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w INTERNATIONAL CONFERENGE ON
NATURAL PRODUCTS UTILIZATION:

P FROM PLANTS TO PHARMACY SHELF

Dear ICNPU Participants,

On behalf of the Organizing Committee, it is an outstanding pleasure and
honor to welcome you to the 4* International Conference on Natural Products
Utilization: from Plants to Pharmacy Shelf (ICNPU-2019). ICNPU meetings
traditionally attempt to cover the wide spectrum of application of plants with
special emphasis on the sustainable use of natural products, emerging -omics
platforms and the recent trends in (ethno)pharmacology, toxicology, molecular
biology and biotechnology.

350+ experts from 50 different countries around the globe will share and
discuss the latest developments on the field. The Organizing Committee
assembled an exciting and diverse program.

The conference will take place in Albena, one of the pearls of Bulgaria's North
Black Sea coast. It is located in a picturesque bay 30 km away from the city
of Varna. Rich social activities will be offered, including welcome reception,
conference dinner and tour to historical monuments, besides the podium for
informal discussions, networking opportunities and new insights.

We sincerely hope you will enjoy the scientific program and social activities.

Welcome to the ICNPU-2019!

U@eozgesz

Milen 1. Georgiev, PhD
Chair of the Organizing Committee
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KL 1

SUGAR + SUGAR =LIQUID?

Robert Verpoorte', Young Hae Choi', Geert-Jan Witkamp?

"Natural Products Laboratory, IBL, Leiden University, The Netherlands
2 Kluyver Laboratory, Delft University of Technology, The Netherlands

Through NMR-base metabolomics we found that in all kind of extracts of
microbial, mammalian and plant cells certain organic bases, organic acids,
amino acids, sugars and sugar alcohol occur in relatively large amounts. Much
larger in fact than expected on the basis of these compounds being inter-
mediates in primary metabolism. Their ubiquitous occurrence gave us the
thought that they must have a function. Our first hypothesis was the pos-
sibility of ionic liquids formed by the organic bases like choline and betaine
with organic acid like malic acid. The first experiments confirmed this. Further
studies resulted in finding that various combinations of the mentioned com-
pounds do give deep eutectic solvents, i.e. mixing these solid compounds
in certain molar ratios results in liquids at room temperature. More than 150
combinations now have been characterized. We named them Natural Deep
Eutectic Solvents (NADES). They can be divided into the following groups:

- Organic bases with organic acids: ionic liquids

- Organic bases with neutral compounds like poly alcohols and sugars

- Organic acids with neutral compounds like poly alcohols and sugars

- Amino acids with neutral compounds like poly alcohols and sugars

- Mixtures of neutral compounds like poly alcohols and sugars

By 'THNMR it was shown that the NADES components are strongly bound
via H-bonding, in some cases H,0 is part of these liquid crystal-like structures.
The NMR also shows that with dilution with water gradually the interaction
between the compounds disappears. NADES are excellent solvents for me-
dium polar compounds, such as most secondary metabolites. In our view
biosynthesis of poorly water soluble compounds occurs in NADES, e.g. at-
tached to cellular membranes, where the polar charged head groups of the
membrane lipids act as anchors for NADES in which enzymes and intermedi-
ates are dissolved. Also the ER and vesicles could be formed by metastable
systems of lipids and NADES. All ingredients for NADES are found in resurrec-
tion plants, lichen etc. Also in drought or cold resistant plants typical NADES
ingredients are found to be present. In terms of application the NADES are
excellent solvents for both small molecules and macromolecules (proteins,
polysaccharides, DNA, etc.) in which the compounds show better solubil-



ity and stability than in the currently used organic solvents. NADES thus are
of interest as non-toxic, non-explosive, sustainable green solvents for many
industrial applications. The first commercial NADES extracts are now on the
market as ingredients for cosmetics. There are still many things to be learned
from Nature!

References:

[1] Choi YH, van Spronsen, J, Dai J, Verberne M, Hollmann F, Arends IWCE,
Witkamp GJ, Verpoorte R (2011) Plant Physiology 156: 1701-1715.

[2] Dai Y, Witkamp GJ, Verpoorte R, Choi YH (2013) Analytical Chemistry 85:
6272-6278.

[3] Dai Y, van Spronsen J, Witkamp GJ, Verpoorte R, Choi YH (2013) Analytica
Chimica Acta 766: 61-68.

KL 2

BASIC MICROBIOLOGY, CHEMISTRY AND SYNTHETIC
BIOTECHNOLOGY TO IDENTIFY AND CHARACTERIZE
ANTIBIOTICS FROM MICROBES

Rolf Miiller

Helmholtz-Institute for Pharmaceutical Research Saarland, University Campus
E8.1,66123 Saarbriicken, e-mail: rolf mueller@helmholtz-hzi.de

Amongst the well-established bacterial producers myxobacteria have a great
track record for the discovery of entirely new natural product scaffolds exhib-
iting promsing bioactivities [1]. This is at least in part due to the fact that they
have been much less studied in the past in comparison to other traditional
sources such as actinomycetes and bacilli. Nevertheless, the issue of redis-
covery is a major hurdle for myxobacterial extracts as well. | will disucss recent
results from our efforts to culture previously uncultured myxobacteria and
to connect phylogentically distant clades to novel metabolites by metabo-
lome and genome mining [2]. Examples of novel and genetically engineered
natural products in preclinical development as broad spectrum antibiotics
exhibiting novel mode of action(s) will be shown [3-6].

In addition, | will show examples of heterologous expression of myxobac-
terial compounds yielding producer strains making production of lead com-
pounds for pharmaceutical development feasible [7].

References:

[1] Herrmann J, Abou Fayad A, Miiller R (2017) Natural Product Reports 34(2):
135-160.

[2] Hoffmann T, et al. (2018) Nature Communications 9(1): 803.

[3]1Baumann S, et al. (2014) Angewandte Chemie International Edition 53(52):
14605-146009.

[4] Kling A, et al. (2015) Science 348(6239): 1106-1112.

[5] Lesnik U, et al. (2015) Angewandte Chemie International Edition 54(13):
3937-3940.

[6] Hittel S, et al. (2017) Angewandte Chemie International Edition 56(41):
12760-12764.

[71Sucipto H, Pogorevc D, Luxenburger E, Wenzel SC, Miiller R (2017) Metabolic
Engineering 44: 160-170.
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PL1
CANCER CHEMOPREVENTION WITH NATURAL PRODUCTS:
FROM OBSERVATIONAL TO INTERVENTION RESEARCH

Young-Joon Surh

Tumor Microenvironment Research Center, College of Pharmacy, Seoul National
University, Seoul 08826, South Korea

The low risk of chronic diseases, such as coronary heart disease, neurodegen-
erative disorders, diabetes and certain cancers, results from consumption
of relatively large amounts of plant-based diets including fruits, vegetables,
spices, and nuts. Some marine products also contain distinct bioactive sub-
stances that exert diverse physiologic and pharmacologic effects. Health ben-
efits associated with consumption of functional foods and beverages have
been extensively investigated and well-documented. As oxidative stress and
inflammatory tissue injury are implicated in a wide array of human disorders,
antioxidant and anti-inflammatory naturally occurring substances have also
been frequently included as active ingredients of many functional foods and
nutraceuticals. In conjunction with the current concern about the practice of
complementary and alternative medicine (CAM) in the management of many
human disorders, the health beneficial effects of a wide array of bioactive
substances in our diet as well as certain medicinal plants have been scien-
tifically proven. Well-designed and controlled human intervention trials will
help start the new era of ‘precision nutrition’.

........

Scheme: Some natural chemopreventives [Surh Y-J (2003) Nature Reviews Cancer].

PL 2

NETWORK PHARMACOLOGY OF NATURAL PRODUCTS
FOR CANCER THERAPY

Thomas Efferth
Johannes Gutenberg University, Mainz, Germany, e-mail: efferth@uni-mainz.de

To combat complex systemic diseases that harbour robust biological net-
works such as cancer, single target intervention is proved to be ineffective.
In such cases, network pharmacology approaches are highly useful, be-
cause they differ from conventional drug discovery by addressing the abil-
ity of drugs to target numerous proteins or networks involved in a disease.
Pleiotropic natural products are one of the promising strategies due to their
multi-targeting and due to lower side effects. In this review, we discuss the
application of network pharmacology for cancer drug discovery. We provide
an overview of the current state of knowledge on network pharmacology,
focus on different technical approaches and implications for cancer therapy
(e.g. polypharmacology and synthetic lethality), and illustrate the therapeu-
tic potential with selected examples from herbal mixtures, medicinal herbs
and isolated phytochemicals. Finally, we present future perspectives on their
plausible applications for diagnosis and therapy of cancer.

References:

[1] Kadioglu O, et al. (2014) Biochemical Pharmacology 87: 399-409.

[2] Zhao Q, Kretschmer N, Bauer R, Efferth T (2015) International Journal of
Cancer 137(6): 1446-1456.

[3] Panossian A, Seo E-J, Wikman G, Efferth T (2015) Phytomedicine 22: 981-992.
[4] Saeed M, Kadioglu O, Khalid H, Sugimoto Y, Efferth T (2015) Journal of
Nutritional Biochemistry 26: 44-56.

[5] Kadioglu O, Fu YJ, Wiench B, Zu YG, Efferth T (2016) Archives of Toxicology
90: 575-588.

[6] Poornima P, Kumar JD, Zhao Q, Blunder M, Efferth T (2016) Pharmacological
Research 111:290-302.

[7] Efferth T, et al. (2017) Oncotarget 8: 50284-50304.

[8] Hong C, et al. (2017) Scientific Reports 7: 11551.

[9] Hamdoun S, Fleischer E, Klinger A, Efferth T (2017) Biochemical
Pharmacology 146: 63-73.
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PL3

THE ROLES OF STRAWBERRY AND HONEY
PHYTOCHEMICALS ON HUMAN HEALTH: A POSSIBLE CLUE
ONTHE MOLECULAR MECHANISMS INVOLVED IN THE
PREVENTION OF HUMAN CHRONIC DISEASES

Maurizio Battino, Francesca Giampieri, Danila Cianciosi, Johura Ansary,
Tamara Forbes Hernandez

Nutrition and Food Science Group, Dept. of Analytical and Food Chemistry,
CITACA, CACTI, University of Vigo - Vigo Campus, Vigo (Spain) and Department of
Clinical Sciences, UnivPM, Ancona, Italy

Epidemiological studies have already established a close association between
a fruit/vegetable-enriched diet and a significantly reduced incidence of chronic
diseases. Bioactive phytochemicals are of increasing interest for their roles both
in preventive strategies and as adjuvants in the treatment of different patholo-
gies. During the past decade, our group has deeply evaluated the protective ef-
fects of natural compounds present in different food matrices against different
types of stressors, both on in vitro and in vivo experimental models.

Our results showed that dietary bioactive compounds from strawberry and
honey are able to protect stressed HDF and macrophages in vitro, by coun-
teracting intracellular ROS production and apoptosis rate, increasing cell vi-
ability, promoting wound healing, reducing oxidative damage on membrane
lipid, protein and DNA, attenuating inflammation as well as improving mito-
chondrial functionality and glycolysis activities. Importantly, we highlighted
the capacity of these compounds of modulating, at molecular levels, the ex-
pression of several genes and proteins involved in apoptosis (i.e., caspase 3,
p-p38 and p-Erk1/2 proteins), inflammation (i.e., NF-kB, iNOS, TNF-q, IL-1f3),
antioxidant defense (i.e., Nrf2, SOD, Catalase, HO-1) and mitochondrial bio-
genesis (i.e., AMPK, SIRT1, PGC1aq).

Regarding in vivo studies, rats stressed with ethanol intake and fed with
strawberry showed an increase in antioxidant enzyme activities (SOD and
catalase), a decrease in gastric lipid peroxidation and a concomitantly inhibi-
tion of the development of ethanol-induced gastric lesions. Similarly, in rats
stressed with Doxorubicin injection, strawberry consumption significantly
inhibited ROS production and oxidative damage biomarkers in plasma and
liver and ameliorated liver mitochondrial antioxidant levels and functionality.

References:

[1] Gasparrini M, et al. (2017) Food and Chemical Toxicology 102: 1-10.

[2] Gasparrini M, et al. (2018) Food and Chemical Toxicology 120: 578:587.
[3] Afrin S, et al. (2018) Food and Chemical Toxicology 121: 203-213.
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CYANOENONE NRF2 ACTIVATORS FORTHE PREVENTION
AND TREATMENT OF CHRONIC DEGENERATIVE DISEASE

Albena T. Dinkova-Kostova'?

" Jacqui Wood Cancer Centre, Division of Cellular Medicine, University of Dundee
School of Medicine, Dundee, United Kingdom

2 Departments of Medicine and Pharmacology and Molecular Sciences, Johns
Hopkins University School of Medicine, USA

Disrupted redox and protein homeostasis and chronic inflammation are
characteristic features of most human pathologies. The transcription fac-
tor Nrf2 regulates the expression of large networks of genes encoding pro-
teins that provide powerful and long-lasting protection against damage
by oxidants and pro-inflammatory agents. The most potent Nrf2 activators
(termed inducers) known to date are the pentacyclic cyanoenone triterpe-
noids, synthetic analogues of the natural product oleanolic acid, and their
tricyclic and monocyclic derivatives. Irrespective of their molecular size or
shape, the primary intracellular target of these electrophilic compounds is
the highly reactive sensor cysteine, C151, of Kelch-like ECH-associated pro-
tein 1 (Keap1), the main negative regulator of Nrf2. The reversible covalent
binding of cyanoenones to Keap1 impairs its repressor function, allowing
for Nrf2 accumulation and enhanced transcription of Nrf2-target genes. The
Nrf2 regulatory network includes drug metabolizing, antioxidant, anti-in-
flammatory and metabolic enzymes, proteasomal subunits and autophagy-
related proteins, and thus plays a critical role in the maintenance of the cel-
lular redox and protein homeostasis, and in the resolution of inflammation.
The cyanoenone Nrf2 activators have shown multiple beneficial effects in
cell culture and animal models of cancer, epilepsy, and Huntington’s dis-
ease. Two cyanoenones bearing the triterpenoid oleanane skeleton are cur-
rently in advanced clinical trials.

23
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IL2
NATURAL COMPOUNDS INDUCE IMMUNOGENIC CELL
DEATH IN CANCER

Marc Diederich

Department of Pharmacy, College of Pharmacy, Seoul National University, Seoul
151-742, South Korea

Apoptosis and autophagy were traditionally considered as the most promi-
nent cell death or cell death-related mechanisms. By now multiple other cell
death modalities were described and most likely involved in response to epi-
genetic treatments. It can be hypothesized that especially necrosis-related
phenotypes triggered by various treatments or evolving from apoptotic or
autophagic mechanisms, provide a more efficient therapeutic outcome de-
pending on cancer type and genetic phenotype of the patient. In fact, the
recent discovery of multiple regulated forms of necrosis and the initial elu-
cidation of the corresponding cell signaling pathways appear nowadays as
important tools to clarify the immunogenic potential of non-canonical forms
of cell death induction.

This presentation will cover the effect of epigenetically active com-
pounds and highlight their activity leading to non-canonical or immuno-
genic cell death.

QO

PLANT TERPENOIDS AS MOLECULARTOOLS FOR
UNRAVELLING ENERGY METABOLISM AND CELL
SIGNALLING

Andrey Y. Abramov

Department of Clinical and Movement Neurosciences, UCL Institute of Neurology,
Queens Square, London, UK WCTN 3BG

Mitochondrial dysfunction and deregulation of intracellular calcium signal-
ling is proven to be one of the major triggers in mechanisms of neurode-
generation, development of cancer and heart diseases. Study of mitochon-
drial metabolism and calcium signalling is important for understanding basic
mechanisms of cell physiology but also in cell pathology for finding the ways
for treatment of disease. To study this, number of molecular tools are using
by researchers for inhibition of the different enzymes, activation pathways
and by using specific compounds which can modify ion transport.

Terpenoids, an abundant class of biologically active compounds which oc-
curs in all living organisms and can display high biological activity. In a sys-
tematic investigation of 40 Central Asian species of Ferula, more than 100 new
terpenoids have been isolated and structurally characterized. Terpenoids
isolated from the plants of Ferula genus possess diverse biological activities.
For several of them specific calcium ionophorecic activity was demonstrated.
These compounds, and specifically ferutinin, are unique electrogenic calcium
ionophores and they can stimulate intracellular calcium signalling and de-
liver calcium to mitochondria. Depending on concentrations, mitochondrial
calcium can stimulate ATP production and be cell protective, high calcium
in mitochondria trigger Permeability Transition pore opening and cell death.
Consider these properties these compounds used by cell biologists for inves-
tigation mechanisms of cell physiology and pathology.
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Metabolic and cardiovascular disorders are major contributors to human dis-
ease burden worldwide. To combat these disorders, the identification of phar-
macologically active compounds, as well as the identification of new molecu-
lar targets, is highly relevant. Natural products have been continuing source of
new drugs over the centuries and still are of high therapeutic relevance today.
Moreover, natural products possess highly diverse chemical scaffolds, and are
evolutionary optimized to serve diverse biological functions [1]. Interactomics
is an experimental approach aiming to study the interacting partners of a cer-
tain molecule, and it emerges as a powerful technique to identify the direct
molecular targets of pharmacologically active natural products. Presented in
detail will be the use of novel interactomics approach (NPOT) for the identifi-
cation of the molecular target underling the macrophage cholesterol efflux-
enhancing action of the natural product evodiamine [2]. Our data illustrate
the power of interactomics in elucidation of molecular mechanisms of ac-
tion of small molecules, and outline evodiamine as a promising candidate to
be further studied in the context of macrophage cholesterol efflux, a physi-
ological process with relevance to cardiovascular and metabolic disorders.

Acknowledgements: Supported by the Austrian Science Fund (FWF) project
P25971-B23 (“Improved cholesterol efflux by natural products”), by the Vienna
Anniversary Foundation for Higher Education (Hochschuljubildumsstiftung
der Stadt Wien) project H-297332/2014 (“Metabolomics-assisted dissection of
molecular mechanisms underlying the action of natural products increasing
macrophage cholesterol efflux”), and by the Polish KNOW (Leading National
Research Centre) Scientific Consortium Healthy Animal-Safe Food, decision of
Ministry of Science and Higher Education (No. 05-1/KNOW2/2015).
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In 2013, we reported the discovery of Tramadol, previously only known as a
synthetic analgesic, as a natural product in the root bark of the African me-
dicinal tree Nauclea latifolia [1]. This surprising discovery arose as a result of a
bio-activity guided isolation of the analgesic principle from the root bark. The
claim cause consider-
able excitement in the
community of natural
ocH, product chemists, as
@’ well as substantial

oH ) controversy [2, 3]
o While synthetic tram-
adol appeared to be
wide-spread in the
environment in trace
quantities (<0.0001466% w/ w) due to abuse, it was hard to envisage how its
occurrence at 0.4% w/w in the root sample collected was due to any other
source than a natural origin.

D Tramadal

Figure 1. Nauclea latifolia A) tree; B) roots; C) flowers; D) tramadol.
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Investigation of this problem was delayed by civil unrest in the north
of Cameroon and Nigeria, access being too dangerous until mid-2017.
Subsequently, a large number of samples have been collected of N. latifolia
and various plant species growing close-by and these are currently being in-
vestigated.

Analysis by Orbitrap MS of the root tissue of a number of samples has con-
sistently detected Tramadol but in very variable levels. However, in a number
of samples, Tramadol is present at levels incompatible with contamination
from a synthetic source. Furthermore, in some samples potential precursors/
metabolites are present.

In this presentation, the arguments in favour of and against the existence
of Tramadol as a natural product will be advanced, and the latest results ob-
tained with the objective of resolving the controversy will be presented.

Acknowledgements: We are grateful to a large number of other researchers
who have played a role in one or more aspects of this investigation.
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Stingless bees (family Apidae, subfamily Meliponini) are by far the largest
group of eusocial bees on Earth. At least 600 species (61 genera) are found
in tropical regions worldwide, with their highest abundance and diversity in
the Neotropics (South and Central America), but also distributed in tropical
Africa, Southeast Asia and Australia. They live in large colonies with one queen
and between a few dozen and up to several thousand workers. Nowadays,
meliponiculture is gaining popularity for honey production. Stingless bees
also collect plant resins to produce propolis and use it to construct, main-
tain and defend their nests from infections, parasites and invaders. Some
meliponines mix the propolis with an extra material: clay or soil, the result-
ing material is called geopropolis, it displays similar functions in the hive.
Stingless bees propolis is used in the traditional medicines of indigenous
peoples for treating wounds, gastrointestinal disorders, etc, and possesses
antimicrobial activity. Of course the chemical composition of stingless bee
propolis depends on the local flora, but numerous studies, including our own,
have revealed that honeybees and stingless bees rarely use the same resin
sources. Thus, studying stingless bees propolis gives the opportunity to find
out new bioactive compounds and new sources of such compounds.

We have identified potent antimicrobial diterpenes, triterpenes, xantho-
nes and new tocotrienol derivatives in stingless bees propolis from different
Meliponini species and different tropical regions.
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Multidrug- and extensively drug-resistant bacteria challenge the global
health system forcing to urgent development of new antimicrobials and de-
velopment of new concepts of prevention and control of bacterial infections.
In traditional medicine, treatment of bacterial infections is a major issue, yet
medicinal plants still represent an insufficiently explored source of new anti-
infectives with the potential of tackling multiple targets, and consequently
lowering the risk of drug resistance development.

In our current research we explore one feasible way to combat this increase
of resistance rates by application of efflux pump inhibitors (EPI), targeting ubig-
uitously expressed membrane transport proteins of bacterial cell walls which
are able to extrude xenobiotics from the cytosol. In a study of naturally occur-
ring and synthetic capsaicins and capsinoids, capsaicin and dihydrocapsaicin
proved to be superior efflux pump inhibitors compared to the standard ve-
rapamil. On the other hand, the less pungent capsinoids qualified for further
investigation as antibacterials against mycobacterial infections [1]. In an on-
going study of Iris sp. [2] several isoflavonoids proved to be resistance modula-
tors of bacterial resistance in a Mycobacterium smegmatis model. Extracts from
juniper (Juniperus communis) were able to act via a different mechanism, i.e.
exerting antiadhesive properties as quantified by real-time PCR [3].

Acknowledgements: Financial support by Scientific & Technological
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Royal Jelly (RJ) is a milky secretion of hypopharengeal glands of worker bees
Apis mellifera and is a sole food of the queen-bee during her life, while Bee
pollen is a raw material produced by flowering plants pollen, mixed with nec-
tar and bee secretions by the bees [1, 2]. Both are known to possess bioactivi-
ties, therefore they have considerable commercial appeal, ranging from the
pharmaceutical and food industries to the cosmetic.

The objective of our studies was the characterization of the quality of more
than 30 marketed RJ samples from Greece, as well as six pollen samples (3 multi
and three monofloral from Cistus creticus and Pinus species) through different an-
alytical techniques. Several secondary metabolites, including the main fatty acids
(decanoic, decenoic acid derivatives) and flavonoids from RJ and pollen respec-
tively, were isolated and structurally determined by modern spectral means.

The RJ samples, were further subjected i) in a clinical study at postmeno-
pausal healthy women, showing a significant decrease in LDL and increase in
HDL- cholesterol ii) in an in vivo study on Wistar male rats in Water-maze test,
where RJ exerted an improvement of the spatial memory. Pollen samples’total
phenolic and flavonoid contents were estimated, while antioxidant activities
were determined by DPPH, ABTS assays, as well as by inducing highly protea-
some activity demonstrating clearly its beneficial effect towards enhancement
of cellular antioxidant mechanisms. Finally Cistus pollen by bioautography ap-
proaches was used in screening for anticholinesterase potential activity, to-
gether with antimicrobial activities against a panel of Gram (+) bacteria.

Acknowledgements: The authors would like to thank the Special Account
for Research Grants and the National and Kapodistrian University of Athens
for funding their participation in this meeting
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Encapsulation techniques applied to natural products provide a method that
improves their physicochemical properties, such as solubility and bioavaila-
bility, which are very important in biological applications. Strigolactone mim-
ics and APO analogs are some of the natural products assayed as new natural
herbicides that have been encapsulated by our research group. Nevertheless,
anticancer drugs and provitamins natural compounds have been also tested
as core compounds in the new core/shell studies.

Inside the methods recently applied, some of the most remarkable are:
supramolecular polymer micelles with cyclodextrin polyrotaxanes and ace-
togenins encapsulated, showing pH responsiveness [1] and anti-melanoma
activity. Polymer nanoparticles with phthalimide-lactones (strigolactones
mimics) encapsulated with anti-parasitic plant applications [2]. Organic na-
notubes and metal-organic frameworks as encapsulators of disubstituted
disulfides (APO analogs) to be applied in weed control and on anti-cancer
activities. Furthermore, we will show recent advances in new natural supports
with supramolecular structure to be used in nanoencapsulation.

Acknowledgements: This research was supported by the Ministerio de Economia,
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Hemp (Canabis sativa L.) is a new-old crop, one of the most promising due
to its multiple utilizations and the content of a whole array of biologically
active substances synthesized and accumulated in different plant parts. The
numerous economic products of C. sativa are the basis for grouping hemp
into four categories: (1) fiber hemp, (2) oilseed hemp, (3) medical cannabis,
and (4) recreational cannabis. The fiber and oilseed/grain hemp are collec-
tively known as industrial hemp. Industrial hemp has been grown as a com-
modity fiber crop in the United States since the 1750s until 1930s. As in many
other countries, C. sativa was banned and was considered an illegal crop in
the United States for several decades. The 2014 “Farm Bill", (Section 7606 of
the US Congress Agricultural Act of 2014), authorized the cultivation of in-
dustrial hemp, specified as “the plant Cannabis sativa L. and any part of such
plant, whether growing or not, with a delta-9 tetrahydrocannabinol [THC]
concentration of not more than 0.3 percent on a dry weight basis” The 2014
Farm Bill allowed “Institutions of higher education” and state departments of
agriculture to grow hemp under a pilot program, provided state laws legal-
ized it. The 2018 Farm Bill decriminalized C. sativa at federal level and legal-
ized the production of hemp as an agricultural commodity. However, in some
states C. sativa plant is still illegal, while other states allowed the production
and utilization of all groups of hemp. In addition, ‘agricultural hemp’ became
legally accepted name in one state, which fostered significant production of
CBD, making hemp the largest crop commodity.

The talk will review current legal environment, the economic products of
hemp, botany and ecology, phytochemical characterization, including, terpe-
nes, essential oil and seed fatty acids.

Acknowledgements: This study was supported by Oregon State University,
United States
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We have comprehensively explored the structure-stability relationship of
natural polyphenols in DMEM medium without cells. Polyphenols with
catechol or pyrogallol structure were evidently instable in DMEM medium
without cells. We further investigated the metabolites of quercetin and lu-
teolin when incubated with several cells (cancer and normal) at 37 °Cin 5%
CO, for 48 h. There are no any original compounds but their metabolites in
the cell culture. However, we cannot detect any original compounds and
metabolites inside the cells. The metabolites of quercetin were found to be
the glucuronide, sulfate and methylate of its oxidized quinone. The metab-
olites of luteolin were found to be its glucuronide, sulfate and methylated
form. The metabolites were quite different from different cells. Quercetin
was found to enter into A549 cells and be glucuronidated within 30 min.
Then, these quercetin glucuronides were quickly oxidized to quercetin qui-
nones inside the A549 cells.

Acknowledgements: This work was financially supported by Multi-Year
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Added value of food and feed products is achieved by addition of various bioac-
tive molecules. Most of components with prominent biological effects exhibit
undesirable features upon inclusion into the food matrix, referring stability, bio-
availability, effects on food sensory characteristics shelf life and interaction with
food ingredients. Encapsulation of individual bioactive molecules or their mix-
tures is among best biotechnologies to maintain the biological, functional, and
physicochemical properties of materials which are used as pharmaceuticals, nu-
traceuticals and agrochemicals. Encapsulation is a technology of entrapping an
active agent within a shell or carrier material which enables designing of release
and delivery of bioactive molecules and living cells into the food, feed, textile,
cosmetic and different agricultural matrixes [1, 2]. The most used materials for
outer wall are polysaccharides, such as starch and cellulose and their derivates,
and plant exudates and extracts (gums, galactomannans, pectins, etc.), in addi-
tion to marine (carrageenans and alginates) and animal polysaccharides (e.g. dex-
tran, chitosan, xanthan and gellan) [3]. Proteins and lipids are also widely used as
carrier materials. Depending on key features of core and capsule material, as well
as characteristics of a food or agrochemical matrix, certain types of encapsulation
technologies are developed, such as: emulsification, spray-drying, spray-chilling,
freeze-drying, melt extrusion, coacervation, melt injection, in situ polymerization
and fluidized-bed-coating [3]. The present paper aims to review recent achieve-
ments in application of encapsulated bioactive molecules, mainly essential oils
and polyphenols in functional foods, as well as in feed and agrochemical prod-
ucts, such as pesticides, controlled release fertilizers and plant growth regulators.
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PREVENTION AND THERAPY - EVALUATION BY
PROTEOMIC APPROACHES

Cristiana Tanase'?, E. Codrici', S. Mihai', 1.D. Popescu’, L. Albulescu’, M.L.
Popa'4, L.G. Necula'?, C. Chifiriuc®, S. Pop’, A.M. Enciu'#4, R. Albulescu'¢

"Victor Babes National Institute of Pathology, Proteomics Department,
Bucharest, Romania

2Titu Maiorescu University, Bucharest, Romania

3 St. S. Nicolau Institute of Virology, Bucharest, Romania

* Carol Davila University of Medicine and Pharmacy, Bucharest, Romania

® Sanimed SRL, Bucharest, Romania

¢ National Institute for Chemical Pharmaceutical R&D, Bucharest, Romania

Research into natural products has experienced a certain resurgence recent-
ly. One reason for this interest is due to the growing evidence supporting
the potential application of natural products as agents for cancer prevention
and treatment. Natural products can regulate cellular signaling pathways, as
well as down-regulate the expression of oncogenic miRNAs and up-regulate
the expression of tumor suppressive miRNAs. By modulating these key pro-
cesses, natural products can inhibit cancer cell growth and cancer stem cell
(CSQ) renewal, therefore deterring tumor progression and development.
Furthermore, by targeting and inhibiting CSC, natural products could prevent
the emergence of drug-resistant tumors. However, additional in vitro and in
vivo studies and clinical trials are required to achieve the true value of natural
products for the prevention and/or treatment of cancer.
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Aims: (65, 9R)-vomifoliol (VO), a derivative of 3-oxo-a-ionol, previously isolated
from Gaultheria procumbens chloroform leaf extract, exhibited significant in-
hibitory activity towards lipoxygenase and hyaluronidase [1]. Additionally, the
potential use of VO in the treatment of inflammation-related ailments was sug-
gested in the literature [2]. However, there are only few known sources of VO,
and a small number of reports concerning its biological activity. Therefore, the
aim of the present study was to establish the value of various plant materials
obtained from G. procumbens as sources of VO, and to investigate the anti-in-
flammatory and antioxidant effects of VO in a cellular model.

Methods: The content of VO in G. procumbens leaf, fruit, and stem chlo-
roform extracts was determined by GC-MS. The bioactivity of VO was inves-
tigated in a model of human neutrophils obtained ex vivo and stimulated by
LPS and fMLP. The effect of VO on the cells viability, the ROS level, and the
release of the pro-inflammatory cytokines and proteases was evaluated.

Results and Conclusions: Incubation of human neutrophils with VO at
25-75 uM resulted in a dose-dependent and significant reduction of the ROS
levels and the secretion of IL-18, IL-8, TNF-q, elastase, and MMP-9. The strong-
est effects were observed for ROS, IL-163, and IL-8. Although the Gaultheria
extracts contained at most moderate amounts of VO, the tested isoprenoid
revealed strong ability to modulate the pro-inflammatory responses of hu-
man neutrophils, and might be a promising model compound for develop-
ment of novel anti-inflammatory agents.
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One of the main compounds of Amanita muscaria is muscimol. Some litera-
ture data found that unilateral infusions of muscimol at ventral thalamic cores
of 6-th patients with essential tremor, lead to reversible suppression of the
tremor, without influencing the speech and willow movements [1]. Another
study show the effect of unilateral infusion of muscimol at Substancia nigra of
two patients, suffering from Parkinson’s disease, which is connected also with
significant decrease of the tremor [2]. These studies also proved free radical
scavenging and antioxidant activity of the mushroom [1, 2].

According to these data, we investigate the possible neuroprotective ef-
fects of Amanita muscaria extract (at concentrations: 10 pg/ml, 1 pg/ml and
0.1 ug/ml) on different models of neurotoxicity in rat brain microsomes, rat
brain synaptosomes and neuroblastoma cell line SH-SY5Y. We also investigate
the Amanita muscaria extract, for possible inhibitory activity on human re-
combinant Monoaminoxidase-B (hMAOB) enzyme. We found that the extract
revealed statistically significant neuroprotective effects on some of the in vit-
ro neurotoxicity models and possessed inhibitory activity (at concentration 1
pg/ml) on hMAOB, closer to those of Selegiline.
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Sirtuins are a family of protein deacylases, which are involved in cellular
stress responses and function as metabolic sensors, and transcriptional
regulators. We wanted to investigate the effect of sirtuin activity modula-
tion on disease outcome of experimentally induced arthritis in mice, and
to understand how Sirt1 activation/inhibition affects the neutrophils - key
players in arthritic pathology.

Arthritis was induced by i.p. injection of a cocktail of monoclonal antibod-
ies against collagen type Il (CAIA). In vitro analysis was performed on purified
bone-marrow (BM) neutrophils. We utilized synthetic compounds which spe-
cifically activate or inhibit Sirt1 activity - SRT 2183 and EX527, respectively.

Both compounds had a beneficial effect on clinical scores in CAIA mice.
Parp1 cleavage, a marker for cell death, was reduced in SRT 2183 treated BM
neutrophils in vitro. BM neutrophils from non-arthritic mice injected with SRT
2183 up-regulated IL-1{3, a major pro-inflammatory cytokine, when compared
to neutrophils from vehicle-only controls and CAIA mice. Consistently, IL-13
was increased in un-stimulated neutrophils following treatment in vitro, but
this response was masked upon LPS challenge. In contrast, EX527 did not have
the same effects. Our results suggest that IL-1(3 signaling most likely does not
proceed through the non-canonical pathway involving MAPK, such as p38.

While Sirt1 activation and inhibition both appear to have beneficial effects
on clinical symptoms in vivo, and on cell viability in vitro, they most likely act
through (or are involved in) different signaling pathways.

Acknowledgements: This study was funded by the Bulgarian National
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Flavonoids have differential capacities to reduce cytochrome c (Cc) and in-
hibit the cardiolipin-induced peroxidase activity, and this Cc regulating abil-
ity may underlie their cytoprotective actions, more evidenced in conditions
of oxidative stress and mitochondrial dysfunction. Cc has a major role in the
initial stages of the apoptotic pathway, which is linked to mitochondrial dys-
function. In the cytosol, Cc can trigger the apoptosome assembly and acti-
vation of caspases that execute the cell death program. However, this is de-
pendent upon the redox state of Cc and efficient reductants of Cc have been
found to prevent caspase activation and apoptosis in different models. In this
communication, the network of oxidation-reduction processes of Cc in the
cell is presented with emphasis to the implications for apoptosis induction.

Published data on the effect of flavonoids on mitochondrial apoptosis in
cellular models have been collected and analyzed. We found that the antia-
poptotic efficiency correlates with the differential capacity of flavonoids to
regulate Cc, supporting the concept of a tight coupling between modula-
tion of Cc functions and antiapoptotic protection. Inhibiting apoptosis at
an early stage, such as Cc mitochondrial release or apoptosome formation,
is an attractive strategy to block or slowdown the progression of degenera-
tive pathologies.

Acknowledgements: Authors thank funding by research project PTDC/BIA-
MIB/31864/2017 of FCT-Fundacdo para a Ciéncia e Tecnologia (Portugal),
research project BFU2014-53641-P of the Spanish Ministerio de Economia y
Competitividad, and grant GR15139 to the research group BBB008 of the Plan
Regional de |1+D+ of the Junta de Extremadura (Spain).
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The unfavorable safety of existing anticancer medications and the issue
of multidrug resistance have fuelled the search for plant compounds. One
of the used approaches for identifying prospective candidates is based on
ethno-pharmacology. Review of own published and unpublished data with
curcumin, justicidin B and cannabidiol will be presented. Our studies aimed
to determine the antineoplastic activity of natural products such as curcum-
in, justicidin B and cannabidiol in lymphoma, leukemia and urinary bladder
cancer cells. Because of its low bioavailability and water insolubility curcumin
was included in nanosized drug delivery systems. Cytotoxicity was measured
by the MTT assay. Quantification of the sub-G1 fraction formation and DNA
fragmentation detected by a specific ELISA were also performed. Changes
in the signaling proteins were analyzed by immunoblot. Curcumin incorpo-
rated in copolymeric micelles showed favorable antibacterial activity as well.
Apoptosis induction in tumor cells was evidenced by up- or down-regulation
of pro- and anti-apoptotic regulators, caspase activation, PARP cleavage and
oligonucleosomal DNA fragmentation. Interestingly, the presence of CD13

QO

(myeloid marker known as aminopeptidase N) is associated with faster ap-
optosis induction. Curcumin caused concentration-dependent GSH level in-
creases. Mouse experiments showed protection by curcumin against cispl-
atin-induced chromosomal aberrations (anticlastogenic effect).

Taken together, our data indicate that all tested natural products have a
wide spectrum of pleiotropic activities including antitumor effects and pro-
tection of normal bone marrow, thus rendering them to promising candi-
dates in the complex treatment of neoplastic diseases.
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Coumarins are a group of naturally occurring compounds common in the
plant world. These substances and their derivatives exhibit a broad range of
biological activities. One of the naturally occurring coumarins is osthole, which
can most frequently be found in plants of the Apiaceae family Anticancer fea-
tures of osthole have been demonstrated both in vitro on different cell lines,
and in vivo using animals xenografts. Our studies focused on osthole as a po-
tential therapeutic compound for specific types of cancer — rhabdomyosar-
coma and larynx cancer. Chemotherapy regimens for patients bearing these
cancers are very limited and include cisplatin, which causes serious side ef-
fects. Overcoming acquired cisplatin resistance and reducing cisplatin-medi-
ated side effects are challenges for chemotherapy. In our in vitro studies per-
formed on larynx cancer and rhabdomyosarcoma cell lines, osthole inhibited
proliferation, motility and invasiveness of tumor cells, which was associated
with the induction of apoptosis and cell cycle slowdown. Although the exact
molecular mechanism of osthole anti-cancer mode of action has not been
fully elucidated, it has been linked with differentially regulated CDKN7A and
TP53 gene expression depending on cancer cell type. Control cells - human
skin fibroblasts were not affected by osthole treatment. Additionally, osthole
and cisplatin applied together augmented their anti-cancer activities and
yielded an additive type of pharmacologic interaction by means of isobolo-
graphic analysis.

Thereby, combined therapy using osthole and cisplatin could be suggest-
ed as a potential chemotherapy regimen against rhabdomyosarcoma and
larynx cancer.
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Quercetin is the most abundant flavonoid present in the diet and its antican-
cer properties have been largely investigated [1]. Among these, quercetin is
able to ameliorate resistance to apoptosis in cancer cells. Our data demon-
strate that quercetin synergistically sensitizes to apoptosis several leukemic
cell lines and B-cells isolated from patients affected by chronic lymphocytic
leukaemia (CLL), when associated with pro-apoptotic agents, including ABT-
737, a BH3-mimetics. Using HG3 cells, derived from primary B-cells, we dem-
onstrate that the combined treatment of ABT-737 plus quercetin synergisti-
cally enhances apoptosis acting on multiple targets. In fact, ABT-737 exhibits
its therapeutic efficacy against pro-survival Bcl-2 factors, while quercetin
inhibits the PI_.K/Akt signalling pathway leading to the reduced expression
of Mcl-1, an additional member of Bcl-2 family, which is responsible for apop-
totic resistance in CLL. Mcl-1 is activated by Akt, but it is weakly inhibited by
ABT-737. We identified the kinases CK2 and PI_K as direct and primary targets
of quercetin. Both enzymes positively regulate PI.K/Akt signalling pathway
upstream. The inhibition of CK2 activity by quercetin occurs within one min-
ute from the treatment. In addition, the uptake of quercetin in HG3 cells is
very rapid and its toxicity against normal peripheral blood cells is very low [2].
Taken together our studies on in vitro and ex vivo models suggest a pos-
sible clinical use of quercetin in adjuvant chemotherapy against CLL. To this
aim, we designed of clinical study to demonstrate the efficacy of the mol-
ecule as potential chemopreventive agent in the early phase of the disease.
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Highly glycosylated saponins Glucuronide Oleanane-type Triterpenoid Carbo-
xylic Acid 3,28-Bidesmosides (GOTCAB) are accumulated in Gypsophila L.
roots. In the study we aimed at investigating the possible synergistic effects of
Gypsophila trichotoma GOTCABs and cytostatic etoposide towards the resistant
Hodgkin lymphoma cell line HD-MY-Z. Their intrinsic cytotoxicity was tested on
CCL-1 (mouse fibroblasts) according to ISO 10993-5/2009. The combination ef-
fects with etoposide were evaluated on HD-MY-Z cells using the symbolic math-
ematical software MAPLE. The cell clonogenicity was determined by CFU assay,
the induction of apoptosis and generation of ROS were measured by Cell Death
ELISA and ROS kit, respectively. Liquid chromatography-mass spectrometry al-
lowed the identification or tentative assignment of more than 20 core GOTCAB
structures in the root extract. Tested gypsogenin-based saponins possessed C-28
ester-bonded chain substituted with acetyl, cis/trans methoxycinnamoyl and
both acetyl and sulphate groups. No cytotoxic effect was observed up to 20 pg/
mL. Etoposide alone exerted IC, >30 pg/mL. In the presence of saponins (20 pg/
mL), a strong synergism (Fa = 0.8, Cl = 0.2) was observed at etoposide concentra-
tions significantly lower than 30 ug/mL. The combination inhibited the cell clono-
genicity, induced apoptosis and interfered with the generation of ROS.

The results emphasize the arabinose in the C-3 chain and acetylation pat-
tern of the carbohydrate chain at C-28 of the aglycone as an important struc-
tural feature for cytotoxicity enhancing activity. Triterpenoid saponins are a
valuable tool to improve the efficacy and tolerance of cytostaics.
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The flavone apigenin (4°,5,7-trihydroxyflavone; Api) is an important compo-
nent of the human diet, distributed in a wide number of fruits, vegetables and
herbs with the most important sources being chamomile, celery, celeriac, pars-
ley [1]. The aim of the study was to elucidate some of the anticancer mecha-
nism of Api using A375 human melanoma cell line. Results have shown that the
flavone presents antiproliferative activity against selected cell line with an IC |
of 33.02 uM. The antiproliferative mechanism involves also a G2/M arrest and
lactate dehydrogenase release. Incubation with Api lead to caspase 3 activa-
tion as well as positive staining for Annexin V and PI, hallmarks of apoptosis.
Moreover Api interfere with the mitochondrial respiration by modulating both
glycolytic and mitochondrial pathways for ATP production. Metabolic activity
of human DCs under LPS-activation was clearly attenuated by stimulation with
high concentrations of Api (24 h and 48 h). Il-6 and IL-10 secretion was almost
completely blocked by 30 and 60 uM stimulation with Api and TNF alpha se-
cretion was reduced by about 60%. Using the in vivo CAM assay, the study in-
vestigated in ovo, the tolerability and potential influence of Api on the normal
and tumoral angiogenic process, next to the effect produced directly on the
development of A375 melanoma cells. Results have shown reduced number of
capillaries inside the application area. Api 30 pM and 60 puM influenced tumor
cell growth and migration, inducing a limited tumor area inside the application
ring, associated with low number of capillaries.
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Ovarian cancer (OC) ranks as the second most common type of gynecologi-
cal malignancy, has poor survival rates and is frequently (>75%) diagnosed
at an advanced stage. Platinum-based chemotherapy, such as carboplatin,
represents the standard-of-care for OC. However, toxicity and acquired re-
sistance to therapy have proven challenging in the treatment of patients
with OC. Despite advances in OC diagnosis and treatment, approximately
85% of patients will experience relapse, mainly due to chemoresistance.
Chemoresistance, a principle obstacle to durable response in OC patients, is
attributed to alteration within the cancer cells and is also mediated by tumor-
microenvironments.

Recently, we developed platinum (IV) prodrugs that exhibit enhanced
activity and ability to overcome chemoresistance in OC cells [1]. Moreover,
we developed a fluorescent-based apoptosis biosensor that measures OC
cell sensitivity to platinum-based drugs in co-culture with non-cancerous
cells. Exposure of OC cells to soluble factors collected from mesenchymal
stem cells or adipocyte cells resulted in reduced sensitivity to platinum
compounds. Moreover, co-culture of OC cells with non-cancerous cells re-
sulted in a significant reduction in OC sensitivity to platinum drugs. Our
working hypothesis argues that a variety of signaling pathways are affected
by the interaction between OC cells and component(s) of the microenviron-
ment which leads to chemoresistance in OC. We will present data showing
effects of natural products in restoring sensitivity to platinum drugs and
consequently to overcome chemoresistance.
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Diabetes mellitus, characterized by hyperglycemia, is a chronic severe multi-
form disease with considerable socio-economic consequences. Recent WHO
figures reveal an increase of cases from 108 million people in 1980 to 422 mil-
lionin 2014, affecting ~8.5% of the global adult population. Regulation of the
glycogen metabolism is a therapeutic strategy for blood glucose control in
type 2 diabetes. Glycogen phosphorylase (GP) plays a key role in the glycog-
enolysis pathway, hence GP has been widely used as a target for compounds
that might prevent glycogen breakdown under high glucose conditions. GP
is an allosteric enzyme with six different binding sites discovered to date. The
majority of inhibitor design efforts to date have focused on the catalytic site
and in particular the design of glucose analogue inhibitors but other natu-
ral product analogues such as flavonoids and pentacylic triterpenes have
revealed considerable potential [1]. Design efforts employing a multidiscipli-
nary approach of computation, synthesis, crystallography, in vitro and ex-vivo
studies have proved particularly effective. Recent examples of in silico mo-
tivated discovery of GP natural product inhibitors will be presented, where
docking and post-docking methods have led to some of the most potent GP
inhibitors discovered to date [2, 3].
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A lot of natural compounds present in dietary and medicinal plants could
be useful in the prevention and treatment of many chronic diseases includ-
ing osteoporosis (OP). Ruscus aculeatus is a source of steroidal saponins that
could mimic human hormones (as estrogen) and might alleviate the symp-
toms of OP. The aim of the present study was to investigate the effects of
purified extract from R. aculeatus (ERA) on the skeletal system of rats with
estrogen deficiency induced by bilateral ovariectomy (OVX). The experiments
were carried out on 3-months-old Wistar rats, divided into five groups: sh-
am-operated control (SHAM), ovariectomized (OVX) rats, OVX supplemented
with two doses of ERA - 50 and 100 mg/kg/day, orally for 45 days, and OVX
supplemented with the positive control dioscin (40 mg/kg). Serum and urine
bone turnover markers and bone histopathological changes were studied.
All the animals were examined radiologically. Bilateral ovariectomy led to dis-
turbance in biochemical parameters and changes in the region of tibial and
femoral metaphysis. SERA restored most of the affected biochemical param-
eters in OVX rats more significantly at the higher dose. These effects were
commeasurable with dioscin, well known hormonal modulator and bone
protector from plant origin.

These findings provide new insights on the effects of R. aculeatus against
OVX-induced bone loss, which could be developed as a potential candidate
for prevention of postmenopausal osteoporosis in the future.
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Studies on microbe-host interactions in plant and animal systems aimed at
understanding the role of these associations and their utility in pharmaceuti-
cal and agricultural sectors are gaining impetus. Several recent studies have
lent evidence to the fact that certain so-called “plant metabolites” are actually
biosynthesized by associated endophytic microorganisms [1]. We recently in-
vestigated biosynthesis of the important anticancer and cytotoxic compound
maytansine in Celastraceae plants in order to elucidate its actual producer(s),
which has been an open question since its discovery in the 1970s. We showed
that maytansine is actually a biosynthetic product of root-associated endo-
phytic bacterial community in Putterlickia verrucosa and Putterlickia retrospi-
nosa plants [2]. This extremely interesting outcome provided the scientific
basis to investigate the actual producer(s) responsible for maytansine bio-
synthesis in Maytenus plants. Endophytic communities harboring different
tissues of Maytenus serrata originating from Cameroon were investigated us-
ing a combination of bioanalytical tools such as HPLC-HRMS" and MALDI-MS],
and targeted genome mining techniques to elucidate the source and sites of
maytansine biosynthesis. We proved that the biosynthesis of maytansine in
M. serrata is shared between the endophytic bacterial community colonizing
the stem and the host plant containing non-culturable cryptic endophytes
[3]. Our work demonstrates that maytansine is biosynthesized in M. serrata
only when the host plant joins forces with its selected and very eco-specific
endophytic bacterial community.
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Medicinal herbs are important sources for searching new natural ingredi-
ents for food supplements and pharmaceuticals. Our recent studies dem-
onstrated significant antioxidant potential of European goldenrod [1] and
heartleaf bergenia [2] extracts, while screening their phytochemical com-
position revealed the presence of health beneficial constituents. However,
scientific knowledge on phytochemicals, bioactivities and toxicity of many
plants remain scarce. To fill this gap our study investigated Paeonia officinalis
L. (Paeoniaceae), Dioscorea caucasica Lipsky (Dioscoreaceae), Bergenia crassi-
folia (Saxiofragaceae) and Solidago canadensis (Asteraceae) extracts isolated
by different solvents.

Phytochemicals were analysed by chromatography with various detectors,
bioactivities assessed by antioxidant capacity and enzyme inhibition assays,
Ames Salmonella/microsome test, alkaline single-cell gel electrophoresis
(comet) assay and cytokinesis-block micronucleus assay in human lympho-
cytes were used for evaluating genotoxicity.

B. crassifolia, S. canadentsis, D. caucasica herb and P. officinalis root and herb
extracts showed negative results in the Ames test and micronucleus assay,
indicating that they do not produce reverse mutation in bacterial cells and
are not genotoxic in human lymphocytes in vitro. All investigated extracts in-
duced primary DNA damage evaluated by the comet assay. The determined
variation in response was due to the plant extract tested and donor suscepti-
bility. Significant genotoxicity was determined in lymphocytes for P. officinalis
and D. caucasica methanol extracts.

The extracts possessed antioxidant capacity and inhibited selected en-
zymes, while their activity was dependent on plant species, applied solvent
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and extract concentration. In general, the results provide important informa-
tion for further studies leading to the development of valuable substances for
foods, pharmaceuticals and cosmetics.
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Recently, it has been found that almost half of the small-molecule drugs in the
market are enzyme inhibitors [1], and many commercialized inhibitor drugs
have been derived from natural products which will continue to be a poten-
tial source for new inhibitors due to their rich resources, diversified chemical
structures, together with lower toxic and side effects. Therefore, robust and
high-throughput techniques that can effectively and efficiently screen for en-
zyme inhibitors from the complex natural products are highly desired for new
drug discovery and development, especially for the most popular “targeted
natural drugs” efforts. Towards this end, our group has made great efforts in
the development of integrative strategies for screening different enzyme in-
hibitors from natural products of interest in the past five years. Different drug
target enzymes like Topo |, Topo I, COX 1, COX 2, a-glycosidase and son on,
have been selected in our efforts, and an array of natural inhibitors, such as al-
kaloids, flavonoids, and saponins from different plants against those enzymes
above have successfully been fished out and validated [2]. For example, an
alkaloid from Lycoris radiata was screened out, and exhibited good dose-de-
pendent inhibition against Topo | with IC, at 7.25 + 0.20 ug/mL without any
modification comparable to the commercial drug CPT at 6.72 + 0.23 ug/m
(already used in clinic), which could be a very promising lead compound for
future studies.
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Microwave assisted extraction of essential oil from different plants is a very
efficient technique due to rapidity and high yield. Moreover, solvent free mi-
crowave extraction (SFME) is an emerging method which brings an impor-
tant improvement in essential oil separation. However, this approach like
any other extraction process need optimization and required a design of ex-
periments (DOE) [1-3]. In this study, petals of Rosa “Gruss an Aachen” were
submitted to SFME process and response surface methodology was used to
evaluate the effects of processing parameters. The selected factors of com-
posite design are the time of hydro-distillation and the ratio of the plant ma-
terial and water and the extraction yields varied in the range of 0.11-0.14%
(v/w) under different conditions. The volatile oil obtained by SFME of the rose
petals was analyzed by gas chromatography and gas chromatography/mass
spectrometry (GC/MS). Fifty-four compounds representing 99.08% of the oil
were characterized. The volatile oil was found rich in sesquiterpenes and ali-
phatic components.
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The flora of Vitosha Mt. (Bulgaria) is extremely rich and diverse. “Zlatni mos-
tove” locality is an area with glacial origin and it is a habitat of a great number
of plant species. In this study we investigated selected Asteraceae species:
Tanacetum macrophyllum (Waldst. & Kit) Schultz Bip., Senecio nemorensis L.,
Telekia speciosa (Schreb.) Baumg. and Cirsium appedinculatum Griseb. which
belong to the same plant communities. They were screened for antioxidant
and enzyme inhibitory activity. 2,2-Diphenyl-1-picrylhydrazyl (DPPH), 2,2'-az-
inobis-(3-ethylbenzothiazine-6-sulphonic acid) (ABTS) and ferric and cupric
reducing antioxidant power (FRAP and CUPRAC), metal chelating and phos-
phomolybdenum methods were used for antioxidant activity evaluation. In
addition, cholinesterase, a-amylase and a-glucosidase inhibitory activities of
the extracts were tested by microtiter plate assays. The phytochemical pro-
file of the plants was assessed using spectrophotometric and UHPLC-HRMS
techniques. The obtained results revealed that all of the studied plants have
significant antioxidant and enzyme inhibitory potential. Moreover, a variety
of caffeoyl- and feruloylquinic acids as well as, flavonoid aglycones and gly-
cosides were identified. In conclusion, the assayed Asteraceae species have a
potential against oxidative stress linked diseases.
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South Africa, home to three biodiversity hotspots, has an incredible floral
heritage that has medical and psychocultural significance to local people.
Diverse ethno-cultural utilisation is thus encouraging entry of new products
into global markets based on South African endemics, especially those from
the species-rich Cape Floristic Region. Here, | will provide the unique oppor-
tunities that are presented by interfacing various biotechnologies to Cape
plants for the phytopharmaceutics trade. Leaf-spray LC-MS/MS has been use-
ful as a qualitative tool enabling fast and accurate detection of mesembrine
alkaloids in Sceletium tortuosum (Mesembryanthemaceae) [1]. Microplant
and callus cultures produce a wide array of these alkaloids for potential pro-
duction using bioreactors. By applying both non-targeted and targeted me-
tabolomics, influence of varied microenvironments on the phytochemistry
and cytotoxicity of Sutherlandia frutescens (Fabaceae) plants is illustrated [2].
Data on the effects of strigolactones and overexpression of the AtTAXIMIN
gene on metabolism are discussed. As the final example; in vivo studies have
shown the Dodonaea viscosa (Sapindaceae) extract as a potential adjuvant
anticancer therapy [3]. To better understand this extract, 28 chemicals were
putatively identified from three disparate populations surveyed; and, 3 were
structurally characterised via NMR. Combining microsatellite and chemomet-
ric analyses confirmed biogeographical-based genetic structure amongst
populations, pinpointing a chemotype that may fit domestication and indus-
trialisation. This particular study illustrates the exciting potential of medicinal
biodiversity of South Africa that still remains chemically under explored.
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The water extract of Lepidium coronopus (L.); Al-Shehbaz (syn. Coronopus squa-
matus (Forrsk.) Asch); (LCWE) was subjected to phytochemical investigation
using HPLC-ESI-MS analysis. Thirteen flavonoid derivatives were detected.
Nine kaempferol glycoside and acyl derivatives were identified, in addition
to; two quercetin and two isorhamnetin glycosides. Among the identified
compounds, 8 and 12 (kaempferol-di-O- glucoside-sinapoyl acetate isomers)
are newly identified natural products and were firstly identified in the current
study using LC-MS technique. LCWE was evaluated for its anti-inflammatory
potential in vivo. It showed significant inhibition of the carrageenan induced
hind rat paw edema, showing potencies 78.5, 78.5 and 89.3% at 100, 200 and
300 mg/kg, respectively. Meanwhile, the effects of LCWE on PGE,, TNF-a and
MPO production in the inflamed paw exudate were measured. Central and
peripheral analgesic activities were evaluated by hot plate and writhing tech-
niques. LCWE protected mice against acetic acid induced writhing by 28.2,
37.0 and 54.2% at 100, 200 and 300 mg/kg. LCWE Peripheral analgesia was
stronger than central effect. LCWE also inhibited RANKL stimulated TRAP ac-
tivity in RAW 264 cells completely at 50 and 20 pg/mL without any significant
cytotoxicity to RAW 264 macrophages. The metabolomic profile of LCWE ex-
plained its biological activities.

Furthermore, the identified flavonoid constituents have strong chemosys-
tematic significance confirming the change of nomenclature from the genus
Coronopus to the genus Lepidium.
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In recent years marine resources have been seen as promising sources of
value-added compounds. Macroalgae, in particular, become amongst the
most exploited marine resources due to their high biological and chemical
diversity and fast-growing properties. In this work the lipophilic fraction and
particularly the diterpenes composition, of brown macroalgae Bifurcaria bi-
furcata was characterized in detail by gas chromatography-mass spectrom-
etry (GC-MS). The extract presented antioxidant, anti-inflammatory and anti-
bacterial activities. A relevant and promising synergetic effect of the extract
with antibiotics was also verified [1]. In order to allow the use of B bifurcata
diterpenes rich extracts in biomedical or pharmaceutical fields a green and
sustainable extraction methodology was evaluated and optimized, namely
high-pressure assisted extraction [2]. The optimization of the extraction con-
ditions, namely pressure, time of extraction and solvent content, in order to
maximize the diterpenes content, was carried out. The model was validated
and B. bifurcata extract obtained at optimum conditions presented a diterpe-
nes content significantly higher (6395+767 mg/g of extract) than that shown
by conventional dichloromethane extraction (777£16 mg/g of extract). The
bioactivities of high-pressure B. bifurcata extract were also verified.
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Psilotum nudum (L.) P. Beauv. (Psilotaceae) is a seedless, rootless, leafless, fern-
like vascular plant whose simple architecture resembles that of the earliest
vascular plants. Although the direct descendance from early ancestors is
disputed, it is still a viable model system to better understand the evolution
of chemical diversity in plants. Newer technologies using Matrix-assisted la-
ser desorption/ionization (MALDI) imaging mass spectrometry (IMS) allows
investigation of the small molecules distribution within biological systems
through the direct analysis of thin tissue sections. In order to identificate and
determinate spatial distribution of the main compound in P. nudum, we op-
timized tissue embedding technique, type, thickness and method for matrix
applying as well as ionisation parameters.

Using combination of MALDI imaging with ion mobility-mass spectrom-
etry we successfully identified and localized predominant metabolites, bifla-
vonoid amentoflavone and signature phenolic glycoside psilotin and 3'-hy-
droxypsilotin.
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Synthetic preservatives are commonly used in modern food processing.
Biopreservation, based on natural antioxidants and antimicrobial com-
pounds derived from plant resources (including spices), can become an at-
tractive alternative. In this study, the oleoresins of cinnamon, ginger and
black pepper were obtained after extraction of respective spices with ace-
tone and ethanol, and afterwards their antimicrobial and antioxidant prop-
erties were evaluated. The yield of extraction from plant material was the
highest for oleoresin of cinnamon (16.9%), lower for black pepper (9.1%) and
the lowest for ginger (6.9%). Radical scavenging potential of obtained oleo-
resins was evaluated by DPPH test. The established IC,  values accounted
for 3.1 ug/ml for cinnamon, 20.6 ug/ml for ginger and 154.8 pg/ml for black
pepper. Antimicrobial properties against chosen microorganisms causing
food contamination and poisoning, i.e. Gram-negative strains Escherichia
coli, Yersinia enterocolitica, Pseudomonas aeruginosa, Salmonella enterica sv.
typhimurium, Gram-positive strains: Bacillus cereus, Staphylococcus aureus,
and fungus Candida albicans were tested by agar well difusion method. All
oleoresins showed activities against P. aeruginosa, B. cereus, Y. enterocolitica,
S. aureus and C. albicans with MIC = 12.5 mg/ml (ginger oleoresin was less
active against Y. enterocolitica with MIC = 50 mg/ml). Cinnamon oleoresin
was the only extract active against S. enterica with MIC = 25 mg/ml and E.
coli with MIC = 50 mg/ml. Spice oleoresins are often used for food colouring
because they are economical, cleaner (no bacterial contamination), with
easier quality control and a longer shelf life.

The results obtained in this study point to the possibility of application of
some oleoresins as a possible alternative to synthetic preservatives in food.
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The study aims at assessing the phenolic profile of three Artemisia species
and their antioxidant and cytotoxic potential. Plant material consisted in
A. annua, A. absinthium and A. lerchiana aerial parts harvested from the ex
situ collection of Botanical Garden, Chisinau, R. Moldova. Methanolic ex-
tracts were investigated by HPLC-DAD [1]. Total phenolic content (TPC)
was determined by Folin-Ciocalteu method. The antioxidant activity was
assessed by DPPH and ABTS radical scavenging assays, reducing power
and ferrous ion chelating assays. Cytotoxicity was determined in vivo on
Triticum aestivum L. caryopses [2, 3]. Chlorogenic acid, caffeic acid, cyna-
rin, hyperoside and isoquercitrin were the major phenolic compounds
identified in Artemisia extracts. The highest TPC was determined for A.
annua (24.85 mg/g dw), followed by A. lerchiana (10.43 mg/g dw) and A.
absinthium (4.89 mg/g dw). The highest DPPH radical scavenging effect
was determined for A. lerchiana extracts (EC, values ranging from 27.96
+ 0.21 to 40.82 + 0.89 pg/mL). A. annua exhibited the highest ABTS scav-
enging effects (EC, values ranging from 12.76 + 0.35 to 16.47 + 0.32 ug/
mL) and ferric ions reducing activity (EC, values range: 15.06 + 0.01 -
21.96 + 0.08 pg/mL). All Artemisia extracts exhibited low ferrous ions
chelating effects. The treatment of wheat caryopses with Artemisia ex-
tracts did not inhibit the germination, growth and biomass accumulation.

QO

In conclusion, the phenolic content and the antioxidant effects of
Artemisia extracts suggest their possible use in food and pharmaceutical
industries.
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More than ever, consumers are getting concerned about the food or food
supplements they consume. Botanical extracts play an important role in com-
mercial food products with increasing tendency, though frauds are quite com-
mon. Botanical specifications and regulation need to be improved. Product
changes are not only caused by natural variances, but also by residues and
contaminations along the global product chain, the addition of illicit com-
pounds or adulterations. Small changes do matter, if active components at
the trace level have impact on the consumer's health, especially when con-
sumed regularly. Which analytical effort is rational? Which non-target method
can point to effects? All the thousands of compounds in a botanical extract
under control? Which instrumentation is affordable?

An analytical technique that could cope with this complex task should
be matrix-tolerant and avoid a discrimination of ingredients. As we only see
what is detectable with the given detector, different detection principles are a
must. Chemical marker compounds are used to evaluate the product quality,
but they cannot represent the whole sample complexity, including its activ-
ity. At least, bioprofiling or effect-directed fingerprints should be considered
for routine product quality, especially to ensure the product safety.

How the image-based straightforward hyphenated HPTLC technique can
contribute to this daunting challenge is explained via examples given for
plant extracts and functional food ingredients.
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Plant metabolites can act as drugs for the treatment of a variety of diseases due
to their unique skeletal features. A large number of plant metabolites are used
as drugs for the treatment of many diseases. The structural diversity of these
plant metabolites formed by complex enzymatically controlled pathways is still
not fully explored. Moreover, to preserve the medicinally important endemic
and non endemic plant species and their sustainability, the quantity of plant
material has been limited to the analytical level. Therefore, sensitive and high-
throughput dereplication methods are required for better, unambiguous and
high-throughput analysis of natural products in complex mixtures.

This talk will focus on the high-throughput dereplication strategy for the
unambiguous identification of different classes of natural product through LC-
ESI-MS/MS in the plant extract using an integrated approach which includes
several confirmatory steps such as exact masses measurement, diagnostic
fragment ions, databases search, and isotopic pattern. Based on above men-
tioned integrated approach, we have recently investigated different classes of
natural products including withanolides (steroidal lactones) [1], pregnane-type
steroidal alkaloids [2] and Buxus steroidal alkaloids [3, 4] and indentified them
in the extract of Withania somnifera, Sarcococca coriacea and Buxus papillosa,
respectively, by using electrospray ionization quadropole time-of-flight mass
spectrometry (ESI-QTOF-MS/MS) and LC-QQQ-MS analysis. Moreover, the frag-
mentation pathways and characteristic fragments of a new triterpenoid [5] and
some diterpenoids [6] by using ESI-QgTOF-MS/MS will also be presented.
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Originated from Madagascar, Kalanchoe pinnata (Crassulaceae) is widely cul-
tivated all over tropical regions. Main characterized polar metabolites are
kaempferol, quercetin and myricetin glycosides, a vinyl glycoside and malic
acid. Many papers have reported a wide range of ethnomedicinal indications
of leaves juice or extracts. Some of them describe the treatment of patholo-
gies associated with hyperuricemia like urolithiasis [1], or pain caused by in-
flammation such as knee ache [2].

Xanthine oxidase is involved in the catabolism of hypoxanthin and xanthin
to form uric acid. This enzyme is responsible for the medical condition known
as gout, characterized by hyperuricemia and accumulation of uric acid crystals
in joints, causing oxidative damage and intense pain. Long-term treatment
with allopurinol generates serious side effects such as hepatitis, nephropathy
and skin rash. Thus, alternative solutions are needed. Flavonoid derivatives,
along with strong antioxidant properties, were already reported as XO inhibi-
tors [3]. This prompted us to proceed to the evaluation of Kalanchoe pinnata
hydroethanolic extract (KPHE) for XO inhibitory activity and antioxidant activ-
ity. Then, after determination of total flavonoid content and isolation of the
major ones using CPC, we performed the evaluation of each compounds for
XO inhibition and DPPH assay. KPHE and some of the pure flavones demon-
strated inhibitory activity. All of these data may corroborate the central role
of XO inhibition in addition to the intrinsic antioxidant effects of flavones in
some of the traditional uses of KPHE. Molecular modeling studies are on pro-
gress in order to determine the possible binding mode with the enzyme.
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Modern research has shown that Amaryllidaceae alkaloids represent a rich
reservoir of potential small molecules exhibiting several medicinal properties
through various mechanisms. Among the many Amaryllidaceae alkaloids, gal-
anthamine has been given a great amount of attention due the fact that it pos-
sesses potent acetylcholinesterase inhibition activity. Some of Amaryllidaceae
alkaloids have shown remarkable cytotoxic and antiproliferative activity against
diverse types of cancer cells. One of the most interesting compounds is hae-
manthamine (HA), -crinine-type of Amaryllidaceae alkaloids, which displays
significant in vitro cytotoxic activity against several different types of cancer cell
lines (e.g. MOLT-4, HepG2, Hela, etc.) [1]. Similar compound to haemanthamine
is ambelline (AMB), which differ from HA only in orientation of 5,10b-ethano
bridge and presence of methoxy group in position C7.
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HA has been isolated from the bulbs of Narcissus cv. Dutch Master, and
AMB from Nerine bowdenii, as a start material for the preparation of their de-
rivatives. Twenty new derivatives of both alkaloids were developed. All deriva-
tives were screened for their inhibitory potential against cholinesterases. The
active compounds were further studied for their potency to inhibit GSK-3(3,
and ability to permeate through the blood-brain barrier. Some compounds,
namely 11-O-(2-methylbenzoyl)-haemanthamine, and 11-O-(4-nitrobenzoyl)-
haemanthamine, 11-O-benzoylambelline, and compounds marked as LC-70,
LC-73 revealed the most intriguing profile. In vitro data were further corrobo-
rated by detailed inspection of their plausible binding modes in the active
sites of AChE and BuChE.
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Searching of pancreatic lipase (PL) and a-amylase inhibitors from natural
products for the treatment of obesity and diabetes mellitus type 2 is justified
due to a wide range of adverse effects of presently used drugs such as orlistat
and acarbose.

The aim of the study was to establish a-amylase and PL inhibitory activi-

ties of the fractions obtained after an artificial metabolic transformation of
selected plant extracts and an identification of active metabolites.
Fruits of Chaenomeles japonica (CJ), Hippophaé rhamnoides (HR) and flower
of Hibiscus sabdariffa (HS) were selected for the study. The aqueous and etha-
nolic (60%, v/v) extracts were transformed in the artificial conditions of gas-
trointestinal digestion, which were split into four categories: salivary, gastric,
duodenal and colon [1]. The composition of digested products (DP) was ana-
lyzed by HPLC-DAD-MS method.

The effects of the crude extracts and gastrointestinal aliquots on a-amylase
and PL activity were evaluated using an in vitro fluorescence method [2].
Orlistat and acarbose were used as positive controls.

The aqueous and ethanolic extracts of CJ fruit and HS flower showed the
most relevant inhibitory potential of both enzymes (IC, range 35.8-53.6 ug/
ml). The gastric DP of CJ fruit and HS flower were the most active DP of all, and
at concentration of 31.25 ug/ml inhibited a-amylase by 60%. Procyanidins
and hibiscus acid derivatives have been identified in the tested preparations.
Thus, they might determine the extracts activity in the gastrointestinal tract.
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Essential oils (EO) possess a wide range of biological activities. However their
application in aqueous media is often limited due to their hydrophobicity and
volatile character. Encapsulation prevents rapid evaporation of highly volatile
constituents and enables mixing of larger amounts of EO with aqueous sol-
vents without separation of phases [1]. The process of formation of ME is for-
ward-driven, what makes these formulations inexpensive and stable during a
long storage [2]. Very volatile character of EO constituents is an important issue
in activity testing, as some compounds are simply lost during assays. What is
more, the good solubilisation is crucial to make tested substances available for
interactions with cells. ME systems containing EO were shown to improve anti-
microbial properties and possess antioxidant potential. They were studied for
the application in food products, infected wounds healing, acne treatment and
others. However, very little is known about in vitro cytotoxicity of these formu-
lations. ME are considered as useful carriers of EO diminishing their irritating
properties [1] but although the components usually used for preparation of
ME are generally recognized as safe (GRAS), the toxicity of surfactants has been
reported [3]. Because ME formulations require the presence of emulsifiers at a
quite high concentration [2], the evaluation of ME cytotoxicity should not be
omitted during biological testing. For this reason, stable, water-dilutable micro-
emulsions containing essential oils were evaluated for their in vitro antioxidant
and cytotoxic properties. The comparison of cytotoxicity of EO solubilized in
microemulsions and in dimethyl sulfoxide (DMSO) as well as the recovery of
volatiles from cells culture medium over time was also performed.

While the enhanced antioxidant activity of EO in microemulsions (EO/ME)
was observed, the analysis of cytotoxicity profiles of vehicle, EO/ME and EO
in DMSO in Vero and Hela cell lines revealed that vehicle itself strongly deter-
mines observed cytotoxic effect. At the same time ME provided good solubil-
ity of constituents of EO and diminished evaporation of volatiles from culture
medium over time.
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Essential oils (EOs) are a mixture of natural, volatile, fragrant compounds
known for their broad biological activity spectrum. Numerous studies used li-
posomes to highlight the effect of EO components on membrane fluidity and
permeability or to protect them against environmental degradation caused
by heat, light, etc. [1]. Nevertheless, the composition of liposome formula-
tions differs between studies, which results in different outcomes regarding
the effect of EO on membrane properties. One of the main lipid components
included in liposomal formulation is cholesterol (chol). The latter decreases
the membrane permeability in a dose-dependent manner [2]. Therefore, a
series of 22 EO components of different chemical classes (phenylpropenes,
monoterpenes, sesquiterpenes bearing different functional groups) was
studied for their effect on the permeability of DPPC liposomes membrane of
different chol content (DPPC:chol 100:10; 100:25; 100:50; 100:75 and 100:100
molar ratios). Liposomes encapsulating sulforhodamine B (SRB) were pre-
pared by the reverse phase evaporation method and incubated in the pres-
ence of EOs at a molar ratio DPPC: EO component of 25%. Membrane perme-
ability was assessed after 72 h by following the release of SRB from liposomes
at 37 °C by fluorescence spectroscopy.

Among the 22 compounds, 14 exerted a permeabilizing effect on 10%
chol membranes. This number was progressively reduced upon increasing
chol content; EO components presenting a hydroxyl group were the most
permeabilizing active agents and linalool, a monoterpene alcohol, was solely
active at chol content 75%. These findings may help to understand EOs phar-
macodynamics and could serve for the development of liposome formula-
tions loading EO components.
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Clinopodium vulgare L. (Lamiaceae) was used in the traditional Bulgarian
medicine for treatment of diabetes, gastric ulcers and cancer. In this study
we aimed at safety assessment of Clinopodium vulgare lyophilized water ex-
tract (CVE) characterized by ultra high-performance liquid chromatography —
Orbitrap high resolution mass spectrometry (UHPLC-HRMS). The acute and
sub-acute toxicity of CVE was determined in two rodent species (mice and
rats), and two routes of administration - oral (p.0.) and intraperitoneal (i.p.).
LD, ,, was found to be 675 mg/kg (mice) and 500 mg/kg (rats). Acute i.p.
administration resulted in central nervous system toxic effects, manifested
by somnolence, ataxia, and difficulty breathing. LD, (p.0.) was higher than
2000 mg/kg for both species. In the sub-acute oral administration in male
Wistar rats during fourteen days, CVE administered at tree doses 50, 100, and
200 mg/kg/day did not exert any toxic effect on hematology, blood and urine
biochemistry, and histomorphology in pancreas, liver, spleen and kidney. In
addition, on the basis of the accurate mass measurements, fragmentation
patterns in MS/MS analyses and comparison with standards, a variety of cli-
nopodic, salvianolic, yunnaneic and caffeoylquinic acids, O- and C-glycosides
of flavones and flavanones were identified or tentatively elucidated in CVE for
the first time. Rosmarinic acid was the major compound. In conclusion, CVE
did not cause hematological, biochemical and histopathological changes af-
ter oral administration and it is safe for internal use.

The obtained UHPLC-HRMS profile revealed the studied species as a new
rich source of water soluble dimer and trimer phenylpropanoid derivatives.
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Aim: The objective of this research is the experimental study of an original
complex formula, made solely from medicinal plants and natural ingredi-
ents. The ointment formula comprises olive oil extract from a mixture of nine
medicinal plants with well known wound healing activity, together with sea
buckthorn oil, lavender essential oil, coconut oil, beeswax and conifer resin.

Methods: The safety and efficacy of the ointment were assessed through
pharmacodynamic and toxicological studies. The research has been carried
out by applying a number of experimental models.

Results:

- There are no toxic or irritant effects on the experimental models.

- It does not contain pyrogenic impurities. Safety tests have revealed that

the product is free of endotoxin contaminants.

- Microbial load is within the pharmacopoeial range, without pathogenic

microorganisms

- The test in vitro on 3T3 fibroblasts demonstrated a remarkable prolifera

tion-stimulating capacity (+ 18% increase in proliferation rate).

- The evaluation of the in vivo repair effect has revealed stimulation

of repair of dermal injured tissue on a model of unilateral thermal injury in
rat, the 6-day repair process being accelerated by 69%.

Conclusions: The pharmacodynamic and toxicological studies highlight-
ed noteworthy proliferation-stimulating and wound healing activities of the
product DERMAPLANT, without toxic, adverse or irritant effects. The ointment
proposes a topical composition for burns and wounds, which is effective and
well tollerated.
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Among the worldwide health threats, diabetes is the most prevalent non-
communicable endocrine disorder among the population. Combination
drug therapy with phytomolecules improves the treatment efficiency and
also provides a platform to minimalize the side effects of modern drugs for
long term treatment. The present study aims to investigate the interaction
between a natural molecule mangiferin with commercially available oral
hypoglycemic drugs metformin and gliclazide during diabetic condition.
Initially in-vitro cytotoxicity and glucose uptake studies were performed in
HepG2 cells. COMPUSYN software was used to predict the combination effect
of metformin and gliclazide in combination with different dosage of mangif-
erin. In vivo studies were performed in STZ induced diabetic male Sprague
Dawley rats. Serum parameters (ALT, AST, ALP, LDH and yGT), Enzyme mark-
ers (Hexokinase D, Fructose 1,6- bisphosphatase, Glucose 6-phosphatase,
Glucose 6- phosphatase dehydrogenase), Hepatic oxidative stress markers
(TBARS, GSH, SOD, CAT,GPx, GST), Gene (Glut 2, AMPK, Akt, ACCP, GAPDH)
and protein (PPARa, PPARY, Bactin) expression studies and histopathological
studies were performed in rat liver. The in vitro studies on HepG2 cells suggest
a positive interaction at certain doses in terms of the anti-diabetic efficacy as
evidenced by glucose uptake. The hepatic enzymes, oxidative stress markers,
carbohydrate metabolizing enzymes and protein expression studies confirms
that the combinations of mangiferin with metformin and mangiferin with gli-
clazide presented desirable outcomes. The molecular pathways involved in
insulin dependent Akt, and insulin independent AMPK signaling for cellular
glucose uptake exhibits synergism to mitigate diabetic conditions and can be
used as add on therapy.
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Hyssopus officinalis aerial parts, well-known for bearing essential oil-produc-
ing glands, are also rich in phenol and polyphenol compounds [1]. These lat-
ter, still rarely studied in hyssop, markedly differ based on the plant collection
site as their biosynthesis, maximized in the wild, is finely regulated by multiple
abiotic and biotic factors. In this context, in order to achieve new insights into
the polyphenol constitution of a homemade-like preparation (HOEE) from
hyssop growing wild in Southern Italy, UHPLC HRMS analyses were carried
out. HOEE mainly consisted of hydroxycinnamoyl derivatives (57.2%), among
which some different and never reported coumarin and lignan compounds.
Dicaffeoyl quinic acids were the main chlorogenic compounds, whereas
flavonoid glycosides and methoxyflavonoids were the less abundant com-
pounds. The preliminary assessment of HOEE antiradical properties through
different test tube assays provided a solid basis for originally exploring its an-
tioxidant activity towards differentiated Caco-2 cells. Experimental evidence
on genoprotective activity of hyssop aerial parts, herein testified for the first
time, raised the potential of their using as a functional food for oxidative
stress-induced diseases prevention.
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To enhance the bioavailability and biological activities of flavonoids, we
have synthesized a series of novel flavonoid derivatives with higher hydro-
phobicity. The lipase-catalyzed acylation of phloridzin (PZ) and isoquerci-
trin with six long-chain fatty acids was optimized [1]. We have identified an
effective and safe flavonoid derivative with potential for treating hepatocel-
lular carcinoma, acute monocytic leukemia, and breast cancer [2]. The an-
tiproliferative potency of fatty esters of PZ was comparable to the potency
of the chemotherapeutic drugs. The fatty acid esters of PZ inhibited DNA
topoisomerases lla activity that might induce GO/G1 phase arrest, induced
apoptosis via activation of caspase-3, and decreased ATP level and mito-
chondrial membrane potential in HepG2 cells. Antiproliferative efficacy of
one of the derivatives, docosahexaenoic acid acylated PZ (PZ-DHA) was in-
vestigated using a triple negative breast cancer cell line (MDA-MB-231) [3].
PZ-DHA, but not PZ, caused the death of MDA-MB-231 in vitro which was
both time- and dose-dependent. PZ-DHA-induced apoptosis was indicated
by DNA fragmentation and activation of caspase 3/7. However, reactive ox-
ygen species production was not required for PZ-DHA-mediated cell death.
PZ-DHA showed low cytotoxicity toward human mammary epithelial cells.
Moreover, in vivo tumor suppressor effect of PZ-DHA was observed when
MDA-MB-231 cells xenografted non-obese diabetic severe combined im-
mune-deficient (NOD-SCID) mice were subjected to intratumoral injections
of PZ-DHA. Anticancer efficacy observed in cell cultures and mice suggest
PZ-DHA as a potential treatment for breast cancer.
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The hall mark of chronic inflammatory disease environments is the genera-
tion of excessive reactive oxygen species, which are targets for nutrient anti-
oxidants. At least one of the consequences of prolonged exposure to reactive
oxygen species is the inhibition of T-cell responses, differential regulation of
T, 1 versus T,2 and inhibition of T regulatory cell responses. Moringa oleifera
extract while reported to have anti-inflammatory properties in experimental
inflammatory models, little is known on how it brings about the effects. We
have examined the effects of Moringa oleifera Lam. on human T-cell respons-
es, (IL.-2 and IL-2 mRNA) and DNA damage (quantifying the oxidized deriva-
tive of deoxyguanosine, 8-OHdG) under oxidative stress. T-cells treated with
oxidative substances, uric acid, aluminum chloride, hydrogen peroxide, and
ultraviolet irradiation showed marked reduction in IL-2 production, which
was prevented by pre-treating with Moringa extract. These effects correlated
with prevention of the down-regulation of /L2 gene expression and a reduc-
tion in the DNA damage caused by oxidative stress. Post treatment with the
extract had little effect. Thus one of the benefits of Moringa extract to reduce
inflammation is likely to be its ability to prevent T-cell hyporesponsiveness
experienced in inflammatory diseases, through an action at the pre-transcrip-
tional level.
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Cannabinoids are terpenophenolic secondary plant metabolites uniquely
found in Cannabis sativa L. Althought more than 104 cannabinoids have been
identified [1], the two most abundant are A°-tetrahydrocannabinol (THC) and
cannabidiol (CBD). However, cannabis cultivars yielding significant amounts
of other minor non-psychoactive cannabinoids such as cannabigerol (CBG),
A°-tetrahydrocannabivarin (THCV), and cannabivarin (CBDV), are being in-
creasingly sought after for their potential medical value [2]. Cannabinoids are
present in the plant as their acidic precursors, which readily decarboxilate into
their neutral forms upon heating. Cannabis extracts are usually prepared by
running organic solvents, such as alcohols, alkanes or pressurized co,, through
cannabis plant material (flowers and leaves) and then drying the solvent away.
In the present study, a library of cannabis extracts was prepared from 10
distinct cultivars, internally developed by Phytoplant Research and registered
under the Community Plant Variety Office (CPVO). Both decarboxilated (120-
150 °C, 2h) and non-decarboxilated dry plant material was extracted using
three different solvents (ethanol, butane and hexane). The resulting extracts
were analyzed by GC-MS, including a derivatization step for the simultane-
ous quantification of neutral and acidic cannabinoids, and 10 cannabinoids
were reported. The biological activity of the different extracts (cell toxicity,
anti-inflammatory and anti-angiogenic potential) was also screened in vitro.
Interestingly, significant changes in the pharmacological activity of cannabis
extracts were found to be not only variety-specific but, also, solvent-depend-
ent. Our results indicate that solvent selection and proper decarboxilation of
plant material represent key aspects for the standardized production of can-
nabis extracts with reproducible pharmacological activity and potency.
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Due to renewed interest in the cultivation and production of Italian Cannabis
sativa L., we proposed a multi-methodological approach to explore chemical-
ly and biologically the essential oil and the aromatic water of this plant. After
the analysis of the EO yield, we studied the chemical composition in terms of
cannabinoid content, volatile component, phenolic and flavonoid pattern and
colour characteristics. Then, we demonstrated the ethnopharmacological rel-
evance of this plant cultivated in Italy as a source of antioxidant compounds,
towards a large panel of enzymes (pancreatic lipase, a-amylase, a-glucosidase,
cholinesterases) and selected clinically relevant, multidrug-sensible and -resist-
ant microbial strains (S. aureus, H. pylori, Candida and Malassezia spp.), and eval-
uating the cytotoxic effects in normal and malignant cell lines (MCF-7, MDA-
MB-468, Caco-2, Mz-ChA-1 and H69). Preliminary in vivo cytotoxicity was also
performed on G. mellonella larvae (Figure 1). The results corroborate the use of
this natural product as a rich source of important biologically active molecules
and their role in the eradication of S. aureus biofilm [1].
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One of the most promising economic perspectives of hemp production chain
is female inflorescence valorization. By contrast, scientific literature lacks
on chemical composition or biological activity data from aqueous fraction
obtained from industrial hemp flowers, which have long been considered
as waste products. In this context, the main focus of the following study is
the evaluation of protective effects related to aqueous flower extracts from
four commercial hemp cultivars (Futura 75, Kc virtus, Carmagnola Cs and
Villanova). We evaluated the extract phytochemical profile. Then, we studied
the water extracts both in vitro and ex vivo in order to assay protective ef-
fects in an experimental model of ulcerative colitis, constituted by isolated
LPS-stimulated colon. All cultivar extracts displayed similar total phenol and
flavonoid content. On the other hand, Futura 75 cultivar extract displayed a
better antioxidant and anti-inflammatory profile. Considering this, Futura 75
extract has been subsequently assayed to evaluate its effect on pathogen
bacterial and fungal species involved in ulcerative colitis, finding a significant
inhibition on the growth of C. albicans and selected Gram positive and nega-
tive bacterial strains.

Taken together, our results support the potential efficacy of Futura 75 wa-
ter extracts in managing the clinical symptoms related to ulcerative colitis.
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Multiple studies revealed the potential application of high quality saffron
byproducts as cheap sources of bioactive compounds endowed with anti-
oxidant activity. In the present study, we analyzed the total fatty acids of the
anthers, and explored the pharmacological and toxicological potential of
anthers, by evaluating genotoxic and protective effects in multiple cell lines,
brine shrimps and isolated rat tissues.

The phytochemical analyses showed that anthers are rich in long chain
fatty acids most of which are unsaturated (80.51%). Particularly, anther water
extract revealed to be well tolerated by multiple cell lines, and able to modu-
late reactive oxygen species (ROS) levels, without exerting either genotoxic
or cytotoxic effects. The same extract was also able to blunt lipopolysaccha-
ride (LPS)-induced nitrite and malondialdehyde (MDA) in isolated rat tissues.
On the other hand, considering the concomitant null effect on HCT116 cell
migration, in wound healing experimental paradigm, our findings suggest
the efficacy of water anther extract as protective agent without any direct
reverting effects on lesioned tissues.

Concluding, the promising results, deriving from the pharmacological
and toxicological evaluations, support the valorization of saffron anthers
as a strategy to optimize and develop the productive chain of Abruzzo
saffron (Italy).
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The present study evaluated the biological potential of methanol and aque-
ous extracts of the twigs and fruits of Cotoneaster integerrimus Medik. Lethality
bioassays performed on Artemia salina showed that aqueous and methanol
C. integerrimus extracts were non-toxic in the concentration range (0.1-20
mg/mL), with a LC, > 2.5 mg/mL, for each single extract. The protective effect
of the extracts was assessed in vitro against hydrogen peroxide-induced lac-
tate dehydrogenase activity and tumor necrosis factor (TNF)-a gene expres-
sion in colon cancer HCT116 cell line. All the extracts down-regulated (H,0,)-
induced TNFa gene expression, in HCT116. By contrast, it was observed that
the LPS-induced increase in colon nitrite, prostaglandin E,, and 8-iso-PGF_,
levels were counteracted mostly by the methanol twig extract. The present
study showed protective effects induced by C. integerrimus in vitro and ex
vivo. Particuarly, results amassed herein advocates for further bioprospection
of this species that could open new avenues for the development of nutra-
ceuticals and functional foods geared towards the management of chronic
inflammatory diseases.
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Vaccinium macrocarpon (Cranberry; Ericaceae) grows in Eastern North Ameri-
ca. Cranberry has been used due to several important biological activities.
Various forms of cranberry have been used for the management of urinary
tract infections (UTls) [1, 2]. Although the effects of cranberry products may
have a beneficial effect on the erectile dysfunction (ED) [3], the action mech-
anisms are not clearly defined yet. Male Sprague-Dawley rats (n = 8) were
used in this study. The aim of the present study was to investigate the effect
of concentrated the extract of cranberry fruit (E, one of the dietary supple-
ments present in the market) on rat corpus cavernosum (CC) tension and its
underlying mechanisms. Experiments were performed in rat CC using the or-
gan bath system. After phenylephrine (Phe, 10 uM) contraction, cranberry-E
(0.01 - 100 pg/ml) caused a concentration-dependent relaxation, which was
not dependent on a functional endothelium, and were not significantly at-
tenuated by inhibitors of endothelial NO synthase [e.g. the nitric oxide syn-
thesis inhibitor N(omega)-nitro-L-arginine methyl ester (L-NAME; 10 uM), the
soluble guanylate cyclase inhibitor ODQ (10 uM)], the relaxant responses
were determined in the presence of some inhibitors. Cranberry-E induced
relaxation of rat CC (maximum response: 76.1+3.6%) after Phe-contraction.
Cranberry-E evoked long-lasting relaxations. The relaxant responses to ace-
tylcholine (10 uM), electrical field stimulation (10Hz), and sodium nitroprus-
side (0.01 uM) in rat CC were increased after incubation with cranberry-E.
The underlying mechanism of cranberry products is likely independent of
the nitric oxide-cyclic guanosine monophosphate pathway. It is suggested
that Cranberry-E -induced activation can modulate CC cells through the cho-
linergic receptors nitrergic neurons and cavernosal smooth muscle activity.
Further, these in vitro studies suggest that consumption of cranberry-E may
be strongly efficient and represent an exciting new strategy to prevent and
diminish ED in men.
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Aronia melanocarpa fruit juice has been demonstrated to exert a protective
effect against indomethacin-induced gastric ulcers in rats [1].

The aim of the present study was to investigate the effects of two Aronia
melanocarpa fruit juices and two Aronia melanocarpa-based fruit juices on
indomethacin-induced gastric mucosal damage in rats.

The juices used were: AM1 and AM2 (produced from homogenized Aronia
melanocarpa fruits at 20 °C and 60 °C, respectively), AMRC (a mixture of AM2
with Rosa canina fruit extract) and AMAV (AM2 with Alchemilla vulgaris herb
added). Male Wistar rats were used. Each of the juices (10 ml/kg) was admin-
istered as a pretreatment for 10 days. Indomethacin (30 mg/kg) was given
orally and after 4 hours, the effects were estimated by morphometrical, histo-
pathological, biochemical and immunohistochemical investigations.

Indomethacin caused heavy destructions of the gastric mucosa, evalu-
ated morphometrically and histopathologically. The pretreatment with the
four juices reduced the number and area of indomethacin-induced gastric
lesions, as well as the gastric gland destruction and gastric erosions, the high-
est being the effect of AMAV. The biochemical and immunohistochemical in-
vestigations showed that indomethacin increased oxidative stress in gastric
mucosa, decreased PGE,, increased TNFalpha and Bax, decreased Bcl-2 and
NF-kB. The juices antagonized these effects of indomethacin and the most
pronounced was the effect of AMAV.

QO

The protective effect of Aronia melanocarpa fruit juices and Aronia melano-
carpa-based fruit juices against indomethacin-induced gastric lesions could
be attributed to their polyphenolic contents.

Acknowledgements: This work was funded by project DN09/20-21.12.2016
of Bulgarian National Science Fund.
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Immunosenescence, a declined immune function with advanced age, con-
tributes to low-grade inflammation [1]. Nelumbo nucifera or sacred lotus is
widely used in Ayurveda and traditional medicines [2, 3]. This research char-
acterizes phytochemicals inherent in lotus flower and investigates the anti-
oxidant and immunomodulatory activity of ethyl acetate (EA) and ethyl alco-
hol (ET) lotus petal extracts. In the experiment, human monocytes-derived
macrophages were stimulated by lipopolysaccharide to mimic bacteria-
induced inflammation. The results showed that ferulic acid, coumarin, and
chlorogenic acid were three dominant polyphenols. The EA and ET lotus petal
extracts also possessed high antioxidant capability. Furthermore, the extracts
exhibited immunomodulatory properties by suppressing TNF-a secretion in
inflammatory-induced human macrophages by inhibiting NF-kB-dependent
inflammatory response. In essence, the lotus petal extracts possess remedial
attributes beneficial to individuals afflicted with inflamm-aging due to de-
clined immune functions.
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References:

[1] Meyer KC (2014) Inflammation, Advancing Age and Nutrition: Research
and Clinical Interventions. In: Rahman |, Bagchi D (Eds.), pp. 29-38.

[2] Paudel KR, Panth N (2015) Evidence-Based Complementary and Alternative
Medicine 2015: 1-16.

[3] Liu CP, Tsai WJ, Lin YL, Liao JF, Chen CF, Kuo YC (2004) Life Sciences 75:
699-716.

SL 46

UTILISATION OF BIOACTIVE COMPONENTS FROM
PLANT BIOWASTE AS AN ANTIOXIDANTS AND ENZYME
INHIBITORS FOR FUNCTIONAL FOOD AND DRUG
DEVELOPMENT

Shivraj Hariram Nile, Guoyin Kai

Laboratory of Medicinal Plant Biotechnology, College of Pharmacy, Zhejiang
Chinese Medical University, Hangzhou, Zhejiang 310053, PR China, e-mail ad-
dresses: nileshivraj@yahoo.com (S.H.N.), kaiguoyin@163.com (G.K.)

The food processing industry generates large volumes of biological waste that
could be used to produce value-added products and their utilization becomes
an important issue for the development of the food industry and bio-economy.
This food processing results in tremendous losses of valuable non-nutrition-
al, nutritional, and functional bioactive components, including proteins, fib-
ers, carbohydrates, phenolics, carotenoids, and other secondary metabolites.
However, it is possible to recover important bioactive components from waste
generated during the industrial processing of various foods and food prod-
ucts by applying various extraction and analytical methods. In most cases, the
wasted by-products can present similar or even higher contents of bioactive
compounds than the final product. The aim of this project is to promote the
production and processing of different fruits including citrus, apple, onion, and
soybean waste highlighting the possibility of the integral exploitation of by-
products rich in bioactive compounds and having health benefits. Finally, the
importance of extraction techniques of bioactive compounds designated as
food additives is also included. The extraction of secondary metabolites from
fruit skin, peel and seed wastes using various extractions methods with aid of
solvents like n-hexane, ethanol, chloroform, and methanol is a challenging task
due to their chemical diversity and complex structures. Therefore, it's very im-
portant to explode novel extraction technologies having low cost, short time
consumption, easy operation processes, and utilizing eco-friendly solvents.
Thus, this study is aimed to determine the effect and feasibility of these green
methods for extraction of bioactive components from different fruit waste for
possible analysis of bioactive compounds with health benefits.
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Anthocyanins are a group of polyphenols, widely existed in dark colored
fruits, vegetables and grains. Epidemiological investigation and nutritional
intervention of anthocyanins have exhibited broad-spectrum biological ef-
fects that benefit patients with chronic diseases including cardiovascular
disease, diabetes and fatty liver disease [1]. Our recent studies also revealed
that anthocyanins could ameliorate the male reproductive damage and
skin photodamage [2]. Anthocyanins as natural edible pigments that are
adopted diffusely in food industry, such as wine, berries beverage, cakes
and ice cream. However, the beneficial effects of anthocyanins as functional
food have not been fully developed. Only several anthocyanins-rich ex-
tracts about cranberry, blue berry products are popular in some district, but
the number and variety of anthocyanin products are limited, which can not
meet the market requirement. Additionally, the poor stability and the bio-
availability of anthocyanins restrains the development of anthocyanins rich
products, which are vulnerable to be degraded by sunlight, heat and oxy-
gen. Now days, we have also been trying to encapsulate the anthocyanins
use B-cyclodextrin and chitosan for a better physical stability. Interestingly,
cyanidin-3-O-glucoside (C3G) as an anthocyanins monomer is more effi-
cientin the capsule than the bare form on the protection of mice skin acute
photodamage. All in all, anthocyanins have great potential to be developed
as food additives and functional foods, however more work are needed to
explore the underlying mechanism of diseases prevention and the stabil-
ity improvement of anthocyanins. After all, the procedure of industrialized
production of anthocyanins should be accelerated.
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Ajmalicine is one of the popular alkaloid of Catharanthus roseus which is
used for circulatory disorders. The major production protocol this drug
features solvent extraction from different plant parts of C. roseus which
invariably have significantly low content of the drug. The high demand of
ajmalicine necessitates the development of alternative production proto-
cols. Hairy roots are particularly suitable for production of bioactive com-
pounds due to relatively high growth rates and secondary metabolite con-
tent compared to other organ cultures and serve as a stable parent cell line
for mass propagation.

Successful attempt was made to optimize the media recipe for cultiva-
tion of hairy roots of C. roseus in shake flask cultivation conditions wherein
a biomass 5 g/L and ajmalicine accumulation of 25 mg/L was obtained.
Mathematical models were then developed & extensively used to understand
the culture behaviour of hairy roots under different cultivation conditions &
optimize ajmalicine production.

The suitability of the different bioreactor configuration & cultivation strate-
gies were then assessed by doing the mass cultivation of hairy roots of C. ro-
seus in conventional bubble column reactor, rotating drum reactor, modified
bubble column reactor (stirred tank with impeller removed) with propylene
mesh & polyurethane (PUF) support. It was possible to accumulate the bio-
mass and ajmalicine concentration of 7.69 g/L and 34 mg/L respectively with
the modified bubble column reactor with PUF support. The relative merits
and limitations of the different cultivation strategies will be highlighted.
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Several isoquinoline alkaloids have been long considered as potent antimicrobial
agents. Some of them, such as berberine and coptisine are made commercially
using plant tissue culture-based biotechnological approach. However, much less
is known about other compounds that are abundant for example in some tradi-
tional medicinal plants of Papaveraceae (encompassing Fumarioideae). Here, we
use plant tissue and organ culture for obtaining extracts and individual alkaloids
and test them against pathogenic bacteria, candida yeast and HSV-2 viruses. The
focus is on Chelidonium majus L., a well-known herb used externally against in-
fectious diseases. In addition, we include tissue culture of several related species
from genus Corydalis, Fumaria, and Pseudofumaria.

In case of Gram-positive pathogens - Staphylococcus aureus and Enterococcus
faecalis, a strong reduction of bacterial growth in comparison to untreated bac-
teria was observed. Candida growth was inhibited by 70 to 80%, depending
on the fungal strain with C. glabrata being the most sensitive. However, Gram-
negative bacteria were resistant to all extracts and alkaloids except berberine.
HSV-2 viruses were only moderately (by 33%) inhibited by root culture extracts.

These results prove a high potential of in vitro grown organs and dediffer-
entiated callus tissue for production of significant amounts of pharmacologi-
cally relevant alkaloids. The various proportions in the alkaloid profile depend
on the culture conditions such as supplementation with growth substances
and sugars as well as on the illumination with light of different spectrum.

Acknowledgements: This study was supported by the WMU grant ST-
D030.17.028 and of MNiSW SPUB grant for the Batanical Garden.

SL 50

RATIONAL METABOLIC ENGINEERING OF HELIANTHUS
ANNUUS FOR ENHANCED PRODUCTION OF ALPHA-
TOCOPHEROL

Aparajitha Srinivasan, Vijayakumar S, Karthik Raman, Smita Srivastava

Department of Biotechnology, Bhupat and Jyoti Mehta School of Biosciences,
Indian Institute of Technology Madras, Tamil Nadu, India, e-mail address:
smita@iitm.ac.in

Alpha-tocopherol, an essential dietary supplement, synthesized by photo-
synthetic organisms is the most biologically active antioxidant component
of vitamin E in humans. Attempts to improve the yield of alpha-tocopherol
using plant cell cultures for sustainable production has gained significance in
recent years. Here, we developed a high alpha-tocopherol yielding cell line of
Helianthus annuus using a model based metabolic engineering approach. To
this end, we employed constraint-based analyses on an adapted metabolic
model to identify and rank overexpression targets. Experimental validation
of the top-ranked strategy (HPPD overexpression) resulted in a high alpha-
tocopherol yield in the transformed cell line (up to ~240 pg/g), which was
~10 fold more than in the untransformed cell line. A cell suspension was de-
veloped from this high yielding transformed cell line for in vitro production of
alpha-tocopherol. Implementation of various yield (elicitation and precursor
addition) and productivity enhancement strategies (optimization of media
and culture conditions) on this transformed cell suspension led to further en-
hancement in the alpha-tocopherol yield up to 412.2 pug/g and titre up to
6.4 mg/L in comparison to that in the un-transformed and un-optimized cell
suspension culture of H. annuus (with a yield of 24 ng/g and productivity of
498 ug/L). Thus, a multi-fold productivity enhancement could be achieved by
integrating metabolic engineering with bioprocess optimization which can
further be scaled-up in bioreactors for sustainable large-scale production of
alpha-tocopherol.
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The effective control of influenza A infection may be achieved through the
development of a broad-spectrum recombinant vaccine based on conserved
viral antigens. In this work we used the extracellular domain of the M2 pro-
tein (M2e) and the conservative stalk region of hemagglutinin (HA2). In order
to increase immunogenicity of these antigens, they were genetically fused
to adjuvants. The first adjuvant was bacterial flagellin, the ligand for Toll-like
receptor 5. Two variants of candidate vaccine were developed. The first re-
combinant protein consisted of flagellin fused to four tandem copies of the
M2e peptide. In the second protein we included a conservative fragment of
HA2 between the flagellin and M2e. Recombinant proteins were produced
in Escherichia coli and in Nicotiana benthamiana plants using the recently de-
veloped self-replicating potato virus X (PVX) based vector, pEff. The recom-
binant fusion proteins carrying an N-terminal 6-histidine tag were purified
using affinity chromatography on Ni-NTA resin and used for animal experi-
ments. Immunization of mice with purified proteins induced high levels of
M2e and HA-specific serum antibodies and provided protection against le-
thal challenge with influenza A virus. Within the second approach we fused
M2e peptide to the capsid protein of the hepatitis E virus, which is able to
self-assemble into virus-like particles. The M2e-HEV fusion proteins were suc-
cessfully expressed in Nicotiana benthamiana plants using the pEff expres-
sion system. Purification of plant-produced proteins is underway.

This study confirms the feasibility of production of candidate influenza
vaccines in plants.
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Salvia miltiorrhiza Bunge (Danshen) is a famous traditional Chinse medicine
widely used for the clinical treatment of cardiovascular and cerebrovascular
diseases. Tanshinones and phenolic acids are two main groups of bioactive
constituents in S. miltiorrhiza with good biological activities such as antitu-
mor, anti-ischemic antioxidant properties. In order to improve the contents of
tanshinones and phenolic acids to satisfy the clinical demand, a series of met-
abolic engineering strategy have been successfully utilized. A series of genes
associated with the biosynthesis of tanshinones and phenolic acids includ-
ing transcription factors (WRKY, AP2/ERF, MYB, etc) were discovered. Over-
expression of SMWRKY 1 classified into subgroup Ill could significantly elevate
the transcripts of genes coding for enzymes in the MEP pathway especially
SmDXSII and SmDXR. Also, a novel AP2/ERF transcription factor SmERF115 re-
sponsive to MeJA is found to have pushing effect on the phenolic acid pro-
duction by regulating SmRAST.

Together, the presented work provided new insights to further understand
regulation mechanism of tanshinones or phenolic acids biosynthesis and
metabolic engineering in the future.
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Macroalga Enteromorpha polysaccharides have presented various physiologi-
cal and biological activities based on their specific chemical structures such
as monosaccharides and glycosidic linkages. Its bioactivities and chemical
compositions have been widely studied. The modified Enteromorpha poly-
saccharides had powerful bioactive functions. The sulfated EPPs with groups
exhibited excellent immune and antioxidant activities with lower molecular
weights. The carboxymethylated, hydroxamated, phthaloyl, and acetylated
derivatives also significantly enhanced antioxidant and antibacterial activi-
ties as well as moisture absorption. Enteromorpha polysaccharides were treat-
ed as novel natural agents, exhibiting outstanding effects compared with or-
dinary drugs. However, their structure-activity relationships of Enteromorpha
polysaccharides have been not well established.

The purpose of this paper is to review the current advances of macroalgae
Enteromorpha polysaccharides on their structural characterization, biological
activities and mechanisms of action.
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Xanthium strumarium L. (Asteraceae) is an annual herb which reproduces sole-
ly by seed. So far its centre of origin was considered Central or South America.
Recent archeological research revealed that the burs of X. strumarium were
used in Yuergou site (400-200 cal BC) in the Turpan Basin of northwestern
China. This adventive (not native) to Europe plant reduces germination of
various crops and behaves like and aggressive invasive species. X. strumarium
is the most frequently recorded plant in the field borders between the crop
land and adjacent territories the agricultural areas in Bulgaria.

The aim of this study is to reveal the potential of Xanthium strumarium as a
cheap sources of compounds with valuable pharmacological activities. Here
we analyse: 1) the traditional ethnobotanical data from its native habitats; 2)
the modern investigations of pharmacological activity and essential second-
ary compounds.

Native Americans used the plants as febrifuge drug and an immunostimu-
lant. In India X. strumarium is known to have powerful diaphoretic properties
and is recommended in chronic malaria, diuretic, leucorrhoea and urinary
diseases, eczema and skin disease, bleeding, insect bite. In Napal it is used
to treat boils and pimples. In Pakistan it is reported as a diuretic, astringent,
sedative, analgesic, smallpox and dysentry cure, against stomach diseases,
earache and strumous disease, leprosy, headache, fever, etc.

Xanthium strumarium contains sesquiterpene lactones and possesses
anticancer, antitussive, antifungal, antiinflammatory, antinociceptive, hypo-
glycaemic, antioxidant, antitrypanosomal, and antidepressant-like activity,
diuretic effects, insecticidal and herbicidal activities as well as antitrypano-
somal effect.
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Common Juniper (Juniperus communis L.) is shrub or small tree; 2-20 ft. Bark
reddish brown, shredding off in papery peels. Leaves (needle) taper to a spiny
tip, in whorls of 3’s with 2 white bands above (or 1 white band sometimes di-
vided by a green midrib, broader than green margin). Flowering time is April
to June. Fruits on short stalk; round to broadly oval, bluish black, usually with
3 seeds. The fruit is a berry-like cone which is green the first year and ripens to
a bluish-black or dark purple color in the second year.

The harvest of juniper fruits had a long tradition in Slovakia. Juniper was
used for the production of the spirit called “Borovi¢ka” in many former histori-
cal regions of the Slovakia. Juniper could also be used for jams, herbal teas
and sometimes it was consumed fresh. In the kitchen, it was used as a spice.
To know chemical composition of the raw material of juniper berries is very
important for industrial production of the “Borovicka” - alcoholic beverage. In
regard to the final quality of this Slovakian national liquor, distiller companies
need to prefer the juniper fruits with the high pinene contents, as donors of
aroma, odor, and lower essential oil quantity.

Samples of juniper fruits were collected from different places (20) in Slovakia
and the contents of essential oil and their GC profiles were determined.

The content of essential oils ranged between 0.50+0.10% and 1.80+0.10%.
The qualitative-quantitative characteristics of the juniper essential oil were
presented four main conponents: a-pinene (29.0+0.68 — 61.0+0.60%), sabi-
nene (8.00+0.30 — 22.0+0.98%), myrcene (7.5+0.10 - 16.2+0.66%) and caryo-
phyllene (3.5+0.30 - 17.5+0.33%). Ecological diversity of sites, where juniper
occurs, its geological age tertiary resulted in great variability, that is, adapta-
tion to the specific conditions (ecotypes, chemo types, varieties, etc.).
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Solanum L. (Solanaceae), with approximately 1400 species, which has econom-
ically important species such as tomato (S. lycopersicum L.), eggplant (S. me-
longena L.), and potato (S. tuberosum L.). Many species of Solanum are known
in Brazil as “jurubeba” and used in folk medicine for the treatment of various
diseases, such as hepatic and renal dysfunctions, inflammations, syphilis, ex-
ternal ulcers, tuberculosis and anemias [1]. The objective of this work was to
obtain a kind of fast yet informative fingerprinting for species of Solanum of
the Erythrotrichum clade [2], which are erroneously identified. Nine species of
Solanum were examined for their affinities. The samples were prepared directly
on a KBr pellet and analyzed on the Cary 630 FTIR Spectrometer. The baseline
procedure for all spectra was done using the software Spectra Gryph 1.2.10 by
processing the spectra with an adaptive coarseness of 15 and 0 offset. Then, the
spectral data were normalized (absorbance 0 and 1) and processed in Past 3.22
Software for principal component analysis (PCA). These fingerprints were then
analyzed by the PCA, revealing the affinities of the species and suggesting two
groups: one with species of the section Erythrotrichum and, the other, with spe-
cies of the section Polytrichum, sensu [3]. What is found particularly worthy of
interest here is the fast and informative method used for fingerprinting. While
the method is not new, the present application appears to be an important
technique for distinguishing among complex species of Solanum.
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Anthocyanins, flavonoids and organic acids widely occurring in extracts of the
fruits of Aristotelia chilensis (“Maqui”), concertedly acts on the expression of
cyclooxygenase-2 (COX-2), NF-kB, HT-29 and Caco-2 colon cancer cell growth
inhibition and on the production of inflammatory mediators. To assess the anti-
inflammatory effects of extracts from fruits of “Maqui Berry”, on the HT-29 and
Caco-2 colorectal cancer cell lines by measuring COX-2 and NF-kB as well as
to analyze their antioxidant activities effects . Methanol/water extracts and its
partitions (acetone and ethyl acetate) from three varieties of “Maqui” were used
to access their effects on growth of HT-29 and Caco-2 colon cancer cells, COX-2,
NF-kB, NO formation, oxidations by DPPH, TBARS, FRAP and ORAC. Fractions
rich in anthocyanins, exhibited potent chemoprotective abilities on decreasing
growth of HT-29 and Caco-2 colon cancer cells. The results indicated that the
extracts suppressed the production of nitric oxide (NO), through the down-reg-
ulation of inducible nitric oxide synthases (iNOS). Growth of HT-29 and Caco-2
cells was suppressed. Their structural features showed inhibition of NF-kB and
COX-2 protein expressions and a potent antioxidant activity by assays of DPPH,
FRAP, TBARS and ORAC. The inhibition of growth cells and NO production by
selected extracts was dose-dependent with significant effects seen at concen-
tration as low as 25.0 and 10.0 ppm, respectively. The phenolics (anthocyanins,
flavonoids, and organic acids) that occur in these samples may provide thera-
peutic potential against colon cancer.
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Background: Herbal taste has been considered in traditional medicine as an
ethnopharmacological descriptor indicative of therapeutic activities [1]. In a
previous study we found that bitter phytomolecular taste of Indian herbals
is associated with ayurvedic anti-inflammatory activity (sankr. sothahara) [2].
Aim: To establish whether there are correlations between phytochemical
tastes/ orosensations and evidence-based anti-inflammatory activity.
Methods: A database was constructed by integrating the taste of 466 phy-
tochemicals (listed in the PhytoMolecularTasteDB [3]) and the eventual evi-
dence based- anti-inflammatory activity. A literature search was performed
using the following phrase “specific phytochemical name AND antiinflamma-
tory”, (e.g. azadirachtin AND antiinflammatory) in PubMed, Elsevier databases
and Google Scholar. The relevant studies were collected regardless of study
design, language, year of publication or publication status. Standardized cri-
teria were utilized for selection. Antiinflammatory activity was considered to
be evidence- based if supported by at least one in vitro, animal or human
study. Potential associations between taste of the phytoconstituents and
anti-inflammatory activity were statistically analyzed using chi square test.
Results: The anti-inflammatory activity was found to be significantly associ-
ated with bitter taste (p = 0.006) and astringent orosensation (p = 0.02), but not
with pungent orosensation or with sweet or salty tastes. Interestingly, lack of sour
taste seems also to be associated with anti-inflammatory activity (p = 0.03).
Conclusions: Both bitterness and astringency appear to be associated
with anti-inflammatory activity. Further experimental studies are required to
confirm and understand the biological mechanism of this linkage.
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Plants have been used for treatment throughout humanity. Recent investiga-
tions focus on optimizing the extraction processes of commonly used plants
for pharmacy shelf. This study aimed to investigate the neuroprotective effect
of optimized system extracts of Morus nigra L. fruits that had been previously
reported with anti-inflammatory, antiviral, antidiabetic activities. Extraction
was performed with supercritical carbon dioxide, subcritical water and micro-
wave assisted extraction systems as advanced extraction technologies; follow-
ing conventional methods as orbital shaker and sonification. Optimization of
the extraction was performed with Box-Behnken Design regarding tyrosinase
inhibitory activity; quantitative determination of total phenol, flavonoid and
anthocyanin contents carried out with spectrophotometer; the evaluation of
anthocyanin content analysis as cyanidin-3-glycoside, cyanidin-3-rutinoside,
pelargonidin-3-glycoside and pelargonidin-3-rutinoside were determined by
UPLC-DAD-ESI-MS/MS [1]. Selected extracts were evaluated for neuroprotec-
tive effects by analysing viability in SH-SY5Y neuroblastoma cells by using WST-
1 assay [2]. Remarkable number of the extracts at indicated concentrations (10
and 100 pg/ml) were found to protect SH-SY5Y cells from 6-OHDA-induced tox-
icity by increasing cell viability. Maximum protection was observed following
pretreatment of orbital shaker extract with 10 pg/ml and cell survival was sig-
nificantly increased from 68.21 £ 13.73% (6-OHDA only treated cells) to 141.72
+ 49.28% (p<0.05). Among the extracts obtained by advanced techniques the
microwave assisted extract with 10 pg/mlincreased the cell to 129.97 + 28.96%
(p<0.05) with promising neuroprotective activity.
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In the last decade the need of plant-derived cytotoxic compounds exceeds
the possibilities for obtaining them from naturally-grown sources. In vitro
plant biotechnology offers a unique and often invaluable alternative of pro-
duction of complex biologically active substances without harming the flora
[1]. Astragalus glycyphyllos L. (Fabaceae) is a plant native to Bulgaria that has
been reported to contain triterpenoid saponins and flavonoids. It is used in
folk medicine as an antihypertensive, diuretic, anti-inflammatory, anti-tu-
mour, laxative, expectorant, etc. [2, 3].

The aim was to investigate the cytotoxicity of in vitro cell cultures, obtained
from A. glycyphyllos.

Three types of in vitro cultures were developed - callus, shoot and suspen-
sion cultures. Murashige and Skoog’s medium, supplemented with various
concentrations and combinations of plant growth regulators and different
photoperiods were used.

In all cultures the saponin content was determined by a LC-MS method.
Compared to the wild grown species, in vitro shoot cultures accumulated double
the amount of the main saponin (225.00 ng/mg dw) found in the plant. Saponin-
rich fractions obtained from different cultures were tested for cytotoxicity on a
panel of various malignant human cells and IC,  values were determined.

In vitro cultures of A. glycyphyllos could serve as an alternative way for pro-
duction of saponins, with promising cytotoxic activity.
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Verbascum species (mulleins) are very well-known herbs used since ancient
times in traditional folk medicine of many European countries as oral or topic
remedies for coughs, bronchitis, asthma, hemorrhoids, migraine, wounds and
eczema [1]. More than 200 secondary metabolites (iridoids, phenylethanoids,
flavonoids, saponins, phenolic acids and polysaccharides) have been previ-
ously reported in Verbascum species [2].

This work was aimed at isolating acylated catalpol-type iridoid digly-
cosides from V. ovalifolium Donn ex Sims and V. blattaria L. and investi-
gating their inhibitory potential on interleukin 8 (IL-8) and tumor necro-
sis alpha (TNF-a) production in lipopolysaccharide-stimulated neutro-
phils. Application of high-performance countercurrent chromatography
(HPCCC) with various two-phase solvent systems composed of n-hexane-
ethyl acetate-n-butanol/methanol-water afforded premnacorymbosides
A and B, saccatoside, scorodioside and 6-0-(3"4"-di-O-trans-cinnamoyl)-
a-L-rhamnopyranosylcatalpol from V. ovalifolium, as well as 6-O-(4"-O-
trans-p-coumaroyl)-a-L-rhamnopyranosylcatalpol, scrophuloside A3 and
gmelinoside L from V. blattaria. At 50 uM, scorodioside and premnacor-
ymboside A showed the most promising IL-8 inhibitory effects (inhibi-
tions of 64.66% and 61.23%, respectively), whereas 6-0-(3",4"-di-O-trans-
cinnamoyl)-a-L-rhamnopyranosylcatalpol was the most active compound
against TNF-a production (inhibition of 81.03%). Acylated catalpol-iridoid
diglycosides with a cinnamoyl group linked at C2” were more potent than
those substituted at C3” or C4". Acetylation significantly enhanced the

QO

activity of cinnamoyl-substituted derivatives. Furthermore, an additional
cinnamic acid residue clearly potentiated the TNF-a inhibitory effects. This
is the first time these iridoids diglycosides were isolated from Verbascum
genus and their cytokine down-regulatory properties were proven.
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Phytochemical standardization has been developed to qualify and determine
the content of phytoestrogenic isoflavones in the dry herbal formulation ob-
tained from the green, aerial parts of Trifolium medium L. (zigzag clover). The ef-
ficient extraction technique assisted by the operation of ultrasounds (UAE) was
performed for obtaining a series of 50% (v/v) aqueous-ethanolic extracts that
were further combined, condensed to dryness, diluted with water and, finally,
dried in vacuo.These processes led to obtaining the lyophilisate (TML), that was
further subjected to the standardization procedure using the coupled RP-LC/
PDA method. A gradient chromatographic system, with acetonitrile and 0.001
M phosphoric acid, and an Aquasil C18 stainless-steel column (250 x 4.6 mm
i.d,; dp =5 um), were used, as the mobile and stationary phase, respectively.
Detection of all isoflavones was performed at 260 nm. Both glycosidic (ononin,
sissotrin, daidzin, genistin) and aglycone (formononetin, biochanin A, daidzein
and genistein) forms have been identified and quantified in TML as the pre-
dominant compounds. The total isoflavone content in TML exceeded 12% of
dry weight. Cytotoxic effects of TML and reference substances (formononetin
and ononin) were examined on MCF-7 (progesterone and estrogen receptor-
positive human breast epithelial adenocarcinoma) and MDA-MB-231 (a triple
negative human breast adenocarcinoma) cell lines (obtained from American
Type Culture Collection) using MTT assay.

Satisfactory results have been obtained, especially as regards to inhibiting
a viability of TML-treated MDA-MB-231 cells, compared to control, therefore
not only estrogenic but also non-estrogenic model of TML cytostatic activity
may be suspected, including other types of polyphenolic compounds.
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Hypoxia is positively correlated with inflammation and various chronic dis-
eases. Folic acid as a dietary compound has been shown to ameliorate in-
flammatory reactions, but the metabolism of folic acid protecting against
hypoxia-induced injury is still unclear. In our study, we examined the inflam-
matory signal transduction pathway in folic acid treated human pro-myelo-
monocytic cells (THP-1 cells) under hypoxic culture conditions. Our results
indicated that the supplementation with folic acid significantly reduced the
levels of interleukin 1p, interleukin 8, tumor necrosis factor and increased
levels of interleukin 10 in cells under hypoxic conditions. Treating THP-1
cells with folic acid suppressed oxidative stress, hypoxia-inducible factor 1a
(HIF-1a), and upregulated PHD1 in a dose-dependent manner. Folic acid
suppressed hypoxia-induced Akt phosphorylation and NF-kB translocation
[1]. Additionally, folic acid targeted the activation of Janus kinase 2 (JAK2),
down-regulated the phosphorylation of activators of transcription 3 (STAT3)
in cells. However, the absence of folic acid did not make cells more vulner-
able under hypoxic conditions. In conclusion, folic acid efficiently inhibited
the inflammatory response of THP-1 cells under hypoxic conditions by me-
diating PI3K/Akt/HIF-1a and JAK2/STAT3 signaling pathway. Our study sup-
ports a basis for treatment with folic acid for chronic inflammation, which is
correlated with hypoxia [2].
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Aspalathus linearis, (Burm. f.) Dahlg., Fabaceae, is a commercially important
South African legume endemic to the Cape Floristic Region. It is globally recog-
nized for its production of rooibos tea. It occurs naturally in the Cederberg re-
gion of the Western Cape and in the south-western parts of the Northern Cape.
This plant exhibits a plethora of health benefits and extracts are used as active
ingredients in cosmetics, dietary supplements, alcoholic beverages as well as
food products that are exported across the globe. Rooibos research often fo-
cuses on its powerful antioxidant properties due to the abundance of flavo-
noids and other phenolic compounds found throughout the plant. The focus of
this study was to discriminate wild rooibos ecotypes from various geographical
regions and assess relatedness and genetic diversity between these wild popu-
lations using the concepts of phylogeography. Phylogeographical analysis of
both chloroplast and newly developed species-specific nuclear markers (mi-
crosatellites), reveal population structure, genetic differentiation and genetic
diversity of these wild rooibos populations. We investigated the intrapopula-
tion and interpopulation differences of the metabolomic profiles of the wild
ecotypes using an LC-MS/MS approach. The phenolic chemistry of the samples
revealed three main clusters, yet each population showed distinct chemical
profiles. Novel phenolic compounds were also detected in these wild rooibos
populations. The biochemical data was then integrated to the genetic data to
better understand the metabolomic-genetic networks at play linked to rooibos
ecological types. Lastly, this study aimed to establish a method of conservation
for these threatened legume species utilizing micropropagation protocols.
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Halophytes can withstand saline soils containing up to 1.7 M NaCl, and other
stressful abiotic constraints, such as drought and high light intensity. Several
halophytes have ethnomedicinal applications (e.g. for the treatment of derma-
tologic disorders), bioactive properties (e.g. antioxidant) and are edible (e.g.
Salicornia). They can be cultivated in conditions where glycophytes cannot (e.g.
saline irrigation systems including brackish water, or aquaculture effluents)
and the levels of bioactive components may be manipulated by agrotechnical
practices (e.g. irrigation water salinity and harvest regime). In our previous work
the halophytes Limonium algarvense Erben and Polygonum maritimum L. were
identified as promising sources of ingredients for the cosmetic, food, pharma-
ceutical and veterinarian industries. In this work these species were produced
in a greenhouse under irrigation with artificial saltwater (100/200 mM), and
aquaculture effluents (whole water/1:1 dilution). Plant growth performance
was evaluated, and extracts from obtained biomass were evaluated for in vitro
antioxidant, anti-inflammatory, toxicological properties, and for chemical com-
position. Increased irrigation salinity reduced plant growth and yields. Extracts
maintained in vitro biological properties and interesting chemical profile, de-
pendent on the salinity and harvest regime. These data suggest that the bio-
logical and chemical properties of both species are maintained under saline
irrigation, being promising candidates for production in saline agriculture.
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Liposomes and drug-in-cyclodextrin-in-liposome (DCLs) were recognized as ef-
fective drug delivery systems applied to preserve essential oil components en-
larging their applications in pharmaceutical industries [1, 2]. We investigated the
effect of chemical structure, aqueous solubility, octanol/ water partition coeffi-
cient (log P), and Henry’s law constant on the encapsulation and release of essen-
tial oil components from liposomes and drug-in-hydroxypropyl-f-cyclodextrin-
in-liposomes (DCLs) constituted of lipoid S100 and cholesterol. Using the ethanol
injection method, the essential oil components estragole, eucalyptol, isoeugenol,
pulegone, terpineol, and thymol were encapsulated into conventional liposomes
and DCLs. The formulations were characterized for their particle size, drug encap-
sulation efficiency and loading rate, phospholipids and cholesterol incorporation
rates, drug release, and storage stability. The features of essential oil components
promoting their incorporation in conventional liposomes were the presence of
a hydroxyl group in their structure and exhibiting a low Henry’s law constant as
well as a low aqueous solubility value. Also, the drug release from liposomes was
controlled by the liposome size and composition. Regarding DCLs, the drugs
manifesting high log P values were better loaded into vesicles. Furthermore,
DCLs exhibiting a high encapsulation efficiency value presented delayed drug
release compared to the corresponding inclusion complex. In conclusion, several
parameters control the incorporation and release of essential oils from liposomes
and DCLs and should be considered in future studies.
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Diabetes is a condition of multifactorial origin, and has recently been rec-
ognized as being influenced by the intestinal microbiota. Loss of pancreatic
beta cell mass can be observed in both type 1 (TIDM) and advanced type 2
diabetes mellitus. Research in both animal models and humans has revealed
beta cell regeneration-associated signaling pathways that are influenced by
probiotics and their metabolites, triggering proliferation and activity of pan-
creatic beta cells directly and indirectly by production/fermentation of SCFAs
and GABA [1]. In our ongoing biodiscovery program to identify bacterial sec-
ondary metabolites with pancreatic beta cell regeneration-promoting activ-
ity, we are using a transgenic zebrafish model of T1DM with pharmacologi-
cally inducible cell-specific ablation of pancreatic beta cells, Tg(ins:cfp-nfsb).
This microscale in vivo bioassay enables the rapid assessment of the bioactiv-
ity of whole extracts, chromatographic fractions, and pure metabolites [2, 3]
with regard to their potential to promote pancreatic beta cell regeneration.
Using this bioassay, we are screening probiotic strains and their primary me-
tabolites, e.g. short-chain fatty acids (SCFAs), for their ability to increase beta
cell mass. Active strains and metabolites will next be analyzed using qRT-PCR
of beta cell markers, immunohistochemistry analysis and a free glucose assay.
Additional tests in higher animal models will help determine which of these
probiotics and their metabolites have therapeutic potential for TIDM.

Acknowledgements: We thank Didier Stainier and Christian Helker of the
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for the kind gift of the Tg(ins:cfp-nfsb) zebrafish line.
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Metabolite detection in complex biological matrixes is always a great chal-
lenge because of the multiple types of endogenous components. The current
study is focused on Kendrick Mass Defect (KMD) analysis as a powerful data
mining tool which could be used in understanding complex mass spectra
such as those of plant extracts [1]. Building Kendrick plots allows easy differ-
entiation of small structural differences as methylation, respectively demeth-
ylation of molecular ions of certain group of compounds falling in the same
homologous order. Thus, the trimethoxyphenyl group of colchicine binding
site tubulin inhibitors (CBSIs), which exerts the most dominant effects on
modulating the pharmacological properties, is easy to be defined by high
resolution accurate mass analysis [2].

Herein we have demonstrated a complex approach of LC/MS data inter-
pretation of different plant sources, which resulted in tentatively identifica-
tion of several CBSIs. Comparative analysis of different in vitro cultures and
native sources of Gloriosa superba showed the presence of various tropolone
type alkaloids such as colchiceine, gloriosine, demecolcine, gloriosamine D,
cornigerine, etc. Glycosylated colchicinoids, which may have more beneficial
effects and a better toxicity profile in comparison to aglycones, were also ob-
served [3]. Analysis of in vitro cultures and native sources of different Linum
species resulted in the identification of several aryl-tetralin-type lignans, such
as podophyllotoxin, 6-methoxy podophyllotoxin, acetyl podophyllotoxin,
etc., known to be strong tubulin inhibitors.

QO
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Hairy root cultures represent a convenient tool in plant biotechnology due
to many advantages such as high growth rate without external supply of
phytohormones, particularly auxins and cytokinins. Therefore, the influence
of these hormones has not been investigated so far with respect to meta-
bolic modulations or elicitiation of production of valuable metabolites by
hairy roots. This study was aimed to investigate the effect of selected plant
hormones on the synthesis of sterols in marigold (Calendula officinalis) hairy
root culture (CC16 line), established by transformation with the use of wild-
type Agrobacterium rhizogenes strain ATCC 15834 and grown in liquid %2 MS
medium. Two types of phytohormones: cytokines (naturally occurring 6-fur-
furylaminopurine, i.e. kinetin, and synthetic 6-benzylaminopurine, BAP) and
auxins (naturally occurring indole-3-acetic acid, IAA, and synthetic 1-naph-
thaleneacetic acid, NAA) were applied in concentration of 0.75 mg/I during
7 days. Air-dried samples of hairy roots were extracted with diethyl ether in
Soxhlet apparatus. Obtained extracts were separated by preparative TLC on
SiO, in a solvent system CHCI./MeOH (97:3 v/v) and fractions containing free
sterols were directly analyzed by GC-MS/FID. The main sterol profile was com-
posed of cholesterol, campesterol, isofucosterol, sitosterol, sitostanol and
stigmasterol. The total content of sterols in CC16 line accounted for approx.
440 ug/g d.w. Phytohormones markedly influenced the sterol metabolism in
hairy roots, e.g. kinetin increased the content of these compounds by 30%,
particularly the level of predominating stigmasterol (by 32%), campesterol
(31%), sitosterol (by 7%) and isofucosterol (3-fold), whereas the amounts of
cholesterol and sitostanol remained unchanged.
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Nowadays, medicinal plants have an important role in preventing and treat-
ing many diseases. Consumption of berry fruits in their frozen, fresh, or dried
forms have increased. Elderberry fruit belongs to the wild berry category and
is grown in Europe and North America. After collecting, removing impurities,
fresh fruits of elderberry crushed in the blender and used to make extracts.
Extracts were obtained using traditional (maceration) and modern extraction
techniques MAE and UAE (microwave - assisted and ultrasound assisted ex-
traction), and water and 50% ethanol were used as solvents. The content of
total phenols (TP) and flavonoids (TF) were analyzed spectrophotometrically.
Antioxidant potential was analyzed using in vitro antioxidant assays: ABTS
(2,2"-azino-bis (3-ethylbenzothiazoline-6-sulphonic acid), DPPH (2,2-diphe-
nyl-1-picrylhydrazyl) and CUPRAC (cupric reducing antioxidant capacity).
Enzyme inhibitory effects were tested against cholinesterases and tyrosinase.
The results are showed that the water and 50% ethanol extracts acquired by
MAE and maceration had a higher content of TP and TF, than the extracts ob-
tained by the UAE. The most effective antioxidant assay was CUPRAC ranged
from 153.13+£2.25 to 216.99+3.82 mg TE/g E. MAE water and 50% ethanol
extracts was showed stronger antioxidant activity than UAE and maceration
extracts. The examined extracts were demonstrated a very strong enzyme
inhibitory activity, according to all investigated enzymes. The best enzyme
inhibitory activity was realized with MAE ethanol extract according to the ty-
rosinase enzyme 243.70+2.26 mg KAE/g E.

Thanks to the great biological activity and high content of secondary me-
tabolites, fresh fruits of elderberry could be potential phytochemicals, which
could prevent the development of certain diseases.
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The present work aimed to explore effects of irradiation by two laser types
on three samples of Escherichia coli recovered form wound injury patients be-
sides investigating some of their virulence factors and compare them with
the untreated control samples. Laser types used in this study were: neodymi-
um-doped yttrium aluminum garnet pulse Nd: YAG (energy: 200 mJ, distance:
20 cm, time: 10 sec. with 532 nm wave length) and diode (energy: 5 mj, dis-
tance: 20 cm, time: 10 sec. with 650 nm wave length). The genomic assess-
ment of the bacteria was performed via Random Ampliphied Polymorphic
DNA (RAPD PCR) technique through using five oligomeric primers. Results
revealed appearance of new bands and disappearance of others with cer-
tain molecular weights of treated samples comparing with the controls. Nd:
YAG laser scored high effects than the diode. Thermal propagation caused
more changes of DNA. Laser light has antibacterial activity and toxigenecity
against the studied bacteria.
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Iragi Kurdistan contains a large number of medicinal herbs that have been
used for centuries but have not been discovered. Moreover, Kurds have lived
in these mountainous regions continuously for more than 4000 years. This has
allowed traditional healers to gain outstanding knowledge and experience
with nature and the natural herbs and remedies around them. Regretfully,
due to rapid urbanization, this ancient knowledge is threatened and, if not
researched and understood, will be lost.

Allium siculum ssp. leaves are one such plant. This beautiful flowering plant
(known as Handresha in Kurdish) has long been used in villages in Kurdistan.
If a traditional healer is approached by someone who is having difficulty
breathing or difficulty with urination, they encourage the person to take
these leaves. The result seems to be a decrease in urinating and/or breathing
difficulty. They also advise the shepherds to not bring the sheep to eat these
plants because it will lead to excessive urination.

In this presentation, Mr. Serageldin briefly will present examples of Kurdish
medicinal flora and will explain the process he took in identifying the phar-
macological and diuretic properties of this plant. The conclusion of his study
showed that Allium siculum ssp. significantly and safely increased urine flow,
sodium and potassium excretion rate and GFR, and safely reduced blood urea
and serum creatine. While pharmaceutical treatments have the unwanted
side effects of hypokalemia and hyponatremia, this natural plant did not.
Further studies are needed, but the preliminary results of Mr. Serageldin’s
work are very promising.
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Bignoniaceae is a most important lianas family, which has about 82 genera and
827 species centered in the neotropics [1], which includes the largest group of
neotropical lianas [2]. This work was performed with the objective to carry out a
morphoanatomical study of epidermis of nine species of Bignoniaceae known
as medicinal: Amphilophium crucigerum (L) L.G. Lohmann, Anemopaegma
citrinum Mart. ex DC, Bignonia ramentacea (Mart. ex DC.) L.G.Lohmann,
Bignonia sciuripabulum (K.Schum.) L.G.Lohmann, Dolichandra unguis-cati (L.)
A.H.Gentry, Fridericia dichotoma (Jacq.) L.G.Lohmann, Fridericia parviflora (Mart.
ex DC)) L.G.Lohmann, Handroanthus impetiginosus (Mart. ex DC.) Mattos and
Xylophragma sp. Paradermic sections were performed on samples of fresh and
fixed leaves, according to usual techniques of plant anatomy, with support of
optical and scanning electron microscopy. The anticlinal walls of epidermal
cells were sinuous on the abaxial surfaces of eight species, except in B. ramen-
tacea; the types straight, curved and sinuous also were observed on the adaxial
surfaces. All species showed hypostomatic leaves and anomocytic stomata at
the level of epidermis, except in F. parviflora with the anisocytic type. Most spe-
cies showed more than one type of stomata, especially anomocytic and aniso-
cytic; the cyclocitic and paracytic types also were observed in B. ramentacea
and F. parviflora, respectively. Idioblasts of crystal prismatic were observed in
three species. All species showed glandular and eglandular trichomes, and sev-
en species also showed peltate trichomes. The set of epidermal characters and
their annexes, mainly the trichomes morphology, were distinctive parameters
to separate the species.
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Shoot cultures of Balkan endemic Sideritis scardica were initiated and treat-
ments with plant growth regulators (PGR) and activated charcoal (AC) were
performed. Cytotoxicity of the ethyl acetate and butanol fractions of the
methanolic extract of commercial samples of S. scardica was tested on MCF7
(human breast adenocarcinoma cell line) and compared with the same prep-
arations of the in vitro cultured plant in PGR-free medium. Chemical charac-
terization of the samples was performed by LC/MS analysis.

While the ethyl acetate fraction exhibited marked cytotoxic activity, no
negative effect on cell growth, as compared with the control non-treated
cells, was recorded for the butanol preparation of the commercial sample. All
in vitro samples, cultivated in the control medium, showed weak cytotoxicity
against the tested adenocarcinoma cell line.

Chemical analysis demonstrated that cytotoxicity of the most active ethyl
acetate fraction of the commercial sample was related to its enrichment in
flavone derivatives and especially with the predominance of apigenin, hypo-
laetin and isoscutellarein glycosides, combined with significant drop of phe-
nylethanoids. On the contrary, the butanol fraction was highly enriched in
phenylethanoids, present together with the flavones.

Interestingly, AC treatments stimulated significantly biomass and flavo-
noids (luteolin, apigenin and hypolaetin derivatives) as compared with PGR
application.

The results demonstrate the high cytotoxicity of flavones, and are indica-
tive of the possible cytoprotective effect of phenylethanoids in Sideritis scard-
ica extract. The conducted biotechnological experiment led to the achieve-
ment of differential stimulation of phenolics productivity in vitro, which could
be a promising approach in obtaining plant biomass with desired properties.
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Elicitation is widely used to increase the production of valuable metabolites in
plantinvitro cultures. One of a class of such valuable metabolites are saponins,
e.g., oleanolic acid glycosides produced by marigold (Calendula officinalis L.).
Hairy root cultures, established by transformation with the use of wild-type
Agrobacterium rhizogenes strain ATCC 15834, has the capacity of the synthesis
of these compounds and their secretion into the surrounding liquid medium.
The aim of the study was to investigate the influence of selected abiotic and
biotic elicitors, i.e. jasmonic acid (JA) and salicylic acid (SA), chitosan, heavy
metals (silver and cadmium ions), UV-C radiation and ultrasound treatment
(50 kHz) on saponin production and secretion. JA (100 uM) was the most ef-
fective, increasing the accumulation of saponins in roots (20-fold) and their
secretion to the medium (113-fold). Low concentrations of SA (50 and 100
pM) increased slightly (by 43%) saponin accumulation and more markedly
(5-fold) their secretion, however, higher SA concentration (500 uM) reduced
slightly accumulation and secretion of saponins. Chitosan was less efficient in
enhancement of saponin production (up to 3-fold) than both hormones, JA
and SA. Heavy metals increased the saponin secretion (up to 12-fold) but they
had harmful influence on hairy roots growth. UV-C increased the saponin ac-
cumulation up to 2.4-fold and their secretion up to 8.5-fold. Ultrasound (20
min exposure) did not change markedly saponin accumulation but increased
their secretion up to 11-fold. The obtained results showed significant differ-
ences in efficiency of various elicitors in enhancement of saponin production.
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An increasing interest for development of new propolis formulations exists
approaching to improve the aqueous solubility of its biologically active con-
stituents, thus enhancing their oral or parenteral delivery and bioavailability.
Recently, a new formulation of micellar propolis was developed, based on
its encapsulation in poly(ethylene oxide)-block-poly(n-butyl acrylate) (PEO-
b-PnBA) copolymers. The obtained stable aqueous colloid systems were
characterized by complete encapsulation of all bioactive lipophilic propolis
constituents and sustained release profile. The performed in vitro safety as-
sessment of cytotoxicity in HepG2 (human hepatocellular carcinoma), L929
(fibroblastoma) and SH-SY5Y (human neuroblastoma) cells indicate benefi-
cial profile of blank micellar carrier and propolis-loaded PEO-b-PnBA micelles.

We found a promising antioxidant protection by the newly developed
propolis-loaded PEO-b-PnBA micelles in different in vitro experimental mod-
els: H,0, — induced oxidative stress in SH-SY5Y cells and in Fe**/Ascorbic acid
induced lipid peroxidation in rat liver microsomes. Cell viability and malon-
dialdehyde (MDA) content were determined as markers of cytotoxicity and
lipid peroxidation damage, respectively. The protective antioxidant effects of
propolis loaded in polymeric micelles were superior as compared to those of
free propolis in both in vitro models, especially in the highest tested propolis
concentration (500 pg/ml).

In conclusion, the high stability and sustained release provided by PEO-
b-PnBA micellar propolis formulation contribute to its favorable protective
effects. Therefore, PEO-b-PnBA micellar propolis formulation might be con-
sidered as a promising delivery system against oxidative stress conditions in
different cells.
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The triterpenoids ursolic and oleanolic acids, as well as, the synthetic com-
pound 2-cyano-3,12-dioxo-oleana-1,9(11)-dien-28-oic acid methyl ester
(CDDO-ME) act as strong activators of the leucine-zipper transcription factor
NRF2, which regulates the cellular redox homeostasis [1]. Herein we studied
the effect of these triterpenoids on neutrophil homing and functions in mu-
rine model of joint damage.

Collagenase-induced osteoarthritis (CIOA) was induced Balb/c mice. CDDO-
ME was injected intraarticularly twice per week starting at day 7 post CIOA at
50 pg/knee. Control sham-group received 0.01% DMSO/PBS. At day 14 the his-
tological damage of the knee joints was evaluated. In vitro CDDO-ME at 100
nM elevated NRF2 and pp38 levels in unstimulated and LPS-stimulated neu-
trophils. NRF2 activation resulted in restricted PARP cleavage in unstimulated
neutrophils but not in LPS activated cells. CDDO-ME, ursolic and oleanolic
acids (1-10 uM) inhibited CXCR4 expression in both neutrophil populations.
In vivo CDDO-ME improved the histological score of joint damage, decreased
MMP-9 and TNF-a levels in synovial fluid, reduced the number and frequency
of blood neutrophils and increased the NRF2 expression. Moreover, CDDO-ME
down-regulated CXCR4 expression and decreased the frequency of apoptotic
Annexin V* neutrophils indicating a suppression of neutrophil senescence.
The higher frequency of mature CXCR4*CD11b neutrophils in bone marrow of
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CDDO-ME-treated mice showed that the triterpenoid stimulated the homing of
senescent neutrophils from blood to bone marrow.

In conclusion, our data suggest that triterpenoids may regulate neutro-
phils senescence via NRF2 activation. These findings are important particu-
larly because CDDO-ME is currently in a number of advanced clinical trials [2].
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Salvia forsskaolei L. occurs in southeastern part of Balkan Peninsula and
Northern Anatolia in Asia Minor. The species is often cultivated in the gardens
as ornamental because of its beautiful violet-blue 2-lipped flowers. So far
the phytochemical studies of S. forsskaolei have been restricted to the roots,
while the information about the composition and activity of the aerial parts
is lacking. The aim of present study was the analyze metabolite profile and
biological effects of extracts obtained from the aerial parts of the species.
The plant material was sampled in a natural population situated at the edge
of Oriental Beech forest in Strandzha Mts (Southeastern Bulgaria). Acetone
exudate and methanolic extract of S. forsskaolei were analyzed for their com-
position by GC/MS and TLC. Free radical scavenging activity was evaluated by
DPPH method. The insecticidal effect was evaluated by dip leaf test method
on Myzus persicae Sulz.

Triterpene was found as the main compound in the acetone exudate, form-
ing about 24% of all detected compounds. Additionally, fatty acids and alco-
hols, alkanes and mono-, di- and tri-saccharides were identified. Scutellarein
6,7,4-trimethyl ether (salvigenin) was identified as the main flavonoid agly-
cone by co-TLC with authentic sample. Phenolic, fatty and organic acids, and
a variety of mono-, di- and tri-saccharides were identified in the methanolic
extract and its fractions. Significant free radical scavenging activity was es-
tablished for methanolic extract of the species - IC_ = 25 ug/mL. Also, moder-
ate inhibitory effect on Myzus persicae was found for methanolic extract. The
information reported is new for Salvia forsskaolei.
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Genus Thymus comprises more than 250 species of perennial herbaceous
or fruticose plants, classified into 8 sections. Total 66 species with numerous
subspecies and varieties are listed in Flora Europaea. Due to the taxonomic
complexity and difficult identification of the species the studies focused on
a relatively small part of the existing diversity. Usually samples of different
species are bulked together for the purposes of the pharmaceutical industry,
and they are designated as Thymus spp., which approach does not take into
account the peculiarities in the phytochemical composition of the different
species. The objective of the review is to make a survey on the phytochemical
investigations and biological activities of the thymes occurring naturally in
Europe. The major part of the studies focused on the determining of essential
oil composition of the species. Very typical phenomenon for the genus is the
chemical polymorphism, which is due both to the ecological factors, and to
genetic variation. Phenolic compounds were studied to a lesser extent. A cor-
relation was established between the phenolic content and antioxidant activ-
ity of extracts with different polarity. Besides antioxidant activity, antibacte-
rial activity has received particular attention in many experimental designs.

The most frequently investigated species are relatively few, while the ma-
jority of thyme species in Europe still remain poorly studied, or not studied
at all. This concern especially the endemic species distributed in remote and
hardly accessible areas.
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Bulgarian rose oil (Rosa damascena Mill.) is one of the world most sought-
after products for its fine aroma and has a status of a protected geographic
indication since 2014. Geographic and botanical origin, environmental con-
ditions and production technology [1] are among the factors, affecting the
chemical composition and quality of essential oil.

According to the international standard (/SO 9842), only fresh rose flowers
are used for oil production. However, at the peak of the harvesting season,
some rose flowers undergo various degrees of fermentation prior to distil-
lation. Both, the amount and the quality of essential oil are affected signifi-
cantly. Although ethanol is a natural occurring component of the rose oil, its
content increases due to the fermentation process and, therefore, could be
used as a marker for this undesired process. The quantitation of ethanol in the
rose oil is usually performed by GC-FID, which brings substantial equipment/
maintenance costs and time for analysis. At the same time the spectroscopic
methods, based on near infrared (NIR), mid infrared (MIR) and Raman spec-
troscopy can provide a fast and non-destructive alternative [2, 3].

The aim of the current study is to offer an alternative approach applying a
simple, fast and non-destructive NIRS method for quantification of ethanol.
For this purpose, quantitative analysis of ethanol content in various rose oil
samples from Bulgaria was performed by means of GC-FID followed by NIR-
spectral measurements and suitable model was developed by calibration of
NIR spectra with partial least squares algorithm (PLS).
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Essential oils (EO) have been widely used all over the world and their use
is constantly increasing because of the strong demand for pure natural in-
gredients in many fields (in fine perfumery, as natural cosmetics and cos-
meceuticals, as food supplements and in clinical aromatherapy). EO are of
high-added value and therefore, they are often subject of adulteration by
adding non-volatile ingredients, synthetic compounds, or cheaper essential
oils. Bearing in mind the extremely complex chemical composition of the
EO, sophisticated analytical techniques are required ensuring quality con-
trol and consumer safety.

The development of stable chiral phases for GC, has allowed detailed study
of enantiomeric composition of the volatile compounds. ES-GC has become
an important technique for detection of adulterants, essential oil profiling
and quality control, based on the fact that plants produce metabolites mainly
as chiral molecules. Thus, diastereomer and enantiomer composition, which
is characteristic for the geographic and botanical origin, can allow detection
of accidental or deliberate addition of a synthetic products or even the dis-
crimination of different geographic or botanical origin.

Therefore, the aim of the current study is to explore composition of some
chiral components, which are important quality and authenticity markers in
Bulgarian lavender and rose oil samples by means of ES-GC/MSD/FID. In this
respect linalool, rose oxides and citronellol in rose oil and linalool, camphor
and linalyl acetate in lavender oil samples have been studied and an analyti-
cal protocol for detection of synthetic citronellol, linalool and linalyl acetate
was developed.
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Diabetes mellitus is a metabolic disease that affects an increasing percent of
the global population. In recent years phytochemistry based alternative ap-
proaches to the conventional treatment are establishing themselves as valu-
able tools in the management of diabetes [1]. Hesperetin, the aglycone of the
naturally occurring flavanone-glycoside hesperidin, possesses anti-oxidantion,
anti-hypercholesterolemia, anti-hypertension, anti-inflammatory and anti-ana-
phylaxis properties [2] but also proved beneficial effects in diabetes experimen-
tal models [3]. The aim of the study was to investigate the degree of protection
on the diabetes onset and treatment outcome of a hesperetin based enriched
diet, in a murine diabetes model. The healthy Wistar rats diet was enriched with
hesperetin [0.02 mmols/kg body weight (bw)] or hesperetin - vanadyl sulphate
(0.02 mmols/kg bw — 0.1 mmols/kg bw) for 30 days. In the 22" day of the ex-
periment the animals were exposed to alloxan (130 mg/kg bw i.p.) in order to
induce diabetes. At the end of the experiment glycaemia and lipid profile was
evaluated. The results pointed out an improvement of the glycaemia, triglyc-
erides and my abstract cholesterol levels for both hesperetin and hesperetin -
vanadyl sulphate groups compared to the control groups.
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Mentha gattefossei Maire (Lamiaceae) is a perennial and aromatic plant, en-
demic to Morocco [1]. Its aerial parts are used traditionally to alleviate symp-
toms of the digestive disorders, bronchitis, cold, cough and migraine. Also,
the plant is used as food and for flavoring purposes [1, 2]. This study assessed
the polyphenolic profile and antioxidant activity of an alcoholic extract ob-
tained from aerial parts of M. gattefossei species cultivated in Republic of
Moldova within ex situ conservation programmes at international level. The
extract of M. gattefossei was subjected to HPLC-DAD-ESI-Q-TOF-MS/MS analy-
sis and separated on a Phenomenex Gemini C18 (100 X 2 mm, 3 pm) column,
with a gradient obtained from 0.1% formic in water and 0.1% formic acid in
acetonitrile. The levels of total phenolics and flavonoids were also estimated.
The extract showed potent reducing capacity and free radical scavenging
properties and also good iron-chelating activity. The metabolite profiling
revealed the presence of several phenolic acids (hydroxybenzoic acid, chlo-
rogenic acid, rosmarinic acid, salvianic acid A, syringic acid) and flavonoids
(diosmin, isoquercitrin, acacetin rutinoside). Of these, rosmarinic acid was by
far the major phenolic compound, its content reaching 12.42 + 0.23 mg/g
extract. This investigation provided an insight on polyphenols from Mentha
gattefossei and their bioactivity.
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The aim of this work was to evaluate the antibacterial effectiveness of moru-
sin and kuwanon G, prenylated constituents of mulberry tree, both alone and
in combination with conventional antibiotics against methicillin-susceptible
(MSSA) and -resistant Staphylococcus aureus (MRSA) and Staphylococcus epi-
dermidis strains. Minimum inhibitory concentrations (MICs) were determined
by the broth microdilution assay [1] whereas potential synergistic interactions
were assessed by the checkerboard and time-kill assays [1, 2]. Data from the
latter two assays were analysed and interpreted using the fractional inhibi-
tory concentration index (FICI) and the difference in bacterial killing induced
by the combination prenylated compound - antibiotic in comparison to the
most active component of the combination tested alone, after 24 h incuba-
tion (ALC,, expressed as Iog10 CFU/mL). Morusin and kuwanon G inhibited
the bacterial growth with MIC values of 6.25 and 12.5 mg/mL, respectively.
Morusin and kuwanon G showed different extent of synergism with antibiot-
ics (oxacillin, gentamicin, tetracycline, ciprofloxacin) against Staphylococcus
strains (FICI = 0.12-0.38) with significant enhancements of antibiotic activity
(4-512 fold). Moreover, morusin showed antibiotic resistance reversal effects:
it reversed oxacillin resistance of MRSA and tetracycline resistance of S. epider-
midis. Two combinations, namely morusin-oxacillin and morusin-gentamicin,
at ¥2MIC, showed bactericidal synergy against MRSA (ALC, , > 2 log, CFU/mL).
Combinations of morusin or kuwanon G with antibiotics seem to be a promis-
ing approach in the treatment of staphylococcal infections.
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Medicinal and aromatic plants (MAP) have always been an important ele-
ment in maintaining and improving human health and vitality. The study
focused on Echinacea purpureea - a medicinal and aromatic plant - which
was selected for its high content of total phenols and antioxidant activity.
Improvement of extraction methods is the main concern of the researchers
for an efficient material exploitation and reduction of quantities of plant
waste resulted from the extraction processes. Therefore, we have opted in
this study for a comparison between three MAP extraction methods us-
ing modern techniques, two of them being green methods: microwave
hydrodiffusion and gravity, solvent-free microwave extraction and acceler-
ated solvent extraction. The optimization study consisted in the usage of
experimental design statistical techniques based on polynomial equations.
In this study, favorable conclusions can be drawn regarding the selection of
the optimal extraction parameters for each method, following an optimal
ratio between the extraction results and material resources used in the pro-
cess. Also, the efficiency of the accelerated solvent extraction (ASE) method
was assessed. Optimal operational conditions with regard to extraction
temperature (50-130 °C) and solvent concentration (methanol : water 70 :
30, v/v) were identified in order to maximize the extraction of useful com-
pounds from Echinacea (Echinacea purpureea).
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Centella asiatica, which belongs to the Apiaceae family, is a tropical and sub-
tropical medicinal plant [1]. It contains a variety of triterpenoids, including ma-
decassoside, asiaticoside, madecassic acid, and asiatic acid [2]. In the present
study, C. asiatica hairy root (HR) cultures were established from petiole and
leaf segments via Agrobacterium rhizogenes-mediated transformation for the
triterpenoid production. In total, 36 lines were confirmed using PCR amplifi-
cation of rol B genes, and eight HR lines were selected for further study. Line
HP4, derived from the petiole, displayed the highest growth index, whereas the
highest triterpenoid saponin accumulation (46.5 mg/g DW) was noted in line
HP2. Accumulation of triterpenoid saponins was 1.4-fold higher in hairy root
cultures derived from the petiole than those derived from leaves. Furthermore,
to increase secondary metabolite accumulation, the hairy root cultures were
subjected to treatment with precursors (squalene and pyruvic acid) and elic-
itors. Treatment with squalene at 2.5 mM and pyruvic acid at 5 mM led to a
greater degree of triterpenoid synthesis (57.53 and 29.13 mg/g DW, respective-
ly) than did the other treatments. However, the highest triterpenoid content
was obtained following treatment with 400 uM methyl jasmonate (60.25 mg/g
DW). The results indicated that C. asiatica hairy root cultures could rapidly ac-
cumulate biomass and could be scaled up to enable growth in bioreactors for
the production of triterpenoids for the pharmaceutical and cosmetic industries.
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Aims: Considering the preclinical evidences showing that polyphenolic com-
pounds may exert antinociceptive effects, the present work aimed to study
preventive effects of a coffee polyphenolic extract (CPE) in spinal cord-in-
duced neuropathic pain development in mice.

Methods: Female CD1 mice were subjected to mild SCI and daily treated
with CPE (10 and 15 mg/kg; i.p.) during the first week post-surgery. Thermal
hyperalgesia and mechanical allodynia were weekly evaluated up to 21 days
post-injury (dpi), by means of Hargreaves test and Von Frey filaments respec-
tively. The locomotor functional recovery after SCI was assessed by Basso
mouse scale (BMS). In addition, at 21 dpi, histological analysis was carried out
to study the levels of astrogliosis (GFAP) and microgliosis (Iba1). To obtain the
polyphenolic extract, the vegetal material was boiled with saline solution.
The extract polyphenols quantification was performed by Folin-Ciocalteu
method, using gallic acid as standard.

Results: The concentration of total polyphenols in the CPE was 1985 mg/L.
Mechanical allodynia and thermal hyperalgesia development was significant
attenuated in treated SCl-animals up to 21 dpi. Both doses reduced the reac-
tivity of astrocytes but only the lowest dose (10 mg/kg) reduced the reactivity
of microglia. No major impairment in locomotor function was detected at any
experimental group according to BMS test results.

Conclusion: CPE treatment may be a suitable therapeutic strategy to pre-
vent development of spinal cord injury-induced neuropathic pain.
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Centaurea mannagettae Podp. is a species of high conservation importance
distributed in Bulgaria and R Macedonia. It is included in the IUCN Red List of
Threatened Plants, the Bulgarian Biodiversity Act and the Red Data Book. This
taxon is found in dry, stony places on limestone in the mountains of Pirin,
Rila and Slavyanka, as well as in two hilly regions - Besaparski Hills and Sakar.
The species has wonderful decorative qualities, participate in the composi-
tion of habitats of European importance. Its metabolic profile is also to be
studied. The aim of the present work is to study the status of C. mannagettae’s
populations in Bulgaria, to identify the threatening factors and to formulate
appropriate measures for conservation. Observations were made on 5 popu-
lations. They are small and highly fragmented. The chromosome numbers of
2 of them were studied and 2 ploidy levels were established. The main threat
is due to the destruction/ degradation of the specific habitat as a result of the
use of land for wine production and obtaining of inert materials in Besapara
hills; the construction of ski runs in Pirin Mt.; erosion; low reproductive and
migration potential of the species, etc. It is necessary to preserve the species
in all its populations, because the presence of different ploidy levels suggests
different morphological and genetic variability. At this stage, it is sufficient to
observe compliance with the conservation legislation and to monitor popu-
lations annually.
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Milk thistle, Silybum marianum is a medicinal annual or biennial plant that has
its origins in the Mediterranean basin. Extracts from milk thistle seeds have
been used as a form of treatment for various liver ailments for over 2000 years.
Recent research has supported its efficiency as hepatoprotector [1], and its use
for medication in cases of liver disease, hepatitis and damage to the liver that
was caused by the abuse of alcohol and drugs. The latest research has shown
that silymarin, the main extract from milk thistle is helpful against skin and
prostate cancer [2]. Milk thistle seeds contain between 1.5 and 3% silymarin.
Silymarin is a mix of flavonolignans which include of silychristin, silydiadin, si-
lybin, and silybinin. Given its high medicinal potential, there has been increas-
ing interest in refining extraction methods in order to obtain the highest yields
while minimizing time expenditure and solvent use. This paper is a review of
three extraction methods for silymarins: ASE (Accelerated Solvent Extraction) -
a form of PSE (Pressurized Solvent Extraction), boiling water extraction, as well
as boiling solvents extraction. Taxifolin and silychristin - two important compo-
nents of the complex flavonoid mixture silymarin - were extracted best using
boiling water, whereas silybinin A and silybinin B - the main components of
sylimarin - had the highest yield when methanol was used. The most efficient
extraction method for silybinin A and silybinin B was ACE using methanol.
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Grape pomace is a well-known wine industry by-product and an important
source of polyphenols which presents antioxidant, anti-inflammatory and
anti-cancer properties [1].

Herein, we report the encapsulation of polyphenol grape pomace etha-
nolic extracts into three mesoporous MCM-41-type silica matrices in order
to reduce plant extract sensitivity to light and to improve its stability, while
preserving its antioxidant capacity. For this, pristine MCM-41 silica and het-
eroatom-modified silica materials were prepared according to previously re-
ported procedure that involves an ion-exchange process between surfactant
ions linked on the inner pores surface of silica precursors and the correspond-
ing heteroatom ion in ethanolic solution, followed by the metal oxide forma-
tion on silica surface during the calcination step [2].

Three grapes variety (Cabernet Saugvinon, Feteasca Neagra from the Black
Sea region and commercially available mixed grapes) were used to prepare
grape pomace ethanolic extracts by a conventional extraction [3] or micro-
wave assisted procedure (at 75W MW power).

The polyphenol extracts composition was analyzed by HPLC, and the an-
tioxidant capacity (DPPH and ABTS assays), total polyphenolic and ascorbic
acid content, total flavonoid, as well as total anthocyanin pigment content
were also determined. The encapsulation of polyphenolic extract in pristine
mesoporous silica (MCM-41), silica material modified with ceria (Ce-MCM-41),
which proved radical scavenger properties, or mesoporous silica decorated
with MgO (Mg-MCM-41) was performed through incipient wetness impreg-
nation method and the resulted composite materials show similar antioxi-
dant activity as the corresponding extract.
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Extracts obtained from various medicinal herbs present antioxidant, antimi-
crobial, anti-inflammatory or even antitumoral properties and their benefits
for human health are well known [1]. The aim of this work was to study the
antioxidant capacity and antimicrobial properties of Salvia officinalis (hill area
of Transylvania, Romania) extract encapsulated in mesoporous inorganic ma-
trices, MCM-41 silica, 3-aminopropyl functionalized silica (MCM-APTES) and
titania. The sage leaf extracts at different plant/absolute ethanol ratios were
obtained at reflux either by conventional method or by microwaves irradiation.
For sage ethanolic extracts, the polyphenols content (Folin Ciocalteu method)
and radical scavenging effect (DPPH and ABTS assays) were determined by UV-
vis spectroscopy [2] and their composition through HPLC analysis. Enhanced
polyphenols content and antioxidant capacity were obtained for the sage al-
coholic extract prepared by microwave irradiation. Selected extracts were in-
corporated in mesopores of pristine and functionalized inorganic matrices by
incipient wetness impregnation procedure followed by vacuum solvent evapo-
ration and the total content of natural compounds was determined by thermo-
gravimetric analysis. The antimicrobial activity of common sage extracts and
materials resulted through its incorporation in mesoporous inorganic matrices
was tested against Escherichia coli and Staphylococcus aureus strains. It was
proved that the encapsulated sage extract samples presented good antioxi-
dant capacity and antimicrobial activity.
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Due to high prevalence of infections with resistant Campylobacter jejuni, the
investigation of novel anti-Campylobacter agents is much needed. New con-
trol strategies are increasingly focusing on natural antimicrobials. We pre-
pared ethanol and/or hexane extracts and their fractions from the alpine and
karst plants, traditionally used against intestinal disorders, as are Anaphalis
margaritacea, Juniperus communis, Peucedanum ostruthium, Leontopodium
nivale ssp. alpinum, Origanum vulgare, Thymus vulgaris and Satureja montana.
We investigated their influence on growth inhibition, activity of key efflux
pumps (CmeABC, CmeDEF and CmeGH) and/or on their motility, adhesion,
and quorum sensing (QS) activity. After plant material preparation, using
an accelerated solvent extraction with different solvents, we analyzed their
chemical composition by TLC, GC-MS and HPLC-MS/MS. We determined min-
imal inhibitory concentrations (MICs) with broth microdilution after dying
with resazurin. Further, we investigated their influence on: (i) efflux pumps
with the ethidium bromide accumulation assay, (ii) bacterial membrane in-
tegrity using LIVE/DEAD BacLight assay, (iii) sensitivity of mutants lacking ac-
tivity in CmeABC, CmeDEF and CmeGH efflux pumps, (iv) bioluminescence
measurement of the reporter strain V. harveyi BB170. The results exposed the
influence of all tested extracts on growth, membrane integrity and/or their
efflux pumps. MICs varied from 125 mg/L - 2000 mg/L. The most promising
ethanol extracts of A. margaritacea, and S. montana showed good antimi-
crobial activity by influencing bacterial efflux pumps. J. communis had the
strongest anti-QS activity and anti-adhesion activity. Studies of the mecha-
nism of bioactivity are going on as they are essential for efficient application
of identified anti-Campylobacter compounds.
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The interest on organic plant-based foods is constantly growing due to their
health benefits and ecological importance along with increasing demands of
the consumers for quality foods produced sustainably. Organic apples were
known to present high content in polyphenols, compounds which are recog-
nized to have multiple biological activities [1].

The aim of this work is to evaluate the variations in quality parameters
(firmness, total soluble solids and titratable acidity) and bioactive compounds
(anthocyanins and vitamin C) of three organic apple varieties.

Organic apple varieties (Gala, Golden and Red Prince) harvested at matu-
rity from an organic farm in August and September 2018 were used for this
study. Firmness, total soluble solids and titratable acidity were performed us-
ing instrumental analyses [2]. The total anthocyanin content was determined
in acidified methanolic extracts by a spectrophotometric method whereas
the vitamin C was monitored by HPLC. The firmness and titratable acid-
ity were both significantly higher in Golden variety. The Red Prince variety
showed higher total soluble solids and total anthocyanin content than Gala
and Golden varieties, what recommends their use for processing immedi-
ately after harvesting or in the first few weeks, while the Golden variety can
be stored under controlled conditions for further processing. The data also
pointed that the Golden variety have high vitamin C content as well as higher
firmness and titratable acidity values compared to the red apple varieties.

From these results it can be concluded that quality parameters and bioac-
tive compounds of organic apples are generally influenced by the variety.
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Leaves and stems of lingonberry constitute natural sources of food and bever-
age and are consumed as dietary supplements or pharmaceutical products for
health benefits. In plants, the quality and quantity of phenolic compounds are
influenced by the parts of the plant to be used.

The aim of this study is to compare the dynamic accumulation of phenolic
compounds in leaves and stems of lingonberry.

For this work leaves and stems of wild lingonberry were collected from
Borca (Neamt, Romania) during the year 2017. The total phenolic content
of the ethanolic extract solutions was determined by the Folin-Ciocalteu
method and expressed as gallic acid equivalents, whereas the characteriza-
tion of the respective phenolic compounds were monitored by using Ultra
Performance Liquid Chromatography (UPLC).

Qualitative analysis showed the predominant presence of quercetin gly-
cosides and monomers and oligomers of catechin and epicatechin, in both
leaves and stems. The total phenolic content in leaves, either by Folin method
or UPLC, was higher than in stems. Stems were found to contain predomi-
nantly flavanol oligomers as the more abundant class of the total weight of
phenolic compounds. In leaf extracts, arbutin appears as the major constitu-
ent of phenolic compounds.

Results from this study indicated that all aerial parts of lingonberry are
suitable for valorization as sources of natural phenolic compounds as well as
to be valuable feedstocks for the production of herbal supplements.
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Oxidative stress is a key mechanism involved inmany chronic diseases includ-
ing OP. Improving antioxidant status could help the prevention of meno-
pause induced OP. The purpose of this study was to investigate the antiox-
idant properties of extract from Ruscus aculeatus (ERA) on the bones from
ovariectomized (OVX) rats. The experiments were carried out on 3-months-
old Wistar rats, divided into six groups: Group 1 was sham-operated control
(SHAM). Rats with bilateral ovaeiectomy (OVX) were Group 2. Groups 3, 4 and
5 were OVXrats and giventree doses of ERA - 50, 100 and 200 mg/kg/day,
orally for 45 days. OVX rats supplemented withestradiol (40 pg/kg/day, for
45 days were Group 6. Markers of oxidative status as follows: level of reduced
glutathione (GSH), malondialdehyde (MDA) quantity, superoxidedismutase
(SOD) and catalase (CAT) activitieswere measured in bones and livers from
euthanized rats. Ovariectomy and subsequent estrogen deficiency led to sta-
tistically significant oxidative stress discerned by decreased activity of antiox-
idant enzymes and level of GSH and increased MDA quantity in the liver and
bones of experimental animals. Administration of ERA at higher doses100
and 200 mg/kg amelioratedabove mentioned parameters more significant-
ly in the livers of the experimental animals. The antioxidant effect of ERA is
comparable to the estradiol protective effect. Thus, ERA supplementations
at both doses, 100 and 200 mg/kg that showed the best results, may reduce
oxidative stress in OVX rats which may prevent bone loss and increase bone
health via its anti-oxidative property.
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AtraditionalThaiantihypertensive herbalrecipe (TTAH) hasbeenusedfortreat-
ment of hypertension in southern Thailand, in particular Nakhonsithammarat
province [1]. There is no scientific evidence proving its efficacy even if the
quality control and the safety of TTAH was previously studied in animals [2].
This study investigated effect of TTAH on blood pressure of L-NAME-induced
hypertensive Wistar rats. Rats orally received L-NAME (50 mg/kg/day) for 4
weeks and blood pressure was monitored by tail cuff method every week.
Administration of L-NAME significantly increased systolic blood pressure
while parallel treatment with TTAH (400, 200, and 100 mg/kg/day) resulted in
reducing blood pressure. Detection using LC-MS in positive electrospray ioni-
zation mode revealed the main constituent, piperine, which may contribute
to antihypertensive activity.
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The stem of Cynomorium songaricum Rupr. (Cynomorii Herba) or Suo-Yang
in Chinese (the literal translation being “locking the Yang”) is a “Yang-
invigorating”tonic herb commonly used in the practice of traditional Chinese
medicine (TCM). This herb is mainly used for the treatment of sexual impo-
tence and fatigue. HCY2, an ursolic acid-enriched extract of Cynomorii Herba,
has been shown to significantly reduce body weight gain and the weight of
white fat pads in various adipose tissues as well as attenuate indices of the
associated metabolic syndrome, namely, hyperglycemia, glucose intolerance,
dyslipidemia and fatty liver in high-fat diet (HFD)-fed mice. The current study
demonstrated that the weight reduction produced by HCY2 is associated
with activation of the AMPK signalling pathway with resultant increases in
mitochondrial biogenesis and mitochondrial uncoupling in skeletal muscle
in vivo. A recoupler, ketocholestanol, was used to explore the possible role
of mitochondrial uncoupling in the anti-obesity effect afforded by HCY2 in
HFD-fed mice.

Taken together, our results suggest that HCY2 may be proved to be useful for
the prevention and/or treatment of obesity and related metabolic disorders.
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The traditional systems of treatment such as Ayurveda, Unani, and Siddha,
western herbal medicine, traditional Chinese medicine and homeopathy use
herbs for the treatment. Many researchers have prescribed about the impor-
tance of herbal medicine in the treatment of various diseases and because
of the accessibility and cost effectiveness herbal treatment is still in practice
by large number of practitioners. Mussaenda erythrophylla (Rubiacea) plant
was reported to possess a number of medicinal properties including used for
cough, jaundice, showed hepatoprotective effects, anti-helminthic activity,
appetite stimulant activity and also has anti-oxidant. The present study was
investigated the diuretic activity of plant alcoholic and aqueous extracts of M.
erythrophylla. It was carried out by using method at the dose of 200 and 400
mg/kg and compared with Furosemide (standard) at 20 mg/kg. Alcoholic and
aqueous plant extracts were showed significant 3.69+0.12 and 5.37+0.20 (P
< 0.07) increase in the urine at 400 mg/kg, respectively when compared with
standard group i.e. Furosemide 3.95+0.26 and 7.91+0.38 at 20 mg/kg at 5 hr
and 24 hr. However alcoholic and aqueous plant extracts were showed sig-
nificant increased urinary concentration of sodium, potassium and chloride
106.18+5.28, 74.33+2.14 and 119.74+4.49 (P < 0.07) at 400 mg/kg 7.917+0.38
at 24 hr when compared with that of Furosemide (20 mg/kg) 127.92+2.11,
88.01+1.69 and 149.06+7.65 respectively. This result revealed that alcoholic
plant extract showing more significant diuretic activity when compared to
aqueous plant extract. It may be possessing triterpenoids, glycosides, and fla-
vonoids and sugars may play role in diuretic activity.
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Ginkgo (Ginkgo biloba L.), a living fossil native to China, the first to green again
after Hiroshima bombing, is also one of the most known and used tradition-
al medicine on Earth, with numerous associated pharmacological activities.
Standardized ginkgo leaf extracts are one of the best-selling herbal products
and countless studies looked into this species phytocompounds, methods of
extractions, roles on human health etc. While the main bioactive constituents
are terpene trilactones and flavonoid glycosides, many secondary metabolites,
as amino acids, allyl phenols, carbohydrates, inorganic salts, lipids, organic ac-
ids, polyphenols, terpenoids have been isolated from the plant. Recent studies
have been analysed the possibility to use ginkgo componds in agriculture and
plant health. For instance, aqueous gingko extract repelled snails from eating
lettuce leaves coated with the extract; an aqueous methanol leaf extract in-
hibited the growth of roots and shoots of garden cress, lettuce, timothy and
ryegrass seedlings; a substance extracted from the external ginkgo seed coat
proved acaricidal activity on citrus red mite, Panonychus citri, with no phytotox-
icity to plants; the antifeedant activity of ginkgo secondary metabolites against
Hyphantria cunea larvae launched the development of new applications of
G. biloba; in the USA, a patent for a pesticide against cotton pests, including
ginkgo bilobalide and ginkgolide A, B, C, J, and M was issued since 2015. In this
paper available advances about the usage of ginkgo derived phytoactive com-
ponents in agriculture are discussed, including the challenges and perspectives
on using ginkgo as a resource for new effective pest management methods.
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The tomato leafminer Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae), a ter-
rifying invasive pest threatening the tomato production worldwide, quickly
develops insecticide resistance. The multiple negative impacts of intensive use
of synthetic pesticides on environment, humans and other non-target organ-
isms and T. absoluta high biotic potential forced researchers and practicians to
quickly develop alternative methods of control and integrated IPM programs
for this pest. Phytochemicals have been used for a long time in crop protection,
as home-made preparations. Recently, antifeedant, growth inhibiting, repel-
lent, and insecticide effect have been demonstrated for various plant-derived
compounds, used as isolated substances or mixtures. Botanical pesticides
based on azadirachtin, carvacrol, cinnamaldehyde, citronellal, eugenol, linal-
ool, nicotine, pyrethrin, rotenone, thujone, thymol, a-terpineol, 1,8-cineol, etc
are already commercially available. Numerous new phytochemicals have been
tested: black pepper ethanolic leaf extracts were found promising for larvae
control; basil oil, turmeric oil, rosemary oil, and thyme oil lead to satisfactory
results; basil, geranium, chinaberry, onion and garlic aqueous extracts shown
promising efficiency on second instar larvae of T. absoluta etc. In the same time,
folk medicine also offers recipes for plant health. Answers to an online ques-
tionnaire revealed that Romanian farmers are using macerates of hot pepper,
basil, marigold, nettle, and garlic as repellents, ash and garlic extracts for seeds
treatments, nettle and seaweed maceration for plant enhancing resistance and
hot pepper and garlic infusions to control the tomato leaf miner. The current
paper summarizes the results of different phytochemical preparations or plant
presence on T. absoluta and synthesizes the main future research needs.

References:

[1] Campos EVR, Proenca PLF, Oliveira JL, Bakshi M, Abhilash PC, Fraceto LF
(2018) Ecological Indicators, DOI: 10.1016/j.ecolind.2018.04.038.

[2] Sammour EA, Kandil MAH, Abdel-AzizNF, Agamy EAM, El-Bakry AM,
Abdelmaksoud NM (2018) Acta Scientific Agriculture 2(6): 15-22.

[31 Ghanim NM, Abdel Ghani BS (2014) Life Science Journal 11(3): 299-307.

PP 31

ANTIMICROBIAL ACTIVITY OF ALOE ARBORESCENCE
LYOPHILIZED LEAF GEL

Kamil Pawtowicz'? Dominika Sigkowska’, Daria Szymanowska3, Joanna
Kobus-Cisowska*, Judyta Cielecka-Piontek®

"Department of Pharmacognosy, Poznan University of Medical Sciences, Poland
2 Phytopharm Kleka S.A.

3 Department of Biotechnology and Food Microbiology, Poznan University of
Life Sciences, Poland

* Faculty of Food Science and Nutrition, Poznan University of Life Sciences,
Poland

Introduction: Current research results indicate activity of Aloe arborescens in
relation to infections with viral and fungal etiology. Therefore the aim of the
study was to evaluate its antibacterial activity.

Methods: Fresh whole leaves of A. arborescens were supplied by
Phytopharm Kleka S.A., they came from controlled crops. Extracts were ob-
tained from the leaves of one-, two-, three- and four-old and they were ana-
lyzed by RP-HPLC-DAD method. The standardization was conducted in re-
gards to aloenin and aloin as marker compounds. The antibacterial properties
were tested against selected G(+) and G(-) bacteria.

Results: Content of aloenin and aloin were different depending on the age
of the leaves. Leaves from different years shown different activities on G(+)
and G(-) bacteria. Extract from A. arborescens has the highest activity against
Bacillus subtilis among bacteria G(+) and to Escherichia coli and Pseudomonas
aereuginosa among bacteria G(-).

Conclusions: The antibacterial activity is correlated with the age of the
leaves from A. arboscescens. There was no relationship between the content
of marker compounds and microbiological activity.
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Introduction: Chelidonium majus L. (Greater celandine, Papaveraceae) con-
tains isoquinoline alkaloids (e.g. chelidnonine, sanguinarine), flavonoids,
saponins, carotenoids, organic acids, vitamins and mineral elements. Due to
presence of isoquinoline alkaloids Chelidonii herba extracts are widely used
as an antibacterial, antifungal, antiviral (including HSV-1 and HIV-1) and
anti-inflammatory agent in the treatment of skin diseases. While chitosan is
biocompatible and biodegradable carrier about especially valuable proper-
ties for preparation of mucoadhesive formulations. The purpose of the pre-
sent study was to formulate vaginal tablet based on chitosan loaded with
Chelidonii herba lyophilized extract. For this aim physicochemical (physical
and chemical stability, rheological and dissolution properties) and microbiol-
igical characterisitcs will performed.

Methods: Dry hydroalcoholic extract of C. majus was lyophilized to ob-
tain powder and then it was standardized in regards to isoquinoline alkaloids
(chelidnonine, sanguinarine) content, according to European Pharmacopoeia
9th Edition (C. herba monograph). Chitosan nanoparticles containing Chelidonii
herba lyophilized extract were obtained in gelation form, through direct com-
pression. Quality control of mucoadhesive vavinal drug delivery with Chelidonii
extract involved studies of hardness, porosity, mucoadhesive, disintegration and
dissolution. The changes of dissolved isoquinoline alkaloids concentrations were
measured by using the UPLC-DAD method.

Results: An increase in chitosan in suitable concentration in the mucoad-
hesive vavinal drug delivery caused increased mucoadhesive properties and
prolonged release of active compounds. C. herba lyophilized extract and
showed interesting microbiological activity.

Conclusions: Based on obtained results mucoadhesive drug delivery, con-
taining C. herba lyophilized extract with chitosan, seems to be a promising
strategy for preparation of vaginal drug delivery system.
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Ajuga genevensis and Ajuga reptans are two medicinal plants used in
Romanian traditional medicine for their anti-inflammatory properties for
rheumatism and gout. They are also credited with astringent, tonic and diu-
retic activities. Although these species are common for the wild flora in our
country, our investigation was conducted on specimens harvested from the
experimental fields of “Stejarul” Biological Research Centre, Piatra Neamt,
Romania. Their introduction in culture as a source of bioactive compounds
is intended for pharmaceutical purposes. Therefore, the investigation of
their characteristics and benefits is of extreme importance for future use
in pharmaceutical preparations and/or food supplements. Their chemical
profile was assessed on hydro-alcoholic extracts by spectrophotometry and
thin layer chromatography and HPLC techniques. First, the enzymatic ac-
tivities of the samples were investigated against lipoxygenase, butyryl and
acetylcholinesterase. For the in vivo biological activities the extracts (25 and
75 mg/kg bw) were administered in a 6-hydroxidopamine Parkinsonian rat
model. The results confirmed the taxonomic and chemical variability be-
tween the investigated samples. In terms of compound profile, the poly-
phenols (flavones and polyphenolic acids) were richer in A. reptans (168.3
mg % and 230.4 mg % respectively), whereas A. genevensis contained high-
er quantities of iridoids (1860 mg % as compared to 1250 mg %). The bio-
logical activity confirmed the antioxidant and protective properties of both
extracts. Moreover, the anti-amnesic activity was significantly increased for
A. reptans as compared to A. genevensis.
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Secondary metabolites from marine organisms are structurally diverse small
molecules with high levels of bioactivity, and represent an underutilized
resource for modern drug discovery. To facilitate the identification of drug-
like marine metabolites, the significant potential of in vivo models of human
disease — in particular those suitable for medium-throughput screening and
bioassay-guided fractionation - should be more fully explored in ongoing
and future marine biodiscovery efforts [1, 2]. Here, we report the application
of a microscale, phenotypic zebrafish bioassay for marine biodiscovery. We
screened over 400 crude extracts of marine invertebrates and algae on ba-
sis of their ability to cause morphological changes to developing zebrafish
embryos. Our focus was on organisms native to Antarctica. The Antarctic
Circumpolar Font has isolated this ecosystem, resulting in an endemic flora
and fauna with concomitant diversity of the chemistry of the Antarctic organ-
isms. Our large-scale in vivo phenotypic screen identified an Antarctic ‘yellow
top' tunicate, known as Synoicum sp., with significant bioactivity in this assay.
Indole alkaloids, known as meridianins, have been isolated from this organ-
ism in the past [3]. Reverse-phase MPLC and HPLC was used to fractionate
MeOH : DCM extracts, and 1D and 2D NMR and high-resolution electrospray
mass spectrometry was used to identify compounds, of which two were new.
The bioactivity of isolated compounds was tested in a series of phenotypic
zebrafish assays, revealing some of them to elicit profound changes to em-
bryonic patterning that are currently the subject of further analysis to eluci-
date the signaling pathways involved.
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Carpobrotus edulis (L.) N.E. Br, (syn. Mesembryanthemum edule L.) (hottentot-
fig, sour fig), is an edible perennial plant native to the Cape Coast region of
South Africa, where it is used in traditional medicine for the treatment of sev-
eral illness, including tuberculosis, laryngitis, mouth infections and HIV/AIDS
infection. Different plant organs, namely leaves, stems and roots, display mul-
tiple biological activities relevant for human health improvement (e.g. antioxi-
dant, anti-bacterial, neuroprotective and antiglycation) and several chemicals
were already identified in this species (e.g. procyanidins B2, (-)-epicatechin).
However, to the best of our knowledge, nothing is known about the chemical
profile or biological activities of C. edulis edible fruits. In this work food grade
extracts (ethanol, acetone and water) were prepared from fruit pulps and fruit
peels from C. edulis, and evaluated for in vitro antioxidant properties, and ca-
pacity to inhibit key enzymes for neurodegeneration (acetyl- and butyrylcho-
linesterase), diabetes (a-glucosidase and amylase), and hiperpigmentation
(tyrosinase). Extracts were evaluated by spectrophotometric methods and by
LC-MS. In general, the peel extracts displayed the highest antioxidant activ-
ity. The extracts also displayed relevant enzymatic inhibitory properties, and
varied phenolic contents. Results suggest that fruits from C. edulis could be
sources of active ingredients for human health improvement.
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More than 2600 species of halophyte plants occur in the Mediterranean region,
thriving in saline environments such as coastal saltmarshes, sand dunes and
salt lakes. Halophytes contain several bioactive metabolites and have been in-
creasingly studied for its chemical profile and bioactive properties, such as an-
tioxidant, anti-inflammatory and antiparasitic. These plants are widely used for
human nutrition, human health improvement, and for veterinary purposes, and
recent review papers described their chemical composition, biological activities,
functional properties and traditional medicinal uses [1-3]. However, there is no
available comprehensive information describing their traditional veterinarian
applications. The aim of this work was to summarize the ethnoveterinary uses
of halophytes in the Mediterranean area, discuss their potential usage in animal
nutrition and explore their possible applications as nutraceuticals or as prophy-
lactic/therapeutic agents (phytotherapeuticals). Several species were described
for uses as nutraceuticals, fodder, feed or feed supplement in animal nutrition,
and the main veterinary pharmacological traditional applications included the
treatment of gastrointestinal and inflammatory disorders, parasitic diseases and
those of the reproductive system. Plantaginaceae is the most cited plant family,
regarding the number of ethnoveterinary uses described. This work is an initial
approach to explore the potential use of halophytes species in veterinary scienc-
es by taking advantage of their traditional uses.
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Oenothera biennis L. or evening primrose has the best studied biological activ-
ity from all the members of the Onagraceae family and possess a wide range
of medicinal properties including antioxidant, anti-inflammatory, anti-diabetic,
anti-bacterial, anti-fungal, anti-neuropathic, anti-cancer activity [1]. The aim of
the study was the phytochemical characterization of O. biennis L. hydroalco-
holic extract (OB) as well as the evaluation of the antimicrobial and anticancer
potential against A375 human melanoma cell line. The ethanolic extracts ob-
tained from the aerial part of O. biennis L. have shown total phenolic content of
6314.96 mg GAE/g extract and an antioxidant activity of 7258.67 umol Trolox/g
extract. Individual polyphenols determined by LC-MS include: gallic acid
(1064.61 ug/qg), caffeic acid (11525.75 pg/qg), epicatechine (78406.93 ug/g), cou-
maric acid (268.77 ug/qg), ferulic acid (1250.06 pg/qg), rutin (3528.73 ug/qg), and
rosmarinic acid (1601.58 ug/g). OB had a bacteriostatic effect against tested
bacterial strains, but it was bactericidal only against Candida spp. and S. aureus.
In the set experimental conditions OB manifested significant antiproliferative
activity against A375 human melanoma cell line only at the highest tested con-
centration, namely 60 pg/ml. Annexin-PI staining have shown a weak number
of events corresponding to early apoptosis, late apoptosis or necrosis. On the
other hand OB elicited antiangiogenic potential on the CAM model.
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Inula britannica is widely distributed throughout Western Europe and Turkey,
reaching China through Iran and Pakistan. The species is of great impor-
tance for Traditional Chinese Medicine as well as Kampo medicine in Japan.
Decoction of aerials or blossoms is used for treating asthma, and as an expec-
torant. Flowers are used as antibacterial, carminative, diuretic, laxative, stom-
ach, tonic, rapid-healer, for hepatitis and tumors.

Shoot cultures of the plant were developed from material collected in
Bulgaria. An experiment for elucidation of the combined effect of vitamins
(Murashige and Skoog vs. Gamborg) and auxin and cytokinin treatments on
secondary metabolite productivity, biomass formation and physiological sta-
tus of shoot cultures was conducted.

Gamborg vitamins considerably stimulated plant growth as compared
with Murashige and Skoog ones. Further on, the addition of benzyl adenine
as cytokinin stimulated biomass formation in terms of axillary rosettes forma-
tion, however it suppressed aerial and root length and caused callusogen-
esis at explant base, this effect being slightly alleviated by 2-Naphthylacetic
acid addition. Gamborg vitamins supplementation stimulated polyphenolics
and total sesquiterpene lactones content in vitro. Interestingly, plant growth
regulators affected polyphenolics and sesquiterpene lactones britannin and
gaillardin ratio in a different way depending on the vitamins added. Biomass
formation and secondary metabolite productivity were also found to be de-
pendent on oxidative stress and photosynthetic pigments content of the
cultures. The results are indicative of the relations between growth, develop-
ment and secondary metabolite production in the plant organism.
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As a part of a broader program for biotechnological development of Artemisia
alba, non-differentiated cell aggregates were developed and grown in liquid
media. Lines were initiated from sterile leaf explants and root cuttings, the
first ones characterized by significantly higher lipid peroxidation and oxida-
tive stress. Lines were maintained in liquid media supplemented with Ne-
benzyladenine (BA) in combination with either indole-3-butyric (IBA) acid or
2-Naphthylacetic acid (NAA).

Light treatment stimulated polyphenolics production and increased stress
hormones salicylic, abscisic and jasmonic acid. Interestingly, light affected
differentially zeatin levels in relation to the initial explants from which they
were initiated. Thus, while trans-zeatin content was generally enhanced by
light treatment in the leaf-initiated lines, the cis-zeatin content was lowered
in the same samples. This effect was media-dependent for root-initiated lines.

The initial physiological status also affected the morphology and biosyn-
thetic capacity of the resulting lines. Thus, leaf initiated cell aggregates were
heterogenous and to a higher degree non-differentiated, as compared with
the ones initiated from root cuttings. This was accompanied by a higher poly-
phenolics productivity of the root-initiated lines. In addition NAA grown lines
were more compact and with larger size as compared with IBA grown ones.
This was also related to higher biosynthetic capacity of the NAA-grown lines.
Qualitative characterization of the polyphenolics is in process in order to as-
sess the potential of the obtained system as a prospective source of phyto-
therapeuticals.
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Aging is associated with decreasing cognitive function that affects life qual-
ity. The quest for healthy ageing has led to the extensive study of antiaging
properties of plant polyphenols. The aim of the study was to assess the ef-
fect of polyphenol-rich Aronia melanocarpa juice (AMJ) on some behavioural
functions (learning and memory) and brain morphology of aged rats. Male
Wistar rats (n = 24) were divided in 3 groups: young controls (YC), age - 2
months, without AMJ supplementation; old controls (OC), age 24 months,
without AMJ supplementation; and AMJ group - 24 months aged animals,
supplemented orally with AMJ (10 ml/kg for 105 days). Activity cage and
shuttle box tests were used to examine locomotor functions and memory of
animals, whereas fragments of hippocampus and frontal cortex were used for
morphometric analysis and acetylcholinesterase activity determination. The
activity cage test showed that OC decreased the number of horizontal move-
ments compared to YC (p<0.05), whereas AMJ supplemented rats increased
the number of vertical movements compared to both young and old controls
(p<0.05). In the active avoidance test, supplemented rats increased the num-
ber of avoidances on 3, 4" and 5% days of learning session, compared to the
respective day of old controls (p<0.05). AMJ supplementation did not change
the acetylcholinesterase activity of test animals.

These results indicate that AMJ supplementation induces ameliorating chang-
es in the ability of old rats to learn tasks and improves their locomotor functions.
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Gamma irradiation is among the most widely used methods for decontami-
nation of dried fruits, herbs, spices and nuts. However, its effect on the bioac-
tive substances of treated materials is not fully clarified. Rose hips (Rosa cani-
nal.) are a very rich source of biologically active substances, such as vitamins
C, A, E and B; minerals, essential fatty acids, polyphenols and polysaccharides,
and reveal high antioxidant activity. With over 1,000 tons of annual raw mate-
rial export, R. canina holds the first place of export among Bulgarian herbs.
Therefore, it is of particular interest to assess the effect of gamma irradiation
on the chemical composition and antioxidant activity of dried rose hips, in-
cluding the seed oil, which is the aim of the current study. Freeze-dried fruits
were irradiated at ®°Co source with 8200 Ci activity with doses of 10 kGy and
25 kGy. Then, the content of carbohydrates, organic acids, polyphenols, flavo-
noids, uronic acids, fatty acids, carotenoids, tocopherols and antioxidant ac-
tivity of the irradiated and untreated samples were compared. The obtained
results are important from a practical point of view, because they reveal the
changes in chemical composition of rose hip fruits after gamma irradiation.
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Introduction: Geigeria alata (Asteraceae) is an annual herb used in
Sudanese folk medicine for treatment of diabetes, epilepsy, pneumonia,
and rheumatism [1]. The study aimed to investigate in vivo antidiabetic and
antihypertensive effects of trans-3,5-diCQA, a major acylquinic acid isolated
from G. alata roots.

Materials and Methods: The studied CQA was isolated using methods of
ultrasound assisted extraction and low pressure liquid chromatography. The
structures of 3,5-diCQA was established by nuclear magnetic resonance and
high resolution mass spectra. Male normotensive (NTR) and spontaneously
hypertensive (SHR) rats were used for in vivo experiment. Type 2 diabetes was
induced by intraperitoneal (i.p.) injection of streptozotocin (STZ, 45 mg/kg
BW), 15 min after the i.p. administration of nicotineamide (NA) (110 mg/kg
BW). 3,5-diCQA was administered at dose 5mg/kg by oral gavage for 28 days
in diabetic NTRs and SHRs. The changes of blood glucose level, systolic blood
pressure (SBP) and some biochemical serum parameters were measured.

Results: 3,5-diCQA administration resulted in statistically significant: re-
duction of blood glucose levels by 35% and 42% in diabetic NTRs and SHRs,
respectively, decrease of SBP by approximately 22% in both non-diabetic and
diabetic SHRs, and attenuation of increased cholesterol, triglycerides, ASAT
and creatinine serum level in 3,5-diCQA treated diabetic SHR, compared to
the diabetic SHRs.

Conclusions: 3,5-diCQA prevents the blood biochemical changes related
to diabetes and hypertension. Its administration to diabetic rats from both
strains improved their glycemic status and exerts antihypertensive effect.
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In the light of the emerging bacterial resistance to broad-spectrum anti-
biotics, the search for new antibacterial therapeutics and drug combina-
tions is nowadays one of the most challenging topics. In the present study,
we investigated for first time the antibacterial, biofilm and quorum sensing
inhibitory effects of the third generation anticancer alkylphosphocholine
(APCQ) erufosine against pathogenic Gram-positive bacterial strains in com-
parison to the prototype of this pharmacological class of drugs - miltefosine.
We searched also for synergistic anti-staphylococcal combinations between
both APCs and curcumin incorporated in co-polymeric micelles based on a
mixture between Pluronic® P123 and Pluronic® F127 (P123/F127).The quan-
titative redox-activity experimental data were evaluated with the Lambert-
Pearson model in the MAPLE software, whereas the drug-drug interactions
were calculated using the fractional inhibitory concentration methodology.
Similar to miltefosine, erufosine showed a moderate bacteriostatic effect in
clinically relevant concentrations (<60 uM) and inhibited the bacterial redox
activity up to 90% at minimal inhibitory concentrations [1]. Combinations
with P123/F127 micellar CRM at a ratio 1:1 enhanced the effect of both APCs
towards methicillin-resistant staphylococci. Erufosine achieved median
biofilm inhibition at lower concentrations (MBIC, = 1.87 uM) than milte-
fosine (MBIC, = 6.0 pM) and curcumin (MBIC, = 24.84 uM) and inhibited
the bacterial motility. In conclusion, the estimated antibacterial potential
of erufosine widens the spectrum of its useful pharmacological effects. The
established synergistic combinations could be beneficial for the application
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of both APCs in cancer therapy, since numerous malignancies are accompa-
nied by bacterial infections.

Acknowledgements: This study was financed by Grant DN03/3-16.12.2016
(Bulgarian National Science Fund).

References:
[1] Zaharieva MM, et al. (2019) Biotechnology & Biotechnological Equipment,
DOI: 10.1080/13102818.2018.1533792.

PP 44

ANTI-STAPHYLOCOCCAL, ANTINEOPLASTIC AND SKIN
IRRITATION EFFECTS OF ETHYL ACETATE EXTRACT FROM
AERIAL PARTS OF GEUM URBANUM L.

Lyudmila Dimitrova', Maya M. Zaharieva', Stanislav Philipov?, Lilia
Tserovska? Galina Zhelezova? Milena Popova*, Milen Georgiev?, Vassya
Bankova*, Hristo Najdenski’

"Department of Infectious Microbiology, The Stephan Angeloff Institute of
Microbiology, Bulgarian Academy of Sciences, Acad. G. Bonchev Str., Bl. 26, 1113
Sofia, Bulgaria

2 Laboratory Pathomorphology, Chair "Anatomy, Histology, Pathology

and Forensic Medicine” and Department of Biology, Medical Genetics and
Microbiology, Medical Faculty, Sofia University “St. Kliment Ohridski’, Kozyak Str.
Ne1, 1407 Sofia, Bulgaria

3 Department of Biology, Medicine Genetics, and Microbiology, Medical Faculty,
Sofia University “St. Kliment Ohridski’; Kozyak Str. N°1, 1407 Sofia, Bulgaria

4 Laboratory Chemistry of Natural Products, Institute of Organic Chemistry with
Centre of Phytochemistry, Bulgarian Academy of Sciences, Acad. G. Bonchev, Bl.
9, 1113 Sofia, Bulgaria

* Department of Applied Microbiology, The Stephan Angeloff Institute of
Microbiology, Bulgarian Academy of Sciences, Acad. G. Bonchev Str., Bl. 26, 1113
Sofia, Bulgaria

Aim of the present study was to investigate the anti-staphylococcal biofilm
effect of the ethyl acetate (EtOAc) extract from the medicinal plant Geum ur-
banum L., as well as its in vitro and in vivo toxicity regarding normal and ma-
lignant keratinocytes.

We used phytochemical methods to obtain 10 fractions from EtOAc ex-
tract after performing a fingerprint analysis. By thin-layer chromatography-
direct bioautography was selected the most active fraction. We calculated
their minimal inhibitory and bactericidal concentrations (MIC/MBC) [ISO
20776-1:2006(E)], determined the dehydrogenase activity in several patho-
genic Staphylococcus aureus strains by redox-activity test and studied the
anti-biofilm potential by microbiological and molecular-biological methods.
The in vitro cytotoxicity was tested on the cell lines HaCaT (normal human ke-
ratinocytes), A-375 (malignant melanoma) and A-431 (epidermoid squamous
carcinoma) by MTT [ISO 10993-5] and CFU assays. The antineoplastic effect of
the extract was studied following cell clonogenicity, induction of apoptosis
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(caspase-3 activity), glutathione levels and modulation of the cell cycle (flow
cytometry). The skin irritation potential of the extract was investigated on al-
bino rabbits [ISO 10993-10].

The EtOAc solved compounds were proved as effective anti-staphylococ-
cal agents with favorable skin tolerance, as evidenced by a primary irritation
index equal to zero. The extract showed strong antineoplastic (IC_ = 7+20 ug/
mL) and anti-biofilm activity by sub-MICs which outlines new perspectives for
its development as natural product for specific skin applications.
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The effect of Lavandula angustifolia Mill. oils with different chemical compo-
sition on the viral concentration of Tomato spotted wilt virus (TSWV) in Salvia
officinalis plants was tested. Standard oil, Hemus variety and D11 sample oil
(high in terpene-4-ol 12.32 %) were used.

Essential oils were diluted in 1000 ppm, 3000 ppm, 5000 ppm and 10000
ppm and applied three times for three consecutive months by spraying small
parcels of garden sage. The experiment was carried out to track the antiviral
inhibitory effect on the plant pathogenicity of tomato bronze virus (TSWV)
and influence the concentration of the oils used. Such an effect would con-
tribute to limiting the disease caused by TSWYV, as well as to controlling its
thrips vectors. The ELISA (DAS-ELISA) serological method was used. The effect
is reported by the extinction values for TSWV in the different samples.

The results showed that both oils have an antivirus inhibitory effect.
Lavender essential oil D11 at concentrations of 1000 and 3000 ppm exhibits
a 4 to 6-fold higher antiviral inhibitory effect than that of the Hemus variety
oil (0.313 OD and 0.262 OD versus 1.398 OD and 1.662 OD respectively). For
standard lavender, the same effect is reached at 5000 ppm and 10000 ppm -
0.224 OD and 0.232 OD respectively.

These annual and initial results revealed that lavender oils have potential as
a tool of inhibiting Tomato spotted wilt virus in sage. The effectiveness of their
application depends on the chemicals, particularly of terpinen-4-ol quantity.
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The present study was directed to the investigation of concentration and
time-dependent cytotoxicity of Rosa alba L. essential oil, obtained by steam
distillation and subcritical fluid extraction on Raji cell line, derived from pa-
tients with Burkitt's lymphoma.

As a raw material fresh flowers of R. alba L., from plantation of the Institute
of Rose and Aromatic Plants, in Kazanlak were used. Rose oils were extracted
of semi-industrial processing line in Institute. The following incubation condi-
tions for cell cytotoxicity were used: 1x10° cells/ml, plant extract - 50-1000
pg/ml, incubation time - 24-72 h, humidified atmosphere (37 °C, 5% Co,).
The analyzing parameters were: cell survival (trypan blue staining), intracellu-
lar superoxide (hidydroethidium test), hydroperoxides (OxySelectTM In Vitro
ROS Assay), total antioxidant capacity (OxySelect™TAC Assay), induction of
apoptosis (FITC-Annexin V test).

It was found that essential oils obtained by water-steam distillation in a
concentration of 750 ug/ml and over, inhibited cell growth by 40%, and oil by
subcritical fluid extraction at same concentration by 50% after 48 h incuba-
tion. Water distillated oil of R. alba L. increased the level of apoptosis ~4 times,
do not influence total antioxidant capacity of lymphoma cells, decreased the
value of hydroperoxides by 50% versus controls, non-treated cells. Essential
oil obtained by subcritical fluid extraction decreased the level of endogenous
superoxide by 60%, and cause not significant changes on the other tested
parameters.

Data obtained suggest that both of essential oils obtained by classical water
steam distillation as well subcritical fluid extraction of R. alba L. have a promis-
ing anti-cancer activity towards Burkitt’s lymphoma B-cell line (Raji) in vitro.
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Search for new pharmacological agents is an important factor in delivering
better therapy. Inflammation and pain are common phenomena associated
with a number of diseases. Many plants active ingredients exhibit analgesic
and anti-inflammatory activity. The bicyclic monoterpenoid Myrtenal (M)
is found in many plants essential oils. Researches on total plant extracts as
well as on essential oils reveal a wide range of biological effects with various
mechanisms. But there is no data in the literature about Myrtenal effects in
pain and inflammation.

Aim of study was to investigate M effects in models of pain and inflamma-
tion in laboratory rodents.

Materials and methods: Anti-nociceptive activity of M (30 mg/kg bw, i.p.)
was tested in male ICR mice after single and repeated administration on two
experimental pain models - Acetic acid writhing test (antipyretic type analge-
sia) and Hot plate test (narcotic type analgesia). Anti-inflammatory activity of
M (40 mg/kg bw, i. p.) was evaluated on the 24™ hour from the last treatment
after 5-days administration via carrageenan-induced inflammation model on
rat paw in comparison to NSAID referent.

Results: In our experiments on Wistar rats and ICR mice M demonstrated
significant anti-inflammatory and anti-nociceptive properties (toward both
peripheral and thermal pain). These effects were combined with the ob-
served in our previous studies anti-oxidant effect of Myrtenal [1].

Conclusions: Possible mechanisms of action of Myrtenal are complex and
they probably include its antioxidant properties.
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Sea-buckthorn oil is a natural compound that elicited a lot of interest due
to its antioxidant, antiangiogenic and anti-tumor effects. Due to antiinflam-
matory effects, this natural product has also been used as food supplement
or natural adjuvant to conventional drugs. Although the chemical compo-
sition of the oil is rather well described, less is known about the molecular
effects of its components. Methods: Fatty acid fractions were purified by
HPLC. Cytotoxicity profile of purified fatty acids was assessed by end-point
assays (MTS, LDH). Cell regeneration was tested by real-time assays - imped-
ance readings and videomicroscopy and inflammatory effect by quantitative
assessment of cytokines by multiplexing assay. Results: Purified fatty acids
demonstrated a better regenerative effect than the commercially available
oil. In terms of antiinflammatory effect, in basal state, no significant effect was
detected for either purified fatty acids or oil, but with prior stimulation with
LPS, a significant effect was noted for fatty acids. In conclusion, purified frac-
tions are a better choice than the whole natural product, in terms of alterna-
tive therapy.
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Origanum sipyleum L., an endemic plant of Western Anatolia has been used as
a medicinal tea, food additive, and for the production of essential oil. In this
study, the biological potential of three extracts (ethyl acetate, methanol, and
aqueous) of O. sipyleum was assessed based on antioxidant activity against
key enzymes of clinical relavance. The chemical profile of the plant was as-
sessed using spectrophotometric and LC-MS techniques. Additionally, we
explored potential antioxidant and anti-inflammatory effects induced by the
extracts in an experimental model of ulcerative colitis induced by LPS chal-
lenging. LC-MS analysis revealed that the extracts contained different classes
of phenolics, such as rosmarinic acid, phlorizin and gallic acid. We found that
the aqueous extract was the most effective antioxidant, displaying the high-
est DPPH and ABTS scavenging, FRAP, CUPRAC, molybdenum(VI) reducing,
and metal chelating effect. The aqueous extract howed the strongest ace-
tylcholinesterase (AChE) inhibition; the methanol extract showed the high-
est a-glucosidase inhibition, while the ethyl acetate extract was the most ef-
fective on butyrylcholinesterase (BChE), tyrosinase, and a-amylase. The total
flavonoid content was highest in the aqueous and ethyl acetate extract, re-
spectively. Finally, we found that all extracts were effective in reducing LPS-
induced activity of pro-oxidant and pro-inflammatory biomarkers including
nitrites, LDH, PGE2 and 5-HT, in rat colon, with the best activity showed by
ethyl acetate extract. Our results indicated that the three solvent extracts var-
ied in their chemical and biological profiles, but overall, O. sipyleum showed
promising therapeutic properties, nonetheless, need to be further validated
in in vivo models.
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Nowadays, large quantities of wastes are obtained in different industries,
which can be can transformed into “green products”; thus, the interest of the
scientific community shifted towards the recovery of chemical compounds
from (edible) plants wastes. With an increasing number of people in this cen-
tury, there is an increase of global production of edible plants, so a normal
increase of wastes. In this category of edible plants, we consider agricultural
production of plants for food production and medicinal plants which have a
valuable and important role in economic, ecological aspects of local commu-
nities all over the world. For instance, in the last five years, the production of
plants rich in different biological active compounds, like grapes, apples, and
other fruits, increased with approximatively 25%, based on the FAO statistics
[1]. All over the world, production of bio-products leads to the generation
of large quantities of plants waste, mostly unexploited. It is expected that in
2020 the total available land for medicinal and aromatic plants cultivation
will be increased to approx. 20.5 Mha. The significant quantities of biologi-
cal active compounds with beneficial properties can be obtained from these
plants’ wastes.

Herein, different types of medicinal and aromatic plants which processed
yield wastes rich in “good chemicals” are discussed. The modern extraction
techniques applied to obtain biological active compounds are also included.
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Phytosynthesis of noble metal nanoparticles represents a very important area
of research both for scientists working in the area of materials science, as well
as for researchers in the natural products compounds, as the size and shape of
nanoparticles (and thus their biological properties) is in a very strong correla-
tion with the composition of the extracts used for the synthesis [1].

Another green alternative for the synthesis of nanoparticles is represented
by their radiological synthesis [2]. The present paper studies the differences
between phytosynthesised nanoparticles (obtained using Asplenium scolo-
pendrium L. extracts) and nanoparticles obtained using y-rays, in terms of
morphology (evaluated using transmission electron microscopy, X-ray dif-
fraction, UV-Vis spectrometry) and biological properties, evaluated by an-
timicrobial, cytotoxic (Allium test) and phytotoxic (Triticum test) assays. The
obtained results showed a concentration-dependent effect, with major dif-
ferences recorded between the two types of nanoparticles.
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Natural extracts possess several important biological activities (such as anti-
oxidant, antimicrobial or anti-inflammatory properties) [1, 2]. In order to be
used as herbal formulation, several methods were proposed for the hygieni-
zation and shelf-life extension, including ionizing radiation [3].

However, when applying such a strategy, the effect of the treatment on the
products properties should be evaluated. The present paper evaluates the
influence of y-irradiation (accomplished with Co-60 isotope, irradiation dose
rate 1.2 kGy/h) on the composition of Asplenium scolopendrium L. extracts
(using HPLC) and on their biological properties, evaluated by antimicrobial,
cytotoxic (Allium test) and phytotoxic (Triticum test) assays. The obtained re-
sults suggest a dose-dependent effect, suggesting that relatively small radia-
tion doses could prove to be an effective treatment, in the same time increas-
ing the biological properties of the crude extracts.
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Salvia officinalis L. (sage), an aromatic plant from Lamiaceae family, can be found
worldwide and its leaves are commonly used as ingredient in food and cosmetic
industry. Sage essential oil is applied in the treatment of a range of diseases and
has been shown to possess antimicrobial, viricidal, cytotoxic and antifungal ac-
tivities. Generally, essential oils and their composition are strongly affected by
environmental conditions including the growing region, climate, and harvesting
time [1, 2]. Water shortage is the major factor that affects plant growth and is a
serious problem in many areas of the world causing considerable losses in ag-
ricultural production. Water deficiency induces various physiological and meta-
bolic responses such as stomatal closure, decline in growth rate, secondary me-
tabolites and expression of stress specific genes. So, the objective of our research
was to study the effects of irrigation frequency and harvest time on quantity and
quality of S. officinalis essential oils. Sage was cultivated at six experimental sites
in south-central Italy in different growing environments. The essential oils (S1 -
S6), extracted by hydrodistillation according to the European Pharmacopoeia,
were analyzed by GC and CG/MS: peak identification was accomplished by com-
parison of their mass spectra with NIST 02 and Wiley 275 libraries, as well as by
comparison of their retention indices with literature values. Our data show that
fresh weight and essential oils yields decreased with increasing irrigation inter-
vals, whereas essential oil content was stimulated by water stress and increased
as the irrigation interval increased. a-Thujone, B-thujone, camphor and borneol
were the major compounds found in the oils and their quantity varied at different
irrigation intervals and harvest times. Determining the best condition for cultiva-
tion environment which can results in producing plants with the highest percent-
age of essential oil compound is regarded as the most important purpose of the
studies in the field of medicinal plant cultivation.
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The Veronica (common name speedwell; Plantaginaceae) is a genus of
flowering plants, widely distributed in Europe. Veronica ssp. are known to
be rich in iridoid glycosides and hence widely used in traditional medicine
[1]. In our previous studies a comprehensive platform for NMR-based
metabolomics and metabolite profiling has been developed and applied
to several medicinal plants species [2, 3]. The aim of our ongoing project is
an investigation on the anti-inflammatory potential of plants from Veronica
genus along with the isolation of their bioactive principles. For this purpose
NMR-based metabolomics of 6 Veronica species (i.e. V.rhodopaea, V. austriaca,
V. urticifolia, V. barrelieri, V. officinalis and V. montana) has been performed.

The NMR spectra (1D, 2D-TOCSY, -HSQC, -JRes) revealed the presence of
abundant primary metabolites (amino acids and sugars), besides the typical
fingerprint compounds in Veronica - iridoid glycosides. Among the other
Veronica species, V. austriaca was found to be rich in arbutin — a natural
hydroquinone, known to inhibit tyrosinase. Further, in order to determine
the chemical differences/similarities between the six Veronica species,
chemometrics tools (SIMCA-P software package) were applied and the
obtained results will be discussed accordingly.
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Fibrosis accounts for approximately 67% of deaths in the developed world.
Many of the different types of fibrosis currently have no drugs on the mar-
ket for their treatment. One such type is liver fibrosis, the incidence of which
is expected to increase due to modern western lifestyles. For this reason,
treatments urgently need to be developed and, therefore, there is a de-
mand for novel sources of compounds with potential therapeutic activity.
Plants are a huge, largely untapped resource of novel compounds with po-
tential for biopharmaceutical activity. They have been used for centuries in
traditional medicines across the world. There have been numerous studies
reporting successful treatments with herbal medicines, however, it often
appears that purified extracts or phytochemicals do not have the same ben-
eficial properties as whole extracts can have. This is because it does not take
into consideration the interplay between the phytochemicals present in the
real plant matrix. In this project, plants will be directly incubated with in vit-
ro plate based models of liver fibrosis and their abilities to modulate fibrosis
progression will be determined. Following this, they will be put through a
bioassay that is able to pinpoint single effector compounds as well as iden-
tify synergic effects between phytochemicals with the aim of identifying
novel active compounds with anti-fibrotic activity. Different plants will be
tested which will allow direct comparison of known medicinal plants with
novel ones of unknown effect.
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Despite the plethora of new antiepileptic drugs, one-third of patients with
epilepsy remain treatment-resistant. The unmet needs of those patients force
the researchers to test new neurologically active compounds. When some
substances show a neuropharmacological activity, it is a common practice to
extend the research for other promising pharmacological activities.

Series of several aroylhydrazone based molecular hybrids bearing me-
latonin scaffold were synthesized and tested for antiseizure and antinocic-
eptive activity. Male ICR mice were injected intraperitoneally with the tested
substances or with the vehicle only (controls). We performed maximal elec-
troshock (MES) test, 6Hz test, hot plate test, formalin test, and rotarod test.

We identified four substances, namely (1) 4-chloro-N'-[(E)-(5-methoxy-1H-
indol-3-yl)methylidene]benzohydrazide; (2) N'-[(E)-(5-methoxy-1H-indol-3-
yl)methylidene]furan-2-carbo-hydrazide; (3) N'-[(E)-(5-methoxy-1H-indol-
3-yl)methylidene]thiophene-2-carbohydrazide; and (4) N'-[(E)-(5-methoxy-
1H-indol-3-yl)methylidene]-4-methyl-1,2,3-thiadiazole-5-carbohydra-zide to
be with both antiseizure and antinociceptive activities. Neither was show to
impair the performance of mice in the rotarod test.

Further testing is needed to elucidate the mechanism of the potentially
beneficial effects of the tested substances and to evaluate the toxicity and
efficacy of the proposed molecules.
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Oxidative stress is a consequence of many abiotic stresses, including drought,
salinity, extreme temperatures, and pollutants. We show that SuperfFifty (SF),
a commercially available extract from the seaweed Ascophyllum nodosum,
can protect Arabidopsis thaliana, tomato, and pepper from paraquat (PQ)-
induced oxidative stress. SF-treated plants do not show any damage after
subsequent PQ application, whereas plants that were not treated with SF de-
veloped substantial necrotic lesions after the PQ treatment. Measurements of
stress and cell death parameters such as conductivity and trypan blue stain-
ing confirmed the protective effect of SF. Gene expression studies further
supported this notion, as reactive oxygen species-sensitive genes, used for
markers for oxidative stress, were induced only in the damaged PQ treated
plants that were not pre-treated with SF. The molecular priming effect of SF
was further investigated by GC-MS metabolomics. Metabolites and biochem-
ical pathways regulated in the three species were identified and their possi-
ble role in stress protection discussed. The results demonstrate that SF offers
an effective and broadly applicable technology for crop protection through
molecular priming.
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Chlorogenic acid (CGA) is abundant in coffee, tea, berries, etc. It decreases lo-
comotor activity, exerts anxiolytic effect and improves learning and memory
processes in young/healthy rats [1-3].

This study aimed to investigate the effects of CGA on locomotor activity,
anxiety and depressive behavior in ovariectomized rats.

Female Wistar rats were divided into 3 groups: SO (sham-operated), OV
(ovariectomized) and OV+CGA. The oral treatment started 15 days after the
operation. SO and OV groups received distilled water. OV+CGA group was
treated with CGA (20 mg/kg). After 10 weeks of treatment, the animal behav-
iors were recorded in the open field test (OFT), social interaction test (SIT) and
forced swim test (FST).

In the OFT, the horizontal and vertical movements of OV rats were slightly
decreased in comparison with SO rats. CGA further decreased them to val-
ues that were not significantly different from those of OV rats but were sig-
nificantly lower (p<0.05) than those of SO rats. The social interaction time of
OV rats was significantly lower (p<0.001 vs. SO group) while this index for
OV+CGA group was not significantly different from that of SO rats. In the FST,
the immobility time of OV group was significantly increased (p<0.01 vs. SO
group) while for OV+CGA group it was lower than that of OV group but still
significantly higher (p<0.05) than that of SO group.

In conclusion, CGA slightly decreased the locomotor activity, antagonized
anxiety and did not affect depressive behavior in ovariectomized rats.
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The paper presents first results of a study on the chemical composition of four
rare and endemic species of genus Thymus. T. perinicus is a Bulgarian endemic
growing only on Pirin Mts., . comptus and T. longedentatus are endemics to
Balkan Peninsula, and T. atticus is a sub-endemic, occurring also in Asia Minor.
Due to the limited distribution range, the information about metabolite pro-
file and antioxidant activity of the species is scarce and the present study
aims at filling in this gap. Standard methods of investigation were applied -
GC/MS and TLC approach to describe the chemical composition in acetone
exudate and methanol extract, and DPPH method for determining of free
radical scavenging activity. The results revealed that the main constituents
of the extracts were mono- and di-saccharides, accompanied by organic and
fatty acids, alcohols and alkanes. Nine phenolic acids were identified, with
quinone acid being the most common one, represented in all studied sam-
ples and in the largest quantity. All species demonstrated antioxidant activity
comparable to that of the other Thymus species.

Acknowledgements: This research was supported by the Bulgarian National
Science Fund, Bulgarian Ministry of Education and Science (Project DN 16/3).



182

PP 60

METABOLITE PROFILE AND ANTIOXIDANT ACTIVITY OF
THYMUS AZNAVOURIIVELEN., A RECENTLY DISCOVERED
NEW SPECIES FOR BULGARIA

Kristina Georgieva'?, Stoyan Stoyanov', Ina Aneva’, Petar Zhelev?,
Milena Nikolova', Milena Popova3

"Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences,
23, Acad. G. Bonchev Str., 1113 Sofia, Bulgaria

2 University of Forestry, 10 Kliment Ohridski Blvd., 1797 Sofia, Bulgaria

3 Institute of Organic Chemistry with Centre of Phytochemistry, Acad. G. Bontchev
Str, BL. 9, 1113 Sofia, Bulgaria

Thymus aznavourii Velen. is a species with high conservation value, due to
its limited distribution range and small population size. Until very recently it
was known only from Turkey-in-Europe, but was found also in Southeastern
Bulgaria in 2018. Metabolite profile and antioxidant activity of the newly dis-
covered species were investigated within a large-scale study on the Bulgarian
representatives of the genus. The composition of acetone exudate and meth-
anol extract of T. aznavourii was analyzed by GC/MS and TLC. Free radical
scavenging activity was evaluated by DPPH method. The main components
of the chemical composition of the extracts were mono- and di-saccharides.
Other constituents identified included organic and fatty acids, alcohols and
alkanes. Particularly rich was the composition of free phenolic acids, the most
dominating of them being quinone acid. The results revealed that the species
demonstrates high level of antioxidant activity.
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CYP3A4 is the most common enzyme involved in the metabolism of nearly
50% of the drugs used in the clinical practice. Modulation of its function, in-
hibition or induction, may result in clinically relevant drug interactions. Thus,
the test for activity on the individual cytochrome enzymes involved in drug
metabolism, especially CYP3A4, is a part of each drug development. Laktera
Nature® contains unique strains of probiotics - Lactobacillus bulgaricus DWTT,
Lactobacillus helveticus DWT2, Lactobacillus lactis DWT3 and Streptococcus
thermophilus DWT 4, 5, 6, 7, 8, isolated from spring water in Bulgaria. Many
beneficial effects are described of the probiotics, including anti-tumor activ-
ity [1]. Based on previous studies demonstrating the impact of the probiotics
on CYP1A2 [2], the purpose of the present study is to evaluate the poten-
tial of Laktera Nature® to modulate the function of CYP3A4 isoenzyme. The
activity of human CYP3A4 was analyzed using Vivid P450 screening kit. The
results have shown that Laktera Nature®, used in concentration range from 10
to 0.625 mg/ml, didn't influence the activity of CYP3A4. Therefore, the usage
of Laktera Nature® is not associated with potential risk of drug interactions
related to CYP3A4 isoenzyme.
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Introduction: Myrtenal is a bicyclic monoterpene of natural origin, which has
a variety of biological effects.

Aim: To investigate the anxiolytic and sedative properties of Myrtenal (M)
in experimental animals.

Materials and methods: The modulation of narcotic effect of two barbi-
turates (hexobarbital - metabolized by hepatic monooxygenases and barbital
excreted by kidney unchanged) by M in single dose (30 mg/kg bw, i.p.) on
male Wistar rats was observed. The acute effects of M on sedation duration of
Diazepam in ICR mice were also studied. It was used Flumazenil for the inter-
ruption of sedation. An anxiolytic effect of M was evaluated after a single and
repeated treatment (7- and 14-days) of mice using Marble burying test- MBT
using Diazepam as a referent. Statistical processing of the results was per-
formed with ANOVA and GraphPad Prism.

Results: M demonstrated a significant impact on sleeping time of barbital and
did not affect the hexobarbital sleep duration. Probably this mechanism is central
rather than metabolic. The combined application of M and Diazepam produced
narcosis (for average 16 minutes), while Diazepam (without M) produced only
sedation. The administration of Flumazenil led to a rapid recovery of the animals,
which supports our hypothesis for a central mechanism of action of M. The per-
formed MBT test M shown a remarkable short-term anxiolytic effect (p < 0.01)
after acute treatment, which decreased after 7- and 14-days application.

Conclusions: Myrtenal is a promising pharmacological agent, which has
sedative and anxiolytic activities.
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Honey has been used as a nutrient, an ointment and a drug since ancient
times. Many studies have shown that honeys possess antioxidant, antibac-
terial, anti-inflammatory, antimutagenic, anticancer, antiproliferative, immu-
nomodulatory and wound healing effects [1]. The medicinal properties of
honey severely depend on its botanical and geographical origin. Honeydew
honey has higher level of antibacterial and antioxidant activity compared to
nectar honey that is why usually its price is higher [2].
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15 samples Macedonian honey (7 oak honeydew honeys and 8 forest hon-
eys) and 15 samples Bulgarian honey (7 oak honeydew honeys and 8 polyflo-
ral honeys) from different geographical regions were analyzed using 1D ('H,
13C, TOCSY) and 2D (HSQC, TOCSY) NMR experiments. Intensities of signals
in 13C spectra were used for semi-quantitative determination of 35 compo-
nents - carbohydrates, butane diol, proline, quercitol and other. Statistical
analysis of the proton and carbon data was performed using ANOVA, PLS-DA,

¢ Macedonia |
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Nightingale's diagram and box-plots. Chemometrics allows unambiguous
discrimination of honeydew honeys from both countries - Macedonia and
Bulgaria, based on the differences in concentration of 11 components. 11 of
the Macedonian samples contained quinovose - reducing monosaccharide
that has not yet been found in any honey.
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Estragole is considered as a promising candidate for food preservation due to
its antioxidant and antimicrobial properties. However, its sensitivity to light
and oxygen, its volatility and hydrophobicity prevent its large application.
In order to increase the stability of estragole, conventional liposomes (CL)
and drug-in-cyclodextrin-in-liposomes (DCL) were prepared by the ethanol-
injection method using Phospholipon 90H in combination with cholesterol
and then freeze-dried using hydroxypropyl-3-cyclodextrin (HP-B-CD) as a
cryoprotectant. Fresh and reconstituted vesicles demonstrated nanomet-
ric vesicles size, spherical shape and negative surface charge. Moreover, all
suspensions were homogeneous. Compared to CL, DCL improved estragole
encapsulation efficiency, and conserved the same loading rate during freeze-
drying. Freeze-dried CL and DCL retained estragole more efficiently com-
pared to the reconstituted ones, as evidenced by release study performed by
multiple headspace extraction.

Finally, we demonstrated, for the first time, that HP-B-CD did not affect the
membrane fluidity of fresh and reconstituted Phospholipon 90H/cholesterol
CL and DCL.

187



188

PP 65

PRELIMINARY BIOACTIVITY ASSESSMENT OF SEVERAL
SCIRPOIDES HOLOSCHOENUS (L.) SOJAK AND
HELICHRYSUM ARENARIUM (L.) MOENCH EXTRACTS AND
DERIVED FOOD SUPPLEMENT FORMULAS

Elvira Gille'?, Carmen E.Tebrencu?, Radu Necula'?, Aurica V. Grigoras',
Camelia P. Stefanache'*, Ruxandra M. Cretu’

"NIRDBS/ “Stejarul” Biological Research Centre, Piatra Neamt, Romania

2 Faculty of Chemistry, "Alexandru loan Cuza” University of lasi, lasi, Romania
3 Research and Processing Centre for Medicinal Plants “PLANTAVOREL” S.A.,
Piatra Neamt, Romania

* Faculty of Biology, "Alexandru loan Cuza” University of lasi, lasi, Romania

Several types of extracts and food supplements formulas (capsules devel-
oped in laboratory phase) derived from Scirpoides holoschoenus (L.) Sojak and
Helichrysum arenarium (L.) Moench) were tested on Triticum aestivum L. (wheat)
caryopses in order to obtain preliminary data on the biological action (support
of liver function) and cytotoxic potential [1]. In this regard, the wheat caryopses
were treated with several dilutions of the extracts and food supplement for-
mulations (based on the dried extracts in different proportions) [2]. Prior to
the treatments, the extracts and formulations were phytochemically analyzed
in order to evaluate the bioactive compounds content and composition [3].
Caryopses germination ratio, plant growth, biomass accumulation were the
main parameters determined within the phytobiological tests. Phytochemical
analysis highlighted a higher content in total polyphenols, polyphenolcar-
boxylic acids and flavonoids in H. arenarium fluid extract and in S. holoschoe-
nus dried extract excepting the flavonoids. None of the experimental variants
showed a negative influence on germination and physiological processes in
wheat plants, thus providing some insights into the evaluation of cytotox-
icity, important aspect in establishing the administration doses. The lack of
cytotoxic effects suggests their safety on administration for their possible use
in phytotherapy.
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Verbasci flos is the common name for the flowers of Verbascum thapsus, V.
densiflorum and V. phlomoides. V. thapsus is used in ethnomedicine for the
treatment of inflammatory diseases, asthma, cough [1]. V. phlomoides and V.
nigrum are used in European traditional medicine for their antiinflammatory
action in the respiratory tract [2]. Our study aims at assessing the phytochem-
ical features of V. nigrum, V. phlomoides, V. thapsus, V. densiflorum species
from Eastern Romania. Verbascum extracts were phytochemicaly analyzed by
means of spectrophomometry, TLC and HPLC, to determine the content and
composition compounds of polyphenolic and flavonoid type. In addition, the
morphological traits of individual plants were evaluated. TLC chromatograms
showed distinct fingerprints for each species. The flavonoid luteolin was
identified in all samples, while quercetin was identified only in V. nigrum, api-
genin in V. densiflorum. In V. phlomoides, apigenin, luteolin and rutoside were
identified. Among polyphenolcarboxilic acids, caffeic and ferulic acids were
present in all samples and chlorogenic acid was found only in V. phlomoides.
Quantitative determinations highlighted a moderate interspecific variation
of the phenolic content (e.g. 1.030 - 1.338 g GAE/100 d.w. for V. nigrum and
1.245 - 1.387 g GAE/100 d.w. for V. densiflorum). The morphologic assessment
of individual plants showed high inter- and intraspecific variations.
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Ramonda serbica represents the remnant of the Tertiary tropical and subtropi-
cal flora in Europe and is the rare resurrection plants of Northern Hemisphere
temperate zone. The plant remains well-hydrated during spring, late autumn
and in winter. In summer and early autumn when plants are subjected to
drought, their desiccation tolerance comes into operation and they spend
it in anabiosis [1]. In this study, metabolic responses to dehydration and
rehydration of R. serbica, were investigated. For this purpose, GC-MS/FID
based metabolomics method was performed. Leaves from the control (well-
watered), dehydrated and partially rehydrated plants were sampled. Each
leaf was powdered using liquid nitrogen and then freeze-dried. The internal
standard (10-undecenoic acid) was added to the dry plant material and then
extracted in methanol/water using ultra-sonication. After centrifugation of
the mixture, the supernatant was dried and derivatized using two-step pro-
cedure involving oximation and silylation. GC-MS/FID analysis of each sam-
ple was then performed. The metabolites were identified using EI-MS spectra.
The areas from FID chromatograms were used for multivariate data analysis.
Two OPLS-DA models were applied to investigate dehydration and rehydra-
tion process. According to high VIP scores, sugars, such as fructose, glucose,
galactinol, sucrose, together with glyceric acid, xylonic acid 6-lactone and
aspartic acid were found to be the most influential in the OPLS-DA models.
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Figure 1. Score plots of the OPLS-DA models of dehydration (A) and
rehydration (B) process of R. serbica. Each point corresponds to one leaf
sample - green F (control plant), blue D (dehydrated plant), and yellow 24

(partially rehydrated plant).
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Callus culture is a plant biotechnology technique, which may be used for
plant strain maintenance and propagation as well as for secondary metabo-
lite production [1]. Cistus ladanifer L. secretes a resin (labdanum), which is rich
in compounds such as methylated flavones, labdanum-type diterpenes and
volatile mono- and sesquiterpenes. These are associated to several biologi-
cal activities with potential application in pharmaceutical, agrichemical and
food additive industries [2, 3]. Therefore, this species genome has potential
for important secondary metabolite production. Two types of explants (in-
ternode stem segments and leaves) were collected from C. ladanifer subsp.
ladanifer plants in a natural shrubland in Castelo Branco (PT). The explants
were established in MS + sucrose solid medium supplemented with different
combinations of growth regulators. Based on response percentage and callus
growth index (CGI) assessment after 1-month culture in diffuse light, stem
segments with the combination between 2,4-D (0.5 mg/L) and BAP (0.5 mg/L)
were found to yield the best results. Although morphologically different, all
the calli obtained in the first culture were sub-cultivated in three different
media varying the ratio of 2,4-D and BAP combination. Calli development
was morphologically evaluated and CGI was assessed. At the end of 5-week
culture, with the best ratio for callus growth was found to be 0.5 mg/L 2,4-D
and 0.5 mg/L BAP. All calli tended to stabilize in greenish friable callus. This
exploratory study of callus culture of rockrose highlights the advantages of
using the combination between 2,4-D and BAP to trigger and enhance the
growth of friable calli for future studies on secondary metabolites production
which are undergoing.
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The objective of the present study was to increase the knowledge of this spe-
cies in center region of Portugal as well as to try to recover and register the
traditional knowledge, in the attempt to valorize its use and to encourage
the conservation of this biological resource, which could help in the manage-
ment of the natural patrimony and sustainable rural development.

The methodology used in this study follows the recommendations of
some authors [1, 2] and the information was collected through an personal
interview with the characterization of the informant, knowledge of the plant
and its uses and was carried out in several places in the Beira Interior region,
where traditionally prickled broom is still widely used, confirming that its use
is still very widespread and that traditional knowledge about this plant has
been transmitted from generation in generation. The plant is not cultivated,
but the preferential harvest time in natural habitats occurs in the spring and
early summer months, which corresponds to the flowering period of the wild
plant, since the flower is the most used part. For its different uses, the plant is
initially dry in the shade and airy placed, being consumed mainly in the form
of tea/tisane. This plant continues to be widely used in this region, mainly as
a medicinal plant, used for problems of stomach, diabetes, kidneys and blad-
der, liver, intestines and rheumatism.
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Cotinus coggygria is a highly perspective in a pharmacological aspect me-
dicinal plant that, in the last years, has provoked the scientific community in-
terest in regard to its antimicrobial, immunomodulatory, anti-inflammatory,
antioxidant and anticancer potential. Our previous investigations indicated
that C. coggygria aqueous ethanolic leaves extract possesses significant anti-
cancer activity on MCF7 and T47D human breast cancer cell lines and a minor
effect on the proliferation of non-cancerous breast epithelial cell line MCF10A
[1]. The both cell lines, MCF7 and T47D, are molecularly classified as Luminal
A breast cancer subtype and are characterized as estrogen and progesterone
receptor-positive and human epidermal growth factor receptor 2-negative.
The aim of the present study was to assess the effect of C. coggygria extract
on cell growth of hormone-independent triple negative breast cancer cell
line MDA-MB-231. The influence on cell proliferation was explored by MTT
assay after 72 h treatment period in a range of extract concentrations in par-
allel with light microscopy examination of cell morphological characteristics
and single cell proliferative capacity and capability to form a colony was in-
vestigated using colony formation assay after 7 days treatment duration. The
obtained results showed that extract exposure inhibited considerable cell
growth of MDA-MB-231 cells but in a slighter degree when compared to both
hormone-sensitive cell lines MCF7 and T47D. Induction of MDA-MB-231 cell
morphology alterations and reduced cell clonogenicity was also observed.
Further studies will include in-depth research on the molecular targets of the
extract action.
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Essential oils (EO) are widely known for their numerous properties such as
antioxidant and antibacterial properties. However, these oily liquids and their
constituents present a high volatility, low stability and water solubility that
limit their wide applications. Therefore, different encapsulation systems are
considered to enhance their solubility, improve their stability and control
their release. Deep eutectic solvents (DES) have recently attracted research-
ers'attention due to their green character and the ease of their preparation. In
fact, DES can be prepared by simply combining two or more compounds that
are able to interact via hydrogen bonds, at a certain molar ratio.

In this study, the ability of 10 DES to solubilize different EO compounds
was tested. The solubilization effect of DES was also determined in the pres-
ence of cyclodextrins demonstrated as being an effective encapsulation sys-
tem for EOs.

The solubilization and the release of the natural compounds in DESs were
evaluated by static headspace-gas chromatography and multiple headspace
extraction, respectively. All the tested DES presented high retention ability of
EOs, as well as a controlled release of trans-anethole, used as a model of es-
sential oil components.

Furthermore, the addition of different types of cyclodextrins (CD) to cho-
line chloride : urea DES improved its solubilizing effect towards trans-anet-
hole, probably due to the formation of an inclusion complex between CD and
trans-anethole in the DES. Moreover, novel DESs were synthesized, using CD
as one of the solvent’s components.

These results show that DESs are promising solvents for the solubilization
and controlled release of EO constituents.
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The aim of the study is to assess the variability of the bioactive compounds
content of some Rosa canina L. wild populations in Dobrogea Region, Romania
for their prospective cultivation. In this respect, the plant material consisting
in ripe fruits, was harvested from 5 wild populations belonging to 3 varie-
ties. Selection of the varieties was based on phenotypic criteria: fruit color,
shape and size, presence or absence of thorns on the branches. The different
types of fruit extracts were analysed in order to determine the content and
composition of antioxidant compounds of the polyphenolic and flavonoid
type. Phytochemical analysis was performed by means of spectrophomom-
etry, TLC and HPLC. Main antioxidant compounds of the flavonoid type are
represented by the derivatives of apigenin and luteolin, and the polyphenols
caffeic acid, chlorogenic, ferulic and p-coumaric acids [1, 2]. Phytochemical
analysis of the extracts showed a high quantitative variation of the polyphe-
nolcarboxilic acids and flavonoid content even within the same variety, har-
vested from the same area. The study on these wild populations has been
conducted for a period of 4 years, and the multiannual results obtained will
constitute the basis for the selection of individuals with high productivity for
the establishment of cultures in degraded areas.
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North Andean part of Chile is composed of different areas located between
2400 and 4500 m of altitude, with alternation of arid plains, oasis, mountains
and valleys. Colonial and economic mutations have led to co-existence of
several ethnic groups with intercultural relationships, mainly characterized
by Aymara culture. In previous ethnobotanical surveys in this region [1, 2],
treatment of respiratory, gastro-intestinal and urinary disorders as well as
pain and inflammation were among the most cited indications. A total of
18 plants were selected regarding their therapeutic uses and extracted with
methanol and ethyl acetate.

The anti-inflammatory activity was evaluated for extracts from plants with
reports dealing with inflammatory disorders. Inhibition of cytokines (IL-6 and
TNFa) production was performed with RAW 264.7 mouse macrophage cell
line stimulated with LPS incubated with extracts at 100, 50 and 1 pg/mL. From
all tested samples, ethyl acetate extracts from F. denudata and A. copa showed
the strongest inhibition of pro-inflammatory cytokines production (98-70%)
at 100 and 50 pug/mL. Moreover, F. denudata inhibited the mTNFa production
of 70% at Tug/mL.

Both extracts were subjected to fractionation resulting so far in the puri-
fication of polymethoxyflavones (1-3 from A. copa and 4-5 from F. denudata)
and sesquiterpene derivatives (6-8 from A. copa and 9-10 from F. denudata).
Anti-inflammatory activity and effects of isolated compounds in several in-
flammatory signalization pathways are on progress.
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The Verbascum genus (common name mullein; Scrophulariaceae) attracts at-
tention because mullein plants accumulate several groups of bioactive com-
pounds. The aim of our ongoing project is investigation on the healing poten-
tial of plants from this genus and their bioactive molecules. In our previous
study from methanol extract of the endemic V. nobile two novel iridoid gly-
cosides were identified and it was shown that both compounds might have a
potential to modulate T cell-related pathologies [1].

In order to establish individual compounds of rare V. orientale and V. rup-
estre, dried and powdered aerial parts of both species were extracted with
methanol. Obtained extracts were in small amounts and only few secondary
metabolites from V. orientale were isolated and identified: aucubin, catalpol,
luteolin-7-O-rutinoside, quercetin-7-O-rutinoside and dehydrodi-coniferyl
alcohol-9'-B-glucoside. Therefore, NMR metabolic approach was applied to
study differentiations of investigated species. Extracts from aerial parts and
roots were analysed using several NMR experiments ('H, '*C, 2D TOCSY, HSQC,
JRes). Differences between the two species were determined by chemomet-
rics (ANOVA, PLS-DA, Venn diagram).
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plant material.
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The Hagenia abyssinica (Bruce) J. F. Gmel,, also known as kosso in East Africa, is
an important medicinal plant used to treat various ailments especially intestinal
parasites [1, 2]. However, its phytochemical components and their correspond-
ing biological activity have not been well explored. In this context, we strived
to conduct both phyto-chemical and bioactivity studies, aiming to reveal its
underlying mechanisms of action, especially for its anticancer and antioxidant
activity. The barks of H. abyssinica were firstly extracted with alcohol, and par-
titioned with four different organic solvents. Then, five different fractions were
tested with MTT, and antioxidant activity, and those fractions with better activ-
ity were further separated with various chromatographic techniques, resulting
in the isolation of at least 10 compounds, and their subsequent activity tests are
still on-going. As a result, the MTT and antioxidant tests showed that N-hexane
and ethyl acetate fractions had better anti-proliferative activity with inhibition
rates to Hep G2 cells at 82.25%, 72.45%, respectively; and the N-hexane and
dichloromethane fractions with better antioxidant activity than the three other
fractions using DPPH and ABTS tests. Furthermore, 8 out of 10 compounds iso-
lated were identified from H. abyssinica for the first time. This study revealed
good anti-proliferative and antioxidant activity of H. abyssinica, and the further
phytochemical study and activity tests on those isolated compounds will help
to unravel its mechanisms of action.
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Recently the importance of low calorie sweeteners is increasing for persons
who care about their health, especially the persons affected by diseases
linked to the consumption of sugar [1]. Brazzein (molecular mass of 6.5 kDa) is
the smallest naturally occurring sweet-tasting protein [2, 31. In this study was
conducted to optimize the culture conditions of transgenic carrot cell lines
as a part of study to establish stable expression system of brazzein protein
from carrot cell cultures. The induced carrot cell line was transformed with
Agrobacterium and transgenic cell suspension culture was induced. Brazzein
expression was analyzed every 3 days during the culture period of cell sus-
pension culture. In order to investigate the optimal light condition of Brazzein
expression, five different kinds of light quality were examined: white, red,
blue, mixed light. By Agrobacterium-mediated transformation, three cell lines
(TL1, 11, 12) were induced, and among them TL12 showed the highest cell
proliferation, so the line was used for the further experiments. Fresh and dry
weight of carrot explants were significantly increased in the mixed treatment
of CH (0.25 g/L) and BA (0.22 mg/L). After 4 weeks of culture under different
light quality, carrot cell line showed the excellent cell biomass in all light con-
dition. Total protein content was the highest at 1.1 mg/g FW in cell cultures
grown under blue light. The yield of brazzein protein by stress factor will be
analyzed. Based on the results obtained in this study, we intend to establish a
stable brazzein protein production system using air-lift bioreactor.

Acknowledgement: This work was supported by a grant from the Next-
Generation BioGreen21 Program (Project No. PJ013689), Rural Development
Administration, Republic of Korea.

References:

[1] Assadi-Porter, et al (2000) Archives of Biochemistry and Biophysics 376:
259-265.

[2] Kant R (2005) Nutrition Journal 4: 5.

[3] Kim YH, et al. (2004) Journal of Plant Biotechnology 31: 83-88.

203



204

PP 77

EFFICIENT CULTURE SYSTEM OF BULBLET AND CALLUS
USING AN AIR-LIFT BIOREACTOR AND THE PHENOLIC
COMPOUND PRODUCTION IN LILIUM DAURICUM KER
GAWL, AN ENDANGERED SPECIES

Thanh-Tam Ho', EunBi Jang', Seolah Kim?, Kang Hyuk Lee? Song Seok
Shin?, So-Young Park’

"Department of Horticulture, Division of Animal, Horticultural and Food
Sciences, Chungbuk National University, Cheongju 28644, Republic of Korea
2SK Bioland, 59, Songjeongri 2-gil, Cheonan, Chungnam, Republic of Korea

Lilium dauricum, an endangered species in Korea, contains various bioac-
tive compounds, and it is used as a functional food and medicinal agent in
Northeast Asia [1, 2]. The aims of this study were: (1) to establish an in vitro
bulblet culture by using an air-lift bioreactor and callus culture for the species
conservation and use its bioactive compounds; (2) to investigate their phenolic
compounds, and efficacy from both cultures system. The MS medium supple-
mented with 4.44 uM BA and 3% sucrose, had the highest bulblet production
(12.5-fold in growth rate). Addition of 7% sucrose was suitable for bulblet en-
largement, with an approximate 2.5-, and 7-fold increase in diameter and FW,
respectively. The highest rate of callus (100%) was obtained with a combina-
tion of 4.14 uM picloram and 2.32 uM Kinetin. The callus proliferation occurred
on MS medium supplemented with 4.52 uM 2,4-D, 1.11 uM BA, 5.37 uM NAA
and 0.25 g/L casein hydrolysate. A significant difference was observed in the
total phenolic compound content of callus, which was 1.5-fold higher than in
bulblet. As a result of the cytotoxicity test on the Hacat human keratinocyte
(DK-Hacat) cell line, it was confirmed that the extracts of both bulblet and cal-
lus were not cytotoxic. In skin keratinocyte inflammation inhibitory activity, the
bulblet extract was found to have the most effective anti-inflammatory effect
in a concentration-dependent. These results suggest a suitable system for op-
timizing bulblet and callus culture of L. dauricum, in order to provide a useful
bio-material for industrial purposes, and the conservation of this species.
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Agathisflavone, a biflavonoid isolated from Schinus polygamus (Cav.) Cabrera
leaves has been reported to promote various biological activities such as anti-
inflammatory properties, promoting cognition and preventing cancer, anti-
oxidant and antiapoptotic activities. Here, we tested the hypothesis whether
anxiety, amnesia, and brain oxidative stress induced by scopolamine could
be counteracted in zebrafish model by agathisflavone and tried to ascertain
the underlying mechanism. Agathisflavone (1, 3 and 5 pg/l) was administered
by immersion to zebrafish once daily for 8 days period. Anxiety and memory
impairment was induced with scopolamine (100 uM) and measured with the
novel tank diving test (NTT) and the Y-maze test. The identification of the aga-
thisflavone was done by spectroscopy, and the structure of the compound
was confirmed by (-) Electrospray lonisation Mass Spectrometry (ESI-MS).
The brain oxidative status and acetylcholinesterase (AChE) activity were also
investigated. Agathisflavone from S. polygamus (Cav.) Cabrera leaves was
identified. Also, we demonstrated that agathisflavone significantly reversed
scopolamine-induced behavioral score alteration in the NTT and Y-maze
tests. Consequently, agathisflavone promoted inhibition of AChE activity and
restored the brain antioxidant status. Our results demonstrate that agath-
isflavone promotes brain antioxidant action and ameliorates scopolamine-
induced anxiety and memory deficits in zebrafish.
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As a result of blooming, some cyanobacteria (Microcystis, Anabaena,
Planktothrix, etc.) produce toxins at concentrations that are high enough
to poison and even kill animals and humans. According to Annex Il of the
Framework Directive 2000/60/EC, transformed into the Bulgarian legislation,
for the characterization of surface water, at this stage there are no acceptable
limit values for cyanotoxins. Methods for the investigation and monitoring of
cyanobacteria and their toxins are under development.

The aim of the study is to selection and application of a constellation of mo-
lecular-genetic markers for the early detection of toxic microalgae. Samples
from eight Bulgarian dams, which are used for drinking purposes, were tested
by RealTime PCR. To assess the presence of bacterial DNA, specific primers
were selected to demonstrate Cyanobactria.

Some of these Cyanobacteria produced cyanotoxins, which are neurotoxic.
On rat brain microsomes, rat brain synaptosomes and neuroblastoma cell line
SH-SY5Y, we investigate the possible neuroprotective effects of saponins, iso-
lated from Astragalus glycyphyllos and A. glycyphylloides, in a model of cyano-
toxin (anatoxin)-induced neurotoxicity.
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The red algae (Rhodophyta) contain several classes of well-known polysaccha-
rides, which have wide application in microbiology, biotechnology and medi-
cine. The extracellular polysaccharide of the microalga Porphyridium cruentum,
synthesized and released into the surrounding medium, showed promising
properties as an anticancer agent. The aim: To increase the production of a
desired algal polysaccharide, optimization of the conditions is needed.

Materials and methods: For this study, the unicellular red microalga
Porphyridium cruentum (Rhodophyta), strain VISCHER 1935/107 was investi-
gated. Algae were grown intensively at 22 °C and light intensity of 132 umol
photons/(m?2s). For our purposes, 4 variants of combinations of nutrients and
carbon dioxide were tested. Two types of broth medium were studied (M1;
M2). Algal culture constantly supplied either with 2% CO, or with atmospher-
ic air (0.04% CO,). Cells were removed with centrifugation and the superna-
tant was measured with viscometer B3, DDR.

Results showed that the highest viscosity (n =6.33 m Pa.sec) was obtained
by applying M1 in combination with 2% CO,,. It was 0.25 times greater than
those in M1 with 0.04% CO, and twice as much compared to the viscosity of
M2 with 2% CO,.

In conclusion, we established that the most suitable conditions for obtain-
ing higher quantities of polysaccharide is medium 1 with 2% CO, as the in-
crease in viscosity of the medium is directly related to the amount of extracel-
lular polysaccharide.
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Camellia japonica is an evergreen tree belonging to the family Theaceae, and
enriched in physiologically bioactive compounds [1]. In this study, in order
to establish an in vitro culture system [callus and adventitious root (AR)] for
producing useful phenolic compounds, were compared by investigating bio-
mass and phenolic compounds from 4 different origin-derived calli and ARs
in C. japonica.The effect of light quality on the accumulation of phenolic com-
pounds was also investigated. Callus and AR were induced from leaf, root,
petal, and ovary tissue. Among the 4 calli and 4 AR lines, the highest biomass
was achieved in ovary-derived callus (CO), and in leaf-derived adventitious
root (AdL). Between the two culture systems, callus culture was more suitable
for producing phenolic compounds when considering the culture period and
biomass, while the phenolic content per gram DW was higher in the adventi-
tious root cultures. There was no significant difference in callus growth of red
light (R) and red and blue mixuture (RB) light compared to that of the control
(dark). The highest content of total phenolics and flavonoids was obtained in
the callus cultured under RB light, and the DPPH radical scavenging activity
was also higher in this treatment than others. The results of HPLC analysis also
showed the highest content of phenolics in callus cultured under RB treat-
ment. The results obtained in this study could be used for the large-scale pro-
duction of biomass and phenolic compounds in C. japonica for industrial use.
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The objective of this study was to investigate characteristics of anthocyanin-
rich extracts freeze dried with different wall materials: maltodextrin, gum
Arabic and skim milk powder. The anthocyanin-rich extracts were obtained
from grapeskin and black soybean coat as winery and soybean processing
byproducts, respectively.

The morphology of encapsulates, their chemical and physical prop-
erties as well as anthocyanin release profiles in different pH conditions
(1.2, 6.8, 7.4 and water) were analyzed. Antioxidant capacity, total antho-
cyanin content and total phenolic content were determined by spectro-
photometric methods while individual anthocyanins were determined by
HPLC method. The colour of the samples was measured before and after
6-month storage.

Freeze drying of the extracts along with these three wall materials resulted
in formation of porous and irregularly shaped encapsulates with low water
activity (0.19-0.26), high yields (85-93%), and solubility from 65 to 92%. All
encapsulates exhibited significant antioxidant capacity, good colour stabil-
ity after storage period (AE = 0.8-5.2) and antimicrobial activity against six
pathogen bacteria. High content of total anthocyanins (1.7-3.9 mg/qg) were
achieved, with malvidin-3-glucoside and cyanidin-3-glucoside as predomi-
nant in grapeskin and soybean coat extracts. The release profiles indicated
prolonged release of anthocyanins in different media, especially from gum
Arabic-based encapsulates.
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These results have shown that freeze dried encapsulates of grapeskin and
soybean coat as byproducts of agri-food processing could be used as a source
of natural colourants and bioactive compounds with prolonged release and
improved stability.
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It has been more than 25 years since two comprehensive panels of alkaloid
composition in 60 Nicotiana species were performed [1, 2]. Even then, com-
parison of species-specific results was complicated by the use of different
growing conditions and potentially different cultivars. To obtain consistent
metabolomic/transcriptomic results, we grew 60 species of the Nicotiana ge-
nus and performed a combined liquid chromatography-mass spectrometry
metabolomics analysis associated with comprehensive gene expression se-
quencing (RNAseq) in leaf and root tissues.

The major purpose of this project is to understand the variability of alka-
loid biosynthetic routes in Nicotiana species. Additionally, global transcrip-
tomic analysis may help to improve the accuracy of the Nicotiana genus clas-
sification by refining genetic distance information.

References:

[1] Saitoh F, Noma M, Kawashima N (1985) Phytochemistry 24(3): 477-480.
[2] Sisson V, Severson R (1990) Beitrdge zur Tabakforschung International
14(6): 327.



212

PP 84
OPTIMIZATION OF MICROWAVE ASSISTED EXTRACTION
OF ARONIA BERRIES BY ARTIFICIAL NEURAL NETWORK

lvana Karabegovi¢, Sandra Stamenkovic Stojanovi¢, Nada Nikoli¢,
Valentina Simi¢, Miodrag Lazi¢

Faculty of Technology, University of Nis, Bulevar Oslobodjenja 124, 16000
Leskovac, Serbia

The aim of this study was to simulate and optimize microwave-assisted ex-
traction of aronia berries using an artificial neural network (ANN) coupled
with genetic algorithms. The ANN architecture had an input layer consisted
of three neurons (ethanol concentration, microwave power, and extraction
time), eight neurons as the hidden layer, and three neurons (total extraction
yield-TEY, a total content of polyphenolic-TPC and flavonoid-TFC compounds)
as the output layer. The 70% of the experimental data were used for training,
15% for testing and the rest of the data (15%) were used for network validat-
ing. Total content of polyphenolic and flavonoid compounds in obtained ex-
tracts were determined by routine spectrophotometric methods [1].

The ANN-GA model provides a set of optimal conditions for each of the re-
sponses. For all responses, optimal value of the extraction time was about 15
min, the concentration of ethanol was in the range of 51-55%, while the op-
timum value of the microwave power differentiated the most for individual
cases of responses (600, 571 and 441 W for the optimization of TPC, TFC and
TEY, respectively). The consistency of experimental and predicted values were
experimentally verified and confirmed by high R? (>0.929) and low mean rela-
tive percent deviation (lower than +4.027%) values.

Thus, ANN methodology deserves great attention as the effective tool for the
simulation and optimization of microwave assisted extraction of aronia berries.
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Hibiscus syriacus is a garden shrub and grows in a wide climatic range from
mild to tropical temperature. The bark and root of H. syriacus have been used
to cure diarrhea and bacterial infection, and its seed are effective to fever
and cold. Recently, native flowers of H. syriacus possess promising potential
as a new edible source and colorants with various anthocyanins. However,
the function of anthocyanins isolated from H. syriacus has been poorly deter-
mined. In the current study, we, for the first time, evaluated whether anthocy-
anin-rich extract from H. syriacus Pulsae and Paetanshim flower (PS and PTS,
respectively) inhibits melanogenesis in vitro and in vivo. Our results showed
that PS and PTS did not directly downregulate mushroom tyrosinase activity
in vitro; but significantly decreased the extracellular and intracellular mela-
nin content in B16F10 cells compare with untreated control accompanied
by the inhibition of a-MSH-induced MITF and tyrosinase expression. We also
found that PS and PTS attenuated pigmentation of zebrafish larve under both
normal and a-MSH-stimulation with no change of heart rate. Furthermore,
PS and PTS activated the phosphorylation of extracellular signal-regulated
kinase (ERK) and a specific ERK inhibitor, PD98059, resulted in the recovery
of intracellular and extracellular melanin downregulated by PT and PTS in
B16F10 cells and of melanogenesis in zebrafish larva. PT and PTS possess
similar pattern of 17 specific anthocyanins, which also target adenylyl cyclase
and protein kinase A. These findings suggest that anthocyanins from PS and
PTS inhibit melanogenesis by activating the ERK signal pathway.
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Panax ginseng C.A. Meyer (ginseng) is a well-known medicinal plant that
has been traditionally used for centuries [1-3]. Centella asiatica shares up-
stream components of the ginsenoside biosynthesis pathway with P. ginseng,
as this species also produce triterpenoid. Therefore, the present study was
conducted to investigate the effects of C. asiatica extract feeding in ginseng
adventitious root cultures for increase of ginsenoside production. The cul-
tures were fed with 0 - 1,000 mg/L of C. asiatica extract. After one week of
treatment, dry matter was highest (14.97%) with C. asiatica extract feeding at
1,000 mg/L. B-Glucosidase activity increased as feeding increased from 0 to
100 mg/L. The content of the major ginsenosides was highest with the 100
mg/L treatment (1.61 mg/g DW), whereas that of the minor ginsenosides was
higher by about 64% with the 100 mg/L treatment (0.33 mg/g DW) than in
the control. Ginsenoside content and productivity were highest with the 10
and 100 mg/L treatments. Protopanaxatriol (PPT)-type ginsenoside content
was significantly lower with the 1 000 mg/L treatment than in the control,
but no significant difference was observed between content with the 0 and
100 mg/L treatments. Protopanaxadiol (PPD)-type ginsenoside content was
highest with the 100 mg/L treatment (0.96 mg/g DW). The results of this study
confirmed that C. asiatica extract feeding was effective in improving ginseno-
side content in ginseng adventitious root cultures.
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In the present study, we report that camptothecin (CPT) caused irreversible
cell cycle arrest at the G,/M phase, and was associated with decreased lev-
els of cell division cycle 25C (Cdc25C) and increased levels of cyclin B1, p21,
and phospho-H3. Interestingly, the reactive oxygen species (ROS) inhibitor,
glutathione, decreased CPT-induced G,/M phase arrest and moderately in-
duced S phase arrest, indicating that the ROS is required for the regulation
of CPT-induced G,/M phase arrest. Furthermore, transient knockdown of
nuclear factor-erythroid 2-related factor 2 (Nrf2), in the presence of CPT, in-
creased the ROS' level and further shifted the cell cycle from early S phase
to the G,/M phase, indicating that Nrf2 delayed the S phase in response to
CPT. We also found that CPT-induced G,/M phase arrest increased, along
with the ataxia telangiectasia-mutated (ATM)-checkpoint kinase 2 (Chk2)-
Cdc25C axis. Additionally, the proteasome inhibitor, MG132, restored the de-
crease in Cdc25C levels in response to CPT, and significantly downregulated
CPT-induced G,/M phase arrest, suggesting that CPT enhances G,/M phase
arrest through proteasome-mediated Cdc25C degradation. Our data also
indicated that inhibition of extracellular signal-regulated kinase (ERK) and
c-Jun N-terminal kinase (JNK) inhibited CPT-induced p21 and cyclin B1 lev-
els; however, inhibition of ERK blocked CPT-induced G,/M phase arrest, and
inhibition of JNK enhanced apoptosis in response to CPT. Finally, we found
that CPT-induced G,/M phase arrest circumvented apoptosis by activating
autophagy through ATM activation. These findings suggest that CPT-induced
G,/M phase arrest through the ROS-ATM-Chk2-Cdc25C axis is accompanied
by the activation of autophagy.
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Maral root (Rhaponticum carthamoides L) is well-known medicinal plant in
folk medicine, possessing a broad spectrum of beneficial pharmacologi-
cal effects on brain, blood, cardiovascular and nervous systems. In addition,
various malar root-based preparations and extracts exert antioxidant, immu-
nomodulatory, anticancerogenic, antimicrobial, antiparasitic and insect anti-
feedant activities, indicating its potential as an effective adaptogenic herbal
remedy [1]. Innovative extraction techniques have been suggested as sus-
tainable, green alternatives to conventional techniques for effective isolation
of higher-added value bioactive ingredients from various plant materials [2,
3]. This study investigates multistep biorefining of maral roots into valuable
fractions consecutively applying supercritical carbon dioxide (SFE-CO,) and
ultrasound-assisted (EAE) extractions. The obtained results showed that SFE-
CO, (pressure 46.2 MPa, temperature 55 °C, time 420 min) yielded 0.74 g of
lipophilic constituents from 100 g of maral roots. UAE was optimized for the
effective isolation of ethanol and water-soluble fraction from the residue af-
ter SFE-CO, by response surface methodology (RSM) based on central com-
posite design (CCD). Under different experimental conditions (time 5-30 min,
amplitude 20-100%), 2.1-5.5 g/100 g and 14.9-19.1 g/100 g of polar constitu-
ents were recovered with ethanol and water, respectively. Phenolic acid and
flavonoid containing ethanol and water extracts demonstrated strong in vitro
antioxidant capacity and inhibiting properties towards the physiologically
important enzymes The combined SFE-CO, and UAE significantly reduced
antioxidant capacity of starting plant material, showing that suggested bi-
orefining process is efficient to remove the considerable portion of the anti-
oxidatively active constituents from maral roots.
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Juniperus communis L. is a coniferous shrub distributed in Europe, South Asia,
and North America. In view of an increasing use of its extracts and fractions
in medicinal, pharmaceutical, and perfumery products, the application of ef-
ficient and environmentally friendly technologies for the plant processing is
of crusial importance.

The aim of this work was to obtain extracts from Juniper berries by super-
critical CO, (SCF) extraction, and to compare their chemical composition with
the one of extract obtained by steam distilation. SFC extraction under various
conditions (pressure and temperature) was conducted, resulting in separa-
tion of two fractions - liquid and semiliquid.

The main constituents of the liquid fraction (2" separator 40 °C, 50 bar)
were mono- and sesquiterpenes: a-pinene (33.3%), germacrene-D (13.4%),
myrcene (8,6%) and B-caryophillene (4.2%), while the semiliquid one (1 sep-
arator 25 °C, 100 bar) was characterised by presence of diterpenes such as
sandaracopimaric acid (44.3%), pimaric acid (18.6%), communic acid (8.0 %)
and imbricatolic acid (3.8%). Similar chemical composition was found for the
liquid fraction from SCF extraction and the steam distilled oil.
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Frankincense is an oleogum resin obtained from Boswellia trees family
Burseraceae [1]. It is used as a traditional medicine in cosmetics, in the treat-
ment of inflammation, wound healing, skin diseases, urinary tract infections,
and gynaecological disorders, as an immunostimulant and for the treatment
of respiratory infections [2]. It contains essential oil 5-9%, 65-85% resin, and 21-
22% gum [3]. The oil of the frankincense gum resin is one of the most important
commercial essential oils available on the international market [2]. So in this
study the extraction of frankincense essential oil was done using two differ-
ent methods (Hydro-distillation and Microwave-Assisted Hydro-distillation),
analyzed by GC-MS and we found that the major component in both methods
was n-octyl acetate which was 78% in HD and 86.97% in MAHD. To improve
its bioavailability and topical efficacy, Frankincense oil was loaded into solid
lipid nanoparticles (SLNs). SLNs were prepared via emulsification followed by
ultrasonication technique using compritol 888 ATO as a solid lipid and tween
80 as a surfactant. The anti-aging activity of the essential oil and the nanofor-
mulation (SLNs) were investigated using antioxidant assays, the determination
of rabbit collagen type 1 alpha 2 (COL1A2) in skin homogenate was done by en-
zyme-linked immune-sorbent quantitative assay, in vitro determination of anti-
elastase and anti-collagenase activities were achieved as well as histopatho-
logical examination of the skin tissue using Hematoxylin and eosin (H&E) stain-
ing and Masson’s Trichrome Staining. The results indicated that Nanoparticles
formulation was significantly than the essential oil.
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Metabolic syndrome is defined as a condition characterized by a variety of
diagnostic criteria, most important of which are obesity, dyslipidaemia, type
2 diabetes and arterial hypertension. All of them contribute to an elevated
risk of cardiovascular morbidity and mortality.

The potential of Amorpha fruticosa L. (Fabaceae) against diabetes and met-
abolic disease is promising based on the in vitro tests. This deserves further
investigation. Additionally, the toxicity review in relation to safety revealed
that until now there are no published data about human toxicity of A. fruti-
cosa. Due to the fact that A. fruticosa is an aggressive invasive plant species
growing almost unrestrictedly, it can provide abundant and cheap resources.
The objective of this study was to evaluate the acute toxicity of a purified
extract of A. fruticosa and its effects in experimental model of streptozotocin-
induced type 2 diabetes in male spontaneously hypertensive rats (SHR).

Additional benefit to the human health through environmental manage-
ment based on vast use of A. fruticosa for medicinal purposes might contrib-
ute to resolve problems associated with this aggressive invasive species in
the natural habitats in many European countries.
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Astragalus glycyphyllos L. (Fabaceae) has been extensively used in Bulgarian
folk medicine as an antihypertensive, diuretic, anti-inflammatory, anti-tu-
mour, etc. [1]. The species contains predominatly cycloartane-type saponins,
which exhibit various pharmacological action, incl. cytotoxicity [2, 3].

The aim was to evaluate the possible anti-tumour/anti-proliferative activ-
ity of purified saponins’ mixture, from A. glycyphyllos, on in vitro cell culture
from Graffi tumour.

Viability and proliferative activity of the Graffi myeloid tumour cells was
assessed by MTT test. The morphological alterations were visualized and ana-
lysed by fluorescent microscopy after double staining with acridine orange/
ethidium bromide, 4°,6-diamidino-2-phenylindole and Annexin V- fluoresce-
in isothiocyanate and propidium iodide.

Graffi tumour cells were sensitive to purified saponins’ mixture after 24 and
48 h treatment. A decrease of the viability/proliferation of the Graffi tumour
cells was induced. The effects observed were concentration- and time-de-
pendent. Fluorescent microscopy investigation showed that these antiprolif-
erative/anti-tumour effects were connected to the induction of apoptosis.

The results indicate that purified saponins’ mixture induced significant an-
tineoplastic effects in vitro.
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The plants of Pulmonaria genus having medicinal properties are used in folk
medicine from for ages. Earlier we showed [1] that the extracts taken from
the generative shoots of P. mollis Wulfen ex Hornem. P. obscura Dumort and P.
officinalis L. have an evident antianemic activity. Investigated plants are the
most widespread species of Pulmonaria genus. At the same time indicated
above plants have very close morphological structure of floral shoots. Both
this and close chemical compositions can explain a similar pharmacological
action of their phytoremedies.

The three plants have the most discriminating floral shoots - P. rubra Schott,
P. mollis Wulfen ex Hornem and P. mollis Wulfen ex Hornem var. albiflora which
have red, violet or blue and white flowers in maturity correspondingly.

The aim of work was a comparative research of antianemic activity of phy-
tomedicines made on basis floral shoots of P. rubra, P. mollis and P. mollis var.
albiflora.

The floral shoots collected in ending of flowering were used as the re-
search objects. Investigation of pharmacological activity was done with using
rats with iron-dificience anemia [2].

It was established that the extracts from all of floral shoots possess near an-
tianemic action, which is equal to the action of a modern synthetic medicine
on a basis of Fe3*-hydroxide polymaltose complex. The cure for experimental
rats with iron-deficiency anemia (initial level of hemoglobin was less than 65
g/l) by this extract has led to the restoration of the hemoglobin level for 8-10
days, but rats without treatment have the restoration of the hemoglobin level
occurring by the 26" day).
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The plants of Filipendula genus are well-known as the sources of essential
oils, which are used in folk and scientific medicine. At the same time the con-
sidered plants are sources of various phenolic compounds which also affect
pharmacological effect of the phytoremedies taken from these plants. The
purpose of the real work was comparative research of flavonoid structure of
Filipendula genus plants.

The species of the meadowsweets (F. denudate Juz., F. ulmaria Maxim. and
F. camtschatica Maxim.) which are characteristic of the Eurasia growth area
(from the Baltic Sea to the Pacific Ocean) were chosen as objects of the re-
search. Determination of content of flavonoids was carried out by the TLC and
HPLC methods [1].

As a result, there was an establishment the maintenance two aglycones -
quercetin and kempferol and their derivates, which are represented as
their 3-O- and 4°-O-glycosides. The absence of an ulmaroside (quercetin-4'-
O-rutinoside which first was detected in [1]) in chemical composition of F.
camtschatica should be noticed.

Further the taken extraction was subjected to acid hydrolysis. After hy-
drolysis ethanol liquor AICI, was added to obtained solution. Formed chro-
mogene complex has a characteristic maximum of absorption of 428 na-
nometers that there corresponds to a complex quercetin-AlCl.. Quantitative
determination of content of flavonoids was carried out on measured optical
density of investigated solutions with using the known extinction coefficient.
The content of flavonoids in F. camtschatica - 0.015% (calculated as quercetin)
was esteblished what is less than their maintenance in F. denudata and F. ul-
maria contain 1.2 and 1.4%, respectively.
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Human exposure to environmental toxicants with diverse mechanisms of ac-
tion is increasingly concerning. In addition to well-recognized carcinogens,
different chemicals in environmental and occupational settings have been
suggested to impact health, adding to cancer susceptibility by genetic and
epigenetic changes. Epidemiological evidences for this association have
been difficult to consolidate, but many experimental studies show that com-
pounds, such as polycyclic aromatic hydrocarbons, pesticides and heavy met-
als, trigger cellular and molecular alterations that can ease cancer initiation,
promotion and progression. Herein, recent insights into the pathological
mechanisms of these chemicals, namely effects on cell redox and calcium ho-
meostasis, mitochondria, microRNAs expression and inflammatory signaling,
are discussed with a focus on the possible implications for multi-stage car-
cinogenesis and its reversal by polyphenols.

Plant-derived polyphenols, such as curcumin, resveratrol, epigallocate-
chin-gallate, quercetin, and others, reduce cancer incidence, and can be use-
ful nutraceuticals for alleviating detrimental outcomes of environmental toxi-
cants and pollutants. Polyphenols can block malignant transformation and
control cancer progression through direct action on tumor-intrinsic factors
and interplay with whole-body effects. However, development of polyphe-
nol therapies requires more studies to validate the biological efficacy of the
phytochemical, identify effective doses and mode of action. Merging current
understanding of multifactorial actions of specific polyphenols and chief en-
vironmental toxicants in this work aims to potentiate the delivery of useful
phytochemical-based protective treatments to high-risk individuals due to
environmental exposure.
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The aim of present study was selection of potential sources of anti-inflam-
matory agents among fern species. In our previous study, we tested 54
species form 11 Pteridophyte families for antioxidant capacity. We found a
potential bioactive extracts in some Blechnaceae and Polypodiaceae spe-
cies. The most significant antioxidant capacity was measured in Blechnum
appendiculatum.The IC_ value (7.07 ug/mL) in DPPH assay was comparable
with standard antioxidant Trolox with IC_  value 7.01 pg/mL. In ORAC as-
say, we found strong antioxidant capacity in Polypodium vulgare (1.013 g of
Trolox equivalent/g dry weight).

Further, we tested inhibitory activity toward pro-inflammatory enzymes
(cyclooxygenase 1 and 2) using cell free system with an enzyme immuno-
assay (EIA) screening ELISA kit. Our results revealed a potential source of
selective cyclooxygenase-1 (COX-1) inhibitor in both Blechnum species.
Selective COX-1 inhibitors were found effective in prevention of cardiovas-
cular diseases [1].
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The genus Xanthoparmelia (family Parmeliaceae) produces about 92 sec-
ondary metabolites, which are made by the mycobiont and accumulate in
the lichen cortex or in medullary layer on the outer surfaces of the hyphae.
In this work, the phytochemical investigation using LC-ESI-QTOF-MS and
GC-MS techniques was done for chemical characterization of extracts of
Xanthoparmelia conspersa (Ehrh. ex Ach.) Hale. In the course of our studies on
medicinal plants, we evaluated the extracts of X. conspersa for their biological
activities as antimicrobial, antimalarial, anti-leishmanial and antitrypanoso-
mal agents and we investigated their cytotoxicity effects on the viability of
human fibroblasts cell line (MTT assay).

LC-ESI-QTOF-MS and GC-MS analyses confirmed the presence of usnic
acid, sticitc and norstictic acids and new secondary metabolite, atraric acid
which is the first report from X. conspersa. Secondary metabolites in lichens
have several biological activities, including antioxidant, antipyretic, antipro-
liferative, antitumor, anti-viral (e.g., HIV) or antibacterial. In the present study,
the anti-leishmanial activity of extract of X. conspersa against Leishmania do-
novaniwith an IC,  of 2.64 ug/mL (amastigoty) and 6.17 ug/mL (amastigoty +
THP1) and antitrypanosomal activity with an IC, of 7.18 pg/mL were report-
ed. The ability of the extract to induce the cytotoxic effect in fibroblasts was
observed in dose-dependent manner. The cytotoxic effect of the extracts in
the cells was observed at concentrations significantly exceeding concentra-
tions toxic for Leishmania (over 100 pg/mL).
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Pulsatilla species contain triterpenes and saponins, mainly the oleanane and
lupane-type. Toxic ranunculin, anemonin and protoanemonin characteristic
for Rannunculaceae family are also present. Because of production of cell poi-
son exerting mutagenic activity, Pulsatilla species are of toxicological impor-
tance. In this work the phytochemical investigation using LC-ESI-QTOF-MS
technique was done for chemical characterization of extracts of rare polish
plant species: Pulsatilla patens subsp. patens and the Pulsatilla vulgaris subsp.
vulgaris. In the next step, extracts and the isolated Pulsatilla saponin D were
investigated for their cytotoxicity against human fibroblasts cell line (MTT as-
say). In the course of the studies on medicinal plants, the extracts of P. patens
and the P. vulgaris were additionally evaluated for their biological activities as
antimicrobial, antimalarial, anti-leishmanial and antitrypanosomal agents. LC-
ESI-QTOF-MS analysis of the crude methanolic extracts of the roots of P. patens
and P. vulgaris confirmed the presence of Pulsatilla saponin D (hederagenin
3-0-a-L-rhamnopyranosyl(1—2)-[B-D-glucopyra-nosyl(1—4)]-a-L-arabino-
pyranoside). The anti-fungal activity against Candida glabrata was noticed for
the extract of P. patens and P. vulgaris with an IC_ value of 9.37 pg/mL and 11
pg/mL, respectively. The ability of the Pulsatilla saponin D to induce the cy-
totoxic effect was evaluated applying MTT test in human dermal fibroblasts
culture. Concentrations of the compound exceeding 1 pg/mL induced the
significant cytotoxicity in the cell culture.
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Parkinson’s disease (PD) is a progressive neurodegenerative disease related
to selective loss of dopaminergic neurons in substantia nigra pars compacta
resulting in multiple symptoms including motor and cognitive disturbances.
One of the underlying mechanisms for neuronal death is oxidative damage.
Ellagic acid (EA) was found to be a potentially strong antioxidant in differ-
ent kinds of oxidative stress conditions. Preventive effects on cognition in
experimental models of Alzheimer’s type dementia have also been report-
ed. The aim of this study was to assess the preventive effects of EA in rats
with 6-OHDA experimental models of PD. Male Wistar rats were divided into
the following groups: i) sham-operated (SO); ii) striatal 6-OHDA (10 ug/2 pl)-
lesioned control group; iii) 6-OHDA-lesioned rats pretreated for 5 days with
EA (50 mg/kg, i.p.). On the 2" and 3" week post lesion animals were subjected
to behavioral tests (apomorphine-induced rotations, rotarod, passive avoid-
ance test), neurochemical evaluation (DA brain levels) and evaluation of oxi-
dative stress indexes (lipid peroxidation, total glutathione (tGSH), antioxidant
enzymes) in brain homogenates. The results showed that in 6-OHDA group
apomorphine-induced rotations and number of falls were increased, latency
time in passive avoidance test and DA levels were decreased, lipid peroxida-
tion levels were increased and tGSH decreased as compared to SO group. In
conclusion EA treatment significantly decreased apomorphine-induced rota-
tions, improved cognitive functions, motor performance and oxidative dam-
ages induced by 6-OHDA by decreasing the tGSH level and restoring the cata-
lase activities. This clearly demonstrated neuroprotective effect of EA may be
due to its antioxidant capacity.
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Aim of this study is to analyse influence of addition of different aromatic herbs
on the antioxidant and antimicrobial activity of the wine, made from a grape
variety of Prokupec using standard technological procedures. The alcoholic
fermentation was carried out at 25 °C with the addition of Saccharomyces
cerevisiae Lalvin V1116 and lasted 6 days. Anise seeds (Pimpinella anisum L.),
cinnamon bark (Cinnamomum zeylanicum), wormwood leaf (Artemisia absin-
thium) and licorice root (Glycyrrhiza glabra) were added to the grape pomace
at the beginning of fermentation, in the quantity of 1% (w/w). The analysis
of wine samples was performed after 6 months of storage. Antioxidant ac-
tivity was determined using DPPH assays. Antimicrobial activity was deter-
mined using disk-diffusion and microdilution method. The highest antioxi-
dant activity was noticed in ‘Prokupac’ with cinnamon (EC, = 0.005+0.0005
mL/mL), while lowest antioxidant activity was found in ‘Prokupac’ without
aromatic herbs (EC, = 0.022+0.0016 mg/ml). Antimicrobial assays confirmed
that, Prokupac“wine with aromatic herbs has antimicrobial effect against sev-
eral bacteria: Staphylococcus aureus, Bacillus cereus, Clostridium perfringens,
Enterococcus faecalis, Sarcina lutea, Pseudomonas aeruginosa, Salmonella en-
teritidis, with minimal inhibitory concentration in the range 15-500 pL/mL. It
can be concluded that addition of aromatic herbs has a positive effect on
antioxidant and antimicrobial activity of wine.

Acknowledgment: The research in this paper is a part of the project »Natural
products of plants and lichens: isolation, identification, biological activity and
application« No. Ol 172047, funded by the Ministry of Education, Science and
Technological Development of the Republic of Serbia.
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Centella asiatica (L.) Urban, which has many common names including gotu
kola, hydrocotyle, marsh penny and white rot, has been widely cultivated as
a vegetable or spice in China, Southeast Asia, Sri Lanka and India. Previous
reports showed that the main constituents are triterpenoid including asi-
atic acid, asiaticoside, madecassic acid and madecassoside. Their biological
activities include anti-inflammatory, antioxidant, cytotoxic, antimicrobial,
neuroprotective and other activities have been widely claimed in many re-
ports [1]. Due to its beneficial effects, sufficient production is required for the
development as products. Plant tissue culture technology is suggested as a
powerful tool for obtaining natural substances. It provides not only improved
biomass and bioactive metabolites accumulation but also new secondary
metabolites for better pharmacological activity [2]. In this study, tissue cul-
tures of C. asiatica were prepared and the constituents were compared with
those of C. asiatica herbs. HPLC and TLC analysis showed the characteristic
major compounds in cultured C. asiatica. The purification of methanol extract
of cultured roots of C. asiatica using chromatographic techniques yielded
8-acetoxy-1,9-pentadecadiene-4,6-diyn-3-ol (1) and araliadiol (2), as deter-
mined by various spectroscopic methods including 1D-NMR ('H and *C) and
2D-NMR (HSQC and HMBC). These compounds increased glucose uptake in
L6 skeletal muscle cells. Therefore, tissue cultures of C. asiatica can be useful
sources for bioactive polyacetylenic compounds.

Acknowledgements: This work was supported by Korea Institute of Planning
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(IPET) through Ministry of Agriculture, Food and Rural Affairs (grant number
315013-4).
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A recent study has demonstrated the nano-molar range anti-HIV potential of
the arylnaphthalene lignans (ANLs) isolated from a Justicia medicinal plant [1,
2]. To understand the structure-activity relationship (SAR), we have carried out
the total synthesis of ANL analogues, which was designed based on the modi-
fication of the four ANL rings (rings A-D), followed by attachment of different
sugar units (Scheme 1). More than 80 novel ANL analogues have been synthe-
sized and their antiviral activities against HIV, avian flu and Ebola have been
evaluated using a “One-Stone-Two-Birds” evaluation system [1]. Cytotoxicity of
these compounds was determined using human cancer cell lines. A number of
the synthesized ANL demonstrated potent antiviral activities.
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Scheme 1. Structural modification of arylnaphthalene lignans (ANLs).
Rings A-D have been constructed based on total synthesis.
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The dysregulated lipid homeostasis due to various genetic, environmental and
lifestyle factors has been considered a critical putative pathways mediating
obesity [1]. The scientific advancements unleashing the molecular dynamics of
lipid metabolism, utilization and transport have provided deeper insights on
the emerging roles of lipid hydrolyzing enzymes, including pancreatic lipase
(PL) [2]. The PL is secreted from pancreatic acinar cells, a critical lipase responsi-
ble for the digestion of dietary triglycerides (TG) in the small intestine. We hy-
pothesized that inhibiting PL would prevent the breakdown of TG and prevent
the absorption of fatty acids into the systemic circulation and adipocytes.

Our study examined the PL inhibitory activity of selected medicinal plants.
The plants A. galanga and C. grandis has been reported for PL inhibitory activity
where used as a control. The PL enzyme inhibition showed potent activity against
M. uniflorum and C. paradisi when compared with the reported plants, where C.
tetragonoloba showed lesser inhibitory activity, all these plants where compared
with standard orlistat which showed the most potent PL inhibitory activity.

The bioassay-guided fractionation and elucidation of isolated phytocom-
pounds indicated that certain plant flavonoids from the plants, which have been
previously reported to elicit anti-obesity effect have shown inhibitory effects on
PL. Of note, the inhibitory effect of flavonoids on PL depends on the number and
position of phenolic hydroxyl groups and size of the molecule [3]. Whilst, our
findings suggest the potential roles of PL inhibitors in the development of nov-
el therapeutic strategies to combat obesity, the precise mechanisms by which
plant-derived PL inhibitors combat obesity remain to be fully characterized.
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Herbal medicines are becoming more mainstream in clinical practice and
show value in treating and preventing diseases. However, due to its ex-
treme complexity both in chemical components and mechanisms of action,
deeper understanding of herbal drugs is difficult. Thus, a comprehensive
systems pharmacological approach which could identify the active ingredi-
ents and their targets in the crude drugs and more importantly, to under-
stand the mechanism of action for the pharmacological properties. In this
present study, a novel system pharmacology approaches that integrates
the oral bioavailability screening, drug-likeness prediction, target and path-
way identification and network analysis has been established to investigate
the herbal medicines. Lagenaria siceraria was also experimentally sub-
jected for pancreatic lipase assay and in-vivo hyperlipidemic model, both
were compared for a correlative approach. The comprehensive systems
approach effectively identified 18 bioactive components and 66 potential
targets. These 66 targets were closely associated with aseries of diseases
of Alzheimer’s disease, Obesity and Diabetes mellitus. These targets were
mapped to drug-target and drug-target-pathway-disease networks to find
out the target proteins and to elucidate the mechanism. In the experimen-
tal part, the aqueous extract showed potent inhibition on lipase, which
showed less potent compared with orlistat and it also showed significant
(P < 0.001) increase in serum lipid profiles. This work provides a novel in
silico strategy for the investigation of herbal drugs, which has been dem-
onstrated and well-studied lag€naria. This attempt should, be_helpful-for
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understanding the definite mechanisms of action for herbal medicines and
discovery of new drugs from medicinal plants.
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Viburnum opulus, Cornus mas and Sorbus aucuparia are not only known for
the nutritional value of their edible fruits, but also for their traditional use in
cardiovascular diseases [1-3]. The aim of this study was to evaluate the phe-
nolic profile and evaluate the capacity of the acetonic extracts to increase NO
production and induce aortic rings’ vasorelaxation.

Arginase inhibitory activity was spectrophotometrically assessed. The vas-
cular reactivity was performed on thoracic aorta rings from Sprague-Dawley
rats; the mechanisms involved in vasorelaxation were studied, including
eNOS pathway, K* and Ca?* channels involvement. Phytochemical constitu-
ents were identified by HPLC-DAD-ESI-Q-TOF-MS/MS in negative and positive
ion mode; the separation was achieved with 0.1% formic acid in water (A) and
0.1% formic acid in acetonitrile (B) following a gradient elution.

The highest inhibition of arginase was exhibited by V. opulus extract (IC, =
91.18 pg/mL), while the other extracts showed a weaker activity. The most po-
tent vasodilatory effect was attributed to V. opulus extract (EC,,=5.58 pg/mL),
followed by S. aucuparia (EC,,=72.07 pg/mL) and C. mas (EC,,=100.27 pg/mL)
extracts. V. opulus extract exerted the vasorelaxant effect on phenylephrine-
precontracted aortic rings through the stimulation of eNOS, inhibition of extra-
cellular Ca**influx and activation of voltage-dependent K* channels. Flavonoids
and iridoids were the most important classes of compounds identified in our
extracts. Further studies are needed to clarify the compounds responsible for
the biological activity.
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Phenylethanoid glycosides (PhGs) are naturally occurring water-soluble com-
pounds widely distributed in traditional Chinese medicines and other medici-
nal plants. These compounds are structurally characterized with a hydroxyphe-
nylethyl moiety to which a glucopyranose is linked through a glycosidic bond.
To date over 400 PhGs compounds have been isolated and identified from me-
dicinal plants. Pharmacological studies have shown that PhGs possess a wide
range of biological activities such as antibacterial, antiviral, antitumor, anti-
inflammatory, antioxidant, neuro-protective, immunomodulatory, hepatopro-
tective, tyrosinase inhibitory actions, etc. Recently, interest in PhGs has been
growing, with a significantly increasing volume of articles describing PhGs
novel structures, diverse bioactivities, as well as their pharmacokinetics having
been published. Despite of the promising biological effects, PhGs failed to ful-
fill its therapeutic potential due to poor intestinal absorption, fast metabolism
and poor bioavailability. In order to improve the efficacy of PhGs, attempts to
understand their metabolic process and ways to improve their bioavailability
are being studied [1, 2]. This article aims to review some concepts regarding
PhGs’ bioavailability. It summarizes the latest advances on the stability, inges-
tion, absorption, bioavailability, and biotransformation of PhGs through differ-
ent approaches. Attention is also given to effects of interaction between PhGs
and macromolecules on the bioavailability and bioactivity of PhGs. Recent
advances of methods such as chemical modification and nanotechnology to
improve the bioavailability of PhGs are also summarized. We also outline the
future perspectives for their potential application.
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Reactive oxygen species (ROS) are versatile signals that regulate plant growth,
development, and responses to environmental stimuli. Plants have the most
elaborate antioxidant network among all kingdoms, enabling them to fine-
tune the levels of ROS according to cellular needs. This has allowed plants to
co-opt ROS as regulators of diverse plant secondary metabolites, including
molecules with useful commercial and medicinal properties.

This review summarizes the current knowledge about the ROS network,
its evolution in the plant Kingdom, and the role of ROS in regulating plant-
specific pathways. Focus is given to the regulation of secondary metabolite
production by ROS, with emphasis on secondary metabolites with valuable
pharmacological applications in humans and other species.
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Dopamine is a catecholamine, an animal neurotransmitter which had been
found also in some plant species. The callus culture of Celosia cristata contains
high amounts of dopamine [1], and this amount is significantly higher than
those in the leaves. This is not quite common for cell cultures because the
ability of biosynthesis of many secondary metabolites decrease during the
process of cell de-differentiation. So it is interesting to investigate an influ-
ence of callusogenesis on dopamine biosynthesis.

The leaves of in vitro plants were used; they have been cultivated on cal-
lusogenic medium during 49 days. A number (n = 15-20) of the explants were
taken from the medium at regular intervals, air-dried and used for HPLC-
based determination of dopamine content.

It has been shown that during the cultivation the average amount of do-
pamine increases during the first two weeks (an average in 5.5 times); more-
over, a sharp increase of the substance amount for the first three days was
observed, following by some decrease at the end of the first week. This level
kept relatively stable for 2-4™ weeks of cultivation and was constantly declin-
ing for the next two weeks, decreasing to 49'" day to an initial level.

This data demonstrates that the content of dopamine is an easily variable
value, it quickly responds on external influences. The sharp initial increase in
dopamine content occurs, probably, as a response to stress caused by me-
chanical damage and/or components of cultivation medium. A callusogene-
sis itself, as a process of de-differentiation of cells, does not lead to significant
changes of dopamine content.
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Plants of different families can produce the animal neurotransmitter dopa-
mine. Sites of its biosynthesis and accumulation, role and distribution in plants
remain poorly understood. Our investigations concern a determination of the
presence/amount of this catecholamine in plants of different families (mainly
betalain-synthesizing) and studying the influence of various external factors
on its biosynthesis. One of such factors is elicitor methyl jasmonate, which is
known as one of the main modulators of the expression of plant secondary
metabolism genes. Airborne methyl jasmonate is used by plants as a starting
signal for defence system of themselves and neighbouring plants.

During these investigations, two facts have been observed that corrobo-
rate the protective role of dopamine for plant organisms:

1.The study of the dopamine content in peel and pulp of red beet showed
that the peel contains dopamine in significantly higher amounts.

2. It was shown that gaseous methyl jasmonate causes the significant
(from 20% to 2-3 times) increase of dopamine content in aboveground
part of all five investigated plant species of three families: Talinum panicu-
latum (Portulacaceae), Calandrinia eremaea (Montiaceae), Beta vulgaris
(Amaranthaceae), Celosia cristata (Amaranthaceae), Cistanthe grandiflora
(Portulacaceae).
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Stachys thracica Davidov. (Thracian woundwort) is a Balkan endemic spe-
cies included in the Red Data Book of Bulgaria with the national conserva-
tion status: “rare” (R). The plants from genus Stachys have long history of
use in ethnomedicine under the form of extracts, decoctions, ointments for
treatment of genital tumors, sclerosis of the spleen, inflammatory diseases,
cough, ulcers and infected wounds. In the present work we aimed to access
effective protocol for ex situ conservation of the Thracian woundwort and
comparative determination of the essential oil composition in in situ, in vit-
ro cultivated and ex vitro adapted plants. Successful micropropagation was
achieved on basal MS medium with 30 g/L sucrose and 7 g/L agar. Ex vitro
adaptation was accomplished in growth camera with 83% survival. GC-MS
analysis of the essential oils resulted in the identification of 41, 37 and 38
compounds in in situ grown, in vitro cultivated and ex vitro adapted plants
respectively, constituting 80.1%, 85.2% and 86% of the total oils. Germacrene
D, B-elemene, a-cadinol, a-limonene and (Z)-B-ocimene were the principal
components representing 65.3%, 71.1% and 70.3% of the oil of in situ, in vitro
cultivated and ex vitro adapted plants respectively. All three groups of plants
seem to store predominantly sesquiterpenes at the expense of monoterpe-
nes. Different growth conditions did not affect significantly the composition
of essential oils. A collection from in vitro tissue and ex vitro cultures, which is
an approach for preservation of S. thracica has been established.
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Aims: Blackthorn (Prunus spinosa L.) flower is a polyphenol-rich herbal medi-
cine valued as vasoprotective, anti-inflammatory, diuretic, detoxifying, and
spasmolytic agent. The qualitative LC-MS studies proved huge complexity of
the phenolic matrix (59 components, including flavonoids, A-type proantho-
cyanidins and phenolic acids) [1]. As detailed standardisation is required to
assure the therapeutic effectiveness and safety of plant medicines, the aim
of the present study was to develop, optimise and validate the first HPLC
method for determination of individual blackthorn constituents in the flower
preparations.

Methods: The analyses were performed on Prominence-i LC-2030C chro-
matograph (Shimadzu) and a C18 Ascentis Express fused-core column (2.7
pm, 150 mm x 4.6 mm; Supelco). As close structural similarity of the black-
thorn polyphenols present a significant challenge in terms of HPLC separa-
tion, multiple parameters were optimised for method development with the
use of a standard mixture of 31 model analytes.

Results and Conclusions: The separation was accomplished with an ace-
tonitrile-tetrahydrofuran gradient at a flow rate of 1.09 mL/min and column
temperature of 28 °C. The validation showed good precision, accuracy, linear-
ity, and sensitivity of the measurements. The method allowed to effectively
separate matrix peaks within 35 min, and it was successfully employed for de-
termination of 31 dominant constituents in dry extracts and plant materials
purchased from European manufacturers. The relevant variability in quantita-
tive composition of commercial samples was observed, which suggests the
need to introduce quality control studies for the flowers, and the developed
method was proved suitable for this purpose.
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Aims: Chestnut bark (Hippocastani cortex, HC) is a traditional herbal medi-
cine applied in conditions connected with vascular damage and defective
blood clotting, such as cutaneous capillary fragility, venous insufficiency,
and hemorrhoids [1]. Not much is, however, known about its potential
mechanisms of action. The antioxidant activity of HC, which is listed
among the mechanisms of its vasoprotective effects, has been studied so
far only in a limited number of models [2, 3] and there is hardly any infor-
mation on the impact of HC on blood hemostasis. Thus, the aim of this
in vitro study was to evaluate the protective effects of HC and its main
constituents on human plasma components (including fibrinogen) under
oxidative stress conditions and to determine their influence on some of
the hemostasis parameters.

Methods: The methanolic extract, prepared from a commercial HC sam-
ple, was characterized by LC-MS/MS and LC-PDA. The biological tests were
performed in blood samples and fractions obtained from healthy volunteers.

Results and Conclusions: All investigated analytes efficiently attenuat-
ed the negative impact of peroxynitrite-induced oxidative stress in human
plasma: increased the non-enzymatic antioxidant status of plasma, reduced
the protein nitration, thiol oxidation and lipid peroxidation. Moreover, some
statistically significant effects on hemostasis parameters were demonstrated,
including inhibition of ADP-mediated platelet aggregation, decrease of acti-
vated partial thromboplastin time (APTT) and prothrombin time (PT) as well
as increase of thrombin time (TT). A moderate anticoagulant activity of the
analytes was suggested, however more detailed studies are still required.
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Breast cancer is one of the most common types of cancer worldwide and ma-
jor cause of mortality. Approximately 20% of breast cancer express epider-
mal growth factor receptor and are classified as triplenegative breast cancer
(TNBC). MDA-MB-231 is a highly aggressive, invasive and poorly differenti-
ated epithelial TNBC cell line as it lacks estrogen receptor (ER), progesterone
receptor and human epidermal growth factor receptor 2 amplification [1].

Rhodiola rosea is widely distributed in high altitude areas, predominantly
in Northeast Asia and Eastern Europe. R. rosea extracts, as well, as its constitu-
ents have undergone numerous studies underlying their anticancer and im-
mune stimulating effect [2].

The aim of this study was to investigate the cytotoxic effect of 50% metha-
nolic extract of R. rosea rhizomes on TNBC MDA-MB-231 and normal ER posi-
tive MCF-10A cell line as a control. The phytochemical profile of the investi-
gated extract has been analyzed through NMR-based metabolomics.

The thiazolyl blue tetrazolium bromide (MTT) assay revealed that the cell
viability of MDA-MB-231 has decreased to 67% (12.5 pg/mL) and 48% (200
ug/mL). The IC,  value was calculated to be 161 ug/mL. The cell viability of
MCF-10A cell line was slightly decreased at the highest concentration of the
extract and varied from 81 to 100% in the range of 200 to 12.5 ug/mL.

The obtained results revealed the potential of the extract as a source of
bioactive molecules with eventual cytotoxic activity on TNBC. Further mecha-
nistic studies of the observed effect should be performed.
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Gliomas are the most common and lethal primary brain tumours, with glio-
blastoma (GBM) being the most invasive and malignant form. The GBM is a
complex disease with very poor prognosis arising from changes in multiple
biological networks and hence require complex therapeutic approaches [1].
For that reason many investigations have been focused on multi-target bo-
tanical agents such as R. rosea, considering them as the nature’s answer and
simultaneous impact over multiple functional networks during disease treat-
ment with fewer side effects over the human body [2].

This study aimed to identify and quantify the major secondary metabolites
in R. rosea wild-grown in Bulgaria by NMR-based metabolomics and HPLC.
The anti-proliferative and apoptotic activity of 70% methanolic extract of R.
rosea rhizomes, as well as, its major molecules were evaluated towards hu-
man glioblastoma cell line U87 MG.

The NMR spectra revealed salidroside, p-tyrosol, rosarin, rosavin and rosin
as dominant molecules in the extract, which estimated amounts by HPLC
were 2.67,0.02,0.37, 1.92 and 0.04%, respectively. For evaluation of the cyto-
toxic activity (MTT assay), the extract and the pure compounds were applied
at concentrations in the range from 25 to 1 000 ug/mL. The estimated IC,  val-
ues for the extract and salidroside were 616 and 960 pg/mL, respectively. The
analysis of the cell apoptosis showed that incubation with the extract and the
pure molecules influenced in a non-dose dependent manner this process.

Further a combined formulation of the identified molecules in a ratio cor-
responding to that in the rhizomes could be developed and evaluate its effect
on U87 MG glioblastoma cell line.
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Calcium signalling is one of the major regulated processes in cell physiol-
ogy and the role of calcium control mechanisms in cancer pathogenesis is
gaining increasing attention. Recent studies connect changes in cell calcium
homeostasis to different carcinogenesis steps, angiogenesis and metastasis.
Therefore, calcium signalling regulation is an emerging therapeutic target in
cancer [1].

Altered expression or function of calcium channels, namely ORAI iso-
forms and STIM1 participating at Store-Operated Calcium Entry (SOCE), were
closely associated to cancer cell phenotype and disease outcome [2], and
the downstream calcium signalling AMPK and AKT pathways were linked to
autophagy and metabolic remodelling. In this work, we have used different
text and data mining tools aiming to unveil natural compounds able to target
cell calcium signalling related to cancer hallmarks. The analysis of the avail-
able data point to epigallocatechin-3-gallate, resveratrol, di-indolyl methane
derivative, proscillaridin A and stemphol, as candidate calcium-targeting
natural occurring drugs. Modes of action more supported are by decreasing
calcium entry via SOCE, promoting Endoplasmic Reticulum stress, acting on
calcium-induced signalling pathways and calcium dysregulation-induced cell
death. Nevertheless, identification of the direct molecular targets and evalu-
ation of the in vivo efficacies for these strategies requires more research.
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Cell, tissue, and organ cultures of medicinal plants proved to be essential
for the discovery of biosynthetic pathways and their regulation, providing
means for influencing pharmacologically relevant natural products. In the
present study, we used in vitro cultures of several medicinal plants (Agastache
rugosa, Salvia yangii, Moluccella laevis, Chelidonium majus, Stevia rebaudiana)
to test the influence of different illumination regimes and media composition
on morphogenesis and bioactive metabolite contents.

Tissue and organ cultures were initiated from explants from various organs
of aseptically germinated seedlings. Callus tissue was induced on media supple-
mented with a combination of auxins and cytokinins. Microshoot cultures were
obtained from excised apices. The cultures were maintained in different illumi-
nation regimes - white fluorescent and LED of various spectra. Phytochemical
screening was performed using spectrophotometry and HPLC.

The morphogenic response of explants differed between white and pho-
tosynthetically active radiation (PAR) light. Callus induction percent, number
and length of axillary shoots, rooting and biomass increase were determined.
Conditions of culture, including illumination spectrum, influenced content of
rosmarinic acid and isoquinoline alkaloids significantly. However, response to
each of the tested factor differed between species. Precursor (amino acids)
feeding influenced developmental processes but did not increase level of the
respective metabolites. Surprisingly, feeding resulted in marked decrease of
alkaloid production in vitro in Chelidonium.

The spectrum of light illuminating plant in vitro cultures can influence mor-
phogenic processes and accumulation of specialized metabolites that are im-
portant for pharmacological properties. However, each species reacts differ-
ently and to improve accumulation of desired substances, the conditions of
culture must be established experimentally.
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Itis known that“hairy”root cultures obtained using Agrobacterium rhisogenes-
mediated transformation can synthesize biologically active compounds
(BAC) native for the mother plants. We used our collection of “hairy” roots of
Artemisia annua, A. vulgaris, A. dracunculus, A. tilesii, Bidens pilosa, Cichorium
intybus, and Althaea officinalis to study the accumulation of flavonoids, ar-
temisinin, sugars, antioxidant and reducing activity, and the capacity of the
extracts to synthesize the silver nanoparticles (AgNps).

Transgenic roots were cultivated on the Murashige and Skoog medium,
collected in 20 - 30 days and lyophilized. HPLC chromatography method was
used to study the BAC accumulation. Antioxidant activity was evaluated by
scavenging of DPPH radical. AgNps were obtained by the addition of etha-
nolic extracts to T mM AgNO, solution and studied by the TEM and UV-Vis
spectrophotometric analysis.

Flavonoids, artemisinin, sugars content as well as antioxidant and reducing
activity were greater in some root lines compared to the control. The extracts
differed in their capacity to synthesize AgNps, and this parameter correlated
with the flavonoids content and reducing activity of the extracts.

So, “hairy” root cultures of studied medicinal plants can produce complex
of biologically active compounds and can be also used for the synthesis of
the silver nanoparticles.
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Extracts from “hairy” roots of unexplored plants Artemisia tilesii is a new po-
tential source of active pharmaceutical ingredients (AFI).

The aim of the work was to determine the influence of the extract on the
formation of free radicals in the model chemical system. Extracts demonstrated
the activity can be used as an AFl of drugs with potential antibacterial action.

Plant biomass was obtained by the method [1] from the dried material by
70% ethanol extraction. The effect of the dried extract on free radical process-
es was investigated in the model reaction of autooxification of adrenaline by
the modified method [2]. This express method of analysis differs in accuracy,
repeatability and reproducibility. The dry extract contained flavonoid-rich
compounds of 33.6% in routine equivalent (RE).

The evaluation of the effect of the extract on the process of autooxification
of adrenaline by the value of the first-order rate constant k, indicates that
the extract acts as an agonist of free radical processes. The extractin the 2 - 8
mkM RE accelerated the autooxification of adrenaline in 2.3 - 3.6 times. The
value of the rate constant of the first order of formation of free radicals was k,
=26.30 £0.80 1/s and k, = 93.80 + 1.26 1/s for the concentrations of 0 and 8
mkM RE flavonoids in the system.

The ethanol-water extract from A. tilesii “hairy” roots reveals its prooxida-
tive properties under conditions of the model reaction of autooxification of
adrenaline. This effect requires further research.
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A previous report [1] indicated that the flavonoid-rich extract of bergamot
juice (BJe) exerts an anti-inflammatory effect through the activation of SIRT1
in leukemic monocytes THP-1 exposed to lipopolysaccharide (LPS). In this
study we deeply investigate the mode of action of BJe, along with its major
flavonoids on SIRT1 through cell-free, in silico and in vitro experimental mod-
els. In the cell-free assay, all the tested compounds as well as the whole Ble
inhibited the deacetylase activity of SIRT1. This finding was reinforced by the
results of in silico study. In THP-1 cells exposed to LPS, a reduction of SIRT1
activity was observed, effect that was reverted by the pre-incubation with
either BJe or its major flavonoids. This effect was also observed at gene level.
Employing an activator and an inhibitor of AMPK (AICAR and dorsomorphin,
respectively), we discovered its involvement in the activation of SIRT1 elicited
by BJe or its major flavonoids in whole cell.

Our study indicates the dual role of Ble and its components, depending
on the employed experimental model, as well as reveals their mode of action
on the AMPK/SIRT1 axis, suggesting their role as promising candidates in pa-
thologies in which this axis is implied.
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Aims: Gaultheria procumbens L. (Ericaceae) is a traditional medicinal plant, the
leaves of which are recommended in the treatment of inflammation-related
disorders [1]. Their main components are salicylates, but also other polyphe-
nols: flavonoids, proanthocyanidins and caffeoylquinic acids [2, 3]. However,
the impact of non-salicylate phenolics on the anti-inflammatory activity of
the leaves has not been investigated so far. Therefore the aim of the present
work was to compare the anti-inflammatory and antioxidant effects of the
dominant leaf constituents in a model of human neutrophils.

Methods: Chlorogenic acid (CHA), cinnamtanin B1 (CB1), gaultherin (GT),
and miquelianin (MQ), four main leaf components, were isolated from hy-
dromethanolic extract by column chromatography, preparative HPLC, and
flash chromatography. Their structures were confirmed by LC-ESI-MS/MS, IR,
CD, and NMR studies. Next, the isolates were investigated for their effects on
the viability and pro-inflammatory functions of neutrophils obtained ex vivo
and stimulated by LPS and fMLP. In particular, their impact on the ROS level
and the release of IL-18, IL-8, TNF-q, elastase, and MMP-9 was evaluated.

Results and Conclusions: The analytes did not influence the cells viabil-
ity. CHA was the most efficient modulator of the production of ROS, IL-18
and TNF-a; GT of the MMP-9 release; MQ of the IL-8 secretion; and CB1 of the
elastase release. All analytes might be considered significant contributors to
the anti-inflammatory activity of the leaves. They might be also recommend-
ed as standardization markers suitable for quality control of the plant mate-
rial and extracts thereof.
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Olea europaeae L. is a species belonging to the Oleaceae family reported to
possess various beneficial effects, including anti-inflammatory, antihyperten-
sive, antioxidant, antitumor and hypoglycemic properties [1-3]. The present
study was aimed to evaluate two types of O. europaea L. extracts concern-
ing their antioxidant capacity and cytotoxic and antiproliferative effects on
MCF7 human breast adenocarcinoma cell line. The ethanolic extracts were
obtained from the leaves of the species. For the first extract (Of. 1) the leaves
were harvested from Spain, and for the second extract (O.f. 2), from Greece.
DPPH assay was used for the determination of the antioxidant capacity. In this
regard two concentrrations were tested, namely 100 and 1000 pg/mL. For the
evaluation of the cytotoxic effects Alamar blue technique was performed and
Scratch assay for the evaluation of the antimigratory potential. Two concen-
trations (50 and 100 ug/mL) of each extract were tested and incubated for 24
h. Both extracts displayed a high antioxidant activity, especially at the highest
dose tested. At both concentrations used, Of. 2 extract showed a higher anti-
oxidant capacity as compared to O.f. 1 extract. In terms of antitumor activity,
the results obtained indicate that both extracts elicited a dose dependent
cytotoxic effect on MCF7 breast adenocarcinoma cells viability, Furthermore,
the data showed that by increasing the concentration, tumor cell migration
was reduced, the most notable effect being recorded in the case of O.f. 2 ex-
tract. The ethanolic extracts of O.f. possess a significant antioxidant potential,
reduced breast adenocarcinoma cells viability and migration, with the most
significant effects being recorded in the case of O.f. 2 extract.
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Petroselinum crispum (Mill.) Fuss. presents nutraceutical properties being used
both in the culinary as well as in the medical field for its carminative, stomachic,
antioxidant, spasmolytic, hepatoprotective, diuretic, antiseptic with tropism
for the urinary tract, anti-inflammatory, antibacterial and antifungal prop-
erties. The most studied part of the plant because of the complex chemical
composition are the seeds [1, 2]. The aim of the study was the phytochemi-
cal characterization of P. crispum (Mill.) Fuss. seeds extract (PC) as well as the
evaluation of the anticancer potential against MCF-7 human breast cancer cell
line. Results have shown the presence of polyphenolic compounds (ug/100
pg extract): chlorogenic acid (4.572), caffeic acid (2.213), apigenin glucoside
(22.371), cinaroside (0.776), luteolin (4.078), apigenin (14.562), and kaempferol
(2.662). Spectrophotometric quantification has shown an amount of 172.2 ug /
mL extract total flavones and 292.7 ug GAE/mL extract total phenols. PCin the
concentration of 60 pg/ml induced a statistically significant inhibition of prolif-
eration of MCF7 human breast cancer cell line compared to control, as revealed
by consecrated MTT assay as well as cytotoxic events as revealed by LDH assay.
Migratory ability of cancer cells was also diminished fallowed incubation with
PC and a GO/GT1 cell cycle accumulation could be observed.
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Non-melanoma skin cancer (squamous and basal cell carcinoma) has the
highest incidence rate amongst cancers, due to overexposure to UV radia-
tions as a consequence of the stratospheric ozone layer depletion and cli-
mate changes. Current available treatments (surgery, cryotherapy, radiother-
apy, chemotherapy and photodynamic therapy) are invasive and cause side
effects; recurrence might also occur [1]. Therefore, less invasive therapeutic
agents are needed. Plant extracts are able to modulate multiple mechanisms
that trigger a disease with fewer side effects. In this respect, Verbascum spe-
cies were reported to possess multiple medicinal properties due to a complex
phytochemical composition [2]. In the present study, anticancer properties
of V. nigrum L. were tested on A431 squamous cancer cell line. The metha-
nol extract of the aerial parts and the methanol fraction, isolated by the frac-
tionation of delipidated methanol extract on C18, significantly reduced A431
cell viability in MTT assay. Further, annexin V - propidium iodide staining
showed that the cytotoxic effects of the raw extract and methanol fraction
were based on induction of apoptosis. In addition, fluorescence microscopy
revealed caspase 3/7 activation as a mechanism of apoptosis induction. No
cytotoxic effects were detected on HaCaT keratinocytes. A moderate but se-
lective antiproliferative effect on A431 cells was revealed for the methanol
fraction. These findings suggest that V. nigrum methanol fraction could be a
potential therapeutic agent for squamous cell skin cancer.
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Despite advances in anti-infective therapy, antibiotic-resistant bacterial
infections remain an important cause of morbidity and mortality world-
wide. According to WHO, carbapenem-resistant Acinetobacter baumannii
and Pseudomonas aeruginosa, carbapenem-resistant and extended spec-
trum beta-lactamase producing Enterobacteriaceae, methicillin-resistant
Staphylococcus aureus, clarithromycin-resistant Helicobacter pylori are among
the priority drug-resistant pathogens responsible for life-threatening infec-
tions [1]. Identification of novel treatment strategies to reverse bacterial
resistance is therefore of great interest. Natural products offer a promising
approach to overcome bacterial resistance. One strategy is the combina-
tion of natural products with antibiotics. In our investigations, we screened
volatile and phenolic extractives/constituents for their ability to restore an-
tibiotic effectiveness against resistant bacterial strains. The antibacterial ef-
fects of the combinations were assessed by the checkerboard and time-kill
assays. Our studies found ajowan and coriander essential oils and their ma-
jor constituents, thymol and linalool, respectively, but also prenylated flavo-
noids (xanthohumol, 8-prenylnaringenin) to significantly enhance antibiotic
activity against resistant Gram-positive and Gram-negative bacteria [2, 3].
Combination of two natural products, encapsulation of antibacterial natural
products in nanocarriers, phytochemicals-mediated synthesized metal na-
noparticles are other alternatives to overcome bacterial resistance. Natural
product-based combinations and nanoformulations seem to be good candi-
dates for the development of novel resistance modifying antibacterial agents.
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Aims: The present study was carried out to describe the bioreduction of
FeCl.-6H,O with wormwood aqueous extract and physico-chemical charac-
terization of the magnetic nanoparticles obtained.

Methods: Two aqueous extracts based on Artemisia absinthium L. (worm-
wood) from leaves and stems, using Sahin’s slightly modified method [1] were
prepared. Magnetic iron oxide nanoparticles (MIONPs) were synthesized
using the modified method of Basavegowda [2]. An amount of lyophilized
aqueous extract was added over 2 mM FeCl, solution and then the mixture
was stirred for 4 hours at room temperature. A solution of T M NaOH was
added until the formation of MIONPs was marked by the appearance of a
black precipitate.

Results: UV-Vis spectra showed maximum absorbance at 250 nm which
confirmed that the Fe,O, nanoparticles were formed. TEM analysis revealed
that Fe,O, nanoparticles have spherical shape with size up to 20 nm. FTIR
spectra confirmed the presence of biomolecules in the extract responsible
for the reduction of Fe,0,.

Conclusion: An eco-friendly, low toxicity, facile and green approach syn-
thesis of Fe,O, nanoparticles from aqueous FeCl, solution using an aqueous
extract of A. absinthium L. was described.
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Aims: The present study is focused to investigate the antioxidant activity of
two aqueous extract based on Artemisia absinthium L. (wormwood), obtained
from the leaves and stems. The cytotoxic effect of both aqueous extracts was
also investigated on two human tumor cell lines, namely MCF7 breast adeno-
carcinoma and A375 melanoma cell.

Methods: The antioxidant potential was evaluated by using DPPH method
[1]. The cytotoxic activity of both aqueous extracts was determined by means
of Alamar blue assay [2].

Results: The antioxidant activity was concentration-dependent in the case
of both aqueous extracts. Concerning the cytotoxic effect, the most signif-
icant results were obtained at the highest dose tested, 200 ug/mL, for the
aqueous extract obtained from stems, on both MCF7 and A375 tumor cell
lines. On A375 melanoma cells, the extract based on wormwood stems de-
creased cells viability to 83% and for the extract obtained from leaves, the
results showed that the viability was around 86%.

Conclusion: The aqueous extract based on the stems of wormwood in-
duced a reduction in cell viability on both tumor cell lines, and proved to have
a higher antioxidant potential than the extract based on the leaves.
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PHYTOCHEMICAL INVESTIGATIONS OF SALVIA
TRANSSYLVANICA, SALVIA GLUTINOSA, AND SALVIA
OFFICINALIS FROM ROMANIA AND THEIR BIOACTIVITIES

Andrei Mocan', Anca Pop’, lonel Fizesan', Alina Diuzheva?, Simone

Carradori?, Marcello Locatelli?, Marina Sokovi¢3, Gokhan Zengin?,
Gianina Crisan'

" Faculty of Pharmacy, “luliu Hatieganu” University of Medicine and Pharmacy,
Cluj-Napoca, Romania

2 Department of Pharmacy, University “G. D’Annunzio” of Chieti-Pescara, Chieti, Italy
3 Institute for Biological Research “Sinisa Stankovic’; University of Belgrade,
Belgrade, Serbia

“ Department of Biology, Faculty of Science, Selcuk University, Konya, Turkey

In the Romanian traditional medicine sage species are used as remedies for
coughs, rheumatism, inflammatory and bacterial diseases, as well as antidia-
betic remedies.

In this study, an HPLC method was applied for determination of 22 phenol-
ic compounds in extracts of S. glutinosa, S. transsylvanica, and S. officinalis. The
enzyme inhibitory potential of the extracts was evaluated using microtiter
assays, and the antimicrobial potential was tested using the microdiluation
assay for eight microorganisms. These extracts were further tested on three
different cancer cell lines (A549, HepG2 and MCF-7) at increasing concentra-
tions (1.56-200 pg/mL) for 24 h/48 h.

The chromatographic fingerprint revealed that among investigated com-
pounds, the dominant compounds of Salvia species are rutin (1357.9 - 4070.2
pg/g) and catechin (1112.6 - 1911.1 ug/g). Concerning the enzyme inhibitory
assays, both S. officinalis and S. transsylvanica extracts exhibited an important
inhibitory potential against alpha-glucosidase (27.01 mmolACAE/g extract,
and 25.62 mmolACAE/g extract, respectively). The most sensitive bacteria to
the extracts were Enterobacter cloacae (MIC = 0.01 mg/mL, MBC = 0.02 mg/mL
for S. officinalis) and Bacillus cereus (MIC = 0.09 mg/mL, MBC = 0.18 mg/mL),
while Penicillium funiculosum was the most sensitive fungal strain to S. offici-
nalis extract (MIC = 0.06 mg/mL, MFC = 0.12 mg/mL). From the three extracts,
the S. officinalis extract exhibited the most potent cytotoxic effect. Interestingly,
when testing on the estrogenic responsive cell line MCF-7, an increase in the
viability was observed for intermediary doses which we hypothesize to be re-
lated to the estrogen-like compounds present in Salvia species.
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Fisetin is found in many fruits and plants such as grapes and onions, and ex-
erts anti-inflammatory, antiproliferative, and anticancer activity. However,
whether fisetin regulates melanogenesis has been poorly studied. Therefore,
we evaluated the effects of fisetin on melanogenesis in B16F10 cell and a ze-
brafish model. Fisetin slightly suppressed in vitro mushroom tyrosinase activ-
ity; however, molecular docking data showed that fisetin did not directly bind
to tyrosinase, which suggested that the fisetin-mediated inhibition of in vitro
tyrosinase activity was a non-specific or anti-oxidant effect. Unexpectedly, fi-
setin significantly increased intracellular and extracellular melanin production
in B16F10 cells from 48 h. In addition, fisetin promoted a-MSH-induced intra-
cellular and extracellular melanin content. We also found that the expression
of melanogenesis-related genes such as tyrosinase and microphthalmia-as-
sociated transcription factor (MITF), were highly expressed at 48 h after fisetin
treatment. Pigmentation of zebrafish larvae after fisetin treatment increased
for concentrations up to 200 uM and then slightly decreased at 400 uM, with
no change in heart rate. Fisetin also enhanced a-MSH-induced pigmentation
in zebrafish larvae. Molecular docking results indicated that fisetin binds to
glycogen synthase kinase-3p (GSK-3f). Therefore, we evaluated whether fi-
setin negatively regulated GSK-3f, which subsequently activates 3-catenin,
resulting in melanogenesis. As expected, fisetin increased the expression of
B-catenin, which was subsequently translocated into the nucleus. In the func-
tional assay, FH535, a Wnt/(3-catenin inhibitor, significantly inhibited fisetin-
mediated melanogenesis in zebrafish larvae.

Our data suggested that fisetin inhibits GSK-3f through its direct binding,
which activates -catenin, resulting in melanogenesis through the revitaliza-
tion of MITF and tyrosinase.
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In vitro culture model characterized by enhanced or suppressed rooting in
essential oil bearing Artemisia alba Turra was developed with the aim to bet-
ter understand interrelations between in vitro rooting and biochemical pro-
cesses occurring in this plant.

Two main morphotypes were developed based on modification of cyto-
kinin (N®-benzyladenine) and auxin (indole-3-butyric acid) supplementation,
either alone or in combination. Comparison was made based on the study of
essential oil profile, polyphenolics levels, as well as endogenous hormonome
in vitro.

It was revealed that normally rooting plants were characterized by elevat-
ed monoterpenoid/sesquiterpenoid ratio of their essential oil profile, higher
salicylic and abscisic acid contents, bioactive cytokinin concentrations and
trans/cis-zeatin ratio on one hand and by lowered polyphenolics levels and
decreased jasmonic acid amounts on the other hand as compared with root
suppressed plants.

The plant organism consists of different organs, which are constituted of
different tissues, build up by cells. Production of secondary metabolites and
phytohormones as well as their accumulation and translocation are depend-
ent on the presence and communication between the highly specialized
anatomical structures within the plant organism. Root morphogenesis was
shown to play an important role in both biosynthetic features as well as phys-
iology of in vitro cultured A. alba model, which could be applied in targeted
cultivation of plant material with desired quality of this species.
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Wild basil (Clinopodium vulgare L.) (Lamiaceae) is a perennial herbaceous
plant widespread in Bulgaria. Aerial parts are used in Bulgarian folk medicine
for treatment of diabetes, gastric ulcers and cancer. The herbal drug allevi-
ates symptoms associated with mastitis, prostatitis, skin irritation and swell-
ing. The aim of the study was to isolate the main bioactive compounds from
C. vulgare aerial parts. Ultrasound assisted extraction of aerial parts with 80
% methanol aqueous solution at room temperature allowed good extrac-
tion of all compounds of interest. C. vulgare extract (CVE) was separated in
several fractions by low-bar liquid chromatography on a reverse phase col-
umn. The subsequent ultra high-performace liquid chromatography coupled
with high resolution mass spectrometry (UHPLC-HRMS) was achieved on LC/
HRMS system consisting of an Q Exactive Plus mass spectrometer, equipped
with a heated HESI-Il source. DPPH, ABTS and FRAP methods were used for
antioxidant activity determination. Commercial standard of rosmarinic acid
was used as positive control. All investigated CVE fractions demonstrated sig-
nificant radical scavenging and ferric reducing capacity. Based on the UHPLC-
HRMS results, comparison with reference standards and literature data, the
major compounds in CVE fractions were identified or tentatively elucidated.
Moreover rosmarinic acid, the main compound in CVE was isolated (94% pu-
rity) and identified.

The obtained results revealed the studied CVE as potential new source of
phenylpropanoids with significant potential in safeguarding against various
induced oxidative stress.
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Gumweed (Grindelia stricta var. platyphylla, Asteraceae) is a variety of flow-
ering plant, native to a coastal area in central California, USA, and belonging
to the genus Grindelia which has traditionally been used for the treatment
of respiratory ailments, tuberculosis, skin inflammations and many other
ailments. The genus Grindelia contains over 65 species and over 75 varie-
ties in California alone and is native to arid regions of Mexico and North
and South America where it has often been used as a medicinal plant by
local native peoples. Here are presented new diterpenoids isolated from
this plant and their antimicrobial activity against Mycobacteria phlei and
Staphlococus aureus.
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The physico-chemical properties of water extracts from Spirulinaand Chlorella
grown in bioreactor at temperature 100 °C and different time of extraction 10
min, 15 min, 20 min and 30 min respectively have been investigated. The data
for antioxidant activity of the samples have been determined by using DPPH
and ABTS methods. The antioxidant activities decrease at both methods from
5 min to 15 min for extraction and after that increases.

The purpose of this study is to explain existing relations between chemical
characteristics and optical parameters, which are determined by method of
applied photonic.

The correlation dependences exist between color characteristics and time
of extraction for each concentration of the samples. When the time of extrac-
tion increasing the lightness for more samples decreases without these with
content 6 g Chlorella in 100 ml. The samples from Spirulina poses chlorophyll
a, while these from Chlorella - chlorophyll b.

The fluorescence spectra have been obtained for excitaion wavelength
265 nm. There are four main emission maxima which can be related accord-
ing to literature data with riboflavin, cathehins, chlorogenic and p-coumaric
acids and chlorophyll.

Acknowledgments: The authors are grateful to Project N M 28-3
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structure”.

263



264

PP 133

PHYTOTOXIC AND INSECTICIDAL EFFECTS OF ORIGANUM
VULGARE SUBSP. HIRTUM ESSENTIAL OIL AND
METHANOLIC EXTRACT

Milena Nikolova, Mariya Yovkova, ElinaYankova-Tsvetkova, Tatyana
Stefanova, Ina Aneva, Strahil Berkov

Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of
Sciences, 23, Acad. G. Bonchev Str., 1113 Sofia, Bulgaria

Plants are an important source of compounds with allelepathic and phytotox-
ic effects. These mechanisms of protection of plant species from each other
are in the base of creation of natural products for pest control. Phytotoxic
potential of Origanum vulgare have been well documented while O. vulgare
subsp. hirtum (Greek oregano) in particular its essential oil is insufficient
studied. The aim of present study was to evaluate O. vulgare subsp. hirtum
essential oil and methanolic extract as inhibitors of seed germination, seed
root elongation and seedling grown of weeds (Lolium perenne L. and Trifolium
repens L.) and potato (Solanum tuberosum L.) as well as for insecticidal effects
on Myzus persicae Sulz.

Assays for seed germination and seed root elongation were conducted

in Petri dishes. Growth of seedlings after treatment with essential oils and
methanolic extract in the form of spray was evaluated visual. The insecticidal
effect was assessed by dip leaf test method (FAO). The chemical composition
of essential oil and methanolic extract were determined by GC-MS.
The results showed that the essential oil completely inhibit seed germina-
tion of studied weeds at concentration 5 pg/mL. Up to 5 days after treatment
on seedling with essential oil solution, 70% of the individuals of T. repens
died while these of L. perenne and potato leaves were very poorly affected.
Methanolic extract exhibited low inhibition activity of seed germination, root
elongation and seedling grown at concentration 1 mg/mL. The results of in-
secticidal test showed that essential oil had completely toxic effects on Myzus
persicae at concentration 5 pg/mL while the methanolic extract caused 44%
mortality at concentration 5 mg/mL. The main components of the essential
oil were identified as carvacrol, p-cimene, y-terpinene p-caryophyllene. The
received data showed that essential oil of O. vulgare subsp. hirtum is promis-
ing product for pest control.
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The Bulgarian endemic Verbascum tzar-borisii Stef.-Gat. is one of the rarest and
the most endangered plant species in the world. Its populations, numbering
less than 1000 individuals, are situated in the northeastern part of the country
in two localities in Varna district - “Probitiya kamak” and “Sivri tepe”[1]. With the
improvement of chemical analysis techniques, it has been possible to deter-
mine the composition of little quantity plant material. This allowed examining
the composition of such rare species. The leaf material of 7 individuals of the
both populations was collected. Methanolic extracts and their fractions of the
studied samples were analyzed by GC/MS. Fatty, phenolic and organic acids,
mono-, di- and tri-saccharides - compounds of main metabolite groups were
identified. The phenolic fraction was found to be rich in phenolic acids. Eight
phenolic acids were identified, of which the cis and trans forms of hydroxycin-
namic acid and trans-ferulic acid are the main ones. Hexadecanoic acid and
linoleic acid (C18:3) are dominant fatty acids. Flavonoid aglycones - apigenin
and luteolin as well as luteolin-7-glycoside were identified by TLC analysis. The
high content of phenolic acids also determines the good antioxidant activity
that was evaluated by DPPH assay. The relationship between metabolite pro-
files of studied populations and their inter-population genetic differences [2] is
discussed. The present study reported new data about chemical composition
and free radical scavenging activity of V. tzar-borisii.
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Lemon balm (Melissa officinalis) is a perennial herbaceous plant in the Mint
family (Lamiaceae). The leaves of M. officinalis are used as herb, in teas, and
also as flavouring. The tea of lemon balm, the essential oil, and the extract
are used in traditional and alternative medicine, including aromatherapy. In
traditional medicine, it is used in the treatment of headache, migraine, tooth-
ache, earache, flatulence, indigestion, cramping, nausea, anxiety anemia,
vertigo, syncope, asthma, bronchitis, amenorrhea, heart failure, arrhythmias,
insomnia, epilepsy, depression, psychosis, hysteria, stomach disorders, ulcers,
wounds, rheumatisms and torticollis. Pharmacological reports indicate that
M. officinalis exhibits a variety of actions including antioxidant and anticho-
linesterase activities [1]. Several studies have demonstrated the lemon balm’s
antioxidant activity, obtained through high amounts of flavonoids, rosmarin-
ic acid and phenolic contents [2].

Herein we present a complete characterization of dry extract of M. officinalis,
obtained after extraction with alcohol, evaporation and subsequent drying
with Mini Spray Dryer. We performed a chemical profiling of biologically active
compounds in dry extract of M. officinalis using high performance thin layer
chromatography (HPTLC), UHPLC-ESI-MS (with single quadrupole MS), SFC/
HPLC-ESI-MS/MS (with triple quadrupole MS) and 1D and 2D NMR spectrosco-
py. For quantitative determination of the main components — rosmarinic acid,
caffeic acid and rutin, HPTLC and UHPLC-PDA analyses have been done.
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Cotinus coggygria Scop. is a bush or small tree of genus Cotinus family
Anacardiaceae widely distributed in Europe and Asia. It is a reach source of
flavonoid compounds - flavones, flavanones, flavanols, flavanonolos, au-
rones, chalcones, biflavones, phenolic acids and sterols with significant bio-
logical activities.

Aurones are subclass of flavonoid compounds with five-membered C-ring.
Well known aurone isolated from C. coggygria is sulfuretin containing Z con-
figuration of the double bond. Flavonolignans are secondary metabolites
that consist of flavone and lignin moieties. Probably the best known flavonol-
ignans are silybins A and B, isosilybins A and B isolated from Silybum mari-
anum with remarkable hepatoprotective activity [1].

In this study, we report isolation and characterisation of two new auronol-
ignans 1 and 2 from C. coggygria collected in Deliblatska Pe3cara in Serbia in
2017. Air dried heartwood was extracted with mixture of methylene chloride
and methanol. Extract was fractionated by silica gel column chromatography.
Final separation and purification was done using semi-preparative reversed
phased HPLC. The structure elucidation was established using 1D ("H and *C)
and 2D NMR (COSY, NOESY, HSQC and HMBC), UV, IR and HRMS.
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Previous studies have reported that the curcumin has antibacterial and anti-
inflammatory activity and in topical applications was successfully used to
treat rashes and skin infections [1]. The main drawback in the use of curcumin
is determined by its water insolubility and low bioavailability [2].

In this study, B-cyclodextrin inclusion complexes were prepared in order
to increase the water solubility of curcumin. Moreover, the gellan/albumin
(BSA) films containing the B-cyclodextrin/curcumin inclusion complex were
obtained by ionic cross-linking with magnesium acetate at pH 7.8, being
subsequently polyelectrolytically complexed with 1% (w/v) pectin solution.
BSA was used in order to improve the hydrogel films biocompatibility, the im-
mune response capacity and to increase the systemic level of glutathione [3].

The effect of pH on the cross-linking degree was studied and it was ob-
served that the BSA carboxylic groups from the gellan/BSA solution react at
pH 7.8 with Mg?** ions; the amino groups react at pH 3.5 with the pectin car-
boxylic groups leading to a polyelectrolyte complexed film.

The films obtained were characterized by the swelling degree, SEM, FT-
IR, TGA, mechanical tests and the cytotoxicity was evaluated. The curcumin
stability under light and pH as well as its antioxidant activity within the films
were evaluated and the protective role of the polymer matrix was proved.
The release kinetics studies of curcumin from the polysaccharides films were
performed in two different pH media (5.5 and 7.4); higher release efficiency
was observed at pH 7.4, in accordance with the swelling degree behavior.
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Members of Anthemis genus are extensively used in the Turkish folk medicine
to treat various ailments. In this present study, the ethyl acetate, methanolic
and aqueous extracts of aerial the parts of Anthemis tinctoria var. pallida (ATP)
and A. cretica subsp. tenuiloba (ACT) growing in Turkey were investigated for
their antioxidant and key enzyme inhibitory potentials. Total phenolic and
flavonoid contents were determined using colorimetric methods.

The antioxidant capacities of the studied extracts were evaluated using
different assays including free radical scavenging, reducing power, phospho-
molybdenum, and metal chelating. Additionally, we evaluated the putative
protective effects of Anthemis extracts on “Cortical Spreading Depression”
(CSD) paradigm, on rat cortex specimens treated with an excitotoxicity stimu-
lus. To this regard, we assayed extract capability in blunting CSD-induced cor-
tex 5-HT decrease. All the extracts showed strong antioxidant abilities, with
the best activity exerted by MeOH extracts. Enzyme inhibition was tested on
AChE, BChE, a-amylase, a-glucosidase, and tyrosinase. Only the EtOAc and
MeOH extracts were potent against AChE and BChE. The extracts showed
remarkable enzyme inhibitory effects against tyrosinase and a-glucosidase,
and modest activity against a-amylase. Finally, in agreement with the evalua-
tion of antioxidant activity, Anthemis MeOH extracts revealed the most effec-
tive in restoring physiological 5-HT level, in cortex specimens subjected to an
excitotoxic stimulus.

The results highlighted on the biological potential of the studied Anthemis
species and warrant for further studies to explore their potential usein phy-
tomedicines and cosmetics.

269



270

PP 139

CRUDE FIBER CONTENT ANALYSIS IN LAVANDULA
OFFICINALIS, THYMUS VULGARIS, MENTHA PIPERITA AND
SALVIA OFFICINALIS WASTES

Simona Spinu'?, Alina Ortan’, Daniela lonescu?, Drugulescu Manuel’

"University of Agronomic Sciences and Veterinary Medicine of Bucharest, 59
Marasti Blvd., 011464, Bucharest, Romania

2 University of Bucharest, Faculty of Physics, Doctoral School of Biophysics and
Medical Physics, 405 Atomistilor Str,, 077125, Mdgurele, lifov, Romania

3 Hofigal Export Import S.A., 2 Intrarea Serelor Str., 042124, Bucharest, Romania

Knowing the crude fiber content is very important in present, not only be-
cause it can be considered as an indicator of feed for ruminants, but also be-
cause it could be used in human consumption as a biomaterial support for
enrichment with bio-active principles.

The aim of this study is the quantitative analysis of the crude fiber con-
tent from four medicinal and aromatic plants waste, Lavandula officinalis L.,
Thymus vulgaris L., Mentha piperita L. and Salvia officinalis L., in an attempt to
contribute to the sustainable valorization of plant waste. This work involves
a comparison of the methods of determination of the crude fibers, starting
from the traditional Weende method to modified fiber extraction methods
in order to obtain a better extraction yield. FTIR analysis was performed in
order to identify the main functional groups of the components of insoluble
carbohydrates as cellulose, hemicellulose and lignin. The statistical validation
of the results obtained by the crude fiber extraction methods was performed
by analysis of variance (ANOVA).

Therefore, the results of this study indicated that the valorization of
plant waste in this way represents an improvement at least in the bioma-
terial domain.
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Miraculin is a taste-regulating protein with the ability to interact with human
sweet taste receptors and transform sourness into sweet taste, extracted from
the fruit ‘miracle fruit’ of Synsepalum dulcificum. Since miracle fruit is difficult to
mass-produce due to regional and seasonal limitations, there have been many
efforts to express miraculin in various cell systems [1, 2]. Therefore, in order to
produce miraculin from hairy roots of carrots, we induced hairy roots by infecting
carrot root pieces with Agorbacterium rhizhogenes. After 4 weeks of transforma-
tion, putative hairy roots induced in 5 of the 22 explants (23%). To confirm the
hair roots, the presence of rol gene insertion was confirmed by PCR, and 4 lines
out of 5 lines were confirmed to be hairy root. Three lines (HR2, 3, 4) except for
HR1, which has a slow growth rate among four hairy root lines, were selected
and used for 2 step transformation for miraculin production. The plant expression
vector with SWPA promotor was introduced into carrot selected hairy roots and
calli via Agrobacterium-mediated transformation methods. The integration of the
miraculin gene into the chromosome of the transgenic callus and hairy roots was
verified via genomic DNA PCR amplification and miraculin expression in trans-
genic carrot suspension cells and hairy roots was confirmed via RT-gPCR analy-
sis. In further study, we will investigate the yield of miraculin production through
protein extraction and purification in transgenic hairy roots and suspension cul-
tured cells. This study confirmed the optimal system for efficient production of
recombinant Miraculin protein.
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Human papillomavirus (HPV) infection is now a well-established cause of dif-
ferent types of cancer including, but not limited to cervical cancer. To date,
there is no specific therapy for effective treatment of HPV. The integration
of the HPV viral genome into the human genome and the expression of the
HPV-encoded E6/E7 viral proteins are critical steps in HPV mediated diseases
indicating that E6 and E7 would be valuable targets for therapeutic interven-
tion in HPV treatment. Anisomelic acid (AA), is a natural diterpenoid present
in different Anisomeles plant species. In our recent studies, we observed that
AA acts through a unique mechanism that enables specific targeting of the
E6 and E7 viral oncoproteins in HPV positive cancer cells. It's specific target-
ing of E6 and E7 oncoproteins induce programmed cell death or apoptosis by
blocking anti-apoptotic proteins, activating proteins involved in cell cycle ar-
rest, and by inhibiting growth promoting signal transduction pathways. This
is the first description of AA as an inhibitor of viral oncoprotein expression
and as a chemotherapeutic agent for HPV-induced carcinoma.

Our results reveal the molecular mode of action of AA, which enables spe-
cific targeting of the HPV oncoproteins, that can be employed when develop-
ing drug molecules both for anti-cancer and for anti-HPV therapy.
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The aim of this paper was to investigate the cytoprotective effects of
Sambucus ebulus L. extract and its lipid nanoformulations against H,0, in-
duced stress. S. ebulus L. was encapsulated in lipid nanovesicles to improve
biodisponibility and achieve maximum pharmacological effect. S. ebulus L.
(dwarf elder, Adoxaceae), a perennial plant widespread in Europe, is used for
its antioxidant, anti-inflammatory, antimicrobial, antiarthritic properties [1-3].

Lipid nanovesicles loaded with S. ebulus L. were prepared by film hydration
method and characterized in terms of entrapment efficiency, particle size,
polydispersity index and stability. In vitro release from lipid nanovesicles was
assessed using dialysis bags method. Obtained lipid nanoformulation was
investigated by DPPH method to observe antioxidant activity. Also, it was
evaluated whether a pretreatment of one hour or 24 hours with loaded lipid
nanovesicles had an effect on L-929 mouse fibroblasts cells cytotoxicity in-
duced by H,O,. Nanoformulations showed good entrapment efficiency, sizes
below 200 nm, narrow polydispersity index and good stability over 90 days
at 4 °C. In vitro polyphenols release study showed a slow release compared
to free extract. Encapsulation of S. ebulus L. in nanovesicles maintained the
antioxidant capacity of extract. In the same manner the pretreatment with
lipid nanovesicles loaded with S. ebulus L. had a cytoprotective effect against
H,O,-induced cytotoxicity on L-929 mouse fibroblasts cells. These findings
support the use of S. ebulus L. and its lipid nanoformulations as cytoprotec-
tive phytopharmaceuticals for biomedical applications.
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In alternate systems of medicine like Ayurveda and traditional Chinese medi-
cine, Centaurea cyanus L. phytomedicine has been used for its antipruritic,
antitussive, astringent, diuretic, emmenagogue, mildly purgative and bitter
tonic properties, reducing inflammatory process. The aim of this work was the
design of lipid nanovesicles based system for C. cyanus L. with the purpose to
maximize its biodisponibility [1, 2].

C. cyanus L.loaded lipid nanovesicles were prepared by film hydration meth-
od. Entrapment efficiency, particle size and polydispersity index were assessed
for the characterization of nanovesicles. In vitro release from lipid nanovesicles
was investigated using dialysis bags. Cytotoxicity effect of empty and loaded
lipid nanovesicles was evaluated by MTS method on mouse fibroblasts cells.

The obtained nanoformulations showed good entrapment efficiency, na-
no-size and narrow polydispersity index. In vitro drug release study showed
the ability of lipid vesicles to provide slow release of C. cyanus L. with reduced
burst effect compared to free extract. Both free plant extract and loaded lipid
nanovesicles showed a low cytotoxicity effect on mouse fibroblasts cells.
These promising results open up avenues to explore lipid nanovesicles as car-
riers for delivery of phytopharmaceuticals.
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Persicaria odorata (Lour.) Sojak commonly known as Vietnamese coriander,
Vietnamese mint, laksa plant or rdu ram belongs to the family Polygonaceae.
Leaves are used as a pungent additive to dishes of south-eastern Asian cui-
sine, where it occurs as a native species. Previous research involved composi-
tion of essential oil [1, 2], whereas phenolics were studied mostly in terms of
total contents in extracts or fresh plant material [3].

The aim of this research was to investigate what are the main phenolics in
both dried and fresh leaves: flavonoids, phenolic acids and procyanidins.

Plant material was purchased commercially from six sources, powdered and
extracted with methanol-water mixture (1:1, v/v). Extracts were analysed with
UHPLC-DAD-MSrvalidated analytical method. Identification was based on UV-Vis,
mass spectra and comparison of retention times with the available standards.

Comparisons of contents and profile of phenolics were appointed. Main
compounds in all samples were methyl gallate, catechin, (epi)catechin gal-
late, quercetin 3-O-B-D-glucuronide, feruloylkaempferol, quercetin and
kaempferol sulphates. On the other hand, contents of some compounds were
significantly different in various samples: trimeric procyanidin (type B), caffeic
acid pentoside, quercetin 3-O-8-D-glucoside (isoquercitrin), quercetin 3-O--
D-rhamnoside (quercitrin). Samples varied in terms of total contents’ propor-
tions of flavan-3-ol derivatives and flavonols. There were none or minimal dif-
ferences in phenolic profiles of dry and fresh leaves.

In comparison with other herbs used in traditional European or Chinese
medicine, leaves of P. odorata do not contain high amounts of phenolics.
However, in combination with essential oil it is a valuable food additive.
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Bistortae rhizoma is the pharmacopoeial plant material acquired from
Persicaria bistorta. Although it exhibits astringent (adstringens) and antidiar-
rheal (antidiarrhoicum) properties, aqueous extracts are used mostly topically
on account of high contents of tannins. Research on phytochemical composi-
tion of B. rhizoma showed contents of gallotannins, procyanidins (catechin
oligomers), triterpenoids, coumarins, steroids, fatty acids [1, 2].

The aim of this study was to isolate and identify main compounds from
aqueous extract of B. rhizoma.

The extraction of rhizome was carried out with water, as the plant mate-
rial is used in aqueous preparations. Raw extract was subsequently evapo-
rated and fractionated by liquid-liquid extraction with diethyl ether, ethyl
acetate and n-butanol. Fractions were separated using column chromatog-
raphy (using Diaion HP-40, silica gel and Toyopearl HW-40F) and prepara-
tive HPLC (column: Kinetex 5u XB-C,, 100A, 150 mm X 21,2 mm X 5 um).
The result was the isolation and identification of 30 compounds. Their struc-
tures were established based on 1D/2D NMR experiments, MS" analyses and
UV-Vis spectroscopy.

Obtained compounds were classified as derivatives of gallic acid and
flavan-3-ol, as well as chlorogenic acid. The main compounds of the extract
were chlorogenic acid and procyanidin B3. The latter is reported for the first
time in the pharmacopoeial plant material B. rhizoma.
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This study aim to investigate the antitumor activity of a piperine rich fraction
obtained through supercritical carbon dioxide extraction (SFE) from black pep-
per (Piper nigrum L. cultivar Bragantina; Piperaceae). In silico docking simula-
tions predicted antitumor molecular mechanism. Molecular docking using pip-
erine showed protein-ligand hydrophobic interactions and hydrogen bonds
between piperine and residue Ser® inside the ATP binding site in CDK2. Besides,
piperine interacts with peptide substrate residue Lys? inside its binding site in
cyclin A molecule. Other predicted interactions showed piperine inside hydro-
phobic groove of Bcl-xL. In line with this prediction SFE showed cytotoxicity
(EC,, = 27.8 + 6.8 ug/ml) inhibiting the proliferation of breast adenocarcinoma
cells (MCF-7) correlated to increase of apoptosis. SFE phytocompounds inter-
calated/bounded with DNA. Balb/c mice-bearing Ehrlich ascites carcinoma
cells (EAC) received SFE (10 or 100 mg/kg/day), and the dose of 100 mg/kg/
day inhibited EAC growth (60%) increasing mice survival (50%) related to cell
cycle arrest (G2/M) and increased apoptosis. SFE increased in vivo expression of
apoptotic proteins (p53 and Bax) and inhibited in vivo expression of cell cycle
progression proteins (CDK2, Cyclin A) and anti-apoptotic protein (Bcl-xL) con-
firming in silico predicted inhibitory interactions. In conclusion, SFE piperine-
rich fraction showed potential to be used as a cancer complementary therapy.
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Introduction: Previous studies have shown that 3-carboline alkaloids have
antitumoral effect and have as one of the main target the DNA. This study
aims to predict interactions between DNA and harmine through in silico tools,
molecular and in vitro assays.

Methods: Harmine (Ine) (ZINC18847046) lowest energy 3D conformer was
calculated (pH 7.4; Dreiding force field; MarvinSketch ChemAxon), convert-
ed (Openbabel), submitted and approved by topology portals (SwisParam,
CGENFF). Harmine and structure of B-DNA (PDB 1G3X) without inhibitor were
docked (AutoDock tools; PyMOL AutoDock/ Vina Plugin 2.2.0), considering
default parameters. In vitro cytotoxicity of harmine (0.1 - 1.000 uM; 72h) was
evaluated against MCF-7 and NIH 3T3 (10 cells/well; MTT assay). Then, was
evaluated the interaction between calf thymus DNA (CT-DNA, 150 pM) and
harmine (50-250 uM) by spectrophotometry (220-800 nm) and through inter-
calant propidium iodide fluorescence variations (PI, 300 uM). Finally, effects
on nuclear DNA of MCF-7 cells were evaluated by alkaline Comet Assay.

Results/Discussion: Vina predicted lowest binding energy for DNA-
Harmine at pose 1 (-7.6 kcal/mol; RMSD 0.000). LigPlot+ showed only hydro-
phobic interactions between harmine and B-DNA, especially with adenine
and thymine nucleotide. Harmine cytotoxicity was dose-time-dependent
and selective. CT-DNA with increasing concentrations of harmine revealed
both hypochromic and bathochromic effects indicative of harmine-DNA in-
teractions. Indeed, intercalated harmine decreased Pl fluorescence. Besides,
intercalated harmine probably contributed to nuclear DNA damage and in-
creased cytotoxicity.

Conclusions: Docking predicted DNA-Harmine interactions corroborate
with molecular and in vitro assays highlighting this B-carboline alkaloid as a
leading compound.
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Thirty-two different solvent mixtures containing pure methanol, methanol
combined with an acid (acetic, formic, hydrochloric) or with acid and water
were tested for their efficiency for extraction of phenolic compounds from
aronia (Aronia melanocarpa) belonging to three groups of polyphenols: an-
thocyanins, flavonols and hydroxycinnamic acid derivatives.

Thirteen compounds have been detected and quantified using HPLC/
DAD/ESI-MS". The yield of each phenolic compound and group was evalu-
ated with regard to the extraction solvent composition. Extraction mixtures
containing hydrochloric acid were superior to the ones containing acetic or
formic acid for extraction yield of total phenolic compounds, which was es-
pecially pronounced for the group of anthocyanins. It is well established that
anthocyanins can be found in different chemical forms which depend on the
pH of the solution. At pH 1, the flavylium cation is the predominant species
and contributes to purple and red colour.

The solvent mixture containing methanol/water/HCl (90 : 8 : 2, v/v/v)
gave the best results for the qualitative and quantitative assay of antho-
cyanins. However, this solvent mixture caused O-methylation of 3- and
5-caffeoylquinic acids which were transformed to 3- and 5-feruloylquinic
acids respectively, during the extraction. This is a peculiar finding that must
be taken into account during sample preparation for analysis of polyphe-
nols. From preliminary trials it was observed that this O-methylation is spe-
cific for dihydroxycinnamic acid compounds with neighboring hydroxyl
groups. These results suggest that more detailed studies should be carried
out to elucidate the behavior of various polyphenolic compounds during
extraction with solvent mixtures containing methanol/HCl, since it is very
often used for analysis of anthocyanins.
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Taraxacum officinale (dandelion) is a well-known curative plant, which was
used from ancient times in traditional Chinese medicine, with more than
2500 species reported in the present [1]. The plant has an extremely rich
chemical composition in biologically active compounds, such as: sesquiter-
penoids, triterpenoids, phytosterols, flavonoids, phenolic and organic acids,
carbohydrate inulin, vitamins, and volatile compounds. Based on the compo-
sition described above, dandelion, has a significant pharmacological poten-
tial in terms of antioxidant, anti-inflammatory, hypolipidemic, hypoglycemic,
antimicrobial, anticancer activities [1, 2]. In recent years, the plant has cap-
tured the attention of researchers that investigates skin diseases (especially
of those that lead to skin cancer), due to its beneficial potential for prevention
and treatment.

This study was aimed to investigate the influence of different aqueous
and hydroalcoholic dandelion (leaves and flower) extracts on healthy human
cells — keratinocytes and fibroblasts, both in normal and specific conditions
like UV-irradiation. The extracts obtained were characterized by spectropho-
tometric techniques and were identified and quantified the main bioactive
compounds. Cell viability, morphology and other specific effects exerted by
the extracts (antioxidant activity, ROS measurement, and immunohistochem-
istry) were assessed. The concentrations of 10, 100, 250 and 500 ug/mL were
added to irradiated cells before and/or immediately after irradiation, being
noted a significantly protection.

The main conclusion from the data obtained has highlighted the superior
protective activity of hydroalcoholic extracts as compared to aqueous ones on
keratinocytes and fibroblasts against UV, at lower concentrations. Future studies
aim to evaluate the activity of extracts obtained on tumor cells of skin cancer.
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Propolis is a beehive product with biological and pharmacological properties.
Nowadays, it is widely used as a tincture and as an ingredient in many com-
mercial products. Propolis chemistry depends on the geographical origin,
plant species and bee species, and thus various constituents contribute to
its bioactivity. At present, the majority of scientific information is on propolis
of honey bees (tribe Apini), but in tropical regions the native bee species are
stingless bees (tribe Meliponini), which are also key pollinators as well as pro-
ducers of traditionally used by humans honey and propolis.

In Southeast Asia stingless bees with unique behaviour have been record-
ed, such as minute lachryphagous species of a rare genus Lisotrigona Moure
[1]. Till now, there are no data about chemistry and bioactivity of propolis
collected by Lisotrigona cacciae.

Our analysis of L. cacciae (Nurse) proplis from Vietnam resulted in isolation
of new for propolis flavanes and xanthones, together with known resorcinols
and triterpenes. Additionally, anacardic acids and tocotrienols were identified
by GC/MS. Significant antibacterial activity for 70% ethanol extract and iso-
lated compounds was determined. Triple botanical origin of the sample was
also defined, consisting of Dracaena cochinchinense, Cratoxylum cochinchin-
ense and Mangifera indica. D. cochinchinense is a new for propolis resin source.

The results obtained expanded the knowledge for the chemistry and
plant sources of propolis which is of great importance for further standardi-
zation purposes.

Acknowledgements: This work was supported by a project be-
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Bulgaria.02/17-18) and Bulgarian Academy of Sciences.
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Astragalus L. is the largest genus in Fabaceae family. It contains perennial
herbs or shrubs, widely distributed in Europe, Asia and North America. A.
vesicarius ssp. carniolicus is located in Italian Alps and the Balkan region. It has
been used in Bulgarian folk medicine as diuretic, to treat high blood pressure
and menstrual disorders. It has antioxidant, antitumor and hepatoprotective
activities [1].

The aim of the study is to determine the antioxidant and antiprolifera-
tive activities of ethylacetate extracts from callus cultures of A. vesicarius
ssp. carniolicus.

For establishment of callus cultures Murashige and Skoog's medium sup-
plemented with 1 g/l casein, 0.1 mg/l 2.4-D, 2 mg/| kinetin and 0.2 mg/I IAA
was used. The ethylacetate extract from callus cultures of A. vesicarius ssp.
carniolicus was investigated for its antioxidant and antiproliferative activities.
The total flavonoids content was 5.56 mg/g DW determined by LC/MC analy-
sis. After enzymatic hydrolysis of ethylacetate extract with $-glucosidase,
by means of conventional column chromatography, LC-MS/MS and 'H NMR
were identified coumarochromones types aglycones. They have high antioxi-
dant activity evaluated with radical scavenging method using 1,1-diphenyl-
2-picrylhydrazyl (DPPH) radical and determined spectrophotometrically. The
coumarochromones are characterised by their high levels of antproliferative
activity and they were tested in vitro against different cancer cell lines.
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Urinary tract infections (UTls) are one of the most prevalent bacterial infec-
tions, affecting 150 million people each year worldwide. While treating UTI,
novel medicine struggles with the issues of multi-drug resistance of uropath-
ogens and UTI recurrence. Searching for a therapy alternative to antibiotics
may led to reconsideration of testing and usage of traditional UTI treatment
methods, based on plant-origin medical remedies [1, 2].

Human intestinal microbiome influences nutrition, immunological func-
tions and bioavailability of xenobiotics. It can also perform biotransformation
of compounds before their intestinal absorption. Describing gut microbiota
influence on the form of constituents of natural products used in the UTI
treatment is important task in the process of investigating mechanisms of
their activity [3].

Presented study focuses on phytochemical characterization of water infu-
sions of medicinal plants used traditionally in treatment of UTls (i.a. Filipendula
ulmaria, Solidago virguarea, Polygonum aviculare) and investigating the influ-
ence of gut metabolism on the constituents of the extracts. Gut-microbiota
biotransformation of the extracts was performed by incubating the extracts
with faecal samples. Different times of incubation (from 2 to 24 h) were tested
to describe the process. UHPLC-DAD-MS" was used for the phytochemical
screening and analysis of the post-incubation media. Various metabolites,
that could be responsible for therapeutic activity, were detected (i.a. agly-
cons, urolithins).
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Recently, the impact of natural compounds on human chronic diseases, includ-
ing cancer, started to be studied intensively in order to understand the mo-
lecular basis of their benefic properties. Cancer initiation and development is
driven by genetic mutations and epigenetic dysregulations. DNA methylation
is the major epigenetic regulator of gene expression and its alteration might
occur in early stages of tumorigenesis. Emerging evidence suggests that natu-
ral compounds, including unsaturated fatty acids, have the ability to modulate
the epigenetic events. Epigenetic alterations involving DNA methylation and
histone modifications are currently targeted by anticancer therapies, due to
their reversibility potential. Sea-buckthorn oil is used in traditional medicine for
centuries and has demonstrated antioxidant and anti-cancer properties. Here
we present the impact of sea-buckthorn derived unsaturated fatty acids on
DNA methylation mechanism of normal versus tumor cells. Cytotoxicity profile
of purified unsaturated fatty acids on cells was assessed by end-point assays
(MTS, LDH). DNA methylation level and DNA methyltransferases (DNMTs) activ-
ity was quantified by ELISA. The pattern of global DNA methylation and DNMTs
expression levels were measured by immunofluorescence and qRT-PCR was
used for DNMTs mRNA quantification. Unsaturated fatty acids treatment on tu-
mor cells decreased DNA methylation level correlated with decreased DNMTs
expression and enzymatic activity. No significant modifications were observed
on normal cells. The epigenetic modulator capacity of unsaturated fatty acids
on other epigenetic modifications such as histone post translational changes
and non-coding RNA expression will be further investigated.
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Mushrooms, one of the most ancient organisms of our planet, have a photo-
regulating system of mycochrome. Are well-known mushrooms such respons-
es on low-intensity radiation, such as regulation of speed and growth vector,
control of the implementation of the genetic program of individual develop-
ment? The wavelength of light affects a number of metabolic processes.

The research of influence of light with different wavelengths on the biosyn-
thesis of polysaccharides (Ganoderma lucidum, Lentinus edodes and Hericium
erinaceus), melanin’s (Inonotus obliquus) and carotene pigments (Laetiporus
sulphureus) was carried out. Irradiation of G. lucidum, L. edodes and H. erina-
ceus sowing mycelium with blue and red light increased the polysaccharides
accumulation by 40-64%. Irradiation significantly affects the carbohydrate
composition of G. lucidum exopolysaccharides. The maximum of melanin’s
accumulation by 1. obliquus was observed under the influence of blue light -
10.5 g/l (in control - 6.05 g/1), and the maximum of biomass increase and car-
otene pigments accumulation by L. sulphureus — under red light irradiation.
The influence of low-intensity laser light with a wavelength of 633 nm (He-Ne
laser) on antibiotic activity of P. ostreatus under submerged cultivation was
investigated. Antibiotic activity of extracts from mycelium and cultural lig-
uid against Micrococcus luteus, Staphyloccocus aureus, and Bacillus mycoides
increased by 50-100%.

The obtained results prove the prospects of the use of light to increase
biological activity of investigated mushrooms.
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Research on the factors that regulate antimicrobial activity is limited the selec-
tion of nutrient media and sources of nitrogen and carbon. Despite the large
number of studies in this area, the search for new environmentally friendly
growth regulators and the biological activity of fungi remains relevant.

We first studied the effect of low-intensity light on the antimicrobial activ-
ity of mushrooms and the possibility of using it to intensify the technological
stages of mushrooms cultivation and increasing the yield of the final product.
We found that low-intensity light with an energy of 230 mJ/cm?, obtained
from laser and LED sources, has a significant impact on the antimicrobial
activity of Flamulina velutipes, Pleurotus ostreatus, Ganoderma lucidum and
G. applanatum during submerged cultivation. Short-term exposure of seed
spawn in red and blue wavelengths helped to reduce the cultivation period
before the antimicrobial activity. Coherent (laser) light had a large stimulat-
ing effect compared to low-coherence (LED), and exposure to them in given
modes increased the inhibitory activity of the culture fluid in relation to dif-
ferent test cultures for F. velutipes by 60-150%, P. ostreatus - 100-238%, G. ap-
planatum - 30-87% and G. lucidum - 30-70%.

These results demonstrate the promise of using low-intensity light as an
environmentally friendly stimulator of antimicrobial activity in biotechnology
for the submerged cultivation of mushrooms.
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The intake of diet rich in fat and sucrose leads to metabolic complications such
as obesity, insulin resistance, diabetes and renal disorders. Natural drugs have
too many unknown facts about them while a synthetic drug is heavily tested
to make sure it is the best product for human consumption. Hence the pre-
sent study was aimed to explore the anti-diabetic activity of novel theophyl-
line derivatives. In vitro a-amylase inhibitory activity and In vivo anti-diabetic
activity was performed by HFD and STZ in rats. Control group received citrate
buffer, treatment groups received compounds 16 (but-3-yn-lyl(1-dimethyl-2,6-
dioxo-1,2,3,6-tetrahydro-7-purin-7-yl) acetate and 17 (but-3-yl (1,3-dime-
thyl-2,6-dioxo1,2,3,6-tetrahydro-7-purin-7yl) acetate (10 mg/kg, p.o.), while
that of standard group received pioglitazone (10 mg/kg, p.o.) at the end of the
study blood samples were collected plasma glucose levels and lipid profiles
were assessed and pancreas and liver were collected for histopathologically
assessed. Test compounds i.e,, Compound-16 and Compound-17 when com-
pared with standard Compound-16 showed significant decrease in Plasma glu-
cose (P<0.001), Triglycerides (P<0.05), Total cholesterol (P<0.05), LDL (P<0.01)
levels and increase in HDL (P<0.05) levels. Compound-17 showed decrease in
Plasma glucose and Total cholesterol (P<0.001), Triglycerides and LDL (P<0.05)
levels and increase in HDL (P<0.001) levels. In histological examinations of the
liver and pancreas we observed a significant improvement after treatment. The
compounds 16 and 17 has significant a amylase inhibition with IC, values < 50
pm when compared to standard positive control acarbose. Structure and bio-
logical activity relationship of the compounds showed the electron donating
group enhanced the activity.
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Methylxanthines, natural products from plants, are part of the most con-
sumed beverages worldwide, such as coffee, tea, and cacao. They are mainly
represented by caffeine, theophylline and theobromine and have a variety of
pharmacological effects [1, 2]. Methylxanthines are metabolized in the liver by
the CYP1A2 isozyme, but other enzymes take part too. The aim of the present
study is to evaluate the potential of methylxanthine fractions, isolated from
Pu-erh and Bancha tea leaves, to affect CYP3A4 isoenzyme and to assess the
risk of potential drug interactions. Methylxanthine fractions were extracted
using an approved standard method and the yield from 50 g dried Pu-erh and
Bancha tea leaves were 0.521 g (or 1.04%) and 0.475 g (or 0.95%) respectively.
The activity of human CYP3A4 was analyzed using Vivid P450 screening kit.
Methylxanthine fractions have shown concentration-dependent inhibition of
CYP3A4. After analyzing the results, we calculated IC,  values for each fraction
with the 95% confidence interval (Cl). The IC_ values for the fraction isolated
from Pu-erh were 1.283 mg/ml (Cl 0.9336 to 1.762 mg/ml) and for the fraction
isolated from Bancha - 1.351 mg/ml (Cl 1.119-1.631 mg/ml). The values for
the both fractions were close, therefore can be assumed, that they approxi-
mate as qualitative and quantitative composition and activity. In conclusion,
methylxanthine fractions potently suppress human CYP3A4 activity and can
result in an increased risk for the occurrence of drug interactions.
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Mulberry (Morus nigra L.) to being an ancient Chinese plant, but is widespread
on the Balkan Peninsula and belonging to the Moraceae family. All parts of
the plant have nutritionally valuable components. For research plant mate-
rial was collected on the territory of the Serbia, from dried seeds essential oil
was isolated using the Clevenger method. The isolated oil was analyzed on
the GC-FID chromatographic method. Biological activity of isolated oil was
investigated. Antioxidant potential was analyzed using in vitro antioxidant
assays: ABTS (2,2"-azino-bis (3-ethylbenzothiazoline-6-sulphonic acid), DPPH
(2,2-diphenyl-1-picrylhydrazyl) and CUPRAC (cupric reducing antioxidant ca-
pacity). Enzyme inhibitory effects were tested against cholinesterases, glu-
cosidase and amylase. The analysis found that the dominant fatty acids were
linoleic and palmitic [81.13 and 8.45% (m/m), respectively]. The results of the
biological activity showed exceptional antioxidant and enzyme inhibitory ac-
tivity. Of the applied antioxidative assays, the highest efficiency was shown
by ABTS, while strong inhibitory activity was expressed in enzymes responsi-
ble for the metabolism of carbohydrates (a-amylase and a-glucosidase). The
comprehensive utilization of mulberry, rich in functional components, par-
ticularly those that are less widely used in culinary and medical applications,
is still rare. Processing of this plant remains an interesting and useful task, par-
ticularly in discovering new sources for functional foods and nutraceuticals.
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Sempervivum tectorum L. is an evergreen plant belonging to a large fam-
ily of the Crassulaceae with crassulacean acid metabolism. Fresh juice from
squeezed leaves of S. tectorum is used as a folk medicine almost exclusively
for external purposes. In recent years, studies have focused on the concen-
trations of the potential bioactive compounds in S. tectorum as well as their
antioxidant activity, detoxification properties, and other important for hu-
man health plant properties. The objective of this study was to investigate
the level of elements Ca, K, Na, Mg, Mn, Fe, Zn, Cu, Co, Al, Cr, Ni and other
as a total content in plant samples of S. tectorum obtained from different re-
gions in the country. Additionally the bioavailable fraction of essential ele-
ments Ca, Mg, Fe, Mn, Zn, analyzed after extraction with hydrochloric acid,
which mimics processes of food digestion in the stomach, was determined as
percentage of total content. Results showed high bioavailability of important
for human health elements like Ca, Mg, Fe and Zn. They demonstrated high
concentrations of K, Mg, Ca, Zn and Cu which could be accepted as additional
explanation of antiinflammatory action of this juice. The antioxidant activity
and some essential elements are determined in different of ethanol extracts -
10%, 50% and 95% (v/v), highest in 50% ethanol extract.
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The black cumin (Nigella sativa) and coriander (Coriandrum sativum L.) are
well-known representatives from Ranunculaceae and Apiaceae families re-
spectively. The essential oil and seeds from black cumin have been known
for their physiological activity such as immunomodulating, antimicrobial and
antioxidant properties and its effective use in treating respiratory conditions.
The oil from coriander seeds has been known to alleviate rheumatoid, joint
and gastro-intestinal conditions.

The aim of the present study is to evaluate the physicochemical properties
of essential oils derived from black cumin and coriander. The UV and fluores-
cent spectra of have been measured. The fatty acid profile for both oils has
been obtained, indicating the predominant constituent of the oil to be lin-
oleic acid (C 18:2) in 58.2% and 42.29% respectively. The coriander oil has a
lower (8.2 h) compared to that of the black cumin oil (12 h). Differential scan-
ning calorimetry (DSC) was used to masure the enthalpy changes and phase
transitions in both oils samples.

The concentrations of some elements (essential and toxic) in the oils were
determined after acidic decomposition by using inductively coupled plasma
mass spectrometry (ICP-MS). Infrared spectroscopic experiments (ATR and
transmittance) were used to study the fatty acid profile of the analysed oil
mixture. The acid value was determined by measuring the infrared absorb-
ance of the oil in diluted CCl, solution.
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There is an increasing interest in the pharmaceutical and nutraceutical in-
dustry to explore resources from marine organisms, for instance microalgae.
These organisms contain a considerable amount of high quality oils (ome-
ga-3 and omega-6 fatty acids) and pigments, which are used in pharmaceuti-
cal and nutraceutical application. The aim of our work is to isolate second-
ary metabolites from the microalgae Phaeodactylum tricornutum. Structural
elucidation is performed by comprehensive one- and two-dimensional NMR
spectroscopic analysis as well as HR-ESIMS measurements. Fucoxanthin, was
the first compound isolated. It shows some activity against Bacillus subtilis
and Aliivibrio fischeri as well as activity as antioxidant.

By means of GC-MS measurements and NIST database supported analysis,
fatty acids isolated from the algae were determined as arachidonic acid, do-
cosahexanoic acid, methyl-6,9,12,15,18-heneicosapentaenoate, octacosanol,
and a-tocopherol.
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The medicinal vegetable R. sativus contains several biologically active com-
pounds that can be used for the treatment of human ailments. The present study
is attempted to determine total phenol and flavonoid contents of Raphanus sati-
vus var. sativus ethanolic extract spectrophotometrically and to investigate the ef-
fect of its fresh rhizome water extract on carbon tetrachloride (CCl,) induced liver
toxicity in Sprague Dawley rats with its possible mechanisms. Rats were induced
with hepatic toxicity using carbon tetrachloride and after 4 weeks of treatment
with Raphanus sativus ethanol extract, liver samples were collected for detection
of antioxidant and anti-inflammatory biomarkers spectrophotometrically. On the
other hands, the blood was collected and its serum was used for assessing lipid
profile and biochemical analysis. Meanwhile, stained liver tissues with hematox-
ylin-eosin were used for observing histopathological changes. We found that
the intragastric administration of R. sativus (50 and 100 mg/kg) ethanol extract
is significantly reduced and overcome hepatotoxicity induced by CCl, effectively
through free radicals scavenging and boosting the antioxidant capacity of the
liver. Finally, we concluded that the hepatoprotective effect of the rhizome could
be attributed to its high phenolic and flavonoid contents.
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Human papillomavirus (HPV) infection is one of the major health issues of
our time and is responsible for several types of cancers and other danger-
ous diseases. Based on a report from the Centers for Disease Control and
Prevention (CDC), approximately 110 million people in the USA alone are
already infected with HPV, and about 20 million new cases of HPV infection
is reported each year (www.cdc.gov). Although, it is known since around
1983 that HPV cause cancer and papillomas, no specific therapeutic treat-
ments against HPV exists. We have already successfully shown a natural
diterpenoid Anisomelic acid (AA) down-regulates E6 and E7 oncoproteins
which are the root cause of HPV. During the optimization of AA synthesis,
we have identified few small molecules, which preferentially target the HPV
E6 and E7 proteins similar to the AA mode of action, but are more efficient
than AA in inducing apoptosis in cervical cancer cells. Furthermore, these
molecules also showed specificity in killing HPV positive cells with differ-
ent genotypes compared with human primary skin fibroblast cells. Indeed,
cancer xenograft models in nude mice demonstrated a proof of principle,
where a decrease in tumor size was observed in HPV-driven tumors treated
with our compounds. These fundamental discoveries served as the basis for
a successful awarded grant from Novo Nordisk and TEKES-Business Finland
Investment Funds to further develop this compound toward a lead mol-
ecule, a key milestone in the drug discovery process.
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Phlomis fruticosa L. and P. herba-venti are species belonging to the Lamiaceae
family, which have been traditionally used to prepare tonic and digestive
drinks. Multiple studies also demonstrated the inhibitory effects of P. fruticosa
extracts and essential oil against oxidative/pro-inflammatory pathways and
bacterial strains deeply involved in ulcerative colitis. Considering these find-
ings, in the present study we evaluated the effects of alcoholic P. fruticosa
and P. herba-venti leaf extracts in isolated rat colon challenged with E. coli li-
popolysaccharide (LPS). The results were compared with sulfasalazine used as
reference drug. Additionally, the extracts have been tested in order to evalu-
ate the possible inhibitory role on specific bacterial strains and fungi involved
in ulcerative colitis. We found that alcoholic P. fruticosa and P. herba-venti ex-
tracts were able to blunt LPS-induced nitrite, MDA, 5-HT and LDH level, in
isolated rat colon. Additionally, microbiological studies revealed that both
extracts inhibited the growth of multiple bacterial and fungi strains, such as P.
aeruginosa, E. coli, S. aureus, C. albicans and C. tropicalis.

Taken together, our findings show protective effects exerted by alcoholic P.
fruticosa and P. herba-venti extracts on isolated colon, thus supporting further
studies in order to confirm efficacy and safety in ulcerative colitis.
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Heat stress compromises the yield of medicinal plants and reduces biomass
and/or metabolite production. Mentha piperita L. (2n = 72) is a hexaploid
medical plant hybrid of M. spicata L. (2n = 48 or 36) and M. aquatica L. (2n =
96) and is a perennial plant, belonging to Lamiaceae family, originating from
Europe, wide spread and planted in all over the world in many different cli-
mates. M. piperita is one of the most important medicinal plants due to high
consumption in the world and for the size of the area cultivated for essential
oil production. Many medical usages are reported for M. piperita to treat in-
testinal colic, spasms of the bile duct, dyspepsia, biliary disorders, gastritis,
flatulence, and enteritis. This plant has also high antioxidant, antitumor, an-
tiallergenic, antiviral, antibacterial, fungicidal and antimicrobial activity and
its chemical components include: fatty acid, mineral content, vitamins, ca-
rotenoids, chlorophylls, polyphenol and volatile oil. M. piperita’s volatile oil
generally includes: menthol, menthone, isomenthone, 1,8-cineole (eucalyp-
tol), menthyl acetate, menthofuran, limonene, 3-myrcene, 3-caryophyllene,
pulegone and carvone.

Here we report the chemical composition of the essential oils from M.
piperita samples, which underwent different heat stresses in growth cham-
bers. The antibacterial activity of the essential oils was also evaluated; mi-
croscopic observations (fluorescence and electron transmission) were used
to assess the effect of the oils on bacterial growth. The results shed light
on the mint essential oils’ composition and biological activity in relation to
heat stress.
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Veronica caucasica has limited distribution and is found only in the Northern
Caucasus. The plants from genus Veronica have long history of use in ethno-
medicine as diuretics, wound-healing remedies and for treatment of cancer,
inflammatory and respiratory diseases. In the present work we aimed to de-
velop a protocol for in vitro multiplication of V. caucasica and its subsequent
ex situ conservation. In vitro shoot culture of V. caucasica was induced from
ripe dry seeds and micropropagated on basal MS medium with 30 g/L sucrose
and 7 g/L agar. To stimulate the growth index, the effect of different concen-
trations of cytokinin BA (6-benzylaminopurine) on the in vitro multiplication
of plants was examined. All tested concentrations of BA (0.1; 0.5; 1.0 mg/L)
stimulated shoot development but more effective was MS medium supple-
mented with 0.5 mg/L BA and approximately 96% of explants showed shoot
proliferation and produced 12.80 + 0.2 shoots per explant. Ex vitro adaptation
was accomplished in growth camera with 92% survival. No accumulation of
ROS by staining with 3-3"-diaminobenzidine and 2",7"-dichlorofluorescein di-
acetate and very low amount of stress-marker metabolite malondialdehyde
were detected in in vitro propagated and ex vitro adapted plants. The success-
ful initiation of in vitro and ex vitro cultures is an alternative biotechnological
approch for preservation of V. caucasica and would allow further analysis of
metabolite profile and selection of lines with high production of valuable sec-
ondary metabolites.
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Upon skin injury, rapid closure of the wound is critical to restore the bar-
rier function. Neutrophils constitute the first line of defence of the innate
immune system by phagocytosing, killing microbes. A wide-range of plant
materials are traditionally recognized as medicines in the treatment of skin
disorders. Among them Millefolii herba, Serpylli herba and Arctii lappae radix
are mentioned. The aim of the study was an examination of the extracts
activity on inflammatory response of human neutrophils as well as a deter-
mination of their phytochemical composition. Aqueous and 70% ethanolic
extracts were prepared from 3 plant materials. The effect of the extracts on
the secretion of pro-inflammatory cytokines, such as IL-8 and TNF-a on li-
popolisacharide (LPS)-induced human neutrophils using ELISA assays was
evaluated. Moreover, the changes of luminol chemiluminescence to assess
a generation/scavenging of ROS were measured. Cytotoxicity of the extracts
on human neutrophils stained with propidium iodide was also checked. The
phytochemical analysis of the extracts was performed using HPLC-DAD-
MS" method. The extracts (25-100 pg/mL) showed the modulation of the
IL-8 and TNF-a production. All extracts induced the overproduction of both
cytokines. In the higher concentration the more relevant production of IL-8
and TNF-a was noted. The aqueous extract of M. herba at concentration of
100 pg/mL stimulated secretion of IL-8 (251.5 + 26.3%) and TNF-a (277.8 +
48.2%) in comparison to LPS(+) control (100%). In conclusion, the tested
extracts might be engaged in wound healing through overproduction of
cytokines in neutrophils.
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The genus Ballota belongs to the Lamiaceae family and comprises about 30
species widespread all over the world. Ballota nigra is commonly distributed in
Western, Eastern and Central Europe, where is used to treat inflammation, as
an antiseptic for wounds, and against gastrointestinal disorders [1]. Due to the
importance of the genus and in the frameshift of our research work on volatiles
from Ballota species [2, 3], in this paper we report the composition of the essential
oil obtained from aerial parts of B. nigra L. subsp. uncinata (Fiori et Beg.) Patzakis,
a perennial herb bearing simple hairs whose anti-listerial activity against L. mono-
cytogenes has been demonstrated [4]. For our study, aerial parts of the plant were
collected on Lipari (Sicily, Southern Italy), in July 2016. The essential oils, extracted
by hydrodistillation according to the European Pharmacopoeia, were analysed by
GC and CG/MS: peak identification was accomplished by comparison of their
mass spectra with NIST 08 and Wiley 275 libraries, as well as by comparison of
their retention indices with literature values. Results showed that the major com-
ponents of B. nigra uncinata were (E)-phytol (20.0%), a-pinene (9.0%) and hexa-
hydrofarnesyl acetone (5.7%). On the whole, in the oil the sesquiterpene hydro-
carbons (30.7%) and diterpenes (21.5%) were the most representative fractions.
This is the first report on the chemical composition of the essential oil of B. nigra
L. subsp. uncinata collected in Sicily.
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Hericium erinaceus is an edible and medicinal mushroom which has been
traditionally used to improve memory and enervation and for the treat-
ment of gastric ulcer [1]. In this study, neurotrophic constituents were
identified to support the traditional usage of H. erinaceus. The components
of H. erinaceus were purified using various column chromatography tech-
niques. The structure of the separated compounds was determined based
on spectroscopic data analysis, i.e., 1D and 2D NMR analysis. The neuro-
trophic activity of the isolated compounds was evaluated by measuring the
secretion of neurotrophic factors such as NGF and BDNF and effect on neu-
rite outgrowth in C6 glioma and N2a cells, respectively. Four compounds,
hericerinol A (1), hericerin (2), N-de-phenylethylisohericerin (3) and coral-
locin A (4) were isolated from H. erinaceus [2]. Among them, hericerinol A
(1) was newly reported in nature. Further investigation of the neurotrophic
effect on isolated compounds demonstrated that hericerinol (1) strongly
increased the NGF production in C6 astrocytes followed by corallocin A (4)
and hericerin (2). Increased NGF production by these compounds promot-
ed the neurite outgrowth in N2 neuronal cells. Western blot analysis also
showed the increased protein expression of NGF and BDNF in N2a cells. Our
present study characterized the neurotrophic constituents of H. erinaceus,
which support the traditional use of memory improvement.
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Mesembrine type alkaloids containing plants have a long history of tradition-
al use, but recently it is emphasis on their use as supplements in maintain-
ing a sense of well-being, and for the treatment of anxiety, stress and major
depression disorder. Diabetes mellitus is characterized along with metabolic
disturbance also with elevated anxiety and depressive-like behavior. The
aim of present study was to study the effects of enrich mesembrine fraction
(MZM) from Narcissus cv. “Hawera” on the anxiety and depressive-like behav-
ior in healthy female Wistar rats and in female Wistar rats with an experimen-
tal model of diabetes mellitus type 1 (T1DM).

Using Gas chromatography-mass spectrometry (GC-MS) were established
that mesembrenone represented 64.1% of the total alkaloid fraction ex-
tracted from the leaves of Narcissus cv. “Hawera”. TIDM caused a significant
decrease in overall motor activity, increased depressive-like behavior with-
out altering the anxiety behavior in Open field, Forced swimming tests and
Elevated plus maze, respectively. Chronic treatment with an effective dose of
MZM significantly suppressed depressive-li