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PROF. MUDR. MAXMILIAN WENKE, DRSC., FCMA IS NINETY
Ondrej Slanar, Frantisek Perlik

The development of pharmacology in Czechoslovakia in the
second half of the last century is inseparably connected with
the personality of Prof. Wenke. He initiated several ground-
breaking trends in our experimental pharmacology and he
influenced education of pharmacology of one generation of
the students of medicine. Max Wenke was born on the 9%
September 1926 in west Bohemia in Klatovy. He graduated
at the Medical Faculty of the Charles University in Prague in
1950, presently named as the First Faculty of Medicine.

Already during his studies, he was interested in experimental

Foto: Daniel Hordk
work at the laboratory of Prof. Josef Charvat and at the Institute of Pharmacology. He

defended his Ph.D. degree in 1955 and five years later he was appointed to lead the Institute
of Pharmacology after the death of Prof. Bohumil Poldk. At that time he was the youngest
head of the department at the Medical Faculty. He successfully led the Institute of
Pharmacology for 35 years. Prof. Wenke was nominated as a Full Professor of Pharmacology
in 1965. The young representative of our oldest pharmacological institution has shown his
scientific visions soon, while he began to study drug-receptor interactions and drug-induced
metabolic changes. He was one of the first representatives of our pharmacological school,
who quantitatively evaluated drug effects using pharmacon-receptor interactions. Prof. Wenke
successfully continued with this activity during the study stays abroad in Mainz (Germany)
and in Philadelphia (USA). He applied his scientific expertise and created a research team
focused on substances acting on the autonomic nervous system. He has published more than
150 scientific papers and headed Pharmacological institute until 1990, when he retired. One of
the exceptional abilities of Prof. Wenke is his art of teaching. He was not only an excellent
lecturer, but also the author of almost thirty pharmacological textbooks and lecture notes. He
was also the editor of the nationally used pharmacology textbooks. After retiring he served as
a consultant at the Psychiatric Clinic and Department of Pathological Physiology of the 1st
Faculty of Medicine in Prague. He also translated several foreign pharmacological textbooks
into the Czech language. The 90" birthday celebrations of Prof. Wenke are an exceptional
occasion to express our sincere thanks for all that he has done for the Czech pharmacology

and medical education and we wish him all the best and good health.



POTENCIALNY PROTINADOROVY UCINOK JEDU RODU NAJA SLEDOVANY
NA VYBRANYCH NADOROVYCH BUNKOVYCH LINIACH
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Uvod: Nadorové ochorenie postihuje rézne vekové kategorie bez rozdielu rasy &i pohlavia
aaj naprick nedavnym pokrokom v diagnostike a lieCbe zostava nad’alej vyznamnym
zdravotnym problémom na celom svete. Velky prinos v terapeutickom rezime prinasa
identifikdcia novych prirodnych produktov s protinddorovym potencialom. Hadie jedy
(patriace tiez do kategérie prirodnych produktov) disponujii zjavnou chemickou
rozmanitostou a s tym suvisiacimi roznorodymi farmakologickymi t¢inkami, pricom ludska
zvedavost’ vyvolavaju uz od existencie egyptskej civilizdcie. VSeobecne su animalne jedy
povazované za Specializované toxické latky vyluCované jedovatymi zivoCichmi, ktoré po
preniknuti do tiel obeti (uhryznutie, bodnutie....), moéZzu sposobit’ intenzivne fyziologické
zmeny, bolest’ ¢i smrt’, Casto, v kratkom ¢asovom intervale. Ale aj napriek tejto skuto¢nosti
disponuju jednotlivé zlozky hadieho jedu potencialnou lekarskou ¢i biotechnologickou
hodnotou.

Ciel: Cielom tejto Stadie bolo zamerat sa na ucinok jedu rodu Naja z ¢elade Elapidae,
ktorého zlozenie pozostava z troch zakladnych toxinov (cytotoxin, neurotoxin, kardiotoxin)
a fosfolipazy Az. Prioritou boli cytotoxiny predstavujuce malé pevné membranové proteiny
zlozené z59 - 62 aminokyselinovych zvySkov tvoriacich cca 60% vSetkych proteinov
kobrieho jedu.

Metédy: Pomocou skriningového testu MTS stanovit' potencialny antiproliferativny efekt
konkrétneho jedu na vybranych nddorovych bunkovych liniach.

Vysledky a diskusia: V stc¢asnosti st jedy rodu Naja z ¢el'ade Elapidae skiimané pre moznua
schopnost’ t¢inkovat’ ako antikarcinogénne ¢inidld na urovni indukcie apoptdzy, inhibicie
proliferacie nddorovych buniek s minimalnym vplyvom na normalne bunky, o predstavuje
najucinnej$iu obranu proti nadorovému procesu. Mechanizmus pdsobenia na tejto Urovni
pravdepodobne zahffia lyzozomalne poskodenie, uvolfiovanie lyzozomalnych cysteinovych
hydrolaz, produkciu intracelularnych volnych kyslikovych radikalov, poskodenie
mitochondrii a aktivaciu kaskady kaspdz. Analyzovand cytotoxicita hodnotena

prostrednictvom MTS testu preukézala inhibiciu proliferacie nddorovych buniek v zavislosti
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na davke a od Casu. Sucasne sa hodnotil uc¢inok jedu na jednotlivé fazy bunkového cyklu

a indukciu apoptdzy.



ANTIPLATELET POTENTIAL OF ISOFLAVONOIDS

Lenka Applovd®, Premysl Mladénka?, Jana Karlickovd®, Kateiina Macdkovd®, Michal Rihat, Tomds
Filipsky*
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Prague, Heyrovského 1203, 500 05 Hradec Krdlové, Czech Republic
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Prague, Heyrovského 1203, 500 05 Hradec Kralové, Czech Republic
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Introduction: Isoflavonoids were suggested to have positive effects on the human health, e.g.
the lower risk of the coronary artery disease was reported by many studies. These data are
also supported by lower incidence of cardiovascular diseases in countries with high
consumption of soya products.

Aims: The target of this study was to compare antiplatelet activities of a row of chemically
related isoflavonoids, define structure-activity relationship and to identify the mechanisms of
their action.

Methods: Antiplatelet activity was investigated in human blood by impedance aggregometry,
turbidimetry and ELISA. Firstly, inhibition of aggregation induced by arachidonic acid (AA)
was tested. In active compounds, also inhibition of cyclooxygenase-1 (COX-1) and
thromboxane synthase, and influence at the thromboxane A receptors was measured.

Results and Discussion: The screening in whole blood has shown that 12 isoflavonoids
blocked platelet aggregation induced by AA. Structure-activity relationship disclosed that the
7,4’-dihydroxyl group represented the most efficient functional group and substitution of
these positions by methoxyl group(s) was connected with a reduction of the effect.
Substitution by a glucose in the position C-7 was associated with almost complete loss of the
activity. Presence of the 5-hydroxyl group seemed to be beneficial, as well as, the co-presence
of the 6-methoxyl group. Further mechanistic study has shown that two of the tested
compounds acted as inhibitors of COX-1 while the effect of other active isoflavonoids
appeared to be based mainly on the antagonism at thromboxane receptors. Isoflavonoids with
appropriate chemical structure possess even higher antiplatelet activity in comparison to the

standard antiplatelet drug acetylsalicylic acid.
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ALCOHOL DEPENDENCE IN A NEURODEVELOPMENTAL ANIMAL MODEL OF
SCHIZOPHRENIA IN MALE AND FEMALE RATS

Zuzana Babinskd*, Jana Rudd-Kucerovat, Tibor Stark*, Vincenzo Micale?

1) Dpt. of Pharmacology, Faculty of Medicine, Masaryk University, Kamenice 5, 625 00, Brno
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Introduction: Almost 50 % of schizophrenic patients suffer comorbid substance abuse with
nicotine and alcohol being the most prevalent drugs. This comorbidity is associated with
substantially higher burden of the disease as these patients have higher rate of
hospitalizations, shorter life expectancy and higher suicide attempt rate. Comorbid alcohol
abuse leads to worse response to antipsychotic treatment and deteriorates development of
positive signs of schizophrenia. Furthermore, comorbid alcohol abuse in women significantly
aggravates course and prognosis of schizophrenia (Schmidt et al., 2011).

Aims: The majority of both clinical and pre-clinical studies is conducted on male subjects
only, therefore the aim was to assess addictive behaviour in a neurodevelopmental model of
schizophrenia induced by prenatal methylazoxymethanol acetate (MAM) exposure in both
sexes.

Methods: Vehicle or MAM (dose of 22 mg/kg on gestational day 17) was administered
intraperitoneally to the pregnant dams (Sprague-Dawley strain) and study was performed with
their 9 weeks old offspring (20 females and 20 males; groups: F VEH, F MAM, M VEH, and
M MAM). Drinking in the dark paradigm with a sucrose fading procedure (Samson et al.,
1988) was used to assess daily intake of 20% alcohol. Relapse-like behaviour was evaluated
after 2 weeks of forced abstinence. Alcohol intake was calculated as grams of pure alcohol
per kg of body weight.

Results and Discussion: Alcohol consumption was significantly higher in MAM treated
females in comparison to MAM treated male rats. This finding suggests that the prenatal
MAM exposure may increase vulnerability for alcohol drinking in female rats. During the
relapse phase this phenomenon was still present and also sex difference in control animals has
reached significance when control females consumed more alcohol than control males. To our
knowledge, this is the first report on alcohol drinking behaviour in the MAM model. Our
study suggests that female sex and schizophrenia-like phenotype induced by the prenatal

MAM exposure may possibly work synergistically to enhance alcohol consumption.
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TERMALNE SYNTETIZOVANE ZLATE CASTICE S PEROXIDAZOVOU
AKTIVITOU A JEJICH EFEKT NA BUNECNOU LINII H9C2
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Barath® René Kizek®"

1) Ustay fyziologie, Lékarska fakulta, Masarykova univerzita, Kamenice 753/5, 625 00 Brno, Ceskd republika

2) Ustav hummdani farmakologie a toxikologie, Farmaceutickd fakulta, Veterindrni a farmaceutickd univerzita Brno,
Palackého 1946/1, 612 42 Brno, Ceskd republika

3) Ustav biochemie a mikrobiologie; Vysokd Skola chemicko-technologickd v Praze; Technickd 5, 166 28 Praha,
Ceska republika

4) Ustav chemie, Prirodovédeckd fakulta, Masarykova univerzita, Kamenice 753/5, 625 00 Brno, Ceskd republika

5) Metrohm Ceskd republika s.r.o., Na Harfé 935/5¢, 190 00 Praha 9, Ceskd republika

E-mail: kizek@sci.muni.cz

Uvod: Zlaté nanoéastice (AuNPs) jsou jiz velmi dlouhou dobu pouzivany jako vhodny nastroj
pro molekularné-biologické experimenty (Sathuluri et al., 2011). Navic, s rychlym rozvojem
nanotechnologii jsou vyuZzivany jako jeden z hlavnich nosi¢t biomolekul v nanomedicinskych
a biosenzorovych aplikacich (Lahm et al., 2015), véetné aplikaci v experimentalni kardiologii
(Ganji et al.,, 2016). Je velmi dobie znamo, Ze peroxidazova reakce, kterd probiha
V nepieberném mnozstvi biochemickych premén, je Siroce biotechnologicky vyuzivana (Gao
et al., 2007). Na zaklad¢ zjisténého faktu, Zze nékteré skupiny chemickych latek nebo
nanomateriall mohou vykazovat enzymatickou (také peroxiddzovou) aktivitu, dostaly se tak
do popiedi zajmu tohoto vyzkumu (Jv et al., 2010, Sun et al., 2015).

Cile: Cilem prace bylo syntetizovat zlaté nanocastice modifikované citratem trisodnym za
rozdilnych teplotnich profili a zarovenn studovat peroxidazovou aktivitu z hlediska jejich
efektll na buné¢nou linii H9C2.

Metody: Termalni syntéza AuNPs probihala na magnetické micha¢ce s ohievem za
kontrolované teploty a michani po dobu 60 minut. Ziskané nanocastice byly charakterizovany
pomoci ZetaSizer, spektrofotometru, fluorimetru a elektrochemie. Peroxiddzova aktivita byla
sledovana jako katalytickd oxidace tetramethylbenzidinu (TMB). Bunéfna linie byla
kultivovana v médiu DMEM obohaceném 2mM glutaminem a 10% fetalni bovinni sérem pfti
37°C a 5% CO2 Vv jedné pasazi 72 h.

Vysledky a diskuse: Termdlni syntézou s vySe uvedenym casem byly ptipraveny AuNPs.
Ziskané cCastice byly charakterizovany dostupnymi fyzikdlné-chemickymi ptistupy. Ziskané
vysledky jsou shrnuty v Tab. 1. Hodnoceni peroxidazové aktivity AuNPs bylo normalizovano
na aktivitu kfenové (HRP) peroxidazy a substratu. U sledovanych AuNPs byla peroxiddzova

aktivita v rozmezi 0,75 az 0,92 mU/ml. V biologickém experimentu byl hodnocen vliv
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nanoCastic na bunéénou kulturu H9C2. AuNPs byly aplikovany k bunééné kultuie

Vv exponencialni fazi rastu.
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OXAZOLIDINONOVE ANALOGY PACHASTRISSAMINU A ICH VPLYV NA
NADOROVE BUNKY
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Martinkova?, Eva Mezeiovd?, Jozef Gonda? Stefania Megyesi®
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Uvod: Nadorové ochorenia patria medzi najéastej§ie pri¢iny tmrtia vo vyspelych krajinach.
Mnozstvo dolezitych protinddorovych lie€iv bolo ziskanych Struktirnou modifikaciou
prirodnych latok alebo syntézou novych latok dizajnovanych podla nich. Pachastrissamin
(Jaspin B) bol izolovany z morskych hubiek Pachastrissa sp. (Calthropellidae) a Jaspis sp.
Cytotoxické ucinky pachastrissaminu (jaspin B) boli popisané na mysacich (P-388) a
Pudskych (A-549, HT-29, Mel-28) nadorovych bunkovych liniach. V experimentoch s
analogmi pachastrissaminu obsahujucimi 1, 2, 3 - triazolovy kruh v alkylovom retazci sa
zistilo, ze 1 z analogov preukazuje vyssiu cytotoxicitu nez prirodny pachastrissamin.

Ciele: Cielom prvotného skriningu bolo sledovat’ G¢inok oxazolidindnovych analdogov na
nadorovych bunkovych liniach Jurkat (human acute T-lymphoblastic leukemia), HelLa
(cervical carcinoma cells), MDA-MB-231 (breast cancer cells), HCT 116 (human colon
carcinoma) a Caco -2 (human colon carcinoma).

Metody: Antiproliferativne ucinky sme sledovali pomocou kolorimetrického MTT testu.
Vysledky adiskusia: V naSich experimentoch najvys$iu antiproliferativnu aktivitu
vykazovali (4R)-3-benzyl-4-[(1'R,2'R)-1,2"-dihydroxyhexadecyl] a (4S)-3-benzyl-4-[(1'S,2'S)-
1',2'-dihydroxyhexadecyl] analogy, ktoré dosahovali hodnoty 1Csq = 7 - 25 uM v zavislosti od
bunkovej linie, priCom najvyssia toxicita bola spozorovana u bunkovej linie Jurkat. Vysledky
tejto prace poukazuju na opodstatnenost’ vyskum zaoberajiceho sa testovanim novych latok
prirodného pdvodu a ich syntetickych derivatov a sledovanim vztahov medzi G¢inkom
a Struktarou. St vSak potrebné dalSie experimenty zaoberajice sa mechanizmom uc¢inku

tychto latok ako aj moznymi neziaducimi G¢inkami, ¢i liekovymi interakciami.
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ANALGESIC EFFECT OF PIRITRAMIDE IN PATIENTS WITH ACUTE
POSTOPERATIVE PAIN - THE COMPARISON OF PCA PUMP WITH
INTRAMUSCULAR ADMINISTRATION
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Introduction: Different ways to take analgesics affect the response to the opioid in the
patients with acute postoperative pain.

Aims: To compare patient-controlled i.v. administration and intramuscular administration of
piritramide in patients with acute postoperative. The secondary objective was to compare the
consumption of analgesics, length of hospital stay and the incidence of opioid - induced
adverse effects.

Methods: The study included 110 patients aged 18-75 years undergoing inguinal hernioplasty
by Lichtenstein performed under general anesthesia standardized. Clinical status of patients
was assessed 16 hours after surgery. Patients were treated by piritramide, a maximum of 15
mg 3 times daily, with patient-controlled i.v. administration (bolus doses 0.044 mg/kg, logout
interval 10 minutes) or intramuscular administration. Pain intensity was assessed using visual
analogue scale (VAS 0 - 100 mm) at 1, 2, 3, 4, 5, 6, 7, 8, 10, 12 and 16 hours after the
surgery. In addition, opioid consumption, length of hospital stay and incidence of opioid —
induced adverse effects; postoperative nausea and vomiting (PONV), headache, sedation,
pruritus, vertigo and hallucination were evaluated.

Results and Discussion: Mean pain intensity score (SD) VAS 1-16 was observed in the PCA
group 13.06 (0.99) mm, which was significantly different from the IM group 28.39 (16.81)
mm (p = 0.021). The rate of opioid — induced adverse effects was 19.34 % in the PCA group
and 8.52 % in the IM group (p = 0.041). The difference in the total number of piritramide
injections (SD) between both groups was highly significant, 1.82 (0.89) in the PCA group and
1, 13 (0.34) in the IM group (p = 0.000). The length of hospital stay between both groups was
not significant. Patient-controlled i.v. administration is associated with increase in acute

postoperative pain relief and increase in consumption of piritramide and adverse effects.
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THE ROLE OF NUCLEAR RETINOID (RAR) AND RETINOID X (RXR)
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Julius Brtko', Lucia Toporovd', Lucia BialeSovd®, Luba Hunakovd?, Dana Macejovat

1) Institute of Experimental Endocrinology, BMC, SAV, Diibravska cesta 9, 845 05 Bratislava
2) Institute of Experimental Oncology, BMC SAV, Diibravskd cesta 9, 845 05 Bratislava

E-mail: julius.brtko@savba.sk

Introduction: All-trans retinoic acid (retinoid) represents a cognate ligand of natural origin
for nuclear retinoid receptors (RARalpha, RARbeta, and RARgamma). Its structural isomer,
9-cis retinoic acid (rexinoid) plays a role as a natural cognate ligand for nuclear retinoid X
receptors (RXRalpha, RXRbeta, and RXRgamma). Both retinoids, rexinoids and their
biologically active derivatives are involved in a complex arrangement of physiological and
developmental responses in many tissues acting as ligand-inducible transcription factors.
RXRs are common heterodimerization partners for several nuclear receptors comprising
retinoid receptors, thyroid hormone receptors, dihydroxyvitamin Dz receptor, peroxisome
proliferator-activated receptors, liver X receptors, farnesoid X receptor, pregnane X receptor,
and constitutive androstane receptor. Thus, the "nuclear receptor partner”/retinoid X
heterodimers are considered to be ligand-activated, DNA-binding, trans-acting, transcription-
modulating proteins involved in a general molecular mechanism responsible for
transcriptional responses in target genes.

Aims: We introduce nuclear retinoid and retinoid X receptors upon binding of their cognate
ligands as crucial transcriptional regulators of many cellular processes such as differentiation,
development or apoptosis.

Methods: A number of biochemical, cell biology, radioisotope techniques and molecular
biology approaches have been exploited in the study.

Results and Discussion: We have evaluated retinoid/rexinoid nuclear receptor subtypes
(RARalpha, RARbeta, RARgamma, RXRalpha, RXRbeta, RXRgamma) expression pattern in
a variety of tumour tissues of patients with different types of cancer verified by cytology and
histopathology techniques. In conclusion, this type of diagnostic approaches based on studies
on nuclear receptors expression profiles, enlisted into the diagnostic algorithm of patients
before their possible treatment by specific nuclear receptor ligands, might thus enhance
therapeutical potentialities and bring positive results in the treatment of a variety of

neoplasias.
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DUSLEDKY DEFICITU MRP2 PRO FARMAKOKINETIKU BOLDINU U
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Uvod: Boldin je ptirodni latka se znAmymi antioxidaénimi a hepatoprotektivnimi vlastnostmi,
jehoz klinické uziti je vSak stdle omezeno neuplnou znalosti jeho farmakokinetiky (PK).

Cile: Piedlozena prace se vénuje detailnimu studium PK vlastnosti latky a jeji biologické
dostupnosti (BAV) po p.o. podani u potkana. Soucasné¢ bylo umyslem stanovit podil Mrp2
transportniho proteinu na eliminaci této latky z organizmu.

Metody: V experimentu byly pouzity dvé skupiny zvitat: kontrolni (Ctrl) a Mrp2 deficientni
(Tr), u kterych byla provedena kineticka studie po p.o. a i.v. podani boldinu v davce 10
mg/kg.

Vysledky a diskuze: U obou skupin byla hodnota Clot (celkova clearance) mateiské latky
srovnatelna (Ctrl 53,4 ml/min/kg; Tr™ 48,6 ml/min/kg) a latka byla eliminovana renalni (R) 1
biliarni (B) cestou. U Mrp2 deficientnich potkanti dosahovala Clg hodnot polovicnich ve
srovnani s kontrolami (P < 0,05), zatimco Clr byla téméf dvojnasobna (Ctrl 0,42 ml/min/kg;
Tr 0,75 ml/min/kg; P < 0,05). Kinetika metabolitd boldinu (glukuronidy a sulfaty)
vykazovala vyrazné rozdily v hodnoté Clio, kterd byla sniZzena u Tr™ zvifat na 65 % hodnoty
kontrolni skupiny (P < 0,01) a byla dana pfedevS§im vyznamnym snizenim Clg (Ctrl 3,13
ml/min/kg; Tr- 0,23 ml/min/kg; P < 0,001) v dasledku absence Mrp2 proteinu, zatimco
pomér hodnot Clr byl podobny jako pro latku mateiskou (Ctrl : Tr7; 1:2). BAV boldinu po p.o.
podani 10 mg/kg latky byla u obou skupin fadové srovnatelna (Ctrl 7%; Tr™ 4,5%), ackoliv
AUCot (mg/ml*min) byla u Mrp2 deficientnich potkanti dvojnasobna (Ctrl 0,054; Tr™ 0,128;
P < 0,01) v dusledku nizké clearance latky (Ctrl 187,2 ml/min/kg; Tr- 87,8 ml/min/kg; P <
0,001). Vysledky provedené studie ukdzaly nizkou biologickou dostupnost boldinu, kterd
bude velmi omezovat praktické vyuziti této latky. Hodnoceni kinetiky boldinu u potkant
s deficitem Mrp2 proteinu umoznilo popsat vyznamnou roli tohoto transportéru pro eliminaci

boldinu.
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EXPRESIU ps-ADRENERGICKYCH RECEPTOROV V TUKOVOM TKANIVE
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Uvod: Lipopolysacharid (LPS) je endotoxin z Gram-negativnej baktérie Escherichia coli.
Opakované podavanie LPS predstavuje model aktivacie imunitného systému, ako aj model
chronického stresu. Je uz davno zname, ze pocas stresu sa zvysi hladina katecholaminov,
ktoré vplyvaji na a a f-adrenergické receptory. Najmenej preStudovanym typom [-receptorov
je treti podtyp. Bs-receptory s v organizme Siroko distribuované, v najva¢Som zastiipeni su
lokalizované v bielom tukovom tkanive, kde ich hlavnou tlohou je regulacia lipolyzy.

Ciele: Ciel'om tejto prace bolo overit' hypotézu, ze aktivacia imunitného systému vyvolana
stresom ma negativny vplyv na génovi expresiu Pz-adrenergickych receptorov a dalSich
regula¢nych faktorov v tukovom tkanive a mozgu.

Metody: Samcom asamiciam potkanov kmena Sprague-Dawley bol intraperitonealne
podavany LPS vo zvysujacich sa davkach po dobu 5 dni (50, 50, 100, 100, 200 ng/kg) alebo
placebo. 2 hodiny po poslednom podani LPS bolo izolované retroperitonealne tukové tkanivo
avybrané mozgové Struktury. Koncentracie mRNA kodujucej [s-receptory a ostatné
regulacné faktory v tuku boli merané metdodou real-time PCR. Na Statistick¢é hodnotenie
jednotlivych  parametrov sa pouzila dvojcestna ANOVA pre faktory pohlavie
a farmakologické ovplyvnenie.

Vysledky a diskusia: Aktivacia imunitného systému opakovanym podavanim LPS bola
potvrdena zvySenim expresie interleukinu-6 VvV tukovom tkanive. Opakované vystavenie
imunitnej aktivacii vyvolalo zniZenic génovej expresie Ps-receptorov v tukovom tkanive.
Hladiny mRNA pre adipogénny faktor ,,peroxisome proliferator-activated receptor
gamma“ (PPAR-gamma) boli po poddvani LPS zniZzené. Koncentracie mRNA adipokinov
adiponektinu a leptinu sa signifikantne znizili. Opakované podavanie LPS nemalo vplyv na
expresiu rezistinu, hoci hladiny mRNA tohto sekrecného faktoru boli signifikantne vysSie
U samcov V porovnani so samicami. Na rozdiel od tukového tkaniva, génova expresia Ps-
receptorov v hipokampe a prefrontdlnej kore nebola zmenend. Zaverom, opakované
podavanie LPS vyvolalo paralelny pokles génovej expresie Pz-adrenoreceptorov, PPAR-

gamma, leptinu a adiponektinu. Na zidklade toho moZno predpokladat’ ulohu fs-
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adrenoreceptorov v adipogenéze a regulacii tvorby adipokinov v bielom tukovom tkanive po

imunitnej aktivacii.
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INTERACTIONS OF ANTIRETROVIRAL DRUGS LAMIVUDINE,
EMTRICITABINE AND EFAVIRENZ WITH MATEL (SLC47Al1), OCT1 (SLC22A1)
AND OCT?2 (SLC22A2) TRANSPORTERS

Martina Ceckovd, Josef Reznicek, Lenka Tupovd, Zuzana Ptackova, Lukds Cerveny, Frantisek Staud
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Introduction: Multidrug and toxin extrusion protein (MATEL) is a solute carrier encoded by
SLC47A1 gene able to transport high variety of compounds out from polarized epithelial
cells. MATEL is believed to enable elimination of several, usually ionized compounds by
ensuring their efflux from the apical membrane of renal tubular cells and hepatocytes, while
the first step, influx to the cells across basolateral membrane is provided by organic cation
uptake transporters (OCT) belonging to the SLC22A subfamily of solute carriers.

Aims: The aim of this study was to evaluate interactions of antiretroviral drugs used in
combination antiretroviral therapy (CART) of HIV positive patients, lamivudine,
emtricitabine, efavirenz, etravirine and rilpivirine with MATE1, OCT1 (SLC22A1) and OCT2
(SLC22A1) transporters and to assess the risk of pharmacokinetic drug-drug interactions.
Methods: Accumulation and transport studies in MDCK cells mono-transfected for
expression of human MATE1, OCT1 or OCT2 and double-transfected cells overexpressing
human MATE1 and OCT1 or OCT?2 transporters were employed to evaluate inhibitory or
substrate properties of the studied drugs. The transporter-mediated drug-drug interactions
were further evaluated in vivo employing pharmacokinetic analysis in Wistar rat.

Results and Discussion: Our results show that MATEL and both OCT transporters play a
role in the transcellular transfer of lamivudine, while emtricitabine was transported by
MATE1L but not by OCT1 or OCT2. We further identified efavirenz, but not rilpivirine or
etravirine as potent inhibitor of OCT1, OCT2 and MATEL transporters. Efavirenz was able to
diminish the transporter-mediated uptake of metformin in OCT1-, OCT2- and MATE1-
expressing cells with inhibitory 1Cso values 2.1 uM, 6.8 uM and 7.4 uM respectively.
Moreover, the drug was able to decrease the transcellular transfer of model compound MPP*
and interacted also with transcellular transfer of lamivudine across OCT1/OCT2-
MATE1-expressing MDCK cells in vitro. This interaction was further confirmed in vivo when
efavirenz was co-administered with lamivudine intravenously to Wistar rats and significantly
decreased lamivudine excretion to urine while enhancing its retention in renal tissue. To

conclude, combination of antiretroviral drugs efavirenz and lamivudine bears the risk of
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transporter-mediated drug-drug interaction that can lead to decreased renal elimination of

lamivudine.
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Introduction: Human lifespan has risen markedly during the last century resulting in increase
of elderly adults, which leads to renal ageing. Renal ageing is associated with incidence of
end stage renal disease and poor performance of renal transplants. Indoleamine 2,3-
dioxygenase (IDO) catalyzes breakdown of tryptophan (trp) to kynurenine (kyn). IDO plays a
crucial role in immune tolerance and some studies propose its involvement in ageing. In our
previous study, we have observed that trp metabolism predicts long-term outcome of human
kidney transplantation (tx).

Aims: In current study, we investigated whether IDO/trp degradation along kyn pathway
contributed to the poor renal outcome after renal tx in the elderly patients.

Methods: Using HPLC we analyzed trp, kyn and 3-OH-kyn levels in urine and serum
samples of elderly patients (age 50 - 65 yrs) as well as younger individuals (age 30 — 50 yrs)
after renal tx with acute rejection (AR) and chronic transplant dysfunction (CTD).
Furthermore we calculated kyn/trp ratio as estimated IDO activity and performed correlation
analyses with the age of the patients.

Results and Discussion: We observed that urine kyn/trp ratio in elderly patients after renal tx
with acute rejection and CTD was significantly increased in comparison with younger patients
with acute rejection and CTD. However, no difference was found in the urine kyn/trp ratio in
elderly and younger patients without graft rejection. We found out furthermore that urine trp
level as well as kyn and 3-OH-kyn levels significantly correlated with age in elderly patients
after renal tx with acute rejection and CTD, while no such correlation was found in elderly
without graft rejection. Hereby we documented for the first time clearly the link between
IDO/trp metabolism along kyn pathway, renal graft rejection and ageing. Based on our pilot
analyses we pointed out connection between IDO metabolism and age in patients who

underwent renal transplantation and suffered from acute rejection or CTD.
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Introduction: Transplacental permeation of antivirals is required to prevent mother to child
transmission of HIV, HBV and/or HCV. As most antivirals are molecules derived from
nucleosides it can be hypothesized that their cellular uptake might be mediated by nucleoside
transporters.

Aims: In our study we aimed to investigate whether equilibrative nucleoside transporters
(SLC29A) and/or concentrative nucleoside transporters (SLC28A) participate in
transplacental permeation of anti-HIV drugs (abacavir, zidovudine, and emtricitabine) and/or
anti-HCV drug (ribavirin).

Methods: For purpose of this project we used in vitro (accumulation in placental
choriocarcinoma derived BeWo cells), ex vivo (accumulation in fresh villous fragments and
microvillous membrane vesicles isolated from human placenta), and in situ (dual perfusion of
rat term placenta) experimental approaches and qRT-PCR to quantify levels of gene
expression.

Results and Discussion: We demonstrated that transplacental passage of ribavirin is strictly
dependent on nucleoside transporters. Both nucleoside transporters and passive diffusion are
needed for abacavir to overcome transplacental barrier. On the other hand in the case of
zidovudine and emtricitabine we did not observe any involvement of nucleoside transporters
in transplacental pharmacokinetics. Moreover, we investigated that expression of some
nucleoside transporters (CNT2) may be gestation stage-dependent and are likely to certain
extent modulated by epigenetic or differentiation affecting agents. In conclusion our findings
are of importance when assessing fetal antiviral exposure during gestation. We also suggest
that fetal exposure to ribavirin or abacavir might be affected by drug-drug interactions with

concomitantly administered medications.
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Introduction: Palbociclib is a cyclin-dependent kinase inhibitor recently approved for the
treatment of advanced breast cancer. ABC efflux transporters play an important role in drug
disposition and their overexpression can confer multidrug resistance (MDR) to various agents
in cancer cells.

Aims: The main aim of this study was to elucidate interactions of palbociclib with ABCB1,
ABCG2 and ABCC1 transporters and to address whether the ABC transporters are causative
of MDR to palbociclib and whether palbociclib can reverse MDR of cancer cells to
conventional chemotherapeutics and potentiate their cytotoxic effect through modulation of
ABC transporters in vitro.

Methods: Using XTT cell proliferation, ATPase and intracellular accumulation assays, we
investigated interactions between palbociclib and ABC transporters in MDCKII cell lines
overexpressing ABCB1, ABCG2 and ABCC1. Combination index analysis was also
employed to identify synergistic interactions between palbociclib and conventional
antineoplastic drugs in MDCKII and cancer cells.

Results and Discussion: Palbociclib inhibited the proliferation of parental, ABCB1-,
ABCG2- and ABCC1-overexpressing MDCKII cells to a similar extent suggesting that none
of the ABC transporters confer resistance to this compound. Palbociclib significantly
inhibited ABCB1- and ABCG2-mediated effluxes of daunorubicin and mitoxantrone in
MDCKII-ABCB1 and MDCKII-ABCG2 cells, respectively, with no effect on the
accumulation in MDCKII-ABCC1 and parental cells. Moreover, palbociclib enhanced the
sensitivity of ABCB1- and ABCG2-overexpressing cells to ABCB1 and ABCG2 substrates,
respectively, and its application with other chemotherapeutic drugs led to a significant
synergy in MCF-7 breast cancer cell line, which could be attributable to the inhibitory activity
of palbociclib toward ABCB1 and ABCG2. In conclusion, ABCB1, ABCG2 and ABCCL1 do
not confer cellular resistance to palbociclib. Palbociclib, however, can modulate ABCB1- and
ABCG2-mediated MDR by inhibiting the efflux of the transporters’ substrates which leads to
synergistic antiproliferative effects. Therefore, palbociclib represents a promising approach
for the reversal of ABCB1- and ABCG2-mediated MDR.
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BRAIN DOPAMINERGIC AND NORADRENERGIC SYSTEMS AS CENTERS
REGULATING LIVER CYTOCHROME P450 IN THE RAT

Wiadystawa Anna Daniel

Institute of Pharmacology, Polish Academy of Sciences, Smetna Street 12, 31-343 Krakow, Poland

E-mail: nfdaniel@cyf-kr.edu.pl

Cytochrome P450 is an enzyme important to psychopharmacology and therapy, since it
metabolizes psychotropic drugs and endogenous neuroactive substrates involved in the action
of psychotropic drugs (neurosteroids, dopamine and serotonin precursors) in both the liver
and brain. Moreover, psychotropic drugs affect cytochrome P450, which may be partly
connected with their pharmacological action in the brain.

Recent studies indicate that monoaminergic systems of the brain (dopaminergic,
noradrenergic and serotonergic) may contribute to the physiological regulation of cytochrome
P450 expression by engaging neuroendocrine mechanisms. These systems innervate the
hypothalamic structures (the paraventricular nuclei, arcuate nuclei, median eminence)
connected with regulation of pituitary hormone secretion, which leads to changes in the levels
of blood hormones (growth hormone, corticosterone, thyroid hormones) regulating liver
cytochrome P450 via their respective membrane or cytosolic/nuclear receptors. In general,
brain catecholaminergic systems (dopaminergic and noradrenergic) produce a stimulatory
effect on rat CYP2C11, CYP3A and CYP2B, and an inhibitory action on CYP1A. On the
other hand, the brain serotonergic system seems to exert predominantly an opposite effect on
cytochrome P450 compared to the catecholaminergic ones.

Our research into local intracerebral injections of specific neurotoxins (to produce lesion) or
agonists (to stimulate particular pathways/receptors) showed that the action of individual
brain systems on the endocrine regulation of cytochrome P450 was pathway- or structure-
dependent. Hence the dopaminergic tuberoinfundibular pathway (which increased growth
hormone and decreased T3 levels) stimulated the expression and activity of CYP2C11,
CYP2B and CYP3A, but inhibited that of CYP1A. The dopaminergic mesolimbic pathway
that engages the nucleus accumbens (which increased corticosterone and decreased T3 levels)
stimulated CYP3A expression and inhibited CYP1A one. The observed effects proceeded via
D2 receptors located in the pituitary or nucleus accumbens, respectively. The dopaminergic
nigrostriatal pathway did not affect cytochrome P450.

Similar effects on cytochrome P450 were produced by the brain noradrenergic system, yet the

brain pathways and mechanisms involved were different. A general lesion of the brain
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noradrenergic system (which decreased growth hormone and testosterone levels, increased
corticosterone level and regulated thyroid hormone levels) increased the expression and
activity of CYP1A, but diminished those of CYP2C11, CYP3A, and tended to do so in the
case of CYP2B. The observed negative effect of the general noradrenergic lesion on CYP2/3
isoforms may be due to the damage to noradrenergic innervation of the arcuate nuclei
(producing a growth hormone release factor) and, possibly, also of the median eminence
(releasing noradrenaline to hypothalamo-pituitary circulation). On the other hand, lesion of
the dorsal noradrenergic pathway innervating the paraventricular nuclei (i.e. neurons that
produce somatostatin, a growth hormone inhibitory factor) led to an opposite effect on the
investigated CYP isoforms. The effect of stimulation of specific noradrenergic receptor
types/subtypes (al, o2, B1, B2) engaged in the observed central neuroendocrine regulation of
CYP enzymes is currently under study.

The obtained data indicate that drugs acting on central catecholaminergic systems, such as
neuroleptics or antidepressants, may affect liver cytochrome P450 not only by their action in
the periphery (e.g. at the level of the liver or peripheral glands), but also via their interaction
with brain neurotransmission which affects the central neuroendocrine regulation of enzyme
expression. Hence the effect of neuroactive drugs on liver cytochrome P450 should be studied
in vivo to elucidate any possible physiological mechanisms of enzyme regulation including

these involving the brain neuroendocrine system.
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VYVOJ LECIVEHO PRIPRAVKU SOMATOBUNECNE TERAPIE U DETSKYCH
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Poznani kli¢oveé role dendritickych bunék v procesu zahédjeni imunitni reakce a moznost jejich
piipravy ve velkém mnozstvi in vitro vedly k uvaham o jejich vyuziti v imunoterapii
nadorovych onemocnéni. V principu jde o to, Ze monocyty periferni krve pacientti vybranych
pro imunoterapii se ziskavaji v pribéhu leukaferézy. Z monocyti se pak ptipravi velké
mnozstvi nezralych dendritickych bunék v pfitomnosti cytokint GM-CSF a IL-4. V dalsi fazi
dojde k diferenciaci monocytii v nezralé dendritické bunky. Dalsi postup zavisi na typu
nadorového antigenu, ktery je pro imunoterapii zvazovan. Pii pouziti usmrcenych nadorovych
bunék jako zdroje celého spektra nadorovych antigenli je prvnim krokem inkubace
dendritickych bun€k s nadorovymi buitkami. Po pohlceni nadorovych bunék jsou nasledné
dendritické buiiky aktivovany a zralé¢ dendritické bunky jsou poté jako protinadorova vakcina
podany zpét pacientovi. Dosavadni zkuSenosti z publikovanych studii ukazuji dobrou
toleranci 1€cby a navySeni imunitni odpovédi. Tento typ vyvijené¢ho l€Civého piripravu patii
mezi tzv. 1éiva pro moderni terapie — Advanced Therapy Medicinal Products (ATMP)
S naroénymi regula¢nimi pozadavky na vyvoj a vyrobu v rezimu GMP (Spravné vyrobni
praxe).

Lékarska fakulta Masarykovy univerzity v Brn¢ cestou Farmakologického tstavu je drzitelem
opravnéni k vyrobé protinadorovych vakcin z autolognich dendritickych buné€k v ramci svych
gistych prostor ACIU, které jsou certifikovany SUKLem. V ramci nutnosti dodrZeni
legislativnich pozadavki jsou takto vysoce inovativni 1é€ebné postupy pfipravovany pouze
omezeném podtu pracovist v Ceské republice, znichz Lékatskd fakulta MU je jedinym
pracovisté akademickym.

Ve spolupraci s Klinikou détské onkologie FN Brno jsme v zaii 2015 iniciovali zahdjeni
klinické studie faze I u détskych pacienti s high-risk solidnimi nadory. Zadavatelem klinické
studie je LF MU v Brn¢ a podporu provadéni klinické studie realizujeme cestou CZECRIN
(Cezch Clinical Research Infrastructure Network). Lécebnym principem, ktery je v této studii
navrzen a hodnocen, je zvySeni imunitni odpovédi stimulaci cytotoxickych Th-lymfocyta.

Hlavnimi cily studie jsou prokazani bezpecnosti a ziskdni pilotnich dat o pfedbéZzné ucinnosti.
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Kritickou podminkou k zatazeni do této studie je odbér vitdlni nddorové tkané kterd je
zpracovavana spolu s autologné leukafereticky ziskanymi leukocyty, produktem je pak vlastni
autologni vakcina jako 1é¢ivy ptipravek moderni somatobunééné terapie. V soucasné chvili je
do studie zarazeno 17 pacientli, aplikace prob€hla u prvnich 5 détskych pacientd, dalsi

detailng;jsi pilotni data budou prezentovana béhem ustniho sdéleni.
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28-DAY HESPERIDIN TREATMENT IMPROVED ENDOTHELIUM-DEPENDENT
VASODILATION IN SPONTANEOUSLY HYPERTENSIVE RATS
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Introduction: Hesperidin is the most common flavonoid found in citrus fruits and is expected
to exert relevant vasodilation benefits. The underlying physiological actions are not yet
satisfactorily explained.

Aims: The present study aimed to explore the effect of hesperidin on the vascular responses
in normotensive and hypertensive rats and the involvement of NO synthase and Ky channels.
Methods: 15 week old Wistar and spontaneously hypertensive rats (SHR) were randomized
to orally receive either hesperidin (50 mg/kg/day) or a corresponding volume of the water for
28 days. Femoral arteries with intact endothelium were collected immediately following
sacrifice and placed into modified Krebs-Ringer solution (NaCl 119 mmol.I%, KCI 4.7
mmol.I%, MgSOs 25 mmol.I*, KH,POs 1.2 mmol.I"%, glucose 11.1 mmol.I?, CaCl, 2.5
mmol.It, EDTA 0.03 mmol.I?, gassed with 95% O2 and 5% CO,). Femoral arteries free of
surrounding tissue were cut into 2 mm long rings and mounted in the chamber of Mulvany
Halpern isometric myograph. Vascular responses of isolated femoral arteries were measured
in control conditions and during inhibition of NO synthase (L-NNA) and inhibition of Ky
channels (4-AP).

Results and discussion: Endothelium-dependent vasodilation in SHR was significantly
improved by the treatment with hesperidin. The contraction responses after L-NNA were
increased in all groups of rats. The inhibition of K, channels significantly reduced
endothelium-dependent vasodilation only in SHR treated with hesperidin. The results of our
experiment indicate, that hesperidin might improve the endothelial function in hypertension

possibly through the enhancement of Ky channel activity.
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Uvod: Srdcové zlyhavanie je syndrom a zavereténa etapa mnohych srdcovych ochoreni
s rozli¢nou etiologiou. Aj z toho dovodu nie je jeho liecba kauzélna, doposial’ sa nepodarilo
jednoznacne identifikovat’ od etiologie nezavislé faktory, ktoré by priamo ovplyviovali
vyvrhovl funkciu srdca.

Ciele: Izoformy tazkych retazcov myozinu a konkrétne ich pomerné zastipenie v myokarde
srdca by mohlo byt vo vztahu k velkosti vyvrhovej funkcie srdca a pritom by ich expresia
mohla byt nezavislad od pri¢iny srdcového zlyhavania.

Metédy: Analyzovali sme expresiu dominantnych izoforiem tazkych retazcov myozinu
MYH6 a MYH7 v explantovanych Tudskych srdciach pacientov s termindlnym S$tadiom
srdcového zlyhavania ako aj v lavych komorach zvieracich modelov srdcového poskodenia —
izoprenalinom navodenej hypertrofie srdca a daunorubicinom navodenej subchronickej
kardiotoxicity u potkanov.

Vysledky a diskusia: Percentualne zastupenie izoformy MYH6 v l'avych komorach bolo
konzistentne nizSie pri srdcovom poskodeni nezavisle od etiologie, pohlavia a veku, u l'udi
aj U experimentalnych zvierat. Hodnoty percentudlneho zastipenia MYH6 pozitivne
korelovali s tlakov v lavej komore (R? = 0,99) a kontraktilnou funkciou srdca (+dP/dt max;
R%? = 0,89) uzvierat. U pacientov so terminalnym §tadiom srdcového zlyhavania sme
zaznamenali, ze ti s najz§im percentudlnym zastipenim MYH6 mali aj najvyssie hodnoty
diagnosticky a klinicky vyznamnych parametrov NT-proBNP, LVEDD a naopak najnizSie
hodnoty glomerularnej filtracie (eGFR) a maju teda najvy$sie riziko kardio-renalneho
syndromu a umrtia. Pritom dlhodoba farmakoterapia betablok4dtormi percentudlne zastipenie
MYH6 mierne zlepSovala (p < 0,05). Vysledky indikuji, ze srdcové izoformy tazkych
retazcov myozinu MYH6 a MYH7 by mohli byt od etiologie srdcového poskodenia

nezavislym farmakoteraputickym cielom pre d’al§i vyskum a lie¢bu srdcového zlyhavania.
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Uvod: Galektiny patria do rodiny proteinov schopnych rozpoznat’ a viazat' cukrové zbytky
s vysokou afinitou pre B-galaktozidy na bunkovom povrchu a extracelularne glykoproteiny
a glykolipidy. Vzhl'adom na rozmaniti lokaliziciu galektinov a ich schopnost’ tvorby
oligomérov, nie je prekvapujice, ze st zahrnuté v mnohych biologickych procesoch ako je
prezivanie, rast atransformacia bunky. Okrem fyziologickych procesov su zapojené
do patogenézy viacerych ochoreni, medzi ktoré patria aj nadorové ochorenia. Ich tloha bola
zistena v nadorovej transformacii, metastdzovani, Uniku imunitnej reakcie organizmu
a v nadorovej angiogenéze. Doposial’ bolo identifikovanych 19 druhov galektinov, pricom
v endotelovych bunkach boli detekované Styri z nich, galektin-1, -3, -8 a -9, ktoré patria
Vv sucasnej dobe medzi najviac Studované galektiny v suvislosti s nadorovym rastom, pricom
najmenej poznatkov je ziskanych o galektine-8.

Ciele: Sucasné studie preukazali, ze galektin-8 je zapojeny v procese tvorby novych ciev,
v migracii a bunkovej adhézii. Cielom naSej prace bola analyza regulacie expresie tohto
glykan-viazuceho proteinu v endotelovych bunkéch izolovanych z l'udskej umbilikéalnej vény.
Metoédy: Na detekciu expresie Studovaného lektinu sme vyuzili analyticki metodu Western
blot a prietokova cytometriu.

Vysledky a diskusia: V stadiach sa doposial’ uvadza, ze pritomnost’ séra neovplyviiuje
expresiu galektinu-8. Nami ziskané vysledky preukazuji, Ze v pritomnosti 'udského séra
arastovych faktorov dochadza k zvySeniu expresie tohto lektinu. Bola pozorovana
koncentracnd zavislost’ 'udského séra na expresiu galektinu-8. V pripade absencie l'udského
séra je viditelny pokles expresie galektinu-8. V pritomnosti rastovych faktorov ako je
vaskularny endotelovy rastovy faktor a bazédlny fibroblastovy rastovy faktor je pozorované
zvySenie expresie glykan-viazuceho lektinu. Vysledky naznacuju, Ze l'udské sérum ako aj

pritomnost’ rastovych faktorov ovplyviiuju expresiu galektinu-8 v endotelovych bunkéch.

PODAKOVANIE
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PROBIOTIKA VO VETERINARNEJ MEDICINE

Monika Fedorovd', Maria Banasovd*, Dana Marcincdkovd?
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Uvod: Probiotikd su Zivé organizmy, ktoré ak st podavané v adekvatnom mnoZstve, maju
prospeSny vplyv na hostitela. VyznaCuji sa svojim pozitivnymi ufinkami pri prevencii
a liecbe ochoreni traviaceho traktu, ako aj mnohych chordb I'udi i zvierat. Mnohymi Studiami
bol dokazany ich podporny efekt na celkové zdravie, odolnost’ a tizitkovost’ zvierat. Ako latky
prirodného po6vodu predstavuji prirodzenu alternativu voci pouZivaniu antibiotik ako
stimuldtorov rastu.

Ciele: V praci sme sa zamerali na charakteristiku a zhodnotenie veterinarnych pripravkov
obsahujticich probiotika, ktoré su schvalené a dostupné v Slovenskej Republike (SR).
Metody: Zistovali sme, ktoré probiotické bakteridlne kmene sa v tychto pripravkoch
najCastejSie vyskytuji, pre ktoré cielové skupiny zvierat st uréené a aké st najCastejSie
indikacie na ich podavanie. Zistené udaje boli vyhodnotené a spracované graficky.

Vysledky a diskusia: Celkovy pocet schvalenych veterinarnych probiotickych pripravkov v
SR je 47. Najpouzivanej$im probiotickym kmeniom je Enterococcus faecium, okrem neho sa
v pripravkoch ¢asto vyskytuji aj rody Lactobacillus sp. a Bacillus sp. Medzi pripravkami
vyrazne prevazuju jednozlozkové preparaty, v ktorych sa nachadza len jeden kmen, resp. druh
probiotickych baktérii. V kombinacii s probiotikami sa v pripravkoch najcastejSie vyskytuju
vitaminy, maltodextrin, prebiotikd a mineradlne latky. Najviac pripravkov je urcenych
pre prezavavce, najmi pre telatd, a oSipané, u ktorych sa indikuja hlavne pri hnackach a inych
traviacich poruchach, a po liecbe chemoterapeutikami. VacSina veterinarnych probiotickych
pripravkov sa pre jednoduchSiu aplikaciu vyskytuje vo forme praskov urcenych
na rozpustenie alebo primieSanie do krmiva. Prinos tejto prace pre veterinarnych lekarov,
spo€iva v ziskani podrobnych informacii o veterinarnych probiotikach, ¢im vytvara
predpoklady pre spravne pouzivanie a pre poskytovanie kvalitnych odbornych informacii

a rad pri pouzivani probiotickych veterinarnych pripravkov.
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EFFECT OF HIGH FAT DIET ON NEURONAL FUNCTION IN HIPPOCAMPUS OF
HYPERTRIGLYCERIDEMIC RATS

Zdenka Gaspdrova?, Barbara Kaprinay'?, Boris Liptak'?, Ruzena Sotnikovd®

1) Institute of Experimental Pharmacology and Toxicology, Slovak Academy of Sciences, Bratislava
2) Dpt. of Pharmacology, Jessenius Faculty of Medicine, Comenius University, Martin

E-mail: zdenka.gasparova@savba.sk

Introduction: Metabolic syndrome (MS) has a negative influence on cognitive abilities and
increases the risk of dementia. Coincidence of MS risk factors and impairment of cognitive
functions with degenerative or vascular origin starts to be identified as metabolic cognitive
syndrome (MCS).

Aims: We studied the effect of 8-week high fat diet (HFD) enriched with 1% of cholesterol
and 7.5% of lard on neurotransmission in the hippocampus of hypertriglyceridemic rats
(HTG) compared to HTG and Wistar rats on standard diet (SD).

Methods: Wistar+SD (n=10), HTG+SD (n=10) and HTG+HFD (n=10) rats were fed ad
libitum and the amount of consumed chow was registered. The rats were weighed once a
week. On the day of termination, the hippocampus, liver and Kidney were separated. The
hippocampus was cut to 400 pum slices for electrophysiological extracellular recordings.
Input-output measurements were registered in the CA3-CA1 synapse of the hippocampus.
Liver and kidney weight were recorded.

Results and Discussion: HTG+HFD rats consumed a significantly high amount of chow
during the first week and over this time they significantly increased their body weight gain
compared to HTG+SD and Wistar+SD rats. The liver weight significantly increased in
HTG+HFD compared to both experimental groups with SD. The Kkidney weight was
significantly lower in both HTG groups, without effect of HFD. In the stratum pyramidale,
the amplitude of population spike did not differ among the three groups of rats, while the
presynaptic fiber volley registered in the stratum radiatum significantly increased in
HTG+HFD rats. The presented results showed the effect of HFD on the presynaptic
component of electrically evoked dendritic response in the hippocampus. Further studies have
to be done to elucidate the mechanism of neuronal function changes and putative association
with MCS.
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ANALYSIS OF MICRORNA IN PLASMA CHILDREN WITH AUTISM SPECTRUM
DISORDER (ASD)
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Background: Autism spectrum disorder (ASD) comprise a group of chronic
neurodevelopmental disorders characterized by social and language impairments and
restricted and repetitive interests and behaviours (Huang et al., 2015) and including
development delay, as well as genetic and psychosocial factors (Corejova et al., 2014). New
studies find that adults with autism are at higher risk for a slew of health problems ranging
from diabetes and obesity to heart failure. MicroRNAs (microRNAS) have recently emerged
as prominent epigenetic regulators of a variety of cellular processes, including differentiation,
apoptosis and metabolism and could identified as potential markers of this process. Therefore
we examined the plasma expression profiles of microRNAs - 1, 133a, 499, 29b, 208a and
208b in autism ASD children plasma.

Aims: We aim to determine the potential cardiac-specific microRNAs in plasma levels
children with ASD and compare it with plasma levels children without ASD.

Methods: Total microRNAs were extracted from the blood samples of 4 children with ASD
from autism centre, (NOVA University Florida), as well as 4 children from ACVA (Slovak)
and 4 children without ASD. We analysed plasma levels of microRNAs with real-time
polymerase chain reaction (PCR).

Results and Discussion: In our laboratory we analysed 6 plasma microRNAs as potential
markers of cardiac pathophysiology in oncology and cardiac patients. In the plasma all three
groups (with ASD, without ASD) were absent microRNAs 499, 29b, 208a and 208b. We
determinate higher relative quantification microRNAs 1 and 133a in the plasma ASD children
compared with children without ASD. We identified in plasma Florida children with ASD
significant higher relative quantification microRNAs 1 and 133a compared with Slovak
children with ASD. The differentially expressed microRNAs 1 and 133a in plasma children
with ASD may be used as diagnostic markers possible cardiovascular pathology in ASD

children.
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MECHANIZMUS ANTIPROLIFERATIVNEHO UCINKU HOMOSPISULOSINU

Gabriela Gonciovd®, Alexandra Nagyovd', Martin Kello!, Miroslava Martinkova?, Kvetoslava
Stankova, Ladislav Mirossay', Martina Bago Pildatova*
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Uvod: Napriek pokroku a vyvoju novych lieGebnych postupov, je v sticasnej dobe pouziva
chemoterapia stale spojend s vysokou toxicitu ¢o méa za nasledok znizenu kvalitu Zivota
pacienta. Prirodné zltceniny zohraji dolezitu ulohu v lieCbe a prevencii ochorenia po tisice
rokov. Cielom vedeckych skupin po celom svete je hladat’ nové latky s potencidlnym v
protinadorovym ucinkom, pricom prirodné zluceniny predstavuji zdroj s obrovskou
Strukturdlnou rozmanitostou. Homospisulosin je syntetickym analdégom prirodného
spisulosinu izolovaného z morskej jedlej musle Spisula polynyma, ktory vykazoval
v predklinickych Stidiach in vitro aj in vivo protinadorovu aktivitu. V I. faze klinickych
skusok, kde sa pouZzil na terapiu pokrocilych solidnych nadorov, vSak zlyhal v dosledku
hepato- a neurotoxicite, ktora nebola zavisla od davky. O homospisulosine je zatial’ iba vel'mi
malo dostupnych informacii. Tie vSak postacuju na to, aby nas motivovali k preStudovaniu
jeho cytotoxickej aktivity. V naSich predoslych experimentoch na Jurkat bunkach sme zistili
hodnotu I1Csp < 10 puM aanalyzou bunkového cyklu narast sub-G; frakcie, ktora je
povazovana za apopticku.

Ciele: Ciel'om tejto prace bolo potvrdit’ proapoptoticky G¢inok homospisulosinu.

Metody: Proapoptoticky ucinok sme sledovali flowcytometrickou analyzou.

Vysledky a diskusia: Proapoptoticky uc¢inok homospisulosinu bol potvrdeny pomocou
farbenia annexinom, ktorym sa vskorej faze apoptdézy detekuje externalizovany
fosfatidylserin. S narastajucou dobou inkubacie buniek s testovanou latkou narastal aj pocet
annexin pozitivnych buniek. Sledovanim zmien mitochondrialneho potencialu pomocou
TMRE sondy sme spozorovali zvySovanie poctu buniek so zniZzenym membranovym
potencialom s narastajicou dobou inkubacie. To viedlo k zvySeniu hladiny Bcl-2 v
cytoplazme. Analyzou Bcl-2 sme zistili, Ze Bcl-2 je vo fosforylovanej a teda neaktivnej forme

a nemoze tak sprostredkovat’ svoj antiapoptoticky tc¢inok.
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NOVE ANTIMIKROBNI PRIPRAVKY V ERE MIKROBIALNI REZISTENCE

Markéta Hanslianova

Oddgéleni klinické mikrobiologie Fakultni nemocnice Brno

E-mail: m.hanslianova@seznam.cz

Antibiotika jsou 1éCivé piipravky uzivané k profylaxi a terapii infekcnich nemoci jiz témét
100 let. Za tuto dobu doslo k vyvoji celé¢ fady skupin antibiotik, jejichz pouzivanim se
z mnoha infekénich chorob s vysokou umrtnosti stala onemocnéni dobie 1éCitelna, bez
fatalnich nasledkd. Soucasné s pouzivanim antibiotik se rozvijely mechanismy rezistence
baktérii k t€émto latkdm. Mnohdy nevhodnym zachdzenim s antibiotiky a podcenénim
moznosti Sifeni rezistence mezi bakteridlnimi kmeny celime na pocatku nového stoleti a
tisicileti situaci, kdy mnohé antimikrobni ptfipravky ztraceji ucinnost a je opét poptavka po
novych antiinfektivech.

Jednim z novych antibiotik pfichazejicich na Cesky trh je dalbavancin (Xydalba). Jde o
lipoglykopeptid s G¢innosti vi¢i G+ mikroorganismiim, a to véetné rezistentnich kmend
(methicilin rezistentni Staphylococcus aureus — MRSA, rezistentni Streptococcus
pneumoniae). Patii mezi antibiotika baktericidni, mechanismem ucinku je blokada syntézy
bunééné stény a je indikovan k terapii akutnich bakterialnich infekci kiize a koznich struktur
(ABSSSI) u dospélych. Jeho nespornou vyhodou a tim, co jej odliSuje od antibiotik
s podobnym spektrem a indikacemi, je dlouhy biologicky polo¢as umoziujici davkovani 1x
tydné (1000 mg a za tyden 500 mg) nebo 1x za 14 dni (1 500 mg Vv jedné infazi). Infazni
aplikace trva 30 minut a jednotydenni podani nevyzaduje zavadéni centralniho katétru.
Dalbavancin vytvaii vysoké koncentrace v kizi, mékkych tkanich i kostech. Experimentalni a
pilotni studie v indikacich jako jsou infek¢ni endokarditidy nebo osteomyelitidy naznacuji
moznosti dalSiho vyuziti v budoucnu. Ani po podavani 1x tydn€ po dobu az 8 tydna nebyla u
zdravych dospélych zjisténa 74dnd kumulace. Ve studii sledujici farmakokinetiku a
bezpec¢nost u dospivajicich (12 — 17 let) byla s tuspéchem uzita davka 15 mg/kg. Dalbavancin
neni metabolizovan cytochromem P450, neovliviiuje ani efluxni transportéry ¢i dalsi cile,
které by byly zdrojem interakci. Davku je nutné redukovat jen u pacientd s kreatininovou
clearance <30 ml/min. Doposud nebyla zaznamenana oto- ani nefrotoxicita; s souvislosti
S i.v. podanim byl zaznamenan ,,red-man syndrom®; vzacné anafylaxe. V soucasné dobé¢, kdy
nozokomialni infekce citelné zasahuji do kvality Zivota pacientli i do ekonomiky nemocnic, je
moznost podavani antibiotika v systému OPAT (Outpatient Parenteral Antimicrobial

Therapy) velmi Zadouci.
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STUDIUM ANTIPROLIFERACNICH UCINKU PRENYLOVANYCH FLAVONOIDU
Z PAULOWNIA TOMENTOSA U LIDSKE NADOROVE BUNECNE LINIE
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Uvod: Paulownia tomentosa, strom hojné vyuzivany v tradiéni ¢inské medicing, je bohatym
zdrojem sekundéarnich metabolitli, zejména flavonoidl, které se v rostliné vyskytuji Casto
modifikované. V posledni dob€ se pozornost upina pfedevsim k prenylovanym flavonoidiim
vykazujicim fadu biologickych aktivit. Napfiklad tomentodiplakon B in vitro inhibuje
proliferaci lidské monocytarni leukemie blokaci pfechodu z G1 do S faze bunééného cyklu, u
Cile: Na Ustavu piirodnich 1é¢iv FaF VFU bylo izolovano 20 prenylovanych flavonoidi
z plodt Paulownia tomentosa, jejichz biologické u¢inky jsou v soucasné dobé testovany na
UHFT FaF VFU za t&elem porovnani antiproliferaéni a cytotoxické aktivity viici bunééné
linii THP-1 (lidska monocytarni leukemie) a vytipovani latek s potencidlnim cytostatickym
ucinkem.

Metody: Za téelem analyzy bunééné proliferace a viability po expozici testovanym latkam
v raznych ¢asovych tsecich bylo provedeno hemocytometrické stanoveni, WST-1 analyza a
LDH analyza.

Vysledky a diskuse: Z 20 testovanych prenylovanych flavonoidii vykazaly nejvyznamné;si
antiproliferaéni ucinky 4 latky: 3’-O-methyl-5"-hydroxydiplakon (ICsoanod) = 9,23 + 0,53
umol/l, LDsopanody = 21,56 + 1,56 pumol/l), 3'-O-methyl-5"-methoxydiplakon (ICso@4nod) =
15,32 = 1,76 umol/l, LDso(24nod) = 29,93 £ 0,80 umol/1), 3°,4"-O-dimethyl-5"-hydroxydiplakon
(1Cs0(24h0d) = 15,85 + 0,80 umol/l, LDso(24nod) = 36,02 £+ 1,23 pmol/l) a 3°-O-methyldiplakon
(ICso(2anod) = 42,99 + 1,46 umol/l, LDso(24nod) = ~ 450 pmol/l). U téchto latek budou dale
provedeny analyzy jejich vlivu na bunéény cyklus a detailnéji bude studovan mechanismus

jejich u¢inku na molekuldrni rovni.

PODEKOVANI
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SYNDROM Z ODNETI, FARMAKOGENETIKA A ANALGOSEDACE NA DETSKE
JEDNOTCE INTENZIVNI PECE
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Uvod: Kumulativni davka fentanylu nebo midazolamu a prolongovand analgosedace jsou
prokazané rizikové faktory syndromu z odnéti na détské jednotce intenzivni péce, zatimco
vliv polymorfismu nebyl u kriticky nemocnych déti dosud studovan.

Cile: Cilem této studie bylo hodnoceni vlivu genetickych polymorfismi na
farmakodynamické parametry 1€k uzivanych v analgosedaci, dale také na vznik syndromu
Z odnéti v této populaci.

Metody: Od ledna 2010 do zafi 2013 bylo prospektivné piijato do observaéni studie celkem
39 ventilovanych pacientd, Ié¢enych sufentanilem, tramadolem nebo midazolamem,
novorozencl (n = 30) a déti starSich 3 mésicti (n = 19). U vSech subjekti bylo pribézné
hodnoceno COMFORT a SOS skoére, doba Iécby (h) a kumulativni davky sufentanilu
(mg/kg), midazolamu (mg/kg) a tramadolu (mg/kg). Dale byla provedena genotypizace
CYP2D6, CYP3AS5, COMT, MDR1, OPRM1 a PXR polymorfismy (PCR/RFLP). Vysledky
byly hodnoceny pomoci Mann-Whitneyho testu a y ? testu, s hladinou vyznamnosti P < 0.05.
Vysledky a diskuze: Median (rozmezi) COMFORT skore byl u novorozencu 11 (2 - 26), u
deéti 16 (8 - 31). SOS skore bylo 1 (0 - 11) u novorozencti a 2 (0 - 12) u déti. Byla zjisténa
statisticky vyznamnd souvislost mezi syndromem z odnéti (7 novorozenct, 9 déti) a dobou
1é¢by a kumulativni davkou midazolamu [184 h (105 - 625) vs. 82 h (7 - 219); 20.38 mg/kg
(10.63 - 51.25) vs. 10.57 mg/kg (2.12 - 49.83), P < 0.01], a také mezi dobou 1é¢by a
kumulativni davkou sufentanilu [378 h (177 - 790) vs. 88.5 h (0 - 211); 81.58 pg/kg (33.83 -
208.4) vs. 20.55 pg/kg (5.1 - 162.29), P < 0.01] u novorozenct. U déti byla tato spojitost
signifikantni pouze pro sufentanil [234 h (136 - 885) vs. 142 h (22 - 184); 95.61 ng/kg (20.21
- 918,52) vs. 34.2 ug/kg (4.5 - 91.69), P = 0,02]. Vliv polymorfismu na u¢inek analgosedace,
véetné incidence syndromu z odnéti, prokazan nebyl. Lze konstatovat, Ze kumulativni davka a
doba 1é¢by sufentanilem vyznamné zvySuje riziko vzniku abstinenéniho syndromu u kriticky
nemocnych novorozenci a déti, v souladu s pozorovanimi popsanymi u jinych opioidnich

1éCiv.
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UCAST GHRELINU VE FENTANYLEM NAVOZENYCH UCINCICH V NUCLEUS
ACCUMBENS U POTKANU
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Uvod: Nase predchozi studie u potkanti doloZily zapojeni centrdlnich mechanizmi
orexigenniho peptidu ghrelinu v morfinem indukovaném uvolnovani dopaminu i
endokanabinoidt v nucleus accumbens shell (NACSh), tedy ve struktufe dilezité pro
pocitovani odmény a ndsledné podminovaci adapta¢ni zmény, resp. pro rozvoj zavislosti.
Cile: Cilem prezentované studie bylo zjistit, zda antagonista receptoru pro ghrelin (GHS-
R1A), latka JMV2959, ovlivni také uinky fentanylu (specifictéjSiho agonisty p-opioidnich
receptorti) na extracelularni hladiny dopaminu, anandamidu (N-arachidonoylethanolamin,
AEA) a 2-arachidonoylglycerolu (2-AG) v NACSh u potkant a jestli jsou tyto efekty
navozené pisobenim na GHS-R1A ve ventralni tegmentélni oblasti (VTA). Opioidy vyvolany
nariist dopaminu @ AEA v NACSh se pravdépodobné vyznamné podili na opioidni odméng.
Metody: Pouzili jsme metodu mikrodialyza ,,in vivo® u potkanti, a testovali jsme ucinky
IMV 2959 ve dvou aplika¢nich schématech: (i) akutni davka fentanylu (40 pg / kg s.c.) s a
bez IMV2959 (3 mg /kg) premedikace intraperitonealné, (ii) akutni davka fentanylu (30 pg /
kg s.c.), s a bez IMV2959 premedikace (2 a 10 pg/ kg) aplikované do VTA.

Vysledky a diskuze: Aplikace ghrelinového antagonisty vyvolala signifikantni a na davce
zavislé snizeni fentanylem indukovaného vyplaveni dopaminu a zaroven také vyznamny a na
davce zavisly zvrat fentanylem navozeného nartistu anandamidu v NACSh v obou zplisobech
aplikace. Fentanylem indukovany pokles koncentraci 2-AG v NACSh byl pii premedikaci
ghrelinovym antagonistou Vv zavislosti na davce vyznamné prohlouben. Nase vysledky
dokladaji vyznamné zapojeni ghrelinu do dopaminergnich a endokanabinoidnich zmén
vV NACSh vyvolanych fentanylem ovlivnénim GHS-RIA ve VTA. Vysledky podporuji dalsi

vyzkum potencidlniho vyuziti ghrelinového antagonismu k prevenci opioidniho relapsu.
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POHLAVNE ROZDIELY V KOGNITIiVNYCH FUNKCIACH UPOTKANOV PO
AKUTNEJ INHIBIiCII DEGRADACNEHO ENZYMU ENDOKANABINOIDOV

Magdaléna Chmelova, Agnesa Csanova, Veronika Danevova, Daniela Jezova, Natasa Hlavacova

Laboratérium farmakologickej neuroendokrinoldgie, Ustav exprimentdlnej endokrinolégie, BMC SAV, Diibravskd
cesta 9, 845 05 Bratislava

E-mail: magdalena.chmelova@gmail.com

Uvod: Endokanabinoidny systém je okrem iného zapojeny do regulicie spravania
a kognitivnych funkcii. Endokanabinoidnd signalizdcia v mozgu je limitovand U¢innymi
degradacnymi procesmi. Hlavnym degradacnym enzymom endokanabinoidu anandamidu je
hydrolaza amidu mastnych kyselin (FAAH). DoterajSie ndzory na vplyv endokanabinoidného
systému na kognitivne funkcie st rozporuplné. Okrem toho bolo dokazané, Ze pohlavny
dimorfizmus existuje takmer vo vSetkych komponentoch endokanabinoidného systému.
Doposial’ v8ak nie st zndme Ziadne udaje o pohlavnych rozdieloch po inhibicii FAAH vo
vzt'ahu ku kognitivnym funkciam.

Ciele: Ciel'om nasej studie bolo overit’ hypotézu, Zze akttna inhibicia degrada¢ného enzymu
endokanabinoidov FAAH prostrednictvom podania latky URB597, zlepsi kognitivne funkcie
U potkanov a zaroven vysetrit mozné pohlavné rozdiely.

Metody: V tejto studii bolo pouzitych 16 samcov a 16 samic potkanov kmena Sprague-
Dawley. Zvieratam bola jednorazovo intraperitonedlne podana laitka URB597 v davke 0,3
mg/kg alebo placebo. Kognitivne funkcie boli hodnotené prostrednictvom testu
rozpoznavania nového predmetu (NOR test) poCas aktivnej fazy zvierat 40 minut po
farmakologickom ovplyvneni. V tomto teste bol za ukazovatela kognitivnych funkcii
povaZzovany Cas, ktory zviera stravilo exploraciou nového predmetu. Statistické hodnotenie
jednotlivych ukazovatel'ov v NOR teste bolo vykonané prostrednictvom dvojcestnej ANOVA
pre faktory farmakologické ovplyvnenie a pohlavie.

Vysledky a diskusia: Pohlavie ani podanie URB597 nemalo vplyv na prejdenti vzdialenost’
a exploraciu famildrneho objektu v NOR teste, ¢o poukazuje na to, Ze celkova motoricka
aktivita nebola ovplyvnena ani jednym z faktorov. Pohlavie aj podanie URB597 signifikantne
ovplyvnili Cas straveny exploraciou nového predmetu. Samce potkanov, ktorym bolo podané
URBS597 explorovali novy predmet signifikantne dlhSie v porovnani s kontrolnymi samcami
a tiez v porovnani so samicami, ktorym bolo podané URB597. Podanie URB597 zvysilo Cas
straveny exploraciou nového predmetu, avSak iba u samcov, u samic tento vplyv nebol
pozorovany. Preukazali sme pohlavny dimorfizmus akutnej inhibicie FAAH, ktord viedla k

lepsiemu kognitivnemu vykonu u samcov, nie vSak u samic. Zaverom, samce boli
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senzitivnejSie na modulaciu endokanabinoidného systému, ktora ovplyviluje kognitivne
funkcie. Nase vysledky zaroven poukazuji na doblezitost zohladihovania pohlavia pri

vykondvani experimentov zameranych na sledovanie kognitivnych funkcii.
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PROTINADOROVY UCINOK LATOK IZOLOVANYCH Z KAPUSTOVITYCH
RASTLIN

Martina Chripkova®, Viera Tischlerova', FrantiSek Zigo?, Natdlia Antolikovd®
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Uvod: Vysledky mnohych epidemiologickych a klinickych $tadii v poslednych rokoch
preukazali, Ze Castd konzumacia kapustovitej zeleniny je spojend so znizenym rizikom vzniku
nadorovych ochoreni. Rastliny z ¢elade kapustovité (Brassicaceae) tvoria Specifické
sekundarne metabolity glukozinolaty. Medzi vyznamné produkty hydrolyzy glukozinolatov
S protinadorovymi U¢inkami patria izotiokyanaty, indoly a indolové fytoalexiny. Indolové
fytoalexiny zohravajii vyznamnu ulohu pri obrane kapustovitych rastlin pred vonkajSimi
fytopatogénnymi vplyvmi, vykazuju antimikrobialne, antifungalne a antiproliferativne uc¢inky.
Medzi najvyznamnejSie patria brasinin, cyklobrasinin a 1-methoxybrasinin.

Ciele: Ciel'om prace bolo studovat’ antiproliferativny uc¢inok 1-metoxybrasininu na I'udskych
nadorovych bunkovych liniach.

Metody: Pomocou skriningového MTS testu a inkorporaciou BrdU sme stanovili
antiproliferativny efekt Studovanej latky a sledovali inhibiciu tvorby kolonii analyzou
klonogénneho rastu. Potencialny mechanizmus ucinku bol Studovany pomocou real-time
gRT-PCR, Western blotu a prietokovej cytometrie.

Vysledky a diskusia: 1-metoxybrasinin vykazoval najvyraznejSie inhibi¢né G¢inky na rast
buniek Caco-2 (IC 50 = 8,2 um). Proliferatna aktivita tejto latky bola potvrdena aj
inkorporaciou BrdU do genomickej DNA pocas rastu. Po 10 dilovej inkubacii Caco-2 buniek
S 1-metoxybrasininom v réznych koncentraciach doslo k inhibicii formovania kolénii a
k poklesu relativneho poc¢tu buniek. Analyza bunkového cyklu po inkubacii s 1-
metoxybrasininom poukézala na redistribuciu bunkového obsahu do sub-G0/G1 frakcie, ktora
je povazovana za marker apoptozy. Schopnost’ 1-metoxybrasininu indukovat’ apoptézu buniek
Caco-2 je spojend so zmenami v rovnovdhe medzi pro- a antiapoptotickymi zastupcami
proteinov Bcl-2 rodiny a aktivaciou kaspazy-3. Narast hladiny ROS, redukcia MMP a
znizenie hladiny GSH v bunkdch Caco-2 po posobeni 1-metoxybrasininu pravdepodobne
taktiez prispieva k spusteniu apoptotickej kaskady. Potencial tejto latky, vyvolat' depléciu
GSH v nadorovych bunkédch, by mohol byt vyuzity na zvySenie ich citlivosti voci

chemoterapeutikdm.
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DEPRESSIVE MODE: THE ROLE OF CYTOCHROME P450s

Magnus Ingelman-Sundberg

Karolinska Institutet, Department of Physiology and Pharmacology, Stockholm, Sweden

E-mail: magnus.ingelman-sundberg@ki.se

Psychotropic drug metabolizing enzymes, including cytochrome P450s, are present in the
brain where they not only could contribute to local drug metabolism but also affect local
biochemical homeostasis. CYPs, especially CYP2D6 and CYP2C19, are suggested to be
involved in the transformation and metabolism of many endogenous substances including
neurotransmitters and neurosteroids. Liver and brain levels of CYPs are highly dependent on
genetic polymorphism which causes interindividual differences in drug levels and response.
However, interindividual differences in local brain expression of these enzymes might also
explain the reported associations between genetic polymorphism of e.g. CYP2D6 and
CYP2C19 and personality traits, affective behavior, and vulnerability to neuropsychiatric
disorders. For example, overexpression of CYP2C19 in mouse brain during fetal life display
complete callosal agenesis and a severely underdeveloped hippocampus. Mice with higher
fetal CYP2C19 expression show a behavioral phenotype in adult life, with increased stress
sensitivity and increased anxiety-like behavior. Stressful life events and stress sensitivity are
major risk factors for psychiatric disease making this model highly interesting for
investigating systems that are involved in regulating the stress response. The CYP2C19
transgenic mice furthermore showed a hippocampal phenotype as adults, with a smaller and
more stress sensitive hippocampal formation that furthermore contained a drastically reduced
number of immature (double-cortin positive) neurons. In two different very big human
cohorts we have found less depressed mode and bigger hippocampus in subjects who do not
express CYP2C19. The maturation and formation of new neurons within the hippocampus has
been shown to be critical for normal hippocampal function and the disturbances seen in the
mouse model could be the explanation for the displayed smaller hippocampus. In the lecture
the endobiotic interactions with the brain CYPs will be reviewed and discussed in relation to
human brain diseases. The relation between polymorphism of cytochrome P450 and

neuropsychiatric disorders will be summarized.
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COMPARISON OF SELECTED METHODS FOR RADIOLABELING OF
MONOCLONAL ANTIBODY RAMUCIRUMAB

Jiri Janousek*, Pavel Bdrta?, Lucie Navrdtilova', Frantisek Trejtnart

1) Department of Pharmacology and Toxicology, Faculty of Pharmacy, Charles University
2) Department of Biophysics and Physical Chemistry, Faculty of Pharmacy, Charles University

E-mail: janousj2@faf.cuni.cz

Introduction: Vascular endothelial growth factor (VEGF) is one of the most important
regulator of angiogenesis, including tumor neovascularization. VEGF receptor 2 (VEGFR2) is
a key receptor in tumor neoangiogenesis. Ramucirumab (RAM) is a novel therapeutic anti-
VEGFR2 monoclonal antibody (MAD) directed against the extracellular domain of VEGFR2
that inhibits binding of its natural ligand VEGF. Several types of cancer (e.g. gastric,
pancreatic, lung or breast cancer) are known for their overexpression of VEGFR2. The MAb
RAM labeled with appropriate radionuclides could be potentially used for scintigraphic
imaging and targeted radiotherapy of oncological diseases.

Aims: The aim of this work was to develop convenient radiolabeling method for selected
radionuclides and to evaluate radiochemical purity and stability of radiolabeled products.
Methods: Two methods of RAM radiolabeling were evaluated in experiments. The first
tested method was the optimization of the direct labeling with ®®*"Tc based on the reduction of
disulfide bridges in RAM molecule with 2-mercaptoethanol. The second method was
radioiodination (*3!1) according to chloramine-T protocol. The radiochemical purity of the
prepared antibody was tested by instant thin layer chromatography on silica gel (ITLC)
immediately after labeling. To evaluate the stability, the samples were analyzed on various
times by size-exclusion high-performance liquid chromatography (SE-HPLC) with
radiometric detection. The preparations were incubated 8-24 h at 4°C.

Results and Discussion: The introduced methods enabled effective labeling of RAM with
either *°™Tc or !. The obtained radiolabeled preparations exhibited sufficiently high
stability. Radioiodination method provided slightly higher radiochemical purity after labeling.
However, we observed higher stability provided by direct labeling method with %™Tc¢ under
the used conditions. The tested methods are convenient for radiolabeling of RAM. The
developed radiolabeled preparations may be used in further preclinical studies to evaluate

biological behavior of labeled RAM in vitro or in vivo.
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LEVEL OF NUCLEOSIDE TRANSPORTERS EXPRESSION IN HUMAN
CHORIOCARCINOMA DERIVED BEWO CELLS IS MODULATED BY
DIFFERENTIATION AND EPIGENOME AFFECTING COMPOUNDS

Lucie Jiraskovd, Lukas Cerveny, Frantisek Staud

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

E-mail: jiraskl2@faf.cuni.cz

Introduction: Nucleoside transporters (NTs) participate in nucleoside uptake by the placenta
and transplacental permeation of nucleoside derived drugs. Mechanisms of regulation of NTs
expression have not been thoroughly described yet.

Aims: Therefore, we aimed to analyze effect of differentiation (forskolin and all-trans retinoic
acid) or epigenome (sodium butyrate, sodium valproate and 5-azacytidine) affecting
compounds on expression of genes encoding NTs; i.e. equilibrative (ENT1, ENT2)
and concentrative nucleoside transporters (CNT2, CNT3) in human choriocarcinoma derived
BeWo cell line.

Methods and Results: Using gRT-PCR we observed that exposure of BeWo cells to sodium
butyrate, sodium valproate, 5-azacytidine or all-trans retinoic acid resulted in moderate
changes (= 2-fold) in expression of NTs. On the other hand treatment with placentation
inducing cAMP-dependent protein kinase A (PKA) activator, forskolin (100uM, 48 and 72
hours), caused more pronounced increase of CNT2 expression (= 25 fold). This upregulation
of CNT2 was partly reversed by simultaneous application of a model PKA inhibitor, KT5720
(5uM). To elucidate mechanism of CNT2 upregulation in more details, pilot study with other
compounds suggested to increase PKA activity, isoprenaline, caffeine and theophylline,
showed no upregulation of CNT2. Forskolin-triggered upregulation of CNT2 was further
confirmed at functional level using uptake study with adenosine (17.4nM), a model substrate
of CNT2. Direct association of increased levels of CNT2 with syncytiotrophoblast formation
was confirmed by mRNA analysis of specific marker of trophoblast differentiation
(syncytin-1). Importantly higher level of CNT2 was observed in the third- trimester compared
to first-trimester human placenta.

Discussion: In conclusion we propose that placental NTs might be regulated by inhibition of
histone deacetylases (sodium butyrate, sodium valproate), by demethylation (5-azacytidine) or
by activation of retinoic acid receptor. Besides these mechanisms we suggest that
expression/function of CNT2 is higher in more differentiated cells and is associated to PKA

activity. Higher CNT2 expression in the more differentiated third-trimester human placenta
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might thus be required due to escalated demand of the placenta for exogenous supply
of pyrimidine nucleosides as gestation is advancing. In accordance with this finding it can
also be predicted that transplacental permeation of nucleoside-derived xenobiotics that are

CNT2 substrates increases during gestation.
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FARMAKOKINETICKY RIiZENA STUDIE KARDIOPROTEKTIVNICH
VLASTNOSTI DOMNELEHO AKTIVNIHO METABOLITU DEXRAZOXANU
(ADR-925) PROTI ANTRACYKLINOVE KARDIOTOXICITE

Eduard Jirkovsky*, Olga Lencovd', Anna Jirkovska? Zuzana Pokornd®, Jaroslav Chladek®, Petra
Brdzdovd®, Petra Kovarikovd®, Michaela Adamcovd®, Yvona Mazurovd®, Tomds Simunek?, Martin
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Uvod: Dexrazoxan (DEX) piedstavuje doposud jediné 1é&ivo s jasné prokazanymi uéinky
proti antracyklinové (ANT) kardiotoxicit¢ jak v experimentalnich studiich, ale hlavné
Vv klinické praxi. Pfestoze je mechanismus U¢inku DEX tradicné vysvétlovan prostiednictvim
jeho zelezo-chelatujiciho metabolitu ADR-925, ktery by mél branit rozvoji oxidaéniho
poskozeni v myokardu vyvolaného ANT, piimé dikazy o kardioprotektivni u¢innosti ADR-
925 ¢i o jeho farmakokinetickém profilu v organismu chybi.

Cile: Cilem této prace je studium farmakokinetiky ADR-925 a jeho roli v kardioprotektivnich
ucincich DEX in vitro a in vivo.

Metody: Spontanné bijici neonatalni potkani kardiomyocyty (NVCM) byly pouzity pro
studium metabolizace DEX na ADR-925 a stanoveni profilu jeho koncentraci uvnitt bunék,
schopnosti ADR-925 pronikat z media do bun€k a pro posouzeni schopnosti ADR-925
ochranit NVCM pied poskozenim ANT. Vin vivo studii byl DEX podavan kralikim
Vv kardioprotektivnim schématu (60 mg/kg, i.p.); ADR-925 byl podavan shodné ve stejné
davce 30min infuzi a v dalsi skupiné navic se subkutannim bolusem ve 150. min (60 mg/kg).
Koncentrace DEX a ADR-925 v plazmé a myokardu byly stanoveny pomoci validované
HPLC/MS metody. Kardioprotektivni u¢inky byly nasledné studovany pii podani ADR-925
kralikim 45 min ptfed kazdou davkou ANT na zavedeném modelu ANT kardiotoxicity (DAU;
3 mg/kg/tydné i.v. po 10 tydnu).

Vysledky a diskuze: Exogenné podavany ADR-925 je schopen pronikat ptimo do NVCM i
myokardu a dosahovat tam signifikantni expozice a vysSich koncentraci, nez jakych bylo
dosazeno po podani samotného DEX. Toto zjiSténi umoznilo pfimé hodnoceni
kardioprotektivniho u¢inku domnélého aktivniho metabolitu. Navic farmakokinetick4 analyza

ukdzala na vyznamnou podobnost kralictho modelu s klinickymi daty. Vysledky
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kardioprotektivni studie pak jasné¢ ukazaly, Zze na rozdil od DEX, podani metabolitu neni
schopné navodit vyznamnou ochranu NVCM ani myokardu proti ANT kardiotoxicité.
K tomuto zavéru vedlo vySetfeni funk¢nich, morfologickych a molekularnich parametrt
(napt. index kontraktility LK ¢i plazmatické koncentrace srde¢niho troponinu T). Z naSich
vysledki vyplyva, ze ADR-925, domnély aktivni metabolit DEX, neni zodpovédny za
kardioprotektivni ¢inky DEX proti poskozeni ANT u NVCM bunék, ani proti chronické
ANT kardiotoxicité u kralika. Kardioprotektivni G¢inek je tedy patrné spojen s parentni latkou

DEX a jinymi mechanismy.
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MODULACNY VPLYV ANESTEZY NA KINEMATIKU CiLIIi VDYCHACICH
CESTACH
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1) Ustav farmakolégie, Jesseniova lekdrska fakulta UK a BioMed, Martin, Mald Hora 4C 11161, 036 01 Martin
2) Klinika deti a dorastu, Jesseniova lekarska fakulta UK a UNM Martin, Kollarova 2, 036 01 Martin
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E-mail: joskova@jfmed.uniba.sk

Uvod: S cielom diferencialnej diagnostiky chronickych ochoreni dychacich ciest (DC) detski
pacienti ¢asto podstupujii bronchoskopické vySetrenie vyzadujice si celkovu anestézu, pocas
ktorého je mozné realizovat’ aj odber biologického materidlu. Objektivizacia kinematickych
parametrov riasiniek v DC je okrem stanovenia nazalneho NO, $trukturalnych abnormalit
riasiniek, ako aj Specifickych génovych mutécii jednou z pomocnych diagnostickych metdd
primarnej ciliarnej dyskinézy.

Ciele: Experimentalna §tadia za pomoci svetelnej mikroskopie analyzuje vplyv Standardnych
anestetik (sufentanyl, propofol, midazolam) na frekvenciu kmitania cilii (CBF) v DC mor¢iat.
Vyber vhodného anestetika bez vplyvu na kinematické parametre cilii umoziuje vylucit
faloSne pozitivne vysledky, ktoré by mohli viest’ k nespravnej diagnostike ochorenia.

Metody: V experimente bola polovica po¢tu morciat kmena Trik predlieCena
intraperitonealnym podanim midazolamu, druhej polovici bol podany fyziologicky roztok.
V podmienkach in vitro bol v§etkym mor¢atam realizovany ster sliznice trachey brushingovou
metodikou. Biologicky material bol nandsany do Zivného média na podlozné sklicko za
ucelom pripravy mikroskopického preparatu. Pohyb cilii bol zaznamenavany
vysokorychlostnou kamerou napojenou na svetelny mikroskop a pocita¢ po lokalnej aplikacii
sufentanylu alebo propofolu v stupajicich koncentraciach. Softvér Ciliary analysis bol
pouzity na analyzu CBF.

Vysledky a diskusia: V pripade pouzitia sufentanylu u mor¢iat predlieCenych midazolamom
doslo k signifikantnému spomaleniu CBF. Statisticky vyznamné zmeny v rychlosti pohybu
cilii neboli zaznamenané v ostatnych skupinach. Vzajomna kombinacia anestetik midazolam
a sufentanyl z dévodu cilioinhibi¢ného u¢inku sa tak javi nevhodna u detskych pacientov, ak
vramci diferencidlnej diagnostiky zvaZzujeme podozrenie na primarnu cilidrnu dyskinézu.
Avsak na potvrdenie farmakodynamickej interakcie midazolamu s opidtmi je nutné realizovat’

d’alSie experimenty.
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Metabolomika je relativné mladym, avSak velmi dynamicky se rozvijejicim oborem. Ve své
podstaté je metabolomika komplexni analyza celého souboru vsech nizkomolekularnich
metabolit v biologickych tekutinach nebo tkanich (tedy metabolom) za dané sady podminek,
tj. ve zdravi, nemoci nebo po podani 1é¢iv. Metabolomika vyuziva pro svij vyzkum celou
fadu analytickych metod a uz z divodu odlisné povahy jednotlivych metabolitd je musi
kombinovat. Jedna se o (semi)kvantitativni analyzu metabolitd pomoci tzv. “high-throughput-
metod, tedy metod schopnych zpracovat v kratkém c¢ase velké mnozstvi vzorkd, a obvykle
vyhodnotit velké mnozstvi metabolit, avSak nikoli nutn€ identifikovat a vSechny analyty
kvantifikovat. Metabolomika pfemostuje mezeru mezi genotypem a fenotypem.
Farmakometabolomika pak vyuziva metody metabolomiky k identifikaci plsobku
umoziujicich v€as rozpoznat respondéry od nonrespondérti, variace v odpoveédi na léCiva,
popf. pomoci objasnit mechanismy ucinki 1é¢iv nebo predikovat rozvoj nezadoucich ucinkii u
urcitych skupin pacienti. Doposud byla v psychiatrii provedena cela fada studii, které ovSem
maji své limitace jako napi. malé¢ a heterogenni kohorty pacientli, Spatn¢ kontrolované
spektrum diagndéz a podminky odbéru vzorkl, nedostatecné provéiené korelace hladin
metabolit v séru a cerebrospinalni tekuting, vliv dalSich privodnich onemocnéni atd. Nekteré
zavery studii jsou ovSem spole¢né — napt. u psychotickych a depresivnich onemocnéni se zda
byt patrny metabolicky podpis charakteristicky posunem k anaerobnimu metabolismu,
zvySenou hladina glukézy, snizenou aktivitou glykolytické drahy, inzulinovou rezistenci,
hyperinzulinémii a zvySenim vétvenych aminokyselin v séru. Naopak je patrny pokles
nékterych mastnych kyselin a zejména u demenci snizeni omega-3 nenasycenych mastnych
kyselin oproti kontrolnim subjektiim.

Metabolomiku ¢eka jisté bouflivy vyvoj a budoucnost ukdze, zda jsou jeji zavery vyuzitelné v
praxi a mize se stat uZiteCnym nastrojem personalizace farmakoterapie. Do té doby jisté
metabolomika ujde dlouhou cestu a bude muset obhajit vysledky pilotnich studii s vyuZitim
vétSich kohort pacientii/kontrol, ovéfit korelaci analyti v moci/plazmé&/CSF, Iépe
subklasifikovat pacienty ve studiich a lépe kontrolovat vlivy jinych faktord nez jen podéani

[é¢iv na metabolom.
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Jan Jurica, Michaela Sabova, Gabriela Dovrtélova, Kristyna Noskova, Ondrej Zendulka
Farmakologicky ustav, Lékarska fakulta, Masarykova univerzita, Kamenice 5, 62500, Brno

E-mail: jurica@med.muni.cz

There are several aspects of interaction between endocannabinoid system (ES) and
pharmacokinetics of psychotropic drugs. First, endocannabinoids are converted to various
metabolites with varying level of cannabimimetic activity by means of fatty acid amide
hydrolase, epoxide hydrolase, cyclooxygenase, lipoxygenase, and cytochrome P450 enzymes
(CYP), being the most important biotransformation pathways of drugs. Thus, any influencing
of CYP enzymatic activity may be reflected in the effects of endocannabinoids. Second, either
endogenous or exogenous cannabinoid ligands are able to affect CYP enzymatic activity and
thus potentially effects of most of psychotropics. Third, there is well known and proved
concept of interconnection between ES and dopaminergic pathways. Moreover, the influence
of ES on serotonin and norepinephrine release evoked by GABA-mediated disinhibition is
described, too. Recently, it was also proved that tuberoinfundibular and mesolimbic
dopaminergic pathways are enrolled in the regulation of hepatal CYP activity. There is also
possibility of ES involvement in the regulation of hepatal CYP content and metabolic activity
via dopamine. Our results suggest that this hypothesis may be valid and rat hepatal CYP1A2
metabolic activity may be influenced by central effects of CB agonist 02545 administered
intracerebrally. We have also observed competitive inhibitory effect of oleamide (endogenous
CB1 agonist) on rat CYP2C6 in RLM system.
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Introduction: The manifestations of metabolic syndrome (MS) are dyslipidemia, insulin
resistance, glucose intolerance or diabetes mellitus I, central obesity, hypertension,
atherosclerosis, inflammatory reactions, endothelial dysfunction and prothrombotic state.
These symptoms are the main risk factors for cardiovascular diseases.

Aims: The aim of the work was to investigate whether high fat diet administered to hereditary
hypertriglyceridemic rats (HTG) can induce signs of non-obese MS.

Methods: HTG rats were divided into two groups: fed standard diet (HTG) and fed high fat
diet (HTGch). Wistar (W) rats served as a control group. The high fat diet contained 1%
cholesterol and 7.5% lard and was given over 8 weeks. At the end of the experiment, glucose
tolerance test (GTT) was evaluated and blood pressure was measured by tail-cuff
plethysmography. Levels of blood lipids and levels of TBARS as well as activity of N-acetyl-
D-glucosaminidase (NAGA) were assessed in serum. The endothelium-dependent relaxation
of isolated aortic rings induced by acetylcholine was evaluated under isometric conditions.
Results and Discussion: Increased blood levels of triacylglycerols and decreased levels of
HDL-C were found in HTG compared to W and high fat diet did not further influence these
changes. Levels of total cholesterol and LDL-C were significantly increased in HTGch rats
due to diet. Increased TBARS levels in cortex and liver of HTGch rats and increased activity
of NAGA in liver, kidney and serum in HTG and HTGch groups indicate presence of
oxidative stress in both groups. The GTT test showed a significant defect in glucose
metabolism in HTG and HTGch groups. However, we did not observe any changes in aortic
endothelium-dependent relaxation, thus the function of the endothelium was preserved. We
assume that the model used is suitable for the study of MS. Prolonging the duration and
addition of fructose to the high fat diet might have a major impact on all parameters tested,

especially on vascular endothelial function.
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Introduction: Ribavirin is frequently used drug currently recommended for combination
therapy of hepatitis C virus (HCV). Due to teratogenicity observed during preclinical studies
and yet insufficient safety data in humans, ribavirin is strictly contraindicated in pregnancy.
As ribavirin is hydrophilic nucleoside-derived agent its distribution seems to be dependent on
equillibrative nucleoside transporters (ENTs, SLC29A) mediating facilitative diffusion and
active concentrative nucleoside transporters (CNTs, SLC28A). ENTs have two important
representatives that can be distinguished by sensitivity to NBMPR — their specific inhibitor.
On the other hand CNTs require co-transport of Na* cation.

Aims: In our study we aimed to determine whether ENTs and CNTs localized in the placenta
participate in transplacental passage of ribavirin, tested at low non-saturating concentrations.
Methods: For this purpose we employed i) an in vitro model of accumulation in BeWo cells
ii) an ex vivo uptake experiment in fragments of fresh villous tissue isolated from the human
placenta iii) an in situ dually perfused rat term placenta model, analyzing transplacental
clearances of ribavirin on the level of intact organ.

Results and Discussion: The results obtained from BeWo uptake assay showed significant
declines in presence of inhibitors (100 uM NBMPR, 5mM uridine) and in absence of Na*
cations. In dual perfusion studies we observed low levels of ribavirin transplacental
permeation showing clearances 0.06 ml/min/g in M-F and 0.14 ml/min/g in F-M direction,
with negligible placental accumulation (< 2 % of the ribavirin dose). Application of NBMPR
(100 uM) decreased ribavirin M-F and F-M clearances by ~ 50 % while NBMPR (0.1 uM)
showed same 50 % decrease in F-M direction but only =~ 20 % reduction in M-F clearances.
When performing studies on fresh villous fragments of the human placenta NBMPR
(100 uM) or depletion of Na® decreased ribavirin accumulation by =~ 20 and 50 %,
respectively. In summary we propose, ENTs and CNTs are required for ribavirin
accumulation in the placenta and/or for placental permeation. However, its passage across
placental barrier and intraplacental accumulation can be considered as very low. Our data
provide first evidence about ribavirin transplacental Kinetics. Additional investigation is

needed to elucidate this issue in humans.
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Introduction: The efficacy of the antidotal treatment of acute poisoning with highly toxic
organophosphorus compounds such as tabun is limited. One approach how to increase its
effectiveness is the development of novel reactivators of acetylcholinesterase (oximes) with
higher reactivating a therapeutic efficacy.

Aims: The aim of this study was to compare the reactivating and therapeutic efficacy of two
newly developed oximes (K305, K307) with the oxime K203 and trimedoxime against tabun
using in vivo methods.

Methods: The reactivating efficacy of oximes was evaluated by the determination of
acetylcholinesterase activity using a spectrophotometric method in diaphragm and brain at 60
min following tabun poisoning of rats at a dose corresponding to its LDso value. The
therapeutic efficacy of oximes against lethal toxic effects of tabun in mice was determined by
the evaluation of the LDso values and their 95% confidence limit using probit-logarithmical
analysis of death occurring within 24 h following tabun poisoning. The oximes studied in
combination with atropine were administered i.m. at 1 min after tabun poisoning.

Results and Discussion: The study showed that the reactivating efficacy of both newly
developed oximes (K305, K307) is lower compared to the reactivating potency of the oxime
K203 and trimedoxime. The therapeutic efficacy of all oximes studied roughly corresponds to
their reactivating efficacy. While the potency of the oxime K305 to reduce acute toxicity of
tabun in mice is approaching to the therapeutic efficacy of trimedoxime, the ability of another
novel bispyridinium oxime K307 to reduce acute toxicity of tabun is significantly lower
compared to trimedoxime and the oxime K203. Based on the results obtained, we can
conclude that the reactivating and therapeutic potency of both newly developed oximes does
not prevail the effectiveness of the oxime K203 and trimedoxime and, therefore, they are not
suitable for their replacement of commonly used oximes for the treatment of acute tabun

poisoning.
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Introduction:  Critically ill  patients treated empirically with  hydrosoluble
piperacillin/tazobactam or meropenem are at risk for sub-therapeutic plasma concentrations.
This can be a result of non-attainment of PK/PD targets principal for time-dependent
antimicrobial action due to pathophysiological factors.

Aims: The aim of this study is to assess the role of two factors — creatinine clearance and
fluid balance on PK/PD attainment within 10 days of admission.

Methods: In this prospective observational pharmacokinetic study, 20 critically ill patients
admitted in Surgical Intensive Care Unit (ICU) and treated with piperacillin/tazobactam and
meropenem were enrolled. Administration of antibiotics was started on day of admission,
antibiotic monitoring was started on day 2, its duration was dependent on patient’s ICU stay.
On sample pre-dose and 3-4 post-dose samples were obtained on day 2(3), 4(5), 6(7), or 8(9).
Urine was collected during 24h of monitoring. Drug concentration was measured using liquid
chromatography-tandem mass spectrometry (LC-MS/MS), pharmacokinetic parameters and
urinary dose recovery were calculated. Fluid therapy was assessed using cumulative fluid
balance (CFB) as a difference between daily fluid intake and loss. The PK/PD target was
defined as 100%fT > MIC (l6ug/mL for piperacillin and 2pg/mL for meropenem -
breakpoints given by EUCAST).

Results and Discussion: 10 multiple - trauma patients suffering from systemic inflammatory
response were treated with piperacillin/tazobactam (4.0g/0.5 g in 1-h IV infusion every 8 h),
and 10 patients with symptoms of peritonitis were given meropenem (1-2 g in 3-h IV infusion
every 6-8 h). In total, 8/20 patients (40%) manifested augmented creatinine clearance (ARC)
> 130 ml/min/1.73m2, 7 in the piperacillin /tazobactam and one in the meropenem group.
None of the subjects with ARC treated with piperacillin, attained the target 100%fT>MIC.
Two of them did not even reach 50%fT>MIC. In contrast, one patient on meropenem
experienced ARC but attained 100%fT>MIC like all non-ARC subjects of this group. Four of

them even achieved 50% or 100 % fT >4MIC. Three subjects were overdosed. Changes in
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both distribution (CFB) and renal function (ARC) can result in continuous not-achieving of
PK/PD target of B-lactam antibiotics. This may require a higher initial loading dose and

continuous dosing re-evaluation based on therapeutic drug monitoring.
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Introduction: Salicylanilide derivatives were recently found to possess promising anticancer
properties, thus their structure became an interesting model moiety for the design of new
potent antitumor agents.

Aims: Three newly designed nitro-substituted 3-hydroxynaphthalene-2-carboxanilides (1-3)
as the salicylanilide derivatives were selected for the assessment of antiproliferative and pro-
apoptotic effects in THP-1 cancer cells.

Methods: Antiproliferative activity was determined using WST-1 assay and cytotoxicity was
evaluated by dye exclusion test. Cell cycle analysis and detection of apoptosis using Annexin
V-FITC/PI assay were performed by flow cytometry. Levels of selected proteins were
assessed by Western blotting.

Results and Discussion: Results of our study showed that the antiproliferative effect of 3-
hydroxynaphthalene-2-carboxanilide derivatives (1-3) in THP-1 cells correlated with the shift
of the nitro group from ortho- to para-position on the anilide moiety, 1Cso values of the
compounds increased as follows: 1 < 2 < 3. Additionally, compounds 1 and 2 did not affect
the proliferation of nontumor cell line 3T3-L1, while 3 exerted growth inhibition of 3T3-L1
cells dose-dependently. Observed accumulation of THP-1 cells in G1 phase after the 24h
exposure to 2 was found to be accompanied by the dose-dependent reduction of cyclin E1
levels, while protein levels of cyclin B1 remained unchanged. Flow cytometric analysis of
DNA content also revealed the increase of the sub-G1 peak in THP-1 cells treated by 2.
Correspondingly, 2 was found to induce a dose-dependent increase in the percentage of cells
stained positively for Annexin V-FITC where the proportion of late apoptotic/secondary
necrotic cells prevailed the cells in early apoptotic stages at all three incubation time-points
(12, 18 and 24 h). 2 also induced cleavage of pro-caspase 3 and it similarly increased the level
of the active caspase 3 in THP-1 cells. Moreover, the elevation of cleaved caspase 9 levels
was detected while the level of active caspase 8 was not changed. Thus, it could be suggested

that 2 exerted antiproliferative and pro-apoptotic effects in THP-1 cells and we could presume
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that the apoptosis is most likely induced by activating the intrinsic apoptotic pathway,
however further detailed analyses are necessary to prove such specificity.
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Introduction: Plant extracts are easily accessible source of substances with different potential
effects including anticancer. Plants from genus Syzygium represent a source of several
phytochemicals with antibacterial, antifungal and anticancer properties. Presently a little is
known about mechanisms of antiproliferative and cytotoxic effects in different cancer cell
lines after Syzygium extract administration.

Aims: The aim of our research was to evaluate antiproliferative effects of Syzygium extract in
breast cancer model in vitro and to describe form of cell death and activated apoptotic
pathways in this model.

Methods: Antiproliferative properties of Syzygium extract on breast cancer MCF-7 cells were
studied by MTT test and BrdU incorporation followed by several flow cytometric and cell
imaging methods. We used flow cytometry to study apoptosis induction, cell cycle
progression, caspase activation, mitochondrial proteins affiliation to apoptosis and DNA
damage.

Results and Discussion: Syzygium aromaticum flower buds extract clearly showed strong
antiproliferative effects on breast cancer cell line MCF-7. Evaluation of cell cycle showed
significant accumulation of cells in S phase shortly after 24 h. On the other hand significant
occurrence of cells in sub-GO/G1 fraction was observed after 48 and 72 h. Analysis of
annexin V positivity, as a marker of programmed death induction, showed significant dose-
dependent phosphatidyl serine externalization after 24, 48 and 72 h. Caspase-dependent form
of cell death in MCF-7 cells was confirmed after analysis of caspase-7 activation after 72 h.
Moreover, time-dependent depletion of MMP and release of anti-apoptotic Bcl-2 protein
complexes from mitochondria to cytosol occurred. Our experiment also showed significant

DNA damage as a result of apoptosis progression.

74
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Uvod: Pri lie¢be chronickych respiraénych ochoreni ako st astma a chronicka obstrukéna
choroba pl'uc (CHOCHP) sa vyuzivaju aj neselektivne inhibitory fosfodiesteraz, medzi ktoré
radime aj metylxantiny. Typickym predstavitel'om je teofylin, ktory pdsobi aj antagonisticky
na adenozinovych A; receptoroch a aktivuje histon deacetylazu. Metylxantiny vSak mézu vo
vysokych davkach sposobovat’” zdvazné neZiaduce uCinky (nauzea, zvracanie, arytmie,
stimulacia CNS a in¢), ktorym ale vieme zabranit vhodnym déavkovanim, resp.
monitorovanim plazmatickych hladin teofylinu. Presné a spravne meranie spolu s nalezitou
interpretaciou koncentracie lie¢iva mdézu vyznamne zlepSit manazment lieCby pacientov.
Ultra u¢inna kvapalinova chromatografia (UHPLC) s tandemovou hmotnostnou detekciou
(MS/MS) patri medzi najcitlivejSie separacné techniky urCené ku kvantitativnej analyze,
a Vv sucasnosti zaznamenava v praxi terapeutického monitorovania lie¢iv (TDM) stale vacsiu
popularitu.

Ciele: Cielom tejto prace bol vyvoj a validacia rychlej, selektivnej a robustnej metody na
kvantitativne stanovenie teofylinu v plazme morc¢iat pomocou tandemovej hmotnostnej
spektrometrie v spojeni s ultra Gé¢innou kvapalinovou chromatografiou.

Metody: V tomto experimente sme pouzili dospelé samce morc¢iat kmena TRIK, ktoré boli
senzibilizované¢ ovalbuminom za ucelom navodenia alergického zépalu dychacich ciest,
anasledne im bol intraperitoneadlne aplikovany teofylin v réznych koncentraciach
jednoréazovo, resp. po dobu 7 dni. Thned’ po usmrteni bola krv odobrana do antikoagula¢nych
skiamaviek (KsEDTA), scentrifugovana a plazma zamrazena na - 80 °C. Preduprava vzoriek
pred samotnou analyzou bola vykonana pouzitim Ostro plate ™ (Waters, USA), ¢im sme
odstranili neziaduce fosfolipidy a bielkoviny z plazmy. Vyvoj metédy a analyzu vzoriek sme
vykonali na hmotnostnom spektrometri na baze trojit¢ého kvadrupélu XEVO TQ-S ™
(Waters, USA) s pripojenym analytickym 2D UHPLC kvapalinovym chromatografom
Acquity UPLC ™ (Waters, USA). Na vyhodnocovanie dat sme pouzZili softwér MassLynx 4.1
™ (Waters, USA).

Vysledky a diskusia: Vyvinuli a zoptimalizovali sme kvantitativnu analytickti metoédu pre

stanovenie teofylinu v plazme morciat, ktord bola nasledne zvalidovand podla Eurdpskej
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lieckovej agentury (EMA). Metdda pokryva plazmatické koncentracie davkovaného teofylinu
od 5 mg/kg az po 50 mg/kg podavaného jednorazovo, resp. po dobu 7 dni. Namerané hodnoty
budt pouzité na korelaciu nameranych parametrov reaktivity dychacich ciest u ovalbuminom

senzibilizovanych morc¢iat.
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Introduction: Current challenge in Parkinson’s disease (PD) is to develop non-invasive and
widely available imaging biomarker which may diagnose PD patients at early stage and may
help in development of neuroprotective drug. Recent studies with diffusion kurtosis imaging
(DKI) in PD patients have reported that kurtosis imaging is a sensitive method for early
diagnosis and disease evaluation in PD. In our previous studies we reported DKI is very
sensitive in detecting a-Syn accumulation induced microstructural changes at late stage of the
pathology.

Aims: The aim of the present study was to perform DKI in TNWT-61 mice overexpressing a-
Syn at very early stage when a-Syn just starts to accumulate and to compare the imaging
results with behavioral studies of motor and memory impairment and with
immunohistochemistry of a-Syn.

Methods: TNWT-61 and wild type (WT) mice underwent behavioural studies to detect motor
and memory impairment and DKI scanning using 9.4 T MRI Bruker system in vivo. After
DKI scanning immunohistochemistry was performed to detect a-Syn accumulation.

Results and Discussion: TNWT-61 mice showed significant progressive impairment of
motor coordination compared to WT at both time points while memory impairment was
present only at 6 months which accords with temporal evolution of clinical symptoms in PD
patients. Region of interest analysis found significant increases mainly in mean kurtosis in
the striatum, thalamus at 3 months and in substantia nigra at 6 months in TNWT-61 mice
compare to WT. Tract based spatial statistics analysis of white matter showed kurtosis
increases and diffusivity parameters decreases only at 6 months mainly in the anterior
commissure, internal and external capsule, and mamillothalamic tract. Immunohistochemistry

results in TNWT-61 mice showed significant increase in human a-Syn accumulation in SN,
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striatum, hippocampus, sensorimotor cortex and thalamus. The current study provides
evidence that DKI is sensitive for early in vivo detection of the microstructural changes in
TNWT-61 mice induced by a-Syn accumulation.
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Uvod: Adolescenti sa ¢asto sami lie¢ia a uzivaji lieky bez dozoru rodicov. Nedostatok
skusenosti a vedomosti o liekoch u tejto vekovej skupina deti vedie nezriedka k nespravnemu
uzivaniu liekov a ku klinickym prejavom neziaducich uéinkov liekov. Udaje o uzivani lieckov
u slovenskych adolescentov a ich vedomosti o lieckoch neboli doteraz publikované. Preto sme
sa zamerali na vyskum tohto problému.

Ciele: Zistit' vedomosti adolescentov o lickoch z hl'adiska G¢innosti a bezpe¢nosti terapie a
analyzovat’ aké lieky uziva tato vekova skupina deti najcastejSic a aké su postoje adolescentov
k liecbe aj vo vzt'ahu k rodicom.

Metody: Pre vyskum sme pouzili dotaznikovii metdodu. Dotaznik sme navrhli a pripravili
V spolupraci s tromi expertmi poOsobiacimi v odboroch farmacia, detska psychologia a
Statistika. Dotaznik obsahuje 23 multidimenzionalnych poloziek s uzavretymi a otvorenymi
otazkami, ktoré boli zamerané na charakteristiku zdravotného stavu adolescentov, informacie
0 uzivanych liekoch, uzivanie lieckov vo vztahu k rodicom, vedomosti a vnimanie rizika
lieckov adolescentmi. Distribuovali sme 930 validovanych dotaznikov na stredné Skoly
a gymnazia vo vSetkych krajoch Slovenskej republiky. Navratnost’ dotaznikov bola 70,6 %.
Vysledky a diskusia: V analyzovanom subore sa lie¢ilo na chronické ochorenie 40,8 %
adolescentov. NajcastejSie sa u nich vyskytovali alergie (25,0 %) a kozné ochorenia (6,8 %).
81,3 % adolescentov uprednostnilo samolieCenie bez navstevy lekéara. 73,5 % adolescentov
uzilo za posledny polrok lieky bez lekarskeho predpisu. Zistili sme, Ze 58,1 % adolescentov
uziva lieky bez lekdrskeho predpisu samostatne bez dohl'adu rodicov. 14,9 % adolescentov si
sami kupili lieky v lekdrni. Zaujimaveé je, Zze 48,4 % adolescentov neuziva lieky podla
odporucani. 56,6% adolescentov si mysli, ze ma dostatok vedomosti o liekoch, ktoré uZziva.
51,4 % resp. 49,6 % adolescentov si mysli, Ze lieky na lekarsky predpis resp. lieky bez
predpisu st bezpecné. Dotaznikova analyza poukédzala aj na to, Ze nie vSetci slovenski
adolescenti maju dostatok vedomosti o liekoch. Praca poskytuje nové tdaje z oblasti vnimania
rizika farmakoterapie a vedomosti o lickoch adolescentov v Slovenskej republike a poukazuje

na oblasti, na ktoré je potrebné sa v d’alSom obdobi sustredit z hladiska edukacie
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adolescentov. Tato aktivita by prispela k znizeniu farmakoterapeutického rizika a k zlepseniu

efektivity uzivania liekov pediatrickymi pacientmi.
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VPLYV PROTEINOV NO SIGNALIZACIE NA ROZVOJ EXPERIMENTALNEJ
PELUCNEJ HYPERTENZIE NAVODENEJ MONOKROTALINOM

Zuzana Kmecova, Eva Malikova, Eva Kralova, Peter Kienek, Jan Klimas

Katedra farmakolégie a toxikologie, Farmaceutickd fakulta, Univerzita Komenského v Bratislave, Odbojarov 10,
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Uvod: Oxid dusnaty hrd vyznamna ulohu v patogenéze plicnej artériovej hypertenzie.
Zmeny v expresii enzymov, ktoré¢ NO produkuju, mézu mat’ vplyv na rozvoj ochorenia, alebo
mozu byt kompenzanym mechanizmom, ktorym sa organizmus snaZi priebeh ochorenia
zmiernit’.

Ciele: Zistit' proteinova expresiu eNOS, pSer1177eNOS a Hsp90, a mRNA expresiu eNOS,
INOS a nNOS v pl'acach, pravej a 'avej komore.

Metody: Potkanom kmena Wistar sme subkutanne aplikovali monokrotalin v davke 60mg/kg
(MON). Kontrolam sme podali vehikulum (KON) a v §tvrtom tyzdni sme obe skupiny utratili.
Hladiny eNOS, pSer1177eNOS a Hsp90 sme stanovovali metdédou Western blot a mMRNA
expresiu eNOS, INOS a nNOS sme stanovovali pomocou metédy qRT-PCR.

Vysledky a diskusia: U monokrotalinovej skupiny sme zaznamenali signifikantne zniZzena
hmotnost’ tela a signifikantne zvySeni hmotnost’ pravej komory a plic. Hmotnost’ l'ave;j
komory, predsieni a obli¢iek sa nezmenila. Z vitdlnych funkcii sme u monokrotalinove;j
skupiny sledovali signifikantné zniZenie saturacie krvi kyslikom a signifikantné zvysenie
dychovej frekvencie. Tepova frekvencia sa oproti kontrolam signifikantne nezmenila. Hladiny
eNOS a pSerll177eNOS sa v ziadnom sledovanom organe signifikantne nezmenili, pri HSp90
sme u monokrotalinovych zvierat zaznamenali signifikantné zvySenie len v pravej komore.
V monokrotalinovej skupine sa génova expresia eNOS signifikantne znizila v pravej komore,
génova expresia iINOS sa signifikantne znizila v pravej aj l'avej komore a génova expresia
nNOS sa signifikantne zvysila v plucach. Nase vysledky naznacuji, Ze zmeny v expresii
proteinov ovplyvilujucich vznik NO by mohli mat klacovy vyznam v patogenéze

experimentalnej monokrotalinom indukovanej pl'icnej hypertenzii.
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THE ALLERGIC INFLAMMATION-INDUCED CHANGES IN THE REGULATION
OF THE AIRWAYS DEFENCE MECHANISMS BY VOLTAGE-GATED SODIUM
CHANNELS
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Introduction: The motor and sensory innervation of the airways and the lungs are mediated
by the vagal nerves, the dysfunction or dysregulation of which contributes to pathogenesis of
asthma and chronic obstructive pulmonary diseases with bronchial smooth muscle
contraction, cough, and greater mucus secretion. Airways sensory neurons express Nay 1.7,
1.8, 1.9, and these are not expressed to any great extent in either part of the CNS, cardiac or
skeletal muscles. For cough initiation and airways smooth muscle (ASM) reactivity is crucial
Nay 1.7 and 1.8 activation cause initiation and plateau of action potential but if they influence
ciliary beating is unknown. Besides, airways inflammation, e.g. in asthma, changes reflex and
non-reflex defence mechanisms control.

Aims: Current study evaluated therapeutic potency of Nav 1.8 (substance A803467) and Nay
1.7 (carbamazepine) blockers acute administration in healthy animals and in experimental
animal asthma model.

Methods: Airways allergic asthma was induced by ovalbumine on guinea pigs during 21
days. Effect of blockers after acute administration was observed on ASM reactivity changes
in vivo, number of cough efforts and cilia beat frequency (CBF).

Results and Discussion: ASM reactivity in vivo, number of coughs and CBF were
significantly decreased after acute administration of carbamazepine during physiological
conditions. Otherwise blocker of Nay 1.8 relieved clinical symptoms of asthma with high
efficiency without adversely affecting CBF. Presented data confirmed that selective blockers

of Nayv 1.8 would have positive effect on clinical asthma symptoms with no effect on CBF.
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BEHAVIORAL SCREENING OF ANTIDEPRESSANT PROPERTIES OF THE NEW
PYRIDONINDOLE DERIVATIVE IN THE RAT MODEL OF CHRONIC MILD
STRESS
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Introduction: According to the US Centers for Disease Prevention and Control (CDC), 8%
of people over the age of 12 years has depression in any two-week period. The World Health
Organization puts depression at the top of the list - it is the most common illness worldwide
and the leading cause of disability. The organization estimates that 350 million people around
the world are affected by depression. The side effects, withdrawal or length to take effect of
most common used antidepressants leads to the need of searching for new promising
compounds with antidepressant action with no toxicity and the potential to achieve
symptom’s remission in most patients. Applying molecular design of active enantiomer of the
neuroleptic drug Carbidine®, the new pyridoindole derivatives were synthetized.

Aims: The aim of this study was to assess anxiolytic and antidepressant properties of the new
pyridoindole derivative PIMeOMe 144 with or without chronic mild stress conditions (CMS).
Methods: Following behavioral methods were used to estimate motor activity, cognition,
anxiety- and depression like behavior (Open field, Elevated plus maze, Forced swim test,
Stress-induced hyperthermia, Light/dark test and Y maze). Psychopharmacological properties
of this derivative were compared to clinically used antidepressant venlafaxine and anxiolytic
Results and Discussion: We did not see adverse effects of the administration up to highest
dose tested (25 mg/kg). In the non-stress model the high dose of PIMeOMe 144 (25 mg/kg)
indicated potential antidepressant properties whether the low dose (5 mg/kg) were comparable
to diazepam. CMS significantly influenced control group’s behavior and the effect of the
drugs was mild with no statistically significant changes compared to control. Our results
indicate that CMS has substantial effect on the following behavioral outputs interfering with

drug testing.
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METABOLICKY SYNDROM JAKO KOMORBIDITA SCHIZOFRENIE — JAKOU
ROLI HRAJI ADIPOKINY?
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Uvod: Atypicka antipsychotika (AAP), zékladni pilif terapie schizofrenie, psychotickych
poruch, pfinasi vedle vyssi u€innosti a lepsi snasenlivosti 1 vyznamné nezadouci metabolické
ucinky. Prevalence metabolického syndromu je vyssi i v populaci drug-naive pacientl a riziko
kardiometabolickych komplikaci se dale zvySuje s délkou trvani onemocnéni. V posledni
dobe¢ se také intenzivné studuje hypotéza, Ze samotna patofyziologie schizofrenie je spojena s
rozvojem metabolického syndromu, vyzkum naznaCuje spolecny zaklad subchronického
zanétu a dysbalanci sekrece adipokini. Tyto patofyziologické predispozice pro rozvoj slozek
metabolického syndromu jsou déle posileny antipsychotickou medikaci.

Cile: Sledovat dynamiku zmén biochemickych a télesnych parametri v prvnich tydnech 1écby
u pacientt s prvni epizodou schizofrenie a jejich porovnani se zdravymi dobrovolniky.
Metody: Soubor drug-naive pacientti s prvni epizodou schizofrenie jsme sledovali béhem
prvnich tydnti 1€¢by, pacienti byli l1é¢eni olanazapinem, nebo risperidonem, pacienti neuzivali
74dna jina farmaka, které by mohli mit vliv na vzestup hmotnosti. Zakladni télesné parametry
byly méfeny pomoci lékaiské vahy OMRON BF511-T s monitorem skladby lidského téla.
Biochemické parametry (celkovy cholesterol, HDL cholesterol, LDL cholesterol, triglyceridy,
gluk6za) byly stanoveny na automatickém analyzatoru Dimension Xpand Plus sety firmy
Siemens. Hladiny adipokinua (leptin, adiponektin, rezistin, omentin a FGF 21) byly stanoveny
metodou ELISA sety firmy BioVendor®. Hodnoty laboratornich parametrti jsme sledovali v
tydennich intervalech, ddle jsme hladiny porovnaly se sparovanym souborem zdravych
dobrovolnik.

Vysledky a diskuze: Zjistili jsme signifikantni rozdil v hlading celkového cholesterolu a LDL
cholesterolu na zacatku 1é¢by a po 4 tydnech lécby. Zjistili jsme signifikantni rozdil v hladiné
rezistinu a FGF 21 u drug-naive pacientii v porovnani se zdravimi dobrovolniky. V priibéhu
lécby jsme zaznamenali inicidlni peak plasma c leptinu a adipokinu v druhém tydnu od
nasazeni atypického antipsychotika, nezaznamenali jsme signifikantni zmény v hladinach

rezistinu, omentinu a FGF 21 v prvnich tydnech 1é¢by. AAP prokazujici nejvyssi klinickou
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ucinnost jsou asociovdna s nejveétsi manifestaci nezadoucich metabolickych ucinki.
Mechanismy, jakymi AAP indukuji zvySeni télesné hmotnosti a rozvoj kardiometabolickych
komplikaci, dosud nejsou plné objasnény. Jednd se o mechanismy centrdlni, i periferni
zahrnujici alteraci endokrinni funkce tukové tkané, dysregulaci sekrece relevantnich

adipokind.
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THE IMPACT OF ENANTIOSPECIFIC INTERACTIONS OF BENIDIPINE WITH
HUMAN CYTOCHROME P450 IN VITRO
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Introduction: Benidipine, a dihydropyridine calcium channel antagonist (CCB), is drug for
the treatment of hypertension and ischemic heart disease. Benidipine has two chiral atoms in
the molecule allowing formation of four enantiomers; (+)-a-; (-)-a-; (+)-p- and (-)-p-isomer.
Therapeutically used formulation is a racemate of alpha isomers (approved in China 2008,
sold as Coniel, Caritec). The hypotensive activity of (+)-a-benidipine was 30 to 100 times
stronger than that of (-)-a-benidipine in spontaneously hypertensive rats.

Aims: Benidipine was reported as the CYP3A4, CYP1AL, CYP2C9, CYP2C19 and CYP2D6
inhibitor in human liver microsomes. The aim of this study was to examine the difference in
the inhibitory potency of individual benidipine alpha isomers towards activity of cytochrome
P450s.

Methods: The following microsomal CYP activities were assayed: CYP1A2 7-
ethoxyresorufin O-deethylation; CYP2A6 coumarin 7-hydroxylation; CYP2B6 7-ethoxy-4-
(trifluoromethyl)coumarin 7-deethylation; CYP2C9 diclofenac 4’-hydroxylation; CYP2C8
paclitaxel 6-hydroxylation; CYP2C19 S-mephenytoin 4'-hydroxylation CYP2D6 bufuralol 1'-
hydroxylation; and CYP3A4 testosterone 6B-hydroxylation, midazolam 1°-hydroxylation and
CYP2E1 activity was assessed by chlorzoxazone 6-hydroxylation.

Results and Discussion: Benidipine enantiomers strongly inhibited CYP3A4, CYP2C9,
CYP2C19 and CYP2D6. The activities of CYP1A2, CYP2A6, CYP2B6, CYP2C8 and
CYP2EL1 were inhibited faintly, with 1Cso exceeding 50 uM. The inhibition of CYP3A4 was
stereospecific, where (+)- benidipine was stronger inhibitor as compared to (-)-benidipine. In
contrast, (-)-benidipine was stronger inhibitor of CYP2C9 as compared to (+)-benidipine.
There was no significant difference in inhibition of CYP2C19 by (+)-benidipine and the (-)-
benidipine. The inhibition of CYP2D6 was moderate and enantiospecific. Interaction of
benidipine alpha isomers with especially other CYP3A4 and CYP2C19 substrates cannot be

excluded and the use of only one enantiomer might be beneficial.
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VLIV NIKOTINU NA KONSTITUTIVNE AKTIVNI SLOZKU INWARD RECTIFIER
DRASLIKOVEHO PROUDU CITLIVEHO NA ACETYLCHOLIN: SROVNANi
SPUSOBENIM ETANOLU A JEHO PRIMARNIHO METABOLITU
ACETALDEHYDU

Roman Kula, Adam Vejmélek, Petr Matéjovic, Olga Svecovd, Markéta Bébarova
Fyziologicky ustav, Lékarskd fakulta, Masarykova univerzita, Kamenice 5, 625 00 Brno
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Uvod: Fibrilace sini (FS) je dominantné se vyskytujici supraventrikularni arytmie navozena
koufenim ¢i konzumaci alkoholu, a to i u zdravych jedincti. Casto se jedna o paroxysmalni FS
se spontannim odeznénim, kterym piedchdzi kumulativni ddvka nikotinu ¢i etanolu. Je tedy
pravdépodobny piimy vliv téchto latek na elektrofyziologii sinového myokardu. V patogenezi
FS hraje vyznamnou roli mimo jiné i konstitutivné aktivni slozka inward rectifier
draslikového proudu citlivého na acetylcholin lIkach).

Cile: Cilem naSi prace bylo prostudovat zmény konstitutivné aktivni slozky lkach)
V pfitomnosti nikotinu a srovnat vliv nikotinu s vlivem etanolu a jeho primarniho metabolitu
acetaldehydu.

Metody: Méfeni byla provedena pomoci metody whole cell patch clamp (v rezimu
vnucené¢ho napéti) na enzymaticky izolovanych sinovych buiikach potkana kmene Wistar.
Konstitutivné aktivni slozka lkach) byla méfena jako proud citlivy na specificky inhibitor
Ik(ach) kanald tertiapin-Q (300 nM). VSechny studované latky byly aplikovany v klinicky
relevantnich koncentracich: nikotin 400 nM, etanol 20 mM a acetaldehyd 3 uM.

Vysledky a diskuze: Vlivem 400 nM nikotinu doSlo k signifikantnimu navysSeni konstitutivné
aktivni slozky lkach) v priméru o 112,5 + 34,7 % pti -110 mV a 0 90,7 £ 17,8 % pti -50 mV.
Obdobné zmény konstitutivné aktivni sloZky lkachy jsme pozorovali i v pfitomnosti 20 mM
etanolu, ktery tento proud statisticky vyznamné aktivoval 0 102,5 + 23,0 % pfi -110 mV a o
46,5 + 9,3 % pti -50 mV. V piitomnosti 3 pM acetaldehydu byly zmény méteného proudu
dualni — u nékterych bunék doslo k aktivaci a u jinych naopak k inhibici konstitutivné aktivni
slozky Ikachy; V priméru opét doslo k navySeni proudu, a to o 23,7 + 21,0 % pti -110 mV a o
23,0 + 23,3 % pii -50 mV. Ve vsech piipadech byly pozorované zmény proudu nezavislé na
membranovém napéti. Lze uzavtit, ze vSechny studované latky, konkrétné nikotin, etanol a
acetaldehyd, v klinicky relevantnich koncentracich navysily konstitutivné aktivni slozku
Ikach). V pfipadé nikotinu a etanolu byl proud pfiblizné zdvojnasoben v porovnani

S kontrolnimi podminkami. Dokumentovana aktivace proudu by mohla vést k vyznamnému
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zkraceni akéniho napéti a tedy i refrakterni periody sinovych srde¢nich buné€k, coz by cestou

fenoménu reentry mohlo vyustit ve vznik fibrilace sini.

PODEKOVANI

Prace byla podporena projektem  specifického vyzkumu Masarykovy —univerzity

MUNI/A/1365/2015.

89



EXPERIMENTAL PIGS: PHARMACOKINETICS AND ORGAN DISTRIBUTION
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PERSPEKTIVY LIECBY ASTMY BRONCHIALE, SUCASNOST A BUDUCNOST
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Uvod: Astma bronchiale (AB) je chronické zapalové ochorenie dychacich ciest, v ktorom
zohréavaju lohu viaceré bunky a ich posobky. Hlavnymi cie'mi manazmentu AB je aktualna
kontrola symptoémov ochorenia a redukcia buducich rizik. Odporucania GINA vyuzivaji na
kontrolu symptémov a minimalizaciu budtceho rizika tzv. krokova schému liecby, s vyuZitim
vysSsieho kroku pri nedostato¢nej kontrole AB (step-up) a naopak pri asponn 30j mesacnom
dobre kontrolovanom ochoreni krok nizSie (step-down) na intenzitu liecCbu, ktord zabezpeci
udrzanie tejto kontroly.

V prvom Kkroku pacienti uzivaju pri symptomoch uvolniova¢, kratko poOsobiace beta2-
mimetikum (SABA) podl'a potreby, uz tu mozno zvazit’ u rizikovejsSieho pacienta nizku davku
inhala¢ného kortikosteroidu (ICS). V kroku dva je prednostnym kontroléorom nizka davka
ICS, alternativou st leukotriénovi antagonisti (LTRA), alebo nizka davka teofylinu
s riadenym uvolmovanim (rTEO). V kroku tri sa preferuje nizka davka ICS najlepSie vo
fixnej kombinacii s dlho pdsobiacim beta2-mimetikom (LABA), ako alternativa méze slazit
stredne vysoka az vysoka davka ICS v monoterapii, alebo kombinacia nizkej davky ICS
SLTRA ¢i rTEO. Krok Styri umoziiuje podanie stredne vysokej az vysokej davky
kombinacie LABA+ICS; vysoké davky ICS s LTRA alebo rTEO. Krok pit’ je uréeny pre
pacientov s tazkou AB, ktori po splneni indika¢nych kritérii moézu vyznamne profitovat’
Z biologickej liecby monoklonalnou protilatkou proti IgE — omalizumabom. V pripade, Ze
omalizumab nie je moZzné podat =z akychkol'vek doévodov, alebo ak ani liecba
s omalizumabom s plnou predchédzajicou liecbou (krok 4+) nie je dostato¢ne G€¢innd, mozno
pridat aj systémové kortikoidy v dlhodobej, pravidelnej liecbe. Anti-IL-5 monoklonalne
protilaitky ako mepolizumab, benralizumab a reslizumab preukazali potencial v redukcii
exacerbacii, kortikoidy-Setriaci efekt a zlepSenie plicnych funkcii. Anti-IL-13 monoklondlne
protilatky lebrikizumab, tralokinumab resp. blokator vizby IL-4/13 na IL-4Ra pitrakinra
alebo solubilna forma a podjednotky IL-4 receptora altrakincept, méZe predstavovat’ vhodnu
alternativu pre pacientov s Th2-dominantnym zapalovym fenotypom so sti¢asne zvySenou

hladinou periostinu a po¢tom eozinofilov v periférnej krvi. V oblasti liecby AB s prevahou
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neutrofilového zépalu st vo vyvoji antagonisty IL-8, CXCR2, leukotriénu B4 ¢i zastupcovia
novej triedy protizapalovych lieckov — imunolidov. Pri astme so zniZenou snezitivotou na
kortikosteroidy moze predstavovat prinos nasadenie p38MAPK inhibitorov. Dalsimi
perspektivnymi ciel'mi pri liecbe refraktérnej, tazko lieCitelnej AB st napriklad
patofyziologické pochody mediované IL-17 (blokujica monoklonalna protilatka
secukinumab).

Zaver: Spolo¢nou crtou novych farmakologickych stratégii zasahujucich do kaskady
zapalovych dejov je moznost modifikovat’ prirodzeny priebeh ochorenia v kontexte tzv.
Disease-modifying-asthma-therapies (DMAT). DMAT by popri zmierneni symptémov
a rizika exacrebacii mali posobit’ preventivne proti akcelerovanému poklesu pl'icnych funkcii
a progresii do tazkej astmy — to vSetko na urovni Struktury dychacich ciest a imunitnej

odpovede.
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Introduction: Iron oxide nanoparticles hold potential for the development of exquisitely
sensitive diagnostics and organ/tumor-targeted therapies. Their pharmacokinetics generally
depends on multiple factors, including size, surface charge, surface modification,
opsonization including protein corona formation, and others. For this reason, it is essential to
determine the biological fate of nanoparticles that may be used for in vivo applications.

Aims: Purpose of the present research was to evaluate biological distribution of iron oxide
nanoparticles radiolabeled with 5°Fe after intravenous administration to rats.

Methods: Iron oxide nanoparticles (hydrodynamic diameter 90 nm) were radiolabeled with
Fe. For biological experiments, male Wistar rats were used.

Results and Discussion: The study revealed rapid disappearance of *°Fe-radioactivity from
the central distribution compartment in the initial time intervals (up to 60 minutes). High and
long-term uptake of radioactivity determined in the liver, lungs and spleen verify that iron
oxide nanoparticles were directed to well irrigated organs rich in mononuclear phagocyte
system that has a major role in removing foreign colloidal nanoparticles from the blood
circulation. The study suggests that high and long term °°Fe-radioactivity accumulation in the
liver and spleen persisted over long periods of time and time-radioactivity escape was very
slow; on the other hand, *°Fe-radioactivity uptake in the lungs in longer time intervals (from 2
hours after dosing) gradually decreased and simultaneously increased blood radioactivity.
*9Fe-radioactivity elimination rate from the body was very slow, with only 0.65+£0.31% ID

eliminated after 7 days by urinary excretion and 1.13+0.06% ID via the feces.
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Introduction: BCR-ABL tyrosine kinase inhibitors (TKi) represent relatively novel class of
anticancer drugs targeted on pathological cellular pathways overexpressed in certain types of
tumours. Imatinib was the first TKi introduced for the treatment of chronic myeloid
leukaemia (CML). The most important TKi of the second generation are nilotinib, dasatinib,
and bosutinib. Affecting of multiple signalling pathways by TKi may results in various
haematological and non-haematological side effects, such as cardiotoxicity manifested in a
broad range of signs connected with deprivation of heart function and alteration of its
structure.

Aims: The aim of this study was to determine cardiotoxicity of TKi nilotinib and its possible
mechanisms at in vitro level using suitable cell model (H9c2 cells).

Methods: H9c2 cells were cultured as monolayers according to protocol used at Dpt. of
Physiology, Faculty of Medicine. The cells were treated with nilotinib (Abcam, UK;
concentration range 0-15.0 uM) or DMSO (used as a solvent), for 24 h or 48 h. Cell viability
and proliferation, cell morphology and lipid formation, ROS and NO generation, markers of
ER stress, changes in mitochondrial potential, activation of caspase 3/7 and markers of
apoptosis were evaluated using a wide range of different methods.

Results and Discussion: We determined ability of nilotinib to affect all monitored parameters
at both time- and concentration dependent manners. Interestingly, experiments on H9c2 cells
treated with nilotinib itself and nilotinib in pre-treatment with L-NAME (100 uM, an
analogue of arginine that inhibits NO production) or sodium nitroprusside (2 mM, SNP, a
donor of NO) showed an ability of nilotinib to increase NO and ROS productions. Pre-
treatment with L-NAME had unambiguously protective effect. On the other hand, pre-
treatment with SNP deteriorated toxic effect of nilotinib. In terms of cell viability and other
parameters, nilotinib itself reduced cell viability significantly; protective effect of L-NAME in
pre-treatment was well evident; in addition, while nilotinib was able to induce ER stress, pre-

treatment with L-NAME prevented it. Whereas possible cardiotoxicity of nilotinib has been
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described in literature, it mechanisms remain almost unknown. Using a multi-parameter

approach, we revealed possible role of NO in the cardiotoxicity of nilotinib.
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Introduction: Diet represents a key factor that substantially influences our health,
development of disease and its potential consequences. High-fat diet can potentially lead to
expression of the metabolic syndrome (MS) and cardiovascular disease (CVD). These
negative effects can affect the heart and substantially condition patient’s survival and future
prognosis.

Aims: We hypothesised that high-fat diet administered to Prague spontaneous
hypertriglyceridemic (HTG) rats would develop MS and negatively influence the heart with
decreased ischemic-reperfusion recovery, impaired heart contractility (+dP/dt) and relaxation
(-dP/dt), increased end diastolic left ventricular pressure (EDLVP), increase in spontaneously
benign and malign arrhythmias, and increase the heart propensity to induced left ventricular
fibrillation (VF) or severe left ventricular tachycardia (VT).

Methods: Male Wistar (W) and HTG rats were fed standard or high-fat diet (including 7.5%
lard and 1% cholesterol for eight weeks). Perfusion of the heart according to Langendorff was
selected as the method. The heart was perfused under the constant pressure. After the in situ
isolation the heart was stabilised for 15 min and continued with 20 min ischemia and 20 min
reperfusion. At the end of the protocol the heart was stimulated for sustained malign
arrhythmias.

Results and Discussion: MS developed in both HTG groups independent from the diet.
Wistar rats (fed standard diet only) did not develop sings of MS. MS was characterised with
increased triacylglycerides (TGR), decreased in high density lipoprotein cholesterol (HDL-
CH), impaired glucose tolerance and increased systolic blood pressure. High-fat diet
improved the recovery of the left ventricular pressure (LVP) in HTG group after 20 min
ischemia while the heart rate remained similar for all three groups. Increased coronary flow
was recorded in both HTG groups. Alternations in ventricular contraction and relaxation were
not observed comparing the three groups. Significant increase in EDLVP was observed in
HTG group with standard diet. This increase in EDLVP was observed both in ischemia and

reperfusion. Abundant spontaneous heart arrhythmias developed in HTG group both with
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standard and high-fat diet in reperfusion in comparison to Wistar group. All HTG rats fed
high-fat diet developed sustained malign arrhythmia (40% in reperfusion and 60% in cardio-
stimulation). HTG rat hearts were more sensitive to cardio-stimulation, reacting with
sustained arrhythmia at lower stimulation impulses. High-fat diet in HTG rats predisposes the
heart to malign arrhythmias, thus chronic consumption of high-fat meals may condition
negative changes in the heart leading to heart arrhythmias in patients with MS or CVD.
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Introduction: Retinoid X receptor (RXR)-selective retinoids (“rexinoids”) are useful
candidate therapeutic agents of cancer, as they may display less toxicity than retinoic acid
receptor (RAR)-selective retinoids. Triorganotins, organic compounds widely produced in
industry as antifouling agents in paints, repellents against insect and rodents, as well as
agricultural fungicides, are considered to be high-affinity ligands for nuclear retinoid X
receptors acting predominantly in agonistic manner.

Aims: The aim of the present study was to investigate RXR binding characteristics of selected
triphenyl-/tributyl- substituted organotin compounds in rat liver and the in vitro effects of
selected organotin compounds (100 nM; 48 h) on gene expression of RAR and RXR subtypes
and selected genes involved in regulation of apoptosis, differentiation and cell proliferation in
estrogen receptor positive (MCF-7) and estrogen receptor negative breast cancer cell line
(MDA-MB-231) using real-time PCR analysis.

Methods: In our laboratory, we have established the radioligand binding assay for accurate
determination of nuclear retinoid X receptors (Toporova et al., 2016). We demonstrated one
type of high affinity and limited capacity RXR specific binding sites with the K, value ranging
from 1.011 to 1.727 x 10° I/mol and the Bmax value ranging from 0.346 to 0.567 pmol/mg.
These data based on radioligand binding assay has clearly confirmed the property of TBT-ClI,
TPT-CI and several other TBTs or TPTs to bind to a high affinity and limited capacity RXR
binding sites.

Results and Discussion: We have already shown that all-trans retinoic acid (1 uM),
tributyltin chloride (TBT-CI) and tributyltin bromide significantly reduced expression of anti-
apoptotic Bcl2 mRNA in estrogen receptor positive breast cancer MCF-7 cells. However, the
results of this study on MDA-MB-231 cells indicate that TBT-CI, tributyltin hydride and
selected triphenyltin derivates significantly increased expression of Bcl2 mRNA. Moreover,
these organotins derivates increased expression of RXRalpha, RARalpha and RARgamma,
while RXRbeta and BAX mRNA remained unaffected.
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Uvod: Zinok je dolezity esencialny stopovy prvok, ktory je nevyhnutny pre zdravie
organizmu. Vyskytuje sa v bunkéch celého tela, je nutny pre spravne fungovanie obranné¢ho
(imunitného) systému, je dolezitou sticastou mnohych enzymov. Je nevyhnutny pre normalny
rast buniek, ich vyvoj a diferenciaciu, pre syntézu DNA, transkripciu RNA a delenie buniek.
Nedostatok zinku sa méze prejavit’ viacerymi spésobmi, napr. ochoreniami pecene, koznymi
léziami, zhorSenym hojenim ran, narusSenie funkcie imunitného systému. Po konzumacii
potravin alebo napojov kontaminovanych zinkom, uvol'neného z pozinkovanych nadob moéze
dojst’ k priznakom toxicity, ako je bolest brucha, hnacka, nevolnost, zvracanie. Pre
organizmus je nebezpecny nedostatok, ale aj prebytok zinku.

Ciele: Ciel'om prace bolo monitorovanie cytotoxického vplyvu zinku (ZnSO4-7H20 siran
zino¢naty) na modelovi bunkovu liniu krali¢ich oblickovych buniek RK13 v redlnom case
a stanovit’ hodnotu IC50.

Metédy: Monitorovanie bunkovej odpovede po oSetreni zinkom bolo vykonané pomocou
xCELLigence systému. Hodnoty bunkovych zmien boli zaznamenané ako bunkovy index
(CI), na zaklade ktorého bolo mozné vypocitat’ percento proliferacie buniek po expozicii a
pomocou XCELLigence softvéru stanovit’ hodnotu IC50.

Vysledky a diskusia: Odport¢ané denné davky zinku st dané podl'a pohlavia a vekovych
skupin. Za maximalnu davku mozno povazovat 100 mg denne. Po vystaveni buniek uc¢inkom
zinku doslo k nahlemu zastaveniu ich rastu buniek doSlo po pridani zinku v koncentracii
200 mg/1, uz v prvych 24 hodinach. Avsak, pri koncentrécii zinku 100 mg/1 zacali bunky po
pociato¢nom poklese opét’ rast’ a po 48 hodinach od pridania latky dosiahli dokonca vyssi
bunkovy index, v porovnani s kontrolou (P < 0,05). U ostatnych testovanych koncentracii
1, 10, 50 mg/1 boli hodnoty zmien bunkového indexu porovnatelné s kontrolou (P > 0,05).
Hodnota IC50 bola vyjadrena ako zavislost’ koncentracie testovanej latky a bunkového indexu
v danom case (192,67 mg/l). Zinok teda preukazal nefrotoxické ucinky s rasticou

koncentraciou.
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Introduction: A lot of drugs are administered orally and to get to the systematic circulation
they have to pass through the intestinal barrier. Absorption of these drugs can be lowered by
drug efflux ATP-binding cassette (ABC) transporters. It has been well documented that drug-
drug interactions (DDIs) on two widely expressed intestinal ABC transporters, P-glycoprotein
(ABCBL1) and breast cancer resistance protein (ABCG2) may result in inadequate levels of
plasma concentrations thus threatening efficacy of pharmacotherapy. As direct involvement of
both transporters cannot be easily investigated in human body, it is always essential to collect
experimental data using complex portfolio of suitably chosen surrogate techniques.

Aims: Aim of our study was to optimize in vitro and ex vivo techniques to investigate DDIs
on intestinal ABC transporters.

Methods: As an in vitro model, we used well established model of intestinal barrier Caco-2
cell line. We employed tenofovir disoproxil fumarate (TDF) as a clinically relevant substrate
of ABCB1/ABCG2 to test its DDIs observing that model ABCB1/ABCG2 dual inhibitor
elacridar and antiretroviral drug lopinavir abolished the efflux activity of these proteins.
Moreover, unique ex vivo model based on accumulation of tested compound in precision cut
slices resected from rat intestine was optimized using rhodamine123 (10 uM) reaching efflux
ratio = 2. Application of elacridar again blocked ABCBI/ABCG2 activity and increased
intestinal rhodamine uptake. Pilot study to describe activity of both proteins in particular
segments of the intestine was performed. We did not observe segment dependent differences.
Results and Discussion: In conclusion we further confirmed TDF as a substrate of
ABCB1/ABCG?2 suggesting DDIs with lopinavir on these transporters. Accumulation studies
in rat intestinal slices have been optimized and first experiments focused on potential DDIs
tested on this mini-model of vital tissue may be initiated. To increase complexity of our
research we plan to employ the technique compound accumulation in precision cut slices of

human intestine.
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Uvod: Imunofluorescencia v mikroskopii ako jedina technika vizualizacie buniek vyuZziva
protilatky na zvyraznenie antigénu ciel'ovej oblasti bunky pomocou flourescenéného farbiva
a tym umoznuje jej vizualizaciu. Pre identifikaciu bunkovych linii mezenchymalnych buniek
a fibroblastov sme pouzili  protildtku proti vimentinu spolu s DAPI pre vizualizaciu
bunkovych jadier. Charakteristickou vlastnostou menezenchymalnych buniek je adherencia
na plastové povrchy. Vysledky experimentov v naSom laboratoriu neprezentovali Standardnu
mikroskopiu, preto sme skusili d’alSie metédy upravy povrchu sklicka pre zlepSenie
adherencie mezenchymalnych buniek.

Ciele: Vypracovat protokol modifikacie povrchu skli¢ok s cielom zlepsit adherenciu
bunkovych linii a aplikovat najvhodnejSiu metdodu oSetrenia krycich skli¢ok pre
imunohistochemické pozorovanie.

Metody: Na Standardné krycie sklicka bez modifikacie povrchu (12 mm Poly-D-Lysine) sme
v 12-jamkovej platnicke aplikovali suspenziu bunkovej kultary na stred krycieho sklicka
s cielom pokryt’ cely povrch. Po uplynuti 45 minat sme povrch sklicka doplnili 1,5 ml
kultivacného média. V skupine modifikovanych sklicok sme povrch potiahli roztokom
zelatiny (gelatine coated cover slides). 1% roztok zelatiny sme nasledne po 4 hodinach
aspirovali, na skli¢ka inokulovali 1,5 ml bunkovej suspenzie a nechali 24 hodin v inkubatore.
Pre mikroskopické zobrazenie sme pouzili mikroskop Nikon ECLIPSE Ni-U so 40-ndsobnym
zvacSenim. Na identifikdciu vimentinu sme pouzili Vimentin (D21H3) XP® Rabbit mAb
(#5741) ako primarnu protilatku a farbivo Alexa Fluor® 488 Goat Anti-Mouse 1gG (H+L)
(#A-11001) ako sekundarnu protilatku. Pre identifikaciu bunkovych jadier sme pouzili
fluorescencéné farbivo DAPI (4',6-diamidino-2-phenylindole). Pouzit¢é bunkové linie:
adherentné bunky izolované z kostnej dreni pacientov s kritickou ischémiou dolnych
koncatin, fibroblasty izolované z tukového tkaniva pacientov po liposukcii.

Vysledky a  diskusia: Na  jednotlivych  mikroskopickych  preparatoch  so

Standardnymi krycimi sklickami bez modifikdcie sme pozorovali len sporadicky sa
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vyskytujice a slabo porastené zhluky buniek (bunky kostnej drene i fibroblasty) s gulovitym
tvarom. Na druhej strane, na sklickach potiahnutych Zelatinou bol vyssi pocet adherovanych
buniek obidvoch linii s pozorovanou typickou morfolégiou pre dany bunkovy typ. Pre lepsiu
adherenciu buniek na imunoflourescencné mikroskopické zobrazenie sa ako vhodnejsi

a ucinnejsi sposob preukazalo potiahnutie povrchu skli¢ok roztokom zelatiny.
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Introduction: Natural extract of Silybum marianum, silymarin, is a complex of compounds
where a major component is silybin with antioxidant and anti-inflammatory properties.
Hypertriglyceridemia is one of the risks factors of the atherosclerosis. Peroxisome
proliferator-activated receptors (PPARS) play important role in the transcriptional pathway
where some abnormalities can also lead to the atherosclerosis.

Aims: Our aim of the study was to find out whether silymarin has an effect on the expression
of PPARs in the hereditary hypertriglyceridemic (HHTQ) rats. These rats have a developed
hypertriglyceridemia and represent an accepted model of metabolic syndrome.

Methods: In our experiment, HHTg rats were fed on a 1% of silymarin (w/w) or 0.5 % of
silybin in standard laboratory diet. Control HHTg rats were fed with standard laboratory diet
alone. The diet was administered ad libitum and took four weeks. After the experiment, the
expression of PPARo MRNA and PPARy mRNA were determined in rat liver by RT-PCR.
Results and Discussion: The results show that the PPARa mRNA expression was
significantly increased (p < 0.01) in liver from rats with silymarin diet in comparison to liver
from control rats. In addition, silybin caused a significant increase (p < 0.05) in liver PPAR«
MRNA expression in comparison to control as well. On the other hand, there was no change
in the expression of PPARy mRNA. This study shows that silymarin and also its major
component silybin have an important effect on the expression of PPARa mRNA. This
receptor is a regulator of fatty acid metabolism, energy balance, and inflammation. Its
increased expression can have a positive effect in the treatment of hypertriglyceridemia. On
the other hand, the expression of PPARy mRNA, that has an effect on glucose tolerance and

insulin sensitivity, was not changed in our experiment.
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Introduction: Dysregulation of miRNA network is linked with various pathological states,
including solid tumors. MIRNAs are important post-transcriptional regulators of gene
expression and miR-215 has been identified as tumor suppressor in colorectal cancer (CRC).
In vitro, miR-215 inhibits proliferation and migration, and induces apoptosis of CRC cells. In
vivo, we have previously proved that overexpression of miR-215 in stably transfected cells
leads to the decrease of tumor volume in animal model of CRC.

Aims: The aim of this project was to study the possibility of increasing the level of miR-215
in tumor by systemic administration of miRNA-mimics in liposomal delivery system in vivo.
Methods: All experiments were performed in accordance with the animal welfare legislation.
Colorectal cancer cells HCT-116 (2.5 x 10°) were administered subcutaneously to 12 NSG
mice. On Day 7 i.v. administration of a) miRNA-mimics in liposomes, b) control (scrambled)
oligonucleotide in liposomes, or c¢) saline via tail-vein was initiated. Commercially available
MiR-215-mimics and neutral lipid emulsion were used in accordance with the manufacturers’
protocols. Two different doses of miRNA-mimics were tested (20 and 40 ug/mouse) and
administrations were repeated four times. Animals were sacrificed 24 h after the last dose,
tumor were dissected and measured by a caliper. Tumor tissue, lungs and liver were stored in
RNAIlater. The expression of miR-215 was measured by qRT-PCR.

Results and Discussion: There was no significant differences in tumor volume and miR-215
expression between all three treatment groups (Kruskal-Wallis test, p > 0,05 for both doses).
The increase of intratumoral miR-215 levels and thus decrease in tumor proliferation was not
achieved by systemic administration of miRNA-mimics in liposomes. One of the possible
explanations is extratumoral accumulation of liposomes. Expression of miR-215 was higher
in lungs than in the tumor site in MiIRNA-mimic-treated animals. Pulmonary levels were also
significantly higher in miRNA-mimics-treated than in control- or saline-treated animals. As
was shown in vitro and in vivo, miR-215 is a promising therapeutic target in CRC, but the

issue of a proper delivery system still remains challenging.
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Introduction: The AKR1B1 intracellular enzyme belongs to aldose reductase superfamily. It
reduces also lipid peroxidation originated aldehydes following some extracellular
proinflammatory agent. The AKR1B1-aldehydes reduction is apart of intracellular
inflammatory pathway leading to activation of NF-kappa B and expression of pro-
inflammatory genes.
Aims:

- determination of inhibition of AKR1B1 by artichoke leaves extract

- the testing of cytotoxicity of artichoke leaves extract and some compounds isolated

from it on human leukemic cell line THP-1
- the effect of artichoke leaves extract and some participating compounds on expression
of AKR1B1, COX-2 and MMP-2 proteins in human leukemic cell line THP-1

- the ability of the samples to modulate LPS-induced NF-kappa B activation in the cells

- the intracellular oxidant effect of the samples after incubation with LPS
Methods: Consumption of NADPH cofactor of AKR1B1- enzymatic reaction was detected
spectrophotometrically. For determination of cytotoxicity WST-1 assay was provided. After
incubation of the cells (THP-1 or THP-1 X Blue) with the samples the determination of
proteins by Western blot, determination of NF-kappa B by spectrophotometrical assay and
determination of intracellular reactive oxygen species by DCFH-DA fluorimetrical method
were provided.
Results and Discussion: The artichoke leaves extract inhibits the AKR1B1 enzyme in the
low pg/ml level. After LPS stimulus the artichoke extract decreases the NF-kappa B level
comparing to the control in the cells, but no changes in the AKR1B1, COX-2 and MMP-2
protein expression by the extract were recorded. The extract significantly decreased the

intracellular reactive oxygen species after 35 min LPS incubation.
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Introduction: Stress induced premature senescence (SIPS) of vascular cells is associated with
decreased vascular function in various models. Vascular smooth muscle cells that undergo
SIPS lose relaxatory function and shifts to senescence associate secretory phenotype (SASP).
Recent studies showed that inhibition of dipeptidyl peptidase-1V (DPP-1V) plays a role in
cardiovascular protection, independently of plasma glucose control. Some studies suggest that
this protective effect is mediated via attenuation of SIPS.

Aims: Therefore we sought to test this hypothesis on doxorubicin rat model and on cultured
vascular smooth muscle cells (VSMCs).

Methods: Rats were injected with doxorubicin and treated with DPP-1V inhibitor vildagliptin.
Six weeks thereafter rats were sacrificed; aorta was removed and prepared for vascular
measurements and for RNA isolation. Additionally, VSMCs were isolated from aortas of
healthy rats and cultured under standard conditions. In order to induce SIPS cells from 7
passage of cultured VSMCs were exposed to either doxorubicin or hydrogen peroxide and
treated with GLP-1. SIPS in VSMCs was detected with senescence-associated beta-
galactosidase (SA-B-Gal) activity assay and in both VSMCs and aortas by presence of mRNA
for p16'™4A p27KiPt and p53.

Results and Discussion: Aortic rings isolated from rats that received doxorubicin had
impaired relaxation to sodium nitroprusid and vildagliptin treatment restored impaired
relaxation. Furthermore aortas isolated from doxorubicin rats had higher amount of mMRNA
markers of senescence pl16'™4A p27XPl p53 and vildagliptin decreased the expression.
Additionally, VSMCs exposed to hydrogen peroxide showed higher SA-pB-Gal activity and
treatment with GLP-1 decreased the activity. Cells treated with hydrogen peroxide had higher
amounts of mMRNA for p16'™4A p27KPL and p53 and treatment with GLP-1 led to
improvement of increased expression. Finally vildagliptin treatment of rats and GLP-1
treatment of VSMCs also decreased mRNA for SASP IL-6 and IL-8. Based on this data we
conclude that vildagliptine has protective role on doxorubicin stress induced premature

vascular smooth muscle cell senescence via action of glucagon-like peptide-1.
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OPTIMIZATION OF FLOW CYTOMETRY ANALYSIS FOR IDENTIFICATION OF
MSCS IN BONE MARROW CONCENTRATE IN PATIENTS WITH CRITICAL
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Introduction: Identification of mesenchymal stem cells (MSCs) is a complex and still not
resolved area. Currently, MSCs are identified mostly by the criteria proposed by the
International Society for Cellular Therapy (ISCT) in 2006 which are based on the positivity to
CD73, CD90, and CD105 and negativity to CD14 or CD11b, CD19 or CD79a, CD34, CDA45,
and HLA class Il. CD271 is also used for isolation and identification of MSCs from bone
marrow along with other markers.

Aims: Our aim was to optimize MSC identification in bone marrow concentrate (BMC) in
patients with critical limb ischemia (CLI) by creating suitable instrument settings and
comparing two existing kits for MSC identification: MSC Phenotyping kit, based on the ISCT
criteria, and MSC Enumeration kit, based on CD271" MSCA-1" selection.

Methods: BMC of mononuclear cells was obtained by gradient density centrifugation
(SmartPreP2 Bone Marrow Aspirate Concentrate System; Harvest, Plymouth, MA, USA) of
fresh bone marrow aspirate from iliac crest and processed for flow cytometry (MACSQuant
analyzer, Miltenyi Biotec, Germany). Anti-CD45 antibodies conjugated to APC, FITC, PE,
PerCP or VioBlue and MSC Phenotyping kit (Miltenyi Biotec, Germany) were titrated to test
the staining protocol. MSC Phenotyping kit consists of antibodies against CD14-PerCP,
CD20-PerCP, CD34-PerCP, CD45-PerCP, CD73-APC, CD90-FITC, CD105-PE, and isotype
controls. MSC Enumeration kit (Miltenyi Biotec, Germany) staining protocol was performed
according to manufacturers’ instructions and contains antibodies against CD45-FITC,
CD235a-VioBlue, CD271-PE, MSCA-1-APC, and Mouse-1gG1-APC.

Results and Discussion: In our previous experiments, we identified MSCs in cultured
adherent cells isolated from BMC using the tested MSC phenotyping kit (data not shown). In
BMC, we performed fluorescence compensation with dilutions of CD45 antibodies based on
previous antibody titration. We identified from 4.1x10%ml to 5.8x10%ml viable cells
corresponding to 98-99% viability in 3 different staining protocols. We were able to identify

0.002% of MSCs only using the antibody dilution according to manufacturers’ instructions.
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On the other hand, we identified 0.03% of cells from the total of 4.3x107/ml viable cells as
MSCs (CD271*MSCA-1") using the MSC Enumeration kit. We can conclude that MSC

Enumeration kit is more suitable for MSC identification in BMC in patients with CLI.
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OBRAZOVA ANALYZA KARDIOMYOCYTOV V EXPLANTOVANYCH
HUMANNYCH VZORKACH
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Uvod: Chronické srdcové zlyhanie sa popisuje ako zloZity stav, pri ktorom nedochédza iba
k zmenam hemodynamickych parametrov, ale aj k neurohumoralnym zmenam, ktoré maji
vplyv na remodelaciu tkaniva myokardu.

Ciele: Sledovat hrabku kardiomyocytov v jednotlivych castiach srdcového svalu a
percentudlne zastipenie kardiomyocytov a jadier na histologickych preparatov (farbenie HE)
z troch explantovanych vzoriek srdca, odobratych pacientom v ¢asovom obdobi 7.11.2013-
21.5.2014 a zistit’ morfologické rozdiely medzi jednotlivymi humannymi vzorkami.

Metody: Z explantovaného srdca sme odobrali vzorku na histologicku analyzu (farbenie HE).
Mikroskopické rezy sme vySetrovali pouzitim svetelného mikroskopu Nikon ECLIPSE Ni-U,
so softwérom NIS-ELEMENTS BR 4.13.03 64bit a PROMICRA QuickPHOTO
INDUSTRIAL 3.1.

Vysledky a diskusia: Na jednotlivych histologickych rezoch sme pozorovali viditel'ne
odlisnu skladbu tkaniva myokardu u jednotlivych preparatov. Pacient 4738 mal priemerna
hrubku kardiomyocytu v LK 126,05+29,51 pum, ktoré zaberali 81,53 pml0,15% plochy
myokardu. V PK mal identicki priemerni hrubku kardiomyocytu, ktoré vSak zaberali
signifikantne vys$s$i podiel plochy v porovnani s hribkou a plochou kardiomyocytov v CK.
Pacient 4740 mal priemernu hrubku kardiomyocytu signifikantne vacsiu v CK (128,72+29,81)
Vv porovnani s PK (105,31+43,85). Pri stanoveni percentualneho podielu kardiomyocytov sme
identifikovali  signifikantne vys$§i percentualny podiel kardiomyocytov a jadier v PK
v porovnani s LK. U pacienta 4741 sme namerali signifikantne vyssiu hriibku kardiomyocytu
v PK (137,96+21,5) v porovnani s priemernou hrubkou kardiomyocytu v LK (129,29+44,22),
ale zaznamenali sme signifikantne niz$i podiel kardiomyocytov na plochu v PK (63,29+8,58)
v porovnani s LK (72,43+12,43). Tym, Ze l'avd komora vykonava Cerpaciu funkciu srdca,
mozeme predpokladat, Ze po objaveni sa patologickych zmien na myokarde, sa to najskor
prejavi prave na Strukture a vykonnosti LK. Tuto mySlienku podopiera aj fakt, Ze

Vv explantovanych srdciach sme v dvoch pripadoch identifikovali signifikantne vac¢siu plochu
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kardiomyocytov v PK v porovnani s K, napriek nezmenenej alebo mensej hrubke samotného

kardiomyocytu.
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ANTIPROLIFERATIVNY UCINOK FURANOVYCH ANALOGOV JASPINU B
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Uvod: V dnesnej dobe pouZivana chemoterapia niadorovych ochoreni je Gasto limitovana
neziaducimi u¢inkami. Z toho dévodu sa vedecka obec stale zaoberd hl'adanim novych latok,
ktoré by vykazovali vysSiu UCinnost’ a niZSiu toxicitu. Morsky ekosystém je mimoriadne
bohatym rezervoarom biologicky aktivnych zlG¢enin so silnymi protinddorovymi
a cytotoxickymi vlastnost'ami. Tieto prirodné latky disponuji velkou flexibilitou a poskytuji
tak priestor pre vznik stale novych konformdcii. Ich biologické Ucinky su ovplyvnené
charakterom, umiestnenim a poétom substituentov, ¢o je mozné vyuzit pri syntéze
aktivnejSich derivatov. Medzi zluCeniny so silnym antineoplastickym potencidlom patri aj
jaspin B (pachastrissamin), ktory vykazuje cytotoxicky uc¢inok proti celej rade nadorovych
bunkovych linii.

Ciele: Ciel'om naSej prace bolo sledovat’ antiproliferativne ucinky furanovych analogov
jaspinu B ako aj vzajomny vztah medzi ich Struktirou a u¢inkom.

Metody: Antiproliferativne uinky furanovych analégov jaspinu B sme sledovali pomocou
kolorimetrického MTT testu.

Vysledky a diskusia: NaSa praca demonStruje antiproliferativny potencial syntetickych
analogov jaspinu B na nddorovych bunkovych liniach. NajvysSia antiproliferativna aktivita
bola pozorovana pri zlucenine ¢. 209 [(2S,3S,4S)-4-amino-2-tetradecyltetrahydrofuran-3-ol
hydrochlorid] s ICso 0,14 umol/L na bunkovej linii A-2780 a s ICso 0,21 umol/L na linii
SKOV3. Vysledky sledovania vzdjomného vztahu Struktdry a o¢inku naznauju, ze
pritomnost’ alifatického retazca v Struktire jaspinu B je esencidlna pre zachovanie jeho

aktivity.
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COMPARISON OF ROSUVASTATIN UPTAKE VIA INTESTINAL OATP
TRANSPORTERS

Lucie Navrdtilovd®, Katerina Lnénickovd?®, Jana Ramos Mandikovd', Jiri Janousek®, Frantisek
Trejtnar?

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

2) Department of Biochemical Sciences, Faculty of Pharmacy in Hradec Krdlové, Charles University in Prague,
Czech Republic

E-mail: navratl2@faf.cuni.cz

Introduction: Statins (HMG-CoA reductase inhibitors) represent the first-choice therapy for
hypercholesterolemia. They are orally administered and therefore for their effect the
absorption from the intestine is essential. The absorption of statins from the human intestine
includes transport by the organic anion-transporting polypeptides (OATPs). The most
important isoform of hOATPs for intestinal transport seems to be hOATP2B1, then
hOATP1A2. Both transporters are localized in the apical membrane of enterocytes. As a
representative compound for studying the intestinal transport via the hOATPs, one of the most
clinically important statin was selected.

Aims: The aims of this in vitro study were to confirm the active uptake of rosuvastatin into
the enterocytes, determine the potential role of hOATP2B1 and hOATP1A2 transporters in its
cellular uptake and determine the inhibitory potency of rosuvastatin towards the intestinal
hOATP transporters.

Methods: Precision-cut intestinal slices prepared from the rat ileum were used for evaluation
of the active transport of rosuvastatin. For this purpose the uptake of rosuvastatin in the slices
was compared at 37 °C and 4 °C. The MDCKII cells transiently transfected with hOATP2B1
and the HEK293 cell transiently transfected with hOATP1A2 were used for studying
rosuvastatin uptake by OATPs and its inhibitory potency. The formerly demonstrated OATP
inhibitor galangin was exploited to confirm the specifity of rosuvastatin uptake. The inhibition
of hOATP2B1 and hOATP1A2 by rosuvastatin was tested using a standard OATP substrate
([®H]-estrone 3-sulfate).

Results and Discussion: We verified the active transport of the rosuvastatin into enterocytes
since significantly higher accumulation of the drug into the rat intestinal slices had be found at
37 °C compared to the low incubation temperature inhibiting energy-dependent transport
processes. Both hOATP2B1 and hOATP1A2 seem to be able to transport rosuvastatin into the
cells. Effectiveness of the transport via both transporters is much lower in comparison with
the standard substrate estrone 3-sulfate. Rosuvastatin was able to inhibit both hOATP2B1 and
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hOATP1A2 but with significantly higher potency towards hOATP1A2. The found results
confirmed the potential role of the studied OATPs in the transport of rosuvastatin into the

cells and documented significant inhibitory potency of rosuvastatin towards the OATPs.
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Introduction: (-)-Linalool is monoterpenic alcohol which is the major floral scent occurring
in families Lamiaceae, Lauraceae and Rutaceae. (-)-Linalool is often used in a traditional
medicine to treat anxiety or mild depression, however its effect on drug metabolizing
enzymes and the consequent drug-drug interactions has not been studied yet.

Aims: The aim of this study was to reveal the influence of subchronic systemic treatment with
(-)-linalool on the metabolic activity of selected CYP enzymes in rat liver. The second aim
was to reveal possible inhibitory effect of (-)-linalool on CYP2C6 in vitro.

Methods: (-)-Linalool was administered intragastrically to male Wistar albino rats for 13
consecutive days at the doses of 40, 120, and 360 mg/kg/day. The control group was treated
with vehicle (5% glucose + 1% Tween 20) in an appropriate volume 1 ml/kg. The rat liver
microsomal fraction (RLM) was isolated by differential centrifugation and the total protein
and CYP content were assessed. CYP metabolic activities were evaluated as a CYP-specific
hydroxylation of testosterone and diclofenac with use of HPLC methods and expressed as
pmol/ml/min/mg of total microsomal protein. Inhibitory potency of (-)-linalool on CYP2C6
metabolic activity was evaluated in RLM incubated with diclofenac after 10 minutes of pre-
incubation with (-)-linalool.

Results and Discussion: Neither total protein content nor CYP content in RLM were affected
by any of treatment regimes. (-)-Linalool showed dose-dependent effect on the rate of
testosterone-7a (CYP2A), 2B- (CYP2B), 6B- (CYP3A), and 16B-hydroxylation (CYP2C11)
but only dose 360 mg/kg exhibited statistically significant increase in the rate of 7a-
hydroxylation of testosterone. (-)-Linalool exhibited also dose-dependent trend on the rate of
4-hydroxylation of diclofenac (CYP2C6) which did not reach statistical significance at any of
treatment regimes. Within 10 nM — 1mM (-)-linalool exhibited weak competitive inhibition of
CYP2C6, with ICso of 293 uM. In this study we have evaluated the influence of subchronic
administration of (-)-linalool on the metabolic activity of CYP2A, 2B, 2C11, 3A and 2C6
with use of testosterone and diclofenac as specific probe substrates. The dose 360 mg/kg
showed statistically significant increase of metabolic activity of CYP2A. According to

elsewhere published studies, the dose of 160 mg/day showed anxiolytic effect in patients. The
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doses tested by ours were much higher and therefore we assume that possible influence of
linalool on drug metabolizing enzymes is not clinically relevant and therefore could be
considered as safe anxiolytic/antidepressant adjuvant to conventional treatment in the light of

drug-drug interactions.
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Uvod: Narodné toxikologické informaéné centrum (NTIC) v Bratislave poskytuje odborné
konzultacie pri akutnych intoxikacidch lieckmi, chemikéliami, hubami, rastlinami, drogami
a zivoCiSnymi toxinmi zdravotnickym pracovnikom aj laikom. Liekové intoxikacie tvoria
takmer polovicu zo vSetkych konzultovanych pripadov. Z liekov predstavuju psychofarmaka
najcastejSie konzultované noxy. V rokoch 2010 — 2014 bolo s NTIC konzultovanych 9 229
akutnych liekovych intoxikacii, z toho 1 030 (11 %) tvorili antidepresiva.

Ciele: Analyzovat' akutne intoxikacie antidepresivami u hospitalizovanych pacientov, ku
ktorym boli zaslané prepustacie spravy, t.j. 310 pripadov, za 5 ro¢né obdobie 2010 — 2014.
Zamerali sme sa hlavne na klinické prejavy intoxikacii jednotlivymi antidepresivami
a skupinami antidepresiv.

Vysledky a diskusia: Najviac intoxikacii (86 %) bolo sposobenych v zostupnom poradi:
venlafaxinom, escitalopramom, trazodoénom, citalopramom, sertralinom, mirtazapinom,
dosulepinom a tianeptinom. Prevladali intoxikacie so suicidalnym umyslom (93 %).
Intoxikacie u zien (68 %) prevazovali nad intoxikdciami u muZov. Vysoky pocet intoxikacii
bol zaznamenany vo veku 11 — 20 rokov (22 %) a 31 — 40 rokov (19 %). Najcastejsie (56 %)
i8lo o intoxikacie s miernymi, prechodnymi a spontdnne odznievajicimi priznakmi, t.j. stupen
zavaznosti 1. Stupenn zavaznosti 4, t.j. letdlnu intoxikaciu sme zaznamenali v 6 (2 %)
pripadoch, po kombinovanych liekovych intoxikaciach, so suicidalnym umyslom. Lieciva
pouzivané pri kombinovanych intoxikaciach boli hlavne benzodiazepiny (75 %) a
antipsychotika (61 %). Kombinovanych intoxikacii s alkoholom bolo 26 %. Monointoxikacii
jedinym antidepresivom bolo 16 % aVvtomto stbore pacientov boli sledované klinické
prejavy intoxikacii antidepresivami. NajzavaznejSie aj najpocetnejSie boli kardiovaskularne
symptomy ako tachykardia, hypertenzia, hypotenzia a roziirenie QRS komplexu. Dalsie
prejavy intoxikacii boli somnolencia, tras, ki¢e, nauzea, vracanie a dezorientacia. V terapii
bolo pouzité aktivne uhlie (85 %), laxativa (37 %), zalido¢na lavaz (20 %); dolezita bola
podporna a symptomaticka lie¢ba. Vzhl'adom k riziku suicidia u pacientov trpiacich depresiou

by mali byt tito pacienti starostlivo sledovani, predovsetkym na zaciatku liecby.
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ODKAZ ALBERTA SZENT-GYORGYIHO SOUCASNE FARMAKOLOGII
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Albert Szent-Gyorgyi de Nagyrapolt (16. 9. 1893 Budapest, Mad’arsko — 22. 10. 1986 Hole
Woods, Massachusetts, USA), drzitel Nobelovy ceny za fyziologii a medicinu z roku 1937,
patfil k vyznamnym osobnostem I€katské védy. Ve své praci se spoléhal na intuitivni feSeni
problému a striktn¢ odmital pfizpisobovat se pozadavkim riznych stipendii. Byl obdatfen
uménim spravné klast otazky vedouci k feSeni problematiky. Nazory jinych dovedl
odiivodnéné odmitnout, vSechny teorie ovéroval osobné. V priabéhu své védecké drahy
ptsobil i na uzemi Cech a Slovenska. Zpocatku pracoval jako asistent farmakologického
ustavu Univerzity svaté Alzbéty v Bratislavé u prof. Mansfelda, a zde také vznikla jeho
dozivotni spoluprace a pratelstvi s pozdéjSim lauredtem Nobelovy ceny Carlem. F. Corim
(1896 — 1984; Nobelova cena 1947). Poté pusobil v Praze u prof. Tschermaka a nasledné
v Berliné u prof. Leonora Michaelise. Podobné jako akademicti a vyzkumni
pracovnici soucasnosti, Albert Szent-Gyorgyi také zazil kruté existencni problémy, ale téz
slavu laureata Nobelové ceny. Byl nadSencem pro vyzkum a védu a soucasné i revolucnim a
protivaleCnym bojovnikem. V tomto sméru se jeho dilo Blazniva opice v mnohém podoba
Capkové Bilé nemoci. Jeho hlavnim Zivotnim poslanim vsak ziistala véda a védecky vyzkum.
Nedostatek finan¢nich prostfedkt ho vedl ke genialni myslence ,,laboratoti bez zdi, coz by

mohlo byt inspirativni i pro soucasnou ¢eskou farmakologii.
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VPLYV AKUTNEHO A CHRONICKEHO PODANIA ERDOSTEINU NA OBRANNE
MECHANIZMY DYCHACICH CIEST V EXPERIMENTALNYCH PODMIENKACH

Lenka Pappova, Marta Joskova, Ivana Kazimierova, Martina Sutovska, Sona Franova
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Uvod: Klirens hlienu, sprostredkovany mukocilidrnym transportom a kaslovym reflexom,
patri medzi zadkladné¢ obranné mechanizmy dychacich ciest. Jeden z farmakologickych
postupov modulécie klirensu hlienu zahfiia pouzivanie mukolytickych lieciv ako je erdostein,
ktoré znizuji viskozitu hlienu a ulah¢ujt jeho vylacenie z dychacich ciest.

Ciele: Ciel'om experimentalnej $tadie bolo zistit, ¢i sa erdostein mdze aj priamo podiel'at’ na
ovplyvneni klirensu hlienu, sledovanim jeho akutneho a chronického uc¢inku na cilidrnu
kinematiku a kasl'ovy reflex a zaroven zhodnotit” jeho i¢inok na reaktivitu hladkého svalstva
dychacich ciest.

Metdody: Experiment bol vykonany na zdravych morcatach, ktoré podstupili jednorazovu a
chronicku terapiu (7 dni) erdosteinom v davke 10 mg/kg peroralne. V in vivo podmienkach
bol hodnoteny vplyv erdosteinu na kasl'ovy reflex stimulovany inhalaciou kyseliny citronove;j
(0,3M) a reaktivitu hladkého svalstva dychacich ciest vyvolanii aerosélom histaminu (10°M).
V in vitro podmienkach, vyuzitim vysokorychlostnej kamery sa zaznamenavala frekvencia
kmitania cilii ciliarneho tkaniva ziskaného ,,brushing®“ metdédou a prostrednictvom metoddy
organovych kupelov sa sledovali zmeny v kontraktilite izolovanych preparatov hladkého
svalstva trachey na kumulativne davky histaminu a acetylcholinu.

Vysledky a diskusia: V experimente sme nezaznamenali vyznamny akitny ani chronicky
ucinok erdosteinu na kasl'ovy reflex ¢i reaktivitu dychacich ciest sledovanu v podmienkach in
vivo. Akutne i chronicky podany erdostein v in vitro podmienkach preukazal ciliostimula¢né
a bronchodilataéné vlastnosti, pricom Statisticky vyznamné zvySenie kmitania cilii ako
aj redukcia in vitro kontrakcie hladkého svalstva trachey na histamin bola zaznamenana po
chronickom podani erdosteinu. Zaverom mézeme konstatovat’, Ze erdostein preukédzal priamy
stimula¢ny 0¢inok na klirens hlienu prostrednictvom zvysSenia ciliarnej frekvencie. Ked’ze
Statisticky vyznamné vysledky sme dosiahli po opakovanom podani erdosteinu, pozorované
ucinky pripisujeme zvysSenej tvorbe aktivnych metabolitov erdosteinu. Vzhladom na
stimulaciu mukociliarneho transportu nie je potrebné zvySenie kaslového reflexu, ktory
erdostein neovplyvnil, av§ak pozorovany bronchodilatacny ti¢inok erdosteinu moze prispievat

k zvySeniu efektivity kasl'ového klirensu.
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THERAPEUTIC DRUG MONITORING IN PSYCHIATRY — HELPING TO ENSURE
THERAPEUTIC EFFICACY AND PATIENT’S SAFETY

Michael Paulzen

Klinik fiir Psychiatrie, Psychotherapie und Psychosomatik, Uniklinik RWTH Aachen, Pauwelsstrafse 30, 52074 Aachen

E-mail: mpaulzen@ukaachen.de

In psychiatry, therapeutic drug monitoring (TDM) is established to improve the efficacy and
safety of pharmacotherapies. Since potential benefits of TDM for optimization of
pharmacotherapy can only be reaped if the method is adequately integrated into the clinical
treatment process and current TDM use in psychiatric and neurologic care is far from optimal,
the TDM expert group of the Arbeitsgemeinschaft fiir Neuropsychopharmakologie und
Pharmakopsychiatrie (AGNP) issued consensus guidelines for best practice of TDM in
psychiatry.

The presentation will provide an overview on TDM in psychiatry and will be guided by
clinical examples that underscore the importance of TDM. Data from imaging studies such as
positron emission tomography (PET) studies that enable determination of drug concentrations
in blood in relation to target structure occupancy in the brain will show the basics of brain
kinetics of psychotropic drugs.

Furthermore, the talk shows data about the analysis of pharmacokinetic interactions based on
large TDM databases such as Konbest, a web based laboratory information system that
provide important information about clinically relevant interactions among psychotropic

drugs and between psychotropic drugs and others.
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THE PREGNANE X RECEPTOR DOWN-REGULATES ORGANIC CATION
TRANSPORTER 1 (SLC22A1) IN HUMAN HEPATOCYTES: NEW PARADIGM IN
DETOXIFICATION GENES REGULATION?

Petr Pavek, Lucie Hyrsova, Tomas Smutny, Alejandro Carazo, Stefan Moravcik, Jana Mandikova,
Frantisek Trejtnar, Sabine Gerbal-Chaloin

Charles University in Prague, Faculty of Pharmacy, Heyrovskeho 1203, Hradec Kralove, 500 05 Hradec Kralove

E-mail: pavek@faf.cuni.cz

Introduction: The organic cation transporter 1 (OCT1, SLC22A1) transports organic cationic
drugs into hepatocytes. The high hepatic expression of OCT1 is controlled by the HNF4o and
USF transcription factors. The pregnane X receptor (PXR), a ligand-dependent nuclear
receptor, mediates the induction of principal xenobiotic metabolizing enzymes and drug
transporters in the liver. No xenobiotic handling gene, however, has as of yet been
systematically described to be down-regulated through PXR activation.

Aims and Methods: The study examines the regulation of OCT1 transporter expression by
activation of PXR in hepatocyte cells.

Results and Discussion: The significant down-regulation of OCT1 mRNA in human
hepatocytes along with reduced [*H]MPP* accumulation in differentiated HepaRG cells after
treatment with rifampicin was found. PXR ligands rifampicin and hyperforin as well as the
constitutively active PXR mutant T248D significantly suppressed the activity of the 1.8 kb
OCT1 promoter construct in gene reporter assays. The silencing of both PXR and HNF4a in
HepaRG cells abrogated the PXR ligand-mediated down-regulation of OCT1 expression. The
mutation of HNF40 and USF1 (E-box) responsive elements reversed the PXR-mediated
inhibition in gene reporter assays. Chromatin immunoprecipitation assays indicate that PXR
activation sequestrates the SRC-1 coactivator from the HNF4a response element and E-box of
the OCT1 promoter. Consistently, the exogenous overexpression of the SCR-1, but not the
PGCla, coactivator relieved the PXR-mediated repressive effect on OCT1 transactivation. It
can be concluded that PXR ligands reduce the HNF4a- and USF-mediated transactivation of
OCT1 gene expression by squelching the SRC-1 coactivator and decrease delivery of model
OCT1 substrate into hepatocyte cells. We therefore propose novel molecular mechanism of
PXR-mediated drug handling gene regulation and we hypothesize that in this manner PXR

might down-regulate also other hepatic genes to orchestrate drug detoxification.
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POTENCIALNA ULOHA OSI SDF-1/CXCR4 V EXPERIMENTALNOM MODELI
IZOPRENALINOM VYVOLANEHO POSKODENIA MYOKARDU U POTKANA

Lenka Pivdckovd, Jasna Srankova, Michal Radik, Peter Kienek

Kat. farmakolégie a toxikologie, Farmaceutickad fakulta, Univerzita Komenského, Odbojarov 10, 832 32 Bratislava

E-mail: pivackoval@uniba.sk

Uvod: Experimentalny model izoprenalinom navodeného poskodenia myokardu je spojeny
S masivnou ischémiou, hypoxiou a ubytkom kardiomyocytov. Tkanivova hypoxia je stimulom
pre upregulaciu chemokinu SDF-1 (Ceradini et al., 2004), ktory je silny chemoatraktant pre
rozlicné kmenové bunky a umoziuje ich adhéziu, migraciu a uchytenie v poSkodenom
tkanive. SDF-1 pdsobi prostrednictvom CXCR4 receptora, ktory sa nachadza
na hematopoetickych kmeniovych bunkach, endotelovych progenitorovych bunkach
a srdcovych progenitorovych bunkach. V srdci sa CXCR4 nachadza aj na kardiomyocytoch
a jeho aktivacia posobi antiapoptoticky. Za fyziologickych podmienok je SDF-1 inaktivovany
Stiepenim dipeptylpeptidazou-4 (DPP-4).

Ciele: Cielom naSej prace bolo stanovit dynamiku expresie SDF-1, CXCR4 a DPP-4
v tkanive lavej srdcovej komory pocas rozvoja ischemického srdcového poskodenia
navodeného izoprenalinom u potkana.

Metody: Potkanom kmena Wistar (n=7/skupina) bol podavany izoprenalin (IZO) v davke
5 mg/kg, i.p. Zvierata boli utratené v ¢asoch 0.5, 1, 2, 4, 8 a 24 h po podani alebo po 1, 2, 4
a 8 diioch podavania izoprenalinu 1x denne. V tkanive lavej komory srdca sme metodou
RT-gPCR stanovili expresiu mRNA pre SDF-1, CXCR4, DPP-4 a atridlny natriureticky
peptid (ANP) ako marker srdcového poskodenia.

Vysledky a diskusia: Podavanie izoprenalinu bolo schopné navodit’ srdcové poskodenie,
¢o sa prejavilo ako perzistentny narast expresic ANP uz 24 h po podani. AvSak expresia
SDF-1 v tkanive l'avej komory doc¢asné klesla na polovicu pocas prvych 8 h po podani, v Case
24 h sa vratila na kontrolnt troven a d’alej sa nemenila. Expresia CXCR4 kopirovala zmeny
pozorované pri SDF-1, k maximalnemu poklesu prislo 2 h po podani IZO. DPP-4 bola
prechodne downregulovand pocas prvych 4 h, jej expresia zacala opdt klesat’ na 2. den
a zostala zniZzena az do konca experimentu. Tieto vysledky nenaznacujii aktivaciu osi
SDF-1/CXCR4 pri ischemickom poskodeni myokardu navodenom izoprenalinom a teda ani

aktivaciu regeneracnej schopnosti kmenovych buniek.
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FARMAKOKINETIKA FENOBARBITALU U KRITICKY NEMOCNYCH
NOVOROZENCU A DETIi LECENYCH POMOCI EXTRAKORPORALNI
MEMBRANOVE OXYGENACE

Pavla Pokornd" 22, Martin Sima*, Lenka Posch? , Ondrej Slanai*

1) Farmakologicky ustav, 1. LF UK v Praze a VFN v Praze

2) Klinika détského a dorostového lékarstvi, 1. LF UK v Praze a VFN v Praze

3) Intensive Care and Department of Pediatric Surgery, Erasmus MC — Sophia Children’s Hospital, Rotterdam, the
Netherlands

E-mail: pokorna.pavla@vfn.cz

Uvod: Extrakorporalni mebranova oxygenace (ECMO) je zpiisob vysoce specializované
podpory u novorozencti a déti s respiracnim a obéhovym selhanim. U pacientd na ECMO jsou
popsany zmény ve farmakokinetice (FK) i1 farmakodynamice (FD) 1é¢iv. Obecné je znamo, Ze
u vétSiny 1é¢iv ECMO systém zvySuje distribu¢ni objem (Vd) a snizuje clearance (CL).

Cile: Primarnim cilem prospektivni studie je zhodnoceni farmakokinetiky fenobarbitalu, ktery
se pouziva Vsedaci u kriticky nemocnych novorozencti a déti, kteti jsou léCeni pro
respiraéni a/nebo ob&hové selhani pomoci ECMO. Sekundérnim cilem je analyzovat vyznam
terapeutického monitorovani 1é¢iv (TDM fenobarbitalu) u pacientii na ECMO.

Metody: Do studie byli zafazeni novorozenci a déti na ECMO podpoie (n=14), kteti byli
léCeni fenobarbitalem. Z namétenych plazmatickych koncentraci fenobarbitalu byl pomoci
jednokomparmentového modelu simulovan pribéh plazmatickych koncentraci v ¢ase a byly
vypocitany individualni farmakokinetické parametry (distribu¢ni objem — Vd, clearance — CL
a biologicky polocas — T1/2). Ke statistick¢ analyze byl pouzit Studentiiv dvouvybérovy t-
test, U test Mann-Whitney pro porovnani medianu, Levenetv test shody rozptyla, Welchova
alternativa t-testu pro nehomogenni rozptyly na hladiné¢ vyznamnosti a=0.05 a intervalu CI
(0,95).

Vysledky a diskuze: Do studie bylo zafazeno 7 novorozenct a 7 déti (z toho 5 chlapct a 9
divek s aktualni hmotnosti 2,4 — 13,0 kg). Primér (smérodatnd odchylka) Vd, CL a T1/2
fenobarbitalu byly 0,30 (0,27) L.kg*; 0,0071 (0,0054) L.h%kg?! a 31.50 (19,41) h. Pro
skupinu novorozenct nebyl prokdzan statisticky vyznamny rozdil pro Vd, CL ani T1/2
V porovnani s détmi (P=0,253; 0,459 a 0,1483). S vyuzitim TDM bylo standardni davkovani
fenobarbitalu upraveno u 12/14 (87,7 %) % pacientti na ECMO podpote.

PODEKOVANI
Tato studie byla podporena projektem Univerzity Karlovy PRVOUK P25/LF1/2 a projektem
VFEN Praha RV - projekt (64-165/2012).

126


mailto:martin.sima@lf1.cuni.cz

VLIV PROTEASOMOVYCH INHIBITORU BORTEZOMIBU A KARFILZOMIBU
NA ROZVOJ CHRONICKE ANTRACYKLINOVE KARDIOTOXICITY

Pokornd Z.%, Jirkovska A%, Jirkovsky E.}, Lencovd O.', Adamcovd M2, Mazurova Y.*, Brazdova P.%,
Simiinek T.%, Stérba M.*
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Uvod: Antracyklinova (ANT) kardiotoxicita byla opakované spojovana s poruchou funkce
ubikvitin-proteasomového systému, nicméné¢ skuteény vyznam tohoto mechanismu
V patogenezi kardiotoxicity zlistava nejasny. Inhibitory proteasomu (IP) jsou biologicky cilena
1é¢iva uzivana pti [é€bé mnohocetného myelomu. Tato 1é€iva jsou také podeziivana z urcitého
rizika navozeni srdeCni dysfunkce, coz by mohlo byt dulezit¢ s ohledem na zavadéni
kombinac¢nich rezimi s ANT. Kardiovaskuldrni bezpec¢nost dlouhodobého kombinac¢niho
podani ANT s IP je prozatim nejista.

Cile: Cilem této prace bylo prostudovat vliv IP (reverzibilniho bortezomibu a ireverzibilniho
karfilzomibu) na rozvoj chronické ANT kardiotoxicity in vivo na modelu kralika.

Metody: ANT kardiotoxicita byla navozena u kralika podavanim daunorubicinu (DAU; 50
mg/m? iv., 1x tydné po 10 tydni). Kombinaénim skupinam (BD a KD) byly podavany
bortezomib (B, 0,75 mg/m?) a Karfilzomib (K, 17 mg/m?) i.p. v nejvyssi tolerovatelné davce
v kombinaci s DAU (1 h ptfed DAU). Dalsim skupinam byl ve stejném schématu podavan
samotny bortezomib a karfilzomib, fyziologicky roztok ¢i vehikulum. Tyden po posledni
aplikaci bylo provedeno invazivni vySetfeni funkce levé komory (LK) a odebrany vzorky LK
pro nasledné analyzy.

Vysledky a diskuze: Opakované podani samotnych IP bylo dobie tolerovano a nebyl
zaznamenan vyznamny vzestup srdecniho troponinu T v plazmé, porucha funkce levé
komory, histologické ¢i molekularni zmény v myokardu. Kombinaéni podani karfilzomibu
s DAU vedlo k mirnému zvySeni mortality, zatimco samotné podani bortezomibu vykazovalo
spiSe opacny trend (mortalita 11 % vs. 27 %). Podani nejvysSich dlouhodobé tolerovanych
davek IP ale nevedlo k zhorSeni morfologickych ani molekuldrnich markerd ANT
kardiotoxicity (v€etné stanoveni polyubikvitinace proteini v LK ¢i kaskady reagujici na
"Unfolded protein response"). Zadny vyznamny rozdil mezi skupinami nebyl nalezen ani u
plazmatickych koncentraci srde€niho troponinu T. Vysledky invazivnich funkénich vySetfeni

nesveédci pro vyznamny potencidl téchto latek pro prohloubeni srdecni dysfunkce navozené
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podanim DAU. Vysledky ukazuji na pomérné nizkou kardiotoxicitu samotnych IP in vivo, bez
vyznamnych rozdilli mezi jednotlivymi lé¢ivy. Inhibice proteasomu pomoci reverzibilniho a
ireverzibilniho IP vyrazné nezhorSuje chronickou ANT kardiotoxicitu u kralika. Uvedena
kombinace protinadorovych 1éciv se z hlediska kardiovaskuldrniho rizika jevi jako relativné

perspektivni.
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VLIV KOMBINACE SILYMARINU A POLYNENASYCENYCH MASTNYCH
KYSELIN NA EXPRESI JATERNICH TRANSPORTERU ABCA1, ABCG5 A ABCGS8
U MODELU METABOLICKEHO SYNDROMU

Martin Porubal, Ludmila Kazdovd?, Zuzana Matuskovd', Rostislav Vecera®

1) Ustav farmakologie, Lékarska fakulta, Univerzita Palackého, Olomouc
2) Oddeéleni metabolismu diabetu, IKEM, Praha

E-mail: martin.poruba@upol.cz

Uvod: ABCG5 a ABCGS transportéry se podileji na eliminaci cholesterolu z organismu.
Jejich absence pripadné snizené mnoZstvi muze vést ke kumulaci cholesterolu v organismu a
projeviim jeho nadbytku, napft. aterosklerdza a jeji disledky. Naopak jejich zvySené mnozstvi
Vv jatrech by mohlo zvySovat exkreci cholesterolu cestou Zlu€e. Silymarin je extrakt ze semen
ostropestice marianského a v naSich ptredchozich studiich prokdzal pfiznivé uCinky na
lipidové spektrum u modelii metabolického syndromu. Dieta obohacena o polynenasycené
mastné kyseliny mé taktéZ pfiznivé u€inky na cholesterolémii. ABCAI1 transportér ma
vyznamnou Ulohu v reverznim transportu cholesterolu z periferie do jater. Pro studium a¢inki
byli zvoleni hereditarné hypertriglyceridemicti potkani (HHTg).

Cile: Overit vliv diety silymarinu, polynenasycenych mastnych kyselin, nebo jejich
kombinace na expresi jaternich ABC transportéri (ABCA1, ABCG5 a ABCGS). Soucasn¢
poodhalit mechanismus hypolipidemického t¢inku silymarinu.

Metody: Celkem 23 samci HHTg potkana byli rozd€leni do ¢tyf skupin (N>5). VSem byla
podavana standardni laboratorni dieta (STD) a v piipadé experimentalnich skupin obohacena
o 1% mikronizovany silymarin (w/w), polynenasycené¢ mastné kyseliny (300 mg/kg t. hm.
/den), nebo jejich kombinaci. Z odebranych vzorka jater byla izolovana mRNA, piepsana do
c¢DNA a nasledn¢ byly detekovany zmény v expresi pomoci metody RT-PCR.

Vysledky a diskuze: Nase piedbézné vysledky naznacuji vyznamny vzestup mnozstvi
stanovované mRNA u genti Abcg5 a Abcg8. K nejvyznamnéjSimu ovlivnéni doSlo u
kombinace silymarinu s polynenasycenymi mastnymi kyselinami. U sledovaného genu Abcal

nedoslo k vyznamnym zménam v mnozstvi mRNA.

PODEKOVANI
Tato prace byla podporena Grantovou agenturou CR GACR P303/13-10813S a IGA_
LF_2016_006.
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ANTI-OXIDATIVE AND IMMUNOMODULATORY EFFECTS OF 6-GINGEROL
BUT NOT 8- AND 10-GINGEROL DERIVATIVES: IN VIVO AND IN VITRO STUDY

Ivana Potocova, Veronika Soukupova, Michal Jirasko, Jan Jedlicka, Eva Kmonickovad, Dana
Kotyzovad, Monika Bludovska

Institute of Pharmacology and Toxicology, Faculty of Medicine in Pilsen, Charles University in Prague, alej Svobody
76, 32300 Pilsen

E-mail: monika.bludovska@Ifp.cuni.cz

Introduction: Zingiber officinale Roscoe commonly known as ginger, has been frequently
used as a spice and in traditional medicine. The major component in fresh ginger rhizome is
6-gingerol. At present, ginger extracts or isolated gingerols are extensively studied for their
contribution to human health and nutrition.

Aims: The aim of this study was to examine biological activities of three phenolic derivatives
6-, 8- and 10-gingerol under inflammatory and oxidative damage conditions.

Methods: Resident peritoneal cells isolated from Wistar rats were cultured (2x10%/ml) 24 h in
the presence of test compounds in RPMI-1640 medium. Supernatants of cells were analysed
for NO (nitric oxide) production (Griess reagent). Concentrations of cytokines (IL-1p, TNF-a,
IL-6) were determined by ELISA Kkits. Cytotoxicity of gingerols (0.01-100 uM) was
evaluated (0.25x108 cells/ml) by tetrazolium-based chromogenic WST-1 assay. Compounds,
i.e. 6-, 8- and 10-gingerols were obtained from Sigma-Aldrich. For in vivo experiments,
NaAsO- (As'"') was employed as model of acute oxidative liver damage in mice (ICR, Velaz,
CZ). 6-gingerol (Cayman Pharma, 30 mg/kg, in 0.5% methylcellulose) or curcumin (40
mg/kg) were applied p.o. twice (24h and 1h) before As'"'. The parameters of oxidative stress
in the liver, i.e. lipid peroxidation (LP), reduced glutathione (GSH) and glutathione reductase
activity (GR) were measured at 24 h after As'"' administration.

Results and Discussion: We found differences in cytotoxicity between individual gingerols.
The viability of rat macrophages was strongly inhibited by 10-gingerol (concentrations > 10
uM). Also 8-gingerol decreased viability of cells at higher concentrations (> 40 uM). On the
other hand, 6-gingerol was not cytotoxic. In LPS-stimulated macrophages, NO production and
cytokine IL-6, TNF-a and IL-1P secretion were significantly reduced by 0.1-1.0 uM 6-
gingerol. Pilot results with 8-gingerol indicated mild cytokine inhibition in rat macrophages
stimulated by LPS (1 pg/ml). The acute As'" intoxication resulted in significant increase of
hepatic lipid peroxidation and decrease in GSH level. The depletion of GSH was
accompanied by enhanced GR activity. 6-gingerol significantly improved oxidative damage

induced by As"'. In conclusion, 6-gingerol possesses anti-oxidative and anti-inflammatory
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activities and lacks cytotoxicity. 8-and 10-gingerols are more cytotoxic and seem to be better

candidates for anticancer treatment.
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ROZDIEL V UCINNOSTI KOMBINOVANEJ LIECBY VALSARTANOM
A AMLODIPINOM V ZAVISLOSTI OD CASU PODANIA V EXPERIMENTALNOM
MODELI HYPERTENZIE U POTKANOV

Peter Potucek*, Michal Radik!, Eva Krdlovd', Peter Kienek®, Jan Klimas*

Katedra farmakologie a toxikologie, Farmaceutickd fakulta, Univerzita Komenského, Odbojarov 10, 832 32 Bratislava

E-mail: michal.radik@icloud.com

Uvod: Rytmus krvného tlaku u normotenznych aj hypertenznych jedincov vykazuje
cirkadianny charakter podmieneny komplexnym systémom endogénnych faktorov. Pri liecbe
hypertenzie boli zaznamenané rozdiely v uCinnosti v zavislosti od casu podania
farmakologickej liecby. Zatial’ co v oblasti monoterapie bolo publikovanych mnozstvo prac,
udaje o kombinovanej liecbe st nedostatocné a protichodné.

Ciele: Cielom tejto prace je porovnat rozdiely v G¢innosti medzi rannym a veCernym
podanim kombindcie valsartanu a amlodipinu v kratkodobej a dlhodobej liecbe hypertenzie.
Metody: Spontanne hypertenznym potkanom vo veku 8-10 tyZzdnov bol peroralne Zaladocnou
sondou jedenkrat denne aplikovany valsartan v davke 10 mg/kg a amlodipin v davke 4
mg/kg, bud’ vecer alebo rano, s dizkou trvania experimentov 1 a 6 tyzdiiov. Pre kazda lie¢ent
skupinu bola vytvorend kontrolnd skupina, ktorej bolo poddvané placebo. Na konci
experimentu sa u bdelych zvierat meral na chvostoch arterialny tlak krvi (TK) a tep, po
usmrteni bola odobrata krv, a vzorky srdca.

Vysledky a diskusia: Po 1-tyzdinovej liecbe sa u zvierat srannou lieCbou v porovnani
s veCernou lieCbou pozorovalo Statisticky vyznamné zniZenie celkovej hmotnosti srdca
a pravej komory (3,82 vs. 4,06; p<0,05 a 0,63 vs. 0,74; p<0.05 v uvedenom poradi). Hodnoty
TK a hmotnosti l'avej komory boli porovnatelné, pri rannej lieCbe bol pozorovany
nevyznamny trend v znizeni tepovej frekvencie. Oproti kontrolnej skupine s placebom iba
ranna lie¢ba dosiahla vyznamné znizenie TK a tepovej frekvencie (170,8 vs. 195,8; p<0.05
a371,8 vs. 416,2; p<0,05 vuvedenom poradi). Pri vecernej liecbe sa oproti kontrolnej
skupine s placebom nezaznamenali vyznamné rozdiely. Po 6-tyzdiiovej sa uz nepozoroval
vyznamny rozdiel medzi rannou a vecernou lie€bou, naopak v porovnani s kontrolnymi
skupinami sa pri rannej aj vecernej liecbe zaznamenal vyznamny rozdiel. Ranna liecba bola
uc¢innejsia v znizeni celkovej hmotnosti srdca a TK (4,29 vs. 4,54; p<0.05 a 183,1 vs. 229,5;
p<0,001 v uvedenom poradi) a vecerna lie¢ba v znizeni TK a tepovej frekvencie (177,8 vs.
218,9; p<0,001 and 422,1 vs. 452,7; p<0.05 v uvedenom poradi). Pri kratkodobej liecbe

hypertenzie kombinéciou lie¢iv amlodipin a valsartan bolo preukazané, ze u potkanov je
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ranna liecba v porovnani s veCernym podavanim uc¢innejSia. Pri dlhodobej lie¢be uz rozdiel

medzi rannym a vecernym podanim nebol preukazany.

133



ZMENY EXPRESIE CIRKADIANNYCH REGULATOROV V RANNEJ A
VECERNEJ KOMBINOVANEJ TERAPII HYPERTENZIE U POTKANOV

Michal Radik, Peter Potucek, Gabriel Doka, Lenka Pivackovd, Eva Krdlova, Peter Kienek, Jan
Klimas

Katedra farmakologie a toxikologie, Farmaceutickd fakulta, Univerzita Komenského, Odbojarov 10, 832 32 Bratislava

E-mail: michal.radik@icloud.com

Uvod: Cirkadianny rytmus krvného tlaku zohrava v terapii hypertenzie dolezitd wlohu,
nakol’ko jeho hodnoty v priebehu dia nevykazuju stale hodnoty. Prevalencia tohto ochorenia
ma stipajicu tendenciu a efektivnejSia regulacia tlaku krvi vzh'adom na rytmus biologickych
hodin je v terapii Ziaduca. Ur€enie rozdielov v rannej a vecernej kombinovanej terapii
hypertenzie na urovni génovej expresie moze prispiet k objasneniu molekularnych
mechanizmov v tejto etiolégii a presnejSiemu nacasovaniu vhodnej individualnej
farmakoterapie, nevyhnutnej pre zlepSenie morbidity a mortality tohto ochorenia.

Ciele: Ciel'om tejto prace je objasnit’ zmeny génovej expresie cirkadiannych regulatorov

v kardiovaskularnom systéme vzhl'adom na ¢as podania kombinovanej antihypertenznej
terapie.

Metédy: Spontdnne hypertenznym potkanom vo veku 8-10 tyzdnov bola peroralne
zalido¢nou sondou raz denne aplikovana kombinacia valsartanu (10 mg/kg) a amlodipinu (4
mg/kg) bud’ rano, alebo veder s dizkou trvania experimentov 1 a 6 tyzdiiov. Pre kazdu lie¢enu
skupinu bola vytvorena kontrolnd skupina, ktorej bolo podavané vehikulum. Vzorky oboch
srdcovych komor, aort a obli¢iek boli analyzované pomocou RT-qPCR metodiky na mRNA
urovni a expresia jednotlivych génov bola statisticky spracovana.

Vysledky a diskusia: Analyzou experimentov bol zaznamenany terapeuticky efekt na
expresiu oboch hodinovych génov, kde takmer vo vSetkych pripadoch vecernej terapie nastali
Statisticky vyznamné zmeny (p < 0,05) v ich expresii oproti kontrolnym skupinam. U¢innost’
terapie potvrdzuje aj charakteristické zniZenie expresie atridlneho natriuretického peptidu
(Anp) v lavych komorach srdca a zvySenie expresie reninu (Ren) v oblickach lieCenych
skupin oproti kontrolnym. Expresia L-typu vapnikového kanala (Cacnalc) a AT1 receptora
(Agtrla) ostala v aortach jednotlivych skupin nezmenena. V oboch experimentoch nastalo vo
vSetkych sledovanych kompartmentoch signifikantné zvySenie expresie Per2 a zniZenie
expresie Arntl vo ve€ernych skupindch oproti rannym skupindm. Expresia analyzovanych
hodinovych génov Per2 a Arntl vykazovala rytmické spravanie vzhladom na ich systém

vzajomnej regulacie.
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OPERANT SELF-ADMINISTRATION OF KETAMINE IN AN ANIMAL MODEL OF
DEPRESSION

Jana Ruda-Kucerovad, Zuzana Babinska
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Introduction: Ketamine has been extensively studied for its antidepressant potentials with
promising results in both preclinical and clinical studies. The main concern to clinical
ketamine uses is its potential for abuse.

Aims: This study assessed the characteristics of operant intravenous (IV) ketamine self-
administration and relapse-like behaviour in the olfactory bulbectomy (OBX) model of
depression.

Methods: Twenty-five male Wistar rats were divided randomly into two groups; in one group
the bilateral olfactory bulbectomy was performed while the other group was sham operated.
Intravenous self-administration procedure was conducted under a fixed ratio 1 schedule of
reinforcement, ketamine was available at 0.5 mg/kg/infusion. After stable drug intake was
established, rats underwent a 14-day period of forced abstinence. A drug-free reinstatement
session was then conducted in operant boxes. Forced swim test took place before the self-
administration protocol and on the first day of abstinence.

Results and Discussion: Consistent with previous studies with other substances, OBX
animals showed increased operant IV ketamine self-administration. In contrast ketamine-
seeking behaviour in the OBX group was no different from SHAM animals during the
reinstatement session; whereas, previous studies on other psychostimulants like
methamphetamine and cocaine reported increases. Our findings suggests substantially
different underlying neuroadaptations between chronic ketamine vs. psychostimulant

eXposure.
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ETRAVIRINE INFLUENCES TRANSPLACENTAL PASSAGE OF TENOFOVIR
DISOPROXIL FUMARATE THROUGH INHIBITION OF BCRP DRUG
TRANSPORTER
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Charles University in Prague, Faculty of Pharmacy in Hradec Kralove, Department of Pharmacology and Toxicology,
Heyrovskeho 1203, Hradec Kralove, Czech Republic

E-mail: reznj7ba@faf.cuni.cz

Introduction: All HIV positive pregnant women should receive combination antiretroviral
therapy (CART) throughout gestation to prevent HIV mother-to-child transmission (MTCT)
and thereby significantly reduce number of HIV infected newborns. WHO guidelines for
prophylaxis of HIV MTCT recommend tenofivir disoproxil fumarate (TDF) and abacavir as
preferred antiretroviral drug in pregnancy. Both compounds have been recently revealed as
substrates of placental ABC efflux transporters P-glycoprotein (P-gp, ABCB1) and BCRP
(ABCG2). Etravirine (TMC125) is a next-generation non-nucleoside reverse transcriptase
inhibitor (NNRTI) used in cART. The drug is not recommended for the pharmacotherapy of
HIV positive pregnant women so far, however, current data indicate safety of etravirine in
pregnancy. Before introducing the drug as a part of CART in pregnant women it is important
to evaluate its possible interactions on placental transporters as these could lead to affected
transplacental pharmacokinetics and fetal exposure to the drugs involved in CART.

Aims and Methods: The aim of our study was to evaluate whether etravirine can influence
the transcellular transport of TDF and abacavir through inhibition of P-gp and/or BCRP. In
vitro accumulation assays with model P-gp and BCRP substrate and concentration
equilibrium transport experiments on cellular monolayers were employed. Furthermore, we
aimed to address the effect of etravirine on the transplacental passage of TDF and abacavir
employing dual perfusion of rat placenta in closed-circuit (recirculation) set up.

Results and Discussion: Significant inhibition of transporter-mediated efflux of hoechst
33342 by etravirine, was observed in MDCK-BCRP but not in MDCK-MDR1 or MDCK-
parental cell lines. Employing concentration equilibrium method, etravirine totally blocked
active transcellular transport of [*H]-TDF and [3H]-abacavir across MDCK-BCRP cells.
Using dually perfused rat placenta, we observed significant reduction in fetal-to-maternal
passage of TDF, when etravirine (10 pM) was present. Surprisingly, etravirine did not affect
the transplacental passage of abacavir, which might be explained by lower affinity of abacavir
to the placental BCRP transporter indicated in previous studies. In conclusion, etravirine is a

very potent BCRP inhibitor able to affect transplacental pharmacokinetics of BCRP substrate
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TDF. Our results should be considered when introducing etravirine into TDF containing
CART of pregnant women as this combination can lead to drug-drug interaction affecting fetal
exposure to TDF.
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VPLYV FYZICKEJ ZATAZE NA VYBRANE ELEKTROKARDIOGRAFICKE
PARAMETRE MLADYCH DOSPELYCH
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Uvod: Pravidelna pohybova aktivita je nenahraditelnym prostriedkom udrzania zdravia a
prevenciou vzniku kardiovaskularnych ochoreni. Napriek tomu vSak u vacSiny obyvatel'stva
prevazuje nedostatok telesného pohybu, ¢o byva jednym z ddvodov zvySeného vyskytu
kardiovaskularnych ochoreni v populacii.

Ciele: Analyzovat zmeny elektrofyziologickych parametrov pred a po fyzickej zatazi u
zdravych Studentov farmaceutickej fakulty.

Metody: Meranie sme uskuto¢nili v skupine 67 zdravych Studentov (27 muzov a 40 zien),
ktori sa podrobili vytrvalostnému ¢Inkovému behu.

Vysledky a diskusia: Zaznamenali sme Statisticky signifikantné zvySenie srdcovej frekvencie
u Studentov (p = 2,09-10%%) aj u studentiek (p = 9,49-1078) po fyzickej zatazi. Vicsina
Studentov vSak nedosiahla optimalnu srdcovu frekvenciu 149 tderov/min pre aerdbnu
aktivitu. Nezaznamenali sme Statisticky vyznamné odchylky v trvani QRS komplexu od
pokojovych hodndt. Sucasne so zvySujucou sa srdcovou frekvenciou sme pozorovali
signifikantné skratenie QT intervalu o 17% u Studentov aj Studentiek. Trvanie QTc intervalu
bolo signifikantne predizené po fyzickej zatazi u §tudentov (p = 9,32-107) a u $tudentiek (p =
6,65-10%). Merania ukazali fyziologické zmeny elektrokardiografickych parametrov po
fyzickej zatazi. Poukazuje na dolezitost motivacie testovanych osdb k dosiahnutiu
maximalneho vykonu pri testovani, a potrebu Standardizacie fyzickej zataze pouzivanej pri

vySetreni funkéného stavu kardiovaskularneho systému.
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EFFECTS OF TITANIUM DIOXIDE NANOPARTICLES ON FUNCTIONAL STATE
AND OXIDATIVE STATUS OF CULTURED PORCINE OVARIAN GRANULOSA
CELLS
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Introduction: In recent years, titanium dioxide (TiO2) nanoparticles (NPs) are manufactured
worldwide in large quantities for use in a wide range of industrial and consumer product
applications. Widespread use of TiO> NPs has caused a significant release of these NPs into
the environment, increasing human exposure to TiO2 NPs. The toxicity of TiO2 NPs has been
observed in diverse models, such as rodents, aquatic organisms, and human cells. Moreover, it
has been suggested that NPs may pose risks to male and female reproductive health by
altering normal ovarian structure, oogenesis, and follicle maturation and sex hormone levels.
Ovarian granulosa cells (GCs) play a major role in maintaining ovarian function, health, and
female fertility.

Aims: The aim of the present study was to investigate in vitro effects of TiO> NPs on
functional state (hormone production, proliferation) and oxidative status of ovarian GCs.
Methods: GCs isolated from porcine ovarian follicles (3-5 mm in diameter) were cultured
with TiO2 NPs (0, 0.1, 1, 10, 50, 100 ug/ml) in the absence or presence of follicle-stimulating
hormone (FSH, 1 pg/ml) for 72 h. Progesterone levels in culture media were measured by
radioimmunoassay commercial kits. Gene (MRNA) expression of markers of proliferation
(PCNA, cyclin B1) and apoptosis (bax, caspase-3), and enzymes involved in steroidogenesis
(StAR, CYP11A1, HSD3B) were determined by qRT-PCR technique. Total antioxidant status
was measured by TEAC method, concentration of protein carbonyls (markers of oxidative
damage to proteins) and 8-isoprostanes (markers of oxidative damage to lipids) were detected
by commercial Kits.

Results and Discussion: Treatment of GCs with TiO, NPs induced a significant dose-

dependent inhibition of progesterone secretion and mRNA expression of proliferation and
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apoptosis markers. Exposure of GCs to TiO> NPs did not affect mRNA expression of
enzymes involved in steroidogenesis. TiO2 NPs significantly increased 8-isoprostane
production (at all tested concentrations) by GCs. The obtained results indicates that in vitro

exposure of ovarian GCs to TiO2 NPs may alter their functional state and oxidative status.
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Introduction: Oxytocin, as a hormone, is being therapeutically used mainly for its peripheral
effects on pregnant uterus and breasts. However, additional central effects, i.e. anxiolytic
effect, decreased level of social stress and increased empathy have been also observed.

The aim of our study was to evaluate if nasal oxytocin can be used as anxiolytic substance in
rhesus monkeys and rabbits.

Methods: Twenty rhesus monkeys and twenty rabbits were employed in the study. Each
animal species was administered oxytocin 5 I.U. either intranasally or intramuscularly.
Behavioral changes (i.e. loss of aggressiveness in monkeys and loss of righting reflex in
rabbits), mean arterial blood pressure, arterial oxygen saturation of hemoglobin and pulse rate
were monitored in all the evaluated animals during 20 min after administration.

Results and Discussion: While rabbits lost righting reflex, monkeys developed dose-
dependent loss of aggressiveness and/or anxiety as evaluated by behavioral methods
(aggressive behavior was classified as non-sedated — sedated — strongly sedated). Only small
changes in other evaluated parameters were recorded. Administration of oxytocin was
associated with behavioral changes in both animal species without significant alteration of

saturation and with minor cardiovascular changes only.
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CRYOPRESERVATION AND PHENOTYPING OF ADHERENT CELLS DERIVED
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Introduction: Cardiovascular disease remains the most prevalent cause of morbidity and
mortality in the Europe and United States. The difficulty in recuperating damaged myocardial
tissue has driven researchers to examine the usage of embryonic and adult stem cells for
cardiovascular repair. The cryopreservation of the stem cell populations is well defined
technique with rather subtle evolving refinements. Special interest in research and clinical
community has been concentrated to the mesenchymal stem cells (MSC) as a useful tool for
regenerative medicine due to their differentiation capacity, immunosuppressive properties,
secretome profile and migratory ability.

Aims: Our goal has been to select for and cultivate adherent cells from bone marrow.
Furthermore phenotypic analysis and cryopreservation under different conditions was
performed with subsequent analysis of viability and phenotype change.

Methods: Bone marrow concentrate was obtained by gradient density centrifugation of fresh
bone marrow aspirate and cultivated in DMEM/F12 media under standard conditions while
selecting for adherent cells. Two cryopreservatives DMSO and Glycerol and two modes of
freezing slow and fast were used in our experimental setting. MSC Phenotyping kit was used
in flow cytometry

Results and Discussion: We have isolated adherent cells from bone marrow and the cell
population was phenotypically analyzed by the flow cytometry. Results of this analysis
showed predominant population exhibiting MSC cell markers. Cryopreservation under all
conditions decreased viability of cells and changed representation of cell subpopulations.
Effective cryopreservation MSCs offers an opportunity to advance the potential use and
implementation of these cells into clinical applications. Cryopreservation itself can affect
differentiation capacity of stem cells It has long been known that the freezing rate and type of

cryopreservative can affect the stem cell viability and functionality.
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Cytochrome P450 enzymes (CYP), and especially the polymorphic enzymes CYP2D6 and
CYP2C19 are involved in the metabolism of many psychoactive drugs. The metabolic
capacity of individuals is strongly influenced by genetic polymorphisms, both in CYP2D6
and CYP2C19 leading to large differences in enzyme activity. While mainly active in the
liver, CYP enzymes are also expressed in the brain with a possible role in defense of
neurotoxic substances and brain homeostasis.

By studying variability between individuals, the role of the genetic polymorphisms in
CYP2C19 and CYP2D6 for brain function and neuropsychiatric phenotypes can be studied.
Reports on variability in personality, affective phenotypes, and suicidal intentions have been
reported in different studies in the literature. Beside the role in adult brain physiological
processes, embryonic CYP450 status may also have implications on adult phenotypes by
influences on neurodevelopment differing with genotype. This could implicate
polymorphisms in neurodevelopmental processes and structural brain phenotypes as has been
reported for CYP2C19 and hippocampal volume.

For CYP2DG6, the first evidence for differences in brain function are provided by imaging
studies of brain perfusion and by functional neuroimaging studies of different tasks,
suggesting involvement of a basic cognitive process such as alertness. To better identify the
endophenotype that may be responsible for this effect and the associations with personality
and suicide reported in the literature, we developed a battery of specific tasks assaying
different dimensions of affective function. This battery such as anxiety traits, sensitivity to
reward, and ability to select appetitive choices according to subjective preferences is capable
of assaying function in number of key cortical and subcortical structures associated with
affective function and dopaminergic activity, such as the amygdala, the ventral striatum, the
ventral tegmental area/substantia nigra, the ventromedial/orbitofrontal cortex, and the
posterior cingulus. These studies may contribute to identify the mechanistic endophenotypes
through which genetic modulation of chemical homeostasis by metabolizing enzymes in the

brain may affect affective function.
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Introduction: Adverse events caused by drug-drug interactions (DDIs) can significantly
contribute to mortality/morbidity and extend the length of hospital stay. Understanding the
mechanisms of DDIs, analyzing own data and adopting/optimizing preventive measures may
help reduce the risk.

Aims: The aim of the analysis was to identify drug combinations most frequently involved in
serious DDIs in our hospital, assess physicians' responses to DDI risk signals and compare the
results in two consecutive time periods.

Methods: The analysis was performed at University Hospital Ostrava (1127 beds).
Retrospective analysis of inpatient electronic medication records with built-in DDI software
(Vademecum Infopharm, Prague, CZ) from January — June 2015 and July — December 2015
was performed. The DDI data from the records were electronically extracted, and the Top10
drug pairs/groups most frequently involved in serious DDIs were identified. Only DDIs with
the highest overall risk rating (very serious or contraindicated) were taken into account. The
risk rating by the trusted DDI tool (Lexi-Interact®) was also taken into consideration.
Subsequently, all medical records with occurrence of one of the top 10 DDIs were manually
reviewed for details. The proportion of real DDI risk and false positive DDI signals were
calculated.

Results and Discussion: A total of 49331 hospitalization episodes were electronically
analyzed and 1436 serious DDIs were identified, in both time periods. After cleaning the data,
the Top10 most frequently involved DDIs represented 65 % of the DDIs identified in both
periods. The top 10 most frequent drug pairs/combinations in first time period were (in
descending order) rilmenidine + B-blockers, clopidogrel + omeprazole, propafenone + -
blockers, clarithromycin + atorvastatin/simvastatin, amiodarone + metronidazole, amiodarone
+ citalopram, warfarin + metronidazole, amiodarone + simvastatin/lovastatin, clopidogrel +
clarithromycin and verapamil + simvastatin. The composition of the Top10 DDIs differs only
slightly between the time periods. At least one serious DDI was identified approximately in 3

% of the hospitalization episodes. Physicians' responses to real and false DDIs signals (now
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one of the inpatient pharmacotherapy quality indicators) and some more analyses are
presented.
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Uvod: Vankomycin je $iroce vyuzivané antibiotikum v terapii novorozeneckych sepsi. V této
specifické populacni skupiné lze ocekavat znanou alteraci jeho farmakokinetickych
parametri: at’ uz v disledku nedokonceného vyvoje elimina¢nich cest, nebo vlivem
patofyziologickych zmén zptisobenych onemocnénim.

Cile: Cilem této studie bylo popsat farmakokinetické parametry vankomycinu u novorozenct
se sepsi, provéfit zda jsou ovlivnény vybranymi demografickymi/klinickymi parametry a
zdokumentovat vyznam terapeutického monitorovani léciv (TDM) v této kohorté.

Metody: Do studie byli nabirani septi¢ti novorozenci 1éfeni vankomycinem.
Z demografickych a klinickych dat a z naméfenych plazmatickych koncentraci vankomycinu
byl pomoci jednokomparmentového modelu simulovan pribéh plazmatickych koncentraci
v ¢ase a byly spocitany individudlni farmakokinetické parametry (distribu¢ni objem — Vd,
clearance — CL a biologicky polo¢as — T1/2). Ke statistické analyze byla pouzita linearni
regrese a Mann-Whitneytv test.

Vysledky a diskuze: Do studie bylo zatazeno 40 novorozenct (23 chlapcii / 17 divek;
gestaéni tyden 26 — 42; hmotnost 0,8 — 4,1 kg; sérovy kreatinin 14 — 167 umol.L?). Préimér
(smérodatna odchylka) Vd, CL a T1/2 vankomycinu byly 0,73 (0,31) L.kg*; 0,05 (0,02) L.h"
1 kgt a 11,2 (6,7) h. Byla prokazana statisticky vyznamna zavislost CL a T1/2 na gestaénim
stafi, hmotnosti a plazmatické hladin¢ kreatininu a zavislost Vd na gesta¢nim staii. Nebyl
pozorovan statisticky vyznamny rozdil ve velikosti dennich normalizovanych davek mezi
pacienty, u nichz byly tdolni koncentrace vankomycinu v pribé&hu terapie v doporuc¢ovaném
terapeutickém rozmezi (10 — 20 mg.L™), v porovnani s pacienty, u nichz se vyskytly
koncentrace mimo toto rozmezi. Davkovaci rezim vankomycinu byl v pribéhu terapie
upraven u 15/40 (37,5 %) novorozenci: zvySen u 9/40 (22,5 %) a snizen u 6/40 (15 %)
pacientii. Pro vysokou interindividudlni variabilitu farmakokinetickych parametri (variacni
koeficient pro Vd, CL a T1/2 byl 42, 39 a 60 %) doporucujeme v populaci novorozenct

rutinné provadét TDM vankomycinu.
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Introduction: Cyclin-dependent kinase inhibitors (CDKI) represent a group of small
molecule kinase inhibitors with anticancer activity and many of them have been clinically
tested as anticancer chemotherapeutics over the past decade. In 2015 CDK 4/6 inhibitor
palbociclib (PD-0332991) as the first CDKI received FDA approval for treatment of
ER*/HER2 advanced breast cancer. Ribociclib (LEE011) is a compound structurally similar
to palbociclib also sharing its affinity to CDK 4/6 and a clinical indication. Our previous
results showed the ability of palbociclib to interact with ATP-binding cassette (ABC) efflux
transporters that are involved in multidrug resistance (MDR) to anticancer drugs.

Aims: The aim of our study was to determine the interactions of ribociclib with ABCBL,
ABCG2 and ABCC1 transporters and to evaluate whether ribociclib and palbociclib share
pharmacokinetic properties in terms of ABC transporter interactions.

Methods: To elucidate the inhibitory potential of ribociclib to ABC transporters,
accumulation assays with fluorescent agents Hoechst 33342 and daunorubicin (DNR) as
model substrates for ABCB1/ABCG2 and ABCC1, respectively, were performed in
ABC transporter overexpressing MDCKII cells. Subsequently, we evaluated, whether
addition of ribociclib affects the sensitivity of MDCKII-ABCB1 and MDCKII-ABCG2 cells
to known anticancer substrates DNR and mitoxantrone (MIT), by employing
XTT proliferation assay. The antiproliferative effect of ribociclib with concomitant addition
of DNR and MIT was mathematically calculated using combination index method by Chou
and Talalay to determine possible synergistic activity of the drugs.

Results and Discussion: Accumulation assays showed that ribociclib is able to inhibit efflux
activity of ABCB1 and ABCG2 whereas it possess no inhibitory effect towards ABCC1.
Addition of ribociclib to DNR and MIT resulted in decreases in antiproliferative 1Cso values
by 5.2-fold and 3.1-fold, respectively. Combination index calculation confirmed synergism
between ribociclib and DNR in MDCKII-ABCBL1 cells and between ribociclib and MIT in
MDCKII-ABCG2 cells. This feature might be advantageously exploited in the anticancer

therapy of ABC transporter overexpressing tumors. All these results corresponded with those
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we acquired for palbociclib indicating similar behavior of these drugs towards ABC
transporters and also predicting similarities in possible ABC transporter-mediated drug-drug

interactions when administering these CDKI to patients.
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VPLYV G-CSF ALINAGLIPTINU NA EXPRESIU CYTOKINOV A
KOMPONENTOV HGF SYSTEMU V SRDCI POTKANA S DAUNORUBICINOM-
INDUKOVANOU KARDIOMYOPATIOU

Jasna Srankova, Gabriel Déka, Lenka Pivackovad, Jana Veteskovd, Jan Kyselovic, Jan Klimas, Peter
Krenek

Katedra farmakologie a toxikologie, Farmaceuticka fakulta, Univerzita Komenského v Bratislave.
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Uvod: Daunorubicinova kardiomypatia modze byt asociovana s apoptozou srdcovych
progenitorovych buniek, zniZenou migraciou kmenovych buniek z kostnej drene aich
uchytenim v srdci. Kmeniové bunky sa vyznacuji sekréciou kardioprotektivnych cytokinov,
vratane hepatocytového rastového faktora (Hgf). Ich migracia a uchytenie by mohlo byt
stimulované pomocou G-CSF a linagliptinu.

Ciele: Posudit’ ¢i terapia G-CSF a/alebo linagliptinom ovplyvnila expresiu komponentov Hgf
systému a d’alSich cytokinov v srdci potkanov s DAU-kardiomyopatiou, S naslednym
ovplyvnenim expresie markerov kmenovych buniek.

Metody: Samcom kmena Wistar sme aplikovali daunorubicin (DAU, 7.5 mg/kg, i.v.) alebo
fyziologicky roztok (KON). PEG-G-CSF (100 pg/kg, s.c.) bol podany 24h po
DAU/fyziologického roztoku (DAU+G-CSF/G-CSF). Linagliptin (5 mg/kg/den) bol
podavany v krmive (DAU+LINA/LINA) po dobu 8 tyzdiiov. Skupindam DAU+G-CSF+LINA
a G-CSF+LINA bola podavand kombinéacia oboch latok. Po 6smich tyzdnoch zvieratd boli
utratené a vo vzorkach l'avej komory srdca bola stanovend expresia génov asociovanych so
Struktarou a poSkodenim srdca (Nppa, Myh6), komponentov Hgf systému (Hgf, c-met, Hai-1
a Hai-2) a d’alsich cytokinov ovplyviiujicich migraciu a uchytenie kmenovych buniek (Sdf-1,
Scf, Vegf a Igf-1), markerov kmenovych bunick (Cxcr4, CD34, CD44, CD105, CD133, c-Kkit,
Atxn-1 a Mdr1) na trovni mRNA prostrednictvom qRT-PCR.

Vysledky a diskusia: Aplikacia DAU viedla k 55% mortalite (P<0,05 DAU vs KON),
podanie G-CSF zvysilo prezivanie zvierat (o 25% pri DAU+G-CSF) a kombinovana terapia
uplne zabranila mortalite. Poskodenie l'avej komory srdca po podani DAU sa prejavilo
zvySenim Nppa a znizenim Myh6, zatial’ o terapia neviedla k zmendm oproti DAU. Expresia
chemoatrakénych cytokinov (Sdf-1, Scf, Vegf a Igf-1) bola downregulovana v skupinach
ovplyvnenych DAU bez ohladu na terapiu (P<0.05 vs. KON), s vynimkou normalizicie
expresie Hgf a Igf-1 vskupine DAU+G-CSF+LINA. V expresii c-met a Hai-2 neboli
zaznamenané zmeny, zatial' ¢o expresia Hai-1 vplyvom linagliptinu (DAU+LINA, DAU+G-
CSF+LINA) bola oproti KON zvysSend, ¢o moze viest’ k zvySenej inhibicii aktivacie HGF
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alebo k zasobnému vyviazaniu aktivnej formy HGF. Expresia takmer vSetkych markerov
kmenovych buniek po podani DAU bola downregulovana (s vynimkou CD44 a Mdrl) bez
ohl'adu na terapiu. Predpokladame, Ze terapia G-CSF a linagliptinom nemala vplyv na
migraciu a uchytenie kmenovych buniek, avsak normalizovala expresiu Hgf a Igf-1,éo moze

mat’ kardioprotektivny ucinok na srdce potkana s DAU-kardiomyopatiou.

PODAKOVANIE
Tento projekt bol financovany vdaka grantovej podpore VEGA 1/0294/15, VEGA 1/0564/13,
APVV-0887-11.

152



ENDOCANNABINOID SYSTEM AND SCHIZOPHRENIA: BEHAVIORAL AND
MOLECULAR CHANGES IN NEURODEVELOPMENTAL ANIMAL MODEL
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Introduction: Numerous animal and human studies found dysregulation of the endocannabinoid
system (in terms of both cannabinoid receptors and endocannabinoid ligands) in schizo-affective
disorders (Kucerova et al., 2014). Increasing evidence also suggests that prenatal insults (such as
hypoxia, maternal infection, malnutrition) could be one of the causes of schizophrenia (SCZ), which
leads to severe personal and social dysfunctions in adult age (Jones et al., 2011).

Aims: The aim of this study was to assess the potential effects of prenatal administration of the
mitotoxin methylazoxymethanol acetate (MAM) on early neurophenotypic presentations in rats on
behavioral level and molecular level.

Methods: Sprague-Dawley pregnant rats were given MAM (22 mg/kg, i.p.) or saline on 17
gestational day. In offsprings, neonatal reflexes were evaluated from postnatal day 1 to 10 and
battery of behavioral tests was performed in adulthood. We measured the brain expression of
endocannabinoid receptors (CB1, CB2), metabolic enzymes (DAGL, FAAH and MAGL) and also
the levels of endogenous cannabinoids anandamide (AEA) and 2-arachidonoylglycerol (2-AG);
both in neonatal age and adulthood.

Results and Discussion: At birth, neonatal reflexes had a delayed onset, as index of impaired brain
maturation, which was correlated to decreased expression of FAAH and MAGL (P<0.05) and with
enhancement of anandamide and 2-AG levels (P<0.05) in prenatally MAM-exposed rats. In
adulthood, social (P<0.01) and cognitive (P<0.05) deficits manifested in the social interaction test
and novel object recognition test, respectively. The behavioral alterations were correlated with
changes in the expression levels of the ECS elements in different brain regions. These results
suggest that behavioral alterations in the MAM model, which mimics a SCZ-like phenotype, could

be due to abnormalities in the endocannabinoid signaling.
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DERIVATY INDOLOVYCH FYTOALEXINOV INDUKUJU APOPTOZU
V BUNKACH NADORU KRCKA MATERNICE
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Uvod: Indolové fytoalexiny su prirodné, siru obsahujiice indolové alkaloidy syntetizované
roznymi druhmi hospodarsky vyznamnych kapustovitych rastlin (celad” Brassicaceae syn.
Cruciferae) po pdsobeni biotickych a abiotickych faktorov, predovsetkym réznych druhov
patogénov. Ich ulohou je ochrana rastlin pred posobenim d’alSich fytopatogénov, avSak bolo
pri nich objavené aj pozoruhodné protinddorové pdsobenie. Viacerymi Studiami bolo
potvrdené, Ze zvySena konzumacia kapustovitych rastlin, ako je kapusta, karfiol ¢i brokolica,
moze znizit' riziko vyskytu nddorovych ochoreni u l'udi.

Ciele: Cielom prace bolo zistit' protinadorové a antiproliferativne posobenie derivatov
indolovych fytoalexinov v in vitro podmienkach na 'udskych nadorovych bunkovych liniach.
Metody: Antiproliferativny uc¢inok bol Studovany pomocou kolorimetrického MTS testu.
Analyza bunkového cyklu, farbenie anexinom V/PI, analyza zmeny MMP, aktivacie kaspazy-
3 a -9, stiepenia PARP, a analyza aktivécie proteinov Bcl-2 a Bad bola realizovand pomocou
prietokovej cytometrie.

Vysledky a diskusia: Z 30 testovanych zlicenin najlepsi u¢inok vykazovali dve zlaceniny,
(¥)-trans-1,2-dimetoxy-2’-(3,5-bis-trifluérometylfenylamino)spiro {indolin-
3,5’[4°,5’]dihydrotiazol} (K453) a (+)-1-metoxy-2°‘-(4-broémofenylamino)spiro {indolin-3,5¢-
[4°,5‘]-dihydrotiazol}-2-6n (K463) na l'udskej nadorovej linii karcindmu krcka maternice
(HeLa) s ICso =37 uM, a nasledne boli zvolené na d’alsie §tidium. Analyza bunkového cyklu
pomocou prietokového cytometra preukazala, ze obe latky priblizne rovnako indukovali
zastavenie bunkového cyklu v G1 fdze na oboch bunkovych linidch. Sucasne bol pozorovany
narast populacie buniek s obsahom sub-Go/G1 DNA, ¢o je povazované za marker apoptdzy.
Pritomnost’ apoptozy bola tieZ potvrdend zna¢enim anexinom V/PI. Antiproliferativny u¢inok
zlt€enin bol spojeny s narastom buniek so zniZenym mitochondridlnym membranovym
potencidlom, ako aj aktivaciou kaspazy-3 a Stiepenim PARP. Obe latky indukovali vnitorna
mitochondridlnu drdhu apoptdézy, o Com sved¢i aktivacia kaspazy-9 azmeny na Urovni

aktivacie pro-/anti-apoptotickych proteinov rodiny Bcl-2. Nase vysledky preukazuju, ze latky
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K453 a K463 indukujii apoptozu na HeLa bunkach, a si vhodné na dalSie $tidium ich

protinadorového ucinku in vitro.
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POHLAVNE ODLISNOSTI V KARDIOVASKULARNYCH ODPOVEDIACH NA
PODANIE KOFEINU V PODMIENKACH STRESU
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Uvod: Kofein je §iroko pouzivana farmakologicky G¢inné latka, ktora interaguje na viacerych
urovniach stresovej osi. Ovplyviiuje vagové a vazomotorické centra v mozgovom kmeni, ma
cely rad U¢inkov na tkanivd cievneho rieCiska a myokardu, ktoré su sprostredkované
viacerymi mechanizmami: blokadou adenozinovych receptorov, inhibiciou fosfodiesterazy
anepriamo tieZ ovplyvnenim renin angiotenzinového syst¢ému a modulaciou uvolfovania
katecholaminov z nervovych zakonceni. Podanie kofeinu spdsobuje podobné hemodynamické
a neurohumoralne zmeny, aké si pozorované pri emo¢nom a fyzickom strese. Vysledny
farmakologicky efekt kofeinu méze byt modulovany celym radom sprievodnych faktorov
(dysfunkciou endotelu, hormonalnymi, chronobiologickymi, farmakogenetickymi a.i.) Len
limitovany pocet Studii sa zaoberal pohlavnymi rozdielmi v G¢inku kofeinu na
kardiovaskularnu odpoved’ pocas stresu, ktoré naviac priniesli rozporuplné vysledky. Ked’ze
muzi a zeny maju odliSné fyziologické vzory kardiovaskularnej stresovej odpovede (,,fight or
flight* versus ,, tend and befriend ), nemozno o¢akavat’ zhodné odpovede na podanie kofeinu.
Metody: V nasej praci sme sledovali efekt jednorazovej nizkej davky kofeinu zodpovedajuce;j
dvom 8alkam kavy (200 mg coffeinum cum natrio bensoico v Standardizovanom roztoku) na
zmeny krvného tlaku (TK) a pulzu pocas kratkeho submaximalneho cvicenia u 116 zdravych
dobrovolnikov vo veku od 20 do 25 rokov s vylucenim zien v lutedlnej faize menStruacného
cyklu, tehotnych a dojéiacich. Studia bola usporiadand ako randomizovana, dvojito slepa,
placebom kontrolovana. Merania sme uskotocnili oscilometricky na pristroji Dynamap.

Vysledky a diskusia: Kofein vykazoval aditivny efekt k stresovému podnetu na hodnoty TK
a pulzu, zataz v priebehu ¢asu viedla k vyznamne vysSiemu vzostupu pulzovej frekvencie
a zmene narastu systolického krvného tlaku u muzov v porovnani so Zenami vo folikularne;j
faze menstruacného cyklu. Uvedené vysledky svedCia o rozdielnej kardiovaskularnej
stresovej odpovedi u muzov azien po podani kofeinu, Ciasto¢ne pre odliSnosti miery
vagotoniou sprostredkovaného spomalenia pulzove;j frekvencie nasledkom
baroreceptorického reflexu po naraste krvného tlaku a ¢iasto¢ne inymi, najméd hormondlnymi
(Zeny vo fertilnom veku maji zvy€ajne niz$iu Uroven aktivacie osi hypotalamus-hypofyza-

nadoblicka v porovnani srovesnikmi muzmi). a metabolickymi faktormi. Rozdiely v
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kardiovaskularnej odpovedi na stresové a farmakologické podnety u muzov a zien sa mézu

podiel’a na odlisnostiach kardiovaskularnej morbidity a mortality.
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MARAVIROC DOES NOT INHIBIT ABC DRUG EFFLUX TRANSPORTERS ABCB1
AND ABCG?2
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Introduction: Maraviroc is a CCR5 receptor antagonist belonging to the group of HIV virus
entry inhibitors and is therefore used in combination antiretroviral therapy (CART) of HIV
infection. During concomitant administration of two or more drugs, eventual drug-drug
interactions (DDI) must be taken into consideration as they might change pharmacokinetic
behaviour, tissue concentrations and also effectivity of the pharmacotherapy. ATP-binding
cassette (ABC) efflux transporters P-glycoprotein (ABCB1) and BCRP (ABCG2) are the
transmembrane proteins considered as one of the essential sites causing clinically important
DDI as they can transport high variety of structurally unrelated drugs and affect their
absorption, distribution and elimination. Several first line antiretroviral drugs involved in
CART have been revealed as substrates of ABCB1 and ABCG2 with high risk of forming
transporter-mediated DDI with other drugs.

Aims: Inhibitory potential of maraviroc towards the ABC transporters has not been evaluated
so far, therefore the aim of our study was to investigate whether the drug is able to affect
efflux activity of ABCB1 and ABCG2 and cause DDI on these transporters by their
inhibition.

Methods: We employed the in vitro accumulation assay in MDCKII cell lines stably
expressing ABCB1 and ABCG2 and MDCKII parental cells using Hoechst 33342 as a model
fluorescent ABCB1 and ABCG2 substrate. Maraviroc was added in a concentration range
1uM to 100uM and its effect on the Hoechst accumulation was compared to the effect of
model ABCBI inhibitor zosuquidar (1uM), ABCG2 inhibitor Ko143 (2uM) and common
inhibitor for both transporters elacridar (2uM).

Results and Discussion: Our data showed that in contrast to the effect of control inhibitors
maraviroc was not able to inhibit either ABCB1- or ABCG2-mediated efflux of Hoechst
33342 in MDCKII-ABCB1 and MDCKII-ABCG2 cells, respectively, suggesting no
inhibition of ABCB1 and ABCG2. We therefore conclude that the risk of pharmacokinetic
DDI caused by inhibitory activity of maraviroc to ABCB1 and/or ABCG2, when the drug is
administered with ABCB1 and/or ABCG2 substrates in CART, is minimal.
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BRONCHODILATACNE A PROTIZAPALOVE UCINKY PODMIENENE
NESELEKTIVNOU A SELEKTIVNOU INHIBIiCIOU FOSFODIESTERAZY V
MODELI ALERGICKEJ ASTMY
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Uvod: Teofylin sa §tandardne pouZiva pri lie¢be obstrukénych ochoreni dychacich ciest (DC).
Identifikacia a funk¢na charakterizacia izoenzymov fosfodiesteraz (PDE) viedla k rozvoju
roznych selektivnych inhibitorov testovanych v podmienkach bronchidlnej astmy. Pri liecbe
respiracnych ochoreni sa skimaju najmi selektivne inhibitory PDE3, PDE4, PDES a PDE7,
ktoré vykazuju vysoku aktivitu hlavne v hladkej svalovine dychacich ciest a v zapalovych
bunkéach. Kvoli pocetnym neZiaducim U¢inkom boli vyvinuté druhogeneraéné selektivne
inhibitory PDE4, ktoré maji vylepSeny pomer medzi rizikom a prinosom. Do tejto skupiny
patri roflumilast , ktory bol uz schvéaleny na lie€Cbu zavaznej chronickej obstruk¢énej choroby
pltc.

Ciele: Ciel'om tejto prace bolo porovnat’ ti¢inky neselektivneho a selektivneho inhibitora PDE
na reaktivitu DC v modeli experimentalne navodeného alergického zapalu u morciat, priCom
intraperitonealne podané lie¢iva boli aplikované jednorazovo alebo dlhodobo. Dal§im ciefom
bolo monitorovat’ plazmatické hladiny teofylinu kvoli jeho neziaducim G¢inkom.

Metoédy: Na navodenie hyperreaktivity a eozinofilového zapalu u morciat kmeiia TRIK sa
pouzila opakované expozicia ovalbuminu. Specificky odpor DC ako marker in vivo reaktivity
DC sa hodnotil pouzitim celotelového dvojkomorového pletyzmografu po aplikacii histaminu.
In vitro reaktivita DC sa stanovovala prostrednictvom organovych kupelov na stripoch
trachedlneho a plicneho tkaniva po aplikacii kumulativnych davok bronchokonstrikéne
posobiacich mediatorov histaminu a acetylcholinu. Teofylin v plazme sa stanovoval pomocou
vysokoucinnej kvapalinovej chromatografie.

Vysledky a diskusia: Neselektivna aj selektivna inhibicia PDE vyrazne znizovala in vivo
reaktivitu dychacich ciest U morciat s hyperreaktivitou DC navodenou ovalbuminom.
V podmienkach in vitro doslo k poklesu reaktivity DC, priCom hladina vyznamnosti sa
dosiahla najmd pri nizS§ich koncentracidch histaminu. VysSia U¢innost po dlhodobom
podavani naznacuje prevahu protizdpalového posobenia, ktoré sa moze nepriamo podielat’ na

ich bronchodilataénom pdsobeni. Terapeuticky potencial sa taktiez potvrdil stanovenim poctu
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eozinofilov typickych pre astmaticky zapal, ktory bol po liecbe teofylinom aj roflumilastom

vyznamne znizZeny.
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POUZIVANIE AMINOGLYKOZIDOVYCH ANTIBIOTIK V SUCASNEJ PRAXI
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Uvod: Aminoglykozidové antibiotiki (AGA) predstavuju  skupinu syntetickych a
polosyntetickych  baktericidnych lieciv, ktoré st dodnes jedny =z najsilnejSich
Sirokospektralnych antibakterik. Vdaka mimoriadne rychlemu baktericidnemu u¢inku voci
gramnegativnym mikroorganizmom a tiez pri lieCbe tuberkulozy sa AGA stali v minulom
storoc¢i liekom volby v terapii infekénych ochoreni. Slovensko bohuzial’ patri ku krajindm s
vysokou spotrebou antibiotik u detskych ako aj dospelych pacientov. Dévodom je nespravne
stanovenie liecby lekarom, ale aj rezistencia infekéného patogénu na podané antibiotikum.
WHO koncom roka 2014 upozornila na fakt, Ze viaceré casti sveta bojuji s vysoko
rezistentnymi kmefimi patogénov, ktoré su zodpovedné za vznik infekénych ochoreni ako st
meningitidy, koZzné, rendlne a krvné infekcie. Ina€¢ to nie je ani na Slovensku, kde za
poslednych 5 rokov sa vyskyt rezistencie na antibiotikd zdvojndsobil. Druhym nebezpe¢nym
faktorom obmedzenia wuzivania antibiotik je alergia alebo in¢ neziaduce ucinky.
Aminoglykozidové antibiotikda sa vyznacuji hlavne nefrotoxicitou a ototoxicitou. Je to
zévazny faktor, ktory je nevyhnutné pri urCovani terapie reSpektovat’ a u kazdého pacienta
nastavit’ davkovacie rezimy individualne.

Ciele: Praca predklada komplex informacii tykajacich sa charakteristickych vlastnosti AGA
(Struktuara, klasifikdcia, mechanizmus G¢inku, rezistencia, farmakokinetika, neziaduce uCinky
a interakcie s inymi lieCivami). Obsahuje aj prehlad o hromadne vyradbanych liekoch
s obsahom aminoglykozidovych antibiotik registrovanych v Slovenskej republike a ich
expedovani vo vybranych lekarfiach vychodného Slovenska pocas jedného roka. Zo skupiny
aminoglykozidov st na Slovensku registrované HVL s obsahom gentamicinu, neomycinu,
amikacinu, tobramycinu a kanamycinu; jednd sa o0 liecky uréené prevazne na lokalnu a
parenteralnu aplikaciu.

Metody: So suhlasom veducich pracovnikov 8 vybranych lekarni vychodného Slovenska boli
pouzitim lekarenského programu WinLSS poskytnuté udaje na Statistické vyhodnotenie
vydaja liekov s obsahom aminoglykozidovych antibiotik za obdobie od 1.1.2015 —
31.12.2015.
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Vysledky a diskusia: Z nasich vysledkov vyplyva, Ze najviac vydavanymi liekmi s obsahom
AGA boli Pamycon plv. gtt. s obsahom neomycinu a bacitracinu (2582 ks), Framykoin ung.
s obsahom neomycinu a bacitracinu (1515 ks), Tobradex int. opu. s obsahom tobramycinu
a dexametazonu (937 ks) a Ophthalmo-Framykoin ung. oph. s obsahom neomycinu

a bacitracinu (666 ks).
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DIFERENCIACIA KOSTNEJ DRENE PRIETOKOVYM CYTOMETROM

Valdskovd Simona®, Gazova Andrea?, Kyselovi¢ Jan', Madaric Juraj®

1) Katedra farmakologie a toxikologie, Farmaceuticka fakulta Univerzity Komenského, Odbojarov 10, 832 32,
Bratislava

2) Ustav farmakologie a klinickej farmakologie, Lekdrska fakulta Univerzity Komenského, Spitdlska 24, 813 72,
Bratislava

3) Narodny ustav srdcovo-cievnych choréb, Pod Krasnou horkou 1, 833 48 Bratislava

E-mail: simmonka@gmail.com

Uvod: Kostna dren sa uz niekol’ko desatro¢i povazuje za vhodny zdroj kmefiovych buniek,
hoci odber kostnej drene mdze byt pre pacienta ndrocny a vycerpavajici. Kostna dren sa
stava potencidlnym zdrojom pre bunkovu terapiu nielen v hematologickych oblastiach. Za
fyziologickych podmienok generuje okrem vSetkych hematopoetickych buniek aj
mezenchymové stromdlne bunky, ktoré sa mo6zu diferencovat’ do viacerych fenotypov ako su
osteocyty, myocyty, fibroblasty, endotelové bunky a adipocyty. Preto sa tieto bunky povazuja
za najvhodnej$i typ pre bunkova regenerativnu terapiu. Podl'a medzinarodnych kritérii na
bunkovu terapiu sa za bunkovu terapiu oznaCuje takd zmes, ktoré obsahuje viac ako 95%
buniek pozitivnych na CD 90, CD 105 a CD 73 a zaroven menej ako 2% buniek pozitivnych
na CD 14, CD 20, CD 34 a CD 45. Autotransplantacia buniek kostnej drene sa uprednostiuje
pred alotransplantaciou.

Ciele: V predkladanej praci sme sa zamerali na kvalitativnu a kvantitativnu analyzu BMC
aspiratu kostnej drene, takzvanych non-option pacientov s chronickou ischémiou dolnych
koncatin na NUSCH a.s. v Bratislave.

Metody: Mononuklearne bunky (BMC) boli ziskané centrifugaciou hustotnym gradientom
(SmartPreP2, Plymouth, MA, USA) Cerstvého aspiratu kostnej drene z lopaty bedrovej kosti a
spracované pre prietokovu cytometriou (MACSQuant analyzator, Miltenyi Biotec, Nemecko).
Vysledky a diskusia: V stbore 15 pacientov sme stanovili prietokovou cytometriou
mnozstvo buniek pozitivnych na CD 90 (88,79% - 99,75% +0,03), na CD105 (75,20% —
99,84% + 0,06) ana CD 73 (75,38% - 97,08% = 0,1). Pozitivitu na CD14, CD20, CD34
a CD45 sme v priemere stanovili na 22,27% + 0,23. U non-option pacientov s chronickou
ischémiou dolnych koncatin, ktori podstupili bunkovu terapiu sme stanovili pozitivitu na CD
90, CD 105 aCD 73 na viac ako 94,09% a pozitivitu na CD14, CD20, CD34 a CD45 na
22,27%.
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INHIBITION OF CYTOCHROME P450 3A4 ACTIVITIES BY RESVERATROL-
LIKE COMPOUNDS

Alena Vanduchova?®, Eva Anzenbacherova?, Pavel Anzenbacher?!
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Olomouc, Hnevotinska 3, 775 15 Olomouc, Czech Republic

E-mail: Avand@centrum.cz

Introduction: Resveratrol and its derivatives belong to stilbenoids, which are polyphenols
naturally occurring in variety of plants and are common part of human diet. Their main
sources are wine, grapes, berries and they have been found also in peanuts and dark chocolate.
Stilbenoids are known to be health benefit agents for human and they are in forefront of
interest due to their anti-inflammatory, anti-asthmatic, anti-diabetes, hypolipidemic and anti-
oxidant properties.

Aims: We investigated influence of resveratrol and its derivatives (dihydroresveratrol,
oxyresveratrol, cis-resveratrol, trans-resveratrol, pinostilbene, pterostilbene, piceatannol and
cis-piceatannol) on human liver cytochrome P450 3A4 activities. Final concentration of
compounds examined was chosen in the range 0 — 100 micromolar in reaction mixture.
Methods: Individual CYP activities were measured according to established protocols.
Microsomal CYP3A4 activities (testosterone 6f3-hydroxylation; midazolam 1'-hydroxylation)
were assayed. High performance liquid chromatography analyses of metabolites formed
6B-hydroxytestosterone and 1-hydroxymidazolam both for CYP3A4) were performed using
the Prominence system (Shimadzu, Kyoto, Japan).

Results and Discussion: All tested compounds exhibited pronounced inhibition effects on
activities CYP3A4 enzyme (testosterone 6f-hydroxylation) which was inhibited by all
examined compounds (down to 1-3% of control at 100 uM with ICso value lower than
20 uM).
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ABCA1 TRANSPORTER EXPRESSION IN THE LIVER OF OVARIECTOMIZED
RATS
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Introduction: Silymarin (standardized extract from the seeds of the Silypbum marianum) has
been used in the supportive therapy of liver diseases and its cytoprotective activity is believed
to be based on antioxidant properties. Our previous studies have shown a hypolipidemic
influence of silymarin, which was demonstrated by a decrease in total plasma cholesterol and
cholesterol content in the liver, and an increase in the HDL/VLDL cholesterol ratio. The
ATP-binding cassette (ABC) transporters are transmembrane proteins that utilize the energy
from ATP (adenosine triphosphate) hydrolysis to transport substrates across the cell
membrane. The ABC transporter ABCAL plays a significant role in movement of cellular
cholesterol to protective high density lipoproteins.

Aims: We investigated the possibility that silymarin affects the regulation of lipid metabolism
via transporter ABCA1 using ovariectomised female of Wistar rats fed a diet with silymarin.
Methods: Ovariectomised female of Wistar rats were used as an accepted model of the
postmenopausal metabolic syndrome. In this rats, a complex of symptoms typical of
metabolic syndrome develops — lipid disorders, weight gain, hyperinsulinemia, insulin
resistance, and hyperglycemia. The rats were fed ad libitum on a 1% of silymarin (w/w) in
standard laboratory diet. Tagman primers/probes (Life Technologies, Carlsbad, CA, USA)
was used for quantitative analyses of mMRNA.

Results and Discussion: In ovariectomised female rats, the liver expression of ABCAL
MRNA was significantly increased after silymarin diet. ABCA1 transporter plays an
important role in the formation of protective HDL (high density lipoproteins) in the liver.
These lipid particles have a positive effect in the spectrum of pathologically altered
lipoproteins especially in metabolic syndrome. This result suggests that silymarin positively

affects the plasma lipoprotein profile via up-regulation of ABCAL transporter.
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VLIV NIKOTINU A ETANOLU NA ACETYLCHOLINEM AKTIVOVANOU
SLOZKU INWARD RECTIFIER DRASLIKOVEHO PROUDU
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Uvod: Koufeni a konzumace alkoholu jsou asociovany s mnoha negativnimi zdravotnimi
disledky vcetné vzniku arytmii, nejcastéji fibrilace sini (FS). V patogenezi FS hraji
vyznamnou roli mimo jiné i zmény draslikového inward rectifier proudu citlivého na
acetylcholin lkach), ktery se sklada z konstitutivné aktivni a acetylcholinem aktivované
sloZky.

Cile: Cilem prace byla analyza a porovnani zmén acetylcholinem aktivované slozky lkach)
Vv pfitomnosti nikotinu a etanolu v klinicky relevantnich koncentracich.

Metody: Meéfeni proudu bylo provadéno metodou whole cell patch clamp (v rezimu
vnuceného napéti) na enzymaticky izolovanych sifiovych srde¢nich bunkach potkana kmene
Wistar. Studovany proud byl aktivovan 3 uM acetylcholinem.

Vysledky a diskuze: Nikotin byl aplikovan ve dvou klinicky relevantnich koncentracich 40 a
400 nM. V piitomnosti 400 nM nikotinu jsme pozorovali pfevazné inhibici acetylcholinem
aktivované slozky lkach), V priméru 0 28,9 + 12,8 % pii-110 mV a o0 8,9 + 7,5 % pti -50 mV.
Po aplikaci 40 nM vykazovaly zmény studovaného proudu jiz jasn¢ dudlni charakter. U ¢asti
métenych bun€k byla patrné inhibice proudu, konkrétné o 34,7 + 10,2 % pt1-110 mV ao 17,7
+ 6,7 % pti -50 mV, podobné jako u vétSiny bunék v pfitomnosti 400 nM nikotinu. Zajimavé
bylo, ze inhibi¢ni reakce nastavala u bunék s velkym proudem v kontrolnich podminkach.
Naopak u bun€k s malym proudem v kontrolnich podminkach dochazelo k aktivaci proudu (0
13,9+ 2,1 % pti-110 mV a o 31,1 = 10,8 % pfi -50 mV). Dudlni vliv obdobného charakteru
(v€etné zavislosti reakce buniky na velikosti kontrolniho proudu) byl pozorovan i po aplikaci
20 mM (~0,9 %o) etanolu: inhibice o 28,9 + 6,8 % pii -110 mV a o 21,5 + 9,8 % pii -50 mV,
aktivace o 67,8 + 21,8 % pii -110 mV ao0 81,7 £ 31,0 % pfi -50 mV. Ziskané vysledky
ukazuji, Ze nikotin i etanol v klinicky relevantnich koncentracich ovliviuji acetylcholinem
aktivovanou slozku lkach). Pozorovany dualni vliv téchto latek na studovany proud by mohl
ptispivat ke zménam elektrofyziologie sitového myokardu po koufeni a konzumaci alkoholu

zndmym z klinické praxe.
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VPLYV INHIBICIE BUTYRYLCHOLINESTERAZY NA RELAXACIU AORTY
NORMOTENZNEHO A SPONTANNE HYPERTENZNEHO POTKANA
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Uvod: Acetylcholinom-indukovana relaxacia ciev sa vyuZziva pri hodnoteni endotelovej
funkcie. V stcasnosti narasta pocet prac, ktoré za zdroj endogénneho acetylcholinu v cieve
povazuji neneuronalny cholinergicky systém, avSak jeho funkcia v cieve nie je zatial' dobre
objasnend. Jednou z vyznamnych zloZiek su cholinesterdzy ako enzymy podiel'ajiice sa na
ukonceni u€inku acetylcholinu. V predchadzajiucich pracach sme zistili, Ze cholinesterazy su
vaorte potkana lokalizované v hladkom svale, svyraznou prevahou zastipenia
butyrylcholinesterazy oproti acetylcholinesteraze.

Ciele: Nas experiment bol preto zamerany na zistenie vplyvu inhibicie butyrylcholinesterazy
na acetylcholinom navodenii endotel-dependentni  relaxadciu  izolovanej aorty
u normotenznych a hypertenznych zvierat.

Metody: V experimente boli pouzité¢ Wistar (n= 6) a SHR (n=6) potkany vo veku 12 tyzdnov.
Z torakalnej aorty sme pripravili 2 kruzky s intaktnym endotelom, jeden shizil ako kontrola
ana druhy bol aplikovany inhibitor butyrylcholinesterazy iso-OMPA (10mol/l). Aorta bola
prekontrahovana fenylefrinom (10 mol/l) anasledne bol aplikovany acetylcholin so
stupajiicou koncentraciou od 10° po 3.10° mol/l. Po opitovnej prekontrakcii sme hodnotili
reaktivitu na donor NO, nitroprusid sodny od 10 po 3.10° mol/l, v pritomnosti inhibitora NO
syntdz L-NAME (3.10*mol/l).

VysledKky a diskusia: Pri sledovani endotel-dependentnej relaxacie po aplikacii acetylcholinu
dochadzalo pri Wistar aortach pod vplyvom iso-OMPA ku menSiemu poklesu zostavajiiceho
tonusu Vv porovnani s kontrolou. Maximalna relaxdcia v % zostavajiceho tonusu dosiahla
hodnoty: iso-OMPA, 24.9+5.2% vs kontrola, 8.3+2.2%, P<0.05. Pri SHR potkanoch bola
naopak Uroven relaxacie aorty inkubovanej s iso-OMPA porovnatel'nd alebo mierne vysSia
(iso-OMPA, 11.6£2% vs kontrola, 23.2+7%, P=NS). Iso-OMPA nemala vplyv na
prekontrakcie indukované fenylefrinom, senzitivitu voci acetylcholinu, ani na relaxaciu cievy
na nitroprusid sodny ani u Wistar, ani u SHR. Butyrylcholinesteraza moze u Wistar potkanov
chranit’ hladky sval aorty pred vazokonstrikciou navodenou acetylcholinom. Aktivita
butyrylcholinesterazy diferencialne ovplyviuje stanovenie endotelovej funkcie pomocou

acetylcholinu u Wistar a SHR potkanov.
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Introduction: Traditional evaluation of vascular reactivity of perfused arterial segments by
descriptive methods allows the calculation of only a few basic parameters of contractile and
relaxatory responses of graphic outputs obtained from analog recorders, such as amplitude of
responses and area under the curve, and even these data are distorted by the subjective
inaccuracy of evaluator. On the other hand, digital recording using new software enables
computer-based analysis followed by calculation of a wide set of contractile response
parameters, whose determination was previously completely unavailable by classical
descriptive methods.

Aims: As the aims of our study we set the assessment of contractions and relaxations of rat
renal arterial segments from healthy and diabetic animals by descriptive methods as well as
the analysis of the contractile responses by computer-based modeling with calculations of key
model characteristics and determination of the optimal model types for fitting of recorded
response curves.

Methods: Segments of rat renal arteries from control and diabetic group were subjected to
series of contractions induced by successively increasing bolus doses of noradrenaline (0,05;
0,1; 0,5; 1; 3; 6; 10 pg) and in state of precontraction were subjected to final relaxation
induced by single bolus dose of acetylcholine (20 pg). The descriptive evaluation of analog
records was followed by computer-based modeling of the digitally recorded contractile
responses using methods Levy and Monte Carlo.

Results and Discussion: Relaxatory responses in the diabetic group clearly declined
compared to controls. Evaluation of contractile responses by the descriptive methods did not
reveal significant differences between groups at any used dose of noradrenaline. In contrast,
modeling of the responses by the software procedures allows calculations of the characteristic
parameters, such as vessel sensitivity, mean time of vasoconstrictor response and rate constant
of relaxation. At each one of them our study revealed at least one significant difference
between control and diabetic group. Akaike information criteria suggested as most matching

model types 1-3, 1-4, 2-4 a 3-5. Our results and related studies suggest that computational
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modeling represents a promising approach of search for subtle deviations of vascular

reactivity caused by different pathogenesis, undetectable by routine descriptive methods.
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Introduction: Somatostatin and gastrin receptors overexpressed by a variety of cancers are
potential target for receptor scintigraphy and targeted radionuclide therapy using radiolabeled
receptor-specific peptides. However, the limiting factor for clinical use of promising
radiopeptides is nephrotoxicity caused by reuptake of radioactivity in the proximal tubular
cells. Several transport mechanisms, such as receptor-mediated endocytosis, transporters for
organic anions (OATS), organic cations (OCTs) or fluid-phase endocytosis (FPE) may be
involved in the transmembrane transport of radiopeptides into the tubular cells.

Aims: This study evaluated possible involvement of several transport mechanisms localized
physiologically in the renal tubular cells to cellular uptake of two representative peptides from
two groups of peptide analogues labeled with lutetium-177 (*'’Lu). The cellular uptake of the
radiopeptides via megalin endocytic receptor, OAT1, OCT2 and fluid-phase endocytosis was
evaluated.

Methods: Pig kidney epithelial cells LLC-PK1 were affected by RAP as a competitive
megalin inhibitor. Rottlerin was employed as specific inhibitor of FPE. HelLa cells transiently
transfected with hOAT1 and MDCKII cells transfected with hOCT2 were used to reveal a
possible contribution of the transporters to the cellular uptake. Incubation under low
temperature (4°C) served to reveal the general role of active transport processes in the cellular
uptake. Three model radiopeptides were tested: "’Lu-DOTA-octreotate, ’’Lu-DOTA-NOC
and Y""Lu-DOTA-sargastrin.

Results and Discussion: RAP decreased the accumulation of all the studied peptides but in a
smaller range than with the incubation at 4°C. Preincubation with rottlerin resulted in the
concentration dependent inhibition of the uptake. No significant differences between the
control “mock” cells and those transfected with hOAT1 or hOCT2 were observed. The study
showed that active transport mechanisms are decisive for the cellular accumulation in the
tested tIn-labeled somatostatin and gastrin analogs. Besides receptor-mediated endocytosis
by megalin, FPE participates in this process. We concluded that the tested types of renal SLC

transporters are not involved in the cellular uptake of the tested radiopeptides.
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FARMAKOLOGICKE UCINKY MODULATORU AMPK V EXPERIMENTALNIM
MODELU HEPATOTOXICITY
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Uvod: Onemocnéni a polékové poskozeni jater se staly jednou z vyznamnych pfi¢in
morbidity a mortality u lidi po celém svété. Nejasnou tlohu v tomto procesu mize hrat AMP-
aktivovana proteinovd kindza (AMPK) sucinky pfimo regulujicimi energeticky
metabolismus, ale také s u¢inky modulujicimi aktivitu fady molekul, mj. sirtuin 1 (SIRT1),
které reguluji bunécny cyklus, zanét a oxidativni stres.

Cile: Cilem nasi studie bylo detailnéjSi objasnéni ulohy AMPK v procesu experimentalné
navozeného polékového poskozeni jaternich bunék.

Metody: Akutni hepatotoxicita byla navozena jednorazovym podanim paracetamolu (APAP)
in vivo u potkanti kmene Wistar nebo in vitro na bunéénych kulturach primarnich hepatocyti.
Neékterym skupindm byly aplikovany také latky modulujici aktivitu AMPK nebo sirtuinu 1
(resveratrol, AICAR, Compound C, CAY10591, EX-527). Na konci experimentu byly
odebrany vzorky plazmy a kultivatniho média k biochemickému stanoveni markera
hepatocytarniho poskozeni (ALT, AST, bilirubin). Navic byla vyhodnocena Zzivotnost
hepatocytii pomoci histologického vySetfeni in vivo a MTT testu in vitro. Aktivita a exprese
AMPK byly stanoveny metodou Western blot.

Vysledky a diskuze: Hepatotoxické ptasobeni APAP bylo provazeno vyraznym snizenim
aktivity AMPK v hepatocytech. Podani CAY 10591, selektivniho aktivatoru sirtuinu, vedlo ke
zmirnéni hepatotoxického ptisobeni APAP. Inhibitor AMPK, Compound C, navic vyznamn¢
prohloubil hepatotoxické plisobeni APAP. Modulace aktivity AMPK pomoci selektivnich
syntetickych aktivatori a inhibitori o malé molekule tak muize pfispét k detailnéjSimu

objasnéni lohy AMPK pfi jaternim poskozeni a jeho 1é€be.
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Uvod: Metamfetamin a etanol patii mezi latky se zavislostnim potencialem charakteristické
pro region stfedni Evropy. Osoby s latkovou zavislosti velmi ¢asto uzivaji mimo nezdkonnych
latek v€etné metamfetaminu i ty zakonem povolené, mezi které se fadi pravé etanol. Je tedy
velmi pravdépodobné, ze u osob zavislych na metamfetaminu mize dochéazet ke konzumaci
vyse uvedenych latek soucasné, coz mize vést k zajimavym zménam ve farmakologickych
ucincich obou latek.

Cil: Stanovit vliv opakovaného podani metamfetaminu na farmakokinetiku bolusové aplikace
etanolu u potkana a zjistit vliv opakovaného podani kombinace metamfetaminu s etanolem na
farmakokinetiku etanolu.

Metody: Metamfetamin byl aplikovan potkanim samcim intraperitonealné v davkach 0.4;
2,0; nebo 10,0 mg/kg jednou denné po dobu 9 dnd a 10. den spole¢né s bolusovou davkou
etanolu 2 g/kg ve formé 20% roztoku aplikovaného intragastricky. Sérové hladiny etanolu
byly u zvifat stanoveny V ¢ase 15, 60, 120 a 180 minut od jeho podani metodou plynové
chromatografie. Od 11. dne byla zvifatim aplikovana kombinace intraperitonealné
podavaného metamfetaminu (0,4; 2,0; nebo 10,0 mg/kg) s intragastricky aplikovanym
etanolem (2 g/kg 20% roztok). 21. den experimentu byl zvifatim aplikovan metamfetamin
jako v piedchozich dnech a etanol v davce 3 g/kg ve formé 30% roztoku. Nasledné byly
stanoveny koncentrace etanolu v séru v intervalech 15, 60, 120 a 180 minut od jeho aplikace.
Pro statistickou analyzu byl pouzit Kruskal-Wallistiv neparametricky test.

Vysledky a diskuse: U obou farmakokinetickych stanoveni byl pribéh sérovych koncentraci
etanolu podobny. VSechna zvitata premedikovand metamfetaminem vykazovala vyrazné nizsi
sérové koncentrace etanolu ve srovnani s kontrolou. Nejvyraznéjsi pokles v namétenych
hodnotéch etanolu byl zjiStén u zvifat premedikovanych metamfetaminem v davce 2,0
mg/kg/den.

V dosud provedenych preklinickych 1 klinickych studiich sledujicich farmakokinetické
interakce metamfetaminu a etanolu byla popsana inhibice biotransformace metamfetaminu
vlivem etanolu. Naopak vliv metamfetaminu na biotransformaci etanolu byl sledovan pouze

ve dvou studiich s rozporuplnymi vysledky. Nase prace jasn¢ demonstruje, Ze premedikace
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metamfetaminem, ale i vySe uvedenda kombinace latek vede ke snizeni sérovych hladin
etanolu u potkana. Otdzkou ziistava, jaky je pfesny mechanismus popsaného efektu. Jako
nejpravdépodobnéjsi se jevi indukce biotransformaénich enzymii vedouci ke snizeni

biologické dostupnosti etanolu a/nebo zrychleni jeho eliminace.

PODEKOVANT

Tato studie vznikla na Masarykové univerzité v ramci projektu , Experimentadlni
farmakologicky vyvoj v neuropsychiatrii a onkologii* cislo MUNI/A/1284/2015 podporeného
z prostiedkii ticelové podpory na specificky vysokoskolsky vyzkum, kterou poskytlo MSMT v

roce 2016.
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