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METFORMIN TRANSPORT ACROSS THE RAT PLACENTA
IS MEDIATED BY COOPERATIVE ACTIVITY OF ORGANIC CATION
TRANSPORTER 3 (OCT3/SLC22A3) AND MULTIDRUG AND
TOXIN EXTRUSION | (MATEI/SLC47A1)

AHMADIMOGHADDAM, D., STAUD, F.

Department of Pharmacology and Toxicology, Faculty of Pharmacy in Hradec Kralové,
Charles University in Prague, Czech Republic
e-mail: Davoud.Ahmadimoghaddam@faf.cuni.cz

Metformin has been considered in pregnant women with gestational diabetes mellitus
as an alternative to insulin. However, the recommendation for the use of metformin in
pregnancy was introduced without proper knowledge of its transplacental passage and
effects on fetus. In our previous studies we described expression, localization and function
of Organic Cation Transporter 3 (OCT3) and Multidrug and Toxin Extrusion 1 (MATEI)
transporters in the rat placenta; since metformin is a substrate of these transporters, in this
study we hypothesized the role of OCT3 and MATEI transporters in the placental passage of
metformin. In open-circuit perfusion setup we observed concentration-dependent clearance
of metformin across the placenta in both maternal-to-fetal and fetal-to-maternal directions;
furthermore, at low metformin concentrations, transplacental clearance in fetal-to-maternal
direction was higher than that in maternal-to-fetal direction. Using closed-circuit perfusion
setup, we observed a steady decrease in fetal metformin concentrations indicating the
ability of metformin to cross the placenta from fetal to maternal compartment even
against its concentration gradient. At high metformin concentration, this asymmetry was
annulled. Assuming this asymmetry was caused by placental solute carrier transporters,
we further used a common OCT3 and MATE] inhibitor, 1-methyl-4-phenylpyridinium
iodide (MPP"), which can, at a concentration of 1000 uM fully inhibit placental OCT3/
MATE]1 pathway. We observed significant inhibitory effect of MPP* on the transplacental
passage of metformin indicating the involvement of OCT3/MATE]1 vectorial pathway in
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passage of metformin from the fetal to maternal circulation. Additionally, we employed
pH values from 6.5 to 8.5 on the maternal side of the placenta to study the involvement of
MATEI in elimination of metformin from trophoblast cell to the maternal compartment;
with increasing pH on the maternal side of the placenta, the transport of the metformin
from fetus to mother decreased significantly, confirming metformin elimination from
trophoblast cells by MATEL. In conclusion, our findings suggest involvement of OCT3
and MATEI transporters in the transplacental transfer of metformin across the rat placenta.

This work was supported by Grant Agency of Charles University (GAUK no. 137010/C
and SVV/2012/265-003).

THE LIGAND COMPETITIVE REACTIONS ON RECEPTOR
CAN BE DETERMINED USING A REAL-TIME RADIOIMMUNOASSAY

BARTA, P.,! TREJTNAR, F.,! ANDERSSON, K.23
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The competitive assays enable to determine the binding characteristic of new prepared
ligands. The ligand characterization is the necessary first step for further study of a tested ligand
behavior. This mentioned approach is applied in newly introduced radiopharmaceuticals too.
However, the traditional methods in ligand binding characterization are time and material
(especially for chemicals) demanding. To accelerate the binding characterization of a ligand
and to safe the expanses the novel technique has been developed with the employment of an
automatic radioimmunoassay. The technique uses the already previously described instrument
LigandTracer, which allows real time detection of cell receptor associated radioactivity.

The study included the real time detection of the competition between radioiodinated
natural ligand and unlabeled natural and non-natural ligands on the binding domain of
targeted epidermal growth factor receptor (EGFR). The study was performed in vitro with
the employment of cancer cell lines expressing EGFR in high density.

The results of measurement carried out using the automatic radioimmunoassay revealed
the binding ability of employed unlabeled ligands in the competition with a natural
ligand. The pre-bound natural ligand was displaced with either low concentrations or high
concentrations of the competitors or was not. On the basis of obtained results, the novel
automatic technique has proved its capability to be skillful method for the labeled ligand
versus unlabeled ligand competition analysis. Moreover, this technique exceeds traditional
methods of ligand binding characterization thanks to its measurement simplicity and low
cost runs. The disadvantage of this technique lies in the first acquisition costs.

The study was co-financed by the European Social Fund and the state budget of the
Czech Republic, project no. CZ.1.07/2.3.00/30.0061.
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PHARMACOKINETIC INTERACTIONS OF CYCLIN-DEPENDENT
KINASE INHIBITORS WITH P-GLYCOPROTEIN IN VITRO

CIHALOVA, D.,! HOFMAN, J..2 CECKOVA, M.,! STAUD, F.!
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Charles University in Prague, Czech Republic
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e-mail: cihad6aa@faf.cuni.cz

Inhibition of cyclin-dependent kinases has become a novel approach in cancer treatment
over the last decades. Although much attention has been devoted to the pharmacodynamic
properties of cyclin-dependent kinase inhibitors, the pharmacokinetic aspects have not
been evaluated in detail to date. The aim of this project was to investigate potential
interactions between five cyclin-dependent kinase inhibitors and P-glycoprotein using in
vitro accumulation methods in MDCKII-MDR1 and MDCKII parent cell lines. Established
P-glycoprotein substrates, Hoechst 33342 and daunorubicin were applied in these
experimental setups. Purvalanol A showed the highest inhibitory potency in both methods,
followed by roscovitine, olomoucine II, flavopiridol and SNS-032 with slight differences
between methods used. Moreover, we investigated substrate affinities of olomoucine II and
purvalanol A towards P-glycoprotein. Measuring the ATPase activity, we determined that
olomoucine II is a P-glycoprotein substrate. Purvalanol A can be classified as a non-substrate
as it changed the ATPase activity insignificantly. Both these findings were confirmed by
transport assays using monolayers of MDCKII cells stably expressing ABCB1. Based on our
results, it is reasonable to expect a considerable impact of the studied cyclin-dependent kinase
inhibitors on both pharmacodynamic and pharmacokinetic behavior of other simultaneously
administered drugs. In addition, we confirmed that purvalanol A, roscovitine and olomoucine II
can synergistically potentiate cytostatic effect of daunorubicin, a P-glycoprotein substrate, in
MDCKII-MDR1, HCT-8 and HepG2 cell lines. At the same time, we brought evidence that
this synergism is, at least partly, caused by pharmacokinetic interactions on P-glycoprotein.

The study was supported by the Grant Agency of Charles University in Prague (700912/
C/2012 and SVV/2012/265-003).

STUDY OF INTERACTION OF ANTIRETROVIRAL DRUGS WITH ABC
EFFLUX TRANSPORTERS USING /N VITRO CELL CULTURE MODEL
CERVENY, L., CECKOVA, M., NEUMANOVA, Z., REZNICEK, J., STAUD, F.

Department of Pharmacology and Toxicology, Faculty of Pharmacy in Hradec Kralové,
Charles University in Prague, Czech Republic
e-mail: Cervenyl@faf.cuni.cz, martina.ceckova@faf.cuni.cz

Several ATP-binding cassette (ABC) and solute ligand carrier (SLC) transporters have
been found to affect body disposition of antiretroviral drugs thereby affecting concentration
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of these compounds in the site of human immunodeficiency virus replication. In our study
we aimed to investigate whether tenofovir, tenofovir disoproxil fumarate (tenofovir DF),
emtricitabine, lamivudine, and zidovudine are substrates of P-glycoprotein (ABCB1),
breast cancer resistance protein (ABCG2), multidrug resistance-associated protein 2
(ABCC2), organic cation transporter 1 (OCT1) or multidrug and toxin extrusion protein
1 (MATE1). We performed in vitro transport assays using monolayers of polarized
MDCKII cells stably overexpressing the transporter of interest (ABCB1, ABCG2,
ABCC2, OCTI1 and MATE1), which were cultivated on semipermeable membranes.
Based on our results, tenofovir is not transported by ABCB1, ABCG2 or ABCC2. In
contrast, its orally used prodrug, tenofovir DF, was identified to be a substrate of ABCG2
and ABCBI1. Zidovudine was also shown to be transported by ABCG2 and, moreover,
interaction between tenofovir DF and zidovudine on ABCG2 was revealed. Emtricitabine
and lamivudine are not substrates of any of the tested transporters including OCT]1
and MATE]. In conclusion our study suggests that bioavailability and cellular uptake
of tenofovir DF can be hampered by ABCBI1 and also by ABCG2 transport proteins.
Moreover, drug-drug interactions can appear on both ABC transporters resulting in
higher (toxic) or subtherapeutic concentrations of the antiretrovirals, which could lead to
pharmacotherapy failure.

The study was supported by PRVOUK P40 “Drug Development and Study”.

OXIDATIVE DAMAGE IN PATIENTS WITH NON-SMALL CELL
LUNG CANCER TREATED WITH PLATINUM DERIVATES

FIKROVA, P12 STETINA, R.23, HRONEK, M.,!2 HRNCIARIK, M.,2 ZADAK, Z. 2
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Chemotherapy has been the mainstay of treatment for advanced Non-small cell lung
cancer. The most commonly used is a combination of drugs inclusive platinum derivatives
(cisplatin, carboplatin). There is growing evidence suggesting that the cytotoxic activity
of cisplatin is also closely associated with increased generation of reactive oxygen species
(ROS). Interaction of ROS with cellular components may result in damage to biomolecules
including DNA. Therefore, it is possible that oxidatively damaged DNA, which arises as
a result of chemotherapy with cisplatin, may be involved in the therapeutic effect of the
drug. In our study, we investigated the level of oxidative DNA damage caused by cisplatin
chemotherapy in patients during the entire chemotherapy.

For the evaluation of DNA damage were used Comet assay test and ELISA. In the
case of comet assay was evaluated the amount of oxidized pyrimidines in DNA of
periphery lymphocytes. In the case of ELISA was evaluated the level of 8-hydroxy-2-
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deoxyguanosine (8-OHdG) in urine. Sampling was performed before chemotherapy, in
the middle of chemotherapy and after chemotherapy.

In comet assay results we can see, that the level of oxidative DNA damage (oxidized
pyrimidines) increases in the course of whole chemotherapy (16.14: 20.41: 22.34% Tail
DNA), but there is no statistically significant difference between measurements. Results
of 8-OHdG measurement in urine by ELISA were similar to Comet assay results. The level
of 8-OHdG increases in the course of whole chemotherapy (13.69: 14.37: 14.97 ng/mmol)
but there is also no statistically significance difference between mentioned measure-
ments.

As described above, we have not found any significance differences between each
measurement performed by both tests, but we can see trend for increasing oxidative
damage between measurements. We found out in our measurement high individual
variability (especially in the comet assay measurement) and this can reflect individual
differences in metabolism and repair capacity.

The study was supported by the project 00179906 (Ministry of Health, Czech Republic)
for conceptual development of research organization and Faculty of Pharmacy —
SVV/2012/265 003.

IL-1 RECEPTOR BLOCKADE ALLEVIATES ENDOTOXIN-MEDIATED
IMPAIRMENT OF RENAL DRUG EXCRETORY FUNCTIONS IN RATS
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Acute renal failure (AKF) is a serious complication of sepsis, which significantly
worse the prognosis of patient. The major mechanism underlying the development of AKI
is the activation of NF-kB pathway by endotoxins (LPS) released from bacterial cell wall
and subsequent massive production of nitric oxide (NO) and cytokines such as TNF-a,
IL-1B. In this study, we therefore tested hypothesis if two potent anti-inflammatory
agents, dexamethasone and anakinra, an IL-1 receptor antagonist, may prevent
impairment of renal functions during endotoxemia in rats. Special focus was paid on the
mechanisms responsible for drug excretion. Rats were divided into four groups: saline
controls, LPS-treated, and dexamethasone or anakinra (both in a dose of 10 mg/kg)
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pre-treated endotoxemic rats. Untreated LPS administered rats developed within
10 h typical symptoms of AKF characterized by reduced glomerular filtration rate,
microalbuminuria, glomerular and tubular histological damage, increased fractional
excretion of sodium, and decreased tubular secretion of azithromycin, the prototype
substrate for multidrug transporters. Administration of either immunosuppressant was
able to prevent all these symptoms and even to restore the AZT secretory clearance to
control values. Interestingly this effect was related to up-regulation of organic anion
transporters 1-3, but not to multidrug transporters Mdr1 and Mrp2, which were induced
by LPS and paradoxically down-regulated by the drugs. In addition, both agents were
equally able to alleviate the signs of developing intrahepatic cholestasis. Comparison
of both agents revealed more complex action of dexamethasone — besides reduction
of plasma cytokines seen after both agents, dexamethasone also markedly reduced
plasma levels of NO as a result of reduced iNOS expression in the kidneys and liver.
In summary, our data points toward major role of IL-1p for the development of AKF
during endotoxemia. IL-1 receptor blockade as well as dexamethasone administration
was able to mitigate renal injury imposed by LPS and demonstrated favorable effect on
the mechanism important for renal drug elimination.

The study was supported by UK-PRVOUK.

PRECISION-CUT RAT KIDNEY SLICES
AS A METHOD FOR PHARMACOLOGICAL STUDIES

MAIXNEROVA, J., OLEJAROVA, A., PSENICA, P,
MANDIKOVA, J., TREJTNAR, F.

Department of Pharmacology and Toxicology, Faculty of Pharmacy in Hradec Kralové,
Charles University in Prague, Czech Republic
e-mail: maixj6al @faf.cuni.cz

The study was aimed at introducing of a new pharmacological/toxicological method
useful for study distribution and elimination of drugs in vitro. We have introduced in the
methodical apparatus of our laboratory the method rat kidney slices. In the first step of
our experiments, we standardized the technique for slicing fresh kidneys obtained from
the animals with use of Krumdieck Tissue Slicer. The following step was evaluation of
precision-cut rat kidney slices viability. Consequently, an optimization of incubation
conditions was carried out. As the final step, a preliminary accumulation study with
radiolabeled substrate of OAT1 transporter was performed.

The viability of the kidney slices was assessed using two types of tests on cellular
viability: the first determined damage of cellular membranes measuring lactate
dehydrogenase or protease leakage, the second evaluated metabolic state of the kidney
slices using a tetrazolium salt reduction. Thereafter, we evaluated the optimal method for
lysis of the slices necessary to measure concentrations of experimental agents accumulated
in the slices. The incubation of the renal slices was carried out at 37 °C in humid
atmosphere of air and 5% CO,.
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Optimal viability of the rat kidney slices was observed up to 15 min of incubation.
After this interval, the viability indicated by both types of the used tests was gradually
decreased. As the best method for solvation of the slices was selected lysis by Solvable
buffer (pH = 11). This method enables full and homogenous solution of the renal tissue.
Finally, we demonstrated usefulness of the rat renal slices technique for accumulation
studies using [*H]tenofovir.

The study was co-financed by the European Social Fund and the state budget of the
Czech Republic. Project no. CZ.1.07/2.3.00/30.002.

SUNITINIB EFFECTS ON AORTIC ENDOTHELIUM
IN NORMOTENSIVE AND HYPERTENSIVE RATS
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Sunitinib is a novel multi-targeted tyrosine kinase inhibitor with broad-spectrum
activity on cancer cell proliferation and angiogenesis. The drug is approved for the
treatment of renal cell carcinoma and gastrointestinal stromal tumor. Although sunitinib
rank among biologically targeted anticancer drugs, significant adverse effects may occur
during the treatment, including severe hypertension and cardiovascular toxicity. The
healthy endothelium is currently recognized to be essential for the regulation of the
vascular structure and function. Moreover, endothelial dysfunction is one of the main
characteristics of chronic arterial hypertension. However, the impact of sunitinib treatment
on arterial endothelium remains unsure. Therefore, the aim of the present study was to
investigate whether chronic sunitinib treatment induces vascular toxicity and endothelial
dysfunction in normotensive and hypertensive rats. For this purpose, the expression
of various markers of inflammation, oxidative stress and endothelial dysfunction was
evaluated in the aortic endothelium.

Inbred spontaneous hypertensive rats (SHR) and their normotensive (Wistar Kyoto,
WKY) littermates were used in the study (n = 32). Sunitinib (10 mg/kg) was administered
daily by gastric gavage for 8 weeks followed by 5 days wash out period and then
treatment re-challenge lasting 2 and 8 weeks for WKY and SHR rats, respectively.
Control groups received water in the same schedule. Samples of aorta were collected for
immunohistochemical and stereological analysis.

Sunitinib treatment resulted in significant increase in aortic endothelial expression of
PECAM-1, ICAM-1 and HO-1 in WKY rats. In addition, sunitinib induced a significant
increase of PECAM-1, ICAM-1, eNOS, iNOS, ET-1 and HO-1 in SHR rats.

Our findings show that chronic sunitinib treatment induces the expression of markers
of endothelial dysfunction. These changes could be involved in the treatment-induced
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impairments of vascular function and may co-determine the development of arterial
hypertension. The findings of this study deserve further investigation in order to establish
mechanistic role in the development of vascular complications accompanying treatment
with this modern anticancer drug.

The publication is co-financed by the European Social Fund and the state budget of the
Czech Republic, project no. CZ.1.07/2.3.00/30.0061. The study was supported by grant
GACR no 305/09/0416, project UNCE 33/2012.

STUDY OF TRANSPORT OF TENOFOVIR AND TENOFOVIR
DISOPROXIL FUMARATE ACROSS THE RAT TERM PLACENTA

NEUMANOVA, Z., CERVENY, L., STAUD, F.
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Tenofovir disoproxil fumarate (TDF) is an orally used prodrug of tenofovir (TFV),
anucleotide reverse transcriptase inhibitor that has high potency to suppress HIV infection.
TDF-containing antiretroviral (ARV) regimens are recommended by WHO for prophylaxis
of mother-to-child transmission of HIV in pregnant infected women. ARV prophylaxis
also depends on sufficient transplacental passage of drugs from mother to fetus. To select
optimal therapy it is of great importance to have detailed knowledge on drug transplacental
kinetics including factors that may affect the transplacental pharmacokinetics, such as
drug efflux ABC transporters, e.g. P-glycoprotein (P-gp) and breast cancer resistance
protein (BCRP). The aim of this study was to describe transplacental transport of TDF
and TFV employing the method of dually perfused rat term placenta. Using open-circuit
perfusion system, transport of TDF or TFV was investigated in both fetal-to-maternal and
maternal-to-fetal directions. At low TDF concentration (50 nM), significant asymmetry in
transplacental clearance was observed in favor of fetal-to-maternal direction. Increasing
TDF concentration to 500 uM annulled this asymmetry, indicating capacity-limited
transport mechanism. Employing closed-circuit perfusion system, we confirmed the
concentration-dependent saturable transport. Moreover, application of specific inhibitor
of P-gp and BCRP (GF120908) resulted in significant suppression of TDF transport from
fetal circulation to mother. In the case of TFV, we observed weak transplacental passage
and no involvement of capacity-limited mechanism. In conclusion, our findings suggest
an important role of P-gp and BCRP in transport of TDF but not TFV. In our model, both
drugs seem to be inadequately transferred from maternal to fetal circulation to provide
fetal protection.

The study was supported by Grant Agency of Charles University (GAUK 695912/C/2012
and SVV/2012/265-003).
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ENDOGLIN AND eNOS MIGHT PLAY A PROTECTIVE ROLE
IN ENDOTHELIUM IN EARLY ATHEROGENESIS

PFEIFEROVA, J., STRASKY, Z., JEZKOVA, K., NACHTIGAL, P.
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Charles University in Prague, Czech Republic
e-mail: jana.pfeiferova@faf.cuni.cz

It has been demonstrated that endoglin (TGF-p receptor I1I, CD105) is able to
regulate eNOS expression in vessels, and thus strongly affect function of endothelium.
In addition, we previously showed increased expression of endoglin and eNOS in aortas
with reduced atherosclerosis, suggesting that endoglin might be athero-protective and/or
endothelium-protective marker. Moreover, it has been demonstrated that levels of soluble
form of endoglin (measured in blood) are related to hypercholesterolemia and endothelial
dysfunction.

In this study, we hypothesized whether endoglin and eNOS, together with other
markers important for endothelial function, could be involved in different atherosclerosis
susceptibility between C57BL/6J and C3H/HelJ mice.

C57BL/6J mice (n = 16) and C3H/HeJ mice (n = 16), both divided into two groups,
sustained on either chow or cholesterol (1%) diet for 8 weeks. Biochemical analysis
of blood cholesterol fractions, ELISA analysis of soluble endoglin and Western blot
analysis of endoglin, TGF-BRII, eNOS/phospho-eNOS, ICAM-1 expressions in aorta
were performed.

Atherogenic index (total cholesterol / HDL cholesterol ratio) was significantly raised
in both strains after cholesterol diet, with stronger impact in C3H/HeJ mice. Surprisingly,
cholesterol diet resulted in a dramatic induction of potential endothelium-protective
markers — endoglin, TGF-BRII, eNOS/phospho-eNOS, and a significant reduction of
pro-inflammatory ICAM-1 in C3H/HelJ mice (athero-protective strain). On the opposite,
endothelium-protective markers were not affected and ICAM-1 expression was increased
in C57BL/6J mice (athero-prone strain) after cholesterol diet.

We propose that endothelial expression of endoglin and eNOS might be involved
in different atherosclerosis susceptibility between C57BL/6J and C3H/He] mouse
strains, suggesting that endoglin might be an interesting target for affecting endothelial
dysfunction.

The study was supported by grant from The Grant Agency of Charles University in
Prague number 300911/C and grant SVV/2012/265-003.
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TRIENTINE AND 8-HYDROXYQUINOLINES SURPASS THE STANDARD DRUG
D-PENICILLAMINE IN AFFINITY TO COPPER IN VITRO
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Copper is an essential trace element which forms an integral component of many enzymes.
Since disorder of copper homeostasis at systemic or local level can be observed in various
pathologies, the use of copper chelators may represent a promising therapeutic strategy.

This study was aimed at: 1) formation of an in vitro methodology for screening of
copper chelators, and 2) detailed analysis of interaction of copper with clinically used
D-penicillamine (D-PEN) and trientine; and compounds from 8-hydroxyquinoline group.
EDTA was used for comparison as a standard chelator.

The methodology based on bathocuproinedisulfonic acid disodium salt (BCS) was
used at four (patho)physiologically relevant pH conditions (4.5-7.5) and enabled both
cuprous and cupric ions chelation assessment and cupric reduction assessment as well.
In the case of potent chelators, the stoichiometry of the complex could be estimated too.
From the tested compounds, trientine, clioquinol, chloroxine and EDTA were the most
active copper chelators, followed by non-substituted 8-hydroxyquinoline. Unexpectedly,
the less active compound was D-PEN. The activity of trientine, 8-hydroxyquinoline and
D-PEN was substantially influenced by pH conditions. From all the tested substances, only
D-PEN showed significant potential to reduce cupric ions which can have unfavourable
consequences.

Conclusively, our assay employing BCS represents a rapid, simple and precise method
for copper chelation measurement. In addition, lower binding affinity of D-PEN compared
to trientine and 8-hydroxyquinolines was demonstrated (Fig. 1).

R pH55,45  /\ -
N NH  NH, SH
J > C > wo
Ry N NH  NH, NH,
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Ri=Cl R,=Cl|

Fig. 1. A schematic depiction of copper chelating potency of the tested compounds.

The study was supported by the Charles University (GAUK 605712C and SVV 265 003).
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MITOGEN-ACTIVATED PROTEIN KINASE KINASE 1 AND 2 (MEK1 AND 2)
INHIBITORS, UPREGULATES CYP3A SUBFAMILY MEMBERS GENE
EXPRESSION IN HEPATOCELLULAR CARCINOMA CELLS

SMUTNY, T., PAVEK, P.
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Charles University in Prague, Czech Republic
e-mail: smuttéaa@faf.cuni.cz

The extracellular signal-regulated kinase (ERK) pathway (Ras-Raf-MEK-ERK) is
pivotal in many biological processes. ERK cascade is involved in cell proliferation and
survival, and constitutive activation of the ERK pathway is often found in human tumors.
In the current study, we evaluated the effect of ERK pathway inhibition on the expression
of the main liver xenobiotic-metabolizing enzyme cytochrome (CYP) P450. CYP genes
are controlled in different ways and at multiple levels. The transcription of CYP3A
subfamily members are regulated mainly by nuclear receptors such as pregnane X receptor
(PXR), constitutive androstane receptor (CAR).

In the current work, we investigated the effect of ERK cascade inhibition on basal
expression of CYP3A4 mRNA transactivation and CYP3A subfamily members mRNA
expression in HepG2 cells using specific MEK1 and 2 inhibitors U0126, PD 0325901 or
PD184352. Our results suggest that all MEK 1/2 inhibitors induced mRNA of CYP3A4, 5,7
in HepG2 cells. Consistently, U0126 activated CYP3 A4 gene reporter construct in transient
transfection assays. Further experiments revealed that only U0126 is a ligand of PXR but
not PD 0325901 or PD184352. Finally we found that MEK1/2 inhibitors downregulated
small heterodimer partner (SHP), the known repression factor of nuclear receptors.

We suppose that ERK pathway regulates CYP3A subfamily members expression
through transcription regulation and primary mechanism involves SHP. These results show
evidence that inhibition of ERK signaling in hepatocellular carcinoma cells may influence
basal expression of main detoxification enzymes of CYP3A subfamily.

The study was supported by GACRP303/12/G163 and P303/12/0472.

INTERACTIONS OF ACYCLIC NUCLEOSIDE PHOSPHONATES
WITH SELECTED RENAL SLC AND ABC TRANSPORTERS

VOLKOVA, M.,! MANDIKOVA, J.,! PAVEK, P.,! CESNEK, M.,2 JANEBA, Z..2 TREJTNAR, F.!

IDepartment of Pharmacology and Toxicology, Faculty of Pharmacy in Hradec Kralové,
Charles University in Prague, Czech Republic
Institute of Organic Chemistry and Biochemistry, AS CR, Prague, Czech Republic
e-mail: Volkm5Saa@faf.cuni.cz

The nephrotoxicity of the acyclic nucleoside phosphonates (ANPs) with antiviral and
antiproliferative activities is suggested to depend on the renal tubular transport. The aim
of the study was to investigate in vitro whether typically in the kidney expressed SLC
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transporters (hOAT1, hOCT2, hCNT2, hCNT3) and drug efflux transporters (ABCBI,
ABCG2) may have a potential to interact with the selected antivirals. In addition,
relationships between affinity of ANPs to the transporters and their cytotoxicity were
assessed. The potency to interact with the transporters was compared to that of two
clinically used ANPs, tenofovir and adefovir. To determine the contribution of receptor
mediated endocytosis, we tested competition for uptake by ANPs and specific transporters
ligands in the transiently transfected cells with appropriate cDNA of transporter. Several
tested ANPs exhibited a significant inhibitory interaction with hOAT1. However, besides
GS-9191, ANPs showed lower potency to interact with hOAT 1 in comparison with adefovir
and tenofovir. No significant interactions of the tested ANPs with hOCT2, hCNT2 and
hCNT3 were observed. GS-9191 was found to inhibit active transport mediated both by
ABCBI1 and ABCG2, while PMEO-DAPy showed a potency to interact only with ABCB1.
The other studied ANPs exhibited no significant inhibitory interaction with the studied
efflux transporters. With exclusion of GS-9191, a relatively lipophilic compound, ANPs
were more cytotoxic in cells overexpressing hOAT1. This could indicate that hOAT1-
mediated intracellular accumulation is responsible for cytotoxic effect. In addition, this
finding suggests that such type of ANPs is not only inhibitor but also substrate of hOAT1.

The study was supported by Charles University in Prague (Project SVV 265003), grant
GAUK No. 376411/FaF/C-LEK and GAUK No. 360811/FaF/C-LEK.

EFFECTS OF ATORVASTATIN TREATMENT ON ENDOGLIN EXPRESSION
IN TNF-ALPHA INDUCED INFLAMMATION IN HUVECs

ZEMANKOVA, L., VAREJCKOVA, M., STRASKY, Z., NACHTIGAL, P.
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Charles University in Prague, Czech Republic
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Endoglin (CD105, TGFBRIII) is strongly expressed in endothelial cells, affects the
expression of eNOS and plays important role in atherosclerosis. In our previous papers,
we demonstrated that atorvastatin treatment increases the aortic expression of endoglin
and eNOS in mice aorta, decreases levels of soluble endoglin in blood and reduces
atherosclerosis in aorta, suggesting its interesting role in atherogenesis. In this study, we
wanted to elucidate whether statin induced eNOS expression depends on endoglin in vitro
in human endothelial cells HUVEC.

HUVEC cells were exposed to TNFa (10 ng/ml) for 2, 4, 6 and 24h to mimic inflammatory
conditions. Atorvastatin was added 24h before TNFa exposure, at a concentration of 3 uM
and 5 pM, DMSO 0.1% (v/v) was used as control. Cells with siRNA of endoglin were
prepared by using Amaxa HUVEC Nucleofector kit. The protein expression was determined
by flow cytometry and Western blot analysis. Levels of soluble endoglin were detected by
means of ELISA.

We showed that TNFa treatment for 24h significantly decreased endoglin and eNOS
expressionin HUVECs (p <0.001; n=4), together with significant increase of soluble endoglin
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in medium (p < 0.01; n = 4). Pretreatment of atorvastatin at a concentration of 5 pM, for
4 and 6 and 24 hours intervals of TNFa exposure, significantly prevented decrease of
endoglin expression (p < 0.05; p < 0.01; n = 4), in comparison with cells treated only by
TNFa. Endoglin silencing reduced significantly the expression of endoglin and additionally
expression of eNOS.

Inflammation in endothelial cells results in reduced expression of endoglin and eNOS
in HUVECs, which could be prevented by atorvastatin. Moreover, atorvastatin induced
eNOS expression depends on endoglin. Since endoglin and eNOS plays important role
in various cardiovascular pathologies including atherosclerosis, hypertension, diabetes,
preeclampsia and hereditary hemorrhagic telangiectasia, we propose that statin effects on
tissue and soluble endoglin in these diseases should be evaluated in clinical studies.

The study was supported by grant from The Grant Agency of Charles University in
Prague number 300811/C and grant SVV/2012/265003.
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INORGANIC AND ORGANIC CHEMISTRY

NEW TETRAZOLE BASED DERIVATIVES
AS POTENCIAL ANTITUBERCULAR AGENTS

CONKA, P, ROH, J., HRABALEK, A.

Department of Inorganic and Organic Chemistry, Faculty of Pharmacy in Hradec Kralové,
Charles University in Prague, Czech Republic
e-mail: conkap@faf.cuni.cz

Tuberculosis (TB) is a disease featured as a chronic bacterial infection caused by
Mycobacteria tuberculosis. They have infected two billion people and every year
cause eight million new cases of tuberculosis and two million deaths. This problem is
complicated by tuberculosis mycobacteria that are resistant to existing tuberculostatics.
Due to the unusual structure and chemical composition of the mycobacterial cell wall,
effective tuberculosis treatment is difficult, making many antibiotics ineffective and
preventing the entry of drugs. The aim of this work is the design and synthesis of new
improved candidates with antimycobacterial activity based on our previous reseach. We
want to study the influence of electron properties of functional groups on aromatic ring as
appropriate antimycobacterial activity for the pharmacophore and nature of side chain on
tetrazole ring, which is probably responsible for its pharmacokinetics.
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The study was supported by the European Social Fund and the state budget of the Czech
Republic. Project no. CZ.1.07/2.3.00/30.0061.
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SYNTHESIS OF NOVEL AROYLHYDRAZONE IRON CHELATORS

HRUSKOVA, K,.! MACKOVA, E.2 KOLBABOVA, L.,2 PRAVDIKOVA, K.,2
SIMUNEK, T..2 VAVROVA, K.!

Department of Inorganic and Organic Chemistry, Faculty of Pharmacy in Hradec Kralové,
Charles University in Prague, Czech Republic
2Department of Biochemical Sciences, Faculty of Pharmacy in Hradec Kralové,
Charles University in Prague, Czech Republic
e-mail: hrusk4aa@faf.cuni.cz

For years aroylhydrazone iron chelators have been studied for their cardioprotective
effect. Aroylhydrazones are tridentate chelators binding free intracellular Fe ions and
therefore protect cardiomyocytes from reactions leading to formation of free radicals
where iron stands as a catalyst. SIH (salicylaldehyde isonicotinoylhydrazone) showed
cardioprotective effect as well as advantageous pharmacokinetic properties. Nevertheless
it suffers from low stability in plasmal.

Our research group previously prepared a number of SIH analogs with increased
stability and pronounced cardioprotective effect along with low toxicity2. Some of the
analogs also possess a promising antiproliferative activity?.

The goal of our current work is to synthesize new aroylhydrazones based on our
previous results in order to enhance their cardioprotective and antiproliferative effects.

The current syntheses cover modifications of both ketone and hydrazide part of the
molecule. Regarding the former, we aimed at ketones with nitro group in various positions
on the phenyl ring and ketones with elongated or branched alkyl chain. For the evaluation
of the influence of the hydrazide we prepared more lipophilic hydrazides and products
with different nitrogen heterocycles. All final products will be subjected to studies of their
chelation potential, stability, own toxicity, cardioprotective and antiproliferative activities.
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SIH and selected analogs.
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SYNTHESIS OF 1-SUBSTITUTED
5-ALKYLSELANYL-1H-TETRAZOLES
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Selenium has long been considered as one of the most toxic elements. However,
increasing attention is paid to selenium-containing compounds since discovery of
essentiality of selenium for normal function of the immune system, for normal human
development, growth and metabolism. Nowadays selected selenium-containing compounds
are promising biologically active substances exhibiting antifungal, antimycobacterial,
antiviral and anticancer properties.

In this work we focused on the synthesis of selenium analogues of 1-alkyl/aryl-5-
alkylsulfanyl-1H-tetrazoles, which showed high antimycobacterial activities. The aim of
this work was to find suitable methods for the preparation of 1-alkyl/aryl-5-alkylselanyl-
1 H-tetrazoles and to evaluate their antitubercular as well as cytotoxic activity.

Analogously with widely used and efficient methods for the preparation of 1-substituted
S-alkylsulfanyl-1H-tetrazoles from isothiocyanates, alkyl/arylisoselenocyanates were
used as a starting material in the synthesis of target 1-substituted 5-alkylselanyl-1H-
tetrazoles.

We found that the reaction of corresponding isoselenocyanates with sodium azide in
water or in various organic solvents mostly led to the precipitation of selenium powder
and formation of various decomposition products.

One-pot reaction of alkyl/arylisoselenocyanates with sodium azide and alkylating
agent in MeCN or THF in the presence of water increased the yields of 1-alkyl/aryl-5-
alkylselanyl-1H-tetrazoles (I). 1-Alkyl derivatives were synthesized in good yields as the
only products. In the case of 1-aryl derivatives, the target selanyltetrazoles I were obtained
only in moderate yields due to the formation of N-alkyl-N-arylcyanamides (II) and/or
(Z)-Se-alkyl-N-cyano-N, N'-diarylisoselenoureas (III) as the main products regardless of
the method used.
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1-Substituted 5-alkylselanyl-1H-tetrazoles (I) exhibited high antimycobacterial activities
and no significant toxicities against isolated human hepatocytes and JEG-3 cells.

This project was supported by the Grant Agency of Charles University (Project no.
55610/2010) and by the Charles University in Prague (SVV 265 001).

CONFORMATIONAL STUDY OF
2-METHOXY-2’-HYDROXYTHIOBENZANILIDE DERIVATIVES
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Tuberculosis (TB) is one of the most dangerous and the most widespread infectious
diseases. Therefore, there is still an urgent need for new antituberculotic drugs. Recently,
we have shown that some 2-methoxy-2-hydroxybenzanilides and their thioxo analogues
have potential antimycobacterial properties!. Benzamides and thiobenzamides have been
studied for last few years also for their stereochemical behaviour. Some of them have
been found as chiral auxiliaries2, stereochemical properties of other ones were used for
construction of several oligomeric artificial structures with defined conformation? and
finally, the conformations of benzamide derivatives have also provided the fashion how to
transfer stereochemical information in the molecule®.

During our study of antimycobacterial properties of thiobenzanilides it was revealed, that
NMR spectra of all of them contained two sets of 'H and !3C resonance signals. By the deeper
study of this phenomenon it was approved that these two sets of resonance signals belong
to two conformers of 2-methoxy-2-hydroxythiobenzanilides. In this contribution it will be
presented the means and the results of conformational study of the CS-NH, Ar-CSNH and
Ar-NHCS bonds of these derivatives. These results were obtained by chemical modification
of above mentioned derivatives and by NMR spectrometry of these compounds.
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OF MYCOBACTERIAL ISOCITRATE LYASE
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The global burden of tuberculosis, its health and socio-economic impacts, the presence
of drug-resistance and a threat of latent tuberculosis should serve as a strong impetus
for the development of novel antimycobacterial agents, especially with an innovative
mechanism of the action!.

The identification of unique mycobacterial pathways and their targeting belongs to
the contemporary approaches. Isocitrate lyase (ICL), an essential enzyme of glyoxylate
shunt, splits isocitrate to succinate and glyoxylate. Disruption of ic/ gene attenuated
bacterial persistence and virulence without affecting the growth during the acute phase of
infection. Additionally, ICL is not blocked by conventional therapy, which is thought to
be an important reason for the length of anti-tuberculosis therapy!-23.

Recently, a review dealing with ICL inhibition has been published?. Our portfolio of
compounds evaluated as potential ICL inhibitors is represented by previously published
salicylanilides, their esters with benzoic, pyrazinoic, benzenesulfonic acids and N-acetyl-
L-phenylalanine!. Latterly, we synthesized salicylanilide esters with 4-(trifluoromethyl)
benzoic acid* and salicylanilide N,N-disubstituted carbamates. Derivatives of itaconic
acid, 4-nitrophenol and 4-nitroaniline (mostly simple esters, amides and Schiff bases)
represent other investigated chemical groups.

In general, salicylanilide derivatives act as moderate inhibitors of mycobacterial ICL
at the concentration of 10 pumol/L. Among salicylanilides, 4-(trifluoromethyl)benzoates
showed the most favorable inhibition properties (inhibition rates of 12-27%) with
2-[(3-bromophenyl)carbamoyl]-4-chlorophenyl 4-(trifluoromethyl)benzoate superiority?.
From other compounds, 2-methylene-4-[(4-nitrophenyl)amino]-4-oxobutanoic acid showed
the highest ICL inhibition — 55% rate at 10 umol/L and 9% rate for the concentration of
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1 umol/L. Some of the compounds were comparable or superior to 3-nitropropionic acid,
a known standard inhibitor.

All derivatives were evaluated against drug-sensitive Mycobacterium tuberculosis and
atypical mycobacterial strains (M. avium, M. kansasii), while the most antimycobacterial
active compounds were assayed additionally for their activity against multidrug-resistant
tuberculous strains with different resistance profile. All of these derivatives exhibited
activity against M. tuberculosis and atypical mycobacteria with MIC values = 0.125 pmol/L.

As expected and as it arose from the physiological role of ICL, there is no direct
correlation between ICL inhibition rates and MIC values.
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FURTHER DEVELOPMENT OF SYNTHESIS
OF EXOCYLIC-DOUBLE-BOND-CONTAINING UNSATURATED
SIX-MEMBERED HETEROCYCLES
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Charles University in Prague, Czech Republic
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In this research, our primary motivation was to accomplish total synthesis of gelastatin
A and B (1) because of their biological activity!. The synthesis should have proceeded
in a way which would enable installation of various substituents on the heterocyclic core
easily, so that we could modulate the activity itself. In this task we weren’t successful.
We, however, have found out, that six-membered lactams (2) of general structure shown
below are much more stable than expected. Because very little of such compounds and
their chemical behavior is known and because they could be the target of stereoselective
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Michael additions, which would furnish highly branched lactones and lactams with
defined stereochemistry, we pursued our research in terms of simplification the basic
synthetic protocol. Breakthrough in this area should give us easy access to variable starting
materials (3) for further experiments. We started our investigation towards lactones as their
precursors are commercially available or easily accessible. So far, we have reached partial
success and also observed some unexpected results.
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The study was generously supported by the Grant Agency of Charles University
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SYNTHESIS OF POTENTIAL ORGANOCATALYSTS BASED
ON ALCALOIDS VASICINE AND VASICINONE
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Series of substances derived from vasicine-type alkaloids (Fig. 1) was synthesized. These
derivatives are recently being tested for their potential organocatalytic activity. Two synthetic
pathways for introducing the chiral moiety were optimized using aminobenzylamine and
a-hydroxy carboxylic acids (malic, lactic) and their derivatives (Scheme 1).
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The study was supported by GA UK (No. 5671/2012), GA CR (No. P207/10/2048) and
Charles University Research (SVV-265-001).

32
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Tuberculosis (TBC) is a widespread infectious disease affecting about one third of
world population. For example, in 2010, about 8.8 mil new cases of TBC were found
and 1.7 mil people died. Another major problem is the presence of strains resistant to the
conventional treatment. Therefore, the search for new antitubercular drugs, active also
against these resistant strains, is highly important. Numerous studies dealing with the
synthesis of new antitubercular drugs have been published to date. However, only one
substance has been implemented to the clinical practice since 1963 (bedaquiline in 2013).

It was discovered that some substances containing benzylsulfanyl group bound to
heteroaromates had the same or comparable antimycobacterial activity as standard
isoniazide.

In this work we focused on the synthesis of antimycobacterially active compounds based
on these benzylsulfanylheteroaromates. The modifications in the heterocycle part as well
as in the linker between substituted phenyl group and heteroaromate have been carried out.

Antimycobacterial activities of these compounds as well as their toxicity against
isolated human hepatocytes are being evaluated.

This project was supported by the Grant Agency of Charles University (Projectno. 55610/
2010) and by the Charles University in Prague (SVV 265 001).
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OF NERRINE BOWDENII AKALOID BY THE MODIFIED MOSHER’S METHOD
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The Department of Pharmaceutical Botany and Ecology, Faculty of Pharmacy in
Hradec Kralové has isolated number of alkaloids from bulbs of Nerrine Bowdenii Watson
(Amaryllidaceae). Most of them were analysed in Laboratory of structure and interactions
(Department of Inorganic and Organic Chemistry). Structures of alkaloids were determined
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by using multidimensional NMR spectroscopy, except the exact stereochemistry. Therefore,
MTPA (2-methoxy-2-(trifluoromethyl)acetic acid) esters were prepared to yield pairs of
diastereomeric derivatives.

HsCO

MTPA ester of ambeline

OCHj

The absolute conformation was assigned using the correlation model based on the sp
conformation in which the C — CF; bond is synperiplanar to the C = O bond of the ester

carbonyl group!.
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Analysis of the AS = 85— &, values obtained from the (R)- and (S)-MTPA esters led to the
determination of the absolute configuration3. Stereochemistry of one of these unknown
compounds was determined as ambeline?.

X=0or NH
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SYNTHESIS OF CERAMIDES TYPE A AND EO
OPALKA, L., VAVROVA, K.
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The primary function of the skin is to provide resistance of the body against water loss
and penetration of exogenous substances, such as toxins or bacteria. The main skin barrier
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is situated into stratum corneum, the top layer of the skin. It is composed of corneocytes
(flat cells) and the lipidic matrix surrounding them. Lipids, filling the intercellular space
of stratum corneum, are composed of equimolar mixture of ceramides, cholesterol and
free fatty acids.

Twelve structure types of ceramides occur in the skin. These types are derived from
4 aminoalcohols — sphingosine (S), phytosphingosine (P), 6-hydroxysphingosine (H) and
dihydrosphingosine (DS). Primary amino group of these aminoalcohols is acylated by
non-substituted acid (N), a-hydroxy acid (A) or w-hydroxy acid esterified with linoleic
acid (EO).

The aim of my work is to prepare ceramides of the A and EO type, because these are
not commercially available, and to study their barrier properties.

Synthesis of ceramides of type A started from lignoceric acid (tetracosanoic), which
was o-brominated and the bromine substitued by hydroxyl. The racemic mixture of
a-hydroxy acids was separated enzymaticaly using lipase. R-isomer was obtained this way,
but not the S-isomer, which is natural.

In the future, we will try to oxidate racemic a-hydroxyacid to a-oxoacid and then
reduce it, using chiral catalyst to obtain pure (S)-isomer. Resulting (S)-acid will react with
sphingoid base to create ceramides of type A.

Synthesis of ceramides of type EO started from 16-bromohexadecanoic acid, which
was converted into protected w-hydroxy aldehyde by series of reactions. This was the
first fragment for the Wittig reaction. The second fragment was obtained also from
16-bromohexadecanoic acid by converting it to phosphonium salt. After the Wittig
reaction, the unsaturated product was methylated, hydrogenated and unprotected to
obtain 32-hydroxydotriacontanoic acid. Currently we are optimizing the conditions of the
hydrogenation of the double bond. Then, the obtained acid will react with linoleic acid to
form an ester. After the reaction with sphingoid base, this ester will provide a ceramide
type EO.

This work was supported by the Czech Science Foundation (207/11/0365) and by
Charles University (SVV 265 001).

EFFECT OF SPHINGOMYELIN
ON THE STRATUM CORNEUM MODEL MEMBRANES

PULLMANNOVA, P., SKOLOVA, B., PALAT, K., VAVROVA, K.

Department of Inorganic and Organic Chemistry, Faculty of Pharmacy in Hradec Kralové,
Charles University in Prague, Czech Republic
pullmanp@faf.cuni.cz

Stratum corneum (SC) is the outermost layer of the epidermis responsible for the barrier
function of the skin. The cutaneous barrier prevents excessive water loss and entry of harmful
substances. The SC consists of cornified cells embedded in the extracellular lipid matrix.
Whereas the composition of lipid matrix (ceramides (CER) 40—50% (in weight), free fatty
acids (FFA) 7-13%, cholesterol (CHOL) 20-33%, cholesterol esters 0—20% and cholesterol
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sulphate (CHS) 0-7%) is well known, the structural organization of the SC lipids remains
discussed. Recent research indicates that the altered SC lipids metabolism and increased
cutaneous permeability play an important role in the skin disease pathophysiology. For
example, reduced enzymatic activity of acid sphingomyelinase and decreased ratio of
ceramides in SC have been detected at atopic dermatitis and Niemann-Pick disease. The
acid sphingomyelinase breaks down one of the ceramide’s precursor sphingomyelin (SM)
to ceramide and phosphocholine. Moreover, the acid sphingomyelinase inhibitor-induced
accumulation of SM has been found in murine SC. The aim of our study is to reveal, if
does the increased fraction of SM contribute to the impaired cutaneous barrier function.
We used a simplified lipid model to study the effect of SM on permeability, structure and
phase behavior of SC. The equimolar mixture of CER (NS type), FFA and CHOL and 5%
(in weight) of CHS represents a reference model of normal SC. To simulate the reduced
sphingomyelinase activity, from 25 to 100% of CER were replaced with SM. The lipid
mixtures were deposited on the polycarbonate filters and served as model membranes
for permeation experiment using Franz type diffusion cells. Fourier transform infrared
spectroscopy (FT IR) was employed to study the temperature dependent phase behavior
and structural organization of SC model membranes. Preliminary results indicate that
ceramide precursor sphingomyelin does not significantly increase the permeation through
the model membranes. However, SM modulates the structural arrangement and the phase
behavior of SC model membrane.

The study was supported by the operational programme ECOP, registration number
CZ.1.07/2.3.00/30.0061, Increasing of the R&D capacity at Charles University through
new positions for graduates of doctoral studies, Czech Republic.
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Ceramides (Cer) are essential constituents of the skin barrier. Together with cholesterol
and fatty acids, they fill the intercellular space of the upper skin layer (stratum corneum,
SC). The decrease in content and changes in the composition of Cer are associated with
diseases such as atopic dermatitis or psoriasis. Structure of Cer and their role in the skin
diseases have been known for decades, but the importance of the individual structural
features in their molecules is poorly understood.

Our long-term aim is to study the structural requirements for Cer function in a competent
skin barrier to lay the design criteria for skin barrier repair agents, study the underlying
mechanisms, and to identify any diagnostic or predictive parameters for the skin barrier
function.

In this study we have focused on an importance of acyl chain length. Previously,
we found that the short-chain Cer can not maintain the skin barrier function — they
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increase the permeability of both the skin and model SC lipid membranes with maxima
at C4—6 acyl. Now, we studied chain order and packing of multilamellar lipid systems
by using infrared spectroscopy and X-ray diffraction and molecular organization by
Langmuir monolayers and atomic force microscopy. We found that the native long-chain
Cer membranes form highly ordered tightly packed continuous domains of Cer with fatty
acids. To the contrary, membranes containing short-chain Cer formed mainly less ordered
short Cer-rich domains that occupied more space and might provide a more permeable
shortcut for exogenous substances.

Thus, the exceptionally long acyl chains found in human skin Cer are essential for their
barrier function and should be included in the design of Cer analogs for a prospective
treatment of skin barrier disorders.

The study was supported by the Czech Science Foundation (GACR 207/11/0365)
and the Charles University in Prague (GAUK 652412 and SVV 265 001).
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Salicylaldehyde isonicotinoyl hydrazone (SIH) is a biocompatible iron chelator with
low toxicity and significant antioxidative and cardioprotective effects. Unfortunately,
this compound suffers from a short biological half-life associated with the cleavage
of the hydrazone bond. Boronyl salicylaldehyde isonicotinoyl hydrazone (BSIH) was
synthesized as a pro-drug that is selectively bioactivated by hydrogen peroxide to SIH.
This ability provides a possibility to better focus a pharmacological effect of this chelator
and avoid adverse effects of the former compound based on an iron deprivation.

The aim of this study is to utilize HPLC-UV for investigation of stability of BSIH in plasma
in vitro under physiologically relevant conditions and compare these results with the stability
of parent SIH. The method was also used to study the compound bioactivation in cell culture
media. The samples were analyzed on a HPLC column Zorbax Bonus-RP (150 x 3 mm,
3.5 um) protected with a guard column. Mobile phase was composed of 0.02 M phosphate
buffer (pH 6.0) and a mixture of methanol and acetonitrile (40:60, v/v), in aratio of 60:40 (v/v).

Plasma samples were precipitated using methanol and the cell medium was simply diluted
with the same solvent. Linearity of the developed method was proven within the range
from 5 to 40 pg/ml and 10 to 50 pg/ml for cell medium and plasma, respect