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BIOORGANIC AND PHARMACEUTICAL CHEMISTRY SECTION

HOW TO NOT KILL MOSQUITO: CYSTEINE-TARGETED INSECTICIDES

GÓRECKI, L.,1 ANDRÝS, R.,2 SCHMIDT, M.,1,2 KUČERA, T.,3 PSOTKA, M.,1,2  
SVOBODOVÁ, B.,1,3 HRABCOVÁ, V.,2,3 HEPNAROVÁ, V.,1,3 BZONEK, P.,2,3 JUN, D.,1,3  

KUČA, K.,2 KORÁBEČNÝ, J.,1,3 MUSÍLEK, K.1,2

1 Biomedical Research Centre, University Hospital in Hradec Králové, Czech Republic 
2 Department of Chemistry, Faculty of Science, University of Hradec Králové, Czech Republic 

3 Department of Toxicology and Military Pharmacy, Faculty of Military Health Sciences,  
University of Defence, Hradec Králové, Czech Republic 

e-mail: lukasgorecki@seznam.cz

Acetylcholinesterase cysteine-targeted insecticides against malaria vector Anopheles 
gambiae and other mosquitos have already been introduced. We have applied the olefin 
metathesis for the preparation of cysteine-targeted insecticides in high yields. The prepared 
compounds with either a succinimide or maleimide moiety were evaluated on Anopheles 
gambiae and human acetylcholinesterase with relatively high irreversible inhibition of 
both enzymes but poor selectivity. The concept of cysteine binding was not proved by 
several methods, and poor stability was observed with the chosen most potent/selective 
compounds in a water/buffer environment. Thus, our findings do not support the proposed 
concept of cysteine-targeted selective insecticides for the prepared series of succinimide 
or maleimide compounds.

The study was supported by Ministry of Health of the Czech Republic (Project 
No. NV16-34390A), University of Hradec Králové (Projects No. SV2115-2018, No. VT2019- 
2021 and postdoctoral job positions at UHK), and University of Defence (Faculty of 
Military Health Sciences, Long-term development plan and SV/FVZ2019/01).
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CYCLIZATION REACTIONS MEDIATED BY TRANSITION METALS

MATOUŠ, P., KADANÍK, M., MAŘÍKOVÁ, J., TIMORACKÝ, M.,  
KUNEŠ, J., POUR, M.

Department of Organic and Bioorganic Chemistry, Faculty of Pharmacy  
in Hradec Králové, Charles University, Czech Republic 

e-mail: matousp1@faf.cuni.cz

Synthesis of various types of heterocycles is possible from enyne precursors using cat-
ionic gold(I) species as catalysts. Our previous research on the cyclisation of propargyl vinyl 
ethers to dihydropyrans II1 as well as chemoselective cyclizations of β-propargylamino 
acrylic esters to dihydropyridines IV2 was extended to include nucleophile-assisted reac-
tions.

The optimized synthetic protocol was applied to the preparation of a library of substi-
tuted tetrahydropyridines V. Their further transformations via e.g. cycloadditions gave 
highly substituted isoquinoline derivatives VI.

Scheme 1. Gold(I)-Catalyzed Synthesis of Piperidine Aminals

The study was supported by the Grant Agency of Charles University (Project 
No. 1590119), from the project of Specific Academic Research (SVV 260 401/2019) and by 
the Czech Science Foundation (Project No. 18-17868S).

References
1.	MATOUŠOVÁ, E., RŮŽIČKA, A., KUNEŠ, J. et al.: Chem. Commun., 47, 2011, 6164–6199.
2.	MIKUŠEK, J., MATOUŠ, P., MATOUŠOVÁ, E. et al.: Adv. Synth. Catal., 358, 2016, 2912–2922.
3.	SAITO, A., KONISHI, T., HANZAWA, Y.: Org. Lett., 12, 2010, 372–374.
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SYNTHESIS AND REACTIVITY OF ELECTRONICALLY  
TUNED [3]DENDRALENES

ANTAL, R., BRŮŽA, Z., KRATOCHVÍL, O., POUR, M.

Department of Organic and Bioorganic Chemistry, Faculty of Pharmacy  
in Hradec Králové, Charles University, Czech Republic 

e-mail: antalr@faf.cuni.cz

Dendralenes are acyclic cross-conjugated polyenes with an interesting, as yet unexam-
ined reactivity and high potential for further synthesis.1 We have focused on the synthesis 
of variously substituted electron poor [3]dendralenes containing electron withdrawing 
groups (e.g. carboxylic group), or a combination of electron withdrawing and donating 
groups. Synthesis is based on readily available Z-metallodienes 1, which are subjected to 
Migita-Stille coupling2 yielding the intended final products 3 (Scheme 1). Syntheses and 
possible applications of new compounds in domino Diels-Alder sequences (Scheme 2) 
will be discussed. 

Scheme 1. Migita-Stille coupling

Scheme 2. Diels-Alder reactions

The study was supported from the project of Specific Academic Research (SVV 260 
401/2019), by the Grant Agency of Charles University (Project. No. 1348119) and by the 
Czech Science Foundation (Project No. 18-17868S).

References
1.	HENNING, H., SHERBURN, M.: Angew. Chem. Int. Ed., 51, 2012, 2298–2338.
2.	KRATOCHVÍL, J., NOVÁK, Z., GHAVRE, M. et al.: Org. Lett., 17, 2015, 520‒523.
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UNUSUAL 1,3-IZOMERIZATION: PREPARATION  
OF POLYSUBSTITUTED PYRAN-2-ONES

BRŮŽA, Z.,1 KRATOCHVÍL, J.,1 HARVEY, J. N.,2 RULÍŠEK, L.,3 NOVÁKOVÁ, L.,1  
KUNEŠ, J.,1 KOČOVSKÝ, P.,1,3,4 POUR, M.1

1 Department of Organic and Bioorganic Chemistry, Faculty of Pharmacy in Hradec Králové,  
Charles University, Czech Republic 

2 Department of Chemistry, Katholieke Universiteit Leuven, B-3001 Leuven, Belgium 
3 Institute of Organic Chemistry and Biochemistry, Academy of Sciences of the Czech Republic,  

Prague, Czech Republic 
4 Faculty of Natural Sciences, Charles University, Prague, Czech Republic 

e-mail: bruzazb@faf.cuni.cz

Originally discovered as minor by-products of our previous studies to the synthesis of 
disubstituted pyranones (Scheme 1)1, we developed preparation of isomeric trisubstituted 
derivatives into proper synthetic protocol.

Having optimized the reaction conditions, we were able to prepare a broad library 
of compounds in high yields using mild conditions. In addition, our synthetic protocol 
showed high tolerance of functional groups. Screening of chiral ligands was also per-
formed to probe the possibility of enantiocontrol over the newly introduced chiral centre.

We also performed quantum chemistry calculations in order to gain more insight into 
the mechanism of this transformation, which is seemingly unfavourable.

Scheme 1. General structures

The study was supported by the Grant Agency of Charles University (Project 
No. 1054216), by the Czech Science Foundation (Project No. 18-17868S) and from the 
project of Specific Academic Research (SVV 260 401/2019).

References
1.	KRATOCHVÍL, J., NOVÁK, Z., GHAVRE, M. et al.: Org. Lett. 17, 2015, 520−523.
2.	BRŮŽA, Z., KRATOCHVÍL, J., HARVEY, J. N. et al.: Chem. Eur. J. 2019, 25, 8053.
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PREPARATION, HPLC PURIFICATION, AND EVALUATION  
OF MODIFIED OLIGODEOXYNUCLEOTIDE PROBES

KOSTELANSKÝ, F., HAVLÍNOVÁ, Z., MILETÍN, M., ZIMČÍK, P.

Department of Pharmaceutical Chemistry and Pharmaceutical Analysis, Faculty of Pharmacy  
in Hradec Králové, Charles University, Czech Republic 

e-mail: kostelaf@faf.cuni.cz

Melting temperature difference between complementary and mismatched duplex has 
crucial role for discrimination of point mutations. Several oligodeoxynucleotide probes 
(ODNs) conjugated with melting temperature modifiers (acridine derivatives, modified 
Hoechst 33258) were prepared using copper-free click chemistry.1 13 and 18 bases long 
ODNs, containing one or two aza-dibenzocyclooctyne, were used. Modified ODNs were 
purified by zetadex gel filtration columns and HPLC. For HPLC purification PhenylHexyl 
column, triethylammonium acetate buffer (TEAA), and ACN in various ratios were used.2 
All samples were analysed using isocratic elution. Minor changes in ratio of TEAA and 
ACN were needed for optimization of elution times and resolution. Isocratic elution was 
used also for semipreparative HPLC. Two peaks were observed on all chromatograms 
(Fig. 1). They were identified as constitutional isomers and were taken together as one 
fraction.

Fig. 1. Chromatogram of probe modified by FK-27

HPLC purified ODNs were tested for ability to increase melting temperature (Fig. 2).

Fig. 2. Scheme of hybridization study

FAM (fluorescein)
BHQ (black hole quencher)
melting temperature modifier

∆T
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The study was supported by the Technology Agency of the Czech Republic (Project. 
No. 060/860681), by the Grant Agency of Charles University (Project No. 994218) and 
from the project of Specific Academic Research (SVV 260 401/2019).

References
1. KIM, E., KOO, H.: Chem. Sci., 10, 2019, 7835‒7851.
2. GILAR, M.: Anal. Biochem., 298, 2001, 196‒206.

SYNTHESIS OF 1-AMINOADAMANTANE SUBSTITUTED  
PHTHALOCYANINES AND STUDYING THEIR SUPRAMOLECULAR 

COMPLEXES WITH CUCURBITURIL

KOČIŠČÁKOVÁ, L., ZIMČÍK, P.

Department of Pharmaceutical Chemistry and Pharmaceutical Analysis, Faculty of Pharmacy  
in Hradec Králové, Charles University, Czech Republic 

e-mail: kociscal@faf.cuni.cz

Phthalocyanines (Pc) are macrocyclic compounds with central metal cation. They can 
be used for example as dyes, pigments, catalysts or as photosensitizers in photodynamic 
therapy in cancer treatment. One big limitation of Pc is their poor solubility and aggrega-
tion in water. Cucurbiturils (CB) are pumpkin shape macromolecules composed of various 
number of glycoluril monomers.1 They can bind guest molecules into their cavities. We 
used one of the strongest reported interaction between CB[7] and 1-aminoadamantane.2 
By creating a supramolecular complex of Pc and CB we should be able to improve solu-
bility and aggregation of Pc in water. Three phthalonitrile precursors were prepared and 
after cyclotetramerization reactions two Pcs LK3-Zn and LK14-Zn with four peripherally 
1-aminoadamantane substituents were synthesized. Photophysical properties of LK3-Zn 
were measured and were compared to its cucurbituril complex. Biological tests on HeLa 
cells showed ten times higher photodynamic activity of Pc-CB complex compared to Pc 
without CB.
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The study was supported from the project of Specific Academic Research (SVV 260 
401/2019) and by the Grant Agency of Charles University (Project. No. 1606119).

References
1. WIEMANN, M., JONKHEIJM, P.: Isr. J. Chem., 58, 2018, 314–325.
2. LIU, S., RUSPIC, C., MUKHOPADHYAY, P. et al.: J. Am. Chem. Soc., 127, 2005, 15959–15967.

ANIONIC AND CATIONIC PHTHALOCYANINES FOR PHOTODYNAMIC 
THERAPY AND THEIR INTERACTION WITH BOVINE SERUM ALBUMIN

KOLLÁR, J.,1 HALAŠKOVÁ, M.,2 MACHÁČEK, M.,2 ZIMČÍK P.1

1 Department of Pharmaceutical Chemistry and Pharmaceutical Analysis, Faculty of Pharmacy  
in Hradec Králové, Charles University, Czech Republic 

2 Department of Biochemical Sciences, Faculty of Pharmacy in Hradec Králové,  
Charles University, Czech Republic 

e-mail: kollarj@faf.cuni.cz

Phthalocyanines (Pcs) and their aza-analogues are macrocyclic compounds with inter-
esting photophysical properties (strong absorption in area over 600 nm and strong singlet 
oxygen production) highly suitable for the use in photodynamic therapy of cancer. The 
aim of this work was synthesis and study of interaction of symmetrical and unsymmetrical 
anionic and cationic Pcs with bovine serum albumin and effect of this interaction on their 
photodynamic activity. Symmetrical Pcs were obtained by cyclotetramerization reaction 
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(initiator magnesium butoxide) of one precursor while unsymmetrical Pcs were prepared 
by statistical condensation of phthalonitrile with 4,5-disubstituted phthalonitrile. Magne-
sium complexes were converted to metal-free ligands and then to zinc complexes. Basic 
hydrolysis of ester bonds was the last step of the synthesis of anionic Pcs. Quaternization 
of basic nitrogens was the last step of the synthesis of cationic Pcs. Pcs were tested on 
photodynamic activity in vitro on HeLa cells with different results in serum-free medium 
(SFM) and serum-containing medium (SCM). Effect of binding to serum proteins was 
studied as change in absorption and fluorescence spectra of Pcs after addition of bovine 
serum albumin. Obtained results corresponded well with change in photodynamic activity 
of these compounds in SFM and SCM.

The work was supported by the Czech Science Foundation (Project No. 19-14758Y) and 
from the project of Specific Academic Research (SVV 260 401/2019).

SYNTHETIC AND BIOLOGICAL STUDY ON RHODANINE DERIVATIVES  
AND THEIR OXYGEN ISOSTERES

KUČEROVÁ-CHLUPÁČOVÁ, M.,1 KONEČNÁ, K.,2 NOVOTNÁ, S.,2 DIEPOLTOVÁ, A.,2  
DUŠKOVÁ, A.,1 JANĎOUREK, O.,2 KUNEŠ, J.,3 DOLEŽAL, M.1

1 Department of Pharmaceutical Chemistry and Pharmaceutical Analysis, Faculty of Pharmacy  
in Hradec Králové, Charles University, Czech Republic 

2 Department of Biological and Medical Sciences, Faculty of Pharmacy in Hradec Králové,  
Charles University, Czech Republic 

3 Department of Organic and Bioorganic Chemistry, Faculty of Pharmacy in Hradec Králové,  
Charles University, Czech Republic 

e-mail: kucerom@faf.cuni.cz

Rhodanine derivatives have shown interesting biological activities. In the series of 
(Z)-5-arylmethylidenerhodanines, inhibition of Staphylococcus spp. was detected in the 
past.1 Recently, selected compounds were re-tested on collection strains and evaluated 
in advanced studies, e.g. bacteriocidal/bacteriostatic effect, and checkerboard with some 
standard antibiotics.

Despite the rhodanine scaffold (2-thioxothiazolidin-4-one) being included in the PAINS 
filter (pan assay interference compounds),2 it can serve in drug design for scaffold hopping 
approach.3,4 Oxygen isosteres of some (Z)-5-arylmethylidenerhodanines were prepared, 
tested on antimicrobial, including antimycobacterial, activity and compared with rhoda-
nines.

The study was supported by Research programme Development and Study of Drugs 
(Progres Q42) and from the project of Specific Academic Research (SVV 260 401/2019).

References
1.	DOLEŽEL, J.: Deriváty thiazolu jako potenciální léčiva (Derivatives of thiazole as potential drugs). Disserta-

tion thesis, Faculty of Pharmacy in Hradec Králové, Charles University, 2013.



15

2. BAELL, J. B., HOLLOWAY, G. A.: J. Med. Chem., 53, 2010, 2719–2740.
3. TOMAŠIČ, T., MAŠIČ, L. P.: Curr. Med. Chem., 16, 2009, 1596–1629.
4. MENDGEN, T., STEUER, C., KLEIN, D.: J. Med. Chem., 55, 2012, 743–753.

THE WAY FROM THE SYNTHESIS TO POTENTIAL CLINICAL  
TRIALS – FOCUSED ON CANDIDATE ANTIBACTERIAL DRUGS,  

CHALCONES
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Chalcones and their derivatives represent a group of compounds with a wide range of 
biological activities.1 According to this fact, these compounds can be rightfully included 
in the group of a privileged structures in medicinal chemistry and they represent promising 
starting points for new drug design.

In our study, we have focused on the investigation of the antimicrobial activity of newly 
designed and synthesized chalcone derivates. The total number of twelve compounds has 
been subjected to evaluation of antimicrobial potential. Based on the results from the basic 
methodical approach for the antimicrobial activity testing, two of these compounds were 
selected for advanced preclinical study.

In the advanced study, the antibacterial activity was confirmed by using bacterial 
strains, clinical isolates that fully represent the epidemiological situation in medical prac-
tice. Further, the investigation of in vitro (HepG2 cell line) and in vivo toxicity (acute and 
subacute toxicity testing, the invertebrate model Galleria mellonella)2 was done. In view 
of previous satisfactory results, the in vitro interactions (checkerboard studies)3 of candi-
date tested compounds with selected antibiotics commonly used in medical practice were 
further investigated in order to identify a “partner drug” for synergic interaction.

The study was supported by Research programme Development and Study of Drugs 
(Progres Q42) and from the project of Specific Academic Research (SVV 260 401/2019).
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DESIGN AND SYNTHESIS OF CASEIN KINASE II (CK2)/ HISTONE 
DEACETYLASES (HDAC) DUAL INHIBITIORS

BOUZ, G.,1 ORTIN REMON, I.,2 De PASCUAL-TERESA, B.,2 RAMOS, A.2

1 Department of Pharmaceutical Chemistry and Pharmaceutical Analysis, Faculty of Pharmacy  
in Hradec Králové, Charles University, Czech Republic 

2 Departamento de Quíımica y Bioquíımica, Facultad de Farmacia, Universidad CEU San Pablo,  
Madrid, Spain. 

e-mail: bouzg@faf.cuni.cz

The aim of this study is to design and synthesize dual inhibitors combining the phar-
macophores of the protein kinase CK2 and histone deacetylase (HDAC), see Fig. 1 below. 
CK2 is a ubiquitous serine/threonine protein kinase, whose upregulation is linked to tumor 
progression.1 On the other hand, HDACs are a class of epigenetic enzymes responsible for 
gene silencing. Altered expression and mutations of genes that encode HDACs is linked to 
tumor development.2 Synthetic procedures to obtain final compounds will be discussed in 
detail during the presentation.

Fig. 1. Rational design of title compounds

The study was supported from the project of Specific Academic Research (SVV 260 
401/2019).
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NAWROT, D., BOUZ, G., ZITKO, J., DOLEŽAL, M.

Department of Pharmaceutical Chemistry and Pharmaceutical Analysis, Faculty of Pharmacy  
in Hradec Králové, Charles University, Czech Republic 

e-mail: nawrotd@faf.cuni.cz

Among infectious diseases, tuberculosis caused by Mycobacterium tuberculosis, is a 
leading cause of death worldwide1 and major threat to public health. Tuberculosis can 
effectively be treated with first-line anti-TB drugs, however due to rising antimicrobial 
resistance new approaches to eradicate the disease are needed. A series of new N-(pyrazin-
2-yl)carboxamides as potential antimycobacterial and antibacterial agent is presented. 
Derivatives to be presented are compounds based on positional isomers of picolinic acid 
linked to pyrazine derivatives (pyrazin-2-amine, 6-chloropyrazin-2-amine, propyl 5-ami-
nopyrazine-2-carboxylate), 4-amino-2-hydroxybenzoic acid or 4-aminobenzoic acid by 
amidic bond. Compounds were tested for biological activity against selected strains of 
Mycobacterium (M. tuberculosis H37Rv, M. tuberculosis H37Ra, M. kansasii, M. avium, 
M. smegmatis, M. aurum). The minimum inhibitory concentration (MIC) for tested myco-
bacterial strains was determined for all tested compounds beside isoniazid, ciprofloxacin 
and rifampicin as a reference standard drug. Results of the biological testing and structure 
activity relationships are discussed in the presentation.

The study was supported from the project of Specific Academic Research (SVV 260 
401/2019) and by the Grant Agency of Charles University (Project No. C-C3/1572317).
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Omega hydroxy ceramides (O-Cer) belong to a subclass of Cer with ultralong 
ω-hydroxylated N-acyl chains. In extracellular spaces of human stratum corneum (SC), 
they are present in the free form or linked to the surface of corneocytes via their free hy-
droxy group and form the corneocyte lipid envelope (CLE). The main aim of this project 
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was to prepare 3 subclasses of O-Cer (Cer OS, OP and OdS) using an improved synthetic 
strategy and study their behaviour after their addition into model lipid membranes.

Complete synthesis of O-Cer has not yet been reported. We modified previously 
published procedure, where we focused on possible improvements of the synthesis of 
32-hydroxydotriacontanoic acid, the backbone of O-Cer. The previously used Wittig reac-
tion was changed for other olefinations, e.g. Julia and Julia-Kocienski reactions, which led 
to a significant improvement in the reaction yield. 

Synthesized O-Cer were added into model lipid membranes consisting of a mixture of 
Cer, free fatty acids, cholesterol and cholesteryl sulfate mimicking the composition of SC. 
Membrane organization showed that the addition of O-Cer does not change the arrange-
ment in the long periodicity phase (~12.3 nm), essential for the proper barrier function. 
Complete replacement of acylCer with O-Cer led to a formation of a new phase with 
shorter repeat distance (~10.7 nm). Permeability of the model membranes did not change 
significantly after the addition of O-Cer, however the complete replacement of acylCer 
with O-Cer increased permeability. In conclusion, the addition of O-Cer to the membrane 
did not improve the barrier properties and after a complete replacement of acylCer with 
O-Cer, the barrier was even more perturbed.

The study was supported by the Czech Science Foundation (Project No. 19-09135J), 
by the Grant Agency of Charles University (Project No. 1194119), and from the project of 
Specific Academic Research (SVV 260 401/2019).
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This research project is focused on synthesis of novel 3-substituted derivatives of 
pyrazinamide. The synthesis involves acylation of amino group of 3-aminopyrazine-2-car-
boxylate with acyl chlorides (benzoyl chlorides or phenylacetyl chlorides), followed by 
ammonolysis by ammonia in dry ethanol (Scheme 1).

Scheme 1. Synthesis of final compounds
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The compounds will be assessed for in vitro antimicrobial activity against several 
mycobacterial strains (Mycobacterium tuberculosis H37Ra and H37Rv, M. avium, M. kan-
sasii, M. smegmatis, M. aurum) and bacterial and fungal strains of clinical importance.

As an off-spin to this project, the compounds will also be studied as potential inhibitors 
of (human) prolyl-tRNA synthetase. This is rationalized by their structural similarity to 
confirmed inhibitors reported in literature.1

The study was supported from the project of Specific Academic Research (SVV 260 401/ 
2019) and by CELSA, Project title: Structure-based design of new antitubercular medi-
cines, KU Leuven (Arthur Van Aerschot) – Charles University in Prague (Martin Doležal).

References
1. ADACHI, R., OKADA, K., SKENE, R. et al.: Biochem. Biophys. Res. Commun., 488, 2017, 393–399.

N-PYRAZINOYL SUBSTITUTED AMINO ACIDS AS POTENTIAL 
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Tuberculosis is an infectious disease caused by Mycobacterium tuberculosis (Mtb), 
causing millions of deaths each year. We present synthesis and biological evaluation of new 
potential antimycobacterial compounds containing fragment of the first-line antitubercular 
drug pyrazinamide (PZA), coupled with methyl or ethyl esters of selected amino acids 
(Fig. 1). The antimicrobial activity was evaluated on a variety of mycobacterial strains 
including Mycobacterium tuberculosis (Mtb) H37Ra and bacterial and fungal strains of 
clinical importance e.g. Staphylococcus aureus or Aspergillus flavus. Emphasis was made 
on comparison of activities of individual enantiomers.

Fig. 1. General structure of the synthesized compounds

Overall, high activity against Mtb was seen in derivatives containing more lipo-
philic l-amino acids. The most potent derivative contained phenylglycine moiety (MIC 
< 1.98 µg ml−1, < 7.3 µM). Compounds possessed low cytotoxicity in HepG2 cell line 
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(IC50 > 500 µM) and good selectivity towards Mtb (SI > 40). No significant activity was 
detected against tested bacterial and fungal strains. To our best knowledge, this is the first 
study comparing the activities of D and L-amino acid derivatives of pyrazinamide as po-
tential antimycobacterial compounds.

The study was supported from the project of Specific Academic Research (SVV 260 
401/2019).
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Azaphthalocyanines such as tetrapyrazinoporphyrazines are widely examined com-
pounds. Due to their large system of conjugated double bonds, they exhibit interesting 
photophysical and photochemical properties. They find use in many medicinal fields as 
photodynamic therapy, monitoring RT-PCR or diagnostic imaging. As their structure is 
planar, strong π-π interactions between macrocycles cause aggregation of molecules.1 This 
is an undesirable property of all azaphthalocyanine derivatives because they lose their 
photoactivity in this state. One approach to suppress aggregation consist in the introduction 
of suitable metal cation into the macrocyclic core. Silicon cation has been used for this 
purpose mainly in phthalocyanine chemistry.2 Its binding capacity exceeds coordinating 
bonds in the macrocycle core and provides spear axial bonds, which can bear bulky sub-
stituents creating sufficient inhibition of the aggregation process. In this project we focus 
on different ways of silicon tetrapyrazinoporphyrazine synthesis.

The study was supported from the project of Specific Academic Research (SVV 260 
401/2019).
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(E)-2-(2-ISONICOTINOYLHYDRAZINYLIDENE)PROPANOIC ACID 
DERIVATIVES AS PROMISING ANTIMYCOBACTERIAL SUBSTANCES
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(E)-2-(2-Isonicotinoylhydrazinylidene)propanoic acid has been presented and tested as 
an antimycobacterial agent by Kryukova et al.1 in the Soviet Union in the 1970s. A basic 
set of antibacterial tests has been described. Since then, derivatives of this compound have 
been presented only randomly. We are introducing a new comprehensive series in which 
we have been working on adjusting this structural motif (Fig. 1).

We are focused primarily on modifications of free carboxyl group by various amines or 
phenols to yield functional derivatives (amides and esters) via EDC coupling catalysed by 
1-hydroxybenzotriazole or 4-(dimethylamino)pyridine.

The prepared compounds were tested against Mycobacterium tuberculosis and some 
atypical strains of mycobacteria (M. avium, M. kansasii) with significantly lower MIC 
values (sometimes up to 64 times lower) compared to the parent drug isoniazid (INH) 
used as a synthetic precursor. The derivatives don’t show cytotoxicity to mammalian cells 
(assays were performed on HepG2 and MonoMac6 cells) and exhibit much greater ability 
to inhibit growth of the mycobacterial cells in comparison to the INH.

Fig. 1. (E)-2-(2-Isonicotinoylhydrazinylidene)propanoic acid

The study was supported by the Czech Science Foundation (Project No. 17-27514Y) 
and from the project of Specific Academic Research (SVV 260 401/2019).
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Due to the increasing number of cases, Alzheimer’s disease is a neurodegenerative 
disease that represents a serious threat to mankind. The impairment that this disease causes 
to one’s health, urge for the research of new potential drugs for the treatment of this ill-
ness. Nowadays, the therapy of Alzheimer’s disease is focused primarily on the use of 
acetylcholinesterase (AChE) inhibitors and dual AChE-butyrylcholinesterase (BuChE) 
inhibitors.1 Based on this fact, derivatives of N-methyl-hydrazine-1-carboxamide (Fig. 1) 
have been designed within this goal. The ability of the different derivatives to inhibit both 
AChE and BuChE was evaluated using modified Ellman’s method.2 AChE was inhibited 
with IC50 values within the range of 44–73 μM, whereas BuChE was inhibited with IC50 
within the range of 170–514 μM. The most potent compound for AChE inhibition was 
2-(4-chlorobenzoyl)-N-methylhydrazine-1-carboxamide (IC50 = 44.08 μM). More deriva-
tives will be tested in order to determine the structure-activity relationship.

O N
H

H
N

O

H
N

R

O N 
H

H
N

O

H
N

Cl

the most potent AChE inhibitor

R = H, Me, t-Bu, OMe,
Cl, Br, F, I,

OH, Me2N, NO2, CF3

2-(4-substitutedbenzoyl)-N-methylhydrazine-1-carboxamides

Fig. 1 Structures of the studied compounds

The study was supported by the Czech Science Foundation (Projects No. 17-27514Y 
and 2019638Y) and from the project of Specific Academic Research (SVV 260 401/2019).
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Isorhamnetin and tamarixetin are the main O-methylated metabolites of the flavonoid 
quercetin. Flavonoids represent a large group of polyphenolic compounds which belong to 
plant secondary metabolites and have been suggested to have a positive impact on human 
health. They are a common component of the human diet. Chelation of transient metal ions 
is one of their proposed mechanisms of action. Copper is an essential trace element neces-
sary for many physiological processes. However, free copper ions can cause damage to 
various biomolecules and lead to tissue impairment.1 Disorder of copper homeostasis can 
be treated with copper chelators. Due to the limited array of the currently used copper che-
lators, research of such compounds continues to be of clinical interest.2 In this in vitro study, 
tamarixetin and isorhamnetin were tested for their interactions with copper at four (patho)
physiologically relevant pH conditions ranging from 4.5 to 7.5 by competitive and non-
competitive methods. Competitive studies showed that both compounds were active copper 
chelators and non-competitive studies showed that the preferred stoichiometries were main-
ly 3:2 and 2:1 (flavonoid:metal). Analysis of cupric ion reduction has also been performed. 
In conclusion, both compounds showed good ability to chelate and reduce copper ions.

The study was supported by the Grant Agency of Charles University (Project No. 
1080217 C) and from the project of Specific Academic Research (SVV 260 412/2019).
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Alkaloids are nitrogen containing secondary metabolites mostly found in plants and 
other organisms. They have been used for the treatment of many ailments such as cancer, 
malaria, diabetes and cardiovascular diseases (CVDs).1 Platelet cells perform a significant 
role in haemostasis and uncontrolled regulation of platelets can lead to CVDs progres-
sion. However, antiplatelet therapy has its limits, so current research seeks to find active 
substances with different mechanisms of action. In this study, we have measured antiplate-
let activity of selected 14 isoquinoline alkaloids isolated from plants. Multiple Electrode 
Aggregometry has been used where multiple measurement is possible in one time. The 
screening was performed with the use of whole human blood. Arachidonic acid was used 
as aggregation inducer and acetylsalicylic acid (ASA) as the standard drug. Percentage 
of aggregation has been measured from correlation of base line and linear portion of the 
aggregation curve. The most potent compounds were papaverine, scoulerine and bul-
bocapnine. The first two substances exhibited similar inhibitory activity as ASA at the 
concentration of 40 µM while were significantly less potent at lower concentrations. Initial 
screening revealed the most potent substances that would need a series of experiments to 
determine the mechanism of their action. The compounds have already been tested for 
antagonism at thromboxane receptors using the stable thromboxane analogue U46619. 

The study was supported from the project of Specific Academic Research (SVV 260 412/ 
2019).
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Azorella compacta Phil. (syn. yareta, Apiaceae) is a compact evergreen cushion shrub 
growing at altitudes between 3000 and 5000 metres in the South American Andes. The 
plant is frequently used in traditional medicine in the form of infusions and decoctions 
to treat various diseases (cold, pain, asthma, diabetes etc.) and relieve altitude sickness.1 
The major secondary metabolites that have been described in azorella plant are diterpe-
noids. A few of the potential medical effects were observed, such as antihyperglycemic 
effect and in vivo inhibition of Plasmodium berghei growth in mice.2 An antimicrobial 
activity and an anti-Trypanosoma cruzi activity were further confirmed.3 Polyphenols are 
other metabolites found in the azorella plant. Previous experiments with aqueous extracts 
proved their antioxidant and immunomodulatory activity, however, it is not known which 
particular substances are responsible for the effects. The main aim of the study is to prove 
selected biological activities of aqueous and ethanolic extracts of the whole plant Azorella 
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compacta. Isolation and finding the specific substances responsible for biological effect is 
another goal of the study. Due to the current problems of widespread diseases and the lack 
or insufficient clarification of some findings on the effects of azorella plant, anti-aggre-
gation, anti-tyrosinase, anti-allergic and anti-parasitic activities were selected for testing.

On account of the early stage of research, this study has not provided any valid data 
yet. The presentation will be focused on the introduction of the plant and planed methods.

The study was supported from the project of Specific Academic Research (SVV 260 416/ 
2019).
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Reddish ketocarotenoid astaxanthin (AXT) has more powerful antioxidant capacity 
than β-carotene, vitamin E, zeaxanthin, lutein or canthaxanthin.1 The ability of this com-
pound to cope with various diseases and protect human body has been also examined. 
Nowadays, this pigment attracts more and more interest from various industries, such 
as nutraceutical and cosmetic, due to its different bio-functional properties that can have 
a huge impact on human health or its nutrition. The major natural source of AXT is the 
freshwater microalgae Haematococcus pluvialis, in which this compound is present mainly 
in the esterified form. AXT is esterified with different fatty acids that are well-known for 
having various biological properties. It is believed that they may bestow these properties 
to AXT esters. From H. pluvialis biomass, five AXT monoesters have been isolated in 
our laboratory by high performance countercurrent chromatography (HPCCC) and their 
identity was confirmed using the high-performance liquid chromatography–atmospheric 
pressure chemical ionization–high resolution tandem mass spectrometry (HPLC–APCI–
HRMS/MS). The fraction of astaxanthin monoesters showed a cytotoxic activity against 
the human gastric cancer cells (AGS cell line) using the MTT (3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide) reduction assay. Later, the cytotoxic effect of AXT 
esterified with linolenic acid (1), linoleic acid (2), palmitic acid (3), oleic acid (4) and stea-
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ric acid (5) has been examined in these cells, showing that only the compound 4 exhibits a 
cytotoxic activity against this cell line.

The study was supported from the project of Specific Academic Research (SVV 260 
416/2019) and by the Grant Agency of Charles University (Project No. 1134217).
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Vinca minor L. (Apocynaceae) is an evergreen trailing subshrub common in western 
and southern Europe, mostly as a groundcover in temperate gardens. It contains over 50 
indole alkaloids. It has been discovered that the alkaloidal extract from overground parts 
exhibits selective inhibitory activity against human butyrylcholinesterase (BuChE) (IC50 
13.60 ± 0.83 µg ml−1), contrary to acetylcholinesterase (AChE) (IC50 191.58 ± 38.03 µg 
ml−1). BuChE is responsible for cleavage of acetylcholine, especially at the advanced 
stage of Alzheimer’s disease, and also for its aggregation of β-amyloid that increases 
its neurotoxicity. Thus, BuChE represents an interesting target for new drug develop-
ment, and alkaloids from V. minor seem to be a promising source of effective structures. 
Seven alkaloids have been isolated from the original fractions no. 147–214, which had 
been obtained from the alkaloidal extract using column chromatography on aluminium 
oxide. The alkaloids have been separated by TLC techniques on silica-gel, and identifica-
tion of their structures was performed by HPLC/DAD/MS-ESI, GC/MS-EI, and NMR 
instruments. Four of these alkaloids have been isolated for the first time from V. minor – 
(+)-aspidofractinine, (+)-raucubaine, (–)demethoxycarbonyltetrahydrosecodine and 
(–)-demethoxyalstonamide), whereas (–)-minovincine, minoriceine and strictamine had 
already been isolated in previous research. All of the isolated alkaloids have been tested 
on the inhibitory activity of human AChE and BuChE. The most potent alkaloids against 
BuChE were (–)-demethoxycarbonyltetrahydrosecodine (IC50 0.65 ± 0.17 µM) and (–)-de-
methoxyalstonamide (IC50 56.38 ± 2.58 µM). Other isolated alkaloids did not show a 
substantial effect on the inhibition of BuChE. None of the alkaloids exhibited significant 
activity against AChE.
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The presented alkaloid was isolated from Nerine bowdenii (Amarylidaceae) at the De-
partment of Pharmaceutical Botany. The Amarylidaceae family is very rich in alkaloids 
containing isoquinoline scaffold.

The isolated substance was characterized by 1H and 13C NMR experiments as well as 
Heteronuclear Single Quantum Correlation (HSQC), Heteronuclear Multiple Bond Cor-
relation (HMBC) and Correlation Spectroscopy (COSY) experiments. Other spectroscopic 
methods such as HRMS and optical rotation were also used.

The determination of this structure will be discussed.

Fig. 1. The identified structure of acetylcaranine1

The study was supported by the Czech Science Foundation (Project No. 18-17868S) 
and from the project of Specific Academic Research (SVV 260 401/2019).
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Broussonetia papyrifera (L.) L’Hér. ex Vent. (Moraceae), known as paper mulberry, 
is a deciduous tree naturally occurring in Southeast Asia. This plant is used in traditional 
Chinese medicine for various medicinal purposes. Extracts of B. papyrifera exhibit an-
tioxidant, antiinflammatory, antidiabetic and antimicrobial properties.1 Several isolated 
compounds have huge potential to be used in medicine as they exert significant biological 
activities.

In the present work, chromatographic separation of chloroform part of ethanolic extract 
of the branches and twigs of B. papyrifera led to the isolation of 29 compounds belonging 
to the group of flavonoids, coumarins, lignans, stilbenoids, and fatty acid derivatives. The 
structures of the substances were determined by HRMS, and by 1D and 2D NMR. Brous-
sofluorenone C and (R)-8-methoxymarmesin have been introduced as new compounds and 
10 other compounds have been isolated from B. papyrifera for the first time. The effect on 
insulin signalling cascade and NF-κB inhibitory activity of selected phenolic substances 
have been evaluated in in vitro assays.

The study was supported by IGA VFU Brno (Project No. 303/2019/FaF).
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Paulownia tomentosa Steud. (Paulowniaceae), a traditional Chinese medicinal plant, 
is a rich source of multifarious secondary metabolites, mainly of phenolic character. Fla-
vonoids, lignans, phenolic glycosides, phenolic acids, terpenoids, quinones, glycerides, 
and miscellaneous other compounds have been isolated from different parts of this plant. 
Recent interest in P. tomentosa has focused on isolation and identification of prenylated or 
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geranylated flavonoids, which exhibit interesting biological activities, such as antioxidant, 
antimicrobial, anti-inflammatory, cytotoxic, and others.1 More than sixty compounds with 
a prenyl or a geranyl side chain attached to the flavonoid skeleton at position C-6 have been 
isolated from leaves, flowers, and fruit of P. tomentosa till today.

Chromatographic separation of fractions obtained from P. tomentosa fruit led to the 
isolation of 14 flavonoid derivatives. The structures were determined by evaluation of the 
UV, MS, and NMR data. Eight of these compounds were isolated from a natural source 
for the first time.

The study was supported by IGA VFU Brno (Project No. 311/2019/FaF) and IMA VFU 
Brno 2019-FaF-04.
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Peroxisome proliferator activated receptor γ (PPARγ) is a nuclear receptor protein play-
ing an essential role in lipid and glucose homeostasis. It is recognized as the receptor of the 
thiazolidinediones – a class of drugs used to manage hyperglycaemia.1

Aim of this project was to determine PPARγ agonist activity of plant phenolics isolated 
from Paulownia tomentosa (Thunb.) Steud. (Paulowniaceae) and Morus alba L. (Mora
ceae). Potential agonists among the compounds isolated at the Department of Natural 
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Drugs were preselected using virtual screening based on binding to PPARγ (AutoDock 
Vina; PDB ID: 1FM6). Only the compounds binding to binding site with satisfactory bind-
ing affinity were chosen.

The selected compounds were then tested for agonist activity using PPARγ luciferase 
reporter gene transactivation assay. HEK293 cell culture was transiently transfected with 
PPARγ expression plasmid, reporter plasmid (tk-PPREx3-luc), and pEGFP-N1 as internal 
control.

After 18h of incubation luminescence and fluorescence was measured and expressed as 
ratio. The two most potent compounds were geranylated flavanones from P. tomentosa – 
diplacone and mimulone. Both compounds exhibited dose-dependent activation of PPARγ 
with its peak at 3 µM: 2.6-fold and 3.6-fold, resp. (p ≤ 0.0001). Whereas rosiglitazone 
(positive control) showed 7.4-fold activation. Both compounds therefore have an antidia-
betic potential.

The research stay in Vienna was supported by AKTION semester scholarship. Special 
thanks to prof. V. Dirsch and her research group for hosting me.
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Sceletium tortuosum (L.) N.E.Br. (Aizoaceae), also known as kanna, is a succulent plant 
from South Africa. It is known to contain several types of alkaloids, from these the me-
sembrine alkaloids are the most abundant. Structure of the mesembrine alkaloids is based 
on 3a-aryl-cis-octahydroindole ring. Main alkaloids from this group are mesembrine, me-
sembrenol, mesembrenon, mesembranole. Studies of biological activities have shown that 
mesembrine alkaloids act primarily as monoamine releasing agents and secondarily as 
serotonine reuptake inhibitors. These compounds have also displayed inhibitory activity 
on phosphodiesterase 4.1,2

In this work we present isolation of eight compounds from S. tortuosum plant. Dried 
plant collected in South Africa was extracted with methanol. The methanolic extract was 
subjected to liquid-liquid extraction with hexane and chloroform. Hexane and chloroform 
extracts were separated by several column chromatography procedures. We used semi-
preparative HPLC with UV and ELSD detection for isolation of pure compounds. Five 
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compounds were isolated from the hexane part of methanolic extract and three from the 
chloroform part.

The study was supported by IGA VFU Brno (Projects 320/2016/FaF and 307/2017/
FaF) and IMA VFU Brno 2019-FaF-02.
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Tested compounds were isolated from C. indica with the use of chromatographic meth-
ods (column chromatography, analytical TLC, analytical and semi-preparative HPLC). 
Six compounds obtained in the pure form were identified as major cannabinoids (CBG, 
CBGA, THCA, δ9-THC, CBDA, CBN). These compounds, plus the standard of CBD, 
were then used for the research of their antimicrobial properties against gram-positive and 
gram-negative bacteria. Firstly, minimum inhibition concentrations were measured. As an 
example of gram-positive bacteria we chose Staphylococcus epidermidis, because of its 
ability to form biofilm. Activity of the subinhibition concentrations of cannabinoids against 
biofilm formation was also the subject of this research. Mutant strain of Chromobacterium 
violaceum was selected as an example of gram-negative bacteria. We also used this strain 
to study the effect of the subinhibition concentrations of the cannabinoids against the quo-
rum sensing, the type of cell-cell communication, which plays the key role in the regulation 
of bacterial behaviour. As a result of this research, we observed strong bacteriostatic activ-
ity of the cannabinoids (excluding CBGA) against gram-positive bacteria, but almost no 
effect on gram-negative bacteria, which is in line with the previous experiments.1 Specific 
anti-biofilm activity was observed for the CBGA. Quorum-quenching activity will be the 
subject of further research.

The study was supported by IGA VFU Brno (Project No. 310/2019/FaF).
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Hippeastrum is a well-known ornamental Amaryllidaceae genus native to South Amer-
ica and comprises approximately 60 species, about 30 of which are found in Brazil; the 
majority are endemic and poorly studied.1 This genus has been traditionally used to cure 
piles, tumors and various inflammatory disorders such as asthma. Physiological activities 
reported for plants of this genus include psychopharmacological effects, inhibitory activity 
against Trichomonas vaginalis and cytotoxicity.2

The summary ethanolic extract was prepared from fresh bulbs of Hippeastrum cv. 
Ferrari and divided by column chromatography. More than three hundred fractions were 
collected and pooled together based on TLC into fifteen subfractions. So far, fourteen alka-
loids belonging to different structural types have been isolated in pure form. The isolated 
compounds were identified by comparison of obtained analytical data (MS, NMR, optical 
rotatory) with the literature data. All isolated alkaloids were assayed for their biological 
activities, e.g. inhibition of HuAChE and HuBuChE, POP (prolyloligopeptidase), GSK-3β 
(glycogen synthase kinase-3β), anticancer potential (cytotoxicity against panel of cancer-
ous and noncancerous cell lines) and others. Within isolated alkaloids montanine displayed 
strong cytotoxicity against all tested cancer cells with IC50 values between 1.04–1.99 μM.

The study was supported from the project of Specific Academic Research (SVV 260 412/ 
2019).
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The Amaryllidaceae plant family is known as a fruitful source of particular alkaloids 
which possess different range of bioactivities, such as antitumor, antimalarial, antibacterial 
and cytotoxic ones. Among these compounds, montanine-type alkaloids are characterized 
by 5,11-methanomorphanthridine ring system and known for their potential cytotoxic ac-
tivity. Montaine and coccinine isolated from Haemanthus humilis Jacq., have been shown 
to have in vitro IC50 value between 1.9 and 23.3 μM against 6 different cancerous cell 
lines.1 In another study manthine and 3-O-methylpancracine were synthesized through 
rearrangement of haemantamine and showed growth inhibitory GI50 values between 3 
to 31 μM on 6 cancerous cell lines.2 These facts introduce montanine-type structure as a 
potential cytotoxic framework to be investigated.

This project is focused on different chemical group replacement on montanine type 
alkaloids in order to improve the cytotoxic activity and also to figure out the possible SAR 
of these compounds. Since these alkaloids are rare in natural sources, based on previous 
publications, they were synthesized using haemantamine intermolecular nucleophilic rear-
rangement2, and various chemical groups were tried in position 3. In this presentation we 
will report the procedure of preparation of about 20 aliphatic and aromatic esters and ethers 
and results from their cytotoxic activity.

The study was supported from the project of Specific Academic Research (SVV 260 412/ 
2019).
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Twenty-one derivatives of crinane-type alkaloid ambelline were developed. All of them 
were inspected for their potential inhibitory activity of acetylcholinesterase (AChE) and 
butyrylcholinesterase (BuChE). Esters of ambelline seem to be promising selective inhibi-
tors of BuChE, which plays a significant role in later stages of AD when levels of BuChE 
rapidly increase. The benefits of BuChE inhibition are predicted based on its symptomatic-
relief mode of action, but also on suggestion an involvement of this enzyme in regulating 
disease progression. Seven aromatic derivatives with different substitutions on the attached 
aromatic ring were endowed with remarkable inhibitory potency against hBuChE (IC50 
< 5 µM), highlighting three top-ranked compounds as follows: 11-O-(1-naphtoyl)ambel-
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line, 11-O-(2-methybenzoyl)ambelline, and 11-O-(2-methoxybenzoyl)ambelline with IC50 
values of 0.10 ± 0.01 µM, 0.28 ± 0.02 µM, and 0.43 ± 0.04 µM. Notably, four derivatives 
displayed selective hBuChE inhibition profile with selectivity index higher 100. In vitro 
investigation was supported by computational studies predicting compound’s plausible 
binding modes in the active sites of hBuChE. To predict CNS availability logBB was cal-
culated and the data correlated well with those obtained from PAMPA assay. Based on the 
obtained data all compounds should be able to permeate blood-brain barrier.

The study was supported from the project of Specific Academic Research (SVV 260 412/ 
2019).
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Alkaloids are very important group of secondary metabolites with a number of interest-
ing biological effects (anticancer, analgesic, anticholinesterase, antimalarial, …). Among 
the best known and most important substances are for example ergot alkaloids used in the 
therapy of diseases of the circulatory system, Vinca alkaloids such as vincristine and vin-
blastine with anticancer activity or Amaryllidaceae alkaloid galanthamine which is used in 
the therapy of Alzheimer’s disease (AD).1

AD is one of the most frequent causes of dementia in the world. AD consists of many 
cognitive and neuropsychiatric manifestations as is damage of memory, speech, orientation 
and others. During AD multiple pathological changes occur in the brain and some enzyme 
systems are damaged that results in loss of neurotransmitter acetylcholine (ACh) and for-
mation of amyloid plaques and neurofibrillary tangles (NFTs). NFTs consist of paired 
helical filaments, with the main component being hyperphosphorylated τ-protein. Phos-
phorylation of τ-proteins is primarily dependent on glycogen synthase kinase-3β (GSK-3β) 
and cyclin-dependent kinase 5.2 Alkaloids of different structural types have been screened 
for their potency to inhibit GSK-3β at the concentration of 50 µM. Promising results have 
been demonstrated by two alkaloids 5/205 from Vinca minor (IC50 = 4.08 ± 0.14 µM) and 
GV 8-3b from Geissospermum vellosii Alemao (IC50 = 7.18 ± 1.12 µM).

The study was supported by project EFSA CDN, reg. č. CZ.02.1.01/0.0/0.0/16_019/000
0841 and from the project of Specific Academic Research (SVV 260 412/2019).
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51% of all drugs and 65% of small-molecule drugs approved between 1981–2014 are 
in certain connection with natural compounds.1 This proves that natural compounds and 
their derivatives are still an important source where new potential drugs can be sought. 
One of interesting groups of bioactive compounds are alkaloids. Amaryllidaceae family 
belongs among the twenty most important alkaloidal families with almost 600 of various 
Amaryllidaceae alkaloids isolated and structurally described so far.

34.3 kg of fresh bulbs of Narcissus cv. Professor Einstein were processed to obtain 
31.7 g of summary alkaloidal extract. This extract was subjected to separation by different 
chromatographic methods. At the end, twenty-five alkaloids were isolated and identified 
by GCMS, ESI-MS, NMR, X-ray, optical rotation and literature. One compound was iden-
tified as a new unpublished alkaloid of lycorine structure type – 7-oxonorpluviine. All 
compounds isolated in sufficient amount have undergone series of bioassays associated 
with Alzheimer’s disease, cytotoxicity and activity against the liver stage malaria in vitro. 
The most promising was cytotoxic activity of pancracine – hence it went through study of 
the cell cycle and apoptosis induction interference.

The study was supported by Pre-application research into innovative medicines and 
medical technologies INOMED (Project No. CZ.02.1.01/0.0/0.0/18_069/0010046) and 
from the project of Specific Academic Research (SVV 260 412/2019).
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Plants of Amaryllidaceae family include approximately 85 genera and 1100 species 
which have a wide distribution through both tropical and sub-tropical regions worldwide. 
Alzheimer’s disease (AD) is the most prevalent neurodegenerative disease worldwide with 
complex etiology and multifaceted pathophysiology and data indicate an exponential rise 
in the number of cases of this disease. The well-known Amaryllidaceae alkaloid (AA) 
galanthamine is a marketed drug for AD therapy under the commercial name Reminyl© 
(galanthamine hydrobromide).1

Studies also pointed out various pharmacological properties of semisynthetic deriva-
tives of some AA. One of the most interesting AA alkaloids is alkaloid haemanthamine 
(HMT), which is widely distributed through Amaryllidaceae plants. Based on our previous 
results,1,2 where we reported promising activity of pilot series of HMT derivatives, we 
decided to continue in preparation of further semisynthetic derivatives.

Several new aromatic and aliphatic esters and pilot ethers have been synthesized for 
structure-activity relationship (SAR). New compounds were identified by 1D and 2D 
NMR, GC/MS and ESI-MS methods. All newly developed compounds were screened for 
different biological activities connected with potential treatment of AD. Active compounds 
are studied in more detail (e.g. type of inhibition, docking studies, logBB etc.).

This project was supported from the project of Specific Academic Research (SVV 260 412/ 
2019).
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Zephyranthes is a genus of bulbous perennial plants belonging to Amaryllidaceae fam-
ily that consists of about 90 various species. Phytochemical screening of their biologically 
active constituents revealed diverse group of compounds, especially Amaryllidaceae alka-
loids having various pharmacological activities including anticancer, anticholinesterase, 
antiviral, antifungal and anti-inflammatory activity. To date, ten alkaloids of various struc-
tural types have been reported in Zephyranthes citrina.1

So far, 26 alkaloids from 30 kg fresh bulbs of Zephyranthes citrina have been isolated 
by liquid-liquid extraction and commonly used chromatographic methods. All compounds 
were identified by MS and NMR techniques. Several alkaloids were obtained in the mix-
ture of isomers. Haemanthidine, an alkaloid of β-crinane structure type, has been isolated 
in our lab in the form of mixture of 4 isomers. Within previous studies this alkaloid showed 
promising cytotoxic activity against various cancer cell lines. The aim of this study was 
separation of individual isomers and study of their biological activity as the biological 
activity of individual isomers is unknown. Direct resolution of haemanthidine into its enan-
tiomers was achieved by normal-phase TLC on silica gel plates impregnated with optically 
pure l-tartaric acid and l-histidine as chiral selectors. The mobile phase that enabled the 
best resolution was combination of cyclohexane-ethyl acetate-isopropanol-diethylamine 
(45 : 45 : 5 : 5), the spots were detected with Dragendorff’s reagent and under UV light. 
The studies of biological activities of each isomer are underway.

The study was supported by the Charles University Grant Agency (Project No. 178518) 
and from the project of Specific Academic Research (SVV 260 412/2019).
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Plants of genus Narcissus L., the most common genus of Amaryllidaceae family, have 
been used in traditional medicine worldwide. Most of the species can hybridize and some 
hybrid cultivars have been reported as potential sources of galanthamine and other Ama-
ryllidaceae alkaloids (AA).1 Narcissus pseudonarcissus cv. Carlton is an abundant species 
of Narcissus L. genus, often used for commercial extraction of galanthamine which is the 
most active AA used in the clinical management of mild to moderate stages of Alzheimer’s 
disease (AD). So far, thirteen known AA have been isolated from Narcissus pseudonar-
cissus cv. Carlton. One undescribed isomer of hippeastrine and three new compounds 
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belonging to belladine structure types have been isolated. Compounds isolated in sufficient 
amounts were screened for acetylcholinesterase (AChE), butyrylcholinesterase (BuChE), 
prolyloligopeptidase (POP), glycogen synthase kinase-3 beta (GSK-3β) and beta-secre-
tase1 (BACE1) inhibition activity. Hippeastrine isomer and new compounds named 
carltonine A, carltonine B, and carltonine C demonstrate BuChE inhibition activity in µM 
and nM concentrations (10.07 µM, 91 nM, 3 nM and 14.84 µM, respectively).2 The next 
part of the current study was the preparation of semisynthetic derivatives of galanthamine 
and screening their biological activities connected with AD and oncological diseases. 

The project was supported from the project of Specific Academic Research (SVV 260 412/ 
2019).
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During the screening of potential plant inhibitors against human acetylcholinesterase 
(hAChE) and butyrylcholinesterase (hBChE) at our department, a Nuphar lutea alkaloi-
dal extract demonstrated potent and selective hBChE inhibitory activity (IC50 value of 
11.73 ± 1.05 µg ml−1); against hAchE it was inactive (IC50 value > 100 µg ml−1). From a 
dried plant material of N. lutea (12.25 kg; leaves and rhizomes) a summary ethanol ex-
tract (37.7 g) was prepared. It was subsequently fractionated with diethyl ether (Et2O-A; 
1.7 g and Et2O-B; 34.4 g), chloroform (CHCl3-B; 0.34 g), and ethyl acetate (EtOAc-B; 
0.95 g) by liquid-liquid extraction. The Et2O-B was separated by column chromatography 
on neutral alumina with step elution using petroleum ether, chloroform, and ethanol to 
collect 266 fractions that were monitored by TLC and 22 joined fractions were obtained. 
Subsequently, 5 fractions were separated by using different chromatographic techniques 
(flash chromatography and preparative TLC) to isolate five pure alkaloids (thiobinuphari-
dine, neothiobinupharidine, two unpublished diastereomers of thiobinupharidine, and 
one unpublished diastereomer of deoxynupharidine). Their structures were elucidated by 
mass spectrometry (EI, ESI), NMR, and optical rotation. hAChE and hBChE inhibitory 
activity of pure alkaloids was determined using a modified Ellman’s method.1 The diaste-
reomer of deoxynupharidine showed moderate activity against hBChE with the IC50 value 
69.30 ± 5.00 µM, other compounds were considered inactive (IC50 values > 100 µM).
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The aim of this work was to study the possibility of increasing the dissolution rate 
of the model drug meloxicam (MLX, BCS class II, solubility in water is 4.4 µg ml−1 at 
25 °C)1 using solventless co-milling with a hydrophilic drug carrier chitosan (CHIT) of 
85% deacetylation degree. Firstly, the properties of both substances were estimated. MLX 
particles are very fine with a mean particle size x50 = 3.7 µm and a relatively narrow dis-
tribution (span = 1.94). On the other hand, CHIT has platelet particles with a mean size 
x50 = 59.3 µm and a wider distribution (span = 2.30). The melting point Tm = 262.4 °C was 
detected for MLX (crystalline substance). CHIT shows glass transition temperature Tg at 
122.5 °C (amorphous substance). Subsequently, the binary powder mixtures were prepared 
at 1 : 1 and 1 : 8 ratios in a planetary ball mill. The effects of ball size, rpm and milling 
time on properties of co-milled mixtures were investigated. The changes in the particle 
size and particle size distribution were monitored by laser diffraction using a dry cell. 
Flow-through cell type of dissolution (USP 4, phosphate buffer pH 6.8) with open loop 
was used to evaluate the dissolution rate of the drug in the co-milled powder mixtures. The 
detected dissolution rate r (mg dm−3 s−1) of MLX in the MLX:CHIT mixture co-milled in 
1 : 8 ratio for 15 minutes was approximately four times higher than the dissolution rate of 
MLX within the first ten minutes. The reason is presumably an increase in specific surface 
area of the micronized drug particles together with deagglomeration during the co-milling/
mixing with the hydrophilic carrier with larger particles. 

The study was supported by the Grant Agency of Charles University (Project 
No. 1286218/2018, from the project of Specific Academic Research (SVV 260 401/2019) 
and Zentiva, k. s.
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Powders and granular materials are two-phase systems where individual solid particles 
touch each other and are diffused in gaseous surroundings; the interparticle contacts in-
fluence the behaviour of the powder bed. Powder properties depend on many parameters 
such as particle size, shape, density, cohesive forces as well as on the air humidity and 
temperature.1 More cohesive materials can cause flow difficulties during pharmaceutical 
processes. Therefore, shear testing and new methods of avalanche measurements studying 
dynamic powder behaviour are used to describe these materials.

It has been observed previously that some portion of powder microcrystalline cellulose 
(MCC) in mixtures with pellets made of microcrystalline cellulose (C100) improved com-
pressibility of mixtures into tablets. In this work, the influence of MCC on the interparticle 
cohesion and flow properties were studied using the automated shear cell (ShearScan) 
and dynamic flow measurements (Revolution Powder Analyser). The more MCC in the 
mixture the higher cohesion was observed with worsening in avalanche behaviour from 
slumping (C100 and M90) through cascading (M80–M60) to cataracting when 50% or 
more of MCC was added. The relationship between the cohesion and avalanche angle 
was described with the linear regression with the coefficient of regression R = 0.9242. 
The results show the importance of careful choice of mixture composition to achieve the 
optimum composition for both good compression and flowability.

The study was supported by the Grant Agency of Charles University (Project. No. 
1286218/2018) and from the project of Specific Academic Research (SVV 260 401/2019).
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Targeting drugs directly to the colon is beneficial for the local treatment of inflam-
matory bowel diseases and other colonic pathologies. Drug delivery systems which can 
control or sustain drug release in the colon are needed in order to achieve satisfactory drug 
levels for a longer duration, thereby minimizing dosing frequency and adverse effects. 
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A possible approach to control drug release is by the formulation of liquisolid systems by 
incorporating hydrophilic polymers as matrices. Such polymers become hydrated in aque-
ous medium to form a gel layer which controls the drug release. The ability of the polymer 
to control drug release is partly influenced by viscosity of the hydrated gel layer. Therefore, 
this study aims to characterize a range of polymer candidates (guar gum, sodium alginate, 
sodium carboxymethyl cellulose and various grades of hydroxypropyl methylcellulose) 
by rheological measurements. Biorelevant media Fasted State Simulated Gastric Fluid 
(FaSSGF) and Fasted State Intestinal Fluid (FaSSIF) of pH 1.6 and 6.5, resp., were used 
to prepare polymer dispersions simulating the gel layer formed at the surface of hydrated 
matrices in the gastrointestinal tract. Flow rheology measurements were carried out on a 
rheometer. Flow curves were obtained, using a shear rate ramp at shear rate 0.01–100 s−1. 
Ostwald-de Waele (power law) model was applied to describe the rheological flow behav-
iour. The apparent viscosities of the polymers at shear rates of practical importance were 
reported. Although other formulation parameters will influence the drug release, viscosity 
data from the rheological studies will serve as a useful basis for further studies with regards 
to the formulation of liquisolid systems for colon-targeted drug delivery.

The study was supported by the Grant Agency of Charles University (Project No. 
70119/2019) and from the project of Specific Academic Research (SVV 260 401/2019).
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First-line protection of the human body is carried out by the outermost skin layer, the 
stratum corneum (SC), which is composed of corneocytes embedded in a lipid matrix of 
ceramides, cholesterol and fatty acids.1 Skin diseases are associated with modified skin 
barrier functions which result from alterations in the skin barrier composition. In this re-
gard, the use of model lipid membranes is a very useful tool to mimic healthy or diseased 
skin states.2

The aim of this study is to create model lipid membranes and investigate the polymor-
phic nature of the lipids at different annealing conditions. Initially, skin isolated lipids 
were annealed at different temperatures (from room temperature to 90 °C) in the presence 
or absence of water. Preliminary results did not show major differences for the lengths of 
long periodicity phase or cholesterol phase between the different annealing conditions, 
while short periodicity phase starts to be visible when annealing temperature is 70 °C in 
presence of water. Moreover, even if annealing of lipids was considered an essential step 
for the creation of model lipid membranes, our results indicate that lipids are also able to 
spontaneously arrange.
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Skin barrier is found in the outermost part of the skin called stratum corneum (SC), 
which consists of flattened dead cells (corneocytes) embedded in a lipid matrix. A lipid 
species specific for epidermis, ω-O-acylceramides (ω-O-acylcer), are essential for the or-
ganization of the two SC lipid structures: the highly organized intercellular lipid lamellae 
and the monolayer of lipids covalently bound to the surface of corneocytes. Both are es-
sential for our survival on dry land.1 One of the key enzyme in the synthesis of ω-O-acylcer 
is PNPLA1, which was found deficient in a subset of patients suffering from Autosomal 
Recessive Congenital Ichthyoses.2 The available treatment is only symptomatic, thus, we 
attempted to restore skin barrier by delivering ω-O-acylcer to the SC. In this study, delivery 
systems for ω-O-acylcer were tested for their ability to deliver ω-O-acylcer to reconstruct-
ed human epidermis (RHE) deficient in PNPLA1. Effect of treatment on permeability 
(Lucifer yellow assay), ultrastructure of the SC (electron microscopy) and lipid content 
(LC/MS) was evaluated. Furthermore, two different models of RHE were compared for 
their ability to mimic diseased epidermis and protocol for application of delivery systems 
on RHE was developed.

The study was supported by the Czech Science Foundation (Project No. 19-09135J) and 
from the project of Specific Academic Research (SVV 260 401/2019).
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Self-nanoemulsifying drug delivery systems (SNEDDS) have potential to locally de-
liver an anti-inflammatory acting oligonucleotide (OND) to inflamed intestinal tissue. 
A non-specific OND was complexed with a cationic lipid to increase its lipophilicity.1 
This allowed to load the complex (OND-CL) into SNEDDS containing medium-chain 
fatty acids that enhance tight junction (TJ) opening.2 Caco-2 cells were pre-treated with 
Compound 48/80 (C48/80), an inhibitor of TJ opening, and subsequently incubated with 
OND-CL loaded in SNEDDS, blank SNEDDS (bSN) and the cationic lipid dissolved in 
SNEDDS both dispersed in a solution of OND, and a solution of OND. Size of dispersed 
nanodroplets between 180 and 215 nm together with zeta potential ~ −8 mV are proper-
ties enabling passive targeting to the inflamed area. All treatments containing SNEDDS 
showed permeation of OND unlike in the case of the OND solution. The highest amount of 
OND permeated after treatment with OND-CL in SNEDDS. C48/80 lowered and delayed 
the transport of OND-CL, however, there was no significant difference in the case of bSN 
in presence and absence of the inhibitor. When treated with SNEDDS, TEER dropped to 
~ 50% of initial values. The inhibitor C48/80 modulates opening of TJs and suggests their 
role in transport of OND through Caco-2 monolayer. 

The study was supported from the project of Specific Academic Research (SVV 260 401/ 
2019) and by the Czech Science Foundation (Project No .GA17-06841S).
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The aim of this work is to prepare biodegradable polymeric nanoparticles with en-
capsulated anti-inflammatory substance. Polymeric particles are actively scavenged from 
systemic circulation by phagocytic cells of the reticuloendothelial system. Macrophages 
such as Kupffer cells play an important modulatory role in the development of inflam-
mation. Therefore, such particles could be suitable for liver targeting.1 The encapsulation 
of the active substance into nanoparticles has undeniable advantages, such as reduced 
side effects, site specific action or reduced active substance dose.2 A number of different 
variants of poly(lactic-co-glycolic) acid (PLGA) (several linear variants and a branched 
with polyacrylic acid) were tested for preparation of nanoparticles. These co-polymers are 
sufficiently stable, biodegradable and do not induce stimulation of the immune system.3 
PLGA nanoparticles of desired size (80–300 nm) with low polydispersity were prepared 
and assayed in vitro. Particles with size under 100 nm were prepared by emulsification 
solvent evaporation method. Nanoprecipitation yielded nanoparticles ranging between 150 
and 200 nm. Formulations of such parameters are attractive to target cells, non-toxic and 
also with high cell entry demonstrated in vitro (more than 50%).

The study was supported from the project of Specific Academic Research (SVV 260 401/ 
2019), by the Grant Agency of Charles University (Project No. 158611) and by the Czech 
Science Foundation (Project No. 19-14497S).
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Over the past years, (trans)dermal delivery has gained extensive popularity due to its 
advantages over other routes of administration.1 Dermal delivery has been improved by 
different methods and vehicles, of which, liposomes seem to be the most studied.2 Imiqui-
mod (IMQ) is a topically applied imidazoquinolon, used for the treatment of several skin 
diseases, like actinic keratosis and basal cell carcinoma.3 Traditional formulations restrict 
IMQ’s efficiency for dermal delivery because of the drug’s poor solubility and low cutane-
ous permeability.3 The aim of the present study is to prepare IMQ loaded liposomes and 
evaluate their ability to deliver the active substance to the desired skin layers. Different 
liposomal formulations with IMQ were prepared by using the thin film method. The physi-
cochemical properties of the prepared formulations were determined in terms of particle 
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size, polydispersity index, zeta potential, and entrapment efficiency. Ex vivo experiments 
on human tissue showed that liposomes have a potential as carriers of IMQ for dermal 
application

The study was supported from the project of Specific Academic Research (SVV 260 401/ 
2019) and by the Czech Science Foundation (Project No. 19-09600S).
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In past two decades, poly lactic-co-glycolic acid (PLGA) has been among the most 
attractive polymeric candidates used to fabricate devices for drug delivery and tissue 
engineering applications.1 Using different branching agents, direct melt polycondensa-
tion without addition of catalyst led to group of PLGA with diverse architecture.2 These 
polymers were used for the preparation of rifampicin-loaded nanoparticles by the nanopre-
cipitation method. The aim of this work was to optimize this method by selecting a suitable 
polymeric carrier and its concentration, the ratio of organic phase to aqueous phase, the 
total amount of rifampicin added, and the concentration of the previously verified stabilizer 
didodecyldimethylammonium bromide (DDAB). Prepared formulations were evaluated 
and compared by testing of their parameters such as stability, particles size, polydispersity, 
zeta potential, and encapsulation efficiency. Two suitable PLGA derivatives were found, 
star-shaped PLGA branched on tripentaerythritol appeared to be the most appropriate. The 
effect of the amount of stabilizer on the encapsulation efficiency was significant. Encap-
sulation efficiency increased with decreasing amount of stabilizer to maximum at 0.02%, 
but further decrease in concentration led to the encapsulation efficiency drop, even in the 
case of stable formulations with low polydispersity. Dissolution tests were performed in 
phosphate buffer pH 7.4 and showed sustained release of rifampicin.

The study was supported from the project of Specific Academic Research (SVV 260 401/ 
2019).
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Natural polysaccharides find use as excipients for the formulation of oral controlled 
drug release systems. Some of these systems can target drug release to the distal part of the 
gastrointestinal tract. One of these polysaccharides is cationic chitosan, which is safe, non-
toxic and biodegradable. Its very important property is the ability to adhere to mucosa. In the 
presence of an anionic polysaccharide (sodium alginate) it forms a polyelectrolyte complex.

The aim of this work was to study the compressibility, compactibility and lubricant sen-
sitivity of directly compressible tableting materials containing chitosan, sodium alginate 
and two viscous types of hypromellose. Tableting materials containing silicified micro-
crystalline cellulose Prosolv SMCC 90 and chitosan in proportion 1:3, were tested as well. 
Compressiblity was evaluated by energy profile of compression, compactibility by tensile 
strength of the tablets, lubricant sensitivity by values of lubricant sensitivity ratio (LSR).

The mixture of chitosan and Prosolv SMCC 90 in the ratio 3:1 showed the highest total 
energy of compression values. Prosolv SMCC 90 increased the values of total energy of 
compression in all formulations, except for the mixtures with HPMC K 100M. The adding 
of retarding components decreased them, most significantly in the case of alginate sodium.

Tensile strength of tablets was increased by Prosolv SMCC 90 in all formulations. Algi-
nate sodium and magnesium stearate decreased strength values. Formulations with HPMC 
K 100M exhibited the highest strength values. The mixture of chitosan and Prosolv SMCC 
90 had the lowest LSR value, whilst the highest LSR value were observed for this mixture 
with 50% sodium alginate.

The study was supported from the project of Specific Academic Research (SVV 260 401/ 
2019).
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Principal component analysis (PCA) is a mathematical algorithm that helps to reduce 
the dimensionality of the data while retaining most of the variation in the data set. It ac-
complishes this reduction by identifying directions, called principal components, along 
which the variation in the data is maximal.1 In the context of drug design PCA is used to 
identify the two principal components and to indicate by visual assessment of the plotted 
point the influence of the factor on a principal component or on a subset of outcomes. In 
this presentation we would like to demonstrate the main ideas of PCA on the example of 
its use in pharmaceutical technology and pharmacology.

The first example illustrates the application of PCA in tablet formulation in order to find 
the influential process formulation parameters and describe their optimal settings.2 The 
second example related to pharmacology demonstrates gene expression depending on the 
clinical/pathological conditions of the placenta. The study was conducted on 177 placenta 
tissues (39 healthy and 138 pathological divided into subgroups). The parameter of interest 
is the expression of 16 genes directly involved in placental homeostasis of tryptophan and 
serotonin. The main aim of the study is to indicate a difference in gene expression between 
the pathological vs healthy placentas, taking the main patient characteristics such as mark-
ers of inflammation, fetal sex, fetal weight, BMI etc. into account.

The study was supported from the projects of Specific Academic Research (SVV 260 401/ 
2019 and SVV 260 414/2019).
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Renal proximal tubule cells are very important for the metabolism and homeostasis 
of vitamins, especially vitamin A. Some studies show that urinary retinol might be used 
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as an early stage biomarker for detection of kidney failure but no clinically useful chro-
matographic method for simultaneously determination of urinary retinol and creatinine as 
a urine dilution factor is currently available.1 Therefore, we developed new UHPLC-UV-
MS/MS method using column packed with fluorinated core-shell stationary phase, and 
acetonitrile with ammonium formate buffer solution as the mobile phase for separation of 
these two analytes that differ significantly in their physicochemical properties. The method 
involves very fast and simple sample preparation requiring small amount of sample matrix 
and solvents. Deuterium labeled internal standard was used for the more precise quantifi-
cation.2 The method was tested with real-life samples using urine collected from patients 
suffering from colorectal or peritoneal cancer, and malignant neoplasm of kidney. 

The study was supported from the project of Specific Academic Research (SVV 260 412/ 
2019), by Ministry of Health of the Czech Republic – conceptual development of research 
organization (UHHK, 00179906), by Ministry of Health of the Czech Republic (Project. 
No. NV18-03-00130) and from the project STARSS (Reg. No. CZ.02.1.01/0.0/0.0/15_003 
/0000465) co-funded by ERDF. 
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Using modern high-resolution respirometers (HRR) the analysis of mitochondrial func-
tions and the metabolic profile of platelets (PLT) from a small sample of human blood 
was made accessible. A standardized isolation procedure for human PLT was developed 
in the frame of international COST action MitoEAGLE and PLT prepared by this differ-
ential centrifugation (DC) secured a high inter-laboratory reproducibility of respirometry 
results.1 Continuous flow apheresis (CFA) is a clinical method for PLT isolation aiming at 
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the treatment of bleeding diathesis in severe thrombocytopenia with years of good clinical 
outcomes.

The aim of this project was to introduce a new method of HRR at University Hospital 
Hradec Králové and compare mitochondrial respiration of PLT obtained by two different 
techniques: DC and CFA. HRR was assessed by Oroboros Oxygraph-2k FluoRespirom-
eter (Oroboros Instruments, Austria). According to our preliminary results, the isolation 
method did not affect maximal respiratory capacity of PLT in this study. PLT isolated by 
CFA had 30% decrease in succinate oxidation in comparison to DC. Moreover, CFA af-
fected PLT viability. These differences were reversed after washing the PLT by phosphate 
buffer saline, suggesting possible influence of isolation medium on our results.

We conclude that HRR is a highly sensitive and suitable method to describe the met-
abolic profile of human PLT. The application of HRR is promising in PLT research in 
patients with thrombocytopenia, sepsis and metabolic disorders as well as in diagnostics. 

The study was supported from the project of Specific Academic Research (SVV 260 412/ 
2019), by Ministry of Health of the Czech Republic – conceptual development of research 
organization (UHHK, 00179906) and from European Union Framework Programme Hori-
zon 2020 COST Action CA15203 MitoEAGLE. The loan of oxygraphs was kindly provided 
by Oroboros Instruments.
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Cisplatin is well known for its antitumor activity but it is also associated with side 
effects, relevancy of which depends on its exposure. Extended exposition can cause neph-
rotoxicity and other health problems.1,2 Cytoreductive surgery followed by hyperthermic 
intraperitoneal chemotherapy is a procedure combining maximal surgical removal of the 
tumor with intra-operative administration of a chemotherapeutic drug that is heated up. 
The aim of the whole process is to increase the anticancer effect and minimalize the sys-
temic side effects of the chemotherapy in comparison with systemic chemotherapy.3

For the purpose of clinical research, a HPLC method with diode-array detection for the 
determination of cisplatin in human plasma with simple sample pretreatment has been de-
veloped and current results will be discussed. The separation was carried out in 8 minutes 
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using C18 core-shell column with mobile phase consisting of methanol, acetonitrile, and 
water. As internal standard palladium chloride was used.

The study was supported from the project of Specific Academic Research (SVV 260 412/ 
2019), by Ministry of Health of the Czech Republic – conceptual development of research 
organization (UHHK, 00179906) and by Ministry of Health of Czech Republic (Project 
No. NV18-03-00130). 
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This work is part of a project, that is focused on the development, optimization, and 
validation of UHPLC methods and their subsequent application on the evaluation of new 
modern drug forms based on solid dispersions. The research is based on the development 
of modern drug forms, which use branched polymers as a carrier of active substances with 
the effort to influence the release of the target drugs and increase their bioavailability. The 
determination of drug-releasing from the new carrier is crucial for the research. Newly de-
veloped chromatographic methods will serve as the main tool for testing various materials 
used as a carrier of active substances, for the determination of drug content and detection 
of possible impurities. 

In the presented UHPLC method, miconazole, econazole and their main impurities 
were chosen as the target analytes. An UHPLC method, using diode-array detection, has 
been created. A KinetexTM C18 column, 1.7 μm particle size, 50 × 2.1 mm was used for 
the separation in combination with the acetate buffer, methanol, and acetonitrile as the mo-
bile phase. Butylparaben was chosen as the internal standard. All substances were detected 
at the wavelength of 225 nm. The total analysis time was 9 minutes. The new method will 
be validated and used for testing various branched polymers as suitable carriers. 

The study was supported from the project of Specific Academic Research (SVV 260 412/ 
2019). 
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Column temperature is one of the key parameters that remarkably increases efficiency 
in bottom-up LC-MS proteomic analyses. We noticed, however, that at some point the ben-
efit of elevated temperature to the peak shape is redeemed by lower number of identified 
peptides. We hypothesized that an on-column peptide degradation might occur when the 
peptides are separated at an elevated temperature using acidic mobile phases. To this end, 
we scrutinized the effect of temperature on the stability of model proteins trapped in a re-
versed phase column. We confirmed that temperature as high as 45 °C in combination with 
0.1% formic acid may already induce on-column peptide bonds cleavage. We subsequently 
carried out data-dependent LC-MS analyses of tryptic peptides at various column tem-
peratures. We found out that besides on-column peptide bonds cleavage, peptides trapped 
in a stationary reversed phase may undergo various artificial chemical modifications in 
the presence of 0.1% formic acid in mobile phases. Additionally, the risk of artificial 
peptides formylation due to inappropriate sample handling was discovered within the 
study.

The study was supported by the STARSS project (Reg. No. CZ.02.1.01/0.0/0.0/15_003/ 
0000465) co-funded by ERDF and from the project of Specific Academic Research (SVV 
260 412/2019).
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Peptide mapping is critical methodology in routine biopharmaceutical analysis used 
to confirm identity, characterize primary structure, monitor degradative events, and meet 
quality assurance.1 Peptide mapping is the gold standard method for the in-depth study of 
post-translational modifications (PTMs) of monoclonal antibodies (mAb). PTMs are criti-
cal quality attributes defining therapeutic efficacy and safety.2 Both PTMs and chemical 



52

modifications may arise during production, processing, and storage of proteins.1 Thus, 
the identification and quantification of PTMs is essential in development and analysis of 
therapeutic biomolecules. 

Sample preparation for peptide mapping requires enzymatic digestion of protein that 
is typically a time-consuming and labor intensive process. It includes several steps prone 
to operator error that can induce an increase in artificial modifications such as asparagine 
deamidation.3 

The multidimensional LC system was used for automation of the digestion procedure 
of trastuzumab to optimize the sample preparation of this mAb prior to peptide mapping. 
We will describe ongoing project focused on the setup of automated digestion process as a 
part of multiattribute analysis of mAb. Our study concerns effects of method conditions on 
the quality of digests of trastuzumab including type and pH of digestion buffer, incubation 
time, and temperature.

This work was supported by the STARSS project (Reg. No. CZ.02.1.01/0.0/0.0/15_003/ 
0000465) co-funded by ERDF and from the project of Specific Academic Research (SVV 
260 412/2019).
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African swine fever virus (ASFV) is a virus with high morbidity and mortality, which is 
infectious for domestic and wild pigs and causes serious socioeconomic impact.1 Because 
of the non-existence of a suitable vaccine, it is necessary to determine the presence of the 
virus directly in the focus of infection. Thus, the cornerstone of design of a biosensor for 
rapid analysis of ASFV was suggested. This work is focused on the electrochemical study 
of oligonucleotides (ODNs) KING R and KING F which are specifically complementary 
to ASFV DNA, and quantum dots (CdTe QDs) as a label for these ODNs. The adsorptive 
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transfer technique was used for the accumulation of ODNs to a working electrode. In the 
first phase, the dependences of the current on concentration and time of accumulation of 
ODNs were measured. The calibration ranges from 0.4 to 1.7 μg mL−1 for KING F and 
0.1 to 0.6 μg mL−1 for KING R were measured and the LODs, LOQs and CVs were calcu-
lated. CdTe QDs interacted with ODNs. CA (cytosine and adenine) signals of ODNs were 
33.9 ± 8.7 nA and 22.0 ± 3.3 nA for KING F and KING R, respectively. For interaction CA 
signals were detected as follows: KING F/QDs 15.8 ± 8.6 nA, KING R/QDs 16.1 ± 5.1 nA 
and cadmium signals were detected as follows: KING F/QDs 61.8 ± 15.7 nA and KING 
R/QDs 89.3 ± 18.2 nA. This study brought pilot results for the creation of biosensor for 
detecting bacterial and viral pathogens, which can be useful for the suggestion of suitable 
pharmaceutical therapy.

The study was supported by the EU programme for education, training, youth and sport 
ERASMUS+ and project AMOR QK1920113. 
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Alzheimer’s disease is a neurodegenerative disorder causing decline in cognitive func-
tions, gradual loss of self-control, development of disorientation, and afterwards motoric 
failure. Current symptomatic pharmacotherapy is primarily focused on acetylcholinester-
ase inhibitors and NMDA (N-methyl-d-aspartate) receptor blocking.1 Tacrine molecule, 
which is one of the acetylcholinesterase inhibitors, was withdrawn from the market due to 
the hepatotoxicity of its metabolite 7-hydroxytacrine in 2013. The substitution of tacrine 
molecule may potentially block the formation of toxic metabolites. The introduction of 
methoxy group to position of 7 of 1,2,3,4-tetrahydroacridine led to 7-methoxytacrine.2 

The aim of our work was to determine the metabolites of tacrine and 7-methoxytacrine 
and to evaluate the effects of biotransformation in a in vitro study. Human liver micro-
somes (HLM) were used as first phase in vitro biotransformation model and HPLC coupled 
with Q Exactive Plus mass spectrometer was used for the characterization of metabolites. 

The new HPLC-MS method for the separation and identification of tacrine and 7-me-
thoxytacrine metabolites was created and structures of metabolites were experimentally 
designed from Full-MS and MS/MS spectra and confirmed by MassFrontier (MetWorks).

The results of the study show that the main way of biotransformation of both com-
pounds is their monohydroxylation and dihydroxylation. Moreover, several novel in vitro 
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metabolites of tacrine and 7-methoxytacrine which have not been reported in the literature 
so far were found and the relative proportion of individual metabolites was calculated.

The work was supported from the project of Specific Academic Research (SVV 260 401/ 
2019). 
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Sweating is usually found unpleasant and annoying. It is, however, very important 
mechanism that provides our bodies with effective temperature control in different situa-
tions. Also its composition can be influenced by various substances or state of health. There 
are two main types of human sweat. Apocrine sweat consists predominantly of lipophilic 
substances while eccrine sweat, which could be described as hydrophilic, consists mainly 
from water and various ions and small amount of other substances.1 Our research focuses 
on eccrine sweat and these substances. Sweat is collected by patches worn for one week. 
Then the patch is collected and extracted and extracts are lyophilised. The samples are 
then analysed by HPLC coupled with mass spectrometry. As the majority of metabolites 
are hydrophilic, HILIC column was used to separate them at least partially. The analysis 
was performed in both positive and negative modes. In this initial state we have processed 
only a small amount of patches, which are considered healthy controls for future research. 

The study was supported by Ministry of Health of the Czech Republic – conceptual 
development of research organization (UHHK, 00179906).
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This project aimed at examining the effects of using ion mobility spectrometry-mass 
spectrometry in doping control analysis using 194 compounds from World Anti-Doping 
Agency prohibited list, including stimulants and narcotics (Class I) and anabolic steroids, 
glucocorticoids, and hormones (Class II). MSe data independent acquisition scan type 
with high-resolution mass spectrometry was used for the experiments. The analyses were 
carried out using q-TOF (quadrupole-time of flight) with and without activation of the 
ion mobility spectrometry dimension. The ultra-high-performance liquid chromatography-
mass spectrometry method was developed using standard mixtures to tune the settings of 
mass spectrometer and to optimize the data processing method. Subsequently, the method 
was used with urine samples prepared by dilute and shoot approach for Class I and by 
supported liquid-liquid extraction (SLE) for Class II. Prior to the analysis, SLE procedure 
was optimized to ensure sufficient sensitivity with final pre-concentration by factor of 10. 
Finally, the analyses of standard doping agents and urine samples were compared with and 
without ion mobility function, including the comparison of collision cross section (CCS) 
values, fragmentation, and quality of spectra. The robustness of the method was proved by 
intraday, interday, and interweek repeatability of retention times and CCS values, provid-
ing RSD values always lower than 2%. The effect of matrix on CCS values was examined 
as well as matrix effects and fulfillment of minimum required performance limits. The 
effect of ion mobility on the quality of spectra, elimination of interferences, and method 
sensitivity was evaluated with the aim to improve screening capabilities, especially to 
prevent false positive and false negative results. 

The study was supported from the project of Specific Academic Research (SVV 260 412/ 
2019) and by the STARSS project (Reg. No. CZ.02.1.01/0.0/0.0/15_003/0000465) co-fund-
ed by ERDF.
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Increasing detection sensitivity is crucial task in LC-MS method development. Apart 
from the instrument limits, ionization efficiency is the key to good sensitivity. In case 
of poorly ionized analytes, alternative LC-MS mobile phase additive can be considered. 
Besides conventional volatile acids and buffers enhancing deprotonation of analytes in 
ESI– and increasing conductivity, the ionization can be achieved by adduct formation or 
through gas phase proton-transfer reactions.

For this study, ammonium fluoride was selected as anion attachment additive for its 
strong gas-phase proton affinity. Generally, signal improvement of less polar molecules can 
be provided by an anion attaching to electropositive region of analyte molecule forming 
an adduct. Fluoride anion, due to higher gas-phase basicity than most of other anions and 
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deprotonated molecules, is able to abstract the shared proton from the analyte and separate 
as HF. Finally, ionization efficiency is enhanced by production of [M-H]− in gas phase.1

Mobile phase containing ammonium fluoride (0.1–1.0 mM) was compared to conven-
tional additive 0.1% formic acid and its positive effect on signal intensity was assessed 
for broad spectrum of compounds varying in molecular weight, polarity, lipophilicity, and 
structures. Fluoride anion attachment potential as a solution for increasing sensitivity in 
ESI− will be discussed.

The study was supported by the STARSS project (Reg. No. CZ.02.1.01/0.0/0.0/15_003/ 
0000465) co-funded by ERDF and from the project of Specific Academic Research (SVV 
260 412/2019).
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Graphene (G) is two-dimensional sp2 single-atom-thick carbon sheet with hexagonal 
structure. High specific area (theoretical value 2630 m2 g−1) together with the affinity to 
carbon ring structures via π-π stacking interactions make G and graphene oxide (GO) 
promising candidates for application in analytical chemistry.1,2

Our work aims at the modification of inner surface of bare silica capillary by Layer-
by-Layer method (LbL).3 LbL is very simple self-assembly procedure which controls 
through electrostatic interactions adsorption of negatively charged GO onto wall covered 
by positively charged polyelectrolyte. Modification of capillary wall by GO is believed to 
substantially improve the separation properties for analysis of charged/neutral analytes due 
to the combination of the high CE efficiency and additional interactions with the modified 
surface. As it is difficult to characterize and optimize a nanoscale coating, the deposition 
was firstly done on the flat surface (silicon wafer or quartz slide) and different techniques 
(ellipsometry, UV-VIS spectroscopy, AFM) were employed. Different combinations of 
polyelectrolyte/GO were tested. Based on these results, the coating process was transferred 
into the capillary and the separation of the model analyte mixture was compared with 
unmodified capillary. 

The study was supported by Research programme Development and Study of Drugs 
(Progres Q42) and from the project of Specific Academic Research (SVV 260 401/2019).
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Boron clusters are artificial compounds which create 3D-cage structure and exhibit 
unique physicochemical properties. Carboranes are prepared by substituting BH units 
for CH units. They are studied as stereoselective catalysts, monomers for thermostable 
polymers and in medicine as compounds which enhance the effectivity of boron neutron 
capture therapy. Steric similarity with rotating phenyl ring enables extensive research of 
carboranes as new pharmacophores.1

Chirality of boron clusters is caused by introducing endo-/exoskeletal substituents, 
which impair the symmetry of the cage. Due to the chiral character of these compounds, 
it is vital to evaluate the influence of experimental conditions on chiral separations with 
respect to their potential use. 

Even though zwitterionic carboranes were successfully separated on native beta-cy-
clodextrin based chromatographic columns, attempts to separate anionic carboranes were 
unsuccessful.2 On the other hand, native beta-cyclodextrins were able to resolve some 
anionic carboranes in capillary zone electrophoresis.3 To clarify this contradiction, chro-
matographic behavior of anionic carboranes was tested on the native beta-cyclodextrin 
column (ChiraDex, Merck).

Our work aims to elucidate the discrepancy between chiral separations of anionic car-
boranes by high performance liquid chromatography and capillary zone electrophoresis.

The study was supported from the project of Specific Academic Research (SVV 260 401/ 
2019). 
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Current anticancer therapy with anthracyclines is, despite its efficiency, limited due to 
the high risk of cardiotoxic effects. Up-to-date, the only clinically approved cardiopro-
tective agent is dexrazoxane (DEX). Its novel analogue, JAS-2 – [4,4′-(butane-2,3-diyl)
bis(piperazine-2,6-dione)], exerts greater efficiency in vitro (neonatal rat cardiomyocytes 
model) when compared with DEX. Previously, UHPLC-MS/MS method for determina-
tion of JAS-2, its metabolite JAS-2met and its pro-drug with a code name GK-667 was 
employed in our laboratory using UHPLC system (Nexera, Shimadzu) coupled with a 
triple quadrupole mass spectrometer (LCMS-8030, Shimadzu). Although this method was 
successfully applied on in vitro stability study of GK-667 and JAS-2 in plasma and DMEM 
medium, its use in pilot in vivo pharmacokinetic study was limited in terms of low sen-
sitivity to GK-667 and JAS-2met. Besides the attempts to enhance the recovery of these 
analytes by modification of the sample preparation step (i.e. precipitation with methanol), 
new LC-MS/MS method for determination of JAS-2 and its metabolite in plasma carried 
on LC system (1290 Infinity II, Agilent) coupled with a triple quadrupole mass spectrome-
ter (Triple Quad LC/MS 6400 series, Agilent) was developed. Chromatographic separation 
of JAS-2 and JAS-2met was performed on Luna Omega Polar column (100 × 3.0 mm, 
2.5 μm, Phenomenex) using gradient elution system consisting of 1mM ammonium for-
mate and methanol. The presented method led to achievement of the LLOQ at the level of 
0.01 μM for both analytes, which is 20 times lower than the former procedure. Increased 
sensitivity enabled determination of JAS-2 and JAS-2met in plasma of rabbits adminis-
tered with GK-667 (5 mg kg−1, i. v., n = 8).

The study was supported by Research programme Development and Study of Drugs 
(Progres Q42), by the Czech Science Foundation (Project No. 18-08169S) and from the 
project of Specific Academic Research (SVV 260 401/2019).
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Pesticides are substances used in agriculture to control pests and weeds. Their use 
is controlled, and the highest toxicologically acceptable amount of each pesticide is de-
termined by maximum residue level. Apricots are valuable source of phytonutrients and 
substances with antioxidant properties in human diet. Amount of these substances is in-
fluenced by cultivar type, harvest time, storage, processing, etc. For the presented study, 
‘Betynka’ apricot cultivar grown in orchards of Research and Breeding Institute of Pomol-
ogy in Holovousy, was used. 

This study focuses on influence of pesticide spray type applied in permitted level on 
nutritional properties of apricots regarding phenolics content and potential antioxidant 
properties. Effect of pesticide spray type was studied in fresh fruits and fruits stored for 10, 
20, and 30 days after harvest in ultra-low oxygen warehouse. HPLC separation with diode 
array detection (DAD) was used to monitor content of 17 selected phenolic substances 
typically present in apricots. Moreover, HPLC with 8-channel electrochemical coulometric 
detector (CA) was used for evaluation of overall content of reducing agents, and Trolox 
equivalent antioxidant capacity assay (TEAC) for evaluation of radical scavenging activity 
of methanolic apricot extracts. 

Results of phenolics determination and antioxidation activity in fresh and stored fruits 
with individual pesticide spray type obtained by HPLC-DAD, HPLC-CA, and TEAC 
methods were compared with control sample, without pesticide spray application. For sta-
tistical evaluation of the effect of applied pesticide spray on nutritional properties of fresh 
and stored apricots, ANOVA with repeated measures was applied on results obtained by 
HPLC-DAD. Based on the comparison, samples of tested spray types and control sample 
significantly differ from each other, considering the spray type and storage period. 

The study was supported from the project of Specific Academic Research (SVV 260 412/ 
2019), by the Grant Agency of Charles University (Project No. 1466119) and by the Tech-
nology Agency of the Czech Republic (Project No. TJ02000196).
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Various sorbents for on-line extraction and determination of ochratoxin A (OTA) and 
ochratoxin B (OTB) in archive Tokaj wine have been compared. Tokaj wine is a special 
type of sweet wine from grapes infected with mould Botrytis cinerea produced in Hun-
garian Tokaj wine region and in Slovakia. Our method involved on-line extraction using 
precolumn coupled to liquid chromatography with fluorescence detection and enabled fast 
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and sensitive control of mycotoxin contamination. Four types of fibrous sorbets, includ-
ing polyethylene microfibers, polypropylene microfibers, polycaprolactone microfibers/
nanofibers composite, and polycaprolactone microfibers/polyvinylidene difluoride nano-
fibers composite, typical fused-core C18 sorbent, and commercial molecularly imprinted 
polymers were compared while varying extraction approaches. The polymer fibers filled 
in a cartridge were directly connected to HPLC system and the clean-up efficiency and 
the subsequent chromatography separation optimized. Typically, 50 μL wine was directly 
loaded and preconcentrated in extraction column. The separation was then carried out us-
ing analytical column Kinetex Phenyl-Hexyl (100 × 4.6 mm, particle size 2.6 μm) followed 
by fluorescence detection (Ex 335 nm, Em 463 nm). Solvents suitable for extraction and 
separation were methanol or acetonitrile and 0.5% aqueous acetic acid. The separations 
were carried out in the gradient elution mode at a flow rate of 1.0 mL min−1. These con-
ditions provided reliable validation results with a limit of detection of 0.03–0.06 μg L−1 
and recoveries exceeding 90% were determined for both OTA and OTB in archive Tokaj 
wines. The maximum tolerable limit for OTA in wines authorized by the European Union 
is 2 μg L−1. Among the tested nanofibers, polyethylene enabled the best results while other 
nanofibrous materials are unsuitable for the analysis of ochratoxins. Comparable results 
were obtained using molecularly imprinted polymers, fused-core C18, and polyethylene 
microfibers. However, the last sorbent excels in affordability. A more detailed comparison 
of sorbents will be presented. 

This work was supported from the project of Specific Academic Research (SVV 260 412/ 
2019), by the STARSS project (Reg. No. CZ.02.1.01/0.0/0.0/15_003/0000465) co-fund-
ed by the ERDF, and by the Grant Agency of Charles University (Project No. 1134119).

PEAR TREES MATERIAL AS A RICH SOURCE  
OF IMPORTANT PHENOLIC COMPOUNDS
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The aim of the study was to determine the spectrum of phenolic compounds and their 
content in pear trees – leaves, bark, buds, stems, floral ovaries, blossom, and also in fruit and 
seeds. The methanol extracts were obtained from raw material of different pear tree culti-
vars. Extracted phenolic compounds – arbutin, chlorogenic acid and it’s derivates (1,5- and 
3,5-dicaffeoylquinic acid) and rutin were analyzed by high performance liquid chroma-
tography. Finally, ASCENTIS Express RP-Amide (150 × 4.6 mm, particle size 2.7 μm) 
analytical column was used for analysis due to ability to separate both derivates of chloro-
genic acid. Column temperature was 30 °C and injection volume was 1 μl. The separation 
was performed with gradient elution at flow rate 1 ml/min and analysis time 10.50 min. 
The mobile phase consisted of acetonitrile and 0.1% phosphoric acid. The detection was 
carried out at wavelengths 220, 327 and 354 nm. The method was validated before the 
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quantification of phenolic compounds in the leave extracts with following parameters: the 
linearity (R2 = 0.997–0.999), repeatability (RSD = 0.49% – 3.09%), recovery (88.66% – 
114.26%) and precision (RSD = 0.77% – 2.87%). The following concentration range of to-
tal content expressed in mg g−1 of dry mass in defined extracts were obtained: leave extracts 
(22.62–54.80 mg g−1), bark extracts (17.44–55.18 mg g−1), bud extracts (14.24–31.93 mg g−1), 
stem extracts (55.00–74.04 mg g−1), ovary extracts (50.26–87.60 mg g−1) and blossom 
extracts (38.04–62.83 mg g−1). The concentration of evaluated phenolic compounds occur-
ring in fruit and seeds extracts was significantly lower. Arbutin and chlorogenic acid were 
found as major components. This research revealed that pear trees material is a rich source 
of phenolic compounds and could be potentially used for further utilitazion. 

The study was supported by the Technology Agency of the Czech Republic (Project 
No. TJ02000196) and from the project of Specific Academic Research (SVV 260 412/2019).
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Sulfamethoxazole (SMX) belongs to the group of emerging organic contaminants, 
which may accumulate in natural waters causing environmental concern.1 Its monitoring 
is thus very important. However, the levels of SMX present in natural waters is often very 
low (ng L−1 to μg L−1) and for that reason its analysis presents a challenge. The aim of 
this study is the using of magnetic stirrer bars coated with polymer inclusion membranes 
(PIMs) for the separation and preconcentration of SMX from natural waters. Initially the 
analyte is selectively retained within the PIM via ion-exchange by stirring the coated mag-
netic bar in the natural water sample. Following step is dipping the loaded PIM-coated 
stirrer bar in a smaller volume of a stripping solution to remove the SMX back to an 
aqueous solution for further analysis. Different types of base polymers, namely cellulose 
triacetate (CTA), polyvinyl chloride (PVC) or poly(vinylidene fluoride-co-hexafluoropro-
pylene) (PVDF-HFP) were tested for the fabrication of the PIM coating, while Aliquat 336 
was used as the extractant. 1-Tetradecanol and 2-nitrophenyloctyl ether (NPOE) were used 
as the modifier or plasticizer, respectively.

This study involves important PIM optimizations, particularly testing of different con-
centrations of casting solutions and the number of dips into the casting solution required 
to prepare a sufficient layer of PIM on the stirrer bar surface. Preliminary experiments re-
vealed that the optimum PIM thickness that facilitates the fastest extraction rates is 20 μm, 
which corresponds to a variable number of dips depending on the PIM composition. 
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The study was supported from the project of Specific Academic Research (SVV 260 412/ 
2019).

References
1. GARCIA-RODRÍGUES, A., MATAMOROS, V., KOLEV, S. D. et al.: J. Membrane. Sci., 492, 2015, 32–39.
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Supercritical fluid extraction (SFE) using non-polar CO2 as an extraction solvent is 
commonly used approach to extract bioactive compounds from natural sources such as 
dried leaves, herbs, fruits, and flowers. Neat CO2 is an optimal choice to extract non-polar 
compounds. Thus, an organic solvent is often added to CO2 to achieve extraction of more 
polar compounds. Methanol, ethanol (EtOH), 2-propanol, and small water proportion are 
usually added to change polarity, mass transfer, extraction yield, and analytes solubility. 
Depending on the amount of added organic solvent, we recognize SFE, SFE with modi-
fier, CO2 expanded liquid extraction, and pressurized liquid extraction. Other parameters 
including temperature, pressure, and type of extraction can also improve the extraction 
yield. In our study, we optimized method for the extraction of quercetin from quince fruit 
(Cydonia oblonga). Placket-Burman model was used to determine the effect of addition 
of 0% – 20% water in EtOH as a green organic solvent added to CO2 in ratio 10% – 90%. 
We used temperatures in a range of 30–80 °C and a pressure of 100–300 bar. After its 
evaluation, the water amount in ethanol was set up on 20% due to low effect of this pa-
rameter. The tested ranges were consequently narrowed for other parameters using design 
of experiment. Then, 4 different flow rates in a range of 1–4 mL min−1 were explored to 
find the final extraction conditions. Optimized method used CO2/EtOH + 20% H2O (10/90, 
V/V) at 66 °C, pressure of 223 bar, and flow rate of 4 mL min−1. These conditions enabled 
extraction of quercetin in 30 min with recoveries of 120 ng (22% RSD, n = 9, 3 different 
days) from 0.5 g sample.

The study was supported by the project STARSS (Reg. No. CZ.02.1.01/0.0/0.0/15_003/ 
0000465) co-funded by ERDF and from the project of Specific Academic Research (SVV 
260 412/2019).
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Electrospun nanofibers are currently in the focus of analytical chemists for their great 
potential as a sorbent in solid phase extraction techniques.1 Apart from that, 3D printing 
nowadays holds a stable position in many areas of human activities, including analytical 
chemistry, due to the possibility of fast prototyping.2

Using the 3D printing technology “Fused Deposition Modelling”, we designed a cage-
like holder with integrated magnetic stirring bar. The cage allowed accommodating up to 
60 mg nano-polycaprolactone/micro-polycaprolactone fibers as a lose package for sorbent 
extraction. The device was immersed into 100 mL sample and was allowed to stir for 
50 min for the extraction of eight bisphenols from natural waters. The analytes were then 
stripped using 5 mL methanol during 35 min. The limits of detection and quantitation were 
between 0.1–2.1 μg L−1 and 0.4–7.0 μg L−1, respectively. The average analyte recovery at 
50 ppb spike level was 99.0% ± 7.0%.

This work was supported from the project of Specific Academic Research (SVV 260 412/ 
2019), by the STARSS project (Reg. No. CZ.02.1.01/0.0/0.0/15_003/0000465) co-funded 
by ERDF and the Czech Science Foundation (Project No. 20-19297S). 
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Organic polymer monoliths are excellent supports for the chromatographic separation 
of large molecules. Monolithic columns feature high permeability and low back pressure. 
However, they suffer from a rather small surface area needed for the separation of small 
molecules. On the other hand, porous metal-organic framework (MOF) crystals are highly 
porous with widely tunable properties. Unfortunately, their packing in separation columns 
is challenging due to their small particle size and non-spherical shape. Therefore, we de-
signed a new generation of separation media combining advantages of organic polymer 
monoliths and MOF while reducing their drawbacks. We prepared polydivinylbenzene 
monolith containing ZnO nanoparticles as the MOF metallic precursor. ZnO nanoparticles 
were then converted to zeolitic imidazolate framework ZIF-8 via biomimetic crystalliza-
tion using 2-methylimidazole as the organic linker with addition of a bioactive molecule 
– an amino acid – that enabled further modulation of MOF size and increased its selectivi-
ty. l-histidine, l-valine, phenylalanine, and glutamic acid were selected for our experiment 
and their effects on crystal morphology and adsorption selectivity were demonstrated. In 
situ polymerization time and MOF crystals growth were optimized to create open tubular 
capillary columns for enantioselective solid phase microextraction. Chiral selectivity and 
extraction capacity of the material were studied with batch extraction of propranolol en-
antiomers. 

The project was supported from the project of Specific Academic Research (SVV 260 412/ 
2019), the STARSS project (Reg. No. CZ.02.1.01/0.0/0.0/15_003/0000465) co-funded by 
ERDF, CASSS Frantisek Svec Fellowship 2019, and The Mobility Fund of Charles Uni-
versity.

COMBINING LAB-IN-SYRINGE WITH BEAD-INJECTION  
FOR PRECONCENTRATION OF NONSTEROIDAL ANTI-INFLAMMATORY 

DRUGS IN SURFACE WATERS COUPLED ONLINE  
TO HIGH PERFORMANCE LIQUID CHROMATOGRAPHY
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The modern flow techniques Lab-In-Syringe (LIS) and Lab-On-Valve (LOV) were 
combined and hyphenated to high-performance liquid chromatography for online mi-
cro-solid phase extraction of 5 nonsteroidal anti-inflammatory drugs (NSAIDs), namely 
ketoprofen, naproxen, flurbiprofen, diclofenac, and ibuprofen. The combined system en-
sured adequate mixing of large volume of sample with buffer inside the syringe enabling 
higher enrichment than typically achieved by simple LOV. SPE on a micro-SPE, packed 
automatically and in-system following the Bead Injection principle, was carried out in 
the LOV conduit using 4.4 mg of Oasis HLB® sorbent of particle size 30 μm for each 
sample analysis. Parameters such as injection volume, volume of sorbent suspension, ionic 
strength of buffer and the elution and loading flow rates were optimized. After washing the 
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micro-SPE column with water to remove any unretained matrix components, the retained 
analytes were eluted with acetonitrile/water (50 : 50, V/V) and 350 μL of the eluate loaded 
into the HPLC injection loop. Separation of 5 NSAID was done on Symmetry C18 column 
(4.6 × 150 mm, 5 μm) and C18 OPTI-GUARD® 1 mm guard column using a mobile phase 
of 30% (V/V) acetonitrile and 30% (V/V) methanol in 25 mmol L−1 ammonium formate 
buffer, pH 3.5, in isocratic regime. The method developed was reproducible with RSD 
values of 1% to 7% on 20 μg L−1 level with linear range of 10 μg L−1 to 200 μg L−1 and 
LOD less than 5 μg L−1. Recovery factors between 91 to 109 were obtained for surface 
water samples at 20 μg L−1 level.

The study was supported from the project of Specific Academic Research (SVV 260 412/ 
2019).
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Oxidative stress (OS) and chronic inflammation are commonly present in dialysis 
patients, due to frequent contact of patients’ blood with artificial membrane. To reduce 
oxidative stress, vitamin E-coated membranes are used to scavenge the reactive oxy-
gen species formed during the hemodialysis. Although the use of this type of membrane 
showed diminishment in some inflammatory and OS markers,1 the overall beneficial effect 
on mortality is still uncertain. 

The aim of our work was to evaluate, if the enriched polysulfone (PSf) membranes with 
other bioactive substances, such as antioxidant lipoic acid or synthetic inhibitors of neu-
trophil elastase, could have preferable impact on OS and/or inflammation than vitamin E. 
Lipoic acid was incorporated in PSf membranes alone or together with vitamin E, while 
synthetic elastase inhibitors were immobilized on the membranes surface through adsorp-
tion. The biological activity and biocompatibility of the modified membranes were studied 
in vitro. Both types of bioactive compounds immobilized on PSf membrane showed prom-
ising effect on diminishment of OS/inflammation and therefore could be considered for 
future treatment.

The study was supported by the Charles University Grant Agency (Project No. 860216), 
from the project of Specific Academic Research (SVV 260 412/2019), by EFSA-CDN 
(CZ.02.1.01/0.0/0.0/16_019/0000841) co-funded by ERDF, by the North Portugal Region-
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al Operational Programme NORTE 2020 (Project. No. 01/0145/FEDER/000024), and 
from the project Dial4Life co-financed by FCT/MCTES (PTDC/MEC-CAR/31322/2017) 
and FEDER/COMPETE 2020 (POCI/01/0145/FEDER/031322).
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Supramolecular solvents (SUPRASs) are water immiscible nano-structured solvents 
composed of 3D amphiphilic aggregates, which have been used in microextraction pro-
cedures. The most important feature of supramolecular solvents is their high solvation 
potential for a wide range of target analytes (both polar and non-polar ones). As collecting 
of extracting solvent is of great importance in the liquid-phase microextraction, ferroflu-
ids – suspended magnetic nanoparticles in a carrier liquid – can overcome the drawbacks 
such as centrifugation and refrigeration. In this study, we used supramolecular solvent as a 
carrier for ferrofluid and extracted three organophosphorus pesticides (OPPs) in water and 
fruit juice samples. To this end, oleic acid coated magnetic nanoparticles were prepared 
to omit the centrifugation step and they were used in combination with SUPRAS in the 
extraction process. The influence of main variables on the extraction efficiency was in-
vestigated using response surface methodology (RSM) based on central composite design 
(CCD). Under the optimum experimental conditions, the resulting calibration curves were 
linear in the concentration range of 0.5–400 μg L−1. The intra-day and inter-day preci-
sions were evaluated to be in the range of 2.0%–5.3% and 2.6%–5.7%, respectively. The 
obtained limits of detection (LODs) also ranged from 0.1 to 0.35 μg L−1. 

The study was supported by the Research Council of Razi University, (Faculty of Chem-
istry, Razi University, Kermanshah, Iran).
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Anthracyclines (ANTs) retain the prominent role in many cancer treatments due to 
their high efficacy. However, the use of all of the ANTs is associated with a risk of severe 
cardiotoxicity. To date, dexrazoxane (DEX) has been the only cardioprotective agent ap-
proved for clinical use; therefore, it represents the main lead in the search for effective 
cardioprotection. The focus regarding its cardioprotective mechanism has recently shifted 
from metal chelation to its effect on topoisomerase II (TOP2).

This inspired us to examine various structural types of compounds described as TOP2 
inhibitors for potential cardioprotective effect. In the first stage, we screened a series of 
commercially available compounds reported to inhibit TOP2 for their protective proper-
ties on primary cultures of neonatal rat cardiomyocytes. We also examined the effects of 
studied compounds on proliferation of HL-60, cell line derived from acute promyelocytic 
leukemia, and their effect on antiproliferative activity of daunorubicin. Because mitigation 
of adverse effect loses meaning if it diminishes the main effect.

From the series of inhibitors evaluated so far, three compounds show promising car-
dioprotection. Therefore, in the next stage, effect of the selected compounds on activity 
and depletion of TOP2 will be ascertained, to gain better mechanistical insight; and also, 
analogues of the perspective compounds are being prepared and studied.

This study was supported from the project of Specific Academic Research (SVV 246 216/ 
2019) and by InoMed (Project No. CZ.02.1.01/0.0/0.0/18_069/0010046) co-funded by the 
European Union.
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Topoisomerase II β (TOP2B) inhibition was identified as one of possible mechanisms 
of dexrazoxane protection of cardiomyocytes from anthracycline (ANT) cardiotoxicity. In 
2012, Zhang et al. outlined, that mice with heart specific depletion of TOP2B were pre-
vented from ANT-induced cardiac damage.1 Unlike heart cells, human leukemic cell line 
HL-60 contain both TOP2A and TOP2B isoforms. TOP2A enables cell division while the 
precise function of TOP2B has not been fully understood yet. Dexrazoxane (DEX) as the 
only approved cardioprotective agent acts as catalytic inhibitor of both TOP2 isoforms, 
and due to its TOP2 inhibition effect it is suspected of compromising the cytotoxicity ef-
fect of anthracyclines in cancer cells. The TOP2B was also implicated in the resistance 
of tumor cells and the increase of secondary malignances. We aimed at depleting TOP2B 
with CRISPR-Cas9 technology and evaluate the effects of daunorubicin (DAU) on these 
mutants regarding their sensitivity to DAU. HL-60 were transfected with specific CRIS-
PR-Cas9 plasmid targeting TOP2B. Forty-eight hours after transfection the cells were 
sorted with GFP as a selection marker to 96-well plates. After approximately 6 weeks of 
cell growth individual clones were tested for TOP2B occurrence by immunofluorescence 
and western blotting. TOP2B deficient clones were spotted and genotyped to characterize 
individual clonal mutations. Based on these acquired data several homozygous and het-
erozygous TOP2B deficient mutants were identified. Antiproliferative effect of DAU was 
evaluated in both homozygous and heterozygous mutants using MTT.

The study was supported from the project of Specific Academic Research (SVV 260 416/ 
2019).
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Tyrosine kinase inhibitors (TKIs) are proven active antileukemic agents that suppress 
aberrant tyrosine kinase signaling involved in cell proliferation. TKIs have shown ad-
ditional targeting of proteins involved in cancer multidrug resistance, like membrane 
transporters and detoxifying enzymes. Midostaurin is a selective inhibitor of FMS-like 
tyrosine kinase-3 (FLT3) approved for the treatment of acute myeloid leukemia (AML), 
in combination with anthracycline daunorubicin (DAU). Midostaurin-based combination 
chemotherapy has demonstrated significant clinical benefits and safety, but the molecu-
lar mechanisms involved are still poorly understood. It has been reported how carbonyl 
reducing enzymes (CREs) expressed in leukemic cells contribute to resistance towards 
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daunorubicin. In this context, we evaluated the effect of midostaurin on DAU reduction 
by several recombinant CREs, observing a tight-binding inhibition of Aldo-keto reduc-
tase 1C3 (AKR1C3). Likewise, midostaurin decreased DAU metabolism in an HCT116 
cell model overexpressing AKR1C3. Furthermore, acute myeloid leukemia cell line 
KG1a naturally expresses CREs that correlates to its inherent resistance to anthracyclines. 
Midostaurin performs a dual effect on KG1a cells, by inducing DAU accumulation but 
significantly reducing DAU metabolism. Confocal microscopy and flow cytometry showed 
that the combination with midostaurin increases the nuclear localization of daunorubicin 
in KG1a cells, probably due to the higher availability of the non-reduced form of DAU. 
Our findings revealed that midostaurin improves DAU cytotoxicity by the simultaneous 
inhibition of different proteins that are critical in cancer multidrug resistance.

The study was supported by EFSA-CDN (CZ.02.1.01/0.0/0.0/16_019/0000841) co-
funded by ERDF and from the project of Specific Academic Research (SVV 260 416/2019).
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ABC (ATP-binding cassette) drug efflux transporters play an important role in phar-
macokinetic drug-drug interactions as well as in the phenomenon of multidrug resistance 
(MDR) in cancer cells. EMD1214063 (EMD) is a novel c-MET tyrosine kinase inhibitor 
that has been developed for several types of cancer, including non-small cell lung cancer. 
In this study, we aimed at evaluating the inhibitory activity of EMD towards human ABC 
transporters and its role in the MDR. In accumulation studies in MDCKII cell lines over-
expressing particular ABC transporters we showed that EMD is an inhibitor of ABCB1 and 
ABCG2. Furthermore, we demonstrated that EMD1214063 significantly reverses ABCB1- 
and ABCG2-mediated daunorubicin and mitoxantrone MDR, respectively. For reversal 
experiments, MTT proliferation assay in MDCKII, A431 and HL60 cells overexpressing 
ABCB1 and ABCG2 transporters, was used. Additionally, EMD was found to be a sub-
strate of ABCB1 but not of ABCG2 or ABCC1, in MDCKII monolayer transport assays 
followed by UHPLC/MS analysis. No significant induction effects of EMD on ABCB1, 
ABCG2 or ABCC1 mRNA levels were found in physiological cells as well as non-small 
cell lung cancer cellular models using qRT-PCR analysis. Overall, we conclude that EMD 
could participate in the pharmacokinetic drug-drug interactions and overcome the phar-
macokinetic MDR phenomenon in cancer cells. Future in vivo confirmation of our results 
might potentially open the way for the establishment of safe and effective combination 
pharmacotherapy for many oncological patients.
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Midostaurin is a multi-kinase inhibitor recently approved for the treatment of patients 
diagnosed with acute myeloid leukemia (AML) or myelodysplastic syndrome, who carry 
the FMS-like tyrosine kinase 3 (FLT3) mutation accountable for a poor prognosis. One of 
the most common mechanisms responsible for a failure of anticancer therapy is multidrug 
resistance (MDR) with ABC efflux transporters being one of important causative factors. 
Specifically ABCB1 and ABCG2 are confirmed to be related to resistant CD34+ leukemic 
blast cells. In this study we aimed to evaluate interaction of midostaurin with ABC trans-
porters using resistant HL60 cell lines and ex vivo isolated peripheral blood monocyte cells 
(PBMC) from patients de novo diagnosed with AML. Gene expression of ABC transport-
ers was established in AML patients’ PBMC employing droplet digital PCR. Our results 
showed that ABCB1 and ABCG2 were highly expressed in CD34+ cells while differences 
between FLT3+ and FLT3– patients fell short of statistical significance. Accumulation as-
says in resistant HL60-ABCB1 and HL60-ABCG2 cells revealed midostaurin as inhibitor 
of both transporters. When applied to PBMC of CD34+ patients, midostaurin significantly 
increased the intracellular levels of mitoxantrone, a conventional anticancer drug that is 
recognized as a substrate of ABC transporters. Since a noticeable correlation of ABCB1 
and ABCG2 expression with the effect of midostaurin on accumulation of mitoxantrone 
in PBMC was found, we can assume that the expression of ABC transporters might affect 
therapeutic outcomes of combination therapy in AML. In conclusion, we show here the 
potential of midostaurin to contribute to overcoming the pharmacokinetic MDR in AML 
patients and thereby prevent the pharmacotherapy failure.

The study was supported from the project of Specific Academic Research (SVV 260 414/ 
2019) and PRIMUS 20/MED/010.
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Tyrosine kinase inhibitors (TKi) have been found to have effective antitumor activity 
and have been approved or are under clinical trials.1 Recent studies show that some TKis 
are able to enhance the cytotoxicity of anthracyclines.2

Dasatinib is an orally administered, small-molecule inhibitor of multiple tyrosine ki-
nases that blocks the function of the Bcr-Abl protein that signals cancer cells to multiply. 
Targeted therapy of dasatinib is used to treat most cases of chronic myeloid leukemia and 
acute lymphoblastic leukemia in patients.3 AKR1B10 has recently been found to be over-
expressed in certain types of cancers, including hepatocellular carcinoma and lung cancer 
associated with tobacco smoking.4

Our combination strategy of the daunorubicin together with dasatinib may, therefore, 
minimize the adverse effects of each individual drug, enhance the effectiveness of the 
treatment and allow its prolonged continuity. Dasatinib exhibited a significant inhibitory 
effect on recombinant AKR1B10, with a half-maximal inhibitory concentration of 0.8 μM. 
Its inhibition constant Ki was found to be 0.4 μM, and the inhibition data best fitted a 
mixed-type mode with α = 1.7. In conclusion, based on our results, dasatinib may affect the 
therapeutic efficacy of anthracyclines by preventing anthracycline resistance and reducing 
their adverse effects.

The study was supported by the Grant Agency of Charles University (Project 
No. 1006218) and from the project of Specific Academic Research (SVV 260 416/2019).
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The chemotherapeutic application of daunorubicin has significant drawbacks due to 
drug resistance and related cardiotoxicity. Several members of aldo-keto reductase and 
short-chain dehydrogenases/reductases superfamilies are responsible for reductive metabo-
lism of parent drug to its less potent metabolite daunorubicinol and belong thus to the most 
important daunorubicin resistance drivers. Olaparib is a poly (ADP-ribose) polymerase 
inhibitor used in the treatment of patients with ovarian cancer. In this work, we have 
aimed at describing possible interactions of olaparib with selected daunorubicin reductases 
and evaluate their possible utilization for overcoming daunorubicin resistance. Results 
of incubation experiments with recombinant carbonyl reductases (AKR1C3, AKR1B10, 
AKR1B1, AKR1A1, and CBR1) showed significant inhibition of AKR1C3, the most 
potent anthracycline reductase. High inhibitory potency (IC50 = 5.913 µM) was subse-
quently confirmed in intact HCT116 cells overexpressing AKR1C3. Using proliferation 
XTT assay in the same cellular model we demonstrated the ability of olaparib to reverse 
enzyme-mediated daunorubicin resistance in a synergistic fashion. Currently, additional 
experiments focusing on the description of olaparib’s effect on expression of AKR1C3 gene 
in leukemic KG1α and hepatic HepG2 cells are being conducted. In conclusion, our results 
present olaparib as a potent AKR1C3 inhibitor able to effectively attenuate daunorubicin 
resistance at clinically relevant concentrations. Future in vivo studies would be helpful to 
support the rationality of our conclusions and possibly offer new therapeutic option for 
oncological patients.

The study was supported by InoMed (Project No. CZ.02.1.01/0.0/0.0/18_069/0010046) 
co-funded by the European Union and from the project of Specific Academic Research 
(SVV 246 216/2019).
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Photodynamic therapy is a clinically approved non-invasive treatment and subject of 
intense research for the eradication of solid tumors. Phthalocyanines (Pcs) proved to be 
very promising photosensitizers (PS). Aim of this work is to evaluate the photodynamic 
activity of newly synthesized anionic water-soluble zinc(II) Pcs with sulfonyl or carboxyl 
substituents in in vitro conditions. Cytotoxicity experiments were performed mainly on 
human cervix carcinoma cell line HeLa using neutral red uptake assay. Localization of the 
compounds within the cell, uptake profiles of PSs to the cells and morphological chang-
es after irradiation were also studied. The results of individual experiments have shown 
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high photodynamic activity after irradiation (phototoxicity; EC50) and exceptionally low 
inherent toxicity (toxicity in the absence of activating light; TC50) of all studied com-
pounds. Phototoxicity was further evaluated on two other human tumor cell lines: MCF-7 
(breast carcinoma) and HCT116 (colorectal carcinoma). The most suitable properties were 
achieved with P44 (EC50 = 0.33 μM, TC50 ˃ 1000 μM) in the serum-containing medium. 
For all studied compounds, photodynamic effect resulted in significant morphological 
changes indicating ongoing cell death. It is worth noting that photodynamic activity of all 
studied compounds is negatively affected by the presence of serum (serum-free conditions 
resulted in up to 95-time increase in photoxicity). Based on obtained results, selected com-
pounds will be included in subsequent studies on 3D spheroid cultures as well as in the in 
vivo evaluation of their photodynamic efficiency on mouse tumor model.

The study was supported by the Grant Agency of Charles University (Project No. 
1620219), by the Czech Science Foundation (Project No. 19-14758Y) and from the project 
of Specific Academic Research (SVV 260 416/2019).
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P-glycoprotein (ABCB1), an ATP-binding-cassette efflux transporter, limits intestinal 
absorption of its substrates and is a common site of drug-drug interactions (DDIs). The 
drugs causing DDIs on this transporter can act as substrates, inhibitors and/or inductors. 
Therefore, the absorption of the compounds may be changed and can lead to inappropriate 
drug plasma levels. Current options for investigating the induction process are limited. For 
this purpose, we decided to evaluate and optimize human precision-cut intestinal slices 
(PCIS) to be suitable for long term induction studies. Three types of media were evalu-
ated: 1) Williams’ Medium E (WME) as a standard medium used for PCIS; 2) two different 
organoid media (ORG and Vacy) with cooperation of Applied University of Utrecht. In-
cubations were performed with and without rifampicin, known inducer of the ABCB1, to 
validate the model for induction studies.

During the evaluation, we collected samples after 24, 48, 72 hours. ATP/protein mea-
surement was used as a viability marker, RT-PCR and immunohistochemical methods were 
used to study ABCB1 levels. Rhodamine 123 accumulation assay was used as a functional 
control of ABCB1 expression. In WME after 24 h rifampicin induced the efflux activity 
of the ABCB1 and increased level of the ABCB1 mRNA. With increasing incubation time, 
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we saw a similar effect, but also with the increasing deviation. On the other hand, Vacy and 
ORG medium have a better effect on the ATP/protein level, proliferation and the stability 
of the activity of ABCB1, but we didn’t observe any effect on the induction with added 
rifampicin. 

Finally, we could summarize that human PCIS can be used as an ex vivo induction 
model of the ABCB1 in the WME medium. The effect is observed on the activity and 
mRNA level.

This work was supported from the project of Specific Academic Research (SVV 260 414/ 
2019), by the Czech Science Foundation (Project No. 18-07281Y) and the Grant Agency 
of Charles University (Project No. 1600317).
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Efflux transporter P-glycoprotein (ABCB1) is known to limit intestinal absorption of 
its substrates and represents a site of drug-drug interactions (DDIs). Competition on spe-
cific ABCB1 binding sites (for rhodamine 123, Hoechst 33342, and digoxin) may result in 
increased drug bioavailability. Using in vitro bi-directional transport studies across Caco2 
cells and ex vivo method of accumulation in rat- and human-derived precision-cut intes-
tinal slices (PCIS) we showed in previous study that numerous anti-HIV and anti-HCV 
drugs reveal ability to increase absorption of model ABCB1 substrate, rhodamine 123. 
In this follow-up project, we aimed to investigate the potency of anti-HIV and anti-HCV 
drugs to decrease intestinal ABCB1-controlled efflux of digoxin and thus to bring direct 
evidence about the molecular mechanism of interactions between antivirals and digoxin 
in the intestinal barrier. We found that lopinavir (50 µM), ritonavir (100 µM), atazanavir 
(50 µM), darunavir (50 µM, 100 µM), daclatasvir (20 µM), grazoprevir (20 µM, 50 µM) 
and asunaprevir (20 µM, 50 µM) inhibit the efflux of digoxin in Caco-2 cells and human-
derived PCIS, while possible interindividual variability was observed in the inhibition of 
intestinal ABCB1 by rilpivirine (20 µM), abacavir (100 µM), elbasvir (5 µM) and vel-
patasvir (5 µM). Abacavir (100 µM), dolutegravir (10 µM), elbasvir (5 µM), velpatasvir 
(5 µM) and sofosbuvir (100 µM) revealed no inhibition of intestinal ABCB1 in Caco-2 
cells. In conclusion, we have demonstrated that tested antivirals have potency for DDIs on 
intestinal ABCB1 with drugs with affinity to digoxin binding site. Our data contribute to 
explaining the molecular mechanism of reported increased bioavailability of drugs inter-
acting with digoxin binding site when administered together with antivirals.

The study was supported by the Czech Science Foundation (Project No. 18-07281Y) 
and from the project of Specific Academic Research (SVV 260 414/2019).
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Serotonin (5-HT) is a crucial monoamine for proper fetal development/programming 
and, therefore, tight regulation of 5-HT homeostasis in the feto-placental unit is required 
throughout gestation. It is suggested that early in pregnancy the placenta supplies 5-HT 
to the embryo/fetus. However, at later stages of gestation, the fetus can produce its own 
5-HT from maternally-derived tryptophan. Recently, we have discovered a new pathway 
of placental serotonin handling: placental extraction of excess 5-HT from fetal circulation 
through organic cation transporter 3 (OCT3). This transporter is known to be inhibited 
by many endogenous compounds and pharmacological agents including antidepressant 
drugs. Up to 25% of pregnant woman suffer from depression and approximately 10% are 
using antidepressants (ADs), typically serotonin-reuptake inhibitors. Safety of this treat-
ment is still discussed since many adverse effects have been reported. We hypothesize, that 
ADs can affect serotonin handling in placenta via inhibition of SERT and/or OCT3. This 
inhibition could lead to accumulation of 5HT in placental circulation. Experiments were 
performed using in situ dually perfused rat term placenta and ex vivo membrane vesicles 
isolated from human term placenta. Six ADs were tested (paroxetine, citalopram, fluox-
etine, fluvoxamine, sertraline, venlafaxine) to affect 5-HT uptake by placenta. We observed 
significant inhibitory effect by all ADs in both human and rat placenta. We suggest that 
AD use in pregnancy may affect placental homeostasis of 5-HT and, therefore, placental 
and/or fetal development. 

This project was funded by the Grant Agency of Charles University (Project 
No. 1464119/C/2019), by the Czech Science Foundation (Project No. 17-16169S) and 
from the project of Specific Academic Research (SVV 260 414/2019).
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Tryptophan (TRP) is an essential amino acid that, besides being utilized for protein 
synthesis, is a precursor of key physiological biomolecules, such as kynurenine (immuno-
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suppressive), quinolinic acid (neuroactive), serotonin and melatonin. In the placenta, TRP 
is metabolized via the serotonin (5-HT) and kynurenine (KYN) pathways and the relative 
flux of substances through these pathways changes depending on the physiological state. We 
hypothesize that embryo and fetal needs of TRP and its metabolites change over the course 
of gestation. Therefore, in our study we investigated gestational age-dependent changes 
(expression/function) of key enzymes and transporters in tryptophan metabolism by KYN 
and 5-HT pathways in both human and rat placenta. In detail, we analyzed gene and protein 
expression of 5-HT transporters (SERT and OCT3) and gene/protein expression and func-
tion of TRP metabolizing enzymes (TPH1,2, MAO-A, IDO1,2) in first and third trimester 
human placenta and in rat placenta of gestation ages 15, 18 and 21. In both human and rat 
placenta, we detected significant effect of gestation age on expression and/or function of in-
vestigated proteins. We suggest these regulatory pathways control levels of TRP and 5-HT 
in feto-placental unit to ensure proper embryo and fetal development throughout pregnancy.

This project was funded by EFSA-CDN (No. CZ.02.1.01/0.0/0.0/16_019/0000841)  
co-funded by ERDF and from the project of Specific Academic Research (SVV 260 
414/2019).
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The protection of the developing fetus against potentially toxic xenobiotics is tradition-
ally discussed in the context of efflux activity of ATP-dependent (ABC) drug transporters, 
especially ABCB1 and ABCG2, which are located in the apical membrane of the maternal 
blood facing trophoblast layer. CCR5 antagonist maraviroc shows low cord blood-maternal 
blood ratio (0.33), indicating limited transfer across placenta. Based on our previous study 
this could be attributed to the maraviroc substrate affinity toward ABCB1. Nevertheless, 
only negligible contribution of ABCB1 was recorded in closed-circuit dual perfusion of 
maraviroc across human placental cotyledon. Surprisingly, we observed decline of mara-
viroc concentration from circulating perfusates in both, materno-fetal and feto-maternal 
directions, suggesting retention of maraviroc in placental tissue. Subsequent in vitro stud-
ies revealed transport of maraviroc with ABCC1 transporter. Localization and function of 
placental ABCC1 is an object of many discussions, nevertheless, it is obviously placed 
in basal membrane of trophoblast layer. Besides the trophoblast, we show also high ex-
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pression of ABCC1 mRNA in the fetal endothelial cells. Considering placental structure, 
ABCC1 localization indicates possible transport of its substrates from both maternal and 
fetal circulations and their accumulation in placental interstitium, which corresponds to 
the situation observed during perfusion of maraviroc. Since placenta is a temporary organ 
leaving the body after delivery, we hypothesize ABCC1 might contribute to accumulation 
of xenobiotics in the placental tissue, as a possible mechanism of a complex strategy ensur-
ing protection of mother and fetus during pregnancy.

This study was supported from the project of Specific Academic Research (SVV 260 414/ 
2019).
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Primary human hepatocytes are considered the golden standard of in vitro models for 
evaluating hepatic metabolism and toxicity during drug development. However, a culture 
of primary human hepatocytes is known to lose hepatic phenotype resulting in a significant 
widespread alteration of metabolic capacity.

Hepatocyte dedifferentiation occurs due to loss of a structural architecture as hepato-
cytes are disrupted from their organized microenvironment and seeded in a monolayer 
culture. In this line, the growing effort has been put to develop more relevant in vitro 
models closely mimicking physiological cell environment and phenotype.

Recently, 3D spheroids of primary human hepatocytes have been developed using low 
adherent plates and well-defined culture conditions. This model showed similar molecular 
phenotype as that present in adult human liver and maintained hepatocyte functions over 
the long term.

In my talk, I will focus on the application of 3D hepatocytes in assessing preclinical 
pharmacokinetic and toxicological properties of drug candidates.

The study was supported by EFSA-CDN (CZ.02.1.01/0.0/0.0/16_019/0000841) co-
funded by ERDFand from the project of Specific Academic Research (SVV 260 414/2019).
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Nuclear receptor CAR (constitutive androstane receptor; Nr1i3) is a hepatic regulator of 
xenobiotic and endobiotic metabolism.1 In mice, CAR activation normalizes glucose and 
triglyceride serum levels and decreases body weight during high fat diet and nutritional 
stress.2 Murine CAR agonist, 1,4-bis[2-(3,5-dichloropyridyloxy)]benzene (TCPOBOP) is 
connected with hepatomegaly and hepatic proliferation.3 We studied the effect of TCPO-
BOP in the wild type mice as well as in mice with humanized CAR, which is not activated 
by TCPOBOP. We found that TCPOBOP increases liver weights in genetic backgrounds 
independently on CAR activation. Gene expression study shows similar trends on pro-
liferation genes after TCPOBOP treatment, when metabolism is strictly regulated in 
CAR-dependent manner. Our data shows that TCPOBOP may be a non-specific ligand 
promoting hepatocyte proliferation independently of human CAR activation.

The study was supported by the Grant Agency of Charles University (Project No. 170-050/ 
75006)and from the project of Specific Academic Research (SVV 260 414/2019).
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Bile acid receptors, GPBAR1 and farnesoid X (FXR), emerge as important regulators 
of glucose, lipid and steroids metabolism in the intestine and liver. Recent animal experi-
ments showed that compounds with combined GPBAR1 agonistic activity in the intestine 
and FXR antagonistic activity in the liver may be promising candidates for the treatment of 
glucose metabolic diseases. In the study, we have discovered first-in-class GPBAR1 ago-
nist/FXR antagonists based on testing a set of steroid molecules derived from obeticholic 
acid (OCA), the prototype FXR agonist. Several derivatives demonstrated potent activa-
tion of TGR5, among them compound 2 appeared as highly potent GPBAR1 agonist with 
EC50 being 12 nM in cellular reporter assays. At the same time, compound 2 as well as 
compound 8 inhibited FXR activation in various FXR reporter gene assays and suppressed 
OCA- and GW4064-mediated regulation of FXR target genes in differentiated HepaRG 
cells and primary human hepatocytes. In conclusion, we discovered novel class of dual 
GPBAR1 agonists/FXR antagonists.

The study was supported by the Grant Agency of Charles University (Project. No. 
170/50/85006) and from the project of Specific Academic Research (SVV 260 414/2019).
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The presentation is focused on the mathematical modelling of the signalling pathways 
of obeticholic acid activated farnesoid X receptor (FXR). Nuclear receptors like FXR 
are a family of ligand-regulated transcription factors that are activated by lipid-soluble 
substances. These substances cross the plasma membrane and interact directly with the 
nuclear receptors inside the cell.1 Ordinary differential equations (ODEs) will be used to 
describe the gene transcription products changes over time. The final model will be used 
for predictions and extrapolations.

FXR does not directly bind to the CY7A1 promoter. Rather, FXR induces expression 
of small heterodimer partner (SHP), which then functions to inhibit transcription of the 
CYP7A1 gene.2 This process is modelled as a continuous function of time: dR/dt = Kin − 
(1 − (Imax × Cn/(IC50n + Cn))) − Kout × R where drug effect is mediated as inhibition of 
SHP. Graphical comparison of observations and simulated predictions depicted a good fit 
of our model to the dataset. Additional mathematical models that describe and link these 
pathways will be built.

This work was supported from the project of Specific Academic Research (SVV 260 401/ 
2019) and by the Grant Agency of Charles University (Project No. 110/50/85003). 
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The human zinc transporter ZnT8 is important for assembly of insulin hexamers of 
β-cells with zinc and for its storage. Its structure and function were modelled on the basis 
of the 3D structure of the E.coli zinc exporter YiiP.1 However, there are important differ-
ences in function as the YiiP protein exports an excess of zinc from cells, whereas ZnT8 
exports zinc into subcellular vesicles when there is no apparent excess of zinc. There are 
two variants, one with tryptophan (W) and the other one with arginine (R) at position 325. 
These variants have generated considerable interest as the R-variant is associated with a 
higher risk of developing type 2 diabetes.2 Since these mutations are at the apex of the 
C-terminal domain (CTD) towards the cytoplasm, it is not clear how they would affect 
zinc transport. We expressed the CTD of both variants of human ZnT8 and have begun 
structural and functional studies. In particular, we found that (i) the metal binding site 
of the human protein is different from that of E.coli protein, (ii) the human protein has a 
C-terminal extension with three cysteine residues that also bind zinc, (iii) there are small 
differences in stability between the two variants, and (iiii) nickel ions bind to the cytoplas-
mic domain of the zinc transporter ZnT8. 

The study was supported by European Union ERASMUS+ Programme and the London 
Metallomics Facility (Project No. 202902/Z/16/Z) funded by Welcome Trust and from the 
project of Specific Academic Research (SVV 260 414/2019).
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TO INTERACT WITH TRANSITION METALS AND PLATELETS

TVRDÝ, V.,1 APPLOVÁ, L.,2 KARLÍČKOVÁ, J.,3 MACÁKOVÁ, K.,4 HRUBŠA, M.,1  
VALENTOVÁ, K.,5 MLADĚNKA, P.1

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

2 Department of Biochemical Sciences, Faculty of Pharmacy in Hradec Králové, Charles University,  
Czech Republic 

3 Department of Pharmaceutical Botany, Faculty of Pharmacy in Hradec Králové,  
Charles University, Czech Republic 

4 Department of Pharmacognosy, Faculty of Pharmacy in Hradec Králové, Charles University,  
Czech Republic 

5 Institute of Microbiology, Czech Academy of Sciences, Prague, Czech Republic 
e-mail: tvrdyvac@faf.cuni.cz

Silymarin, a complex of flavonolignans extracted from fruits of Silybum marianum (L.) 
Gaertn., is approved in the EU as a drug. It is also frequently used as a food supplement. 
Flavonolignans have a polyhydroxylated structure and are poorly absorbed. In addition, 
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if absorbed, they are rapidly conjugated. For this reason, parent flavonolignans rather re-
main in the gastrointestinal tract while their conjugates are the dominant forms in the 
systemic circulation. This study was focused on testing 1) the ability of optically pure 
flavonolignans to interact with transition metals and 2) if their sulphates can block platelet 
aggregation. Only 2,3-dehydrosilybin (racemate as well as both enantiomers – A and B) 
has shown moderate ability to chelate iron and copper. Silybin A, silybin B and silychristin 
were less potent or inactive chelators. Silychristin was found to be the most potent iron 
and copper reductant. This study also discovered a low potential of sulphates of flavono-
lignans to block aggregation in whole human blood. Parent flavonolignans were tested for 
comparison, but their potential was low as well, since it was observed only at concentra-
tions ≥ 120 µM. Mechanistic study showed that their mild activity was likely mediated by 
antagonism at thromboxane receptors. Although some silymarin flavonolignans blocked 
recombinant cyclooxygenase 1, their effect on this platelet enzyme in whole human blood 
was negligible. In conclusion, it is highly improbable that this activity would be manifested 
in vivo due to relatively high concentrations needed to evoke this effect. On the contrary, 
oral administration of silymarin may influence the kinetics of copper and iron in the GIT.

The study was supported from the project of Specific Academic Research (SVV 260 414/ 
2019) and by the Czech Science Foundation (Project No. 18-00121S).
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Primary haemostasis is a process which contributes to preserving the integrity of the 
cardiovascular system. It is enabled by platelets, anucleate cells circulating in the blood-
stream which aggregate in response to certain stimuli. Altered platelet aggregation can 
severely affect circulation and lead to many cardiovascular diseases. Dysregulation of 
this process can result in life-threatening events, such as stroke and acute myocardial in-
farction, which are the most prevalent causes of mortality in developed countries.1 An 
important factor influencing platelet aggregation is the age. There is, however, little data 
concerning the significance of this factor in experiments using whole blood. Therefore, we 
have performed a screening of 11 healthy individuals aged 21–58 of both sexes using Mul-
tiplate analyzer which utilizes whole blood and allows examination of various aggregation 
inducers. A response to several aggregation inducers and standard drugs affecting these 
inducers were evaluated. We have observed a fairly high interindividual variance with all 
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inducers and used drugs. Preliminary data showed a decrease in response to adenosine 
diphosphate (ADP) with increasing age. Younger individuals also appeared to be more 
responsive to acetylsalicylic acid (ASA). Authors are aware that these are initial data and 
a higher sample size is required to reach more solid conclusion.

The study was supported by Research programme Development and Study of Drugs 
(Progres Q42) and from the project of Specific Academic Research (SVV 260 414/2019).
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Plasma concentrations of soluble endoglin (sEng) are increased in cardiovascular and 
metabolic diseases associated with hypercholesterolemia, which affect liver functions. Pre-
viously, we showed that high sEng plasma levels affect cholesterol and bile acids (BA) 
homeostasis based on complex liver and intestinal effects. Therefore, the aim of the present 
study was to investigate effects of high levels of sEng on cholesterol and BA metabolism in 
liver upon induction of non-alcoholic steatohepatitis (NASH). Three-months-old wild-type 
and transgenic male mice overexpressing human sEng were fed for 6 months with high 
fat diet (HFD) enriched with cholesterol and fructose or chow diet and underwent in vivo 
study with plasma and bile collection. Plasma biochemical analysis, LC/MS of plasma BA 
and histology were performed. Expression of enzymes and transporters in liver were as-
sessed by qRT-PCR and Western blot. HFD significantly increased body and liver weight, 
and analysis of liver tissue confirmed NASH by presence of steatosis, fibrosis, oxidative 
stress, increased activity of ALP and ALT, and hypercholesterolemia in both HFD groups. 
However, high sEng levels did not significantly modulate development of diet-induced 
NASH and associated changes in cholesterol and BA metabolism in mice.

The study was supported by the Ministry of Health of the Czech Republic (Project. 
No. 150/52/75201), by the Grant Agency of Charles University (Project No. 1166119) and 
from the project of Specific Academic Research (SVV 260 414/2019).
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Endoglin (CD105, TGF-βRIII receptor) is essential for proper function of endothe-
lium, but participates also in inflammatory infiltration of monocytes. We hypothesized 
that endoglin play crucial role in monocyte adhesion and transmigration via endothelial 
cells when exposed to oxysterol simulating oxidized LDL effects in atherogenesis. HAECs 
were exposed to 7K (5, 10 ug/mL) for 12 hours. Gene expression (endoglin, KLF6, RELA 
(NF-κB p65), NR1H3 (LXR), ICAM-1) was evaluated using qRT-PCR. Protein levels of 
endoglin, ICAM-1 and P/E-selectins were evaluated by flow cytometry analysis. Protein 
levels and localization of RELA, eNOS, p-eNOS was evaluated using confocal fluores-
cent microscopy. Gene expression and protein levels of endoglin, eNOS, p-eNOS and 
cell adhesion molecules (ICAM-1, E/P-selectin) as well as transcription genes regulating 
endoglin expression were significantly increased after premedication with 7K compared 
to non-treated cells. Inhibition of transcription factors (KLF6, RELA, NR1H3 resulted in 
inhibition of 7K induced increase of endoglin expression. 7K was able to increase adhesion 
and transmigration of THP-1 monocytes, through endothelial cells monolayer. Silencing 
of endoglin in HAECs inhibited adhesion and transmigration of THP-1 monocytes. In 
this study, we demonstrated that 7K is able to induce inflammation and increase endoglin 
expression in endothelial cells via activation of KLF6, RELA and NR1H3 transcription 
genes. Moreover, we showed that 7K induced adhesion and transmigration of monocytes 
through endothelial monolayer depends on the expression of endoglin suggesting that en-
doglin might play crucial role in cholesterol (oxysterol) induced endothelial dysfunction.

This study was supported by project EFSA-CDN (No. CZ.02.1.01/0.0/0.0/16_019 
/0000841) co-funded by ERDF, by the Grant agency of Charles University (Project. 
No. 1216217), by the Czech health research council (Project No. 17-31754A), and from 
the project of Specific Academic Research (SVV 260 414/2019).
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Endoglin (Eng) expression is linked to regulation of endothelial nitric oxide synthase 
(eNOS) in endothelial cells resulting in proper function of endothelium. On the other 
hand, it was proposed that Eng also participates in inflammatory infiltration of leukocytes 
through endothelium and thus plays negative role in endothelial dysfunction. We aimed 
at evaluating Eng expression, signalization and function related to endothelial dysfunc-
tion induced by proinflammatory tumour necrosis factor alpha (TNF-α) in human aortic 
endothelial cells (HAECs). HAECs were treated with 10 ng mL− TNF-α for 12 h. The 
mRNA expression of Eng, eNOS, adhesion molecules (ICAM-1, VCAM-1) and transcrip-
tion factors (KLF6, NF-κB, p65 and LXR-α) was measured with qRT-PCR. Protein levels 
of membrane Eng, ICAM-1, VCAM1, P/E-selectin and MMP-14 were measured by flow 
cytometry and soluble endoglin (sEng) levels by ELISA. Transmigration assay was per-
formed using Nunc cell culture inserts. TNF-α treatment decreased mRNA expression and 
protein levels of Eng and eNOS. The mRNA expression and protein levels of cell adhesion 
molecules and MMP-14 were significantly increased as well as sEng levels. Interestingly, 
meanwhile mRNA expression of KLF6 and NF-κB were increased; mRNA expression 
of LXR-α was decreased. TNF-α induced inflammation led to increased adhesion but not 
transmigration of monocytes through endothelial cells. We demonstrated that inflamma-
tion decreases endoglin expression, increases adhesion but does not affect transmigration 
of monocytes through aortic endothelial cells. Reduced expression of Eng and increased 
levels of sEng (that inhibits effects of membrane endoglin) might be responsible for no 
change in transmigration of monocytes under inflammatory conditions. We propose that 
Eng participates on the regulation of endothelial dysfunction during inflammation, but to 
which extent must be further investigated.

The study was supported by EFSA-CDN (No. CZ.02.1.01/0.0/0.0/16_019/0000841) co-
funded by ERDF, by the Grant Agency of Charles University (Project. No. 1216217) and 
from the project of Specific Academic Research (SVV 260 414/2019).
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Sesquiterpenes alantolactone (ALA) and germacrone (GER) are naturally occurring 
molecules that are studied as potential anti-cancer agents. ALA is one of the major sesqui-
terpene lactone compounds isolated from the roots of Inula helenium (Asteraceae). GER 
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is a main bioactive constituent found in Zedoary oil extracted from Curcuma zedoaria 
Roscoe (Zingiberaceae). Both of these plants were used in traditional medicine histori-
cally. Using the differentiated HepaRG (dHepaRG) cells, a human hepatocyte-like model, 
we wanted to compare the toxicity towards dHepaRG cells in comparison with results 
published on highly proliferative cancer cell lines after ALA and GER treatment. Fur-
thermore, a bioinformatic tool BATMAN-TCM1 was searched for new molecular targets 
of tested sesquiterpenes. Analysis of their common targets led us to studying their effects 
on cholesterol metabolism and 3-hydroxy-3-methylglutaryl-CoA reductase (HMGCR), a 
major regulatory enzyme in mevalonate pathway. HMGCR protein and mRNA expres-
sion were studied at multiple time points, concentrations, as well as single and multiple 
dose. HMGCR protein expression has shown inhibition after ALA and GER treatment, but 
mostly at the highest concentrations tested, equal to respective half-maximal inhibitory 
concentration of cell viability. The mRNA changes were much more variable and time 
and concentration dependent. The cholesterol level in dHepaRG cells was measured by 
Amplex Red Cholesterol Assay Kit in a multiple dose experiment in comparison to the 
model inhibitor lovastatin.

The study was supported by the Czech Science Foundation (Project No. 18-09946S) 
and from the project of Specific Academic Research (SVV 260 416/2019).
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UDP-glycosyltransferases (UGTs) are important enzymes in the metabolism of xe-
nobiotics and eobiotics. Glycosylation is often the most important conjugation reaction 
catalyzed by these enzymes in drug metabolism. This reaction results in enhanced elimina-
tion of the drug from the organism. Increased expression of UGTs can cause reduction of 
pharmacotherapy efficiency and development of resistance to drugs. Our model organism 
is Haemonchus contortus, a gastrointestinal parasite of small ruminants that have a great 
ability to develop resistance to anthelmintic drugs. Our previous metabolism study showed 
that albendazole, ricobendazole and flubendazole underwent several glycosylation steps. 
Differences of glycosides quantities between resistant and sensitive strains confirmed the 
connection between anthelmintics metabolism and resistance.1 In addition, some enzymes 
from the UGT superfamily, e.g. UGT368B2, are significantly more expressed in adult H. 
contortus of resistant strains than sensitive strains.2 For functional characterization, the 
UGT368B2 was expressed in baculovirus-infected insect cells. However, the preliminary 
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results show that UGT368B2 cannot metabolize benzimidazole anthelmintics but steroids. 
This particular UGT has different role in the organism than biotransformation of xenobiot-
ics (e.g. benzimidazoles). Revealing the features of UGTs from H. contortus (e.g. affinity 
to hexose or to different substrate) could contribute to a more detailed understanding of the 
reaction’s mechanism catalyzed by these enzymes and their role in helminths.

This study was supported by the Czech Science Foundation (Project No. 17-11954Y), 
by Charles University (PRIMUS/17/SCI/04) and from the project of Specific Academic 
Research (SVV 260 416/2019).
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The widespread development of anthelmintic resistance (AR) in Haemonchus contortus 
compromises treatment of helminthosis caused by this economically important parasite 
of small ruminants. The molecular mechanisms of AR are not fully elucidated. In our 
study, we focus on microRNAs (miRNAs) which are a class of small non-coding RNAs. 
MiRNAs play important role in post-transcriptional regulation of gene expression and 
their dysregulation has been linked to a range of different pathologies. A comprehensive 
understanding of the functions of miRNAs in AR might help us to develop better strategies 
to the sustainable parasite control. For this reason, we undertook the small RNA sequenc-
ing of H. contortus isolates with various level of resistance to anthelmintics, namely the 
susceptible strain, the benzimidazole resistant strain and the multi-drug resistant strain. 
Differential expression analysis revealed significantly up- or down- regulated miRNAs in 
adults of resistant strains in comparison to sensitive ones. Since cytochromes P450, UDP-
glycosyltransferases and P-glycoproteins were reported to play role in drug resistance,1 
we investigated them as the putative targets of differentially expressed miRNAs using 
RNAhybrid software. Moreover, from the sequencing data, 207 sequences were defined as 
potential novel miRNAs using miRDeep2 program. 

The study was supported by Charles University (PRIMUS/17/SCI0/4) and from the 
project of Specific Academic Research (SVV 260 416/2019).
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Haemonchus contortus is one of the most important parasitic nematodes of small rumi-
nants with worldwide distribution causing significant loses to many farmers. Anthelmintic 
drugs still represent the main strategy to control burdens of H. contortus. Unfortunately, 
widespread resistance to available anthelmintics makes treatment difficult. Therefore, there 
is a global need for new and effective anthelmintic drugs. Two newly synthetized com-
pounds HBK4 and BLK127 as well as already registered antidepressant drug sertraline are 
promising candidates for new anthelmintics. It is known that drug resistance is associated 
with accelerated drug metabolism and for this reason we would like to compare biotrans-
formation of HBK4, BLK127 and sertraline in drug-resistant and drug-sensitive strains of 
H. contortus. In addition, we will also monitor biotransformation and hepatotoxicity of 
these compounds in ovine liver. 

The study was supported by the Charles University Grant Agency (Project No. 1568519) 
and from the project of Specific Academic Research (SVV 260 416/2019).
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Several ways can cause drug resistance in sheep breeding. Our project monitors the 
intake of a residual amount of the albendazole (ABZ) and its transformation products (TPs) 
during grazing of sheep. 

Our preceding studies showed the ability of plants to uptake and metabolize anthel-
mintics such as benzimidazole, macrocyclic lactones and amino-acetonitrile derivatives 
in six plant species. Plant derived metabolites can be considered as deactivation products, 
but some of them show even higher anthelmintic effectiveness than the parent compound. 
Moreover, a lot of anthelmintics metabolites (especially glycosides) can be converted back 
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to parent compound through enzymatic or acidic hydrolysis in the gastrointestinal tract of 
grazing animals. In the case of infected animals, nematodes thus might be exposed to very 
low doses of anthelmintics and this phenomenon could help to increase the anthelmintic 
resistance.

This project simulates such a situation and monitors the occurrence of residues of 
ABZ and TPs in biological samples collected from ten domestic sheep (Ovis aries). In the 
pilot study naive sheep (without nematodes) were used. Two species of meadow plants 
Medicago sativa and Trifolium pratense, common plants on pastures, were chosen. An 
experimental field area with these plants was fertilized by excrements from ABZ treated 
sheep (different flock of sheep) in spring 2019.

ABZ and TPs have been found in the fertilized plants and in related soil too, after two 
months from fertilization. Furthermore, these plants were administered to the sheep for ten 
days and during that time samples of abomasum content, faeces, and plasma were collect-
ed in different time intervals. ABZ and the main TPs, ABZ-sulfone, and ABZ-sulfoxide, 
were detected in all samples. UHPLC-MS/MS was used for qualitative and quantitative 
analyses.

The study was supported by the Czech Science Foundation (Project No. 18-07724S), and 
from the projects of Specific Academic Research (SVV 260 416/2019 and 260 412/2019).
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Anthelmintics, the only effective treatment of devastating infection diseases of animals 
caused by parasitic helminths, have been widely and heavily distributed all over the world. 
In the agriculture, the most used classes of anthelmintics are benzimidazoles, macrocy-
clic lactones, imidazothiazoles and amino-acetonitrile derivatives. Parasitic helminths, 
especially nematodes, have developed resistance to all of them. In front of all parasites 
stands Haemonchus contortus, as the quickest nematode in resistance development. This 
hematophagous parasite living in sheep abomasum and causing enormous losses in ani-
mals’ production, is well studied for mechanisms of resistance development. H. contortus 
prosper with very effective detoxification system via biotransformation enzymes and can 
relatively quickly react to constant usage of anthelmintic drugs. In our current studies we 
observed that even very low – sublethal concentrations of anthelmintics, that may be pre-
served in environment, can cause up and down regulation of biotransformation enzymes 
on transcription levels. Furthermore, the analysis of albendazole metabolites showed en-
hanced biotransformation after preincubation in sublethal concentrations of albendazole.
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The study was supported by the Czech Science Foundation (Project No. 18-07724S), 
by Charles University projects (PRIMUS/17/SCI/04 and UNCE/18/SCI/012) and from the 
project of Specific Academic Research (SVV 260 416/2019).
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Ferns are a potential source of bioactive phytochemicals and based on our previous 
research, we tested selected species for the anti-inflammatory activity. The crude metha-
nol extracts were screened at a concentration of 10 µg mL−1 for inhibitory activity against 
pro-inflammatory enzymes cyclooxygenases (COX-1 and COX-2) and 5-lipoxygenase 
(5-LOX). The COX-1 inhibitors have been reported as effective in the prevention of neu-
roinflammatory or cardiovascular diseases1 and several tumours.2 COX-2 is considered 
as a key pro-inflammatory enzyme, over-expressed in most sites of inflammation and re-
sponsible for the characteristic inflammatory symptoms (redness, pain, edema, fever and 
loss of functions).2 5-LOX inhibitors have been reported to play a role in the prevention 
of tumours, allergic disorders and asthma.2 Our results revealed that the most fern spe-
cies have potential in selective COX-1 inhibitory activity. Significant inhibition of COX-1 
was measured in Dryopteris cambrensis (92.46%) and Athyrium distentifolium (91.18%). 
Only a few fern species revealed moderate inhibition to COX-2 (Dryopteris expansa and 
Dryopteris aemula). Significant 5-LOX inhibitory activity was measured in Onoclea sen-
sibilis (71.06%) and Dryopteris caucasica (68.32%). Our results reveal several European 
ferns as a potential source of anti-inflammatory compounds.

The study was supported from the project of Specific Academic Research (SVV 260 416/ 
2019).
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Malignant melanoma belongs to the most serious skin diseases nowadays. However, 
treatment of advanced melanoma is difficult and ineffective. A significant part of melano-
mas exhibits a mutation of the gen for oncogenic BRAF kinase, which is responsible for 
stimulation of proliferation and surviving of cancer cells. These melanomas can be treated 
using novel therapeutic approach encompassing specific BRAF inhibitors dabrafenib or 
vemurafenib.1 Available clinical studies indicate that the toxic effect of the BRAF inhibi-
tors is focused primarily on podocytes localized in the glomerular membrane. Our study 
is focused on evaluation of cytotoxic effect of BRAF inhibitors on selected model renal 
cells in vitro to confirm the renal target of toxicity. Main aim was to analyze whether renal 
toxic effect of BRAF inhibitors is specifically limited only to the podocytes or other renal 
cells may be damaged. The experiments were performed using human cell lines repre-
senting different types of kidney cells (HEK-293, PODO/TERT256, HK-2) and standard 
liver cell line HepG2 as a comparator. Amphotericin B and paracetamol were employed 
as comparative toxins. The IC50 values determined by analysis of inhibition curves were 
used for comparison. The found experimental data showed comparable toxic effect of the 
tested BRAF inhibitors in each used kidney cell line. However, vemurafenib exhibited 
significantly higher toxicity compared to dabrafenib. The in vitro toxicity of vemurafenib 
in all renal cell lines was even stronger than that of known renal toxin amphotericin B. The 
results may suggest that the toxic damage of kidney caused by BRAF inhibitors encom-
passes not only podocytes but also other kinds of kidney cells including renal tubular cells.

The study was supported by Research programme Development and Study of Drugs 
(Progres Q42) and from the project of Specific Academic Research (SVV 260 414/2019).
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Cigarette smoke (CS) represents a significant source of air pollution with negative 
effects on human health. CS is strongly associated with the number of pulmonary and 
cardiovascular diseases, but it also induces significant damage of the skin which is often 
neglected. In the skin, one of the negative impacts of the long-term exposure to CS is the 
skin barrier impairment, premature skin aging and development of skin diseases such as 
atopic dermatitis, psoriasis, acne, even skin cancer.

In this study we investigated the effect of CS on the skin using porcine cadaver auricular 
skin explants that are very similar to human skin. After application of the CS on the surface 
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of the skin samples, we observed significant negative changes in both the epidermis and 
dermis such as the presence of large amount of reactive oxygen species (ROS), oxidation 
of proteins and lipids, DNA damage, inhibition of collagen gene expression, upregulation 
of matrix metalloproteinase 1 and filaggrin and overall decrease in the skin cell viability.

Furthermore, this model was used to evaluate the ability of the selected compounds 
commonly used in cosmetics and dermatology with various mechanisms of action to pre-
vent CS-induced skin damage. We tested several polysaccharides and their derivatives 
such as sodium hyaluronate (HA) of various molecular weight (MW: 1.7 MDa, 500 kDa, 
15 kDa, 5 kDa), carboxymethyl-glucan, schizophyllan, glucomannan; then sodium ascor-
byl phosphate (vitamin C), niacinamide (vitamin B3) and d-panthenol (provitamin B5). 
After incubation of the skin explants with the tested compounds and subsequent exposure 
to CS, the level of ROS and peroxidation of the skin barrier lipids together with gene ex-
pression of the proinflammatory cytokine IL-6 were determined. All the tested substances 
significantly protected the skin against CS from which the most effective was vitamin C 
due to its strong antioxidant properties and 1.7 MDa HA with its ability to create a protec-
tive film on the skin surface. The film-forming properties of HA were MW-dependent and 
correlated with its protective effect which both decreased with lower MW. 

The results show that the exposure of the skin to CS leads to the significant skin damage 
which can be effectively prevented using some conventional cosmetic and dermatological 
ingredients with various mechanisms of action.

In the second part of our research we investigated the differences between the epider-
mis of smokers and non-smokers. For this experiment we used samples of the epidermis 
obtained by suction-blister technique from volar forearm of smoking (history of smoking 
min 15 years, min 15 cigarettes/day) and non-smoking women. We performed cDNA mi-
croarray analysis for the determination of the gene expression profile of the epidermis of 
smokers and non-smokers. Significant differences were observed in the expression level 
of the number of genes with various functions. In the epidermis of smokers, we found 
significant upregulation of genes involved in the epidermal differentiation complex which 
was also confirmed using qRT-PCR and on the protein level. 

The study was supported by the Grant Agency of Charles University (Project No. 
332119) and from the project of Specific Academic Research (SVV 260 401/2019).
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Improving safety is currently one of the priorities in the field of healthcare provision. 
Medication errors during drug administration (DAMEs) are quite frequent abroad.1 In the 
Czech Republic, data resulting from the reporting of adverse drug events are rather under-
estimated or missing. The aim of this study is to analyze the occurrence of nurses’ DAMEs, 
propose appropriate interventions to minimize DAMEs and assess their effectiveness.

In a prospective interventional study, trained pharmacists observed nurses’ DAMEs on 
seven wards of an inpatient rehabilitation healthcare facility. During April 2018, baseline 
prevalence and types of DAMEs were determined. Patient risk assessment was performed 
in order to identify serious DAMEs. An intervention phase was conducted in February 
and March 2019, including repeated discussions with healthcare professionals and facil-
ity management, adjustment of internal guidelines, printed educational materials, and 
seminars. In May 2019, a postinterventional observation of nurses’ DAMEs took place to 
evaluate the effectiveness of interventions. Data were processed in Wolfram Mathematica 
using descriptive statistics and chi-square test.

During the baseline and postinterventional observations, 4661 and 4386 individual drug 
administrations were monitored, respectively. The total number of DAMEs was signifi-
cantly reduced from 918 (19.70%) to 148 (3.37%) (p < 0.001). The prevalence of serious 
DAMEs (e.g., administration of the wrong drug) decreased from 0.45% to 0.20% of all 
individual drug administrations.

As a result of interventions, DAMEs were decreased. The sustainability of the interven-
tions will be monitored within one year.

The study was supported from the project of Specific Academic Research (SVV 260 417/ 
2019).
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Drug-related hospital admissions (DRA) have attracted much research attention world-
wide. The aims of this study are to determine the prevalence and preventability of DRA, 
to identify the implicated medications in DRA and to examine the preventability aspects 
of DRA. The methodology of this cross-sectional observational study draws upon the 
drug-related admissions adjudication guide developed by Thevelin et al.1 In the first step, 
relevant clinical data are abstracted into an Access database. The second step includes 
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screening for potential adverse drug events which are the main or contributory reason for 
hospital admissions. The third step is drug-related admission adjudication process, which 
consists of causality assessment and assessment of contribution to hospital admission. 
Hospital admissions to University Hospital Hradec Králové in 2018 following emergency 
department visit are included in this study. So far, 879 hospital admissions have been 
included, and 147 DRA have been identified (112 related to treatment safety, 35 related 
to treatment effectiveness). The prevalence of DRA was 16.7% (95% CI 14.3–19.2). Anti-
thrombotic agents, psycholeptics, analgesics, antiinflammatory and antirheumatic products 
and corticosteroids for systemic use represented the most common medication classes 
involved in DRA related to treatment safety. Diuretics, antihypertensives, drugs used in 
diabetes, antithrombotic agents and antibacterials for systemic use represented the most 
common medication classes involved in DRA related to treatment effectiveness.

The study was supported by Research programme Development and Study of Drugs 
(Progres Q42) and from the project of Specific Academic Research (SVV 260 417/2019).
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MATERNAL NUTRITIONAL INTAKE IN RELATIONSHIP  
WITH PREGNANCY OUTCOMES IN CZECH PREGNANT WOMEN 
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Optimal maternal nutrition contributes to the maintenance of homeostasis of pregnant 
organism and promotes proper fetal development. The aim of the study was to evaluate 
the nutritional intake of energy and macronutrients (PNEM) in relation to resting energy 
expenditure (REE) and birth parameters in Czech pregnant women throughout the preg-
nancy, which has not been well known. Sixty-five healthy Czech pregnant women with 
age of 29 years, height of 166.5 cm and weight 67.8 kg in average attended our study. REE 
measurements were recorded after 12 h fasting, by indirect calorimetry in three periods: 
G1 (17–27 gestational week), G2 (28–35 gw.) and G3 (36–38 gw.). PNEM was obtained in 
weekly records and nutritional analysis was performed by the computer program NutriDan. 
PNEM, expressed per kilogram of woman’s weight, was significantly related to REE. En-
ergy intake decreased with increasing of pregnancy state (2061 kcal per day, 1965 kcal per 
day, 1962 kcal per day). Decreasing trends were reported in the areas of protein (79.91 g, 
75.63 g, 73.94 g), fat (76.66 g, 75.06 g, 72.4 g) and carbohydrates (239.6 g, 223.3 g, 225.2 
g) intake. In all trimesters, PNEM significantly correlated with the birth weight of the new-
born (p < 0.001). In the 2nd trimester, PNEM positively associated with the birth length 
(p < 0.01) and negatively (except for carbohydrates) with the duration of labour (p < 0.01). 
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Increased PNEM in the last trimester was significantly associated with a shortening of the 
pregnancy period (p < 0.01).

Intake of nutritional energy and macronutrients significantly affects energy expenditure 
and correlates with birth parameters in all trimesters of pregnancy.

The study was supported by the Grant Agency of Charles University (Project 
No. 1306218), by Research programme Development and Study of Drugs (Progres Q42), by 
Ministry of Health of the Czech Republic – conceptual development of research organiza-
tion (UHHK, 00179906) and from the project of Specific Academic Research (SVV 260 417/ 
2019).
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Patients after kidney transplantation (KTx) are on long-term immunosuppression with 
an emphasis on strict medication adherence. Nonadherence to immunosuppression, which 
in KTx setting means mainly during implementation phase (e.g. dosing, timing), leads to 
poor clinical and economical outcomes. This sub-study is a part of a multiphase project 
TAKTIS (developing, implementing, and testing an integrated care model for adults after 
KTx). The ongoing project is single-centre, prospective and interventional. As a part of 
contextual analysis, this sub-study aimed at evaluating the prevalence of nonadherence and 
attitudes toward immunosuppression. All adults at least 4 weeks after KTx were included, 
who were on basal immunosuppression and signed a written consent with study partici-
pation. Data was collected using questionnaires, e.g. Basel Assessment of Adherence to 
Immunosuppressive Medications Scale (BAASIS-CZ©); specific subscale of Beliefs about 
Medicine Questionnaire (BMQ-CZ©) and a review of medical charts, e.g. imunosuppres-
sives blood levels. Of 415 patients in regular follow up, 390 met inclusion criteria and 
359 (92% of 390) patients fulfilled the questionnaires. Main measured immunosuppres-
sives were tacrolimus, cyclosporine, sirolimus, and everolimus in 238, 79, 46, and 4 cases, 
respectively. According to BAASIS-CZ©, 133 (37% of 359) patients were nonadherent 
with deviations in taking (45; 12.5%), timing (118; 32.9%), and dosing (3; 0.8%). One 
patient completely discontinued to take all immunosuppression. Mean necessity score was 
4.3 ± 0.57 of 5.0 points (= maximal necessity) and mean concern score was 2.6 ± 0.71 of 
5.0 (= maximal concerns). To conclude, prevalence of medication nonadherence in imple-
mentation phase was high among patients after KTx with the most frequent deviation in 
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timing of immunosuppression. This information is essential in contextual analysis needed 
for TAKTIS care model development.

The study was supported from the project of Specific Academic Research (SVV 260 
417/2019).
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Patients after kidney transplantation (KTx) in care of nephrologist and other specialists 
are specific by polypharmacy, long-term immunosuppression and changed renal func-
tions, so they may be at increased risk of drug-related problems (DRPs). The aim of this 
study was to analyze the prevalence of DRPs and to determine the riskiest areas of their 
pharmacotherapy. This cross-sectional study was conducted at the University Hospital in 
Hradec Králové in the Czech Republic. All outpatients aged ≥18 years, at least 3 weeks 
after KTx treated by maintenance immunosuppression were included. Data were collected 
during one-year period (2016–2017) from electronic medical records. Personal, family, 
occupational, allergic and drug related anamnestic data, selected physical as well as labo-
ratory parameters were collected in a pre-created electronic database. The identified DRPs 
were classified according to the modified Pharmaceutical Care Network Europe classifi-
cation V5.01 and their relevance was assessed by 2 pharmacists. The data was evaluated 
by descriptive statistics. Of the total of 412 outpatients at the clinic, 211 were enrolled 
(123 men; aged 55.8 ± 12.41). Patients were 6.6 ± 5.9 years after KTx and used in average 
11.3 drugs/patient/day. The total of 668 DRPs were identified, which was equivalent to 
3.17 DRPs/patient. Most frequent DRPs were missing of clearly indicated drugs in 27.4% 
(e.g. calcium or vitamin D), inappropriate dose timing in 16.0% and no clear indication 
for the drug in 12.6% of DRPs (e.g. aspirin or gastroprotection). The most relevant DRPs 
(5.2%) were e.g. contraindicated (CI) combination of cyclosporin and simvastatin, duplic-
ity of betaxolol, CI nitrofurantoin in relation to decreased renal function, etc. DRPs were 
common in KTx outpatients, the most prone was the long-term pharmacotherapy. Medica-
tion review conducted by pharmacists can effectively minimize DRPs and thus enhance 
safety of pharmacotherapy. 

The study was supported from the project of Specific Academic Research (SVV 260 417/ 
2019).
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Potentially inappropriate prescribing (PIP) in older adults is highly prevalent in Europe 
and risk factors (RFs) of PIP have been described by several studies.1,2,3,4 The aim of our 
study was to conduct two systematic literature reviews determining 1) the prevalence of 
PIP in Central and Eastern European Countries (CEECs) participating in the Horizon 2020 
EUROAGEISM FIP7 project (Albania, Bulgaria, Croatia (HR), Czech Republic (CZ), 
Estonia, Lithuania, Serbia and Slovakia) and 2) to document social, economic and health-
care-provision related RFs of PIP.

We searched in SCOPUS and MEDLINE databases (papers published by 2019) and 
included only primary studies published in English as full-texts. Of 146 and 2740 studies in 
primary literature search, 14 and 69 were selected using pre-defined criteria, respectively. 

The prevalence of PIP ranged from 15.7% (CZ) to 68.8% (HR). In total, 72 RFs were 
analyzed. Among economic and social RFs “patients’ low income” reached the highest 
odds ratio (OR = 2.48 (1.82–3.39), p < 0.001) and “not having a partner” (OR = 1.50 
(1.10–2.10), p < 0.05). Among care-related RFs these were ”residency in long-term 
care institutions” and “admission to acute care” (OR = 2.29 (2.25–2.33), p < 0.001) 
and (OR = 3.35 (2.43–4.62), p < 0.05), respectively), as well as “care provided by non-
geriatricians” (OR = 5.54 (1.62–18.89), p = 0.01) or “by more prescribers” (OR = 1.40 
(1.29–1.51), p < 0.001).

The results create an important base for the started EUROAGEISM Horizon 2020 FIP7 
project, assessing PIP in older adults in 10 European and other countries. This project sup-
ports the development of geriatric clinical pharmacy in different settings of care.

The study was supported by the EUROAGEISM H2020 project, FIP7 program (ITN-
MSCF No764632), INOMED (Project No. CZ.02.1.01/0.0/0.0/ 18069/0010046) and from 
the project of Specific Academic Research (SVV 260 417/2019) and Research programme 
Development and Study of Drugs (Progres Q42) at the Department of Social and Clinical 
Pharmacy, Charles University – Scientific group “Ageing and Changes in the Therapeutic 
Value of Drugs in the AgeD” chaired by Assoc. Prof. Daniela Fialová, PharmDr., Ph.D.
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Atrial fibrillation is the most common rhythm disorder in clinical practice. Stroke is 
one of the most severe thromboembolic disorders associated with atrial fibrillation.1 The 
CHA2DS2VASc scoring system assess the risk of stroke in patients with atrial fibrillation.2 
Oral anticoagulation is recommended in atrial fibrillation patients at moderate to high risk 
of stroke and thromboembolism.3 The HAS-BLED scoring system evaluates the risk of 
bleeding in patients receiving anticoagulation therapy.4 Percutaneous left atrial appendage 
occlusion provides a treatment alternative for patients with atrial fibrillation at high risk of 
stroke in whom anticoagulation therapy is associated with high bleeding risk.5

Goals of our observational, retrospective, multi-centre, case-series study were: 1) de-
scribe the initial experience with the Amplatzer AmuletTM left atrium appendage occlusion 
in Slovakia; 2) evaluate the effectiveness and safety of the procedure in stroke prevention 
in patients with atrial fibrillation. 

We analyzed 93 patients with atrial fibrillation at high risk of stroke undergoing left 
atrial appendage occlusion from June 2015 to October 2018. The mean patient age was 
70.9 ± 8.6 years. The mean CHA2DS2VASc and HAS-BLED score was 4.4 ± 4.4 and 
3.5 ± 0.9, respectively. The left atrial appendage was successfully closed in 98.9% (92) 
of patients. The mean total procedural time was 110.4 ± 54.5 min. Periprocedural com-
plications were observed in 5.4% (5) of patients. Three months after the procedure, small 
postprocedural leaks up to 3 mm were observed in 89.2% (83) of patients. 

In this initial experience study, left atrial appendage occlusion was shown to be an 
effective and safe alternative to anticoagulation therapy in patients with atrial fibrillation 
at high risk of stroke for whom anticoagulation therapy is associated with high bleeding 
risk.

The study was supported by Faculty of Pharmacy, Comenius University, Bratislava.
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A large proportion of hospitalized patients are at risk for venous thromboembolism 
(VTE), but there is a low rate of appropriate prophylaxis in clinical practice.1 According 
to the American College of Chest Physicians (ACCP) guidelines, all hospitalized patients 
admitted in a surgical ward should be assessed for the risk of VTE.2 Various strategies to 
improve the use of thromboprophylaxis have been recommended including the computer-
ized systems.3 To our knowledge, there is no protocol standardization or any other active 
strategy leading to the appropriate thromboprophylaxis in surgical patients described in 
the Czech literature. In the past, there was also a lack of standardization in prescribing 
thromboprophylaxis to the surgical patients in our hospital. Therefore we decided to cre-
ate and implement the VTE prophylaxis computerized protocol (VTEP-CP) as a decision 
support tool for physicians. After the protocol has been routinely used by physicians for 
several years, we decided to analyze the rate of compliance with the guidelines on VTE 
prophylaxis and to determine the incidence of VTE and major bleeding before and after 
implementation of VTEP-CP. The list of patients admitted in the surgical ward that under-
went elective general surgery was provided through the hospital information system for a 
period of eleven months in 2012 (group A = before VTEP-CP implementation) and eleven 
months in 2014 (group B = before VTEP-CP implementation). We were able to obtain 
some of the required data of the patients in electronic form directly from the hospital infor-
mation system and thus create a baseline database that we must now complete with the data 
from the patient medical records. Patients in group A are scored by the VTEP-CP using 
the data from the hospital admission form. For group B, the data from the VTEP-CP are 
used and also medical records are reviewed. The risk score, the dose and type of LMWH 
recommended by the VTEP-CP, the dose and type of LMWH administered to the pa-
tient and usage of mechanical prophylaxis is registered for both groups. We also review 
the documentation of patients for the diagnosis of VTE and signs or diagnosis of major 
bleeding. 

In the presentation, we will discuss the study design, its limitations, and the possible 
benefit of the research in the field of clinical pharmacy.

The study was supported by Research programme Development and Study of Drugs 
(Progres Q42) and from the project of Specific Academic Research (SVV 260 417/2019)

.
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Surgical site infection (SSI) is a potential complication of all surgical procedures and 
also the second most common type of nosocomial infection. The very presence of SSI leads 
to an increase in mortality. In patients with developed infection who underwent a surgical 
procedure, there is double mortality compared to non-infected patients. SSI prevalence 
may be reduced by various preoperative and postoperative measures. One of the ways in 
which SSI is affected is antibiotic prophylaxis (AP). It is desirable to adjust AP length for 
arthroplasty, according to individual SSI risk estimated by appropriate processes. The aim 
of this study is to stratify patients based on the risk of postoperative infection and to verify 
the findings in clinical practice on the basis of examinations focusing mainly on laboratory 
tests, especially neutrophil-to-lymphocyte ratio (NLR) and prognostic inflammatory and 
nutritional index (PINI). NLR is an easily verifiable, easy, broadly robust, and appropriate 
laboratory test. Neutrophil levels in the blood are increased due to cytokines, while lym-
phocyte counts are reduced by surgical trauma. The increase occurs within 2 days after 
surgery and the return to physiological values takes place in a matter of days. It depends 
on the nutritional status of the patient, therefore its use in combination with PINI seems 
appropriate. These properties have been demonstrated in the diagnosis of cardiovascular 
diseases. In 2020, we plan to perform a prospective interventional study with an approxi-
mate number of 300 patients. In addition to the systematic literature review, we will collect 
patient and surgical procedure data before, during and after surgery. The usability of NLR 
and PINI will be evaluated with the postoperative complication analysis. Complications 
will be monitored 28–35 days after the surgery. Regarding these results, the interventions 
will be arranged to optimize and individualize the use of AP.

The study was supported from the project of Specific Academic Research (SVV 260 417/ 
2019).
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One of the main public health concerns nowadays is the appropriate prescribing for 
older patients.1 The concept of potentially inappropriate medications in the aged (so called 
PIMs ‒medications having higher risks than benefits in older adults or potentially ineffec-
tive in the aged) was defined to better ensure the medication safety in older adults.2 The 
aim of our study was to clarify for how many PIMs (potentially inappropriate medications) 
geriatric dosing is stated in official drug information sources. Information on recommend-
ed single and daily geriatric dose for all PIMs (364) identified by expert panels in different 
explicit criteria was searched between March and May 2019 using AIFA website (Agenzia 
Italiana del Farmaco), BNF (British National Formulary) and US PDR (US Prescriber’s 
Drug Reference). The same single dose for middle age and geriatric population was found 
in all SPCs for 234 (64.3%) PIMs, lower single dose for geriatric patients was clarified for 
61 (16.8%) PIMs in all SPCs and for 19 (5.2%) in some SPCs. For daily geriatric dosing, 
3 above stated results were 212 (58.2%), 69 (19.0%) and 33 (9.1%), respectively. For 50 
(13.7%) PIMs no information was found about specific approaches in geriatrics and for 
6.9% PIMs only ‘‘general warnings to be more cautious in older adults’’ were available. 
Recommendation of geriatric dosing was stated in less than 30% of SPCs of PIMs. In the 
majority of SPCs, the geriatric dose was not clarified. Therefore, new evidence on ap-
propriate geriatric dosing from clinical and/or observational studies is needed to clarify 
specific aspects of the use of PIMs (indications, single and daily dosing) in order to better 
ensure higher safety of medications in geriatric patients.

The study was supported by INOMED (Project No. CZ.02.1.01/0.0/0.0/ 18069/0010046), 
EU COST Action IS1402, EUROAGEISM H2020 project (ITN-MSCFNo764632), from 
the project of Specific Academic Research (SVV 260 417) and Research programme De-
velopment and Study of Drugs (Progres Q42) at the Department of Social and Clinical 
Pharmacy, Charles University – Scientific group “Ageing and Changes in the Therapeu-
tic Value of Drugs in the AgeD” chaired by Assoc. Prof. Daniela Fialová, PharmDr.,  
Ph.D.
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The EU(7)-PIM (potentially inappropriate medication) list presents nowadays the most 
comprehensive and up-to-date tool for evaluation of PIM prescribing in Europe.1,2 The aim 
of our study was to determine the specificity of EU(7)-PIM list in ten European countries.

Research teams from Czech Republic, Croatia, Estonia, Hungary, Poland, Serbia, Slo-
vak Republic, Spain, Portugal, and Turkey participated in this study conducted by WG1b 
group of the EU COST Action IS1402 initiative. Data on approval rates of PIMs and their 
availability on pharmaceutical markets have been obtained from databases of national drug 
regulatory authorities in the period October 2015 – November 2018. The EU(7)PIM list 
was applied in this study as a research tool.

Approval rates for EU(7)-PIMs ranged from 39.0% in Estonia to 71.4% in Spain. High-
er percentages of approved PIMs were documented in Spain (71.4%), Turkey (67.5%), 
Portugal (67.1%), and Poland (60.6%), lower in Hungary (55.5%), Czech Republic 
(51.1%), Slovak Republic (47.9%), Serbia (42.8%), Croatia (41.5%) and Estonia (39.0%). 
The majority of approved PIMs were also currently marketed in all countries except in 
Turkey (19.8–21.7% not marketed PIMs) and less than 20% of PIMs were available as 
over-the-counter medications (except in Turkey, 46.4–48.1%).

Applicability of the EU(7)-PIM list is limited in some countries. The EU project EURO-
AGEISM H2020 (2017–2021) that focuses on PIM prescribing and regulatory measures in 
Central and Eastern European countries must consider these limits.

The study was supported by the EU COST Action IS1402, EUROAGEISM H2020 proj-
ect (ITN-MSCF No764632), INOMED (Project No. CZ.02.1.01/0.0/0.0/ 18069/0010046), 
from the project of Specific Academic Research (SVV 260 417/2019) and Research pro-
gramme Development and Study of Drugs (Progres Q42) at the Department of Social 
and Clinical Pharmacy, Charles University – Scientific group “Ageing and Changes in 
the Therapeutic Value of Drugs in the AgeD” chaired by Assoc. Prof. Daniela Fialová, 
PharmDr., Ph.D.
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columns for fast and effective separations), 24. 10. 2017, PharmDr.

Mgr. DOLÁKOVÁ, ANDREA: Štúdium monovrstevných lipidových modelov ochorení kožnej bariéry (Study 
of monolayer lipid models of skin barrier diseases), 19. 12. 2017, PharmDr.

Mgr. DRASTÍKOVÁ, MARKÉTA, Ph.D.: Využití separačních metod v klinickém výzkumu (Using of separation 
methods for clinical research), 30. 10. 2017, RNDr.

Mgr. ĎURIŠOVÁ, MARKÉTA: Studium role nukleosidových transportéru v intestinální absorpci s využitím in 
vitro transportního modelu založeném na buněčné linii Caco-2 (Study of the role of nucleoside transporters 
in intestinal absorption with the use of in vitro transport method based on the Caco-2 cell line), 22. 9. 2017, 
PharmDr.

Mgr. FARKAŠOVSKÝ, MAREK: Alkaloidy Narcissus pseudonarcissus L. cv. Dutch Master a ich cholinest-
erázová a prolyloligopeptidázová inhibičná aktivita (Alkaloids from Narcissus pseudonarcissus L. cv. Dutch 
Master and their cholinesterase and prolyl oligopeptidase inhibitory activity), 21. 9. 2017, PharmDr.

Mgr. FEKETE, SOŇA, Ph.D.: The effect on bone metabolism of selected substances affecting the central nervous 
system, 10. 2. 2017, RNDr.

Mgr. FIŠEROVÁ, KATEŘINA: Vliv albendazolu na proliferaci buněk in vitro (Influence of albendazole on cell 
proliferation in vitro), 10. 2. 2017, RNDr.

Mgr. HERBOLT, DANIEL: Vývoj nové spektrofotometrické metodiky pro screening chelatace iontů zinku 
(Development of a novel spectrophotometric method for zinc ions chelatation screening), 22. 9. 2017, PharmDr.

Mgr. HESSLER, FILIP, Ph.D.: Využití couplingových reakcí k syntéze potenciálně biologicky aktivních látek 
(Use of coupling reactions in the synthesis of potentially biologically active compounds), 24. 2. 2017, 
PharmDr.

Mgr. HOFMANOVÁ, TEREZA: Léková pochybení u psychiatricky nemocných pacientů (Dosage errors in psy-
chiatrically diagnosed patients), 02. 1. 2017, PharmDr.

Mgr. HOLZNEROVÁ, ANEŽKA: Testování a optimalizace on-line SPE HPLC podmínek pro stanovení myko-
toxinu patulinu v jablečných nápojích (On-line SPE HPLC method optimization for determination of patulin 
mycotoxin in apple drinks), 30. 10. 2017, RNDr.
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Mgr. HROCH, LUKÁŠ, Ph.D.: Inhibitors of mitochondrial enzymes as potential therapeutics for Alzheimer’s dis-
ease, 09. 11. 2017, PharmDr.

Mgr. JAKUBÍKOVÁ, HANA: Liberace terbinafinu z polyesterů větvených kyselinou polyakrylovou (The release 
of terbinafine from polyesters branched with polyacrylic acid), 3. 5. 2017, PharmDr.

Mgr. JANĎOUREK, ONDŘEJ, Ph.D.: Deriváty pyrazinu jako potenciální antituberkulotika – příprava a studium 
biologických vlastností (Derivatives of pyrazine as potential antituberculars – preparation and study of biologi-
cal properties), 6. 3. 2017, PharmDr.

Mgr. JANOUŠEK, MARTIN: Využití zlatného katalyzátoru při syntéze substituovaných pyridinů (The synthesis 
of substituted pyridines employing gold(I) catalyst), 24. 2. 2017, PharmDr.

Mgr. JANSOVÁ, HANA, Ph.D.: Studium možností farmakologické ochrany srdečních buněk před oxidačním 
stresem a antracyklinovými cytostatiky (Study of potential pharmacological protection of cardiac cells against 
oxidative stress and antracycline anticancer drugs), 21. 3. 2017, PharmDr.

Mgr. JEDLIČKOVÁ, ADÉLA: In vitro hodnocení fotodynamické aktivity derivátů tetrapyridoporphyrazinu pro 
léčbu solidních nádorů (In vitro evaluation of photodynamic activity of tetrapyridoporphyrazine derivatives 
for treatment of solid tumours), 10. 2. 2017, RNDr.

Mgr. JEŘÁBEK, JAKUB: Design and synthesis of hybrid compounds based on tacrin/resveratrol derivatives, 
09. 11. 2017, PharmDr.

Mgr. JEŘÁBKOVÁ, JANA: Výzkum nových ligandů FXR receptoru (Study of novel FXR ligands), 22. 9. 2017, 
PharmDr.

Mgr. KATRNOŠKOVÁ, SIMONA: Studium cytotoxicity potenciálních antituberkulotik s využitím vybraných 
metod na jaterní a ledvinné buněčné linii (Study of cytotoxicity of potential antituberculotics using selected 
methods on liver and kidney cell line), 17. 2. 2017, PharmDr.

Mgr. KOMRSKOVÁ, JITKA: Hledání a testování nových inhibitorů vybraného mykobakteriálního enzymu 
(Identification of new potent inhibitors of selected mycobacterial enzyme), 25. 9. 2017, RNDr.

Mgr. KONDĚLKOVÁ, KATEŘINA, Ph.D.: Vliv Goeckermanovy terapie na vybrané parametry imunity 
u pacientů s psoriázou (The effect of Goeckerman therapy on selected immune markers in patients with pso-
riasis), 10. 2. 2017, RNDr.

Mgr. KOŠŤÁKOVÁ, ŠÁRKA: Stanovení aktivity a exprese vybraných isoforem glutathion-S-transferasy v in 
vivo modelu glutamátem navozené obezity (Assessment of activity and expression of selected isoforms of 
glutathione S-transferase in the in vivo model of glutamate-induced obesity), 10. 2. 2017, RNDr.

Mgr. KRATOCHVÍL, JIŘÍ, Ph.D.: Syntéza specificky substituovaných heterocyklů katalytickými reakcemi (Syn-
thesis of specifically substituted heterocycles via catalytic reactions), 24. 2. 2017, PharmDr.

Mgr. KŘÍŽOVÁ, KATEŘINA: Vývoj a validace HPLC metody pro stanovení antokyanů v kanadských borůvkách 
(HPLC method development and validation for analysis of anthocyanins in highbush blueberries), 24. 2. 2017, 
PharmDr.

Mgr. KUBEŠ, JAN, Ph.D.: Transportní mechanismy sekundárních metabolitů přes membrány rostlinných buněk 
(Transport mechanisms of secondary metabolites across membranes of plant cells), 16. 1. 2017, PharmDr.

Mgr. LOKVENCOVÁ, KATEŘINA: Farmakokinetika ivermektinu v trusu ovce domácí (The pharmacokinetics 
of ivermectin in the feces of Ovis ammon), 25. 9. 2017, PharmDr.

Mgr. MARTAN, DAVID: Influence of TNF-α on hENaC subunits expression, 25. 9. 2017, PharmDr.
Mgr. MIKUŠEK, JIŘÍ, Ph.D.: Syntéza a využití vybraných dusíkatých heterocyklů (Synthesis and utilization of 

selected nitrogen heterocycles), 24. 2. 2017, PharmDr.
Mgr. MÍSAŘ, JAKUB: Interakce fenylpropionových kyselin se železem (Interaction of phenylpropionic acids 

with iron), 16. 1. 2017, PharmDr.
Mgr. MOTLOVÁ, TEREZA: Studium vlivu kluzných látek na průběh lisování tabletoviny s mikrokrystalickou 

celulosou (The evaluation of the influence of lubricants on the compaction process of tableting mixtures with 
microcrystalline cellulose), 3. 5. 2017, PharmDr.

Mgr. NOVÁKOVÁ, DANA: Studium plazmatické vazebnosti radiofarmak značených 18F z hlediska mezid-
ruhového srovnání (Study of interspecies differences in plasma protein binding of 18F-labeled radiopharma-
ceuticals), 17. 2. 2017, PharmDr.

Mgr. OPÁLKA, LUKÁŠ, Ph.D.: Syntéza lidských ω-O-acylceramidů a hodnocení jejich vlivu na bariérové vlast-
nosti kožních lipidových membrán (Synthesis of human ω-O-acylceramides and evaluation of their effects on 
barrier properties of skin lipid membranes), 24. 2. 2017, PharmDr.
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Mgr. PAŠKOVÁ, BARBORA: Studium antimykotické aktivity nově syntetizovaných sloučenin (The study of 
antimycotic activity of newly synthetized substances), 17. 02. 2017, PharmDr.

Mgr. PÁSZTÓ, LENKA: Biologická aktivita makromycet – D (Biological activity of macromycetes – D), 30. 
5. 2017, PharmDr.

Mgr. PAVLÍK, FRANTIŠEK: Metabolismus anthelmintik v rostlinách (Metabolism of anthelmintics in plants), 
10. 2. 2017, PharmDr.

Mgr. PECHOVÁ, MARTINA: Stanovení vybraných fenolických látek v ovoci (Determination of selected phe-
nolic compounds in fruit), 30. 10. 2017, RNDr.

Mgr. PETLÁNOVÁ, TEREZA: Studium interakce nově syntetizovaných sloučenin s bakteriálním agens (Study 
of the interaction of newly synthesized compounds with bacterial agents), 17. 2. 2017, PharmDr.

Mgr. PILAŘOVÁ, VERONIKA, Ph.D.: Vývoj a optimalizace kroku úpravy vzorku pro rychlé chromatografické 
analýzy (Development and optimization of sample preparation step for fast chromatographic analysis), 9. 10. 
2017, PharmDr.

Mgr. PILKOVÁ, ALENA: Identifikace a analýza terapie užívané těhotnými ženami (Identification and analysis 
of therapy used by pregnant women), 7 4. 2017, PharmDr.

Mgr. PIMKOVÁ, KRISTÝNA, Ph.D.: Proteomická analýza vybraných onkohematologických onemocnění (Pro-
teomic analysis of selected oncohematological diseases), 10. 2. 2017, RNDr.

Mgr. PIPOTOVÁ, HELENA: Vliv průběhu těhotenství na vznik alergií u dětí – porovnání studií z let 2005 a 2011 
(The influence of course of pregnancy on the risk of allergies in children – studies comparison from the year 
2005 and from the year 2011), 22. 9. 2017, PharmDr.

Mgr. POLÁKOVÁ, TEREZIE: Asociace utilizace nutričních substrátů a prediktorů morbidity a mortality 
u pacientů s CHOPN (Association of nutrition substrate utilization and predictors of morbidity and mortality 
in patients with COPD), 17. 2. 2017, PharmDr.

Mgr. POLONIOVÁ, VERONIKA: Epilepsie v dětské populaci v okrese Bruntál – farmakoterapeutické postupy 
a zkušenosti v léčbě (Epilepsy in children in the Bruntál district – experience of pharmaceutical treatment), 
22. 9. 2017, PharmDr.

Mgr. POPOVSKÁ, LENKA: Optimalizace postupu izolace fosforylovaných peptidů ze směsi metodou afinitní 
chromatografie na oxidech kovů pro analýzu hmotnostní spektrometrií (Optimization of procedure for isolation 
of phosphorylated peptides from a peptide mixture by metal oxide affinity chromatography for mass spectrom-
etry analysis), 30. 10. 2017, RNDr.

Mgr. POSPĚCHOVÁ, LUCIE: Neuroprotective and antioxidant effects of a series of coumarinsin in vitro Alz-
heimer’s disease models, 22. 9. 2017, PharmDr.

Mgr. RUDECKÁ, KATEŘINA: Formulace a (trans)dermální podání imiquimodu (Formulation and (trans)dermal 
application of imiquimod), 26. 10. 2017, PharmDr.

Mgr. RŮŽIČKOVÁ, MICHAELA: Vyhledání referenčních genů pro relativní kvantifikaci mRNA z Haemon-
chus contortus (Reference gene selection for mRNA quantification in Haemonchus contortus), 10. 2. 2017, 
PharmDr.

Mgr. SEMELKOVÁ, LUCIA, Ph.D.: Příprava derivátů pyrazinu jako potenciálních antituberkulotik: Studium 
vztahů mezi chemickou strukturou a biologickou aktivitou (Preparation of pyrazinamide derivatives as poten-
tial antituberculotics: Study of structure activity relationships), 9. 11. 2017, PharmDr.

Mgr. SCHIMMEROVÁ, ANETA: Příprava nesymetrického azaftalocyaninu pro značení DNA sond zvyšujících 
citlivost molekulárně-biologických metod (Synthesis of low-symmetry azaphthalocyanine for the labeling of 
DNA probes increasing the susceptibility of the molecular-biological methods), 9. 11. 2017, PharmDr.

Mgr. SLEZÁČKOVÁ, JANA: Vliv teploty sušení na vlastnosti sprejově sušené laktosy (The effect of the drying 
temperature on the properties of spray-dried lactose), 26. 10. 2017, PharmDr.

Mgr. SKOŘEPOVÁ, ZUZANA: Hodnocení vlastností granulátů a tablet připravených ze škrobů (Evaluation of 
the properties of granules and tablets prepared from starch), 3. 5. 2017, PharmDr.

Mgr. SMUTNÝ, TOMÁŠ, Ph.D.: Novel approaches for development of in vitro liver cell models (Nové přístupy 
ve vývoji in vitro jaterních buněčných modelů), 22. 9. 2017, PharmDr.

Mgr. STACHOVÁ, HANA: Vývoj HPLC metody pro stanovení umělých barviv ve vzorcích zeleného piva 
(HPLC method development for artificial colorants determination in green beer samples), 30. 10. 2017, RNDr.

Mgr. STUDENÁ, HANA: Problematika obsahu těžkých kovů v rostlinných drogách: Sambuci nigrae fructus 
(The problems of content of heavy metals in herbal drugs: Sambuci nigrae fructus), 30. 10. 2017, RNDr.
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Mgr. ŠAFRATOVÁ, MARCELA, Ph.D.: Studium inhibičního (toxického) vlivu alkaloidů vybraných druhů 
rostlin z čeledi Amaryllidaceae na některé lidské enzymové systémy (in vitro studie) III (Study of inhibition 
(toxicity) activity of alkaloids from selected plant species of Amaryllidaceae family on human enzyme systems 
(in vitro study) III), 16. 1. 2017, PharmDr.

Mgr. ŠEBL, RENÉ: Syntéza substituovaných pyrazino[2,3-b]pyrazinů jako prekurzorů azaftalocyaninů (Synthe-
sis of pyrazino[2,3-b]pyrazines – azaphthalocyanine precursors), 6. 3. 2017, PharmDr.

Mgr. ŠENITKOVÁ, IVA, Ph.D.: Strukturní a funkční analýza faktorů virulence mikroba Francisella tularensis 
(Structural and functional analysis of Francisella tularensis virulence factors), 16. 6. 2017, RNDr.

Mgr. ŠESTÁK, VÍT, Ph.D.: Analytické a bioanalytické hodnocení nových protinádorových léčiv (Analytical and 
bioanalytical assessment of novel anticancer drugs), 9. 10. 2017, PharmDr.

Mgr. ŠILAROVÁ, MICHAELA: Permeabilita a mikrostruktura modelových lipidových membrán stratum 
corneum: srovnání nehydroxylovaných a  (R)- a  (S)-α-hydroxylovaných ceramidů (The permeability and 
microstructure of model stratum corneum lipid membranes: comparison of non-hydroxylated and (R)- and 
(S)-α-hydroxylated ceramides), 31. 10. 2017, PharmDr.

Mgr. ŠKOLOVÁ, BARBORA, Ph.D.: Syntéza a studium analogů ceramidů (Synthesis and study of ceramide 
analogues), 24. 2. 2017, PharmDr.

Mgr. ŠTURCOVÁ, KLÁRA: Analýza farmakoterapie u pacientů ve zdravotnickém zařízení následné péče 
I (Analysis of the pharmacotherapy in patients in aftercare health facility I), 29. 3. 2017, PharmDr.

Mgr. ŠTURMOVÁ, ZUZANA: Studium přímo lisovatelných tabletovin s granulovanou α-laktosou monohy-
drátem a mazadly (The study of directly compressible tableting materials with granulated α-lactose monohy-
drate and lubricants), 19. 12. 2017, PharmDr.

Mgr. ŠUMPELOVÁ, KATEŘINA: Účinek kvercetinu a jeho vybraných metabolitů na izolovaných aortálních 
kroužcích potkana (The effect of quercetin and its selected metabolites on isolated aortal rings of rat), 22. 9. 
2017, PharmDr.

Mgr. ŠVIDRNOCHOVÁ, MICHAELA: Vliv derivátů benzoxazindionu na vybrané mykobakteriální enzymy 
(Influence of benzoxazinedione derivatives on selected mycobacterial enzymes), 10. 2. 2017, PharmDr.

Mgr. TAMBOROVÁ, BARBORA: Assessment of chelation of cupric ions with flavones by use of hematoxylin 
method, 16. 1. 2017, PharmDr.

Mgr. TRHLÍKOVÁ, ANNA: Hodnocení reologických a adhezivních vlastností polotuhých excipientů (Evalua-
tion of rheological and adhesive properties of semisolid excipients), 3. 5. 2017, PharmDr.

Mgr. UHLÍŘOVÁ, ŠTĚPÁNKA: Příprava fluorescenčních senzorů odvozených od azaftalocyaninů se zvýšenou 
selektivitou pro vybrané kationty kovů (Syntheses of azaphthalocyanine fluorescence sensors with the 
improved selectivity towards desired metal cations), 9. 11. 2017, PharmDr.

Mgr. URBANOVÁ, MARTINA: Využití disperzní extrakce na tuhou fázi pro analýzu vybraných obsahových 
látek zázvorovníku lékařského (Dispersive solid-phase extraction for the analysis of chosen substances in 
Zingiber officinale), 24. 2. 2017, PharmDr.

Mgr. VAŇÁSKOVÁ, BARBORA, Ph.D.: Deriváty pyrazinkarboxylové kyseliny jako potenciální antituberkulo-
tika – příprava a studium biologických vlastností (Derivatives of pyrazinecarboxylic acid as potential antitu-
berculotics – synthesis and biological evaluation), 6. 3. 2017, PharmDr.

Mgr. VAVREČKOVÁ, MAGDA: Syntéza potenciálně fotodynamicky aktivních derivátů tetrapyridoporfyrazinů 
(Synthesis of tetrapyridoporphyrazines with potential photodynamic activity), 6. 3. 2017, PharmDr.

Mgr. VEREŠOVÁ, ERIKA: Účinok vybraných seskviterpénov na antioxidačné enzýmy v diferencovanej bunko-
vej línii Caco-2 (The impact of selected sesquiterpenes on the activity of antioxidant enzymes in the differenti-
ated Caco-2 cell line), 10. 2. 2017, PharmDr.

Mgr. VYHLÍDALOVÁ, BARBORA: Studium přímo lisovatelných tabletovin s  aglomerovanou α-laktosou 
monohydrátem a mazadly (The study of directly compressible tableting materials with agglomerated α-lactose 
monohydrate and lubricants), 26. 10. 2017, PharmDr.

Mgr. ZAPPE, LUKÁŠ: Role of disulphide bonds in hA2A subtype adenosine receptor, 25. 9. 2017, PharmDr.
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Mgr. BEIL, KAMIL: Hodnocení oxidace nutričních substrátů a energetického výdeje u polytraumatizovaných 
pacientů na nutriční podpoře (Evaluation of the nutritional subtrates oxidation and energy expenditure in pol-
ytrauma patients on nutritional support), 15. 2. 2018, PharmDr.

Mgr. BELKINA, TATIANA, Ph.D.: Non-prescribed antibiotic use in some developing countries and its associa-
tion with drug resistance, 10. 4. 2018, PharmDr.

Mgr. BÉREŠOVÁ, MICHAELA: Štúdium konsolidačného chovania laktosy a jej zmesí (Study of consolidation 
behaviour of lactose and its blends), 24. 4. 2018, PharmDr.

Mgr. BLAŽÍČKOVÁ, KATEŘINA, Ph.D.: Vztah tkáňového a solubilního endoglinu k endotelové dysfunkci 
a možnosti jejich ovlivnění (Tissue and soluble endoglin relation to the endothelial dysfunction and possible 
treatment), 15. 2. 2018, PharmDr.

Mgr. BLAŽKOVÁ, ANDREA: Modifikace kapilární stěny pro separační účely I (Modification of the capillary 
wall for the separation purpose I), 23. 3. 2018, PharmDr.
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Mgr. BOUNTALIS, KONSTANTINOS SPYRIDON: Soluble endoglin effects on endothelial dysfunction mark-
ers in mice, 14. 9. 2018, PharmDr.

Mgr. BROKEŠOVÁ, KATEŘINA: Deriváty aminobenzoových kyselin jako potenciální antimikrobní látky 
(Derivatives of aminobenzoic acids as potential antimicrobial agents), 9. 11. 2018, PharmDr.

Mgr. BULVOVÁ, LEONTINA: Alkaloidy Papaver rhoeas L. (Papaveraceae) a jejich biologická aktivita vztažená 
k Alzheimerově chorobě I (Alkaloids of Papaver rhoeas L. (Papaveraceae) and their biological activity related 
to Alzheimerʼs disease I), 28. 2. 2018, PharmDr.

Mgr. BUREŠ, JAN, Ph.D.: Analytické a bioanalytické hodnocení nových potencionálních léčiv ze skupiny 
chelátorů železa (Analytical and bioanalytical evaluation of novel potential drugs from the group of iron 
chelators), 15. 11. 2018, PharmDr.

Mgr. BURKERTOVÁ, ALICE: Alkaloidy čeledi Amaryllidaceae: Isolace, strukturní identifikace, biologická 
aktivita. I (Alkaloids of Amaryllidaceae family: Isolation, structural identification, biological activity. I), 
28. 2. 2018, PharmDr.

Mgr. ČAKURDOVÁ, MARTA: Alkaloidy Papaver rhoeas L. (Papaveraceae) a jejich biologická aktivita vztažená 
k Alzheimerově chorobě II (Alkaloids of Papaver rhoeas L. (Papaveraceae) and their biological activity related 
to Alzheimerʼs disease II), 27. 6. 2018, PharmDr.

Mgr. ČERMÁKOVÁ, MARTINA: Western blot analýza vybraných molekul oxidačního stresu v  aortě 
apoE/LDLR deficientního myšího modelu (Western blot analysis of selected oxidative stress markers in aorta 
of apoE/LDLR deficient mice), 27. 6. 2018, RNDr.

Mgr. DOSTÁLOVÁ, ELIŠKA: Studium sypných a konsolidačních vlastností velikostních frakcí bezvodé laktosy 
(Study of bulk and consolidation properties of size fractions of anhydrous lactose), 24. 10. 2018, PharmDr.

Mgr. DOUBKOVÁ, DAGMAR: Vývoj kapilární elektroforetické metody pro stanovení vybraných lékopisných 
nečistot indometacinu (Development of capillary electrophoresis method for the determination of three phar-
macopoeial impurities in indomethacin), 22. 11. 2018, PharmDr.

Mgr. DYMÁKOVÁ, ANDREA: Effect of synthetic magnolol derivatives on activity of nuclear receptors PPARγ 
and RXRα, 06. 02. 2018, PharmDr.

Mgr. DZÁMOVÁ, PAVLÍNA: Hodnocení sypných a konsolidačních vlastností magnesium aluminometasilikátu 
(Evaluation of flow and consolidation properties of magnesium aluminometasilicate), 29. 5. 2018, PharmDr.

Mgr. EISNER, TOMÁŠ: Synthesis of novel cardioprotectants and metabolites of potent anticancer drug Bp4eT, 
9. 11. 2018, PharmDr.

Mgr. ERBENOVÁ, KATEŘINA: Studium interakce antiretrovirotika maraviroku s  lékovými transportéry 
ABCB1 a ABCG2 (Study on interaction potential of maraviroc with drug transporters ABCB1 and ABCG2), 
15. 2. 2018, PharmDr.

Mgr. FOUSOVÁ, DOMINIKA: Studium přímo lisovatelných tabletovin a tablet s retetardační složkou obsahující 
polyvinyl-acetát a povidone (A study of directly compressible tableting materials and tablets with the retarding 
component containing polyvinyl acetate and povidone), 17. 4. 2018, PharmDr.

Mgr. GAJDOŠOVÁ, VANESA: Analýza liekových problémov (“drug-related problems”) v zdravotníckom zaria-
dení IV (Analysis of drug-related problems in a healthcare facility IV), 21. 6. 2018, PharmDr.

Mgr. GORBUNOVOVÁ, EVA: Porovnání chelatace iontů mědi benzoovými kyselinami (Comparison of copper 
ion chelation by benzoic acids), 12. 9. 2018, PharmDr.

Mgr. GOROVÁ, BARBORA: Železo-chelatační vlastnosti extraktů plodů z různých variet bezu černého (Iron-
chelating properties of fruit extracts of various elderberries), 14. 9. 2018, PharmDr.

Mgr. GULÁŠ, ONDREJ: Testovanie separačného potenciálu stacionárnych fáz na báze porézneho grafitového 
uhlíku (Evaluation of separation potential of stationary phases based on porous graphitic carbon), 22. 11. 
2018, PharmDr.

Mgr. HADRAVSKÁ, PAVLÍNA: Metabolomic analysis of bile acids in various biological samples, 14. 09. 2018, 
PharmDr.

Mgr. HALVOVÁ, PETRA, Ph.D.: Terapeutické monitorování léčiv v klinické praxi a výzkumu – Nové možnosti 
TDM cyklosporinu A a jeho metabolitů po transplantaci ledvin (Therapeutic drug monitoring in clinical prac-
tice and research – new possibilities of TDM of cyclosporine A and its metabolites after renal transplantation), 
2. 10. 2018, PharmDr.

Mgr. HARTINGER, JAN, Ph.D.: Molekulární podstata etiologie toxického působení fluoropyrimidinů se 
zaměřením na palmární-plantární erythrodysesthesii a použití potenciálních antidot (Molecular basis of fluo-
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ropyrimidine toxic effect etiology with focus on palmar-plantar erythrodysesthesia and potential antidote use), 
15. 2. 2018, PharmDr.

Mgr. HIRŠOVÁ, PETRA, Ph.D.: Effect of epigallocatechin gallate on bile production, 15. 2. 2018, PharmDr.
Mgr. HLADKÝ, PAVEL: Formulace a (trans)dermální podání imiquimodu (Formulation and (trans)dermal deliv-

ery of imiquimod), 24. 10. 2018, PharmDr.
Mgr. HOMOLA, PAVEL: Studium vybraných chelátorů železa pro prevenci oxidačního stresu u buněčné linie 

PC12 (Study of selected iron chelators for oxidative stress prevention in PC12 cell line), 27. 6. 2018, PharmDr.
Mgr. HRUŠKOVÁ, MAGDA: Alkaloidy dřeva druhu Liriodendron tulipifera L. a jejich aktivita vůči lidským 

cholinesterasam (Alkaloids from the wood of the species Liriodendron tulipifera L. and their activity against 
human cholinesterases), 8. 6. 2018, PharmDr.

Mgr. JANČÁROVÁ, ALENA: Sulfonované azaftalocyaniny – syntéza a hodnocení jejich fotodynamické aktiv-
ity (Sulfonated azaphthalocyanines – synthesis and evaluation of their photodynamic activity), 8. 11. 2018, 
PharmDr.

Mgr. JANETKOVÁ, MONIKA: Využití HPLC v chirálních separacích III (The employment of HPLC in the field 
of chiral separations III), 23. 3. 2018, PharmDr.

Mgr. JANÍČEK, TOMÁŠ: Účinek vybraných seskviterpenů na antioxidační enzymy u buněčné linie Caco-2 (The 
effect of selected sesquiterpenes on antioxidant enzymes in Caco-2 cell line), 6. 2. 2018, PharmDr.

Mgr. JELENKOVÁ, KLÁRA: Vliv monepantelu na expresi vybraných enzymů u vlasovky slezové (Effect of 
monepantel on the expression of selected enzymes in Haemonchus contortus), 6. 2. 2018, PharmDr.

Mgr. JIŘIČKOVÁ, NINA: Nesilikagelové materiály v analýze léčiv III (Non-silica based materials in drug 
analysis III), 15. 11. 2018, PharmDr.

Mgr. JON, VOJTĚCH: Syntéza a studium 1-O-acylceramidů (Synthesis and study of 1-O-acylceramides), 28. 2. 
2018, PharmDr.

Mgr. JUHÁS, MARTIN: Definition of the carbohydrate binding capacities of the novel enterotoxin LT-IIc, 8. 11. 
2018, PharmDr.

Mgr. KALÁBOVÁ, DIANA: Děkani farmaceutické fakulty UK v Hradci Králové (Deans of Charles University, 
Faculty of Pharmacy in Hradec Králové), 15. 3. 2018, PharmDr.

Mgr. KASALOVÁ, EVA, Ph.D.: Moderní separační techniky pro analýzu biologického materiálu v klinickém 
výzkumu (Modern separation techniques for the analysis of biological material in clinical research), 28. 6. 
2018, RNDr.

Mgr. KERHARTOVÁ, MARKÉTA: Syntéza nových hybridních molekul M1 agonisty s inhibitory acetylcho-
linesterasy (Synthesis of novel hybrid molecules combining an M1 agonist and acetylcholinesterase inhibi-
tors), 11. 1. 2018, PharmDr.

Mgr. KLAUČOVÁ, MARTINA: Použitie Amesovho testu v štúdiu genotoxicity novo vyvíjaných látok (Ames 
test in the drug development), 12. 9. 2018, PharmDr.

Mgr. KLÍMOVÁ, KAMILA: Alkaloidy rostlin čeledi Amaryllidaceae a jejich biologická aktivita 1 (Alkaloids of 
the family Amaryllidaceae and their biological activity 1), 27. 6. 2018, PharmDr.

Mgr. KLINEROVÁ, JANA: Extrakce zinku z vodných roztoků pomocí extrakce na tuhou fázi v sekvenční 
injekční analýze (Extraction of zinc from water solutions using solid phase extraction in sequential injection 
analysis), 28. 6. 2018, RNDr.

Mgr. KOLENIČ, MAREK: Studie transalkylace u aromatických tert-butylsulfidů (Study of transalkylation of 
tert-butylsulfides), 8. 11. 2018, PharmDr.

Mgr. KOLLÁROVÁ, NIKOLA: Detection of Sap2 in the secretome of Candida albicans cell wall and secretory 
mutants, 15. 2. 2018, PharmDr.

Mgr. KÖSZEGY, ERIK: Liberácia kyseliny listovej z mikrovlákien na báze kyseliny hyaluronovej (Liberation of 
folic acid from microfibers based on hyaluronic acid), 29. 5. 2018, PharmDr.

Mgr. KOUKLÍKOVÁ, ETELA: Studium vlivu inhibitorů cyklin-dependentních kinas na expresi vybraných AKR 
a CBR enzymů v lidských buněčných liniích (Study of the effect of cyclin-dependent kinase inhibitors on the 
expression of selected AKR and CBR enzymes in human cell lines), 14. 9. 2018, RNDr.

Mgr. KOVÁČIK, ANDREJ, Ph.D.: Studium vlivu hydroxylace ceramidů na permeabilitu a mikrostrukturu mod-
elových lipidových membrán (Study of effect of ceramide hydroxylation on permeability and microstructure 
of model lipid membranes), 28. 2. 2018, PharmDr.

Mgr. KOVÁŘOVÁ, BARBORA: Reporter gene studies for nanoparticle mediated DNA and siRNA delivery, 
27. 6. 2018, PharmDr.
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Mgr. KOVÁŘOVÁ, LENKA: Asociace fázového úhlu s parametry energetického metabolismu u pacientů 
s CHOPN (Association of phase angle with parameters of energy metabolism in patients with COPD), 14. 9. 
2018, PharmDr.

Mgr. KREJCAROVÁ, JANA: Western blot analýza vybraných molekul zánětu v aortě apoE/LDLR deficientního 
myšího modelu (Western blot analysis of selected inflammatory markers in aorta of apoE/LDLR deficient 
mice), 15. 2. 2018, PharmDr.

Mgr. KRIVOŠOVÁ, MICHAELA: Hodnotenie potenciálne nevhodných liečiv a liekových postupov v starobe I 
(Evaluation of potentially inappropriate drugs and drug procedures in the old age I), 21. 6. 2018, PharmDr.

Mgr. KROULÍKOVÁ, PAVLA: Testování inhibiční aktivity nových protinádorových léčiv vůči vybraným izo-
formám cytochromu P450 (Study of inhibition activity of new antitumor drugs against chosen isoforms of 
cytochromes P450), 15. 2. 2018, PharmDr.

Mgr. KUNOVSKÁ, KLÁRA: Hodnocení antioxidační aktivity přírodních látek (Evaluation of antioxidant activ-
ity of natural compounds), 23. 3. 2018, PharmDr.

Mgr. KVĚTOŇ, MARTIN: Screening systémových amyloidóz v materiálu endoskopických biopsií (Screening 
for systemic amyloidoses in endoscopic biopsy samples), 14. 9. 2018, RNDr.

Mgr. LALINSKÁ, ANEŽKA: Studium interakcí antiretroviálního léčiva tenofoviru a jeho proléčiva tenofo-
viru disoproxil fumarátu s placentárními nukleosidovými transportéry (Study of interactions of antiviral drug 
tenofovir and its prodrug tenofovir disoproxil fumarate with placental nucleoside transporters), 14. 9. 2018, 
PharmDr.

Mgr. LÁZNIČKA, LUKÁŠ: Hodnocení viskozity celulosových základů pro magistraliter přípravu (Evaluation of 
viscosity of the cellulosis bases for extemporaneous preparation), 29. 5. 2018, PharmDr.

Mgr. LEHEČKOVÁ, ZDEŇKA: Effects of exotic plant extracts on proliferation and migration of normal human 
dermal fibroblasts, 12. 9. 2018, PharmDr.

Mgr. LEŠKOVÁ, PATRÍCIA: Štúdium lisovateľnosti a vlastností tabliet zo zmesného suchého spojiva s man-
nitolom pre tablety dispergovateľné v ústach (A study of the compressibility and the properties of tablets from 
the coprocessed dry binder with mannitol for oral disintegrating tablets), 24. 10. 2018, PharmDr.

Mgr. LNĚNIČKOVÁ, KATEŘINA, Ph.D.: Modulace biotransformačních a antioxidačních enzymů vybranými 
přírodními látkami (Modulation of biotransformation and antioxidant enzymes by selected natural com-
pounds), 29. 5. 2018, PharmDr.

Mgr. LOCHMAN, LUKÁŠ, Ph.D.: Studium rozpoznávacích částí senzorických azaftalocyaninů (Study of rec-
ognition moieties of sensoric azaphthalocyanines), 17. 5. 2018, PharmDr.

Mgr. MACHÁČEK, MILOSLAV, Ph.D.: Studium nových fotosensitizérů ze skupiny ftalocyaninů 
a azaftalocyaninů pro fotodynamickou léčbu nádorových onemocnění (Study of novel phthalocyanine and 
azaphthalocyanine photosensitizers for the photodynamic therapy of cancer), 6. 2. 2018, RNDr.

Mgr. MALINOVÁ, TEREZA: Využití kapalinové chromatografie ve farmaceutické analýze IV (Use of liquid 
chromatography in pharmaceutical analysis IV), 15. 11. 2018, PharmDr.

Mgr. MATĚJKOVÁ, LENKA: Vliv nanočástic na proteom rostlin (Effect of nanoparticles on plant proteome), 
6. 2. 2018, PharmDr.

Mgr. MĚRKOVÁ, VERONIKA: Co2+ loaded block copolymer micelles: Preparation and their uptake into mac-
rophages, 6. 2. 2018, PharmDr

Mgr. MILTOVÁ, LUCIE: Synthesis of new organic compounds containing chalcogens, 17. 5. 2018, PharmDr.
Mgr. MOCOVÁ, KLÁRA: Stanovení stechiometrie komplexů 7,8-dihydroxykumarinů s mědí (Determination of 

the stoichiometry of the copper complexes with 7,8-dihydroxycoumarins), 14. 9. 2018, PharmDr,
Mgr. MORAVČÍK, ŠTEFAN: Využitie laktónov v syntéze acylceramidov (Use of lactones in acylceramide syn-

thesis), 9. 11. 2018, PharmDr.
Mgr. NAJMANOVÁ, IVETA, Ph.D.: Vliv polyfenolických látek na hladký cevní sval (The effect of polyphenolic 

substances on vascular smooth muscle), 15. 2. 2018, PharmDr.
Mgr. NGUYEN THI, THU HA: Studium přímo lisovatelných tabletovin a tablet se směsným suchým pojivem 

obsahujícím laktosu, povidon a krospovidon (A study of directly compressible tableting materials and tablets 
with the coprocessed dry binder containing lactose, povidone and crospovidone), 17. 4. 2018, PharmDr.

Mgr. NOVÁK, FILIP: HPLC-high resolution mass spectrometry analysis of in vitro and in vivo metabolism of 
scoparone, 14. 9. 2018, PharmDr.

Mgr. NOVOTNÁ, MARTA: Semipreparativní separace biokonjugátů azaftalocyanínů (Semipreparative separa-
tion of bioconjugates of azaphtalocyanines), 23. 3. 2018, PharmDr.
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Mgr. NOVÝSEDLÁKOVÁ, ALENA: Účinky vybraných izoflavonoidov in vitro na izolovanej aorte potkana 
(The in vitro effects of selected isoflavonoids on isolated rat aorta), 15. 2. 2018, PharmDr.

Mgr. OBERTOVÁ, NIKOLA: Inhalačné podanie liečiv v terapii obštrukčných chorob pľuc (Use of inhaled drugs 
in obstructive pulmonary diseases), 21. 6. 2018, PharmDr.

Mgr. OBRDLÍK, DANIEL: Syntéza ceramidu NS pomocí Grubbsovy metateze (Synthesis of ceramide NS using 
Grubbs metathesis), 28. 2. 2018, PharmDr.

Mgr. OHÁŇKOVÁ, ALENA: Hodnocení stability gestodenu s využitím HPLC (Evaluation of stability of 
gestodene using HPLC), 15. 11. 2018, PharmDr.

Mgr. ONDRÁŠIKOVÁ, MICHAELA: Zdravý životný štýl záujemcov o zdravú výživu (Healthy lifestyle of 
people interested in healthy diet), 21. 6. 2018, PharmDr.

Mgr. PAKÁNOVÁ, ALICA: Sekundární metabolity rostlinných kultur in vitro II (Secondary metabolites of plant 
cultures in vitro II), 27. 6. 2018, PharmDr.

Mgr. PAĽOVÁ, ROMANA: Miniaturized and fast method for solubility and level of supersaturation determina-
tions of drug nanocrystals, 24. 4. 2018, PharmDr.

Mgr. PATARÁKOVÁ, PAULA: Vplyv prenylovaných flavonoidov na biotransformačné enzýmy in vitro (Effect 
of prenylated flavonoids on biotransformation enzymes in vitro), 6. 2. 2018, PharmDr.

Mgr. PLŠKOVÁ, MARTINA: Systémová zánětlivá odpověď organismu na klostridiovou infekci (The systemic 
inflammatory response of the organism to Clostridium difficile infection), 6. 2. 2018, RNDr.

Mgr. PODHORSKÁ, GABRIELA: Effects of simple sugar consumption on cognitive functions in female rats, 
6. 2. 2018, PharmDr.

Mgr. POLEDNÍKOVÁ, MICHAELA: Syntéza a biologické hodnocení purinových inhibitorů fosfatidylinositol-
3-kinas a příbuzných proteinkinas I (Synthesis and biological evaluation of purine inhibitors of phosphati-
dylinositol 3-kinases and related protein kinases I), 11. 1. 2018, PharmDr.

Mgr. PRAŽIENKOVÁ, NIKOLA: Vliv domácího prostředí na vznik alergií u dětí (The effect of household 
characteristics on the allergies in children), 15. 2. 2018, PharmDr.

Mgr. PRCHAL, LUKÁŠ, Ph.D.: Anthelmintic and other xenobiotic biotransformation in helminths and its con-
tribution to resistance development, 29. 5. 2018, PharmDr.

Mgr. PŘEDOTA, VÁCLAV: Analýza magistraliter receptů v lékárně nemocnice České Budějovice (The analysis 
of extemporaneously compounded prescriptions in the pharmacy of the Hospital České Budějovice), 21. 6. 
2018, PharmDr.

Mgr. PŮLKRÁBKOVÁ, MARTINA: Hodnocení fotodynamické aktivity derivátů tetrapyrido-porphyrazinu pro 
léčbu nádorových onemocnění (Evaluation of photodynamic activity of tetrapyridoporphyrazine derivatives 
for treatment of tumorous diseases), 27. 6. 2018, PharmDr.

Mgr. PUZYREVSKÁ, JANA: Biologická aktivita obsahových látek rostlin XXXIV. Alkaloidy nati Glaucium 
flavum CRANTZ a jejich vliv na lidské cholinesterasy (Biological activity of plant metabolites XXXIV. Alka-
loids from the herb of Glaucium flavum CRANTZ and their impact on human cholinesterases), 28. 2. 2018, 
PharmDr.

Mgr. ŘEHOUNKOVÁ, MICHAELA: Genetické markery pro sledování posttransplantačního chimerismu 
(Genetic markers for monitoring post-transplant chimerism), 14. 9. 2018, RNDr.

Mgr. REPEĽOVÁ, BEÁTA: Studium vlivu antiretrovirálních léčiv na transmembránový transport tenofoviru 
disoproxil fumarátu přes monovrstvu MDCKII-ABCB1 buněk (Study of effects of antiretroviral drugs on 
transmembrane transport of tenofofovir disoproxil fumarate across MDCKII-ABCB1 cell monolayer), 15. 2. 
2018, PharmDr.

Mgr. ŘEZNÍČEK, JOSEF, Ph.D.: Interakce antivirotik s lékovými transportéry; vliv na farmakokinetiku (Interac-
tions of antiretrovirals with drug transporters; role in pharmacokinetics), 13. 11. 2018, PharmDr.

Mgr. RÖSLEROVÁ, ELIŠKA: Analýza vzdělávání farmaceutů v  České republice po dosažení odborné 
způsobilosti (Analysis of education of pharmacists in the Czech Republic after graduation), 21. 6. 2018, 
PharmDr.

Mgr. RŮŽIČKA, ŠTĚPÁN: Vývoj HPLC metody pro stanovení vybraných karotenoidů v ovoci (HPLC method 
development for carotenoids determination in fruits), 04. 05. 2018, PharmDr.

Mgr. RÝDLOVÁ, KATEŘINA: Alkaloidy Narcissus ‘Dutch Master’ (Amaryllidaceae) a jejich biologická aktiv-
ita III (Alkaloids of Narcissus ‘Dutch Master’ (Amaryllidaceae) and their biological activity III), 28. 2. 2018, 
PharmDr.
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Mgr. SAGANDYKOVA, AIGUL: The effect of lipid signaling pathway interference on sorafenib cytotoxic effi-
cacy and function of efflux transporters in mouse hepatocellular carcinoma cells, 14. 9. 2018, PharmDr.

Mgr. ŠAMAJOVÁ, MARIANNA: Vstup baktérie Mycobacterium bovis BCG do B lymfocytov (Entry of bacteria 
Mycobacterium bovis BCG into B lymphocytes), 12. 9. 2018, PharmDr.

Mgr. SEDLÁKOVÁ, JANA: Synthesis of phosphoramidate prodrugs “ProTides” as novel potential therapeutic 
agents for the treatment of congenital disorders of glycosylation and mitochondrial DNA depletion syndrome, 
9. 11. 2018, PharmDr.

Mgr. ŠIŠMOVÁ, PETRA: The impaired change in plasma long-chain acylcarnitine level as a marker of insulin 
resistence, 15. 2. 2018, PharmDr.

Mgr. ŠOFRANKOVÁ, ALEXANDRA: Fraktálne aspekty sypného a konsolidačného chovania mikrokryštalickej 
celulosy (Fractal aspects of flow and consolidation behaviour of microcrystalline cellulose), 24. 4. 2018, 
PharmDr.

Mgr. SOUKUPOVÁ, ANDREA: Hodnocení potenciálních léčiv Alzheimerovy choroby jakožto inhibitorů pro-
lyloligopeptidasy (Evaluation of potential Alzheimer’s disease drugs as prolyloligopeptidase inhibitors), 14. 9. 
2018, PharmDr.

Mgr. ŠPATENKOVÁ, NIKOLA: Vplyv onkomarkeru CA 19-9 na prognózu pacientov s karcinómom pankreasu 
(Influence of oncomarker CA 19-9 in prognosis of patients with pancreatic cancer), 15. 2. 2018, PharmDr.

Mgr. STEHLÍKOVÁ, TEREZA: Časné změny exprese eNOS a ICAM-1 v aortě myší po podávání vysokotukové 
diety (Early changes in eNOS and ICAM-1 expression in mice aorta after administration of high fat diet), 
15. 2. 2018, PharmDr.

Mgr. STRAKA, ONDŘEJ: Syntéza substituovaných arylguanidinů jako potenciálních léčiv XIII (Synthesis of 
substituted arylguanidines as potential drugs XIII), 9. 11. 2018, PharmDr.

Mgr. STUPKOVÁ, EVA: Výrobní program lékárny U Černého orla na Malé Straně (Products of Black Eagle 
Pharmacy at Malá Strana district of Prague), 15. 3. 2018, PharmDr.

Mgr. SVOBODA, PAVEL, Ph.D.: Matricové efekty v LC-MS analýze: Vznik, hodnocení a jejich odstranění 
(Matrix effects in LC-MS analysis: Occurrence, evaluation, and their elimination), 23. 3. 2018, PharmDr.

Mgr. SVOBODOVÁ, MAGDALÉNA: Microglia control adenosine A2A-receptor mediated astrogliosis, 15. 2. 
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atrii (Specifics of geriatric pharmacotherapy and future research perspectives in clinical pharmacy in geriat-
rics), 12. 3. 2019

Appointment: 1. 7. 2019

Ing. PAVEL BOBÁĽ, CSc.: Senior Lecturer, Department of Chemical Drugs, Faculty of Pharmacy, University of 
Veterinary and Pharmaceutical Sciences, Brno

Discipline: Pharmaceutical Chemistry, MŠMT 24 295/2007-30/1
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aplikaci léčiv (Biopharmaceutical aspects of macromolecular carriers for systemic sublingual drug delivery), 
30. 9. 2019, Ph.D.

Mgr. BREITEROVÁ, KATEŘINA: Alkaloidy rostlin čeledi Amaryllidaceae jako potenciální léčiva v terapii 
civilizačních onemocnění (Alkaloids of the Amaryllidaceae family as potential drugs in therapy of diseases of 
affluence), 26. 6. 2019, Ph.D.

Mgr. BRŮŽA, ZDENĚK: Syntéza a využití polysubstituovaných pyranonů (Synthesis and application of poly-
substituted pyranones), 29. 8. 2019, Ph.D.

Mgr. ČEPA, ADAM: Modifikace fragmentů protilátek, jejich značení nekonvenčními pozitronovými zářiči a bio-
logické testování pro diagnostiku PET (Modification of antibody fragments and their radiolabeling by uncon-
ventional positron emitters and biological testing for PET diagnostics), 1. 2. 2019, Ph.D.

Mgr. DUŠEK, JAN: Development of novel constitutive androstane receptor (CAR) ligands, 20. 9. 2019, Ph.D.
Mgr. DVOŘÁČKOVÁ, ELIŠKA: Analýza lékových problémů na oddělení z pohledu farmaceuta (Analysis of 

drug problems at hospital department from the pharmacist’s point of view), 25. 9. 2019, Ph.D.
Mgr. FIBIGR, JAKUB: Využití HPLC techniky v analýze doplňků stravy na bázi rostlinných extraktů (Applica-

tion of HPLC technique in analysis of food supplements based on plant extracts), 19. 2. 2019, Ph.D.
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Mgr. HORKÝ, PAVEL: Nové deriváty přírodních látek s biologickým účinkem (Synthesis and biological activity 
of novel natural product derivatives), 14. 6. 2019, Ph.D.

Mgr. JANOUŠEK, JIŘÍ: Studium vlastností radioaktivně značených monoklonálních protilátek pro zobrazování 
v onkologii (The study of properties of radiolabelled monoclonal antibodies for imaging in oncology), 20. 9. 
2019, Ph.D.

Mgr. JAVORSKÁ LENKA: Vývoj bioanalytických metod pro stanovení diagnostických markerů a  léčiv 
s využitím chromatografických technik (Development of bioanalytical methods for the determination of diag-
nostic markers and drugs using chromatographic techniques), 23. 9. 2019, Ph.D.

Mgr. JOSKOVÁ, VĚRA: Klinická aplikace metody bioimpedanční spektroskopie u polytraumatizovaných 
pacientů a těhotných žen (The clinical application of bioimpedance spectroscopy in polytrauma patients and 
in pregnant women), 4. 2. 2019, Ph.D.

Mgr. KOPEČNÁ, MONIKA: Syntéza a studium akcelerantů transdermální permeace léčiv (Synthesis and evalu-
ation of transdermal drug permeation enhancers), 29. 8. 2019, Ph.D.

Mgr. LHOTSKÁ, IVONA: Využití moderních chromatografických technik v analýze cizorodých a kontaminu-
jících látek v potravinách (Modern chromatographic techniques in food contamination analysis), 19. 2. 2019, 
Ph.D.

Mgr. TOMÁŠ NEJEDLÝ: Vývoj HPLC metod pro analytické hodnocení léčivých přípravků a modelové studie 
přírodní degradace reziduí léčiv (Development of HPLC methods for analytical evaluation of drug products 
and model studies of natural degradation of drug residues), 26. 6. 2019, Ph.D.

Mgr. NĚMEČEK, JAN: Syntéza substituovaných dusíkatých heterocyklů jako potenciálních antituberkulotika 
(Synthesis of substituted nitrogen heterocycles as potential antitubercular agents), 14. 6. 2019, Ph.D.

Mgr. NOVOSVĚTSKÁ, LUCIE: Sequential injection analysis capability in automation of analytical processes, 
26. 6. 2019, Ph.D.

Mgr. SOCHOROVÁ, MICHAELA: Studium bariérových lipidů v kůži a kožních modelech (Study of barrier 
lipids in the skin and skin models), 29. 8. 2019, Ph.D.

Mgr. SYSLOVÁ, ELIŠKA: Anthelmintika v  rostlinách – příjem, biotransformace a  transkripční odpověď 
(Anthelmintics in plants – uptake, biotransformation and transcriptional response), 13. 12. 2019, Ph.D.

Mgr. ŠORF, ALEŠ: Studium interakcí nových protinádorových léčiv s lékovými transportéry (A study of interac-
tions of novel anticancer drugs with drug transporters), 12. 12. 2019, Ph.D.

Mgr. VITVEROVÁ, BARBORA: Solubilní endoglin a jeho role v patogenezi endotelové dysfunkce (Soluble 
endoglin role in the pathogenesis of endothelial dysfunction), 18. 10. 2019, Ph.D.

Mgr. VOSÁTKA, RUDOLF: Design a syntéza nových potenciálně antibakteriálně účinných sloučenin (Design 
and synthesis of new potentially antibacterial active compounds), 27. 5. 2019, Ph.D.

Rigorous Theses to obtain the degree PharmDr. (Doctor of Pharmacy, graduates of the study programme 
Pharmacy) or RNDr. (Doctor of Natural Sciences, graduates of study programme Bioanalytical Laboratory 

Diagnostics in Medicine), Faculty of Pharmacy in Hradec Králové (CZ), Charles University (CZ), 2019

Mgr. APPLOVÁ, LENKA, Ph.D.: Ovlivnění aktivace krevních destiček polyfenolickými látkami a jejich metabo-
lity (The influence of polyphenolic compounds and their metabolites on platelet activation), 19. 12. 2019, 
PharmDr.

Mgr. BALCIAROVÁ, ANDREA: Formulácia a testovanie nanočastíc z vetvených polyesterov s rifampicínom 
(Formulation and testing of rifampicin-loaded branched polyesters nanoparticles), 28. 3. 2019, PharmDr.

Mgr. BÄROVÁ, KAROLÍNA: GC analýza léčiv s využitím iontové kapaliny jako stacionární fáze I (GC analysis 
of drugs with utilization of ionic liquid as a stationary phase I), 5. 6. 2019, PharmDr.

Mgr. BAUDISCHOVÁ, LENKA: Kvalita poskytovaných informací u nejprodávanějších doplňků stravy v České 
republice na internetu (The quality of information on top selling dietary supplements on the internet in the 
Czech Republic), 22. 1. 2019, PharmDr.

Mgr. BAŽANTOVÁ, MICHAELA: Exercise as medicine. Growth hormone response to high-intensity interval 
training, 15. 2. 2019, PharmDr.

Mgr. BERDYCH, MARTIN: Zavedení nového analytického systému do rutinní biochemické laboratoře (Imple-
mentation of new analytical system into a routine biochemical laboratory), 6. 5. 2019, RNDr.
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Mgr. BIELESZOVÁ, DOMINIKA: Studium liberace terbinafinu z PLGA nanočástic (Terbinafine release from 
PLGA-based nanoparticles), 30. 9. 2019, PharmDr.

Mgr. BÍMOVÁ, DANIELA: Studium směsného suchého pojiva s mannitolem, laktosou, dextrosou a krospovi-
donem pro tablety dispergovatelné v ústech (A study of the coprocessed dry binder with mannitol, lactose, 
dextrose and crospovidone for orally disintegrating tablets), 17. 10. 2019, PharmDr.

Mgr. BLAŠKOVÁ, DOMINIKA: Postoje a znalosti o očkování proti HPV I (Attitudes and beliefs on HPV infec-
tion and vaccination), 5. 6. 2019, PharmDr.

Mgr. BRADOVÁ, HANA: Farmakoterapie diabetu mellitu sledovaná v diabetologické poradně (Pharmacother-
apy of diabetes mellitus followed up in diabetes clinic), 11. 2. 2019, PharmDr.

Mgr. BREITEROVÁ, KATEŘINA, Ph.D.: Alkaloidy rostlin čeledi Amaryllidaceae jako potenciální léčiva v tera-
pii civilizačních onemocnění (Alkaloids of the Amaryllidaceae family as potential drugs in therapy of diseases 
of affluence), 12. 8. 2019, PharmDr.

Mgr. BRŮŽA, ZBYNĚK, Ph.D.: Syntéza a využití polysubstituovaných pyranonů (Synthesis and application of 
polysubstituted pyranones), 9. 12. 2019, PharmDr.

Mgr. CARAZO FERNÁNDEZ, ALEJANDRO, Ph.D.: Nuclear receptors – new ligands study and importance of 
the genetic variability, 10. 10. 2019, PharmDr.

Mgr. CICHÝ, JAKUB: Faktory ovlivňující purifikaci a stabilitu biokonjugátů azaftalocyaninů (Factors which 
affect the purification and stability of azaftalocyanines bioconjugates), 5. 6. 2019, PharmDr.

Mgr. ČEČKOVÁ, PATRÍCIA: Studium interakcí léčiv s  transportéry z  rodiny OATP za využití střevních 
tkáňových řezů (Study of drug interactions with OATP family transporters using intestinal tissue slices), 26. 9. 
2019, PharmDr.

Mgr. ČEPA, ADAM, Ph.D.: Modifikace fragmentů protilátek, jejich značení nekonvenčními pozitronovými zářiči 
a biologické testování pro diagnostiku PET (Modification of antibody fragments and their radiolabeling by 
unconventional positron emitters and biological testing for PET diagnostics), 27. 3. 2019, PharmDr.

Mgr. ČERMÁKOVÁ, VERONIKA: Ovlivnění pKa rozpoznávací části azaftalocyaninových sensorů (Modulation 
of pKa of the recognition moiety of azaphthalocyanine sensors), 12. 11. 2019, PharmDr.

Mgr. ČERVINKOVÁ, TEREZA: Beneficial effects of 11β-HSD1 inhibition on cognitive performance in a mouse 
model of Alzheimer’s disease, 21. 9. 2018, PharmDr.

Mgr. ČIKOVSKÁ, NATÁLIA: Analýza činnosti Liekového informačného centra II (Drug Information Centre 
service analysis II), 22. 1. 2019, PharmDr.

Mgr. DOUDĚROVÁ, ANETA: Radiosensibilizace linie buněk nemalobuněčného karcinomu plic pomocí inhibi-
toru autofagie Lys05 (Radiosensitization of non-small cell lung cancer cell line using autophagy inhibitor 
Lys05), 17. 6. 2019, RNDr.

Mgr. DUGASOVÁ, LUCIA: Vplyv doxorubicínu na vybrané myšacie mikroRNA (Effect of doxorubicin on 
selected mice microRNAs), 26. 9. 2019, RNDr.

Mgr. DUCHAČOVÁ, KATEŘINA: Vliv glutamátem navozené obezity na detoxikační enzymy obsahující glu-
tathion (Influence of glutamate-induced obesity on detoxification enzymes contains glutathione), 13. 2. 2019, 
PharmDr.

Mgr. FABRIKOVÁ, DANIELA, Ph.D.: Molekulární mechanizmy patogeneze mikroba Francisella tularensis 
(Molecular mechanisms of Francisella tularensis pathogenesis), 15. 3. 2019, RNDr.

Mgr. FIBIGR, JAKUB, Ph.D.: Využití HPLC techniky v analýze doplňků stravy na bázi rostlinných extraktů 
(Application of HPLC technique in analysis of food supplements based on plant extracts), 7. 11. 2019,  
PharmDr.

Mgr. FLANDERKOVÁ, MICHAELA: Reologické vlastnosti gelů na hojení ran (Rheological properties of the 
scar treatment gels), 30. 9. 2019, PharmDr.

Mgr. FLAXOVÁ, MICHAELA: Studium rezistence v nádorové terapii – vliv inhibitorů protein kinas na aktivitu 
vybraných lidských reduktas II (Study of resistance in cancer therapy – protein kinase inhibitors influence on 
activity of selected human reductases II), 17. 6. 2019, PharmDr.

Mgr. GAJDOŠ, JAKUB: Radioaktivní značení ramucirumabu s následnou studií jeho internalizace in vitro 
(Radiolabeling of ramucirumab followed with the study of its internalization in vitro), 17. 6. 2019, RNDr.

Mgr. GAJDOŠOVÁ, BARBORA: Vývoj on-line SPE-HPLC metody pro stanovení zearalenonu ve vzorcích 
piva (On-line SPE-HPLC method development for determination of zearalenone in beers), 6. 5. 2019, RNDr.

Mgr. GÓRECKI, LUKÁŠ, Ph.D.: Development of novel cholinesterase modulators (Development of novel cho-
linesterase modulators), 10. 10. 2019, PharmDr.
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Mgr. HANULÍKOVÁ, MARKÉTA: Vliv anthelmintik na aktivitu vybraných biotransformačních enzymů u rost-
lin (Effect of anthelmintics on activity of selected biotranformation enzymes in plants), 15. 2. 2019, PharmDr.

Mgr. HANUŠČINOVÁ, LUCIA: Schopnosť chelátorov medi interagovat so železom a zinkom (Ability of copper 
chelators to interact with iron and zinc), 8. 2. 2019, PharmDr,

Mgr. HARIKOVÁ, MICHAELA: Deriváty amidoximů jako syntetické intermediáty a potenciální léčiva (Ami-
doxime derivatives as synthetic intermediates and potential drugs), 12. 11. 2019, PharmDr.

Mgr. HAVLÍKOVÁ, NATÁLIE: Vliv velikosti částic na lisovatelnost laktosy (The effect of particle size on 
lactose compressibility), 21. 11. 2019, PharmDr.

Mgr. HEGLASOVÁ, SILVIA: Vplyv imatinibu na vybrané myšacie mikroRNA (Effect of imatinib on selected 
mice microRNAs), 26. 9. 2019, RNDr.

Mgr. HERMANOVÁ, KATEŘINA: Studium interakcí enzymu DHRS7 s proteiny metodou pull-down (Study of 
protein-protein interaction of DHRS7 enzyme by pull-down assay), 17. 6. 2019, PharmDr.

Mgr. HOCHELOVÁ, ZUZANA: Analýza spotreby antikoagulancií v Českej republike v rokoch 2007–2016 
(Analysis of anticoagulant utilization in the Czech Republic in the period from 2007 to 2016), 5. 6. 2019, 
PharmDr.

Mgr. HOCHMALOVÁ, MARTINA: Vplyv flubendazolu a mebendazolu na epitelialne-mezenchymalnu tranziciu 
(The effect of flubendazole and mebendazole on epithelial-mesenchymal transition), 13. 2. 2019, PharmDr.

Mgr. HOMOLKOVÁ, LUDMILA: Deriváty Amaryllidaceae alkaloidu haemanthaminu jako potenciální léčiva 
(Derivatives of Amaryllidaceae alkaloid haemanthamine as potential drugs), 3. 12. 2019, PharmDr.

Mgr. HONSÁRKOVÁ, TEREZA: Bazotesty a lymfocytární transformační testy s vazbou na lékové intolerance 
(Bazotests and lymphocyte transformation tests linked to drug intolerance), 17. 6. 2019, RNDr.

Mgr. HORÁČKOVÁ, MARKÉTA: Vasorelaxační účinky vybraných metabolitů kvercetinu na izolované aortě 
potkana (Vasorelaxant activity of selected metabolites of quercetine on isolated rat aorta), 14. 2. 2019, Pharm-
Dr.

Mgr. HORÁKOVÁ, KAROLÍNA: Kvalita života studentů farmacie (Pharmacy students’ quality of life), 22. 1. 
2019, PharmDr.

Mgr. HORKÝ, PAVEL, Ph.D.: Nové deriváty přírodních látek s biologickým účinkem (Synthesis and biological 
activity of novel natural product derivatives), 9. 12. 2019, PharmDr.

Mgr. HOUNGBEDJI, NETO-HONORIUS: Syntéza a hodnocení potenciálních inhibitorů cholinesteráz (Synthe-
sis and evaluation of potential cholinesterases inhibitors), 9. 12. 2019, PharmDr.

Mgr. HULCOVÁ, DANIELA, Ph.D.: Biologická aktivita alkaloidů Narcissus pseudonarcissus L. cv. Dutch 
Master (Amaryllidaceae) (Biological activity of alkaloids from Narcissus pseudonarcissus L. cv. Dutch Master 
(Amaryllidaceae)), 29. 1. 2019, PharmDr.

Mgr. HYRŠOVÁ, LUCIE, Ph.D.: Nové aspekty funkce a regulace pregnanového X receptoru (New aspects of 
pregnane X receptor function and regulation), 22. 1. 2019, PharmDr.

Mgr. CHALUPOVÁ, KATEŘINA: Historický vývoj lékárenství na Velkomeziříčsku a v městě Třebíč (The his-
tory of pharmacy in the region of Velké Meziříčí and in Třebíč), 5. 6. 2019, PharmDr.

Mgr. CHLUPÁČOVÁ, ADÉLA: Biofilmy a lidské tělo (Biofilms and human body), 5. 6. 2019, PharmDr.
Mgr. CHREŇOVÁ, KATEŘINA: Vliv methyl viologenu na produkci sekundárních metabolitů v in vitro kultuře 

Hypericum perforatum (The effect of methylviologen on secondary metabolites production in in vitro culture 
of Hypericum perforatum), 29. 1. 2019, PharmDr.

Mgr. Ing. BARANOVÁ, IVANA, Ph.D.: Epigenetic regulation of adhesive molecules in high-grade serous ovar-
ian carcinoma, 8. 11. 2019, RNDr.

Mgr. JANÁKOVÁ, GABRIELA: Biodegradabilní pevné disperze k aplikaci na sliznice (Biodegradable solid 
dispersions for application to mucous membranes), 9. 5. 2019, PharmDr.

Mgr. JANOUŠEK, JIŘÍ, Ph.D.: Studium vlastností radioaktivně značených monoklonálních protilátek pro zobra-
zování v onkologii (The study of properties of radiolabelled monoclonal antibodies for imaging in oncology), 
10. 10. 2019, PharmDr.

Mgr. JOSKOVÁ, VĚRA, Ph.D.: Klinická aplikace metody bioimpendační spektroskopie u polytraumatizovaných 
pacientů a těhotných žen (The clinical application of bioimpedance spectroscopy in polytrauma patients and 
in pregnant women), 5. 6. 2019, PharmDr.

Mgr. JUNKOVÁ, MARTINA: Vliv vybraných seskviterpenů na antioxidační enzymy u buněčné linie HT-29 (The 
impact of selected sesquiterpenes on antioxidant enzymes in HT-29 cell line), 26. 9. 2019, PharmDr.
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Mgr. KALMANOVÁ, LENKA: Vplyv dlhodobého pôsobenia solubilného endoglínu na markery endotelovej 
dysfunkcie v myšacej aorte (Soluble endoglin effects on endothelial dysfunction markers in mouse aorta), 
26. 9. 2019, PharmDr.

Mgr. KAMAN, PETR: Vliv biologické ochrany rostlin na produkci sekundárních metabolitů Papaver somnifer-
um III (Influence of plant biological protection on production of secondary metabolites of Papaver somniferum 
III), 28. 3. 2019, PharmDr.

Mgr. KAMARÝTOVÁ, MARTINA: Studium lisovatelnosti a vlastností tablet ze směsného suchého pojiva 
s mannitolem a sodnou solí kroskarmelosy pro tablety dispergovatelné v ústech (A study of compressiblity 
and properties of tablets from coprocessed dry binder with mannitol and croscarmellose sodium for orodispers-
ible tablets), 28. 3. 2019, PharmDr.

Mgr. KAŠPAROVÁ, MICHAELA: Synthesis of epitestosterone and 4-hydroxyestrone glucuronides using 
recombinant human UDP-glucuronosyltransferases, 13. 2. 2019, PharmDr.

Mgr. KLIMKOVÁ, KATEŘINA: Stanovení stechiometrie komplexů dehydrosilybinu A s mědí (Determination 
of the stoichiometry of the copper complexes with dehydrosilybine A), 26. 9. 2019, PharmDr.

Mgr. KOČÍ, ZUZANA, Ph.D.: Mesenchymal stromal cells and biological scaffolds for neural tissue regeneration, 
19. 4. 2019, PharmDr.

Mgr. KOLÁČKOVÁ, PAVLA: Neoadjuvantní terapie u pacientů s karcinomem jícnu a její vliv na funkci ledvin 
(Neoadjuvant therapies in patients with oesophageal carcinoma and the effect of therapy on renal function), 
8. 2. 2019, PharmDr.

Mgr. KOLČÁRKOVÁ, LUCIE: Oxadiazoly jako potenciální léčiva II (Oxadiazoles as potential drugs II), 8. 1. 
2019, PharmDr.

Mgr. KOPECKÁ, IVA: Chromatografické hodnocení amiodaronu a jeho aktivního metabolitu (Chromatographic 
evaluation of amiodarone and its active metabolite), 7. 11. 2019, PharmDr.

Mgr. KOPEČNÁ, MONIKA, Ph.D.: Syntéza a studium akcelerantů transdermální permeace léčiv (Synthesis and 
evaluation of transdermal drug permeation enhancers), 9. 12. 2019, PharmDr.

Mgr. KOŠČÁKOVÁ, MÁRIA: Vplyv spinálnej anestézie na mieru poškodenia DNA (The influence of spinal 
anesthesia on the degree of DNA damage), 25. 9. 2019, PharmDr.

Mgr. KOVALÍKOVÁ, ZUZANA: Vplyv derivátov pyrazínu na tvorbu sekundárnych metabolitov v rastlinných 
kultúrach in vitro (The effect of pyrazine derivatives on secondary metabolites in in vitro cultures), 29. 1. 
2019, PharmDr.

Mgr. KRAUZOVÁ, BARBORA: Spouštěcí mechanismy vulvovaginálního dyskomfortu (Triggers of vulvovagi-
nal discomfort), 5. 6. 2019, PharmDr.

Mgr. KREJČIOVÁ, MARKÉTA: Sledování základních parametrů farmakokinetiky inhibitorů acetylcholinest-
erasy užívaných v terapii Alzheimerovy choroby (Monitoring of basic pharmacokinetic parameters of acetyl-
cholinesterase inhibitors used in the treatment of Alzheimer’s disease), 14. 11. 2019, PharmDr.

Mgr. KREJZOVÁ, ANDREA: Vliv albendazolu na aktivitu vybraných enzymů u tasemnice Hymenolepis diminu-
ta (Effect of albendazole on the activity of selected enzymes in tapeworm Hymenolepis diminuta), 11. 2. 2019. 
PharmDr.

Mgr. KRCHOVÁ, LUCIE: LC-MS analýza 1. fáze biotransformace K1277, potenciálního léčiva Alzheimerovy 
nemoci (LC-MS analysis of phase one biotransformation of K1277, a potential drug against Alzheimer’s dis-
ease), 14. 2. 2019, PharmDr.

Mgr. KŘIVKOVÁ, MARIE: Modifikace parametrů nanočástic z polyesterů alifatických hydroxykyselin (Modi-
fication of parameters of nanoparticles prepared from aliphatic hydroxyacids polyesters), 9. 5. 2019, PharmDr.

Mgr. KŘÍŽ, JAKUB: Měď-chelatační potenciál chelátorů železa ze skupiny aroylhydrazonů (Copper chelating 
potential of iron chelators from the group of aroylhydrazones), 26. 9. 2019, PharmDr.

Mgr. LACMANOVÁ, TEREZA: Využití superkritické fluidní chromatografie v analýze přírodních látek (Appli-
cation of supercritical fluid chromatography in analysis of natural compounds), 14. 11. 2019, PharmDr.

Mgr. LACH, FRANTIŠEK: In vitro saturačné študie 99mTc-HYNIC-ramucirumabu na PC-3 bunkách (In vitro 
saturation study of 99mTc-HYNIC-ramucirumab on PC-3 cell line), 8. 2. 2019, PharmDr.

Mgr. LANCOŠOVÁ, BIBIÁNA: Toxicita pulegónu a mentofuránu a ich vplyv na expresiu miRNA v ľudských 
pečeňových rezoch (Toxicity of pulegone and menthofuran and their effect on miRNA expression in human 
liver slices), 26. 9. 2019, PharmDr.

Mgr. LANGEROVÁ, MARTINA: Nové polyamidoaminodendrimery s  ethylendiaminovým jádrem a  ami-
noskupinami na periferii: Syntéza a potenciální využití při (trans)dermálním přenosu léčiv (Novel amino-dec-
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orated polyamidoamine dendrimers with ethylenediamine core: Synthesis and potential application in (trans)
dermal drug delivery), 5. 2. 2019, PharmDr.

Mgr. LEJNAROVÁ, MICHAELA: Porovnání dvou způsobů hodnocení matricových efektů při LC-MS/
MS analýze (Comparison of two types of matrix effect evaluation for LC-MS/MS analysis), 14. 11. 2019, 
PharmDr.

Mgr. LEPŠOVÁ, NIKOL: Analýza hospodaření lékáren Královéhradeckého kraje (Analysis of pharmacy econ-
omy in the Hradec Králové region), 22. 1. 2019, PharmDr.

Mgr. LHOTSKÁ, IVONA, Ph.D.: Využití moderních chromatografických technik v analýze cizorodých a kon-
taminujících látek v potravinách (Modern chromatographic techniques in food contamination analysis), 7. 11. 
2019, PharmDr.

Mgr. LIČKOVÁ, ANETA: Analýza dispenzační péče poskytované lékárnami v Hradci Králové (Analysis of the 
dispensing care provided by pharmacies in Hradec Králové), 5. 6. 2019, PharmDr.

Mgr. LINHARTOVÁ, LENKA: Molekulární podstata lékových interakcí – interakce konstitutivního 
androstanového receptoru s vybranými stilbenoidy (Molecular mechanisms of interactions – interactions of 
constitutive androstane receptor with selected stilbene compounds), 26. 9. 2019, PharmDr.

Mgr. LOJDOVÁ, KATEŘINA: Inhibitory lidského enzymu AKR1C3 rostlinného původu (Inhibitors of human 
enzyme AKR1C3 of plant origin), 17. 6. 2019, PharmDr.

Mgr. LUDÍNOVÁ, KRISTÝNA: Delineating pain and fear engrams in the prefrontal cortex, 11. 2. 2019, 
PharmDr.

Mgr. LUKAČIKOVÁ, KAROLÍNA: Vliv mebendazolu na aktivitu vybraných enzymů u tasemnice Hymenolepis 
diminuta (Effect of mebendazole on the activity of selected enzymes in tapeworm Hymenolepis diminuta), 
11. 2. 2019, PharmDr.

Mgr. LUKAČIŠINOVÁ, ANNA, Ph.D.: Evaluation of rationality and risks of pharmacotherapy in older patients 
in long-term care facilities, 22. 1. 2019, PharmDr.

Mgr. MACHALOVÁ, VANDA: Interakce vybraných anti-HCV léčiv s placentárním OCTN2 transportním protei-
nem (Interaction of selected anti-HCV drugs with placental OCTN2 transport protein), 08. 2. 2019, PharmDr.

Mgr. MACHAN, MATĚJ: Syntéza azaftalocyaninových zhášečů fluorescence vhodných pro vazbu doprostřed 
oligonukleotidového řetězce (Synthesis of azaphthalocyanine quenchers of fluorescence for intrastrand binding 
to oligonucleotides), 12. 11. 2019, PharmDr.

Mgr. MAJOROVÁ, MICHAELA: Využití HPLC v analýze nutraceutik s obsahem chlorogenových kyselin 
(HPLC in nutraceuticals analysis of chlorogenic acids), 1. 3. 2019, PharmDr.

Mgr. MALČÍKOVÁ, BARBORA: Metody diagnostiky lokálního stagingu u karcinomu prsu (Methods for diag-
nosing the local staging of breast cancer), 26. 9. 2019, RNDr.

Mgr. MÁLKOVÁ, KATEŘINA: HPLC hodnocení l-tryptofanu a  jeho metabolitů v biologickém materiálu 
(HPLC evaluation of l-tryptophan and its metabolites in biological material), 14. 11. 2019, PharmDr.

Mgr. MANIŠOVÁ, MICHAELA: Farmakovigilance: Vývoj lékové regulace a přehled platné legislativy (Phar-
macovigilance: Drug regulation development and legislation overview), 6. 3. 2019, PharmDr.

Mgr. MAREŠOVÁ, VERONIKA: Lékové interakce derivátů resveratrolu s nukleárním receptorem PXR (Interac-
tions of resveratrol derivatives with PXR receptor), 26. 9. 2019, PharmDr.

Mgr. MARKOVÁ, ELIŠKA: Study of the effect of novel antiretroviral drugs on carnitine transport in the pla-
centa, 25. 9. 2019, PharmDr.

Mgr. MARTINKOVÁ, MARTINA: Deriváty pyrazinamidu jako potenciální antimikrobní látky (Pyrazinamide 
derivatives as potential antimicrobial compounds), 8. 1. 2019, PharmDr.

Mgr. MATIAŠKOVÁ, ZUZANA: Role vybraných ABC a SLC transportérů v přestupu maraviroku přes buněčné 
membrány: vliv na transport v placentě (Role of selected ABC and SLC transporters in transmembrane perme-
ability of maraviroc: effect on transport in placenta), 25. 9. 2019, PharmDr.

Mgr. MATOUŠKOVÁ, LENKA: Farmakologické hodnocení potenciálních léčiv Alzheimerovy choroby (Phar-
macological evaluation of potencial drugs for Alzheimer’s disease treatment), 11. 2. 2019, PharmDr.

Mgr. MAZURKOVÁ, VERONIKA: Vliv vybraných seskviterpenů na aktivitu karbonylreduktasy 1 in vitro 
(Effect of selected sesquiterpenes on carbonyl reductase 1 activity in vitro), 26. 9. 2019, PharmDr.

Mgr. MEDVIĎOVÁ, SIMONA: Formulácia a testovanie nanočastíc z vetvených polyesterov s siRNA (Formula-
tion and testing of siRNA-loaded branched polyesters nanoparticles), 28. 3. 2019, PharmDr.

Mgr. MIHALIČOKOVÁ, DAJANA: In vitro assays for investigating nucleic acid delivery, 17. 6. 2019, PharmDr.
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Mgr. MIKULCOVÁ, JITKA: Analýza marketingových strategií lékáren (Analysis of marketing strategies of 
pharmacies), 5. 6. 2019, PharmDr.

Mgr. MINDLOVÁ, ALŽBĚTA: Deriváty pyrazinu jako potenciální léčiva V (Pyrazine derivatives as potential 
drugs V), 8. 1. 2019, PharmDr.

Mgr. MLÁDKOVÁ, ZUZANA: Vliv parazita na aktivitu biotransformačních a antioxidačních enzymů ve střevě 
hostitele (Effect of parasite on activity of biotransformation and antioxidant enzymes in host intestine), 13. 2. 
2019, PharmDr.

Mgr. MRÁZKOVÁ, ANETA: Studium vlivu metody měření na statický sypný úhel volně sypných pomocných 
látek (The study of influence of the measurement method on static angle of repose of free-flowable excipients), 
17. 10. 2019, PharmDr.

Mgr. MŽIK, MARTIN, Ph.D.: Bioanalytické hodnocení nových inhibitorů acetylcholinesteráz (Bioanalytical 
evaluation of new acetylcholinesterase inhibitors), 8. 11. 2019, RNDr.

Mgr. NEJEDLÝ, TOMÁŠ, Ph.D.: Vývoj HPLC metod pro analytické hodnocení léčivých přípravků a modelové 
studie přírodní degradace reziduí léčiv (Development of HPLC methods for analytical evaluation of drug 
products and model studies of natural degradation of drug residues), 7. 11. 2019, PharmDr.

Mgr. NEMCOVÁ, LUCIA: Štúdium lisovateľnosti liquisolid práškov s premenným zastúpením obaľovacieho 
materiálu (Compressibility evaluation of liquisolid powders containing varying amount of coating material), 
9. 5. 2019, PharmDr.

Mgr. NEMČÍKOVÁ, LENKA: Propargyltakríny – inhibítory acetylcholínesterázy s anti-MAO aktivitou (Propar-
gyltacrines – acetylcholinesterase inhibitors with anti-MAO activity), 8. 1. 2019, PharmDr.

Mgr. NĚMEČEK, JAN, Ph.D.: Syntéza substituovaných dusíkatých heterocyklů jako potenciálních antituberku-
lotik (Synthesis of substituted nitrogen heterocycles as potential antitubercular agents), 9. 12. 2019, PharmDr.

Mgr. NOVOSVĚTSKÁ, LUCIE, Ph.D.: Sequential injection analysis capability in automation of analytical pro-
cesses, 7. 11. 2019, PharmDr.

Mgr. NOVOTNÁ, ANDREA: Studium tabletovin a tablet s kombinací mikrokrystalické celulosy a mannitolu pro 
tablety dispergovatelné v ústech (A study of tableting materials and tablets with the combination of microcrys-
talline celulose and mannitol for orally disintegrating tablets), 17. 10. 2019, PharmDr.

Mgr. OČOVSKÁ, ZUZANA: Analýza liekových problémov potenciálne vedúcich k hospitalizácii u geriatrick-
ých pacientov (The analysis of drug-related problems potentially leading to hospitalization among geriatric 
patients), 5. 6. 2019, PharmDr.

Mgr. PASÁK, MICHAEL: Změny v expresi vybraných enzymů metabolizujících léčiva u parazita po kontaktu 
se subletálními dávkami léčiv (The changes in expression of selected drug-metabolizing enzymes in parasites 
after exposition to sublethal doses of drugs), 26. 9. 2019, RNDr.

Mgr. PATKOVÁ, ANNA, Ph.D.: Aplikace nepřímé kalorimetrie u dvou různých inzulinorezistentních stavů – 
polytraumatu a gravidity (Indirect calorimetry application in two different insulin-resistant states – polytrauma 
and pregnancy), 22. 1. 2019, PharmDr.

Mgr. PAVLÍKOVÁ, VERONIKA: Postoje k liečbe a znalosti o hormonálnej antikoncepcii u študentov posled-
ného ročníka farmácie (Attitudes towards treatment and knowledge of hormonal contraceptives among final 
year pharmacy students), 22. 1. 2019, PharmDr.

Mgr. PEKAŘOVÁ, KATEŘINA: Kationické povrchově aktivní látky a hodnocení jejich vlastností (Cationic 
surface active compounds and evaluation of its properties), 12. 11. 2019, PharmDr.

Mgr. PEŠKOVÁ, KLÁRA: Vliv vybraných prenylflavonoidů na účinek cytostatik v nádorových buňkách (The 
impact of selected prenylflavonoids on the effect of anticancer therapy in cancer cell lines), 15. 2. 2019, 
PharmDr.

Mgr. POHANOVÁ, LUCIE: Chelatace železnatých iontů deriváty xanthen-3-onu (Chelation of ferrous ions by 
derivatives of xanthene-3-one), 25. 9. 2019, PharmDr.

Mgr. POKORNÁ, TEREZA: Biodegradabilní polymerní systémy s terbinafinem k topické aplikaci (Terbinafine-
loaded biodegradable polymeric systems for topical administration), 5. 2. 2019, PharmDr.

Mgr. POSPÍŠILOVÁ, MARKÉTA: Hodnocení svalové výdrže u skupin osob s rozdílným stupněm fyzické aktiv-
ity (Evaluation of muscle endurance among groups with varying degrees of physical activity), 22. 1. 2019, 
PharmDr.

Mgr. PROCHÁZKOVÁ, MARTINA: Analýza terapie u pacientů s juvenilní idiopatickou artritidou (Analysis of 
the therapy in patients with juvenile idiopathic arthritis), 22. 1. 2019, PharmDr.
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Mgr. PULKRÁBKOVÁ, LENKA: Porovnání schopnosti takrin-fenothiazinových derivátů inhibovat cholinest-
erasy (A comparison of tacrine-phenothiazine derivatives in the efficacy of cholinesterase inhibition), 15. 2. 
2019, RNDr.

Mgr. PUSKÁSOVÁ, DOMINIKA: Alkaloidy čeľade Amaryllidaceae a ich biologická aktivita I (Alkaloids of the 
family Amaryllidaceae and their biological activity I), 3. 12. 2019, PharmDr.

Mgr. RAJTMAJEROVÁ, IVETA: Studium účinků vybraných fenolických látek in vitro na izolované cévě pot-
kana (The in vitro effects of selected fenolic substances on isolated rat vessels), 26. 9. 2019, PharmDr.

Mgr. ROHOVÁ, MARIE: Podávání cytostatik a extravazace (Administration of cytostatic drugs and extravasa-
tion), 25. 9. 2019, PharmDr.

Mgr. RUDIŠAROVÁ, SIMONA: Účinek metabolitu quercetinu na isolovaných potkaních arteriích (The effect 
of quercetin metabolite on the rat isolated arteries), 8. 2. 2019, PharmDr.

Mgr. RUMLEROVÁ, LENKA: Vliv rýžového extraktu na lisovatelnost a mechanické vlastnosti tablet z mik-
rokrystalické celulosy (The effect of rice extract on the compressibility and mechanical properties of micro-
crystalline cellulose tablets), 21. 11. 2019, PharmDr.

Mgr. ŘEPOVÁ, VERONIKA: Alterations in gene expression of hepatobiliary transporters as potential mecha-
nisms for drug-induced cholestasis by amoxicillin and clavulanic acid, 14. 2. 2019, PharmDr.

Mgr. SCHEJBALOVÁ, KATEŘINA: Stanovení farmakologických vlastností potencionálních léčiv Alzhei-
merovy choroby (Determination of pharmacological properties of potential drugs for the treatment of Alz
heimer’s disease), 11. 2. 2019, PharmDr.

Mgr. SCHICKEROVÁ, JULIE: Alkaloidy Narcissus pseudonarcissus cv. Dutch Master: Isolace, strukturní iden-
tifikace, příprava analog, biologická aktivita (Alkaloids of Narcissus pseudonarcissus cv. Dutch Master: Isola-
tion, structural identification, preparation of analogues, biological activity), 28. 3. 2019, PharmDr.

Mgr. SLATINSKÝ, LUKÁŠ: Interakce vybraných protinádorových látek ze skupiny inhibitorů MAPK/ERK 
signalizační kaskády s ABC lékovými transportéry (Interactions of selected anticancer drugs of the MAPK/
ERK signaling pathway inhibitors group with the ABC drug transporters), 11. 2. 2019, PharmDr.

Mgr. SLAVÍČKOVÁ, ZLATA: Jaterní řezy – modelový systém pro studium vlivu seskviterpenů na detoxikační 
enzymy (Liver slices – model system for studying the effect of sesquiterpenes on detoxifying enzymes), 13. 
2. 2019, PharmDr.

Mgr. SOCHOROVÁ, MICHAELA, Ph.D.: Studium bariérových lipidů v kůži a kožních modelech (Study of 
barrier lipids in the skin and skin models), 9. 12. 2019, PharmDr.

Mgr. SOUCHOVÁ, PAVLÍNA: Příprava sprejově sušené laktosy z vodných roztoků o vysoké koncentraci (Prepa-
ration of spray-dried lactose from high concentrated aqueous solutions), 21. 11. 2019, PharmDr.

Mgr. SUCHÝ, MIROSLAV: Měření disociačních konstant potenciálních antituberkulotik (Measurement of dis-
sociation constants of potential antituberculotics), 12. 11. 2019, PharmDr.

Mgr. SVOBODOVÁ, MARKÉTA: Stanovení obsahu betakarotenu v odrůdách višní pomocí HPLC (Determina-
tion of beta-carotene content in sour cherries by HPLC), 5. 6. 2019, PharmDr.

Mgr. SYCHRA, PAVEL: Pětičlenné dusíkaté heterocykly jako potenciální antituberkulotika (Five-members 
N-heterocycles as potential antituberculotics), 9. 12. 2019, PharmDr.

Mgr. SZANYIOVÁ, ALEXANDRA: Příprava biodegradovatelných nanočástic pro dodání hydrofilních makro-
molekulárních léčiv (Preparation of biodegradable nanoparticles for hydrophilic macromolecular drugs deliv-
ery), 17. 10. 2019, PharmDr.

Mgr. ŠACHOVÁ, IVANA: Preparation of strategy for studying interaction of human constitutive adrostane recep-
tor with steroid receptor coactivator-1, 26. 9. 2019, PharmDr.

Mgr. ŠANTOROVÁ, ANNA: Phylogenetic and taxonomic characterization of new haloarchaea related to 
Natronomonas, 8. 2. 2019, PharmDr.

Mgr. ŠINAĽOVÁ, LUCIA: Testovanie cytotoxicity potenciálnych liečiv na bunkových líniách spoločne s mer-
aním ich priechodu cez hematoencefalickú bariéru pomocou metódy PAMPA (Testing of the cytotoxicity of 
potential drugs in the cell lines together with the measurement of their passage through the blood brain barrier 
by the PAMPA method), 14. 2. 2019, PharmDr.

Mgr. ŠMÍDLOVÁ, MONIKA: Vliv vybraných cytostatik určených pro terapii leukémie na aktivitu lidských 
enzymů redukujících karbonylovou skupinu (Effect of selected cytostatics for the treatment of leukemia on 
the activity of human carbonyl reducing enzymes), 17. 6. 2019, RNDr.

Mgr. ŠPAČEK, PETR: Stanovení markerů epiteliálně mezenchymální tranzice (EMT) u buněk in vitro (Detection 
of epithelial-mesenchymal transition markers (EMT) in cells in vitro), 15. 2. 2019, PharmDr.
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Mgr. ŠPERKOVÁ, KRISTÝNA: Příprava lidského DHRS1 enzymu a jeho základní charakterizace (Preparation 
of human DHRS1 enzyme and its basic characterization), 17. 6. 2019, PharmDr.

Mgr. ŠTĚPÁNKOVÁ, JANA: Charakterizace redukce flubendazolu u člověka in vitro (Characterization of 
flubendazol reduction in human in vitro), 13. 2. 2019, PharmDr.

Mgr. ŠVÉDOVÁ, MONIKA: Využívání vakcíny proti MenB a počty hlášených případů tohoto onemocnění 
(MenB vaccine uptake and number of reported cases with MenB infection), 22. 1. 2019, PharmDr.

Mgr. TALÁCKOVÁ, MARKÉTA: Vliv nespecifických faktorů na účinnost akupunktury u pacientů s migré-
nou (An effect of non-specific factors on acupuncture effectiveness in patients with migraine), 22. 1. 2019, 
PharmDr.

Mgr. TANKOVÁ, SABINA: Alkaloidy rodu Narcissus a ich biologická aktivita (Alkaloids of the genus Narcissus 
and their biological activity), 3. 12. 2019, PharmDr.

Mgr. TLÁSKALOVÁ, ANNA: LC-HRMS analýza vybraných antihypertenziv v biologickém materiálu jako 
průkaz compliance (LC-HRMS analysis of selected antihypertensive drugs in biological material for compli-
ance assessment), 7. 11. 2019, PharmDr.

Mgr. URBANOVÁ, JOHANA: Transportní studie in vitro na 2D a 3D buněčné úrovni (Transport studies in vitro 
on 2D and 3D cellular level), 14. 2. 2019, PharmDr.

Mgr. VACHUDOVÁ, ELIŠKA: Identifikace a analýza terapie užívané těhotnými ženami II (Identification and 
analysis of therapy used by pregnant women II), 5. 6. 2019, PharmDr.

Mgr. VALENA, TOMÁŠ: Real world data and health-economics aspects of treatment of respiratory diseases in 
the Czech Republic, 5. 6. 2019, PharmDr.

Mgr. VÁŇOVÁ, NELA, Ph.D.: Sledování biomarkerů oxidačního stresu HPLC metodami (Determination of 
oxidative stress biomarkers by HPLC), 10. 10. 2019, PharmDr.

Mgr. VELIČKOVÁ, ZUZANA: Hodnocení intervencí klinického farmaceuta na oddělení nemocnice (Evaluation 
of clinical pharmacists interventions in the hospital), 22. 1. 2019, PharmDr.

Mgr. VILDOVÁ, LUCIE: Studium přímo lisovatelných tabletovin a matricových tablet s polyvinylalkoholem 
(A study of directly compressible tableting materials and matrix tablets with polyvinyl alcohol), 28. 3. 2019, 
PharmDr.

Mgr. VÍTKOVÁ, MARTINA: In vitro stanovení měď-chelatačních vlastností čistých látek izolovaných ze sily-
marinu (In vitro assessment of copper-chelating properties of isolated pure compounds from silymarine), 3. 
12. 2019, PharmDr.

Mgr. VÍTOVCOVÁ, BARBORA: Vliv flubendazolu na účinek paklitaxelu v prsních nádorových buňkách (The 
effect of flubendazole on the efficacy of paclitaxel in brest cancer cells), 13. 2. 2019, PharmDr.

Mgr. VLACHOVÁ, VERONIKA: Vliv methylviologenu na produkci sekundárních látek v in vitro kultuře Fag-
opyrum esculentum, odrůda Bambi (The effect of methylviologen on secondary metabolites production in in 
vitro culture of Fagopyrum esculentum, variety Bambi), 28. 3. 2019, PharmDr.

Mgr. VOPLAKALOVÁ, SABINA: Hodnocení svalové síly u skupin osob s rozdílným stupněm fyzické aktivity 
(Evaluation of muscle strength among groups with varying degrees of physical activity), 15. 2. 2019, PharmDr.

Mgr. VORÁČOVÁ, MANUELA: Synthesis of natural product analogues as potential antitumour agents, 19. 9. 
2019, PharmDr.

Mgr. VOSÁTKA, RUDOLF, Ph.D.: Design a syntéza nových potenciálně antibakteriálně účinných sloučenin 
(Design and synthesis of new potentially antibacterial active compounds), 19. 09. 2019, PharmDr.

Mgr. ZÁLEŠÁKOVÁ, HELENA: In vitro metody pro predikci penetrace látek přes HEB (In vitro methods for 
the prediction of blood brain barrier penetration), 25. 9. 2019, PharmDr.

Mgr. ZAYAKOVÁ, KRISTÝNA: A potential neuroprotective action of ghrelin on dopaminergic neurons trans-
planted into the 6-hydroxydopamine lesioned rat, 25. 9. 2019, PharmDr.

Mgr. ZDENĚK, PAVEL: Hemonchóza ovce domácí jako modelová parazitóza – výsledky její parazitologické 
kontroly v experimentální studii (Haemonchosis as a model parasitosis in sheep – the results of its control 
during experimental study), 26. 9. 2019, PharmDr.

Mgr. ZEMČÍKOVÁ, LUCIE, Ph.D.: Vliv přírodních látek na transport lékovými OATP transportéry (The effect 
of natural compounds on transport by OATP drug transporters), 4. 1. 2019, PharmDr.

Mgr. ZUBATÁ, KAROLÍNA: Oxidative stress biomarkers of the erythrocyte in the newborn – a follow-up study, 
14. 2. 2019, PharmDr.
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Mgr. ŽECOVÁ, JANA: Zlúčeniny kombinujúce fragment pyrazínamidu a 4-aminobenzoovej kyseliny ako 
potencionálne antituberkulotika (Compounds combining pyrazinamide and 4-aminobenzoic acid fragments 
as potential antituberculars), 8. 1. 2019, PharmDr.
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DEGREES

Lectures for the Professorship Appointments, Faculty of Pharmacy in Hradec Králové (CZ),  
Charles University (CZ), 2020

doc. Ing. LUCIE CAHLÍKOVÁ, Ph.D.: Associate Professor, Department of Pharmaceutical Botany, Faculty of 
Pharmacy, Hradec Králové

Discipline: Pharmacognosy, NAU-518/2018-9
Inauguration: 1. 3. 2019
Continuation: 12. 3. 2019
Title of lecture: Alkaloidy čeledi Amaryllidaceae a jejich deriváty jako potenciální léčiva (Alkaloids of Amaryli-

daceae family and their derivatives as potential drugs), 11.06.2019
Appointment: 17. 6. 2020

doc. PharmDr. KAREL ŠMEJKAL, Ph.D.: Associate Professor, Department of Natural Drugs, Faculty of Phar-
macy, University of Veterinary and Pharmaceutical Sciences Brno

Discipline: Pharmacognosy, NAU-518/2018-9
Inauguration: 10. 9. 2019
Continuation: 8. 10. 2019
Title of lecture: Pokrok a trendy ve využití přírodních látek jako potenciálních léčiv – prenylované fenolické 

sloučeniny (Progress and trends in the use of natural substances as potential drugs), 10. 12. 2019
Appointment: 15. 12. 2020

doc. PharmDr. FRANTIŠEK TREJTNAR, CSc.: Associate Professor, Department of Pharmacology and Toxicol-
ogy, Faculty of Pharmacy, Hradec Králové

Discipline: Human and veterinary pharmacology, MŠMT 24 295/2007-30/1
Inauguration: 8. 11. 2019
Continuation: 10. 12. 2019
Title of lecture: Mechanismy ledvinné eliminace léčiv a možnosti jejich preklinické predikce (Mechanisms of 

renal elimination of drugs and the possibility of their preclinical prediction), 10. 3. 2020
Appointment: 15. 12. 2020



171

doc. PharmDr. PŘEMYSL MLADĚNKA, Ph.D.: Associate Professor, Department of Pharmacology and Toxicol-
ogy, Faculty of Pharmacy, Hradec Králové

Discipline: Human and veterinary pharmacology, MŠMT 24 295/2007-30/1
Inauguration: 15. 1. 2020
Continuation: 10. 3. 2020
Title of lecture: Flavonoidy a kardiovaskulární systém: od parentních látek k metabolitům (Flavonoids and car-

diovascular system: from parent to metabolites), 9. 6. 2020
Appointment: 15. 12. 2020

Habilitation Theses and Lectures for Associated Professor Appointments, Faculty of Pharmacy  
in Hradec Králové (CZ), Charles University (CZ), 2020

Mgr. et Mgr. RAFAEL DOLEŽAL, Ph.D.: Senior Lecturer, Department of Chemistry, Faculty of Science, Univer-
sity of Hradec Králové, Hradec Králové and Research and Development Worker, Biomedical Research Centre, 
University Hospital Hradec Králové, Hradec Králové

Discipline: Pharmaceutical Chemistry, MŠMT 24 295/2007-30/1
Inauguration: 11. 6. 2019
Continuation: 11. 6. 2019
Habilitation Thesis: Počítačové metody návrhu a analýzy vybraných bioaktivních látek určených pro léčbu (Com-

puter methods of design and analysis of selected bioactive substances intended for treatment), defended 8. 10. 
2019

Title of Lecture: Výzkum a vývoj léčiv neurodegenerativních onemocnění s využitím počítačových technologií 
(Research and development of drugs for neurodegenerative diseases using computer technologies), 8. 10. 2019

Appointment: 1. 1. 2020

PharmDr. JITKA MUŽÍKOVÁ, Ph.D.: Senior Lecturer, Department of Pharmaceutical Technology, Faculty of 
Pharmacy, Hradec Králové 

Discipline: Pharmaceutical Technology, NAU-518/2018-9
Inauguration: 20. 8. 2019
Continuation: 8. 10. 2019
Habilitation Thesis: Suchá pojiva v přímo lisovaných tabletách (Dry binders in directly pressed tablets), defended 

10. 12. 2019
Title of Lecture: Přímé lisování tablet s využitím koprocesovaných pomocných látek (Direct pressing of tablets 

using co-processed excipients), 10. 12. 2019
Appointment: 1. 3. 2020

PharmDr. TOMÁŠ SIATKA, Ph.D.: Senior Lecturer, Department of Pharmacognosy, Faculty of Pharmacy, Hra-
dec Králové 

Discipline: Pharmacognosy, NAU-518/2018-9
Inauguration: 6. 9. 2019
Continuation: 8. 10. 2019
Habilitation Thesis: Přírodní látky – potenciální zdroje a biologická aktivita (Natural substances – potential 

resources and biological activity), defended 10. 12. 2019
Title of Lecture: Látky přírodního původu v léčbě nádorových onemocnění (Substances of natural origin in the 

treatment of cancer), 10. 12. 2019
Appointment: 1. 3. 2020

Doctoral Dissertation Theses to obtain the Ph.D. Degree, Faculty of Pharmacy  
in Hradec Králové (CZ), Charles University (CZ), 2020

MSc. BOUZ, GHADA BASEM: Derivatives of pyrazinecarboxylic acid as potential antimycobacterial active 
drugs, 5. 3. 2020, Ph.D.
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MSc. CATAPANO, MARIA CARMEN: Screening of novel chelators of microbiogenic metals, 19. 2. 2020, Ph.D.
Mgr. DEMUTH, JIŘÍ: Studium azaftalocyaninů jako zhášečů fluorescence v oligodeoxynukleotidových sondách 

(Study of azaphthalocyanines as fluorescence quenchers in oligodeoxynucleotide probes), 2. 7. 2020, Ph.D.
Mgr. FIKAROVÁ, KATEŘINA: Development of novel approaches to automated sample preparation for phar-

maceutical and environmental analysis, 22. 9. 2020, Ph.D.
Mgr. HÁKOVÁ, MARTINA: Využití nanovlákenných sorbentů pro on-line extrakce v kapalinové chromatografii 

(Application of nanofibrous sorbents for on-line extraction in liquid chromatography), 14. 5. 2020, Ph.D.
Mgr. JIRÁSKOVÁ, LUCIE: Interakce membránových transportérů s léčivy v placentě a duktálním adenokar-

cinomu pankreatu (Interactions of membrane transporters with drugs in the placenta and pancreatic ductal 
adenocarcinoma), 30. 6. 2020, Ph.D.

Mgr. KARBANOVÁ, SÁRA: Studium interakcí antivirotik s vybranými placentárními transportéry (Study of 
interactions of antiviral drugs with selected placental transporters), 30. 6. 2020, Ph.D.

Mgr. KOHLOVÁ, MICHAELA: Development of new types of biocompatible hemodialysis membranes for sepa-
ration of biomolecules, 3. 9. 2020, Ph.D.

Mgr. KOLLÁR, JAN: Syntéza anionických derivátů ftalocyaninů jako potenciálních fotodynamicky aktivních 
látek (Synthesis of anionic phthalocyanines as potential photodynamic active photosensitizers), 17. 9. 2020, 
Ph.D.

Mgr. KUČEROVÁ, KATEŘINA: Využití technik HPLC a UHPLC-MS/MS pro klinický výzkum (Usage of 
HPLC and UHPLC-MS/MS techniques for clinical research), 3. 9. 2020, Ph.D.

Mgr. MARTINEC, ONDŘEJ: Interakce antiretrovirálních léčiv s membránovými transportéry (Interactions of 
antiretroviral drugs with membrane transporters), 10. 12. 2020, Ph.D.

Mgr. MARTIŠKA, JURAJ: Medikované polymerní systémy založené na větvených derivátech PLGA (Medicated 
polymer systems based on branched PLGA derivatives), 15. 9. 2020, Ph.D.

Mgr. MATOUŠ, PETR: Cyklizační reakce 1,5-enynů katalyzované komplexy zlata (Gold-catalyzed cyclizations 
of 1,5-enynes), 23. 9. 2020, Ph.D.

Mgr. PLACHKÁ, KATEŘINA: Vývoj nových metod ultra-vysokoúčinné superkritické fluidní chromatografie 
pro farmaceutické aplikace (The development of new methods of ultra-high performance supercritical fluid 
chromatography for pharmaceutical applications), 14. 5. 2020, Ph.D.

Mgr. ŤUPOVÁ, LENKA: Interakce vybraných antiretrovirálních léčiv a metylrtuti s membránovými transportéry 
placenty (Interactions of selected antiretroviral drugs and methylmercury with placental membrane transport-
ers), 29. 9. 2020, Ph.D.

Mgr. VICEN, MATEJ: Membránový endoglín a jeho úloha v patogenéze endotelovej dysfunkcie v podmienkach 
in vitro (Membrane endoglin and its role in pathogenesis of endothelial dysfunction in vitro), 29. 9. 2020, Ph.D.

Mgr. ZÁRYBNICKÝ, TOMÁŠ: Potential toxicity of terpenes and their effects in liver cells, 18. 6. 2020, Ph.D.
PharmDr. ZUBROVÁ, JULIE: Rizika spojená s užíváním doplňků stravy (Risks associated with the dietary sup-

plements use), 30. 9. 2020, Ph.D.

Rigorous Theses to obtain the degree PharmDr. (Doctor of Pharmacy, graduates of the study programme 
Pharmacy) or RNDr. (Doctor of Natural Sciences, graduates of study programme Bioanalytical Laboratory 

Diagnostics in Medicine), Faculty of Pharmacy in Hradec Králové (CZ), Charles University (CZ), 2020

Mgr. BÁRTA, MICHAL: Příprava polymerních farmaceutických nanočástic: optimalizace procesu (Polymeric 
pharmaceutical nanoparticles preparation: a process optimization), 1. 10. 2020, PharmDr.

Mgr. BAVOROVÁ, HANA, Ph.D.: Decelularizace a recelularizace tkání (Decellularization and recellularization 
of tissues), 17. 2. 2020, RNDr.

Mgr. BENČOVÁ, SIMONA: Transcriptomic analysis of cutaneous inflammatory biomarkers in a mouse model 
of small fiber neuropathy, 24. 2. 2020, PharmDr.

Mgr. BERKA, PAVEL, Ph.D.: Biofarmaceutické aspekty makromolekulárních nosičů pro systémovou subling-
vální aplikaci léčiv (Biopharmaceutical aspects of macromolecular carriers for systemic sublingual drug deliv-
ery), 25. 6. 2020, PharmDr.

Mgr. BIRKNEROVÁ, NATÁLIA: DNA methylation changes in oropharyngeal carcinoma, 19. 10. 2020, 
PharmDr.
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Mgr. BOSAKOVÁ, NIKOLA: Vplyv pulznej terapie glukokortikoidmi na EKG (The influence of pulse gluco-
corticoid therapy on ECG), 29. 9. 2020, PharmDr.

Mgr. BOŽÍKOVÁ, MARTINA: Vplyv albendazolu na expresiu vybraných enzýmov Haemonchus contortus 
(Effect of albendazol on the expression of selected enzymes in Haemonchus contortus), 17. 2. 2020, PharmDr.

Mgr. ČAPKOVÁ MAXOVÁ, ELIŠKA: Vývoj a validace UHPLC-MS/MS metody pro stanovení maraviroku 
v placentárních perfúzích (Development and validation of UHPLC-MS/MS method for determination of mara-
viroc in placental perfusion), 16. 7. 2020, PharmDr.

Mgr. DANĚK, ALOIS: Využití HPLC v chirálních separacích IV (The use of HPLC in the field of chiral separa-
tions IV), 16. 7. 2020, PharmDr.

Mgr. DAŇKOVÁ, VĚRA, Ph.D.: Identifikace nových faktorů virulence intracelulárního patogena Francisella 
tularensis (Identification of new virulence factors in intracellular pathogen Francisella tularensis), 21. 5. 
2020, RNDr.

Mgr. DEINGRUBEROVÁ, KRISTÝNA: Modulační účinek cis-nerolidolu, trans-nerolidolu a  farnesolu na 
vybrané enzymy 1. fáze biotransformace v lidských jaterních řezech (Modulatory effect of cis-nerolidol, 
trans-nerolidol and farnesol on selected phase 1 drug-metabolizing enzymes in human liver slices), 17. 2. 
2020, RNDr.

Mgr. DEMUTH, JIŘÍ, Ph.D.: Studium azaftalocyaninů jako zhášečů fluorescence v oligodeoxynukleotidových 
sondách (Study of azaphthalocyanines as fluorescence quenchers in oligodeoxynucleotide probes), 3. 8. 2020, 
PharmDr.

Mgr. DIVIŠ, DANIEL: The role of miR-150 in the physiopathology of oligoarticular juvenile idiopathic arthritis, 
21. 2. 2020, PharmDr.

Mgr. DLOUHÁ, MICHAELA: Analýza poskytování konzultací zaměřených na lékové problémy lékárnami 
v České republice (Analysis of pharmacy counselling focused on drug related problems in the Czech Repub-
lic), 18. 2. 2020, PharmDr.

Mgr. DOHNÁLKOVÁ, ESTER: Hepatocyte ROCK1 kinase activity incites liver inflammation in murine non-
alcoholic fatty liver disease, 17. 2. 2020, PharmDr.

Mgr. DOHNALOVÁ, KLÁRA: Studium inhibičního účinku antagonisty SPA70 na hPXR (Inhibitory effect of 
SPA70 on hPXR activation), 24. 2. 2020, PharmDr.

Mgr. DOLINSKÁ, DAGMAR: Pokročilé metody testování antimikrobní aktivity (Advanced methods of antimi-
crobial activity screening), 24. 2. 2020, PharmDr.

Mgr. DUCHOŇOVÁ, VERONIKA: Analýza lékových problémů v zařízeních pro seniory I (Analysis of the drug 
related problems in facilities for seniors I), 8. 9. 2020, PharmDr.

Mgr. ĎURINOVÁ, ANNA: In vitro testovanie cytotoxicity a hematotoxicity vyvíjaných liečiv (In vitro testing of 
cytotoxicity and hematotoxicity of drugs in development), 29. 9. 2020, PharmDr.

Mgr. DVOŘÁČKOVÁ, ELIŠKA, Ph.D.: Analýza lékových problémů na oddělení z pohledu farmaceuta (Analy-
sis of drug problems at hospital department from the pharmacist’s point of view), 18. 2. 2020, PharmDr.

Mgr. DVOŘÁKOVÁ, PAVLÍNA: Průnik nanočástic sublingvální membránou 3 (Permeation of nanoparticles 
through sublingual membrane 3), 12. 6. 2020, PharmDr.

Mgr. ELSTNEROVÁ, MARIE: Silice řečíku lentišku: in vitro stanovení cytotoxicity a protizánětlivé aktivity 
(Pistacia lenstiscus essential oil: in vitro testing of cytotoxicity and anti-inflammatory activity), 9. 10. 2020, 
PharmDr.

Mgr. FIKAROVÁ, KATEŘINA, Ph.D.: Development of novel approaches to automated sample preparation for 
pharmaceutical and environmental analysis, 18. 12. 2020, PharmDr.

Mgr. FUFAĽOVÁ, VERONIKA: Postoje k liečbe a znalosti užívateliek hormonálnej antikoncepcie (Attitudes 
towards treatment and knowledge of hormonal contraceptive users), 18. 2. 2020, PharmDr.

Mgr. GARBE GDOVIN, DANIELA: Prospektivní průzkum respiračních infekcí u  dětí předškolního věku 
a postojů rodičů k prevenci a samoléčbě (Prospective survey of respiratory infections in pre-school children 
and parents’ attitude to prevention and self-treatment), 18. 2. 2020, PharmDr.

Mgr. GIEROVÁ, LUCIE: Změny klidového energetického výdeje v průběhu gravidity (Changes in resting energy 
expenditure during pregnancy), 30. 06. 2020, PharmDr.

Mgr. HÁKOVÁ, MARTINA, Ph.D.: Využití nanovlákenných sorbentů pro on-line extrakce v kapalinové chro-
matografii (Application of nanofibrous sorbents for on-line extraction in liquid chromatography), 16. 7. 2020, 
PharmDr.
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Mgr. HAVELKOVÁ, MICHAELA: Studium cytotoxicity vývojových bronchodilatancií in vitro (Study of cyto-
toxicity of newly prepared bronchodilators in vitro), 29. 9. 2020, PharmDr.

Mgr. HAVRLANTOVÁ, ŠÁRKA: Optimization of separation conditions for HPCCC of paclitaxel, 22. 1. 2020, 
PharmDr.

Mgr. HEJKRLÍKOVÁ, EVA: In vitro citlivost potenciálně patogenních hub izolovaných ve Fakultní nemocnici 
Hradec Králové k antimykotikům (In vitro susceptibility of potentially pathogenic fungi isolated in the Uni-
versity Hospital Hradec Králové to antifungal drugs), 29. 9. 2020, PharmDr.

Mgr. HODINOVÁ, VERONIKA: Studium mechanismu vasodilatačního účinku 3,4-dihydroxyfenyloctové 
kyseliny a 4-methylkatecholu ex vivo (The ex vivo study of mechanism of vasodilatation effect of 3,4-dihy-
droxyphenylacetic acid and 4-methylcatechol), 24. 9. 2020, PharmDr.

Mgr. HOLUBOVÁ, JANA: Metabolismus flubendazolu v lidských jaterních subcelulárních frakcích (Metabolism 
of flubendazole in human liver subcellular fractions), 17. 2. 2020, PharmDr.

Mgr. HORNOVÁ, ANETA: Studium transportu proteinových molekul přes buněčné membrány (Study of trans-
port of protein molecules across cell membranes), 24. 9. 2020, PharmDr.

Mgr. HRUBEŠOVÁ, IVANA: Analýza spotřeb antiresorpčních léčiv (Analysis of antiosteoporotics consump-
tion), 10. 6. 2020, PharmDr.

Mgr. HUDÁKOVÁ, KRISTÍNA: In vitro evaluation of novel Toll-like receptor ligands I., 21. 2. 2020, PharmDr.
Mgr. CHVOJANOVÁ, ZUZANA: Study of the variations in the expression of different adhesion and cytoskeletal 

proteins of podocytes (E-cadherin, podocin, vimentin) due to bisphenol A, 21. 2. 2020, PharmDr.
Mgr. CHYTKOVÁ, MARTINA: Hodnocení koprocesovaných pomocných látek s obsahem mannitolu nebo 

maltodextrinů (Evaluation of co-processed excipients containing mannitol or maltodextrins), 30. 9. 2020, 
PharmDr.

Mgr. JAHODOVÁ, MICHAELA: In vitro a ex vivo studium lékových interakcí antiretrovirálních látek na 
střevních ATP-vázajících lékových transportérech (In vitro and ex vivo study of drug-drug interactions of 
antiretrovirals on intestinal ATP-binding drug transporters), 29. 09. 2020, PharmDr.

Mgr. JANČÁLKOVÁ, PAVLA: Studium deplece cholesterolu v lidské kožní bariéře (Study of cholesterol deple-
tion in human skin barrier), 18. 12. 2020, PharmDr.

Mgr. JANOUTOVÁ, HANA: Studium sypného a konsolidačního chování farmaceutických volně sypných 
pomocných látek (Study of flow and consolidation behaviour of pharmaceutical free-flowable excipients), 
1. 10. 2020, PharmDr.

Mgr. JAVORSKÁ, LENKA, Ph.D.: Vývoj bioanalytických metod pro stanovení diagnostických markerů a léčiv 
s využitím chromatografických technik (Development of bioanalytical methods for the determination of diag-
nostic markers and drugs using chromatographic techniques), 9. 10. 2020, RNDr.

Mgr. JIRÁSKOVÁ, LUCIE, Ph.D.: Interakce membránových transportérů s léčivy v placentě a duktálním ade-
nokarcinomu pankreatu (Interactions of membrane transporters with drugs in the placenta and pancreatic 
ductal adenocarcinoma), 4. 9. 2020, RNDr.

Mgr. JIROUŠKOVÁ, BARBORA: Vliv solubilního endoglinu na metabolizmus žlučových kyselin v játrech 
u transgenních myší s vysokotukovou dietou (Effect of soluble endoglin on bile acids metabolism in the liver 
of high-fat diet-fed transgenic mice), 9. 10. 2020, PharmDr.

Mgr. KARBANOVÁ, SÁRA, Ph.D.: Studium interakcí antivirotik s vybranými placentárními transportéry (Study 
of interactions of antiviral drugs with selected placental transporters), 26. 8. 2020, PharmDr.

Mgr. KATIOVÁ, DIANA: Štúdium mechanizmu vazorelaxačného účinku biochanínu A ex vivo na izolovanej 
aorte potkana (Mechanism of the vasorelaxant effect of biochanin A studied ex vivo on isolated rat aorta), 24. 
9. 2020, PharmDr.

Mgr. KOLLÁR, JAN, Ph.D.: Syntéza anionických derivátů ftalocyaninů jako potenciálních fotodynamicky 
aktivních látek (Synthesis of anionic phthalocyanines as potential photodynamic active photosensitizers), 16. 
11. 2020, PharmDr.

Mgr. KOMŮRKOVÁ, LENKA: Stacionární fáze na bázi iontových kapalin pro separaci nečistot ibuprofenu 
(Stationary phase based on ionic liquids for separation of ibuprofen impurities), 18. 12. 2020, PharmDr.

Mgr. KORVASOVÁ, HANA: Energetický výdej a utilizace nutričních substrátů u kriticky nemocných pacientů 
(Energy expenditure and nutritional substrate utilization in critically ill patients), 30. 6. 2020, PharmDr.

Mgr. KOŠKOVÁ, STANISLAVA: Hodnocení vybraných obsahových látek v ovoci metodou HPLC-DAD-CAD 
(Evaluation of selected substances in fruit by HPLC-DAD-CAD method), 10. 6. 2020, RNDr.
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Mgr. KREJČOVÁ, LADA: Alkaloidy Nerine bowdenii (Amaryllidaceae) a jejich biologická aktivita (Alkaloids 
from Nerine bowdenii (Amaryllidaceae) and their biological activity), 22. 12. 2020, PharmDr.

Mgr. KROVOVÁ, TEREZA: Automatizace metody extrakce pevnou fází pro stanovení flavonoidů s využitím 
průtokového systému (Automation of solid phase extraction method for determination of flavonoids using 
a flow system), 10. 6. 2020, RNDr.

Mgr. KRUBER, PETRA: Průběžné výsledky kontroly parazitostatu kozy bezoárové chované v oborním chovu 
Vřísek (Continuous results in control of bezoar goat parasitostatus bred in game enclosure Vřísek), 24. 9. 
2020, PharmDr.

Mgr. KUŘÍKOVÁ, BARBORA: Stanovení spektra mastných kyselin u pacientů podstupujících léčbu taxany 
(Determination of the fatty acids spectrum in patients undergoing treatment with taxanes), 17. 2. 2020, RNDr.

Mgr. MACÁKOVÁ, ELIŠKA: Formulace lyofilizovaných tablet pro orální aplikaci peptidů (Formulation of 
freeze dried tablets for oromucosal administration of peptides), 30. 9. 2020, PharmDr.

Mgr. MACHOVÁ, ZDEŇKA: Optimalizace a validace UHPSFC-UV metod pro kontrolu kvality agomelatinu 
a atorvastatinu v léčivé substanci a v tabletách (Optimization and validation of UHPSFC-UV methods for qual-
ity control of agomelatin and atorvastatin in drug substance and in tablets), 22. 1. 2020, PharmDr.

Mgr. MATĚJKOVÁ, BARBORA: Sledování exprese adhezních molekul v aortě u myšího modelu nealkoholické 
steatohepatitidy (Evaluation of cell adhesion molecules expression in mice aorta in animal model of non-
alcoholic steatohepatitis), 17. 2. 2020, PharmDr.

Mgr. MATOUŠ, PETR, Ph.D.: Cyklizační reakce 1,5-enynů katalyzované komplexy zlata (Gold-catalyzed cycli-
zations of 1,5-enynes), 18. 12. 2020, PharmDr.

Mgr. MATOUŠOVÁ, KATEŘINA, Ph.D.: Využití technik HPLC a UHPLC-MS/MS pro klinický výzkum (Usage 
of HPLC and UHPLC-MS/MS techniques for clinical research), 18. 12. 2020, PharmDr.

Mgr. MELICHAROVÁ, RŮŽENA: Detekce kovalentních komplexů proteinů s DNA s použitím fluorescenční 
mikroskopie (The detection of protein covalent complexes with DNA using fluorescent microscopy), 9. 10. 
2020, PharmDr.

Mgr. MIKLASOVÁ, MONIKA: Racionální farmakoterapie osteoartrózy ve stáří (Rational pharmacotherapy of 
osteoarthritis in older age), 29. 9. 2020, PharmDr.

Mgr. MILAN, JAROSLAV: Vliv inhibice midostaurinu, vistusertibu a talazoparibu na aktivitu vybraných reduk-
tas z nadrodiny AKR a SDR (The influence of midostaurin, vistusertib and talazoparib inhibition on the activity 
of selected reductases from AKR and SDR superfamilies), 30. 6. 2020, RNDr.

Mgr. MIŠKOVČÍKOVÁ, ZUZANA: Stanovenie orgánovej toxicity BRAF inhibítorov in vitro (Determination 
of organ toxicity of BRAF inhibitors in vitro), 24. 9. 2020, PharmDr.

Mgr. MLČOCHOVÁ, ALICE: Hodnocení vlivu roskovitinu a jeho derivátů na expresi lékových transportérů in 
vitro (Study of the effect of roscovitine and its derivatives on the expression of drugs transporters in vitro), 
29. 9. 2020, PharmDr.

Mgr. NEKOVOVÁ, LUCIE: Konstitutivní exprese UDP-glukosyltransferas vlasovky slezové (Constitutive 
expression of UDP-glucosyltransferases from Haemonchus contortus), 17. 2. 2020, PharmDr.

Mgr. NOSKOVÁ, ANDREA: Bioimpedanční spektroskopická analýza kompozice těla v době gravidity (Bioim-
pedance spectroscopy analysis of body composition during pregnancy), 30. 6. 2020, PharmDr.

Mgr. NOVÁKOVÁ, JANA: Zinek-chelatační aktivita vybraných nových chelátorů ze skupiny 4-acylpyrazol-
5-onů (Zinc-chelating activity of selected novel chelators from 4-acylpyrazol-5-one group), 29. 9. 2020, 
PharmDr.

Mgr. NOVOTNÁ, MONIKA: Stanovení hladin mastných kyselin v tkáních zdravých, náhle zemřelých a poly-
morbidních pacientů (The determination of fatty acid levels in the tissues of healthy, suddenly deceased per-
sons and polymorbid patients), 30. 6. 2020, PharmDr.

Mgr. NOWAK, TEREZA: Vliv inhibitorů cholinesteráz na monoaminergní systém a energetický metabolismus 
(Effect of cholinesterase inhibitors on monoaminergic system and energic metabolism), 21. 2. 2020, PharmDr.

Mgr. ORNSTOVÁ, EVA: Parametry hodnocení léčiv k terapii vzácných onemocnění (Parameters of drug assess-
ment in the therapy of rare diseases), 29. 9. 2020, PharmDr.

Mgr. PLACHKÁ, KATEŘINA, Ph.D.: Vývoj nových metod ultra-vysokoúčinné superkritické fluidní chromato-
grafie pro farmaceutické aplikace (The development of new methods of ultra-high performance supercritical 
fluid chromatography for pharmaceutical applications), 16. 7. 2020, PharmDr.

Mgr. POLLÁKOVÁ, LENKA: Analýza nekardiálnych nežiaducich javov pulznej terapie kortikoidmi (Analysis 
of non-cardiac adverse event of glucocorticoid pulse therapy), 29. 9. 2020, PharmDr.
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Mgr. POUŠKOVÁ, JITKA: Možnosti kapilární elektroforézy pro separaci boswellových kyselin (The capabilities 
of capillary electrophoresis in the separation of boswellic acids), 10. 6. 2020, RNDr.

Mgr. PRAŠNICKÁ, ALENA, Ph.D.: Dispozice železa reguluje jaterní homeostázu cholesterolu a žlučových 
kyselin (The iron disposition regulates liver homeostasis of cholesterol and bile acids), 31. 1. 2020, PharmDr.

Mgr. PRAŽÁKOVÁ, ANETA: Stanovení vybraných biomarkerů nefrotoxicity v moči a v plazmě (Determination 
of selected biomarkers of nephrotoxicity in urine and plasma), 29. 9. 2020, PharmDr.

Mgr. PŘECECHTĚLOVÁ, MARTINA: Nedostupnost léčivých přípravků v České republice (Medicines short-
ages in the Czech Republic), 29. 9. 2020, PharmDr.

Mgr. PŠENČÍKOVÁ, BARBORA: Vývoj HPLC metody pro hodnocení metabolitů tryptofanu (Development of 
HPLC method for evaluation of tryptophan metabolites), 18. 12. 2020, PharmDr.

Mgr. RNDr. DUBÁNKOVÁ, MARIANNA: Medicinal plants used in the treatment of cardiovascular disorders 
in the Czech Republic – overview and consumption analysis in years 2015–2019, 22. 12. 2020, PharmDr.

Mgr. RŮŽIČKOVÁ, KAROLÍNA: Hodnocení přípravy monovrstevných lipidových modelů kožní bariéry (Eval-
uation of preparation of monolayer lipid skin barrier models), 16. 1. 2020, PharmDr.

Mgr. ŘEHÁKOVÁ, PAVLA: Spectrophotometric determination of chlorhexidine in mouthwash employing Lab-
In-Syringe automated ion-pair extraction and back-extraction), 22. 1. 2020, PharmDr.

Mgr. ŘÍHOVÁ, ANDREA: Postoje a znalosti o očkování proti HPV III (Attitudes and beliefs on HPV infection 
and vaccination III), 18. 2. 2020, PharmDr.

Mgr. SEDLÁČKOVÁ, MARTINA: Studium topického podání cidofoviru in vitro (In vitro study of topical use 
of cidofovir), 18. 12. 2020, PharmDr.

Mgr. SCHÖNGUT, MICHAL: Analytické hodnocení derivátů salicylaldehyd isonikotinoyl hydrazonu (Analyti-
cal evaluation of salicylaldehyde isonicotinoyl hydrazone derivatives), 18. 12. 2020, PharmDr.

Mgr. STAŇKOVÁ, PETRA: Farmaceutické aplikace polyesterů jako nanonosičů léčiv (Pharmaceutical applica-
tions of polyesters as drug nanocarriers), 1. 10. 2020, PharmDr.

Mgr. STRACHOŇOVÁ, ŠÁRKA: Studium regulace genové exprese nukleosidových transportérů v buněčné linii 
BeWo (Study of gene regulation of nucleoside transporters in BeWo cell line), 21. 2. 2020, PharmDr.

Mgr. SUCHÁNEK, DAVID: Vyhrazené léčivé přípravky (Selected medicinal products), 18. 2. 2020, PharmDr.
Mgr. SUK, ONDŘEJ: Hodnocení antimikrobní účinnosti nových látek typu kvarterních amoniových solí (Evalu-

ation of antimicrobial effectiveness of new quaternary ammonium salt compounds), 29. 9. 2020, PharmDr.
Mgr. SÝKOROVÁ, MARTINA: Štúdium vplyvu vybraných inhibítorov tyrozínkináz na mnohopočetnú liekovú 

rezistenciu sprostredkovanú ABC liekovými efluxnými transportérmi (Study on impact of selected tyrosine 
kinase inhibitors on multidrug resistance mediated by ABC drug efflux transporters), 24. 2. 2020, PharmDr.

Mgr. SYSLOVÁ, ELIŠKA, Ph.D.: Anthelmintika v rostlinách – příjem, biotransformace a transkripční odpověď 
(Anthelmintics in plants – uptake, biotransformation and transcriptional response), 24. 1. 2020, PharmDr.

Mgr. ŠIMÁNKOVÁ, LENKA: Studium vasodilatačních účinků vybraných flavonolignanů silymarinu ex vivo na 
izolované aortě potkana (Study of vasodilatory effects of selected silymarin flavonolignans ex vivo on isolated 
rats aorta), 24. 9. 2020, PharmDr.

Mgr. ŠIMKOVÁ, MARIE: Změna tvorby žluče v důsledku nedostatku železa (Alternation of bile production due 
to iron depletion.), 24. 2. 2020, PharmDr.

Mgr. ŠORF, ALEŠ, Ph.D.: Studium interakcí nových protinádorových léčiv s lékovými transportéry (A study of 
interactions of novel anticancer drugs with drug transporters), 12. 2. 2020, PharmDr.

Mgr. ŠREJMA, ROBERT: Formulace nanočásticových polyesterových systémů pro průnik do buněk (Formula-
tion of nanoparticles from aliphatic polyesters for cell penetration), 16. 1. 2020, PharmDr.

Mgr. ŠTIBĽARÍKOVÁ, ADRIÁNA: Faktory související s  chronickým vulvovaginálním dyskomfortem – 
dotazníková studie na Slovensku (Factors related to chronic vulvovaginal discomfort – questionnaire study in 
Slovakia), 24. 2. 2020, PharmDr.

Mgr. ŠTOČEK, JAKUB RADEK: Interactions of modified nucleobases studied by NMR spectroscopy, 18. 12. 
2020, PharmDr.

Mgr. ŠUBRTOVÁ, LINDA: Analýza lékových problémů ve zdravotnickém zařízení IV (Analysis of drug-related 
problems in a health facility IV), 18. 2. 2020, PharmDr.

Mgr. ŠŮS, JAN: Synthesis of cardioprotective ion chelators derived from diethylenetriaminepentaacetic acid, 
18. 12. 2020, PharmDr.
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Mgr. TALOVÁ, BARBORA: Hodnocení složení těla metodou bioimpedanční analýzy u zdravých dobrovolníků 
(Body composition determination by means of bioimpedance analysis in healthy volunteers), 17. 2. 2020, 
PharmDr.

Mgr. TESAŘOVÁ, EVA: Regulace integrativní a komplementární medicíny (Regulation of integrative and com-
plementary medicine), 18. 2. 2020, PharmDr.

Mgr. TUSCHLOVÁ, DOMINIKA: Vplyv dlhodobého pôsobenia solubilného endoglínu na expresiu adhéznych 
molekúl cievneho endotelu (Effect of long-term exposure to soluble endoglin on the expression of adhesion 
molecules on endothelial cells), 9. 10. 2020, PharmDr.

Mgr. VERONIKA DEMUTHOVÁ: Strukturní analýza přírodních látek pomocí NMR spektroskopie (Structural 
analysis of natural compounds employing NMR spectroscopy), 18. 12. 2020, PharmDr.

Mgr. VIŠŇOVSKÝ, DANIEL: Hodnotenie tokových vlastností, lisovateľnosti a vlastností tabliet v zmesiach 
mikrokryštalickej celulózy a TRI-CAFOS® 200-7 (Evaluation of flow properties, compressibility and tablet 
properties of mixtures containing microcrystalline cellulose and TRI-CAFOS® 200-7), 30. 7. 2020, PharmDr.

Mgr. VITVEROVÁ, BARBORA, Ph.D.: Solubilní endoglin a jeho role v patogenezi endotelové dysfunkce (Solu-
ble endoglin role in the pathogenesis of endothelial dysfunction), 26. 8. 2020, PharmDr.

Mgr. VODIČKOVÁ, JANA: Nanovlákenné nosiče léčiv 1 (Nanofiber drug carriers 1), 16. 6. 2020, PharmDr.
Mgr. VYSKOČILOVÁ, MARTINA: Morfologické změny v ledvinách u myší s vysokou expresí solubilního 

endoglinu (Morphological alterations in kidneys in mice with high soluble endoglin levels), 19. 10. 2020, 
RNDr.

Mgr. ZÁBOJ, ZDENĚK: Studium lékových interakcí antivirotik na střevních transportérech (Study of drug-drug 
interactions of antiviral drugs on intestinal transporters), 24. 9. 2020, PharmDr.

Mgr. ZÁRYBNICKÝ, TOMÁŠ, Ph.D.: Potential toxicity of terpenes and their effects in liver cells, 9. 7. 2020, 
PharmDr.

Mgr. ZBOŘILOVÁ, ELIŠKA: In vitro screening nových, potenciálně antibakteriálně účinných sloučenin II (In 
vitro screening of novel potentially active antibacterial compounds II), 30. 6. 2020, RNDr.

Mgr. ZELENÁ, MARKÉTA: Faktory doprovázející vulvovaginální dyskomfort (Factors accompanying vulvo-
vaginal discomfort), 29. 9. 2020, PharmDr.

Mgr. ZNAMÍNKOVÁ, JANA: Studium transportu lékovými transportéry na buněčných modelech (Study of 
transport mediated by drug transporters in model cell systems), 29. 9. 2020, PharmDr.

Mgr. ŽÁKOVÁ, PETRA: Survivin, nový cíl signální cesty Hedgehog/GLI v lidských nádorových buňkách (Sur-
vivin, a novel target of the Hedgehog/GLI signaling pathway in human tumor cells), 17. 2. 2020, RNDr.

Mgr. ŽÁRSKÁ, NIKOLA: Porovnání účinků smrtné a maximální tolerované dávky standardních acetylcholineste
rasových reaktivátorů (A comparison of lethal and maximum tolerated dose of standard acetylcholinesterase 
reactivators), 30. 6. 2020, RNDr.

Mgr. ŽENÍŠKOVÁ, TEREZA: Nesilikagelové materiály v analýze léčiv IV (Non-silica based materials in drug 
analysis IV), 22. 1. 2020, PharmDr.
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SOCIAL HAPPENINGS

50th ANNIVERSARY OF THE FACULTY  
OF PHARMACY IN HRADEC KRÁLOVÉ

In 2019, the Faculty of Pharmacy in Hradec Králové celebrated its 50th anniversary. It 
was established after the nine-year period (1960–1969), when only one pharmaceutical 
faculty in the then Czechoslovakia was in Bratislava (Slovakia). It became one of the facul-
ties of Charles University, but was located in Hradec Králové, not in Prague.

Teaching initially took place in improvised conditions in sixteen places in the city. In 
1972, the Faculty of Pharmacy acquired its first building. In the same year, the building of 
the garden of medicinal plants and objects intended for other purposes started. The faculty 
fulfilled all pedagogical and scientific activities, including rigorous and aspirant (equiva-
lent of current doctoral studies) guidance, successfully defended research tasks, presented 
itself with professional publications and teaching texts. In 1980, the second permanent 
building of the faculty was opened. In spite of the adversity of the political climate, the first 
agreements on international cooperation were concluded in the 1980s.

The Velvet Revolution in 1989 meant a major social turning point in all areas of life 
and also new stage of development at the Faculty of Pharmacy. Both organizational struc-
ture and teaching programs were changed. Until 1989/1990, teaching took place in three 
study directions General Pharmacy, Clinical Pharmacy and Technological Pharmacy. In 
1990, a five-year undifferentiated study course was introduced. Since the academic year 
1994/1995, also foreign students have been studying at the faculty in English. In 2015, the 
campus of the Research and Teaching Centre of Charles University, where students of the 
Pharmaceutical and Medical Faculty are educated in the area at the University Hospital, 
was opened.

Today, the Faculty of Pharmacy of Charles University in Hradec Králové is an im-
portant, dynamically developing educational institution of European format. There are 
two Master study programmes (Pharmacy and Bioanalytical Laboratory Diagnostics in 
Medicine). The graduates that have acquired Magister (Mgr.) or Master (MS) degree or 
its equivalent in Pharmacy, Bioanalytical Laboratory Diagnostics in Medicine or of some 
related fields such as Medicine or Natural Sciences can apply for admission to postgradu-
ate doctoral studies to obtain degree of Doctor (Ph.D). They may choose from nine fields 
approved by the Accreditation Committee of the Government of the Czech Republic. 

Scientific research in pharmaceutical sciences and in the fields related to pharmacy is 
an integral part of the faculty activities. The scientific teams are engaged in all aspects of 
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the development and research of drugs from their chemical synthesis or isolation from 
natural materials, analytical assessment of their purity and composition, their formulation 
in suitable dosage forms, studying their effects and fate in the body and their rational use 
in practice. Academic staff of the faculty solve a number of important scientific grants and 
projects.

The faculty is also open to the public. They can study the specialization program Me-
dicinal Plants or attend the University of the Third Age. Part of the faculty is the Garden of 
Medicinal Plants, which serves not only to students and research purposes, but is open to 
the public. The faculty can also boast of the Czech Pharmaceutical Museum. It is located 
in the Kuks Hospital near Dvůr Králové nad Labem, where one can visit two permanent 
exhibitions named The Magic of the Apothecary and From the Apothecary to the Factory.

The celebrations started as soon as in January 2019. 9th Postgraduate and 7th Postdoc 
Conference, dedicated to the 50th anniversary of the founding of the faculty, took place on 
23 and 24 January 2019. The abstracts from the conference were published in the previous 
issue of Folia Pharmaceutica Universitatis Carolinae.

XLVIIIth Pharmaceutical Ball, organized by the Czech Pharmaceutical Students’ As-
sociation, was held on 8 March 2019. It is a fancy event where pharmacy students and 
professors meet. In contrast to previous years, the ball took place in Petrof Gallery, modern 
cultural centre created from the reconstruction of an old production hall of a world-famous 
piano manufacturer Petrof Company. 

On 27 May 2019, the Faculty of Pharmacy of Charles University in cooperation with 
the Faculty of Military Healthcare of the University of Defence organized student races 
in archery. Students of the University of the Third Age of Faculty of Pharmacy competed 
with students of the University of the Third Age of the Faculty of Transport Engineering, 
University of Pardubice At the same time, there were races in the archery of undergradu-
ate students of the Faculty of Pharmacy. The races took place according to the rules of the 
World Archery led by the renowned coach of archery František Ptáčník.

The Garden of Medicinal Plants with a greenhouse was opened to public on 8 and 9 
June within the nationwide event Open Gardens Weekend.

Traditional Meeting of Seniors took place on 6 June 2019. Fifty-five seniors – former 
employees of the Faculty of Pharmacy in Hradec Králové – took part. Prof. PharmDr. 
Tomáš Šimůnek, Ph.D. (Dean), Prof. RNDr. Petr Solich, CSc. (Vice-Dean for Internal Af-
fairs, European Projects and Strategic Development) and Ing. Lenka Vlčková (Registrar) 
represented the faculty management. Emeritus Professor MUDr. Jaroslav Dršata, CSc. 
screened and commented on the film with the poetic name “Journey to Prehistory” about 
the construction of the faculty and beginnings of teaching which he himself created from 
archival photographs. He met with great interest of the audience.

Staff of the Garden of Medicinal Plants together with Hradec Králové beekeepers orga-
nized an Educational Program Not Only About Medicinal and Melliferous Plants, intended 
for both schoolchildren and the general public, on 20 June 2019.

The 11th International Symposium Joint Meeting on Medicinal Chemistry was also 
held on the occasion of the 50th anniversary of the faculty. It was organized by the Faculty 
of Pharmacy (represented by Prof. RNDr. Jarmila Vinšová, CSc.) and the Section of the 
Synthetic Drugs of the Czech Pharmaceutical Association (represented by Prof. PharmDr. 
Martin Doležal, Ph.D.) under the auspices of the European Federation for Medicinal 
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Chemistry in cooperation with Guarant International, spol. s.r.o. and it took place in Prague 
on 27–30 June 2019.

On 16 September 2019, a ceremonial opening of the exhibition about the fifty-year 
history of the Faculty of Pharmacy in Hradec Králové took place in the historical part of 
Karolinum in Prague. Two days later, the same exhibition was opened during the ceremoni-
al opening of the academic year 2019/2020 in the corridor of the faculty in Hradec Králové. 
Concurrently, the second exhibition devoted to the most important facts and events of all 
departments and other faculty workplaces was opened. After the opening word of the Dean 
Prof. PharmDr. Tomáš Šimůnek, Ph.D., the guests could taste white wine, made especially 
for the 50th anniversary of the faculty by the winery Hrdina & dcera. Prof. PharmDr. Ale
xander Hrabálek, CSc., the Mayor of Hradec Králové, and Prof. RNDr. Jaroslav Květina, 
DrSc., dr. h. c., one of the founders of the faculty and its first dean attended the event as 
well.

On Saturday, 19 October 2019, a rich programme was held on Open Day for Graduates 
and Friends in all parts of the faculty. Visitors could see the above-mentioned exhibitions. 
There was a great interest in visiting the new Campus building, where two departments are 
based. The Garden of Medicinal Plants offered guided tours that attracted a lot of people. 
Also, a new publication entitled “Almanac for the 50th Anniversary of the Faculty of 
Pharmacy, Charles University in Hradec Králové” enjoyed great attention. The Almanac 
is accessible on the website https://www.faf.cuni.cz/Vyroci/Sbornik/ in PDF format, but 
only in Czech language. The Saturday programme was appropriately accompanied by films 
on the history and present days of the faculty that were screened in lecture hall A (“Retro 
Cinema”), lecture hall B (“Student Cinema”), and lecture hall C (“Contemporary Cinema”) 
and in the new Campus building. The Czech Pharmaceutical Museum in Kuks also pro-
vided guided tours.

In the afternoon, a meeting with faculty management and a discussion panel on “The 
History, Present and Future of Pharmaceutical Sciences, Practice and Education” were 
held.

Saturday celebrations were crowned by a social event held in the Petrof Gallery. Open-
ing speeches by the Dean Prof. PharmDr. Tomáš Šimůnek, Ph.D. and Rector of the Charles 
University Prof. MUDr. Tomáš Zima, DrSc. were followed by a ceremony at which medals 
were awarded to leading personalities of the Faculty of Pharmacy. The programme was 
moderated by PharmDr. Jana Doleželová, a graduate of the faculty who won the beauty 
contest Miss Czech Republic 2004 and represented the Czech Republic at the Miss World 
2004 competition. The ceremonial part of the evening ended with a concert by violin vir-
tuoso Jaroslav Svěcený and a reception. The informal part of the event was accompanied 
by the DiJazzTiva faculty band.

On 15 November 2019, employees and students gathered to commemorate the 50th 
anniversary of the faculty and 30 years since the Velvet Revolution. The event was co-or-
ganized by the Czech Pharmaceutical Students’ Association. It was established in 1990 on 
the foundations of the Strike Committee that was formed on 19 November 1989. After an 
opening statement by the Dean, a former member of the Civic Forum, Assoc. Prof. RNDr. 
Petr Klemera, CSc. shared several memories from the first days after 17 November 1989. 
Events from thirty years ago were also remembered by Mgr. Libor Schwarz (Chairman) 
and other members of the then Strike Committee. Memories were completed with period 
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photographs and copies of texts from the civic periodical NAUZEA, whose first issue was 
published on 10 December 1989.

Another part of the celebrations formed the XXIth Symposium of Clinical Pharma-
cy René Mach, traditionally held in Mikulov and named after the prematurely deceased 
PharmDr. René Mach, who was also a graduate of the faculty and a pioneer of pharmaceu-
tical care and clinical pharmacy. The symposium took place on 22–23 November and its 
topic was Prevention and Treatment of Cardiovascular and Oncological Diseases.

The end of the year-round celebrations was a traditional concert that took place in the 
Municipal Music Hall on 12 December 2019. The program included Christmas and various 
other songs performed by the Magistri Flute Ensemble.

M. Doležal, V. Opletalová
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INSTRUCTIONS FOR AUTHORS FOR FOLIA 
PHARMACEUTICA UNIVERSITATIS CAROLINAE

Manuscripts should be prepared on the A4 paper, in English, typed in Microsoft Word 
using Times New Roman font and spacing 1.5. It should be divided into the following 
sections:

Title – Times New Roman 14, left alignment, (SPECTROFOTOMETRIC DETERMINA-
TION OF ...). Write the title in lowercase letters and then format it using Font – All 
Caps (Písmo – Všechna velká).

Names of Authors – Times New Roman 12, center alignment (GASPARIČ, J.,1 MILENA 
ČERMÁKOVÁ, M.2). Write the names in lowercase letters and then format them using 
Font – All Caps (Písmo – Všechna velká).

Names of Institutions – Times New Roman 10, center alignment (1 Department of......., 
Faculty of Pharmacy in Hradec Králové, Charles University, Czech Republic). 

E-mail address – Times New Roman 10, center alignment (e-mail: gasparic@faf.cuni.cz.)

Text – Times New Roman 12, left aligment without indents, starting a new paragraph 
only by Enter. Bold and Italics may be used. Manuscripts of Original Papers should be 
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