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HEPCIIEKTUBU BUKOPUCTAHHSA DESCHAMPSIA ANTARCTICA
E. DESV.IN VITRO AJIAA OAEP KAHHA BIOJIOI'TYHO
AKTUBHUX PEYOBUH

IIpoBemeHo oOrsAn HAYKOBHX pOOIT, IIO CTOCYIOTBCS MOCHIIKeHHS D. antarctica; PpO3TISHYTO
MOJKJIMBOCTI BUKOPUCTAHHSI KYJIBTYP 7 Vitro 1OTO BHIY JJS OTPUMAaHHS POCIMHHOTO Martepiaiy,
KM XapaKTepU3YeTbCAd IIHHUMHU JIKyBaJbHHUMH BJIACTUBOCTSIMHM; IPOaHANIi30BaHO POOOTH, IIO
CTOCYIOThCSl KYJBTHBYBaHHS D. antarctica in vitro Ta 30UIbIIEHHS OlOJMOTIYHOI MPOTYKTHUBHOCTI
OTPHUMAaHUX KYJIBTYD.

Kniouosi cnosa: Deschampsia antarctica E. Desv., kynbmueygants in vitro, 6ionio2iuHo akmueHi pe4uosunu

OcraHHIM YacoM Bce OUTBINY yBary HayKOBIIIB IPUBEPTAIOTH POCIIMHHY, SKi B XOi €BOIOIIT BUPOOMITH
pI3HOMAHITHI TPUCTOCYBAaHHS IO CKCTPEMaJbHUX YyMOB icHyBaHHSA. Cepel TakuxX € IIyYHHK
anTapkruunuit (Deschampsia antarctica E. Desv.) — oiuH 13 1BOX BUJIB BUIIUX CYJAUHHUX POCIIHH,
IO 3pOCTAalOTh Yy CKJIaJHUX KIIMAaTHYHUX YMOBax AHTapKTUKH. HuU3bKi TemmeparypH, MiJBHUILECHI
703U ynbTpadionery, HU3bKa BOJIOTICTh TIOBITPS,, WIKBaJbHI BITPH, CHIroBi Oypi, OiJHICTH
I'PYHTOCYOCTpaTy Ha OpraHiuHi crioyiyku copmyBain (i3ionoriyHi, aHaTOMIUHI Ta yIBTPACTPYKTYPHI
amanraniii ocoonusocti D. antarctica [1, 2, 3].

D. antarctica 31aTHa y KOPCTKUX KIIMATHYHHUX YMOBaX AHTAaKTHKH TPOJIYKYBaTH BHCOKHMA
BMICT CIIOJYK, IIO OTPUMYIOTHCS 13 (PeHONBHUX KUCIOT i ¢maBoHoiniB [1, 4, 5]. Yubrpadinerose
BUIIPOMIHIOBaHHS MIJABHIIYE y POCIUHAX NIYyYHHKA AaHTAPKTUYHOTO KOHICHTpAILio (pIaBOHOINIB,
30KpeMa OpIiEHTUHY, JIIOTCHIHY Ta 130BepTilanoHiny 2"-o-Oera-apabinomipanosun [4, 6, 7].
dnaBoHOIMM, y CBOI 4Yepry, MIFOTh AK (POTOpELEenToOpH, XeNaTOpH MeTaliB 1 aHTHOKCHIAHTH,
3aXHINAI0Th POCIMHU BiA (DaKTOPiB, AKI BHKIUKAIOTh OKUCIIOBAIBHUI CTpeC 1 MOIIKOMKEHHS, IO
3YMOBIICHI BUIBHUMH pajiiKallaMH, MatOTh aHTUMIKpOOHY Jiito Tomio [8]. Bun D. antarctica nikaBui i
TUM, MI0O € TMPUPOTHUM JDKEPEeIOM aHTHOKCHIAHTIB, IO MOXYTh BHKOPHCTOBYBAaTHUCS Y
(dapMarieBTUYHIA MPOMHCIOBOCTI, KOCMETOJNIOTIi — Yy COHIIE3aXHUCHUX KpeMmaX, Yy XapuoBii
MPOMHUCIIOBOCTI — SIK XapyoBi J0OaBkU TOImIO [9]. BUeHWMH BCTaHOBJICHO 3[aTHICTh BTOPWHHHX
MeTabomiTiB D. antarctica, 30kpeMa crioflyk (peHOTbHOI NpUpoaH, 1HriOyBaTu npodidepalnito KITHH
MenaHomu [9].

3Bakaroun Ha CKJAAHICTh 300py JOCTaTHROI  KIJBKOCTI  POCIMHHOTO  MaTtepiaiy,
HECTIPUSITIMBICTE YMOB JUISL POBEICHHS SKCIIEPHUMEHTAIBHUAX JTOCIIKEHD Y MPUPOI, TOMIIBHUM €
BBE/ICHHS Ii€l POCIMHU B KyIbTYpYy in vitro. HasBHicTs pocnuH D. antarctica B XoJeKuUii in vitro
JIO3BOJIUTh 3MCHIIUTH BIUIMB HA AHTApKTHYHI MPHUPOJHI MOMYJAIii BUIY Ta JacThb MOXJIMBICTB
KPYTJIOpPIYHO, y KOHTPOJBOBAHUX JIa0OPAaTOPHHX YMOBaX OTPUMYBATH DOCIHHHY CHPOBHHY Ta
[UIIXOM PETYIILii YMOB KyJIbTHBYBAaHHS ITiIBUIYBAaTH y Hil BMICT I[IHHMX BTOPUHHHUX METa0OJIITiB
[2,9].
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VY mitepaTypi € Hebarato MOBiZOMIIEHb, IO CTOCYIOTHCS KYJIbTHBYBAHHS Ta OCIIIKCHHS
D. antarctica in vitro. 3okpema, M. Cuba i3 cniBasropamu (2005) BignpauroBaiy MBUAKAHK 1 3pyUHHIHA
croci6 posMHOXKeHHs! D. antarctica 3 BUKOPUCTAHHSIM KYNBTYPU TKaHUH in viftro. 3pa3Kd POCIUH 3
AHTapKTHKH BiIMHBAIN BiJ MPHUPOTHOTO CyOCTpaTy W CTEepHIIi3YyBalH, IICIAS YOTO JIMCTKOBI Ta
KOpEHEeB1 eKcIIaHTaHTH (5 MM) 1HKyOyBanu B yamikax [leTpi Ha >KUBWIIBHOMY cepenoBuli Mypacire—
Ckyra (MC) 3 nogaBaHHSIM Pi3HUX KOHIIGHTpALil perynasiTopiB pocTy 2,4-IUXI0OpPEHOKCHONTOBOL
kuciotu (2,4-11) 1 6-6ensunaminonypuny (BAII). Uepes Tpu Mics1i 1ocaiAHUKAM BIANOCS 301TbLIHIN
KUIBKICTh POCIMHHOTO Matepiany D. antarctica y 4oTupu-11°siTh pasis [10].

[HmMME DOCTiHIKAaMH 3allpOTIOHOBAHO BHHAXIM, IO CTOCYETHCS HOBOTO MPOTHUIYXJIMHHOTO
EKCTPaKTy, OTPUMAHOTO 3 pociuH D. antarctica [9]. Oco0nHBIiCTh IBOTO BUHAXOY TIOJSTAE B TOMY,
OI0 POCIMHH BHPOLIYIOTh B NPOOipKax y CHeliadbHO NiAiOpaHMX yMOBax, sKi 3a0e3MedyroTh
301JBIICHHST BMICTYy NOJI()EHONIB y POCIMHHUX TKaHWHaX. KpiM TOro, 3amponoHOBaHO CIOCiO
301JBIICHHST TPOIYKTHBHOCTI AKTUBHUX IHTPENI€HTIB y POCIHMHAX B yMOBax in Vifro NLITXOM
mignaBaHHsg X (izuuHii abo XiMiyHIA 00poOIi. BueHMMH OTpHMaHO €KCTPAKT 3 MPOTHUIYXJIHHHOKO
AKTHBHICTIO, SKHH BUKOPHCTOBYIOTH IS JIIKyBaHHSA Ta IPO]IIAKTUKH OHKOJOTIYHHX 3aXBOPIOBAHb
[9].

Jlns ontumizanii mpupocty OiomMacu 1 QeHuUnponaHoiqHoro BUpPOOHUWITBA B D. antarctica
BueHMMH OyB 3amporoHoBaHuii (otobiopeakTop [11]. ABTopamMu po3poOJIIEHO KOHCTPYKINIO Ta
OIFICAaHO OCOOJIMBOCTI BUKOPHCTaHHA (hoTobiopeakTopa Ta Y® BHIIPOMIHIOBaHHS U IPOILYKYBaHHS Ta
30inbIeHHs 6iomacu D. antarctica 1 HaKOIIMYEHHSI B IIPOIIECi KyIbTUBYBaHHS BTOPUHHHX METAOOJITIB.
His Y@ BunpomiHioBaHHs NpoTAroM 30-TH XBWIMH 13 MIECTUTOAWHHHUM IHTEPBAJIOM MPHU3BOJMIA IO
30UTBIIIEHHST BMICTY (DeHOJIBHUX CIIOJIYK Y 3 pasd i aHTHOKCUAAHTHOI aKTUBHOCTI B 1,5 pasu MOpiBHSHO 3
KOHTPOJIGHOIO TPYIIOIO, IO He MiggaBamuch Aii Y® BHIpOMiHIOBaHHSI. Y IMX HPOPOCTKAaX Oylo
BUSIBJICHO 3HAYHE HAKOITMYCHHS CKOIOJICTHHY, XJIOPOT€HOBOI KHCIIOTH, TAJIOBOT KUCIIOTH 1 pyTHHY [11].

Yiniticekumu BueHUMH y 2013 p. po3po06iieHo croci6 KyIbTHBYBAHHS Ta MiKPOPO3MHOXKEHHS
D. antarctica in vitro [12]. 3 ui€er0 METOI0 aBTOPH NPOMOHYIOTh BUKOPHUCTOBYBATH (HOTO-TEPMO-
OiopeakTop JUIsi MIKPOKJIOHAJIBHOTO PO3MHOXEHHS POCIMH 1 oTpuMaHHs Oiomacu. doTo-Tepmo-
OiopeakTop MICTUTh 3acOOM JUIS XIMIYHOTO I1HIYKYBaHHS (COJIi, METalH, OpraHiuHi KOMIIOHCHTH
TOIIO), @ TAaKOXX OCBITIICHHS a00 JoMiHecneHTHi 3aco0u (Y P-pamiariis i TeMneparypa), ki MOXYTh
OyTH BUKOpUCTaHI Ha Oynp-AKiii cramii pocTy pociauHHOro Matepianmy. IlepeBaroro BUHaxonmy €
MOJJIMBICTh CTBOPIOBATH YMOBH SIK IS 30iNbIIEHHS MPUPOCTY Oiomacu D. antarctica, Tak 1 ois
CHUHTE3y BTOPUHHHX METaOOJIITIB, 0 XapaKTePU3YIOTHCS HIHHUMH JTiKyBaJTbHUMH BIACTUBOCTSIMH
[12].

Buxonmsum 3 axkTyadbHOCTI MOCTIDKEHHS IIyYHWKA AHTapKTHIHOTO, HaMH y Jabopartopii
exonorii Ta OioTexHojorii TepHOMNBbCHKOrO HANIOHAJIBHOTO MEAAaroriyHoro YHiBEPCHTETY iMeHi
Bononumupa ['HaTioka y cmiBmpami 3 BiIJiJIOM TEHETHKHM KIITHHHHX TNomymauid IHcturyty
MouteKyIsipHoi Oiosorii 1 reneTnkn HAH Ykpainu nmpoBeneHO KOMITIEKC €KCIEPUMEHTATEHUX POOIT
JUTS. BBEJICHHS IIbOTO BUAY B KyIbTYpy in vitro [13, 14]. Po3pobieHo cmocid oTpuMaHHS BUXiJTHOTO
acenTUYHOro Marepiany D. antarctica, MO TONATaB y cTepwiizamii 1 MPOpOILyBaHHI in Vitro
ctpatudikoBaHOro HaciHHA. Jlns mpopocTaHHA HaciHHA pociauH D. antarctica 3 pi3HUX MicCIb
3pOCTaHHSI BCTAHOBJICHO CIIiJIbHI O3HAKH: JOIUIBHICTh BUKOPHCTAHHS JUISl CTEpUITI3allil EPOKCUIY
TiAporeHy, BiJICOTOK acenTHYHOTO HAcCiHHS y BCix Bumaakax ckianaB 98—100 %; edekTuBHiCTh
MOPYIICHHS CIIOKOK HACiHHSA JI€I0 HH3bKUX MO3UTUBHUX Temreparyp (2—4 °C) Ta o0poOKoro
ribepenoBoi KHUCIOTH; MPOPOCTaHHS HACIHHSA B yMOBaxX OCBITICHHsS. Croci0 I03BOJISIE OAEPKYBAaTH
BIIPOJIOBXXK YCBOTO POKY KHUTTE3AAaTHI MOP(ONOTriYHO HOpMaibHI MPOPOCTKH nboro Bumgy [13].
BcranoBneno, mo Uit MIKPOKJIOHANIBHOTO PO3MHOXEHHsI D. antarctica ONTHMANIbHEM — cepe]
MIPOTECTOBaHUX OyIl0 arapu3oBaHe XHUBHIbHE cepenoBuile ['ambopra, Eseneiir (B5), nonosuene 0,2
MI/1 KiHeTnHy. E(eKTHBHUM Ccrioco60M MIKpOKJIOHYBaHHS € BITOKPEMIICHHS YTBOPEHHX Ha JEPHHHI
naroHiB [13]. Po3poGiieHO yMOBH iHAyKIii KQIIOCOYTBOPEHHS 3 KOPCHEBUX 1 MAarOHOBUX CKCIIAHTIB
Ta TPUBAJIOTO BHUPOILYBAHHS KYyJIbTYpH TKaHWUH D. antarctica. OnTUMambHUM IS OTPUMAaHHS
KaIltOCHOT TKaHWHU OyIio XuBWIbHE ceperouine BS5, momosuene 0,9—1 mr/m 2,4-J1 i 0,09-0,1 mr/n
BAII. KamocoreHHa akTUBHICTh 13 KOPEHEBHX €KCIUTAHTIB 3HAYHO TepesuiyBaia (B 1,5-2 pa3u) taky
3 maroHoBux [14].
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OTpuMaHO TaroHW NUIAXOM CIIOHTAaHHOTO HEMPSIMOTO OpTaHOreHe3y. BUsBIEHO 3IaTHICTh
D. antarctica 1o CTIOHTaHHOI pereHepailii maroHiB i3 kamtocy Ha cepenoBuiiax B5, MC i [llenka—
Xinmpneopanara (IIX), monoBuenmx 2,4-J1 ta BAIl. TlokasHuku eQeKTUBHOCTI pereHeparii
BapitoBaiy Bix 0,4 1o 4,7 pereHepaHTa Ha IHOKYJIIOM i OyJIM HaBHIIMMHU TIPU KYJIETHBYBaHHI KaJlFOCy
Ha cepenoBumii B5 3 0,9 mr/m 2,4-J] Ta 0,09 mr/n BAII. BropiHeHO pereHepoBaHi ITaroHu Ta IifiopaHo
YMOBH ISl POCTY POCIMH-PETCHEPAHTIB in vitro. IlpupicT 6ioMach pereHepoBaHUX 3 KalIOCy POCIHUH
OyB Ha MOPAAOK OUNBIIMH, MOPIBHAHO 3 POCIMHAMH, OJCP)KaHUMH HUIIXOM MPOPOCTaHHS HACIHHS B
yMoBax in vitro [14].

[Tpu BUBYCHHI KIOHOBAHUX in Vitro pociuH D. antarctica, OTpUMaHUX 3 HACIHHA, 310paHOro Ha
OJTHAKOBiH (hizioNorivuHiil cTamii poCTy POCIHH 3 PI3HUX PETiOHIB AHTAapKTHUKH y pi3HI POKH Ta
BUPOILEHNX B OJJHAKOBMX YMOBaX, BCTAHOBJICHO, 1[0 BOHU PEaji30BYyBald CBOK Pi3HY 3JaTHICTbH
cuHTe3yBaTH (PeHONbHI cronyku [5]. BcraHOBIEHO, 1O MPOTHITYXJIMHHA aKTHBHICTH SKCTPAKTIB 3
pocnuH in vitro pony Deschampsia mipsiMO TIOB’si3aHa 3 3arajbHOIO0 KUTBKICTIO B HHUX (DEHOJIBHUX
CHONyK. ABTOPH POOJIATH BHCHOBOK, IO KYJIBTUBOBAHI in Vifro KIOHH pociuH poxy Deschampsia €
MEePCTIEKTUBHUMA JJIs1 pO3poOKM O10TEXHOJNOTii OTpPUMAHHS MNPOTUIYXIMHHUX HpemapatiB [5].
BusiBieHo, 110 KyJIbTUBOBaHI in vitro pociunu D. antarctica Ta pOCIWHY 13 PUPOJHHUX TOMYIALIH,
MaloTh aHAJOTIYHUN CKIaj ()IaBaHOINIB, aie iX KUIBKICHHM BMICT OyB JEIIO HIKYUM Y POCIHH,
BUPOLICHHUX B aCENTUYHIX YMOBax. ¥ POCIHHAX 3 Pi3HUX NOMYILILIH, 110 MICTHIN AUIUIOITHAN HAOip
XpOMOCOM, BMICT (pJIaBOHOIMIB y JINCTKAX OyB OUTBIIMM HOPIBHSIHO 3 POCIMHAMH 3 iHIINM HaboOpoM
xpomocowm [15].

OTxe, 3a BIACYTHOCTI JOCTaTHBOI KIUTBKOCTI POCIMHHOTO Marepialy depe3 BilaJeHiCTh
AHTapKTUKHU HasBHI Ha CHOTOIHI METOIVKH KyJIbTUBYBAHHS POCIUHU D. antarctica in vitro MOXYTb
OyTH BUKOPHUCTaHI K 0a30Bi A1 po3po0eHHs OioTexHonorii orpumanHs bAP.
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I'BH3 «TepHOMONIBCKUI TOCYAAPCTBEHHBII MequIMHCKUil yHUBepcuTeT umenu U.51. I'opbaueBckoro MO3
YKpaussl »

TepHOMONBCKMI HAIMOHAIEHBIH ITeAarOrHIecKHi YHUBEPCUTET MMeHU Biagnmupa ['HaTioka
MNEPCIHHEKTUBBI UCITOJIB3OBAHUA DESCHAMPSIA ANTARCTICA E. DESV. IN VITRO
I TTOJIVUEHU A BUOJIOTUYECKN AKTUBHBIX BEIIECTB

IlpoBemen o0030p Hay4HBIX paboOT, KacaloIIMXCs HWCCIenoBaHus D. antarctica; paccMOTPEHEI
BO3MOXXHOCTH HCIIOJIb30BAHUA KYJIBTYp in Vitro 3TOr0 BUAA JJs TOJYYEHUS PACTUTEIHHOTO
MaTepHaia, XapakTepU3yILEerocs HeHHBIMH JIeYeOHBIMH CBOICTBAMH; MPOAaHAIM3UPOBAHbI pabOTHI,
Kacaroliyecsi KyJIbTHUBUpPOBaHUs D. antarctica in  vitro W yBeIM4YeHHA OHOJOIMYECKOI
MIPOAYKTUBHOCTHU IOJIyYEHHBIX KYJIBTYP.

Kniouesvie cnosa: Deschampsia antarctica E. Desv., kymvmusuposanue in Vvitro, 6uono2udecku akmugHule
sewecmea

O. M. Zahrychuk, Y. H. Zahrychuk, N. M. Drobyk
1. Horbachevsky Ternopil State Medical University, Ukraine
Volodymyr Hnatiuk Ternopil National Pedagogical University, Ukraine

PROSPECTS FOR THE USE OF DESCHAMPSIA ANTARCTICA E. DESV. IN VITRO FOR THE
PRODUCTION OF BIOLOGICALLY ACTIVE SUBSTANCES

Research works concerning Deschampsia antarctica E. Desv. and its in vitro cultivation for the
purpose of obtaining plant material, capable of synthesizing flavonoids and other biologically active
substances (BAS), have been surveyed.

Despite harsh Antarctic climate, D. antarctica has been found to produce high content of
compounds, obtained from phenic acids and flavonoids. D. antarctica in vitro culture has been found
applicable for obtaining plant material, capable of synthesizing equally active substances. UV
radiation increases the plant concentration of certain flavonoids, acting as photoreceptors, metal
chelators and antioxidants, and protecting the plants from the factors, responsible for the oxidative
stress and damages.

Complicacy of collecting sufficient amount of plant material and lack of favourable conditions
for experimental research in the natural medium taken into consideration, introduction of the plant
into in vitro culture seems to be reasonable. D. antarctica plants availability in the in vitro collection
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will enable to grow raw material under laboratory control as well as to increase the content of
valuable secondary metabolites by regulating cultivation conditions.

M. Cuba et al. were the first to work through prompt and handy method of D. antarctica
proliferation using in vitro tissue culture. Vegetable samples from the Antarctic were cleaned from the
natural substrate and sterilized that was followed by incubation of leaf and root explants (5 mm) in
Petri dishes on the Murashige-Skoog growth medium, various concentrations of growth regulators
added. 4-5 times increase in the amount of D. antarctica vegetable material within 3 months is a proof
of experiment efficacy.

Another group of researchers have suggested a new method of growing plants in test tubes
under matched conditions, providing polyphenol content increase in plant tissues. As a result, extracts
with antitumoral activity, used for treatment and prevention of oncologic diseases, have been
obtained.

In order to optimize biomass gain and D. antarctica phenylpropanoid production, a research
crew have developed a photobioreactor, providing considerable accumulation of scopoletin, rutin,
chlorogenic and gallic acids in the sprouts, exposed to UV radiation.

In 2013, the Chilean scientists patented a photo-thermo-bioreactor for microclonal proliferation
and obtaining D. antarctica in vitro biomass. It is equipped with the devices for chemical induction,
lighting or luminescence (UV radiation and temperature), which can be used at any phase of plant
growth. Thus, increased biomass gain can be combined with providing conditions for the synthesis of
secondary metabolites, possessing important therapeutic properties.

On the basis of Ecology and Biotechnology Laboratory, D. Hnatyuk Ternopil Teachers'
Training University, and in cooperation with the Department of Cell Population Genetics of the
Institute of Molecular Biology and Genetics, National Academy of Sciences of Ukraine, a research
work package has been performed to introduce D. antarctica plants into in vitro culture. In particular,
the conditions for germination, microclonal proliferation, and for callus formation from different
types of explants have been developed. Due to durable growing of D. antarctica tissue culture through
spontaneous indirect organogenesis, sprouts have been grown and conditions for their rootage and for
the growth of regenerant plants have been selected.

In vitro cultivated D. antarctica plants have been found to possess flavonoid content similar,
though lower quantitively, to that in natural populations. In the plants with diploid number of
chromosomes, the leaf flavonoid content was lower as compared with the plants with different
chromosome number.

Sufficient amount of the plant material being scarce owing to the Antarctic remoteness. The
newly-developed methods of D. antarctica plants in vitro cultivation can be applied for growing
sufficient amount of raw material, needed for BAS production.
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