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Bioautographic Xanthine Oxidase Assay: Combining phytochemical separation and
activity assessment as a tool for phytopharmaceutical research on medicinal plants

Bram Sarah®. Meier B*. Danova K.°, Wolfram E?

*Zurich University of Applied Sciences, Institute of Biotechnology, Phytopharmacy
*Bulgarian Academy of Science, Institute of Organic Chemistry with
Centre gf Phytochemistry, Sofia, Bulgaria

Hanthine oxidase (XO), a molybdenum containing flavoprotein, catalyses the oxidation of
hypoxanthine and xanthine to wric acid under the formation of superoxide radicals and
hydrogen peroxide. An overproduction of these reaction products in the homan body is
associated with diseases such as hyperuricemia, goutf, hypertension, diabetes and different
inflammatory diseases. Prospective long-term studies have demonstrated that the intake c:llf
Allopurinol as competitive xanthine oxidase inhibitor can capse a mumber of serious side
effects. For this reason the research for specific xanthine oxidase debilitating compounds in
Drug Discovery and thus also medicinal plants research is very important.

Bicauvtography offers a rapid and simple tool for screening of secondary metabolite profiles of
medicinal plants by HPTLC combined with screening of potential health beneficial activities.
The aim of this work has been to optimize and validate a bicautographic XO Inhibition assay
described by Famallo et al. [1].

To establish a reliable, reproducible and validate bicautographic X O assay, the concenfrations
of redox dye and substrate, enzyme activity as well as the buffer conditions were optimized
using allopurinel as known inhibitory substance. Moreover, the assay procedure has been
improved by using a low gelling temperature agarose and adjustment of incubation time and
temperatures according to the XO thermal activity characteristics. XO inhibitory effects were
visualised as white zones on a purple coloured thin layer chromatogram based on the reaction
of superoxide radicals with nitroblue tetrazolinm chloride. The wisual detection limit of the
competitive X0 inhibitor allopurinel was 45 4ng. Extracts of Camellia sinensis and Arfemisia
alba showed also to contain constituents with XO inhibitory activity, that could be visunally
detected down to an applied amount of 10ng dry weight (dw) for C. sinensis extract and 100ug
dw for 4. alba. Since this assay uses superoxide radicals for the measurement of xanthine
oxidase activity superoxide radical scavengers can also generate positive results on the HTPLC
plate. However, such compounds can be differentiated from pure XO mnhibitors by the direct
measwrement of uric acid by using a standard O microtiterplate assay [2].

From the results it can be concluded. that the improved bicautographic Xanthine Oxidase
inhibition assay is a rapid and wvalid research tool for assessment of active secondary
metabolites from medicinal plants.

1. Famallo LA, Zacchine 3.A., Fulan B L E. (2006). Phyviochemical Analysis. 17: 15-19.
2. Havlika J.. Gonzalez de la Huebra Fo, Hejtmankova K, Fernandez J., Simonova J., Melicha M.,
Bada V. (2010). Jownal of Ethnopharmacology. 132: 461-463.
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Terpenoid biogenesis in drfemisia alba is related to the structural organization of
thylakoeid membranes in vifro
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Introduction: Terpenocids comprise over 30°000 different molecular structures isolated so far
(1).Terpenoids such as plant hormones, photosynthetic pigments, signal transduction components,
defensive molecules, and structural components of the plant cell wall play a major role for the
survival of the plant organism (2). The pharmacological activity of many terpencids imposes the
challenge of better understanding the fundamental aspects affecting their biogenesis in the plant
organism The essential oil profile of the fragrant shib drfemisia alba Tuwrra has shown high
variability in its terpenoid profile, attributed by different anthors to envirenmental, climatic, as well
as to genetic factors (3). Our previous research has shown that the terpencid profile of the essential
oils i3 strongly affected by the morphogenetic changes brought by awan and cytolamn
supplementation to the plant in witro (4). As a part of the PhytoBalk project. financed by the Swiss
Mational Science Foundation a complex study 15 ongoing for the better understanding of the
fundamental aspects of terpenoid biogenesis in this plant.

Aim of the worl:This work aims at the study of the structural and fiunctional changes ocomnng in
photosystem IT of 4 alba in vifro cultured plants, as well as in the area and height of thylakeid
membranes in relation to the terpencid profile of essential oils of the plant in the different model
systems obtained by plant growth regulators treatment.

Methods: In wvifro cultunng techmicues; micro-steam distillation; GC-MS identification and
cuantification of terpenoids in the essential oil; 77 fluorescence spectroscopy that gives information
about the light energy wtilization by the photosystems; curcular dichroism spectroscopy that probes
the macroorzanization of the pigment-protein complexes and atomic force microscopy which probes
the topography and morphology of the thylakeid membrane.

Results: Our data indicate that PGE. treatment resulted in major structural changes in the thylakesd
membranes — possibly altered macroorgamization of the photosynthetic complexes and'or smaller
photosystem I supercomplexes. Predominance of sescuiterpenocids in the essential oils was related
to most prominent manifestation of this effect and was apparently related to a high diversity in the
merphological parameters area and height of the thylakoid membranes, implying possible
disturbance of chloroplast structure in this plant in vitre cultere.

Conclusion: As it is Imown the activity of the mevalonate-independent pathway of terpencid
biogenesiz is involved in the bicsymthesis of plastidic terpencids. including monoterpenes,
diterpenes and carotencids. The predeminance of sescuiterpencids in the essential oils of in vitro
cultured plants with impairment of chloroplast structure might possibly be explained with affecting
the fanctionality of this pathway in 4. alba in vifre model. The understanding and utihzation of this
effect ought further be used as a practical tool for the delivery of essential oils with pre-deternuned
chemical conposition in this plant species.

De Luca V, St-Prerre B (2000} Trends Plant Sci. 5:168-173

MeGarvey D, Croteau B (1995) Plant Cell 7:1015-1026

Radulowié M, Blagojewié P (2010) Matural ProduetCommunications, 5 1117-1122
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Biotec hnnlngicai approaches for the targeted delivery of volatile and non-volatile
biologically active secondary metabolites in drfemisia alba Turra
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Introduction: Decoctions of the aerials of Arfemisia alba have been traditionally wtilized as
stomach digestive and tonic and its essential oil has been shown to possess spasmolytic and
antimicrobial activities(1-3). However, the essential oil profile exhibits high varability
depending on environmental and climatic impact, as well as to genetic factors (4). Also little is
known on the non-volatile constituents present in the aerial parts of this plant. The main
objective of the PhytoBalk project. financed by the Swiss National Science Foundation strives
for the development of standardized biotechnological protocols, on the one hand to serve for in
vitro conservation of valuable medicinal plants germplasm ex sifu. and on the other to provide
for the biotechnological delivery of pharmaceutically relevant raw plant material with
standardized quality.

Aim of the work: The interplay between plant growth and development. preduction of
essential oils, antioxidant polyphenclics, as well as the structoral organization of the
photosynthetic apparatus of the plant has been studied in a model system of exogenous plant
growth regulators treatment in vitro.

Methods: Pharmacognostic methods combined with in vifre culturing technigues, subsequent
analysis using adapted well established methods from Ph Eur HPLC and HPTLC methods as
well as radical scavenging and anfioxidant tests and preparative chromatographic isclation
technigques, celorimetric assays and 77 K steady state fluorescent emission spectroscopy.
Results: Predominance of sesquiterpenoids in the essential oils was also related to stimmlation
of pelyphenolic production and impairment of the structure and function of the photosynthetic
apparatus in the plant. On the contrary, monoterpenoid dominated essential oils were produced
by plamts with lower pelyphenolic productivity and was associated with a higher degree of
aggregation of PS II peripheral antennae.

Conclusion: An in vifre system has been developed for the targeted production of raw plant
material with the predominance of either monoterpencids or sesquiterpenoids in the essential
oils. Simmltaneous stimulation of polyphenolics and biomass production has been achieved, as
result of benzyl adenine treatment.
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