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ČESKÁ SPOLEČNOST
PRO EXPERIMENTÁLNÍ
A KLINICKOU FARMAKOLOGII
A TOXIKOLOGII ČLS JEP

Dear Readers,

this special issue of our journal, Military Medical Science Letters, is aimed at the summary of meeting abstracts
presented at the 18th Interdisciplinary Czech-Slovak Toxicology Conference - TOXCON 2013. This meeting was
held in Hradec Kralove, Czech Republic, from 19th to 21st June 2013. This particular meeting was organized by
Czech Society for Experimental and Clinical Pharmacology and Toxicology and Slovak Toxicology Society with
the support of the University hospital Hradec Kralove, Faculty of Medicine, Charles University Hradec Kralove
and Faculty of Military Health Sciences, University of Defence Hradec Kralove.

It brought together academic, government and third sector organisations to debate key issues in toxicology.
This summary presents all oral and poster contributions which were presented within this meeting. We hope that
these abstracts will be useful to those who are working in this area of research.

Kamil Kuca
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Biochemical and Histopathological Responses of Wis-
tar Rats to Oral Intake of Microcystins and Cyanobac-
terial Biomass

Ondrej Adamovsky1    , Miroslava Palikova2, Petra Ondrack-
ova3, Andrea Zikova4, Radovan Kopp4, Jan Mares4, Jiri
Pikula2, Hana Paskerova1, Jiri Kohoutek1, Ludek Blaha1

1Research Centre for Toxic Compounds in the Environ-
ment, Masaryk University, Brno, Czech Republic
2Department of Veterinary Ecology and Environmental
Protection, University of Veterinary and Pharmaceutical
Sciences Brno, Czech Republic
3Veterinary Research Institute, Brno, Czech Republic,
4Department of Fishery and Hydrobiology, Mendel Uni-
versity, Brno, Czech Republic

Cyanobacteria produce potent and environmentally abun-
dant microcystins, representing an emerging global health
issue. We investigated the impact of pure microcystins and
cyanobacterial biomass on laboratory rats. All levels of MCs
in the liver were close to the detection limit (3–5 ng/g fresh
weight) using HPLC MS/MS. Only rats exposed to
cyanobacterial biomass had clearly higher hepatic and
splenic somatic indexes while oxidative stress markers were
significantly increased in the group exposed to the high dose
of MCs. Most of the analysed biochemical parameters did
not show clear differences among groups. Levels of biliru-
bin and lipases were significantly increased only after ex-
posure to cyanobacterial biomass and MCs, respectively.
Histopathology was dominated by alterations in the hepatic
parenchyma and renal cortical tubular system.

Carcinogenic and Nephrotoxic Aristolochic Acid In-
duces Expression of NAD(P)H:Quinone Oxidoreductase

František Bárta1    , Kateřina Levova1, Eva Frei2, Heinz H.
Schmeiser3, Volker M. Arlt4, Marie Stiborová1

1Department of Biochemistry, Faculty of Science, Charles
University, Prague
2Division of Preventive Oncology, German Cancer Re-
search Center, Heidelberg
3Research Group Genetic Alterations in Carcinogenesis,
German Cancer Research Center, Heidelberg
4Analytical and Environmental Sciences Division, MRC-
HPA Centre for Environment and Health, King’s College
London

Aristolochic acid (AA) causes a specific nephropathy, Aris-
tolochic acid nephropathy, and urothelial malignancies.
NAD(P)H:quinone oxidoreductase (NQO1) is the most ef-
ficient cytosolic enzyme activating AAI to species forming
AAI-DNA adducts. The NQO1 protein and its enzyme ac-
tivity are induced by AAI in liver and kidney of AAI-pre-
treated mice and also in rat kidney. Furthermore,

the increase in hepatic and renal NQO1 enzyme activity
was associated with bio-activation of AAI and elevated
AAI-DNA adduct levels in ex vivo incubations of cytosols
with DNA and AAI. AAI appears to increase its own meta-
bolic activation by inducing NQO1, thereby enhancing its
own genotoxic potential.
Supported by 303/09/0472 and UNCE204025/2012.

Toxicity of Selected Pharmaceuticals Occurring in Wa-
ters for Danio Rerio, with Impact on Selected Biomark-
ers of Oxidative Stress

Marta Bartošková1   , Ondřej Pána1, Radka Dobšíková1,
Zuzana Široká1

1Department of Veterinary Public Health and Toxicology,
University of Veterinary and Pharmaceutical Sciences
Brno, Czech Republic

The aim of the study was to determine the toxicity of phar-
maceuticals occurring in waters (norfloxacin and ibupro-
fen) in model organism zebra fish (Danio rerio). The tests
were performed according to OECD No. 215 (Fish, Juve-
nile Growth Test) using 30-day old Danio rerio. Fish were
exposed to a range of sublethal concentrations of pharma-
ceuticals. Duration of the test was 28 days. For the test was
selected determination of glutathione reductase (GR), glu-
tathione peroxidase (GPx), glutathione-S-transferase
(GST) and malondialdehyde (MDA).
The results show that ibuprofen does not affect the activity
of (GR). The increase in ibuprofen concentration correlates
with the increase of activity of GP and GST. The MDA
contend does not correlate with concentration of ibuprofen.
Norfloxacin samples are taken and measurements are under
process.
This study was supported by 19/2013/FVHE.

The Effect of Isoflavone Genistein on the Expression of
Selected Nuclear Receptors and their Coregulators

L. Bialešová1     , J. Brtko1, D. Macejová1

1Institute of Experimental Endocrinology, Slovak Academy
of Sciences, Vlárska 3, 833 06 Bratislava, Slovakia

Isoflavones are natural compounds, whose structure is very
similar to estradiol, the main female hormone. Soybeans
and soy products (tofu, misho, tempeh) represent a main
source of isoflavones in human diet. Among the other nat-
ural sources of isoflavones also belongs red clover.
Isoflavones indicate a weak estrogenic activity, they bind
to the estrogen receptor α (ERα) and estrogen receptor β
(ERβ), causing inhibition of the estradiol to their cognate
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receptors. It was discovered many favourable effects of
phytoestrogens on breast cancer cells. There is a strong ev-
idence that isoflavones could have a protective effect on
the initiation or progression of breast cancer. In our labo-
ratory, we have investigated the in vitro effects of
the isoflavone genistein alone/or in combination with other
biologically active compounds on the expression of se-
lected nuclear receptors and their coregulators in human
breast cancer cell line (MCF-7). The data has shown
a marked potency of genistein to affect the expression of
selected nuclear receptors.
Supported by the APVV-0160-11, APVV-SK-CZ-0211-11,
7AMB12SK151, VEGA- 2/0008/11, and CEMAN grants.

GFP-RNA Transfection of CF Defective Airway Cells
as a Possible Tool for Remedy of Cystic Fibrosis

Lucie Bořek-Dohalská1      , Libuše Nosková1, Jiří Hudeček1,
Marie Stiborová1, Tomáš Koblas2, Petr Hodek1

1Department of Biochemistry, Charles University in
Prague, Hlavova 2030, 128 40 Prague 2, Czech Republic
2Institute for Clinical and Experimental Medicine, Viden-
ska 1958/9, 140 21 Prague 4, Czech Republic

The gene therapy is one of promising ways of cystic fi-
brosis (CF) treatment. To study the delivery and expres-
sion of an external gene, mRNA construct containing
marker gene coding for green fluorescence protein (GFP)
was designed and prepared. CuFi-1 human airway cells
with CF genetic disorder were treated with GFP-mRNA
combined with a transfection agent, TransIT-mRNA or
Lipofectamine RNAiMAX. Both reagents enabled
the cell transfection as judged from the developed fluo-
rescence. Comparing data from a fluorescence micro-
scope, TransIT-mRNA was more effective than
Lipofectamine in the cell transfection.
The financial support from grants NT12190IGA of the Min-
istry of Health of the Czech Republic and
UNCE204025/2012 of the Charles University in Prague is
highly acknowledged.

Alcoholic Liver Cirrhosis Increases the Risk of Left
Ventricular Diastolic Dysfunction

Jaroslav Brotánek 1    , Michael Ort2, Marie Stiborová3

12nd Department of Internal Medicine, Thomayer University
Hospital, Prague
2Institute of Physiology, Czech Academy of Sciences,
Prague
3Department of Biochemistry, Faculty of Science, Charles
University, Prague

The study is aimed to prove that the incidence of the more
unusual and largely under-researched cardiac dysfunction,
i.e. diastolic, is more frequent in patients with alcoholic cir-
rhosis. The incidence of left ventricular diastolic dysfunction
in medical-ward patients with no prior history of cardiovas-
cular disease to that of the patients with hepatic cirrhosis
caused by alcohol abuse was compared. Our findings con-
firmed that the incidence of left ventricular diastolic dysfunc-
tion in patients with alcohol-related liver cirrhosis, classified
as Child-Pugh grade A and B, was significantly higher than
in the controls without any prior liver disease. Furthermore,
we have newly noticed how the severity of diastolic dysfunc-
tion affects the morbidity and mortality of patients undergo-
ing such treatments as TIPS, liver transplantation and other
surgical interventions resulting from different indications.
Supported by AVOZ 50110509 and 1M0517

Toxicity of Nuclear Retinoid X receptors Cognate Lig-
ands of Organotin Origin in Breast Cancer Cell Lines:
Effect on Selected Retinoid/Retinoid X receptor Sub-
types Expression

J. Brtko1    , D. Macejová1, L. Bialešová1, M. Ficková1, L.
Hunaková2

1Institute of Experimental Endocrinology SAS, Vlarska 3,
83306 Bratislava, Slovak Republic
2Cancer Research Institute SAS, Vlarska 7, 83391
Bratislava, Slovak Republic

Ligands for nuclear retinoid X receptors of organotin origin
belong to a group of organic pollutants with potent en-
docrine-disrupting properties. The present study was under-
taken to investigate cytotoxicity of TBT-Cl, TPT-Cl,
tributyltin bromide (TBT-Br), tributyltin iodide (TBT-I), and
non-halides tributyltin hydride (TBT-H), triphenyltin hy-
dride (TPT-H), triphenyltin hydroxide (TPT-HX) in MCF-
7 human breast cancer cell line. Moreover, we have
investigated  the effects of TBT-Cl, TBT-Br, TBT-I, TBT-H
on the expression of nuclear all-trans retinoic acid receptor
subtypes and their selected coregulators. The IC50 values
determined by MTT assay clearly have shown that TBT-Cl
is more effective in inhibiting MCF-7 cell proliferation than
TPT-Cl. The results suggest that in spite of their toxicity,
these compounds may also play an important role in mod-
ulation of retinoid receptors expression in MCF-7 cells.
Supported by the APVV-0160-11, APVV-147-10, APVV-SK-
CZ-0211-11, 7AMB12SK151, VEGA- 2/0008/11, and
CEMAN grants.

Oxidative Stress in Twins

Brucknerová I.1    , Mach M.2, Dubovický M.2, Ujházy E.2
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1 1st Department of Paediatrics, Medical Faculty, Come-
nius University, Bratislava, Slovakia
2 Institutes of Experimental Toxicology and Pharmacology,
Slovak Academy of Sciences, Bratislava, Slovakia

Oxidative stress (OS) defined as imbalance between pro-
oxidants and antioxidants was re-defined as the state where
redox regulation of cellular signaling and redox-sensitive
control of cellular functions are disrupted. The aim of the
study is to determine the activity of total antioxidant status
TAS, values of malondialdehyde (MDA), superoxiddismu-
tase (SOD) and glutationperoxidase (GPX) in a case of 6
identical twins on 1st and 5th day of life (gestational age 33-
36 weeks). We confirmed the difference between A to B
twins in values of TAS, as well as the difference between
the 1st and 5th day of life. Differences in values of MDA,
SOD and GPX are discussed.
The form of delivery has a strong influence on differences
in specific values of markers of OS. In a case of multiple
pregnancy the value of TAS is crucial, and determines the
degree of protection of the newborn against the OS due to
asphyxia. Values of MDA present the activity of the process
of lipoperoxidation.
The work was supported by VEGA 2/008111.

Impact of Paraoxon Followed by Acetylcholinesterase
Reactivator HI-6 on the Gastric Myoelectric Activity in
Experimental Pigs

J. Bureš1  , J. Květina1, M. Pavlík2, M. Kuneš3, M.
Kopáčová1, S. Rejchrt1, K. Kuča3, I. Tachecí1

12nd Department of Internal Medicine – Gastroenterology,
Charles University Faculty of Medicine, University Hos-
pital, Hradec Králové, Czech Republic 
2Department of Teaching Support, University of Defence,
Faculty of Military Health Sciences, Hradec Králové,
Czech Republic
3Biomedical Research Centre, University Hospital, Hradec
Králové, Czech Republic

Reactivators of acetylcholinesterase (AChE) are essential
compounds in the treatment of organophosphates intox-
ications. However, their clinical use is limited due to its
side effects, including serious gastrointestinal toxicity.
The purpose of this study was to evaluate the effect of
paraoxon (PAR) and AChE reactivator (Hi-6) on gastric
myoelectrical activity (evaluated by surface electrogas-
trography-EGG) in experimental pigs. Five female ex-
perimental pigs (Sus scrofa f. domestica, median weight
31.0 kg) entered the study. A baseline 15-minute EGG
recording was carried out under general anaesthesia
(after i.m. ketamine and azaperone). Intramuscular PAR
(1.5 mg) was administrated afterwards and one 10-
minute EGG interval was recorded. Hi-6 was adminis-
trated 10 min. later (1.5 mg i.m.). Further ten

15-minute-interval EGG recordings were accomplished.
PAR induced a non-significant decrease of dominant fre-
quency (DF) (2.8±0.6 vs. 2.6±0.5 cycles per min.;
p = 0.092). Subsequent administration of Hi-6 nor-
malised DF to basal values and increased it significantly
within subsequent 30 minutes (3.0±0.4; p<0.001). PAR
administration did not influence the power (within a 10-
minute exposure). However, the amplitudes increased
significantly 90 minutes after the Hi-6 administration
(819±109 vs. 5054±732 μV2; p<0.001). AChE reactivator
Hi-6 blocked the gastric effect of PAR significantly. Sub-
sequent myoelectric changes in the DF and power were
executed by Hi-6. The effect of PAR was non-significant.
The study was supported by the project (Ministry of Health,
Czech Republic) for conceptual development of research
organization 00179906.

Cyclin-dependent Kinase Inhibitors, Purvalanol A, Olo-
moucine II and Roscovitine, Enhance Daunorubicin
Cytotoxicity in Multidrug Resistant Cell Lines via P-
glycoprotein Inhibition

Daniela Cihalova   , Martina Ceckova, Frantisek Staud

Department of Pharmacology and Toxicology, Faculty of
Pharmacy in Hradec Kralove, Charles University in
Prague, Hradec Kralove, Czech Republic

P glycoprotein (P-gp) efflux pump contributes to mul-
tidrug resistance, a major obstacle in successful cancer
treatment. We evaluated the cytotoxic effect of three cy-
clin-dependent kinase inhibitors (CDKi), potential an-
ticancer drugs inhibiting P gp, administered as single
agents or in combination with daunorubicin (DNR). We
show that purvalanol A, olomoucine II and roscovitine,
synergistically potentiate the antiproliferative effect of
DNR in MDCKII-ABCB1 and in human carcinoma
HCT-8 and HepG2 cell lines. We suggest that this syn-
ergism is, at least partly, caused by (i) higher intracel-
lular retention of DNR caused by CDKi-mediated P-gp
inhibition and (ii) native cytotoxic activity of the CDKi.
Our results indicate that co-administration of the tested
CDKi and ABCB1 substrates in the treatment of
ABCB1-expressing tumors may allow for significant
dose reduction anticancer drugs.
Supported by GAUK 700912/C/2012 and SVV/2013/267-
003.

Effect of Antidepressant Venlafaxine on Neurobehav-
ioral Development of Rat Offspring

Estera Császárová   , Mojmír Mach, Eduard Ujházy,
Natália Sedláčková, Michal Dubovický
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Institute of Experimental Pharmacology and Toxicology,
Slovak Academy of Sciences, Bratislava, Slovakia

Venlafaxine (VENF) is SNRI antidepressant drug.
The FDA has classified VENF regarding to pregnancy risk
as C category of drug, which means that there are no well-
controlled studies examining safety to the developing child.
The aim of the study was to evaluate effect of VENF ad-
ministration during sensitive functional brain development
on neurobehavioral development of rat offspring. Pregnant
Wistar rats were orally treated with VENF at doses of 7.5,
37.5 and 75 mg.kg-1 from day 15 of gestation to day 20 post
partum. After weaning, the offspring was tested for motor
activity and anxiety- and depression-like behaviors. VENF
treatment resulted in a decreased intensity of locomotion
in the offspring. In addition, we found reduced anxiety-like
behavior in females compared to males exposed to VENF.
The results suggest that VENF may gender-dependently in-
terfere with brain development resulting in altered neurobe-
havioral regulations in a new environment.
Supported by the VEGA 2/0081/11, 2/0084/11 and
2/0107/12

Cytotoxic Effect of Novel Quercetin Complexes on
Human Colon Cancer Cells

Martina Danihelova1     , Miroslav Veverka2, Ernest Sturdik1,
Sona Jantova1

1Institute of Biochemistry, Nutrition and Health Protection,
Faculty of Chemical and Food Technology, Slovak Univer-
sity of Technology, Radlinského 9, SK-812 37 Bratislava,
Slovak Republic
2Eurofins Bel/Novamann s.r.o., Komjatická 73, SK-940 02
Nové Zámky, Slovak Republic

Quercetin is the member of the group of natural com-
pounds called flavonoids. It is the subject of intense re-
search on the basis of its antioxidant, anti-inflammatory
and anticancer activities. In vitro experiments show that
quercetin may be effective in treatment of various types of
cancer and it may be combined with other anticancer drugs
to reduce their doses and subsequently their side effects.
However, the degree to which quercetin is absorbed, is not
sufficient and is therefore a limiting factor for its action in
cells.
We prepared novel quercetin complexes with the aim to
overcome this disadvantage. Antioxidant activity was mon-
itored using two spectrophotometric methods. Improved
antioxidant properties revealed complexes with caffeic acid
and edavarone that showed antioxidant activity by them-
selves. The cytotoxic activity was determined on human
colon cancer cells Caco-2 and HT-29 using mitochondrial
cytotoxic test (MTT). Complexes caused cancer cell growth
inhibition of both cell lines at comparable level. The most
effective were complexes with edavarone and kojic acid.

Obtained results indicate, that quercetin complex with
edavarone is potent antioxidant and anticancer drug and
could be directed to further evaluation.
This study was financially supported by Scientific Grant
Agency (VEGA Project 1/0191/12), Slovak Research and
Development Agency (APVV Project 0339-10) and The
Agency of the Ministry of Education, Science, Research
and Sport of the Slovak Republic for the Structural Funds
of EU (ITMS 26240220040).

Effect of Glycitein on Phagocyte Activity

Katarína Drábiková1    , Viera Jančinová1, Tomáš Perečko1,
Radomír Nosáľ1, Gabriela, Ambrožová2, Antonín Lojek2,
Juraj Harmatha3

1Institute of Experimental Pharmacology and Toxicology,
Slovak Academy of Sciences, Bratislava, Slovak Republic
2Institute of Biophysics, Academy of Sciences of the Czech
Republic, v.v.i., Brno, Czech Republic
3Institute of Organic Chemistry and Biochemistry, Acad-
emy of Sciences of the Czech Republic, v. v .i., Praha,
Czech Republic

Phytoestrogen glycitein belongs to the isoflavone class of
flavonoids and thus it could regulate cellular activities of
the inflammation-related cells. Information about its effect
on phagocyte activity, particularly on neutrophils, is how-
ever rare.
We found that the synthetic isoflavone glycitein reduced
reactive oxygen and nitrogen production in stimulated
phagocytes, suggesting that it might possess a protective
effect against toxic tissue damage. The inhibitory effect of
glycitein on stimulated protein kinase C activity in neu-
trophils and on expression of inducible nitric oxide syn-
thase in stimulated macrophages was indicative of its
interference with signalling events included in the regula-
tion of reactive species formation.
Supported by VEGA 2/0010/13, APVV-0052-10 and APVV-
0315-07

Low Molecular Weight Precursor Applicable for
Alzheimer Disease Drugs Synthesis (AChE and BChE
Inhibition, BACE Inhibition, Antioxidant Properties
and In Silico Modulation)

Lucie Drtinova1     , Petr Dobes2, Miroslav Pohanka1

1University of Defence, Faculty of Military Health Sci-
ences, Department of Toxicology, Trebesska 1575, 500 01
Hradec Kralove
2Masaryk Memorial Cancer Institute in Brno, Zluty kopec
7, Brno
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Alzheimer disease represents the most common form of
dementia, which is manifested by failure of memory and
by progressive cognitive decline.  The most of the available
drugs and newly synthetized drugs are based on inhibition
of AChE.  For the production of these substances, there are
used a lot of inorganic and organic compounds. The main
aim of the experiment was to compare the inhibition prop-
erties of precursors with the standard drugs.
Properties of these standards drugs for treatment AD were
determined and the precursors were tested using four meth-
ods: inhibitory ability for AChE and BChE; antioxidant
ability was monitored by DPPH assay; fluorescent kit from
Cayman Chem was used for assay of beta-secretase inhi-
bition.
In the experiment, standard substances suitable for AD
therapy were measured and the IC50 for AChE was found
to be in sub-µM concentration. Only huperzine A had great
results and it could be said, that it has the same antioxida-
tive ability as the standards. Two compounds, donepezil
and pyridine, had comparable value for BACE inhibition
like the standard.
Acknowledgment: SV/FVZ201104

Prenatal and Perinatal Manipulation of Monoaminer-
gic Systems Affects Neurobehavioral Development

Michal Dubovicky1     , Estera Csaszarova1, Eduard Ujhazy1,
Ingrid Brucknerova2, Mojmir Mach1

1Institute of Experimental Pharmacology and Toxicology,
Slovak Academy of Sciences
21st Department of Pediatrics, Medical School of Comenius
University, Bratislava, Slovak Republic

Monoamines have been shown to affect a variety of behav-
ioral functions, such as aggression, sexuality, anxiety,
mood or learning. In brain development, they play an im-
portant organizational role, including cell division, migra-
tion, synaptogenesis, maturation of the cortex and
development of neuroendocrine systems. In males, for ex-
ample, serotonin is markedly reduced during the 2nd and 3rd

postnatal week what is essential for full masculinization of
the brain and behavior. Manipulation of monoaminergic
systems by the SSRI and/or SNRI antidepressant drugs rep-
resents a risk factor for healthy cognitive, emotional and
behavioral development. Our experimental study with ven-
lafaxine showed that it may interfere with brain develop-
ment by gender-dependant way and affect neurobehavioral
adaptations of rat offspring in a new environment.
Supported by the grants VEGA 2/0081/11, VEGA 2/0084/11
and VEGA 2/0107/12

Content of Heavy Metals in Muscle of Some Fish
Species from the Danube River, Slovakia

P. Dvořák1   , J. Andreji2, Z. Dvořáková Líšková3, J.
Velíšek1, A. Stara1

1Faculty of Fisheries and Protection of Waters, South Bo-
hemian Research Center of Aquaculture and Biodiversity
of Hydrocenoses, University of South Bohemia in Ceske
Budejovice, Czech Republic
2Department of Poultry Science and Small Animals Hus-
bandry, Slovak University of Agriculture, Nitra, Slovak Re-
public
3Faculty of Agriculture, Faculty of Economy, University of
South Bohemia, Ceske Budejovice, Czech Republic

Anthrophogenic activities lead to environmental contami-
nation with foreign substances. Research of contamination
assessment of five fish species (Barbus barbus, Carassius
auratus, Rutilus rutilus, Esox lucius a Acipenser ruthenus)
from Danube river locality Kravany (Slovakia) with se-
lected heavy metals (Cd, Cr, Pb, Zn) was carried in the year
2009. Heavy metals contents in fish did not exceed the
valid hygienic limit. The results of this study show that the
Danube River is not significantly affected by heavy metals
contamination from its main tributaries.
This research was supported by the CENAQUA No.
CZ.1.05/2.1.00/01.0024 

Alterations of Cell Cycle Related Genes and their Pro-
teins by BPA and BPA-estradiol Mixture in MCF7
Human Breast Carcinoma Cells

Ficková M.    , Havránek T., Mlynarčíková A.

Institute of Experimental Endocrinology, Bratislava, Slo-
vakia

Bisphenol A (BPA) is the representative of synthetic en-
docrine disruptor (ED) with estrogenic activity that stimu-
lates the proliferation of estrogen receptor (ER)-positive
mammary cancer cells. Interfering with the estradiol (E2)-
mediated response can promote alterations in cell cycle
genes/proteins affecting the G1/S transition. The simulta-
neous effect of E2 and BPA on cell proliferation have not
been studied yet.
We investigated in MCF7 cells the effects of individual E2,
BPA (1x10-12, 1x10-9, 1x10-6M) and the mixture of BPA (as
above) with E2 (1x10-12M, MIX) on the expression of
genes and proteins for cyclin A and cyclin D1. Time de-
pendent changes (24, 48, 72, 96 and 120h) were analyzed
by Western blot (proteins) and RT-PCR (mRNA for genes).
Increased expression of genes and proteins for cyclin A and
D1 by BPA and MIX were time and dose dependent.
Our results demonstrated that BPA alone and in mixture
with E2 induces changes at the transcriptional level of
the expression of genes involved in cell cycle progression
in human breast cancer cells.
The study was supported by the APVV project:-147-10
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Impact of Histone Deacetylase Inhibitors on Anticancer
Effects of Cytostatics

Tomáš Groh1    , Helena Maříková2, Jan Hraběta2, Tomáš
Eckschlager2, Marie Stiborová1

1Department of Biochemistry, Faculty of Science, Charles
University, Prague
2Department of Pediatric Hematology and Oncology,
2nd Medical School, Charles University, Prague

Valproic acid (VPA) is known as an anticonvulsant used
for treatment of bipolar disorder and epilepsy. Last
decades, VPA is also studied as an inhibitor of histone
deacetylases (HDACs). Beside VPA, trichostatin A (TSA),
is another compound utilized as an HDAC inhibitor. Inhi-
bition of HDAC leads to changes in chromatin architecture
that can result in modulation of gene transcription. In-
hibitors of HDAC have also an impact on non-histone pro-
teins. They can change their stability and interaction with
other proteins or with DNA. We tested the effect of non-
toxic concentrations of VPA and TSA on cytotoxicity of
different cytostatics to human neuroblastoma cells. VPA
increases cytotoxicity of etoposide, cisplatin and stau-
rosporin in co-cultivation experiments. Similar, but lower
effects exhibited TSA. VPA seems to influence cell proap-
totic signals or regulate reparation machinery of neurob-
lastoma cells.
Supported by GAUK635712, UNCE204025/2012 and
P301/10/0356.

Overcoming of MDR by New Photosensitizers – an In
Vitro Study

Alžbeta Grolmusová1    , Helena Paulíková1, Zuzana Van-
tová2, Zdena Sulová3

1Department of Biochemistry and Microbiology, Faculty of
Chemical and Food Technology, Slovak University of Tech-
nology, Bratislava, Slovak Republic
2Department of Chemical and Biochemical Engineering,
Faculty of Chemical and Food Technology, Slovak Univer-
sity of Technology, Bratislava, Slovak Republic
3Institute of Molecular Physiology and Genetics, Slovak
Academy of Sciences, Slovak Republic

A major problem with anticancer drug treatment is the de-
velopment of acquired multidrug resistance (MDR) of the
tumor cells. The therapeutic potential of photodynamic
therapy (PDT) with new photosensitizers has been be eval-
uated. Our results showed that propyl-AcrDTU (a deriva-
tive of acridine dialkyldithiourea) was more photocytotoxic
(1.05 J/cm2) against a resistant cell line (L1210/VCR) than
against the parental cells (L1210).
Supported by APVV-0282-1, VEGA 1/0790/14 and Struc-
tural Funds EU (No. 26240220071)

Design, Synthesis and Biological Evaluation of Novel
Coumarin-Acridine Hybrids

Slavka Hamulakova    , Jan Imrich

Institute of Chemistry, Faculty of Science, P. J. Safarik Uni-
versity, SK-041 67 Kosice, Slovak Republic

Our research group has been involved in the development
of cholinesterases inhibitors as potential anti-AD drugs. We
have obtained different series of compounds, among which
the hybrid structures with a tetrahydroacridine, acridine,
and coumarin moiety were the most interesting, as they
showed inhibition of both cholinesterases with activities in
the micromolar range. To improve the activity, some mod-
ifications of heterodimeric molecules, the linker length and
incorporation in linker of other groups were introduced.
Financial support for this work from the Slovak Grant
Agency VEGA (grants 1/0672/11, 1/0179/11, 1/0001/13) is
gratefully acknowledged.

In Vitro Interaction of DNA with Estradiol Monitored
by Spectrophotometric Methods

Zbyněk Heger1,2     , Lukas Nejdl1, Jiří Kudr1, Ondřej Zítka1,2,
Miroslava Beklová2, Rene Kizek1

1Department of Chemistry and Biochemistry, Faculty of
Agronomy, Mendel University in Brno, Zemedelska 1, CZ-
613 00 Brno, Czech Republic
2Department of Veterinary Ecology and Environmental
Protection, Faculty of Veterinary Hygiene and Ecology,
University of Veterinary and Pharmaceutical Sciences,
Palackeho 1–3,CZ-613 00 Brno, Czech Republic

Group of estrogen pollutants, where the highest estrogen
activity is reported at estradiol is characterized by the fact
that even at very low concentrations have potential to cause
xenoestrogenic effects. Wastewater treatment plants cur-
rently do not have a way to break down these substances
in the water effectively. Although a certain amount will re-
main bound in the sludge, the rest is discharged into receiv-
ing waters of the wastewater treatment plant. Currently,
the research is focused mainly to uncover the relationship
between the estrogen receptors binding affinity with an es-
trogen response element and estradiol. For elucidation of
the interaction principles between oligonucleotides and
estradiol we have used spectrophotometric methods. Inter-
actions of DNA fragment (10 μg.mL-1) with estradiol (5-
500 mm) were carried out in an aqueous environment.
Measured were absorption spectra (190-800 nm) at inter-
vals of 10 minutes for 60 min at 25 ° C. Best signals of
DNA fragment and estradiol complexes were detected at
260 nm. We observed the different effects of various con-
centrations of estradiol on selected oligonucleotides se-
quences.
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Acknowledgements: This contribution has been supported
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The MALDI TOF Study of In Vitro Interaction of
Oligonucleotides with Estradiol

Zbyněk Heger1,2     , Miguel Ángel Merlos Rodrigo1, Ondřej
Zítka1,2, Miroslava Beklová2, Rene Kizek1

1Department of Chemistry and Biochemistry, Faculty of
Agronomy, Mendel University in Brno, Zemedelska 1, CZ-
613 00 Brno, Czech Republic
2Department of Veterinary Ecology and Environmental
Protection, Faculty of Veterinary Hygiene and Ecology,
University of Veterinary and Pharmaceutical Sciences,
Palackeho 1–3,CZ-613 00 Brno, Czech Republic

With the increasing consumption of contraceptives is
increasing also the excretion of estrogen pollutants into
the environment. During exposure of excessive amounts
of estradiols may be produced the undesirable effects
resulting for example in the feminization of males of
water organisms. Presence of estradiols in the drinking
water implies a risk for the human population in the
form of cancer of endocrine systems due to their ability
to stimulate mitotic activity in the cancer cells. We have
proved interaction study of oligonucleotide sequences,
containing promoters for estradiol using MALDI TOF
for clarification the principles of interactions between
hormone and DNA. 5 μL of the diluted estrogen recep-
tors (ER) solution was incubated for 15 min with 5 μL
of estradiol dissolved in deionized water and then was
accomplished binding with oligonucleotides (10 µg.mL-

1). We have also performed the test of influence of dif-
ferent matrixes on oligonucleotides complexes spectra.
Best signals of oligonucleotides and ER complexes
were obtained using α-cyano-4-hydroxycinnamic acid
(CCA).

Acknowledgements: This contribution has been supported
by MSMT 6215712402 and IGA VFU 4/2013/FVHE.

Comet Assay Study of the UVA-induced DNA Damage
by the Novel Quercetin Derivatives.

Tomáš Heizer1     , Hudec Roman2, Anna Kubíčková2, Vev-
erka Miroslav3, Jantová Soňa2

1Institute of Physical Chemistry and Chemical Physics, Fac-
ulty of Chemical and Food Technology, Slovak University
of Technology in Bratislava, Bratislava, Slovak Republic
2Institute of Biochemistry, Nutrition and Health Protec-
tion, Faculty of Chemical and Food Technology, Slovak

University of Technology in Bratislava, Bratislava, Slovak
Republic
3Bel/Novamann International Ltd., Bratislava, Slovak Re-
public

UVA is the main spectral component of the solar UV ra-
diation. Its potential as a damaging agent on the eukary-
otic cells is well described in literature. The substantial
mediators of the toxic effects of the UVA light are the re-
active oxygen species (ROS), formed within the exposed
cells. It has been already proved that treatment with var-
ious antioxidants might prevent or weakened broad UVA-
light toxicity.
Use of the comet assay, a sensitive technique for the de-
tection of the DNA damage at the individual eukaryotic
cell level, allowed us to confirm these observations. We
have found that murine fibroblast cell line NIH 3T3 cul-
tured in the presence of the plant-derived flavonoid,
quercetin, shown certain DNA-protection against the
UVA irradiation.
Goal of our study was to find a more potent protectant
among our newly synthetized quercetin derivatives,
which have been previously tested for their in vitro ROS
scavenging activities by the ABTS-test and/or by EPR-
spectroscopy.

Supported by: APVV 0339-10 and VEGA 1/0191/12

Individual THC Concentrations Time Profile in Blood
after Smoking Marijuana

T.Hložek1     , M. Balíková1, Z. Švejdová1, H. Těšínská1, T.
Páleníček2, F.Tylš2, M.Viktorinová2, T.Melicher2, R.
Adrovičová2

1Institute of Forensic Medicine and Toxicology, 1st Faculty
of Medicine and General Teaching Hospital, Ke Karlovu
2, 121 08 Prague 2
2Psychiatric Center, Ústavní 91, 181 03 Prague 8

Cannabis is one of the oldest and most commonly abused
drug worlwide, and its use is associated with pathological
and behavioral toxicity. Cannabis consumption may pro-
duce dose-related individual impairment in psychomotor
and cognitive functions impacting the safety of driving.
Delta-9-tetrahydrocannabinol (THC) is responsible for
the impairing effects. A question is how long impairment
persists after the last drug application. Chronic marijuana
smokers store THC in tissues in relation to an individual
body constitution and a frequency of doses. Rate limiting
step of THC elimination is its slow release from tissues
back into the blood and measurable THC concentration
may persist in blood even during days of abstinence. Our
presentation should demonstrate the individual variability
of pharmacokinetics of THC and its metabolites in human
volunteers and reveals the discussion whether chronic
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cannabis users are eligible to drive safely even after multi-
ple days of abstinence. These findings may impact on im-
plementation of per se legislation with low limits of THC
in blood, exceeding of which indicates illegal driving.
This study was supported by the project MVCR
VG20122015080

Assessment of Cardiotoxicity Induced by Conventional
and High-dose Chemotherapy for Acute Leukemia with
Multiple Biomarkers of Cardiac Injury

Jan M. Horacek1,2     , Ladislav Jebavy1,2, Martina Vasatova3,
Milos Tichy3, Pavel Zak2

1Department of Internal Medicine, University of Defence,
Faculty of Military Health Sciences, Hradec Kralove,
Czech Republic
24th Department of Internal Medicine – Hematology, Uni-
versity Hospital and Charles University, Faculty of Medi-
cine, Hradec Kralove, Czech Republic
3Institute of Clinical Biochemistry and Diagnostics, Uni-
versity Hospital, Hradec Kralove, Czech Republic

Aims: Assessment of chemotherapy-induced cardiotoxicity
with multiple biomarkers of cardiac injury – glycogen
phosphorylase BB (GPBB), heart-type fatty acid-binding
protein (H-FABP), cardiac troponins (cTnT,cTnI), creatine
kinase MB (CK-MB mass), myoglobin.
Methods: 47 adult acute leukemia patients were studied –
24 patients treated with chemotherapy (CT) with anthracy-
clines (ANT) and 23 patients treated with high-dose CT
(HD-CT) followed by stem cell transplantation (SCT). Car-
diac biomarkers were measured before treatment, after first
and last CT with ANT in the first group; after HD-CT and
after SCT in the second group.
Results: GPBB increased above the cut-off (7.30 µg/L) in
4 (16.7 %) patients after first CT and in 5 (20.8 %) patients
after last CT with ANT. GPBB increased above the cut-off
in 5 (21.7 %) patients after HD-CT and after SCT. CTnI
became elevated (above 0.40 µg/L) in 2 (8.3 %) patients
after first and last CT with ANT. Other biomarkers re-
mained below the cut-offs.
Conclusions: GPBB could become a sensitive bio-
marker for detection of acute cardiotoxicity associated
with conventional and HD-CT for acute leukemia.
The predictive value for development of cardiomyopa-
thy is not known and will be evaluated during
a prospective follow-up.
Financial support: RO 1011 (FMHS).

The Use of Cardiac Biomarkers in the Detection of Car-
diotoxicity Associated with Stem Cell Transplantation
for Hematological Malignancies

Jan M. Horacek1,2    , Martina Vasatova3, Radek Pudil4, Pavel
Zak2, Ladislav Jebavy1,2

1Department of Internal Medicine, University of Defence,
Faculty of Military Health Sciences, Hradec Kralove,
Czech Republic
24th Department of Internal Medicine – Hematology, Uni-
versity Hospital and Charles University, Faculty of Medi-
cine, Hradec Kralove, Czech Republic
3Institute of Clinical Biochemistry and Diagnostics, Uni-
versity Hospital, Hradec Kralove, Czech Republic
41st Department of Internal Medicine – Cardioangiology,
University Hospital and Charles University, Faculty of
Medicine, Hradec Kralove, Czech Republic

Aims: Assessment of cardiotoxicity during stem cell
transplantation (SCT) with multiple biomarkers of car-
diac injury – myoglobin, creatine kinase MB (CK-MB
mass), cardiac troponin I (cTnI), heart-type fatty acid-
binding protein (H-FABP), glycogen phosphorylase BB
(GPBB).
Methods: 53 patients transplanted for various hematologi-
cal malignancies were studied. Cardiac biomarkers were
measured the day after preparative regimen (PR) and the
day after SCT.
Results: We found significant elevations in GPBB (above
7.30 µg/L) in 8 (15.1 %) patients after PR and in 9 (17.0
%) after SCT. H-FABP increased slightly above the cut-off
(4.50 µg/L) after SCT in 1 (1.9 %) patient. Other biomark-
ers remained below the cut-offs. There was a significant
correlation between elevation in GPBB and diastolic left
ventricular (LV) dysfunction on echocardiography (r =
0.603; p < 0.0001).
Conclusions: Our results suggest that administration of PR
followed by SCT could be associated with myocardial in-
jury manifested by increased release of GPBB from car-
diomyocytes which could correlate with diastolic LV
dysfunction on echocardiography. Whether these acute
changes will have predictive value for development of car-
diomyopathy in the future is not clear and will be studied.
Financial support: RO 1011 (FMHS).

Novel Prolyl Oligopeptidase Inhibitors from the Group
of Isoquinoline Alkaloids – Possible Candidates for
Alzheimer Disease Drug Discovery

Martina Hrabinová1    , Lucie Cahlíková2, Jakub Chlebek2,
Nina Benešová2, Kamil Kuča1,2, Lubomír Opletal2, Daniel
Jun1,2

1Center of Advanced Studies, Faculty of Military Health
Sciences, University of Defence, Hradec Kralove, Czech
Republic
2Charles University in Prague, Faculty of Pharmacy, De-
partment of Pharmaceutical Botany and Ecology, ADI-
NACO Research Group, Hradec Kralove, Czech Republic,
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3Centre for Biomedical Research, University Hospital,
Hradec Kralove, Czech Republic

Alzheimer disease (AD) is becoming a priority of public
health care, and therefore there is the need of novel effec-
tive drugs. Among many thousands of modern drugs, about
40 % are of natural origin. The widest spectrum of action
is exhibited by alkaloids. Amaryllidaceae alkaloid galan-
thamine has been launched onto market in 2001 as a treat-
ment of AD. In the last years, enzyme prolyl oligopeptidase
(POP) gained importance as a possible target for the treat-
ment of cognitive disorders in AD patients. In our study,
we evaluated biological activity of several isoquinoline al-
kaloids, isolated from the families Amaryllidaceae (Chli-
danthus fragrans, Nerine bowdenii, Zephyranthes robusta),
Fumariaceae (Corydalis cava, Fumaria officinalis) and Pa-
paveraceae (Eschscholtzia californica) with the aim to find
new type of compounds, modifying POP activity. We found
several alkaloids that were POP inhibitors. Tested com-
pounds could be lead structures for the development of
new, more efficient AD drugs.
This work was supported by grants SVV UK 267002,
Charles University grant Nr.204026/2012/UNCE, the Eu-
ropean Social Fund and the state budget of the Czech Re-
public (CZ): TEAB Nr. CZ.1.07/2.3.00/20.0235, Grant
Agency of the CZ Nr. P303/11/1907, and by a long-term or-
ganization development plan 1011.

Paroxetin Prenatal Toxicity Assessment Employing the
Chick Embryotoxicity Screening Test.

Hubičková Heringová, L   , Zemanová Z, Maňáková E.

Czech Teratology Information Service, 3rd Faculty of Med-
icine, Charles University, Prague
Ruská 87, 100 00, Praha 10

Antidepressants represent frequent therapy during preg-
nancy,  nearly 3% of pregnant women use this drugs.
The teratogenic risk of the antidepressants exposure is not
significantly increased in general, however in some excep-
tions the data are still missing or conflicting. Paroxetin, the
selective serotonine reuptake inhibitor,  is associated with
small increased risk for cardiovascular anomalies, mainly
septal defects and right ventricular outflow tract.  Some ex-
perimental studies  document the  decerease of   prolifera-
tion in the  cardiomyocytes culture. We used the simple and
fast procedure (CHEST – Chick Embryotoxicity Screening
Test). Daily dose of paroxetin was approximated and ad-
ministered intraamniotically to the groups of  3 day old  and
4 day old chick embryos. At the end of embryonic period
the outcomes were evaluated. Embryotoxic potential  was
significantly higher in both experimental groups. The group
of the embryos treated on 4 day was afflicted by  embry-
onic death  (- LD50), teratogenicity (body wall defects pre-
vailed unequivocally) and growth retardation. Exposure of

the 3 day old embryos results in multiple organ malforma-
tions  in comparison to control group, manifesting only
moderate body wall defects.
Work was supported by PRVOUK P32.

Study of the Protection Against the UVA-induced Dam-
age in NIH 3T3 Cells by the Novel Quercetin Deriva-
tives.

Hudec Roman1    , Tomáš Heizer2, Anna Kubíčková1, Vev-
erka Miroslav3, Jantová Soňa1

1Institute of Biochemistry, Nutrition and Health Protection,
Faculty of Chemical and Food Technology, Slovak University
of Technology in Bratislava, Bratislava, Slovak Republic
2Institute of Physical Chemistry and Chemical Physics, Fac-
ulty of Chemical and Food Technology, Slovak University
of Technology in Bratislava, Bratislava, Slovak Republic;
3Bel/Novamann International Ltd., Bratislava, Slovak Re-
public

Quercetin-type flavonols (primarily as quercetin glyco-
sides), the most abundant of the flavonoid molecules, are
widely distributed in the plant kingdom. It can be found
elsewhere that in vitro studying of their broad and full po-
tential can be highly limited by the deliberation of the agly-
con by the metabolic pathways. Therefore, more accurate
would be application of the quercetin moiety only. Such
approach creates a possibility further synthetically modify
the quercetin molecule to modulate and/or potentiate its
natural activities.
Quercetin, have been shown to reduce ultraviolet (UV) ir-
radiation-mediated damage in various cell types. UV light
in general, as well as UVA light, used in our study, induces
the formation of the reactive oxygen species (ROS) and
quercetin is declared as a potent ROS-scavenger.
Based on the above, we have studied the protective prop-
erties of newly synthetized acyl mono/di-quercetin deriv-
atives against the UVA-induced toxicity. Our goal was to
find derivative(s) with higher protective potency compare
to quercetin. MTT-assay have been used for primary
screening of the viability and proliferation of the UVA-in-
duced murine fibroblast cell line NIH 3T3 cultured in the
presence quercetins.
Supported by: APVV 0339-10 and VEGA 1/0191/12

Regulation of Organic Cation Transporter 1 (OCT1,
SLC22A1) Expression via Major Nuclear Receptors in
Primary Human Hepatocytes

Lucie Hyršová1     , Alice Rulcova1, Lucie Krausova1, Tomas
Smutny1, Radim Vrzal2, Zdenek Dvorak2, Ramiro Jover3,
František Trejtnar1, Petr Pavek1
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1Department of Pharmacology and Toxicology, Faculty of
Pharmacy in Hradec Kralove, Charles University in
Prague, Heyrovskeho 1203, Hradec Kralove, CZ-500 05,
Czech Republic
2Department of Cell Biology and Genetics, Faculty of Sci-
ence, Palacky University in Olomouc, Slechtitelu 11, Olo-
mouc, CZ-783 71, Czech Republic.
3Unidad Mixta Hepatología Experimental, Hospital La Fe
& University of Valencia (Dep. Biochemistry and Molec-
ular Biology), Av. Campanar, 21, 46009 Valencia, Spain
and CIBERehd, Centro de Investigación Biomédica en
Red de Enfermedades Hepáticas y Digestivas, Barcelona,
Spain.

Organic cation transporter 1 (OCT1) is an important trans-
porter for uptake of cationic drugs into hepatocytes. Its ex-
pression in hepatocytes is strongly controlled by hepatocyte
nuclear factor-4α (HNF4α). We found that dexamethasone
through glucocorticoid receptor (GR) significantly up-reg-
ulates OCT1 mRNA and protein in primary human hepa-
tocytes. 
We examined direct and indirect transactivation of OCT1
gene in primary human hepatocytes. We also examined
which other liver-enriched transcription factors are in-
volved in OCT1 gene expression and if they are regulated
by dexamethasone.
Gene reporter construct with 2 kb promoter sequence of
OCT1 gene was not responsive to glucocorticoids in cells
cotransfected with GR expression construct, but was sen-
sitive for CCAAT/enhancer binding proteins β (C/EBPβ)
and HNF4α cotransfection in HepG2 cells. We found that
expression of OCT1 mRNA in human livers significantly
correlates with C/EBPβ and HNF4α mRNAs expression.
We observed that HNF4α is induced by dexamethasone in
primary human hepatocytes, but not in hepatocyte-derived
cell lines. Neither C/EBPβ nor PGC1α were up-regulated
in human hepatocytes by dexamethasone.
We can conclude that OCT1 is induced only through GR
nuclear receptor via an up-regulation of HNF4α in primary
human hepatocytes.
We acknowledge grant support from the Czech Scientific
Agency (Centre Excellence project P303-12-G163).

Proapoptotic Activity of Ecballium Elaterium Juice on
CCl4-induced Hepatotoxicity in Rats

Marta Chalupová1    , El Moataz Bellah El Naggar2, Gabriela
Pražanová1, Tomáš Parák1, Emil Švajdlenka2, Milan
Žemlička2, Pavel Suchý1

1Department of Human Pharmacology and Toxicology,
Faculty of Pharmacy, University of Veterinary and Phar-
maceutical Sciences, Brno, Czech Republic
2Department of Natural Drugs, Faculty of Pharmacy, Uni-
versity of Veterinary and Pharmaceutical Sciences, Brno,
Czech Republic

Extract from the fruits of Ecballium elaterium is used in
the folk medicine in a number of indications as analgetic,
antipyretic and hepatoprotective agent. The aim was to in-
vestigate the effects of the perorally administrated juice on
CCl4-induced hepatotoxicity model in rats.  The content of
the active substance cucurbitacin B was assessed, biochem-
ical and histopathological examination with immunohisto-
chemical detection of apoptosis were performed. Reduction
of toxic liver tissue damage and proapoptotic effect of the
extract were confirmed.
The study was supported by the grant IGA VFU
4/2010/FaF.

The Effect of Atrazine on Early Life Stages of Common
Carp (Cyprinus carpio)

Lucie Chromcova1 , Jana Blahova1, Dana Zivná1,
Stanislava Stepanova1, Lucie Plhalova1, Eva Praskova1,
Lenka Zelnickova1, Misa Skoric1, Miroslav Prokes2,
Zdenka Svobodova1

1University of Veterinary and Pharmaceutical Sciences,
Palackeho 1/3, 612 42 Brno, Czech Republic
2Institute of Vertebrate Biology, Academy of Sciences of the
Czech Republic, v.v.i., Kvetna 8, 603 65 Brno, Czech Re-
public

Atrazine and its chloro-s-triazine metabolites are found
in surface water, groundwater, even though they are
banned in the Czech Republic since 2005. The objective
of the study was to determine the subchronic toxic effects
of atrazine at concentrations of 0.3; 30; 100 and 300
µg L-1 on early life stages of common carp and antioxi-
dant defence enzymes. Atrazine has not been effected the
weight and growth rate evolution. Exposure at 0.3 µg L-1

was associated with significant increased of activities
glutathione peroxidase, glutathione S-transferase, super-
oxide dismutase and catalase compared to control. Ac-
tivity of glutathione reductase (GR) was the slight
increases only in the first concentration of atrazine
(0.3 μg L-1) and significantly lower (p <0.05) GR were
observed in groups exposed to 30, 100 and 300 μg L-1

compared to the group exposed to 0.3 μg L-1. The level
of oxidized lipids slightly increased in experimental
groups at 100 and 300 μg L-1 compared to control.
Atrazine demonstrated the significant influence on the
biotransformation enzyme and oxidative defence en-
zymes of exposed early life stages of common carp.
Based on these results were determine a lowest observed
effect concentration (LOEC) = 0.3 µg L-1.
This research was supported by GACR P502/12/P163.

Potential Anticlastogenic Effect of Hyperforin
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Petronela Imreova1    , Eva Miadokova1, Eliska Galova1,
Stephka Chankova2, Ivan Chalupa3

1Department of Genetics, Faculty of Sciences, Comenius
University, Bratislava, Slovak Republic
petra.imreova@gmail.com;
2Institute of Biodiversity and Ecosystem Researches, Bul-
garian Acad. Sci., Sofia, Bulgaria;
3Institute of Experimental Oncology, Slovak Academy of
Sciences, Bratislava, Slovak Republic

Hyperforin is a prenylated phloroglucinol derivative which
occurs in the plant Hypericum perforatum L. It has several
medicinally important properties (antidepressant, anti-in-
flammatory, proapoptotic, antibacterial and antiangio-
genic). To enable its medicinal use, it is necessary to
investigate its potential genotoxic effect on human cell
lines. We observed also anticlastogenic effect of hyperforin
towards the indirect mutagen benzo(a)pyrene.
Benzo(a)pyrene is a widespread polycyclic aromatic hy-
drocarbon. We performed experiments on the human tumor
cell line HepG2, using the in vitro mammalian chromo-
some aberration test. We investigated two cytogenic pa-
rameters: the number of aberrant metaphases and the total
number of chromosome aberrations. We found out that hy-
perforin was not genotoxic on human cell line HepG2.
The second part of our results implies that hyperforin had
anticlastogenic effect against the indirect mutagen
benzo(a)pyrene in our experimental conditions. In the fu-
ture we will continue in our research using another range
of hyperforin concentrations, other cell lines and other
chemical mutagens.
This study was supported by Grands: VEGA 1/0025/11;
VEGA ; APVV-0040-10; SK-BG-0006-10; BG SK/206

Novel Acridine Glycoconjugates Based on Thiosemicar-
bazides

Jan Imrich    , Ladislav Drajna

P. J. Safarik University in Kosice, Faculty of Science, In-
stitute of Chemistry, SK-04167 Kosice, Slovak Republic

New acridine glycoconjugates with glucose, galactose,
and mannose connected to the acridine skeleton by
thiosemicarbazide, semicarbazide, and isothiosemicar-
bazide linkers have been prepared and let to react with
bifunctial electrophiles, methyl bromoacetate, bro-
moacetyl bromide and dimethyl acetylenedicarboxylate,
to afford novel glycosylated acridinylthiazolidinones.
Regioselectivity of studied reactions and structure of
products have been extensively studied by NMR. Se-
lected conjugates and cyclic products have proven inter-
esting antitumor activity, inhibition of free radicals and
protein aggregation or depolymerization of amyloid fib-
rils in preliminary tests.

Financial support from the Slovak Grant Agency VEGA,
grant 1/0672/11, is gratefully acknowledged.

Oxidation of Carcinogenic Benzo[a]pyrene by Human
and Rat CYP1A1 and its Influencing by Cytochrome b5

Radek Indra    , Michaela Moserová, Miroslav Šulc, Marie
Stiborová

Department of Biochemistry, Faculty of Science, Charles
University, Prague, Czech Republic

Rat liver microsomes, in which CYP1A was induced by
Sudan I, generated BaP-9,10-dihydrodiol, BaP-4,5-dihy-
drodiol, BaP-7,8-dihydrodiol, BaP-1,6-dione, BaP-3,6-
dione, BaP-9-ol and BaP-3-ol, which were separated with
HPLC. The same metabolites were generated by human he-
patic microsomes, but no BaP-9-ol was detected in human
microsomes. Rat recombinant CYP1A1 expressed with
NADPH:CYP reductase (POR) in SupersomesTM oxidized
BaP also to BaP-9,10-dihydrodiol, BaP-4,5-dihydrodiol,
BaP-7,8-dihydrodiol, BaP-1,6-dione, BaP-3,6-dione, BaP-
9-ol and BaP-3-ol,  but additional metabolite (Mx) was
eluted by HPLC. Human CYP1A1 expressed with POR in
this microsomal system oxidized BaP to BaP-9,10-dihy-
drodiol, a metabolite Mx, BaP-7,8-dihydrodiol, BaP-1,6-
dione, BaP-3,6-dione, BaP-9-ol and BaP-3-ol.
BaP-4,5-dihydrodiol has, however, not been detected with
human CYP1A1. Addition of cytochrome b5 to the rat and
human recombinant CYP1A1 systems led to a more than
2-fold increase in BaP oxidation.
Supported by P301/10/0356, 640712 UNCE204025/2012

Hydroxychloroquine Decreases Toxic Potential of
Human Neutrophils

Viera Jancinova   , Katarina Drabikova, Tomas Perecko,
Marianna Lucova, Radomir Nosal

Department of Cellular Pharmacology, Institute of Exper-
imental Pharmacology and Toxicology, Slovak Academy of
Sciences, Bratislava, Slovak Republic

Activated neutrophils produce and release a great variety
of toxic substances (e.g. reactive oxygen species, cytotoxic
proteins, proteolytic enzymes), which are operative in the
elimination of invading pathogens. However, this "destruc-
tive hardware" can cause tissue damage and contribute to
persisting inflammation. From this perspective, pharmaco-
logical intervention capable to reduce the activity and/or
to enhance apoptosis of neutrophils represents a prospec-
tive way to support the therapy of chronic inflammation.
Hydroxychloroquine, a drug used in patients with rheuma-
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toid arthritis, has a potential to reduce the toxic action of
neutrophils. This substance reduced the formation of reac-
tive oxygen species, decreased the activity of protein kinase
C (the main regulatory enzyme in neutrophils), and en-
hanced the activity of the executioner caspase-3.
Supported by grants APVV-0052-10, VEGA 2/0010/13 and
APVV-0315-07.

1-(3-chlorophenyl)-piperazine (mCPP) - Experiences of
our Laboratory

Katarína Jankovičová1     , Mária Fuknová1

1Institute of Forensic Science of the Slovak Police Corps,
Bratislava, Slovak Republic

In the year 2004 member states EU informed European
Monitoring Centre for Drugs and Drug Addiction about dif-
ferent new synthetic drugs among which, except other
drugs, appeared also derivates of piperazine, concretly m-
chlorophenylpiperazine (mCPP), benzylpiperazine (BZP)
and trifluoromethylphenylpiperazine (TFMPP). Effects of
the mentioned substances remind effects of methylen-
dioxyamethamphetamine (MDMA) and methampheta-
mine. In many countries, their use is not controlled, and
therefore they have become a legal alternative to MDMA.
Since november 2007 mCPP is listed in first class of psy-
chotropic substances of Law 139/1998. The first seizure of
piperazine derivate in Slovakia was in August 2005 and
until nowdays Institute of Forensic Science registers total
amount of  2021 tablets with mCPP content, 239 tablets
with mCPP and BZP content and 10994 tablets with mCPP
and MDMA content. 

Biological Activity of Cholinesterase Modulators and
their Interactions with DNA

Jana Janockova1   , Zuzana Gulasova1, Jana Plsikova1,
Kamil Musilek2,3, Kamil Kuca3, Jaromir Mikes4, Lubomir
Culka4, Peter Fedorocko4, Maria Kozurkova1

1Institute of Chemistry, 4Institute of Biology and Ecology,
P. J. Šafárik University, Faculty of Science, Kosice, Slovak
Republic
2University of Hradec Kralove, Faculty of Science, Hradec
Kralove
3University Hospital, Hradec Kralove, Czech Republic

A series of cholinesterase modulators was investigated.
These compounds showed DNA binding activity
(K=5.0-8.9×105 M-1). With spectroscopic techniques
we indicated that the compounds are act as effective

DNA-interacting agents. We have also confirmed their
biological activity through experiments focused on their
anticancer action. Derivatives 3-5 proved to be effective
against HL–60, evoking rapid mitochondrial membrane
potential dissipation linked with drop in cell metabo-
lism and loss of viability in concentrations up to 100
µM. The derivative 4 proved to be the most effective as
it caused almost absolute eradication of cells at 50 µM
concentration. Therefore we presume that some of the
derivatives have a potential application as the anti-can-
cer drugs.

This study was supported by VEGA grant No. 1/0001/13.

Influence of Cranberry on Activity of Cytochromes
P450 (CYP) in Mouse Liver Microsomes

Lenka Jourová1  , Veronika Tománková1, Eva Anzen-
bacherová1, Hana Bártíková3, Iva Boušová3, Pavel Anzen-
bacher2

1Department of Medical Chemistry and Biochemistry
and 2Department of Pharmacology, Faculty of Medicine
and Dentistry, Palacky University, Olomouc, Czech Re-
public
3Department of Biochemical Sciences, Faculty of Phar-
macy, Charles University, Hradec Kralove, Czech Re-
public

Cranberry (Vaccinium macrocarpon) is a fruit which is
particularly rich in polyphenolic compounds. The most
abundant flavonoids extracted from cranberry fruits are
proanthocyanidins (PACs), reported to possess antimi-
crobial, antiadhesion and antioxidant properties.  Be-
cause cranberry is known to have a beneficial influence
on human health we have studied the effect of long time
application of cranberry on enzyme of biotransforma-
tion, namely, the levels and activities of CYPs in mouse
liver.
Eight months old male NMRI mice were divided to two
groups: The controls (A) and to an experimental group (B).
Group B was treated with 2% (w/w) cranberry extract
mixed with diet for 4 weeks. Control group was fed stan-
dard diet. Specific substrates typical for individual human
CYP enzymes (1A2, 2A6, 2B6, 2C9, 2C19, 2D6, 2E1 and
3A4) were used to evaluate the influence of cranberry on
the respective CYP enzyme activities.
Significant increase was observed in activities of testos-
terone 6-beta hydroxylase (corresponding to human CYP
3A4) and chlorzoxazone 6-hydroxylase (human CYP 2E1)
after administration of cranberry. On the other hand, slight
decrease was detected in activity of coumarin 7-hydroxy-
lase (human CYP 2A6).

Financial support from the GACR 303/12/G163 and
LF_2013_008 is acknowledged.
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Bioscavengers – Efficient Antidotes for Poisoning by
Nerve Agents and Organophosphorus Pesticides

Daniel Jun1,2   , Zuzana Krenkova1, Kamil Musilek1,2,3,
Kamil Kuca1,2

1Center of Advanced Studies, Department of Toxicology,
Faculty of Military Health Sciences, University of Defence,
Hradec Kralove, Czech Republic, 2Centre for Biomedical
Research, University Hospital, Hradec Kralove, Czech Re-
public, 3Department of Chemistry, Faculty of Science, Uni-
versity of Hradec Kralove, Hradec Kralove, Czech
Republic

Organophosphorus compounds (OC), such as nerve agents
(sarin, tabun, VX) and active oxon forms of some pesti-
cides (chlorpyrifos, parathion, malathion) are strong in-
hibitors of enzyme acetylcholinesterase (AChE; EC
3.1.1.7). Their acute toxicity is caused by subsequent ac-
cumulation of acetylcholine, resulting in cholinergic crisis
and possible death of the intoxicated organism. There are
two basic ways how to protect the organism against OC:
protecting AChE against its inhibition (currently available
antidotes) and the decreasing the concentration of inhibitor
in blood (enzyme scavengers, commonly called “bioscav-
engers”). Catalytic (paraoxonase, phosphotriesterase, pro-
lidase and senescence marker protein-30), stoichiometric
(AChE, butyrylcholinesterase) and pseudo-catalytic (com-
bination of cholinesterase and its potent reactivator)
bioscavengers are intensively investigated for these pur-
poses. These biomolecules can improve the efficacy of
available medical protection against highly toxic OC in
the near future.
This work was supported by a long-term organization de-
velopment plan 1011.

Renal Toxicity of Bacterial Lipopolysaccharide is Pre-
vented by IL-1 Antagonist

Zuzana Kadova3   , Eva Dolezelova4, Marie Zagorova1,
Jolana Cermanova1, Jitka Hajkova1, Lucie Muchova5,
Libor Vitek5, Jaroslav Chladek1, Zuzana Havlinova1, Milan
Holecek2, Frantisek Staud3, Stanislav Micuda1

1Department of Pharmacology
2Department of Physiology, Faculty of Medicine, Charles
University, Hradec Kralove, Czech Republic
3Department of Pharmacology and Toxicology, 4Depart-
ment of Biological and Medical Sciences, Faculty of Phar-
macy, Charles University, Hradec Kralove, Czech Republic
5Institute of Clinical Biochemistry and Laboratory Diag-
nostics, Charles University, Prague, Czech Republic

Sepsis induced by gram-negative bacteria imposes acute
kidney injury (AKI) by lipopolysaccharide (LPS)-mediated
activation of severe immune response. In the present study

we sought for possibility to prevent such impairment in rats
by two potent anti-inflammatory agents, dexamethasone,
and anakinra. Untreated LPS rats developed within 10 h
typical symptoms of AKI characterized by reduced
glomerular filtration, microalbuminuria, increased frac-
tional excretion of sodium, and decreased tubular secretion
of azithromycin, the substrate for multidrug transporters
Mdr1 and Mrp2. Pretreatment with either drug alleviated
these symptoms and restored the azithromycin tubular se-
cretory clearance to control values. This effect was related
to up-regulation of basolateral organic anion transporters.
Both drugs also reduced elevated levels of plasma cy-
tokines, but only dexamethasone down-regulated iNOS ex-
pression. In conclusion, dexamethasone and anakinra were
both able to mitigate AKI imposed by LPS and modulated
impairment in the expression of major transporters for renal
drug elimination. We demonstrated significant role of IL-
1β for the development of AKI imposed by LPS.
We acknowledge grant support form the Charles University
No. SVV-2013-266901, SVV/2013/267-003, and PrvoUK
P37/05.

The Reactivating, Therapeutic and Neuroprotective Ef-
ficacy of Two Newly Developed Oximes (K456, K458)
in Rats and Mice Poisoned with Tabun – A Comparison
with the Oxime K203 and Trimedoxime

Jiri Kassa1    , Vendula Sepsova1, Jan Misik1, Jana Zdarova
Karasova2, Kamil Kuca3, Kamil Musilek1, Anna Horova1,
Jiri Bajgar1

1Department of Toxicology, 2Department od Public Health,
3Center of Advanced Studies, Faculty of Military Health
Sciences, University of Defense, Hradec Kralove, Czech
Republic

The reactivating, therapeutic and neuroprotective efficacy
of two novel bispyridinium compounds (K456, K458) in
tabun-poisoned rats and mice was compared with
the oxime K203 and trimedoxime. The study showed that
the reactivating efficacy of both newly developed oximes
is comparable with K203 but lower than the reactivating
potency of trimedoxime in diaphragm. In the brain, their
potency to reactivate tabun-inhibited acetylcholinesterase
is lower compared to trimedoxime and the oxime K203.
A comparison of therapeutic efficacy of both novel oximes
with the oxime K203 and trimedoxime corresponds to their
peripheral reactivating efficacy. Both newly developed
oximes (K456, K458) combined with atropine are able to
decrease tabun-induced neurotoxicity in the case of sub-
lethal poisonings although they do not eliminate all tabun-
induced acute neurotoxic signs and symptoms. Their ability
to decrease tabun-induced acute neurotoxicity is slightly
higher than that of trimedoxime and the oxime K203 but
the difference of neuroprotective efficacy among all
oximes studied is not so high to make the decision about
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the replacement of commonly used oximes (especially
trimedoxime and obidoxime) in the treatment of acute
tabun poisonings. 
The study was supported by the grant of Ministry of De-
fence – „Long-term organization development plan 1011“.

The Determination of Lead Ions Encapsulated in Lipo-
somes

Renata Kensova1,2   , Iva Blazkova1, Marie Konecna1,2,
Pavel Kopel1,2, Ondrej Zitka1,2,3, Marketa Vaculovicova1,2,
Vojtech Adam1,2, Miroslava Beklova3, Rene Kizek1,2

1Department of Chemistry and Biochemistry, Faculty of
Agronomy, Mendel University in Brno, Zemedelska 1, CZ-
613 00 Brno, Czech Republic, European Union
2Department of Veterinary Ecology and Environmental
Protection, Faculty of Veterinary Hygiene and Ecology,
University of Veterinary and Pharmaceutical Sciences,
Palackeho 1-3, CZ-612 42 Brno, Czech Republic

The aim of this study was preparation of liposome com-
plex with encapsulated lead ions. This nanostructure was
tested using differential pulse voltammetry (DPV) and
atomic absorption spectrometry (AAS). We focused on
the effect of the electrolyte pH to open nanostructure.
The optimal results were achieved at pH 4. The most ef-
ficient encapsulation of lead ions was detected in initial
concentration 0.5 – 1 mg/ml of the lead. Lead concentra-
tions detected by DPV were lower (50 %) in comparison
to the values determined by AAS. The AAS determined
the total lead concentration; however DPV measured
only lead released from the liposome structure. Lower
concentrations of lead detected electrochemically set are
apparently caused only by partial opening of liposome
structure. More detail investigation is required and other
options of opening of the liposome structure will be ex-
amined.

Acknowledgements
This contribution has been supported by MSMT
6215712402.

The Study of Protein Interactions within the MFO Sys-
tem by Photo-Activatable Proteins

Monika Koberová1   , Tomáš Ječmen1,2, Miroslav Šulc1,2,
Věra Černá1, Jiří Hudeček1, Marie Stiborová1, Petr Hodek1

1Department of Biochemistry, Faculty of Science, Charles
University in Prague, Albertov 2030, 128 40 Prague 2,
Czech Republic

2Institute of Microbiology, Academy of Science, Videnska
1083, 142 20, Prague 4, Czech Republic

The multienzyme system of mixed function oxidases
(MFO) plays a significant role in the metabolism of en-
dogenous compounds and xenobiotics. This system con-
sists of membrane bound cytochrome P450 (CYP),
NADPH:cytochrome P450 reductase, cytochrome b5 (cyt
b5) and NADH:cytochrome b5 reductase. Cyt b5 can influ-
ence the rate of CYP-dependent reactions and even change
the pattern of resulting metabolites. To study these effects
as well as the membrane organization of MFO components,
the approach based on photo-croslinking was employed.
For that purpose proteins containing photo-activatable
amino acids, e.g. photo-methionine should be prepared. We
managed to prepare cyt b5 with photo-methionine and
the expression of photo-activatable CYP2B4 is in progress.

Cytotoxicity of Modified Types of Carboxymethyl cel-
lulose

Peter Kollar1   , Pavel Suchý Jr.1, Tomáš Sopuch2, Marta
Chalupová1, Tomáš Parák1

1Department of Human Pharmacology and Toxicology,
Faculty of Pharmacy, University of Veterinary and Phar-
maceutical Sciences Brno, Czech Republic
2Holzbecher spol. s.r.o., Zlíč, Czech Republic

Cellulose derivates have been found to be effective, safe,
and biocompatible biopolymers. Although they are all based
on the same polysaccharide, some differences between
modified types of cellulose that could be important in clin-
ical use do occur. The cytotoxicity of six types of car-
boxymethyl cellulose (CMC) after 24h exposure on human
THP-1 cells was examined using erythrosine exclusion test.
Results showed that silver-containing CMC exerted signif-
icant cytotoxic effect in all tested concentrations. On the
contrary, other types of CMC were non-toxic. In conclusion,
the use of Ag-containing CMC for anti-hemorrhagic or
wound-healing therapy should be considered carefully.
(Supported by TACR grant No. TA01010244)

The Proving of the Taxoid Intoxication of Baboon Using
FIA-Q-TOF

Markéta Komínková1,2   , Maja Stanisavljević1, Ondřej
Zítka1,2, Jiří Pikula2, Stanislav Mazánek3, Miroslava
Beklová2, René Kizek1

1Department of Chemistry and Biochemistry, Faculty of
Agronomy, Mendel University in Brno, Zemedelska 1, CZ-
613 00 Brno, Czech Republic
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2Department of Veterinary Ecology and Environmental
Protection, Faculty of Veterinary Hygiene and Ecology,
University of Veterinary and Pharmaceutical Sciences,
Palackeho 1-3, CZ-612 42 Brno, Czech Republic,
3The Zoological Garden of Brno City, U Zoologicke
zahrady 46, 635 00 Brno, Czech Republic

The toxic effect of Taxus baccata which is know from Mid-
dle Ages is due to presence of cyanogen glycosides and
mixture of alkaloids known as taxins. The Taxin B is based
as one of the most toxic taxane et all. This taxiod is mostly
present in bodily fluids when poisoning by Taxus is oc-
curred. In our work we determined the selected taxols in-
cluding taxin B as markes of the intoxication of baboon
using flow injection analysis with MS detection. Taxin B
is detected in the mass m/z 584.2. We determined the urine,
gall and blood serum from Papio Anubis which was found
in the cage lying on the floor and dead. Due to presence of
the berries of Taxus baccata on the floor of the cage after
previous wind storm during all previous night the cause of
death by Taxus intoxication has been proposed and con-
firmed by autopsy. Due to selected method we were able
to determine a presence of taxinu B/isotaxinu B in all three
samples. In the samples of urine and gall the concentration
of Taxin was 6 times higher than in serum which is pointing
on the advanced state of metabolisation of toxoids and thus
it proves the cause of the death.

Acknowledgements: This contribution has been supported
by MSMT 6215712402.

Interaction of Anthocyanins with Human Liver Micro-
somal Cytochromes P450

Michaela Kopecna Zapletalova1   , Alena Vanduchova1,
Alena Spicakova1, Eva Anzenbacherova2, Pavel Anzen-
bacher1

1Department of Pharmacology and 2Department of Med-
ical Chemistry and Biochemistry, Faculty of Medicine
and Dentistry, Palacky University, Olomouc, Czech Re-
public

Anthocyanins are a largest group of water soluble pigments
ubiquitous in the plant kingdom. There have been over 600
anthocyanins identified in nature, featuring six common
aglycones - anthocyanidins (cyanidin, delphinidin, mal-
vidin, peonidin, petunidin and pelargonidin) and various
types of glycosylations. Anthocyanins possess anti-inflam-
matory and anti-carcinogenic activity, cardiovascular dis-
ease prevention, all of which are associated with their
potent antioxidant property. Interaction of three forms of
human hepatic cytochromes P450 - CYP1A2 (7-ethoxyre-
sorufin O-deethylation), CYP2C9 (diclofenac 4´-hydrox-
ylation) and CYP3A4 (testosterone 6β-hydroxylation) with
anthocyanins was studied using pooled human micro-

somes. The most influenced activities were interactions of
CYP1A2 with delphinidin, CYP2C9 with pelargonidin, pe-
onidin, malvidin and peonidin and CYP3A4 with all tested
anthocyanidins. 
Financial support from GACR P303/12/G163 project is
gratefully acknowledged.

Modulation of Biochemical Indices in Common Carps
(Cyprinus carpio L.) Exposed to Toxic Cyanobacterial
Biomass

Radovan Kopp1,2  , Miroslava Palíková3, Stanislav
Navrátil3, Jan Mareš1

1Department of Fisheries and Hydrobiology, Mendel Uni-
versity in Brno, Czech Republic
2Institute of Botany, Czech Academy of Sciences, Brno,
Czech Republic
3Department of Veterinary Ecology and Environmental
Protection, University of Veterinary and Pharmaceutical
Sciences Brno, Czech Republic

The aim of this study was to evaluate the influence of toxic
cyanobacterial biomass on plasma indices of one-year-old
common carps (Cyprinus carpio L.). The total dose of mi-
crocystins in the experimental group was 27 mg/kg of food,
i.e. 0.4 mg/kg of fish weight and day. Eight specimens from
experimental and control groups, respectively, were taken
on days 1, 7, 14, 21 and 28. Following plasma parameters
were evaluated: alanine aminotransferase, aspartate amino-
transferase, alkaline phosphatase, lactate dehydrogenase,
creatinine, total protein, glucose, lactate, albumin, bilirubin,
urea, cholesterol, triglycerides, Ca, Mg, P, Fe, Na, K, and
Cl. Statistical evaluation of the influence of cyanobacterial
biomass on biochemical indices of common carps showed
only minimal changes between values of control and ex-
perimental groups. Only values of aspartate aminotrans-
ferase and urea of experimental fish were significantly
decreased in comparison with the control group (p≤0.05). 

Oxidative Stress Induced by Arsenic Compounds in
Rats - The Influence of Age

Dana Kotyzová    , Monika Bludovská, Vladislav Eybl

Department of Pharmacology & Toxicology, Faculty of
Medicine, Charles University, 301 66 Pilsen, Czech Re-
public

Oxidative stress is suggested as one of the mechanisms of
As–induced toxicity. In this study, oxidative stress–related
parameters and As retention were examined in the liver and
kidney of male Wistar rats (age of 7 and 21 weeks) exposed
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to arsenic trioxide, sodium arsenite, and sodium arsenate at
a single ip dose of 3.8 mg As/kg bw, at 24h post-exposure.
In the liver, oxidative injury was manifested by increased
lipid peroxidation (LP), decreased catalase (CAT), and al-
tered glutathione peroxidase (GPx) and thioredoxin reduc-
tase (TrxR) activities. Significant influence of age was
found on the extent of LP (115% vs. 300% of control level
in young vs. old rats) and in the effects on GPx and TrxR.
Inhibited GPx and TrxR activity was found in young rats,
while unchanged GPx and increased TrxR activity was
found in old rats. Elevated GSH level and unchanged glu-
tathione reductase activity were estimated in rats of both
age. In the kidney, retention of As was higher compared to
liver; however, only increased LP and elevated GSH level
were found in 21wk-old As(III)–exposed rats.
It is evident, that protective mechanisms against acute As
exposure are differently exhibited depending on age of rats.
The effects of As exposure on the GPx and TrxR activities
may relate to As and Se antagonism.

In Vitro Testing of HI-6 Skin Permeation

Alžběta Kračmarová1   , Jana Žďárová Karasová2, Filip
Zemek1, Jiří Bajgar1

1Department of Toxicology, Faculty of Military Health Sci-
ences, University of Defence, Hradec Kralove
2Department of Public Health, Faculty of Military Health
Sciences, University of Defence, Hradec Kralove

Transant is a transdermal patch used as a protective agent
against organophosphate intoxication in the Czech and Slo-
vak armies. It contains HI-6, which is one of the most effi-
cient reactivators for quite a broad spectrum of
organophosphates, as its major component. The aim of our
presented work was to compare ability of the two HI-6 salts
– dimethanesulphonate and dichloride – to permeate the
skin. As in vitro model, we used static Franz-type diffusion
cells and we worked with split-thickness pig abdominal skin.
Phosphate buffered saline solution was used as a receptor
fluid. Applied HI-6 was dissolved in water, citrate-phosphate
buffer or in the phosphate buffered saline, too. Each experi-
ment took the time of 24 hours and samples were collected
at one hour intervals. The content of HI-6 in the samples was
determined by ion-exchange liquid chromatography.
A long-term organization development plan 1011 is grate-
fully aknowledged.

An In Vitro Study of Acetylcholinesterase Inhibitory Ef-
fects and Cytotoxicity of New Proflavine Derivatives

Lucia Krajnakova1   , Helena Paulikova1, Lubica Hu-
nakova2, Jan Imrich3

1Department of Biochemistry and Microbiology, Faculty of
Chemical and Food Technology, Slovak University of Tech-
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2Cancer Research Institute,SAS, Vlarska 7, SK-81237
Bratislava, Slovakia
3Department of Organic Chemistry, Faculty of Science, P.J.
Safarik University, Moyzesova 11, SK-04167 Kosice, Slo-
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3,6-bis(3-alkylguanidino) acridines (GNDAs) had been
synthesized as a new group of proflavines with anticancer
activities. However, our experiments showed that these
compounds possess only moderate cytotoxicity against
neuroblastoma SH-SY5Y cells and in addition, GNDAs de-
creased activity of acetylcholinesterase (AChE) in SH-
SY5Y cells. Their localization in plasma membrane was
confirmed. Kinetic studies indicated that GNDAs inhibit
AChE by the same mode as tacrine. 
Supported by APVV-0282-1.

Employing Photo-labile Protein Nanoprobe and Mass
Spectrometry: Cytochrome P450-cytochrome b5 Mem-
brane Topology Study

Božena Kubíčková1  , Tomáš Ječmen1,2, Renata
Šnajdrová1,2, Věra Černá1, Petr Novák1,2, Petr Hodek1,
Marie Stiborová1, Jiří Hudeček1, Miroslav Šulc1,2

1Department of Biochemistry, Faculty of Science, Charles
University, Albertov 2030,128 40 Prague 2, Czech Repub-
lic
2Institute of Microbiology, Academy of Sciences of the
Czech Republic, Vídeňská 1083, Prague 4, Czech Republic

Cytochromes P450 (P450s) - catalyze xenobiotics detoxi-
fication, drug metabolism and unfortunately also carcino-
gen activation – could be modulated by facultative redox
partner cytochrome b5 (cyt b5) which can mediate the sec-
ond electron transfer in P450 catalytic cycle.
Photo-labile nanoprobe – cyt b5 with methionines substi-
tuted with photo-labile analog – was expressed in E. coli
and purified. After reconstitution with P450 2B4 in lipid
membrane and photo-activation, the newly formed cova-
lent protein complexes were separated by SDS-PAGE, pro-
teolytically digested and analyzed by liquid
chromatography coupled with high resolution mass spec-
trometry. The existence of mutual interactions of P450 and
cyt b5 through their hydrophobic domains was found.
Supported by GAČR P207/12/0627 and UNCE
204025/2012.

The Effect of General Anaesthesia on Gastric Myoelec-
tric Activity in Experimental Pigs
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Surface electrogastrography (EGG) is a non-invasive
method for clinical assessment of gastric myoelectrical ak-
tivity (GMA). The aim of this study was to evaluate the
impact of different anaesthetic agents on EGG in preclin-
ical experiment. Four 15-minute EGG intervals were
recorded and analysed. A baseline EGG recording was
started 20 min after intramuscular injection of basic hyp-
notics, ketamine +  azaperone (periods A and B). Four dif-
ferent regimens of general anaesthesia followed
immediately after the baseline EGG (5 pigs in each
group): thiopental, isoflurane, N2O and isoflurane + N2O.
EGG recordings followed for the next 30 min under gen-
eral anaesthesia (periods C and D). The dominant frequen-
cies of slow waves were compared between the baseline
intervals A and B and periods C and D. The mean domi-
nant frequency (DF) was within the normal range
(2.3 - 3.5 cycles per minute-cpm) in all animals in all
regimens. Thiopental did not influence any change of the
DF of slow waves. N2O increased the DF of slow waves
in a statistically significant manner (baseline: 2.93±0.53;
under general anaesthesia: 3.28±0.34 and 3.28±0.38 cpm;
p < 0,001, p < 0,001). Isofluran slightly increased DF but
no significantly (baseline: 3.05±0.28; under general anaes-
thesia: 3.28±0.33 and 3.28±0.36). N2O together with
isoflurane induced a decrease (statistically not significant)
of DF in the last 15-minute interval compared to the base-
line recording. All changes of porcine GMA assesed by
the DF of slow waves during EGG remained within the
normal range although some of them achieved statistical
significance. Thus all tested agents used for general anaes-
thesia can be recommended in preclinical studies with
porcine models focused on GMA without any risk of com-
promising the results. Thiopental seems to be the most
suitable as it did not cause any changes at all.

Acknowledgements: The study was supported by research
project IGA 14270 from the Ministry of Health (Czech Re-
public).

Equol; a Possible Way for Modulation of Neutrophils
Activity.

Marianna Lucova1   , Viera Jancinova1, Katarina Dra-
bikova1, Radomir Nosal1, Juraj Harmatha2

Institute of Experimental Pharmacology & Toxicology, Slo-
vak Academy of Sciences, Bratislava, Slovak Republic
Institute of Organic Chemistry and Biochemistry, AS CR,
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Neutrophils are the most common cells in acute inflamma-
tion processes and they provide the first line of defense.
Dysregulation in their function does however give rise to
damage of host tissue. Thus despite their critical function
in protection, activity of neutrophils should not be pro-
longed to avoid chronic and systemic inflammation respon-
sible for the pathogenesis of a wide variety of diseases.
Inhibition of the pro-inflammatory processes of neutrophils
seems to be a good way for affecting undesirable mecha-
nisms in cells. Phenolic compounds are currently receiving
much attention because of their antioxidant, anti-inflam-
matory, cardio-protective, cancer chemo-preventive and
neuro-protective properties. Equol, as a member of this
group, was found to significantly modulate extra- and in-
tracellular redox environments and to affect neutrophil ac-
tivity during inflammatory processes.
Supported by grants APVV-0052-10, VEGA 2/0010/13 and
APVV-0315-07

Effects of Two Isomers of Retinoic Acid and Genistein
on the Expression of Selected Nuclear Receptors, their
Coregulators and Genes Involved in Apoptosis in
ACHN Human Kidney Cancer Cell Line.

D. Macejová1    , L. Bialešová1, J. Brtko1

1Institute of Experimental Endocrinology SAS, Vlarska 3,
83306 Bratislava, Slovak Republic

Retinoids/rexinoids, ligands for retinoic acid receptors
(RAR) and retinoid X receptors (RXR), have been used in
the treatment of various malignant diseases. Retinoid sig-
nalling can induce cellular differentiation or apoptosis,
which is particularly relevant in the treatment of cancer.
Nuclear retinoic acid and retinoid X receptors are transcrip-
tion factors that play an irreplaceable role in human organ-
ism. RXRs which play unique modulatory and integrative
roles across multiple regulatory systems, is the only known
natural heterodimerizing partner of retinoic acid-inducible
transcription factors. Genistein belongs to the isoflavone
class of flavonoids and it is also classified as a phytoestro-
gen with many favourable effects on cancer cells. However,
there is a lack of relevant data concerning possible effect
of genistein on kidney performance and carcinogenesis.
The aim of present study was to investigate the in vitro ef-
fects of all-trans retinoic acid, 9-cis retinoic acid, genistein
and their combinations on expression of selected nuclear
receptors, their coregulators and genes involved in apop-
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tosis in ACHN human kidney cancer cell line.
Supported by the APVV-0160-11, APVV-SK-CZ-0211-11,
7AMB12SK151, VEGA- 2/0008/11, and CEMAN grants.

Determination of New Antiepileptic Drug Lacosamide
and Metabolite Desmethyl Lacosamide in Patients with
Epilepsy by Liquid Chromatography-tandem Mass
Spectrometry
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Živný P.1

1Institute of Clinical Biochemistry and Diagnostics, Uni-
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2Department of Neurology, University Hospital Hradec
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Introduction: Lacosamide (LCM) is a functionalized amino
acid used as unique antiepileptic drug for the adjunctive
treatment of partial-onset seizures. New bioanalytical
method for determination of  lacosamide and its metabolite
desmethyl  lacosamide (DMLCM) in plasma samples using
liquid chromatography-tandem mass spectrometry (LC-
MS/MS) was developed and applied in clinical practice.
Method: Sample preparation included the precipitation of
0.05 mL plasma sample using acetonitrile and zinc sulfate.
LCM, DMLCM and the internal standard lacosamide-d3
were separated on a Discovery HS F5 column. The mobile
phase consists of 75% formic acid 0.1%  and 25% acetoni-
trile. Analytes were detected using a triple quadrupole mass
spectrometer with positive electrospray ionization.
The quantification was performed using MRM transitions
(m/z):  251 >116 (LCM), 254>119(lacosamide-d3) and
237>91 (DMLCM). Results: The lower limit of quantifi-
cation was found to be 1.14 μmol/L (LCM) resp. 1.12
μmol/L (DMLCM). The range of linearity was estimated
from 0.0 to 227.7 μmol/L (LCM)  and from 0.0 to 224.3
μmol/L (DMLCM). The accuracy and precision reached
acceptable values from 90.2 to 105.1 % (recovery) respec-
tively, values were from 1.9 to 10 % (CV). The run time
was 8 min. Conclusion: The bioanalytical LC-MS/MS
method was employed in epileptics for the drug monitoring
of LCM and DMLCM.

Acknowledgements: Development of the method was sup-
ported by research project MH CZ-DRO (UHHK,
00179906).

Stereoselective Synthesis of (+)-lactacystin with Using
[3,3]-sigmatropic Rearrangements

Dávid Maliňák   , Miroslava Martinková, Jozef Gonda

P. J. Safarik University in Kosice, Faculty of Science, In-
stitute of Chemistry,  041 67 Kosice, Slovakia

The ubiquitin-proteasome pathway is the major proteolytic
system in the cytosol and nucleus of all eukaryotic cells.
The inhibition of proteasome induced of  apoptosis cell.
(+)-Lactacystin was the first identified natural 20S protea-
some inhibitor where it selectively binds in the β5 subunit
through an ester covalent bond. Proteasome targeting re-
cently emerged as a new modality for the potential treat-
ment of diseases ranging from malaria to cancer. The first
synthesis of (+)-lactacystin reported in 1992 Corey at al.
We present the preparation of precursors for stereoselective
synthesis of (+)-lactacystin from D-glucose. The key steps
our synthesis are [3,3]-sigmatropic rearrangements per-
formed by conventional or microwave heating.  
The financial support from the Slovak Grant Agency VEGA
(1/0100/09, 1/0433/11) and UPJS-VVGS 43/12-13, VVGS
PF 6/2010/Ch, VVGS 16/2011/Ch VVGS-PF-2013-121 is
gratefully acknowledged.

Czech Teratology Information Service (CZTIS) – the
Source of Information on the Embryotoxicity.

Eva Maňáková    , Lucie Hubičková Heringová

CZTIS, Oddělení histologie a embryologie, 3. lékařská
fakulta UK v Praze

Czech Teratology Information Service was found in 1996
at the Histology and Embryology Department of 3rd Fac-
ulty of Medicine, Charles University in Prague. Service is
used by health care providers or women by e-mail or phone
inquiries. Majority of questions are focused on exposure
during 1st trimester or on exposure during all pregnancy in
cases of chronic diseases. In such cases we are contacted
in 30% cases before pregnancy. We collect 300 calls in av-
erage annually. Inquiries with follow up are used for epi-
demiological studies. CZTIS conducted studies on
psychotropic drugs and appetite suppressant. We also par-
ticipate on collaborative studies (macrolides, statins, mir-
tazapine). The evidence-based information concerning the
optimal therapy during pregnancy is disseminated among
health care providers. The data and our experience in the
CZTIS we disseminate among pre-graduate students in the
course „Reproductive Toxicology“. Students become in-
formed to the CZTIS praxis and the methods of embryotox-
icity testing (we use the chick embryo). 
Work was supported by PRVOUK P32.

Comparison of In Vitro Organ Toxicity in Selected
Acetylcholinesterase Reactivators Using Hepatic and
Renal Cellular Models.
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Jana Mandíková   , Jana Kočíncová, Renata Řeháčková,
František Trejtnar

Charles University in Prague, Faculty of Pharmacy in
Hradec Kralove, Department of Pharmacology and Toxi-
cology, Czech Republic

The aim of the work was to evaluate organ-specific cyto-
toxicity of a group of acetylcholinesterase reactivators
(RACHE) using two cellular models representing hepatic
and renal tissue. Assays based on determination of meta-
bolic and membrane damage indicators were used in the
experiments.
In most cases higher IC50 values of the tested RACHE were
found in the liver cells Hep G2 than in the renal cells LLC-
PK1. The substances K027, K203 and HI-6 exerted the
lowest toxicity among the tested RACHE. The highest tox-
icity was found in substances JM-4 and K043. K043 was
the most toxic agent for the renal cells, JM-4 for the hepatic
cells. IMT showed different toxicities in the particular cel-
lular models.
In summary, the performed in vitro study demonstrated
similar results on cytotoxicity of the tested drugs. Even we
found some differences in cytotoxicity parameters of the
compounds between the hepatic and renal cells, substantial
organ-specific differences were not observed.
The study was supported by European social fund and the
state budget of the Czech Republic. Project No.
CZ.1.07/2.3.00/30.002, and by Charles University in
Prague (Project SVV 267003).

Development of Novel Quaternary Detergents as Part
of Decontamination Means

Marek J1,2,4    , Kuca K2, Cabal J6

1Department of Epidemiology, Faculty of Military Health
Sciences, University of Defence, Hradec Kralove, Czech
Republic
2Department of Pharmaceutical Chemistry and Drug Con-
trole
3Center of Advanced Studies, Faculty of Military Health
Sciences, University of Defence, Hradec Kralove, Czech
Republic; 
4ChemProtect a.s., Prague, Czech Republic; 
5Decomkov Praha s.r.o., Prague, Czech Republic
6Department of Toxicology, Faculty of Military Health Sci-
ences, University of Defence, Hradecc Králové, Czech Re-
public

Chemical and biological warfare agents are considered to
be threat. Their misuse by terrorists is well discussed and
due to this, many institutes throughout the world are inter-
ested in development of novel countermeasures against
them. At our department, we are interested in development
on novel antidotes against nerve agents and development

of novel detergents which should be used as part of the de-
contamination and disinfection mixtures. Nowadays, we
have prepared several series of novel quaternary detergents
derived from benzalkonium salts. Instead of benzyl group,
we have used pyridinum ring with different substituents.
These compounds are currently tested for their decontam-
ination and disinfection potency.

The work was supported by the Long Term Development
Plan 1011

Synthetic Cannabinoids as an Alternative to Cannabis

Vera Maresova   , Zbynek Oktabec, Marie Balikova

Institute of Forensic Medicine and Toxicology, Charles
University in Prague, First Faculty of Medicine and Gen-
eral University Hospital in Prague, Czech Republic

Synthetic cannabinoids were originally synthesized for bio-
medical research purposes as pharmacological tools for
studying the endocannabinoid system. Various synthetic
cannabinoids are now used recreationally as an alternative
to Cannabis (marijuana). The primary psychoactive com-
pound in Cannabis is the Δ9–tetrahydrocannabinol (THC),
which exibits partial agonistic activity at CB1 cannabinoid
receptors, found mainly in the central nervous system, and
CB2 receptors in the pheriphery. Synthetic cannabinoids
may be full agonists and selective for one receptor subtype
and thus be possessed of different therapeutic and abuse po-
tentials. Synthetic cannabinoids are marketed as „herbal in-
cense“ or „legal highs,“ often the chemical agonist
compounds are being sprayed onto inert plant substrates and
smoked. First synthetic cannabinoids were JWH-018, JWH-
073, JWH-210…. Nowadays tens of synthetic cannabinoids
are synthesized. Identification and quantification of
cannabinoids in Cannabis and in blood and urine samples
of users, and synthetic cannabinoids in botanical materials,
powders, capsules and blood and urine samples are per-
formed by GC-MS, LC-MS and LC-MS-MS techniques. 
The study has been supported by the grants MV VG
20122015075, MV VG 20122015080

Effect of Pesticide Exposure on Neopterin Levels in
Blood Plasma of Common Carp

P. Maršálek    , I. Mikuliková, H. Modrá, Z. Svobodová, L.
Zelníčková

Department of Veterinary Public Health  and Toxicology,
Faculty of Veterinary Hygiene and Ecology, University of
Veterinary and Pharmaceutical Sciences Brno Palackého
1/3, 612 42, Brno, Czech Republic
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Neopterin belongs to a group of unconjugated pterins, de-
rived from guanosine triphosphate (GTP) by guanosine
triphosphate cyclohydrolase. Neopterin is synthesized
mainly by activated monocytes/macrophages following
stimulation by interferon-gamma cytokine (IFN-γ), which
is released by NK cells and T-lymphocytes. The aim of the
present study was to investigate the effect of subchronic ex-
posure to prochloraz and propiconazole pesticides on blood
plasma concentrations of neopterin in common carp. A total
of 60 specimens of juvenile common carp were placed into
4 groups and exposed to prochloraz at concentrations of 0,
50, 150 and 380 µg/L and to propiconazole at concentra-
tions of 0, 70, 180 and 580 µg/L. The total length of expo-
sure was 28 days. Our results identified different trends
relating to the neopterin. Plasma neopterin concentrations
in common carp were higher in groups exposed to prochlo-
raz compared with the control group. On the other hand,
plasma neopterin concentrations in carp from the control
group and groups exposed to 70 and 180 µg/L of propicona-
zole were higher compared with the group exposed to 580
µg/L of propiconazole. The results of our study showed that
subchronic exposure to prochloraz and propiconazole pes-
ticides influenced plasma neopterin concentrations.

Effect of Deoxynivalenol on Selected Indicators of the
Fish Immune System

Matejova Iveta1   , Faldyna Martin2, Vicenova Monika2,
Modra Helena1, Svobodova Zdenka1, Zivna Dana1

1Department of Veterinary Public Health and Toxicology,
Faculty of Veterinary Hygiene and Ecology, University of
Veterinary and Pharmaceutical Sciences Brno, Palackeho
tr. 1/3, Brno, 612 42, Czech Republic
2Department of Immunology, Veterinary Research Institute,
Hudcova 70, Brno, 621 00, Czech Republic

Mycotoxins are secondary metabolites produced by fila-
mentous fungi. Deoxynivalenol (DON), also known as
vomitoxin, is a toxic metabolite produced by Fusarium
species. DON is a common contaminant of animal feed, it
is abundant in agriculturally grains, such as wheat, barley
and corn. DON affects animal health, in fish it causes de-
crease in feed intake, reduction in feed conversion and re-
duction in growth performance. There are differences in
sensitivity to DON contaminated feeds in fish. Extremely
sensitive is rainbow trout (Oncorhynchus mykiss). On the
other hand, there is little information about effect of de-
oxynivalenol on the fish immune system.
This study was supported by IGA 34/2013/FVHE.

Study of Platinum Group Metals Effects on Lettuce
Plants (Lactuca sativa)

Mikulaskova   , H., Nemcova, B., Beklova, M.

Department of Veterinary Ecology and Environmental Pro-
tection, University of Veterinary and Pharmaceutical Sci-
ences, Palackeho 1-3, 612 42 Brno, Czech Republic

Ecotoxicological tests are used to obtain information on the
level of environmental pollution on organisms at all trophic
levels of ecosystems.
The aim of this study was to assess ecotoxicity of PGMs
platinum group metals (Pt, Pd, Rh), which are getting into
the environment mainly from automobile traffic or hospital
and industrial waste. A suitable bioindicator for testing
harmful pollutants in soil is lettuce (Lactuca sativa).
PGMs were added to the tested substrates in defined con-
centrations and its toxicity was estimated by measuring the
root growth of lettuce seedlings (cv. Safır), which were
recorded after incubation at 22°C in darkness for 5 days.
The method was modified from ISO 11269.
Based on the results, was observed that inhibitory effect of
PGMs depend on the concentration increment. The value
of the effective concentration (EC) PtCl4, which causes 5%
inhibition of growth compared to the control, after time pe-
riod of 120 hours, was 1.56 µM and 120hEC50 was 40,93
µM. The value of the (120hEC5) PdCl2 was 1,24 µM,
(120hEC50) was not found and the value of the (120hEC5)
RhCl3 was 0,53 µM, (120EC50) was not found.
Comparing the obtained results it is possible to say that the
most sensitive reaction of lettuce on tested metals was in
fallowing order  RhCl3 → PdCl2 → PtCl4.
The work has been supported by FRVS966/2013/G4.

Military Incapacitating Agent BZ (3-quinuclidinyl ben-
zilate) in Behavioral Research

Jan Misik

Department of Toxicology, Faculty of Military Health Sci-
ences; University of Defence; Trebesska 1575; 500 02
Hradec Kralove; Czech Republic; e-mail:
misik@pmfhk.cz, tel. +420 973 255 160

Military incapacitating agent BZ is an anticholinergic com-
pound causing a long-term reversible physiological/mental
impairment. Recently, BZ has been applied to behavioural
research among other anti-cholinergics. Its effect has been
several times used to generate an animal model for inves-
tigation of learning and memory deficits in laboratory ro-
dents.
The aim of this study was to evaluate the effect of BZ on
cognitive functions of rats performing several behavioral
tests. The methodology of behavioural tests was adapted
to identify impact of BZ specifically on acquisition, con-
solidation and retrieval stage of learning and memory. Rats
were subjected to the water maze with hidden platform,
step-through passive avoidance and the multiple T-maze.
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BZ was administered to rats intraperitoneally before train-
ing (acquisition test) or immediately post-training (consol-
idation test) or pre-retention (retrieval test).
BZ significantly impaired acquisition of rats in the water
maze and passive avoidance. Surprisingly, consolidation
and retrieval were not affected by BZ indicating that BZ
affects specifically acquisition. Contrary, the effect on re-
trieval was found in the T-maze. Nevertheless this effect
was rather non-cognitive due to peripheral side effects col-
liding with the principle of test.

Effects of Endocrine Disruptors Di(2-ethylhexyl) ph-
thalate and Bisphenol A in a Combination with 17β-
estradiol on Apoptosis-related Genes Expression in the
MCF-7 Breast Cancer Cells

Mlynarcikova A    , Havranek T, Fickova M.

Institute of Experimental Endocrinology, Slovak Academy
of Sciences, Bratislava, Slovakia

The role of estrogen signaling in mammary carcinogen-
esis is well established. Environmental endocrine dis-
ruptors (EDs) can exert estrogen-like actions influencing
hormone-controlled homeostasis. Di(2-ethylhexyl) ph-
thalate (DEHP) and Bisphenol A (BPA) are chemicals
employed in the manufacture of plastics for consumer
products (food packaging etc.). Leaching from these
sources results in ubiquitous population exposure to
these EDs. DEHP and BPA could mimic the effects of
17β-estradiol (E2) through binding to ER, nevertheless,
may exert also E2-independent biological actions.
The breast tissue is exposed simultaneously to endoge-
nous as well as exogenous agents via blood circulation;
therefore, it is important to study effects of their combi-
nations. In the present study, we analyzed the effects of
endogenous E2 and environmental estrogens DEHP and
BPA on several apoptosis-related genes (Bax, Bcl-2,
p53, caspase 3) in the human breast cancer cell line
MCF-7. The cells were exposed to E2, DEHP/BPA (all
at concentrations 1 pM, 1 nM, 1 μM), or their combina-
tions for 24-120 h. The results indicate that proliferative
effects induced by E2 and EDs in MCF-7 cells could
partially result from their antiapoptotic action.
This research was supported by the APVV-0147-10
grant.

Effect of Mycotoxin Deoxynivalenol (DON) on Haema-
tological and Biochemical Parameters and Selected Pa-
rameters of Oxidative Stress in Piglets

Helena Modrá  , Jana Blahová, Petr Maršálek, Tomáš
Baňoch

University of Veterinary and Pharmaceutical Sciences Brno,
Department of Veterinary Public Health and Toxicology

The Fusarium fungi are probably the most prevalent toxin-
producing fungi of the northern temperate region and are
commonly found on cereals in the temperate region of Eu-
rope. The most frequently detected mycotoxins in the Czech
Republic are trichothecenes, especially DON and T-2 toxin.
According to Commission Recommendation 2006/576/EC,
two concentrations of DON in feedstuff for pigs were cho-
sen: 0,6 ppm (concentration below guidance value) and 2,0
ppm (tree times more than guidance value). Pigs were fed
with naturally contaminated feed for 4 weeks.
There were no changes in haematological parameters. Sta-
tistically significant increases of ALP activity (p < 0.01)
and glucose concentration (p < 0.01) were found out at the
end of the experiment. Statistically significant decreases
were found out on day 21 in FRAP (p < 0.001) and on day
28 in ceruloplasmin (p < 0.01).
The decreases of FRAP and ceruloplasmin denote on de-
crease of the ability of an organism to scavenge reactive
oxygen species.

Heterologous Expression of Cytochrome P450 2S1

Iveta Mrízová1   , Michaela Moserová1, Miroslav Šulc1,
Rene Kizek2, Marie Stiborvá1

1Department of Biochemistry, Faculty of Science, Charles
University, Prague, Albertov 2030,128 40 Prague 2, Czech
Republic
2Department of Chemistry and Biochemistry, Faculty of
Agronomy, Mendel University in Brno, Zemedelska 1, 613
00 Brno, and Central European Institute of Technology,
Brno University of Technology, Technicka 3058/10, 616 00
Brno, Czech Republic

Cytochrome P450 (CYP) 2S1 was evaluated to be prepared
by the gene manipulations and heterologous expression in
Eschericha coli. The conditions suitable for production of
plasmid pCMV, which contains the CYP2S1 gene, were op-
timized and used for expression of CYP2S1. Further, an-
other expression plasmid containing the modified CYP2S1
gene, pBAD-A, was also prepared and tested for CYP2S1
expression. Nevertheless, as shown from the results found
using a Western blot method, expression of CYP2S1 gene
into the CYP2S1 protein in the used E. coli expression sys-
tem has not been successful. Using mass spectrometry, the
unsuccessful expression of CYPS1 was proved.
Supported by P301/10/0356 and UNCE204025/2012

Cholinesterase Reactivators – Current Knowledge and
Possible Future Directions
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Musilek, K.1,3    , Jun, D.2,3, Korabecny, J.2,3, Uhrikova, A.1,
Zdarova-Karasova, J.2, Dohnal, V.1, Kuca, K.1,3

1University of Hradec Kralove, Faculty of Science, Depart-
ment of Chemistry, Rokitanskeho 62, 50003 Hradec
Kralove, Czech Republic
2University of Defence, Faculty of Military Health Sci-
ences, Department of Toxicology and Centre of Advanced
Studies, Trebesska 1575, 500 01 Hradec Kralove, Czech
Republic
3University Hospital, Sokolska 581, 500 05 Hradec
Kralove, Czech Republic

The reactivators of cholinesterases (AChE, EC 3.1.1.7;
BChE EC 3.1.1.8) are crucial components in the treatment
of intoxications caused by organophosphates (OP) such as
nerve agents and pesticides. These OP inhibitors covalently
bind to active site of mentioned enzymes and irreversibly
inhibit their activity. The reactivator breaks the inhibitor-
enzyme covalent bond and restores its activity. Unfortu-
nately, there is no reactivator applicable for both enzymes
and every type of OP inhibitor.
The current standard on the field is represented by 5 reac-
tivators (pralidoxime, methoxime, trimedoxime,
obidoxime, asoxime) developed in the 20th century. The
disadvantages of available reactivators consist in their lim-
ited reactivation ability, poor brain bioavailability or rela-
tive toxicity. The future trends are focused on design of
non-quaternary reactivators, bioscavengers, catalytic scav-
engers or pseudo-catalytic scavengers to overlap the known
issues. The novel directions will be thoroughly discussed.

The work was supported by the University of Hradec
Kralove (a long-term organization development plan) and
by the Czech Ministry of Education, Youth and Sports (no.
CZ.1.07/2.2.00/28.0118).

Confirmatory Bioanalysis of Amphetamines Using LC-
MSn System

Martin Mžik1,2   , Viktor Voříšek1, Soňa Fekete1,2, Lenka
Haklová1, Miroslava Tejralová1, Vladimír Palička1,2 and
Pavel Živný1,2

1Institute of Clinical Biochemistry and Diagnostics, Uni-
versity Hospital Hradec Kralove, Czech Republic
2Charles University in Prague, Faculty of Medicine in
Hradec Kralove, Czech Republic

Amphetamines are stimulants of central nervous system
and have become one of the most dangerous and wide-
spread drugs in Europe. The golden standard for confirma-
tion of positive results from the immunochemical screening
is GC-MS. However, in some cases, new faster and tech-
nically easier method for amphetamine confirmation in
routine analysis is very desirable, especially in the case of

large sequences of samples. Mass spectrometry method
based on the principle of atmospheric pressure ionization
(ESI and APCI) coupled to linear ion trap combined with
liquid chromatography for analytical separation has been
developed for identification and quantification of most
common amphetamines (amphetamine and methampheta-
mine) in urine samples. Deuterium labeled analogue
methamphetamine-D8 (MAMF-D8) was used as internal
standard. Full-scan mass spectra and tenth unit resolution
product-ion mass spectra in CID and PQD (trade mark of
Thermo Fisher Scientific Corp.) mode were obtained with
the linear ion-trap analyzer. We analyzed 30 urine immuno-
chemically positive samples and compared obtained results
with conventional GC-MS method.
Work is supported by MH CZ-DRO (UHHK, 00179906)
and the programme PRVOUK P37/11

Influence of Arsenic and Cyanobacteria Co-exposure
on Haematological Parameters of Rainbow Trouts (On-
corhynchus Mykiss)

Lukáš Navrátil1     , Stanislav Navrátil1, Radovan Kopp2, Jan
Mares2, Zdena Soukupová1, Miroslava Palíková1

1Department of Veterinary Ecology and Environmental
Protection, University of Veterinary and Pharmaceutical
Sciences Brno, Czech Republic
2Department of Fishery and Hydrobiology, Mendel Uni-
versity, Brno, Czech Republic

Fish can be exposed to multiple stressors in the environ-
ment. The aim of this study was to test the hypothesis that
effects of cyanobacterial biomass and arsenic can com-
bine to enhance the toxicity in fish. Development of
cyanobacteria is a worldwide problem connected with
production of many substances including cyanotoxins.
Arsenic is a toxic element that is commonly found in feed
mixtures for fish. Rainbow trouts were divided into six
groups for this experiment, i.e., control group, cyanobac-
terial biomass exposed group, arsenic  exposed groups
(5ppm or 50ppm) and cyanobacterial biomass + arsenic
exposed groups (5ppm or 50ppm). Following haemato-
logical parameters were evaluated: erythrocyte and leuko-
cyte counts, differential leukocyte counts, haematocrit
and haemoglobin values, and phagocytic activity. Sam-
ples were collected on days 10, 20 and 30 of exposure.
The main statistically significant differences were found
in leukocyte counts and in the phagocytic activity in
groups exposed to higher concentrations of arsenic and in
co-exposed groups.

Photometric Study of Obidoxime in the Presence of
(NH4)2PtCl4
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Ahmed Nedzhib    , Ivayla Pantcheva

Laboratory of Biocoordination and Bioanalytical Chem-
istry, Faculty of Chemistry and Pharmacy, "St. Kl. Ohrid-
ski" University of Sofia, Bulgaria

Obidoxime is an acetylcholinesterase reactivator which re-
stores enzyme activity upon inhibition by organophospho-
rous compounds (OPC). The low bioavailability of the
ligand could be enhanced by its complexation with metal
ions and for that reason we have initiated a broad study on
coordination properties of Obidoxime. 
Our previous research had shown that oxime converts to
oximate anion in the presence of ions of Pd(II). The reac-
tion depends on pH and metal-to-ligand molar ratio. For
comparative purposes we evaluated the behaviour of
Obidoxime in the presence of Pt(II) ((NH4)2PtCl4).
The results revealed that UV absorbance of oxime moiety
(285 nm) is batochromically shifted when Pt(II) ions are
added (Britton-Robinson buffer, pH 7.4, metal-to-ligand
molar ratio from 1-10 to 10-1). As compared to
palladium(II), a complete conversion of Obidoxime in-
duced by platinum(II) was observed on 72th hour after mix-
ing reagent solutions.
Acknowledgement: The current study was supported by the
National Science Fund (DDVU-02-78/2010).

Reactivation of Inhibited Rat Brain Acetyl-
cholinesterase by Palladium(II)-containing Obidoxime

Ahmed Nedzhib1     , Silviya Stoykova1,2, Ivayla Pantcheva1,
Vasil Atanasov1,2

1Laboratory of Biocoordination and Bioanalytical Chem-
istry, Faculty of Chemistry and Pharmacy, "St. Kl. Ohrid-
ski" University of Sofia, Bulgaria
2Emergency Toxicology Clinic, Military Medical Academy,
Sofia, Bulgaria

The irreversible inhibition of acetylcholinesterase (AChE)
by organophosphorous compounds leads to muscular paral-
ysis, convulsions and death by asphyxiation. The enzyme
activity can be restored using AChE reactivators.
The main disadvantage of oxime-containing compounds as
AChE reactivators is their fast metabolism. The properties
of biologically active compounds could be enhanced by
complexation with metal ions, and here reported are the re-
sults on in vitro reactivation of AChE by Obidoxime in the
presence of Pd(II) cations.
The rat brain AChE was inhibited by Paraoxon
(2.10- 8M, c.a. 70% inhibition) and its reactivation was
studied by Ellman's method. The experimental data
have shown that Obidoxime (4.10-5M) restores enzyme
activity (c.a. 65%), while the combination Pd(II)-
oxime (at molar ratio 2 : 1) leads to lower reactivation
of AChE (c.a. 20%).

Acknowledgement: The study was supported by the Na-
tional Science Fund (DDVU-02-78/2010).

Impact of Platinum Group Elements on the Soil Inver-
tebrate Folsomia Candida

Nemcova B   , Mikulaskova H, Beklova M

Department of Veterinary Ecology and Environmental Pro-
tection, Faculty of Veterinary Hygiene and Ecology, Uni-
versity of Veterinary and Pharmaceutical Sciences Brno,
Palackeho 1/3, CZ-612 42 Brno, Czech Republic

Trace concentrations of the platinum group elements (PGE;
Pt, Pd and Rh) are nowadays an irreplaceable part of the
environmental analysis and assessment. These rare ele-
ments are used as effective substances in automotive cata-
lysts to reduce pollution by emissions originating from fuel
combustion. Due to their harmful potential, it is necessary
to monitor their content and behaviour in different samples.
From the assessing of the effects of chemical substances,
using ecotoxicological bioassays with different trophic lev-
els can be obtained very valuable information of bioavail-
ability in the ecosystems. 
We focused on reproductive effects of platinum (PtCl4),
palladium (PdCl2) and rhodium (RhCl3), in particular. Our
study is based on a collembolan laboratory breed, test op-
timalization and validation according to the OECD 232
standards [CSN ISO 11267 – Soil quality - Inhibition of re-
production of Collembola (Folsomia candida) by soil pol-
lutants]. The concentrations of PGE tested were as follows:
5, 10, 25, 50 and 100 µM.l-1. The results were evaluated
using the inhibition of reproduction compared with con-
trols. The EC50 (effective concentration) was determined
after the 28-day test. 
Acknowledgement: FRVS 965/2013/G4

Study of Transport of Emtricitabine Across the Rat
Term Placenta

Neumanová Z.1    , Červený L.1, Štaud F.1

1Department of Pharmacology and Toxicology, Charles
University in Prague, Faculty of Pharmacy in Hradec
Kralove, Hradec Kralove, Czech Republic

Emtricitabine (FTC), a nucleoside reverse transcriptase in-
hibitor, is used for the treatment of HIV infection in adults,
including pregnant women. To assess potential harmful ef-
fects of FTC on developing fetus, it is of importance to
have detailed knowledge on transplacental transport of this
agent. The drug efflux transporters belong to the most im-
portant placental mechanisms actively protecting the fetus
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against xenobiotics present in the mother’s blood. The aim
of this study was to describe transplacental transport of
FTC in vivo and to assess interactions of this agent with
placental transporters employing method of dually perfused
rat term placenta. Despite FTC did not interact with pla-
cental efflux transporters, we observed low passage of this
compound across the placenta using both open- and closed-
circuit perfusion system. In conclusions, our data suggest
weak permeation of FTC from mother to fetus.

Risk of Combined Exposure by Cyanotoxins, Acetyl-
cholinesterase Inhibitors and Anticoagulants to Xeno-
pus Laevis Embryos

Ondracek K.1    , Osickova J.1, Kral J.1, Skochova H.1, Ko-
vacova V.1, Pohanka M.2, Bandouchova H.1, Hilscherova
K.3, Melcakova V.3, Pikula J.1

1Department of Veterinary Ecology and Environmental
Protection, Faculty of Veterinary Hygiene and Ecology,
University of Veterinary and Pharmaceutical Sciences
Brno, Palackeho 1-3, 612 42 Brno, Czech Republic
2Faculty of Military Health Sciences, University of De-
fence, Trebesska 1575, 500 01 Hradec Kralove, Czech Re-
public
3Research Centre for Toxic Compounds in the Environment
(RECETOX), Faculty of Science. Masaryk University, Ka-
menice 3, 625 00 Brno, Czech Republic

Amphibians can face many risks including natural toxins
and anthropogenic contaminants such as cyanotoxins,
acetylcholinesterase inhibitors and anticoagulants in the en-
vironment. 
The aim of this project was to test the hypothesis that co-
exposure of embryos Xenopus laevis to sublethal doses of
cyanotoxins, acetylcholinesterase inhibitors and anticoag-
ulants affect the biochemical and histopathological
changes, the malformation increase or mortality more than
single exposures to these substances.
The experiment was carried out according to the ASTM
(1998) FETAX methodology, with minor modification for
our experimental conditions. As the tested substances were
selected: anticoagulant bromadiolone (350 µg / l), inhybitor
acetylcholinesterase paraoxon (300 µg / l) and cyanotoxins
microcystin-LR (500 µg / l) at a dose ¼ LC50 for Xenopus
laevis. In each of 9 experimental groups are used 25 em-
bryos and test was duplicated. 
Evaluation of the results was made in these parameters:
mortality, comparison the effects of test substances to the
growth inhibition of the larvae and the amount of larvae
malformations. In addition, histopathological examination
was performed.
Acknowledgements: The internal Grant Agency of the Uni-
versity of Veterinary and Pharmaceutical Sciences Brno
supported the project 27/2012/FVHE

Ochratoxin A – an Important Mycotoxin in the Light
of Recent Knowledge

Vladimir Ostry1     , Frantisek Malir2

1Center for Health, Nutrition and Food, National Institute
of Public Health, Brno, Czech Republic
2Department of Biology, Faculty of Science, University of
Hradec Kralove, Hradec Kralove, Czech Republic

Ochratoxin A (OTA) is nephrotoxic, hepatotoxic, terato-
genic, immunotoxic and carcinogenic mycotoxin. Now it
is discussed in the scientific community the question of the
mechanism of action for OTA renal carcinogenicity and
whether it is a complete carcinogen (initiator and promoter
activity). OTA is widespread in temperate areas and ubiq-
uitous throughout the world and is produced by Aspergillus
(e.g. Aspergillus carbonarius) and Penicillium (e.g. Peni-
cillium verrucosum) species. OTA is a common contami-
nant of various foods including cereals, spices, coffee,
cacao, beer, wine, raisins, pulses, meat, meat products or
edible offal.  A new research project „Ochratoxin A –
health risk assessment for selected population groups in
the Czech Republic“ is realised right now. The project ob-
jective is an assessment of dietary exposure of OTA for ten
population groups of age 4-90 years, both sexes. 
This study was financially supported by the project (no.
NT12051-3/2011) from the Czech Ministry of Health (IGA
MZ CR)

Resistance of the Isolative Protective Garment Desig-
nated for Specialists´ Protection Against Selected Chlo-
rinated Hydrocarbons

Pavel Otřísal1    , Stanislav Florus1

1NBC Defence Institute of the University of Defence, Brno,
Czech Republic

Chlorinated hydrocarbons are very often used and rela-
tively dangerous substances from healthy risks point of
view. Within manipulation with them mainly in big
amounts the individual protective equipment (IPE) must be
used in a protection position. Users are supposed to know
construction material breakthrough time especially in case
of long-term usage of personal IPE and in the case when
contamination of them is real. Study of connections be-
tween a chemical compound structure and the structure of
IPE characterised by barrier materials enables to under-
stand of present body protective devices protection quality
and gives possibility to choose barrier materials with tar-
geted properties. In an article there are results of break-
through time of isolating protection folio with butyl rubber
barrier layer in relation to chlorinated ethanes. This mate-
rial is used for protection of specialists of both Fire Rescue
Brigades and the Czech Armed Forces Chemical Corps
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specialists. The PIEZOTEST device has been used for de-
tection of permeated chemicals. The QCM sensor is a part
of PIEZOTEST device.

Microcystin Accumulation by the Fish Tapeworm
Khawia Sinensis

Miroslava Palikova1     , Ondrej Adamovsky2, Ludek Blaha2,
Jiri Kohoutek2, Radovan Kopp3, Jiri Pikula1

1Department of Veterinary Ecology and Environmental
Protection, University of Veterinary and Pharmaceutical
Sciences Brno, Czech Republic
2Research Centre for Toxic Compounds in the Environ-
ment, Masaryk University, Brno, Czech Republic
3Department of Fishery and Hydrobiology, Mendel Uni-
versity, Brno, Czech Republic

Parasites have recently been recognized as accumulation
indicators that take up and bio-concentrate substances from
environmental pollution. Interestingly, helminths of fish
are known to accumulate metals from the ambient environ-
ment and to contain several orders of magnitude higher
concentrations than hosts. While the majority of reports
mention inorganic toxin accumulation in parasites, studies
concerning effects of organic pollution are infrequent. Here
we show accumulation of microcystin MC RR in the tape-
worm Khawia sinensis, a parasite of common carps (Cypri-
nus carpio). The tapeworms were dissected from
experimental carps orally exposed to cyanobacterial bio-
mass for 20 days. The total dose of microcystins amounted
to 27mg / 1 kg of feed, i.e. 0.4 mg / 1kg of fish mass a day.
Microcystin RR concentrations in tapeworms and carp
liver tissues were analysed using the HPLC MS/MS
method and amounted to 2.11±0.74 and 5.78±0.37 ng/g
fresh weight (p < 0.05), respectively.

Mercury Content in the Parasite-host System: Ligula
Intestinalis vs. Abramis Brama and the Effect of the Par-
asite on Composition of Fish Muscle

Miroslava Palikova1   , Stanislav Navratil1, Andrea Dvo-
rakova1, Jan Mares2, Olga Celechovska1

1Department of Veterinary Ecology and Environmental
Protection, University of Veterinary and Pharmaceutical
Sciences Brno, Czech Republic
2Department of Fishery and Hydrobiology, Mendel Uni-
versity, Brno, Czech Republic

The bioaccumulation potential of parasites, as a result of
competition for chemical elements, including heavy metals,
represents a valuable instrument to evaluate functions of

the parasite-host system. In the system Ligula intestinalis
vs. Abramis brama, the mean mercury concentration in the
biomass of plerocercoids was 0.047±0.023 mg.kg-1. It is
about 6 times less in comparison with fish muscles.
The mean mercury concentration in muscles of infected
and non-infected fish was 0.36±0.11 and 0.24±0.1, respec-
tively. Composition of fish muscle and spectrum of fatty
acids was not changed. Ligula intestinalis takes nutrients
from the fish body, but according to our results the with-
drawal of nutrients monitored in the present study is uni-
form without any selection.

Changes in Protein Expression in Human Pancreatic
Beta Cells NES2Y after Prolonged Exposure to Non-
toxic Concentrations of DDT Using 2D-electrophoresis:
Preliminary Data

Nela Pavlíková1    , Petr Halada2, Jan Kovář1

1Charles University Prague, Third Faculty of Medicine,
Department of Cellular & Molecular Biology, Prague,
Czech Republic 
2Academy of Science of the Czech Republic, Laboratory of
Molecular Structure Characterization, Institute of Micro-
biology, Prague, Czech Republic

Increased incidence of diabetes mellitus represents a seri-
ous problem worldwide. The possible connection between
levels of pesticide DDT and incidence of diabetes mellitus
type II was suggested by number of epidemiologic studies,
nevertheless direct impact of DDT on pancreatic beta cells
is not well described.
The aim of this study was to explore changes in protein ex-
pression in pancreatic beta cells after prolonged exposure
to lower levels of DDT. 
NES2Y cells were exposed for 1 month to three concen-
trations of DDT (100nM, 1μM, 10μM). Protein expression
was analyzed using 2D-electrophoresis and proteins with
changed expression were subsequently analyzed by mass
spectrometry. 
There were six proteins with changed expression detected,
both cytoskeletal and enzymes.

Outcome of the Outbreak of Methanol Poisoning in the
Czech Republic in 2012

Daniela Pelclová1    , Sergey Zakharov1, Vít Petrik1, Zdenka
Fenclová1, Tomáš Navrátil1, 2

1Toxicological Information Center, Department of Occu-
pational Medicine, 1stMedical Faculty, Charles University
and General Teaching Hospital, Na Bojišti 1, 120 00
Prague, Czech Republic
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2J. Heyrovský Institute of Physical Chemistry, AS CR, v. v.
i., Dolejškova 3, 182 23 Prague, Czech Republic

Since 1945, methanol poisonings have been sporadic in the
Czech Republic. In autumn 2012, an outbreak was caused
by adulterated spirits.
From September 3 2012, till January 1 2013, 121 methanol
poisonings with total 41 deaths occurred in the Czech Re-
public. 101 patients (80 men and 21 women) were treated
in 30 hospitals; their discharge reports were analyzed using
statistical methods. Most frequent symptoms were gas-
trointestinal, visual, respiratory, coma and chest pain. Treat-
ment included alkalization, haemodialysis, folates, ethanol
in 70%, fomepizole in 6%, or a combination of both anti-
dotes in 15% patients. Fomepizole was used in more se-
verely poisoned patients. Total 60 subjects survived
without sequels, 21 died and 20 survived with visual dam-
age (9/101), CNS impairment (4/101) or both (7/101). Se-
vere acidosis and coma on admission were strong
predictors of death. No significant differences were found
between victims and survivors regarding serum methanol
and osmolal gap. The groups differed significantly
(p≤0.05) in pCO2, pH, HCO3-, lactate and base deficit. In
addition, formate and lactate aggregate concentration best
reflected the severe metabolic condition of the patients and
correlated better with pH and anion gap then formate alone.
Supported with P25/1LF/2.

Oxidative Stress Response in Common Carp after
Acute Exposure to Atrazine

Plhalova L.1 , Blahova J.1, Casuscelli di Tocco F.2, Faggio
C.2, Svobodova Z. 1

1Department of Veterinary Public Health and Toxicology,
University of Veterinary Public Health and Ecology, Vet-
erinary and Pharmaceutical Sciences Brno, Brno, Czech
Republic
2Department of Biological and Environmental Sciences,
University of Messina, S.Agata-Messina, Italy

The aim of this study was to investigate the oxidative stress
responses of 96h atrazine exposure of common carp. The
acute toxicity test was performed on common carp accord-
ing to OECD No. 203. The experiment was conducted in a
semistatic system, and the test solutions were replaced once
a day. At the end of the test, blood samples and selected or-
gans (liver, gill and kidney) were taken, immediately frozen
and stored at –85 °C until analyses of oxidative stress pa-
rameters (ferric reducing potencial of plasma, ceruloplas-
min, glutathione reductase, glutathione peroxidase,
glutathione S-transferase, catalase, superoxide dismutase
and thiobarbituric acid reactive substances). The acute ex-
posure of atrazine to common carp caused significant shifts
in oxidative stress markers, especially in liver samples.
This research was supported by GACR P502/12/P163.

An Acetylcholinesterase Inhibitor Tacrine Can Modu-
late Immunity Response Initiated by Tularemia

Miroslav Pohanka1    , Oto Pavlis1,2, Jiri Pikula3

1Faculty of Military Health Sciences, University of De-
fense, Trebesska 1575, 50001 Hradec Kralove, Czech Re-
public
2Centre of Biological Defense, 56166 Těchonín, Czech Re-
public
3Faculty of Veterinary Hygiene and Ecology, University of
Veterinary and Pharmaceutical Sciences Brno, Palackeho
1/3, 612 42 Brno, Czech Republic, Correspondence:
miroslav.pohanka@gmail.com

Tacrine is an inhibitor of acetylcholinesterase. In this work,
we investigate immune response to a model bacterial dis-
ease tularemia for which both innate and specific immunity
are necessary to resolve the disease. In the described ex-
periment, we used BALB/c mice divided into eight groups
exposed to saline, tacrine in a dose 20.0 - 500 µg/kg, in-
fected with tularemia and challenged by tacrine. The mice
were euthanized three days after experiment beginning. We
proved significant reduction of interleukin-6 (IL-6) and in-
terferon gamma (IFN-γ) level in a dose response manner
in the infected animals in course of tularemia. Moreover,
tacrine caused significant increase of bacterial burden in
the organs.

Role of Aromatase (CYP19) in Activation of Anticancer
Alkaloid Ellipticine

Jitka Poljaková1    , Eva Frei2, Marie Stiborová1

1Department of Biochemistry, Faculty of Science, Charles
University, Prague, Czech Republic
2Division of Preventive Oncology, National Center for
Tumor Diseases, German Cancer Research Center, Hei-
delberg, Germany

Aromatase (CYP19) catalyzes the conversion of andro-
gens, namely, testosterone and androstenedione into oe-
strogens, oestradiol, and oestrone, respectively. Beside
healthy tissues, it is localized in breast tumor tissues.
CYP19 is also highly expressed in human breast adeno-
carcinoma MCF-7 cells, which we found to be sensitive
to ellipticine.  We investigated the efficiency of human
CYP19 to activate this drug to species forming covalent
DNA adducts that are responsible for its cytotoxicity to
MCF-7 cells. CYP19 activates ellipticine to form two
major ellipticine-DNA adducts, identical to those derived
from 13-hydroxy- or 12-hydroxyellipticine to levels sim-
ilar to those formed by CYP1A1 and 3A4. The formation
of these adducts is dependent on concentration of ellip-
ticine and CYP19. Cytochrome b5 modulates CYP19-
mediated activation of ellipticine, increasing its
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activation to reactive species forming DNA adducts.
Supported by P301/10/0356, UNCE204025/2012

New Perspectives in the Treatment of Rheumatoid
Arthritis Based on Imunomodulators and Antioxidants.

Silvester Ponist   , Viera Kuncirova, Danica Mihalova,
Frantisek Drafi and Katarina Bauerova

Institute of Experimental Pharmacology and Toxicology,
Slovak Academy of Sciences, Bratislava, Slovak Republic
e-mail: exfasipo@savba.sk

Rheumatoid arthritis (RA) is a common severe joint dis-
ease that affects all age groups, it is thus of great impor-
tance to develop new strategies for its treatment. Our
research in the last years was focused on evaluation of
new substances for the combinations of the classical im-
munosuppressive treatment with immunomodulators or
compounds affecting redox homeostasis. We evaluated
different natural (glucans, glycosaminoglycans and coen-
zyme Q10) and synthetic (stobadine dipalmitate and its
derivative SMe1.2HCl) compounds and have achieved
beneficial results (reduction of oxidative stress, de-
creased plasmatic levels of proinflammatory cytokines
and reduction of hind paw edema) in experimental arthri-
tis of Lewis rats. Our results have documented pro-ox-
idative environment in organism during arthritis and
showed that therapies, which restore the redox balance
could have a beneficial effect on patients suffering RA.
This work was supported by grant: VEGA 2/0045/11

QSAR Approach for Estimation of Estrogen Receptor
Binding Affinity

Marian Rucki   , Hana Bendová, Jitka Sosnovcová

National Institute of Public Health, Prague, Czech Re-
public

Impaired reproduction is an important adverse endpoint.
Since reproductive test methods are very expensive, the al-
ternatives are developed. Chemical can interacts with pro-
tein such as the estrogen receptor (ER) to initiate a cascade
of biological effects and perturb endogenous hormone sys-
tem. Despite the complexity of the endpoints for reproduc-
tive impairment, it has been long appreciated that chemical
binding to the ER is one important mechanism of interfer-
ing with process involved in reproduction.
It is also known that the ER is much less of a lock-and-key
interaction than highly specific receptors. The ER is non-
specific enough to permit binding with a diverse array of
chemical structures. There are three primary ER binding

subpockets, each with different requirements for hydrogen
bonding. The steroidal compounds usually interact at two
points within the ER using two hydrogen-bonding groups.
However, three are also chemicals with one hydrogen-
bonding group that bind ER and cause subsequent gene ac-
tivation. 
Defining the boundaries of these chemicals is the challenge
for (Q)SAR.

Acknowledgement: The research was financially supported
by grants of Internal Grant Agency of Ministry of Health
of Czech Republic no.NT 13341-4/2012

Acute Toxicity of Alcohols Determined by Alternative
Methods.

Marian Rucki   , Kristina Kejlová, Dagmar Jírová

National Institute of Public Health, Prague, Czech Re-
public

Two alternative methods have been used to estimate the
acute toxicity values of selected saturated alcohols.
3T3 NRU Cytotoxicity Test for Identification of Sub-
stances not Requiring Classification for Acute Oral Toxic-
ity was performed according to the ICCVAM 2006 Report.
Balb/c 3T3 fibroblasts were subcultured for 24 h until
reaching confluence ≤ 50%. After application of 8 concen-
trations of the tested alcohols and subsequent 48 h incuba-
tion the Neutral Red Uptake (i.e. cell viability) was
determined fluorimetrically The concentration which led
to a 50% reduction in cell growth (IC50) was estimated from
the concentration-response curve and the LD50 value was
estimated using formula: log LD50 (mg/kg) = 0.372logIC50

(µg/ml) + 2.024 .
Tubifex tubifex assay (3 min express test ) for acute toxic-
ity determination by using oligochaeta annelid was used.
The EC50 for movement inhibition was calculated by con-
centration-response dependence. Both indexes were corre-
lated with LC50 (Pimephales promelas), IGC50
(Tetrahymena pyriformis) and LD50 (rat, mouse) values
available in literature.

Nonclinical Toxicological Studies of Combined Antihy-
pertensive Drug for Registration in the Russian Feder-
ation

Dmitriy Rzhevskiy   , Arkadiy Murashev

Biological Testing Laboratory, Branch of Shemyakin and
Ovchinnikov Institute of Bioorganic Chemistry of Russian
Academy of Sciences, Pushchino, Russia
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Preclinical studies for the purpose of registration in the
Russian Federation of a new antihypertensive drug,
which is a fixed combination of two active ingredients,
amlodipine besylate and metoprolol succinate, are con-
ducted. A combination of two single drug products reg-
istered in the Russian Federation and containing the same
active ingredients was used as reference drug. General
toxic effects of the new combined product as well as its
efficiency in comparison with the combination of two
drugs for monotherapy were studied. Toxic and tolerable
doses were identified. With the use of radio telemetry
system it was shown that administration of drugs in
the high doses produces a sustained hypotensive effect,
which leads to disturbance of the normal circadian
rhythm. It was found that the new combined product does
not differ on their hypotensive properties and toxic ef-
fects from reference drug previously registered and used
in clinical practice, and can be recommended for future
clinical trials.

Novel Pd(II) Complexes with Anticancer Potency

Danica Sabolová1    , Júlia Kudláčová1, Peter Vranec1, Ivan
Potočňák1, Zuzana Vantová2, Jana Pisarčíková2, Helena
Paulíková2

1Institute of Chemistry, P. J. Šafárik University, Moyzesova
11, 04154 Košice, Slovak Republic.
2Department of Biochemistry and Microbiology,
FCHPT, STU, Radlinského 9, 81237 Bratislava, Slovak
Republic.

Metal complexes targeting DNA have attracted many
interests due to their importance in cancer therapy and
molecular biology. Numerous anticancer drugs exert
their antitumor properties through binding to DNA.
Three novel palladium complexes have been prepared
and characterized by X-ray crystallography. The depro-
tonated quinoline-based ligands are coordinated to the
Pd atoms via the pyridine nitrogen and the phenolato
oxygen atoms, other two cis–positions are occupied by
two chlorido ligands. Spectroscopic instrumental meth-
ods were used to investigate the interaction of com-
plexes with DNA. Competitive binding studies showed
that the enhanced emission intensity of ethidium bro-
mide in the presence of DNA was quenched by the ad-
dition of the investigated complexes. The quenching
constants of Pd-complexes suggest that their affinity to
DNA was less than the classical intercalators. All three
compounds are cytotoxic, and their IC50 values are in
the range from 7.4 to 9.7 μM (A2780 cells) and from
22.1 to 24.5 μM (A2780/CP).
This work was supported by the Slovak Research and De-
velopment Agency under the contract No. APVV-0280-11,
by VEGA 1/0504/12,s Structural Funds EU No.
26240220071 and VVGS PF-2013-114.

The Göttingen Minipigs as a Model for Chronic Dermal
Toxicity

Sadloňová I.1    , Schmidtová Ľ.1, Kochan J.1, Múčková M.1,
Roman O.1, Hózová R.1, Flaškárová E.1, Tulinská J.2,
Líšková A.2, Kuricová M.2

1Hameln rds a.s., Section of Biological Studies, Horná 36, 
Modra
2Research Base of the Slovak Medical University,
Limbová 14, Bratislava, Slovak Republic

The minipig is acceptable as the non-rodent species in reg-
ulatory toxicity studies. It is advisable choice for dermal
studies because of his close resemblance of porcine skin to
human skin. Test item-loaded patches were administered
dermally on the dorsal midline of Göttingen  minipigs in
our study for nine months. Toxicokinetic data, hematologic,
clinical chemistry and immunologic parameters were eval-
uated. The health condition and behaviour as well as the
inspection of surrounding skin at application sites were per-
formed, too. Selected organs and tissues were processed
for histopathological examination. Three animals were ex-
cluded from the study due to hyperkeratosis affecting the
entire dorsal area. Some other animals showed areas of hy-
perkeratosis of various size surrounding eyes and were lo-
calized also on the dorsal neck. Non-specific dermatitis
was not related to test substance. Transdermal delivery of
test item did not cause any changes of observed parameters.
The disadvantage of using Göttingen minipigs in chronic
dermal toxicity are the skin changes that occur in young
animals. Their primary cause is not exactly known.

Effects of Titanium Dioxide and Silver Nanoparticles
on In Vitro Steroid Hormone Secretion by Porcine
Ovarian Granulosa Cells

Sona Scsukova1   , Alzbeta Mlynarcikova1, Kvetoslava
Smolikova1, Eva Rollerova2

1Institute of Experimental Endocrinology, Slovak Academy
of Sciences, Bratislava, Slovak Republic
2Department of Toxicology, Slovak Medical University,
Bratislava, Slovak Republic

Metal nanoparticles (NPs) become increasingly introduced
into consumer products and biomedical applications. The
effects of NPs need to be properly understood, especially
their reproductive toxicity, because any shortcomings in
this regard would be reflected into the next generation. In
the present study, we examined the effects of titanium diox-
ide (TiO2) and silver (Ag) NPs on in vitro steroidogenesis
in ovarian granulosa cells (GCs). GCs isolated from
porcine ovarian follicles (4-6 mm) were incubated with dif-
ferent concentrations of TiO2 and Ag NPs (0.001-100
µg/ml) in the presence or absence of follicle-stimulating
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hormone (FSH, 1 μg/ml) or androstendione (A, 10-7 M)
for 72 h. At the end of the incubation, progesterone (P4)
and estradiol (E2) levels produced by GCs were meas-
ured in the culture media by commercial RIA and ELISA
kits.
Both NPs exerted significant dose-dependent inhibitory ef-
fect on basal and FSH-induced P4 secretion by GCs. Sim-
ilarly, A-stimulated E2 synthesis by GCs was reduced by
the action of tested NPs.
The results indicate that metal NPs might induce changes
in steroid hormone secretion by ovarian GCs and thereby
could modify reproductive functions.

Supported by grants VEGA 2/0165/11 and APVV-0404-11.

Pre-weaning Handling Influenced Coping with Stress
Situations in Adulthood.

Natalia Sedlackova   , Eduard Ujhazy, Michal Dubovický
and Mojmir Mach

Institute of Experimental Pharmacology and Toxicology,
Slovak Academy of Sciences, Bratislava, Slovakia.

Early stressful experiences significantly affect coping with
the stress in adulthood. The key factor is a developmental
window, particularly early postnatal period, which is criti-
cal. A growing body of data indicates that human suscep-
tibility to mood disorders such as depression and anxiety
can be determined early in life.
We examined whether mild stress represented by the daily
handling of animals during sensitive period of development
(days 0-21 post partum) will be reflected in coping with
stressful situations in adulthood. The rats after weaning un-
derwent behavioral tests such as open field (OF), elevated
plus maze (EPM) and forced swimming test (FST). 
Open field activity was influenced by early postnatal han-
dling only in males. Stressed animals were more active and
failed to habituate to the new environment represented by
open filed arena. In the EPM we observed that handled an-
imals spent more time in the open arms and less time in the
closed arms than control animals. In the FS, handled ani-
mals spent more time actively trying to climb the walls of
the glass cylinder and latency to immobility was signifi-
cantly longer compared to control.  
In conclusion we demonstrated that early postnatal stress
influences coping of animals with stress in adulthood. 

This study was supported by VEGA 2/0107/12 and VEGA
2/0081/11.

Effect of Thiomersal on Mercury Content in Dog’s Hair
Before and After Vaccination

Lenka Sedláčková   , Tomáš Král, Marie Ševčíková,
Kamila Kružíková, Zdeňka Svobodová

Department of Veterinary Public Health and Toxicology,
Faculty of Veterinary Hygiene and Ecology, University of
Veterinary and Pharmaceutical Sciences Brno, Palackého
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The aim of this study was to determine the content of total
mercury in hair of dogs after vaccination with vaccines
containing thiomersal preservative. Thiomersal contain
49.55 % of ethylmercury. We were included 48 dogs in the
experiment. Hair samples were collected on days 0, 10, 15,
20 and 25. In the monitored individuals, feed samples were
also taken. Total mercury content in hair, granules and vac-
cines was determined by the direct method of cold vapours
using an AMA 254 (Altec Ltd., Czech Republic). We used
the Wilcoxon test for statistical evaluation. Concentration
of total mercury in dog’s hair ranged from 0.001 to 0.560
mg.kg-1. There is no significant correlation between vac-
cine with thiomersal preservative and content of mercury
in dog’s hair. Results show that vaccines do not increase
total mercury content in hair of dogs but consumption of
feed with fish increases mercury content.

Testing of the Effects of AChE Inhibitors on the Mus-
carinic M1 Receptors

Sepsova V.1    , Soukup O.2, Zdarova Karasova J.2

1Department of Toxicology, Faculty of Military Health Sci-
ences, University of Defence, Brno
2Department of Public Health, Faculty of Military Health
Sciences, University of Defence, Brno

The mechanism of Alzheimer's disease (AD) is currently
still unclear. The cholinergic hypothesis is related with
synaptic dysfunction, especially reducing activity acetyl-
cholintransferase, depletion of acetylcholine in central
synapses and reduction of nicotinic (nAChR) and mus-
carinic (mAChR) receptors. Inhibitors of acetyl-
cholinesterase (AChEI) are used as drugs in the treatment
of AD. They increase the concentration of acetylcholine
(ACh), the main agonist of nAChR and mAChR. 
The aim was to test how the selected AChEI affect M1
mAChR subtype. Their possible agonistic activity could
then raise cholinergic activity in AD patients.
The testing was performed using the CHO cell line stably
expressing the M1 subtype mAChR. After addition of the
fluorescent Ca2+ indicator (Fluo-4 AM), agonist carba-
chol (EC80 = 15x10-6) and a concentration range of
AChEI (10-7-10-3) in 96 well plate were measured fluo-
rescence values and relative to control. Agonistic and an-
tagonistic effects of AChEI were analyzed using the
statistical program GraphPad Prism6.
Unfortunately, so far, none of the tested AChEI showed ag-
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onist activity at M1 receptors. Individual AChEI but also
varied in order of inhibition concentrations (IC50).
This work was supported by Ministry of Defence, Czech
Republic: A long- term organization development plan
1011.

Effect of Copper Based Pesticides on Oxidative Stress
Biomarkers and Histopathological Changes in Liver of
Common Carp

Sevcikova M.1    , Modra H.1, Plhalova L.1 Skoric M.2, Kizek
R.3, Svobodova Z.1
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The objective of this study was to evaluate subchronic
effect of copper oxychloride and copper sulphate on ox-
idative stress parameters and histopathological changes
in liver of common carp (Cyprinus carpio). Fish were ex-
posed to sublethal concentrations of commercial formu-
lation Kuprikol 50 (84 % copper oxychloride) and copper
sulphate for 28 days. Selected biomarkers of oxidative
stress (catalase, glutathione peroxidase, glutathione re-
ductase, reduced/oxidised glutathion ratio, metalloth-
ioneins and lipid peroxidation) and detoxifying enzyme
(glutathione-S-transferase) were determined to evaluate
oxidative stress in fish liver. Significant differences were
found in enzyme activities. Histopathological examina-
tion revealed pathological lesions in both tested sub-
stances.
This study was supported by IGA 22/2013/FVHE.

Carbamazepine Teratogenic Effects on Cardiomyocytes
in In Vitro system-Possible Protective Role of Antioxi-
dants

Shaikh Qureshi W.M  , Latif M.L, Garle M, Mokry J,
Parker T.L, Pratten M.K

School of Biomedical Sciences, Queens Medical Centre,
The University of Nottingham, UK  NG7 2UH

Carbamazepine (CBZ) use during pregnancy increases
cardiovascular anomalies. The chick cardiomyocytes
Micromass (MM) system involves culture of fetal heart
cells while in other system D3 mouse ES cells were dif-

ferentiated into cardiomyocytes (ESDC). The CBZ ad-
dition in these systems predicts its teratogenic effects
on cardiogenesis. In MM the CBZ only inhibits the con-
tractile activity of cardiomyocytes, while in ESDC con-
tractile activity completely ceased around 200µM. The
addition of folic acid (FA) and ascorbic acid (AA) to
the MM system showed no improvement but in ESDC
AA recovered the lost contractile activity. The addition
of antioxidant enzyme SOD with CBZ doses showed
improved beating in MM with no effects in ESDC sys-
tem. With CBZ the ROS levels were found to be in-
creased in ESDC system only. The AA and SOD
showed protective effects on increased ROS production.
But contractile activity was recovered only with AA. In
MM the CBZ with AA elevates the ROS production
which might involve AA pro-oxidation properties. From
results it’s observed that the CBZ at the start of cardio-
genesis is more toxic compares to late stage cells. While
AA along with antioxidant properties also possesses
cardiogenic property which has counteracted the CBZ
toxic effects in ESDC system.

Influence of Fluoroquinolones on Avian Egg Incubation

Hana Skochova1    , Jitka Osickova1, Jiri Pikula1, Hana Ban-
douchova1, Jiri Kral1, Karel Ondracek1

1Department of Veterinary Ecology and Environmental
Protection, Faculty of Veterinary Hygiene and Ecology,
University of Veterinary and Pharmaceutical Sciences
Brno, Palackeho tr. 1/3, 612 42 Brno, Czech Republic

Veterinary antibiotics are used in many countries for treat-
ment of diseases and protection of health of animals. How-
ever, excessive application may leave residues of these
antibiotics in animal tissues. Huge amounts of antibiotics
are used around the world each year, but their influence
and the possibility of environmental damage remains un-
known. There are also concerns with regards to their po-
tential as a source of environmental pollution including
their toxic effects. 
The aim of this study was to evaluate the impact of selected
fluoroquinolones on avian embryos, their embryonic de-
velopment and reproduction parameters such as hatchabil-
ity. The experiment was carried out using fertilized chicken
eggs. The groups were exposed to various doses of en-
rofloxacinum and marbofloxacinum. 
The results of this study may help to provide new data on
the toxicity of antibiotics for birds and their adverse repro-
ductive effects. Depending on the dose, antibiotics in eggs
influenced the development of avian embryos and caused
a decrease in hatchability.

Acknowledgements: The internal Grant Agency of the Uni-
versity of Veterinary and Pharmaceutical Sciences Brno
supported the project 29/2013/FVHE.
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Visual-Man-In-Simulant-Test for the Evaluation of Per-
cutaneous Agent Vapor Exposure Through the Ingress
of a Personal Protective Ensemble

Jiří Slabotinský 1    , Pavel Častulík2

1National Institute for Nuclear, Biological and Chemical
Protection v.v.i., Czech Republic
2Research Centre for Toxic Compounds in the Environ-
ment, Faculty of Science, Masaryk University Brno, Czech
Republic

Personal protective ensemble (PPE) when worn is the sub-
ject to pressure differentials across the garment due a body
movement and ambient wind flow creating ingress effects,
which may force hazardous vapor/aerosol through the clo-
sures, joints, outlet valves, cracks/holes or the barrier ma-
terial into the undergarment space and generate
percutaneous exposure. The most significant source of vari-
ation in susceptibility to percutaneous absorption of toxic
agents/simulants is individual body region variation, rela-
tive to body site, skin thickness and sensitivity. The Czech
Visual-Man-In-Simulant-Test (V-MIST) technology en-
ables to detect, localize and quantify penetration-ingress of
challenging simulant or CW agent through a PPE, visual-
ized local exposure isodoses on overall body surface and
calculate the local and the overall protection factors of a
PPE. In this regard the V-MIST can contribute to toxico-
logical assessment of the local and overall percutaneous
vapor exposure as a part of the Body Region Hazard Analy-
sis and Minimum Required Exposure Dosage. Thus, selec-
tion of appropriately PPE´s designs and materials based on
differential body region susceptibility to agent vapor expo-
sures is appropriate and requires systematic attention also
from the dermal toxicology point of view.

Effects of Terbuthylazine on Oxidative Stress in Com-
mon Carp (Cyprinus carpio)

Andrea Slaninová    , Jana Blahová, Martin Hostovský, He-
lena Modrá, Daniel Bednář, Zdeňka Svobodová

Faculty of Veterinary Hygiene and Ecology, University of
Veterinary and Pharmaceutical Sciences Brno

Terbuthylazine belongs to the triazine herbicides group and
it is used as a broad spectrum pre- or postemergence her-
bicide in agriculture. Effects of terbuthylazine on common
carp were observed after 24h exposure (day 1) to high pes-
ticide concentration and after a recovery period of 6 days
(day 7). In this study, a commercial herbicide formulation
Click 500 SC (terbuthylazine 500 g/l) was used, the test
concentration of terbuthylazine was 3.3 mg/l. Biomarkers
of oxidative stress such as glutathione (GSH), glutathione-
S-transferase (GST), glutathioneperoxidase (GPx), glu-
tathione reductase (GR), catalase (CAT) and the amount of
malonyldialdehyde (MDA) were determined in the liver of

carp. After 24h-exposure changes of analysed parameters
were not found out, on day 7 the activities of GST increased
(p < 0.01) and values of TBARS decreased (p <0.01). These
results showed high regeneration potential of the fish or-
ganism after a short-term exposure to terbuthylazine.
This research was supported by IGA VFU 17/2013/FVHE. 

Has Crowding Stress a Negative Impact on the Circu-
latory System of Young Hypertensive Female Rats?

Ruzena Sotnikova1    , Angelika Puzserova2, Peter Slezak2,
Peter Balis2, Miroslava Majzunova2, Ima Dovinova2, Iveta
Bernatova2

1Institute of Experimental Pharmacology and Toxicology,
Slovak Academy of Sciences, Bratislava, Slovakia
2Institute of Normal and Pathological Physiology, Slovak
Academy of Sciences, Bratislava, Slovakia

Genetic hypertension and social stress are supposed to be
associated with changes in bioavailability of NO, which
can be manifested by alterations in vascular reactivity. The
aim of the work was to study the influence of crowding
stress on blood pressure (BP) and functional state of the rat
aorta of young female spontaneously hypertensive rats
(SHR). Crowding was induced in 5-week-old rats by re-
duction of living space from 200cm2/100g of body weight
(controls) to 70cm2/100g of body weight. Two weeks later,
increased NO synthase (NOS) activity and decreased su-
peroxide production in the aorta was found in the stressed
rats but there were no changes in endothelial function and
BP. We summarize that changes  in NOS activity and su-
peroxide production in the aorta induced by crowding
stress were not sufficient for manifestation of endothelial
dysfunction and consequently for BP alteration.
This study was supported by the grants VEGA No.
2/0084/10, 2/0086/08 and APVV-0523-10.

Effect of Zeta-cypermethrin on Common Carp

A. Stara1    , Ch. Steinbach1, T. Wlasow2, P. Gomulka2, E.
Ziomek2, J. Machova1, J. Velisek1

1Research Institute of Fish Culture and Hydrobiology, Fac-
ulty of Fisheries and Protection of Waters, South Bohemian
Research Center of Aquaculture and Biodiversity of Hy-
drocenoses, University of South Bohemia in Ceske Bude-
jovice, Czech Republic
2Faculty of Environmental Sciences, University of Warmia
and Mazury, Olsztyn, Poland

The aim of this study was to assess the effect of pesticide
product Fury 10 EW (containing zeta-cypermethrin
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100 g/L) on common carp (Cyprinus carpio). The effect
was assessed on the basis of the results of acute toxicity
tests and on the comparison of results of oxidative stress
and antioxidants biomarkers in tissues. The 96hLC50 value
of Fury 10 EW was 13.8 μg/L. Oxidative damage was not
detected in the experimental carps, however there were sig-
nificant statistical differences in tissue antioxidant bio-
markers after acute exposure of 13.8 μg/L Fury 10 EW
compared to control fish.  Antioxidants act as a very im-
portant protective system against oxidative damage to cells
and tissues and keeping them in balance.
Supported by the CENAQUA No. CZ.1.05/2.1.00/01.0024,
Project No. 084/2013/Z and Project no. 0804. 0809 UWM.

In Vitro and In Vivo Induced Neurodegeneration by
Trimethyltin in Wistar Rats

Veronika Stara  , Natalia Sedlackova, Mojmir Mach,
Zdenka Gasparova
Institute of Experimental Pharmacology and Toxicology,
Slovak Academy of Sciences, Bratislava, Slovakia

Neurodegenerative diseases represent a serious health prob-
lem. Patients with Alzheimer-like dementia suffer from
memory dysfunctions and in the late state of the disease
the quality of their life is highly aggravated. A number of
research institutions labor for finding new prospective drugs
to slow down brain degeneration. Mechanisms involved in
brain impairment are studied on postmortem brains or on
experimental models of Alzheimer disease (AD), including
transgenic rats with plaques and tau pathology, Tg-be-
taCTF99/B6 or APP/PS1 transgenic mice, etc. Attention has
been attracted by a model of trimethyltin (TMT)-induced
neurodegeneration which exerts several common features
with AD. In the present work we studied in vitro and in vivo
induced neurodegeneration by TMT in male Wistar rats.
Concluding, reduced synaptic activity elicited by in vitro
TMT action in the hippocampus corresponded with the re-
duced ability of rats to learn and remember, tested in Morris
water maze, after in vivo application.
Supported by VEGA 2/0048/11 and 2/0107/12

Pre-weaning Handling Influenced Expression of Oxy-
tocin in Hypothalamic PVN of Adult Rats

Peter Stefanik 2    , Zuzana Dzirbikova 2, Lucia Olexova 2,
Natalia Sedlackova 1, Eduard Ujhazy 1 and Mojmir Mach 1

1Institute of Experimental Pharmacology and Toxicology,
Slovak Academy of Sciences, Bratislava, Slovakia
2Faculty of Natural Sciences, Comenius University
Bratislava, Department of Animal Physiology and Ethol-
ogy, Bratislava, Slovakia

Oxytocin (OT) is important for maternal behavior (labor,
lactation, social interaction). Although found in about equal
concentrations in both sexes, the physiological importance
of OT in males is still unclear. Previous studies have sug-
gested that OT may have important roles during stressful
conditions.
In our experiment, we studied effect of early postnatal han-
dling (stress factor) on the expression of OT in adulthood
using in situ hybridization OT mRNA as well as behavioral
changes (c.f. Sedlackova et al.). Adult offspring underwent
stressful condition represented by forced swimming test
and were inspected for OT expression changes. The gene
expression of OT in the paraventricular nucleus and also
anxiolytic effect of OT, which can be realized only by bind-
ing to OT receptor, was demonstrably higher in handled
rats as compared to controls. These changes were mainly
attributed to epigenetic alterations in promoter and regula-
tory regions methylation.
This work was supported by the Grants VEGA 2/0081/11
and 2/0107/12.

Mechanism of Action of Sulphur Mustard (SM).

Rudolf Stetina   , Petr Jost, Martina Jilkova,  Hana Svo-
bodova 

Department of Toxicology, Faculty of Military Health Sci-
ences, University of Defence, Hradec Kralove, Czech Re-
public

SM –induces massive poly-(ADP-ribosis) synthesis, lead-
ing to ATP depletion. These effects of SM are studied in
cell cultures using concentrations higher than 100 µM.
However, much lower concentrations (0,1-10 µ) induce
breaks and cross links (CL) in the DNA. We have followed
the concentration and time – dependent effects of SM,
measuring the cell viability, colony forming capacity of
cells, and the induction and repair of DNA cross links in
SM- treated human A549, Chinese hamster ovary (CHO),
subline AA8, and its mutant UV-20 defective in DNA re-
pair. We have estimated, that cells are able to form colonies
only up to concentration of SM inducing amount of CL that
can be repaired (up to 2-3 µM). UV-20 mutant cells are 20
times more sensitive to SM compared to normal AA8 cell,
showing the role of DNA repair in the SM effect. However,
the UV-20 cells unhook CL with the same efficiency like
AA8. Therefore, some other DNA lesions than CL are re-
sponsible for the inhibition of cell division. 
This work was supported by a long-term organization de-
velopment plan 1011.

The Effect of Benzo[a]pyrene on Metabolic Activation
of Anticancer Drug Ellipticine in Mice
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Marie Stiborová1    , Věra Černá1, Eva Frei2

1Department of Biochemistry, Faculty of Science, Charles
University, Prague
2Division of Preventive Oncology, German Cancer Re-
search Center, Heidelberg

Ellipticine is an anticancer drug, whose pharmacological
efficiency and/or genotoxic side effects are dependent on
its cytochrome P450 (CYP)- and/or peroxidase-mediated
activation. We evaluated a role of CYP1A and 3A in meta-
bolic activation of ellipticine, using the HRN [Hepatic CYP
Reductase (POR) Null] mice, in which POR is deleted in
hepatocytes, resulting in the loss of most hepatic CYP func-
tion. Moreover, levels of CYP1A, 3A and POR proteins
and their enzyme activities were modulated in HRN and
wild-type (WT) mice by their treating with benzo[a]pyrene
(BaP). Exposure of mice to BaP resulted in an increase in
levels of ellipticine-DNA adducts formed by hepatic mi-
crosomes of both WT and HRN mice that are generated
from 12-hydroxy- or 13-hydroxyellipticine. Treatment of
mice with BaP shifts a degree of ellipticine activation due
to CYP1A and 3A; a higher contribution of CYP1A to el-
lipticine-DNA adduct formation than of CYP3A was found
in BaP-treated mice.
Supported by P301/10/0356, UNCE204025/2012

Dicoumarol Inhibits Rat NAD(P)H:Quinone Oxidore-
ductase In Vitro and Induces its Expression In Vivo

Marie Stiborová1   , Kateřina Levová1, František Bárta1,
Miroslav Šulc1, Petr Hodek1, Eva Frei2, Volker M. Arlt3,
Heinz H. Schmeiser4

1Department of Biochemistry, Faculty of Science, Charles
University, Prague
2Division of Preventive Oncology, National Center for
Tumor Diseases, German Cancer Research Center, Hei-
delberg
3Analytical and Environmental Sciences Division, MRC-
HPA Centre for Environment and Health, King’s College
London
4Research Group Genetic Alterations in Carcinogenesis,
German Cancer Research Center, Heidelberg

Dicoumarol is an inhibitor of NAD(P)H:quinone oxi-
doreductase (NQO1) and contributes to genotoxicity of
nephrotoxic and carcinogenic aristolochic acid I. AAI
causes Aristolochic acid nephropathy and also Balkan
endemic nephropathy. NQO1 is the most efficient cy-
tosolic enzyme responsible for AAI activation to
species forming AAI-DNA adducts. We demonstrate for
the first time that dicoumarol can also act as inducer of
NQO1 in kidney and lung of rats in vivo. Such an in-
duction increased a potency of these cytosols to activate
AAI and elevated AAI-DNA adduct levels in ex vivo

incubations of AAI with cytosols and DNA.
Supported by 303/09/0472 and UNCE204025/2012

Carcinogenicity and Nephrotoxicity of Aristolochic
Acid I is Dictated by Enzymes Catalyzing its Activation
and Detoxication

Marie Stiborová1     , Kateřina Levová1, Eva Frei2, Volker
M. Arlt3, Heinz H. Schmeiser4

1Department of Biochemistry, Faculty of Science, Charles
University, Prague
2Division of Preventive Oncology, German Cancer Re-
search Center, Heidelberg
3Analytical and Environmental Sciences Division, MRC-HPA
Centre for Environment and Health, King’s College London
4Research Group Genetic Alterations in Carcinogenesis,
German Cancer Research Center, Heidelberg

Aristolochic acid causes Aristolochic acid nephropathy and
associated urothelial malignancies, and is hypothesized to
be responsible also for Balkan endemic nephropathy.
NAD(P)H:quinone oxidoreductase (NQO1) is the most ef-
ficient cytosolic nitroreductase activating AAI. AAI is also
activated by cytochrome P450 (CYP) 1A1 and 1A2. Ana-
lyzing expression levels of proteins and measuring
the marker activities of NQO1, CYP1A1 and 1A2 enzymes
in cytosols and microsomes isolated from several organs
of genetically modified animal models, we found that
these enzymes contribute to both activation of AAI to AAI-
DNA adducts and its detoxication to AAIa in these model
animals exposed to AAI. 
Supported by 303/09/0472, UNCE204025/2012

Cytochrome b5 is Induced by Aryl Hydrocarbon Recep-
tor Ligands, Benzo[a]pyrene and Ellipticine

Marie Stiborová1    , Michaela Moserová1, Iveta Mrízová1,
Věra Černá1, Eva Frei2, Volker M. Arlt3

1Department of Biochemistry, Faculty of Science, Charles
University, Prague, Albertov 2030,128 40 Prague 2, Czech
Republic
2Division of Preventive Oncology, National Center for
Tumor Diseases, German Cancer Research Center
(DKFZ), Im Neuenheimer Feld 280, 69 120 Heidelberg,
Germany
3Analytical and Environmental Sciences Division, MRC-
HPA Centre for Environment and Health, King’s College
London, London, United Kingdom

Cytochromes b5, a protein of the endoplasmic reticulum, is
involved in various biosynthesis pathways and in hydrox-
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ylation reactions catalyzed by cytochromes P450
(CYP). We found an increase in cytochrome b5 on
the protein and mRNA levels after treating rats and
mice with two aryl hydrocarbon receptor ligands, ellip-
ticine and BaP. Cytochrome b5 modulates CYP1A-
and/or CYP3A4-mediated metabolism of BaP and/or el-
lipticine and increases their activation to reactive
species forming DNA adducts. Such an induction re-
sulted in an increase in their pharmacological and/or
genotoxic properties.

Supported by P301/10/0356 and UNCE204025/2012

Globin-coupled Heme-based Oxygen Sensor Protein
YddV and its Uncommon Heme Oxygenase Activity

Martin Stráňava1     , Markéta Martínková1, Lucie Muchová2,
Petr Man3, Marie Stiborová1, Toru Shimizu1

1Department of Biochemistry, Faculty of Science, Charles
University in Prague, Hlavova 8, 128 40 Prague 2, Czech
Republic
2Institute of Clinical Biochemistry and Laboratory Diag-
nostics, 1st Medical Faculty, Charles University in Prague,
Na Bojišti 3, 12808 Prague 2, Czech Republic
3Laboratory of Protein Architecture, Institute of Microbi-
ology, Academy of Sciences of the Czech Republic,
Vídeňská 1083, 142 20 Prague 4, Czech Republic

YddV from E. coli belongs to the newly described
group of heme-based gas sensor proteins. It consists of
N-terminal sensor domain detecting O2 molecule and C-
terminal function domain synthetizing important second
messenger cyclic di-GMP. During the study of the iso-
lated sensor domain (AA 1–153) of the YddV protein,
we found out that substitution of the Leu 65, in the
sensing site, for Asn converts this sensor domain into
enzyme with heme oxygenase activity. Heme to verdo-
heme transformation was proved by combination of
several methods (UV-VIS spectrofotometry, measure-
ments of the CO gas amount produced during the reac-
tion and mass spectrometry).

Chemical Warfare Agents – Why Today?

Hana Svobodová1     , Rudolf Štětina1, Jiří Kassa1, Petr Jošt1,
Hana Sovová2

1Fakulta Faculty of Military Health Sciences, University
of Defense / Trebesska 1575 Hradec Kralove, 500 01
2University Hospital Hradec Kralove / Sokol 581, Hradec
Kralove 50005

Chemical warfare agents (CWA) (Nerve agents - soman,
tabun, sarin; blister agents – sulfur mustards, etc.) are poi-
sonous substances produced absolutely for military pur-
poses – to incapacitate or kill an adversary. Poisoning
treatment was therefore the domain of rather military than
civilian doctors.
Gradually, this issue has moved towards the civilian sphere:
CWA are utilized by various interest groups (terrorist, reli-
gious, etc.), commonly used in agriculture where accidental
poisoning or targeted suicidal attempts  by organophos-
phate fertilizers may occur and unfortunately chemical or
other accidents are no exceptions as well.
The Armed Forces of the Czech Republic, is equipped in
terms of CWA poisoning with drugs intended for the first
non-professional aid, professional medical first aid and also
maintains required supplies of profylactic agents to mini-
mize the threat of intoxications.
The question is – what steps should be followed by medical
staff members of prehospital care or Emergency, if they
have no military equipment at their disposal?

Free-radical Degradation of High-molar-mass Hyaluro-
nan Induced by Ascortabe plus Cupric Ions: Potential
Protective Properties of the Bardejovské Kúpele - Spa
Curative Waters – Alžbeta and Klára

Dominika Topoľská1   , Katarína Valachová1, Ladislav
Šoltés1, Peter Rapta2, Mária Baňasová1, Ivo Juránek1

1Institute of Experimental Pharmacology and Toxicology,
Slovak Academy of Sciences, SK-84104, Bratislava, Slova-
kia
2Institute of Physical Chemistry and Chemical Physics,
Faculty of Chemical and Food Technology, Slovak Univer-
sity of Technology, SK-81237 Bratislava

Mineral waters can be classified in many ways accord-
ing to their distinctive chemical, physical elements,
such as temperature, molecular concentration, chemical
composition, and mechanisms of therapeutic action.
The composition and physical properties of spa waters
are varied. Bardejovské Kúpele-spa mineral waters are
natural, slightly to moderately mineralized, with heal-
ing effects. They are classified as hydrocarbonic - con-
taining chloride and sodium - carbonic, cold, hypotonic,
with a relatively high boric acid content. The total min-
eralization ranges from 1,600 mg/liter to 9,400 mg/liter,
and that of carbonic oxide from 2,200 mg/liter to
3,800 mg/liter.

Subchronic Perinatal Asphyxia in Rats:  Postnatal Neu-
robehavioral Study
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Eduard Ujházy1     , Natália Sedláčková1, Michal Dubovický1,
Estera Csásarová1, Zdenka Gásparová1, Ingrid Bruck-
nerová2 and Mojmír Mach1

1Institute of Experimental Pharmacology & Toxicology,
SASc, Bratislava, Slovakia
21st Department of Pediatrics, Medical School Comenius
University, Bratislava, Slovakia

Perinatal asphyxia, which is considered a worldwide clin-
ical problem, is one of the most causes of low birth weight,
hypoxic ischemic encephalopathy and neuropsychological
handicaps. The aim of this study was to assess effects of
subchronic perinatal asphyxia (SPA) on behavioral out-
comes of offspring in Wistar/DV rats. Pregnant rats were
exposed to decreased saturation of oxygen (10.5% O2) in
controlled environment during sensitive stages of brain de-
velopment (days 19-20 of gestation) for 4 hours a day. We
studied effects of SPA on delivery, viability at birth, and
parameters of postnatal development (neuromotor and re-
flex development, sensory function). Behavioral changes
were assessed using battery of behavioral tests up to adult-
hood, i.e. exploratory behavior, learning and memory
processes, anxiety and behavioral despair. Results showed
that SPA induced intrauterine growth retardation persistent
up to day 21 post partum. No impairment of neuromotor
and reflex development was observed, however hypoxic
offspring was less active in one-day open field test and had
increased immobility. Working memory tested in water
maze was not impaired by SPA. Although the test for anx-
iety did not reveal statistically significant differences be-
tween groups, SPA did cause subtle anxiety-like behavior. 
This work was supported by the Grants VEGA 2/0081/11,
2/0084/11 and 2/0107/12.

Trends in CNS Affecting Drugs in the Calls to the Tox-
icological Information Center in 1997-2012

Urban M.1    , Navrátil T.1,2, Pelclová D.1

1Toxicological Information Center, Department of Occu-
pational Medicine, 1st Medical Faculty, Charles University
and General Teaching Hospital, Na Bojišti 1, 120 00
Prague, Czech Republic
2J. Heyrovský Institute of Physical Chemistry, AS CR, v. v.
i., Dolejškova 3, 182 23 Prague, Czech Republic

Toxicological Information Center (TIC) provides consul-
tations concerning treatment of poisoning due to pharma-
ceuticals or chemicals. The drugs affecting the central
nervous system (CNS) represented the biggest part (39.8%)
of calls due to all drug poisonings in 1997-2012. 
Whereas the number of calls caused by poisoning with tri-
cyclic antidepressants (TCA) decreased (by 366.7%), the
number of calls due to selective serotonin reuptake in-
hibitors (SSRIs) and other antidepressants overdose in-

creased (by 1347.4%). The toxicity of the dose of SSRIs
and other antidepressants was evaluated as lethal in 1.6%
calls comparing to 8.6% in TCA.
A significant increase was found in the number of calls due
to  benzodiazepines (by 359.8%), whereas a decrease was
seen in barbiturates (by 340%). The toxicity of the doses
of benzodiazepines was considered lethal only in 0.5%
calls comparing to 14.6% in barbiturates. The prognosis of
poisoning caused by benzodiazepines was rather severe/se-
vere in 0.7% only, which is in contrast to 9.1% in barbitu-
rates.
Current trend of preferential prescription of drugs with im-
proved safety profile to those routinely prescribed in the
past brings a beneficial effect in a lower severity and better
prognosis of intoxications.
Acknowledgement: Prvouk P25/1LF/2.

Red-wine Flavonoids

Tereza Vacková   , Petr Hodek, Eliška Brabencová, Jiří
Hudeček

Department of Biochemistry, Faculty of Science, Charles
University in Prague, Hlavova 2030/8, Praha 2, 12840
Czech Republic

Flavonoids are plant secondary metabolites of varying
chemical structure. Here, we deal with flavonoids in red
wine (anthocyanins and tanins), which are determining its
taste, color and other sensoric properties.
We analyzed (RP-HPLC and CIELab colorimetry) the
changes during ageing and oxidation of red wines. Two
samples treated with SO2, obtained from a semi-commer-
cial winery (Svatovavřinecké 2010, 2012), and one sample
of a domestically prepared wine (without SO2) were
analysed, and followed for 2 months of ageing.
In younger wines, the monomeric and copigmented antho-
cyanins prevail. With ageing, polymerised pigments in-
crease (70%), and the color shifts to blue-red. It is
stabilised against oxidation, and against bleaching with
SO2. The SO2-untreated wine is darker and contains less
malvidine.
We analyzed also a drug preparation (Antistax, Boehringer
Ingelheim), used for treatment of leg vein blood circula-
tion, and based on extract of red vine leaves. The principal
components were delphinidin and hyperoside.
Acknowledgment: This work was supported by GACR
P303/12/G163 project.

Evaluation of the Toxicity of Six Triazine Pesticides to
Signal Crayfish (Pacifastacus Leniusculus).

J. Velisek   , A. Kouba, A. Stara
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Research Institute of Fish Culture and Hydrobiology, Fac-
ulty of Fisheries and Protection of Waters, South Bohemian
Research Center of Aquaculture and Biodiversity of Hy-
drocenoses, University of South Bohemia in Ceske Bude-
jovice, Czech Republic

Toxicity risks of agricultural pesticides to crustaceas are
pivotal. Currently, many questions remain unsolved regard-
ing toxicity of triazine pesticides to aquatic freshwater in-
vertebrates like crayfish. The aim of this research was to
evaluate the acute toxicity of six triazine pesticides to the
signal crayfish (Pacifastacus leniusculus), which was cho-
sen as an alternative test organism to fish by using the semi
static baths. Signal crayfish of 49.0-81.5 mg weight and
12.8-16.0 mm total length were selected for this bioassay
experiments. The trials were tested in triplicates. 96hLC50
values for juvenile signal crayfish were: 12.1 mg/L
atrazine, 13.9 mg/L terbutryne, 14.4 mg/L prometryne, 19.5
mg/L hexazinone, 30.6 mg/L metribuzine, and 77.9 mg/L
simazine.
This research was supported by the CENAQUA No.
CZ.1.05/2.1.00/01.0024 and Project No. 084/2013/Z.

Alternative Method for Assessment of Skin Sensitiza-
tion: Non-radiolabelled Local Lymph Node Assay
LLNA:DA

Alena Vlková   , Kristina Kejlová, Dagmar Jírová, Hana
Bendová

Centre of Toxicology and Health Safety, National Institute
of Public Health,  Prague, Czech Republic

Historically, the sensitizing potential of chemicals and
consumer products has been evaluated by guinea pig
test (GPT) methods. Due to ethical and scientific rea-
sons, a substitute of this test, the Local Lymph Node
Assay (LLNA) has been validated in 2002. The basic
principle underlying the traditional LLNA is that chem-
ical sensitizers induce a primary proliferation (induc-
tion phase) of lymphocytes in the LN draining the site
of chemical application which can be quantified by
radio-labelled thymidine incorporation into the LN cel-
lular DNA. The newly validated LLNA:DA (2010) is
based on the use of measuring ATP content, correlating
to the living cell number, by a bioluminiscence method
and thus eliminates the potential for occupational and
environmental exposure to radioactivity. The LLNA
provides a quantitative endpoint, dose-responsive data
and allows for prediction of potency. In comparison
with GPT, the test procedure uses a reduced number of
animals and a shorter test period,  stress and injury of
the animals is considerably minimized. At the Centre of
Toxicology the method was implemented and internally
validated using selected chemicals from the ECVAM
validation study.

3,6,9-Trisubstituted Acridine Derivatives as New Anti-
tumor Compounds

Maria Vojtickova   , Ladislav Janovec, Jan Imrich

P. J. Safarik University in Kosice, Faculty of Science, In-
stitute of Chemistry,  041 67 Kosice, Slovakia

Acridine derivatives possess antibacterial, antiviral, and an-
titumor properties. An important target for anticancer ther-
apy is the enzyme telomerase and telomeres, which form
G-quadruplexes as four-stranded DNA structures. Telomere
maintenance is crucial for unlimited proliferation of cancer
cells, thus design of drugs targeting the telomeric G-
quadruplex DNA is a rational and promising approach for
the anticancer therapy.
A synthetic approach toward novel 3,6,9-trisubstituted acri-
dine derivatives able to interact with quadruplexes was
based on our previous experience with a Jordan-Ullmann
reaction. The key step was the preparation of 3,6-diisoth-
iocyanate that was employed in the next reaction leading
to bis-thioureas and -ureas and further introduction of
amino substituents to the position 9 of acridine. Biochem-
ical and biological properties of synthesized compounds
are under study.  
The financial support from the Slovak Grant Agency VEGA
(1/0672/11, 1/0001/13) and UPJS-VVGS 40/12-13, VVGS-
PF-2013-78 is gratefully acknowledged. 

Changes of Rat Renal Artery Reactivity Induced by
Long-term Intoxication by Carbon Tetrachloride

Róbert Vojtko1   , Jana Muchová2, Miriam Petrová1, Viera
Kristová1

1Department of Pharmacology and Clinical Pharmacol-
ogy, 2Department of Medical Chemistry, Biochemistry and
Clinical Biochemistry, Faculty of Medicine, Comenius Uni-
versity, Bratislava

Carbon tetrachloride (CCl4) is a toxic compound known for
its noxious effects to the liver and kidney as well as serious
damage of endothelial cells. In our experiment we followed
possible changes of rat vascular reactivity induced by 10
weeks administration of CCl4 and pycnogenol (extract from
pine Pinus maritima). Segments of renal arteries from adult
male Wistar rats were subjected to series of contractions
induced by successively increasing bolus doses of nora-
drenaline (0,5; 1; 3; 6; 10 μg). Finally, after precontraction
there was induced a relaxation by single bolus dose of
acetylcholine (20 μg). Furtherly, recorded contractile re-
sponses were assessed by two ways: descriptive method
and computational modeling. We found apparent decline
in relaxatory responses in the CCl4 group compared to the
control group, not recovered by pycnogenol. Computer-
based modeling showed several significant differences in
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the characteristic parameters of vessel responses in the
CCl4 group compared to the control group, which determi-
nation is unavailable for descriptive evaluations.
Acknowledgment: This work was supported by grants
VEGA SR nr. 1/1133/11 and 1/0501/11.

Current State of Drugs of Abuse Bioanalysis in Forensic
and Clinical Toxicology – A Review

Viktor Vorisek1    , Ales Bacina2, Martin Mzik1,2, Ladislava
Pavlikova1, Pavel Zivny1,2 and Vladimir Palicka1,2

1Institute of Clinical Biochemistry and Diagnostics, Uni-
versity Hospital Hradec Kralove, Czech Republic
2Charles University in Prague, Faculty of Medicine in
Hradec Kralove, Czech Republic

Juridical definition of the term drug of abuse is any sub-
stance the possession or supply of which is restricted by law.
Such drugs are known as schedule substances. Nowadays
we are confronted to an increasing occurrence of these sub-
stances including many uncontrolled (legal)structural types.
Over the last five years forensic and clinical toxicologists
have come into contact in their practice with cathinones,
piperazine and pyrrolidinophenone derivates, tryptamine
designer drugs or some naphthoylindole (JWH) or cyclo-
hexylphenol (CP) type synthetic cannabinoid compounds
besides so-called classical amphetamines, methylene-
dioxymethamphetamine and other designer phenethy-
lamines, opiates, benzodiazepines, natural cannabinoids,
gammahydroxybutyrate and related drugs or ketamine. As
a result of the increase in abuse of newly synthesized chem-
icals tandem mass spectrometry have become crucial part
of analytical qualitative and quantitative determination in
biological matrices. GC-MS is still considered as the gold
standard of analytical toxicology, however, polar and semi-
volatile compounds are difficult to analyze using this tech-
nique,so the use of convenient type of LC-MS-MS is
recently described as an indispensable analytical tool.
Work is supported by MH CZ-DRO (UHHK, 00179906)
and the programme PRVOUK P37/11

Effect of Palmatine on CYP1A Expression in Human
Hepatocytes and HepG2 Cells

Jiri Vrba   , Denisa Gerhardova, Jitka Ulrichova

Department of Medical Chemistry and Biochemistry, Fac-
ulty of Medicine and Dentistry, Palacky University, Olo-
mouc, Czech Republic

The protoberberine alkaloid palmatine is one of the main
bioactive constituents of Rhizoma coptidis, a widely used

traditional Chinese medicine. The aim of our study was to
examine whether palmatine affects the expression of cy-
tochrome P450 (CYP) 1A1 and/or 1A2 in primary cultures
of human hepatocytes and human hepatoma HepG2 cells.
In HepG2 cells, palmatine induced a weak but significant
increase in mRNA and activity levels of CYP1A1 after 24
h exposure and at concentrations starting from 10 µM. At
50 µM concentration, palmatine increased the levels of
CYP1A1 mRNA and activity to 6.5-fold and 2.6-fold, re-
spectively, compared to control. In contrast, palmatine
caused only a slight increase in CYP1A1/2 mRNA levels
without affecting the CYP1A activity in human hepato-
cytes. We conclude that metabolic biotransformation may
be responsible for the inactivity of palmatine in human he-
patocytes and that the use of palmatine may be considered
safe in terms of possible induction of CYP1A enzymes.
The work was supported by grant LF_2013_008.

Methanol Outbreak In The Czech Republic In 2012:
121 Cases and 41 Deaths. Has It Been Different From
„Methanol Epidemies“ In Other European Countries?

Sergey Zakharov1    , Daniela Pelclová1, Tomas Navratil2

1Czech Toxicological Information Center, General Univer-
sity Hospital, First School of Medicine, Charles University
in Prague, Czech Republic
2Department of Biophysical Chemistry, J. Heyrovsky Insti-
tute of Physical Chemistry, AS CR, Prague, Czech Repub-
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Introduction. Mass methanol poisoning with 121 cases and
41 deaths occurred in the CR in 2012. 
Methods. In the retrospective study the data were analyzed
and compared with data from Estonia and Norway.  
Results. The total and hospital mortality (33.9% and 20.8%)
in CR was comparable with ones in Estonia (36% and 23%)
and Norway (29% and 18%). 75.2% of patients were symp-
tomatic on admission, in Norway and Estonia 77 % and
86 %. Gastrointestinal symptoms were the most common
symptoms in the CR (47.5%) and Estonia (49%), followed
by visual disturbances, dyspnea, and coma. In Norway the
visual disturbances (55%) were on the first place.
Conclusions. The probability of sequelae was lower in in-
termittent hemodialysis compared to continuous (p <0.05).
In the CR and Estonia approximately 60% of patients sur-
vived without sequelae (in Norway - 72%), half of the re-
maining 40% died and half survived with visual or CNS
sequelae. The most common were the visual ones (8.9 %
CR, 15.3 % Estonia). The significant difference between
the CR and Norway was present in the survivors with se-
quelae (19.8% vs. 9.8%). The Czech patients had the same
median pH as Norwegian ones, but compensated worse
the acidosis by respiratory mechanisms (median pCO2 4,1
vs. 2,8 kPa).
Research project No. P25/1LF/2.
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Oxime HI-6 Salts (Dichloride and
Dimethansulphonate): Hyaluronidase Effect on
Bioavaibility after i.m. Application

Jana Zdarova Karasova1  , Michal Pavlík2, Jaroslav
Chladek3, Daniel Jun2, Kamil Kuca 2,4
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Pigs were administered intramuscularly molar equivalents
of HI-6 salts (HI-6 dichloride – 10.71 mg/kg and HI-6
DMS 13.59 mg/kg) either with or without hyaluronidase
(60 U/kg). Hyaluronidase is supposed to increase tissue
permeability and diminishes discomfort caused by the in-
tramuscular injection. Doses of HI-6 salts corresponded
with standard HI-6 dichloride dose in one autoinjector
(500 mg) and were recalculated for one kilogram of body
weight.
Hyaluronidase application had increased tissue absorp-
tion and improved pharmacokinetic profile. The Cmax

was significantly higher in case of HI-6 DMS plus
hyaluronidase (29.6 ± 2.98 µg/ml) administration in-
crease compared to HI-6 DMS (23.8 ± 3.04 µg/ml) and
HI-6 dichloride (19.0 ± 0.93 µg/ml); both without
hyaluronidase. Bioavailability calculated as AUCtotal

(HI-6 DMS with hyaluronidase, 4119 ± 647 min.µg/ml)
was also significantly higher compared to HI-6 DMS
(2259 ± 329 min.µg/ml) and HI-6 dichloride
(1969 ± 254 min.µg/ml); both without hyaluronidase.
The results suggest that administration of HI-6 salt with
higher solubility is the first step in the improvement of ap-
plication strategy, but use some substances with spreading
effect (hyaluronidase) may also leads to better absorption
and better bioavailability.

This work was supported by Internal Grant Agency of Min-
istry of Health (Czech Republic), grant No. NT 12062.

Influence of Waste Water Treatment Plants on the Ac-
tivity of Liver Detoxifying Enzymes in Brown Trout
from Selected Czech Rivers

Lenka Zelnickova1   , Lenka Divisova1, Zuzana Siroka1,
Jana Blahova1

1Department of Public Veterinary Health and Toxicology,
Faculty of Veterinary Hygiene and Ecology, University of
Veterinary and Pharmaceutical Sciences Brno, Brno,
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The aim of the study was to assess concentration and ac-
tivity of liver detoxifying enzymes cytochrome P450 and
EROD, respectively. Brown trout was selected as the indi-
cator species. Samples were taken from selected rivers in
the Czech Republic, always upstream and downstream
from the waste water treatment plants (WWTP) to investi-
gate their influence on the content of pollutants in water
and the effect of such chemicals on liver enzymes in fish.
Sampling sites were located on small streams (Libotýňský
brook, Černý brook, Moravice). There were found statisti-
cally significant differences between different locations,
but only in Libotýňský brook, the significant difference ap-
peared in EROD also between the upstream and down-
stream sampling site. Downstream was found significantly
higher activity of EROD suggesting the release of pollu-
tants from this waste water treatment plant.

Study was supported by IGA 04/2012/FVHE.

Determination of Oxidative Stress Parameters in Fish
After Subchronic Exposure to Acetylsalicylic Acid

Živná D.   , Svobodová Z., Prášková E., Štěpánová S.,
Široká Z., Blahová J., Plhalová L., Maršálek P., Škorič M.

Department of Veterinary Public Health and Toxicology,
Faculty of Veterinary Hygiene and Ecology, University of
Veterinary and Pharmaceutical Sciences Brno, Palackého
1/3, 612 42 Brno, Czech Republic

The aim of this study was to investigate the effects of sub-
chronic exposure to acetylsalicylic acid on juvenile devel-
opment stages in zebrafish (Danio rerio) by using selected
oxidative stress biomarkers.
We performed a test according to the OECD No. 215 (Fish,
Juvenile Growth Test), 30 days old fish were used in the
test. The tested concentrations of acetylsalicylic acid were
0.004, 0.4, 40, 120 and 250 mg / l for 28 days. Products of
lipid peroxidation and antioxidant enzymes were deter-
mined as markers of oxidative stress. Especially changes
in the values of biotransformation (Glutathione S-trans-
ferase) and antioxidant enzymes (Glutathione reductase,
Glutathione peroxidase, Catalase), and products of lipid
peroxidation were significantly effected (p < 0.05; p <
0.01) at a concentrations of 40, 120 and 250 mg / l.

This research was supported by IGA VFU 12/2012/FVHE.
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