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Introduction: The ethnopharmacological use of Cymbopogon
spp. dates back from ancient times. Traditionally used in tropical
and semi-tropical countries for the repellent properties of their
essential oil, the consumption of Cymbopogon spp. infusions is
growing all over the world. This is not only due to the unique
aroma, widely appreciated by the consumers, but also because of
the antimicrobial, anti-inflammatory and sedative properties.1

Methods: The chemical characterization of infusions and
ethanol:water (50:50, v/v) extracts from Cymbopogon citratus and
Cymbopogon schoenanthus was achieved by HPLC-DAD. The anti-
inflammatory potential of the extracts was assessed by cell and
cell-free assays.

Results: HPLC-DAD analysis allowed the identification of sev-
eral caffeic acid derivatives and flavonoids in the infusions and in
the ethanol:water extracts of both species. The different extracts
displayed scavenging activity against superoxide anion and nitric
oxide (NO) radicals, and capacity to significantly reduce NO pro-
duction by LPS-stimulated macrophages (RAW 264.7 cell line). In
addition, the extracts were able to prevent hyaluronic acid degra-
dation via inhibition of hyaluronidase, an enzyme recognized to
participate in a number of physiological and pathological processes,
including inflammation.2 No toxicity was observed on human gas-
tric adenocarcinoma and hepatocyte carcinoma cell lines, at a
maximum concentration of 2.0 mg lyophilised extract/mL.

Conclusion: This study provided scientific evidence on the
ethnopharmacological use of Cymbopogon species on inflamma-
tory conditions, encouraging infusion consumption and future
incorporation of Cymbopogon spp. extracts into nutraceuticals.
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Aim: Investigation of cytotoxic effects of newly synthesized and
untested polyoxometalates Pd1 and Pd2 on human neuroblastoma
cells SH-SY5Y.

Introduction: Polyoxometalates (POMs) are transitional metal
complexes, which are important in medicinal chemistry, as potent
anticancer, antiviral and antibacterial agents. Inefficiently selec-
tive drugs and problems with dosing of usual chemotherapeutics
directed the research towards investigation of new agents, such as
POM.

Methods: Effects on viability rate of treated cells was tested
using acid phosphatase assay. The mechanism of a cell death was
examined using flow cytometry. JC-1, dihydroethidium, ApoStat,

propidium iodide and acridin orange stainings were conducted
in order to elucidate mitochondrial depolarisation, production
of superoxide anion, caspase activation, DNA fragmentation and
intracellular acidity.

Results: Pd1 and Pd2 have shown dose and time dependent
decrease in cell viability rate. Complexes induced mitochondrial
depolarisation after 2 h of treatment, which was shown as increase
in FL1/FL2 ratio from 1 to 1.3 (Pd1, 6 �M) and from 1 to 1.7 (Pd2,
40 �M). Superoxide anion production was increased after 5 h of
treatment using Pd1 and 2 h of treatment using Pd2. Pd1 com-
plex exhibits increase in percentage of cells with fragmented DNA
(subG0) and activated caspases after 24 h treatment. Pd2 complex
induced increase in SubG0 and S phase without caspase activaction
after 24 h treatment. POMs have shown intracellular acidification
after 48 h (FL3/FL1 ratio: control 1, Pd1 2.3, Pd2 1.8).

Conclusion: POM complexes indicated cytotoxic effects on
examined cell line. The mechanism by which these complexes exert
those effects differ from one another. It was shown that both induce
oxidative stress and mitochondrial depolarisation, accompanied
by activation of caspases and DNA fragmentation in Pd1-treated
cells, all indicative of apoptosis. In Pd2-treated group there was no
increase in activation of caspases. Complexes have shown increase
in intracellular acidification, which may suggest autophagy.
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Aim: To estimate HuR protective activity against proteasome-
associated ribonuclease for c-myc and c-fos mRNAs.

Introduction: Proteasome-associated proteins are attractive
targets for multiple myeloma treatment. One of them is HuR pro-
tein known to selectively bind ARE-containing mRNAs and protect
them from degradation. HuR is supposed to play a role in cancero-
genesis since its expression is elevated in many cancer types and
it stabilizes a lot of mRNAs encoding proteins involved in onco-
genesis. Previously, it was shown that proteasome in addition to its
main function – protein degradation – may act as a selective RNase.
Moreover, HuR and proteasome have common targets – c-myc and
c-fos protooncogene mRNAs.

Methods: HuR-GST fusion protein has been cloned, expressed
and purified by affinity chromatography. Fragments of c-myc and
c-fos were cloned and mRNAs have been transcribed in vitro.
Proteasomes have been isolated from К562 cell line (human
proerytroleykemia) and Im-9 cells (human multiple myeloma).
mRNAs were treated by proteasomes in presence and absence
of HuR. The estimation of mRNA cleavage was held by gel-
electrophoresis.

Results: GST-HuR has specifically bound ARE-containing frag-
ments of c-myc and c-fos mRNAs. Proteasomes extracted from Im-9
and K562 cells cleaved target mRNAs in absence of HuR. It was
shown that HuR prevents degradation of c-fos mRNA by proteaso-
mal endoribonuclease, whereas c-myc mRNA was cleaved in the
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same conditions. GST protein didn’t bind with target mRNAs and
didn’t affect proteasome cleavage activity.

Conclusion: HuR protects c-fos mRNA from proteasome ribonu-
clease cleavage in vitro, but can’t prevent c-myc mRNA degradation.
HuR and proteasome compete with each other for manifestation
of their opposite activities. Thus, a new mechanism of regulation
of proto-oncogenes expression was observed. However, the func-
tional role of this process in vivo should be evaluated in further
studies.1–4
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Aim: Transport experiments with 3H-DG, culture growth and
proliferation rate assays were performed.This work aimed to
investigate the possible interference of metformin with glucose
uptake by MCF-7 and MDA-MB-231 human breast adenocarci-
noma cell lines as a mechanism contributing to its anticarcinogenic
effect.

Introduction: Breast cancer, the most common cancer among
women, remains one of the leading causes of mortality among
women worldwide.1 Metformin has been widely used as a treat-
ment for type 2 diabetes for over 40 years.2 The first report of a
reduced risk of developing cancer for diabetic patients treated with
metformin was published in 2005.3 Several mechanisms of action
of metformin appear to be implicated in this effect.2,4

Methods: Transport experiments with 3H-DG, culture growth
and proliferation rate assays were performed.

Results: Acute (26 min) exposure of MCF-7 cells to metformin
significantly inhibited uptake of 3H-deoxy-D-glucose (3H-DG)
(maximal inhibition found with metformin 0.5 mM: 27 ± 2%
reduction). Chronically (24 h), metformin induced a concentration-
dependent increase in 3H-DG uptake (maximal increase observed
with metformin 1 mM: 81 ± 15% increase). Acute (26 min) expo-
sure of MDA-MB-231 cells to metformin slightly inhibited uptake of
3H-DG (maximal inhibition found with metformin 1 mM: 10 ± 3%
reduction). Chronic (24 h) exposure to metformin significantly
increased 3H-DG uptake by MDA-MB-231 cells (maximal increase
observed with metformin 1 mM: 30 ± 8% increase).

Chronic (24 h) exposure of both cell lines to metformin (1 mM)
decreased culture growth/cell mass; in contrast, it increased
cell proliferation rates. Combination of metformin (1 mM) with
the facilitative glucose transporter (GLUT) inhibitor kaempferol
(30 �M) did not result in a more marked effect on culture growth
and cell proliferation rates.

Conclusion: Summarizing, chronic exposure of MCF-7 and
MDA-MB-231 cells to metformin induces a marked increase in glu-
cose uptake, associated with an anticarcinogenic effect of the drug.
We suggest that the increase in glucose uptake is a compensatory
mechanism to cellular energy depletion induced by metformin.
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Aim: We aim to investigate in cytotrophoblasts whether these
effects on cell viability loss are due to endoplasmic reticulum (ER)
stress mediated apoptosis.

Introduction: Placental development relies on a balance
between proliferation, differentiation and apoptosis of tro-
phoblasts, a process tightly regulated by growth factors,
cytokines and hormones. Endocannabinoids (eCB), such as 2-
arachidonoylglycerol (2-AG) and anandamide (AEA) may play a
role in these processes. We previously demonstrated that both eCB
induced trophoblast cell death.1,2 Here we investigated in cytotro-
phoblasts whether these effects on cell viability loss are due to
endoplasmic reticulum (ER) stress mediated apoptosis.

ER stress is caused by the accumulation of unfolded proteins
leading to an unfold protein response (UPR) triggered by trans-
membrane ER signaling proteins including: pancreatic ER kinase
(PKR)-like ER kinase (PERK), inositol-requiring enzyme 1 (Ire1) and
Activating transcription factor 6 (ATF6). The dissociation of Grp78
(BiP) from these sensors triggers a series of mechanisms that can
restore homeostasis or lead to apoptosis. Placental stress has been
implicated in the pathophysiology of pregnancy complications,
including growth restriction and pre-eclampsia.

Methods: BeWo cells (ATCC, USA), an accepted model of cytotro-
phoblast stem cells were treated with AEA or 2-AG (10 micromolar)
for 24 h. Through quantitative real time polymerase chain reac-
tion (qPCR), we evaluated mRNA levels of ER stress markers: CHOP,
Grp78, ATF4 and spliced mXBP1. Protein expression of CHOP was
evaluated by western-blot.

Results: After 24 h of treatment with both eCB, we found an
increase in mRNA levels of ER stress markers: CHOP, Grp78, ATF4
and spliced mXBP1. Protein expression of CHOP also increased in
both cases.
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