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MNEPCIIEKTUBU BUKOPUCTAHHSA DESCHAMPSIA ANTARCTICA
E. DESV. IN VITRO JJisd OAEP) KAHHSA BIOJOTI'TYHO
AKTUBHUX PEYHOBUH

[IpoBeneHo orsig HayKOBUX poOIT, MO CTOCYIOThCS gociikeHHs D.antarctica; posrisHyTo
MOKJIMBOCTI BHKOPUCTaHHS KYJIBTYp iN VItrO mporo BHIY JUIS OTPUMAaHHS POCIMHHOTO Marepiaiy,
SIKUM XapaKTepU3YEThCs ILIHHUMH JIIKyBaJJbLHUMH BJIACTUBOCTSIMH; HPOAaHANi30BaHO POOOTH, IIO
CTOCYIOThCSL KyJibTHUBYBaHHS D. antarctica in vitro Ta 30inbiieHHS O0i0J0OTIYHOI NPOJTYKTUBHOCTI
OTPUMAaHUX KYJIBTYP.

Knrouosi crosa: Deschampsia antarctica E. Desv., kyavmugysanns in Vitro, 6ionoeiuno akmusti peuosuru

OcTtaHHIM yacoM Bce O1TbIIY yBary HayKOBIIIB IPUBEPTAIOTh POCIHMHH, K1 B X011 €BOJIOLIT BUPOOHIN
pi3HOMaHITHI TPHCTOCYBaHHSA 1O EKCTpeMalbHUX YMOB icHyBaHHS. Cepei TakuX € IIyYHUK
anrapktnuHuil (Deschampsia antarctica E. Desv.) —oauH i3 IBOX BHIIB BUIIUX CYIUHHUX POCIIHUH,
IO 3pOCTAalOTh Yy CKJIAaIHUX KIIMaTHYHUX yMoOBax AHTapKTHKH. Hu3bKi Temmeparypu, MiIBUIIEHI
Jno3u  ynbTpadionieTy, HH3bKa BOJIOTICTb TMOBITpS, IUKBaJbHI BITPH, CHIroBi Oypi, OigHICTBH
IpyHTOCYOCTpaTy Ha OpraHiuHi coixyku copmyBaiu (i3ioJoriuHi, aHATOMIUHI Ta YIbTPaCTPyKTYpHi
amanTaniiini ocoobnmsocrti D. antarctica [1, 2, 3].

D. antarctica 3maTHa y JKOPCTKMX KIIMAaTHYHHX YMOBaX AHTAKTUKU TPOJYKYBaTH BHCOKHUIT
BMICT CIIONYK, IO OTPUMYIOTHCS 13 (peHONpHMX KHCIOT 1 ¢uaBoHOimiB [1, 4, 5]. Yiuerpadinerose
BUIPOMIHIOBaHHS MiABUIIYE Yy POCIMHAX I[IyYHWKAa AHTApPKTUYHOTO KOHIEHTpaLilo (raBOHOIIIB,
30KpeMa OpIiEHTHHY, JIIOTCHIHY Ta i30BepTilanoHiny 2"-o-Oera-apaGiHomipanosun [4, 6, 7).
OnaBoHOINM, Yy CBOIO Yepry, HiIOThb SK (OTOPEUENTOPH, XENaToOpH METalliB i AHTHOKCHIAHTH,
3aXHILAI0Th POCIMHHU BiA (HaKkTOpiB, SIKi BHKJIMKAIOTh OKUCIIOBAJBHUN CTpeC 1 MOLIKOHKEHHS, II0
3yMOBJICHI BUIBHUMH paJfKajaMi, MaloTh aHTHMiKpoOHy airo Tomo [8]. Bux D. antarctica nikaswuii i
TUM, IO € TPUPOJHUM JDKEPEJIOM AaHTUOKCHIAHTIB, IIO MOXYTh BHUKOPHUCTOBYBAaTHUCS Y
(apManeBTUYHIA MPOMHCIOBOCTI, KOCMETONOTl — Yy COHLE3aXUCHHX KpeMaxX, y Xap4doBiit
HPOMHCIIOBOCTI — SIK Xap4oBi n00aBku ToImo [9]. BueHMMM BCTAHOBIICHO 3/1aTHICTH BTOPUHHHUX
merabomitie D. antarctica, 30kpema croiyk (peHOJIbHOI NPUPOIH, THrIOyBaTH MpoTiepamnito KIiTHH
Menanomu [9).

3Bakaroud Ha CKJIagHICTh 300py JOCTaTHBOI KUIBKOCTI  POCIMHHOIO  MaTepiaiy,
HECTIPUATIMBICTE YMOB IS MIPOBEACHHS €KCIIEPUMEHTAIbHUX NOCTIIKEHb y MPHUPOJi, TOUIJIbBHUM €
BBEJICHHS 1i€] POCIMHU B KyJbTypy IN Vitro. HassHicte pocnmu D. antarctica B konekmii in vitro
JO3BOJIUTh 3MEHIIWTH BIUIUB HAa AHTAPKTHYHI NPUPOIHI MOMyJsimii BHIY Ta JacTh MOKJIHMBICTh
KPYTJIOPiYHO, Y KOHTPOJBbOBAaHHX JaOOpaTOpHUX YMOBaxX OTPUMYBaTH POCIHHHY CHPOBHHY Ta
HUISIXOM PEryJyisilii yMOB KyJbTHBYBAaHHS MiJIBUILYBATH Y Hii BMICT LIHHMX BTOPUHHHX MeTaOOIITiB
[2, 9].
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VY niteparypi € HeOaraTo IMOBIJOMJICHB, IO CTOCYIOTHCS KYJIbTHBYBaHHS Ta JOCIIJKCHHS
D. antarctica in vitro. 3okpema, M. Cubais cniBaBropamu (2005)BianpaioBaiy MBHIKHH 1 3py4HUI
crioci6 po3mHOkeHHs1 D. antarctica 3 BUKOpUCTaHHSM KyJIbTYpH TKaHHH iN Vitro. 3pa3ku pociuH 3
AHTapKTHKH BiAMHBANIM BiJl MPUPOAHOTO CyOCTpaTy W CTEpUIi3yBald, MIiCIs YOTO JINCTKOBI Ta
KopeHeBi ekciutantanTu (5 Mm) iHKyOyBanu B yamkax [letpi Ha xuBmIbBHOMY cepenoBui Mypacire—
Ckyra (MC) 3 nonmaBaHHSM pi3HUX KOHLEHTpAIiil PeryisTopiB pocty 2,4-1uxI0pHheHOKCHOLTOBOT
kucnotu (2,4-/1) i 6-6er3mwnaminonypuny (BAIT). YUepes Tpu Micsii JOCTITHUKaM BAAIOCS 301TbIIHIH
KiJTBKiCTh pocimHHOTO MaTepiany D. antarctica y wotupu-’ sate pasis [10].

[HIMMU HOCTiTHUKAaMHU 3aIpPOTIOHOBAHO BHHAXIJ, IO CTOCYETHCS HOBOTO MPOTHITYXJIWHHOTO
eKCTPaKTy, OTpuMaHoro 3 pociuH D. antarctica [9]. Oco0nuBICTh 1IbOr0 BUHAXOY TOJISTAE B TOMY,
IO POCIMHH BHPOUIYIOTH B NpoOOipKax y chHeliadbHO MiAidpaHuX yMoBax, sKi 3a0e3MeuyloTh
301IBIICHHST BMICTY NOMi(pEHONIB y POCIMHHHMX TKaHWHaX. KpiM TOro, 3amporioHOBaHO CcI0ci0
30UIBIICHHS. TPOJIYKTHBHOCTI aKTUBHUX IHTPEIIEHTIB y POCIMHAX B yMOBax IN Vitro muisixom
mignaBanHs X QizuuHii abo XiMiuHid 00poOwi. BueHMMH OTpHMaHO €KCTPAaKT 3 MPOTHUITYXJIMHHOIO
AKTUBHICTIO, SIKUH BUKOPUCTOBYIOTH JUIs JIIKYBaHHS Ta MPOQiTaKTHKH OHKOJIOTIYHHUX 3aXBOPIOBAHB
[9].

Jns ontumizanii mpupocTy Oiomacu 1 ¢eHimponaHoigHoro BupoOHmiTBa B D. antarctica
BUCHHMMHU OyB 3ampornoHoBaHHi QoTodiopeakrop [11]. ABropamu po3poOIeHO KOHCTPYKIIO Ta
OITMCaHO OCOOJIMBOCTI BUKOpUCTaHHA (poTobiopeakTopa Ta Y@ BUMPOMIHIOBAHHS IJIsl IPOAYKYBaHHS Ta
30utbIIeHHs1 Oiomacu D. antarctica i HakonuueHHsT B TIPOLIECi KyJIbTHBYBAHHS BTOPUHHUX METaOOJITiB.
His YO BunpominioBanHs npotsroM 30T XBHIWH 13 LIECTUTOAWHHHUM IHTEPBAJIOM MPHU3BOJMIA IO
30UIbLIEHHS BMICTY (DEHOJIBHUX CIIONIYK Y 3 pa3u 1 aHTHOKCUIAHTHOI aKTUBHOCTI B 1,5 pasu mopiBHsHO 3
KOHTPOJILHOIO TPYIIOIO, L0 He miagaBanuch Aii Y@ BumpoMmiHIOBaHHA. Y NHX MPOPOCTKax OyJo
BUSIBJICHO 3HAaYHE HAKOITMYCHHSI CKOIIOJICTHHY, XJIOPOT€HOBOI KHCIIOTH, TaJIOBOT KHCIIOTH 1 pyTuHy [11].

Yiniicekumu BueHuMH y 2013p. po3pobieHo crnocid KyIbTUBYBaHHS Ta MiKPOPO3MHOXKEHHS
D. antarctica in vitro [12]. 3 wmi€lo MeTOW aBTOPU MPONOHYIOTh BUKOPHCTOBYBATH (HOTO-TEpPMO-
OiopeakTop Ui MiKpOKJIOHAJHHOTO PO3MHOXEHHS POCIMH 1 OTpuMaHHs Oiomacu. DoTo-Tepmo-
OiopeakTop MICTHTh 3acO0M IS XiMIYHOTO IHIYKyBaHHsS (COJIi, METajaH, OpraHi4Hi KOMIOHCHTH
TOIO), @ TAKOX OCBITIICHHs a00 JItoMiHeceHTHI 3aco0u (Y®-pamiamis 1 TemrepaTypa), sIKi MOKYTb
OyTH BHMKOpHCTaHI Ha Oynap-sKiii cTagii pocTy pocimHHOTO Matepiany. [lepeBaroio BHHAXOZy €
MOXIIUBICTh CTBOPIOBATH YMOBH SIK Ui 301UIbIIeHHs mpupocty Oiomacu D. antarctica, tak i s
CHUHTE3y BTOPMHHUX META0OITIiB, IO XapaKTEepU3YIOThCS HIHHUMH JiKYBaJbHHUMH BIACTHBOCTSIMHU
[12].

Buxonsum 3 akTyaJdbHOCTI IOCTIKEHHS LIYYHWKa AHTapKTHYHOrO, HaMu y Jabopartopii
ekosorii Ta OiorexHomorii TepHOMiNbCHKOro HaIlOHAIBFHOTO IEAAroriYHOr0 YHIBEpCHTETY iMEHi
Bononumupa ['HaTioka y cmiBmpami 3 BiJAiloM TeHETHKH KIITHHHUX MOMyNsAmid I[HCTHUTYTY
MoJIeKyJIsIpHOi Oiomorii i renetnkn HAH Ykpainu npoBeeHO KOMIUIEKC €KCIEPUMEHTAIBHUX POOIT
JUISL BBEJICHHS 1IbOTO BUY B KyJbTypy in vitro [13, 14]. Po3po0GiieHo criocid oTprMaHHS BHXiTHOTO
acenTuyHOoro Matepiany D.antarctica, mo mnonsraB y crepmiizamii i mpopouryBaHHi N Vitro
crparudikoBaHoro Hacinus. [l mpopocraHHs HaciHHsS pociuH D. antarctica 3 pisHux Micup
3pOCTaHHS BCTAHOBJICEHO CHiJIbHI O3HAKW: AOLIIBHICTD BUKOPUCTAHHS IS CTEpHIIi3allii NEPOKCHIY
TiApOTEHy, BiJICOTOK aceNnTHYHOTO HaciHHS y Bcix Bumankax ckiagaB 98-100 %;edekTuBHICTh
MOPYIICHHS CTOKOK HACIHHSA Ji€I0 HU3bKUX MO3UTUBHUX Temmeparyp (2—4 C) ta o6pobkoio
ribepenoBoi KHCIOTH; MPOPOCTaHHS HACIHHA B yMOBax ocBiTieHHS. Croci0 M03BOJISIE OAEp KyBaTu
BIPOJIOBX YCHOTO POKY >KUTTE€3aTHI MOP(OJIOriYHO HOpMalbHI MPOPOCTKH Lboro Buay [13].
BcraHoBneHo, mo Uil MIKPOKJIOHAJBHOTO po3MHOkeHHs D. antarctica ontumanbHUM — cepen
NPOTECTOBAaHMX OyJIO arapr3oBaHE >KUBWIBHE cepenosuiie ['ambOopra, Eseneiir (B5), nonosuene 0,2
mr/n kiHeTuHy. E(eKTHBHUM CcrocoOOM MiKpPOKJIOHYBAaHHSI € BiJOKPEMJICHHS YTBOPEHHX Ha JICpHHUHI
naroniB [13]. Po3poOiieHo yMOBH iHAYyKIIii KaTlOCOYTBOPESHHS 3 KOPEHEBUX 1 MarOHOBHX CKCIUIAHTIB
Ta TPUBAJIOrO BHPOINYBaHHA KyJlbTypu TkKaHuH D.antarctica. OntuManbHEM JUIS OTPUMAaHHS
KaJIOCHOT TKaHWUHM OyJio JkuBMIIbHE cepenosuiie B5, momosuene 0,9—1mr/n 2,41 i 0,09-0,Imr/n
BAII. KamocoreHHa akTHBHICTB i3 KOPEHEBUX SKCIUIAHTIB 3HAYHO repeBunyBana (B 1,5—2pasu) taky
3 maroHoBux [14].
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OTpuUMaHO TAaroHW LUIIXOM CIHOHTAaHHOTO HEIMPSMOT0 OpraHoreHe3y. BUsBIEHO 3IaTHICTH
D. antarctica 1o cnoHTaHHOi pereHeparii maroHiB i3 kamocy Ha cepenopumax B5, MC i lllenka—
XinpneOpauara (LX), momoBuenux 2,4J1 Ta BAIl. Tloka3Huku eQeKTHBHOCTI pereHeparii
BapitoBaiu Bix 0,4 1o 4,7 pereHepanTa Ha iHOKYJIOM 1 Oy/ly HAMBHIIMMU TPU KyJIbTHBYBaHHI KaIIOCy
Ha cepepoBumi B53 0,9mr/n 2,471 ta 0,09mr/n BAII. BkopiHeHO pereHepoBaHi MaroHu Ta migiopaHo
YMOBH ISl POCTY POCIHMH-pEreHepanTiB iNn Vitro. [Ipupict 6iomMacu pereHepoBaHUX 3 KaltOCy POCIUH
OyB Ha MOPSAAOK OLNBLINIA, TOPIBHAHO 3 POCIMHAMH, OJICPKAHUMH IUIIXOM HPOPOCTaHHS HACIHHS B
yMmoBax invitro [14].

[Ipu BUBYCHHI KIOHOBaHUX 1N Vitro pocaun D. antarctica, oTpiuMaHux 3 HaciHHS, 310paHOTO Ha
OHAKOBIN (i3ioNOriyHIA CcTafii pocTy POCIMH 3 PI3HUX PpErioHiB AHTapKTUKU Y pi3HI pOKH Ta
BUPOILEHUX B OJHAKOBMX YMOBaX, BCTAHOBJICHO, IO BOHU peajli30BYBAJIN CBOIO DPi3HY 3IaTHICTh
CHHTE3yBaTH (CHOJBHI crioyku [5]. BcTaHOBICHO, IO MPOTUIYXJIMHHA aKTHBHICTH €KCTPAKTIB 3
pociuH in Vvitro pony Deschampsia mpsMo moB’si3aHa 3 3arajJbHOI0 KUTBKICTIO B HUX (DEHOJIBHHX
CIOJTyK. ABTOpPH POOJISATH BUCHOBOK, IO KYJBTHBOBaHi iN Vitro kimonu pociun poxy Deschampsia e
NEPCIICKTUBHUMHU JIIsl  PO3pOOKM OI10TEXHOJOrii OTpHMaHHS TNPOTHITYXJIHMHHHX IpenapartiB [5].
BusiBiieHo, 1o KynbTHBOBaHI iN Vitro pociauau D. antarctica Ta pociauHu 13 MPUPOIHHUX MOIMYJISIIH,
MaloTh aHANOTIYHMU CKJan (1aBaHOINiB, ajle iX KUIbKICHWU BMICT OyB HEIIO0 HMXKYMM y POCIIHH,
BUPOILEHHUX B aCENITUYHUX YMOBaX. Y POCIHMHAX 3 Pi3HUX MOMYJIALiH, 110 MiCTHIM IUIUIOITHUA HAOip
XpOMOCOM, BMICT (pJIABOHOINIB y JHUCTKaX OyB OiJbIINM MOPIBHAHO 3 POCIMHAMH 3 1HIIMM HaOOpOM
xpomocom [15].

OTxe, 3a BiACYTHOCTI AOCTaTHBOI KUIBKOCTI POCIMHHOTO MaTepialy depe3 BiJAaJeHiCTh
AHTapKTUKH HasBHI Ha ChOTOJHI METOIMKH KyJIbTHBYBaHHs pociuHu D. antarctica in vitro MoxyTsb
OyTH BUKOpHUCTaHi sik 0a30Bi1 11 po3pobieHHs 6ioTexHonorii orpumants BAP.
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I'BH3 «TepHONONBCKUH Tocy1apcTBEHHBIN MeANIMHCKUH yHUBepcuteT uMenn U.51. T'opbauesckoro MO3
YkpauHsl »

TepHOMONBCKUI HAIIMOHATBHBIN e1arornyeckuii yHuBepcuTeT uMeHu Biaagumupa ['HaTroka
MNEPCITEKTHUBBI UCITOJIb30OBAHNW S DESCHAMPS A ANTARCTICAE. DESV.INVITRO
JJIA TTIOJTYUEHU A BUOJIOTMYECKU AKTUBHBIX BEILIECTB

IIpoBenen o0030p Hay4yHBIX paboT, Kacawoommxcs wuccienoBanus D.antarctica; paccmoTpeHsl
BO3MOYKHOCTH HCIIOJB30BaHUS KYJIbTYp IN VIO 3TOro Buaa Jjisl TMOJYYCHHS PaCTUTEIBHOTO
MaTepHaia, XapaKTepu3yIOIerocs HeHHBIMH JIeYeOHBIME CBOMCTBaMH; MPOAaHAIN3UPOBAHBI PaOOTHI,
Kacaromecst  KynbTuBHpoBaHus —D.antarctica in  vitro wu  yBenuyeHHs  OHOJNIOTHYECKOM
NPOIYKTUBHOCTH MOTYYEHHBIX KYJIbTYP.

Knrouesvie crosa: Deschampsia antarctica E. Desv., xkyavmusuposanue in Vitro, 6uonoecuuecku axmugHble
sewecmsa

O. M. Zahrychuk, Y. H. Zahrychuk, N. M. Drobyk
I. Horbachevsky Ternopil State Medical Universlikraine
Volodymyr Hnatiuk Ternopil National Pedagogical Uisity, Ukraine

PROSPECTS FOR THE USE @ESCHAMPS A ANTARCTICA E. DESV.IN VITRO FOR THE
PRODUCTION OF BIOLOGICALLY ACTIVE SUBSTANCES

Research works concernirdeschampsia antarctica E. Desv. and itsin vitro cultivation for the
purpose of obtaining plant material, capable oftlsgsizing flavonoids and other biologically active
substances (BAS), have been surveyed.

Despite harsh Antarctic climat®. antarctica has been found to produce high content of
compounds, obtained from phenic acids and flaven@dantarctica in vitro culture has been found
applicable for obtaining plant material, capable syhthesizing equally active substances. UV
radiation increases the plant concentration ofagerflavonoids, acting as photoreceptors, metal
chelators and antioxidants, and protecting thetpl&om the factors, responsible for the oxidative
stress and damages.

Complicacy of collecting sufficient amount of plamaterial and lack of favourable conditions
for experimental research in the natural mediunerakto consideration, introduction of the plant
into in vitro culture seems to be reasonaldeantarctica plants availability in thén vitro collection
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will enable to grow raw material under laboratomgntrtol as well as to increase the content of
valuable secondary metabolites by regulating catitbn conditions.

M. Cuba et al. were the first to work through prénsmd handy method db. antarctica
proliferation usingn vitro tissue culture. Vegetable samples from the Antawegre cleaned from the
natural substrate and sterilized that was followgdncubation of leaf and root explants (5 mm) in
Petri dishes on the Murashige-Skoog growth medanious concentrations of growth regulators
added. 4-5 times increase in the amourid cdintar ctica vegetable material within 3 months is a proof
of experiment efficacy.

Another group of researchers have suggested a retivoch of growing plants in test tubes
under matched conditions, providing polyphenol eahincrease in plant tissues. As a result, exdract
with antitumoral activity, used for treatment andeyention of oncologic diseases, have been
obtained.

In order to optimize biomass gain abdantarctica phenylpropanoid production, a research
crew have developed a photobioreactor, providingsicerable accumulation of scopoletin, rutin,
chlorogenic and gallic acids in the sprouts, exgdsdJV radiation.

In 2013, the Chilean scientists patented a phatastb-bioreactor for microclonal proliferation
and obtainingD. antarctica in vitro biomass. It is equipped with the devices for chamicduction,
lighting or luminescence (UV radiation and tempera), which can be used at any phase of plant
growth. Thus, increased biomass gain can be combuitt providing conditions for the synthesis of
secondary metabolites, possessing important thetiageEoperties.

On the basis of Ecology and Biotechnology Labosatdd. Hnatyuk Ternopil Teachers'
Training University, and in cooperation with the gaetment of Cell Population Genetics of the
Institute of Molecular Biology and Genetics, Naabm\cademy of Sciences of Ukraine, a research
work package has been performed to introdDcantarctica plants intoin vitro culture. In particular,
the conditions for germination, microclonal protddon, and for callus formation from different
types of explants have been developed. Due to Bugabwing ofD. antarctica tissue culture through
spontaneous indirect organogenesis, sprouts haredgrewn and conditions for their rootage and for
the growth of regenerant plants have been selected.

In vitro cultivatedD. antarctica plants have been found to possess flavonoid cbstamlar,
though lower quantitively, to that in natural pogions. In the plants with diploid number of
chromosomes, the leaf flavonoid content was lowercampared with the plants with different
chromosome number.

Sufficient amount of the plant material being seaowing to the Antarctic remoteness. The
newly-developed methods &. antarctica plantsin vitro cultivation can be applied for growing
sufficient amount of raw material, needed for BASduction.
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