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STRUCTURAL MOTIVES OF 2,3-DEHYDROSILYBIN RESPONSIBLE FOR
MODULATION OF MITOCHONDRIAL PRODUCTION OF REACTIVE OXYGEN
SPECIES

Kalerina Fuksova', Martin Jaburek’, Martin Modriansky’, Radek Gazak', Viadimir
Kren'

Institute of Microbiology, Academy of Sciences of the Czech Republic, Prague-Czech
Republic', Instilute of Physiology, Academy of Sciences of the Czech Republic,
Prague-Czech Republic’, Faculty of Medicine and Dentistry, Institut of Medical
Chemisiry and Biochemisiry, Palacky University, Olomouc-Czech Republic?

Objectives: Flavonolignans silybin and 2,3-dehydrosilybin isolatzd from the seeds
of milk thistle (Silybum marianum) possess pleiotropic biological activities including
anticancer and cytoproteclive effects. Due to their antioxidant activity, we tested these
compounds and large series of their semisynthelic derivatives on their inhibitory
effects on milochondrial reactive oxygen species (ROS) production. The aim of this
study was to determine structural features of these compounds responsible for their
function as uncouplers of oxidative phosphorylation.

Methods and materials: Isolated intact rat heart mitochondria were used for
detection of respiration, membrane potential and ROS production using the Oroboros
Oxygraph.

Results: Titration (0.01 - 20 pM) of silybin and its derivatives resulted in only a mild
decrease in the ial RO! ion, whereas 2,3-deh ybin and
some of its methyl-derivatives having free 7-OH group exerted more profound effect.
Introduction of more acidic carboxylic function into the structure of 2,3-dehydrosilybin
led to even higher decrease of ROS production as a consequence of their ability lo
uncouple mitochondria.

Conclusions: Present SAR-study enabled to define siructural motives responsible for
uncoupling activity and decrease of milochondrial ROS production: 3-OH connected
to 2-phenylchromen-4-one moiety and free 7-OH group. Moreover, the effect of these
compounds on ROS production seems 1o be indirect, as compounds with blocked
antioxidant funclions were still polent uncouplers.
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ANTI-INFLAMMATORY EFFECTS OF PLANT POLYPHENOLS IN HUMAN
KERATINOCYTES EXPOSED TO VARIOUS INFLAMMATORY STIMUL!

Ala Parapovich', Uladzimir Kastsiuk'%, Daniela Lulli', Saveria Pastore', Chiara De
Luca', Liudmila Korkina'

Dermalology Institute (DI IRCCS), R Italy', Biology df Byel
Stale Universily, Minsk-Belarus?
Anti-inflammalory effects of plant in human exposed

to various inflammatory stimuli Patapovich Ala; Kastsiuk Uladzimir; Lulli Daniela;
Pastore Saveria; De Luca Chiara; Korkina Liudmila Exposure of normal human

i inocytes (NHEK) lo i y stimuli such as solar UV irradiation
and lipopolysaccharide (LPS) was exploiled to study acute inflammatory responses
in the skin and possible p ion by plant pol (PPs). UV iradiation (1.0
Jlem2, 80% UVA + 10% UVB) was produced by Solar Simulator. Gene expression
was analyzed by Q RT-PCR, aryl hydrocarbon receptor (AhR) and p65 NF-kappaB
was investigated in the nuclear fraclion by Western Blol. Exposure of NHEK to solar
UV irradiation resulted in a significant increase in mRNA expression of inflammatery
markers. Proinflammatory effects of UV irradiation were dose dependent. However, if
expression of TNF4, IL-8, and ICAM1 mRNA was positively correlated with the dose
of irradialion, lhe grealer impact on the expression of COX2 mRNA was made by
lower doses of UV. Sludying effects of PPs an UV-induced stress respanse of NHEK
revealed their positive influence on inflammatory signaling. The most efiective was
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THE ELLAGITANNIN METABOLITES, UROLITHINS, AND THEIR GLUCURONIDE

CONJUGATES IMPROVE TNF-alpha INDUCED INFLAMMATION AND
ASSOCIATED MOLECULAR MARKERS IN HUMAN AORTIC CELLS

Juan Antonio Giménez-Bastida, Antonio Gonzalez-Sarrias, Mar Larrosa, Francisco
Abraham, Tomas Barberan, Juan-Carlos Espin, Maria Teresa Garcia-Conesa
CEBAS-CSIC, Espinardo, Murcia-Spain

Objecti C ion of fruits like . berries and walnuts has been
associated with cardiovascular health benefits. These products contain relevant
amounts of the polyp )l antioxic itannins (ETs). N in vilro as well
as some invivo studies indicate that ETs show relevant antiatherogenic, antithrombolic,
i y and antiangi ic aclivity which supports @ potential preventive
efiect against cardiovascular diseases. However, ETs exhibit low bioavailability
and are transformed in the gut to ellagic acid (EA) and its microbiota metabolites
urclithins. Urolithin-A (Uro-A) and uralithin-B (Uro-B) are found in the plasma, moslly
as glucuronide or sulphate conjugates, at concentralions in the nM to low UM range.
The aim of the current work is to investigate whether the ET metaboliles, urolithins and
their glucuranide derivatives, exhibit vascular protective effecls.
Materials and methods: Human aortic endothelial cells (HAECs) were treated
wilh the inflammatory cylokine TNF-a and each of the tested compounds, urolithins
and their glucuronide cenjugates (15 pM), for 4 h and 12 h to determine monocytes
adhesion and endothelial cells migration, respectively. The expression levels of
related adhesion cytokines and growth molecular markers were also measured,
Results: Uro-A and, more noticeably, Uro-A glucuronide inhibited monocyles
adhesion and endothelial cells migration in TNF-a Ireated cells without impaiing their
viability. The abserved effects were associated to a regulation of several associated
molecular markers.
Conclusions: Our results indicate that the gut micrabiola ET-derived metabolite,
Uro-A, and its glucuronide conjugate, ameliorale the inflammaory response in human
aortic endothelial cells by maderately reducing the adhesion of monocytes and
the migration of endothelial cells and regulating the levels of associated molecular
markers. Our results suggest thal these metabolites may be, at least in part, involved
in the beneficial effects against cardiovascular diseases attributed (o the consumption
of ET-conlaining foods.
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ANTIOXIDANT ACTIVITY OF THYMUS CITRIODORUS

Olivia Pergira*2, Maria Perez’, Rocio Macias*, José Marin, Susana Cardoso'*
Cenlro de Estudos de Recursos Nalurais Ambiente e Sociedade, Escola Superior
Agraria, Instituto Politécnico de Coimbra-Portugal’, Departamento de Tecnologias
de Diagnéstico e Terapéutica, Escola Superior de Saiide, Instituto Politécnico de
Braganca-Portugal’, Hospital Universitario de Salamanca, Instituto de Estudios
de Ciencias de la salud de Caslila y Ledn, Salamanca-Spain’, Laboratory of
Experimental Hepatology and Drug Targeting, CIBERRehd, University of Salamanca-
Spain®, Cenlro de Invesligacap de Montanha, Escola Superior Agraria, Instiluto
Politécnico de Braganga-Poriugal®

Background and aims: Thymus citriodorus, or lemon thyme, is used as a medicinal
plant in the (realment of asthma and olher respiratory diseases, although the
mechanism of its beneficial properties is poorly understood. The aim of the present
study was to d ine the anlioxi ability of the present in this plant.
Methods: An ethanolic extract was prepared and its antioxidant activity was
delermined by in vitro measurement of its 2,2-diphenyl-1-picrylhydrazyl radical (DPPH)
scavenging potential, reducing power, and protective effects against the generation
of reaclive oxygen species (ROS) induced by potassium dichromate (5 and 25 M)
in hepatoblastoma HepG2 cells. The non-toxic range of extract concentrations was
by MTT lest, afler exposure of HepG2 cells to the extract (1-200 pa/mL)

quercetin and F
markedly prevented over expression of proinflammatory genes. Quercelin and
verbascoside also suppressed NF-kappaB activation and AhR-mediated signaling,
while rutin, polydalin and resveratrol further activated NF-kappaB and AhR
machineries in UV-gxposed NHEK. The PPs also remarkably inhibited LPS-induced
inflammatory response. However, significant differances in the efiects of plant

P on exp 1 of i -related genes, on NF-kappaB activation
and on AhR-mediated signaling were found batween NHEK treaded with solar UV and
LPS. Thus, the beneficial effect of plant polyphenols may be a result of modulation
of signal transduction palhways at the level of NF-kappaB and AhR transcriptional
aclivity.
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for 72 h. ROS generation was measured by flow cytometry using dichlorofiuorescein
diacetate after 48 h of incubalion with the extract.
Results and discussion: Concentrations of extract able to decrease to 50% (EC50)
DPPH absorbance and reducing power were 0.32:0.05 mg/mL and 0.7720.15 ma/mL,
respeclively. These findings indicale that the companents of the exiract have a relevant
radical scavenging ability lowards nitrogen free radicals and high reducing capacity.
As revealed the MTT lest, maximal non-toxic concentration of the extract was 50 pa/
mL. This concentration was further used to treat HepG2 cells resulling in a decreased
rate of ROS production, both under basal conditions or when oxidative stress was
induced by polassium di ioxi ion was ly 60%.
Conclusion: Our resulls suggest that, since luteolin-7-O-glucosids, apigenin-7-
O-glucuronide and rosmarinic acid are major components of Thymus citriodorus
elhanolic exiract [1], these phenolic constituents may be involved in its antioxidant
pertis ingly, further i igations to elucidate the actual contribution of
each compound to the overall protective efiect are neaded.
References: [1] Pereira, 0. R. et al. Food Chem. submitied for publication
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