Xapanron (Paxkamu kaitau maBmatii Ne 0124TJ1579)
[33] Ba MaB3ym TamadbOycMu WIMA-TAAKUKOTHH Kadeapan MHUKPOOHOIOTHA,
uMMyHosnoruss Ba Bupycosiorus MJ/T-u JloHumroxu paBiraTuuM TUOOUM
Touukucton 6a Homu Abyanin noHu Cuno “Omy3uiid GabOTHOKUMN 3UTUMUKPOOUHN
pyctanuxou mudodaxmu ToOYUKUCTOH WYpo Kapja IIrygaacT.

TABCU®U YMYMHUHU TAXKUKOT
Makcamgu TaxKHKOT. OMY3UIIN XyCYCHUATXOU (PapMaKTHOCTUKUU CE HAMYIU
aBnogu Ferula L.: Ferula violacea, Ferula gigantea Ba Ferula kuhistanica, xu nap
xyayau Yymxypuun TOYMKHUCTOH MEPYSIHLL.
Basudaxon TaaKuKOT:

1. T'y3apoHMIaHU OMY3UIITN MUKPOCKOIIUM PEIIaxou HAaMYIXOU TaXKUKIIIaBaHIaH
Ferula L.

2. T'y3apoHngaHM TaxXKUKOTH FalpuUMaKCaTHOKM MeTaboloMuM pema Ba
TyXMuxou F. violacea, XaM4yH 0OOBEKTH aCOCUHU TaXKUKOT.

3. OMy3umm XycycusiTxou Tmpodwim mMerabojJoMuUM peria Ba Tyxmuxou F.
violacea BoOacta 6a y3B Ba ycyiu 0a JacT OBapJaHW HAMyHAXOU MAaBPHUIN
TaxKUK (camF, puiypia Ba 4aBXapxo).

4. OMy3HIIN XOCUITXOHN (DUTOXMMUBHUHM HAMYHAX0 a3 peliaxo Ba TYXMHXOe€, KU a3
HAMYJIXOU TaXKUKIIaBaHgau Ferula L. 6a mact oBapaa mrygaasz,.

5. MyalisH kapJlaHu MYXTaBOU TMOJU(PEHOIXOM yMyMHA Ba HUKTUAOPHU
3SWTMOKCUIAHTUN HaMyHaxoe, KM a3 pelaxo Ba TYXMHUXOM HaMyJIXOHU
TaxKuKinaBaHaan Ferula 6a qact oBapja mrymaaH/a.

6. Ap3eoun TAbCUPXOU BUPYCMAHBKYHAH/IATH, 3UAAUMUKPOOT Ba
3UAAM3aHOYPYFMM HAaMYHaxOd a3 pellaxo Ba TYXMHUXOUM  HaMYJIXOHU
TaxXKUKIIaBaH/1a.

O0BekT TaxKHKOT. OOBEKTH TaXKUKOT caMf, (UINypJa Ba YyaBXapXxou a3
peraxo Ba TYXMUXOHU ce Hamyau aBinoau Ferula L. (F. violacea, F. gigantea Ba F.
kuhistanica), xu gap xyayau Yymxypun TOYMKUCTOH MEPYSIH, MHTUXOO0 IIyJaaHI.

Magp3yun TaxkKuKOT. TaBcubu GapMaKrHOCTUKHA, a3 Yymiaa TaxXKUKOTH
MUKPOCKOTIH, OMyXTaHU Tpodusn Metabonomuu Hamymu — F. violacea, Taxjivim
MYKOWCABHM  (PUTOXUMUSBA, OaxoAUXUM  TabCUPU  BUPYCMaHBbKyHaHOArd,
(babOTHOKMM 3UJAUMUKPOOUIO 3UAM3AMOYpYFUM 4YaBXapxo, KA a3 peliaxo Ba
TYXMHUXOU O0BEKTXOHU TaXKUKIIaBaHaa 6a JacT oBap/aa IIyaaaHI.

HaBronnu ujMmnm TaXKHUKOT:

1. bopn HaxycT TaxXKMKOTH MUKPOCKOIIMH COXTOpH pemaxou F. violaceae, F.
kuhistanica Ba F. gigantea oMmyxTa 1IyI.

2. bopun HaxycT TaxJuIM XaMayoHUOAu MeTa0OoJIOMHUU FalpuUMakcagHOKu F.
violacea IeNTHUXO/1 TapauI.

3. bopu HaxycT MaxcycusTH MpoUICO3UN META00JIOMHUH PEIIaxo Ba TyXMHUXOH F.
violacea BobOacta ©0a y3BM pycTaHh Ba Tap3u TUpu@TaHH HaMyHau
TaxXKUKIIIaBaH/1a HUIIIOH J10/1a IIy/.



4. bopu HaxycT oua 0Oa XycycHATXOM (DUTOXMMUBUM peIIaxo Ba TYXMHUXOHU
HaAMyJIXOM TaxKuKiaBanaau Ferula L. mabiymoTxo 6a macToBapia IIygaH/I.

5. bopu HaxycT oum ©O0a wMyxTaBoW TOJU(PEHOIXOM YMyMidi Ba UKTHAOPH
3UAAUOKCUIAHTUM PeIIax0o Ba TYXMUXOM HaMyAXOM TaxkukinaBangau Ferula
MaBJIYMOTXO0 0a JacToBap/a LIyaaH/.

6. bopu HaxycT (abOTHOKMM 3UIMBUPYCUM HaMyHaxoe, KU a3 pelaxo Ba
TYXMHXOU HAMyAXOW TaxKukKinaBaHgau Ferula 0a nmact oBapna mrygaasp,
MyKappap Kapjaa mry.

7. MabiyMOTH WJIOBaria ouj O0a XyCYCHSITXOM 3WIJAMMUKPOOMH HAMyHaxou a3
peliaxo Ba TYXMHXOM HaMyaxow MaBpuau omysuinu Ferula 6a mact oBapaa
ITy/I.

AXxaMusATH Ha3apusaBA Ba WIMHMIO-aMaJIMU TaXKUKOT. AXaMUSITU  Ha3apUsBUU
TAXKUKOTU JUCCEPTATCUOHMHU Ma3Kyp a3 Baceh HAMyJaHU MabJIYMOTH Ha3appac OuJI
06a TaBcudu papmakorHoctTukun Hamyaxou Ferula: F. violacea, F. kuhistanica Ba F.
gigantea, xu nap xyayau Uymxypuu ToumkucToH Mepysua, nubopar act. Haruyaxou
6a gact oBappamymga Oapou 4YyCTy4YyiM capyaliMaxod TaOuél Ba JTypHAMoOU
MHUHOABAAU KOpPKApAu JopyBopuxou Immudobdaximn gap acocu Hamyaxow Ferula
axaMHSTU KaJloH Aopajd. ['yHOryHMM Baced XUMHSBH, KU Jap TaXKUKOTH Mas3Kyp
MyalisiH KapJa IyJgaaHa, MaH3apau Metadbonomuu asiaoau Ferula L.-po xene Baceb
Meco3aJ] Ba a3 POXXOU OMOCMHTETUKHUHU J1ap UH PYCTAaHUXO YapaéHEéOaH a UTTUIOOTH
ap3UIIMaH METUXA/I.

AXxamMusTH amMalind TaXKUKOT a3 OH MOOpaT acT, KM aBBAJIMH UTTWIOOT ouj 0a
XyCcycusiTXon ¢apmMakorHo3uu ce Hamyau Ferula O6a mgact oBapma 1mrymaacrt.
MaswaymoTun Oagactomaga owja 0a coxTopu MOPQOJIOTH-aHATOMUM  PEIaxo,
npopuan MeTaboJIOMHMHM pellla Ba TYXMUXOW Hamyau F. violacea, VHYYHUH,
HATUYaXOW OMY3HIIM XOCHSTXOM (PUTOXMMHUSBA MeTaBOHAHI OO Makcaau
ry3apoHuganu auddepeHcuarcusu OatHuHamyauu aBiiogu Ferula L. uctudona
maBaHa. Hatngaxou omys3umm GpaboTHOKUN 3UAAUBUPYCH Ba 3UITUMUKPOOUM CaMF
Ba YaBXApXOU CIUPTUM PYCTAHUXOPO METABOH XAHTOMU HMHTUXOOM MaHOaBbXOU
Tabuim Oapou KOpKapAW JOPYXOM HABU BaTaHUU JOPOM XOCHUSITXOHM IrdoOaxim
nctudoaa oypa.

Hykraxou 6a xuMos IIEMTHUXOAIIaBAHA:

1. Maumyn ajoMaTxOM MHKPOCKOMHMHU peIIaxo MyalsH Kapjaa Iyaa, TapKuou
Honupu moopat a3z 419 merabommt Gapow Hamyau F. violacea omikop rapaui.
BobGacrarun Tapkubu MOIIax0o a3 yCyJdu OIKCTPAKCUs Ba XYCYCUSITU Y3BW
3axXvpalllaBuy MaiBacTaruxo Mykappap Kapja Iy Jap pelraxo naiBacTaruxou
MUEHAI0 OallaHIMOJIEKYJIaBid Ba TEPHEHOUAXO, Jap TyXMHUXO Oomamx —
MeTa0OMTXON TACTMOJIEKYJIaBid, AMHHOKHUCIOTAaxX0 Ba aJKaJOUAXo Oaprapi
TOPaHI.

2. Tarfiupnazupun OallHUHAMYIA Ba Y3BUM MYyXTaBOWM TMOJU(EHOJIXO Ba
MUAIATHOKUM  (AabOJIHOKUM 3UTUOKCUAAHTA Jap pelaxo Ba TYXMHXOH
HaMyAXOM TaAKUKIIyaau aBioau Ferula L. myaiisH kapaa mya. Mc6ot rapaun, ku
qaBXapXOW JTAHOJUU pelaxo Ba QuiIypaam Tyxmuxou F. violacea nopou
WKTHUIOPY HUXOUU 3UAAUOKCHUIAHTA MeOOIIIaH I

3. ®abonHOKUM OanaHau BUPYCOO3MOpPAHAATMU CAMF Ba YaBXapXOW 3TAHOJIUU
pemaBy TYXMUXOM Hamyaxou F. violacea Ba F. kuhistanica Hucbat 0a BUPYCXOU
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sykomu A(HIN1) Ba A(H3N2) myaiisn kapaa mya. bapou namynu F. violacea
TabCUPU OajaHAu 3UJIUMUKpoOON HuUcOAaT ©Oa MHMKpPOOXOM TrpamMmycOar,
($habOTHOKUM XA a1 akaia Hucobat 6a Mukpodaopau rpaMmaHda Xoc acr.

Japayayn 3pTUMOJHOKMH HATH4axoM Iucceprarcus. Hykraxo Ba Xysnocaxou
WJIMHHU TaXKUKOTHU JUCCEPTATCUOHM Aap 3aMUHAU Xa4MU KO(puu KOpxou j1abopaTopi,
TaBacCyTH HCcTH(OAAa HaMyJAaHM TAaYXU30TH MYOCHPH JOpOM TYBOXHOMA,
TaKpPOPKYHUU 3HEN Ba YCYJIXOM MYOCHPH KOMIIIOTEPHA Jap KOpPKapad OMODH,
WHYYHUH, TaKpU3Xou MycOaT 6a makojiaxow nap Mavamiaxow Oa dexpuctu KOA
Ha3au Ilpesupentn Yymxypum ToOYMKMCTOH  JOXWIIIIyJa Ba MadaJUulaxou
oaitnanmunanuu gap CKOITYC unngekcatcusiiinyga aCOCHOK KapAa uyaaaHy.

MyTtobukatn muccepTarcus 06a IMMHOCHOMAaM MXTHUCOCH WM. TaxKukoTu
nuccepratcuonin  6a mmHocHoMan KOA-u  nHazmu Ilpesmgentu  Yymxypuu
TouukucToH a3 pyitm uxrtucocxou 3.4.2. Xumusu ¢papmaTceBTH, papMakOrHo3us,
Oangxou 1. «MyalissH KapAaaH Ba XOCHJ KapJaHM Moadaxodw (aboi, MalgouIIm
TaOMUM OHXO, MyalssH KapJaHh HUPTUOOT Ba KOHYHMSITXOM OallHM COXTOp Ba
XOCUSATXOU HUH MoAAaxo»; 3. «OMy3uIlM TapKUOMW améu XOMH PYCTaHUHM JTOPYTH,
MyalssHKyHUM  MaiBacTaruxou  TaOu#l, KOpKApAU  YCYIXOM  YYJOKYHH,
CTaHAApTU3ATCUSl Ba Ha3zopaTu cudatu améd XOMU PyCTAaHUXOM Iudobdaxir Ba
IAKJIXOW Jopyri gap acocu oH» Ba 3.3.19. Mukpoobuosorus, 6anau 11. «Tabcupu
OMMIIXOM OMOTHKHA Ba abuoTMK:m Oa MHKPOOPraHHU3MXO, MEXaHU3MXOU
MyTOOMKIIIAaBUU OHXO Ba YCTYBOPHA HUCOAT 04 OMUIXOM MYXUTH aTPOdh».

Caxmu maxcuu OoBTanabu mapédtu mapavan WiIMi Oap TaxKHUKOT. Myasiud
qyCTYYyHA UTTHJIOOTUPO OHJ 0a MaB3yW NaXYXHUIIH TUCCEPTATCHOHM, TaXJIWJIN
capyaliMaxou aBBAJIMH Ba TaxXJIWJIM MabIYMOTXOM afabuétu miaMuu 6a MaB3yu
TaXKUKOT OaxIIMaally1apo MyCTaKHJIOHA aHYOM J10JaacT.

Kucmu nabopatopéi Ba 3KCHEpPUMEHTAIUM TaXKUKOT a3 Tapadu Myautud
MYCTaKWJIOHA Jap Mouroxxou kadeapaum (papMakorHosusi Ba TAIIKWIN WKTUCOIU
dbapmacetun  MAT «JIATT 06a Homu AOyanit unbHu CuHo»; nabopaTopusu
kadeapan MUKpOOHOIoTHs, UMMYyHoIorus Ba Bupyconorusu MIAT « I TT 6a nHomu
AObyani nouu Cuno»; jabopatopusi kadeapan MUKPOOUOJIOTHS, BUPYCOJIOTUST Ba
UMMYHOJIOTUSIU MTF «JloHunikanan THOOH-MYTUMOUH TouuknucTon»,
nabopartopusiu  MyxoduzaTd  3UIIAUBUPYCMU  Mapkazu  WUIMMR-UCTEXCOJIMU
MHUKpOOHOJIOTUsl Ba BUpycosiorus, Anmarto, KazokuctoH Ba jgabopaTtopusu
buonorusu pycranuxo, Jonumroxu Parrepc, UMA an4yoMm momaa mrymaacr.

Makcan Ba Basudary3opud TaxKUKOT, MHYYHUH, Oappacuu HATHU4Yaxo Ba
4yaMb0acTU XyJIOCaXOoW JuccepTarcuss OO0 MIITUPOKM POXOApOHUW WIMHA cCypar
rupudraact. CaxM MIaXCUU Myajuidd a3 MaTHU puUcojia Ba MHYYHUH, (PEeXpUCTH
MHTUIIOPOTH (UITypaa OapMeosi.

Myammudg gap TapXpe3ud TaxXKUKOT Jap XaMa Mapxajlaxod TaxXKUKOTH
ry3apoHujaniyaa, O0eBocuTa HUINTUPOK HaMyJa, MabIyMOTH MYOCHUPH a1a0uETH
WJIMHUU BaTaHM Ba XOpUYUPO oM 0a MaB3yu IUCCEPTATCUST TaxXJIMI Kapaaacrt,
KOPKapJy OMOPUM MABOJM XOCHWIIIYJIApo T'y3apOHHIAACT, HATUYAXOU TaAXKUKOTPO
TaxJIMJ1 HaMyJaacT, OHXOPO Jap XyJ0caxo Ba TaBCUSIXOM aMallil yam0acT Kapaaacr,
HHTUIIOPOT Ba TY30PHUIIXO OMOJA KapjaaacT. XayMHU acocit Ba XaJIKyHaHIau
TaXKUKOT MYCTaKWJIOHA MYPO Kapja IIyJaacT, sk KATOp HaTUYaXou HaB opaj Ba a3
CaxMH IIaXCUH JUCCEPTAHT Aap WM I'YBOXA MEIUXA.
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TacBu0 Ba aMalIMCO3UM HATHYAXOH AUCCEPTATCHUSI. MyKappapOoTH acOCHH KOP
nemHuxo1 Ba 6appaci mynana: nap Kondepencusu 6aitHanvunanuu XVII wimi-
amMaimid oiuMoHu 4aBoH Ba goHumyyéau MIAT «IJITT 6a nHomu AOyanit nuOHuM
Cuno» pgap wMaB3yum «Macbkagaxou MyOpamMu TaXKHMKOTXOU MYOCHUPU TUOOH»
(dyman6e, 2022); The 2rd International Conferenceon Natural Products and Chronic
Diseases, (Jokarta, Indonesia, 2024); International Conference of Clinical
Microbiology, Virology and Infectious Diseases (Vienna, Austria, 2024);
International symposium: «Plants and Human Health» (Dushanbe, 2024);
KondepeHcusn qyMxypussBUA HIMA-aMaJIdN allpeIui OJTMMOHHU YaBOHY JOHUIIYYEHH
MTFE  “/lomummkagam  tuOOW-uuyruMouu  Touukumcton’  ([dymanbe, 2025);
Kondepencussu V cononaum OaliHanmuiaauu uiMma-amanuu MTE “Jlonumkamau
TnoOH-nyTuMonu Toyukucron” ([ymanoe, 2025).

TacBuOM TaxKMKOTH JOUCCEpPTATCUS Jap MaujIuCH KOMUCCUSU OaliHU
kadeapaBun npobinemasit ouag O6a danxoum Hazapussii MAT «IJATT 06a HOMM
Aoyani nuobau Cuno» (Ne 5 a3 «13» maiin commm 2025) cypat rupudTraacr.

HWHTHUIIOPOT a3 pyiiu MaB3yd AuccepTaTcua. A3 pyilu MaBoau aucceprarcus 23
TabIuPOTH WIMHA HaAIIp IIygaacT, KU a3 OHXO0 4 Makola Jap Madallllaxou
TakpusmaBangan Komuccusu onun atrectarcnonun Ha3gu [lpesumentn Yymxypuu
ToyukucToH, 3 MakoJja qap Mavauiaxou uHaekcusmasangan SCOPUS, uHuyHuH, 16
Makojar (QUIIypAaxo Jap MayMyaxod KoH(]epeHCHsxon WiIMii-amMalaid Ba
CUMITO3UYMXO 0a TaOb pacugaaH/I.

Coxtop Ba xaumm maucceprarcusa. [lucceprarcuss map Xxaumu 195 caxuda
Tabaud myaa, a3 MyKaaaMma, TaBCU(PU YMyMUHM TaXKUKOT, IIapXu aaa0ouéT, 8 6oou
TaXKUKOTH Xyaid, Oappacit, Xyjgocaxo, TaBCHUIXO Ba (exXpuCTH aaa0OuéTH
ncrudogamymga (52 — 60 3ab60Hm pycii Ba 253 — 60 3a00HXOM XOpHUYil) HOOpAT acT.
Jlap TaxKuKOTH auccepratcus 23 pacm Ba 23 yajJBal oBap/a IygaacT.

TABCHUDOU YMYMUU TAXKUKOT

MaBog Ba YCyIXOM TaxKHKOT. XaMuyH OOBEKTU TAxXKUKOT C€ HaMyau
pyctanum aBiogu Ferula L. uctudona mynmaun: F. violacea, F. kuhistanica Ba F,
gigantea. HaMyHaxo a3 MUHTAKaxod TYHOTYHH TaOUMIO WKIUMUU YyMxypuu
Touuxkucton (mapau Bap3o6 Ba BMKDB) map 6ananauu a3 1180 to 2251 merp a3
catxu 6axp yaMboBap# rapauaaaHI.

ba cudatu maBOoaM TaxkHMKIIaBaHAA caMf (IIMpau PYCTaH#A) Ba YaBXapXOH
CIIUpTHE, KM a3 pemaxo rupudra myaaHa. MHIyHWH, adioiypaaxo Ba 4aBXapXxou
CIIUPTA a3 TYXMUXOM PYCTAHMXOM TaxKuKIIaBaHga HcTH(oma Kapaa NIyJaH.
XoKaxoM XYyIIK Ba YaBXapXOM pEIIaBy TYXMUXOM PYCTAHUU MaBPUAU TaXKUK 0O
yCcyiau TakMuiédran Mo oMo/1a Kapa IygaHI.

TaxkMKu MHUKPOCKOIIUM pellaxou Hamyaxou Ferula L. maBpumu omy3uIn
kKapoprupudTa a3 pyiu METOJAMKAUM MabMYJIU TaXJIUJIU MUKPOCOXTOPH Ty3apOoHHUIA
Ty,

bapou ry3zapoHugaHu TaXKMKOTHU MeTa0O0JIOMH Ba TaxXJIWiIW (DUTOXUMUSBI
xpoMaTorpagusiu Moebria 0O MacCC-CIEKTPOMETpHs, XpoMaTorpadusu MOebI'MU
Oamanacudatr Ba CHEKTPOCKONUSU PE30HAHCH XacTauM MarHutii 0a kop Oypaa
1Ty TaH]T.


https://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%81-%D1%81%D0%BF%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F

dabOJTHOKMU MaxCyCH BHPYCMaHBbKYHAHJIAaTMd MaBOJIM TaXKHUKIIaBaHIApPO
MyTOOUKM dacTypu meTonn «dactypaman oua 6a ry3apoHUAaAHU TaXKUKOTXOU TO
KJIMHUKUM MABOJM JIOPYBOpH» MyaWssH Kapaa myjd. bapou MyalssH HamyJdaHU
$haBbOTHOKUM 3WIIUBUPYCUU YaBXAPXOU TaXKHUKIIABAHIA IITAMMXOH BUPYCXOHU
3yKOM Jopou ¢Gopmysiaxom aHTureHun TyHoryH: A/V1ad/2/09 (HIN1) Ba
A/Almaty/8/98(H3N2) uctudona mygang. XaMuyH MEBEPU TabCUPU MYIIAXXaCH
SUAAMBUPYCUM TaliBacTaruxo HumoHauxaungan xumuoteparneBTia (HXT) xwucod
Kap/a I1y/1, Ki OH TaHOCYOM KoHceHTpaTcusu 3axporuauu Mmopiapo (KT50) nucbatu
koHceHTpaTcusu myaccup (KM50) ndpona mexyHna.

DabonuAITH 3UAAUMHUKPOOHH YaBXapXou PyCTaHUPO 00 ycynu auckomauddysi
(YA), 60 uctudona a3z 4 Hamyau MTAMXOM CTaHIAPTUU MATOTEHUU OaKTEPUSIXO
MyalstH Kapaa myn: Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia
coli, Klebsiellaec pneumonia. OMy3WIIn XOCHUITXOM 3UAAU3AHOYpyFan HuUcOAT Oa
mramMmu Mewbeépun Candida albicans, 60 wuctudoma a3z myxutu ruzounm Cadypo
ry3apoHH/IA Iy,

Kopkapan omopun maBog 60 uctudoma a3 Oacraum OapHOMaxoW amallud
Statistica 10,0 (Statsoft, UMA) uypo kapaa mya. Mybragun OynaHu rypyxoanauu
HaMyHaxo MyBoduku kputepus [llanupo-Yunk nypo kapaa mya. Mykouca KapaaHu
SKYaHI TypyXu MyCTakuIm Muxkgopin myBodukum U- kputepusu MaHH-YUTHH,
rypyxxoum Bobacta MyBopuKd T- kputepusiu BHIKOKCOH aHYyoM Joda IIyA.
Xambacrarit TuOKu kputepusiu [Tupcon cypat rupudr.

bapou kopkapaum oMopuu OMy3UIIN (HABOTHOKUM 3UIIU3YKOMI TaXKUKOTHU
HaMyHaXxOM XaMau HaTHU4axo XMCOO Kapaa IIyJAaHI Ba XaMuyH XaTOWM MHEHAU
crangapTi udomga kapaa mynana. Hatuyaxou 3 o3mouinu Myctakuil oBap/aa Iy, K1
Xap ske a3 oHxo 4 mapotuba takpop momt. Mapkustu OalHU 3uEAa a3 Oy TypyX
O6apou axamMuTu omopin 60 mMcTudoaa a3 TAXJIWIN SIK OMWIAW TUCTIEPCUOHN TaXJIWI
kapaa mygasg. Apsumu p <0,05 a3 qyuxaTu oMopiA MyXUM XHCOOHUa Iy,

Hatuyaxou TaxKukoT. buHOo 0a MabiaymoTu agabuETH WIMA, HAMYAXOU
apnogu Ferula L. a3 pyiim HUIIOHAXOU aHATOMHIO MoOpdoJOTA a3 xamaurap
TadOBYTH YUIAA AOpaHd. A3 4ymiia, «XaHTOMH OMY3WIIU y3BXOM BereTaTuBuUu F.
foetida myaiisiH Kap/a MIya, KA IaKJI Ba COXTH Xy4alpaxou SMUAECPMHUC HUIITOHAXOU
TAlIXUCUU alléd XOMHU MH Tu€x medomiaHa. ba ralip a3 WH, pemiaxod HaMyHaxou
TYHOTYHCOJIM WUH HaMyJ a3 pyiu Japadyad WHKUAIIO(PH MUHTAaKaW Ty3apoHaHIa Ba
TaBOHOMHU YHCYPXOHU acocuM rucronori papk mekyHanma» [34, c. 899-908]. Bane nap
anabuét oua 6a TaBcudu aHaTOMHIO MOopdonorun Hamyaxou aBiaoau Ferula L., xu
nap TodMKUCTOH MEpYSHI, MabIyMOT MaBYyJ HecT. bo mapHazapmomTu rydraxou
00110, 1ap Mapxajgau aBBaJid KOP a3 YOHUOM MO TaXKUKU MUKPOCKOIIMU peraxou F.
violacea Ty3apoHU/A MY/,

XaHroMM TaxJIuiu OypuUIlM KyHIAJIaHTU (Map3i) pella MyKappap Kapaa Iy,
KU MyCcTI0X a3 9-16 kaTopu Xydalipaxou JeBopaalioH radcu KaxBapaHr ubopar acrt.
XaHTOMU TaxXJIWJIM MHUKPOCKOIUM CcaTX MYIIOXUAa MeIIaBad, KU Xydahpaxou
MyCTi0XHU pema 0o skaurap dyade xoouna (pacmu 1 -Al), 6ucépkynua medormany (4-5
KYHUY) Ba IIAKJIU HUcOaTaH cydTa gopann (pacmu 1 -Bl).

Hap Oypumm KyHaajgaHr (rosma, parxoy KCujieMa Ba IapeHXuMaun Xydaipaxo
06a xyom munma MemaBanHn. KoBokuu Xydalipaxou MapeHXuMa 00 Kpaxmall IMyp
myaaana. Falp a3 Max3aHu (XOJUTMXOM) IIM30T€HR Aap Xydalpaxou mapeHxuma
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KPUCTAIXOW MPU3MATUKA HU3 MaBUyJ acT. KucMm acocum mapeHXuMau KUPIIPO
Xy4yailpaxou 00 Qocuna wgolrupuiynga TallKUI MEIUXaHJ Ba a3 KOBOKHUXOIO
TapKUIIIXOH cepiryMop uoopat acT. Jlap kabpu napeHXUMan KAIIP MaX3aHXOU Maii-

Pacwm 1. -Eypnnm KyH,ua.uaHm pemau F. violaceae

JOUIIIAIIOH IIW30TeH: Auaa MemaBan. Hypxou Mar3id gap camMTU paguaiti Ty
KaIllMIIyaaHI, XaMUYyHUH Xydalipaxou IapeHXuMa, KA 00 MOIIaxou FU30MHU
3aXupaBii, SbHE JOHAXOU KpaxmaJ Myp IIyJaaaH, 0a Xxyou HaMmoEHaHI.

MuHTakam TIEpUCUKIMM CUJIMHAPU Mapkasih a3 Oodram acocht Tamrkui
IIy/1aacT, KU Myp a3 KPUCTAJIXOU CEPUIYMOPHU IIa3MaTukit Mebomana. TaXxKukoTh
MHMKPOCKONA HaBbU OcOAHAUATMU CUCTEMaM Ty3apOHaHJaW peliapo MyasiH Kap/.
Kam0uit nap maxiu xajakau sSiKJIyxT napajien 6a caTxy pelia YOUTrup Iyaaacr.

Hap Mapxajam [AYyIOMH OMY3UIIM XYCYCHUSTXOM aHaToOMit-mopdosoruu
PYCTAaHUXOW TaXKUKIIyIa OMY3UIIM MUKpPOCKONUU peman F.  kuhistanica
ry3apoHujaa mya. Mykappap Kapaa Iy, KA peliad Bail MUCIM pelad KaMoJIu
OyHadII IaKIu MyJaBBap Jopa.

XaHroMU TaXKUKU MHUKPOCKONMU OYpUIIM KYHJQJIAHTU pEIlan UH HaMyJ ce
KabaT auaa MemaBaj: MycTIoX, KUIIpU MOTUAON Ba CUIIMHApU Mapkasi. IIycriox
paHIu KaxBard gopaj, pemapo a3 OepyH MenyiioHajd, a3 7-8 KabaTu aHa03aalloH
sKXena uoopat acT, ku 60 skaurap xene gadc xobugaana. Cumnac, map 3epu NycTiIoxX
HYpPXOM paauajiii, Max3aHXOHW IU30TeH, Xydalpaxou MapeHXuMau IMmyp a3 JOHAXOU
KpaxMmajl, HypXOoHu Mar3il, MUHTaAKaxou kaMoOai Ba pjiosMa 4OUrup myaaaHsm.

Xyualipaxou THapeHXxuMau HOTUIOW KajloH Oynma, mapmaxow Kame radc Ba
Ak MyJaBBap € Oaizamiakyi gopaHi. AKcapu xydailpaxo KUcMaH € myppa 00
JIOHAXOM KpaxMas myp mygaasn. bemrapu xydanWpaxo KMCMaH Ba € myppa Iyp as
JTOHAXOM KpaxMaJliid XacTaH/I.

Hap Oypuiu KyHOaJaHT JOHAXOW AaHJO03aallloH XypAu Kpaxmal Jauaa
MeIlIaBaH/l, COXTOpAIIIOH MypaKKa® HeCT, IIAKJIAlllOH MyaaBBap Ba Oaif3aBi acr.
Xy4ailpaxom HYPXOM Mar3il JOpOM MHUKJIOPU 3UEAM Kpaxmal xacTtana. ap
MapeHxuMau Xydalpaxo MaBUYyIUSITH Xydalpaxod AOpPOM TUTMEHTXOM 3apn
IUKKaTYaJOKyHaHAaaHJ. XaMOH TaBp, KM MHTU30P MepaBajl, Aap OypuII parxou
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Kcuiema, (proama Ba XydJapaxou mapeHXuma Juja MeIIaBaH/I, KU ITaKId MyJdaBBap
Ba Kallli1a JOPaHI.

Hap MaymMyb, TaXJIWJIN HATUYAXOU MUKPOCKOIIUSIM OypUIIN KyHAAJIaHT U pelian
F. kuhistanica HuoH 0/, KU Jap MyKouca a3 KcuiieMa (josMa XauMu XeJie Xypapo
WIIFOJI MeKyHaHA. Mar3u pemarnosi acocaH a3 Oodram acochi Ba a3 Xy4dalpaxou
JIEBOpAAIIOH HO3YKHU MyIaBBap Mmyp IIyaaacrt.

Mapxanan ceoMU TaXKUKOTH aHATOMU-MOP(OJIOTUM pelIaxo HaMylIXou
Ferula-xon 6a makyxuIll IIOMMIIIIYIa OMY3HIIM MUKPOCKONHMHU perman F. gigantea
Ooyn. Mykappap Kapaa mygaacT, KU pemian F. gigantea COXTOPH MyaaBBap A0pa.
Baii a3 6epyH 60 nycTioXu cepkadbaTil mylIoHWaa IIyaaacT Ba a3 Xy4yailpaxou Baceb
Ba Oopuk wubopat act. Kump KucMu 3MENM pemapo MIIFOJI MEKyHaJl Ba a3
Xy4aipaxou JeBOPTYHYKY OOPHK Ba AApO3pysau KaJd-KaJau JaBpad pella Kaluaamryaa
nbopar act, ki Kapub docunaxou GaitHUXyqalpaBid XOCHI HAMEKYHAH/I.

Xyualipaxon mapeHXUMaBUU KUIIP, 0a MOHAHAW AUTap Xydalipaxo, MOJIax0ou
FU30MU OIXTUETHA (Kpaxmaj) gopaHa. MHUyHUH, Aap KUIIPp Max3aHXOU CXU30TCHHA
qOUTMp ILIyJaaHJ. DJIEMEHTXOU ry3apoHaHaa (Hailyaxou KCuUjeMa) aMHUKTap, Jap
CUJIMHJIPU MapKa3d BOKEh TapaAuIaaHI.

XaHrOMM TaxJIWJIM MUKPOCKOINUM OYpHUIIM KyHAAJaHTU pellad UH HaMyau
Ferula my HaBbm Haiiyaxo: MOpIICUM 3UY Ba HAPAOOHA-CYPOXIOP MYIIOXHOA
MemaBana. Kucmu ¢uosma cyct udoaa €draact (HucbataH xkambap acT); HYpXOH
Mar3i TO mapeHxumau Kuiip Mmepacana. Keunema Har3 uakummod édpraact: Hallguaxou
OH cepuiyMop Oyaa, TO Mapka3u pelia naxH Inynaana. Haitwaxou gap mapkas
qourupiiyga HucOat Oa Halyaxou KaHopw KajnoHTapania. Kcuiema a3 Hailtuaxou
aJloxyJa Ba Typyxia noopat acT. Xy4yaiipaxou ImapeHxumau Kuiip, 6a MOHaAHIU JUrap
Xy4apaxo, MOJTIaX0U FU30MHU IXTUETH (JOHAXOW KpaxMail) Ba Max3aHXOM CXU30TeHM
nopauna. Haituaxou kcusaema KaThUsIH Jap CUJIMHAPU MapKa3in QOUTHp 11y 1aaHI.

«XaMOXaHTCO3MHU TaxXJUIM MHUKPOCKOIA 00 mpodunu metabomomi ap3éouu
xaMaqyoHnb6an (HapMaKOTHOCTUKUM AalI€d XOMM JOPYTHMU PYCTAHUSIBUPO TabMHUH
MeHaMos. YyHUH MyHOCHMOAT MIMKOH MeIMXaJl, KU Ha TaHXO XYCYCHSATXOU TapKUOHU
cuaTi MeTaboIUTXO 1ap Y3BXOU I'YHOTYHU PYCTaHA MyalsiH Kap/ia 1maBaH 1, Oaaku
TaBpaxon OMOCHHTETUKUU TAIaKKYJIN 4y3bXOHM aCOCHMU XUMHUBHA HU3 MMaWTUpH Kapaa
maBaHa. A3 qymila, TaXKUKOTH FapUMaKCaJIHOKH KaOmauu Mo ouja O0a Hamyau F.
violacea TacoUK HaAMYJ, KM MPOGUIM MeTabOJIOMUN pellaxo Ba TYXMHUXOW MH HaMYy/I
060 (abOJHOKMM POXXOM IIMKUMATHA Ba (PEHUINIPONMAHOUINA, UHUYHUH, OMOCUHTE3N
aJIKaJIOUIXO Ba TEPIICHOMIXO MYaisiH Kapaa MemmaBaa [35].

«Metabosomuka € pouICO3uu MeTa0OJIOMA CaMTH HAaBM WJIMMA Jap COXau
O6uosiorus Ba Tu6 Mebomaa. Taxjauim MeTaboJioMil MeTaBOHA ] XaMuyH miaTdhopMaun
caMapaHOKU TaxJIWJIA XaM 0apou TaXKUKOTH (PUTOXUMHSBUU allléd XOMH PYCTaH# Ba
XxaM Oapou 4YOpaOMHMXOM MYHTa3aMH HazopaTu cudaTu MaBOAU PYCTAHUTH Ba
TUEXTOPYX0 XU3MaT KyHam» [36, c. 243-253].

bo nmapHazapaomTi axaMusTU WIMHMIO aMajud WH OaxId WM, Mapxajlau
HaBOATUM TAJKUKOTH MO TaXJWJIM METaO0OJIOMHH pellla Ba TYXMHXOM PYCTaHHH
00BEKTH aCOCUU TAJIKUKOT — F. violacea maxcy0 Me€dT.

Taxaunu metadboioMuu ralipuMakcaaHoku F. violacea 60 uctudoma a3 mMacc-
CIIEKTPOMETP Ty3apoHuja Imya. Yaasaaum Macc-XycycusiTxo 00 €puu TabMUHKYHUHU
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o6apuomaBuu Bruker Metabo Scape Taptu® moma mya Ba mac a3 myparradcosi 540
MacC-XyCycusT OOKi MOHA. MeTaboIUTX0M 3XTUMOJIN CaTXU YbTUMOJIHOKMH 2a Ba 3
TaBaCCyTH MYyKOHCa KapJaHH CHEKTPXOM MacC-XyCycHUsITXo 00 maiiBacTaruxou
MabJIyM Ba MOUTOXM CIEKTpaInuM in-silico MyaiisiH kapaa mryIaHI.

bapou myalisiH kapaaHu MOXUSTH MTAWBACTATUXOU OLIKOPIIYJA BA TACIAUKHU OH,
KA OHXO MeTaboJMTXOM Owmojiorin MeOommaHa, Ha MOJJIaXOd CHHTETHK,
HUIIOHIUXaHaaxou mabdoxat 6a maiiBactaruxou tabuii (IIT-maboxat € NP-likeness)
ap3¢0u Kapaa Iy aHI

Hap u" maBpuj, 6emrapu coxTopxou xuMusiBuu (n = 470) MyaiissH kapaamryaa
6axou a3 0 Ganana rupudraana. bapou caHyuim MUHOABIAW axXaMUSITU OHMOJIOTUU
OHXO, COXTOpPXOM MyailsiHkapaamyaa 6o moiroxu mMawiaymorxou IIXIIAB (6apou
MeTa0OJIMTXON aBBaJIMs) Ba SKYAH[ KOJUICKCUSH MAXCYJIOTH PYCTAaHUTHHM TaOuuu a3
noiiroxu Masiaymorxou IIMJIIT, Gapou mMeTOOOIUTXOM JYBYMHH PYCTAHUXO
MyKkounca kapaa mya. A3 540 coxXTopxow XMMUSBUM MyaWsHKapaallyaa TaHXO Ce
anaa gap STOH MOWTOXXOM MabJIyMOTXOM TaxXKUKIIyAad OMOXMMMSBHA OHUAa HAIIY.
Hap MaumMyb, HMH HATU4Yax0 JOYPYCTUU MYAHSHCO3UM HHUIIOHAXOPO XaMUyH
MeTabO0IUTXOU TaAOU# TACAUK MEKYHAH/I.

MeTtabonuTxoe, Ki MapoOTHOM aBBajl OLIKOP IIyJaaH], TaBACCyTH MYKOHCAU
cabTXO0U TIOMIOXXOM MabIyMOTHU JacTpac Oapou MaxCyjaoTH TaOuuu KaOllaH
MyalssHKapaamygan asiaogu Ferula L. myailsH kapaa myaaHa. MeTaOoauTxou
OIIKOpINyJa uioBa 6ap UH MyBOUKH POXXOU OMOCHMHTETUKH TAKCUM Kapja Inyjaa,
WHYYHUH, T1ap CaTXU CyNnepcuH(pX0 Ba CUHGXOU XUMUSIBH TacHU(] Kap/a IryJaH.

Hap vyagBanu 1 Taxauau MyKOMCAaBUU METa0OIUTXOU KaOjaaH TaBcudIyaa aap
HaMosiHAaronu asiaoau Ferula L. Ba oHXoe, KM OOpM HAXyCT JAap UH TaXKUKOT
MyaisiH Kapaa 1ryaaani, NemrHuxo 1 mygaact. Hatnyaxo ryHoryHuu rycrypaan Me-

Yagsamm 1. -Mukmopu Merabomutxoe, Ku map F. violacea 60 poxXXoM T'YHOTYHH
MeTa0oInKiA cHHTe3 MemaBaH (n=>540)

Muxgop:
Mera6omurxou | MerabommTxoe, Ku gap uH
Poxu MeTabommkit KabnaH TaXKUKOT
MabIyMH AIOECHTU(PUKATCHS
Ferula L. mynaasy (Oopu HaxycCT
UIOEeHTU(UKATCHASL
IIyTaaHm)
TeprnieHOUTXO 1102 213 (143)
[MInkumaTxo Ba GeHUITPOTAHOUIXO 781 121 (83)
+ TUOPUIX0
AJKamonaxo + ruopuaxo 28 56 (56)
AMMHOKHUCITOTaXO Ba MENTUAXO + 6 51 (45)
rubpuaxo
[TonukeTnnxo + rudbpuaXo 1 38 (37)
Kucnoraxou yap6ut + rubpuaxo 149 24 (23)
KapboruapaTtxo + rubpuaxo 2 7(7)
[TaitBacTarmxom HOMabIyM 68 30 (25)
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Ta0OIUTXOPO a3 pyHUM sKYaHA pPOXXOM OMOCHHTETUKHM METAO0OJUKHA HUIIOH
Menuxaa. TaBpe KM a3 yaJaBaiv MeITHUXOIIyAa 0apMeos 1, TEPIEeHOUIX0 aap OaliHu
HAMOSIHIAroHu aBioau Ferula L. TyHOTYHIIAKITapuH META0OIMTXO OOKM
MemoHaHA: a3 1102 maiiBactarum kabmaH taBcudiyaa, 213 agagam gap ©H HaMyOu
Ferula (F. violacea) myatisiH kapja myaana, ku 143-tou oHXo O0pu aBBall a3 YOHUOU
MO OIIKOp rapauaa, bapou TaMoMu aBioau Ferula L. HaB mebotman/.

ba xamMuH MOHAHA IIMKMMATXO Ba (PESHUIMPONAHOUAXO POXU AaCOCUH
MeTa0OIUKUPO TAIIKWI MeauxaHa, Ku 121 coxTopxoum Jgap HH TaxXKHUKOT
MyalsHKapaamyaa, a3 gyymna 83 maiBactaruyd KabjiaH TaBcudHaIygapo gap Oap
Merupaa. Yomubu AUKKAT OH acT, KU 3UEAIMIABUM Hazappac Aap ajaKalloOuIXxo Ba
THOPHUAXOM OHXO 0a MyIIOXHAa pacujl, KU 56-TOM OHXO aBBaJMH MapoTuda, XaMuyH
MeTa0OJUTH HAB METABOH HOMUJI. XAMUYyHUH, TYHOTYHMM aMHUHOKHCIOTaxo Ba
XOCHJIaXOu MeNnTuanA ad30uIId Hazappacpo HUIIOH AOAAHI: a3 6 MeTaboauTH
KabjaH TaBcudiyaa To 45 COXTOp, KM XamMal OHXO Oapou WH aBjiojl OOpU HAXYCT
TaBCcU( ralTaasy.

TakpubaH xamMaud MOJUKETUIXOU UIECHTU(UKATCUSIIIYJAa Ba THOPUIXOU OHXO
(37 a3 38), kabman map aBnoau Ferula L. taBcud Hamygaanna. Poxxou murapu
OnocuHTe3, a3 yymyia 00 KHUCIOTaxoW 4dapOit Ba KapOormaapaTxo ajloKaMaH]I HHU3
a(30UIIM TYHOTYHHU XHMHUSIBHPO HUINOH momaHa. OH ganen TaBaduayxpo 0a Xyn
qaji0 MEeKyHaJ, Ku 23 MeTaOOoJIMT XaMuyH KHCJIOTaXxou 4yapOit Ba TMOPUIXOU OHXO
JIOHMCTA MeIllaBaH/l, MHUYHUH, 7 MaiBacTaruv XUMHsBH, KM O0a KapOoOruapaTtxo Ba
ruOpUaXOU OHXO JOXMJI Kapja myaa OyaaHa, Oopu HaxycT aap aBnoau Ferula L.
MyaiisiH KapJa yaaHa, sbHe KaOjlaH gap aurap HaMOSIHIATOHM WH aBJIOJAW PYCTaHi
MyausiH KapjJa Halyja OyaaH.

YagBanu 2 TakCUM KapAaHU CyNEepCUH(PXOM TEPHNEHOUIXOPO Aap XyAyau
aBnogu Ferula L., HUIIOH MenuxaJ Ba TEPIIEHOMAXOM KabiaH TaBcudirygapo 00
OHX0€, K1 OOPH HAXYCT Aap UH TAaXKUKOT MYyaisiH I1y1aaH], MyKouca MEKyHaI.

Yansamm 2. -Mukaopu MeTab0oIMTXO a3 CynepcuH(XOHU rYHOT'YH, KM TABaCCyTH POXH
MeTa0oIMKuK TeprieHonan nap F. violacea CHHTE3 MeIlIaBaH/T

Muxpgop:
Cynepcunad MeTtabomutxou | MetabonuTxoe, K1 Aap UH
Kabnax TaXKUKOT
MaBIyM  Aap | ugeHTUu(QukaTcusmrygaann (bopu
FerulaL. HaXyCT HIEHTH(OHUKATCHUSIIYTAaH]T)
CeckBuTEepHeHOUIX0+ 714 115 (67)
ruOpUIX0
MoOHOTEPIEHONIXO 126 34 (21)
ATIOKapOTUHOUIXO 1 9(8)
MepoTepneHOUIX0 33 18 (15)
JlnTeprieHonaxo 4 16 (12)
Crepounxo 95 10 (9)
Kaportenonaxo (C40) 3 22
TputeprieHOnAX0 21 1(1)
[TaitBacTarnxonm HOMabIyM 20 8 (8)
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Hatnyaxou Mo 0a 3uémmaBumM Hazappacu TYHOTYHHH TEPIIEHOWAXO, MaxCycaH Jap
cynepcuH(Xou CeCKBUTEPIIEHONIX0 Ba MOHOTEPIICHOUIXO UIIIOPA MEKYHAH/I.

CeckBUTEPIEHOUIXO Ba THOPUIXOU OHXO CylnepcuHbu ad3aausTHOKU JOPOU
714 metabomuTxou KabiaH TaBcudiyaa Ba 115 myaitsukapaamyna gap F. violacea,
a3 yymsa 67 MeraboauTXou HaB OOK MOHAAHI. MOHOTEPIIEHOUIXO HU3 I'YHOT'YHUU
Hazappacpo HHUIIOH J0JaHA, kKu a3 126 merabonutu kabiaH TaBcudiyma Ba 34
COXTOPHU Jap WH TAaJKUKOT MyalsHIIyaa nmbopaTaHa; a3 UH MUKIOp 21 maiiBacrari
Oapou MH aBJIOAM PYyCTaH@ HaB MeOomaHa. ['YyHOryHUU amoOKapOTHHOUAXO 3HUEN
mymana. ap Ferula-xo kabian tanxo 1 HaMosiHIam WH cyrnepcuHd TaBcud Iryaa
oyn. Mo myBaddak myaem, ku 003 8 mailBacTaruxom HaBU WH TYPYXpo MyailsiH
KyHEM.

Hutepnienonaxo (4 aman xabman 6apou Ferula L. mabnym Ba 12 agam Gopu
aBBaJl MyalsHKappgailyjaa) Ba MeporeprneHouaxo (33 aman xabimiaH Mabiym Ba 15
anmaa 6opu aBBajl MyalsiHKapAallyaa) 3U€¢IaBud MybTaauId TYHOTYHUPO HAMOMIII
nonana. Hap cymepcuHdu cTepouaxo 3uUEAIIaBUM Bo3eX 0a mymoxuma pacuma: 10
MeTabOoIUTXO MyaisiH Kapjaa IIyJaaHa, TakpuOaH xamau (9) onxo kabnan Gapou
Ferula TaBcud wamyma Oymana. AmMMO, TYHOTYHMM KapOTHMHOHIXO Ba
TPUTEPIIEHOUAXO HUCOATaH MaxayJ OOKA MOHAAH/I: Iap TaXKUKOTH Ma3Kyp TaHXO 5K
CTEpOUIM HAB Ba Iy KAPOTUHOUIM HAB MYasiH Kap/a IIy/I.

['ypyxO0ananl kapaaHUM MaxcysloTu Tabuwu F. violacea, xu pap HaTU4au
MeTa0OMN3MM MIMKUMATA Ba (PEHUMPONAHOUIA XOCHJI MeEIIaBaH, Aap 4YaaBaliud 3
oBapja IIyjaaacT, Ku Jap OH MeTaboauTxou kabiiaH TaBcudinygau Ferula 6o
METa0O0JIMTX0€, KU OOpM aBBajl Jap MH TaXKUKOT MyalsH Kapja IyaaaH]i, MyKouca
MeIlIaBaH]I.

Yansamu 3. -Muxkmopu MeTabOIUTXO a3 CYNEepCHUH(GXOU T'YHOT'YH, KM 0O pOXXoH
IIIAKAMATHA Ba ¢peHunponaHouna nap Ferula L. cuaTe3 mymaasy

Muxgop:
Cyniepcund MeTtabomutxoun MeTtabonuTxoe, K1 gap UH
KaOJaH MablIiyM TaXKUKOT MyalsiH Kapaa
nap FerulaL. mynaasyg (MetabomTxou 6opu
HaxXyCT MyaiisH Kapaalryaa)
Kucnoraxou dhenoni (C6-
C1) + rubpuaxo 21 28 (21)
denunmpornanonaxo (Coé-
C3) + rubpuaxo > 28(17)
Kymapuaxo + rubpuaxo 606 21 (9)
D1aBOHOUIXO 38 16 (11)
Jluraanxo 21 5@4)
DEeHAHTPEHOUIXO - 1(1)
CTUpHIITUPOHXO - 1(1)
CtunbeHouaxo 4 1(1)
IlenTuaxou xypa - 1(1)
ITaiiBacTaruxom HOMabJIyM 30 19 (17)
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Muknopu 3uéau MeTa0OINTXOU Ka0aaH TaBcu(HAaIIyaa a3 SKIaHI CynepcuHd,
a3 yymJjia KUCIIOTaxou (GeHoJI#, (PeHUIIITPOITaHOUIX0 Ba (DIIABOHOUAXO MYyalsiH Kapaa
mynana. Kucmoraxou denoni (C6-Cl) Ba rubpuaxou oHX0, KU 00 (HabOTHOKHHA
3UAIMOKCUAAHTH Ba Basudaxod CUTHAIUM Xya Mabpydana, ad3ouimym a3 xama
Hazappacu TyHOTYHUPO HHUIIOH AOAAHA: Jap TAaXKUKOTH Mas3Kyp 28 MeTaboIuT
MyalsiH Kapaa mygasa, ku 21 agaam oHxo kabman O6apou Ferula TtaBcud Hamryga
oymann. ba xamun moHaHna, ¢geHunnponanouaxo (C6-C3) Ba ruOpuaXxou OHXO, KM
XaMUyH MaiBacTaruxou MOOAMHUU KaJIUAA Jap OUOCHHTE3W JIMTHUH Ba TaBIUIU
METa0OJINTXOW YIOMUHIapadyan OMOAaKTUBH XM3MAT MEKYHaHJ, TYHOTYHUH HaBPO
HMILIOH JodaHj: 28 malBacrari MyaisH kapjaa myna, ka 17 agaau oH kabnaH aap
apnonu Ferula L. taBcud nHamyna Oymana. Kymapunxo adsoumm MybTaauav
TYHOTYHUPO HUIIIOH JOJAH: Aap MauMmyb 21 agan myaiisiH Kapja 1y, K1 a3 oHxo 9
MeTaboIuT OOpU aBBaJI MyalsiH Kap/ia IIydaaH/I.

Kab6nan nap Ferula L. 38 naBbpu Mmetabonurxou cynepcudu GhIaBOHOUIXO, KU
00 XOCHUATXOU 3UAMOKCUAAHTA Ba 3UTUWITUX00MU Xy MabpydaHa, TaBcud mryaa
Oynana. ap wH TaxKMKOT 0a MO Mysiccap TamT, Kd 16 MeTaboauTxXou HH
cynepcuH(po MyaiisiH KyHeM, KU1 a3 oHXO 11 maiiBactarin 60pu HaxycT MyalsiH Kapaa
myaa Oymana. llymopan meTtabonuTxou MyaMsHKapaallyga, Ku 0a JIMTHAHXO
MaHCyOaH/I, a3 5 maiiBactraruu XMMHSBA Ocrmitap HaOydgaHA, KM a3 OHXO 4 agamal
Oopu aBBajl MyalsiH KapJa myjaaana. bap wioau uH cynepcuHdxou daprapuaomita
nap F. violacea xame nemrap xocuiaxou (EHUIPONaHOUIXOH ITACT MOJICKYJIaBi, a3
qymiia, 1 penantpenoun, 1 ctunbeHou 1 Ba 1 CTUpUINIUPOH MyaidsiH Kapaa IIy1aH/I.

Ankanounxo 0a cuHPH MeTabOIUTXOM AYIOMHHAApayau HUTPOTEHIOP
TaaJUIyK JIOIITa, JOPOU COXTOPU Mypakkad Ba MKTHUAOPU Hazappacu (papmakojori
MebOomana. Kaig kapman 0a MaBpua acT, KU jgap Hamyaxow aBioau Ferula L.
KaOJlaH YyHMH NalBacTaruxo MyausH Kapaa Hamyaa Oymana. ap yaaBamu 4
aJKaJIOUAXOW Jap WH TaJKUKOT MyaWsHIymaa 00 alkajaouaxoe, KU KablaH map
HaMosiHAaronu asjoau Ferula L. mabiaym OyaaHa, Mykouca Kapjaa MeIIaBaH/I.
HaTtnyaxo HUIIIOH MeAUXaH/I, KU XaMau aJKaJIOUIXOU Jap UH TAJKUKOT MyaHsHIITy1a
Oopu aBBanm mgap asnoau Ferula L. xamd xapma mymaana. A3 gymma: 18
aJKaIoOuAXoW TpunTodaHi, 7 ajdKaJOMAW KHUCIOTaW aHTPaHWIHA, 5 COXTOPH
HUKOTHHA Ba 3 ajkamouaw Tupo3umHi. Hatmuaxom Oa mact oBapaalryga HakIIHA
MeTa0OM3MH aMHUHOKHUCIIOTaXOM apoMaTUpO Aap OWOCHHTE3W alIKaJOUIXO Jap
HamossHaaronn Ferula Ttabkum wmexkyHanna. WMmoBa Oap wuH, MyalsiH KapaaHH
ankanouaxou nentuaa (1) Ba ankagouaxou TeTpamati (2) MaBayausaTH abOTHOKUI
Ka0JlaH HOMabJIYMM TENTUICUHTETa3au rallpupubocomaBupo aap asinoau Ferula L.
MEeIIOUHI MEHAMOSI]I.

bapou 6axo noman 6a (papoBOHUM POXXOUM TYHOTYHM OHOCHMHTETHUKHA Ba
cynepcuHdxou 6a OHXO ajokaMaHI 00 €puu MPOGUICO3UU MeTabOoIOME TapKUOU
XUMUSIBUM F. violacea Taxnun kapaa myn. KoOwnu taBaqyx act, KU META0OJIUTXOU
3UEN XYCYCUSATXOU THOPUIN 30XUP HAMYJAH/, KU 0a pOXXOHU CEPIIyMOPH OUOCUHTE3
TaaJUTyK JOpaH, aMMo 0a TacHU(bH OaposIIIOH acoCh JOXUJI Kapaa IIyJaaH.

XaHIoOMHU TaxJIWJIM MaxHIIaBUU POXXOM OMOCHHTE3M MaxCyJoTu Tabui nap F.
violacea Mymoxuaa MellaBajd, KU XHUccand OelTapu MeTa0OIMTX0 0a TepIeHOUIXO,
AMUHOKHCIIOTaX0 Ba aJIKAJIOMAXO POCT MEOS/I.
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Yaasamu 4. - [IlyMmopau MeTtabommrxo a3 cynepcuH(pxou ryHOryH, ku gap Ferula L.
TaBaCCyTU POXM JIKAJIOUAN CHHTE3 MEIIaBAH/

Muxkzop:
Cyniepcund MeTaboauTx MeTtabonuTxoe, K1 Jap HH
oM KabJlaH | TaXKUKOT MyalsiH KapAa IIyIaaHI
MabJIyM Oap (MeTabonmuTX0N 60pH HAXyCT
Ferula L. MyaWsiH Kapoanryaa)
Ankamouaxou TpurntodaHi - 18 (18)
AJKamonxoun KHUCIIOTau 7(D)
AHTPAHMJIA )
Kucnoram  HuUKOTMHAT  Ba - 5(0)
rUOPUIXO
AJIKAIOMIXO0U TUPO3UH - 2(2)
AJIKaJI0MIX0N NENTUIA - 1 (1)
AJIKaIONIXOH JTU3WHHA Ba T'U- 50)
OpUIXO )
AJIKAJIONIXOU OPHUTHHI - 1(1)
INceBnoankajionaxo - 7(7)
AJNKaJIOuaXou TeTpamMaTia - 2(2)
ANKaJoOuaIX0u TUPO3UHA Ba - 3(3)
rUOPUIX0
ITajiBacTaruxom HOMabJIyM - 7()

Hap poxxon MeTa0OJIWKHUHM TEPIICHOUINA CECKBUTEPIICHOUIXO CyNepcuHdH
OaprapustmomTa 0a Xxucod mepadTaHa, KM axaMHUITH OHXOPO aap (abOTHOKHU
Oouosiorun Hamyaxou aBioau Ferula L. tavkun mekyHal. Ilentunxou Xypa KucMu
3UEAM  METAOOJIMTXOM POXXOM METAOOJMKMU AaMUHOKHUCIOTH Ba TMENTUAUU
OMoCcUHTE3pO 00 AaMUHOKHUCIOTAXOU THUPO3UH, TpuntodaH, QeHunamaHuH Ba
acmaparuH 00 MyxTaBowm 3uém (MyxTaBowm HuUCOW >1%) Tamkun Memuxana. Poxu
aJKaJIoOuauu OWOCUHTETUK nap F. violacea TYHOTYHHM Baceu METaOOJUTXOPO
HUIIIOH JOM; 1ap UH MUEH, aJIKaJOUIXOH XOCUIIau TpUNTo(aH, KUCIIOTal HUKOTHH Ba
JV3UH CYNMepCUH(GXOM MabMyITapuH OyaaHa. MeTabonmuTxXou Xejle MaxHIIyaau
amKalouaxo (MyxraBou Hucoum >1%) kucioran UHAOJAKpWIA-3 Ba  1-
(METUIIMUPUINH-3-11) 3TAaHAMHHPO Jaap Oap rupudTaact. MaBuyausaTu Hazappacu
aJKaJIOMIXOM AacoOCH HHAONA OO0 BaceblllaBUM META0OIUTXOU a3 Tpunrtodax
XOCHJIllIaBaHAa MyBO(HKAT MEKyHaJ, KM HH a3 BoOacTaruu KaBUUM OWOCUHTE3U
aJIKaJIOUIX0 a3 MeTabOIM3MU aMUHOKHUCIIOTaX0U apoOMaTi I1axo1aT MeIuXa/l

XaHToOMHU OMYXTaHU TYHOTYHUU COXTOPHUH TEePIIEHOUAX0 nap F. violacea, 6ab3e
a3 OHXO XaM4yH ITaiBacTaruxod KOHCEpBATHUBMHM OajaHa Ba 0Oa TaBpU Baceb
MaxHIIyJa I[AHOXTA INymaaHa. A3 4Yymiia, IalBacTaruxoum HECTEPEOXUMUSIBUM
nbTumonn HyTcudepona, BaHmnatagepBaHON, (PETUIOHU CECKBUTECPIECHOMIXOU
JTayKaH MUAIATHOKUY OalaHATaAppO HUIIIOH JOJaH/I.

3epcoXTOpU KOHCEPBATUBUU (6-MeTuIa3yJieH-4-1j1) CUKJIOTeKCaHKapOOKCHUIAT
pobuTan 3uur OMOCUHTETUKUPO OAHU UH CECKBUTEPIEHOUIXOU JAayKaHW MENIOUHA
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MEKyHa/I Ba METaBOHAJ OMUIIM KaIMAUU MyalssHKyHaHAau (pabOTHOKMU OHOJIOTUM
OHX0 Oo11aa. AMMO MOIU(PUKATCUSIN TYPYXX0H (DYHKCHOHAJIA Jap MaBKebXxou 2, 3, 4,
12, 13, 14 Ba 15 pmap poxwiau rypyx Tarduprnazupana. MH MoaudukaTcusxo,
9XTUMOJIaH, 0a (abOTHOKUN OUOJIOTH, XaJlllaBaHard Ba TAbCUPU MyTaKOOMIan WH
naiBacraruxo 00 xaaadxou MOJIEKYJIaBid TabCUp pacoHUa, ©Oa TYHOTYHUH
XOCHATXOU (hapMaKOJIOTHH OHXO MYCOMIAT MeKyHaHiA. [laxHImaBuu TycTypaa Ba
TaFUMPHONA3UPUM UH TaWBacTaruxo Jap HaMyHaxo a3 ad3alusiTd KaBUHU
OMOCUHTETUKNHM WH CHH(U MaiBacTtaruxo nap F. violacea Ba axaMUSITU 3XTHUMOJIUH
(dhapMaKoJIOTUM OHXO IIaX0aT MEAUXAH]I.

«MyxTaBou qy3bxou (aboau OMOIOTH Jap y3BXOU PYCTAHUXOM aBioau Ferula
L. xam map moxwiau sSK HaMyJ Ba XaM Jap MyKoucau OalHMHAMyIxXO Jap Joupaun
Baceb Tarhup mecban» [37]. TaBpe ku Ilepeiacon M. E. Ba xamkopoHam Kaipg
KapaaaHj, «6apou pemaxo yambiiaBu ad3aqusiTHOKHM KYMapUHXOU CECKBUTEPIICHA
(Macanan, ToyudeprH), TJaKTOHXOM apOMAaTHKA Ba CECKBUTEPIIEHXO XOocC acT» [38, c.
533-537]. «/lap aiiHM 3aMOH, KUCMXOU pPyW3aMUHUU PYCTaHA MaHOAM acocuu
paBraHxou 3¢upit MeOOIIaH, K1 1ap TAPKUOU OHXO MOHOTEPIIEHX0, UHYYHUH, MOHO
Ba CECKBUTEPIIEHOUIXOU JOPOU OKCUTEeH OapTapi mopanm» [39]. AMMO MablIyMOTH
mabex ngap mMaBpuau Hamyaxou Ferula., ku gap XyAyaud KUIIBAapu MO MEPYSHI,
MaB4yJl HeCT. bo Ha3apJOUITH UH, a3 YOHUOU MO TapKUOM METaOOJIMTUU PElIaxo Ba
TYXMUXOU KaMmoju OyHadu XaMuyH HaMyAu KaOJjlaH oMyXTaHallyaa MaBpUIU
OMY3HIII Kapop TUPUPT.

TaxJmim MyKOUCaBUM TApKUOW META0OOJIMTHUU PellIaxo Ba TyXMuxou F. violacea
MMKOH JI0JI, KM HaTH4YaxOou 3epuH Oa [JacT oBapAa InaBaHA. XaMUH TapuK,
rypyx06anauu MetaboauTxou 6apou xap SIK y3B XOC HUIIOH JI0J, KU MaiBacTaruxou
HOOUp Oapou pemaxo Ba TYXMHUXO acocaH 0a poxxou OMOCHMHTE3W IIMKUMATUIO
(EeHWINIPONaHOUAA, TEPIECHOUAA Ba alKaJougdn MaHCyOaHa. AKcapusiTu WH
nmaiBacTaruxo JAap KOHCEHTpaTCUsH HucOaTaH mact, 00 MUAJATHOKUU KaMTap a3 1
MWUIMOH OIIKOP Kapja mrynaana. KoOwin 3ukp acT, Ku MeTaOOoJUTXOU Oapou Xap
SK pellla XoC Typyxu amoxugan (GIaBOHOMAXO Ba KUCIOTaxou (PEHOIUPO a3 POXXOHU
MeTaOOIUTUN MHUKUMATH Ba (DEHWIIPOIIAHOMAA Aap Oap MerupaHa, KM OHXO TaHXO
Jap HAMYHAXOM CaMFU pella OIKOp kKapaa mymaana. MH kamduér myroOukaTu
MeTa0OJIUTUU XOCpPO Oapow Xap SK y3B MEIITyA MEKyHal, KU OXTHUMOJIaH 00
MEXaHU3MXOM Myxodu3aTud pema € Basudaxon MaxcycrapJoHUIAITyIau
OMOCUHTETUKA aJIOKaMaH MEOOIIIaI.

Taxmunu myxtaBou auddepercuanii 1ap MauymMysb 60 MeTabOIUTH Jap periaxo
ap3yHmyma Ba 83 MeTaboauTH gap TYXMHUXO a(3yHIIyaapo OIIKOpP HaMY/I
(tTartiupéouun norapudmim >1). Axcapusitu mMeTaboIUTX0 00 TadoBYTH Hazappacu
MyXTaBO OailHU y3BXO TArHUpOTH JorapuMHU KamMTap a3 5-po HUIIOH IOJaH],
rapuaHjie K1 sSIK4aHj MeTab0oJuTXO, a3 Yymiia TeprneHouau (apHe3ua-4-rupoKCcu-
OeH30a3uI, K1 Jap TyXMUX0 ad3yH acT, TAaFUHUpOTH JTorapudmun Oern a3 8-po 30XUp
HaMyJdaH]I.

MeTtabonuTxon aurapu gap TyXmMuxo ad3yH Oyaa, IIHMIJIaTHOKHUAIIOH a3 1
MUJUTMOH 34T aCT, aCOCaH aIKaJOMIX0 Ba aMUHOKHUCIOTAX0PO TAIKWI JoaaHa. Ve
TYyBOXM OH acT, KM TYXMUXO0 Oa OMOCHMHTE3U ajKaJIOuAXO, 3XTUMOJAH Oapou
Myxouzatu xumusBi € Bazudpaxou MeTadbonuTUu MapOyT 6a caO3ull, aBBAJUST
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MenuxaHa. bappakc, mMeTabonMMTXOM nap pemiaxou pycraHid (papoBoH Oyma, Ku
HIMTAaTHOKAM OHXO a3 1 MWIJIMOH 3UEN aCT, aCOCaH TEPIIEHOUIXO MEOOIIAHI.

«KoncenTparcussm (eHoaxo Ba (IIABOHOMIXO Jap XOKaxo, YyaBXapxo Ba
map0aTxou PyCTaHUXOU JOPYH, a3 yymja gap Hamyaxou Ferula Hu3, BoOacrta Oa
OMMJIXOU MYXHTH 3HCT, MapxXwiad BereTaTcus, KUCM € y3BU PYCTaHH, YCYJIH
IKCTpAKCUsl Ba J3KCTpareHTH uctudomamaBanma Tariup meedam» [40, c. 97-106].
Tubxu mabiaymoru myawmudoH [41, c. 1654-1656], «xanromMmn MyalsiH HaMyOaHU
MUKJIOpU MHaiBacTaruxou gpeHoin Ba (HabOIHOKUM 3UIMOKCUIAHTHUU YaBXapxo a3
pelia Ba KUCMXOM pyu3aMuH# (TYJIX0 Ba MeBaxo)-u F. longipedunculata, mykappap
Kapaa IIyJa, KM MUKIOPU 3UEATAPUHM IalBacTarmxou (eHoaidn O0apoHm 4YaBXapxou
MeTaHOIIMM pela xoc Mebomaa. YaBxapu mabdexe, KU a3 KUICMXOU pyHM3aMHHI 0a
JacT omajaact, 00 HUIIOHIAMXAHIAXOU TMACTTAPUHU MAaBUYAUATH WH TYpPyXu
nmaiBacTXxon XMMUSBA TaBcud Me€Oan. YaBxapxo HUKTUAOPU  Haszappacu
3UIAMOKCUIAHTUPO HUIIIOH JOJAHA, KM Jap MH MHUEH YaBXapXxoW pella Ba MEBaxo
caMapaHOKUM OermTap 30XUp HaMyaaHI».

TaBaccyTu Ty3apOHUIAHU TaXJIWIM Yy3bXOHM AaCOCA MabIyMOTH Macc-
criekTpoMeTpit Ba 60 uctudoaa a3z TH/II (tariiupébanaa: y3B + ycyiau kopkapid, R2:
30%, apsumm p: 0.013), myaiissH Kapaa mIya, KA MHKIOPH METa0OIUTXO Jap
HAaMyHaxXxOM OMyXTallyaa a3 ycys € Tap3u Tal€p KapJaHu OHXO BoOacTari aopa.
XaMuH TaBp, MyKOMCan MeTabOIUTX0 BoOacTa 0a ycynu KopKapa MaBUyausTH 512
METa0OJIUTH YMYMUPO Jap UYaBXAPXOU ITAHOIA OIIKOP HaMyd, KA a3 WH, 2
MeTa0OJIUT TAaHXO Jap XaMUH HaMyHaxo MyailsH Kapaa mya. Jlap HamyHaxou Tabui
(camr a3 pema € guinypaan TyxmMuxo) 538 MeTaboJIMTU YMYyMit IITMHOXTA HITyAaH/I, KU
a3 oHXO 28-Toam TaHxOo 0apou MH HAMYHAax0 XOC OyHaH, SbHE Jap HAMYHaXoHu
3TAHOJIN JUJia HATyTaH/I.

MyaiisH kapja mIyJ, KM aKCcapusaTH METaO0OJUTXOM XOCH IHpa 0a POXXOH
HIMKUMATA Ba (PEHWIMPONAHOW/A, UHYYHUH, 0a TEPIEHOUAXO aJoKaMaHJ OyaaH]I.
WNH maitBacTarmxoe, KM XOCH UH ycyn MebOormaHa, ogaTaH ¢GapoOBOHUU MACT JOIITA,
IUAOJAaTHOKMM OHXO KaMmMTap a3 3,0 MWIIMOHpPO TamKkuil jgoA. [ypyxu
TakpopllaBaHAaW XOCHUJIAaxXOM a3 YUxaTH COXTOPHW Ha3IWKK IMHKAMaTd Ba
dbeHumponaHonIn a3 cyrnepcuHpxon (GIaBOHOUIXO Ba KUCIOTaxou (DEHOJH TaHXO
Jap HaMyHaxod ImUpad (camMFH) pella OIIKOp Kapaa IIyJaHa, KU HWH a3
XallllaBaHAaruu a(3aausTHOKM MH META0OJHUTXO Jap YaBXapXxow OOW, sSbHE Jap
HaMyHaxou TaOuue, KM KOHCEHTPATCUSH 3UEan 00 TopaH/I, 11axoaaT MeIUXa/l.

Taxaunu myxtaBou guddepeHcuania 65 MeTaboIUTH Aap yaBXapxo ad3yHIyaa
Ba 32 MeTabOIUTH Jap mupaxo ad3yHIIygapo OWKOp Hamyna. bucép metadbonmTxo
00 myxtaBou mauddepeHcuanii, ku Bodacta 60a ycynxou Kopkapa papk MEKyHaH]I,
Tariiupéoun norapudmun (GapoBOHUM HUCOMU KaMTap a3 S5-po HUIIOH JOJaH/I.
Kapub xaman MeTaboauTxo 00 MyxTaBOoW OajlaHIM MalBacTaruxo, ku 00 TaHocyou
nuddepencuani (IIUATAaTHOKUM >1 MWUIMOH) TaBcug MeEIIaBaHI, Jap YaBXapXOU
CIIUPTH OLIKOP Kapaa IIyaaH/I.

HaTtuyaxou 6amacroMaza MMKOH MEIUXAH[ XyJOCa HaMOEM, KU HaMYyHaxou
Tabuim (camru pema Ba ¢UIIypAau TyXMHUXO) Kapud TaMOMU TyHOTYHUH
Metabonutxon F. violacea-po map 6ap merupana. MH TadoByTXOM MeTaOOJMUTR
TaBCUPU YCYIXOM KOpPKApAM HaMyHaxopo ©Oa Tapkubu MeTaboIuTXO Ba
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MMKOHHUSITXOM MaxCyCcrapAOHUIAIy1au OWOCUHTETUKUM Xap SK y3B HUIIOH J0]a,
9XTUMOJIAH Ba3u(daxoW TYHOTYHH (U3HOJIOTH Ba JKOJOTHMH OHXOPO HMHBUKOC
MEHaMOSIH]T

Hamosumaronn asmomm Ferula L. 60 Tapkubu Ooiim MOIIaxOd a3 YUXATH
Oouonorin (abvoa Ba JgouMpam Baced TabCcUPH (apMakoJioTH TaBCU(d MeIIaBaH/I.
MyailisH kapaa ImrymaacT, Ku Hamyaxow Ferula mgopom wmaymyun Mypakkabu
naBacTaruxo wmeoOomaHa, KU KatpoHxo (To 62%), camrpo (Takpudan 25%),
paBranxou 3¢upi (3-7%), THYYHUH, XOCHUJIaXOM KHCIoTan depynaT Ba BaHUIUHPO
map ©Oap wMermpana. Tubxu TtagkukoTrxon Kayumoro T. Ba xammyaaudoH,
«mpodum - xumusiBun  Ferula assa-foetida 060 MaBYyauSITH XOCUIIaXOM XOCH
CECKBUTEPIICHOU/IA Ba MaBacTaruxou a0 pou cyndyp taBcud me€dan. Max3 xaMuH
qy3BbX0 XYCYCHUATXOM OCHA3UpPU OPraHOJENTUKHH allléd XOM — OyM Te3U CHUPITHE3 Ba
TabMHU XOCPO MyaWsiH HaMyda, UHIYHUH, (paboIHOKMU OanaHau ¢hapMakoyorhd, a3
qyMJIa XOCHSTXOU 3UAAUMHUKPOOH Ba CIAa3MOJIMTUKAA OHPO TAbMHH MEKyHaH» [42,
c. 1761-1763].

Jlap uaBxapu CcoupTi, KU a3 pemaxou F. kuhistanica rupudra IIygaacrt,
TYpYXXou 3u€au XUMHSIBA MyalissH kapaa myja (dagBaimm S5). dap uH MaBpua
KyMapuHX0 TYpyXu HHcOATaH OapTapuIOIITad MaiBacTaruxou XUMHSIBHA Oa XHCOO
MepaBana, ouxo 40,3% -po a3 xpomarorpamman ymymuu nyppau uonn (XIT)
Tamkui Meauxana. Koncenrparcusu 6ananau depytuaus (18,7%), tepepun (12,1%)
Ba ¢epyturuH (9,5%) O6a Mymoxuma pacua, KM 00 XOCHSTXOM 3UAAUUITUX00H Ba
3UIAMMUKPOOUHU Xy MabpydaHa, KM UHpo uctudoaau anbaHaBuu F. kuhistanica

Yansamu 5. -I'ypyxxou maBacTaruxom acocit Oap 4aBXapu COUpPTUU a3 pemaun F.
kuhistanica rupudramyna

T'ypyxu HamyHaxou nmaiBacTaruxo ®ownsu ymymnu X111
XUMHUSABH (o)
Kymapunaxo 40.3
DepyTUInH 18,7
Tedbepun 12,1
DepyTUHUH 9,5
D1aBOHOUIXO 22.1
Tanabamuu 14,3
JAUTruIipon30aIaHTOIAKTOH 7,8
TepneHOnaXO 15,7
B-kaguHEeH 10,5
p-MmeHTa-1,3,8-tpuen 5,2
Kucnoraxou deHomi 12,8
3,4- KUCIIOTau TUTUAPOKCUOECH30M 9,8
Kadeannerun 3,0
ITaiiBacTarnxou HUTPOTCHOOD
7-[(2,5-mumeTundennn)meTni]-2- 8,6
[MeTun(upuanuH-3-1)]
Jlurap maiBacTaruxo 0,5
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nap Tub 6apou TadbobaT OEeMOPUXOU UITUXOOUIO CUPOSITH TACAUK MEKYHa.

®naBoHouaxo 22,1% -po a3z XIIN-u ymyma, ku a3 uH TaHabanuH - 14,3% Ba
JUTHIPOU30AIAHTONIAKTOH - 7,8% Tamkun aoxana. TepneHouaxo 15,7% -po a3
XII-u ymyMit Tamkuj MeAuxaH, a3 uyymia P-kaguHeH -10,5% Ba p-ment-1,3,8-
TpueH - 5,2%. Kucnoraxou denomnit 12,8% -po a3 XI1M-u ymyma Tamkuia JogaHd, a3
gymiaa 3,4- kumcinotam aguruapokcubenszorr - 9,8% Ba xkadeammerum - 3,0%.
[laiiBacTxOoM HHUTpPOTEHAOpP TaHXxo 00 sAK mMmaWBacTarud xumusiBa - 7-[(2,5-
TUMETII(PEeHT) MeTU|-2-[MeTu(mupuauH-3-ui)] myappu-dn mygaaHa Ba xaMari
8,6 %-pO TAlIKWJI MEAOJAHI.

XaHroMU TaxJIMId (PUTOXUMUSBUU YaBXapH a3 pelmaxow Hamymu F. gigantea
OamacroMaja, 6a Mo Mysiccap 1y, ku 3uéaa a3 600 naiiBacrarum XuMusIBUPO, K1 0a
TYPYXXOHU MyXTaIudu XUMHUSIBA MaHCYOaH, OIIKOp HamoeM. Jlap XxpomaTorpamMmmMaun
yaBxap KyJutaxou 3uéae gap pocunam Baktu Huroxgopu (BH) a3 2 to 48 mymoxuma
MemaBaHa. Kymmaxou nypmmaatrrapud gap docwiau BH 22 - 38 makuka myaiisiH
Kapaa IryJaaHa, Ki iH 0a maiBacTXOM KyTOMSTAIIOH MHUEHA MyBO(UKAT MEKyHa.

Masbiiym acT, KM «OuUCE€p HaMOsIHIAroHu apioau Ferula L. nopou MUKIOpU
3Uéau  TanBacTaruxou  (eHomm  meOomaHa, Ku - (pabosHOKMU  OajaHIn
3UIMOKCUAAHTH JOIITa, TAbCUPU Hazappacu 3WIUMMHUKPOOW Ba 3UAIU3aMOYypyFri
30Xup MeHaMosiHI» [43, ¢. 7-11]. Mykappap kapaa IIygaacT, KM «4aBXapXoH OOHIO
CIIMPTUM T'YJIXO, MOSIXO Ba Oaprxou Hamyau F. gummosa 1opou UKTUIOPU OajlaHIu
SUAIUOKCUAAHTH Ba TabCUPH 3UIIUTEMOJIMTUKA MeOOIIaHI, KM WH METaBOHAM a3
XUCOOM MyXTaBOW 3UEAM TMalBacTaruxou (eHod, a3 yymia GpIaBOHOUIXO OolIag
[44, c. 101-104]. Xanromu ap3€éOMU MYKOMCAaBUU TabCUPHU 3UTUOKCUIAHTUU
JaBXapXOM T'YHOTYHU pycTaHuxoe, ku pap Typkus mecadb3aHa, Mykappap Kapja Iy,
KU «4aBXapXOW METAaHOJA Ba ooum F. elacochytris, "HUyHUH, YaBXapXOH aCETOH# Ba
MeTaHoJuM F. stricta GhabOTHOKUM OallaHIM 3UAJOKCHUIAHTHPO 30XUP MEHAMOSH/I.
YaBxapxoW TEeKCaHWM XapAy HaMyaud pyCcTaHA caTXd MacTH HUKTHUAOPHU
3UIMOKCUAAHTUPO HUIIOH AoaaHm [45, c. 69-75].

TagkukoTxoW Ty3apoHUJAWM MO HHUIIOH [JOAAHA, KA MHUKIOPH YMYMHHU
nmoJneHOJIX0 Jap pella Ba TyXMHXOM xap ce Hamyau aBmoau Ferula L., xu Oa
TaXKUKOT IIOMMJI KapAa IIyJaaHd, Jap XyAyOXOou Baceb Tariiup meéOan. MyxraBou
YyMyMHUHU TlaiiBacTaruxou (peHoNd Jap caMfd pelraxom HaMyHaXoW TaXKHKIIaBaH/a,
a3 985,7x14,4 mr/mn 1o 2772,7£57,3 mr/mn dapk Mekapa. PapkusTxon a3 yuxaTu
omopit myxum (P<0,001), nap myxTtaBou noaudgeHoaxo aap 0afHU CAaMFXOU pelIaxou
F. violaceae - 2772,7£57,3 mr/mn Ba F. gigantea - 985,7+14,4 mr/mn 6a xaiig rupudra
mya. WMH Humonmuxanmga Oapou F. kuhistanica (2054,4+384,8 wmr/mi) Oa
HUmoHauxaumau F. violaceae (p =0,016) wnHaszmumk Oya, Bajge Hazap 0Oa
KOHCEHTpATCHUSAN TaiBacTaruxou (eHonn map camru peman F. gigantea (990,714.,9
Mr/MIT) Xere 3uén Oya.

Hap wu4aBxapxou dTa”Hoaum xadrtomdomnszam pemraxo MHKIOPU 3UEIN
nomudeHonxo nap F. kuhistanica - 2176%21,1 wmr/man gupa myn, kuo 0a
numonauxangau (P =0,033) namyau F. violacea - 1582,3121,0 mr/Min Ha3auk, Bae,
HucoOat 6a F. gigantea - 990,714,9 mr/mi 6emrrap 6ym (P<0,001).

XaHroMu OMYXTaHU (HABOJTHOKUM 3UIJIHMOKCHAAHTHN HAMYHAXOU a3 TyXMUU
HAMYIXOW Taxkukimymau Ferula L. mykappap kapaga 1mya, Ku  (abOTHOKHU
OamaHATapUHM 3UAAUOKCUIAHTUPO adinypaau Tyxmun F. violaceae - 83,7x1,3 mr/mn
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nopaj, kK1 a3 yuxatu omopi caxexan (P<0,001) a3 xaMuH r'yHHa HUIIOHAMXAHAA J1ap
F. kuhistanica (30,6£1,0 mr/mn) Ba F. gigantea (31,5£0,9 wmr/mn) Gamang acr.
YaBxapu 70%-m ITaHOIUM TYXMHMXOM WH HaMyd a3 pyium (paboIHOKUHU
3UAAMOKCUAAHTUN XY (57,610,9 mr/mit) TaHxo a3 HaMyHau a3 Hamynu F. gigantea
(19,8%0,8 mr/mn) 6amacromaza a3 quxaTu omopi O0a TaBpu Hazappac (P < 0,001)
O6apTapit gomt Ba HUcOat 6a F. kuhistanica (33,2+1,1 Mr/mit) HULIOHAUXAHIAW KaMe
6ananarappo (p = 0,033) 3oxup Hamya. TakpubaH XaMUH T'yHAa HUIIOHJIUXAHIAXO0
6apou yaBxapu 70% -u 3TAHOJMU pelllal XaMUH HamMyau pyctani (63,2+0,3 mr/mi)
HM3 XOoC Oymanm, ku 60a kaapu kodi (P<0,001) nHazap O0a HMIIOHIMXAHIAaU HAMyHau
a3 F. gigantea (29,8+£0,3 mr/mi) 6a mact oBappamyaa 3uéaana Ba (p =0,033) 6a
HUIIOHAUXAHAaXou pemaxou F. kuhistanica (45,6£0,6 wmr/mi) Ha3auKaHI,.
DaBOJTHOKUHU 3WIAUOKCUAAHTUA CaMFU a3 pellaxod PYCTaHWXOW TaXKHUKIIaBaHIA
nuKKaTtdaiaOkyHanmaann. Camr a3 pemam F. gigantea 0a pacroBapaamiyga 00
dbabvonHoKUM 3unauokcuaantin (45,7£0,6 mr/mi) 6a XamMuH ryHa HamyHa a3 F.
violacea (38,4%0,7 Mr/mi) Ha3IUK acT.

Jlap mapouT MyOCHP BOCHUTAXOM 3XTUMOJIMU 3UJAUBUPYCH € 3aXpPHOKUU
OamaHa mopaHa Ba € gopou (GabOTHOKMM macTt mebomada. Jlap YyHWMH Ba3bUSIT
«bapTapuu pagHONA3HPPO JOPYX0e COXUO MelIaBaHd, KM HUCOAT Oa Oucép BHPYCXO
camapabaxil Oyaa, HOpOM SK KATOP XOCHUSITXOM Aurap MeOoIlaH]; UH HUMKOH
Meauxas, KM Tabo0aT STHOTPOIH Ba IMMATOTCHETHKA 00 XaM OMeXTa Kapjaa IIaBaHI»
[46, c. 255-269]. Max3 OuMHOOAp XaMHH «MOJJaXOM MaWJOUIIANIOH PYCTAHUSBMA
TaBaqqyXxu 3U€apo 0a Xy yaiad MeKyHaH]I, 3€po 0ab3er OHXO Jap KATOPU 3aXPHOKUHU
HUcOAaTaH mMacT, JOpOou Joupaud Baced (AbOJIHOKUM Ouojoria MeOoIIaHa Ba
XOCHUSITXOU 3UAAUMUKPOO#H, 3UAAUBUPYCH, MACYHUSITOAXIIIA Ba IUTrap XyCyCHSITXOPO
30XUp MeHamosiHI» [47].

BobOacta 6a wuH, gap Aoupam KOPHU AUCCEPTATCMOHUM MAa3Kyp OMY3HUIIU
($haBbOTHOKUM 3UTMBUPYCUU CE HAMYAW pycTaHuM aBnoau Ferula L., ku nap Xyayau
TouukucTOH MepysiHI, 0a HakIa rupudTa 11y1aacT.

Mykappap kapjaa mygaacT, KM 4aBXapHu 3TAHOJHA a3 TyXMUXoHu F. violacea nap
Xxomatu mactrapuH kKoHceHTpatcus (0,5mkxr/mm) 6a mrammu A(H3N2) tabcupu
koHceHTpaTtcusiu myaccup (KMS50) mepaconan. Takpuban xamun ryna KM S0 nucoar
0a xamuH mrTamMM adurypaan uH y3BH pyctanin Hu3 gomrt (0,8 mxr/min). Hucbat 6a
aUrap mraMMmu gap TaxkukoT uctudomamyma A(HIN1), xam admypma Ba xam
qaBXapu 3TaHoJIi caTxu sikxenan KM-po (5,5MKr/MiT) HUILIOH TOaH/.

XaHromu ap3€ouu MyKoucaBuM HumoHauxaHgaxoun KMS0 nHamyHaxou
TaXKUKIIyJa Ba MaBOJAM 3UAM3YKOMHI MyKappap Kapaa IIya, KA caMapaHOKUU
yaBXapu J3TaHOJW a3 Tyxmuu F. violacea mucbat 6a mramvmm A(H3N2) 1o 62
Mapotuba a3 KMS50 Tamudmao (0,5mkr/min gap mykoownu 31 mxr/mi) Ba 1O 23
Mapotuba a3 camapaHokun Pumantagun (0,5Mkr/ma map mykoouau 11,6 mMkr/mo)
Ooaprapnn gopan (waaBamm 6). Axamusatu KM50-u admypma a3 Tyxmia HucOaTtu
xaMuH mTamMMm 38,8 MapoTtuba a3 HumoHauxangaun KMS50 wmaBoau Tamwudiiro
(0,8mkr/mMnm map mykoounmm 31 Mxr/mm) Ba 1o 14,5 maporuba a3 — PumaHTanuH
(0,8mkr/Mnm gap mykoOwmm 11,6 MKr/mm) Gaprapét gomT. AMMO HHINOHIWXAaHIAU
KM50-u xamun HamyHa (0,5 mxr/min) HucOat 6a mrammu A(HIN1) Tanxo TakpuOaH
2 Mmapotruba a3 KM50 Tamudmaro (10,7 mxr/mn) Ba Pumantamun (11,7mkr/mi)
OapTapi JOMIT.

21



Yagsamm 6. - HUIIOHAOAM KOHCEHTPATCUAN MyacCUPH CaM¥ Ba 3KCTPAKTH 3TaHOIIMHU
a3 pemaxou F. violacea rupudramyna HucOaT 6a ImITAMMXOM BHPYCH 3YKOMH
MaBpHUIY TAaXKUK KapopAommTa (MKI/MI)

HamyHnaxou MaBpuIHd TaxXKHK Ba MaBOIH IIITamMmmMu BUPYCH 3YKOM
MYKOHCaBil A(HINI) A(H3N2)
Tamudiro 10,7£0,63 31,0£0,63
Pumantanun 11,7£0,14 11,6%0,18
YaBxapu 3TaHOJIit 0,5%0,01 0,6+0,02
Camr 0,7£0,03 0,38%0,01

Taxmunm HUIMOHAWXAHAAXOW KOHCEHTpPATCHUSIM MyacCUpH caMfu pemraud F.
violacea Ba MaBOIU MYKOHCABA HWMKOHHUST MEOUXAHI XyjJoca OapopeMm, Ku
HumoHauxanaan KM50-u ua namyna Hucbat 6a Bupycu A(HINT1) to 15,3 mapotuba
(0,7 mxr/mn map mykoownau 10,7 Mxr/mi) a3 mHumonguxasngau Tamudmo Ba 16,7
MapoTuba a3 XxaMUH ryHa HUmoHauxanaan Pumantaausa (0,7 MKT/MIT fap MyKoOuUIn
11,7 mxr/mi) 6amana act. Jlapadan HucObatan Oamanau KMS0 nucbat 60a xamMuH
BUpPYC 0apou yaBXapu 3TAHOJIUU XaMHUH Y3BU PYCTaH# XOC Oy[, KU a3 YUXaTU XaMUH
HumoHauxanga 21,4 maporuba a3 Tamudmro (0,5 Mxr/mn map mykoowm 10,7
MKr/min) Ba 1O 23,4 mapotuba (0,5 Mxr/mn map mykoOunmm 11,7 Mmkr/mi) a3
Pumantaaun 6aprapi J0IIT.

Carxu Oamanau "HumoHauxaugan xumustepaneTa (HXT)-po (a3 >142,3 1o
>263,0) bapou Xapay IITaAMMH BUPYCH 3yKOM CaMF Ba yaBXapu 3TaHOJHWHU peuiau F.
violaceae HUIIOH JMOoJaHA. XaM3aMOH, YaBXapy 3TaHOJA Ba GUIIypAAN a3 TYXMHUXOU
VMH HaMyJIM pycTaHit Xxocwiiryaa Hucoat 6a mramvu A(HINT1) catxu mactu HXT-po
HumoH pomanna (>18,2). bapoum mrammu A(H3N2) mn Humonguxanga 0a Kaapu
kopn Oamang Ba 6a >200,0 Ba >125,0 (MyranocubaH a3 4YaBXapW 3TaHOJIA Ba
bumypaa a3 TyxmMmxo) Oapobap Oya. Taxaunmum wmykoucaBum (HabOTHOKUM
3UAIUBUPYCUN YaBXapxow dstaHonuu F. violacea Ba F. kuhistanica nap xkuéc 00
JTOPYXOM CTaHAApTA HUIIOH 10J, ku HumoHaunxangan HXT yaBxapxou pycraHi a3
XaMHUH TyHa HUIMOHAuXaHaaxou Pumantaaun Ba Tamudiro maxxo 6apodap 6omorap
act; nap xoJjie ku HXT nopyxou maskyp a3 32,7 6ajmaH/1 HECT.

«dap Oaitnu pycranuxou mudoodaxm, aw3oéHu ainoau Ferula L. manGan
FAHUM TIaliBaCTaruxoW 3WIAUMUKpoO#W xucoOmaa MemaBaHa. Jlap wH MuEH,
Hamyaxou TyHoryHu Ferula popou dabonusatu Mymaxxacu 3WIAUMUKPOOH
Mebommana [48]. Taxmuinu agabuétu uiamue, KU KabjlaH a3 YOHMOM MO T'y3apoHUa
11yJ1, UMMKOH MeUXaJa Kai HaMoeM, KU «Ouceép Hamyaxou aiaoau Ferula L., ku nap
MUHTAKAXOW TYHOTYHU XOKY HMKJIUM MecaO3aHI, JOPOU XOCHUSITXOM 3UIIUMHUKPOO
MeOomran. [laxHimaBuu Baceh Ba MyTOOUKIIIABUY WH PYCTaHA Oa MIAPOUTH MYXUTH
3UCT OOWCH Tarduprazupuu MyOoauiIal MOJAAXOM JyIoMjiapaya Ba Jap HaTH4a,
MyalsiH IIyJaHd IMUAIaTHOKUU (abOIMATH OMOJIOTHH OHXO Merapmam» [49, c. 115-
122].

HaTtugaxou TaxKMKOT HUILOH AOAAHM, KM Oapou IITaMMM TeCTUM S. aureus
IWaMETPU MHUHTAKaW XACCOCUAT HUCOAT 0a HaMyHaxoW a3 pella Ba TyXMUXOU F.
violacea 6amactromana a3 17,0£0,7 mm To 19,6+0,5 MM-pO TaIIKuI MeAUXaj1, KM UH a3
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HHUIIOHINXAHIAX0U Mmadex Oapou mrTammxou Ps. aeruginosa, Kl pneumoniae Ba C.
albicans 6a TaBpu oMopi Hazappac 6anana acT (p <0,001). MuHTakau MaxayaIIaBun
pyuun mtamvmu tectun C. albicans nap atpodu IUCKXoW OO caMf Ba 4YaBXapH
3TAHOJIMU pellla, MTHUYHUH, 00 (uIirypaa Ba 4aBXapu 3TaAHOJUU TYXMUXOU UH HAMYIU
pycTaHu Tapkapjamynaa, a3 8,5+0,6 Mm OajtaH HECTaH/I, KM a3 UMKOHMNA3Up OyaaHU
TabCUPHU 3UTU3AHOYPYFH JapaKk MeIUXal.

Ap3eéoun MykoucaBuu (HabOJTHOKUU 3UIIUMUKPOOMU CAMFXOW a3 pelIaxou
XaMal ce€ HaMyJIM pPYCTaHUXOM TaxXKHUKIIaBaHJa TrupudTamiyga HUIIOH 0], KU
dhavoaHOKMM OanmaHau 3uaaucTapuiIokokki (p <0,001) 6apou camMrxou a3 pemraxou
F. violaceae rmpudramyna xoc act (dagBaiu 7). JmameTpum MHHTaKau TaBaKKy(pu
PYIIIN IITaMMH TECTUH S. aureus nap aTpodu AUCKXOW OO MH caMF TapKapaalryaa
nap catxu 19,3+0,5 MM Kapop I0omT, X0 OH KU CAMFXOHU a3 permaxou F. gigantea Ba
F. kuhistanica rupudrainyaa HucoaT 6a ”H MUKPOOPraHu3M (HhabOJIHOKUU SIKXeJIapo
HUIIIOH J0J. XaMUH TapWK, MUHTaKau OO3JM0paHIardu pyliagd WH MHUKpPoO map
atpodu auckxo mytanocu6an 12,3+0,7 mm Ba 12,8£0,6 MM -po TaIKui 0.

Yaasamu 7. -Ap3é6un MykoucaBuu (habOTHOKMHM 3UOIAMUKPOOMH CaMfxoe, KM a3
pemau ce Hamyau aBnogu Ferula L. rupudra mynaasns

Hamyn
Muxpoopranu | F. violaceae | F. gigantea F. P
3M (n =10) (n =10) kubhistanica (df =2)
(n =10)
S. aureus 19,3120,5 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 9,940,9 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 8,3+0.,4 10,2+0,8 9,910,7 <0,001
pl <0,001 pl =0,002
p2 >0,05

XaMau caMFxoe, KA a3 pellad pPYyCTAaHUXOW TaxXKUKIIyAa XOCHJI Kapaa
mygaada, a3 sSKgarap 00 caTXM TabCUPU 3UIAMMUKpOOW  JomTaH HuUcOAT Oa
mrTamMMu Tectun Ps. aeruginosa - a3 9,8%0,3 mm 10 9,910,9 mm (p>0,05) dapk
HaMeKkapaaHa1. PaboIHOKUM MACT € TaKpUOaH AKXelau 3uIUMUKPOOH Oapon xaMau
HAaMYHaXOM TaxXKuKilyga Hucoart 6a K/ pneumonia - a3 8,8%1,0 mm 10 10,8£0,9 MM
xoc acT (p>0,09).

TaBpe kxu M0 Kaiig kapaeM, camru pemau F. violacea uucoart 6a C. albicans
TabCUPU 3UIAU3AHOYPYFA 30XUp Hamyd. AMMoO camfu a3 pemau F. gigantea
rupudTamyaa kame 6amang mymsanu (10,2£0,8 MM) Tabcupu 3UIIUMUKPOOUPO Jap
MykoOwnu uH mrammu Tecti (pl <0,001) 30xup Hamya, aMMO HULIOHAUXAHAAXOU 00
HamyHaxoe (p = 0,002), ku a3 pemaun Hamyau F. kuhistanica (9,9£0,7 mm) rupudra
1Iy1aactT MOHaH MeOotan. JJap TaXKUKOTH MO IapbaT Ba 9aBXapu 3TAHOJH, KU a3
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TyXMUX0 rupudTa mrygaani, GabOTHOKUU BO3EXU 3UITUMUKPOOT 30XUP HAKapIaHI,
s’bHE MUHTaKau OO3M0paHAaruv pyuig gap atpodu IMCKXOe, KM a3 MaBOIU a3
Tyxmuxou 3 Hamyau Ferula L. rupudra mygaana, a3 8,0+1,0 Mm 3uén HabynaHa, Ku
WH a3 TabCUPH MACTU 3UIU MUKPOOUHU OHXO JapaK MeIUXa/l.

XaMUH TapuK, MabIyMOTXOU agaOuUETH WIMI Ba HATU4Yaxou OajJacToBapaau
MO HMMKOHMST MEIUXAHI XyJioca OapopeM, KU OMY3UIIHM (PapMaKOTHOCTHKUU
Hamynxou Ferula: F. wviolacea , F. kuhistanica Ba F. gigantea, nap Xyayau
TOYUKUCTOH MEPYSH/ TO OFO3U TAXKUKOTH Ma3Kyp OMyXTa Hallyaa OOKi MOHIAaH/.
Hatnyaxou OajgacroBapiam MO HMTTHUJIOOTH HaXyCTUHU WIM#A ouja Oa TaBcudu
(hapMaKOTHOCTHKUU MH HamMyaxou aBrnoau Ferula L. 6a xucod6 mepaBana. Hamyaxou
F. violacea Ba F. kuhistanica nopou HMMKOHHUATXOU yMen0aximi Oapou Taxusu
Moagaxou HaBu ¢aboau ouosoria (MBb®) Ba ruéxmopyxon Myocup MeOOIIaHI.

XVIJIOCAXO

1. AnomaTtxou Tamxucuu MOpQoJIOTUI0 AaHATOMHMH pelllaxou Hamynxou F. violacea,-
F. kuhistanica Ba F. gigantea, xu nap TOYMKHCTOH MEpYySIHI, MyalsiH Kapaa
mygana. Jap xydalipaxou mapeHXxuMau acocuu permaxou F. violacea KpUCTaIIXOU
MpU3MAIIaKI BOMEXypaHI, KM XaHTOMHM TaxKUKd MHMKPOCKOMUHU pemiaxou F.
kuhistanica Ba F. gigantea Mymoxuaa HamelaBaHg. Xydyalipaxou nmapeHXUMaBUU
pemau F. violacea, Gapxunodpu F. kuhistanica Ba F. gigantea, 00 mgoHaxou
Kpaxmal myp 0yaa, nopou parxou oemrap nakuinodédra medomans [15-M].

2. HaxycTuH Taxymmim XamMadoHuOanm MeTaboIoMHUM FalpuMakcaaHoku F. violacea
MemHuxoa mygaact, ku 419 wmerabomutn kKabjmaH ©Oapou HH  HaMYJQ
TaBCU(DHAIITYIapO ONIKOP HaMy/la, TYHOT'YHHU XMMUSIBUU MabJIyMU OHPO Oa TaBpH
Hazappac Baceb kapa. Lllymopau 3méaum meTaboauTXOM KaOjJaH HOMAabIyM Jap
POXXOM METAO0OIUTUKUU TEPIEHOUIXO, MMMUKUMATy (HEHUJIMPONAHOUIXO Ba
ankamounaxo gapédpr rapaumana.  CeCKBUTEPHEHOMIXO, KyMapwuHXO  Ba
aJIKAJIOUIXOU HaB, 0a TaBpU Baceb MaxH LIyJaaHJ], KU UH aXaMUSITH OHXOPO Jap
npoprm XUMUSIBA Ba MUMKOHMSTXOM MaxXCyCH METa0OJMKHM UH Hamyl TabKU
MeKyHaHn [7-M, 22-M].

3. Taxmunm TadpuKaBUM pelIaxo Ba TYXMHXO FaH#Ml TapAOHMIAHH MeTaboIuTXOou 0a
y3B XOCpPO OIIKOP HaMyJ, KM HWH TaxacCyCu ITAKUKUM OMOCHHTETUKHUPO HUIIOH
Meauxaa. TyxmMuxo 60 aMMHOKHCIOTAX0 Ba alIKAJIOMAXO FaHh Oyma, gap xoJje Ku
pemaxo 00 MUKAOPU 3HEAM TepreHouaxo TaBcud wMemaBaHa. Ilpodunu
MeTa0OJINTXO Jap HAaMyHAaxXOM TaxXKUKIIaBaHma OeBOCHTa a3 Tap3u TUpUPTaAHU
HaMyHa BoOacTari Jopaj: 4aBXapXxou 3TAHOJIA MMKOH MEIUXAHI, KM MUKIOPH
oemrapu MeTabOJIUTXOM MapOyT Oa IUMKUMATXO, (EHUIMPOIAaHOUIAXO Ba
TEPIICHOUJIXO MYyalsiH Kapjaa IaBaHA, Jdap XO0je KU caMf Ba (uirypaaxo
naBacTaruxou cuHdu GeHUINponaHouaXopo aAap 6ap merupaua [7-M, 22-M].

4. Pemaxo Ba TYXMUXOU HaMyaxou Taxkukirynaum Ferula 6o Tapkubu XxuMusiBUn
Maxcyc TaBcud memabana. bapou pemraxo MaB4yAusSTH MaWBACTarMXOU XUMUSIBUM
JOpOW Ba3HU MOJIEKyJlaBUM MHEHA Ba OamaHa xoc acT. Tyxmmxo 00
naiiBacTaruxou JOPOM Ba3HU MOJIEKYJaBUU TacT FaHh Mebomana. Yy3bxowu
acoOCHM XUMHUSBHM XaM pPEIIaxo Ba XaM TyXMHXOHM Xap €€ HaMyOu TaXKUKIIYdau
Ferula-po maiiBactaruxon XUMHUSIBHE TalllKWJI MEAUXaHA, KU 0O0a cuHpXxou
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KyMapHUHX0, (PIIaBOHOMIXO Ba TEPIEHOUIXO Taamnyk gopann [7-M, 10-M, 14-M,
23-M].

. Koncenrparcusiu 6ananau noandeHoIXo Jap CaMf Ba 4aBXapXOW CIUPTH, KU a3

pellra Ba TyXMHUXOM Hamynxou F. violacea Ba F. kuhistanica 6a macT oMmamaaH[I,
MyaisH Kapjaa IIyd, Ki UH a3 HUIIOHAWXaHAaxou (QHUINypaan xaman HaMyHaxou
pelia Ba TYXMUXOW Hamyau F. gigantea 6a TaBpu Hazappac ¢dapk MEKyHas.
dumypiaan TyXMHXO Ba 4YaBXapu 3TaHOJMU pemau F. violacea 60 UKTUIOpU
OanmaHau 3UAAMOKCUAAHTA TaBcud MemaBaHm [2-M, 4-M, 14,-M, 16-M, 19-M, 23-
M].

. Camru pemaxo Ba Tyxmuxou F. violacea Ba F. kuhistanica nopon $habOTHOKUU

OanmaHau BUPpYCHHrO03M0paHaari HucoaT 6a mraMmmxoun Bupycu 3ykomu A(HINT)
Ba A(H3N2) me6omana. @aboIHOKUN 3UIUBUPYCUU CAMF Ba YaBXaPXOU TAHOJIN
00 HUIIOHAMXAHIAXOW TMAacTU  KoHceHTparcusiu Myaccup (KMS50) Ba
HUIIOHAWXAHIAX0U HUXOSIT OananHau HumoHauxangan xumustepaneBtia (HXT)
TaBcu( MeIaBaHA, KU a3 YyHUH HUIIOHJIUXAHIAXOU JOPYXOH THYOPATUH
Tamudmao Ba Pumantagun 6omorap mebomang [1-M, 5-M, 6-M, 9-M, 11-M, 12-
M, 13-M, 18-M, 20-M].

.Jap mapoutu in vitro, XaMaul HaMyHaxod a3 caMf Ba TYXMUXOU Hamyau F.

violacea OapgactoMana 00 (abonHOKMM OajlaHaAM 3UIIUMUKPOOA TaBCUD
MemaBaHa. OHXO acocaH 0a mMTaMMHU 3TaJOHHUU CTAQUIOKOKKH THJIOpaHT (.S,
aureus) TaAbCUP pacoHUIA, HUCOAT Oa mTaMMXxou 3Tajo-uuu Ps. Aeruginosa Ba KI.
pneumoniae TabCUPHU HOUU3U 3UITUMUKPOO# 30XUp MeKyHaH[ [4-M, 6-M, 8-M,
17-M].

TABCUAXO BAPOU NUCTUPOJAU AMAJINA HATUNYAXOU TAXKUKOT
l.

Hatuyaxou OMY3HIIIHU aHaTOM#-MOPdOIOTUU pelaxou HaMYIXOHU
TaxKUKIIaBaHJIal  PYCTAaHUXOPO  METAaBOH  XaM4yH sKe€ a3  yCYJIXOoHu
UJIeHTU(PUKATCUSU HAMOSIHAAroHU aBinoau Ferula L. TaBcus kapa.

. Hatmyaxon TaxKMKOTH METAa0OJIOMUM peIIaxo Ba TYXMHXOW F. violacea Gapou

TaXKMKOTXOU MUHOabAan (papMakoTHO3H, papMaKoIorid Ba MOTEHCUAIU CAaHOATH
acoCH MyCTaxKaM MeIIaBaH], UHIYHHH, acliii Ba XymicudaTr OymaaHU aiiéu XOMu
PYCTAHUTUPO MyalssH MeKyHaHa. MeTOMOJIOTHAXOU Jap WH 4o ucTudomantyaa
ap3ullIM  BOCUTaxou mempadram MeTaboJoMHpPO Jap Kamig  KapaaHu
MeTa0O0IUTXOU HAB TabKUJ MEKYHAHI.

. Hatuyaxonm TaxKWKOT ouj 0a OMY3WIIU TapKUOU XUMHSIBUU TYPYXXOM aCOCUU

qy3bX0ou (pabosini OMOJOTMH TYXMHUXO Ba PEIIaxopo METAaBOH O0apou KOpKapau
nactypu dapMmakoriein MaBOIU JTOPYBOPHUH CIIEKTPU TabCUpalll TYHOTYH ucTHdOIa
HaAMY/I.

. Hatugyaxou  omy3umid  (HabOJIHOKUM  BUPYCOO3AOpaHAAruv  HAMYIXOHU

Taxkukmygan Ferula a3 Tabcupm OamaHmM 3WIIM3YKOMHU CaMF Ba TYXMHXOH
Hamyau F. violacea maxonat meauxaua. MH nMkoH Meauxaa, KM MaBOAU Ma3Kyp
XaM4yH MJI0Baxou Omojorudm ¢aboj XaHroMu TabobaTu OEMOPHUXOU BUPYCH map
poxxou 6omonu Hadac TaBcUs 10/1a IIaBaHI.

. Hatuyaxou omy3uiiu (GpabOTHOKUM 3UTUMUKPOOIl MeTaBOHAH 0apou KOpKapIu

JOPYXOU 3UAOUMHUKpPOOM Ba XaHromu Tabobatm OEMOpPUXOM CHUPOSTHHU
3TUOJIOTHUSAIIOH I'YHOTYH UCTHU(]OIa Kap/1a IMIaBaHI.
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6. Hatmyaxom TaxKMKOTPO MYMKHH acT OapoW HOOHMINYYEH aap Kadeapaxou
(dhapMakoTrHO3US, dhapMakoIoTHs, MHKPOOUOJIOTHS, BHPYCOJIOTHSI  Ba
UMMYHOJIOTHUSIM MYacCHUCaxOU TabIMMHUU OJIUU THOOW Ba KOJUIEUXO, MapKa3XoH
WIMA-TAaXKUKOTHA TaBCHUS HaMyJ, XaHMOMH HYpO HaMyJaHd KOPXOU HIIMIA-
TaXKUKOTHUU aCIMPAHTXO Ba YHBOHYYEHU COXaxou (hapMaTCEeBTH, XMMHUs Ba THOON
MaBpuau uctudo1a Kapop A0/I.
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F. violacea

F. kuhistanica
F. gigantea
NP

ChEBI

COCONUT

TIC
RT
KM
HXT

Howmryu uxtucopaxo, aJoMaTXou IIapTi
Ferula violaceae Korov.
Ferula kuhistanica Korov.
Ferula gigantea Korov.
Natural product (maiiBactaruxou Tabuii)
Chemical Entities of Biological Interest (maitBactaruxou
XUMUSBAU JOPOU aXaMUSTH OMOJIOTH)
COlleCtion of Open Natural ProdUcTs (maymyu nmaiiBacTaruxou
TaOMUU KYIIO/1Q)
Total ion chromatogram (xpoMaTorpamMmman myppau HOHiA)
Retention Time (BakTi HUTOXIOPH)
KoHncenTparcusiu myaccup
XHAMHOTEPANEBTHUCCKUN WHACKC (HUIIIOHIUXAH1an
XUMUSTEPATICBTH)
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AHHOTANIUA
MasnonaszapoBa Cynxus Ho€bmoeBHa
«PapMaKOTHOCTHYECKOE U3yUE€HUE TPEX BUAOB (hePYJIIbl, IPOU3PACTAIONIUX B
Tamxukucraue»

KmroueBsie croBa: F. violacea, F. gigantea, F. kuhistanica, MUKpOKOTIUPOBA-
HUe, MeTa0O0JIOMHUKA, PUTOXMMHUYCCKAS XapaKTePUCTHKA, COAepKaHUE TOJIU(EHOIIOB,
AHTUOKCHUJIAHTHAS, TPOTUBOBUPYCHASI, aHTHOAKTEepUaIbHAS U (QYHTHIIMIHAS aKTHB-
HOCTb.

Ilens paboTH: M3yunTh (PAPMAKOTHOCTHYECKYIO XapaKTEPUCTUKY TPEX BHUIOB
pona depynasl: Ferula violacea, Ferula gigantea w Ferula kuhistanica, mpou3pacraro-
X Ha Tepputopun Pecriyonuku TaKuKucTaH.

MeTtonasl MCCIIENOBaHUS M UCIIOJIb30BaHHASA amnmapaTypa: MUKPOCKOITHYECKOE
HCCIIeIOBaHUE KOPHEHW BKJIIOUEHHBIX JIJIs UCCIIEIOBAHUS BHIOB (epysIbl OBLIO MTPOBE-
JICHO TI0 OOIIENPUHATON METOJMKE MUKPOCTPYKTYPHOTO aHaim3a. JIJisi mpoBeaeHus
MeTabOJIOMHOT'O MCCIeIOBAaHUS U (PUTOXMMUUYECKUX aHAJIU30B OBLIM MCIOJIb30BaHBI
KUIKOCTHAS XpomaTtorpadus C Macc-CIIeKTPOMETPHUEH, yIIbTpa-
BBICOKOITPOM3BOIUTEIIbHAS KUIKOCTHASI XpoMaTorpadus U CIIeKTPOCKOIHS SIEPHO-
ro MarHUTHOTO pe3oHaHca. OOpaboTKa JaHHBIX MPOBOJUIACH C HCIIOJH30BAaHHEM
nporpaMMHoro ootecrieuenuss Metaboscape 2022b, XCMS Online s mpoBeacHUs
MeTaboJIoOMHOro aHanu3a, a Takxke MetFrag Web u CEM-ID mist unentudukanmm
MeTtabomuToB. Crnenuduyeckyro BUPYCHHTUOUPYIOUIYI0O AKTUBHOCTb MCCIIETYEMBbIX
MaTEpHUAJIOB ONPEACSIIA B COOTBETCTBUU ¢ METOJMUYECKUMHU peKoMeHAausIMu «Py-
KOBOJICTBO TIO TPOBEIACHUIO TOKIMHUYECKMX HCCICIOBAaHMM JIEKapCTBEHHBIX
CpencTB». AHTUMHKPOOHYIO aKTUBHOCTb PACTHTEIBHBIX 3KCTPAKTOB OMPEACIIsIIN
nucko-audy3uoHHbIM MeToIoM. CTaTUcTHUecKass 00paboTka maTtepuaia MmpoBese-
Ha C UCTOJIb30BAaHUEM MaKeTa MPUKJIAIHBIX MporpaMmm Statistica 10,0.

IToydyeHHBIE pe3yJbTAaThl U UX HOBH3HA: IPOBEICHO MHKPOCKOITMYECKOE HC-
cienoBaHue CTpoeHust KopHer F. violacea, F. kuhistanica w F. gigantea. Ilokazano
pazHooOpasue MeTa0OIUTHOTO MpoduIs KOpHEH U ceMsH F. violacea, kak paHee He
M3YYECHHOT'O BHJIa U OCHOBHOTO O0BEKTa HccienoBanus. I1pogeMoHCTprpoBaHa cre-
IU(UIHOCTH META0OJIOMHOTO MPOodHIIsT 00pa3I0B UCCIICTOBAHUS B 3aBUCUMOCTH OT
crocoba ux moirydeHus. [loydeHbl JaHHBIC: O (DUTOXUMHYECKON XapaKTePHUCTHKE
KopHel u ceMmsiH F. violacea, F. kuhistanica w F. gigantea, o coaepXaHUU OOIINX
oM (EeHOJIOB B KOPHSIX M CeMeHaX; nHpopMalus 00 aHTHOKCUAAHTHOM ITOTECHITHATIE
KOPHEH U CEMSIH; YCTAaHOBJICHA BUPYCHHTIMOMPYIIAas aKTUBHOCTh KaMeIU, BBDKUMOK H
9KCTPAKTOB, IMOJYYCHHBIX U3 KOPHEH M CeMSsH; ITOJIyUYeHbI JaHHbIe 00 aHTHOAKTEpU-
aJbHBIX U IPOTUBOIPHUOKOBBIX CBOMCTBAaX OOpAa3lOB, MOJIYYCHHBIX M3 CEMSH U
KOpHEH uaoB Gepyiibl, BKIIOUEHHBIX B pa0bOTYy.

PexoMeHmauy mo MX HUCIOJIb30BAaHUIO. Pe3ynbTaThl MUKPOCKOMUYECKOTO HC-
CIIEIOBAHMUSI MOXKHO MCIIOJIb30BaTh KaK OJIMH U3 CIIOCOOOB MACHTU(GUKAIIUU ITPEACTa-
BuTeNel poaa Ferula L. Pe3ynpTaThl MeTaOOJIOMHOI'O HCCIIEIOBAHUS 3aKJIabIBAIOT
MPOYHYIO OCHOBY JJIsI OyIyIIMX HCCIIeIOBaHUN (hapMaKOTrHOCTHYECKOTO, (hapMako-
JOTUYECKOT0 M IIPOMBIIIJIEHHOTO MOTEHIIMANA, a TaKKe ITO3BOJISIIOT OIPEICIUTh
MOJUIMHHOCTh U JOOPOKAUYECTBEHHOCTh JIEKAPCTBEHHOI'O PACTUTEIIBHOTO ChIphs. B
1IeJIOM, TTOJIyUYEHHBIC PE3YJIbTAThl MOTYT OBITh MCIIOJIb30BaHbI JIs CTYJIEHTOB Ha Ka-
deapax dapmakornosuu, ¢GapMaKoIOrud, MHUKPOOUOIOTHUH, BHUPYCOJOTUU U
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MMMYHOJIOTUX B MeauIHCKUX BY3-ax u kojjiemkax, HaydyHO-UCCIIEI0BATEIbCKUX
LIEHTPaX; BO3MOXHO MCIIOJIb30BAHUE U MPUMEHEHUE PE3YJIbTATOB MPU BBINOJTHECHUUN
HAy4YHO-UCCIIEIOBATEIBCKMX Pa0dOT aclUpaHTaMHM U COUCKATelsMUu (papmalieBTUUe-
CKOTr'0, XUMHUYECKOTO U MEAUIIMHCKOTO MpoGhUIIei.

O6mactp mpuMmeHeHH: papMakorHo3us, hapMaKkoIoTus, GUTOTEpaAITHs, BUPY-
COJIOTHSI, MUKPOOHUOJIOTHSI.
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AHHOTATCHAAU
MasnonaszapoBa Cynxus Ho€bmoeBHa
«Omysumu papmakorHocTukum ce Hamyau kamoi (Ferula), ku map Touukucron
MEPYSIHID)

Kamumaxon kamupa: F. violacea, F. gigantea, F. kuhistanica, TaxKuKu
MUKPOCKOTI, MeTa0OJIOMHUKA, TaBCU(PU (PUTOXMMUSBHA, MyXTaBOM IOJIU(DEHOIXO,
(babOTHOKMM 3UITUOKCUAAHTHA, 3UITUBUPYCH, 3UIJAUMUKPOOHA Ba (abOITHOKUHU
3UAAN3aAHOYPYFH.

Makcagu TaxKUKOT. OMy3UIIIN XyCyCUSITXOM (PapMaKOTHOCTUKUU CE€ HaAMYIH
aBnoau Ferula L. Ferula violacea, Ferula gigantea Ba Ferula kuhistanica, xu nap
xynyan Yymxypuu TOUMKUCTOH MEPYSIH/I.

VYeynxon TaxXKUKOT Ba HMCTH(DOIAM TadyxXU30T. TaxKUKOTH MHUKPOCKOIUHU
pelraxou 0apow TaXKMKOT BOpua Kapaamymaan Hamyaxou Ferula TuOku metomaukaun
MabMYJIUU TaXJIWIM MHUKPOCOXTOpPHA ry3apoHuga iyd. bapou rysapoHumaHu
TaXKUKOTH METAa0OJIOMiI Ba TaXJIWIM (UTOXHMMUSIBA XpoMa-Torpadusii Moeb 00
Macc-CIeKTpOMeTpHsl, XpoMaTorpadusiu Moerun Oamanacudar Ba CHECKTPOCKOIHUSIU
pPE30HAHCH XacTauu MarHuTi 6a xop Oypaa mynana. Kopkapau mMabiymoTxo 00
ucrudoaa a3 rapmuHu 6apHoMaBuu Metaboscape 2022 b (Bruker Daltonics) 6apou
Kopkapau Mabiiymorxou xoM, XCMS Online (Bepcusiu 1.10.9) 6apou ryzapoHugaHu
TaxJauiu metabonomit, uHuyHuH, MetFrag Web Ba CFM-ID Gapou myalstHKyHUH
MeTa0oMUTX0 aHyoM pgoda Inya. daboIHOKMKM MaxCyCH BUPYCMaHBbKYHAHIATHU
MaBOJIM TaXKUKIIaBaHIapO MyBOPUKU METOAMKAX0U TacusiHamymau «actyp oun 6a
Ty3apOHUIAHU TaXKUKOTXOU TO KIIMHUKUM BOCHUTAXOHW IOPYri» MyailsH HaMyOdaHI.
DabONMUATH 3WTUMUKPOOUHN YaBXapXoW pycTaHi 00 yCyiau aucko-nuddysn myaisH
kapmaa mya. Kopkapan omopuu maBoj 60 uctudoga a3 bacran bapHOMaxow amMaliiu
Statistica 10,0 (Statsoft, UM A) nupo kapaa mry.

Hatnyaxom ©6a [macT oBapiamyaa Ba HAaBrOHMH OHXO0. [axKUKOTH
MUKPOCKOTIUU COXTOpH pemaxou F. violaceae, F. kuhistanica Ba F. gigantea
ry3aponuga mya. ['yHOTYHUM TapkuOu MeTabOoJMTHUU peliaxo Ba Tyxmuxou F.
violacea, XaM4yH HaMyau KaOJlaH OMyXTaHaIllyJa Ba OOBEKTH aCOCHU TaXKUKOT
HUIIIOH J0ja Iya. MaxcycusTi MpouiICO3uu METabOJIOMHUM peliaxo Ba TYXMHUXOU
F. violacea BobGacTta a3 y3BM pycTaH@ Ba ycyiau Oa AacT oBapJaHW HaMyHau
TaXKUKIIyJa HHUIIOH aoda Imyd. MawaymoTrxo 0a macT oBapjaa IOya: oupg Oa
XYCyCUSITXOM (PUTOXMMMSIBUM pelIaxo Ba TYyXMHXOM Hamynxou F. violacea, F.
kuhistanica Ba F. gigantea; on 6a MyXxTaBou NMOJU(PEHOIXOM YMyMA Aap periaxo Ba
TYXMHUX0; MabIyMOT naap Oopan (HabOJTHOKUM 3UIIUOKCHUIAHTUM peIIaxo Ba
TYXMHUX0; (DabOJTHOKMM BUPYCMAaHBKYHAHIArMU HAMyHAXxou caMr, adiiypaa Ba
qaBXApXOU a3 peliaxo Ba TYXMUXO MyKappap kKapaa myn. WMuuynuH, oun Oa
XOCHATXOU 3UAAUMHUKPOON Ba 3UAAM3AHOYPYFUU HAMYHAaXOM peIllaxo Ba TYXMHUXOHU
HamMyau Taxkukiynaan Ferula, uttunoot 6a gact oBapaa my/i.

TaBcuaxo 6apou ucrudona. Hatmyaxom omMy3uIm TaXKUKOTH MUKPOCKOITHPO
METaBOH XaM4YyH SIK€ a3 YCYJIXOU UIAECHTU(UKATCUSIM HAMOSHIATOHU aBioau Ferula
L. uctudona xapa. Haruuaxoum TaxKMKOTH MeTaO0OJOMA Oapou TaXKUKOTXOU
MuHOabAau (papMakorHosir, (apmakojiori Ba TOTEHCHAIM CaHOATH acoCH
MyCTaxKaM MeIlaBaHa, WHYYHWH, WMKOHMAT MEIWXaHJ, KW aclii Ba Xymicudar
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OymaHu améd XOMH PYCTaHWUTH MyalsH kapaa maBafd. Jlap MauMmMyb HaTHYaXoOH
TaXKUKOTPO MYMKHUH acT Oapou MOHUIIYFEH Aap Kadeapaxou (papmMaKkorHO3WMS,
dhapMakoI0Tusi, MUKPOOUOJIOTHS, BUPYCOJIOTUSI BA UMMYHOJIOTUSIM MaKOTHUOU OJIUM
THOOW Ba KOJUIEYXO, MApKa3XOU WIIMIA-TaXKUKOTHA TaBCUS HAMYJ, XaHTOMH HYPO
HaMyJaHH KOPXOU WIIMA-TaXKUKOTHUU aCIMPAHTXO Ba YHBOHYYEHH COXaXOH
dhapmaTceBTHl, XMMMS Ba TUOOH MaBpuIu UCTU(Oa Kapop 0.

Coxau nuctudoma: papmakornosus, papMakoaorus, TUEXTAPMOHHA, BUPYCOJIO-
TUsi, MUKPOOUOJIOTHS.
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ANNOTATION
Mavlonazarova Sulhiya Noyobshoevna
“Pharmacognostic study of three species of Ferula growing in Tajikistan”

Keywords: F. violacea, F. gigantea, F. kuhistanica, microscopy, metabolomics,
phytochemical characterization, total polyphenol content, antioxidant, antiviral, an-
tibacterial, and fungicidal activity.

Purpose of the work. 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.

Research methods and equipment used. Microscopic examination of the roots
of the studied Ferula species was carried out using standard methods of microstruc-
tural analysis. Metabolomic studies and phytochemical analyses were performed us-
ing liquid chromatography—mass-spectrometry, ultrahighperformance liquid chro-
mategraphy, and nuclear magnetic resonance 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 virusinhib-
iting activity of the studied materials was determined in accordance with the method-
ological guidelines “Guidelines for Conducting Preclinical Studies of Medicinal
Products.” Antimicrobial activity of plant extracts was assessed using the disk diffu-
sion method. Statistical analysis was performed using Statistica 10.0 software.

The results obtained and their novelty. A microscopic study of the root struc-
ture of F. violacea, F. kuhistanica, and F. gigantea was carried out. The diversity of
the metabolite profile of the roots and seeds of F. wiolacea, 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 poly-
phenols in roots and seeds; and on their antioxidant potential. Virusinhibiting 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 their use. The results of the microscopic study can be
used as a method for identifying representatives of the genus Ferula L. The metabo-
lomic findings provide a solid foundation for future research into the pharmacognos-
tic, pharmacological and industrial potential of these plants, as well as for determin-
ing the authenticity and quality of medicinal plant raw materials. Overall, the results
may be used in educational processes at departments of pharmacognosy, pharmacol-
ogy, 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.

Areas of application. Pharmacognosy, pharmacology, phytotherapy, virology,
microbiology.
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