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Axmyanvnocme u yeau. OZHUM U3 aIbTEPHATHBHBIX HCTOYHUKOB ITOJIYyHICHUS
OMOJIOTMYECKN aKTHBHBIX BEIECTB SBIACTCS KyJIbTypa PACTUTEIBHBIX KIETOK in Vit-
ro. Llenpto maHHO#M paOOTHI SBISIETCS BBEICHUE B KAJUTyCHYIO KYJIbTYpYy Artemisia
vulgaris L. NEHTpaIbHO-SIKYTCKOM IMOIyJISIIMU KaK BHIA C BBICOKUM COJEpKaHHEM
Pas3IMUHBIX OMOJIOTMYECKN aKTHBHBIX BEIIECTB, NPUMEHSIEMOr0 B HapOIHOW Menu-
IIHE U IIUPOKO PaclpoCTPaHEHHOT0 Ha TEPPUTOPHUU HCCIICTOBAHUSL.

Mamepuanet u memoowi. duromacca Artemisia vulgaris L. Obuta codpaHa BO
BpeMsi DKCIIEIMIMK Ha TeppuTopun AMruHCKoro paiioHa PecnyOnuxu Caxa (Sky-
Tus) B uroHe-mrone 20162018 rr. [ns BBeneHust Artemisia vulgaris B KaJUTyCHYIO
KyJIbTYpYy B Kau€CTBE MHUIMAIBHBIX SKCIUIAHTOB MCIOJIb30BAHBI HACTOAIINE JIUCTbS
CTEPUJIBHBIX PACTCHUH, TOTY4YEHHBIX B KOHTPOIUPYEMBIX YCIOBUSX U3 CEMSH AUKO-
pacrymero pacteHus. KynbTuBupoBaHe MPOBOAMIN Ha IMUTATENbHON cpene Mypa-
cure-CKyra ¢ MCHOJIb30BAaHMEM ABYX Pa3HBIX BAPHAHTOB PETYJIATOPOB pOCTa:
2,4-nuxn0ppEeHOKCUYKCYCHOM KHCIIOTBI M KWHETHHA, 6-OCH3WIAMHHOITypHHA U
0-HaQTHITYKCYCHOM KHUCJIOTHL. MOp(OIOTHUECKH aHaIN3 KJIETOK IOJIyYeHHBIX Kaj-
JIyCOB NPOBOJMJIM Ha CBETOBOM MHKpoOcKorie. [lojyuyeHHbIe NMepBUYHbIE KaJUTyChl
ObUTH OTOOpaHbI [T JaJbHEHINCH Mepecajky Ha MUTaTeNbHOU cpere Mypacure-
Ckyra (MC) ¢ pa3HBIMH KOHIEHTPAIMSIMH PETYJATOPOB pocTta. J[uHaMuKy pocra
CBIPO MacChl KaJUTyCOB M3Y4alii B Te4eHUE 0HOTO ukia (21 cyr).

Pesynvmamei. bBuomacca nepBUYHOTO Kaminyca Artemisia vulgaris Ha IMTaTeNb-
HoW cpene Mypacure-Ckyra ¢ mobaBieHueM 2,4-TuxIopPeHOKCHYKCYCHON KHCIIO-
TBI ¥ KHHETHHA ObIIa CBETIIO-KENTOI OKPACKH M TUIOTHON KOHCHCTEHIINH, a IIPH J0-
OaBneHuM 6-OCH3WIAMHHOIYPHHA W O-HA(THIYKCYCHOH KHCIOTBI Takxke OblLia
OJ1eTHO->KEeNTOl OKPAacKH, HO OTJIMYANach JIETKO OTIEISIEMON PBIXJIONW CTPYKTYpPOH.
Mopdonorudeckuii aHanM3 KJIETOK IOJYYEHHBIX IMEPBUYHBIX KaIyCOB MOKa3all
npeo0iiaiaHue KIETOK OKPYIIIO-SHIEBUIHON (OPMBI C SPKO BBIPAXKEHHBIM SIIPOM.
Ha nurarenbHoil cpene ¢ pobaBieHueM 2,4-1uxioppEeHOKCUYKCYCHON KHCIIOTBI,
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KWHETHHA U 0-HaQTHIYKCYCHOM KHCIOTHI MAKCHMAJIbHOE YBEIWUIEHHE CHIPOH MacChl
KaJuryca HaOmoganock Ha 11-e ¢yt mocne nepecanku. Ha mutarensHOM cpene ¢ 1o-
6aBienneM 2,4-1uxnop(peHOKCHYKCYCHOM KUCIIOTBI, 0-HA(THIYKCYCHOM KHUCIIOTHI U
6-0eH3MIIaMIHOIYpHHA MaKCUMaJIbHOE YBEJIIMYEHHE ChIPOI Macchl Kajuryca Haluo-
nanoch Ha 14-e cyT.

Bovi6ooul. TlomyueHsl epBUYHbIE KaJUTyChl Artemisia vulgaris L. U3 IUCTOBBIX
SKCIIAHTOB, B3ATBIX M3 CTEPWIBHBIX pacTeHUH. ONTHMH3MPOBaHA IMUTATENbHAsS
cpeza ¢ PeryJisaTopaMy pocTa JUls MOMy4eHHs U JaTbHEHIIET0 BBEJCHUS KaJTyCHON
KynbTyphl Artemisia vulgaris L. Ha nuratensHO# cpene ¢ nobOasieHueMm 2,4-]1,
HVYK u BAII cripast 6uomacca kamryca Artemisia vulgaris L. B Tpu pa3a npeBsIIIaeT
O6romMaccy Kajuryca, IOJy4aeMoro Ha MHTaTenbHOW cpene ¢ 2,4-J1, KWHETHHOM W
HVYK. TlonyuyeHHble KalayCHBIE KyJbTyphl OOJNIamalldi MSATKOH JIETKO OTHENIIeMOU
PBIXJION CTPYKTYpOH OJI€IHO-)KENITOTO IBETA.

KuaroueBsbie ciioBa: Artemisia vulgaris L., kammycHas KyJabTypa, MHTaTeIbHAS
cpena MC, xamnycorenes, bmomacca, KpuBasi pocra.

E. V. Kucharova, Zh. M. Okhlopkova, E. E. Antonova

OBTAINING CALLUS CULTURES OF COMMON MUGWORT
(ARTEMISIA VULGARIS L.)

Abstract.

Background. One of the alternative sources of obtaining biologically active sub-
stances is a culture of plant cells in vitro. The objective of this work is to introduce
Artemisia vulgaris in the callus culture. The plant grows in Central Yakutia, known
as a species with a high content of various biologically active substances used in tra-
ditional medicine and widely spread on a territory researched.

Materials and methods. The phytomass of Artemisia vulgaris L. was collected
during the expeditions on the territory of Amga’s region of the Republic of Sakha
(Yakutia) in June-July 2016-2018. For introduction of Artemisia vulgaris L. into
a callus culture, the actual leaves of sterile plants were used as explants. The plants
were obtained via cultivating the seeds of a wild plant in controlled conditions.
The cultivation was performed on a Murashige-Skoog nutrient medium with the use
of two different growth regulators: 2,4-dichlorophenoxyacetic acid and kinetin,
6-benzylaminopurine and a-naphthylacetic acid. Morphological analysis of cells of
the obtained calli was performed using a light microscope. The obtained primary
calli were selected for further transplantation on a Murashige-Skoog nutrient me-
dium with different concentrations of growth regulators. The growth dynamics of
the callus wet mass was studied during one cycle (21 days).

Results. The biomass of primary callus Artemisia vulgaris L. in the Murashige-
Skoog nutrient medium with supplementation of 2,4-dichlorophenoxyacetic acid and
kinetin was light yellow in color and had a dense consistency, and with the addition
of 6-benzylaminopurine and a-naphthylacetic acid, it was also pale yellow in color,
but with easily separable loose structure. Morphological analysis of cells of primary
callus obtained showed the predominance of round-ovoid cells with a distinct nuc-
leus. In a nutrient medium supplemented with 2,4-dichlorophenoxyacetic acid, kine-
tin, and a-naphthylacetic acid, the peak increase in callus wet mass was observed on
day 11 after transplantation. On a nutrient medium supplemented with 2,4-dichloro-
phenoxyacetic acid, a-naphthylacetic acid, and 6-benzylaminopurine the peak in-
crease in the callus wet mass was observed on the 14th day.

Conclusions. The primary callus of Artemisia vulgaris L. were obtained from
leaf explants taken from sterile plants. A nutrient medium with growth regulators
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was optimized to obtain callus and for a further introduction of Artemisia vulgaris in
the callus culture. On a nutrient medium supplemented with 2,4-dichlorophe-
noxyacetic acid, a-naphthylacetic acid, and 6-benzylaminopurine callus biomass of
Artemisia vulgaris L. is three times heavier than the biomass of callus obtained on
a nutrient medium with 2,4-D, kinetin, and NAA. The obtained callus cultures had
a soft, easily separable, loose structure, pale yellow in color.

Keywords: Artemisia vulgaris L., callus culture, MS nutrient medium, calloge-
nesis, biomass, growth curve.

BBenenne

Artemisia — KpyIHBIA pOJl TPaBSIHUCTBHIX U MOJNYKYCTAPHUKOBBIX PaCTEHUU
cemeiictBa CroxxHonBeTHbIe (Asteraceae) [1]. Bo ¢uope LentpansHoit Skytuun
HacuyuThIBaeTca 22 Buma pona Artemisia [2]. B OCHOBHOM 3TO pacTEHUS CTEITHBIX
COOOIIECTB, TIMPOKO pacrpocTpaHneHHbsle B gomnHe Cpenneit JleHs! u mpencras-
JsroIe co00l cBoeoOpasme pactuTeapbHoro mokposa llenTpansHoit Sxytun [3].
HekoTopsie BubI MONBIHEN UMEIOT JIGKAPCTBEHHYIO U IMHIIEBYIO [IEHHOCTb.

OnHUM W3 MUPOKO PACHpPOCTPAHEHHBIX B MPUPOAE BHUIIOB M MPUMEHIEMBIX
B HAapOAHOW Menuumue sBusiercss Artemisia vulgaris L. TlonbiHb 0OBIKHOBEHHAS,
4epPHOOBUTBEHHK, MO-SIKYTCKU «yop3 0To». CTpoeHHEe KOPHEBHUIIA KPEIKOe, HEMHOTO
BeTBHcTOe. CTEONMM MpsAMOCTOSIIME, KPacHO-Oyphle, HABEPXy Pa3BETBIICHHEIE, 10
1-1,5 M BeIcOTOM. JIMCTBSI CBEpXY TOJIbIE MM CIeTKa MyIIUCTHIE, TEMHO-3€JICHbIE,
CHHU3y CepoBarble, MayTHHHUCTO-BOIIIOUHBIE, IIEPUCTO-PAaCcCeUeHHbIE Ha YJTHHEH-
HbIe 3yOdarbie fonw. LIBeTku odeHb Menmkue, coOpaHbl B SHIEBUAHbIE KOP3MHKH
2—4 MM OIMPUHON, COCTABISIONINE IMPOKOE, HECKOJIBKO IMMOHUKAIOIIEee, MeTelbua-
TOE COIBETHE; 00epTKa KaXI0W KOP3MHKH TOKPHITA TYCTHIM BOWJIOYKOM; IIBETKH
KpacHOBaThIe, pexe — xkenteie. [[BeTeT B mrome-aBrycre. MectoM mpou3pacTaHus
SIBJIAIOTCA IYCTBIPH, OTOPOABI, COPHBIE MECTa, OKPECTHOCTH JKUJIbsI, peXke — JIyra u
Oepera pex. Ha Tepputopun SkyTHH HOJNBIHE OOBIKHOBEHHAs PacHpOCTpaHEeHa
MMOBCEMECTHO, B OCHOBHOM Ha Anmane, llenrpanpHoii SAxytuu, Bepxue-Jlencke,
Sno-Uunurupcke, Ha Komsime [4].

Ilo pesympraTam (pUTOXMMHUYECKOTO aHaTW3a OBUIO YCTAHOBIEHO HAIMYHE
B HAJ3¢MHOH YacTH TOJBIHN OOBIKHOBEHHOW: aCKOPOMHOBOM KHCJIOTHI, IOJIHCaxa-
pHUIOB, OENKOB, TyOMITBHBIX BEIIECTB, (DIIABOHOMIOB, KYMapHHOB, TPUTEPIIEHOBBIX
CarlOHWHOB M (DEHONBHBIX coequHeHui [5, 6]. [lonbIHE OOBIKHOBEHHAS B SIKYTCKHX
HOMYJISIHAX, COTJIACHO pe3yibTaTaM HCCIeJOBaHUs, coAepikana B Tpase (IiaBo-
Houwl (5,64 £ 0,02 %), myounerblie Bemectsa (13,7 + 0,5 %), ackOpOMHOBYIO KH-
cinoty (2,6 + 0,02 mMr/r) u BomopacTBopuMbIe noaucaxapunst (4,59 £ 0,3 %), uro
TaK)Ke MOJATBEP)KAAET MHOTOBEKOBOW OMNBIT HCIOJIB30BAaHUS JAHHOTO PACTEHUS
SAKYTCKAMH TPAaBHUKaMH KaK [IEHHOTO MHIIEBOTO U JIEKapCTBEHHOTO pacTeHus [7].

B cBsi3M C BBICOKHM cCOMlep)KaHHEM DPa3IWYHBIX OMOJIOTHMYECKH aKTHBHBIX
BEIIECTB B TpaBe IOJILIHM OOBIKHOBEHHOW Tepe]] HaMU CTOsIa 3a/1a4ya MOJIydUTh
KaJUTyCHYIO KYyJBTYpPY KJIETOK JaHHOTO BHJIA PACTEHHS Ha OCHOBE PaCTHUTEIHHBIX
MaTepUaioB, COOpaHHBIX Ha Tepputopuu LleHTpanbHo#t AxyTHu, 1 nadpbHEHUIIEro
U3yueHHs 0COOEHHOCTEH HAKOIUICHHs OMOJIOTHUECKH aKTUBHBIX BEIICCTB B Kaj-
mycHou 6uomacce Artemisia vulgaris L. PacTeHue ¢ COUBETHSIMU U CEMEHAMH ObI-
710 cOOpaHO HAMU B TEUCHHE DKCIIEUIIMOHHBIX paboT Ha TEPPUTOPUN AMTHHCKOTO
pationa Pecrry6mmku Caxa (SxyTtus) B mrone-utoie 2016—2018 rr.
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Lenpro maHHOW pabOTHI SABISETCS BBEICHHE B KALUTYCHYIO KYIBTYpY Arte-
misia vulgaris L. 1eHTpaTbHO-IKYTCKOH MOMYJISALUH.

Jns goctrkeHus: JaHHOM L€ MBI BBITIOJIHSUIM CJIEAYIOIINE 3a1a4u:

1) momydeHmne CTepUIHHBIX PACTEHUH M3 CEMSH JUKOPACTYIIETO PaCTEHUS;

2) onTHMH3ANHS TUTATEITBHON CPEbl IS TMONYISHUS KAILTYCHOW KYJIBTYPBI
Artemisia vulgaris L.;

3) nony4eHne NepBUYHOTO KaTyca U MOP(OIOrHIecKnil aHalTu3 KIIETOK;

4) aHanmu3 MTUHAMUKH pocTa Onomacchl Kamnyca Artemisia vulgaris L.

MaTepna.mﬂ U METOAHMKA

OOBEKTOM HCCIICAOBaHUS SIBISICTCS pacTeHue Artemisia vulgaris L., uro-
Macca KOToporo Obliia coOpaHa B TEUCHHE SKCIICTUITMOHHBIX PaboT HA TEPPUTOPHUH
Awmrunckoro paiiona PecnyOmukm Caxa (SkyTtus) B wrone-utone 20162018 rr.
PacTurtensHBIN MaTepuan MOABEPTaics eCTECTBEHHOM CYIIKE, U U3 HETO OBbLIH BbI-
JYLIEHBl CEMEHa C COXPaHEHHEM CEMEHHOTo MarepHuaja B KOJIIEKIMH J1adopaTo-
pun «MONEKyJISIpHO-TEHETHIECKUE U KIIETOUHBIC TeXHOJIoTHmy CBDY.

CemeHa pacTeHMs CTEPUIM30BAIM PACTBOPOM IIEPEKHUCH BOIOPOIA B Teue-
Hue 5 MuH, 70 % 3TUIOBBIM CIIUPTOM B TeUeHUE | MUH C MOCJIEAYOmEeld MHOIo-
KpaTHOM TPOMBIBKOM aBTOKIABHPOBAHHOM IUCTUIUIMpOBaHHOW Bomoil. CemeHa
MIOMEIAJIM Ha MOBEPXHOCTh OE3rOpMOHAIBHOM MUTATEIBHOM Cpelbl U KyJIbTUBU-
pOBay B KOHTPOJIMPYEMBIX YCIOBHUSIX KIMMaThdeckoil kamepsl. [Ipopacranue ce-
MSTH Ha0JII01a10Ch Ha BTOPOH AEHB MOCIIE MOCAIKH.

B xauecTBe SKCIIAaHTOB IS BBeNCHUS Artemisia vulgaris B KynbTypy in vit-
7O B3SITHI IIEPBbIE HACTOSIINE JIMCThS CTEPUIIBHBIX PACTCHUN. DKCIUIAHTHI TAKXKE
MOJBEPrajiy CTEPHUIN3ALMH, B YCIOBUAX JaMUHAPHOTO OOKCa MPOBOIMIIN TOCIEAO0-
BaTeNbHYI0 00paboTky 3 % pacTBopoM mepekucu Bogopoxaa, 70 % STHIOBBIM
CITUPTOM, TIOCJIE€ YETO PACTUTENbHBIH MaTepuan 3—4 paza MpOMBIBAIH CTEPUIHHOM
JMACTHJUTNPOBAHHON BOJIOM. DKCIUTAHTHI ITOMENIANIN Ha MUTATEIbHYIO cpeay Mypa-
cure-Ckyra (MC), momonHeHHY0 peryisatopamu pocrta (2,4-/1, HYK, kunetun u
BAII) B pa3nuuHbIX KOMOMHAIMAX M KOHIEHTpanusx (Tabn. 1). Crepunuzanuio
cpell, MaTepHajioB U paboTy B aCENTUYECKUX YCIIOBHUSIX MPOBOAWIIH 1O CTaHIAPT-
HBIM TpeOOBaHUAM, OOIIETIPUHATEIM B paboTax Mo KyJbType KIIETOK pacTeHHH [§].

Tabmnuma 1
CocrTaB peryisTopoB pocTa B mutatensHou cpege MC
JUIS BBEJICHUSI JIMCTOBBIX JKCIUIAHTOB B KYJIBTYPY KIIETOK
Coneprxanue
Homep PETYIATOPOB POCTa, B MI/JT Hacrora
9KCIIJIAHTOB KaJuTycooOpa3oBaHus, B %
2,4-11 Kunerun HVYK BAII
1 1 - - >80 %
2 - — 1 1 >80 %

OKCIUIaHTHI KyJIbTHBUPOBAIU B YCJIOBHSIX TEPMOCTATUPYEMOIO MOMEIIEHHS
(2527 °C) npu OTHOCUTENIFHON BIaKHOCTH Bo3xyxa 50-60 %. YacToTy Kamtyco-
00pa3zoBaHMsl ONpPEAEISUTH MO0 KOJMUYECTBY SKCIUIAHTOB, AABUIMX KaJllyc, OT oOIle-
rO 4Hcia SKCIUTAHTOB. B KOHIlE maccaka MPOBOAWIIM BU3YalIbHYIO OLIEHKY MHTEH-
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