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(rﬁells cannvert-:n;nc the ﬂ;mging activity of the radiomimetic zeocin. i
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DO ENDOGENOUS CYTOKININS REGULATE TERPENOID
BIOGENESIS AND THYLAKOID MORPHOGENESIS IN ARTEMISIA
ALBA IN VITRO MODEL SYSTEM?

Sashka Krumova', Tonya Andreeva!, Tsvetelina Oreshkova®, Vaclav Motyka’, P. Dobrev’, Milka Todorova®,
Antoaneta Trendafilova®, Nia Petrova', Stefka Taneva', Kalina Danova®

'Institute of Biophysics and Biomedical Engineering, BAS, Sofia. Bulgaria
nstitute of Biology and Immunology of Reproduction "Acad. Kiril Bratanov*, BAS, Sofia. Bulgaria
*Institute of Experimental Botany AS CR, Prague, Czech Republic
“Institute of Organic Chemistry with Centre of Phytochemistry, BAS, Sofia, Bulgaria

Aim: In our previous research it was established that terpenoid profile of the essential oils of Arremisia
alba depends on plant growth regulators (PGR) supplementation and morphological development in vitro.
These effects were further shown to be related to endogenous cytokinin levels. Here we study the
morphology of thylakoid membranes (TM) in order to find possible relation between the obtained
dependencies and the status of the photosynthetic apparatus of the plant in vitro.

Materials and methods: Shoot cultures of 4. alba were initiated and maintained as previously described.
Different treatments with indole-3-butyric acid (IBA) and benzyl adenine (BA) were applied. Isolated TM
were examined by flow cytometry (FCM) and atomic foree microscopy (AFM). Levels of endogenous
cytokinins were determined by LC/MS chromatography. Terpenoid profile was studied by GS/MS
analyses of the essential oils.

Results: FCM revealed co-existence of two TM fractions differing in size and internal structure in all
PGR-treatments. AFM further demonstrated that IBA induced the formation of small TM subfraction and
small granas (plants with predominant monoterpenoid content in the oils and slightly reduced cytokinin
levels), while the combined action of IBA and BA resulted in the formation of large thylakoids and
featureless granas (plants with predominant sesquiterpenoids in the oils and a drop of bioactive cytokinins
levels).

Conclusion: We demonstrate that PGR influence the endogenous cytokinins level which in turn plays a
crucial role in the thylakoid morphogenesis. The fraction of “swollen™ thylakoids can be interpreted as
indicative of early stage of scenecence-like response,

Acknowledgements: PhytoBalk, SNF No. IZEBZ0_142989 and SD-MEYS No. DO2-1153

Keywords: Artemisia alba in vitro culture. terpenoid biogenesis, endogenous cytokinins, thylakoid
membranes, flow cytometry, atomic force microscopy
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VARIATIONS IN ANTIOXIDANT CAPACITY DURING PEA
VEGETATIVE GROWTH AT HIGH AIR TEMPERATURE

Boryana Mihuylova', [van Goshey', Lyubomir Atanasova®

"Institute of Crganic Chemisiry with Centre of Phytochemistry
“Instimute of Plant Physiology and Genetics, BAS

The purpose of the study was to compare the antioxidant capacities (ACC) of pea plants grown
hydroponically at 22°C (normal) and 40°C (high) air temperature by means of AOC assays.

Methods: AQC was determined by HORAC (hydroxyl radical averting capacity), ORAC {oxveen radical
absorbance capacity) and F-C (Folin-Ciocalteau) assays which assessed different functions of certain
non-enFymatic antioxidants. :

Results: Exposure to 40°C suppressed gradually pea growth and development; at the end of exposure pea
plants did not expand the upper leaf stages, and did not develop reproductive organs, Changes of opposite
pattern occurred in AQC during heat exposure, AQC in the whole plant increased about twofold afier
short exposure, however, prolonged one influenced negatively ACC of the green organs, particularly leal
and shoot apex ADC were reduced significantly. These responses were confirmed by the three assays
though in different magnitude. The heat effect on the potential non-enzymatic antioxidants underlying the
used assays will be discussed.

Conclusion: By means of three different fr vitro assays we established that normally highest ADC was
localized in green pea organs (leaves, shoot apex). The AOC values indicated the impacts of certain non-
enzymatic antioxidants. The high air temperature affected mostly the AOC of upper leaf stages and shoat
apey: pea growth and development were disturbed as well. The AOC is dynamic index; it varies
depending on the developmental and environmental eonditions, and the used assays are capable to detect
the variations.

Key words: Pisum sartiviem L. cv. Ran, heat, growth, antioxidant capacity {AOC) assays.
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PROTEIN PROFILING AND ANTIOXIDANT ENZYME ACTIVITY OF
ARTEMISIA ALBA CULTURES

Yuliana Raynova', Krassimira [dakieva', Yuliana Markovska®, Fvelyn Wolfram-Schilling®, Kalina Dancova

Mrstitute of Organic Chemistry with Cenire of Phytochemistry, Bulgarian Acaderny of Scences
Faculty of Biology, Sofia University "S5t Kliment Ohridski*
*£iircher Hochschule fGr angewandte Wissenschaflen (ZHAW), Life Sciences und Facility Management - Institwt
Tiir Biotechnologie, Widensvil, Switzerland

Aim: to assess the impact of exogenously applied plant growth regulators (PGR) on enzyme activities in
A, alha shoot cultures.

Material and Methods: Protein content of fresh leaf and roots of 4, alba was measured according to
Bradford. Enzymes were estimated by SDS-PAGE, electrophoretic  zymography  and
spectrophotometrically.

Results: The aerials were rich in protein content (~0.01g/g fresh leaf). Application of indole-3-butyric
{IBA) acid alone was related to observance of bands in the aerials, corresponding o molecular mass of 24
and 26 kDa, which were absent when combination of [BA and benzyl adenine (BA) was applied,
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Application of BA alone incrensed ithe protein content in the aerial parts. In roots and callus the protein
content (~0.002 gig fresh tiswae) and the variety of protein fractions was lower, The lamer samples
displayed marked differences in thels dlectrophoretic profile as compared to the acrials. The native PAGE
eryme activity smining, revealed presence of antiowidam engymes (catslase, superoide dismitase,
ascorbate perosidme, polyphenoloxidese, peroxidsse). Data are in sccordance with the sctivities of
antiosidant enzymes obtained

Ceanclusions: Application of PGR m A4 dhnm_lhd-puhnhmnﬂm:mﬂhd
sumples of aerialy and roots of the plant, which is confirmed by the results in determining the activities of
antioxsdant enzymes. Since relevant changes in polyphenol comtent snd molecular markers of lipid
peroxidation and oxidaive stress have been obtained, it can be assumed that there is & correlation between
enzymatic and non-eney matic antioxidant protection of the plant in wira.

Acknowledgment: Swiss Mational Sciesce Foundation in the Framework in the Bulgarian-Swiss
Research Programme (BSRP, garmt No. IZEBZO 142989, [02-1153)
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SCREENING OF THE ANTIMICROBIAL ACTIVITY OF MEDICINAL
FLANT CULTURES COMMON TO THE FLORA OF BULGARIA AND
TUNISA

Hammami Majdi’, Assicz Sang’, Bes Slimene-Debes Imen’, Limam Ferid', Toursl Moufids’, Mkl Almed’,
Bowsmams Badra', kehars Moee', Borji Manel' . Dgnova Kaling®

! Cermer of Biovechnalogy Rorj Cedrin, Tunisia
¥ Instisuse of Crganic Chemistry with Cemtre of Physochemistry, RAS, Bulgaria

The alm of the present study was to screen the anfimicrobial activity of m wire cultivated medicinal
plants originating from the fNore of Bulgaria and Tunisia.
Material and Methods: in vitro cultures of Hypericun perforatum, H richeri, H reoeliacn and Ty
Fritanmica collecred from the wild habitats in Bulgoria, as well as Lovemaula demiats, originating from the
experimental field of Biological Agriculture Technical Center in Chon-Mariem, Sousse, Tunisia were
bndtiated by surface sterilizatton of the stem explants of the plants in benzyl adenine supplemenied media.
After in vitro growth induction sk shoots of the species were maintained in growth regulators free
meedium. Air dried plant material was subjected 10 successive ultrisonic extraction with chloroform and
methanad, The different exinacts wene screened for their activity against six references arains pathoges
bmcteria, using the dise diffusion method.
Results: in this study we found antihectenial activity only in the chloroform extract. The highest activity
was founded against Listeria monocytogenes by the chloroform extracts of H perforarem and H richeri
followed by the chloroform extracs of L. dentate and fnula brifmica
Conclusion: /o vitro culture development of the studied medicinal plamts could further be used a1 a
conitant and controllabie source of raw material for the delivery of nntimicrobinl agem of the stsdied
spucios. Further research is in progress to malyze the chemical composition of the vanous extracts as
well as 1o broaden the study with enriched fractions obtained from these species.
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2009-247548) and PhytoBalk (Swiss Matioral Scignce Foundation in the frumework of the Bulgarian-
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