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PYRAZINAMIDE; NOT THE END OF THE STORY. 

 

BOUZ, G., ZITKO, J., DOLEŽAL, M. 

 

Department of Pharmaceutical Chemistry and Drug Analysis, Faculty of Pharmacy in Hradec Kralove, Charles 

University, Czech Republic  

e-mail: bouzg@faf.cuni.cz 

 

Despite being an old disease, tuberculosis remains the leading cause of death from infectious 

diseases at present time1. Among anti-tuberculars, pyrazinamide particularly has captured 

research attention. Several new specific mechanisms have been recently identified by which 

pyrazinamide exerts its antimycobacterial effect. This achievement opened a window for 

possible structural modifications in order to improve its biological activity and overcome 

emerging resistance. We will discuss two derivatization approaches of pyrazinamide. In the 

first series (1), urea moiety was introduced to the pyrazine core. Among all prepared 

compounds, propyl 5-(3-phenylureido)pyrazine-2-carboxylate (MICMtb = 1.56 µg/mL, 5.19 

µM) and propyl 5-(3-(4-methoxyphenyl)ureido)pyrazine-2-carboxylate (MICMtb = 6.25 µg/mL, 

18.91 µM) had high antimycobacterial activity against Mtb H37Rv with no in vitro cytotoxicity 

on HepG2 cell line up to the highest tested concentrations2. In the second series (2), different 

pyrazine sulfonamides were prepared. Synthesized compounds are being evaluated for their 

biological activities, including anti-infective and any possible anti-cancer properties. Obtained 

results will be discussed in the presentation.  

 

 

 

The study was supported by the Ministry of Education, Youth and Sports of the Czech Republic 

(SVV 260 401) and (SVV 260 416), as well as by Grant Agency of Charles University (projectC-

C3/1572317) and Czech Science Foundation (project No. 17-27514Y). 
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PREPARATION OF BENZODIAZINES WITH BRONCHODILATORY 

ACTIVITY 

 

BROŽOVÁ, Z. R,1 POUROVÁ, J.,2 VOPRŠÁLOVA, M,2 ŠPULÁK M.1   

 

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

Czech Republic  

2 Department of Pharmacology and Toxicology, Faculty of Pharmacy in Hradec Králové, Charles University, 

Czech Republic 

e-mail: hruskovz@faf.cuni.cz 

 

Asthma bronchiale, a chronic inflammatory disease, is becoming increasingly prevalent 

in most developed and many developing countries. Natural products have historically been an 

excellent source of new drugs for the pharmaceutical industry.   

(-)Vasicine (1) and (-)vasicinone (2) are major alkaloids isolated from Justicia adhatoda 

L. known to have a moderate bronchodilatory effect. 

 

                                    

 

1  ED50 = 0,323 mmol/L             2 ED50 = 1,3 mmol/L  

Several literature reports have described the modifications of the (-)vasicinone structure 

and showed that ring C is not necessary for a compound to possess bronchodilatory effect. So 

far, we have synthesized the first series of derivatives1, where the C-ring was replaced with 

alkyl chain terminated by a tertiary amine. The most active derivatives (3, 4) displayed 

bronchodilatory activity far exceeding the effect of theophylline (5) as a standard drug on 

isolated rat trachea.  

 

 

 

        3 ED50 = 3,42 µmol/L          4  ED50 = 28,3 µmol/L            5 ED50 = 2090 µmol/L  
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Structures 3 and 4 were further modified, and another series of derivatives with 

substitution on ring A was synthesized and their bronchodilatory activity was evaluated.  

 

 

R: -F, -diF, -Cl, -diCl,  -Br, -OCH3, -diOCH3,  

 

The study was supported by Charles University in Prague (GAUK 398 315), SVV-260-401 and 

Czech Science Foundation (15-07332S). 
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INTRAMOLECULAR TSUJI-TROST REACTION: NEW ROUTE TO 

HIGHLY SUBSTITUTED PYRANONES 

 

BRŮŽA, Z.,1 KRATOCHVÍL, J,1 POUR, M.1 

 

1Charles University, Faculty of Pharmacy in Hradec Kralove, Hradec Kralove, 500 05, Czech Republic 

Email: bruzazb@faf.cuni.cz 

 

Lactones (Scheme 1, 1) prepared by from β–iodoacrylic esters and 2-tributylstannyl allyl 

alcohols under heterogeneous catalysis1 conditions can isomerize to 5-methylene pyranones 

(Scheme 1, 2). Interestingly homogeneous catalysis is required to trigger the isomerization of 

pyranones 1. 

Following extensive optimization, a library of 18 compounds was obtained. 

Since the reaction generates a new stereogenic center, chiral phosphines were employed to 

investigate the possibility of developing an enantioselective process. 

 

 

Scheme 1. Preparation of compounds 

 

The study was supported by Grant Agency of Charles University (project No. 1054216), Czech 

Science Foundation (project No. 15-07332S) and Faculty of Pharmacy in Hradec Kralove 

(SVV-260-401). 
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NEW AZAPHTHALOCYANINE DARK QUENCHER USABLE 

IN POLYMERASE CHAIN REACTION  

 

DEMUTH, J.,1 KUČERA, R.,1 ZIMČÍK, P.,1 MILETÍN, M.,1 NOVÁKOVÁ, V.,2 

 

1 Department of Pharmaceutical Chemistry and Pharmaceutical Analysis, 2 Department of Biophysics and 

Physical Chemistry, Faculty of Pharmacy in Hradec Králové, Charles University, Czech Republic 

e-mail: demuthj1@faf.cuni.cz 

 

Unsymmetrical dialkylamino substituted azaphthalocyanines (AzaPc, Fig. A) have unique 

photophysical properties – e.g. light absorption between 300 and 700 nm (Fig. C), almost no 

self-fluorescence and ability to quench fluorescence of other compounds. This makes AzaPcs 

suitable candidates for universal dark quenchers.1,2 To confirm the assumptions, series of 

oligodeoxyribonucleotide double-labeled probes were prepared with this AzaPc at 3′-end and 

with commercial fluorophores at 5′-end. Fluorophores were chosen with an emphasis to cover 

whole emission spectrum of fluorophores, which are used in polymerase chain reaction (PCR), 

i.e. fluorescein, CAL Fluor Red 610 and Cy5. A model of TaqMan assay was developed to 

enable direct photophysical comparison of different quenchers (Fig. D). AzaPc quencher had 

remarkably higher quenching efficiency in this hybridization assay than commercially used 

dark quencher such as BHQ-1, BHQ-2, BBQ-650. The real application (quantitative PCR) was 

tested for quantification of SLCO2B1 transporter gene (Fig. B). Resulting calibration curves 

indicated linearity in range from 102 to 107 of target copies. 

  
 

The study was supported by Grant Agency of Charles University (1168217) and SVV 260 401. 
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2. KOPECKY, K.; NOVAKOVA, V.; MILETIN, M.; KUCERA, R.; ZIMCIK, P.: Bioconjugate 

Chem., 21 (10), 2010, 1872-1879. 
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THE NOVEL LEAD CANDIDATES FOR THE TREATMENT OF 

ORGANOPHOSHOROUS INTOXICATION 

 

GORECKI, L.,1,2 KORABECNY, J.,1,2 MALINAK, D.,2 HEPNAROVA, V., 1,2 

HRABINOVA, M.,1,2 SOUKUP, O.,1,2  JUN, D., 1,2 MUSILEK, K.,1,2 KUCA, K.,1,2 

 

1 Department of Toxicology and Military Pharmacy, Faculty of Military Health Sciences, University of Defence, 

Trebesska 1575, 500 01 Hradec Kralove, Czech Republic  

2 Biomedical Research Centre, University Hospital Hradec Kralove, Sokolska 581, 500 05 Hradec Kralove, 

Czech Republic 

e-mail: lukasgorecki@seznam.cz 

 

Mono- and bis-pyridinium aldoximes are the only causal antidotes that are designated for the 

treatment of organophosphate poisoning (OP). Intoxication by OP is caused either by pesticides 

or by the nerve agents, the latter belong to group of chemical warfare agents. These compounds 

irreversibly inhibit essential enzyme acetylcholinesterase that is no more able to fulfill its 

physiological function. Mono- and bis-pyridinium aldoximes are able to cleave 

organophosphate acetylcholinesterase bond and restore enzyme’s catalytic activity. The 

reactivating ability of aldoximes is hampered by several drawbacks like low blood-brain barrier 

permeation, low reactivation potency against specific nerve agents etc. In order to obtain 

efficient treatment of OP, the introduction of novel AChE reactivators is matter of importance. 

For over 60 years of intensive research, none of the new compounds reached sufficient activity. 

Herein, we present novel mono quaternary reactivators that abound with excellent in vitro 

activity to recover AChE activity after intoxication with different nerve agents as well as 

pesticides. The molecular docking simulations, total synthesis and biological evaluation will be 

discussed.  

 

The study was supported by specific research University of Defence (SV/FVZ201601) and MH 

CZ—DRO (University Hospital Hradec Kralove, No. 17-32801A). 
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NONTOXIC COMBRETAFURANONE ANALOGUES WITH HIGH IN 

VITRO ANTIBACTERIAL ACTIVITY 

 

HORKÝ, P.,1 VORÁČOVÁ, M.,1 SEDLÁK, D.,2 POUR, M.,1  

 

1 Department of Bioorganic and Organic Chemistry, Faculty of Pharmacy, Charles University, Heyrovského 

1203, 500 05 Hradec Králové, Czech Republic 

2 CZ-OPENSCREEN: National Infrastructure for Chemical Biology, Institute of Molecular Genetics, Czech 

Academy of Sciences, Vídeňská 1083, 142 20 Praha 4, Czech Republic 

e-mail: horkyp@faf.cuni.cz 

 

A library of thirty two 3,4-diphenylfuranones related to both combretastatin A-4 and antifungal 

5-(acyloxymethyl)-3-(halophenyl)-2,5-dihydrofuran-2-ones was prepared. Cytotoxic effects on 

a panel of cancer and normal cell lines and antiinfective activity were evaluated, and the data 

were complemented with tests for the activation of caspase 3 and 7. High cytotoxicity was 

observed in some of the halogenated analogues, eg. 3-(3,4-dichlorophenyl)-4-(4-

methylphenyl)-2,5-dihydrofuran-2-one with IC50 0.12 e0.23 mM, but the compounds were also 

highly toxic against non-malignant control cells. More importantly, notable antibacterial 

activity indicating Gþ selectivity has been found in the 3,4-diarylfuranone class of compounds 

for the first time. Hydroxymethylation of furanone C5 knocked out cytotoxic effects (up to 40 

mM) while maintaining significant activity against Staphylococcus strains in some derivatives. 

MIC95 of the most promising compound, 3-(4-bromophenyl)-5,5-bis(hydroxymethyl)- 

4-(4-methylphenyl)-2,5-dihydrofuran-2-one against S. aureus strain ATCC 6538 was 0.98 mM 

(0.38 mg/mL) and 3.9 mM (1.52 mg/mL) after 24 and 48 h, respectively.1 

 

This study was supported by the Czech Science Foundation (project No.15-07332S), from 

Charles University (projects No.1906214 and SVV 260 401) and from Ministry of Education, 

Youth and Sports of the Czech Republic (LO1220 and LM2015063) 
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SYNTHESIS OF NEW SULFONATED AZAPHTALOCYANINE AND ITS 

PHOTOPHYSICAL AND PHOTODYNAMIC PROPERTIES  

 

KOLLAR, J.1, JANCAROVA, A.1, MACHACEK, M.2, ZIMCIK P.1 

 

1 Department of Pharmaceutical Chemistry and Pharmaceutical Analysis, 2 Department of Biochemical Sciences, 

Faculty of Pharmacy in Hradec Králové, Charles University, Czech Republic  

e-mail: kollarj@faf.cuni.cz 

 

Azaphthalocyanines (AzaPc) are a group of organic dyes with promising photophysical 

properties (strong absorption in area over 650 nm and strong singlet oxygen production) to be 

used as photosensitizers in PDT. The main drawbacks are, however, their low water solubility 

and strong tendency to aggregation that decrease their photodynamic activity.  

The aim of this work was to synthesize an anionic derivative of AzaPc substituted with sulfonic 

groups on periphery which is characterised by good solubility in water and to evaluate its 

photodynamic properties. The first step in synthesis was condensation of diaminomaleonitrile 

and benzil giving 5,6-diphenylpyrazine-2,3-dicarbonitrile. Subsequently, the 

cyclotetramerisation with zinc acetate using 2-dimethylaminoethanol as a solvent was 

performed. The final product was obtained by sulfonation with chlorosulfonic acid followed by 

hydrolysis with sodium bicarbonate. The green coloured product was then purified by size-

exclusion chromatography using Superdex® as stationary phase. Sulfonated AzaPc is soluble 

in water but according to absorption spectra it is partially aggregated. The final AzaPc was 

tested on photodynamic activity in vitro against HeLa cells using serum-free medium 

(phototoxicity EC50 = 0.833 ± 0.312 µM) and was characterized also by low dark toxicity TC50 

> 1000 µM, HeLa). It was practically inactive in serum-containing medium due to its strong 

binding to serum proteins. Photophysical properties of binding to serum proteins was studied.  

 

mailto:kollarj@faf.cuni.cz
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The work was supported by GA UK 1060216 and SVV 260 401. 
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RHODANINE DERIVATIVES AS POTENTIAL AGENTS IN TREATMENT 

OF CHRONIC DIABETIC COMPLICATIONS 

 

KUČEROVÁ-CHLUPÁČOVÁ, M., 1 ŠOLTÉSOVÁ PRNOVÁ, M., 2 MÁJEKOVÁ, M., 2 

ŠTEFEK, M.2 

 

1 Department of of Pharmaceutical Chemistry and Pharmaceutical Analysis, Faculty of Pharmacy in Hradec 

Králové, Charles University, Czech Republic  

2 Department of Biochemical Pharmacology, Institute of Experimental Pharmacology & Toxicology, Slovak 

Academy of Sciences, Slovak Republic 

e-mail: kucerom@faf.cuni.cz 

 

In our continuous efforts to find new aldose reductase inhibitors,1 a series of [(5Z)-(5-

arylalkylidene-4-oxo-2-thioxo-1,3thiazolidin-3yl)]acetic acids2 was tested on inhibition of 

aldose reductase (ALR2). The enzyme plays a crucial role in the development of long-term 

diabetic complications.3 Inhibitory activity of the compounds was determined on ALR2 isolated 

from rat eye lenses and compared to that of clinically used ALR2 inhibitor epalrestat. Most of 

the compounds have shown IC50 in the submicromolar range and in addition, lower than 

epalrestat. Inhibitory activity on aldehyde reductase (ALR1) from rat kidneys has been 

measured in order to determine the selectivity. The obtained results were comparable to the 

selectivity index of epalrestat. The most potent inhibitor of ALR2 from the series showed mixed 

type of inhibition. Relationships between chemical structure, lipophilicity and biological 

activity have been derived. The work has been accompanied by a molecular docking study on 

4JIR elucidating the intermolecular interactions. 

 

The study was supported by the research program Development and Study of Drugs Progres 

Q42 (Charles University, Czech Republic). 
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APPROACHES TO TOTAL SYNTHESIS OF NOSTOTREBIN 6 

 

MATOUŠ P., VORÁČOVÁ 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 

 

Nostotrebin 6 (Figure I) is a polyphenolic secondary metabolite containing the 

cyclopentenedione moiety isolated from cynobacteria Nostoc sp. The compound possesses an 

antimicrobial activity and is also an efficient inhibitor of both acetylcholinesterase and 

butyrylcholinesterase.1 No total synthesis has not been reported to date. Possible synthetic 

approaches towards key intermediates and derivatives will be discussed. 

 

 

 

This work was supported by Charles University (SVV 260 401 and GAUK 262416) and Czech 

Science Foundation (Project No. 15-07332S). 
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FIGHTING MICROBIAL RESISTANCE – WHO IS GOING TO WIN? 

 

JANDOUREK, O., KONECNA, K. 

 

Department of Biological and Medical Sciences, Faculty of Pharmacy in Hradec Kralove, Charles University, 

Czech Republic  

e-mail: jando6aa@faf.cuni.cz 

 

Antimicrobial resistance is one of the most threatening as well as widespread global health 

problems. There can be found at least one resistant microbial strain in every country all over 

the world. It does not matter if you live in industrial country or developing country, or if you 

were born either in hot Sahara or beyond polar circle. Microbes are not choosy and we need to 

find the way how to be more successful in this never-ending fight. 

One way how to reach this goal is to find new compounds with novel mechanism of action, 

better pharmacological properties or simply new molecule that can kill these superbugs without 

killing us. 

It is not only important to design and prepare new molecules but also, we need to reveal their 

properties that are essential in understanding the way they act. One of these properties is 

mechanism of action (MoA). The first step to study MoA is to determine minimal inhibition 

concentration according to EUCAST standards.1 If the results are auspicious we can focus on 

specification of possible MoA. Currently, we are able to determine MoA of potential antibiotic 

agent in four biochemical pathways – inhibition of cell wall synthesis, inhibition of DNA 

synthesis, inhibition of RNA synthesis or inhibition of proteosynthesis. This assay is based on 

the incorporation of radioactively labelled compounds, which are part of studied biochemical 

pathways. If detected radioactivity is lower, it means that potential antimicrobial inhibits this 

pathway and radioactively labelled molecule cannot be incorporated into the final products. 

Standards used for this screening are vancomycin (inhibition of cell wall synthesis indicated by 

3H labelled N-acetylglucosamine), rifampicin (inhibition of RNA synthesis indicated by 3H 

labelled uridine), ciprofloxacin (inhibition of DNA synthesis indicated by 3H labelled 

thymidine), chloramphenicol (inhibition of proteosynthesis indicated by 3H labelled leucine), 

and chlorhexidine (inhibition of all mentioned biosynthetic pathways).2 

This approach will be used in future to determine possible MoA of antimycobacterial 

compounds as well. The first step will be to find specific biomolecules typical for mycobacterial 
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biosynthetic pathways and their radioactively labelled equivalents respectively together with 

inhibitors of these pathways. 

 

The study was supported by Research program Development and Study of Drugs (Progres 

Q42). 
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AMARYLLIDACEAE ALKALOIDS AS POTENT GSK 3Β INHIBITORS  

 

HULCOVÁ, D.,1 BREITEROVÁ, K.,1 HOŠŤÁLKOVÁ, A.,1 ŠAFRATOVÁ, M.,2 KUNEŠ, 

J.,3 CAHLÍKOVÁ, L.1 

 

1 Department of Pharmaceutical Botany and Ecology, Faculty of Pharmacy in Hradec Králové, Charles 

University, Czech Republic 

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

3 Department of Inorganic and Organic Chemistry, Faculty of Pharmacy in Hradec Králové, Charles University, 

Czech Republic 

e-mail: hulcovd@faf.cuni.cz 

 

Alzheimer´s disease (AD) is one of the most frequent causes of dementia in the world. During 

AD in the brain occurs to pathological changes of some enzyme systems that result in loss of 

neurotransmitter acetylcholine and formation of amyloids plaques and neurofibrillary tangles 

(NFTs). As a results are brain damage, development of dementia and loos of cognitive 

functions. NFTs consisting of paired helical filaments, with the main component being 

hyperphosphorylated τ-protein. Phosphorylation of τ-proteins is primarily dependent on 

glycogen synthase kinase-3β (GSK-3β) and cyclin-dependent kinase 5.1 Glycogen synthase 

kinase-3 is an ubiquitous serine/threonine kinase that plays a crucial role in numerous cellular 

functions, including cell cycle regulation, differentiation and proliferation, and gene expression 

by regulating a wide variety of substrates like glycogen synthase or tau-protein.2 

In our ongoing study focused on Amaryllidaceae alkaloids, we have investigated thirty 

previously isolated alkaloids from Zephyanthes robusta, Nerine bowdenii, Chlidanthus fragrans 

and various Narcissus cultivars for their GSK-3β inhibition potential. For all compounds was 

measured percentage inhibition at concentration 50 µM. Inhibitory activity IC50 was 

determined for three compounds (masonine: 28.25 µM ± 4.05, 9-O-demethylhomolycorenine: 

27.20 µM ± 10.80 and caranine: 31.54 µM ± 1.26).  Since galanthamine is used in therapy of 

AD, Amaryllidaceae alkaloids are still promising goal in searching for new bioactive 

compounds. 

 

References: 
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PHYTOCHEMICAL STUDY OF AMARYLLIDACEAE ALKALOIDS FROM 

NARCISSUS CV. CARLTON AND THEIR BIOLOGICAL ACTIVITY 

AL MAMUN, A., 1 CAHLÍKOVÁ, L. 1 

 

1ADINACO Reasearch Group, Department of Pharmaceutical Botany, Faculty of Pharmacy, Charles University, 

Hradec Králové, Czech Republic 

 

Plants of Amaryllidaceae family are crucial in natural product research for its structurally 

diverse group of compounds as long as broad range of therapeutic potentiality. The most earliest 

evidence has been found at fourth century B.C.E. when Hippocrates of Cos used Narcissus 

poeticus L. oil of extract for the treatment of uterine tumors1. Narcissus cv. Carlton is 

ornamental plant under Amaryllidaceae family. Until now more than 600 Amaryllidaceae 

alkaloids signifying 18 skeletal types of alkaloids have been isolated, which comprise 

galanthamine, lycorine, haemanthamine, pancratistatine, pretazzetine, montanine, narciclassine 

and others. These active metabolites showed widespread therapeutic application as antitumor, 

antibacterial, antifungal, antimalarial, antiviral, cytotoxic, analgesic, acetylcholinesterase and 

butyrylcholinesterase inhibitors2. Among these active metabolites, galanthamine is most 

effective alkaloid and is clinically used for the treatment of Alzheimer’s diseases (AD), since 

2000. After this, searching of new alkaloids from Amaryllidaceae family have been accelerated. 

Haemathamine and haemanthidine are other important crinine type amaryllidaceae alkaloids 

demonstrated interesting anticancer activity against p53-mutated Caco-2 and HT-29 colorectal 

adenocarcinoma cells and human leukemic Jurkat cells3, and moderate anti-influenza virus 

activity against N5H1 cell lines4. GC/MS analysis of Narcissus cv. Carlton showed interesting 

amount of compounds with typical spectra of Amaryllidaceae alkaloids. Some of them have 

been identified based on their mass-spectra. Unidentified peaks are assumed to be new 

structures of Amaryllidaceae alkaloids. So far, concentrated alkaloidal extract from 50kg of 

fresh bulb of Narcissus cv. Carlton has been prepared and will be separated by column 

chromatography to isolate Amryllidaceae alkaloids in pure form for biological tests and 

preparations of their derivatives. 

This project was supported by Charles University grant SVV UK 260 412. 
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USE OF HPCCC FOR ISOLATING ASTAXANTHIN ESTERS FROM 

MICROALGAE HAEMATOCOCCUS PLUVIALIS 

 

FÁBRYOVÁ, T.,1, 2 CHEEL, J.,2 TŮMOVÁ, L.,1  

 

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

2 Laboratory of Algal Biotechnology-Centre ALGATECH, Institute of Microbiology of the Czech Academy of 

Sciences, Czech Republic 

e-mail: fabryovt@faf.cuni.cz 

 

Astaxanthin (AXT), the most powerful antioxidant found in nature, is a red pigment with 

noticeable and varied bio-functional properties of great significance in human health and 

nutrition. The microalgae Haematococcus pluvialis is the major AXT natural source, in which 

this compound occurs mainly in the form of monoesters (AXTme) and diesters (AXTde).  These 

esters have been shown to exert better benefits than the non-esterified AXT.1,2 Given that there 

is an increasing demand for AXT from natural origin in the cosmetic, food and pharmaceutical 

sectors; therefore, the development of an efficient method for isolating AXT esters from 

microalgae is necessary. For facing this challenge, a high performance countercurrent 

chromatography (HPCCC) method will be developed, optimized and applied to obtain 

individual AXTme and AXTde from the microalgae Haematococcus pluvialis. HPCCC is a 

liquid–liquid chromatography technique that uses a liquid stationary phase without any solid 

support. Two immiscible liquid phases are used for the separation of target compounds. One of 

the two liquid phases (the stationary phase) is retained in the column by centrifugal force, 

whereas the other (the mobile phase) is pumped through the column.3 In HPCCC, the 

chromatographic separation is based on the difference in the partitioning of each target 

compound between these two immiscible phases. Given that HPCCC uses a liquid stationary 

phase without a solid support, the method offers many advantages over traditional solid–liquid 

chromatography, such as the absence of irreversible adsorption of target molecules, high sample 

loading capacity and recovery, low risk of sample denaturation, and low solvent consumption.4 

This chromatographic method is considered a cost-effective, high-throughput and scalable 

technology for the extraction of bioactive substances from natural sources. In the present 

proposal, the chemical identity of the isolated AXTme will be determined by high-performance 

liquid chromatography–atmospheric pressure chemical ionization–tandem mass spectrometry 
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(HPLC–APCI–MS/MS). This work will provide a new chromatographic approach for the 

isolation of astaxanthins from microalgal biomass. 

 

Fig 1. Representative chemical structure of AXTme.  

 

 

The study was supported by SVV 260294 and Charles University Grant´s Agency (GAUK 

1134217). The results of this investigation will be under patent application. 
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Zephyranthes is a genus of bulbous perennials belonging to family Amaryllidaceae. The plants 

of this family are used by native peoples of different countries for treating various diseases. 

The genus Zephyranthes is one amongst 75 genera under this family. It consists of about 

90 species and out of which few have been studied for their chemical constituents. 

The phytochemical work on this genus revealed the diversity of compounds especially alkaloids 

having various pharmacological activities as anticancer, anticholinesterase and antiviral, 

antifungal and antiinflammatory. To date, ten alkaloids have been reported in Zephyranthes 

citrina (lycorine, lycorenine, galanthine, haemanthamine, oxomaritidine, maritidine, 

haemanthidine, vittatine, galanthine, narcissidine).1  

The summary ethanolic extract was prepared from the fresh bulbs of Zephyranthes citrina. 

More than six hundred fractions were collected by column chromatography (on Al2O3). 

Fractions were pooled into subfractions. So far, two pure alkaloids have been isolated. The 

isolated compounds were identified as haemanthamine and galanthine by comparison with the 

literature data and results of MS and NMR studies. 

The study was supported by SVV 260 412. 
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Eight alkaloids were obtained from Magnolia × soulangeana Soul.-Bod at the Department of 

Pharmaceutical Botany, Faculty of Pharmacy, Hradec Králové. The structure of two of them 

was predicted by MS analysis and confirmed by NMR analysis – liriogenine and N-

methylcoclaurine. Six of isolated substances had to be characterized employing basic 1H and 

13C NMR 1D experiments and advanced 2D experiments as gHMBC, gHSQC, gCOSY and 

NOESY. The identified structures were compared with available literature. All of these 

isolated compounds have been already described in the literature as N-norarmepavine, 

armepavine, β-carboline, asimilobine, coclaurine, magnolamine. 

 

This work was supported by Czech Science Foundation (project GA ČR 15-07332S) and 

Charles University (project SVV 260 401). 
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Given the early stage of research, this study does not provide any valid data yet. The 

presentation will be focused on the introduction of selected plants and planed methods. 

The first selected plant is Scutelaria baicalensis L. (Baical skullcap, family Lamiaceae) 

- one of the medicinal herbs with a long history of usage in traditional Chinese medicine. 

Researches over the last decades revealed and confirmed a variety of important properties of 

content substances (over 40 flavonoids, etc.), which contributed to the general awareness of this 

herb. Scutellaria baicalensis extracts are part of dieatary supplements. Given the worldwide 

prevalence of deaths caused by cardiovascular diseases and the increasing challenge of 

infections, immunomodulatory and antiaggregation activity must be demonstrated and 

elucidated. Attention will be also put on antiparasitic and antityrosinase activities, whether the 

plant exhibits these to this day untested effects. 

The second selected medicinal plant for this study is Azorella compacta Phil. (syn. A. 

yareta, Llareta, family Apiaceae). It is a cushion shrub grown at altitudes of the Ands in South 

America's puna. Natives traditionally use the plant in a form of tea to treat a cold, pain, 

rheumatism, diabetes, and also as a stomachicum and diureticum. Experiments with aqueous 

extracts proved the antioxidant and immunomodulatory effect of contained polyphenols, but it 

is still unknown which specific substances are responsible for the effects. In addition to the 

isolation and evaluation of the biologically active substances, antiaggregatory, antityrosinase 

and antiparasitic activities will be tested as well. 
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Silybum marianum (L.) Gaertn. is a medicinal herb from family Asteraceae. It is frequently 

used for it hepatoprotective properties in the form of a mixture known as silymarin. Silymarin 

is composed from flavonolignans including silybin A and B, isosilybin A and B, silychristin, 

isosilychristin and 2,3-dehydrosilybin and also flavanonol taxifolin. Pharmacokinetics of pure 

silybin diastereoisomers and identification of their metabolites in rat plasma was recently 

introduced.1 

The aim of the study was to test four isolated compounds silybin A and B, silychristin and 2,3-

dehydrosilybin from silymarin in order to assessment their copper chelation properties at 

(patho)physiologically relevant pH conditions by use of our previously published approaches.2,3 

All tested compounds chelated cupric ions under mildly competitive conditions (hematoxylin 

method). 2,3-dehydrosilybin was shown as the most potent chelator in a more competitive assay 

(bathocuproin method) while other flavonolignans did not chelate neither cupric and cuprous 

ion in this experiment. Evaluation of cupric reduction demonstrated that all tested 

flavonolignans were potent reducing agents. 

In conclusion, 2,3-dehydrosilybin had the strongest copper chelating properties while 

silychristin was the most potent copper reductant. 

 

The study was supported by PRVOUK P40. 
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Vinca minor L. is an ornamental plant from Apocynaceae family commonly used in gardens, 

but it is also a source of alkaloids. So far, more than 45 alkaloids of indole type have been 

isolated from this plant. Indole type alkaloids are known as the source of potential 

anticholinesterase inhibitors for the treatment of Alzheimer's disease1.  

In our study 62 kg of dried aerial parts of V. minor were three times extracted with EtOH, the 

solvent was evaporated under reduced pressure, the extract was dissolved with hot water, and 

filtered. The aqueous solution was adjusted to pH=9–9.5 with 25% NH4OH and alkaloids were 

five times extracted with CHCl3. 454 g of crude extract was obtained after evaporation. 

The mixture of the total alkaloids was divided by means of column chromatography into sixteen 

parts containing alkaloids. Chromatography was performed on alumina using gradually 

enriched petrol–chloroform and chloroform–ethanol mixtures for elution. Subsequently 

combination of flash and repeated thin-layer chromatography led to the isolation of pure 

compounds. 

So far, more than 8 alkaloids were isolated in our study. Chemical structures of compounds 

were elucidated by optical rotation, spectroscopic and spectrometric analysis (NMR, MS) and 

comparison with literature data. Next the human blood acetylcholinesterase (HuAChE) and 

human serum butyrylcholinesterase (HuBuChE) inhibitory activities of them were studied. In 

addition selected compounds were tested for recombinant prolyl oligopeptidase (POP) 
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inhibitory activity and in some cases the parallel artificial membrane permeability assay 

(PAMPA) was performed. 
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Ceramides (Cer) together with free fatty acids and cholesterol form the intercellular 

space of the uppermost skin layer, stratum corneum (SC). This lipid matrix represents the 

proper skin barrier, which protects mammalian organisms against environmental factors 

(endogenous substances, physical radiation) and prevents body from water loss. All Cer 

subtypes are synthesized from their polar precursor glucosylCer (GlcCer) by removing the polar 

part by hydrolytic enzyme β-glucocerebrosidase (GlcCer-ase). A lack of this enzyme leads to 

accumulation of precursors and a disturbed skin barrier function, e.g. in type 2 Gaucher disease. 

The goal of this work was to study the processing of GlcCer to Cer by monolayer lipid 

models of SC. The control monolayers contained GlcCer, free fatty acids and cholesterol in 

equimolar ratio. In order to study the process of Cer formation, GlcCer were gradually (75, 50, 

25, 10, 5 %) replaced by Cer. As a liquid subphase under the monolayers, we tested phosphate 

(pH 7.4) and acetate (pH 5.0) buffer. At low surface pressure (1.5 mN.m−1), the lipids organize 

more spontaneously at pH 5.0 than at pH 7.4, apart from the mixtures with 25 and 50 % of 

GlcCer, which are not influenced by pH. With increasing surface pressure (20 mN.m-1) there is 

similar trend at pH 7.4 like at lower pressure, however, at pH 5.0 the molecular area of the 

mixtures is lower compared to pH 7.4. Surprisingly low area per molecule at 20 mN.m-1 (tighter 

organization of lipids) of mixture with 50 % GlcCer corresponds with low permeability of 

multilayer model membranes. At pH 5.0, compressibility is lower in mixtures containing 

GlcCer than without GlcCer.  By contrast, at pH 7.4, compressibility of mixtures containing 

GlcCer is higher than without it. Langmuir isotherms showed that the dependence of precursor 

concentration in monolayers on tight arrangement of lipid molecules is nonlinear and that pH 
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slightly affects formation of monolayers. It seems that the structure of the polar head influences 

the mutual interactions between lipids during the formation of the SC lipid membranes.  

The study was supported by the Czech Science Foundation (16-25687J) and the Charles 

University in Prague (GAUK 184217 and SVV 260 401). 
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Silk fibers produced by silkworm Bombyx Mori are used in medicine for centuries as biocompatible and 

biodegradable surgical sutures. The native silk fibers after undergoing a process called degumming, 

during which water soluble protein sericin is removed, are composed of protein polymer called 

silk fibroin (SF).1  Being naturally produced polymer, its renewable and biodegradable features 

make SF an attractive environmentally friendly polymer.  

So far, the main applications of SF drug delivery systems have been focused in tissue 

engineering. SF in crystalline form is insoluble in water and any common organic solvent.1 

These properties make the polymer suitable for sustained release drug delivery applications.  

In our work we produced sustained release matrix tablets. Due to the inherent insolubility of SF 

in ethanol, these tablets are resistant to so called “alcohol-induced dose dumping”. A 

phenomenon which leads to faster or immediate release of all drug content, when co-

administered with ethanolic beverages and potential overdosing. 2,3 The issue is especially 

relevant in case of opioid analgetics due to the well-known pharmacodynamic interaction and 

potentifying effect of ethanol on central nervous system.3 Therefore oxycodone hydrochloride 

and tramadol hydrochloride have been selected as model compounds. The results show slower 

drug release with increasing ethanol concentration in dissolution medium and different swelling 

behavior.  

The study was supported by SVV 260 183 
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Multiple pathologies result in liver inflammation1. Inflammatory response is a complex process 

and intracellular receptors23 in macrophages have been found to regulate it. Appropriate carries, 

carrying ligands to these receptors, at size ranging from 100 to 300 nm and negative surface 

charge can be passively targeted to liver and uptaken by macrophages4.  Subcellular dimensions 

of nanocarriers enable their uptake by targeted cells and action on intracellular level. Poly(DL-

lactic-co-glycolic acid) (PLGA) is a biocompatible polymer, its biodegradability results in a 

sustained release profile of the encapsulated drug5. In our study, both linear and branched PLGA 

polymers were utilised. Screening through various types of stabilizers, in combination with 

different preparation methods was carried out. Nanoprecipitation method was used to 

encapsulate a fluorescent dye Rhodamine B also known as a ligand for aforementioned 

intracellular receptors. Particle size, polydispersity index and zeta potential confirmed stable 

negatively charged nanoparticles sized from 180 to 320 nm with polydispersity of acceptable 

values. Dissolution tests indicate desired sustained release profiles in range of days varying in 

respect to the utilized polymer. Such NP parameters together with promising relative 

encapsulation effiency up 90% meet the requirements for targeted drug delivery formulations. 

The study was supported by SVV 260 401 and GACR 303/12/G163.  
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Aim of our work is to prepare polymeric nanoparticles from originally synthesized 

biodegradable branched polyesters with intent of achieve prolonged response, and to reduce 

adverse effects of selected incorporated drugs (terbinafine hydrochloride, rifampicin, siRNA). 

We used aliphatic starlike polyesters branched on tripentaerythritol of average molecular 

weight (Mw) 17400, and branched on poly(acrylic acid) with Mw 14400. Nanoparticles were 

prepared using modified nanoprecipitation method.1 Firstly, we prepared organic phase 

consisted from solution of polyester in dimethyl sulfoxide, in which specific amount of drug 

was dissolved. Different concentration of surfactants in water represented aquaeous phase. The 

aqueous phase at room temperature was placed on magnetic stirrer and stirred at medium speed. 

Then the organic phase was added dropwise into the aqueous phase, stirring proceeded for 30 

minutes. We monitored multiple parameters such as particles size, polydispersity and zeta 

potential using Zetasizer Nano ZS by Malvern. The size of the nanoparticles were 100-250 nm, 

and could be modify by concentration of the polyester and mixing technique of phases. For 

analysis, we used HPLC, fluorometer, or spectrophotometer, according to analyzed drug. 

Dissolution tests showed prolonged release of incorporated drugs, which we attribute to the 

gradual swelling and degradation of the polyester in an aqueous medium.2 Examined polyesters 

are perspective, original, and suitable for further observation. 

 

The study was supported by SVV 260 401 
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Pellets are very popular in pharmaceutical technology because they have spherical shape, 

smooth surface, narrow particle size distribution and excellent flow properties. They are very 

often used as drug carriers; a drug is either included into a pellet matrix or onto a pellet surface. 

However, according to our previous experiments, pellets themselves are not suitable to be used 

as a tablet filler and they need to be mixed with other additives to achieve a mixture with 

appropriate compaction properties.1 

Hence, this study deals with the evaluation of compressibility of microcrystalline cellulose 

pellets Cellets® 100 (C100), powder microcrystalline cellulose Comprecel 102 (MCC) and their 

mixtures. Nine mixtures with different ratio of C100 and MCC were prepared and compacted 

under ten compaction forces in a range of 2 – 20 kN. The radial strength2 and elasticity of 

prepared tablets were evaluated.3,4  

The results showed that the radial strength of the tablets increased with the rising concentration 

of microcrystalline cellulose in the mixture. In accordance with the generally recommended 

optimal range of the tablet tensile strength 0,56 - 1,12 MPa, the mixtures containing 60 and 

70 % of pellets were the most promising for the tablet preparation. However, further studies 

involving tablet friability, disintegration and dissolution testing are necessary. 

 

The study was supported by SVV 260 401.  
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One of the trends of modern pharmaceutical technology is a formulation of dosage forms with 

enhanced dissolution rate and improved bioavailability of poorly soluble active ingredients. The 

scientific literature describes different methods improving bioavailability, however, the 

preparation of liquisolid systems (LSS) seems to be one of the most promising and innovative 

techniques among them. The basic principle of LSS formulation is a conversion of the drug in 

the liquid state into an apparently dry powder by its blending with specific carriers. The carrier 

particles are subsequently coated with a highly absorptive material giving the LSS the desirable 

flow and compression characteristics.1  

Properties of LSS can be influenced by many factors, such as a solubility of the drug in the 

chosen solvent, properties of used excipients and calculations of the required amounts of carrier 

and coating material. Therefore, the presented work aimed at the determination of the optimal 

combination of the solvent, carrier and coating material for the preparation of LSS. The 

flowable liquid retention potential of several carriers and coating materials for three non-

volatile hydrophilic solvents was measured. According to the obtained results, the compressible 

liquid retention potential of the granulated form of magnesium aluminometasilicate (Neusilin® 

US2) for these solvents was evaluated. It was observed that the tablets containing 55 % of 

polyethylene glycol 400 and 60 % of polyethylene glycol 200 fulfilled all requirements given 

by the Ph.Eur.. Subsequently, the processing properties of these mixtures, e.g. the optimal 

compression pressure and compaction behavior with the varying amounts and types of coating 

materials etc., were investigated for the possible use in dosage forms. 
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Wound healing presents very complex and dynamic process. Metabolism of amino acid 

arginine plays an important role in this process. It is a precursor for synthesis of nitric oxide, 

proline, hydroxyproline and polyamines. Arginine also stimulates the release of growth 

hormone, insulin-like growth factor 1 and other compounds that significantly influence wound 

healing1. 

The aim of this study was developed UHPLC-MS/MS method for the determination of 

L-arginine and its metabolites L-ornithine, L-citrulline, agmatine in a fluid obtained from non 

healing wounds. Several stationary phases were tested and compared for the optimal retention 

and separation of these polar analytes: HILIC, F5, two modifications of C18 and BEH Amide. 

The optimal conditions were applied for the determination of these molecules in real patient 

samples with simple sample pretreatment procedure. The study was performed using Nexera® 

UHPLC system with a Triple Quadrupole Mass Spectrometer LCMS 8030 (Shimadzu, Japan) 

operating in ESI positive mode.  

In future, this method will be useful for the direct monitoring of arginine metabolism in 

chronic wound which can contribute to improve the therapy. 

 

The study was supported by project SVV 260 412, MH CZ – DRO (UHHK, 00179906). 
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Omeprazole is one of the most widely used drugs from the group of proton-pump inhibitors 

(PPIs). Due to the instability of omeprazole in acidic conditions, enteric-coated tablets or 

extended-release capsules are commonly used dosage forms. This kind of drug administration 

is not convenient in pediatric and another patients having problems to swallow solid dosage 

form. Thus, individually prepared oral suspensions of omeprazole facilitate the administration 

and the dosage.1,2 

A simple and fast ultra-high-performance liquid chromatography method with UV detection for 

the separation and quantification of omeprazole and its impurity of omeprazole and 

methylparaben (the internal standard) in six extemporaneous suspensions was developed and 

fully validated. Separation was performed using 1.7 µm porous shell particles (KinetexTM C18, 

50 × 2.1 mm) in combination with an isocratic elution of a phosphate buffer and acetonitrile. 

The separation of all compounds was achieved within 2 minutes. The method was successfully 

applied during a stability evaluation of the developed formulations, which are now being used 

in the therapy of acid-related disorders in paediatric patients. Results of stability study will be 

presented. 

 

The study was supported by Project SVV 260 412. 
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Derivatives of thiamine and pyridoxine have crucial role in cellular metabolism. Discrepancies 

in their status have serious deleterious effects. Manifestation is often vague and may be easily 

overlooked 1. Therefore, monitoring of vitamin status has large importance especially in 

patients with intensive care. Methods for simultaneous determination of thiamine, its mono- 

and diphosphate derivatives with an active form of vitamin B6 - pyridoxal-5-phosphate are still 

not widely established in diagnostics 2. 

Novel HPLC-FLD method with pre-column derivatization was developed, optimized and 

validated for the simultaneous analysis of thiamine and its derivatives with pyridoxal-5-

phosphate in whole blood. Separation was accomplished by Meteoric Core-BIO C-18 core-

shell column (100 × 4.6 mm, YMC, Germany) protected with SecurityGuard C18-WP guard 

column (10 × 4.6 mm, Phenomenex, USA). During gradient elution all target compounds were 

eluted within 15 minutes. Limits of detection are below clinically important values. Recoveries 

were in the range of 90 to 110% for all analytes. Bioanalytical method will be further 

implemented into routine practice and used primarily for the determination of thiamine and its 

derivatives in patients with supplementary nutrition therapy, where fluctuating level of 

metabolically active vitamins are associated with the occurrence of possible complications. 

 

The study was supported by Project SVV 260 412 and by University Hospital in Hradec 

Králové, 00179906. 
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The analysis of weak protonated bases by RP-HPLC has always been challenging when using 

acidic or neutral mobile phases due to significant peak tailing and subsequent decrease of 

chromatographic resolution and increase of detection limits. Charged Surface Hybrid (CSH) 

columns are mixed mode stationary phases based on silica/ethylene hybrid particles (BEH). 

They are prepared by binding a controlled number of amine groups to these particles. Therefore, 

higher peak capacities for separations of positively charged analytes when using the low ionic 

strength acidic mobile phases, as well as symmetric peak shapes, and higher efficiency are 

possible due to positively charged pore surface with protonated amine groups at pH less than 

3.  

The screening was performed on three CSH columns (CSH C18, CSH Phenyl-Hexyl, CSH 

Fluoro-Phenyl) using gradient elution and pharmaceutically important compounds with basic, 

neutral, and also acidic properties. The study was carried out on UHPLC system Acquity UPLC 

with UV detection at 254 nm. The mobile phase consisted of acetonitrile and acidic aqueous 

solution or buffer with low ionic strength. The analyses with aqueous solutions (containing 

formic acid, hydrochloric acid, sulfuric acid, phosphoric acid, methanesulfonic acid, or 

perchloric acid) and buffers with different pH (1.0 – 3.1) and concentrations (0.01 – 0.5 %) 

were carried out.  

Thus, monovalent and multivalent mobile phases with different ionic strengths were tested. The 

ionic strength was the decisive parameter for retention time shifts of strongly basic compounds 

and was correlated as the logarithm of mobile phase ionic strength. 

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 SVV 260 412/2017 
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Patients suffering by chronic kidney disease, undergoing frequent haemodialysis (HD) 

treatment present significantly elevated level of oxidative stress (OS) and chronic inflammation 

caused by HD treatment itself, besides the disease conditions. The long-term contact of blood 

with artificial materials causes overstimulation of polymorphonuclear cell with subsequent 

inflammatory reaction and elevated OS leading to other severe complications by these patients. 

Polysulfone (PS) is nowadays the most used polymer for HD membranes due to its improved 

biocompatibility. Nevertheless, to minimize the negative effect of HD procedure, the bioactive 

hollow-fibre PS membranes modified with vitamin E are commercially used. 1  

In the present work, flat sheet PS membrane was prepared, for laboratory purposes to mimic 

HD procedure, using spin coating technique, followed by phase inversion process. Developed 

PS membrane was optimized and tested to fulfil the removal characteristics required for HD. 

The antioxidant-enriched membranes were prepared by dissolving α-tocopherol or α-lipoic acid 

in N-methyl-2-pyrrolidon, during PS solubilisation process. The release of α-tocopherol or α-

lipoic acid from the membrane, during the phase inversion, was quantified by fluorometry and 

UV spectrophotometry, respectively. Both types of enriched membranes were tested for 

separation characteristics and their antioxidant activity was evaluated by FRAP assay.  

Obtained results show that membranes enriched with α-lipoic acid, compared to α-tocopherol, 

show better separation characteristics of biomolecules. However, the antioxidant activity was 

higher by the membranes coated with α-tocopherol.  

To assess the capability of both types of enriched membranes to reduce OS, the in vitro tests 

with blood from HD patients should be further conducted. 

 

This work was supported by the Charles University Grant Agency, project GAUK No. 860216  
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The interest in ultra-high performance supercritical fluid chromatography (UHPSFC) 

separations in the field of impurity profiling is continuously growing. About seventy different 

pharmaceuticals were analyzed by UHPSFC with UV and mass spectrometry detection in first 

part of this study. Ten different quality control mixtures were selected and on a top of this, 

several beta blockers were added to this study in order to reflect the behavior of very basic 

compounds. Eight stationary phases (Torus diol, Torus diethylamine, Torus 2-picolylamine, 

Torus 1-amino anthracene, BEH 2-ethylpyridine, BEH, CSH pentafluorophenyl and HSS C18 

SB), 3 modifiers (methanol, ethanol, isopropanol), 3 modifier blends (methanol/acetonitrile, 

methanol/ethanol, ethanol/acetonitrile), and 5 additives in methanol (0.1% formic acid, 10 

mmol/L ammonium formate, 10 mmol/L ammonium acetate, 0.1% ammonium hydroxide and 

2% water) were tested in an attempt to find the most generic UHPSFC conditions. This 

approach resulted in UHPSFC methods for the determination of composition of 10 quality 

control mixtures. Their validation was necessary to prove their applicability in pharmaceutical 

quality control and for the determination of impurities at low concentrations. Using the best 

chromatographic conditions that emerged from the screening, four mixtures (atomoxetin, 

atorvastatin, estradiol, ticagrelor) were almost baseline separated. However, they required 

optimization, mostly due to limited resolution between active pharmaceutical ingredient and 

following impurity. Six mixtures (abiraterone, ezetimibe, enzatulamid, agomelatine, vardenafil, 

dasatinib) were separated completely and generic methods used in the screening were validated 

either directly or after a fine tuning. The selected validation parameters followed the ICH 

guideline and included system suitability test, linearity, accuracy, and precision. 

The study was supported by the Project of Specific Research, SVV No. 260412/2017, and by the 

STARSS project (Reg. No. CZ.02.1.01/0.0/0.0/15_003/0000465) co-funded by ERDF. 

mailto:plachkka@faf.cuni.cz


48 
 

  

NANOFIBROUS POLYMERS AS EXTRACTION SORBENTS IN A 

SAMPLE PREPARATION 

 

RAABOVÁ, H., HÁKOVÁ, M., CHOCHOLOUŠOVÁ HAVLÍKOVÁ, L., ŠATÍNSKÝ, D. 

 

Department of Analytical Chemistry, Faculty of Pharmacy in Hradec Králové, Charles University,  

Czech Republic 

e-mail: raabovah@faf.cuni.cz 

 

The nanofibers and their application are very popular topic of current research. Many papers 

about the nanofibrous polymers application in different fields of science have been published. 

One of this is an analytical chemistry, especially in a sample preparation procedure. This is an 

important part of the analysis when interferences are removed from a sample and an analyte is 

pre-concentrated. At this time, new trends in the sample preparation methods are focused on 

using lower sample volumes, to achieve a higher specifity and selectivity, a lower consumption 

of organic solvents and fully automated methods. One of these trends is a search for new sorbent 

materials for solid phase extraction (SPE). SPE is the most used sample preparation method for 

liquid samples because of its simplicity and wide range of application. 

The nanofibers have a good potential to be one of new sorbents for SPE trough their high 

specific surface area. In this project, polyamide 6 nanofibers prepared by electrospinning at the 

Technical University of Liberec were tested. These nanofibers were packed into a SPE cartridge 

and their extraction efficiency was tested and evaluated for several pharmaceutical substances, 

namely parabens, steroids, flavonoids, and lipophilic insecticides fenoxycarb and permethrine. 

A selection of these substances was based on their different polarity, hydrophilic-lipophilic 

properties and molecular weight. The sample concentration and extraction conditions were 

optimized at the beginning of this experiment. HPLC coupled to spectrophotometric detection 

was utilized for the evaluation of the amount of extracted analytes.  

Some practical aspect of using the nanofibers (e.g. fabrication, packing and time of extraction) 

were also studied in this work. 

The authors would like to acknowledge financial support of specific research, no. SVV 260 412.  
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“Continuous magnetic stirring-assisted dispersive liquid-liquid microextraction“ followed by 

dispersive analyte back-extraction to an aqueous acceptor phase is presented as a novel 

automated sample pretreatment method for preconcentration of an analyte from a large volume 

of the liquid sample. The procedure was automated using Lab-In-Syringe (LIS) technique. 

Mono-nitrophenols (o-, m-, and p-) were selected as model analytes known for their 

environmental impact. 

The LIS flow technique uses the void of the syringe pump of a Sequential Injection Analysis 

(SIA) system as a size-adaptable extraction chamber. A continuous flow of sample provided by 

an additional pump is enabled by the secondary inlet in the syringe. First, the extraction solvent 

was aspirated into the syringe and the syringe was then filled with the sample for pre-

concentration. The solvent was dispersed using a magnetic stirring bar inside the syringe that 

was driven by an external rotating magnetic field. During the extraction, the sample was 

dispensed continuously using a low flow rate through the syringe void. After extraction, back-

extraction to an aqueous acceptor phase was carried out and followed by spectrophotometric 

detection. 

LIS operation mode, parameters of extraction including volume and type of the extraction 

solvent, flow rate and stirring rate, as well as parameters of back-extraction such as back-

extraction solution type and concentration were optimized. The method was adopted for 

measurement of nitrophenols in surface water. Spectral analysis was applied for the 

quantification of the three isomers. The limits of detection for o-, m-, and p- nitrophenol 

(λ=400 nm) were 0.14, 0.26, and 0.02 µmol/L, respectively. Three samples with a volume of 

26.5 mL could be extracted in one hour. 
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The major advantages of this technique in addition to typical characteristics of LIS are 

continuous operation mode, which allows the use of large sample volumes, and consequent 

achievement of high pre-concentration factors exceeding 50. 

 

The study was supported by specific research No. 260 412/2017. The authors gratefully 

acknowledge the financial support of the project STARRS reg. No.: 

CZ.02.1.01./0.0/15_003/0000465 funded by ERDF. 
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Solid phase extraction (SPE) is an important part of sample analysis. Recent trends in SPE 

based methods are focused on finding of new sorbents and new approaches. Nanofibrous on-

line SPE HPLC techniques fulfill both branches of modern trends in sample preparation. 

Nanofiber polymers have a great potential as sorbents due to their variability (chemical 

properties) and enhanced surface area (small fiber size) and on-line system ensures the 

repeatable and reproducible conditions of analysis with minimal demand on operator’s skills. 

Electrospun nanofibers are formed via electrospinning technology. Electrospinning, using 

strong electrostatic field for creation of polymer fibers from polymeric melt or solution, is 

elegant widely used technique for obtaining nanofibers. It can be used alone, creation of base 

polymeric nanofibers, or in combination with other fiber producing technology, creation of 

composite materials.  

In this project various types of electrospun nanofibers were tested as new undescribed sorbents 

for on-line SPE HPLC determination of some biologically active substances (e.g. bisphenol A, 

ochratoxin A, carbaryl and some pyrethroids). Materials, included in this study were nylon 6, 

polyvinylidene difluoride (PVDF), polycaprolactone (PCL), polyethylene, and polystyrene 

nanofibers and some composite materials, mixture of nanofibers and microfibers (PCL/PVDF, 

PCL/PCL). 

New on-line SPE HPLC methods using nanofibers as sorbents were developed, validated and 

applied on real samples (river water, soil and beer). 

 

The study was supported by specific research, no. SVV 260 412 and GAČR project no. 17-

08738S. 
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Phenolic compounds in different fruit types represent a group of substances with wide range of 

physico-chemical properties and contain at least one aromatic ring and more than one hydroxyl 

group. Phenolic compounds are mostly analyzed using reversed phase liquid chromatography 

with a gradient elution. The impact of different chromatographic conditions on separation 

efficiency was studied. Standard solution of main phenolic compounds including gallic acid, 

chlorogenic acid, epicatechin, rutin, phloridzin, quercetin, and phloretin, and methanolic apple 

extract were used in optimization. 

The effects of mobile phase with pH values of aqueous component varying from 1.8 to 2.8, a 

column length of 100 and 150 mm, a particle size of 3 and 5 µm, type of particles including 

fully porous, core-shell, and multilayered, and columns packed with specially modified 

stationary phases for the separation of polar substances were tested. Mobile phase composed of 

acetonitrile and acidified aqueous component under the flow rate of 1 mL min-1 with gradients 

of different profiles were eventually tested for the separation of standard mixture and apple 

extracts. 

 

The study was supported by specific research project No. SVV/260412/2017 and project of 

Technology Agency of the Czech Republic No. TAČR TJ01000151. 
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Current clinical studies concerned with antiviral drugs show a great inter-individual variability 

of plasmatic concentrations even between patients with the same dosage. Antiviral drugs are 

known as substrates for some intestinal transporters important for their absorption and treatment 

effectivity. However, the common therapeutic monitoring is based on monitoring of viral load, 

not on the monitoring of the antiviral drug levels in plasma. So far, only few antiviral 

compounds have been monitored for their membrane transport through intestinal barrier or their 

membrane transport was not evaluated at all. For this purpose, the Caco-2 cells serve as 

common absorption model for orally administered drugs. Samples originated from these 

experiments are complex mixtures with a high content of compounds including salts, glucose, 

vitamins, and albumin, and are limited in volume to 50-200 µL. 

 

In this study, tenofovir disoproxil fumarate (TDF) and its two metabolites (tenofovir, tenofovir 

monoester), sofosbuvir, and ledipasvir, were analyzed. Metabolites of TDF were analyzed due 

to quite fast metabolism and pharmacologic properties. The sofosbuvir and ledipasvir are 

commonly used in HIV therapy in combination with other drugs for their complementary effect. 

Different chromatographic modes such as RPxHILIC, mobile phase composition, additives, 

and stationary phases were tested during the optimization of method using the UHPLC-MS MS 

instrumentation. The compounds were detected in selected reaction monitoring mode with 

detailed optimization for each compound. Very important part of the analytical method was the 

sample preparation step. This step could not be accomplished via regular extraction due the 
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small volume of the sample; therefore, use of microextraction techniques was needed. The 

liquid-liquid microextraction was selected with the different extraction solvents optimization 

as the method of choice for the sofosbuvir. The best conditions for extraction, chromatography, 

and detection will be used for biological experiments and the method will be validated.  

 

The study was supported by project GAUK 1600317, SVV 260 412 /2017 and by the STARSS 

project (Reg. No. CZ.02.1.01/0.0/0.0/15_003/0000465) co-funded by ERDF.  
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Inhibitor of topoisomerase II - sobuzoxane (SBZ) was synthesized as a prodrug of an anti-

cancer agent ICRF-154 to improve its solubility and bioavailability. Furthermore, thanks to its 

structural similarity to dexrazoxane, the protective effect of SBZ on anthracycline-induced 

cardiotoxicity is under investigation. Although SBZ is approved as an anticancer drug in Japan, 

data on its bioactivation in biological matrices are scarce. Therefore, our aim was to conduct a 

bioactivation study of SBZ and ICRF-154 in several biological matrices and compare the results 

with our data collected on its close analogue - dexrazoxane (DEX). 

SBZ (100 µM) was incubated with neonatal ventricular rat cardiomyocytes (NVCM), in the 

cell culture medium and in rabbit plasma for 24 hours. This experiment was followed by 

stability study of ICRF-154 and its open-ringed metabolite EDTA-diamide in the cell culture 

medium and plasma. For chromatographic assay, NVCM cells and plasma were treated with 

protein precipitation, cell culture medium was simply diluted. All analyses were performed on 

reversed-phase Zorbax SB-Aq column using Nexera UHPLC system coupled with LCMS-8030 

triple quadrupole mass spectrometer with ESI ion source (Shimadzu). Mobile phase composed 

of 1 mM ammonium formate and methanol in a gradient mode provided the best separation of 

all analytes and corresponding internal standards in 13 min. 

Inside NVCM cells very low concentrations of SBZ along with high concentrations of 

ICRF-154 were determined. ICRF-154 was then gradually metabolized to EDTA-diamide. 

The rapid degradation of SBZ was also observed in the cell medium without the NVCM and in 

rabbit plasma. The slower biodegradation of ICRF-154 was verified by an in vitro experiment. 

EDTA-diamide was stable in all tested media for 24 hours. 

The study was supported by Charles University (projects GAUK 344 615 and SVV 260 401). 
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Sample preparation plays a key role in modern analytical methods. It usually takes more than a 

70% of time of the entire analytical process. Supercritical fluid extraction (SFE) is becoming 

very popular because it is environmentally friendly and can be used in wide range of 

applications. The advantages of this methods result from the properties of CO2 that is used as 

the preferred extraction solvent. It has low viscosity and high diffusivity facilitating passage of 

extraction fluid through the solid sample. This property permits fast extraction in mere tens of 

minutes. Moreover, the change in CO2 temperature and pressure that affects the solvent strength 

allows extraction of compounds with various polarity in different fractions. Polarity of CO2 can 

be increased via addition of polar organic solvent such as methanol and ethanol. Use of CO2 

with a small volume of organic solvents allows the effective preconcentration of isolated 

compounds. SFE can be carried out in dynamic and static extraction operation modes where the 

flow-rate of solvent and time of extraction, both of which affect the mass transfer and the 

recovery of extraction, must be optimized. SFE can be readily automated and its on-line 

coupling with separation approaches represent the additional advantages. The contemporary 

SFE instrumentation allows the change of conditions during the extraction. Thus, the isolation 

of fractions containing biologically active compounds with various properties is possible to 

achieve in a single extraction run. 

The study was supported by SVV 260 412 (2017), and the project STARSS reg. no.: 

CZ.02.1.01/0.0/0.0/15_003/0000465 funded by EFRR. 
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Dexrazoxane (DEX) is the only approved, clinically used drug effective in protection of 

myocardium against anthracycline-induced toxicity. JAS-2 was synthesized as a novel analogue 

of DEX. Pilot studies indicate that JAS-2 is more effective in protection of neonatal rat 

cardiomyocytes from toxic effect of anthracyclines as compared with DEX. Due to the poor 

solubility of JAS-2 in water, a pro-drug with a code name - GK-667 was prepared. Bioanalytical 

method for investigation of GK-667, its conversion to the active form as well as further 

metabolism of JAS-2 is needed. The aim of this project is 1) to developed and validate UHPLC-

MS/MS method for determination of GK 667, JAS-2 and its metabolite (JAS2met) in cell culture 

medium - DMEM and 2) to apply it for the stability/activation study. The UHPLC system 

coupled with a triple quadrupole mass spectrometer with ESI+ ion source was used (both, 

Shimadzu, Japan). The analysis was achieved on Luna Omega Polar column (100 x 3.0 mm, 

2.5 μm) protected with a guard column. A mixture of ammonium formate and acetonitrile in a 

gradient mode was used as a mobile phase. DMEM samples were treated by dilution using 

water (JAS2met) or 2% formic acid (JAS-2, GK-667). Method was validated according to FDA 

guideline (GK-667 and JAS2met: 1-100 µmol/l,  JAS-2: 5-100 µmol/l, R2 ≥ 0.991). Stability 

study on GK-667 and JAS-2 (100 μmol/l) was conducted in DMEM at 37°C in vitro. It shown 

that GK-667 is rapidly converted to JAS-2, which is slowly degraded to JAS2met. In comparison 

with the conversion of DEX to its metabolite - ADR-925, JAS-2 degraded faster to its 

open-ringed metabolite. 

 

The study was supported by the Charles University in Prague (projects GAUK 1550217 and 

SVV 260 401)
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Electrospun nanofibers (NF) have gained a lot of attention during the last years due to their 

unique features such as a large surface-to-volume ratio, possibility of using natural materials, 

and the possibility of customized chemical modification. Apart from their novel 

implementation e.g. in medicine, NF are currently in the focus of analytical chemists for their 

great potential as a sorbent in solid phase extraction (SPE) techniques. 

Sequential injection analysis (SIA) system comprising a piston pump, a switching valve, and a 

suitable detector is an advantageous tool to study the potential of NF as extraction sorbent 

offering simple operation, flow manipulation, and fast results evaluation. In this work, we 

studied handling, packing, and use of different geometries and devices to engage NF in a SIA 

system for the first time. Both planar arrangements and column format were studied. A specially 

designed 3D-printed holder allowing to house a single sheet of NF was chosen as the most 

suitable device due to the low amount of NF required, low backpressure, and minimized dead 

volume compared to the column format. 

The extraction capacities of polyvinylidene fluoride, polyamide, polystyrene, polylactic acid, 

polycaprolacton and polyacrylonitrile NF were tested with model analytes differing in their 

physical-chemical properties. Retention of the molecules was evaluated from peak height 

measurements and the results will be presented. 

 

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. The authors also acknowledge the 

support of the Czech Science Foundation through project No. 17-08738S. 
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A sequential injection analysis (SIA) system for the determination of the herbicide 2,4-

dichlorophenoxyacetic acid (2,4-D) in natural waters, which uses a polymer inclusion 

membrane (PIM) with 20% Aliquat 336 as the carrier, 10% 1-tetradecanol as a modifier, and 

70% poly(vinyl chloride) as the base polymer for on-line analyte extraction and 

preconcentration has been developed. PIMs are extracting liquid membranes that offer 

improved stability compared to supported liquid membranes. They have been used successfully 

in the past for on-line extraction in flow injection analysis 1-3. After preliminary testing using 

batch-conditions, the SIA system parameters have been optimized and will be validated with 

the analysis of water samples. 

 

The study was supported by the STARSS project CZ.02.1.01/0.0/0.0/15_003/0000465,  

co-funded by ERDF, and by the Mobility Fund of the Charles University. 
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Candida albicans (CA) is a common part of human microbiota, typically present in oral cavity, 

gastrointestinal tract, and vagina. The quorum sensing is a system, which regulates population 

density of the microorganisms and enables them to respond to changing physiological and 

environmental factors including human body. In case of CA quorum, sensing molecules are 

represented with farnesol and tyrosol. In general, farnesol blocks the morphogenic switch from 

yeast to hyphae and tyrosol supports it. 

Vaginal swabs were collected and diluted in phosphate buffer saline solution. Total of 68 

patients and 14 healthy controls with and without vulvovaginal discomfort were analyzed. 

Presence of CA and its morphotypes (blastoconidia versus pseudo/hyphae) and culture 

positivity were also defined. 

The study aimed at correlation of metabolomic data to microbiological evaluation of chronic 

vulvovaginal discomfort. Firstly, the MS full scan spectra were used for identification of 

features detected using the following parameters: minimum peak width 2 s, signal to noise ratio 

larger than 10, and <5 ppm mass accuracy. Secondly, the principal component analysis (PCA) 

of individual patients, CA negative control, and pooling of samples were carried out. PCA of 

previously detected features and their dysregulation were distinguished as clusters, which 

correlated to microbiological parameters including pH, Nugent score, co-existence of different 

bacteria such as Gram negative Coccobacillus and Lactobacillus, and presence of Candida 

albicans.  

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, SVV 260 412/2017 and Ministry of Health of the Czech Republic grant nr. 

15-29225A. 
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The project is focused on the development and application of capillary electrophoretic (CE) 

method allowing separation of structurally similar Silybum marianum flavonolignans, namely: 

silybin A (SBA), silybin B (SBB), isosilybin A (ISBA), isosilybin B (ISBB), silychristin (SCH), 

silydianin (SD) and their precursor taxifolin (TX) occurring in Silymarin complex.  

The method development involved optimization of a number of experimental conditions such 

as concentration of boric acid, type and concentration of cyclodextrins, volume fraction of 

organic modifier, pH of the background electrolyte and length of capillary. Optimal background 

electrolyte was: 100 mM boric acid of pH 9.0 (adjusted with 1 M NaOH), 5 mM heptakis(2,3,6-

tri-O-methyl)-β-cyclodextrin and 10% (v/v) methanol. The separation was carried out in a fused 

silica capillary (internal diameter 50 µm, total length 80.5 cm and effective length 72 cm), with 

applied voltage 25.0 kV and UV detection at 200 and 320 nm. Base-line separation of all 

flavonolignans, including diastereomers SBA/SBB and ISBA/ISBB with resolution 1.73 and 

2.59, respectively, was attained. The method was validated and subsequently applied to CE 

analysis of dietary supplements and a drug containing the silymarin complex.  

 

The study was supported by SVV 260412/2017. 
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The antiviral agents are often administered in combination pharmacotherapy. Therefore, their 

administration increases the risk of drug-drug interactions on ABC transporters that can 

potentially lead to failure of the treatment. For this reason, the understanding of the ABC 

transporters-mediated drug-drug interaction is important for safety and effectivity of the 

therapy. The aim of this project was the study of drug-drug interaction of sofosbuvir with other 

antiviral agents. Transport experiments were based on two buffer compartments, i.e. Hank’s 

Balance Salt Solution, pH 6.5 or 7.4 with 1% albumin, separated by the Caco-2 cells monolayer, 

which served as the transport medium for the drug. The main analytical assignment was to 

develop and validate method for the determination of sofosbuvir in the buffer compartments.  

Liquid-liquid extraction was used for the sample preparation with butyl acetate as the optimal 

extraction solution. Sofosbuvir was quantified using ultra high-performance liquid 

chromatography coupled with tandem mass spectrometry in the selected reaction monitoring 

(SRM) mode. The optimized chromatographic analysis in ACQUITY UPLC BEH HILIC 

2.1×100 mm (1.7 µm) column was carried out in 3 min long isocratic HILIC elution with the 

mobile phase comprising 80:20 acetonitrile and 10mmol/L ammonium acetate pH 6.0 at a flow 

rate of 0.3 mL min-1. Our method was validated and subsequently applied for the samples 

obtained from the transport experiments. The results confirmed the presence of efflux 

transporters. In future, interactions of sofosbuvir with other antiviral drugs will be evaluated. 

The selectivity of UHPLC-MS/MS method will be improved by using isotopically labeled 
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internal standards and by further optimization of separation to achieve separation of coeluting 

antiviral agents. 

 

The study was supported by the STARSS project (Reg. No. 

CZ.02.1.01/0.0/0.0/15_003/0000465), the Project of Specific research, SVV 260412/2017 and 

the project GAUK 1600317. 
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Obesity is a serious health problem worldwide and is associated with increased risk of chronic 

diseses such as cardiovascular diseases, metabolic syndrome, and diabetes mellitus. The finding 

of the molecular mechanisms involved in adipogenesis could lead to the identification of novel 

biomarkers and therapeutic targets in treatment of obesity and  potentially developing of anti-

obesity drugs. Excessive cellular acummulation of reactive oxygen species (ROS) causes cell 

damage and is involved in a wide range of human diseases, including obesity and obesity-

related pathologies. Cellular antioxidant system, that maintains the cellular balance of ROS, 

consists of non-enzymatic and enzymatic systems, including glutathione peroxidases (GPxs). 

GPxs, catalyze the reduction of H2O2 or organic hydroperoxides to water or the corresponding 

alcohols, and act also as sensors to transfer the message to its interacting proteins. Results of 

many studies showed that knockout of some GPx has fatal consequences, and changes in GPx 

expression are connected with severe pathologies, including obesity and diabetes. Therefore, 

findings of the regulatory mechanisms involved in GPxs expression are of a great importance. 

The one of significant way in regulation of GPxs expression are microRNAs (miRNAs). 

MiRNAs are small non-coding, single-stranded RNA molecules consist of about 22 nucleotides 

responsible for the negative posttranscriptional regulation of a variety human genes, hybridize 

mostly to 3´untranslated region. Among other, the abberant expression of miRNAs may be 

associated with some disorders and diseases. In this study we decided to reveal the possible 

association between GPxs, microRNAs, and obesity and observe the effect of excessive fructose 

in the diet. For our experiment, we used standard high fat diet obesity mice model with or 

without fructose administration. We observed changes in the expression of GPxs and selected 

miRNAs, in liver and three types of adipose tissue (brown, visceral, and subcutaneous).  
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Monoterpenes R-pulegone (PUL) and R-menthofuran (MF) are major constituents of several 

plants and essential oils (e.g. peppermint, pennyroyal) used for flavoring foods and drinks, for 

herbal medicinal products and cosmetics. MF is the major metabolite of PUL in the body and 

they both display similar hepatotoxicity in rodents. Exposure to PUL and MF is primarily 

through food products and beverages flavored with spearmint oil, peppermint oil, or synthetic 

PUL. Serious/lethal cases of intoxication from pennyroyal oil with a high content of PUL 

indicated first that it is a potent hepatotoxin. Tolerable daily intake for PUL and MF has been 

set for food at 0.1 mg/kg bw however, doses exceeding that are commonly encountered in 

herbal medicinal products. 1 Despite a large number of PUL and MF toxicity and metabolism 

studies, vast majority of them are limited to rodents, making it difficult for regulatory authorities 

to apply the information to humans. In our experiments, 5 human liver samples received from 

surgery were used to gain precision-cut liver tissue slices, which were cultivated for 24 hours 

in the presence of PUL and MF to determine acute toxicity in humans ex vivo. The half maximal 

inhibitory concentration (IC50) for PUL and MF was determined to be 293 µM and 418 µM, 

respectively. We are planning to also determine influence of these hepatotoxicants on 

expression of liver enriched miRNAs (e.g. 122-5p, 885-5p, 192-5p, 125b-5p), since there is to 

our knowledge no such a study validating liver slices on miRNA level. 

 

The study was supported by by the Czech Science Foundation (grant No. P303/12/G163) 
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Anthracyclines (ANT) such as daunorubicin or doxorubicin are among the most effective 

anticancer drugs, but their use is hampered by their irreversible cardiotoxic side effects. 

Dexrazoxane (DEX) is the only compound that has shown considerable cardioprotective 

potential against ANT cardiotoxicity in experimental studies as well as in randomized clinical 

trials.1 Latest studies suggest that its activity is caused by catalytic inhibition of 

topoisomerase II.2 However, its use in clinical practice is limited due to its high price and 

potential to increase some side effects of ANT (e.g. myelotoxicity). Therefore, in this work we 

prepared and studied DEX analog JAS-2 and, due to its poor solubility in water, also soluble 

JAS-2 prodrugs. 

JAS-2 as well as its prodrugs significantly protected isolated neonatal rat cardiomyocytes 

against toxicity induced by daunorubicin. Especially in lower concentrations, their 

effectiveness was significantly higher than the effect of DEX. Whereas they are 

topoisomerase II inhibitors and act on the same enzyme as ANT, we also studied their impact 

on cell proliferation and ANT antiproliferative activity. All studied compounds showed 

significant antiproliferative activity in HL-60 leukemic cell line also better than DEX. None of 

studied compounds compromised the antiproliferative effect of daunorubicin, thus they can be 

further developed as potential cardioprotective agents against ANT-induced cardiotoxicity. 

 

The study was supported by Czech Science Foundation (18-08169S) and  

PROGRES (160/11/1107-2). 
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Hexose-6-phosphate dehydrogenase (H6PD) produces reduced NADPH in the endoplasmic 

reticulum (ER) lumen. NADPH constitutes a cofactor for many reducing enzymes. The H6PD 

gene is amplified in several types of malignancies, and earlier work pointed toward a potential 

involvement of the enzyme in cancer cell growth. In the present study, a pivotal role of H6PD 

in proliferation and migratory potential of 3 human breast cancer cell lines was demonstrated. 

Knockdown of H6PD decreased proliferation and migration in SUM159, MCF7, and MDA-

MB-453 cells. To understand the mechanism through which H6PD exerts its effects, the cellular 

changes after H6PD silencing in SUM159 cells were investigated. Knockdown of H6PD 

resulted in an increase in ER lumen oxidation, and down-regulation of many components of the 

unfolded protein response, including the transcription factors activating transcription factor-4, 

activating transcription factor-6, split X-box binding protein-1, and CCAAT/enhancer binding 

protein homologous protein. This effect was accompanied by an increase in sarco/endoplasmic 

reticulum Ca2+-ATPase-2 pump expression and an decrease in inositol trisphosphate receptor-

III, which led to augmented levels of calcium in the ER.  

 

The study was supported by PROGRES Q42 and Swiss National Science Foundation Grants 

31003A-159454. 
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Veterinary pharmaceuticals are used in large amounts in modern husbandry for treatment and 

prevention of diseases in animals. These drugs represent important source of environmental 

pollution as they can reach environment through the treatment processes, inappropriate disposal 

of used containers, unused medicine or livestock feed, and manufacturing processes. Plants are 

exposed to veterinary pharmaceuticals in pastures with treated animals, in fields fertilized with 

dung from treated animals or in aquatic ecosystems. Several reviews have been published 

regarding the potential impact of pharmaceuticals on plants. Pharmaceutical as well as other 

xenobiotics enter plant body and can induce stress and consequent response. Anyway, in plants 

as well as in all other organisms, each xenobiotic represent a potential risk. Therefore, a 

sophisticated defence system in the form of xenobiotic-metabolizing enzymes exist. Owing 

these enzymes, plants are able to transform xenobiotics into various metabolites and store them 

in the vacuoles and cell walls (Bartikova et al. 2016). Generally, the metabolites are non-toxic 

or less-toxic, but some metabolites can be similar or even more toxic than their parent 

compound (Halling-Sørensen et al. 2002). For this reason, more detailed information about the 

metabolic pathways of each xenobiotic is necessary for a complex evaluation of eco-

toxicological risks. 

 

The study was supported by Czech Science Foundation No. 15-05325S and PROGRES Q42.  
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Endoglin (CD105, TGF-βRIII receptor), acts as auxiliary partner protein in TGF-β 

receptor complex. This protein is essential for endothelial NO synthesis and proper endothelial 

function. On the other hand, increased expression of endoglin was shown to participate in 

inflammatory infiltration of leukocytes and development of endothelial dysfunction. In 

addition, previous in vivo studies showed that hypercholesterolemia affects membrane and 

soluble endoglin expression/levels, however the precise importance/consequence of this effect 

is unknown. In this study, we aimed to elucidate the effects of 7-Ketocholesterol (oxysterol 

with non-enzymatic origins, 7K) and 22-Hydroxycholesterol (oxysterol with enzymatic origins, 

22OH) on the development of endothelial dysfunction and expression of endoglin with respect 

to role of endoglin in the development of endothelial dysfunction in human aortic endothelial 

cells (HAEC). 

HAECs passage 5 were exposed to 7K or 22OH (5,10ug/mL) for 12 hours. Gene activity 

was evaluated using qRT-PCR and protein expression using flow cytometry (direct, indirect or 

intracellular). We demonstrated that only oxysterol with non-enzymatic origins – 7K was able 

to significantly increase expression of cell adhesion molecules and endoglin on gene, but also 

protein levels. These results suggest potential involvement of endoglin in endothelial 

dysfunction development after 7K treatment. Therefore, we focused on regulation of endoglin 

expression via 3 main transcription factors – KLF6, LXR and NF-κB pathway. We found out, 
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that inhibition of either KLF6 or LXR pathway is able to prevent 7K induced increase in 

endoglin expression.  

 We demonstrated that 7K is able to affect endoglin expression, its signaling and 

inflammation in endothelial cells. However, precise importance of endoglin and its regulation 

with respect to potential protective or harmful effects on endothelium is investigated in our lab. 

Grants: This work was supported by grants from Czech Science Foundation (GACR 15-

24015S), Grant Agency of Charles University GAUK 1158413C, GAUK 1216217 and 

SVV/2017/260414. 
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Soluble endoglin (sEng) is generated by the cleavage of the extracellular domain from 

membrane-bound endoglin in endothelial dysfunction-related pathologies, such as 

atherosclerosis. With respect to hypercholesterolemia as a risk factor of endothelial 

dysfunction, we hypothesized that combination of high sEng levels and hypercholesterolemia 

will results in the development/aggravation of endothelial dysfunction. 

Three-month-old female transgenic mice on CBAxC57BL/6J background with high levels of 

sEng (Sol-Eng+ high) and their littermates with low levels of sEng (Sol-Eng+ low) were fed high 

fat diet for six months. We analyzed sEng levels (ELISA), total cholesterol levels and 

inflammatory markers (LUMINEX) in blood. Functional parameters of vascular reactivity was 

measured by wire myograph. Western Blot analysis of protein expression in aorta was 

performed.  

Functional analysis of aorta showed impaired KCl induced vasoconstriction, endothelial-

dependent relaxation after administration of acetylcholine as well as endothelial-independent 

relaxation induced by sodium nitroprusside in Sol-Eng+ high group compared to Sol-Eng+ low 

group. The expressions of membrane endoglin, p-eNOS/eNOS, pSmad2/3/Smad2/3 signaling 

pathway affecting vascular properties of aorta were significantly lower in Sol-Eng+ high group 

compared to Sol-Eng+ low group without significant effect on vascular inflammation markers 

(VCAM-1, ICAM-1, P-selectin and NF-κB). 

mailto:vitverob@faf.cuni.cz
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The results indicate that long-term hypercholesterolemia combined with high levels of sEng 

leads to the aggravation of endothelial dysfunction with possible alteration of membrane 

endoglin/eNOS signaling suggesting that high levels of sEng might be considered as a risk 

factor of cardiovascular diseases.  

 

Grants: The study was supported by grant from The Grant Agency of Charles University in 

Prague number 884216/C and grant SVV/2017/260414. This work was supported by grant from 

Czech Health Research Council AZV CR number 17-31754A. 
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Cancer treatment often fails due to multidrug resistance (MDR) of cancer cells. Possible causes 

of pharmacokinetic MDR include increased efflux of cytostatic drugs from the cell by ATP-

binding cassette (ABC) drug efflux transporters and/or deactivation by drug metabolizing 

enzymes such as cytochromes P450 (CYP450s). Both of these mechanisms can lead to 

decreased concentrations of a cytostatic below the cytotoxic level. In the present work, we 

investigated interactions of nine new small molecule targeted drugs (alisertib, talazoparib, 

entinostat, entrectinib, onalespib, sapanisertib, tepotinib, ensartinib and vistusertib) with ABC 

transporters and CYP450s that are recognized perpetrators of pharmacokinetic MDR, i.e. with 

ABCB1, ABCG2, ABCC1 and CYP3A4, CYP3A5, CYP2C8, respectively. Tested compounds 

represent promising candidates from several pharmacological groups currently undergoing late 

phases (II/III) of clinical evaluation for lung and/or breast cancers, the unshakeable leading 

killers within oncological diseases. Inhibitory properties of selected drugs toward examined 

ABC transporters were tested using hoechst 33342 and calcein AM accumulation/efflux 

methods in MDCKII-ABCB1, MDCKII-ABCG2 and MDCKII-ABCC1 cell lines transduced 

with respective human transporters. We observed significant dual inhibition of ABCB1 and 

ABCG2 by onalespib, tepotinib and ensartinib. In addition, tepotinib as well as alisertib were 

demonstrated to be also ABCC1 inhibitors. CYP450 inhibition was assessed using commercial 

Vivid CYP450 screening kits. In these experiments, we found entinostat as the multiple 

inhibitor of CYP3A4, CYP3A5 and CYP2C8 while entrectinib inhibited tested CYP450 

isoforms with the exception of CYP2C8. Obtained screening results will be confirmed with 

another appropriate methods. Verified inhibitors will be further evaluated in combination 

experiments and their ability to potentiate the cytotoxic effect of MDR-victim cytostatics will 

be determined. In conclusion, our results serve as an important starting point for future studies, 

which might reveal possible beneficial therapeutic strategy.  

mailto:vagiannd@faf.cuni.cz
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ATP-binding cassette (ABC) efflux transporters including highly expressed P-glycoprotein 

(ABCB1) and Breast Cancer Resistance Protein (ABCG2) are known to reduce intestinal 

absorption of many orally administered drugs. Drug-drug interactions (DDIs) on these 

transporters can result in changes in levels of plasma concentrations leading frequently 

associated with decreased efficacy or safety of therapy. 

As DDIs on ABCB1 or ABCG2 transporters cannot be investigated directly in humans, 

surrogate techniques has to be used. In our project we employed in vitro bidirectional transport 

experiments in colorectal adenocarcinoma cells Caco-2 cell line and ex vivo precision cut 

intestinal slices (PCIS) from rat ileum and we tested potency of selected antiviral drugs 

(lopinavir, ritonavir, abacavir, zidovudine, tenofovir disoproxil fumarate, rilpivirine, 

saquinavir, atazanavir, maraviroc, etravirine, ledipasvir, daclatasvir, sofosbuvir) to inhibit 

ABCB1-/ABCG2-mediated transport of fluorescent ABCB1/ABCG2 model substrate 

rhodamine123 (RHD123).  

Lopinavir, ritonavir, and saquinavir significantly abolished transport of RHD123 across 

monolayers of Caco-2 cells and RHD123 efflux from PCIS while atazanavir and daclatasvir 

revealed significant effect only in one model used; in Caco-2 cells and PCIS, respectively.  

In conclusion, we further confirmed that reported inhibitors lopinavir, ritonavir, and saquinavir 

have potential to increase intestinal absorption of ABCB1/ABCG2 substrates. Moreover, 

method of accumulation in PCIS that combines advantages of experiments in vivo with high 

throughput capability of in vitro systems was shown as suitable model for screening/verifying 

the DDIs on ABCB1/ABCG2 transporters, however, interspecies differences should be always 

considered. 

This work was supported by SVV 260414/2017 and GAUK 1600317.  
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Entecavir is a highly used hydrophilic nucleosid-derived antiviral drug exhibiting high efficacy 

against hepatitis B virus (HBV). As there is lack of safety data and information about 

mechanism involved in entecavir placental transfer, its use during pregnancy is limited. 

Entecavir is suggested substrate of nucleoside transporters (NTs) that are categorized in two 

subfamilies – equillibrative nucleoside transporters (ENTs) and concentrative Na+ dependent 

nucleoside transporters (CNTs). ENTs subtypes can be further distinguished by the sensitivity 

to S-(4-Nitrobenzyl)-6-thioinosinu (NBMPR).  

We aimed to determine whether NTs participate in transplacental passage of entecavir. For this 

purpose we employed an in vitro uptake experiment in BeWo cells at 37°C and 4°C and an in 

situ dually perfused rat term placenta model (open-circuit), analyzing materno-fetal (M-F) and 

feto-maternal (F-M) transplacental clearances of entecavir on the organ level. 

Using BeWo cell line model we observed the effect of all inhibitors with significant decrease 

of [3H]entecavir intracellular concentration in presence of 100 µM NBMPR, 5 mM uridine and 

1 mM adenosine. [3H]entecavir M-F and F-M clearances showed low level of its transplacental 

permeation, with negligible placental accumulation after the perfusion (≤3% of the 

[3H]entecavir dose). We observed significant discrepancy between M-F and F-M 

compartments. NBMPR (100 µM) decreased entecavir total clearance significantly in both 

directions, whereas in M-F direction the significance appeared also in presence of 0.1 µM 

NBMPR and similarly in presence 5 mM uridine.  

In conclusion, our data suggest involvement of ENTs and CNTs in transplacental permeation 

of entecavir. Further studies have to be performed to specify the subtypes of ENTs or CNTs 

involved in entecavir placental transfer and propensity of entecavir to drug-drug interactions on 

these carriers. 

 

The study was supported by GAUK 324215/C/2015 and SVV/ 2017/260-414. 
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Fetal L-carnitine levels, a cofactor in fatty acid beta-oxidation, are predominantly maintained 

through the materno-fetal placental transport. The uptake of L-carnitine to the placental 

trophoblast layer is ensured through the Na+-dependent, high-capacity organic cation/carnitine 

transporter 2 (OCTN2), largely expressed in the apical plasma membrane of 

syncytiotrophoblasts. Affected transplacental transfer of carnitine can cause carnitine 

deficiency in fetus that is believed to be associated with pathological conditions, such as 

cardiomyopathy, skeletal myopathy, hypoketotic hypoglycemia etc.  

The aim of our study was to investigate the inhibitory potential of a broad range of antiretroviral 

drugs on the OCTN2-mediated uptake of L-carnitine in human placenta. This was achieved by 

employing the in vitro approach in choriocarcinoma cell line BeWo and ex vivo techniques of 

L-carnitine uptake into the fresh villous fragments and microvillous plasma membrane vesicles 

(MVM), both isolated from human term placentas. The drugs included in the study comprised 

those targeting the human immunodeficiency virus enzymes, specifically: reverse transcriptase, 

proteases (PIs) and integrase; as well as viral entry inhibitors.  

The initial screenings in BeWo cells revealed all tested PIs as inhibitors of L-carnitine uptake. 

Subsequent uptake experiments in ex vivo models confirmed the significant inhibitory potency 

of the protease inhibitors ritonavir (10 μM) and saquinavir (10 μM), causing decrease of the L-

carnitine uptake by 31% and 38% in MVM vesicles and 44% and 35% in placental fresh 

fragments, respectively. Further evaluation will be needed to confirm the impaired 

transplacental carnitine caused by protease inhibitors in clinical settings and verify its impact 

on the fetal health in order to help optimize pharmacotherapy in pregnancy. 

 

The study was supported by the Grant Agency of Charles University (Grant No. GAUK 

1574217/C/2017). 
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Nucleoside transporters (NTs) are ubiquitously occurring proteins categorized into two 

subfamilies: equilibrative nucleoside transporters (ENT1, ENT2) and concentrative nucleoside 

transporters (CNT2, CNT3). They are predominantly needed for maintaining nucleoside 

homeostasis and exhibit signifiant role in pharmacokinetics of nucleoside-derived drugs. In our 

research, we aimed to elucidate expression profile of NTs in the placental tissues, mechanisms 

of gene expression regulation and to investigate whether they contribute to placental 

pharmacokinetics of nucleoside-derived antivirals and to pharmacoresistance of pancreatic 

cancer. We found that ENT1 and CNT2 are dominant subtypes of ENTs and CNTs, 

respectively, in first-/third- trimester human placenta, rat term placenta, and BeWo cells. Both 

subfamilies revealed considerable inter-individual differences in all types of tested tissues and 

CNT2 exhibited intraindividual variability in human placentas, increasing its expression in the 

course of gestation. In the follow-up study, we showed that this increase might be associated 

with induced activity of cAMP/protein kinase A pathway. Concerning placental 

pharmacokinetics, we observed that NTs significantly contribute to placental transfer of anti-

HBV entecavir, anti-HCV ribavirin, and anti-HIV abacavir. As ENT1 was suggested as 
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predictive biomarker of susceptibility of patients with pancrearic cancer to gemcitabine, we 

performed retrospective study that, however, did not confirm the reported hypothesis.  

In conclusion, our findings have significantly broadened knowledge about placental expression 

of NTs, their regulation, and role in drug pharmacokinetics, in particular in distribution of 

nucleoside-derived antivirals into fetal circulation and pharmacoresistance of pancreatic cancer. 

 

The study was supported by GAUK 812216/C/2016, GAUK 324215/C/2015 and 

SVV/2017/260-414. 
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Ramucirumab (RAM) is a fully humanized monoclonal antibody targeted against the 

extracellular domain of vascular endothelial growth factor receptor 2 (VEGFR2) which serves 

as a key receptor of angiogenesis, including tumour angiogenesis. RAM binds to a human 

VEGFR2 with much greater affinity than its natural ligands and selectively inhibits its function. 

Several types of cancer are well known for they overexpressing of VEGFR2. Therefore, RAM 

with proper radiolabeling could be potentially used for diagnostic imaging or targeted 

radiotherapy. The aim of this work was to compare selected methods of radiolabeling in terms 

of binding ability to VEGFR2.  

Several radiolabeling methods (direct and indirect 99mTc labeling,131I direct labeling according 

to chloramine-T protocol and indirect 177Lu labeling) were employed and the prepared 

radiopharmaceuticals were subsequently tested in vitro for receptor-ligand binding affinity with 

real-time radioimmunoassay. Two VEGFR2 expressing human cancer cell lines (PC3, SKOV3)  

were used in the binding study. A pilot in vivo experiment using mice bearing PC3-positive 

tumors was performed on the basis of in vitro experiment results. Regarding the 177Lu labeling 

results we have determined radiopharmaceutical parameters following the conjugation of RAM 

with three selected macrocyclic chelators.  

All introduced labeling methods demonstrated preserved affinity to the VEGFR2 receptor. 

However, both direct labeling methods augmented non-specific binding ability of RAM. Based 

on results from the above stated experiments, the indirectly labeled 99mTc-HYNIC-RAM was 

selected for the animal experiments. According to the lutetium labeling experiment results, we 

have selected the p-SCN-Bn-CHX-A“-DTPA chelator as the most promising agent for the 

further experiments in vitro and in vivo. 

The study was supported by GAUK(998216/C/2016), SVV(260414) and PROGRES Q42. 
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Non-alcoholic fatty liver disease (NAFLD), the most common liver disease worldwide, 

encompasses liver damage initiating from simple steatosis to superimposed lobular 

inflammation (steatohepatitis, NASH) leading eventually to liver cirrhosis and hepatocellular 

carcinoma1,2. Up-to-date, treatment for NAFLD is limited to lifestyle modification, but recently 

a farnesoid X receptor (FXR) agonist, obeticholic acid, has been shown to suppress liver 

inflammation suggesting the importance of FXR pathway in inflammatory hepatopatologies3. 

However, currently, there is no established cellular model of human hepatocytes with hepatic 

immune cells with respect to NASH. Therefore, we aimed to introduce and validate human 

cellular model of steatohepatitis to investigate involvement of FXR pathway during this 

condition. For this purpose, we co-cultured hepatic HepaRG cells or primary human 

hepatocytes together with human macrophages differentiated from monocytic THP-1 cell line. 

The induced steatosis was measured by colorimetric triglyceride assay and visualized by 

BODIPY staining. Subsequently, we performed PCR to analyze expression of genes involved 

in lipid metabolism. Secreted inflammatory cytokines was determined by ELISA. Finally, 

expression of FXR sensitive genes was assessed by PCR. Here, we introduce a novel human in 

vitro model for steatohepatitis where we manage to induce significant steatosis in hepatocytes 

mimicking NAFLD without affecting cellular viability and subsequently we set up 

inflammatory conditions. We show that in our model, FXR pathway is inducible which allow 

us to investigate its involvement in NAFLD. 

The study was supported by Erasmus+ programme and SVV 260414 
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Silymarin, the standardized extract from milk thistle (Silybum marianum) is approved in the 

EU for supportive treatment of alcoholic liver disease. Other effects of silymarin, which is a 

mixture different flavolignans, on human health are suggested. The aim of this study was to 

analyse the interaction of pure isolated isomers of dehydrosilybin with copper and iron which 

can be relevant mainly in the gastrointestinal tract due to low biovailability of unmodified 

components of silymarin. Stoichiometry of the iron/copper complex with 2,3-dehydrosilybin A 

and B (DHSs) isomers was assessed using two independent methods (Job´s1 and 

complementary method2) in four (patho)physiologically-relevant pH values (4.5. 5.5, 6.8, and 

7.5). The addition of ferrous, ferric and cupric ions to dehydrosilybin at pH 5.5, 6.8 and 7.5 

resulted in clear bathochromic shifts of the absorbance maxima. This confirmed the formation 

of complexes between metal ions and both DHSs under these conditions. On the contrary, 

addition of Cu+ ions did not modify the absorbance spectrum of DHS pointing out to inability 

or low affinity of this substance to chelate cuprous ions. At pH 4.5, DHS formed a complex 

with Cu2+ and Fe3+ ions but not with Fe2+. In general under all above mentioned conditions in 

which the metal complex was formed, DHSs were able to chelate metal ions at two different 

chelation ratio (2:1 and 3:1, DHS to metal respectively). Due to different interactions of 

individual components of silymarin with iron and copper, the biological effect need to be traced 

in a more complex assay. 

 

The study was supported by Czech Science Foundation (No. 18-00121S) and Charles University 

(SVV 260 414). 
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Flavonoids seem to have beneficial effects on the cardiovascular system. These include the 

antiplatelet activity as well1. The pharmacokinetic of flavonoids is very complex and the 

bioavailability of parent flavonoids is minimal. Most of them are metabolized by human 

gastrointestinal bacteria to smaller phenolic compounds, which are subsequently absorbed into 

systemic circulation, where they reach higher concentrations than parent flavonoids2. 

Therefore, the contribution of these metabolites in antiplatelet effect cannot be excluded.  

The available phenolic compounds were tested at different levels of platelet aggregation in 

whole human blood. The initial screening of 30 metabolites has shown minimal or small 

inhibition effect of the most tested compounds on platelet aggregation induced by arachidonic 

acid with the exception of four compounds. These were also able to block platelet aggregation 

induced by collagen. The mechanisms of action of these compounds include inhibition of 

platelet cyclooxygenase 1 and partly the effect on thromboxane A2 synthase. Other potential 

targets of these metabolites will be investigated in the further experiments. 

 

This study was supported by grants from the Czech Science Foundation (P303/12/G163) and 

Charles University (SVV 260 414). 
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Isoflavonoids are well known phytoestrogens which can positively affect the human 

cardiovascular system1. Although they are poorly bioavailable after oral administration, 

isoflavonoids might be converted by some intestinal bacteria into absorbable metabolites2. Five 

biologically active isoflavonoids (daidzein, genistein, glycitein, biochanin A and 

formononetin), as well as four of their human gut metabolites (S-equol, O-

desmethylangolensin, 4-ethylphenol and 2-(4-hydroxyphenyl) propionic acid) were tested in 

this study. Their vasodilatory action was measured ex vivo, on thoracic rat aorta, isolated from 

both male and female animals. The aortic rings were precontracted by norepinephrine (10 μM) 

and then the tested compounds were administered in a cumulative way, in concentrations 

ranging from 100 nM to 1 mM. 

Dose-dependent vasodilation was evoked by most of isoflavonoids and their metabolites in 

biologically relevant concentrations, however their maximum effect was achieved only by 

relatively high doses. For some compounds a significant difference between EC50 values, 

obtained from male and female rat aorta, was observed. Interestingly, O-desmethylangolensin, 

an intestinal metabolite of daidzein, possessed a higher potency than its precursor on male aorta 

but not on the female one. We can conclude that the effect of vasoactive isoflavonoids might 

be influenced not only by gut metabolism but also by gender variation. 

 

The study was supported by the Charles University (grant No. 1080217). 
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The chemokine receptor 5 (CCR5) antagonist maraviroc is an HIV entry inhibitor used in 

combination antiretroviral therapy (cART) including prevention of mother-to-child 

transmission in HIV positive pregnant women. Up to date, there is a sparse data about maraviroc 

administration during pregnancy. Some case reports suggest limited passage of maraviroc 

across the placenta as indicated by the low umbilical-cord/maternal blood ratio reaching 0.33 – 

0.37. This imbalance could be caused by activity of drug efflux transporter ABCB1 since 

maraviroc is assumed as ABCB1 substrate. However, this hypothesis has not yet been verified 

directly in placental tissue. Therefore, the aim of this study was to clarify the mechanisms 

involved in transport of maraviroc across the placental barrier. 

Employing dually perfused rat term placenta, a significant asymmetry in maraviroc 

transplacental clearances was revealed, showing accelerated transport in the fetus-to-mother 

direction, when compared to the mother-to-fetus direction. This transport of maraviroc from 

fetal to the maternal compartment was saturable and reduced in the presence of Abcb1 inhibitor 

elacridar. On the other hand it did not change after addition of Abcg2 inhibitor fumitremorgin 

C, suggesting involvement of Abcb1- but not Abcg2- mediated efflux of maraviroc to the 

maternal circulation. The non-specific inhibitor ritonavir caused even more efficient reduction 

of maraviroc transfer to the maternal compartment indicating involvement of another transport 

system, except for Abcb1 in the transplacental kinetic of maraviroc.  
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In vitro transport assay across monolayer of human Caco-2 cell line confirmed maraviroc as a 

substrate of human ABCB1. Maraviroc transport in the presence of more or less specific 

ABCB1 inhibitors, such as elacridar, zosuquidar, verapamil, ritonavir suggested, however, an 

involvement of another human transporter(s) in maraviroc transfer. This hypothesis was further 

verified on human choriocarcinoma. BeWo cell line (clone b30), which lacks human ABCB1. 

Significant decrease in maraviroc accumulation into the BeWo cells was caused by polyspecific 

transporter inhibitors (ritonavir, verapamil and dexamethasone) indicating involvement of 

uptake transporter. To evaluate the interplay of ABCB1 and uptake transporters in the feto-

maternal transfer of maraviroc, the perfusion study in human placental cotyledon is currently 

being performed and analysis processed. To conclude, maraviroc is a substrate of ABCB1. The 

transporter accelerates transfer of maraviroc from fetus-to-mother, nevertheless, some other 

transport mechanism seems to contribute to this process as well. 

 

The study was supported by the Grant Agency of Charles University (grant No. GAUK 

616216/C/2016), the Czech Science Foundation (grant No. GACR 17-16169S) and 

SVV/2017/260-414. 
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Pharmacokinetic mechanisms contribute to development of multidrug resistance (MDR) 

to anticancer drugs. These include efflux activity of ATP-binding cassette (ABC) transporters 

as well as degradation of active drug forms by drug metabolizing enzymes. Daunorubicin 

(DNR) is an anthracycline cytostatic drug transported by various ABC pumps including 

ABCC1, transporter with confirmed role in MDR. It is also a well-established substrate of aldo-

keto reductase (AKR) 1C3, carbonyl reducing enzyme involved in anthracycline resistance in 

various tumors. We investigated two cyclin-dependent kinase inhibitors, AZD5438 and R547, 

and their ability to modulate DNR resistance on the level of ABCC1 and AKR1C3. 

We identified AZD5438, in contrast to R547, as potent inhibitor of ABCC1 enhancing 

significantly DNR accumulation in MDCKII-ABCC1 cells. Respecting the drugs high toxicity, 

resistance reversal studies were conducted. However, we observed no difference between 

synergism in ABCC1-expressing and parental cell line when calculated by Chou-Talalay 

combination index method. Both compounds were also shown to inhibit AKR1C3 in transfected 

HCT-116 cells. Even though less potent, only R547 exhibited synergism in AKR1C3 

transfected cells compared to parental and thus revealed AKR1C3 inhibition as DNR resistance 

modulation option. 

Even though we identified interactions of studied drugs with both ABCC1 and AKR1C3, the 

limited outcome of the reversal studies, taking into account inhibitory data, may be contributed 

to high intrinsic toxicity of both studied compounds. AZD5438 still shows potential to interact 

with multiple structures crucial in DNR resistance development, which could be conveniently 

exploited in heterogeneous resistant tumor tissue. 

The study was supported by GAUK 344315/C/2015, GACR 1626849S and by SVV 2017/260-

414  
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Zinc is an essential and one of the most important trace element1. Both its lack and excess are 

associated with pathological states. Deficiency of zinc is more common and can also result from 

the treatment with approved iron/copper chelators2. Therefore, it was desirable to prepare a new 

methodology for screening of zinc chelation.  

It was the aim of this work, to prepare a reliable, rapid and cheap method for the screening of 

zinc chelation. Spectrophotometric assessment, by use a known zinc indicator dithizone, was 

selected. 

Initial screening performed by comparison of spectra of dithizone and its complex with zinc 

suggested 530 and 570 nm as suitable wavelengths for determination of zinc at pH 4.5 while 

540 and 590 nm for pH 5.5-7.5. Additional research showed the lower wavelengths to be more 

suitable for this methodology. The sensitivity of the method was always bellow 1 μM with good 

linearity relationship between absorbance and zinc concentration. The method suitability was 

confirmed by use of two known zinc chelators, ethylenediaminetetraacetic acid (EDTA) and 

tetrakis (2-pyridylmethyl) ethylenediamine (TPEN). This method represents a sufficiently 

precise method for zinc chelation screening usable at (patho)physiologically relevant pH 

conditions. Such method can be employed for both screening of novel zinc chelators and for 

testing affinity of other metal chelators for zinc.  

The study was supported by Charles University (SVV 260 414). 
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Constitutive androstane receptor (CAR) represents the superfamily of Nuclear Receptors (NR), 

that belong to the group of ligand-activated transcriptional factors that influence the expression 

of the target genes. CAR is coded by the gene NR1I3 and is primarily present in hepatocytes. 

This receptor belongs to the group of nuclear receptors that have no known endogenous ligands 

and therefore are called “orphan receptors”. CAR is constitutively active and transcriptionally 

regulates its target genes independently on the presence of the ligands. CAR may play 

significant role not only in the xenobiotic metabolism but also in intermedial metabolism.1 CAR 

is not adequately expressed in standard human cell lines and it quickly loses its activity in 

isolated human hepatocytes. The only exception is the HepaRG cell line, that expresses 

functional CAR after one month differentiation.2 In this project, we have used genetically 

modified CAR Knockout HepaRG cell line with deleted CAR and parent HepaRG cell line, to 

study the role of CAR in the regulation of xenobiotic metabolism genes. We have focused on 

the expression of two most important phase I enzymes, CYP3A4 and CYP2B6, that are 

controlled mainly by PXR or CAR, respectively. Based on our data, CAR Knockout HepaRG 

cell line seems to be functional and potential good model for the study of CAR-mediated 

regulation. 

 

The study was supported by GAUK 170/50/75014 
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Pregnane X receptor (PXR) is an important transcription factor playing a critical role in 

regulation of xenobiotic and endobiotic metabolism. Although PXR was broadly studied 

regarding its function, less is known about mechanisms controlling its own expression. 

MiRNAs are short (~22 nt) nucleotides, which target responsive elements (MREs) 

predominantly within 3´-untranslated region (3´-UTR) of mRNA leading to suppression of gene 

expression. Up to date, only several MREs were described within 3´-UTR of PXR spanning 

1272 nt. In our study, we tried to uncover mechanisms standing behind post-transcriptional 

regulation of PXR.  

At first, gene reporter study revealed a strong suppressive role of 3´-UTR of PXR in 

hepatoblastoma-derived HepG2 cells. Since miR-18a-5p responsive element was predicted in 

silico and recently confirmed within 3´-UTR of PXR, we tested whether miR-18a-5p could be 

responsible for inhibition of PXR expression. As shown by RT-qPCR, miR-18a-5p is 

substantially expressed in HepG2 cells. However, activity of reporter vector including MRE 

did not differ from that of control vector comprising reverse sequence of MRE. In the same 

line, antisense oligonucleotide against miR-18a-5p did not lead to increased activity neither 

MRE or 3´-UTR PXR vectors. Forced expression of miR-18a-5p caused decrease in activity of 

both MRE or 3´UTR PXR vectors suggesting that MRE for miR-18a-5p is functional. 

In conclusion, 3´-UTR of PXR appears to contribute to regulation of PXR expression. More 

other aspects e.g. feedback regulation of PXR will be discussed during presentation. 
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The efficacy of anti-HIV therapy depends strongly on maintaining sufficient levels of 

antiretroviral drugs in plasma and body tissues and on the ability to prevent the development of 

resistant viral strains. Co-administration of two or three antiretrovirals, so called combination 

antiretroviral therapy (cART), is therefore recommended in most therapeutic regimens, 

however, it bears the risk of drug-drug interactions (DDI). In particular, DDI on membrane drug 

transporters can significantly affect absorption, distribution and elimination of co-administered 

therapeutic compounds. Here we aimed to study interactions of several antiretrovirals with 

selected ABC and SLC drug transporters using  in vitro accumulation and transport assays on 

different cell lines expressing selected human ATP-dependent (ABC) transporters or solute 

carriers (SLC transporters), in situ method of dually perfused rat placenta or in vivo 

pharmacokinetic study on Wistar male rats. We revealed emtricitabine as substrate of MATE1 

but not OCT1, OCT2, P-gp, BCRP or MRP2 membrane transporters. Further, we proved that 

etravirine is inhibitor of BCRP but not P-gp and is able to increase transport of tenofovir 

disoproxil fumarate (TDF) across placenta from mother to foetus. We also described rilpivirine 

as an inhibitor of P-gp and BCRP but not MRP2, OCT1, OCT2 or MATE1 and its ability to 

enhance bioavailability of perorally administered abacavir. We further discovered, that 

efavirenz is inhibitor of OCT1, OCT2, MATE1 and MRP2 but is not a substrate of P-gp, BCRP 

or MRP2. Its DDI on OCT and MATE1 transporters significantly decreases renal clearance of 

lamivudine, prolongs its elimination half-life and leads to increased lamivudine accumulation 

in renal tissue. Our results also show, that lamivudine transplacental passage is probably not 

influenced by P-gp, MRP2 nor BCRP, but it seems to be influenced by MATE1. In conclusion, 

our results clearly show high potential of several antiretrovirals to cause transporter-mediated 

DDI. These data should help optimize the therapy of HIV positive patients 

The study was supported by the Grant Agency of the Charles University in Prague 

(SVV/2017/260 414).  
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Drug therapy today is moving from a one-fits-all patients approach towards drug therapies in 

conjunction with disease specific diagnostics to ‘‘personalized medicines’’ as well as 

patient centric therapies for different patient populations towards ‘‘individualized medicines’’.1 

The current pool of existing molecules potentially re-positioned, re-formulated or combined 

with new technological platforms and services might offer therapeutic alternatives and 

opportunities for patients and healthcare systems. Even if this concept has been known for many 

years and despite their significance, refined pharmaceuticals are still described in a rather 

confusing manner.2 There is still no agreed terminology to name properly the pool of those re-

innovated products, although Medicines for Europe3 established one single terminology known 

as Value Added Medicines.  

Comparing utilization of such an innovation, significant difference has been spotted between 

US and EU. Based on selected case studies (e.g. Risperidone thin film), it is perceived, that the 

bottleneck in better utilization of such a concept seems to be market access and non-harmonized 

pricing conditions in the various European countries, thus preventing its broader use. 
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Many pregnancies are complicated by preterm premature rupture of membranes (pPROM) that 

causes approximately one third of preterm deliveries. It can lead to significant perinatal 

morbidity and risk of fetal death. The most patients deliver within one day of pPROM, whereas 

especially patients in lower gestation week give birth within 1 to 4 weeks. Unfortunately, a tool 

that could determine the term of delivery appropriately is still lacking.  During pregnancy, there 

is an increase in the volume of maternal body fluids, which culminates before labor. These 

changes are measurable by bioimpedance spectroscopy (BIS). Therefore, the hypothesis of this 

study was to evaluate the BIS application for delivery term prediction. In this study, 97 pregnant 

women after pPROM were examined by BIS on the day of diagnosis and compared with 173 

examinations of healthy pregnant women in different period during pregnancy including the 

delivery day. Our results show that during pregnancy together with increasing total body fluids, 

the resistance measured by BIS decreases with the lowest value on the delivery day. No 

significant difference between this value in healthy laboring women and laboring women after 

pPROM (p = 0.920) was demonstrated. What is important, resistance is significantly different 

from mother with pPROM who is giving child and from pregnant woman delivering ≥ 7 days 

of diagnosis (p < 0.0001). Confirmation of this finding gives this simple method for the term 

delivery prediction that could improve care of pregnant women with pPROM. 

 

The study was supported by the Faculty of Pharmacy SVV/2017/260417, Charles University in 

Prague GA UK 772216, MH CZ - DRO (UHHK, 00179906), PROGRES Q42. 
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Metabolic adjustments occur during pregnancy to support fetal growth; however, there are only 

a few longitudinal studies describing these changes over the time of pregnancy. By indirect 

calorimetry (IC), we measured resting energy expenditure (REE) and substrate oxidation in 

healthy, active, non-smoking, pregnant women after 12 h of fasting in 3 different periods – 2nd 

trimester (23.39 ± 2.16 weeks of gestation); 3rd trimester (31.04 ± 1.13 weeks of gestation) and 

late 3rd trimester close to delivery (37.41 ± 0.72 weeks of gestation). With increasing 

gestational age, O2 consumption (r = 0.364; p = 3.000 × 10-5), CO2 production (r = 0.463; p = 

4.695 × 10-8), respiratory quotient (r = 0.249; p = 0.005), REE (r = 0.402; p = 3.000 × 10-6) and 

carbohydrate oxidation (r = 0.249; p = 0.005) were increasing. Only protein oxidation was 

decreasing (r = -0.222; p = 0.013). Very similar correlations were found between all mentioned 

parameters and the number of days from examination until delivery. What is more, protein 

oxidation in the third period inversely correlated with the newborns birth weight (r = -0.464; p 

= 0.019). These results indicate increasing REE and higher use of carbohydrates as a source of 

energy with increasing length of pregnancy caused probably by the alteration in maternal tissue 

and metabolism to ensure foetal growth and development. Protein utilization is conversely 

decreased to retain protein for tissue synthesis. Metabolic examination done by IC during 

pregnancy could be potentially useful since it allows recommendations on energy and 

macronutrients for achieving a balanced intake.  

 

The study was supported by GA UK č. 772216, SVV/2017/260417, MH CZ – DRO (UHHK, 00179906) 
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Introduction: Potentially inappropriate medication use (PIM use) presents a frequent problem 

of potentially inappropriate prescribing that may lead to higher risk of adverse drug events in 

older patients, often suffering from multiple disorders, polypharmacy and presenting higher 

degree of frailty. Analyses of the EU SHELTER project (Services and Health in the Elderly in 

Long-Term care, 7th FP, 2009-2014) focused on description of comprehensive clinical 

characteristics and prescribing practices in 4156 long term care residents in 7 EU countries 

(Czech Republic, Italy, Germany, Netherlands, Finland, UK, France) and Israel. This work 

presents findings of PIM prescribing in nursing home residents in the Czech Republic after 

application of Beers 2012 criteria, Czech national 2012 consensus on PIMs and STOPP/START 

criteria.   

Methods: 490 nursing home older patients (65+) residing in 10 Czech long-term care facilities 

in geographically different areas were prospectively assessed during the baseline period of the 

EU SHELTER project. In this prospective assessment, RAI-LTCF comprehensive geriatric tool 

was applied including different characteristics (e.g. demographic characteristics, functional 

status and mobility, clinical characteristics and medication use) and various functional scales. 

Prevalence of PIM use was determined using 3 sets of standard explicit criteria: Beers 2012 

criteria, Czech national 2012 consensus on PIMs and STOPP/START criteria. Descriptive 

statistical methods were applied using SPSS Software vers. 12.  

Results: The highest prevalence of potentially inappropriate medication use (62,3%) was 

determined by Czech national consensus, then by Beers 2012 criteria (60,2%) and 

STOPP/START criteria (44,5%/52,9%). The most prevalent prescribing problems according to 
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Czech national consensus were: long-term use of benzodiazepines (BZDs) in depressive 

patients (7,8% in the total sample), untreated constipation caused by opioid analgesics (7,4%), 

long-term use of NSAIDs, indication of ACE-I without clinical monitoring (6,1%), use of 

verapamil in patients with chronic constipation (3,9%) and use of doxazosin in older patients 

having urinary incontinence (2,9%). The most prevalent problems according to Beers 2012 

criteria were: long-term use of BZDs in patients with the history of falls (6,3%) and in 

cognitively impaired older residents (4,3%), long-term use of zolpidem in cognitively impaired 

patients (4,3%) and long-term use of ASA or clopidogrel and NSAIDs without gastroprotection 

(3,7%). Among problems of undertreatment according to START criteria were identified the 

most frequently: no anticoagulation treatment in atrial fibrillation (7,1%), no ACE-I or sartanes 

in patients suffering from chronic heart failure (4,5%) and no antidepressive treatment in 

patients having diagnosed depression (3,9%).  

Conclusion: Application of Czech national consensus of PIMs yielded the highest prevalence 

of prescribing problems compared to Beers 2012 and STOPP/START criteria in Czech nursing 

home residents. The Czech national consensus is a specific tool summarized from different, 

until now published explicit criteria, including also Beers and STOPP/START criteria. This 

tool reflects specific availability of PIMs on the Czech pharmaceutical market and national 

prescribing habits.  
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Anticoagulants are used in the prevention and treatment of thromboembolic events. Mainly 

warfarin had been used in the area of oral anticoagulants (OACs) until the direct oral 

anticoagulants (DOACs) were approved, therefore some changes in OACs utilization are 

expectable. The aim of the study was to explore drug utilization patterns of anticoagulants in 

the Czech Republic (CR) during the period 2007 – 2016. A retrospective analysis was 

conducted using the data from the State Institute of Drug Control database. This database 

contains reports of drug supplies from distributors to pharmacies, health care facilities, vendors 

of selected pharmaceuticals, and veterinarians. All anticoagulants, approved in the CR during 

the study period, were included in the study. Drug utilization was calculated as a ratio of number 

of defined daily doses per thousands of inhabitants per day (DDD/TID). Also the anticoagulants 

expenditures analysis was performed. Descriptive statistical analysis was provided to describe 

drug utilization patterns. Cross-correlation was applied to assess NOACs and warfarin 

utilisation relationship. The utilization of all anticoagulants had increased during 2007 – 2016 

from 14.15 DDD/TID to 26.42 DDD/TID. The DOACs utilization increased from 0.002 

DDD/TID in 2008 to 5.26 DDD/TID in 2016. On the contrary, warfarin utilization decreased 

after DOACs approval from 10.03 DDD/TID in 2007 to 8.36 DDD/TID in 2008, however, its 

current utilization almost stagnates. Increase in parenteral anticoagulants utilization was also 

apparent at low molecular weight heparins, nevertheless use of unfractionated heparin and 

fondaparinux was low. The financial expenditures analysis revealed that the OACs 

expenditures increased obviously, due to the higher cost of DOACs. In conclusion, the results 

showed increasing utilization of anticoagulants and that increasing use of warfarin was stopped 

by rising use of DOACs significantly. This trend, also notified in other studies, can contribute 

to further research and enhance anticoagulants practical use manners. 

 

The study was supported by Charles University grant (SVV 260 417).  
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By hospitalized patients, the risk of falling is increased due to the changes of 

environmental factors and very often by modification or changes in pharmacotherapy. The goal 

of the project was to analyze the impact of pharmacotherapy and other factors associated with 

falls in patients who fell during the first 6 months of 2017 within their hospitalization in 16 

selected departments of South Bohemia Hospitals. 

The results of this prospective case-control study were gained from a web application 

containing data about patients who fell down. The obtained data originated from patient´s 

medical documentation (e.g. drug and personal anamnesis, selected laboratory results) and were 

completed with other information (e.g. associated risk factors etc.). Each fall was matched with 

10 control patients who did not fall during hospitalization and had similarities in some defined 

parameters (hospital department, sex, age, duration of hospitalization, number of drugs). The 

analysis was mainly aimed to identify risk drugs, risk diagnosis and other risk factors, which 

could have led to falls. The analysis of risk diagnosis was conducted by literature review and it 

considered 30 risk diagnoses. Potential and individual risks were determined for each patient 

who fell down. The potential risk represented all drugs that showed an increased risk of falls 

described in current literature or it was possible to assume risk according to mechanism of 

action. If a clinical pharmacist could not exclude drug influence on fall probability then the 

drug was marked as the individual risk. The overall influence of pharmacotherapy on falls was 

classified by the Likert scale. The obtained pilot results were described by methods of 

descriptive statistics. 

157 patients were analysed with the representation of 52% men and the median age 

reached 79 ± 12.2 years old. Total number of drugs was 1271 for all patients and the potential 
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risk was reported in 45% of them. Clinical pharmacist marked the individual risk in 42% of all 

potential risk drugs. The average number of diagnoses with a fall risk was 2.7 per patient. 

The influence of administered drugs on the chance of fall was detected in our study. One 

of the elimination ways is to engage the clinical pharmacist into the multidisciplinary team that 

takes care of patients in health-care facilities. 

 

The study was supported by a grant of Charles University (SVV 260 417). Supported by Ministry 

of Health of the Czech Republic, grant nr. 16-33463A. All rights reserved. 
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Background and Objective: Even if the quality and safety of drug prescribing in older 

population is a major global health care concern, Potentially Inappropriate Medications (PIMs) 

are still widely prescribed in older adults both outside the hospitals as well as in acute care. 

Strategies supporting the medication safety in older population emphasize nowadays to avoid 

unnecessary use of PIMs because of frequent drug-related problems. Older adults tend to use 

multiple drugs and frequent age-related physiological changes, multiple disorders and clinical 

problems also contribute to potential inappropriateness of some medications. The objectives of 

this study were to determine the prevalence and risk factors of PIM use in older patients 

admitted to a tertiary care teaching hospital in Warangal, India and to describe the most 

frequently documented PIMs on different acute care wards.  

Setting and Method: A prospective observational study was carried out among elderly patients 

admitted to a 1000 bedded tertiary care teaching hospital, Warangal, South India from 

November 2016 to June 2017. Data on age, gender, diagnoses, duration of hospital stay, 

treatment and therapeutic outcomes were collected. Prescriptions were assessed using 

potentially inappropriate medications defined by American Geriatric Society 2012 Beer‘s 

criteria. Patients were counselled regarding disease conditions and medication use. Data has 

been analysed using SPSS. 
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Main outcome measures: The prevalence of PIM use (total prevalence on admission and 

differences between clinical wards) and risk factors have been analyzed in older patients 

admitted to acute care.  

Results: A total of 1050 geriatric patients (75.04% males and 24.96% females) were admitted 

to acute terciary care hospital in India during the study period. The average age of geriatric 

patients was 71.69 ± 4 years. The prevalence of Polypharmacy (measured as 5 and more 

medications) was 74% and users of PIMs were mostly admitted to Cardiology (38%), 

Department of Internal Medicine (24%) and Surgery (12%). According to the Beers 2012 

Criteria, a total of 798 admitted patients (76%) were prescribed at least one PIM. Out of all the 

medications used, 39.5% were PIMs. In 25.8% of older patients these PIMs should have been 

avoided independently of disease conditions, in 6.1% were inappropriate in the presence of 

certain illnesses or symptoms and in 4.6% PIM users could be prescribed with a special caution. 

In the multivariate regressive analytical model; variables of Polypharmacy (p=0.0187), 

Psychiatric disorders (p ≤0.0001) and Cerebrovascular diseases (p=0.0036) were significantly 

associated with PIM use. 

Conclusion: Usage of PIMs is highly prevalent in older patients, particularly outside the 

hospitals. The associated factors of PIM use in acutely admitted older adults were mainly 

polypharmacy and psychiatric or cerebrovascular morbidity. Health care professionals outside 

hospitals are nowadays recommended to follow geriatric guidelines in order to significantly 

reduce unnecessary and risky use of PIMs. These professionals are requested to intervene 

through proper knowledge in order to reduce frequent adverse drug events and high 

hospitalisation rates in geriatric population. In this effort, clinical pharmacy services and 

interdisciplinary cooperation with clinical pharmacists are very important. 
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Introduction: Knowledge of rational geriatric pharmacotherapy and appropriate geriatric care 

becomes an important issue with aging of the world population and increasing proportion of 

geriatric patients. The aim of the study was to assess and compare the level of knowledge in 

rational geriatric pharmacotherapy and geriatric care among students of different pharmacy 

programs in Telengana, India. 

Methods: A multicentre, cross-sectional design was used to collect the data for this study. The 

study was conducted between 1st of November and 31st December 2014 in the state Telangana, 

India. Self-administered questionnaire was used to collect the data by using a convenient 

sampling technique from the final-year students of three different pharmacy programs enrolled 

at four colleges of pharmacy in Telangana state, India (number of responders were 438 out of 

720 students). A 31 item open-ended questionnaire containing questions related to 

sociodemographic features (7 items), and remaining 24 questions related to geriatric care: aging 

(5 items), physical activity (6 items), pharmacotherapy (10 items) and nutrition (3 items). The 

geriatric pharmacotherapy knowledge scores ranging from 1-25.   

Results: A total of 438 pharmacy students with different pharmacy degree levels (109 diploma 

in pharmacy students, 198 bachelor of pharmacy students, and 131 Doctor of pharmacy 

students) completed the survey. The overall mean score of knowledge of geriatric issues was 

7.99 ± 2.96 among pharmacy students. The PharmD students recorded significantly the highest 

mean score of knowledge (Mean score = 8.88) than the D.Pharm and B.Pharm students (7.55 

and 7.72, respectively; P < 0.001).  
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Conclusions: The level of knowledge related to rational geriatric pharmacotherapy and 

geriatric care was low among pharmacy students in India. Significant differences were founded 

among the 3 pharmacy program students. An optimal plan of education should be established 

to begin more geriatric-focused courses and training in future pharmacy curriculum in order to 

enhance the knowledge of pharmacy students and their preparedness for their clinical practice 

after graduation.  
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Patients with rheumatoid arthritis (RA) have a higher occurrence of cardiovascular risk 

factors and thus cardiovascular diseases (CVD) are by about 50% often than in the general 

population. Despite modern approach in RA therapy, methotrexate (MTX) is still considered as 

an anchor drug. Due to its anti-inflammatory activity, MTX works favorably on the risk of CVD 

development.  

The aim of our study is to determine whether folate pathway related single nucleotide 

polymorphisms (rs2298383, rs3761422, rs2267076, rs2236624, rs17602729, rs2372536, 

rs1127354, rs2236225, rs1801131, rs1801133, rs4149056) might be predictive of increased 

cardiovascular comorbidities in RA patients treated with oral MTX.      

Data from genotyped patients were collected in the University Hospital in Hradec 

Králové from the 1st of September2016 to the 31st of May 2017. Personal and drug anamnesis 

were obtained from medical documentation. Moreover, other data such as blood pressure, 

height, weight, waist circumference and EKG were collected. Blood and urine samples for 

biochemical and hematological analysis were also gathered during patients visit.  

115 patients were enrolled (34 men and 81 women) with 24 CVD and 219 

cardiovascular risk factors in total. The average age was 60.6 ± 11.8. ΔDAS reflecting the 

change in RA disease activity was 2.07 and the average number of drugs used by these patients 

was 7.8.   
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Treatment with MTX is connected with many adverse reactions, which could lead to 

serious side effects. On the other hand, in some patients, the usual dose of MTX is without 

therapeutic effect. We suppose that these situations might be caused by different genetic 

predisposition in the genes of the folate pathway. If we find a correlation between higher 

prevalence of CVD and those SNPs it would help us to individualize dosing depending of 

patient´s genotype.  
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The prevalence of complementary and alternative medicine (CAM) use by presurgical patients 

ranges from 7.2 % to 49.8 %.1, 2 Use of some dietary supplements (DS), mostly herbal remedies, 

may lead to an increase of adverse drug effects during or after the surgery.3 In the Czech 

Republic, the prevalence of vitamins/minerals and herbal remedies use is 54.6 % and 47.8 % in 

the general population, respectively.4 No data on DS use in presurgical patients exists therefore 

the aim of this study was to determine the prevalence rate of DS use in presurgical patients. A 

self-administered questionnaire was distributed among 180 presurgical patients at nine hospital 

departments at the University Hospital Hradec Kralove from July 2017 to January 2018. A total 

of 108 respondents participated in the study (response rate 60 %). Fifty five percent of 

respondents used some form of CAM less than 30 days before surgery, 89.8 % of these 

respondents used at least one DS. The most commonly used DS were herbals (64.4 %), non-

herbal DS (49.2 %) and vitamins and minerals (37.3 %). A total of 31 respondents consumed 

herbs with a daily diet. There is a relatively high prevalence rate of DS use in presurgical 

patients. Further analysis is needed to identify potential risks associated with DS use prior 

surgery as well as patients’ awareness of such risks. 

 

The study was supported by SVV 260 417. 
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