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Pe3rome/Abstract

EnenBauceT (Leontopodium alpinum Cass.) (cem. Asteraceae) c€ W3MO0JI3BA 3a JICUCHUE HA peauia 3a00JISIBaHHUS KaTo
CTOMAIITHO-YPEBHU PA3CTPOMCTBA, OPOHXMUT, aHTMHA, MOBHUIICHA TeMIleparypa, AIXanMmep, pa3lIMpPEHU BCHU U JPYTH.
PactenneTo € 6oraro Ha OMOJOTMYHO AKTHBHHU BEIICCTBA KAaTO TEPIEHOUIH, (DEHOJIHU KMCEIIMHM, (DIIABOHOUIN, KyMAapHHHU,
MACTHM KMCEIIMHU U Apyru. BuasT € BKiodeH B UepBeHara kHUra Ha Penyonnka bearapus u cb0npaHeTo My € 3a0paHEHO

ChHC 3dKOH.

BUCOKHMAT (papMaKOJIOTHYEH IOTCHIMAJ] HAa BHMJA, KAKTO M 3aIIUMTCHUS MYy CTAaryC, Hajarar HETOBOTO KYJITHBHUPAHE.
Pacturennure uH eumpo KyIATypu ca yaOO€H METOJ 3a PAa3MHOKABAHE HA 3allIMTCHHM PACTUTEIIHH BHUIOBE, ThM KAaTO
M3WCKBAT MUHHMMAJIHO KOJMYECTBO CTAPTOB MAaTE€pHall U OCUTYyPsSBaAT TOJSIM OpOM pacTEHMs 3a KpaTbK IIEPHOJ OT BPEME.
PacTexxXbpT ¥ pa3BUTHUETO HA PACTEHUATA B in VIfro YCIIOBUA CE MOBJIMUABAT B IOJIsIMa CTEIIEH OT ChCTAaBa HA XPaHUTEJIHATA

cpena.

N3caenpaxme BiussHMETO Ha KpeaTuH (Cr) m kpearnH nu3uHar (CrL) B paznumuau koHueHTpauuu (1, S u 10 mg/l) Bepxy
MMKPOPa3MHOKABAHETO M AHTUOKCUIAHTHHUS CTaTyC Ha PACTEHUETO./

Edelweiss (Leontopodium alpinum Cass.) (family Asteraceae) 1s used for the treatment of various diseases such as
gastrointestinal disorders, bronchitis, angina, fever, Alzheimer’s disease, varicose veins, and others. The plant is rich in
biologically active compounds such as terpenoids, phenolic acids, flavonoids, coumarins, fatty acids, and others. The
species 1s included in the Red Data Book of the Republic of Bulgaria, and 1its collection 1s prohibited by law.

The high pharmacological potential of the species, as well as 1ts protected status, necessitate its cultivation. Plant in vitro
cultures are a convenient method for the propagation of protected plant species, as they require a minimal amount of
starting material and provide a large number of plants within a short period of time. The growth and development of plants
under in vitro conditions are strongly influenced by the composition of the culture medium.

We 1investigated the effect of creatine (Cr) and creatine lysinate (CrL) at different concentrations (1, 5, and 10 mg/L) on the

micropropagation and antioxidant status of the plant.
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Figure 1. Multiplied shoots of Leontopodium alpinum developed on MS media supplemented with
creatine (Cr) or creatine lysinate (CrL) at 1 (Cr1/CrL1); 5 (Cr5/CrL5) and 10 (Cr10/CrL10) mg/L.

Nutrient Shoots Roots

TS5 height (cm) length (cm) FW (g)
Control |24.50+1.05¢ |2.44+0.21a | 0.69+0.09b
Crl 23.00+1.29bc | 2.31+0.21a | 0.53£0.01a | 1.24+0.17a | 0.02+0.01a
Cr5 20.65+1.46ab | 2.35+0.20a | 0.59+0.05ab | 1.62+0.11b | 0.03+0.03b
Crl0 19.55+1.15ab | 2.17+0.27a | 0.51£0.06ab | 1.64+0.04b | 0.06+0.03c
CrL1 19.05+1.22a | 3.61+0.34bc | 1.07+0.10d | 1.94+£0.17¢ | 0.04+0.02b
CrL5 18.20+1.28a | 3.22+0.33b | 0.94+£0.09cd | 2.62+0.17d | 0.08+£0.05d
CrL10 | 17.05£1.32a | 3.51+0.54bc | 0.88+0.10c | 2.77£0.31d | 0.09+0.04e

Table 1. Effect of creatine and creatine lysinate on biometric parameters of Leontopodium alpinum

grown in vitro.
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Figure 2. Antioxidant metabolite content and total antioxidant activity in in vitro cultivated
Leontopodium alpinum treated with creatine (Cr) or creatine lysinate (CrL) at 1 (Cr1/CrL1); 5
(Cr5/CrL5) and 10 (Cr10/CrL10) mg/L.

Pe3yararu/Results

KpeaTnHbT MOTHCHA pacTeXa W NOHWXKH ChABPKAHHETO HA  HECH3HMMHHU
AHTUOKCUIAHTU M aKTHUBHOCTTA Ha aHTHOkcuaanTHUTEe cH3uMu CAIT, APX m GPX.
KpeatuH nu3MHATHT MOBIWS MOJOXKMTCIHO aNUKaJIHUAS PpPacTeXK Ha PACTCHUATA,
HAaTPyIIBAaHETO Ha OMoMaca M pacTexka Ha KopeHa. YacT OT M3IOJI3BaHUTE Cpeau
NOBUIIKNXA aKyMyJalMsATa Ha META0OJUTH C AHTHOKCHUJIAHTHM CBOMCTBA ((peHOIH,
(p;TaBOHOUAY ¥ BOAOPA3TBOPUMH aHTUOKCUIAHTHU META00JIMTH), KAKTO M aKTUBHOCTTA
Ha aHTMOKCHIAHTHHS €H3UM CYIIEPOKCHJ HUCMYyTa3a. AKTUBHOCTUTE Ha APYTUTE TPHU
M3CJICIBAaHA aHTHOKCHAAHTHH €H3MMa — Karajas3a, ackopOaT MEpOKCHa3a M T'BASIKOJI
IIEPOKCHJIA3a, CE IIOHMKMXA I10]] BIIMSIHUE HA KpEaTUH U KPeaTUH JIM3UHAT./

Creatine 1inhibited growth and decreased both non-enzymatic antioxidant content and
the activity of CAT, APX, and GPX enzymes. Creatine lysinate increased apical
growth, biomass accumulation, and root growth. Some of the tested media increased
the accumulation of metabolites with antioxidant properties (phenolics, flavonoids,
and water-soluble antioxidant metabolites), as well as the activity of the antioxidant
enzyme superoxide dismutase. Catalase, ascorbate peroxidase, and gualacol
peroxidase activities decreased under the influence of creatine and creatine lysinate.
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3akirouenue/Conclusion

JloOaBssHETO Ha KpeaTHH KbM XpaHUTEIHATa cpella MMa HeraTHBEH €(EKT BbPXY OHOMETpHUATa M HATPYNBAaHETO Ha
METa0O0JIMUTH C aHTUOKCHAAHTHA POJIS MPHU €AeIBalic, OTIICKIAH UH 6umpo. 3a pa3jIiKa OT HEro, KpeaTuH JU3UHATHT
oA00psiBa pacTeka W MOBHUINIaBa aHTHOKCUJAHTHHUS IOTEHIIMAI Ha pacTeHueTo./The addition of creatine to the culture
medium has a negative effect on the biometrics and the accumulation of antioxidant metabolites in edelweiss grown in
vitro. In contrast, creatine lysinate improves growth and enhances the antioxidant potential of the plant.
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