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Welcome

Dear friends and colleagues,

It is a great pleasure for me to welcome you to Istanbul, Turkey for the 7th European
Congress of Pharmacology in 26-30 June 2016. The Congress is hosted by the Turkish
Pharmacological Society. The members of the society, the Local Organising Committee and
the Scientific Committee took great care to design a programme that combines hot topics in
pharmacology. All the announcements are available through the congress web page
www.ephar2016.org. After the congress the website will be accessed from
www.tfd.org.tr/ephar/2016 in order to make it available for long term.

Turkish Pharmacological Society, established in 1966, is a rapidly expanding community
looking forward to having international scientific and social collaborations. Our 23rd national
meeting, held in Ankara between 7-10 September 2015 welcomed more than 300 delegates.
2016 will be 50th anniversary of our society, and it is going to be a great pleasure for us to
celebrate both events together in Istanbul.

The 7th European Congress of Pharmacology is taking place in Military Museum and Cultural
Centre, located in the heart of the city. This modern congress centre with easy
transportation offers convenient facilities such as meeting rooms for ongoing parallel
sessions allowing you to select your favourite topics, exhibition hall for poster sessions and
companies, and networking places to meet with your colleagues.

Istanbul is the biggest city in Turkey, located in the north-western part of the country, with a
pleasant climate in June. Istanbul is a real must see destination with many unique features,
easily accessible by hundreds of direct flights from many countries. It is the only city in the
world to connect two continents-Europe and Asia. Istanbul, which has been a capital for
centuries, embraces many historical and cultural beauties of Turkey including ancient and
modern attractions.

On behalf of the Organising Committee, | welcome you to Istanbul for a great meeting to
exchange knowledge between basic and clinical fields of pharmacology throughout the
World and to share good times.

We hope EPHAR 2016 Istanbul will always be in your best memories!

Oner SUZER
Congress Chair EPHAR 2016

7" European Congress of Pharmacology (EPHAR2016), 26-30 June 2016, Istanbul, TURKEY
Congress Book Version 27.06.2016; Page 23/604


http://www.ephar2016.org/
http://www.tfd.org.tr/ephar/2016

Committees

Congress chair

Oner SUZER, istanbul University, ISTANBUL

Scientific secretaries

B. S6nmez UYDES DOGAN, istanbul University, ISTANBUL
Nezahat Tugba DURLU-KANDILCI, Hacettepe University, ANKARA

Local organizing committee

Eyup S. AKARSU, Ankara University, ANKARA

Feyza ARICIOGLU, Marmara University, ISTANBUL
Remzi ERDEM, Bagkent University, ANKARA

Kevser EROL, Eskisehir Osmangazi University, ESKISEHIR
Mehmet Zafer GOREN, Marmara University, ISTANBUL
Bilent GUMUSEL, Hacettepe University, ANKARA

B. Alper iSKIT, Hacettepe University, ANKARA

Yusuf Cem KAPLAN, Katip Celebi University, iZMIR
Mehmet MELLI, Ankara University, ANKARA

K. Esra NURULLAHOGLU ATALIK, Necmettin Erbakan University, KONYA
Yesim TUNCOK, Dokuz Eylul University, iZMIR

Bahar TUNCTAN, Mersin University, MERSIN

Pinar YAMANTURK CELIK, istanbul University, ISTANBUL
Ersin YARIS, Karadeniz Technical University, TRABZON

International scientific advisory board

Mladen BOBAN, President of Croatian Pharmacology Society, University of Split,
CROATIA

Guiseppo CIRINO, Secretary General of Italian Society for Pharmacology, University of
Naples, ITALY

Paulo CORREIA-DE-SA, President of Portuguese Pharmacological Society,
Universidade do Porto, PORTUGAL

Marek DROZDZIK, President of Polish Pharmacological Society, Pomeranian Medical
University, POLAND

Maria Jesus Sanz FERRANDO, President of Spanish Society of Pharmacology,
University of Valencia, SPAIN

Markus FORSBERG, President of Finnish Pharmacological Society, University of
Eastern Finland, FINLAND

Ljillana GOJKOVIC-BUKARICA, President of Serbian Pharmacological Society ,
University of Belgrade, SERBIA

Thomas GRIESBACHER, President of Austrian Pharmacological Society, Graz
University, AUSTRIA

Lutz HEIN, President of German Society for Pharmacology, University of Freiburg,
GERMANY

7" European Congress of Pharmacology (EPHAR2016), 26-30 June 2016, Istanbul, TURKEY

Congress Book Version 27.06.2016; Page 24/604



Baiba JANSONE, President of Latvian Society of Pharmacology, University of Latvia,
LATVIA

Mojca KRZAN, President of Slovenian Pharmacological Society, Ljubljana University,
SLOVENIA

Francesca LEVI-SCHAFFER, Chair of IUPHAR Immunopharmacology Section, The
Hebrew University of Jerusalem, ISRAEL

Claus Juul LALAND, Head of Pharmacology Section of Danish Society for
Pharmacology, Toxicology and Medical Chemistry, University of Copenhagen,
DENMARK

Roos MASEREEUW, President of Dutch Society for Pharmacology, Utrecht University,
The NETHERLANDS

Barbara MCDERMOTT, Vice-President of British Pharmacological Society, Queen's
University (Belfast), UK

Eeva MOILANEN, Past President of EPHAR, University of Tampere, FINLAND

Andreas PAPAPETROPOULOS, President of Hellenic Society of Basic and Clinical
Pharmacology, University of Athens, GREECE

Sergey SEREDENIN, President of Russian Pharmacological Society, Zakusov Institute of
Pharmacology, RUSSIA

Tabassome SIMON, President of European Association for Clinical Pharmacology and
Therapeutics, Pierre and Marie Curie University (UPMC), FRANCE

Beata SPERLAGH, President of Hungarian Society for Experimental and Clinical
Pharmacology (HSECP), Hungarian Academy of Sciences, HUNGARY

Carl-Olav STILLER, President of Swedish Society for Pharmacology, Clinical
Pharmacology and Therapeutics, Karolinska Institute, SWEDEN

Juan TAMARGO, Chair of Scientific Committee of EPHAR2012 Congress, Complutense
University (Madrid), SPAIN

Meral TUNCER, Past President of Turkish Pharmacological Society, Bagkent
University, TURKEY

Johan Van de VOORDE, Treasurer of Belgian Society of Fundamental and Clinical
Physiology and Pharmacology, Gent University, BELGIUM

7" European Congress of Pharmacology (EPHAR2016), 26-30 June 2016, Istanbul, TURKEY
Congress Book Version 27.06.2016; Page 25/604



Speakers

e Gl Giner AKDOGAN, izmir University of Economics, TURKEY

e Feyza ARICIOGLU, Marmara University, TURKEY

e Damian BELL, Charles River Laboratories, UK

e David BISHOP-BAILEY University of London, UK

e Juan CANALES, University of Leicester, UK

e Gerard BANNENBERG, Global Organization for EPA and DHA omega3s, USA
e Philip CALDER; University of Southampton, UK

e Steven CARLTON, The University of Nottingham, UK

e Giuseppe CIRINO, University of Naples, ITALY

e Stefanie DIMMELER, Goethe-University Frankfurt am Main, GERMANY
e Lucy DONALDSON, University of Nottingham, UK

e Filippo DRAGO, University of Catania, ITALY

e Nezahat Tugba DURLU-KANDILCI, Hacettepe University, TURKEY

e Nurhan ENGINAR, istanbul University, TURKEY

e Julio GALVEZ, University of Granada, SPAIN

e Nikita GAMPER, University of Leeds, UK

e Ece GENG, Yeditepe University, TURKEY

e Johan GARSSEN, Utrecht University, The NETHERLANDS

e Zafer GOREN, Marmara University, TURKEY

e Thomas GRIESBACHER, Medizinische Universitdt Graz, AUSTRIA

e Bert 'T HART, Biomedical Primate Research Centre, The NETHERLANDS
e Jaap Van HARTEN, Elsevier BV, The NETHERLANDS

e Oliver HAWORTH, Barts and the London School of Medicine & Dentistry, UK
e Doris HOGLINGER, University of Oxford, UK

e Zsuzsanna HELYES, University of Pecs, HUNGARY

e Peter ILLES, Universitat Leipzig, GERMANY

e Halil KAVAKLI, Ko¢ University, TURKEY

e Aletta KRANEVELD, Utrecht University, The NETHERLANDS

e Zdravko LACKOVIC, University of Zagreb, CROATIA

e Francis LEVI, Warwick University, UK

e Francesca LEVI-SCHAFFER, The Hebrew University of Jerusalem, ISRAEL
e Juan-Carlos LEZA, Complutense University of Madrid, SPAIN

e Qian LI, Harvard Medical School, USA

e Martin LOHSE, University of Wiirzburg, GERMANY

e Claus Juul LOLAND, Copenhagen University, DENMARK

e Maria-Isabel LOZA, University of Santiago de Compostela, SPAIN

e Michael John Mulvany, Aarhus University, DENMARK

e Ali MODERRISOGLU, Sifar Pharmaceuticals, TURKEY

o Ozgiir OKTEM, Kog University, TURKEY

e Alper OKYAR, istanbul University, TURKEY

e Hakan Sedat Orer, Kog University, TURKEY

e Nuri OZTURK, Gebze Technical University, TURKEY

e Andreas PAPAPETROPOULOS, University of Athens, GREECE

7" European Congress of Pharmacology (EPHAR2016), 26-30 June 2016, Istanbul, TURKEY
Congress Book Version 27.06.2016; Page 26/604



Gérard A. Rongen, Radboud University, The NETHERLANDS
Mercé ROQUE, Hospital Clinic de Barcelona, SPAIN
Maria-Jesus SANZ, University of Valencia, SPAIN

Martina SCHMIDT, University of Groningen, THE NETHERLANDS
Mehmet Sami SERIN, Mersin University, TURKEY

Sena SEZEN, Karadeniz Technical University, TURKEY

UIf SIMONSEN, Aarhus University, DENMARK

Harald SITTE, Medical University of Vienna, AUSTRIA

Beata SPERLAGH, Hungarian Academy of Sciences, HUNGARY
Clare STANFORD, University College London, UK

Gary STEPHENS, University of Reading, UK

Edward STEVENS, Pfizer Neuroscience and Pain Research Unit, UK
Oner SUZER, istanbul University, TURKEY

Csaba SZABO, The University of Texas Medical Branch, USA
Juan TAMARGO, Complutense University of Madrid, SPAIN
Gokce TOPAL, istanbul University, TURKEY

Metiner TOSUN, izmir University of Economics, TURKEY
Bahar TUNCTAN, Mersin University, TURKEY

B. Sénmez UYDES DOGAN, istanbul University, TURKEY
Clemens VON SCHACKY; University of Munich, GERMANY
Johan Van de VOORDE, Ghent University, BELGIUM

John L. WALLACE, Antibe Therapeutics, CANADA

Matthew WHITEMAN, University of Exeter, UK

Rob WINWOOD, DSM Nutritional Products, SWITZERLAND
David P. WOLDBYE, Copenhagen University, DENMARK
Giinay YETIK ANACAK, Ege University, TURKEY

7" European Congress of Pharmacology (EPHAR2016), 26-30 June 2016, Istanbul, TURKEY
Congress Book Version 27.06.2016; Page 27/604



Sponsorships

Golden sponsor
British Pharmacological Society

Societies / scientific organisations

Danish Society of Pharmacology

Dutch Pharmacological Society

EACPT

EPHAR

German Pharmacological Society

Hellenic Society of Basic and Clinical Pharmacology
Hungarian Society for Experimental and Clinical Pharmacology
Italian Society of Pharmacology
IUPHAR/Immunopharmacology

ORPHEUS

Spanish Society of Pharmacology

Turkish Pharmacological Society

Commercial sponsors and exhibitors

ADInstruments

Celgene

Commat Ltd.

Danone-Nutricia Research

Elsevier

GOED, Global Organization for EPA and DHA omega3s
Santa Farma

Ugo Basile

Wiley

7" European Congress of Pharmacology (EPHAR2016), 26-30 June 2016, Istanbul, TURKEY
Congress Book Version 27.06.2016; Page 28/604



Scientific programme

The programme includes the following sessions:

A plenary session is a session with no contemporary parallel, with invited lecturers and no
oral communications. These sessions last for 60 minutes.

A main session is organized by a national pharmacological society or a sponsor in
consultation with the Scientific Committee. They run in parallel and with invited lecturers
and elevated talks chosen by the organizers of the session among relevant free submissions.
A main session lasts for 150 minutes (plus a 30 minute coffee break inside the session).

An oral presentation session is composed of a variable number of selected oral
communications from the same field. This session lasts 90 minutes (maximum).

A workshop is a session organized by an external organization.

Oral presentations

C001- C0120 refer oral presentations.

C001-C036 are elevated talks which are included in main sessions.

C037-C064 will be presented on oral presentation sessions at Monday, 27th June 2016
between 13:30-15:00 (oral sessions 1-5, halls A-E).

C064-C092 will be presented on oral presentation sessions at Tuesday, 28th June 2016
between 15:00-16:30 (oral sessions 6-10, halls A-E).

C093-C120 will be presented on oral presentation sessions at Wednesday, 29th June 2016
between 15:00-16:30 (oral sessions 11-15, halls A-E).

Poster presentations

P001-P276 refer poster presentations.

EPHAR Poster Award Winner poster will be presented at all poster session days.
P001-P092 will be presented at poster session day 1, Monday, 27th June 2016 between
08:30-17:30 (Poster Hall)

P093-P183 will be presented at poster session day 2, Tuesday, 28th June 2016 between
08:30-17:30 (Poster Hall)

P184-P276 will be presented at poster session day 3, Wednesday, 29th June 2016 between
08:30-17:30 (Poster Hall)
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Meeting at a glance

Sunday, 26th June 2016
Opening Session, Hall A (18:00-20:00)

Monday, 27th June 2016

Main Sessions (09:00-12:00)

Hall A: Small molecules inhibitors of ion channels in chronic pain states

Hall B: Different immunopharmacological approaches to treat allergic diseases
Hall C: EPA/DHA: Cardiovascular health and omega-3 long-chain PUFAs

Hall D: Targeting coding and non-coding RNAs in pharmacological research

Lunch & Poster Viewing (12:00-13:30)

Oral Presentations (13:30-15:00)

Session 1, Hall A: Neuropharmacology / Psychopharmacology; Obesity and Metabolic
Diseases (C037-C042)

Session 2, Hall B: Cardiovascular Pharmacology (C043-C048)

Session 3, Hall C: Clinical Pharmacology (C049-C053)

Session 4, Hall D: Drug Safety and Toxicology (C055-C060)

Session 5, Hall E: Neuropharmacology / Psychopharmacology (C061-C064)

Plenary Lecture Hall A (15:30-16:30): miRNAs as potential therapeutic targets in
cardiovascular disorders

Tuesday, 28th June 2016

Main Sessions (09:00-12:00)

Hall A: How to improve translation from animals to humans

Hall B: Emerging therapeutic targets in chronic pain and inflammation

Hall C: Calcium signalling induced by sphingosine-1-phosphate and other agonists in
urogenital tract

Hall D: Signalling pathways in vascular function and dysfunction

Lunch & Poster Viewing (12:00-13:30)

Plenary Lecture, Hall A (13:30-14:30): Purinergic signaling in adult neural progenitor cell
functions: Experimental basis and possible therapeutic significance

Oral Presentations (13:30-15:00)

Session 6, Hall A: Neuropharmacology / Psychopharmacology (C065-C069)
Session 7, Hall B: Cardiovascular Pharmacology (C070-C075)

Session 8, Hall C: Pharmacokinetics and Drug Metabolism (C076-C081)
Session 9, Hall D: Receptors and Cell Signalling (C082-C087)

Session 10, Hall E: Drug Discovery, Development and Evaluation (C088-C092)
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Wednesday, 29th June 2016

Main Sessions (09:00-12:00)

Hall A: Dopamine signaling in health and disease

Hall B: Basic and translational pharmacology of hydrogen sulfide: molecular targets and
targeted diseases

Hall C: Trace amine associated receptors (TAARs): a promising target for
pharmacotherapies?

Hall D: Molecular clocks and chronopharmacology

Hall E: ORPHEUS platform: “Best Practices for High Research Standards and PhD Students
training in Responsible Research”

Lunch & Poster Viewing (12:00-13:30)

Plenary Lecture, Hall A (13:30-14:30): Poly(ADP-ribose) polymerase: pathomechanisms and
therapeutic opportunities

Oral Presentations (13:30-15:00)

Session 11, Hall A: Pain and Inflammation; Gasotransmitters (C093-C098)

Session 12, Hall B: Cancer Chemotherapy; Respiratory Pharmacology; Genitourinary and
Reproductive Pharmacology (C099-C104)

Session 13, Hall C: Gastrointestinal Pharmacology; Rational Drug Use (C105-C110)
Session 14, Hall D: Drug Discovery, Development and Evaluation; Drugs for Infectious
Diseases (C111-C116)

Session 15, Hall E: Miscellaneous (C054-C120)

Thursday, 30th June 2016

Main Sessions

Hall A: Targeting inflammation in disease (09:00-12:00)

Hall B: European Registered Pharmacologist Project (09:00-10:30)

Hall B: EJP Educational Seminar (11:00-12:00)

Hall C: New insights in neuropsychiatric disorders: models & molecules with therapeutic
potential (09:00-12:00)

Hall D: Biased signaling - far beyond arrestin (09:00-10:30)

Local workshop Hall E: Rational Drug Use (11:00-12:00)

End of congress: 12:00
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Sunday, 26th June 2016

Opening Session, Hall A
18:00-20:00
18:00 Opening Ceremony

18:30 Welcome Reception; Turkish Pharmacological Society 50th anniversary
20:00 End of opening session
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Monday, 27th June 2016
Main Sessions (09:00-12:00)

09:00

09:15

09:45

10:00

10:30

11:00

11:30

12:00

Hall A:
Small molecules inhibitors of ion channels in chronic pain states

(Organized by British Pharmacological Society)

Organizers and chairs:

Edward Stevens (Pfizer Neuroscience and Pain Research Unit, Cambridge, UK)
Gary Stephens (University of Reading, UK)

09:00-12:00

Introduction to the session

Gary Stephens

University of Reading, UK

Small molecule inhibitors of NaV1.7 voltage-gated sodium channels

Edward Stevens

Pfizer Neuroscience and Pain Research Unit, UK

Elevated talk (C001): Gene expression profile of sodium channel subunits in the anterior
cingulate cortex during experimental paclitaxel-induced neuropathic pain
Willias Masocha

Kuwait University, KUWAIT

(Authors: Willias Masocha)

Role of M-type K+ channels in acute and chronic pain

Nikita Gamper

University of Leeds, UK

Automated Patch Clamp ion channel technology in chronic pain drug discovery - panacea
or paucity?

Damian C Bell

Charles River Laboratories, UK

TRP channels in pain

Lucy Donaldson

University of Nottingham, UK

Elevated talk (C002): Targeting changes in inhibitory signalling in chronic pain
Wendy L. Imlach

The University of Sydney, AUSTRALIA

(Authors: Wendy L Imlach, Macdonald J Christie)

End of symposium
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Introduction to the session
Gary J Stephens
University of Reading, Reading, UK

Chronic pain is reported to affect 1.5 billion people globally, in particular, neuropathic pain is
believed to affect up to 4.5% of the world population, an amount increasing with the ageing
worldwide population. The pharmaceutical industry estimates that the global market in pain
therapeutics will reach US $600 billion this year. Moreover, chronic pain is associated with a
large unmet clinical need, fuelling the development of small molecular entities (SMEs), often
via biological drug sources, to target specific key proteins in dorsal root ganglia and dorsal
horn nociceptive pathways. Thus, voltage-gated sodium channel subunits such as Nayl1.7
(and also Nay1.8) represent important novel targets for development of SMEs and peptides
derived from natural venoms. Voltage-gated potassium channels represent a diverse family
that set basal properties and control neuronal firing frequency in pain sensory neurons; the
focus here includes agents acting at ‘M-type’ potassium channels. In addition to being
primary downstream targets for gold-standard opioid analgesics, voltage-gated calcium
channels are directly blocked by ziconotide, derived from Conus sea snail; new therapeutic
agents are targeting both Cay2.2 (N-type) and Cay3 (T-type) calcium channels. TRP channels
are fast becoming major new therapeutic targets, in particular, TRPV1 and TRPA1 which are
highly expressed in nociceptive pathways; potential targeting mechanisms include use of
stimulatory agents that desensitize and block TRP channels (a mechanism characterised by
the archetypal TRPV1 agonist capsaicin), but also channel blockers. There is also the clear
possibility to target ligand-gated ion channel receptors. The symposium will discuss pre-
clinical testing of novel therapeutic agents targeting ion channels in nociceptive pathways,
their advance to in vivo models of chronic pain and their potential future routes to the clinic.
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Small molecule inhibitors of NaV1.7 voltage-gated sodium channels
Edward Stevens

Pfizer Neuroscience and Pain Research Unit, UK

No permission for online version.
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Elevated talk (C001): Gene expression profile of sodium channel subunits in the anterior
cingulate cortex during experimental paclitaxel-induced neuropathic pain

Willias Masocha

Department of Pharmacology and Therapeutics, Faculty of Pharmacy, Kuwait University,
Kuwait.

Email address of corresponding author: masocha@hsc.edu.kw

The use of paclitaxel in the treatment of solid tumors is limited by development of painful
neuropathy. There is a dearth of drugs for the prevention or treatment of this neuropathic
pain because its pathophysiology is not well understood. There is considerable evidence
indicating that dysregulation of sodium channel expression, mainly in the periphery and
spinal cord level, contribute to the pathogenesis of neuropathic pain in animal models. This
study was conducted to investigate the supraspinal expression of sodium channel subunits in
the anterior cingulate cortex (ACC), an area in the brain involved in pain perception and
modulation, during paclitaxel-induced neuropathic pain.

BALB/c mice were treated for 5 consecutive days with paclitaxel (2 mg/kg, i.p.) or its vehicle.
The reaction latency times to thermal stimuli (hot-plate test) were recorded before
(baseline) and at 7 days after treatment. Gene transcripts of sodium channel alpha and beta
subunits were quantified by real time PCR in the ACC of brains dissected out from mice
sacrificed at 7 days post first dose administration of paclitaxel or vehicle.

Paclitaxel treatment reduced reaction latency time to thermal stimuli at 7 days post-first
drug administration compared to baseline. Amongst the 10 sodium channel alpha subunits
analysed treatment with paclitaxel did not significantly alter the mRNA expression of Nav1.3
and Nav1.9, but significantly increased the expression of Nav1.1, Navl.2, Navl.4, Navl.5,
Nav1.6, Navl.7, Navl.8 and Nax. Amongst the 4 sodium channel beta subunits analysed
treatment with paclitaxel significantly increased the expression of Navf1 and Navp3, but not
NavB2 and Navp4.

Our results indicate that during paclitaxel-induced neuropathic pain there is differential up-
regulation of sodium channels in the ACC, which might contribute to the increased neuronal
activity observed in the area during neuropathic pain.

This study is supported by Kuwait University, Grant numbers: PT01/09 and SRUL02/13.

Keywords: paclitaxel, neuropathic pain, sodium channels, anterior cingulate cortex, gene
expression
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Role of M-type K+ channels in acute and chronic pain

Nikita Gamper

Faculty of Biological Sciences, University of Leeds, Leeds, UK

Department of Pharmacology, Hebei Medical University, Shijiazhuang, CHINA

Kv7 (KCNQ or M-type) K* channels are increasingly recognised among the most important
regulators of nociceptive sensory neuron excitability. M channels conduct slow, non-
inactivating K* currents with a threshold for activation well below the resting membrane
potential of nociceptors (~ -60 mV). These properties, in combination with outwardly-
rectifying voltage-dependence, allow M channels to function as an ‘intrinsic voltage-clamp’
mechanism that controls resting membrane potential, firing thresholds and accommodation
within the action potential trains. Functional M channels are expressed in cell bodies,
peripheral axons, nerve endings as well as in dorsal roots and central terminals of
nociceptive fibres. M channel activity strongly contributes to afferent fibre excitability in
vivo. For instance, intraplantar hind paw injections of the M channel inhibitors trigger
nocifensive behaviour in rats while peripheral injections of M channel enhancers (‘openers’)
produce analgesia. Growing evidence suggests that functional deficiencies of M channels
contribute to multiple painful conditions. Thus, acute, receptor-mediated inhibition of M
channels in nociceptive nerve endings contributes to inflammatory pain while
downregulation of M channel expression has been reported in several models of
neuropathic and cancer pain. Multiple studies report analgesic activity of pharmacological M
channel enhancers in a variety of animal pain models. One M channel opener, flupirtine, is a
clinically used analgesic while a closely related compound, retigabine, is clinically approved
as anticonvulsant. Moreover, growing evidence suggests that M-channel enhancement may
contribute to analgesic activity of some NSAIDs such as celecoxib. Since first recognition of
analgesic activity of M channel enhancing drugs, thousands of new M channel openers were
described and some of them are moving through analgesic drug discovery pipelines. In this
report | will discuss current developments in M channel and pain research as well as the
perspectives of therapeutic targeting of M channels in nociceptors.
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Automated Patch Clamp ion channel technology in chronic pain drug discovery - panacea
or paucity?

Damian C Bell

Charles River Labs, Chesterford Research Park, Saffron Walden, UK.

Automated Patch Clamp (APC) technology was first developed at the start of the millennium.
The increased throughput it afforded promised a new dawn in ion channel recordings: it
offered the potential to overcome the time-consuming, low-throughput bottleneck arising at
manual patch clamp that had long stymied ion channel drug discovery.

Through selected examples, ion channel targets in chronic pain drug discovery using
different APC technologies will be discussed. The first generation of APC included: PatchLiner
(Nanion), PatchXpress (Molecular Devices Corp., MDC), QPatch (Sophion), SyncroPatch96
(Nanion) and lonWorks (MDC). With the field maturing, midway through its second decade,
second generation platforms (APC 2.0) are providing higher throughput, improved fluidics
(e.g. including exchange of intracellular solution) and additional recording capabilities
(current-clamp, temperature control). The impact of the second generation of APC (e.g.
Qube, Sophion; SyncroPatch 384PE, Nanion) and the prospects for chronic pain therapeutics
will be evaluated.
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TRP channels in pain
Lucy F Donaldson
School of Life Sciences, University of Nottingham, Nottingham UK.

TRP channels are fundamental to transduction in many sensory neurons, being involved in
the transduction of noxious heat, cold, and chemical stimuli. As such TRP channels have
been the target of many analgesic drug discovery programmes, but with limited success.
Many pro-nociceptive molecules exert their effects on nociceptive afferents through
stimulation of intra-cellular signalling that modulates ion channel function, including TRP
channels particularly TRPV1 and TRPA1, leading to changes in nociceptor properties such as
lowered activation threshold and increased stimulus-evoked responses.

Both TRPV1 and TRPA1l have been implicated in neuropathic pain and neuronal damage,
particularly in diabetic neuropathy. We have identified novel mechanisms of TRP channel
sensitisation in sensory neurons, through the actions of pro-nociceptive splice variants of
vascular endothelial growth factor-A, and agonists of Receptor for Advanced Glycosylation
End-product (RAGE). TRP channel sensitisation and altered nociception can be blocked in
vitro and in vivo by anti-nociceptive VEGF-A alternative splice variants. We are investigating
the potential of small molecule inhibitors for control of alternative pre-mRNA splicing of
VEGF, and hence modulation of TRP channel function, as a novel analgesic strategy.
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Elevated talk (C002): Targeting changes in inhibitory signalling in chronic pain
Wendy L Imlach, Macdonald J Christie

Discipline of Pharmacology, Sydney Medical School, The University of Sydney, Sydney,
Australia.

Email address of corresponding author: wendy.imlach@sydney.edu.au (W. L.Imlach)

Chronic pain can be difficult to manage with current therapeutics. A large body of evidence
in animal models and humans suggests that chronic pain involves persistent pathological
adaptations, some of which are potential therapeutic targets. Much of the fast inhibitory
neurotransmission in the spinal cord is mediated by glycine, which when removed, results in
the pathological symptoms of neuropathic pain.

This study investigates glycinergic signalling and the effect of GlyT2 inhibitors on spinal cord
nociceptive signalling in a rat model of neuropathic pain.

In this study we used a partial sciatic nerve ligation (PNL) model of chronic pain in adult rats.
Inhibitory synaptic currents were measured in whole-cell voltage-clamp from laminae Il cells.
Tungsten electrodes placed in the inner laminae were used to elicit elPSCs.

We have found that glycinergic neurotransmission is reduced, or occasionally abolished, in a
subset of neurons in the superficial laminae of the dorsal horn of animals with neuropathic
pain. Here, we investigated the effect of GlyT2 inhibitors on these neurons to determine
whether the loss of glycinergic neurotransmission in the neuropathic pain model could be
restored. These inhibitors increase glycinergic neurotransmission by prolonging the synaptic
current.

Our results suggest that inhibition of GlyT2 may be another potential target for neuropathic
pain.

Keywords: neuropathic pain, glycine, GlyT2, spinal cord, dorsal horn
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Hall B:
Different immunopharmacological approaches to treat allergic
diseases

(Organized by Danone-Nutricia Research, Utrecht, the Netherlands and
IUPHAR/Immunopharmacology)
Organizers and chairs:
Francesca Levi-Schaffer (The Hebrew University of Jerusalem, ISRAEL)
Aletta Kraneveld (Utrecht University, The NETHERLANDS)
09:00-12:00
09:00 Pro-resolving mediators: potential new treatment for the allergy and asthma
Oliver Haworth
Barts and the London School of Medicine & Dentistry, UK
09:30 Microbiome manipulation for the management of allergic disorders
Johan Garssen
Utrecht University, The NETHERLANDS
10:00 Activate inhibition and inhibit activation of mast cells and eosinophils with antibodies to
treat allergic diseases
Francesca Levi-Schaffer
The Hebrew University of Jerusalem, ISRAEL
10:30 Coffee break
11:00 Elevated talk (C003): Novel mechanism of action with therapeutic potential: the
chemokine neutraligands for asthma
Nelly Frossard
Université de Strasbourg, FRANCE
(Authors: Nelly Frossard, Frangois Daubeuf, Dominique Bonnet, Dayana Abboud, Virgile
Beckaert, Ali Ouadi, Patrice Marchand, David Brasse, Marcel Hibert, Jean Luc Galzi)
11:15 Elevated talk (CO04): Problems of standardizing specific activity of allergen products
Viacheslav lvanov
Ministry of Health of the Russian Federation, RUSSIA
(Authors: Viacheslav Ivanov, Viacheslav Mosyagin, Vladimir Bondarev, Yury Olefir)
11:30 Elevated talk (C005): Involvement of CXCR6/CXCL16 axis in platelet-leukocyte adhesion to
the dysfunctional arterial endothelium in COPD patients
Patrice Marques
University of Valencia, SPAIN
(Authors: Patrice Marques, Aida Collado, Cristina Rius, Paula Escudero, Cruz Gonzélez,
Emilio Servera, Laura Piqueras, Maria Jesus Sanz)
11:45 Elevated talk (CO06): Galectin-9 promotes ALDH activity in dendritic cells to support the
differentiation of Treg cells in vitro
Aletta Kraneveld
Utrecht University, The NETHERLANDS
(Authors: Sander De Kivit, Atanaska | Kostadinova, Joann Kerperien, Mary E Morgan, Leon
M Knippels, Aletta D Kraneveld, Johan Garssen, Linette Willemsen)
12:00 End of symposium
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Pro-resolving mediators: potential new treatment for the allergy and asthma
Oliver Haworth
Barts and the London School of Medicine & Dentistry, UK

Asthma is a chronic inflammatory disease of the airways that is often un-responsive to
current treatments indicating the need to develop new approaches to treatment. Omega-3
fatty acids have long known to be beneficial to health, but the precise mechanism by which
they dampen inflammation is not been clear. Pro-resolving lipid mediators (PRLMs) derived
from omega-3 fatty acids include resolvins, lipoxins and maresins offer the potential to treat
asthma by dampening inflammation and promoting the resolution of allergic airway
inflammation.

PRLMs accelerate the resolution of allergic airway inflammation in part by regulating innate
lymphocytes such as Natural Killer (NK) cells and innate lymphoid cells (ILCs). Resolvin E1
(RVE1) acted in part through NK cells as depletion of NK cells blunted the ability of RVE1 to
mediate resolution of inflammation. The percentage of NK cells in the peripheral blood of
patients with severe asthma was diminished compared to healthy individuals. ILC2 are
potent producers of pro-inflammatory cytokine IL-13 and the PRLM Lipoxin A4 (LXA4)
inhibited the ability of ILC2 cells to make IL-13. Maresin-1 (MaR1) decreased ILC2 production
of IL-5 and IL-13 and increased the percentage of regulatory T cells within the lung during
allergic airway inflammation. Together these results demonstrate that pro-resolving lipid
mediators have many powerful actions to promote resolution of allergic airway
inflammation.
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Microbiome manipulation for the management of allergic disorders

Johan Garssen

Utrecht Institute for Pharmaceutical Sciences, division Pharmacology, Beta faculty, Utrecht
University, the NETHERLANDS and Nutricia-research Utrecht / SINGAPORE

Prebiotic oligosaccharides, probiotic microbes and combinations thereof (synbiotics) are
more and more accepted as immunomodulatory ingredients for the prevention and or
treatment of immune related disorders such as infections, obesity, certain brain/behavior
disorders and last but not least allergy related disorders such as atopic eczema, food allergy,
asthma, and rhinitis.

The human body has an effective defense system against foreign non-self organisms or
substances. This defense consists of a non-specific first line defense, a non-specific innate
immunity and a specific adaptive immunity. Altogether this is called the immune system
which has the ability to recognize, to remember, to destroy (non-self) cells and/or to
inactivate damaging substances. The intriguing feature of immune development is that it is a
continuous process which never ends. A complex highly flexible organ-system able to react
and change very fast depending on the danger signal at all ages. During pregnancy the
immune system of the unborn baby is educated to inhibit the rejection between mother and
child even if they are so-different. After birth the immune system should develops as fast as
possible in order to recognize self from non-self and react to any other danger signal.
Although there is no consensus at what age the immune system is fully developed compared
to adult immune responsiveness it is generally accepted that the majority of immune
functions reach adult levels during early puberty although scientists agree that the immune
system is never ready and under development during our whole life. Especially during the
first few months of life the immune system changes enormously. For this reason during this
period the immune system is highly susceptible to both positive as well as negative triggers
affecting a healthy immune development. More and more research indicates that early
events on immune development might have serious consequences on immune related
diseases later at adult ages such as allergies, asthma and even autoimmunity. Several factors
are playing a crucial role in immune development and as a consequence immune related
disorders. Genes, epigenetic stimuli, environmental triggers, pollution, infections, and diet
are recognized as example factors playing a pivotal role in immune development especially
during early life. A divers microbiome seems to play a pivotal role in developing and the
maintenance of a healthy balanced immune system. With respect to diet breast milk is the
best early “immune” nutrition with well described immune benefits early and later in life
which might play a role in lowering the incidence of immune related disorders and of
metabolic diseases such as obesity. Unique molecules from breastmilk receives lots of
attention for the development of new concepts for immune regulation involving microbiome
manupilation. Breastmilk prebiotic oligosaccharides or oligosaccharides mimicking
breastmilk oligosaccharides, probiotics and combinations of both pro and prebiotics (called
synbiotics) are extensively studied by many immunologists in order to find out whether
these nutritional ingredients can decrease the incidence and/or severity of immune related
disorders and especially allergy related disorders. Published and peer reviewed data indicate
that these unique ingredients might be a useful tool to manage e.g. allergic disorders in a
preventive as well as therapeutic way. Underlying mechanism indicate a pivotal role for a
divers microbiome. However, not all prebiotics and/or probiotics are similar and
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translational research is a must to select the optimal combination for the best and safest
effect regarding allergy management. The current presentation will focus on some unique
examples containing pro-, pre- or synbiotics with a validated effect on allergy related
features and some other immune related disorders such as HIV and certain cancers.

A European Congress of Pharmacology (EPHAR2016), 26-30 June 2016, Istanbul, TURKEY
Congress Book Version 27.06.2016; Page 44/604



Activate inhibition and inhibit activation of mast cells and eosinophils with antibodies to
treat allergic diseases

Francesca Levi-Schaffer

Institute for Drug Research, School of Pharmacy, Faculty of Medicine, The Hebrew University
of Jerusalem, POB 12065, Jerusalem 91120, ISRAEL

Mast cells (MCs) and eosinophils are the key effector cells of allergic inflammatory diseases
such as asthma, allergic rhinitis, atopic dermatitis (AD), etc. Drugs are available to
downregulate the symptoms of allergy such as anti-histamines or limit the ongoing
inflammation and tissue/organ damage such as corticosteroids. While mild/moderate forms
of allergy are well controlled by a combination of these approaches, severe asthma and AD
remain unmet clinical needs.

In the last decades monoclonal antibodies (mAbs) therapies especially for autoimmune
diseases and cancer have made tremendous progress. In allergy anti-IgE antibodies are
already on the market and useful for some forms of asthma. However a global approach
suitable for most patients and with minimal side effects is warranted.

We have taken a different approach following the discovery of the novel activating receptor
(AR) CD48 and of the inhibitory receptors (IRs) CD300a and Siglec-7 on both MCs and
eosinophils. We reasoned that blocking ARs and stimulating IRs with specific mAbs will
inhibit these cell functions and hence allergy.

We have fully characterized these receptors on mouse and human MCs (bone narrow and
cord blood derived) and eosinophils (bone marrow derived and peripheral blood isolated) by
assessing their expression and signal transduction. For down or upregulating CD48 or Siglec-
7 commercially available blocking or activating mAbs were used, while for CD300a we
synthesized bi-specific Abs to target specifically MCs and eosinophils. We have tested the
anti-inflammatory/anti-allergic properties of the Abs in mouse models of asthma, PCA,
allergic peritonitis and AD.

In vitro we demonstrated that our approach significantly inhibited MC and eosinophil
functions such as degranulation, cytokine production, chemotaxis and in vivo it
downregulated the allergic responses. Therefore mAbs for ARs or IRs specifically expressed
on MCs and eosinophils can be a better pharmacological tool than existing drugs for the
treatment of allergy.
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Elevated talk (C003): Novel mechanism of action with therapeutic potential: the
chemokine neutraligands for asthma

Nelly Frossard’, Frangois Daubeuf?, Dominique Bonnet?, Dayana Abboud?, Virgile Beckaert?,
Ali Ouadi?, Patrice Marchand?, David Brasse?®, Marcel Hibert?, Jean Luc Galzi®

'UMR7200 Laboratoire d'Innovation Thérapeutique, Faculté de Pharmacie, lllkirch, France.
’lmabio, CNRS Cronenbourg, Strasbourg, France.

>UMR7242, Biotechnologie et signalisation cellulaire, Ecole Supérieure de Biotechnologie,
Ilikirch, France.

Email address of corresponding author: nelly.frossard@unistra.fr (N. Frossard)

The CXCL12 chemokine and its receptors CXCR4-CXCR7 are involved in normal tissue
patterning, as well as in the physiopathology of inflammatory diseases, including allergic
asthma. We recently reported in a murine model of airway hypereosinophilia, the anti-
inflammatory action of a non-peptidic CXCL12 neutraligand, chalcone 4. We synthesized an
123l-chalcone 4, exhibiting similar activities to chalcone 4, to visualize its bioavailability
when administered intranasally. We show rapid elimination of 123I-chalcone 4 from the lung
in less than 30 min (97+2%), and elimination in the bile, feces and urine. PK analysis confirms
the elimination half-life (T/2<5 min) in the lung. This is concomitant to a decrease in CXCL12
in lung (-20£3%), and its increase in blood (x1000), suggesting draining of the neutraligand
and CXCL12 from the lung. Although chalcone 4 is eliminated, we report the inhibition of all
features of asthma: airway hyperresponsiveness (-45+7%), inflammatory cell recruitment, in
particular eosinophils (-54+2%) and M1 macrophages (-65+4%), and remodeling with
decreased mucus hypersecretion (-84+2%) and collagen deposition (-78+8%). In addition, we
show an inhibition of the alveolar macrophage M1-M2 polarization accompanied by
inhibition of cytokine release ex vivo in response to ovalbumin or to CXCL12 itself, suggesting
a role of the macrophage in modulating the recruitment of eosinophils. In conclusion, the
CXCL12 neutraligand binds endogenous CXCL12 to prevent binding to its receptor and
glycosaminoglycans, thereby collapsing the extracellular density gradient of CXCL12 to
escape the immune response, and inhibits macrophage activation and differentiation in
response to allergen.

Keywords: respiratory system, asthma, inflammation, anti-inflammatory strategy
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Elevated talk (C004): Problems of standardizing specific activity of allergen products
Viacheslav Ilvanov, Viacheslav Mosyagin, Vladimir Bondarev, Yury Olefir

Federal State Budgetary Institution “Scientific Centre for Expert Evaluation of Medicinal
Products” of the Ministry of Health of the Russian Federation, Moscow, Russia.

Email address of corresponding author: ivanov@expmed.ru (V. lvanov)

At present there is not a uniform system of allergen products standardization. Currently
manufactured allergen products are standardized in units reflecting the extent of their total
allergenic activity. Different approaches to standardization of allergen products complicate
comparative assessment of allergenic activity of products that are produced by different
manufacturers. For instance, American allergen products are standardized in BAU
(Bioequivalent Allergy Units), European products — in BU (Biological Units), IU (International
Units), IR (Index of reactivity) and other units. Most producers use in vitro methods (e.g.
enzyme-linked immunosorbent assay, radioallergosorbent test inhibition) and a well-
characterised internal reference product to measure allergenic activity.

Allergen products manufactured in Russia are standardized in PNU (Protein nitrogen Units).
However this parameter which describes the content of protein in allergenic material does
not reflect true allergenic activity of product, does not guarantee the consistency of activity
across different batches and complicates dosing during allergen-specific immunotherapy.
Therefore it is necessary to standardize therapeutic allergen products in units of allergenic
activity, develop standards of allergenic activity and common requirements for allergen-
specific sera used in allergen standardization studies.

The standardization of therapeutic allergen products includes, among other things, the
demonstration of the presence of main allergens in a product. Therefore, it is necessary to
consider the use of competitive binding of allergen-specific Igk antibodies for assessing
activity of allergen products produced in Russia and for developing an assay for
determination of main allergenic components.

Therapeutic allergen products manufactured with regard to individual indications for a
particular patient are becoming increasingly popular in many countries. Development of
requirements for quality control of allergen products tailored to a particular patient is also a
pressing problem in Russia.

The use by Russian manufacturers of modern approaches to allergen products quality
assessment will increase safety and efficacy of allergen-specific immunotherapy of allergic
diseases.

Keywords: allergen products, allergenic activity, standardization

7" European Congress of Pharmacology (EPHAR2016), 26-30 June 2016, Istanbul, TURKEY
Congress Book Version 27.06.2016; Page 47/604



Elevated talk (C005): Involvement of CXCR6/CXCL16 axis in platelet-leukocyte adhesion to
the dysfunctional arterial endothelium in COPD patients

Patrice Marques®, Aida Collado®, Cristina Rius®, Paula Escudero®, Cruz Gonzélez?, Emilio
Serveraz, Laura Piquerasz, Maria Jesus Sanz’

'Department of Pharmacology, Faculty of Medicine, University of Valencia, Valencia, Spain.
’Institute of Health Research INCLIVA, University Clinic Hospital of Valencia, Valencia, Spain.
Email address of corresponding author: trice.marques@gmail.com (P. Marques)

Cardiovascular disease (CVD) is a major co-morbidity in chronic obstructive pulmonary
disease (COPD), yet the pathways involved in its development remain unknown. Therefore,
the potential link between CXCR6/CXCL16 axis and COPD-induced endothelial dysfunction
were investigated. Whole blood from 21 COPD patients and 15 age-matched controls was
analysed by flow cytometry. Platelet activation (P-selectin expression and circulating PAC-1+
platelets) and CXCR6 and CXCL16 expression was determined. CXCR6 expression on different
leukocyte subsets was also evaluated. Parallel-plate flow chamber assay was employed to
evaluate platelet-leukocyte and leukocyte adhesion to cigarette smoke extract (CSE)-
stimulated arterial endothelium. Flow cytometry analysis revealed that COPD patients
presented greater numbers of activated circulating platelets (PAC-1+) with increased
expression of P-selectin, CXCL16 and CXCR6 compared with age-matched controls.
Additionally, COPD patients presented augmented numbers of platelet-neutrophil, platelet-
monocyte and platelet-lymphocyte aggregates than age-matched control subjects. This
correlated with enhanced platelet-leukocyte and leukocyte adhesiveness to CS extract (CSE)-
stimulated arterial endothelial cells and was partly dependent on endothelial CXCL16 up-
regulation and increased CXCR6 expression on platelets and leukocytes. We provide the first
evidence that increased CXCR6 expression on circulating platelets and leukocytes from COPD
patients may constitute a prognostic marker for adverse cardiovascular events.

Keywords: cigarette smoke, chemokines, arterial dysfunction, platelets-leukocytes,
endothelium
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Elevated talk (C006): Galectin-9 promotes ALDH activity in dendritic cells to support the
differentiation of Treg cells in vitro

Sander De Kivit', Atanaska | Kostadinova®, Joann Kerperienl, Mary E I\/Iorganl, Leon M
Knippelsz, Aletta D Kraneveld®, Johan Garssen?, Linette Willemsen®

!Division of Pharmacology, Utrecht Institute for Pharmaceutical Sciences, Utrecht University,
The Netherlands

’Danone Nutricia Research, Utrecht, The Netherlands.

Email address of corresponding author: a.d.kraneveld@uu.nl (A. D.Kraneveld)

Intestinal epithelial cells (IEC) are known to drive the development of Treg responses by
promoting the development of aldehydedehydrogenase (ALDH) expressing CD103+
tolerogenic dendritic cells (DC). IEC express and secrete galectin-9 which is promoted by
short-chain galacto-oligosacharides and long-chain fructo-oligosaccharides (GF). While
galectin-9 may support a Treg response, it is not known whether IEC-derived galectin-9
induces Treg cell differentiation via DC.

HT-29 and T84 IEC transwell cultures were basolaterally exposed to human TNF-alpha and
IFN-y. After overnight culture, IEC were washed and apically exposed to 5 uM TLR9 ligand
(CpG) in presence or absence of 0.5%w/v of a 9:1 mixture of GF for 24h. Basolateral
conditioned medium was collected and stored at -200C.

Human monocyte-derived DC (moDC) and bone marrow-derived DC (BMDC) from Balb/c
mice were differentiated in the presence of recombinant galectin-9 or conditioned medium
from IEC. Tim3Fc fusion protein was used to neutralize galectin-9. DC expression of CD103
and ALDH activity was determined by flow cytometry (FACS) and the capacity of DC to
induce functional Treg cells (allogenic DC-T cell cultures and suppression assay) was
assessed. MAPK and PI3K inhibitors were used to study signaling cascades in galectin-9
exposed BMDC.

ALDH activity was increased in moDC and BMDC differentiated in the presence of galectin-9,
while the expression of CD103 remained unaltered. In addition, moDC exposed to galectin-9
or IEC-conditioned medium showed increased capacity to induce Treg cell differentiation
with suppressor activity in vitro. The latter could be block by galectin-9 neutralization. The
induction of ALDH activity in BMDC by galectin-9 was dependent on MAPK p38 and PI3K
signaling pathways.

Treg cell induction by galectin-9 is dependent on ALDH activity in DC. These data contribute
to gain insight in the molecular mechanisms by which IEC-derived galectin-9 induced by TLR9
supports tolerance induction in the intestinal mucosa.

reg

Keywords: dendritic cell, intestinal epithelial cell, T cells, galectin-9
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Hall C:
EPA/DHA: Cardiovascular health and omega-3 long-chain PUFASs

(Organized by GOED, Global Organization for EPA and DHA omega3s)

Organizers and chairs:

Gerard Bannenberg (GOED (Global Organization for EPA and DHA omega3s), USA)
Ali Moderrisoglu (Sifar Pharmaceuticals, TURKEY)

09:00-12:00

A current view of the relation of lipid intake to cardiovascular health, including the
bioavailability of various lipid forms

Rob Winwood

DSM Nutritional Products, SWITZERLAND

Overview of the evidence for omega-3 LCPUFA and cardiovascular health

Philip Calder

University of Southampton, UK

Elevated talk (CO08): Niacin and olive oil promote the skewing to M2 phenotype in bone
marrow-derived macrophages of mice with metabolic syndrome

Maria C Naranjo

Instituto de la Grasa, CSIC, SPAIN

(Authors: Maria C Naranjo, Sergio Montserrat De La Paz, Sergio Lopez, Rocio Abia,
Francisco J.g. Muriana, Beatriz Bermudez)

Coffee break

CYP450 epoxygenases as sources of protective omega-3 lipid mediators in vascular
inflammation and resolution

David Bishop-Bailey

University of London, UK

Omega-3 Index - why the omega-3 status matters

Clemens Von Schacky

University of Munich, GERMANY

End of symposium
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A current view of the relation of lipid intake to cardiovascular health, including the
bioavailability of various lipid forms

Rob Winwood

DSM Nutritional Products, Kaiseraugst, SWITZERLAND and chair of the GOED science
committee.

The overall efficiency of fat absorption in human adults is about 95%, more or less
independent of the amount of fat consumed. However, the qualitative nature of the dietary
fat influences overall efficiency. In general, efficiency increases with the degree of fatty acid
unsaturation and reduces with overall chain length (1). The entire process of digestion and
absorption of fats will typically take 16-24 hours. Ingested fats are predominately
triglycerides (TAG). These are insoluble and need to be hydrolysed and emulsified before
they can be transferred to the cells lining the intestinal wall (enterocytes). The TAG’s are
converted into monoacylglycerols (MAG’s) and free fatty acids (FFA’s) to facilitate
absorption. They are then usually packed into chylomicrons with other lipids and proteins
and transported via the lymphatic system to the blood. The physical nature of fats in foods
and supplements can affect their rate of digestion.

The marine omega-3 polyunsaturated fatty acids eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) have a range of benefits for cardiovascular health, including
reducing blood pressure and blood triglyceride levels. There is considerable controversy as
to whether the commercially available forms of DHA and EPA oils vary in their bioavailability.
It seems plausible that phospholipid (PL) fat forms will be metabolized faster than TAG
forms, but this is probably not relevant to long-term tissue uptake. A comparative study (2)
in 2015, failed to find significant differences of uptake into red blood cells of PL, TAG and the
ethyl ester form (the latter being form of choice in Rx Blood Triglyceride/blood pressure
lowering pharmaceutical preparations).

In 2016, the GOED (Global Organisation of EPA and DHA omega-3s) has reviewed the current
scientific evidence as regards intake and risk of cardiovascular disease and made the
following recommendations:For the healthy adults, a daily intake of 500mg per day of EPA
and DHA will lower the risk of coronary heart disease (CHD). For secondary prevention of
CHD, a daily intake of a minimum of 1,000mg per day of EPA and DHA is required (3).
http://www.goedomega3.com/healthcare

References:
1. Shils ME et al. (eds) Modern Nutrition in Health and Disease, 9" ed., Chap. 4, 1999

2. Yurko-Mauro K et al. Lipids in Health and Disease, 2015, 14:99
3. Menayang A, “GOED recommends 500 mg of Omega 3 daily”, Nutra-ingredients.com 7" April
2016
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Overview of the evidence for omega-3 LCPUFA and cardiovascular health
Philip C. Calder
Faculty of Medicine, University of Southampton, Southampton, UK

Fatty fish, other seafood, fish oils and their concentrates, and some algal oils are sources of long
chain, highly unsaturated omega-3 fatty acids (O3LCPUFA). Functionally the most important
O3LCPU

FA appear to be eicosapentaenoic acid (EPA) and docosahexaenoioc acid (DHA), although roles
for docosapentaenoic acid (DPANn-3) are emerging. Intakes of EPA and DHA are typically low and
much below what is recommended. Increased intakes are reflected in greater incorporation into
blood lipid, blood cell and tissue (including heart) pools. Increased content of EPA and DHA can
modify the structure of cell membranes and also the function of membrane proteins. EPA and
DHA also modify the production of lipid mediators and through effects on cell signaling can alter
patterns of gene expression. Through these actions EPA and DHA act to beneficially modify a
number of risk factors for cardiovascular disease (CVD) including blood pressure, platelet
reactivity and thrombosis, plasma triglyceride concentrations, vascular function, heart rate and
heart rate variability, and inflammation. Consistent with these effects, epidemiological studies
show an inverse association between EPA and DHA intake or status and risk of cardiovascular
morbidity and mortality. Thus, there is a key role for O3FA in prevention and slowing progression
of cardiovascular disease. Furthermore, some, but not all, supplementation studies with O3FA
have demonstrated reduced mortality in at risk patients, such as post-myocardial infarction,
indicating a therapeutic role. Meta-analyses based upon the inconsistent evidence base produce
mixed findings. This will be further explored.
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Elevated talk (C008): Niacin and olive oil promote the skewing to M2 phenotype in bone
marrow-derived macrophages of mice with metabolic syndrome

Maria C Naranjo?, Sergio Montserrat De La Paz’, Sergio Lopezl, Rocio Abia®, Francisco J.g.
Muriana®, Beatriz Bermudez’

1Laboratory of Cellular and Molecular Nutrition, Instituto de la Grasa, CSIC, Spain.
’Department of Pharmacology, Faculty of Pharmacy, University of Seville, Spain.

Email address of corresponding author: delapaz@us.es (M. C.Naranjo)

Metabolic syndrome (MetS) is associated with obesity, dyslipemia, type 2 diabetes and
chronic low-grade inflammation. The aim of this study was to determine the role of high-fat
low-cholesterol diets (HFLCDs) rich in SFAs (HFLCD-SFAs), MUFAs (HFLCD-MUFAs) or MUFAs
plus omega-3 long-chain PUFAs (HFLCD-PUFAs) on polarisation and inflammatory potential
in bone marrow-derived macrophages (BMDMs) from niacin (NA)-treated Lepob/obLDLR-/-
mice.

Animals fed with HFLCD-SFAs had increased weight and serum triglycerides, and their
BMDMs accumulated triglycerides over the animals fed with HFLCD-MUFAs or -PUFAs.
Furthermore, BMDMs from animals fed with HFLCD-SFAs were polarised towards M1
phenotype with functional competence to produce pro-inflammatory cytokines, whereas
BMDMs from animals fed with HFLCD-MUFAs or -PUFAs were skewed to anti-inflammatory
M2 phenotype.

These findings open opportunities for developing novel nutritional strategies with olive oil as
the most important dietary source of MUFAs (notably oleic acid) to prevent development
and progression of metabolic complications in the NA-treated MetS.

Keywords: olive oil, niacin, bone marrow-derived macrophages, metabolic syndrome,
inflammation
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CYP450 epoxygenases as sources of protective omega-3 lipid mediators in vascular
inflammation and resolution

David Bishop-Bailey

Comparative Biomedical Sciences, Royal Veterinary College, University of London, Royal
College Street. London, W1 OTU. UK.

A number of lipid mediators are known to contribute to cardiovascular health, inflammation
and inflammatory resolution. Fatty acid metabolites produced by CYP450 enzymes are of
considerable current interest. Altering diet with omega-3 lipid supplementation
(docosahexaenoic acid, and eicosapentaenoic acid) strongly elevates circulating omega-3
derived CYP450 products in humans and animal models. Elevating the levels of endogenous
CYP450 products by disrupting (knockout) or inhibiting the enzyme soluble epoxide
hydrolase, reduces atherosclerosis development, abdominal aortic aneurysm formation,
dyslipidaemia, hypertension and diabetes in different mouse models. Using targeted
lipidomics we find CYP450-dervied epoxy-oxylipins from arachidonic acid, linoleic acid,
eicosapentaenoic acid and docosahexaenoic acid are produced by vascular and inflammatory
cells and are regulated by inflammatory stimuli. These CYP-derived oxylipins regulate
vascular cell inflammation, and inflammatory resolution, in particular by targeting migration
and activation of cells of the monocyte linage. The contribution of omega-6 and in particular
omega-3 derived CYP450 products to these anti-inflammatory processes will be discussed.

7" European Congress of Pharmacology (EPHAR2016), 26-30 June 2016, Istanbul, TURKEY
Congress Book Version 27.06.2016; Page 54/604



Omega-3 Index - why the omega-3 status matters
Clemens von Schacky
Omegametrix, Martinsried, and Preventive Cardiology, University of Munich, both GERMANY

The Omega-3 Index has been defined as the percentage of eicosapentaenoic acid (EPA) plus
docosahexaenoic acid (DHA) in erythrocytes, as determined with a specific and highly
standardized analytical method. The availability of this method has sparked the interest of
many scientific groups and large companies, which so far resulted some 200 publications,
and some 50 ongoing research projects all over the world. Results demonstrated that
erythrocytes represent all other human cells so far investigated in EPA plus DHA, and thus
the status of an individual in EPA plus DHA. A low Omega-3 Index has been demonstrated to
be a novel biomarker for cardiovascular risk according to the criteria of the American Heart
Association. In the design of large intervention trials with cardiovascular endpoints with EPA
plus DHA, the Omega-3 Index was not included, and therefore issues like baseline levels and
bioavailability were ignored, which explains their overall neutral results. However, other
cardiac diseases, like congestive heart failure, are characterized by a low Omega-3 Index,
and the pertinent trial with EPA plus DHA was positive. This raises the hopes for new trials in
the cardiovascular field, based on the Omega-3 Index.

Brain structure and function also depend on EPA and DHA. A low Omega-3 Index has been
demonstrated in issues of brain development or cognition and in diseases like attenttion-
deficit hyperkinetic disorder or major depression. Meta-analyses of pertinent intervention
trials clearly demonstrate positive effects of EPA plus DHA in these issues of brain health.
Interestingly, in some trials, it has been demonstrated that EPA plus DHA decelerate
“physiologic” ageing of brain and muscle, pointing to a deficit in EPA and DHA as an
underlying cause. Such a deficit can be found in many Western countries, and diagnosed
only with the Omega-3 Index.
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Targeting coding and non-coding RNAs in pharmacological
research

(Organized by Turkish Pharmacological Society)

Organizers and chairs:

Bahar Tunctan (Mersin University Faculty of Pharmacy Department of Pharmacology)
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Targeting miRNAs in the treatment of cardiovascular and renal diseases

Bahar Tungtan

Mersin University, TURKEY

Targeting the store-operated calcium entry

Metiner Tosun

izmir University of Economics, TURKEY

miRNAs as biomarkers for early diagnosis of certain diseases

Mehmet Sami Serin

Mersin University, TURKEY

Coffee break

Elevated talk (C009): The effect of S-nitrosoglutathione (GSNO) in a rat model of
isoproterenol induced myocardial infarction

Deniz Kaleli Durman

istanbul University, TURKEY

(Authors: Deniz Kaleli Durman, Ugur Aksu, Duygu Terzioglu, Isik Ikbal Baris, Dilek Yilmaz
Bayhan, Birsel Sonmez Uydes Dogan)

Elevated talk (C010): Protective and therapeutic effects of doxycycline against renal
ischemia-reperfusion injury in rats

Mustafa Sagir

Gaziosmanpasa University, TURKEY

(Authors: Mustafa Sagir, Hakan Parlakpinar, Fatih Oguz, Alaaddin Polat, Gul Pelin Odabasi)
Elevated talk (C011): PYK2 as a therapeutic target for myocardial infarction

Sofia Iris Bibli

National and Kapodistrian University of Athens, GREECE

(Authors: Sofia Iris Bibli, Zongmin Zhou, Sven Zukunft, Beate Fisslthaler, loanna Andreadou,
Csaba Szabo, Peter Brouckaert, Ingrid Fleming, Andreas Papapetropoulos)

Elevated talk (C012): The effect of beta 3-ARs on Na+/K+-ATPase in cardiac hypertrophy
Gizem Kayki Mutlu

Ankara University, TURKEY

(Authors: Gizem Kayki Mutlu, Ebru Arioglu Inan, Irem Karaomerlioglu, Vecdi Melih Altan)
End of symposium
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Targeting miRNAs in the treatment of cardiovascular and renal diseases
Bahar Tungtan
Department of Pharmacology, Faculty of Pharmacy, Mersin University, Mersin, TURKEY

MicroRNAs (miRNAs) are a family of small noncoding RNA species that post-transcriptionally
regulate gene expression by binding to their target messenger RNAs (mRNAs), leading to
mRNA degradation, suppression of translation, or gene activation. miRNAs have been
implicated in a variety of processes such as cell proliferation, differentiation, migration,
invasion, immune response, inflammation, apoptosis, angiogenesis, and metastasis. In
recent years, the diagnostic and prognostic value of circulating miRNAs as biomarkers have
been proved for several diseases, including cardiovascular and renal diseases as well as
different types of malignancies, diabetes mellitus, stroke, infectious diseases, and
pregnancy. Since miRNAs are up- or down-regulated in several disease states, the miRNA-
based drug is required to reduce or enhance the miRNA expression for the particular
therapeutic purpose. Antagomirs (also called anti-miRs or blockmirs), one of a novel class of
chemically engineered oligonucleotides, have been used to silence miRNA expression by
preventing other molecules from binding to a desired site on a mRNA molecule. Conversely,
agomirs (also called miRNA mimics) are small, chemically modified double-stranded RNAs
that mimic endogenous miRNAs and enable miRNA functional analysis by up-regulation of
miRNA activity. The present lecture is intended to highlight the rationale for the use of
antagomirs or agomirs for preventing the consequences of ischemic or inflammatory
cardiovascular and renal diseases.
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Targeting the store-operated calcium entry

Metiner Tosun

Dept. of Pharmacology, Faculty of Medicine, Izmir University of Economics, 35330 Izmir,
TURKEY

Receptor- and store-operated Ca** (SOC) channels play important roles in the regulation of
intracellular Ca®* homeostasis in vasculature. Proteins coded by canonical subfamily of the
transient receptor potential (TRPC) genes are suggested to participate in both channel types.
Among the family, TRPC1 and TRPC6 are the most predominant members expressed in
vascular smooth muscle cells (VSMCs). Altered expression pattern of TRPC genes appear to
have significant functional consequences in blood vessels. Due to our early observation
regarding a conditional coupling of SOC entry to contraction in rat aorta, we further
monitored changes in TRPCs’ expression in longitudinal aging model to find out a possible
association with age related changes in vascular responses. Upon observing TRPC1
downregulation and TRPC6 upregulation with aging, we silenced TRPC1 in A7r5 embryonic
rat VSMCs to see if there is a cross-talk. Data showed the existence of a reciprocal expression
pattern between the two and unexpected elevation in SOC. Based on these observations in
rats, we investigated whether this interaction is also operational in man. For this purpose,
TRPC1 silencing and TRPC1 overexpression (OE) vector-transfected primary human aortic
smooth muscle cells (HASMCs) cells were used in expressional and functional analyses.
Transcriptome analysis of TRPC1-OE cells showed at least 1.5-fold-change in 155 transcripts
involved in different signaling pathways. Furthermore, at least twenty candidate miRNAs
were detected for HASMCs via next generation sequencing. In fura-2-loaded and TRPC1-
knocked-down cells, SOC was also elevated two fold. Real time cellular analysis showed
antiproliferative and proliferative effects of TRPCl-silencing and overexpression,
respectively. In summary TRPC1 might be a regulatory channel subunit of SOC in VSMCs as
we also observed in Huh7 hepatocellular carcinoma and A7r5 rat aortic cell lines. Supported
by The Scientific and Technological Research Council of Turkey (TUBITAK, 1035176, 1045568,
1085072 and 110S096 to MT).
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miRNAs as biomarkers for early diagnosis of certain diseases

Mehmet Sami Serin

Mersin University Faculty of Pharmacy, Department of Pharmaceutical Microbiology,
TURKEY

MicroRNAs (miRNAs) are a class of short non-coding RNA molecules. They have attracted
significant attention from biomedical research communities over the past two decades.
Facilitated by high-throughput genomics and bioinformatics in conjunction with traditional
molecular biology techniques and animal models, miRNA research is now positioned to make
the transition from laboratories to clinics to deliver profound benefits to public health.
MicroRNAs (miRNAs) are small, however important regulators of post-transcriptional gene
expression that have been linked to various cellular processes. Alterations of miRNAs are
associated with a number of disease pathologies. With over 5000 miRNAs discovered in
humans to date, many of them have already been implicated in common human disorders
such as cancer, viral diseases, immune-related diseases, Neurodegenerative diseases.
miRNAs have important potential to becoming the next generation of diagnostics and
therapeutics.

Biomarker potential of several miRNAs for the early diagnosis of hepatocellular carcinoma
related with HBV and HCV infections will be focused in this presentation.
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Elevated talk (C009): The effect of S-nitrosoglutathione (GSNO) in a rat model of
isoproterenol induced myocardial infarction
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S-nitrosothiols (RSNOs) are thought to represent a circulating endogenous reservoir of NO,
and may have potential as donors of NO. Although NO is clearly established as a mediator of
cardioprotection, there are few studies that have examined the role of RSNOs in
cardioprotection. In this study, we aimed to investigate the effect of S-nitrosoglutathione
(GSNOQ) as an NO donor in a rat model of myocardial infarction.

Myocardial infarction in rats was induced by subcutaneous injection of isoproterenol (ISO, 85
mg/kg, s.c.) on 1st and 2nd days with an interval of 24h. Male wistar rats (300-350g) were
divided into four groups (n=8); 1) Control, 2) ISO (85mg/kg, sc), 3) ISO (85mg/kg,sc) + GSNO
(5mg/kg,i.p.), 4) GSNO (5mg/kg,i.p.). At the end of the administration period,
electrocardiogram (ECG) changes were monitored in rats. Moreover, plasma levels of;
Troponin-| for the assessment of myocardial infarction; IL-1beta for determining cytokine
profiling and also the histopathological examination of the heart tissues was performed.
Additionally, glycocalyx integrity was evaluated by measuring the plasma hyaluronan levels.

Plasma levels of Troponin-I, IL-1beta and hyaluronan levels were significantly increased by
ISO administration. Whereas, GSNO-administrated group displayed lower plasma levels of
these reagents similar to that of control values. However, with the administration of GSNO in
ISO treated group; plasma troponin levels tended towards decrease although no significant
difference was evident, IL-lbeta levels were significantly decreased (p<0.05) while,
hyaluronon levels were found unchanged compared to corresponding values in ISO group.
GSNO administration did not produce any histological improvement in comparison to 1SO
group.

Although GSNO administration partly restored the cell compartment but not the glycocalyx,
it seems to have a protective effect on myocardial infarction. A better understanding of the
mechanism regulating the cardioprotective effect of NO and the possible role of GSNO in
cardioprotection may provide new therapeutic opportunities and targets for cardiovascular
diseases

Keywords: S-nitrosoglutathione, GSNO, myocardial infarction, isoproterenol
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ischemia-reperfusion injury in rats
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Ischemia-reperfusion (I/R) injury to native kidneys results from pathological processes that
cause organ hypo-perfusion such as trauma, dehydration and sepsis. I/R injury is a leading
cause of acute kidney injury and describes a major clinical problem with high combined
levels of morbidity and mortality. This study was designed to investigate the protective and
therapeutic effects of doxycycline (DOX), a member of the tetracycline family of antibiotics
with antioxidant properties, on renal damage induced by renal I/R in rats.

Thirty-two Wistar albino rats were randomly distributed into four groups: (1) sham group, in
which the rats only underwent right nephrectomy (n=8); (2) right nephrectomy and left renal
ischemia (1h) and reperfusion (24h) group (I/R) (n=8); (3) right nephrectomy and 10 mg/kg
DOX i.p. before left renal ischemia (1h) and reperfusion (24h) group (DOX+I/R) (n=8); (4)
after right nephrectomy, left renal ischemia (1h) and 10 mg/kg DOX i.p. before reperfusion
(24h) group (I/R+DOX) (n=8). At the end of the study, malondialdehyde (MDA), superoxide
dismutase (SOD), catalase (CAT), glutathione peroxidase (GPX), total oxidative status (TOS),
total antioxidant capacity (TAC), were assayed in the kidney tissue. Also, blood levels of urea
nitrogen (BUN) and creatinine (Cr) were determined.

In the I/R group, tissue MDA and TOS levels were found to be significantly higher, whereas
SOD, CAT and GPX levels were lower when compared to the sham group. Also in this group
BUN and Cr levels were found as significantly elevated. DOX treatment significant decrease
in the MDA production and TOS levels when compared to the I/R group (Table 1).

According to our results, it is possible to say that apart from its antibiotic effects, DOX
provides protective and therapeutic effects on I/R-induced renal injury in rats by inhibiting
oxidative stresss and lipid peroxidation.

Keywords: doxycycline, renal ischemia-reperfusion, oxidative stress, antioxidant, rat
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Table 1. Oxidative and antioxidative status of the kidney and blood levels of urea nitrogen (BUN) and
creatinine (Cr).

Groups MDA TOS TAC SOD CAT GPX BUN Cr
nmol/g mmol mmol U/mg K/g U/mg (mg/dL) | (mg/dL)
tissue H202 Trolox protein protein protein Mean +¥SD | Mean *SD

equivalent | equivalent
/g protein | /L

1. Sham 21.38% 7.11+ 0.94+ 0.83+ 30.31t 106.35% 26.75% 0.62+
6.01 1.29 0.09 0.06 4.38 11.74 3.69 0.04

2.1/R 32.92+ 13.94+ 0.84+ 0.70+ 19.52+ 76.60% 152.50+ 2.36%
6.80* 5.28* 0.11 0.09* 3.51* 5.89* 26.87* 0.65*

3. DOX+I/R|21.21+ 9.24+ 0.89+ 0.66+ 23.12+ 78.41% 155.87+ 2.49+
6.34** 2.27** 0.06 0.04* 3.46* 5.91* 24.92%* 0.56*

4.1/R+DOX | 24.5% 7.25+ 0.86+ 0.68+ 24.52+ 76.55+ 154.25+ 2.55¢+
7.42%* 1.51%* 0.068 0.06* 5.21* 6.52* 28.28* 0.86*

*p<0.05 vs Sham; **p<0.05 vs I/R. Results are presented as meanzSD.
DOX: Doxycycline; MDA: Malondialdehyde; TOS: Total oxidative stresss; TAC: Total antioxidative capacity; SOD:
Superoxide dismutase; CAT: Catalase; GPX: Glutathione peroxidase; BUN: Blood urea nitrogen; Cr: Creatinine.
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Elevated talk (CO11): PYK2 as a therapeutic target for myocardial infarction
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Although endothelial nitric oxide (NO) synthase (eNOS) is known to play a protective role
against reperfusion injury, the molecular mechanisms regulating eNOS activity during
ischemia/reperfusion (I/R) injury are only partially understood. Herein, we investigated the
effect of PYK2 kinase, a negative regulator of eNOS activity, in myocardial injury. Oxidative
stress injury (H202) in differentiated H9c2 cardiomyocytes increased phosphorylation of
PYK2 on its activator site and promoted eNOS phosphorylation on Y657 and S1177.
Phosphorylation of eNOS on Y657 was the result of a direct PYK2 action, while for S1176 is
was mediated by the PI3K/Akt cascade. Activity assays demonstrated that Y657 exerts a
dominant effect on eNOS activity, limiting enzyme activity when both Y657 and S1177 were
phosphorylated. Cell viability assays revealed increased cell survival under either oxidative
stresss or oxygen-glucose deprivation/recovery injury upon PYK2 inhibition; this effect was
reversed by inhibiting NO production. In vivo ischemia-reperfusion activated PYK2 during
early reperfusion, leading to eNOS phosphorylation on Y656 and reduced NO output, as
judged by the low tissue cGMP levels. Pharmacological blockade of PYK2 (PF-431396; 5ug/g
iv prior to ischemia) alleviated eNOS inhibition and prevented cardiac damage following I/R
in wild-type (17.9%+1.8% PYK2-inhibited group vs 45.4%+3.9% control group), but not in
eNOS KO mice (59.3%+2.0% PYK2 inhibited group vs 56.2%*3.7% control group). Our studies
identify PYK2 as a pivotal regulator of eNOS function in myocardial infarction and propose
this kinase as a novel therapeutic target for cardioprotection.

Keywords: nitric oxide, PYK2, cardioprotection
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Elevated talk (C012): The effect of beta 3-ARs on Na+/K+-ATPase in cardiac hypertrophy
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Beta 3 adrenoreceptors (B3-ARs), which mediate negative inotropic effects, are known to be
upregulated in cardiac pathologies associated with sympathetic overactivation and their
effects become more prominent. Bs:-ARs are shown to stimulate cardiac Na*/K* pump in
healthy heart. However, their effects on the pump in the presence of a cardiac pathology are
still not known. For this purpose, we aimed to investigate the effects of B3-ARs on Na*-K+
pump in hypertrophy related to sympathetic overstimulation.

Rats were divided into three groups: control (sham), noradrenaline-treated,
noradrenaline+BRL treated groups. Rats received noradrenaline (4 mg/kg/day) and BRL
37344 (10 mg/kg/day) for 14 days. Cardiac function of these rats was investigated by the
method of left ventricle pressure-volume analysis. Basal hemodynamic parameters and load-
independent functional indexes were calculated. After isolating heart plasma membrane
exctracts, enzymatic Na'/K*-ATPase activity was assessed. Finally, protein expression levels
were measured in whole heart lysates.

Systolic function parameters ESP and dPmax, diastolic function parameter EDP were found
to be increased and dPmin to be decreased in noradrenaline-treated rats with higher heart
weight/body weight ratio. Heart rate was also increased in these rats. Moreover, load-
independent contractility indexes PRSW, Ees and stiffness were increased in hypertrophic
rats. On the other hand, BRL 37344 improved these parameters. Na*/K* pump activity was
also increased in hypertrophic rats. Na'/K" pump activity returned to control values with BRL
37344 treatment. Moreover, ANP, which is an hypertrophy marker, was increased with
hypertrophy and decreased with B3-AR stimulation. In hypertrophic rats, an increase was
observed in B3-AR expression which was decreased by BRL treatment.

Our study which shows spesific in vivo B3-AR agonism has an antihypertrophic effect via the
stimulation of Na’/K" pump may be a promising therapeutic option for hypertrophy and
provides better understanding of the pathophysiology of hypertrophy.

Keywords: hypertrophy, Na+/K+ ATPase, beta 3-AR, noradrenaline, pressure-volume analysis
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Oral Presentation Sessions (13:30-15:00)

Oral Presentation Session 1, Hall A
Neuropharmacology / Psychopharmacology; Obesity and Metabolic Diseases(C037-C042)

Chairs: Charis Liapi (National and Kapodistrian University of Athens, Greece)
Ahmet Ulugdl (Trakya University, Turkey)

13:30 C037: Unilateral AAV-mediated alpha-synuclein overexpression model of Parkinson
disease’s to study motor and cognitive dysfunction
Banu Cahide Tel, Sevgi Ugur Mutluay, Elif Cinar, Gl Yalgin Cakmakli, Esen Saka, Ayse
Ulusoy, Biilent Elibol

13:45 C038: Continuity of antipsychotic prescription in a homeless cohort: results of a
randomized controlled trial
Stefanie Nadya Rezansoff, Julian Myles Somers, Akm Moniruzzaman

14:00 C039: The effect of acute stress and the role of mineralocorticoid and glucocorticoid
receptors present in the prefrontal cortex in the memory extinction learning
Jessica Rosa, Daniela Lescano Martins Uliana, Leandro Antero Da Silva, Leonardo Barbosa
Moraes Resstel

14:15 C040: Effect of a functional food on the PLIR (peroxidation of leukocytes index ratio) during
post-prandial stress in healthy subjects
Husseen Manafikhi, llaria Peluso, Raffaella Reggi, Yaroslava Longhitano, Christian Zanza,
Maura Palmery

14:30 C041: Cardiac remodeling alterations in choline-deprived rats: An overview
Charis Liapi, Athina Strilakou, Ahmed Al Humadi
14:45 C042: Expression of trpvl receptors increased in hippocampus following

pentylenetetrazole induced kindling in male rats
Ali Shamsizadeh, Farangis Fatehi, Iman Fatemi, Gholamhossein Hassanshahi, Mohammad
Kazemi Arababadi
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C037: Unilateral AAV-mediated alpha-synuclein overexpression model of Parkinson
disease’s to study motor and cognitive dysfunction
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In this study, we aimed to establish loss of motor and cognitive functions with AAV-mediated
alpha-synuclein (a-syn) overexpression in dentate gyrus (DG) and substantia nigra (SN)
unilaterally in an animal model of Parkinson's disease (PD). We investigated behavioral and
histopatalogical changes which occur due to excessive a-syn aggregation.

Female Sprague-Dawley rats (200-250g) were injected with AAV-carrying either a-syn (n=12
DG, n=12 SN, n=12 SN+DG), green fluorescent protein (GFP; n=12 DG, n=11 SN, n=12 SN+DG)
or saline (n=4 DG, n=4 SN, n=6 SN+DG) stereotactically. Further 14 animals used as naive
controls. The animals were tested between 15-17th weeks with cylinder test for motor
asymmetry, apomorphine-induced open field test for locomotor activity, novel object
recognition test for memory; Morris’s water maze for spatial learning; elevated plus maze
for anxiety and sucrose preference for anhedonia. A-syn and GFP expression levels and
synaptophysin for synaptic loss were evaluated by western blot analysis.

We showed a-syn and GFP protein expression in all injection sites by western blotting. In
hippocampus, synaptophysin levels decreased in all a-syn groups compare to control but
only in DG-a-syn group reached statistical significance (p<0,001). In cylinder test, SN+DG a-
syn group used less contralateral forelimb compare to control (p<0.05). In apomorphine-
induced open field test, SN-a-syn group had higher numbers of contralateral turns compare
to control (p<0.05), and increased the locomotor activity, DG-a-syn group spent less time
with novel object compare to control (p<0,001). SN-a-syn group spent less time in open arm
(p<0.05) and consumed less sucrose (p<0,001) compare to SN-GFP.

A-syn overexpression in SN+DG group caused motor asymmetry and motor impairment, in
SN groups caused anhedonia and anxiety, in DG groups caused memory impairment due to
synaptic loss. This model may help to investigate cognitive and motor dysfunctions in PD.

This study is supported by Hacettepe University Scientific Research Projects Coordination
Unit (ID:701).

Keywords: a-synuclein, adeno-asociated viral vector (AAV), hippocampus, substantia nigra,
Parkinson's disease
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C038: Continuity of antipsychotic prescription in a homeless cohort: Results of a
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Adherence to antipsychotic medication is very low among homeless mentally ill individuals,
and is significantly related to duration of homelessness. This is the first experimental study
to investigate the impact of supported housing on adherence to antipsychotics among
homeless people with schizophrenia. We hypothesized that supported housing would lead
to a significantly higher level of antipsychotic adherence compared with usual care.

Comprehensive prescription drug data were examined among participants diagnosed with
schizophrenia. Participants were randomized to one of three conditions: Treatment As Usual
(reference); Scattered Housing; and Congregate Housing. Adherence was operationalized
using the medication possession ratio (MPR). One-way analysis of variance and post-hoc
pairwise comparisons were used to estimate the effect of each intervention.

165 participants met inclusion criteria. MPR pre-randomization ranged from 0.44-0.48.
Following randomization (2.6 years), overall MPR among study participants increased to
0.64, with a standard deviation (SD) of 0.32. Individuals randomized to Scattered Housing
had an MPR of 0.78 (SD=0.21). Congregate and Treatment As Usual resulted in ratios of 0.61
(SD=0.32) and 0.55 (SD=0.37), respectively. ANOVA demonstrated that MPR was significantly
different between study arms (P<0.001), and post-hoc comparisons showed that Scattered
Housing resulted in a significant intervention effect (relative difference: 0.24; 95%
Confidence Interval (Cl): 0.10-0.37; adjusted P<0.001). MPR was higher in Congregate
Housing compared to Treatment As Usual, but the difference was not statistically significant
(relative difference: 0.06; 95% CI:-0.10-0.21; adjusted P=0.643).

This study is the first randomized controlled trial demonstrating the benefits of supported
housing on antipsychotic medication adherence among people experiencing homelessness
and schizophrenia. Results indicate that guideline-level adherence (defined as MPR >0.80) is
achievable with this sub-population. Further implementation of supported housing is
strongly indicated, particularly in the Scattered format.

Trial registration: ISRCTN57595077

Keywords: antipsychotic, medication adherence, medication possession ratio, homeless,
housing
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receptors present in the prefrontal cortex in the memory extinction learning
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It is proposed that the exposure to stress before a trauma can be a risk factor for the
development of psychopathologies, such as posttraumatic stress disorder (PTSD) also, the
extinction of aversive memories appears to be impaired in this disorder. The ventral portion
of medial prefrontal cortex (vmPFC), which comprise the prelimbic (PL) and infralimbic (IL)
regions, is involved in the modulation of neuroendocrine and behavior responses in stressful
situations. Additionally, there is a high expression of glucocorticoid receptors in this area.
The aim of the current study is to investigate the effect of acute stress, along with the role of
mineralocorticoid and glucocorticoid receptors present in the vmPFC in the memory
extinction learning. Male Wistar rats will be submitted to stereotaxic surgery for the bilateral
implantation of guide cannulae in the PL or IL regions of the vmPFC for drug administration.
After surgery recovery, they will be divided in two groups: 1) Stressed group (restraint stress
for 1 hour); 2) Control group (without restraint stress). After 7 days, both groups will be
exposed to contextual fear conditioning protocol, followed by extinction and extinction
retention sessions (each session is 24h apart from the previous). The mineralocorticoid
receptor antagonist (RU 23318), or glucocorticoid receptor antagonist (RU 486) or vehicle
will be microinjected into the PL or IL immediately after the extinction session. The animals
which were submitted to restraint stress appears an increase of the expression of aversive
memory, and have a deficit in the extinction of conditioned fear memory. Mineralocorticoid
and glucocorticoid receptors modulate the extinction of aversive memories, also that acute
stress produces deficit in the conditioned fear extinction learning due to alteration in the
expression of these receptors into the vmPFC, and morphological modifications in this brain
structure.

This study is supported by Fundagdo de Amparo a Pesquisa do Estado de S3o Paulo (FAPESP).

Keywords: extinction of aversive memory, acute stress, PTSD, prefrontal cortex,
glucocorticoid and mineralocorticoid receptors
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The Peroxidation of Leukocytes Index Ratio (PLIR) measures both the resistance of
leukocytes to an exogenous oxidative stresss and their functional capacity of the oxidative
burst in response to activation. Postprandial dysmetabolism has been linked to
atherosclerosis and inflammation; therefore, fatty meal consumption represents a model of
acute inflammatory response and has been applied to study the effect of antioxidant
beverages. A pilot study aimed to study the relationship between the PLIR and the
Improvement of Postprandial Metabolic Stress by a Functional Food.

We investigated the relationship between postprandial dysmetabolism and the PLIR.
Following a blind, placebo controlled, randomized, crossover design, ten healthy subjects
ingested, in two different occasions, a high fat and high carbohydrates meal with Snello
cookie (HFHCM-S) or with control cookies (HFHCMC). Snello cookie, a functional food
covered by dark chocolate and containing glucomannan, inulin, fructooligosaccharides, and
Bacillus coagulans strain GanedenBC30.

The functional food Snello cookie significantly improved postprandial metabolic stress
(insulin, glucose, and triglycerides) and reduced the postprandial increase of uric acid.
HFHCM-S improved PLIR of lymphocytes, but not of monocytes and granulocytes. Both
meals reduced the lipoperoxidation (RATIO of fluorescence), on granulocytes, induced by
both exogenous free radicals (AAPH) and reactive oxygen species (ROS) produced by
oxidative burst (PMA).

The relationship between PLIR and postprandial dysmetabolism requires further
investigations.

Keywords: functional food, postprandial metabolic stress, oxidative stresss, peroxidation of
leukocytes index ratio
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Figure 1. Line plots showing the serum levels as means and standard errors (n = 10) in plasma glucose
(GLU, (a)), insulin (INS, (b)), triglycerides (TG, (c)), and uric acid (UA, (d)), following high fat and
carbohydrates meal ingestion with control (HFHCM-C) or Snello (HFHCM-S) cookies. Two-Way
Repeated Measures ANOVA followed by Student-Newman-Keuls post hoc analysis. A: p<0.05; B:
p<0.01; C: p<0.001, single time point vs before meal intake within HFHCM-C; Y: p<0.01; Z: p<0.001,
single time point vs before meal intake within HFHCM-S; *p<0.05; *%p<0.01; **%p<0.001, HFHCM-S
vs HFHCM-C within time.
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C041: Cardiac remodeling alterations in choline-deprived rats: An overview
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Choline is considered an essential nutrient and its deficiency resembles the metabolic
syndrome phenotype that is usually associated with prediabetes and diabetes, obesity,
dyslipidemia and fatty liver deposit. Choline dietary deprivation disrupts the normal function
of vital body organs, among which cardiac impairment has gained increased interest. In the
management of cardiac diseases carnitine, a structurally relevant to choline compound, has
been used as adjunct. The aim of the study was to investigate the dietary choline deprivation
impact on: a) myocardial performance and heart histology, b) the activity of myocardial
AChE (cholinergic marker), Na'/K'-ATPase, and Mg**-ATPase, c) the role of specific
metalloproteinases and d) define possible modifications after carnitine administration.

Adult Male Wistar Albino rats were fed with standard or choline deficient diet supplemented
with or without carnitine in drinking water 0.15% w/v for four weeks. We assessed cardiac
function, serum markers (homocysteine and BNP levels), performed histopathology
analyses, echocardiography and determined the enzyme activities in the myocardium
homogenate.

In the choline deficient group a compromised myocardium contractility was noted with an
increase in serum BNP concentration, which were attenuated by carnitine. Homocysteine
presented contradictory results. Heart histopathology revealed a lymphocytic infiltration
along with inhibition of MMP-2 and increase of TIMP-2 immunohistochemical expression.
The combination of dietary choline deprivation and carnitine supplementation increased the
myocardial Na*/K*-ATPase activity with a concomitant decrease in the activities of Mg**-
ATPase and AChE.

Choline deficiency impairs heart performance and carnitine exerts a cardio-protective role
against these changes by modulating cholinergic myocardial neurotransmission and ATPase
activity in favor of cardiac work efficiency. The observed pattern of TIMP and MMP
modulation appears to promote fibrosis, but carnitine does not seem to act beneficially
through this mechanism

Keywords: choline, heart, enzymes, matrix, carnitine
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C042: Expression of trpv1 receptors increased in hippocampus following
pentylenetetrazole induced kindling in male rats
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The exact pathogenesis of epilepsy is not clear well. Recent studies showed the possible
involvement of TRPV1 receptors in this disease. In this study we measured the expression of
TRPV1 receptors in hippocampus following pentylenetetrazole induced kindling in male rats.
14 male Wistar rats were allocated in two experimental groups. The kindling group received
a subconvulsive dose of pentylenetetrazole (PTZ) (35 mg/kg, i.p.) every 48h for 15 sessions
while the control rats were injected with an equal dose of saline. At the end of injections,
rats were decapitated, and the brains were removed. TRPV1 receptor expression in
hippocampus region was assessed by real-time PCR method. This study demonstrated that
expressions of TRPV1 receptors were increased in hippocampus following PTZ induced
kindling in male rats. As the expression of TRPV1 receptors increased in hippocampus of
epileptic rats, the TRPV1 receptors may be a good candidate for epilepsy treatment.

Keywords: kindling, pentylenetetrazole, hippocampus, TRPV1 receptors
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C043: Physiologically relevant concentrations of hydrogen sulfide negatively regulate
platelet aggregation in vitro and in vivo
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The generation of hydrogen sulfide (H,S) by platelets is undefined. Studies with non-
physiological mM concentrations of sulfide salts which release a short burst of H,S suggest
inhibitory roles. We aimed to determine whether and by which enzymes platelets generate
H,S. Secondly, we determined the impact of slow, consistent exposure to H,S at
physiologically relevant concentrations upon platelet function and investigated the role of
endogenous H,S in regulating platelets in vivo.

Expression and enzymatic activity of the two principle H,S-generating enzymes cystathione-
y-lyase (CSE) and cystathionine-B-synthase (CBS) were assessed by western blotting,
thialysine and Bindschelder’s assays. H,S generation was measured via the H2S-specific
probe WSP-1 and endogenous S-sulfhydration measured by a tag-switch assay in human
platelet lysates. In vitro and in vivo platelet aggregation were assessed by light transmission
aggregometry of isolated human platelets and in a mouse model of platelet
thromboembolism.

Robust expression of CBS but not CSE was detected in human platelets. Platelets also
contained CBS but not CSE catalytic activity. H,S generation by resting platelets could be
detected and was significantly reduced upon pharmacological inhibition of CBS. Platelets
contained S-sulfhydrated proteins. Exposure of platelets to the slow release donor GYY4137
at concentrations that release H,S in the nM range led to significant inhibition of aggregation
and AP67 which releases H,S at a greater rate had proportionally higher potency.
Pharmacological inhibition of endogenous H,S generation in mice significantly increased
collagen-induced aggregation in vivo.

Platelets generate H,S catalytically from CBS which is associated with S-sulfhydration of as
yet unidentified proteins suggesting novel H,S-mediated signalling events. Slow consistent
exposure to H,S inhibits platelet aggregation in the nM range through mechanisms that
remain to be identified. Finally, endogenous H,S is a negative systemic regulator of platelet
aggregation and may be hypothesised to exert anti-thrombotic activity in vivo.

Keywords: platelet, cardiovascular, thrombosis, pharmacology
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C044: Abdominal aortic aneurysm (AAA) formation and mononuclear cell adhesion
induced by angiotensin Il are partly dependent on CXCR6/CXCL16 axis
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Piquerasz, Maria Jesus Sanz'

'Department of Pharmacology, Faculty of Medicine, University of Valencia, Valencia, Spain.
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Email address of corresponding author: aidacollado7@hotmail.com (A. Collado)

Abdominal aortic aneurysm (AAA) is a degenerative disease of the aorta that mainly affects
elderly population over the age of 65. Nowadays the pathways involved in its onset and
progression remain unknown and angiotensin-ll (Ang-1l) has been widely implicated.
Therefore, the potential link between CXCR6/CXCL16 axis in AAA was investigated.
Apolipoprotein E-deficient mice (apoE-/-) were subjected or not to a high-fat diet and
infused with Ang-Il (500 ng/kg/min) for 28 days. Some of the animals were daily treated with
losartan at 10 or 30 mg/kg/day. Parallel-plate flow chamber assay was employed to evaluate
leukocyte adhesion to Ang-Il (1 uM)-stimulated human endothelium. Mice subjected to a
high-fat diet and infused with Ang-ll showed higher incidence of AAA, increased
macrophage, CD3+ lymphocyte and CXCR6+ cell infiltration and enhanced neovascularization
than unchallenged animals. These effects were accompanied by increased MCP-1/CCL2,
CXCL16, CXCR6 and VEGF mRNA expression within the lesion. These events were reduced
when losartan was administered at 30 but not at 10 mg/kg/day. When human umbilical vein
or artery endothelial cells (HUVEC and HUAEC, respectively) were stimulated with 1 uM Ang-
Il (24h), a significant increase in CXCL16 expression was detected by flow cytometry and
immunofluorescence. However, neutralization of CXCL16 activity only significantly inhibited
Ang-ll-induced mononuclear leukocyte-HUAEC interaction by 49% without affecting their
interaction with HUVEC. These results suggest that the CXCR6/CXCL16 axis could constitute a
new therapeutic strategy in the treatment of cardiovascular diseases associated with
activation of the renin-angiotensin system (RAS).

Keywords: mononuclear cell, abdominal aortic aneurysm, chemokines, angiotensin Il
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C045: The nitric oxide mediated effects of nebivolol in cardiorenal syndrome
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Heart Failure (HF) is the clinical expression of impaired cardiac performance resulting from
the complicated interaction between impaired cardiac performance and abnormalities in
related physiologic systems particularly the kidneys. This complex heart-kidney relation was
recently redefined as cardiorenal syndrome (CRS). The pathophysiology of CRS is complex
and involves many alterations such as hemodynamic alterations, endothelial dysfunction and
oxidative stresss among which endothelial dysfunction is the promoter. In this study we
aimed to evaluate the renal protective effects of nebivolol after MI, based on the NO
mediated mechanisms.

Male Sprague Dawley rats were divided into 4 groups of 12 each: Sham operated control
(sham-control); Ml induced control (Ml-control); Ml induced and immediate intravenous
load followed by oral nebivolol treated group (MI-nebl) and MI induced and delayed
nebivolol treated group (Ml-neb2). Ml was induced by 30 min ligation of the left anterior
descending coronary artery (LAD). Hemodynamic parameters, LV and kidney functions,
together with tissue oxidative/nitrosative damage and antioxidant capacity were assessed
both in early (2nd day of MI) and late period (28th day of MI) of MI. NO mediated
mechanisms were investigated immuno- histochemically by NOS labeling (both three
isoform of NOS).

Compared to Ml-control, structural, physiological and hemodynamic functions of LV (LVEDd,
LVEDP, EF) were prevented in both MI-neb groups (p<0.05). Moreover, oxidative
(characterized by decreased MDA and increased SOD levels) and nitrosative (characterized
by decreased ONOO- levels) damage were limited in these groups (p<0.05). Compared to MI-
control, Ml-neb groups were characterized with decreased eNOS, iNOS and prevented nNOS
labeling. No difference was observed in NOS labeling between Ml-neb groups.

NOS mediated mechanisms of nebivolol can be summarized as: prevention of iNOS mediated
inflammation and maintenance of physiological regulation of renal hemodynamics and
sodium homeostasis by prevention of deterioration in nNOS.

Keywords: nebivolol, nitric oxide, heart failure, cardiorenal syndrome
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Table 1. NOS labelling intensities

Sham-control Ml-control Ml-neb1 MI-neb2
Day 2 Day 28 Day 2 Day 28 Day 2 Day 28 Day 2 Day 28
eNOS | 2+ 2+ 2+ 3+ * 2+ * 2+
iNOS | 2+ 2+ 3+ 3+ 2+ 1+ 2+ 1+
nNOS |3+ 3+ 2+ 1+ 3+ 3+ 3+ 3+

3+: strong, 2+: moderate 1+: weak immunolabelling eNOS, endothelial nitric oxide synthase; iNOS, inducible

nitric oxide synthase; nNOS, neuronal nitric oxide synthase
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C046: Cardioprotective effect of cyclosporin A against doxorubicin cardiotoxicity
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Doxorubicin is a wide spectrum antibiotic used against various cancers. One of the most
severe and significant side effects is cardiotoxicity that limits clinical usage of doxorubicin.
The mechanism of Doxorubicin cardiotoxicity is not completely understood; however, it was
shown that doxorubicin metabolites and reactive oxygen species (ROS) which activates
necrotic signaling pathways have an important role in these cellular damage (1).Also p53
expression is declared to be a contributor to oxidative stresss related necrosis (2). In this
study, investigation of cardioprotective effects of cyclosporine A against doxorubicin
cardiotoxicity was aimed. Male Sprague-Dawley rats were grouped as; 1- control, 2-DOX
group: Treated with a single dose doxorubicin (10 mg/kg i.p.), 3- DOX + CsA group-: Treated
with a single dose doxorubicin (10 mg/kg i.p.) + cyclosporine A (3 mg/kg) for 7 days,4- CsA
group:treated with cyclosporine A (3 mg/kg) for 7 days.In all groups, isolated hearts were
perfused by Langendorff system. Heart coronary perfusion pressure (PP), left ventricular
developed pressure (LVDP) and heart rate per minute (HR), LV( dP/dt)max and LV( dP/dt)min
which shows systole and diastole rate were recorded.Moreover, isolated mRNA's from
cardiac tissue samples were analyzed for p53 gene expression with Real Time PCR.

In Dox group versus to control group PP and LV (dP/dt) min values significantly increased
(p<0.05); and, HR, LVDP and LV (dP/dt) max values significantly decreased (p<0.001). In
Dox+CsA group versus to Dox group PP and LV (dP/dt) min values significantly decreased
(p<0.05); and, HR, LVDP and LV (dP/dt) max values significantly increased (p<0.001). The p53
gene expression significantly reduced in Dox+CsA group versus to Dox group (p<0.001). It is
concluded that CsA has protective effects against doxorubicin cardiotoxicity by conserving
the cardiac functions.

1-Halestrap et al. (2009). Biochim. Biophys. Acta 1787, 1402-1415.
2-Vaseva et al. (2012). Cell 149(7). 1536-48.
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C047: Doxycycline improves the impaired contractile responses induced by oxidative
stresss in human saphenous vein grafts
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Increased levels of reactive oxygen species (ROS) are a considerable clinical problem in
cardiovascular surgery. Doxycycline at sub-antimicrobial dose acts as a potent matrix
metalloproteinase inhibitor and also ROS scavenger. In this study, we aimed to investigate
the hypothesis that impaired vascular reactivity caused by hydrogen peroxide (H,0;)-
induced oxidative stresss in human saphenous vein (HSV) segments may be normalized by
doxycycline.

HSV segments were collected from patients who undergoing coronary artery bypass grafting
operation. After gently removing endothelial monolayer by mechanical scratching, the
segments were divided into 4 groups and incubated with 10 uM H,0, and/or 10 uM
doxycycline for 16 hours. Untreated HSV segments served as control. In order to evalute the
changes in vascular reactivity, concentration-response curves to noradrenaline, potassium
chloride, serotonin and papaverine were performed in vein rings which are confirmed not
having functional endothelium. In parallel experiments, ROS levels in the vein rings were
assessed by using lucigenin- and luminol-enhanced chemiluminescence method.

Incubation of HSVs with H,0, caused 5-fold and 4-fold increments in ROS and superoxide
levels, respectively. Doxycycline significantly reduced the increased ROS and superoxide
anion levels. Contractile responses to noradrenaline, potassium chloride and serotonin
significantly decreased in HSV segments from H,0, group. Treatment with doxycycline
augmented the impaired contractile responses to noradrenaline and potassium chloride but
not to serotonin. Sensitivity to these contractile agents remained unchanged. Maximum
relaxation responses and sensitivity to papaverine were not affected neither by H,0, nor
doxycycline.

In our study, doxycycline attenuated H,0-induced oxidative stresss and improved the
impaired vascular contractile responses in HSV rings. These findings suggest that pre-
treatment with doxycycline may normalize the hypocontractility of HSV grafts. Doxycycline
may be useful in the prevention of ROS accumulation caused by ischemia during operation
and maintenance of long term functional performance of HSV grafts.

Keywords: human saphenous vein, doxycycline, matrix metalloproteinase, oxidative stresss,
hydrogen peroxide
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Long-chain acylcarnitines are harmful fatty acid intermediates that accumulate in ischemic
mitochondria and induce detrimental effects in energy metabolism pathways. We
hypothesised that decreasing the acylcarnitine content via cardioprotective drugs may
represent a novel metabolic treatment strategy. To lower long-chain acylcarnitine contents
we used a novel compound, 4-

[ethyl(dimethyl)ammonio]butanoate (methyl-GBB), which effectively inhibits synthesis of L-
carnitine by gamma-butyrobetaine dioxygenase (IC50 3 uM) and transport and uptake of L-
carnitine by organic cation transporter 2 (IC50 3 uM).

The methyl-GBB treatment induced a substantial decrease in tissue and plasma acylcarnitine
concentrations in both fed and fasted states of animals in all experimental models in mice
and rats. As a result, in methyl-GBB-treated isolated rat hearts, the uptake and oxidation
rates of labeled palmitate were significantly decreased by 40%, while glucose oxidation was
significantly increased 2-fold. Methyl-GBB at doses of 5 mg/kg and 20 mg/kg decreased the
infarct size by 45-48%. In vivo pretreatment with methyl-GBB attenuated the infarct size by
45% and significantly improved 24 h survival of rats. In apolipoprotein E knockout mice,
methyl-GBB treatment at a dose of 10 mg/kg reduced the size of atherosclerotic plaques by
36%. Both in db/db and high fat diet fed C57BL/6 mice methyl-GBB administration (5mg/kg)
improved insulin sensitivity and reduced blood glucose levels.

Methyl-GBB treatment decreases the acylcarnitine contents and leads to cardioprotective
effects by limiting long-chain fatty acid oxidation and facilitating glucose metabolism. The
pharmacologically reduced long-chain acylcarnitine content represents an effective strategy
to improve insulin sensitivity and to protect the heart against ischemia—reperfusion-induced
damage and development of atherosclerosis.

This study is supported by the Latvian State Research Program BIOMEDICINE. M. Dambrova
received travel grant from the FP7 project InnovaBalt.

Keywords: long-chain acylcarnitine, methyl-GBB, atherosclerosis, infarct, diabetes
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Figure 1. Cardioprotective effects of pharmacologically decreased long-chain acylcarnitine contents
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Pacritinib is an oral kinase inhibitor with specificity for JAK2, FLT3, CSF1R, and IRAK1
currently being investigated in hematologic malignancies. Two phase 1 studies were
conducted to evaluate effects of the CYP3A4 inhibitor clarithromycin and the CYP3A4
inducer rifampin on pacritinib exposure.

Subjects received 400 mg oral pacritinib on day 1 then oral clarithromycin (500 mg bid) or
rifampin (600 mg qd) on days 8-12 or 8-17, respectively, with pacritinib co-administration on
the final day. Each study evaluated effects of co-administration on pacritinib and primary
metabolite M1 pharmacokinetics including maximum observed concentration (Cnax), time to
Cmax (Tmax), and area under the plasma concentration-time curve (AUC). Drug-drug
interactions were assessed by examining 90% Cls for geometric mean ratios of pacritinib co-
administered with clarithromycin or rifampin vs pacritinib alone.

Mean pacritinib plasma Cnax, and AUC values were 1.3- and 1.8-fold higher, respectively,
with similar mean t;;;, when co-administered with clarithromycin vs pacritinib alone. With
rifampin co-administration, mean pacritinib Cyax and AUC values were 51% and 87% lower,
respectively, with mean t;/, approximately 65% shorter for co-administration vs pacritinib
alone. For M1 metabolite, mean Cax value was 65% lower, with longer median T.x for co-
administration with clarithromycin vs. pacritinib alone (24 vs. 4 hours), while mean Cpay
value was 52% lower with similar Tnax for co-administration with rifampin vs pacritinib alone.
The most frequent adverse events observed with pacritinib when co-administered with
clarithromycin or rifampin were diarrhea (35%; grade 3=10%) and nausea (5.9%; no grade
>1), respectively. Only 1 grade >1 event was observed with pacritinib alone.

These results suggest dose adjustments may not be necessary for pacritinib when co-
administered with CYP3A4 inhibitors due to limited increase in pacritinib exposure. Co-
administration of pacritinib with strong CYP3A4 inducers should be avoided due to a marked
decrease in exposure.

Keywords: myelofibrosis, pacritinib, phase 1, CYP3A4
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The aim of this study was to describe the pattern of use of Incretin-based medicines (IBM) in
a large sample of the Italian general population.

Administrative data from Tuscany region (Italy) were used. All prescriptions of antidiabetics
(ATC A10*) dispensed for outpatient consumption and reimbursed by the National Health
Service were analyzed. Active subjects aged 218 with at least one year of lookback were
selected between 2008 and 2014. Annual trends of IBM incidence and prevalence of use
were observed per pharmacological subgroups: Dipeptidyl peptidase-4 inhibitors (DPP4i) and
glucagon-like peptide-1 analogues (GLPla). Characteristics of new IBM users (age, sex,
previous antidiabetic therapies) were also described per year of initiation.

On a total population of almost 3.3 millions adults, 31,750 patients received >1 prescription
of IBM between 2008 and 2014. During the study period, incidence of use of IBM increased
from 0.4%o to 1.4%o, with a peak in 2011 (2.3%e.). The highest incidence of use was observed
in 2013 for DDP4i (2.1%o0) and in 2011 for GLP1a (0.5%o). Prevalence of use increased from
0.2%0 to 1%o for GLP1a and from 0.2%o. to 5.8%o for DPP4i. Similar prevalence trends was
observed among antidiabetic users GLP1a:0.4-1.6%; DPP4i:0.4-9.3%). Among IBM new users,
the percentage of women decreased from 50.9% in 2008 to 43.5% in 2014 while the portion
of those aged 265 years increased from 30% to 61.1%. Patients on hypoglycaemic
monotherapy during the year preceding the first IBM prescription also increased from 23.4%
to 32.9%.

IBM use in Tuscany rose steeply during the first half of the observation period and stabilized
in the second. DPP4i have rapidly become the drugs of choice for the majority of new IBM
users. Moreover, IBM therapy is increasingly started in elderly patients and as first add-on
hypoglycaemic treatment.

Keywords: dipeptidyl peptidase-4 inhibitors, glucagon-like peptide-1 analogues, drug
utilization
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C051: ABCB1 and OPRM1 polymorphisms alter maternal efficacy and neonatal safety of
remifentanil in women undergoing cesarean section

Hana Bakhouche?!, Pavlina Noskova?, Svatopluk Svetlik!, Jan Blaha?, Ondrej Slanar!

Institute of Pharmacology, 1st Faculty of Medicine, Charles University and General
University Hospital in Prague, Czech Republic.

’Department of Gynaecology and Obstetrics, 1st Faculty of Medicine, Charles University and
General University Hospital in Prague, Czech Republic.

Email address of corresponding author: oslan@If1.cuni.cz (O. Slanar)

The aim of our study was to evaluate possible effect of ABCB1, and OPRM1 polymorphisms
on the efficacy and safety of remifentanil in women undergoing elective cesarean section
under general anesthesia. Women received remifentanil (1 ug/kg i.v.) 30 s prior to the
induction to standardized general anesthesia. The ABCB1 (rs2032582, rs1045642) and
OPRM1 (rs1799971) polymorphisms were analyzed from maternal peripheral blood. The
basal hemodynamic and demographic parameters in the study population (n=54) were
similar in all the subgroups. The median +/- SD increase of systolic blood pressure at 5 min
from the baseline was practically completely abolished in homozygous carriers of ABCB1
variants in comparison with wild-type subjects -2.67+/-25.0 vs. 16.57+/-15.7 mm Hg, p<0.05
for rs2032582, and 2.00+/-23.9 vs. 22.13+/-16.8 mm Hg, p<0.05, for rs1045642, respectively.
While, no neonate belonging to ABCB1 wild-type homozygous or OPRM1 variant carrying
mothers needed any resuscitative measure, 10.5 % of the neonates belonging to OPRM1
wild-type homozygous mothers received resuscitative support similarly as 11.1 %, and 12.5
% of neonates of mothers carrying variants of rs2032582, and rs1045642, respectively.
Decreased stabilizing effects of remifentanil on maternal hemodynamics has been observed
in ABCB1 wild type mothers, while the adaptation of the neonates was clinically worse in
OPRM1 wild type, and ABCB1 variant allele carriers.

This study is supported by Charles University Project No: PRVOUK P25/LF1/2.

Keywords: pharmacogenetics, sympathetic stress response, opioids
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C052: Evaluation of positive reflections of activities encouraging awareness regarding
rational use of medicines

Arzu Kiroglu®, Volkan Aydin®, Ahmet Akici®

Turkcell Global Bilgi A.S., Istanbul, Turkey.

’Department of Pharmacology, Faculty of Medicine, Marmara University, Istanbul, Turkey.
Email address of corresponding author: volkanaydin@gmail.com (V. Aydin)

Keeping unnecessary drugs at home is a situation showing both causes and consequences of
irrational use of medicine (IlUM). This study aimed at evaluation of drug utilization behaviors
of employees of a call-center company.

An online survey was answered by 1121 employees of Global Information company,
participating from eight provinces of Turkey in 2016. The survey consisted of questions
assessing participants’ drug handling and storage behaviors.

Participants who declared that “they did not keep drugs which they do not use/consider to
use” were 31.0%, while those keeping such drugs and those failing to remember what they
did were 41.0% and 28.0%, respectively. The survey item questioning handling of unused
drugs showed a balanced distribution among participants such that 32.1% declared “they
gave these drugs to medical unit of the company”, 34.0% to “pharmacy, family health
center, hospital, etc.”, and 33.9% to dispose such drugs to “waste-bin, washbasin, closet,
etc.” Nearly half of participants (46.5%) stated a behavioral change in this manner in recent
years. While 45.9% of participants declared that “they did not keep expired drugs”, the rest
either had such drugs or failed to remember whether they had or not. Participants who
claimed a change in their “self-medication” behaviors recently constituted 39.6%, of which
79.1% stated that they gave up purchasing drugs without prescription.

Although our findings showed that substantial amount of participants still had unused drugs
at home and disposed them inappropriately, it is understood that they started to exhibit
more favorable changes in their behaviors in recent years, compared to the results of a
previous survey performed by the same company. This may be attributed to the internal
campaign within the company, encompassing rational management of drug handling,
storage, and disposal. These type model activities should be encouraged to resolve IUM
problems.

Keywords: rational use of medicine, drug handling, drug storage, drug disposal, self-
medication
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C053: Homozygous familial hypercholestrolemia patient with heterozygous genotype of
MTTP gene (rs11944752) variation does not response to lomitapide therapy

Meral Kayikcioglu®, Asli Tetik Vardarli?, Zuhal Eroglu®

! Department of Cardiology, Faculty of Medicine, Ege University, Izmir, Turkey.

? Departmant of Medical Biology, Faculty of Medicine, Ege University lzmir, Turkey.

Email address of corresponding author: aslitetik2007 @gmail.com (A. Tetik Vardarli)

Homozygous Familial hypercholestrolemia (HoFH) is an autosomal dominant inherited
metabolic disorder, characterized with abnormal LDL-cholesterol levels leading to premature
atherosclerosis. Early diagnosis and effective treatments have a crucial role in controlling of
FH development. Microsomal triglyceride transfer protein (MTTP) plays a central role in
lipoprotein metabolism. MTTP is responsible for assembling and secretion of very low
density lipoproteins. Lomitapide is an inhibitor of the MTTP. Use of Lomitapide approved by
the FDA whereas In Turkey, approved by the ministry of health, has just been used for
‘compassionate use’ only 2 HoFH patient. Lomitapide therapy is one of the new treatment
options in HoFH patients for minimizing morbidity and mortality by ensuring effective lipid
reduction therefor side-effect/response to drug profiles and long-term clinical results of
Lomitapide treatment have not known yet exactly. We aimed to investigate the effects of
variations in MTTP gene region on drug response with HoFH patients during Lomitapide
treatment.

Our study group includes 1 man and 1 woman homozygous HoFH cases treated with
Lomitapide who does not respond to drug theraphy and response to drug theraphy,
respectively. DNA isolation was performed from peripheral blood samples. Next generation
Sequence analysis of the MTTP gene were carried out on lon-torrent PGM instrument.

Our results showed that case with heterozygous genotype of the MTTP rs11944752 gene
variation does not respond to the Lomitapide treatment.

This is the first study to show the candidate gene variation which effects the response to the
Lomitapide treatment in HoFH patients. This result will guide possibility identification of
HoFH patients responsive to MTTP inhibitors such as Lomitapide before initation of the
therapy.

Keywords: pharmacogenetic, lomitapide, MTTP, next generation sequencing
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C054: Investigation of antibiotic utilization for dental infections
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*Department of Medical Pharmacology, Faculty of Medicine, Marmara University, Istanbul,
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*Turkish Medicines and Medical Devices Agency, Ministry of Health, Ankara, Turkey.

Email address of corresponding author: zekikoyuncuoglu@aydin.edu.tr (C. Z.Koyuncuoglu)

Antibiotics are prescribed by dentists for treatment or prevention to bacterial infections.
However, these agents can be used irrationally in non-indicated clinical cases such as
gingivitis, dry socket, and pulpitis. The knowledge of dental antibiotic prescribing pattern is
limited in Turkey. The aim of this study was to investigate the antibiotic utilization prescribed
by dentists for dental infections in Turkey.

The systemic antibacterial drugs contained data that prescribed by the dentists from Turkish
Medicines and Medical Devices Agency’s Prescription Information System (PIS) were
investigated retrospectively from 1 January 2013 to 31 August 2015. Single diagnosed and
antibiotic included prescriptions (n=10.442.962) were analyzed. Indications were classified
according to the “International Statistical Classification of Diseases and Related Health
Problems” (ICD)-10. Since this study involves extensive coverage of collected data, a part of
study findings that related indication centered dental prescription data has been presented
in this abstract.

Results: A total of 10.535.625 antibiotics were prescribed (the number of antibiotics per
prescription was 1.01). The “dental caries” were the most frequently used indications for
antibiotic prescribing (34.7%) and followed by “diseases of pulp and periapical tissues”
(32.2%) and “dental examination” (Z01.2),(18.3%) within the most ten common
reasons/indications in prescriptions. In all of these indications, amoxicillin-clavulanic acid
(JO1CR0O2) was the most prescribed antibiotic. This antibiotic (JO1CR02) was written by
dentists in 59.5% of dental caries” and in 59.3% of “periapical abscess”.

In general, the antibiotic used indications in dentistry are expected as limited as possible.
However, this study showed that dentists preferred broad-spectrum antibiotics and they
used these drugs excessively in inappropriate indications and in some undiagnosed cases.
These results reflect irrational prescribing performance of dentists that need urgently core
activities.

Keywords: dental infections, antibiotic, irrational drug use
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C058: Urinary N-acetylated cysteine-disulfides as indicators of kidney disease progression
in HIV-infected patients
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C055: Assessment of the cardiovascular risk profile of antiretroviral therapies independent
of HIV infection

Erica Smythl, Brian Gazzard?, Mark Nelson?, Michael Emerson®

'National Heart and Lung Institute, Imperial College London, London, UK.

’Chelsea and Westminster NHS Trust, Fuham Road, London, UK.

Email address of corresponding author: m.emerson@imperial.ac.uk (M. Emerson)

Abacavir sulphate (ABC) and tenofovir disoproxil fumarate (TDF) are alternative components
of antiretroviral therapy (ART) that effectively treat HIV. Observational and clinical studies
suggest that ABC may be associated with increased risk of myocardial infarction (Ml). It is not
clear whether increased cardiovascular risk is driven pharmacologically by ART or
pathophysiologically by HIV. Since MI is platelet-driven, our hypothesis was that ABC
increases cardiovascular risk via pharmacological modulation of platelet aggregation.

The direct effect of ART on platelets was determined by assessing aggregation of isolated
platelets from HIV negative volunteers in the presence of approximate Cmax concentrations
of metabolites of ABC or TDF. The ability of ABC and TDF to interrupt inhibition of platelet
aggregation nitric oxide (NO) was compared. Platelet thromboembolism was assessed in the
circulation of animals treated with ABC or TDF allowing for assessment of the effects of ART
in the presence of endogenous NO.

Tenofovir (TFV, active metabolite of TDF) significantly inhibited platelet aggregation in vitro,
however, no effect was detected with carbovir triphosphate (CTP, active metabolite of ABC).
CTP blocked NO-mediated inhibition of platelet aggregation. In contrast, no significant effect
was observed for TFV. Administration of ABC to mice significantly enhanced platelet
thromboembolism 30 mins after treatment. The effect of ABC in mice dissipated within 4
hours indicating a reversible effect. No effect was observed following treatment of mice with
TDF at any time point.

The increased cardiovascular risk associated with ABC in patients may be mediated by
reversible pharmacological modulation of platelet and endothelial function rather than by
HIV infection or differences in confounding factors between patient groups. In contrast, TDF
exerts effects upon platelets that would not be expected to increase the incidence of
platelet-driven events such as Ml.

Keywords: platelet, cardiovascular, HIV, antiretroviral therapy
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Email address of corresponding author: ziga.volgemut@gmail.com (Z. Volgemut)

To improve study performance, various pharmaceutical products have been used and
abused among future physicians worldwide. There is scarce information on study enhancing
drug abuse among medical students in Slovenia. Our aim was to investigate the abuse of
prescription drugs for improving academic results among students at the Faculty of
Medicine, Maribor, Slovenia.

Online anonymous self-administered questionnaire was developed. Questions were related
to age, gender, year of study, basic demographic information as well as to consumption of
common prescription drugs, such as methylphenidate, benzodiazepines (diazepam,
alprazolam, etizolam), amphetamines, modafinil, racetams, ephedrine, sertraline,
bupropion. Students were invited to participate in completing the questionnaire through
email and the Faculty website. Data was anonymously collected and stored on servers of an
independent survey provider. Results were evaluated descriptively.

288 out of 645 (45%) students responded. A representative (similar to the actual gender
ratio at the faculty) proportion of male and female students responded (31% vs. 69%). Mean
age of participating students was (22.0£2.2) years. A higher proportion of male (18% vs. 8%
female) students reported consumption of listed drugs. 7.5% of students used prescription
drugs to increase study performance. Of the respondents (214) that answered the questions
on drugs, 50% (16/32) of students consuming drugs reported taking them with the intention
of increasing study performance. We also observed a higher proportion of abuse with
students of final study years compared to students in their first years of study. Drugs most
commonly used for this purpose were diazepam (2.8%), ephedrine (1.9%) and alprazolam
(1.9%). Cognitive enhancers were less commonly used: piracetam (1%), modafinil (0.5%),
methylphenidate (0.5%), amphetamines (0.5%).

Abuse of study performance enhancing drugs was confirmed among participating medical
students. Further detailed investigations are needed to improve education of future
physicians and public health awareness on academic doping.

Keywords: academic doping, study enhancers, drug abuse, medical students
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C057: Evaluation of renal function in patients using metformin
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Department of Clinical Pharmacy, Faculty of Pharmacy, Istanbul Medipol University, Istanbul,
Turkey.

Email address of corresponding author: ntaner@medipol.edu.tr (N. Taner)

Metformin's the most important side effect is developing lactic acidosis. Metformin is
contraindicated if serum creatinine levels are more than 1.5 mg/dL in men and 1.4 mg / dL in
women. A retrospective randomized study was conducted in 66 adult patients who were
hospitalized in a University hospital. Renal function of patients receiving metformin at the
time they receive inpatient treatment will be assessed by serum creatinine levels. GFR
calculated by the Cockcroft - Gault formula to calculate the patient were assessed according
to the stage of renal failure.

The study uses a randomized 13 different departments as inpatient treatments and 65
patients using metformin. During the treatment, serum creatinine level of 15% patients
couldn’t be monitored. administration of drugs that were contraindicated for 3 patients who
hospitalized at cardiology department with their high serum creatinine , was continued.
Patients who were enrolled for the study and received treatment in infectious disease,
serum creatinine level was not viewed. There is a significant correlation (p < 0.01) between
the departments in monitoring of serum creatinine. Renal function of the patients who were
taken for this study are 1, 2, 3, 4 stages and in patients with end-stage renal failure rates of
26, 30, 26, 3, and 0% respectively. The renal function was unknown in 15% of the patients.
Assessment of renal function and adjustment of drug doses accordingly and termination
some of these treatments because of renal failure is important to prevent medical errors.
Serum creatinine level monitorization is essential for whom used metformin . However in
some departments, it wasn’t monitorized.

Keywords: metformin, renal function, lactic acidosis
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N-acetyltransferase 8 (NAT8) has emerged as a candidate for renal regulation and
nephrotoxic response. NAT8 catalyzes the last step of mercapturic acid formation, i.e. the N-
acetylation of cysteine S-conjugates, enabling the urinary excretion of these conjugates. We
aimed to determine NATS8 urinary products, namely N-acetyl-cysteine (UNAC), as surrogate
of N-acetylated cysteine-disulfide conjugates, and coenzyme A (uCoA) and their relation with
kidney function. We used a bedside-to-bench approach analyzing a population of human
immunodeficiency virus (HIV)-infected patients, a condition where chronic kidney disease
(CKD) is a high prevalent comorbidity.

A cross-sectional analysis was performed in a HIV+-population, followed by a prospective
analysis in a smaller group. The study was approved by the hospital's ethics committee.
Informed consent was obtained. uNAC and uCoA and serum cysteine (sCYS) were quantified
by HPLC with fluorescence detection. Both sCYS/uNAC ratio and the fractional excretion of
phosphorous (FePl) were calculated. Glomerular filtration rate (eGFR) was estimated by CKD-
EPl equation. Data are presented as median [IQR] or as coefficient of variation (%).

A total of 200 HIV-infected patients were included (65% men, 75% non-Black, 51
[44-59] years old). uNAC level was 57

[39-83] uM (CV 54%); sCYS level was 226

[195-253] uM (CV 19%); sCYS/uNAC was 4.0

[2.6-6.1] (CV 63%). The uNAC levels were positively related with eGFR (Spearman r=0.298,
p<0.001) and negatively correlated with FePl (Spearman r=-0.236, p<0.001). These
correlations were strengthened when the ratio sCYS/uNAC was related to eGFR (Spearman
r=-0.375, p<0.001) and FePI (Spearman r=0.297, p<0.001). Preliminary data of a prospective
analysis show that uNAC decreases alongside with eGFR, highlighting these findings.

uNAC disulfides levels decrease along with progressive kidney loss of function. These data
suggest UNAC as a non-invasive indicator of kidney disease progression and might reflect a
role for NAT8 in the pathogenesis of CKD in HIV-infection.

This study is sponsorsed by EXPL/DTP-FTO/1792/2013;PD/BD/105892/2014(CGD).

Keywords: chronic kidney disease, disulfides, human immunodeficiency virus infection, N-
acetyltransferase 8, urinary N-acetyl-cysteine
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(ADR) reports? Defining an ADR-signal index
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Spontaneous reports from healthcare professionals and solicited reports from organized
data collection programs are the two major sources of information for monitoring ADRs.
Both of these reporting systems have their own superior and inferior properties. In this
study, we aim to compare signal detection capabilities and clustering properties of
spontaneous and solicited ADR reports.

We analyzed spontaneous and solicited ADR reports that reach to Turkish Pharmacovigilance
Center between 2010 and 2013 related to the drugs adalimumab, etanercept and infliximab.
We determined the drug-ADR signals seperately in spontaneous and solicited report
datasets for each drug. We counted the signals that are detected with both frequentist
methods (Reporting Odds Ratio and Proportional ADR Reporting Ratio) and an empirical-
bayesian model (Multi-item Gamma Poisson Shrinker). Then, using graph theory we built a
model for each dataset and calculated the clustering coefficients. Finally we formulated an
“ADR-signal index (ADR-SI)” as an arbitrary measure of the signal detection capability per a
unit of cluster.

We observed that ADR-SI’s of all datasets were similar, except for etanercept-spontaneous
and infliximab-solicited datasets. For etanercept-spontaneous dataset ADR-SI was zero
owing to the absence of any signal. Clustering coefficient was also very low in this dataset.
ADR-SI for infliximab-solicited dataset was higher compared to other datasets. Number of
signals per number of reports was not different in this dataset compared to that of others.
However, clustering was lower.

This study suggests that signal detection capabilities of spontaneous and solicited ADR
reports may differ on the drug basis. We believe that the factors that could explain the low
and high signal detecting capability respectively in etanercept-spontaneous and infliximab-
solicited reports may guide future pharmacovigilance actions on effective data collection.
We are planning to investigate these underlying factors with further studies.

Keywords: adverse drug reaction, spontaneous reports, solicited reports, ADR-drug signals,
ADR-signal index
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Because nurses are responsible from the administration of drugs, they play an important
role in rational drug use (RDU). Undoubtedly, the education of nurses should begin in the
school in order to ensure that they will implement RDU correctly in their work life.
Therefore, it will be beneficial to determine the knowledge level of nursing students about
this topic.

This study was carried out in order to determine the knowledge and attitudes of nursing
students from two different universities in Central Anatolia, Turkey.

This descriptive study was carried out on 1590 nursing students studying at the Nursing
Faculty of two universities in Central Anatolia. A total of 961 (60.44%) nursing students filled
out the questionnaire form used in this study. The questionnaire form was prepared
according to the literature data. Descriptive data were expressed as percentage and mean.

Of the students, 68.80% were studying at the University A, 30.90% were at Class Ill and
14.00% were graduated from Health Vocational School. The students participating in the
study reported that they have well knowledge about the administration form of the drug but
have moderate knowledge about the indication, duration of effect, side effects,
contraindications, drug interactions, warning, precautions and special situations about the
drug use. Of the students, 79.4% have reported that they have reported side effects for the
drug with 57.9% are reporting that they have reported the side effects to a nurse. It was
determined that 80.50% of the nursing students do not or inadequately get education about
RDU at the school.

Results of the present study suggest that nursing students have moderate knowledge about
RDU and get inadequate education about RDU at school.

This study is financially supported by Scientific Research Projects Unit of Ahi Evran
University,

Project No: TIP.A3.16.001.
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C061: Evaluation of worldwide use of idarucizumab in a clinical practice setting: rationale
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C062: Potassium channel-independent effects of pinacidil on the isolated human
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C061: Evaluation of worldwide use of idarucizumab in a clinical practice setting: Rationale
and design of the RE-VECTO surveillance programme
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(F.Gruenenfelder)

Immediate and rapid reversal of the effects of an oral anticoagulant may be required in
patients who have a life-threatening or uncontrolled bleeding event or who require
emergency surgery/procedures. Idarucizumab, a humanized monoclonal antibody fragment,
was developed as a specific reversal agent for the direct thrombin inhibitor, dabigatran, and
is the first specific reversal agent for a non-vitamin K antagonist oral anticoagulant approved
in the European Union and United States.

RE-VECTO is a global, drug administration surveillance programme designed to evaluate
idarucizumab usage in a clinical practice setting.

This international multi-centre surveillance programme will be available to hospital
pharmacies that dispense idarucizumab. Registration programme websites and electronic
data capture will facilitate site enrolment. The target population is all adult patients treated
with idarucizumab, excluding patients who have participated in dabigatran or idarucizumab
clinical trials. The study size will be driven by idarucizumab usage and pharmacist
participation. Anonymized information will be collected using electronic Drug Administration
Forms.

Information on basic patient characteristics and use of idarucizumab will be entered into the
idarucizumab drug administration surveillance web portal. Details of idarucizumab utilization
will include department/patient setting, reason for idarucizumab use (e.g. uncontrolled
bleeding, emergency surgery), type of surgery/procedure, information on bleeding event,
and idarucizumab dosage/timing. All variables will be presented using descriptive statistics.

This global surveillance programme aims to capture and characterize a large proportion of
patients treated with idarucizumab and assess idarucizumab usage patterns in clinical
practice.

Keywords: idarucizumab, dabigatran, surveillance, bleeding, surgery
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C062: Potassium channel-independent effects of pinacidil on the isolated human
saphenous veins from diabetic patients

Jovana Rajkovic’, Miodrag Peric’, Radmila Novakovic!, Dusko Nezic?, Vladimir Djokicl,
Vladimir Zivanovic®, Helmut Heinle®, Ljiljana Gojkovic Bukarica®

Institute of Pharmacology, Clinical Pharmacology and Toxicology, Medical Faculty,
University of Belgrade, Belgrade, Serbia.

’|nstitute for Cardiovascular Diseases “Dedinje”, Belgrade, Serbia.

*University Clinical Hospital Center "Dr Dragisa Misovic", Belgrade, Serbia.

*Institute of Physiology, University of Tubingen, Tubingen, Germany.

Email address of corresponding author: jolarajkovic@yahoo.com (J. Rajkovic)

Pinacidil is well known potassium (K*) channel opener which relaxes blood vessels trough
opening the ATP-dependent K* (Karp) channels located in the plasma membrane of smooth
muscle cells. However, numerous in vitro studies were reported K* channels-independent
effects of pinacidil. Therefore, the objective of this study was to investigate K* channels-
independent component of the pinacidil-induced vasorelaxation in the isolated human
saphenous vein (HSV) obtained from the patients with type-2 diabetes mellitus.

Rings of HSV, without endothelium, obtained from the patients undergoing coronary bypass
surgery, were mounted in an organ bath system and isometric tension was being recorded.
The experiments followed a multiple curve design. Pinacidil was used for vasorelaxation of
HSV precontracted with phenylephrine or solution with 80 mM K.

Glibenclamide, a selective inhibitor of Katp channels, antagonized significantly the effect of
pinacidil on HSV in the presence of normal Krebs-Ringer solution (P<0.05). Also, the effect of
pinacidil was antagonized significantly in the presence of 80 mM K" solution (P<0.05). In the
presence of normal Krebs-Ringer solution, pretreatment with nickel, Na*-Ca** exchanger
inhibitor, or with nifedipine, inhibitor of voltage-gated Ca**channels, did not inhibited
pinacidil effect (P>0.05, both). However, in the presence of 80 mM K', pretreatment with
nickel or nifedipine or both at the same time, antagonized significantly the effect of pinacidil
(P<0.001, all). Interestingly, there was no difference between the maximal vasorelaxation,
produced by 0.1 mM of pinacidil in the absence and presence of inhibitors.

Pinacidil induced endothelium-independent vasorelaxation of HSV from diabetic patients.
Kate channels are partly involved in its effect. In the K* channel-independent component of
the pinacidil-induced vasorelaxation, the Na*-Ca®* exchanger and voltage-gated Ca**
channels are partly involved. However, we have to investigate further the additional K"
channel-independent mechanism(s) of pinacidil.

Keywords: pinacidil, human saphenous vein, type-2 diabetes mellitus, potassium channels
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C063: 2beta-hydroxybetulinic acid 3beta-caprylate: an active principle from euryale ferox
salisb. seeds with antidiabetic, antioxidant, pancreas & hepatoprotective potential in
streptozotocin induced diabetic rats

Danish Ahmed?, Vikas Kumar®, Harish Kumar Bajaj*, Manju Sharma®

1Department of Pharmaceutical Sciences, Faculty of Health Sciences, SHIATS-Deemed
University, Allahabad, India.

’Department of Pharmacology, Faculty of Pharmacy, Jamia Hamdard, New Delhi, India.

Email address of corresponding author: danishjhamdard@gmail.com (D. Ahmed)

The aim of the present study was to evaluate the glycemic control, antioxidant, pancreas and
liver protective effect of 2beta-hydroxybetulinic acid 3beta-caprylate (HBAC) from Euryale
ferox Salisb. seeds on streptozotocin induced diabetic rats.

The active principle was isolated from Euryale ferox Salisb. seeds extract by utilizing
chromatographic techniques. The rats were divided into seven experimental groups: Gp 1-
normal; Gp2- normal + HBAC (60 mg/kg p.o.); Gp3- diabetic control; Gp 4- Diabetic + HBAC
(20 mg/kg p.o.); Gp5- Diabetic + HBAC (40 mg/kg p.o.); Gpb6- Diabetic + HBAC (60 mg/kg p.o.)
and Gp 7- Diabetic + Glibenclamide (10mg/kg p.o.). Biochemical estimation, free radical
scavenging examination and histopathological study was performed at the end of
experimentation i.e. on 28th day.

The active principle isolated and identified with spectral data as 2beta-hydroxybetulinic acid
3beta-caprylate (HBAC). It was detected for the first time that HBAC has improvised the
glycemic control in streptozotocin induced diabetic rats. Furthermore, it is remarkable to
note that it exhibited excellent free radical scavenging property and pancreas and
hepatoprotective property as well, supported by histopathological examination. One of the
mechanisms of action of HBAC appears to be stimulating the release of insulin from
pancreatic beta-cells.

HBAC improved the glycemic control, reduced the free radical activity along with corrected
glycemic control, lipid profile, and enhanced level of insulin along with improvement in
pancreas and hepatoprotective architecture. Considering the above results, HBAC shows
potential to develop a medicine for diabetes as combinatorial or mono-therapy.

Keywords: diabetes, euryale ferox, streptozotocin, seeds
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C064: Clinicopathologic features of methotrexate-induced epidermal necrosis

Shuen lu Hung', Ting Jui Chen®, Wen Hung Chung®

'Department and Institute of Pharmacology, School of Medicine, National Yang-Ming
University, Taipei, Taiwan.

’Department of Dermatology, Wan Fang Hospital, Taipei Medical University, Taipei, Taiwan.
Department of Dermatology, Drug Hypersensitivity Clinical and Research Center, Chang
Gung Memorial Hospital, Linkou, Taipei, and Keelung, Taiwan.

Email address of corresponding author: sihung@ym.edu.tw (S. Hung)

Methotrexate is widely used in the treatment of autoimmune diseases and cancer; however,
it can cause a variety of side effects. Methotrexate-induced epidermal necrosis (MEN) is a
rare but life-threatening adverse reaction. The clinical presentation of MEN mimics Stevens-
Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN), all of which show extensive
skin detachment and mucosal ulcers. The objectives of this study are to investigate the risks,
prognostic factors, and clinicopathology of MEN.

A total of 24 patients with MEN and 150 tolerant controls were enrolled from Taiwan. The
demographics, clinical manifestations, risks, drug dosage, and prognosis of MEN were
analyzed. The expression of immune-related proteins and apoptosis molecules in the skin
lesions and plasma of MEN patients was investigated and compared to those of SIS/TEN.

Four of 24 patients died from MEN, giving an overall mortality of 16.7%. Risk factors of MEN
included old age, chronic renal insufficiency, hypoalbuminemia, and high starting dose.
Patients with impaired renal function, increased plasma levels of methotrexate, and
leucopenia showed poor prognosis. Immunohistochemistry revealed high levels of active
caspase 3 but decreased anti-apoptosis signals, Bcl-2 and Bcl-xl, in the skin lesions of
patients with MEN. By comparison, SJS/TEN-associated immune-biomarkers including IL-2,
IFN-gamma and granulysin, had no association with MEN.

This is the largest study of methotrexate-induced epidermal necrosis. Risks of MEN included
old age, chronic renal insufficiency, hypoalbuminemia, and high starting dose. In contrast to
the immune features of SIS/TEN, MEN exhibited characteristics of drug toxicity related to
the delayed clearance, increased active caspase 3 and down-regulated anti-apoptosis
molecules. This study revealed that despite sharing similarity in clinical presentation, MEN
has different clinicopathologic mechanism from SJS/TEN.

Keywords: methotrexate, epidermal necrosis, Stevens-Johnson syndrome, toxic epidermal
necrolysis
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Plenary Lecture Hall A (15:30-16:30)
MIiRNASs as potential therapeutic targets in cardiovascular disorders
Stefanie Dimmeler

Institute for Cardiovascular Regeneration, Goethe University Frankfurt, Theodor-Stern-Kai 7,
60590 Frankfurt, GERMANY

In recent year, increasing evidence suggests that non-coding RNAs play important roles in
the regulation of tissue homeostasis and pathophysiological conditions. Besides small non-
coding RNAs (e.g. microRNAs), >200-nucleotide long transcripts, namely long non-coding
RNAs (IncRNAs), can interfere with gene expressions and signaling pathways at various
stages. MicroRNAs have been shown to control cardiovascular homeostasis and disease and
might be interesting targets for therapy. For example, inhibition of miR-92a promotes
neovascularization and repair after myocardial infarction in mice and large animal models.
Pre-clinical studies currently assess whether antimiRs directed against miR-92a may be used
in patients with acute or chronic ischemic heart disease. In contrast to microRNAs, which are
more close to clinical translation, the function of IncRNAs is hardly known. LncRNAs
comprise a heterogeneous class of regulatory RNAs and we are currently addressing the
regulation and function of intergenic IncRNAs as wells as circular RNAs, which result from
back-splicing, and control endothelial cell functions. The presentation will provide insights
into the regulatory RNA network and the translational perspective in the cardiovascular
system.
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Tuesday, 28th June 2016
Main Sessions (09:00-12:00)

Hall A:
How to improve translation from animals to humans

(Joint Section of EPHAR and EACPT)
Organizers and chairs:
Gérard A. Rongen (Radboud University, The NETHERLANDS)
09:00-12:00
09:00 Innovation in cardiovascular pharmacotherapy: Innovation stuck in translation
Gérard A. Rongen
Radboud University, The NETHERLANDS
09:30 Preclinical models in cardiovascular research: its predictive value in human drug
development. Limitations and opportunities
Mercé Roqué
Hospital Clinic de Barcelona, SPAIN
10:00 Elevated talk (C013): Effects of niacin and fatty acid dietary supplementation on adipose
tissue metabolic and inflammatory responses in a mouse model of metabolic syndrome
Sergio Montserrat De La Paz
Instituto de la Grasa, CSIC, SPAIN
(Authors: Sergio Montserrat De La Paz, Maria C Naranjo, Maria C Millan Linares, Sergio
Lopez, Rocio Abia, Erik A.l. Biessen, Francisco J.g Muriana, Beatriz Bermudez)
10:15 Elevated talk (C014): Montelukast attenuates abdominal aortic aneurysm in rats: role on
matrix metalloproteinases
Caglar Macit
istanbul Medipol University, TURKEY
(Authors: Gdzde Tekin, Goksel Sener, Ozge Cevik, Sule Cetinel, Caglar Macit)
10:30 Coffee break
11:00 Improvement of preclinical animal models for autoimmune-mediated disorders via reverse
translation of failed therapies
Bert 'T Hart
Biomedical Primate Research Centre, The NETHERLANDS
11:30 Elevated talk (CO15): Nebivolol mediates p44/42 MAPK phosphorylation in experimental
cardiac hypertrophy model induced by neurohumoral stimulation
Isil Ozakca
Ankara University, TURKEY
(Authors: Isil Ozakca, Mesut Cicek, Vecdi Melih Altan, Arif Tanju Ozgelikay)
12:00 End of symposium
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Innovation in cardiovascular pharmacotherapy: Innovation stuck in translation

Gérard A. Rongen

Radboud University Medical Center, Department of Pharmacology-Toxicology and Internal
Medicine, P.O. Box 9101, 6500 HB, Nijmegen, the NETHERLANDS.

Systematic reviews and meta-analyses of animal studies have revealed serious limitations in
internal and external validity strongly affecting the reliability of this research. In addition
inter-species differences are likely to further limit the predictive value of animal research for
the efficacy and tolerability of new drugs in humans. Important changes in the research
process are needed to allow efficient translation of preclinical discoveries to the clinic,
including improvements in the laboratory and publication practices involving animal
research and early incorporation of human proof-of-concept studies to optimize the
interpretation of animal data for its predictive value for humans and the design of clinical
trials. lllustrated by recent clinical trials in the area of (cardiac) ischemia-reperfusion injury
performed by this author and his colleagues, the impact of translational problems between
animals and humans will be discussed on clinical development of therapeutics.
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Preclinical models in cardiovascular research: its predictive value in human drug
development. Limitations and opportunities

Mercé Roqué

Cardiology Department, Hospital Clinic de Barcelona. Villarroel 170, Barcelona 08036, SPAIN.

Preclinical cardiology research is essential for drug and technological development in
cardiovascular disease. The use of adequate and clinically relevant models for in vitro and in
vivo studies is a central element in this process.

Different animal models in several species have been developed to address cardiovascular
disease, including ischemic heart disease, restenosis, heart failure, pulmonary hypertension,
thrombotic diseases, arrhythmias, and others.

Human disease is complex and multifactorial. Identifying the physiopathologic mechanisms
involved in the etiology and progression of the disease is of the outmost importance. In
addition, the influence of genetic background, epigenetics, and environmental factors, needs
to be taken into account.

Translational animal models are, therefore, the basis for a successful development of
innovative drugs and devices. Experimental models may allow for studying the role of a
single gene in a specific process, such as with the use of genetically engineered animal
models.

Even though animal studies can significantly improve our knowledge of human disease
mechanisms, properly designed clinical trials remain essential, since animal studies do not
ensure predictability in the human. Despite a DNA homology ranging between 98-99% in
some animal species commonly used in research (such as mice, monkeys and pigs), there are
species differences between cellular pathways, such as signaling cascades, receptor
subtypes, that can affect the pharmacodynamic and pharmacokinetic properties of a drug.

Using valid and reproducible preclinical models in each disease condition, depending on the
pathophysiology, a good study design, and adequate endpoint assessment, are essential to
maximize predictability and a possible translation into human studies.
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Elevated talk (C013): Effects of niacin and fatty acid dietary supplementation on adipose
tissue metabolic and inflammatory responses in a mouse model of metabolic syndrome
Sergio Montserrat De La Pazl, Maria C Naranjol, Maria C Millan Linaresz, Sergio Lopezl, Rocio
Abia®, Erik A.l. Biessen®, Francisco l.g Muriana®, Beatriz Bermudez”

1Laboratory of Cellular and Molecular Nutrition, Instituto de la Grasa, CSIC, Seville, Spain.
’Plant Proteins Group, Instituto de la Grasa, CSIC, Seville, Spain.

Experimental Vascular Pathology Group, Cardiovascular Research Institute of Maastricht
(CARIM), University of Maastricht, The Netherlands.

*Department of Pharmacology, School of Pharmacy, University of Seville, Spain.

Email address of corresponding author: delapaz@us.es (S. Montserrat De La Paz)

NAD+ is a rate-limiting co-substrate for the sirtuin enzymes; its modulation is emerging as a
valuable tool to regulate metabolic diseases. Herein, we aimed the divergent modulation by
dietary fats in adipose tissue-associated inflammation.

Niacin-treated MetS mice (Lepob/obLDLR-/-) were fed low-fat diet (LFD) or three high-fat
low-cholesterol diets (HFLCDs) of different fatty acid compositions (saturated fatty acids,
SFAs; monounsaturated fatty acids, MUFAs; and polyunsaturated fatty acids, PUFAs). Serum
cardiometabolic parameters, adipocytes size and mRNA expression of pro-inflammatory
biomarkers and macrophage polarization-related genes from adipose tissue were evaluated.
HFLCD-SFAs administration increased insulin, triglycerides and pro-inflammatory cytokines in
serum compared to HFLCD-MUFAs or HFLCD-PUFAs. The incremented adipocytes size,
macrophage accumulation, M1 phenotype and pro-inflammatory biomarkers was higher in
mice fed HFLCD-SFAs, whereas those fed HFLCD-MUFAs or HFLCD-PUFAs showed a partial
restoration in adipocyte size distribution, a reduction of macrophage content, and to induce
M2 polarization in adipose tissue.

These exciting findings open new opportunities for developing novel nutritional strategies
with olive oil as the principal dietary source of oleic acid and NA such as nutraceutical
complement to prevent development and progression of obesity-related inflammation.

Keywords: olive oil, adipose tissue, macrophages, metabolic syndrome, inflammation
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Elevated talk (C014): Montelukast attenuates abdominal aortic aneurysm in rats: role on
matrix metalloproteinases

Gozde Tekin', Goksel Sener?, Ozge Cevik®, Sule Cetinel, Caglar Macit®

'Siyami Ersek Chest and Cardiovascular Surgery Training and Research Hospital, istanbul,
Turkey.

’Department of Pharmacology, Faculty of Pharmacy, Marmara University, istanbul, Turkey.
*Department of Biochemistry, Faculty of Pharmacy, Cumhuriyet University, Sivas, Turkey.
*Department of Histology and Embryology, Faculty of Medicine, Marmara University,
istanbul, Turkey.

>Department of Pharmacology, School of Pharmacy, Istanbul Medipol University, istanbul,
Turkey.

Email address of corresponding author: caglarmacit@yahoo.com (C. Macit)

Oxidative stress and inflammation are the major factors that cause abdominal aortic
aneurysm (AAA). The aim of this study is to investigate the possible protective effects of
montelukast against abdominal aortic aneurysm in rats.

Forty Sprague-Dawley rats, weighing 250-300g, were equally divided into four groups; Sham
operated-control (C), C + montelukast, AAA, and AAA+Montelukast. In order to induce AAA,
a CaCl2 model was used. Gauze pre-soaked in 0.5M CaCl, was directly applied to the
adventitia of the infrarenal abdominal aorta for 15 minutes. After the surgery, animals
received montelukast intraperitoneally (10 mg/kg/day) for four weeks. At the end of the
study, rats were decapitated and infrarenal aorta tissue samples were taken for the
measurement of matrix metalloproteinase-2 and 9 (MMP-2 and MMP-9) protein expressions
and myeloperoxidase (MPQ) activities and 8-hydroxy-2'-deoxyguanesine (8-OHdG) levels.
Tissue antioxidant status was evaluated by measuring superoxide dismutase (SOD) activity.
Furthermore histological examination was performed. All the data was evaluated with
GraphPad Prism v.5 statistic program.

In the AAA group, aortic tissue 8-OHdG levels and MPO activities were found to be increased
while antioxidant enzyme, SOD was decreased. Furthermore in rats with AAA, both MMP-2
and MMP-9 protein expressions were increased. Montelukast administration reversed the
inflammation and reduced both MPO activities and 8-OHdG levels along with decreses in
MMP expressions. Montelukast treatment also reversed the histopathological changes
caused by AAA.

These results demonstrate that montelukast reduces CaCl, induced inflammation and aortic
tissue damage. The protective effects of this anti-inflammatory agent can be attributed to its
ability to inhibit MMP-2 and MMP-9 expression, to inhibit neutrophil infiltration, and to
balance oxidant—antioxidant status, suggesting a future role in the treatment of abdominal
aortic aneurysms.

Keywords: abdominal aortic aneurysm, montelukast, matrix metalloproteinases,
myeloperoxidase
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Improvement of preclinical animal models for autoimmune-mediated disorders via reverse
translation of failed therapies

Bert A ‘t Hart

BPRC, Department Immunobiology, Rijswijk, The Netherlands and University of Groningen,
University Medical Center, Dept. Neuroscience, Groningen, The Netherlands (hart@bprc.bnl)

The ageing western societies are facing an increasing prevalence of autoimmune-mediated
inflammatory diseases (AIMID) for which no effective treatment exists. A main reason is the
poor translation of scientific concepts developed in AIMID animal models into effective
treatments. Improvement of the translational validity of the animal models that are used for
the selection of promising drug candidates from the development pipeline is clearly needed.
However, how can this be done when the reasons for the high attrition rate, which in some
areas are above 90%, are not known. | propose that critical information needed for the
highly desired innovation of currently used preclinical models can be obtained from a
reverse translation analysis of the mechanistic reasons why certain therapies fail and others
succeed.

References:

't Hart, B. A. 2015. Reverse translation of failed treatments can help improving the validity of
preclinical animal models. Eur J Pharmacol 759: 14-18.

't Hart, B. A,, S. A. Jagessar, Y. S. Kap, K. G. Haanstra, I. H. Philippens, C. Serguera, J. Langermans, and
M. Vierboom. 2014. Improvement of preclinical animal models for autoimmune-mediated disorders
via reverse translation of failed therapies. Drug Discov Today 19: 1394-1401.
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Elevated talk (C015): Nebivolol mediates p44/42 MAPK phosphorylation in experimental
cardiac hypertrophy model induced by neurohumoral stimulation

|sil Ozakca, Mesut Cicek, Vecdi Melih Altan, Arif Tanju Ozgelikay

Department of Pharmacology, Faculty of Pharmacy, Ankara University, Ankara, Turkey.
Email address of corresponding author: ozakca@ankara.edu.tr (1. Ozakca)

Nebivolol is a member of third-class beta-blockers which has been approved for the
treatment of hypertension. We have previously shown nebivolol partially protects the
responsiveness of B-adrenoceptor (B-AR) signaling and the development of isoprenaline
(1ISO)-induced cardiac hypertrophy independent of its B;-AR blocking effect. Here, we
examined the possible effects of nebivolol treatment on the development of cardiac
hypertrophy and p44/42 MAPK phosphorylation in Iso- and angiotensin Il (ANG)-induced
hypertrophic hearts compared with metoprolol, selective Bi-blocker. Rats infused by either
isoprenaline (2.4 mg.kg™.day™’, 14 days) or angiotensin Il (1 mg.kg™.day™, 14 days) were
randomized into three groups according to treatment with metoprolol (30 mg.kg™.day™, 1SO-
M, ANG-M), nebivolol (10 mg.kg'l.day'l, ISO-N, ANG-N), or placebo (ISO, ANG). Nebivolol
mediated a significant improvement on left ventricle-to-body weight ratio and mRNA
expression levels of atrial natriuretic peptide (ANP) compared with metoprolol and placebo
in 1SO-induced cardiac hypertrophy (Table 1). In this experimental model, the
phosphorylation of p44/42 MAPK is decreased in response to Iso infusion, however nebivolol
increased the phosphorylation levels to control (FiglA). In ANG-induced cardiac hypertrophy
model, contrary to ISO-induced one, nebivolol failed to attenuate the cardiac mass (Table 1).
Although both beta-blockers decreased the ANP mRNA levels significantly (Table 1),
nebivolol, but not metoprolol, increased the phosphorylation level of p44/42 MAPK which
was slightly reduced in response to ANG infusion (FiglB). These data suggest that the effect
of nebivolol on the phosphorylation of p44/42 MAPK may occur independent from its
antihypertrophic and B:-AR blocking effects in conditions triggered by neurohumoral
stimulations.

This study is supported by TUBITAK 114S563.
Keywords: beta-blocker, isoprenaline, angiotensin I, p44/42 MAPK, cardiac hypertrophy
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Figure 1. Analysis of p44/42 MAPK phosphorylation in left ventricle samples from 1SO- (A) and ANG-
induced cardiac hypertrophy (B). Values were normalized to HSP90 as loading control (n=3 to 6 per
group). All results are expressed as means+SEM. Statistical analysis was performed using one-way
Anova followed by Newman-Keuls multiple comparison test. *, p<0.05 vs C; #, p<0.05 vs Ang; ¢,
p<0.05 vs Ang-M by post hoc analysis.

Table 1. Morphologic and molecular assessment of in vivo cardiac hypertrophy models and the
effects of beta-blocker treatments on these parameters.

Hypertrophic Experimental Left ventricle-to-body weight ANP mRNA expression (% change
agent groups ratio (mg/g) to control)
Isoprenaline C 1.90+0.08 1.00+0.03
Placebo (I1SO) 2.25+0.05* 12.9545.47*
Metoprolol (ISO-M) |2.15+0.06* 8.12+1.17*
Nebivolol (ISO-N) 1.93+0.04# ¢ 5.62+1.42*# ¢
Angiotensin Il C 1.71+0.11 1.00+0.03
Placebo (ANG) 1.95+0.11* 11.55+1.12*
m)empm"" (ANG- 15 17+0.09%* 3.09+1.28#
Nebivolol (ANG-N) |2.21+0.11* 5.50+2.06#

Left ventricular weight-to-body weight ratio and ANP mRNA expression levels were evaluated as morphologic
and molecular parameters, respectively. (n=3 to 6 per group). All results are expressed as means+SEM.
Statistical analysis was performed using one-way ANOVA followed by Newman-Keuls multiple comparison test.
* p<0.05vs C; **, p<0.01 vs C; # p<0.05 vs placebo; ¢, p<0.05 vs metoprolol-treated, by post hoc analysis.
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Hall B:
Emerging therapeutic targets in chronic pain and inflammation

(Organized by Hungarian Society for Experimental and Clinical Pharmacology)
Organizers and chairs:
Beata Sperlagh (Hungarian Academy of Sciences, HUNGARY)
Zsuzsanna Helyes (University of Pecs, HUNGARY)
09:00-12:00

09:00 Central mechanism of botulinum toxin action on pain supersensitivity, allodynia and
migraine
Zdravko Lackovi¢
University of Zagreb, CROATIA

09:30 Extracellular vesicles and their therapeutic potential in inflammatory diseases
Agnes Kittel
Hungarian Academy of Sciences, HUNGARY

10:00 Analgesic effects of the novel semicarbazide-sensitive amine-oxidase inhibitor SzV-1287 in
animal models of chronic pain
Zsuzsanna Helyes
University of Pecs, HUNGARY

10:30 Coffee break

11:00 Elevated talk (C016): Inhibition of NLRP3 inflammasome prevents lipopolysaccharide-
induced Inflammatory hyperalgesia in mice: contribution of NF-kB, caspase-1/11, ASC,
NADPH oxidase, and NOS isoforms
Bahar Tungtan
Mersin University, TURKEY
(Authors: Bahar Tunctan, Abdurrahman Dolunay, Sefika Pinar Senol, Meryem Temiz
Resitoglu, Demet Sinem Guden, Ayse Nihal Sari, Seyhan Sahan Firat)

11:15 Elevated talk (C017): Investigating the analgesic effect of FAAH inhibitor JNJ-1661010 alone
and in combination with COX inhibitors
Nergiz Hacer Turgut
Cumhuriyet University, TURKEY
(Authors: Nergiz Hacer Turgut, Ahmet Altun, Merve Ergul, Muhammed Mucahit Cicek,
Bulent Sarac, lhsan Bagcivan)

11:30 Elevated talk (C018): The analgesic effect of FAAH inhibitor AM-1172 alone and in
combination with iNOS inhibitors BYK and SM
Ahmet Altun
Cumhuriyet University, TURKEY
(Authors: Ahmet Altun, Nergiz Hacer Turgut, Merve Ergul, Muhammed Mucahit Cicek,
Bulent Sarac, Sahin Yildirim)

12:00 End of symposium
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Central mechanism of botulinum toxin action on pain supersensitivity, allodynia and
migraine

Zdravko Lackovic

Authors: Zdravko Lackovic!, Lidija Bach Rojecky?, Ivica Matak®, Zsuzsanna Helyes>, Boris
Filipovic®, Vi$nja Drinovac’, Maja Relja’

!Laboratory of Molecular Neuropharmacology, Department of Pharmacology, University of
Zagreb School of Medicine, Zagreb, Croatia

’Department of Pharmacology, University of Zagreb School of Pharmacy and Bichemistry,
Zagreb, Croatia

3Department of Pharmacology and Pharmacotherapy, University of Pécs, Faculty of
Medicine, H-7624 Pécs, Hungary

*Department of Otorhinolaryngology-Head and Neck Surgery, University Hospital Sveti Duh,
Zagreb, Croatia

>Department of Neurology, University of Zagreb School of Medicine and Clinical Medical
Centre Rebro, Zagreb, Croatia

Experimental and clinical observations suggest beneficial effect of botulinum toxin A
(BoNT/A) in different painful conditions. It was assumed that antinociceptive action is
associated with BoNT/A enzymatic inactivation of SNAP25 and prevention of
neurotransmitter release from the peripheral nerve endings. However BoNT/-A is more
potent and faster acting if applied intrathecally, in some experimental condition injected
unilaterally acts bilaterally, and its action can be prevented by axonal transport blocker
colchicine. Tracing toxin enzymatic activity we found immunohistochemically that it is
transported to sensory regions of the CNS. All these observation suggest central action of
BoNT/A (review Matak and Lackovic, Prog Neurobiol 2014). However, molecular mechanism
is still unknown. Application of receptor blocking drugs revealed association with opioid and
GABA system. Because BoNT/A is registered for treatment of chronic migraine recently we
concentrated more on its action in trigeminal region. Surprisingly, three different types of
pain: infraorbital nerve constriction injury, temporomandibular joint inflammation and facial
formalin injection in rats are accompanied by dural neurogenic inflammation characterized
by extravasation of plasma proteins and inflammatory cells. Such phenomenon was
previously described only in association with migraine. Immunohistochemistry revealed
cocalization of BoNT/A enzymatic activity with calcitonin gene related polypeptide (CGRP) in
dural nerves, and biochemically we found increase in dural CGRP level. Thus it seems that
after peripheral injection BoNT/A is taken up by sensory nerve endings and axonally
transported to dural nerves where it is colocalized with CGRP and suppress its action on
neurogenic inflammation (Lackovic et al 2016). This previously unknown phenomenon is
specific only for trigeminal region, since peripheral types of pain like partial transection of
the sciatic nerve and sciatic nerve constriction injury are not associated with extravasation of
lumbar or cranial dura.

This work has been supported in part by Croatian Science Foundation under the Project IP-
2014-09-4503
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Although the story of extracellular vesicles (EVs), these cell-secreted phospholipid bilayer-
bound structures started about 70 years ago. By now it has been proved that the release of
membrane vesicles is a process conserved in both prokaryotes and eukaryotes and
compelling piles of evidence support the significance of the three extracellular vesicle
populations namely exosomes, microparticles/microvesicles (MV/MP) and apoptotic bodies
in a broad range of physiological-pathological conditions. Not surprisingly, the possibility of
EV-related biomarker and therapeutic applications made this research field attractive for
clinical and pharmaceutical research, too.

Among pathological conditions EVs have long been suspected to promote inflammation. This
presumption was in line with our finding when we demonstrated changes in the localization
and distribution of purinergic receptors P2X7 and P2Y12 in BV2 cell-derived MVs and
exosomes following LPS treatment of the cells.

Recently we hypothesized that the effect of EVs on cells must be a combined effect of EVs
and cytokines, also present in the medium or bodily fluids. In a detailed study we proved,
that indeed, the effects of EVs, TNF, or their combination on gene expression of recipient
cells are substantially different. Our results propose to test the combined effects of soluble
mediators and extracellular vesicles since this may model the in vivo effects more accurately
than testing them on cells separately. Furthermore, uncoupling the interaction of EVs and
soluble mediators may help forward to more effective therapeutic intervention.
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Semicarbazide-sensitive amine oxidase (SSAO) is a multi-functional enzyme involved in the
oxidative deamination of primary amines. Its products, such as formaldehyde and
methylglyoxal, are important mediators in pain, possibly via the activation of the Transient
Receptor Potential Ankyrin 1 (TRPA1) ion channel localized on primary afferent neurones,
immune cells and the central nervous system. We studied the effects of our novel SSAO
inhibitor, SzV-1287 (3-(4, 5, -dipheyl-1, 3-oxazol-2-yl) propanoloxime), in chronic pain
models, as well as the involvement of TRPA1 in its mechanism of action.

Traumatic mononeuropathy was induced by sciatic nerve ligation and arthritis evoked by
complete Freund’s adjuvant or K/BxN arthritogenic serum transfer. The effects of SzV-1287
was investigated in male C57BI/6 wildtype mice (WT) and also in TRPA1 gene-deleted
(TRPA1-/-) ones (N=6-8/group). The mechanonociceptive threshold was measured by
aesthesiometry, thermonociception by hot plate, cold sensitivity by paw withdrawal latency
from 0°C water, paw volume by plethysmometry, clinical severity by scoring, grasping on a
grid, myeloperoxidase activity by luminescence and vascular leakage by fluorescence
imaging.

Both a single and repeated daily injections of 20 mg/kg i.p. SzV-1287 resulted in similar,
approximately 50% significant reduction of neuropathic mechanical hyperalgesia involving
central sensitization in WT mice 7 days after nerve ligation, but cold hyperalgesia was not
altered. It did not exert any effect in TRPA1l-/- mice. SzV-1287 significantly decreased
mechanical hyperalgesia in both arthritis models without affecting thermo-nociception, but
the inflammatory components (oedema, vascular leakage and neutrophil accumulation)
were only moderately reduced in the adjuvant model. These inhibitory actions of SzV-1287
were similar in WT and TRPA1-/- mice.

SzV-1287 exerts potent analgesic effect, which seem to be primarily centrally mediated via
TRPA1 in neuropathy, but not in arthritis. These results can open promising perspectives for
drug development.

Support: KTIA_NAP_13-2014-0022 (888819), OTKA-NN 114458.
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The nucleotide binding and oligomerization domain-like receptor (NLR) family protein NLR
family pyrin domain-containing 3 (NLRP3), an intracellular signaling molecule that senses
many environmental- and pathogen/host-derived factors, has been implicated in the
pathogenesis of several diseases associated with inflammation. It has been suggested that
NLRP3 inflammasome inhibitors may have a therapeutic potential in the treatment of
NLRP3-related inflammatory diseases. The aim of this study was to determine whether
inhibition of NLRP3 inflammasome prevents inflammatory hyperalgesia induced by
lipopolysaccharide (LPS) in mice as well as changes in expression/activity of cardiac nuclear
factor kB (NF-kB), caspase-11, nicotinamide adenine dinucleotide phosphate (NADPH)
oxidase, and endothelial/neuronal/inducible nitric oxide synthase (eNOS/nNOS/iNOS) that
may regulate NLRP3/apoptosis-associated speck-like protein containing a caspase
recruitment domain (ASC)/pro-caspase-1 inflammasome formation and activity by using
MCC950, a selective NLRP3 inflammasome inhibitor.

Male mice received saline (10 ml/kg; ip), LPS (10 mg/kg; ip), and/or MCC950 (3 mg/kg; ip).
Reaction time to thermal stimuli within 1 minute was evaluated after 6 hours. The mice were
killed and brain, hearts, and lungs were collected for measurement of NF-kB, caspase-1,
caspase-11, NLRP3, ASC, NADPH oxidase subunits (gp91phox and p47phox), nitrotyrosine,
eNOS, nNOS, iNOS, and B-actin protein expression, NOS activity, and interleukin (IL)-1B
levels.

LPS-induced hyperalgesia was associated with a decrease in eNOS, nNOS, and iNOS protein
expression and activity as well as an increase in NF-kB p65, caspase-1 p20, caspase-11 p20,
NLRP3, ASC, gp91phox, p47phox, and nitrotyrosine protein expression in addition to IL-1
levels in the tissues. The LPS-induced changes were prevented by MCC950.

The results suggest that inhibition of NLRP3/ASC/pro-caspase-1 inflammasome formation
and activity prevents inflammatory hyperalgesia induced by LPS in mice as well as changes in
NF-kB, caspase-11, NADPH oxidase, and eNOS/nNOS/iNOS expression/activity.

This study is supported by grants from TUBITAK (SBAG-5215047) and Mersin University (BAP-
2016-1-TP2-1427).

Keywords: lipopolysaccharide, inflammatory hyperalgesia, NLRP3 inflammasome, MCC950
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Fatty acid amide hydrolase (FAAH) is an enzyme responsible for the metabolism of fatty acid
amides (FAA). Recent studies suggest that FAAH enzyme inhibition may result in analgesic
effect. We aimed to determine the analgesic effect profiles of JNJ-1661010, a FAAH enzyme
inhibitor and cyclooxygenase (COX) enzyme inhibitor drugs (meloxicam and SC-58125) in
acute pain models. We also aimed to perform combinations with effective concentration of
JNJ-1661010 and effective and/or ineffective concentrations of COX inhibitory drugs to
observe the changes on analgesic effect.

JNJ-166101 (4 mg/kg, 1 mg/kg, 0.25 mg/kg), meloxicam (6 mg/kg, 1.5 mg/kg, 0.375 mg/kg)
and SC-58125 (4 mg kg, 1 mg/kg, 0.25 mg/kg) were applied intraperitoneally to adult male
Wistar rats alone and in combinations. Hot-plate test was used to examine both the central
and peripheral mechanisms, while tail flick test was used to examine the results of central
mechanisms at spinal level. Additionally rota rod performance test was performed to
observe locomotor coordination mediated side effects. Latencies were measured at 0, 15,
30, 45, 60, 90 and 120 minutes. The obtained results were expressed in % MPE (Maximal
potent effect) and compared by ANOVA test.

JNJ-1661010 produced a strong dose-dependent analgesic effect. When combined with low
and high analgesic doses of both COX inhibitors, significantly stronger analgesic effect
occurred than alone applications (p< 0.05).

Although there are many agents used in the treatment of pain, limitations related to both
cost and side effect profile of available agents, requires the development of new analgesic
agents. The results of our study have revealed that JNJ-1661010 can perform strong
analgesic effect and when combined with drugs targeting classic pathways stronger effect
can be observed.

This study is supported by Cumhuriyet University Scientific Research Project T-593 (CUBAP,
Sivas, Turkey).

Keywords: pain, fatty acid amide hydrolase (FAAH), cyclooxygenase (COX), tail-flick, hot-
plate
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Fatty acid amide hydrolase (FAAH) is an enzyme responsible for the catabolism of endogen
cannabinoids which are the main modulators of pain in human body. Indirect management
of cannabinoids may prevent unexpected results and provide stronger analgesic effect. We
aimed to investigate the analgesic effects of AM-1172, a FAAH enzyme inhibitor, in acute
pain models alone and in combination with (S)-metilizotiyoire silfat (SM) and BYK-191023,
inducible nitric oxide synthase (iNOS) inhibitors AM-1172 (2 mg/kg, 0.25 mg/ kg, 0.15
mg/kg), BYK-191023 (8 mg/ kg, 1.6 mg/kg, 0.32 mg/kg) and SM (1 mg/kg, 0.25 mg/kg, 0.0625
mg/kg) were administrated to adult male Wistar rats intraperitoneally alone and in
combinations. Hot-plate test was used to examine both the central and peripheral
mechanisms, while tail flick test was used to examine the results of central mechanisms at
spinal level. Additionally rota rod performance test was performed to observe locomotor
coordination mediated side effects. Latencies were measured at 0, 15, 30, 45, 60, 90 and 120
minutes. The data was expressed as % MPE (maximal potent effect) and compared by
ANOVA test.

AM-1172 produced a strong dose-dependent analgesic effect. When combined with low and
high analgesic doses of both iNOS inhibitors, significantly stronger analgesic effect occurred
than alone applications (p<0.05).

Although there are many non-steroidal anti-inflammatory agent used in pain management,
there are not many aiming endo-cannabinoid system since it is hard to control strong
analgesic effect and risky side effects. Our indirect approach to increase endo-cannabinoid
levels seems to be working and combination applications which allows us to use agents in
lower concentrations proves that this approach may be a promising one.

This study is supported by Cumhuriyet University Scientific Research Project T-600 (CUBAP,
Sivas).

Keywords: analgesia, fatty acid amide hydrolase (FAAH), iNOS, tail-flick, hot-plate
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Several distinct lipid species have been shown to actively participate in intracellular signal
transduction events and to influence central cellular processes, however the bioactive
actions of most lipids remain unexplored. This lack of knowledge is mainly due to a shortage
of tools to manipulate lipid levels within living cells in a non-invasive way and to identify
their protein interactors. Here, two novel methods to overcome these drawbacks applied to
the signalling lipid sphingosine (Sph) are presented.

A ‘caged’ variant of sphingosine enables a precise elevation of Sph levels in single living cells
within seconds using light. This acute increase in Sph concentration led to an immediate
release of lysosomal calcium through the actions of the two-pore channel 1 (TPC1). Cells
derived from patients suffering from the lysosomal storage disease Niemann-Pick type C
(NPC) exhibited reduced calcium signals upon Sph uncaging. Sph-induced calcium release
also initiated the nuclear translocation of transcription factor EB, which positively regulates
the expression of autophagic and lysosomal biogenesis genes, further underlining the
importance of lysosomal calcium release in direct lysosome-to-nucleus signalling pathways.

In order to capture Sph-interacting proteins, a trifunctional Sph (TFS) was developed. TFS
facilitates the release and immediate crosslinking of Sph to its interacting partners within the
living cell. Mass-spectrometric analyses identified known Sph-binding proteins such as the
ceramide synthase, as well as novel putative Sph-interactors. TFS was further employed in
investigations of the subcellular localization and transport of Sph through the cell. NPC
patient fibroblasts showed a striking accumulation of Sph in late endosomes and lysosomes.
Sph transport out of these vesicles was severely hindered in the NPC condition. The kinetics
of Sph efflux correlated with the severity of symptoms in different NPC patients, so this
assay could potentially be used for monitoring and prognosis of NPC disease severity.
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Sphingosine-1- phosphate and carbachol induced secondary messengers in detrusor
Nezahat Tugba Durlu-Kandilci
Hacettepe University, Faculty of Pharmacy, Department of Pharmacology

Sphingosine-1-phosphate (S1P) that is a bioactive sphingolipid metabolite plays a role in
smooth muscle contraction via G-protein coupled receptors (S1P;.s receptors). S1P, and S1P3
receptors are known to activate smooth muscle contraction via RhoA/ROK pathways.
Besides some physiological events, S1P production also takes place in some chronic
pathological situations as in overactive bladder syndrome and partial urethral obstruction®.
Interstitial cystitis, a syndrome that is characterized with chronical inflammation which
causes overactive bladder, enhances both S1P-induced calcium release from intracellular
stores and calcium sensitization® in rat detrusor smooth muscle through activation of Rho
kinase and protein kinase C pathways. Agonists such as carbachol are normally thought to
induce contraction in smooth muscle through inositol 1,4,5-triphosphate (IPs) production
and release of Ca®* from the main intracellular Ca** store, sarcoplasmic reticulum?®. However,
pyridine nucleotides that are cyclic adenosine diphosphate ribose (cCADPR) and nicotinic acid
adenine dinucleotide phosphate (NAADP) may also be involved in Ca®”' mobilizing processes.
cADPR has been shown to induce Ca** release via ryanodine receptors from sarcoplasmic
reticulum®. The other Ca** mobilizing agent NAADP was found to activate another Ca®*
release mechanism different from those activated by IP; and cADPR, known to be acting on
lysosome-related acidic compartments in various tissues including mammalian cells. Cross-
talk between IP3, cADPR and NAADP induced Ca** release has been shown in many cells.
Two-pore channels (TPCs) that are novel members of the superfamily of voltage-gated cation
channels, have been shown to function as NAADP receptors. cADPR and NAADP both have a
role in Ca”* signalling in guinea-pig detrusor while NAADP mainly mobilizes Ca®" in relation
with TPC2 in mice detrusor®. Thus, key differences in Ca® signalling mechanisms are
apparent between detrusor smooth muscles from different species.

'BJU In 2010;106:562-572

’Nature 1993;361:315-325

3Science 1991,253:1143— 1146

*J Biol Chem 2010;285(32):24925-24932
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New sights in calcium signalling in myometrium
Ozgiir Oktem
Department of Obstetrics and Gynecology, School of Medicine, Ko¢ University, TURKEY

A better understanding of the molecular mechanisms regulating myometrial contractility in
human uterus is vital to understand and provide more effective treatment options for
premature labour and postpartum uterine atony, two important adverse obstetric outcomes
with significant fetal and maternal morbidity and mortality. Myometrial contractions are
generated by periodic synchronous rises in intracellular calcium concentration as a result of
spontaneously generated action potentials propagating throughout the entire myometrium.
Controling a myogenically active muscle, such as the myometrium, is closely connected to
expression of ion channels. Since it is their properties and expression levels that will drive or
dampen the firing of action potentials, and thus the changes of intracellular Ca, channel
components and their mechanisms of action are now become more of an issue. Unlike nerve
action potentials, although Na channels are present, Ca was found to be the major inward
charge carrier rather than Na, as voltage-sensitive Ca channels open as the membrane
started to depolarize. The predominant inward current in myometrium is the L-type (CaV1.2)
calcium channel. Inhibition of L-type Ca channels by organic and inorganic Ca antagonists
blocks myometrial action potentials, Ca transients and spontaneous contractions of the
uterus. These recent findings hold true the pivotal role of voltage- gated Ca channels in the
control of Ca signalling and contraction emphasizes the importance of the action potential in
uterine smooth muscle.
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Sphingosine-1-phosphate (S1P) is a bioactive sphingolipid metabolite that causes smooth
muscle contraction via G-protein coupled receptors (S1P1-5 receptors)(1). S1P production is
known to take place both in physiological states and some pathological situations, as in
overactive bladder syndrome (2). Interstitial cystitis is a syndrome characterized with
chronical inflammation which causes overactive bladder (3). The intracellular mechanism of
S1P-induced contractile responses was investigated in B-escin permeabilized detrusor
smooth muscle of rats having cyclophosphamide induced cystitis.

The study protocol was approved by the University Animal Ethics Committee (2014/34-6).
Cyclophosphamide (150 mg/kg) was injected to rats (Sprague-Dawley, female, 200-250 g)
intraperitoneally once a day on days 1, 4 and 7 to induce cystitis. Control groups were
injected with saline (NaCl 0.9 %), in respectively. Detrusor smooth muscle strips were
mounted in 1 ml organ baths containing Hepes buffered modified Krebs' solution. Tissues
were permeabilized with 40 uM B-escin for 30 min. Isometric contractions were expressed
as % of 80 mM K. Data are given as meanS.E.M. P<0.05 was accepted as significant.

S1P (50 uM)-induced contractions were significantly increased from 20.1+1.5% (control,
n=11) to 42.9+6% in cystitis (n=8). These contractions were significantly inhibited by protein
kinase C inhibitor GF-109203X (5 uM) in both control (12.2+1.4%, n=6) and cystitis group
(8.8+1.7%, n=6). S1P-induced contractions were also significantly inhibited by Rho kinase
inhibitor Y-27632 (1 uM) in both control (13.412.4%, n=6) and cystitis group (12.5+1.4%,
n=6).

According to the present data, interstitial cystitis triggers S1P-induced intracellular calcium
release in permeabilized detrusor smooth muscles. Since this contractile response is
inhibited approximately the same proportion by Rho kinase and protein kinase C inhibitors,
we may suggest that the augmentation in S1P-induced contractions in cystitis involves both
pathways.

1.Watterson et al. (2007) FASEB J.21, 2818-2828.
2.Aydin et al. (2010) BJU Int.106,562-572.
3.Masago et al. (2009) Int.J.Uro.16, 842-847

Keywords: cyclophosphamide, sphingosine-1-phosphate, permeabilization, detrusor smooth
muscle, rat
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Purines are important regulators of urinary bladder activity. Besides ATP release from
mechanically-stimulated uroepithelial cells driving normal and abnormal sensations during
bladder filling, the nucleotide acts as a co-transmitter with acetylcholine (ACh) to initiate
detrusor contractions during voiding. We demonstrated that uroepithelial cells and
cholinergic nerves from men with bladder outflow obstruction (BOO) due to benign prostatic
hyperplasia release 3-5 fold more ATP than controls. Here, we show that the kinetics of the
extracellular ATP and ADP catabolism is 1.4 and 1.9 times slower in the detrusor of BOO
patients than controls. This difference was attributed to decreases in NTPDasel (ATP
diphosphohydrolase) activity converting ATP directly into AMP, with subsequent
dephosphorylation to adenosine by ecto-5’-nuleotidase/CD73 in smooth muscle fibres.
Minor changes were detected in NTPDase2 (ATPase) expression bound to cholinergic nerves,
which might favour transient ADP accumulation at the neuromuscular synapse. Differential
inhibition of NTPDasel and 2 with ARL67156 (100uM) and POM-1 (100uM) decreased
evoked [’H]ACh release by 13+8% (n=5) and 24+6% (n=5) in BOO patients, respectively, but
the two compounds were equipotent in reducing (by 30%) evoked transmitter release in
control individuals. The P2X3 receptor antagonist, A317491 (100nM), decreased [*H]ACh
release by 20+2% (n=4) and 24+6% (n=5) in control and BOO patients, respectively, while the
P2X2/3 receptor blocker, TNP-ATP (10nM), was more effective in BOO patients (43+16%,
n=4) than in controls (27+9%, n=4). Selective antagonist of ADP-sensitive P2Y;, receptor with
AR-C66096 (100nM), but not of P2Y; and P2Y;3 receptors with MRS2179 (300nM) and
MRS2211 (10uM), increased [°H]ACh release only by 23+9% (n=5). Data suggest that
transient accumulation of ADP leading to inhibition of cholinergic neurotransmission via
P2Y1, receptors is not enough to counteract neuronal excitation mediated by ATP through
ionotropic P2X2/3 receptors in men with BOO.

Isabel Silva was in receipt of a PhD fellowship by FCT (SFRH/BD/88855/2012).

Keywords: human bladder, purines, bladder outflow obstruction (BOO), P2Y1, receptors,
NTPDases
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Elevated talk (C022): Investigation of the functional responses of myometrium smooth
muscle in secondhand smoking and chronic alcohol consuming rats

Semil Selcen Gocmez', Zeynep Ece Korun?, Tugce Demistas Sahin®, Tijen Utkan®

'Department of Pharmacology, Faculty of Medicine, Kocaeli University, Kocaeli, Turkey.
’Department of Obstetrics and Gynecology, Haydarpasa Numune Training and Research
Hospital, Istanbul, Turkey.

Email address of corresponding author: selcengmez@yahoo.com (S. S.Gocmez)

Smoking during pregnancy is a major risk factor for preterm delivery, but the underlying
mechanism by which smoking stimulates uterine contractions is still poorly understood.
Maternal consumption of ethanol is also a risk factor for birth complications. The aim of this
study was to investigate the effects of chronic smoking and alcohol consumption on the
contractile and relaxant responses of preterm myometrial strips isolated from rats.

Twenty one Wistar albino rats were divided into three groups: Control (n=7), received tap
water ad libitum; smoking group, rats exposed to smoke for 12 weeks (n=7); alcohol group,
were fed with ethanol for 12 weeks (n=7). The reactivities of myometrial strips obtained
from term labor rats of the smoking, alcohol and the control groups were mounted in organ
chambers for recording of isometric tension. The effects of cumulative concentrations of
carbachol (10%-10* M), oxytocin (10°-10° M) and diltiazem (10%-10* M) on myometrial
spontaneous contractions were measured.

Carbachol contractile responses were decreased the amplitude and frequency of
spontaneous contractions in alcohol group, whereas significantly increased in smoking group
(p<0.05). Oxytocin contractile responses were decreased the amplitude and frequency of
spontaneous contractions in alcohol group (p<0.05). The frequency of myometrial
contraction of oxytocin were significantly increased by smoking (p<0.05), while the
amplitude of contractions were not changed. The amplitude and frequency of myometrial
relaxations were significantly decreased by alcohol beginning from the concentration of 10-5
M (p<0.05). There were no significant differences between relaxant responses to diltiazem
of smoking and control group.

These findings suggest that smoking and alcohol consumption impaired contractile and
relaxant responses in the isolated myometrial smooth muscles and thereby increases the risk
of birth complications.

Keywords: smoking, alcohol consumption, pregnancy, rat, myometrium
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Elevated talk (C023): Endothelial dysfunction in the human umbilical artery due to
preeclampsia can be prevented by sildenafil

Edibe Minareci®, Nurten Kayacan®, Gulay Sadan?, Bora Ding’

'Department of Pharmacology, Akdeniz University, Antalya, Turkey.

’Department of Anesthesiology, Akdeniz University, Antalya, Turkey.

Email address of corresponding author: edibekarasu@akdeniz.edu.tr (E. Minareci)

We aimed to determine the effects of sildenafil in human umbilical artery preparation taken
from preeclamptic or normal pregnant women, also to investigate underlying mechanisms in
these effects. Eighteen pregnant women with preeclampsia and 18 healthy pregnant women
were involved. Relaxation responses of sildenafil in presence and absence of nitric oxide
(NO) synthase inhibitor, N-[omega]-nitro-L-arginine methyl ester (L-NAME), and soluble
guanylyl cyclase inhibitor, 1H-[1,2,4] oxadiazolo [4,3-a]quinoxalin-1-one (ODQ), were
compared between the preeclampsia group and control group. Sildenafil-induced relaxation
responses were significantly attenuated in the presence of preeclampsia, L-NAME or ODQ,
but not totally abolished. Interestingly, except with ODQ incubation, in all set of experiments
maximal relaxation response was achieved by sildenafil. These data indicate that sildenafil
might effect vascular responsiveness of human umbilical artery through the involvement of
NO/cyclic guanosine monophosphate (cGMP)-dependent and -independent pathways.
Further investigations are needed to clarify the exact mechanisms.

Keywords: preeclampsia, sildenafil, nitric oxide, phosphodiesterase
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Hall D:
Signalling pathways in vascular function and dysfunction

(Organized by Turkish Pharmacological Society)
Organizers and chairs:
Gunay Yetik Anacak (Ege University, Faculty of Pharmacy, Department of Pharmacology)
B. Sdnmez Uydes Dogan (istanbul University, Faculty of Pharmac. Department of
Pharmacology)
09:00-12:00
09:00 Hsp90: A regulator of vascular relaxation
Gulnay Yetik Anacak
Ege University, TURKEY
09:30 Control of human vascular tone by prostanoid pathway
Gokge Topal
istanbul University, TURKEY
10:00 Dysregulated NO/cGMP signalling in priapism
F. Sena Sezen
Karadeniz Technical University, TURKEY
10:30 Coffee break
11:00 Vascular role of adipocytokines in health and diseases
Johan Van De Voorde
Ghent University, BELGIUM
11:30 Elevated talk (C024): The effect of PVAT on vascular tone regulation of human coronary
vessels: Role of H2S and PGE2
Giilsev Ozen
istanbul University, TURKEY
(Authors: Gulsev Ozen, Ingrid Gomez, Larissa Kotelevets, Eric Chastre, Catherine
Deschildre, Lilia Boubaya, Dan Longrois, Sonmez Uydes Dogan, Gokce Topal, Jean Baptiste
Michel, Xavier Norel)
11:45 Elevated talk (C025): The role of voltage-dependent potassium channels in the relaxation
of renal artery of diabetic rats
Ljiljana Gojkovic Bukarica
University of Belgrade, SERBIA
(Authors: Ljiljana Gojkovic Bukarica, Jasmina Markovic Lipkovski, Helmut Heinle, Sanja
Cirovic, Jovana Rajkovic, Vladimir Djokic, Radmila Novakovic)
12:00 End of symposium
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Hsp90: A regulator of vascular relaxation

Gilinay Yetik Anacak

Ege University Faculty of Pharmacy, Department of Pharmacology, 35100-Bornova-lzmir,
TURKEY.

Heat shock protein 90 (Hsp90) is a ubiquitous chaperone protein, involved in proper folding,
stability and maturation of numerous client proteins. Hsp90 is associated with all forms of
nitric oxide synthases (NOS); endothelial NOS (eNOS), neuronal NOS (nNOS) and inducible
NOS (iNOS) and important for NOS functions including vascular tonus, angiogenesis and
inflammation. Binding of HSP90 ensures recruitment of activated Akt to the eNOS—HSP90
complex and phosphorylation of eNOS.

We found that hsp90 interacts with eNOS in penile tissue and disruption of this interaction
by hsp90 inhibitors radicicol or 17-AAG leads to reduction of Acetylcholine, bradykinine or
sphingosine induced relaxation of corpus cavernosum. However hsp90 inhibitors does not
inhibit acetylcholine-induced relaxation in hypercholesterolemic rabbit penile tissue. Hsp90-
eNOS association found to be decreased by high glucose in diabetes, pulmonary
hypertension and sickle cell anemia-induced priapism. Thermal stimulation, calcium
ionophore, shear stress, VEGF, exercise and hypoxia are known stimulators of hsp90. We
showed that fluvastatin also induce hsp90 expressions and restore decreased endothelial
relaxation through hsp90 activation in hypercholesterolemia-induced erectile dysfunction in
rabbits.

Hydrogen sulfide (H2S) is another gasotransmitter in regulation of vascular tonus. NaHS
induces hsp90 expression and hsp90 inhibitors decrease its antioxidant effect in
cardiomyocytes. hsp90 also interacts with CSE in rat aorta and hsp90 inhibitor
Geldanamycine inhibits the effect of testosterone on relaxation and H2S formation.

Other interactions of hsp90 with sGC and inhibitor-kB kinase-B (IKKB) also contribute to the
regulation of vascular tonus by hsp90.

While activation of hsp90 can beneficial in erectile dysfunction or pulmonary hypertension,
hsp90 inhibitors may provide double protection in inflammatory vascular diseases by
inhibiting both eNOS and iNOS. Thus Hsp90 appears as a multitarget to control vascular
tonus.

Acknowledgement: We thank Turkish Scientific Research Council TUBITAK for the grant
#114s5448 and the COST action BM1005 (ENOG: European Network on Gasotransmitters).
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Control of human vascular tone by prostanoid pathway
Gokce Topal
Istanbul University, Faculty of Pharmacy, Department of Pharmacology, Istanbul, TURKEY.

Prostanoids (prostaglandin (PG) and thromboxane (TxA2)) are produced from arachidonic
acid in response to various stimuli by the sequential actions of cyclooxygenases and the
respective synthases. Prostanoids are involved in control of vascular tone and remodeling of
the vascular wall as well as in platelet aggregation and thrombosis. The different effects of
prostanoids are also dependent on the activation of specific receptors, namely, the eight
classical prostanoid receptors (DP, EP1-4, FP, IP, and TP) as well as the recently described
chemoattractant receptor CRTH2 and nuclear receptors (PPARa,5,y). When the receptors
are localized on the smooth muscle, the activation of IP, EP2, EP4, or DP receptors by
prostanoids induces vasodilatation, while the activation of TP, EP1, EP3, or FP receptors is
responsible for vasoconstriction. The role of the classical prostanoid receptors stimulated by
PGI2 and TxA2 in the control of the human vascular tone has been largely documented.
However, there are few studies concerning the involvement of other prostanoids (PGE2,
PGF2a and PGD2) and their receptors in the control of the vascular tone. Accumulating
evidences also suggest the key cardiovascular role for PGE2. The four EP receptor subtypes
activated by PGE2 are present on the cells of the vascular wall during vascular inflammation.
Their activation and, more specifically, the EP3 and EP4 receptor activation appears
associated in most human physiological or pathophysiological responses of the vascular wall.
Moreover, perivascular adipose tissue derived PGE2 has been also shown to involve in the
control of human vascular tone. Therefore, these classical prostanoid receptors are also
promising cardiovascular therapeutic targets. Consequently, characterization of prostanoid
receptors in human vascular wall and perivascular adipose tissue will be presented in order
to highlight the role of prostanoid pathway in the control of vascular tone under
physiological and/or pathophysiological conditions.
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Dysregulated NO/cGMP signalling in priapism

F. Sena Sezen

Department of Pharmacology, School of Pharmacy, Karadeniz Technical University, Trabzon,
TURKEY

Department of Urology, School of Medicine, Johns Hopkins School of Medicine, Baltimore,
MD, USA

Nitric oxide (NO) is the primary mediator of normal erectile function. Neuronal nitric oxide
synthase (nNOS)-induced release of NO from cavernous nerves initiates erection, whereas
both nNOS and endothelial nitric oxide synthase (eNOS)-induced release of NO from
endothelial cells cause relaxation of cavernosal smooth muscle and maintain erectile
response. NO acts primarily by stimulating production of cyclic guanosine monophosphate
(cGMP) via guanylate cyclase activity in cavernosal smooth muscle cells and this signaling
pathway is terminated by phosphodiesterase type 5 (PDE5) hydrolysis of cGMP in the penis.
Priapism is an erectile disorder of abnormally prolonged supraphysiological erection, without
sexual stimulation and with episodes often lasting longer than 4 h. Men with sickle cell
disease (SCD) are particularly at risk, about 45% of men with SCD developing a urological
emergency. Previously, SCD- associated priapism was considered as a consequence of
thrombosis and vascular blockage, however, it is now acknowledged as a vasculopathy with
a dysfunctional NO signalling. Several studies using transgenic SCD mouse models, which
mimic priapic phenotypic changes seen in humans, have demonstrated a chronically
impaired NO bioavailability causing a defect in the NO/cGMP/PDES signaling pathway in the
cavernousal smooth muscle and endothelial cells. More recently, priapism in SCD mice has
also been shown to be associated with dysfunctional signaling of RhoA/Rho kinase,
dysregulation of opiorphin and adenosine signaling, as well as increased oxidative stresss in
the penis. This presentation critically discusses the recent proposed contributory
mechanisms and potential new treatments using animal models of priapism and also recent
findings at human tissue level.
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Vascular role of adipocytokines in health and diseases
Johan Van de Voorde
Vascular Research Unit, Department of Pharmacology, Gent University, BELGIUM

Adipocytes are no longer considered just as cells related to storage of energy and
thermoregulation. Now we know that they release a huge number of paracrine and
endocrine biologically active molecules, the so called adipo(cyto)kines. There is growing
evidence that these adipo(cyto)kines may link obesity to cardiovascular diseases. The
excessive adipocyte hypertrophy in obesity induces hypoxia in adipose tissue. This leads to
adiposopathy, the process that converts “healthy” adipose tissue to “sick” adipose tissue.
This is accompanied by a change in profile of adipo(cyto)kines released, with less production
of the “healthy” adipo(cyto)kines such as adiponectin and omentin and more release of the
“unhealthy” adipo(cyto)kines, ultimately leading to the development of cardiovascular
diseases. Also perivascular adipose tissue (PVAT) that surrounds almost all blood vessels in
the organism secretes adipo(cyto)kines that, because of its proximity, can easily influence
vascular smooth muscle cells. The role of PVAT on vascular function can be both protective
and deleterious. Normal healthy PVAT, as present in lean subjects, helps to keep the blood
vessels dilated as its presence diminishes the effect of vasocontractile agents. Obesity is
associated with an increased mass in PVAT. Excessive adipocyte hypertrophy may result in
“adiposopathy” in which PVAT attracts macrophages and becomes a more inflammatory
phenotype. This leads to a change in profile of the released adipo(cyto)kines, resulting in a
decreased vasorelaxing effect of PVAT, which may be linked to obesity-induced
hypertension. It also results in smooth muscle cell migration and proliferation and the
development of atherosclerotic lesions. The increased knowledge of the functions of
adipo(cyto)kines brings up new targets that can be useful to develop novel therapeutic and
preventive strategies for obesity related cardiovascular diseases.
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Elevated talk (C024): The effect of PVAT on vascular tone regulation of human coronary
vessels: Role of H,S and PGE,

Gulsev Ozen’, Ingrid Gomez?, Larissa Kotelevets®, Eric Chastre®, Catherine Deschildre®, Lilia
Boubaya®, Dan Longrois®, B. Sonmez Uydes Dogan®, Gokce Topal®, Jean Baptiste Michel®,
Xavier Norel*

! Department of Pharmacology, Faculty of Pharmacy, Istanbul University, Istanbul, Turkey;
INSERM U1148, CHU X. Paris, France.

2INSERM U1148, CHU X. Paris, France; Cardiovascular Research Unit, School of Medicine and
Biomedical Sciences, University of Sheffield, Sheffield, UK.

’INSERM, U1149, CNRS ERL8252, Centre de Recherche sur I'Inflammation, Paris, France.
*INSERM U1148, CHU X. Paris, France.

INSERM U1148, CHU X. Paris, France; AP-HP CHU X. Bichat, Department of Anesthesia and
Intensive Care, University of Paris, France.

® Department of Pharmacology, Faculty of Pharmacy, Istanbul University, Istanbul, Turkey.
Email address of corresponding author: gulsev_ozen@hotmail.com (G. Ozen)

Most of the human blood vessels are surrounded by perivascular adipose tissue (PVAT).
Prostaglandin E, (PGE;) and hydrogen sulphide (H,S) released by PVAT could control vascular
tone. We aimed to determine the effects of PGE, and H,S on vascular tone of human
coronary vessels (HCV) and interaction with PVAT.

Atherosclerotic HCV were obtained after heart transplantation for myocardial ischemia while
healthy HCV were dissected after non-ischemic cardiomyopathy. Using an organ bath
system, cumulative dose-response curves were established with various PGE, receptor (EP
receptors) agonists, in the presence of different treatments (EP receptor antagonists or an
inhibitor of CSE, enzyme responsible for H,S synthesis), in both HVC preparations with or
without PVAT. The release of H,S and the density of CSE were measured using polarographic
and western blot methods, respectively. EP3 receptor mRNA has been determined in HCV
and their PVAT.

In HCV without PVAT, PGE; and the EP3receptor agonists induced concentration-dependent
contractions. A selective EP3 receptor antagonist (L-826266) inhibited significantly the
contraction induced by PGE, (control: Eya=133+17% vs L-826266: Enax=77+15%, n=5-13)
while EP1l-antagonists were ineffective in healthy HCV (similar result was obtained in
atherosclerotic HCV). In the presence of PVAT, the contractile response to PGE, was
significantly reduced (Emax = 73t06%, n=14) only in healthy HCV, this reduction was
abolished after incubation with the EP3 receptor antagonist or CSE inhibitor. The EP3
receptor mRNA and CSE expression were detected in HCV and PVAT. H,S production from
PVAT were significantly decreased after EP3 receptor antagonist.

These results suggest that PGE; is responsible for HCV contraction via EP3 receptors present
in vascular wall. In addition, PGE, could stimulate PVAT-vasorelaxant factor through the
release of H,S via EP3 receptor expressed in PVAT. This vasorelaxant effect is abolished in
atherosclerotic HCV and could accelerate atherosclerosis and plaque rupture.

Keywords: perivascular adipose tissue, prostanoid, hydrogen sulphide, vascular tone, human
coronary vessels
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Elevated talk (C025): The role of voltage-dependent potassium channels in the relaxation
of renal artery of diabetic rats

Liiljiana Gojkovic Bukarica®, Jasmina Markovic Lipkovskiz, Helmut Heinle?, Sanja Cirovic?,
Jovana Rajkovic', Vladimir Djokic', Radmila Novakovic

Institute of Pharmacology, Clinical Pharmacology and Toxicology, Medical Faculty,
University of Belgrade, Serbia.

’Institute of Pathology, Medical Faculty, University of Belgrade, Serbia.

*Institute of Physiology, University of Tuebingen, Germany.

Email address of corresponding author: bukarica@rcub.bg.ac.rs (L. Gojkovic Bukarica)

It has been documented that wine polyphenol, resveratrol reduced hyperglycemia and
improved metabolic parameters in animal models of diabetes. The aim of our study was to
investigate the role of voltage-sensitive potassium (Kv) channels in relaxation of renal artery
(RA) of diabetic rats by resveratrol. Diabetes in male Wistar rats was induced by alloxan.
Rings of RA were mounted in an organ bath for recording isometric tension. Contractions of
RA were provoked by phenyephrine. The experiments followed a multiple curve design.
Expression of different Kv channels (Kv1.1-6 and Kv4.2) in vascular wall of RA was evaluated
by immunohistochemistry. Resveratrol relaxed RA of normal rats more potently than RA of
rats with diabetes (ECso were 8 and 50 microM, respectively). A nonselective blocker of Kv
channels, 4-aminopyridine partly inhibited the relaxation of RA of normal as well as of
diabetic rats. However, margatoxin, a selective antagonist of Kv1.3 channels, completely
antagonized the relaxation of RA of diabetic rats only. In contrast, a selective antagonist of
Kv4.2 channels, phrixotoxin antagonized the effect of resveratrol in the RA of normal rats
only. In endothelium and media of healthy RA and in the media of diabetic RA, Kv1.1., Kv1.2,
Kv1.6 and Kv4.2 channels were present. On the endothelium of diabetic rats Kv1.3 channel
was present only. We have shown that resveratrol induces a stronger relaxation of RA of
normal rats than diabetic rats. In endothelium of RA of diabetic rats almost all tested Kv
channels are missing. It seems that resveratrol induced relaxation of RA of diabetic rats by an
interaction with Kv1.3 channels.

Keywords: resveratrol, diabetes, rat renal artery, potassium channels
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Plenary Lecture, Hall A (13:30-14:30)

Purinergic signaling in adult neural progenitor cell functions:
Experimental basis and possible therapeutic significance
Peter llles

Rudolf Boehm Institute for Pharmacology and Toxicology, University of Leipzig, D-04107
Leipzig, Germany
Sponsor: Hungarian Society for Experimental and Clinical Pharmacology

Purine receptors may be classified to the P1 und P2 types, responding to extracellular
adenosine and ATP/ADP, respectively. P2 receptors consist of two subtypes termed P2X
(ligand-gated cationic channels) and P2Y (G protein-coupled receptors). Adult neural
progenitor cells (NPCs) are located at the so called neurogenic niches of the subventricular
zone below the wall of the lateral ventricle and the subgranular zone of the hippocampal
dentate gyrus. These NPCs pass through transient developmental states, and eventually give
rise to neurons, which become integrated into existing neuronal circuits of the olphactory
bulb and hippocampus. Whereas in case of neurodegenerative diseases newly formed NPCs
replace e.g. damaged hippocampal neurons and are thereby beneficial, pathological seizure
activity may have deleterious consequences. Status epilepticus causes the excessive
proliferation NPCs, their migration to ectopic loci e.g. in the hilus hippocampi and
consequently the chronic manifestation of a one-time epileptic fit. It is noteworthy that any
type of damage afflicted onto neurons including metabolic limitation during epilepsy may
release large quantities of ATP from neurons, glial cells and endothelium. The subsequently
stimulated P2Y1 receptors will facilitate proliferation, migration and differentiation of NPCs,
while P2X7 receptors will cause necrosis and apoptosis. Thus, the same ATP/ADP molecule
might cause opposing effects, albeit at a different time scale, by both increasing the number
of NPCs via P2Y1 receptor activation and decreasing this number by P2X7 receptor
stimulation. We suggest that P2Y1 receptors after a status epilepticus may increase the ATP-
induced proliferation/ectopic migration of NPCs; the P2X7 receptor mediated
necrosis/apoptosis might counteract these effects, which would otherwise lead to a chronic
manifestation of recurrent epileptic fits.
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Oral Presentation Sessions (15:00-16:30)

15:00

15:15

15:30

15:45

16:00

Oral Presentation Session 6, Hall A
Neuropharmacology / Psychopharmacology(C065-C069)

Chairs: Aletta D Kraneveld (Utrecht University, The Netherlands)

Filippo Drago (University of Catania, Italy)
CO065: Dietary interventions that reduce mTOR activity rescue autistic-like behavioral
deficits in mice
Jiangbo Wu, Caroline Gm De Theije, Sofia Lopes Da Silva, Suzanne Abbering, Hilma Van Der
Horst, Laus Broersen, Martien J Kas, Johan Garssen, Aletta D Kraneveld
C066: The effect of early life supplementation of non-digestible oligosaccharides on brain
development and function in healthy mice
Kirsten Szklany, Cindy de Waard, Nienke G. van Staveren, Thecla A. van Wageningen,
Monika Verdouw, Kees van Limpt, Harm Wopereis, Lucianne Groenink, Raish Oozeer, Leon
M. J. Knippels, Johan Garssen, Aletta D. Kraneveld
CO067: Investigation of the involvement of dopaminergic receptor subtypes in the gallic
acid-induced antidepressant-like activity
Nazli Turan, Ozgiir Devrim Can, Umide Demir Ozkay, Yusuf Oztiirk
C068: Dopaminergic receptor subtypes mediated antidepressant-like activity of quercetin
Feyza Alyu, Umide Demir Ozkay, Ozgiir Devrim Can, Yusuf Oztiirk
C069: From pharmacogenetics to personalized medicine: Regulatory perspectives and
Implications for Latin-American countries
Diadelis Diade Remirez
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C065: Dietary interventions that reduce mTOR activity rescue autistic-like behavioral
deficits in mice

Jiangbo Wu', Caroline Gm De Theije’, Sofia Lopes Da Silva®, Suzanne Abbering’, Hilma Van
Der Horstl, Laus Broersenz, Martien J Kasg, Johan Garssenl, Aletta D Kraneveld®

!Division of Pharmacology, Utrecht Institute for Pharmaceutical Sciences, Faculty of Science,
Utrecht University, The Netherlands.

Nutricia Research, Utrecht, The Netherlands.

*Department of Translational Neuroscience, Brain Center Rudolf Magnus, University Medical
Center Utrecht, Utrecht, The Netherlands.

Email address of corresponding author: a.d.kraneveld@uu.nl (A. D.Kraneveld)

Enhanced mammalian target of rapamycin (mTOR) signaling pathway in the brain has been
implicated in the pathogenesis of autism spectrum disorder (ASD). Inhibition of the mTOR
signaling pathway improves behavior and neuropathology in mouse models of ASD
containing mTOR-associated single gene mutations. The aim of the current study was to
assess the effects of dietary interventions with an mTOR-targeting amino acid diet (Active 1
diet) or a multi-nutrient supplementation diet (Active 2 diet) on autistic-like behavior and
mTOR signaling in food allergic mice and in inbred BTBR T+ Itpr3tf/J (BTBR) mice.

Male BTBR or C3H mice were fed a Control, Active 1, or Active 2 diet for 8 consecutive
weeks, followed by behavioral tests. After two weeks of diet, C3H mice were orally
sensitized and challenged with whey protein to induce cow’s milk allergy (CMA). Brain
samples were collected for western blotting analysis of mTOR signaling pathway.

CMA mice showed reduced social interaction and increased self-grooming behavior. Both
diets reversed behavioral impairments in CMA mice and inhibited the mTOR activity in the
prefrontal cortex and amygdala of CMA mice. In BTBR mice, Active 1 diet reduced repetitive
self-grooming behavior and attenuated the mTOR activity in the prefrontal and
somatosensory cortices.

The current results suggest that activated mTOR signaling pathway in the brain may be a
convergent pathway in the pathogenesis of ASD bridging genetic background and
environmental triggers (food allergy) and that mTOR over-activation could serve as a
potential therapeutic target for the treatment of ASD.

Keywords: mammalian target of rapamycin (mTOR), food allergy, autism, mice, neuro-
immmune interaction

7" European Congress of Pharmacology (EPHAR2016), 26-30 June 2016, Istanbul, TURKEY
Congress Book Version 27.06.2016; Page 135/604



C066: The effect of early life supplementation of non-digestible oligosaccharides on brain
development and function in healthy mice

Kirsten Szklany', Cindy de Waard®, Nienke G. van Staveren®, Thecla A. van Wageningen®,
Monika Verdouw®, Kees van Limptz, Harm Wopereisz, Lucianne Groenink®, Raish Oozeer?,
Leon M. J. Knippels®, Johan Garssen?, Aletta D. Kraneveld®

Utrecht Institute of Pharmaceutical Sciences, Division of Pharmacolgy, Utrecht University,
The Netherlands.

Nutricia Research, Utrecht, The Netherlands.

3Utrecht Institute of Pharmaceutical Sciences, Division of Pharmacolgy, Utrecht University,
The Netherlands; Nutricia Research, Utrecht, The Netherlands.

Email address of corresponding author: a.d.kraneveld@uu.nl (A. D.Kraneveld)

Non-digestible oligosaccharides have immunomodulatory properties by changing the
intestinal microbiome composition. Recent studies have shown that changes in microbiota
composition also affect brain development and function. In a dietary intervention study with
short chain galacto- and long chain fructo-oligosaccharides (scGOS:IcFOS), we investigated
the effects of changes in microbiome metabolism on brain development and function of
healthy BALB/c mice.

Dietary supplementation with or without 3% scGOS:IcFOS (9:1) was tested in male BALB/c
mice starting from day of birth (n=10 per group). Social, anxiety-like, and stereotypic
behaviors were studied by conducting social interaction, marble burying and self-grooming
tests, respectively. Furthermore, cecal fatty acids, monoamine levels and mRNA expression
of several brain markers in the brain have been assessed.

Male offspring receiving scGOS:IcFOS from day of birth and onwards showed changes in the
serotonergic system. These neurological modulations were associated with behavioral
changes: scGOS:IcFOS fed mice showed less anxious and repetitive behavior during
development and increased social interest in adulthood. Alternated mRNA expression of
astrocytic glial fibrillary acidic protein (GFAP) and microglial integrin alpha M (ITGAM) and
brain-derived neurotrophic factor (BDNF) was detected in the brain of the scGOS:IcFOS
group. Relatively increased levels of butyric acid and decreased levels of valeric, isobutyric
and isovaleric acid were observed in cecal content of the scGOS:IcFOS fed mice.

Dietary supplementation with scGOS:IcFOS changes the serotonergic system and behavior in
healthy mice. These neurological changes were accompanied by a suppression of microglia
and astrocyte activation in the brain. In addition to this immune modulation in the brain,
levels of the neuroprotective BDNF were enhanced. As SCFA have been shown to be crucial
for microglia maturation, these neurological changes may be induced by the altered
microbiota metabolism that was observed in these mice.

Keywords: non-digestible oligosaccharides, short-chain fatty acids, brain development and
function, immune modulation, healthy mice
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C067: Dopaminergic receptor subtypes mediated antidepressant-like activity of quercetin
Feyza Alyu, Umide Demir Ozkay, Ozgiir Devrim Can, Yusuf Oztiirk

Department of Pharmacology, Faculty of Pharmacy, Anadolu University, Eskisehir, Turkey.
Email address of corresponding author: feyzaalyu@anadolu.edu.tr (F. Alyu)

Antidepressant-like activity of quercetin has been reported by our research group,
previously. Moreover, we exhibited that antidepressant-like activity of this flavonoid is
mediated through an increase in serotonin and catecholamine levels in the synaptic cleft as
well as through interactions with alpha-1 and beta-adrenergic receptors. Due to the lack of
studies investigating the relationship between dopaminergic receptors and antidepressant-
like activity of quercetin, in this study, we aimed to investigate the probable contribution of
dopaminergic receptors to this pharmacological effect.

The possible contribution of the D; dopaminergic receptors to the anti-depressant-like effect
of quercetin was evaluated using SCH 23390 (0.05 mg/kg, s.c.), whereas probable
involvement of the D,/ D3 dopaminergic receptors was examined using sulpiride (50 mg/kg,
i.p.). 15 min after the administrations of these antagonists, BALB/c strain mice were treated
with quercetin or saline. Then, 60 min later, tail suspension tests were performed to
examine the immobility time of animals. Spontaneous locomotor activities were assesed in
an activity cage apparatus.

The experimental protocol was approved by the Local Ethical Committee on Animal
Experimentation of Anadolu University, Eskisehir, Turkey.

In this study, as expected, quercetin significantly shortened the immobility time of mice in
tail suspension test and did not induce any significant change in the locomotor activities.
Additionally, SCH 23390 and sulpiride pretreatments significantly reversed the observed
antidepressant-like activity of quercetin.

Data obtained from this mechanistic study exhibited that all D;, D,, and Ds receptors are
involved in the anti-depressant-like effect of quercetin. However, possible contribution of
other systems (such as GABAergic, glutaminergic, and nitrergic systems) to the observed
pharmacological effect of quercetin should also be investigated with further detailed studies.
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Our research group exhibited the antidepressant-like effect of gallic acid (GA) in mice,
recently. In addition, in our previous studies, we demonstrated that the antidepressant-like
effect of GA is dependent on increase in serotonin and catecholamine levels in the synaptic
cleft as well as interaction with serotonergic 5-HT2a/2c, 5-HT3 and alpha-adrenoceptors.
However, possible contribution of dopaminergic receptor to this pharmacological effect
have not been studied, yet. This knowledge prompted us to investigate the role of
dopaminergic receptors in the antidepressant-like effect of GA.

All experiments were carried out using adult BALB/c mice. Possible involvement of the
dopaminergic receptor subtypes in the antidepressant-like effect of GA was investigated
using SCH 23390 (a dopamine D; receptor antagonist, 0.05 mg/kg, s.c.), and sulpiride (a
dopamine D,/Ds receptor antagonist, 50 mg/kg, i.p.). Mice were pre-treated with SCH 23390,
sulpiride, or vehicle 15 min before the saline or GA administrations. 60 min after these
administrations, immobility behavior was assesed in tail suspension test. Spontaneous
locomotor activities of mice were registered by the activity cage apparatus. The
experimental protocol was approved by the Anadolu University Animal Experiments Local
Ethics Committee.

By supporting our previous findings, GA administrations caused significant decrease in the
immobility time of mice without any change in spontaneous locomotor activities. The anti-
immobility effect of GA was reversed with both SCH 23390 and sulpiride pre-treatments.

Data obtained from this study supported the previous findings demonstrating the
antidepressant-like effect of GA. In addition, this study provides evidence that anti-
immobility effect of GA occurs at least partly by activating dopaminergic D;, D,, and Ds;
receptors. However, other mechanisms, for example mechanisms involving the opioidergic,
GABAergic, glutaminergic, and nitrergic systems, may also be contributed to the
antidepressant action of GA. Future studies are needed to clarify additional underlying
mechanisms.
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The science of pharmacogenomics has advanced significantly in the last five years, but it is
still in infancy and is mostly used on research basis. The Pharmacogenomics helps identify
interindividual variability’s in drug response (both toxicity and effectiveness). This
information will make it possible to individualize therapy with the intent of maximizing
effectiveness and minimizing risk. The aims of this work are to present the bases of
pharmacogenetic, the advantage and challenges of this specialty, the main enzymes
characterized for the genetic polymorphism and the world and Cuban regulatory perspective
about this subject. We will show the main advantages and disadvantages of this type of
research for Latin American countries.

The hope for the future is that through personalized medicine, doctors and patients will be
able to make better-informed choices about treatment. This treatment will avoid the
adverse drug reaction to the medication and will improve the diagnosis diseases as well as
the prevention and treatment of diseases.
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We tested whether GW0742, a peroxisome proliferator activator receptor beta/delta
(PPARB/6) agonist, ameliorates hypertension, endothelial dysfunction and renal injury in a
female mouse model of lupus.

Thirty-week-old NZBWF1 (lupus) and NZW/LacJ) (control) mice were treated with GW0742, 5
mg/kg/day by oral gavage, or with GSK0660 1 mg/kg/day intraperitoneally plus GW0742
orally, for 5 weeks. At the end of the experiment, systolic blood pressure, plasma anti-dsDNA
antibodies and cytokines, morphological indices, and proteinuria were measured.
Histopathological evaluation of kidneys was also performed. Endothelial function, reactive
oxygen species (ROS) levels and nicotinamide adenine dinucleotide phosphate (NADPH)
oxidase activity were tested in aorta. Flow cytometry was used to measure B and T cells from
spleens. Protein and mRNA expression were measured by Western blotting analysis and RT-
PCR analysis, respectively. Statistical analyses were performed using Graph Pad Prism 5
software.

GWO0742 treatment did not alter lupus disease activity (assessed by plasma double-stranded
DNA autoantibodies), but significantly (P<0.05) lowered blood pressure, cardiac and renal
hypertrophy, splenomegaly, proteinuria and renal injury in lupus mice, but not in control.
GWO0742 did not modify the elevated Treg and B cells, whereas reduced Th1 cells in spleens
from lupus mice. In addition, GW0742 lowered (P<0.05) the higher plasma concentration of
interferon-y and interleukin-21 observed in lupus mice. Aortae from lupus mice showed
reduced endothelium-dependent vasodilator responses to acetylcholine, which were
normalized by GWO0742 treatment. Vascular ROS content and mRNA levels of NADPH
subunits NOX-1, NOX-2 and p22phox were increased in lupus mice and reduced by GW0742.
All these effects of GW0742 were inhibited by PPARB/6 blockade with GSK0660.

PPARB/& may be an important target to control hypertension, endothelial dysfunction, and
protect organ damage in severe lupus.
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C071: Effect of high glucose on vascular function and eNOS/Akt pathway in isolated rat
aorta: Modulatory roles of resveratrol and juglone
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Hyperglycemia causes cardiovascular disturbances. The aim of the present study was to
investigate the potential effects of resveratrol and juglone on the acute high glucose-
induced vascular endothelial dysfunction and to elucidate molecular mechanism underlying.

Aortic rings from 12-week-old male Wistar rats were incubated with high glucose (30 mM)
for 30 min with or without resveratrol (10uM) or juglone (5uM). Endothelial relaxations to
acetylcholine (ACh, 10°-10° M) were determined in the aortas. Western blotting was used
to measure aortic levels of p-Akt and p-eNOS protein, whereas Real Time-PCR was utilized to
quantify Akt and eNOS mRNA expressions.

Glucose incubation caused to impaired endothelial relaxation to Ach in the aorta, which is
partially improved by resveratrol. Contrary, ACh-induced relaxation is further decreased by
juglone treatment. The levels of p-Akt and p-eNOS protein were diminished after glucose
incubation, which are promoted by resveratrol, but minimized by juglone treatment. mRNA
expression of eNOS showed a similar profile to corresponding protein measurements.
However, Akt mRNA levels did not change after the treatments.

High glucose-induced vascular dysfunction was positively correlated with the attenuation of
the concentrations of aortic p-Akt, p-eNOS protein and mRNA expression. Resveratrol
improved high glucose-induced vascular dysfunction possibly via activating eNOS/Akt
pathway. Importantly, juglone seems to be a potential risk factor for vascular disorder.

Keywords: resveratrol, juglone, eNOS, Akt, endothelial and vascular function
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C072: Effects of taurine in a model of oxidative stresss induced by glutathione depletion in
rabbit carotid arteries
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Oxidative stress occurs when free radical formation and the antioxidant system is
unbalanced. A reduction in glutathione (GSH) accompanies an increase in free radicals in
inflammatory diseases. Taurine protects cells from the cytotoxic effects of inflammation.
There have been limited studies to date evaluating the effect of taurine in oxidative stresss-
induced vascular dysfunction and its role in vascular inflammatory diseases. Therefore, we
aimed to investigate the effect of taurine on the regulation of vascular tonus and vascular
inflammatory markers in rabbit aortae and carotid arteries in oxidative stress-induced by
GSH depletion.

Rabbits were treated subcutaneously with buthionine sulfoximine (BSO), GSH-depleting
compound and/or taurine. Cumulative concentration-response curves for acethylcholine
(Ach), phenylephrine and 5-hydroxytriptamine (5-HT) were constructed with or without 1-
nitrow arginine (LNA) in the carotid artery and aorta rings. Immunohistochemical staining
was perfomed for TNF-alpha and IL-1.

BSO increased ACh-induced NO-dependent relaxations, phenylephrine-induced and 5-HT
induced-contractions in the carotid artery. ACh-induced NO-dependent relaxations and
augmented contractions were normalized by taurine (see Table ). BSO increased TNF-alpha
and IL-1P expressions. The BSO-induced increase in TNF-alpha was reversed by taurine.

Treatment with BSO resulted in vascular reactivity changes and increased immunostaining of
TNF-alpha in mainly carotid arteries in this model of oxidative stresss. The inhibition of the
increase in contraction and TNF-alpha expression by taurine in carotid arteries supports the
proposal that taurine has a beneficial effect in the treatment of inflammatory diseases such
as atherosclerosis.

This study is supported by grants from Ege University Scientific Research Fund, Project No:
06ECZ008 and 08ECZ019.

Keywords: buthionine sulfoximine, atherosclerosis, taurine, inflammation, rabbit
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Table 1. Effects of BSO and taurine on relaxation and contraction responses.

Acetylcholine (precontracted
with phenylephrine)

Emax (%) Control group BSO group BSO+TAU group | Taurine group
NO+ 85,94+ 1,73 92,81+ 1,38* 85,50+ 2,57+ 84,35+ 3,41
NO- 21,26+ 5,22 20,92+ 5,00 20,58 + 4,60 23,68 + 4,96

Phenylephrine

Emax Control group BSO group BSO+TAU group | Taurine group
NO+ 2,62+0,44 4,51+ 0,69* 3,69+ 0,46 4,98+ 0,46*
NO- 2,95+ 0,47 5,38+ 0,50** 3,831 0,44*+ 5,89+ 0,63**
5-HT E,ax Control group BSO group BSO+TAU group |Taurine group
NO+ 2,74+ 0,64 5,67+ 0,88* 3,331 1,04+ 4,89+ 1,59
NO- 2,87+ 1,79 5,68+ 0,69* 3,78+ 0,51 6,19 + 1,33*

ANOVA: *p<0.05 vs Control, **p<0.01 vs Control, +p<0.05 vs BSO, n=4-7
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It is well-known that emotional states may affect blood pressure. In this regard, the purpose
of this study was to assess the effects of psychoactive drug use on the success of
hypertension treatment. A total of 131 hypertensive patients treated in outpatient clinic
were enrolled in this observational study. Two study groups were formed, with one
randomly selected group assigned from the patients treated only with antihypertensive
drugs and the other assigned from the patients treated with the combination of
antihypertensive drugs and psychoactive drugs. Body weights, heights and arterial blood
pressures of the patients were measured. Their recent biochemical parameters of kidney
and liver functions were recorded. The questions related with therapeutic and adverse
effects of the drugs used were asked to them. Potential drug interactions were identified by
the database Micromedex. SF-12 health survey was used to assess quality of life in patients.
The sex, age and body mass index of the patients did not differ significantly between groups.
The rate of successive blood pressure regulation in combination treatment group was
significantly higher than in the group treated only with antihypertensive drugs. There were
no significant difference in elevated values of BUN-kreatinin, AST-ALT parameters between
the groups. Nevertheless, polypharmacy and major potencial drug interactions were
significantly higher in the patients treated with both antihypertensive and psychoactive
medications. Possible drug-related complaints has been found higher in this group, as well.
On the other hand, while patients in combination treatment group had higher SF-12 physical
compound score, there were no significant difference between groups in mental compound
score. Obtained results suggest that psychoactive drug use in hypertensive patients may be
of benefit in the control of blood pressure in case of needed, but the risk of potentially
harmful drug interactions and adverse effects of drugs should be kept in mind.

Keywords: treatment of hypertension, psychoactive drugs
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C074: Functional effects of P2X7 receptors in human internal thoracic arteries
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Temporary stasis of arteries during surgical procedures may result in increases in local blood
levels of ATP and its metabolites especially during coronary bypass surgery. Therefore, we
investigated the effects of selective P2X7 receptor activation on relaxation responses of
human internal thoracic artery (ITA) preparations together with the levels of ischemia
marker; ischemia-modified albumin (IMA) and the markers of endothelial function; von
willebrand factor (VWF), thrombomodulin and soluble intracellular adhesion molecule-
1(sICAM-1) in blood samples from ITA prone to temporary stasis by clamping during
coronary bypass surgery.

Samples of ITA obtained during coronary bypass surgery were suspended in organ baths and
the isometric tension responses were recorded by a computer-based data acquisition
system. Blood levels of thrombomodulin and sICAM-1were determined with ELISA, IMA with
spectrophotometry and vWF with immunoturbidimetric method.

Selective P2X7 receptor agonist Bz-ATP (10"°-10" M) did not cause a significant alteration in
tension of ITA preparations pre-contracted by phenylephrine (10° M). Relaxation responses
of ITA preparations to cumulative concentrations of ATP, ADP, UTP, adenosine, isoprenaline,
8-bromo cAMP (103 10™ M; for all), acetylcholine (10°- 10 M) and sodium nitroprusside
(10™- 10 M) did not differ significantly following incubation of preparations with selective
P2X7 receptor agonist Bz-ATP for 1 min. On the other hand, Bz-ATP incubation for 1 h caused
significant reductions in vasodilatory effects of ATP and acetylcholine that were reversed by
selective P2X7 receptor antagonists Brilliant Blue G or AZ11645373. Levels of
thrombomodulin, sICAM-1, vVWF and IMA in blood samples obtained before (pre-stasis) and
after (post-stasis) clamping of ITA during coronary bypass surgery did not differ significantly.
Findings of the present study suggested that selective P2X7 receptor antagonists may be
useful in preventing deterioration of vascular functions induced by P2X7 receptor activation
for long-term following stasis that might increase local levels of ATP and its metabolites.
Keywords: ATP, human internal thoracic artery, purinergic system, P2X7 receptors,
vasodilation
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Hypertension induced left ventricular hypertrophy (LVH) is an independent risk factor for
cardiac failure. Histamine is found to be elevated in the failing hearts. However, the role of
histamine-2 receptor (H2R) antagonism in prevention of LVH is unknown. We therefore
aimed to investigate the effect of H2R antagonist famotidine (FAM) on prevention of LVH.
Six-month-old Spontaneously Hypertensive Rat (SHR) was treated with FAM (30 mg.kg-
1.day-1 n = 8) or Metaprolol (MET) (50 mg.kg-1.day-1 n = 8) for 60 days. BP was measured
noninvasively. Cardiac function was evaluated by 2D echocardiography. LVH was assessed by
hypertrophy index (HI), myocyte cross-sectional area (MCSA), Sirius red staining, BNP and
Procollagen type 1 pro-fibre (PCT1PF) levels, Hydroxyproline (HP) and calcineurin (CN) and
Akt / p Akt expression. Lipid Peroxidation and GSH levels were measured. Data was
presented as mean £ S.D and analysed by One-way ANOVA followed by Bonferroni post-hoc
test.

All variables were significantly different in SHR compared to WST. In response to treatments,
BP and cardiac function was improved (Table 1). Markers of LVH like HI, MCSA, BNP and
Calcineurin A were normalised with treatment (Figure 1). Reduction in HP content (ug. g
tissue-1: 224.16+12.84 [FAM], 204.16£9.13 [MET] Vs 298.5+17.55 [SHR]), PCT1PF ( pg.mL-
1:2418+319.4 [FAM], 2350.16+278 [MET] Vs 3589+296.5 [SHR]) and also normalized AKt / p
Akt ratio(ratio: 1.91 + 0.19 [FAM], 1.54+0.24 [MET] Vs 2.98+0.25 [SHR]). Both Treatments
preserved glutathione (nMole.mg protein -1: 8.74 + 0.99 [FAM], 9.98+1.65 [MET] Vs
5.6741.22 [SHR]), Peroxiredoxin 3 levels (Fold change: 0.88 + 0.09 [FAM], 1.1+0.09 [MET] Vs
0.4+0.05 [SHR] n=8) and reduced lipid peroxidation (nMole.mg protein -1: 24.54 + 3.78
[FAM], 22.36+2.99 [MET] Vs 36.98+5.98 [SHR]).

In summary, the observations of this study identify H2R antagonism as a novel
pharmacological approach for prevention of LVH.

Keywords: left ventricular hypertrophy, histamine 2 receptor, famotidine, spontaneously
hypertensive rat
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Figure 1. Effect of 60 days treatment with famotidine (30 mg.kg-1.day-1) and metoprolol (30 mg.kg-
1.day-1) treatments on Cardiac Hypertrophy in 6 month old SHR. Metoprolol treated group served as
positive control. (A) Hypertrophy index represented as heart weight (mg)/ tibia length (mm). (B
i)Representative pictograph of histological sections of different treatment groups stained with
haematoxylin and eosin for calculation of Myocyte cross-sectional area, B (ii) Graphical
representation of effect of the treatments on myocyte cross sectional area (C) Graphical
representation of the effect of the treatments on serum and cardiac tissue lysate levels of BNP, (D)
Western blot analysis for determination of tissue Calcineurin A levels (i) Representative blots (ii)
Graphical representation of the results. Data is represented as mean % SD. Variation between groups
was analysed by one way ANOVA followed by Bonferroni post hoc test.# p<0.01 vs WST, f p<0.01 vs
SHR and t p<0.05 vs SHR. ANOVA Fig. A: p<0.05, Fig B: p<0.05 Fig C: Serum: p<0.01 and for Cardiac
tissue Lysate: p<0.001, and Fig D: p< 0.05.

Table 1. Effect of FAM and MET on BP and cardiac function in SHR.

Variable WST (n=8) SHR (n=8) SHR- Fam (n=8) SHR — Met (n=8)
MAP (mm of Hg) 98.816.62 137.5+9.56* 109.8+9.35% 100.1+7.65%
HR(beats.min-1) 345.8+10.8 344.7 +14 350+ 10 354+7.3

LVDD (cm) 0.616 + 0.03 0.545 +0.025# 0.591+0.01 0.590 + 0.021%
LVSD (cm) 0.367 £ 0.02 0.283+0.02# 0.285+0.01 0.289+0.009

FS (%) 40.5+0.9 47.9 £3.3* 49.613.6# 49.4+2.7#

RWT 0.75 + 0.002 0.84 +0.04* 0.77+0.013# 0.76+0.005#
LVEDV (ml) 0.81+0.07 0.63 +0.025* 0.71+0.017# 0.713+0.02#
LVESV (ml) 0.040 £ 0.01 0.036 +0.01* 0.0358+0.009# 0.0358 +0.006#
E wave 63.8+2.9 56.8 +3.2* 56.3+1.7* 56.3 +1.7*

A wave 24.5+2.2 33.7 £1.9*% 28.8+2.26# 28.9 +1.74#
IVRT 19.2 £1.829 22.7+1%* 19.9 +1.94 18.7 +1#

* p<0.05 Vs WST, #p <0.01 Vs WST, and ¥ p < 0.01 Vs SHR
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Drug metabolism can be affected by various factors, either endogenous (such as genetic
polymorphism and several pathologies) or exogenous (such as diet, exposure to drugs and
life style factors, i.e. tobacco smoking and alcohol consumption)

Choline (Ch) is an important nutrient that is involved in many physiological functions (i.e., as
metabolism of methyl groups and lipid transport) but also an essential component of various
important biological compounds including the membrane. Deficiency of Ch, observed in
various pathological (alcoholism and malnutrition) or physiological states (pregnancy and
lactation) may lead to hepatocellular modifications and induction of fatty liver. In particular,
dietary choline deprivation (CD) causes decreased tissue S-adenosyl-methionine levels,
global DNA hypomethylation, hepatic steatosis, cirrhosis and hepatic tumorigenesis. Thus CD
may modify the metabolic profile of the liver, in particular when combined to a concomitant
drug administration.

The effect of CD upon biochemical, histological and metabolic alterations induced by two
drugs that affect hepatic functional integrity and various drug metabolizing systems via
distinct mechanisms, namely acetaminophen (ACET) and phenobarbital (PB), was studied in
CD rats and normaly fed (FD) rats; ACET is a widely used antipyretic and analgesic drug which
in overdose may cause centrilobular hepatic necrosis while PB is an antiepileptic drug widely
used on an experimental basis as a prototype inducer of many CYP isozymes.

ACET down-regulated CYP1A2 and CYP2B1 expression in CD rats, while up-regulating them in
NF rats; PB suppressed CYP1A2 apoprotein levels in CD rats, whereas it had no effect on NF
rats. The PB-induced up-regulation of CYP2B, CYP2E1 and CYP1A1l isozymes was markedly
higher in CD than in NF rats.

Choline deprivation caused modifications of the drug metabolizing pattern after exposure to
ACET or PB. This event is of paramount significance as CD may alter the effectiveness of drug
therapy and modify drug-drug interactions and toxicity.

Keywords: choline, paracetamol, phenobarbital, drug metabolism
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Preeclampsia is a pregnancy-specific disorder characterized by de novo development of
concurrent hypertension, proteinuria, and placental oxidative stresss. Preeclampsia is a
major contributor to maternal and perinatal morbidity and mortality, and affects 7-10% of
pregnancies. Transient receptor potential melastatin 7 (TRPM7) has been characterized as a
magnesium-permeable ion channel involved in cellular magnesium homeostasis.
Preeclampsia has been associated with impaired maternal mineral homeostasis, particularly
related to magnesium. The aim of this study was to investigate a possible association
between TRPM7 gene polymorphisms and preeclampsia in a Turkish population.

A total of 93 patients with preeclampsia and 96 healthy controls with similar age and sex
were enrolled to this study. Genomic DNA from the participants was analyzed by a BioMark
96.96 dynamic array system (Fluidigm, South San Francisco, CA, USA). For calculation of the
significance of differences in genotype and allele frequencies, the chi-square test or Fisher’s
exact test was used.

There were marked changes in the genotype (TT, 36.7%; TC, 60.0%; CC, 3.3%) and allele (T,
66.7%; C, 33.3%) frequencies for the TRPM7 gene rs62021060 polymorphism in patients
when compared to the controls (TT, 60.7%; TC, 37.2%; CC, 2.1%, p=0.0051; T, 79.3%; C,
20.7%, p=0.0092). Genotype distribution (CC, 100%; CG, 0%; GG, 0%) and allele frequencies
(C, 100%; G, 0%) of rs77165588 polymorphism in patients were significantly different
compared to the controls (CC, 88.5%; CG, 0%; GG, 11.5%; p=0.0007, and C, 88.5%; G, 11.5%,
p<0.0001). However, no association was found with the TRPM7 rs8042919 (Thr1482lle)
polymorphism.

To the best of our knowledge, these results are the first to demonstrate that TRPM7 gene
polymorphisms may modify individual susceptibility to preeclampsia.
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Ankylosing spondylitis (AS) is a systemic autoimmune disease characterized with chronic
inflammation and ossification of the sacroiliac articulation and enthesis of the tendon.
Approximately 0.2% of the general population suffers from AS, and its incidence is 0.1-1.4%
in European population. Prevalence of AS was found as 0.49% in Turkish population. In
previous study, we found that CYP2C9 activity was lower in Turkish Behget's disease patients
compared to healthy subjects. This study aims to compare the phenotype of CYP2C9 in
patients with AS and healthy volunteers.

A total of 32 patient with AS and 97 healthy volunteers were included the study.
Phenotyping of CYP2C9 was performed by using a HPLC method in urine collected for 8
hours after administration of a 50-mg single oral dose of losartan. Metabolic ratio (MR) of
losartan to its metabolite E-3174 was calculated.

The average of age of AS group was 37.4411.3 and 13 female and 19 male AS patients’
losartan MR was calculated. The losartan MRs of AS group and healthy volunteers deviated
from normal distribution according to the D’Agostino normality test (p < 0.0001). The
median losartan MR was 1.4 in the AS patients and 0.8 in healthy volunteers (p=0.006; t-
test).

CYP2C9 enzyme activity was lower in AS group compared healthy volunteers. Our theory is
that inflammatory markers related to AS might have reasoned the down-regulation of the
CYP2C9 enzyme activity because of immune cytokine reactions. This study supports the
findings that we obtained from patients with Behcet disease.

Keywords: ankylosing spondylitis, losartan, CYP2C9, HPLC

7" European Congress of Pharmacology (EPHAR2016), 26-30 June 2016, Istanbul, TURKEY
Congress Book Version 27.06.2016; Page 152/604



C079: Determination of CYP2C9 activity in Patients with Systemic Lupus Erythematosus
Mustafa Tugrul Goktas®, Erdem Kamil Ozer?, Ahmet I\/IUderrisoéIug, Said KaIk|§|m3, Emel C.
Emlakcioglu®, Umit Yasar®

'Department of Pharmacology, Faculty of Medicine, Yildirim Beyazit University, Ankara,
Turkey.

’Department of Pharmacology, Faculty of Medicine, Selguk University, Konya, Turkey.
*Department of Pharmacology, Faculty of Medicine, Hacettepe University, Ankara, Turkey.
*Division of Rheumatology, Department of Physical Medicine and Rehabilitation, Meram
Faculty of Medicine, Necmettin Erbakan University, Konya, Turkey.

Email address of corresponding author: dr_tugrul084@hotmail.com (M. T.Goktas)

Systemic lupus erythematosus (SLE) is an autoimmune disease which is characterised by
cellular and humoral immunity to self-antigens. Environmental, genetic and immunologic
factors have roles in the pathogenesis of SLE. Plasma levels of pro-inflammatory cytokines
(TNF-alpha, IL-6, and IL-18) were found higher in SLE patients than healthy controls. It has
been reported that higher levels of pro-inflammatory cytokines tend to inhibit activities of
CYP enzymes. The aim of this study was to evaluate CYP2C9 activity in patients with SLE.

Eighteen patients with SLE and 97 healthy volunteers were evaluated in the study. The
activity of CYP2C9 was determined by using high pressure liquid chromatography in urine
samples collected for 8 hours after administration of a 50-mg single oral dose of losartan.
The losartan metabolic ratio (losartan/ E-3174 metabolite) in SLE patients and healthy
controls were compared using Mann-Whitney U test.

Losartan / E-3174 ratio (as median and range) was 1.20 (0.34-6.16) and 0.86 (0.21-160.7) for
SLE patients and healthy controls, respectively (Figure 1. p=0.12).

In this preliminary study, CYP2C9 activity seemed to be similar in both SLE patients and
healthy controls. Currently, we recruit more SLE patients into the study.

Keywords: CYP2C9, HPLC, losartan, SLE
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Figure 1. Comparison of the losartan / E-3174 metabolic ratios in SLE patients and in the healthy
control
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The aim of the study was to investigate the pharmacokinetics of Ketamine enantiomers, and
their metabolites, in dog anesthetised with sevoflurane.

Six adult healthy beagle dogs were used in a blinded randomised crossover study design.
Anaesthesia was induced and maintained using 1.5 MAC sevoflurane for 240 minutes. An
intravenous bolus of 4 mg/kg racemic ketamine (RS-KET) or 2 mg/kg S-ketamine (S-KET) was
administered, with a three-weeks washout period between treatments. Venous blood
samples were collected at fixed times (0, 1, 2, 5, 10, 20, 30, 45, 60, 75, 90, 105, 120, 150,
180, 210, 240, 300, 360, 450, 540, 630, 720, 810 and 900 min) and S- and R-ketamine as well
as S- and R-norketamine plasma levels determined by liquid chromatography coupled with
tandem mass spectrometry. Cardiovascular parameters were recorded during the anesthesia
until 240 min. Wilcoxon signed rank test was used to detect differences between the groups,
significance level p<0.05.

All dogs recovered well from anaesthesia. No statistical differences between groups were
detected in any cardiovascular parameter. A 2-compartment model best described the
plasma concentrations. The pharmacokinetic parameters did not show any relevant
difference. The area under the curve of R-norketamine was statistically higher than the one
of S-norketamine in both groups (Table 1).

The disposition of racemic ketamine in dogs anesthetised with sevoflurane seems not to be
stereoselective, leading to similar (not statistically different) concentrations of S- and R-
norketamine.

The authors thank Prof. Wolfgang Thormann and Dr Regula Theurillat, from the Department
of Clinical Pharmacology and Visceral Research, University of Bern, Switzerland, for the
scientific support within the analytical part of the project.
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Table 1. Means and standard deviations (SD) of pharmacokinetic variables for ketamine and
norketamine enantiomers. p<0.05: difference between (a) and within (b) the groups.

Group S-KET RS-KET RS-KET
Compound S-ketamine S-ketamine R-ketamine
T1/2el (min) 28.48+5.74 28.6415.41 30.27+4.84
T1/2el (min) 13.07+6.19 15.5616.98 15.42+5.46
CIB (mL/min/kg) 72.68+14.72 71.82+12.80 67.48+10.68
Vss (L/kg) 0.68+0.37 0.75+0.37 0.75+0.33

S-norketamine

S-norketamine

R-norketamine

AUCO->o° (ug min/mL)

31.74+22.66°

30.11+14.12°

39.25+12.00 *°

0.37£0.14

0.40£0.13

0.37£0.12

Tmax (mln)

9.17+2.04

11.67+4.08

11.67+4.08
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The current study investigated the pharmacokinetics of S-ketamine and racemic ketamine
and their metabolites after medetomidine sedation in dogs.

Six adult healthy beagle dogs were used in a blinded, randomized, crossover study. After
insertion of two venous catheters the dogs were sedated with intramuscular medetomidine
(450 pg/m2). Twenty minutes (min) later 2 mg/kg S-ketamine (S-KET) or 4 mg/kg racemic
ketamine (RS-KET) was administered intravenously, with a three-weeks washout period
between the two treatments. Three mL of venous blood were collected at fixed times (-20, -
5,1,2,5, 10, 15, 20, 30, 45, 60, 75, 90, 105, 120, 150, 180, 210, 240, 300, 360, 450, 540, 630,
720, 810 and 900 min) and plasma levels of S- and R-ketamine as well as S- and R-
norketamine were determined by liquid chromatography/tandem mass spectrometry.
Wilcoxon signed rank test was used to detect differences between the groups with a
significance level of p<0.05.

A 2-compartment model best described the plasma concentrations following IV bolus
administration of racemic ketamine and S-ketamine. There were no differences between the
groups, except for a lower AUC for R-norketamine compared to the S-enantiomer (Table 1).

In dogs sedated with medetomidine following S-ketamine at 50% dose rate of racemic
ketamine only differences in metabolite formation were found.

The authors thank Prof. Wolfgang Thormann and Dr Regula Theurillat, from the Department
of Clinical Pharmacology and Visceral Research, University of Bern, Switzerland, for the
scientific support within the analytical part of the project.

Keywords: S-ketamine, S-norketamine, enantiomers, pharmacokinetics, dog

Table 1. Means and standard deviations (SD) of pharmacokinetic variables for ketamine and
norketamine enantiomers. p<0.05: difference between (a, c) and within (b) the groups.

Group S-KET RS-KET

Compound S-ketamine S-ketamine R-ketamine
AUCy_,« (1g min/mL) 37.2815.28 36.83£12.99 35.58+12.15
T1/2e1 (min) 43.77+20.12 46.02+18.51 46.74+18.07
Clg (mL/min/kg) 54.6217.72 59.81+20.94 61.77£21.75
Vs (L/kg) 1.79+0.69 1.94+0.52 2.03£0.56

S-norketamine S-norketamine R-norketamine

AUCy_.. (g min/mL) 3.27+0.94° 3.29:0.86" 1.45+0.25>°
Crnax (Hg/mL) 0.05+0.01 0.05+0.01 0.04+0.01
Tmax (Min) 6.00£2.24 7.401£5.13 8.4016.14
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5-Hydroxytryptamine (5-HT) receptors induce vasocontraction and have an important role in
vascular system. We previously showed that epidermal growth factor receptor (EGFR)
transactivation contributes to 5-HT-induced vasocontraction. Furthermore, we
demonstrated that 5-HT2A and 5-HT1B receptors subtypes mediated EGFR transactivation
are dependent on PI3-kinase and/or Src kinase in rat aorta. In this study, we investigated 5-
HT receptor subtypes dependent EGFR transactivation mechanism in A7R5 rat vascular
smooth muscle cell. Interestingly, 5-HT receptor subtypes mediated EGFR transactivation is
only dependent on Src kinase in A7R5. These results are different from our previous findings.
It has been shown that Src kinase activity can be induced by supraphysiological glucose
concentration. High-glucose (25 mM) cell culture media is standardly used for culturing and
growing vascular smooth muscle. Thus, we also investigated glucose-dependent Src kinase
phosphorylation in A7RS5 cell.

We first investigated non-selective agonist 5-HT, selective 5HT2A agonist a-Methyl-5HT and
selective 5HT1B agonist Sumatriptan-mediated EGFR, PI-3 kinase, Src kinase phosphorylation
in the absence and presence of EGFR inhibitor AG1478, Src kinase inhibitor PP2 and PI-3
kinase inhibitor LY 294002. Secondly, the effects of low and high-glucose on Src kinase and
EGFR phosphorylation were studied in A7R5 cell. Statistical comparison was performed in 4-
to 5 experiments using two-way ANOVA following Bonferroni post hoc test.

5-HT, a-Methyl-5HT and Sumatriptan approximately increased 2-to-3 fold EGFR, Src and PI-3
kinase phosphorylation. AG 1478 and PP2 decreased all-agonists dependent EGFR and PI-3
kinase phosphorylation. However, LY 294002 did not affect EGFR and Src kinase
phosphorylation. Baseline and stimulated Src kinase and EGFR phosphorylation were
increased by high glucose concentration in A7R5 cell.

High-glucose increased Src kinase activity in A7R5. Thus, Src kinase might be the only
mechanism that has an effect on 5-HT receptor subtypes mediated EGFR transactivation.

Keywords: A7R5, transactivation, high-glucose, EGFR, serotonin receptors
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A crucial step in the binding of histaminergic ligand to H, receptor represents a formation of
three hydrogen bonds between amino acid residues of H, receptor and three nitrogen atoms
of the ligand. In order to estimate the relevance of hydrogen bonds for the functional
activity of receptor we compared the binding and functional properties of histamine and
cimetidine to glial H, receptor in control and deuterated medium.

We performed inhibition binding studies using 3H-tiotidine as a biomarker and histamine and
cimetidine as displacers of radioligand binding in cultured glial cells in control and
deuterated medium. In the next step we measuring cCAMP production induced by histamine
or inhibited by cimetidine in cultured neonatal astrocytes in control and deuterated
medium.

Deuteration significantly increased the affinitiy of histamine towards H, recepotor binding
sites - pIC50 of histamine changed from 7.25 £ 0.11 (control) to 7.80 + 0.16 (D20 medium), p
<0.05; whereas cimetidine affinity (pIC50 7.7 + 0.48 (control) changed to 7.6 + 0.21 (D20).
Deuteration did not significanly affect either histamine-induced increase of cAMP formation
or cimetidine-mediaded fall in cAMP production within astrocytes.

Deuteration results in attenuated strengths of hydrogen bonds involved in binding of ligands
to receptor binding sites and in ligand-water interaction, where binding affinity is the
difference between those two values. The opposing effects substantially change binding of
an agonist (histamine) but not antagonist. Functional activity of H, receptor was not changed
which can be rationalized by too short experiment to allow D20 to cross the cell membrane,
and therefore the effects remained limited to the extracellular part of H, receptor.

This study is supported by Slovenian Research Agency grants, Project No: P3-067, J1-2014,
P1-012.
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Aspartate-specific cysteine proteases called caspases have roles in activating the protease
cascade during apoptosis leading to the activation/inactivation of the key structural proteins
and cellular signalings. Caspase-2 is one of the first discovered caspases and the most highly
conserved caspase among many species. Although, caspase-2 structurally belongs to initiator
caspases, its substrate specificity is similar to effector caspases. On the other hand, it has
been shown that small G protein Rho and its downstream effector Rho kinases (ROCK 1 and
ROCK 2) are involved in several pathophysiologic mechanisms such as cell contraction,
proliferation, apoptosis and cell migration. It has been previously demonstrated that both
ROCK 1 and ROCK 2 are cleaved by caspase-3 and caspase-2, respectively. In the current
work, we also observed that ROCK 1 was cleaved in oxaliplatin-induced cell death (300 uM,
48h) in caspase-3-deficient MCF-7 cells and that cleavage was sensitive to caspase inhibitors.
Oxaliplatin-induced ROCK 1 cleavage was totally prevented by the preincubation of pan
caspase inhibitor, z-VAD-fmk (50 uM, 2h), and partially inhibited by the preincubation of
caspase-3/7 inhibitor, z-DEVD-fmk (50 puM, 2h) and caspase-2 inhibitor, z-VDVAD-fmk (50
UM, 2h). This finding indicates that ROCK 1 might be also cleaved by caspase 2. To confirm
whether caspase-2 cleaves ROCK 1, we incubated three different cell lysates (HeLa, MCF-7
and MDA-MB-231) with recombinant active caspase-2. Cleavage of ROCK 1 was also
detected after active caspase-2 incubation in all three cell lysates. To the best of our
knowledge, this is the first demonstration of caspase-2 induced ROCK 1 cleavage in cell
death. Our findings also indicate that ROCK 1 could have a new cleavage site for caspase-2
and this cleavage process might be a new activation/inactivation mechanism for ROCK 1.

Keywords: apoptosis, caspase, rho-rho kinase
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Ageing of the general population and increasing incidence of chronic diseases, leads to
growing demand for efficient wound healing products. The objective of this study was to
evaluate the safety and skin healing efficacy of a new biomaterial where the matrix of
hyaluronic acid (HA) is functionalized with natural immunomodulatory glycoprotein.
Evaluation was aimed to affirm that improved HA matrix structure together with added
immunomodulatory activity is efficient in wound healing.

To evaluate wound healing efficacy experimental acute skin wounds where created on
dorsal area of Wistar male rats. In case of diabetic wound model diabetes was induced by
streptozotocin prior to wounding. Wound photographs where taken on days 0, 2, 4, 6, 8, 12
and wound area measured to analyse healing dynamics. Plasma levels of TNF-alpha, IL-1B, IL-
6, VEGF, IFNy, IL-10, IL-18, IP-10, MIP-1a, GRO/KC on days 6 and 12 were detected. In
diabetic animals wound fluid was collected on days 2 and 4 and CTFG levels evaluated. Skin
tissue samples were taken on days 6 and 12 and stained with hematoxilin-eosin and
Massson’s trichrome.

Positive dynamics of wound healing was observed in all groups compared to control, besides
the functionalized biomaterial proved to be more effective promoter of reepitelization.
Application of the new biomaterial on wounds did not affect plasma levels of cytokines and
growth factors. Minor changes of CTGF levels in wound fluids were observed in diabetic
wounds. Histological analysis revealed normal skin structure and typical deposition of
collagen in dermis.

HA based biomaterial functionalized with natural immunomodulator proved to be safe and
efficient for local applications — it promotes reepitelization without evoking systemic effects.
Findings point to the potential of the biomaterial to be effectively used in clinical practice.

This study is supported by ERDF, Project No. 2014/0044/2DP/2.1.1.1.0/14/APIA/VIAA/046.

Keywords: natural immunomodulator, wound healing, rats

7" European Congress of Pharmacology (EPHAR2016), 26-30 June 2016, Istanbul, TURKEY
Congress Book Version 27.06.2016; Page 161/604



C087: The reversal effect of ondansetron on bupivacaine induced sciatic nerve block in rats
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Celik®, Ibrahim Ozkan Onal*
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There is evidence that intravenous ondansetron, a 5HT3 receptor antagonist, shortens
sensory but not motor block durations of local anesthetics. The reverse of the motor block is
essential for hospital discharge criteria after regional anesthesia. The rapid regression of
sensory block in the presence of motor block is a disadvantage for the patient throughout
the perioperative period. This study was designed to test the hypothesis that perineural
ondansetron, would decrease the duration of motor block, sensory block, and
proprioceptive block in a dose-dependent fashion in bupivacaine-induced sciatic nerve
blockade.

After Institutional approval, forty-nine Wistar rats were randomized into seven experimental
groups (each group n=7): Group B received a perineural injection of 1000ug (0.2ml) of
bupivacaine; Group B0200 received perineural 1000ug of bupivacaine+200ug (0.4ml) of
ondansetron 10min later; Group BO400 received perineural 1000ug of bupivacaine and
400ug (0.4ml) of ondansetron 10min later; Group BO800 received perineural 1000ug of
bupivacaine and 800ug(0.4ml) of ondansetron 10min later; Group BO80OIP received a
perineural 1000ug of bupivacaine and an intraperitoneal injection of 800ug (0.4ml) of
ondansetron 10min later; Group 0800 received perineural 800ug of ondansetron (0.4ml);
and Group S was sham operated. A blinded investigator assessed motor sensory and
proprioceptive function every 10min until the return of normal function. The sciatic nerves
were checked for neurotoxicity with electron microscopy. Statistical comparisons were made
using Kruskal-Wallis H test followed by Man Whitney U (with Bonferroni correction).
p<0.05=significant.

Block properties are in Table 1. Intraperitoneal ondansetron has no reversal effect.
Perineural ondansetron had no local anesthetic effect. Perineural ondansetron injection was
not neurotoxic.

This is the first experimental study to show that perineural ondansetron decreases the
duration of motor, sensory, and proprioception blockade in rats, in dose dependent fashion.
These findings are an essential first step in encouraging future efficacy studies in humans.

Keywords: antagonist, local anesthetics, ondansetron, rat
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Table 1. Durations of motor block, sensory block and proprioceptive block of the groups.

Motor block Sensory block Proprioceptive block
Group B (n=7) 95.5+10.3 91.248.0 90.7+8.9
Group BO200 (n=7) 95.7+7.2 90.2+5.9 80.4+23.3
Group BO400 (n=7) 87.1+12.9 89.8+12.3 63.4+30.4
Group BO800 (n=7) 67.4+2.3%"¢ 67.4+2.3%"%¢ 48.4+8.2°
Group BO800ip (n=7) 97.8+22.9 97.8+£22.9 85.5+23.4

Results are minutes, Mean+SD. Grup B= bupivacaine alone, Grup BO200= bupivacaine+perineural 200ug
ondansetron, Grup BO400= bupivacaine+perineural 400ug ondansetron, Grup BO800= bupivacaine+perineural
800ug ondansetron, Group BO800ip= bupivacaine+intraperitoneal 800ug ondansetron. °p<0.05 compared to
Group B, bp<0. 05 compared to Group BO200, ‘p<0.05 compared to Group BO80Oip, dp<0. 05 compared to Group

B0O400.
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C088: In-vivo evaluation of the preventive effect of the ethanolic leaf extract of Hibiscus
rosa-sinensis (Malvaceae) against calcium oxalate crystals in ethylene glycol- and
ammonium chloride-induced hyperoxaluria in adult male albino Swiss mice

Rhemcee Pascual, Monica Del Rosario, Jarrah Patacsil, May Plefios, Prescilla San Pedro,
Shannen Sufga, Jose Villanueva, Aleth Dacanay, May Magtoto, Gregory Martin

Faculty of Pharmacy, University of Santo Tomas, Manila, Philippines.

Email address of corresponding author: sungashannen@yahoo.com (S. Sufiga)

Urolithiasis, the formation of stones that is caused by the supersaturation of urine. Hibiscus
rosa-sinensis Linn. (Malvaceae), known as Gumamela in the Philippines, is known for having
numerous pharmacologic uses. Having the same genus as Hibiscus sabdariffa, a proven anti-
urolithiatic agent, the researchers choose Gumamela as the plant to be evaluated for its
anti-urolithiatic activity. Thirty-six male Albino Swiss mice were randomly divided into 6
equal groups. Group | served as the normal group. Groups II, Ill, IV, V, and VI received
ethylene glycol (0.75% v/v) and ammonium chloride (2% w/v) from day 4 up to day 10.
Group Il served as the negative control. Alongside, group Il (positive control) received
25mg/kg Hydrochlorothiazide; groups IV, V, and VI (preventive groups) received 250mg/kg,
500mg/kg, and 1000mg/kg of ethanolic leaf extract respectively from day 1 up to day 10,
considering the first three days as prophylaxis. The 24-hour urine samples were collected on
day 0, 3 and 10 have been examined for the presence of calcium oxalate (CaC,0,4) crystals.
On the 10th day, sub-mandibular blood collection was used to collect for testing of
biochemical parameters. The urine crystals of the group | (p=0.105), group Il (p = 0.368),
group IV (p =0.097) and group V (p =0.174) did not have significant changes. However, the
urine crystals of the group Il significantly increased (p=0.022), specifically at day 10, while
the urine crystals of the group VI had continuous decrease (p=0.016) from baseline to day
10. The decrease in calcium oxalate crystallization was due to the ability of the ethanolic leaf
extract to prevent urinary supersaturation of calcium oxalate in a dose dependent manner.
To conclude, Hibiscus rosa-sinensis Linn. (Malvaceae) ethanolic extract has a significant
therapeutic potential for the prevention and inhibition of the formation of CaC;0,4 induced
crystals.

Keywords: urolithiasis, calcium oxalate, blood urea nitrogen, serum creatinine, Swiss albino
mice
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C089: Dimethoxyflavone isolated from the stem bark of Stereospermum kunthianum
possesses antidiarrhoeal activity in rodents
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This study was undertaken to evaluate the antidiarrhoeal activity of 3, 7, 4/-trihydroxy-3/-
(8//-acetoxy-7//-methyloctyl)-5,6-dimethoxyflavone, a flavonoid isolated from the stem bark
of Stereospermum kunthianum.

The antidiarrhoeal activity was evaluated using rodent models with diarrhoea. The normal
intestinal transit, castor oil-induced intestinal transit and castor oil-induced diarrhoea tests
in mice as well as castor oil-induced intestinal fluid accumulation in rats were employed in
the study. The animals were pretreated with distilled water (10 ml/kg for mice, 5 ml/kg for
rats), dimethoxyflavone (25 mg/kg or 50 mg/kg), morphine (10 mg/kg), or indomethacin (10
mg/kg) before induction of diarrhoea with castor oil (0.2ml for mice and 2ml for rats).

Dimethoxyflavone dose dependently and significantly reduced (P<0.05) castor oil-induced
intestinal motility. Its antimotility effect at the dose of 50 mg/kg was higher compared to
that of morphine (10 mg/kg). Dimethoxyflavone (25 mg/kg and 50 mg/kg) caused a delay in
the onset of diarrhoea, reduction in the number and weight of wet stools and total stools in
mice with castor oil-induced diarrhoea compared to the distilled water treated mice.
Treatment with dimethoxyflavone (25 mg/kg or 50 mg/kg) did not produce any remarkable
effect on castor oil-induced intestinal fluid accumulation in rats and normal intestinal transit
in mice. The results indicate that dimethoxyflavone possesses antidiarrhoeal activity due to
its intestinal antimotility effect and inhibition of other diarrhoeal pathophysiological
processes.

Our results taken together indicate that dimethoxyflavone isolated from Stereospermum
kunthianum stem bark reduced the frequency and severity of diarrhoea in the diarrhoeal
models studied.

Keywords: dimethoxyflavone, stereospermum kunthianum, antidiarrhoeal activity, rodents
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C090: Antithrombotic effect of new cyclohexilammonium salt 2-[1-ethyl-3-methyl-7-
(dioxothietanyl-3)xanthinyl-8-thio]acetic acid on experimental venous thrombosis
Aleksandr V. Samorodov, Felix Kh. Kamilov, Ferkat A. Khaliullin, Yuliya V. Shabalina, Almaz R.
Khalimov, Daniyar Z. Murataev

Bashkirian State Medical University, Russia.

Email address of corresponding author: avsamorodov@gmail.com (A. V.Samorodov)

The previous findings in vitro show high antiaggregation activity of newly synthesized
cyclohexilammonium salt of 2-[1-ethil-3-methyl-7-(dioxotiethanyl-3)xantinyl-8-thio]acetic
acid. The current findings are received in vivo on the model of thrombosis IVC (vena cava
inferior). Male rats (200-250 g) were used for all studies and all protocols were approved by
the University of Bashkirian State Medical (BSM) Animal Care Committee. Thrombosis was
induced by IVC ligation to produce a stasis thrombus as described. Briefly, a laparotomy with
ligation of the IVC below the renal veins and all visible side branches was performed. Rats
received treatment beginning 24 hours after a stasis venous. The survival analysis was
carried out with the help of Kaplan-Meier method. The difference in survival between the
groups was assessed with the help of Wilkonson criterion. Intraperinoneal injection of the
new secondary 1l-ethylxantin reduced mortality in lab rats by 1,6 times (p<0.01) in
comparison with the camparator agents. Thus, cyclohexilammonium salt of 2-[1-ethil-3-
methyl-7-(dioxotiethanyl-3)xantinyl-8-thio]acetic acid is a potential antithrombotic agent.

Keywords: 1-ethylxanthine derivatives, hemostasis, antiaggregation activity
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Perfusion of the bowel is one of the most affecting factors in intestinal bacterial flora.
Bacteria in intestinal flora may cross the intestinal wall and cause infections in other organs
in case of ischemia/reperfusion(I/R) injury. Vitamin U is a substance with anti-inflammatory,
antioxidant properties affecting the gastrointestinal system. We aimed to investigate the
effects of Vitamin U on ceacal flora in rats with liver and renal I/R injury.

After ethical approval, 45 adult, male Wistar albino rats were randomly divided into six
groups (Table 1). After procedures lasting for 15 days, laparotomy was performed in all rats
and one gram of ceacal contents were collected. Sterile physiological saline solution of 9 mL
was added to all ceacal contents and consecutive 10-fold serial dilutions were prepared with
a final concentration of 10® M. The diluted samples were inoculated on Plate Count agar and
Violet Red Bile Glucose agar to determine the total number of enteric bacteria. After
incubation at 37 °C for 48 hours, isolated bacterial counts from the plates were recorded as
CFU/g (colony forming unit/gram).

Total aerobic bacterial counts of groups given vitamin U were significantly lower than groups
given distilled water in all plates inoculated with ceacal samples in all dilutions.

Vitamin U reduced the bacterial count isolated by conventional aerobic culture methods we
used, however other bacteria that could not be isolated with this method were not counted
and this is a limitation of our study. It is known that damages induced by I/R injury may
result in bacterial translocation (BT). Critically ill patients are at risk to develope BT. We think
that, addition of vitamin U on enteral nutrition solutions may be helpful in recovery of
critically ill patients predisposing to BT by reducing enteric bacterial count.

Keywords: enteric bacteria, bacterial translocation, vitamin U, rat
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Table 1. Groups and applied procedures

Groups Procedures

Group 1 Intragastric gavage with vitamin U for 15 days + I/R injury in liver + ceacal sample collection with
laparotomy

Group 2 Intragastric gavage with vitamin U for 15 days + renal I/R injury + ceacal sample collection with
laparotomy

Group 3 Intragastric gavage with vitamin U for 15 days + exploration of hepatic artery and portal vein
(without I/R injury) + ceacal sample collection with laparotomy

Group 4 Intragastric gavage with distilled water for 15 days + renal I/R injury + ceacal sample collection
with laparotomy

Group 5 Intragastric gavage with distilled water for 15 days + I/R injury in liver + ceacal sample collection
with laparotomy

Group 6 Intragastric gavage with distilled water for 15 days + exploration of hepatic artery and portal

vein (without I/R injury) + ceacal sample collection with laparotomy
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C092: Inhibitory effect of hydroalcoholic extract of green tea on cognitive impairment and
oxidative stresss induced by streptozocin in rats
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Alzheimer's disease (AD) is the most common kind of progressive neurodegenerative
dementia of the aged brain, characterized by disturbance of cognitive functions. Many
promising chemicals have failed because of therapeutic limitations i.e. only making
symptomatic relief.The antioxidant system, is known to contribute to the etiology of some
conditions affecting neurodegenerative disorders, notably AD.This imbalance may originate
from an overproduction of free radicals or from a reduction in antioxidant defenses.
Streptozotocin (STZ), is administered in lateral ventricles, that is characterized by long-term
and progressive deficits in learning, memory, and cognitive behavior. Green tea has been
proven as anti-oxidative herbal agent which its' use in prevention of some
neurodegenerative disease as parkinson, Alzheimer and depression. Antioxidative properties
of green tea belong to polyphenol compounds as cathechin and epi gallo- cathechin,
according to these background we planned to study preventive role of green tea extract on
streptozocin related brain -oxidative stresss and cognitive impairment.

We administered 3mg/kg i.c.v twice in 48 hr interval between each injection to wistar male
rats,green tea hydro alcoholic extract administered for 3 weeks by gavage (100 mg/kg/1ml),
after than animals have gone for behavioral cognitive studies through passive avoidance test
by shutle box and after killing their brain tissue have been assayed for oxidative stresss.

Cognitive impairment observed in animals which received streptozocin as increased their
latency time and green tea could have decreased their latency time and green tea can
prevent this impairment. Also green tea extract could ameliorate oxidative stresss
parameter as MDA, Glutation, Catalase and SOD significantly.

According to results of this experiment, we can suggest green tea extract for old people who
are at risk of Alzheimer and also may involve diabetes.

Keywords: Alzheimer, streptozocin, green tea, passive avoidance, oxidative stresss
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Figure 1. Animal cerebroventiculary drug administration.
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Development and binding characterization of high-affinity modafinil analogous as
potential antagonizers of cocaine subjective effects

Claus Juul Loland

Kopenhag University, DENMARK

Cocaine abuse and addiction is a growing worldwide problem to which there exists no
medical treatment. Cocaine act as an inhibitor of the dopamine transporter (DAT) causing a
rapid and potent rise in extracellular dopamine levels. This effect is proposed to be directly
linked to the stimulant and rewarding effects of cocaine. Modafinil is also a DAT inhibitor but
with about 10-fold lower DAT inhibition potency than cocaine. Even though modafinil binds
competitively to cocaine it does not seem to possess the stimulant and rewarding effects.
Accordingly, modafinil could serve as a possible lead for the development of a cocaine
antagonist. Here, we investigate the differences in binding properties between cocaine and
modafinil. We show that modafinil binds to a DAT conformation that is more occluded to the
extracellular environment. Dialysates from rat nucleus accumbens (NAc) show that the rate
of dopamine increase by modafinil is markedly slower than for cocaine. Also the maximal
achieved effect is ~50% of cocaine. We propose that this atypical binding mode for modafinil
could constitute for the pharmacological differences to cocaine. Accordingly, modafinil
analogues with increased potency but with similar atypical binding properties were
screened. We found a modafinil analogue JJC8-016 with atypical inhibition properties but
possessing higher affinity for DAT. In addition, JJC8-016 administration inhibited cocaine self-
administration and reinstatement in rats. Taken together, atypical DAT inhibitors are
possible candidates as a substitute therapy with the potential benefit of treating
psychostimulant addiction.
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Modulation of dopaminergic pathways to improve erectile function

UIf Simonsen

Authors: Ulf Simonsen, S. Comerma-Steffensen

Department of Biomedicine, Pulmonary and Cardiovascular Pharmacology, Aarhus
University, 8000 Aarhus C, DENMARK

The currently recommended first line treatments of erectile dysfunction, phosphodiesterase
type 5 inhibitors (PDEi), sildenafil, vardenafil, tadalafil, and avanafil are efficacious in many
patients with erectile dysfunction of vascular origin, but this therapy is insufficient in
approximately 30-40% of men with erectile dysfunction where there is also a neuronal
affection. In addition, medications of central nervous system disorders, like antidepressants,
antipsychotics and anxiolytics, have also negative impact on the erectile function. Therefore,
we here review the possibility of modulating the dopaminergic pathways to improve erectile
function. Dopaminergic neurons in the paraventricular and medial preoptic area are involved
in erectile function as well as spinal dopaminergic neurons and dopaminergic pathways
within the erectile tissue. Dopamine D1-and D2 (D2-D4)-like receptors in the paraventricular
area are involved in erection, and several agonists developed for treatment of Parkinsons
disease are associated with increased libido. A therapeutic window for treatment of erectile
dysfunction was found by sublingual administration of the general dopamine agonist
apomorphine, but it failed mainly due less efficacy on erectile function compared to PDE5i.
To avoid the dose limiting side effects mediated by D2 receptors, nausea and emesis,
dopamine D4 receptor agonists, ABT724 and ABT670 were developed and found to induce
erection in rodents, but these drugs were less potent on D4 receptors than apomorphine.
The antibiotic clavulanic acid increases dopamine and serotonin and was found to increase
sexual arousal and erections in non-human primates and rats, but the dose-response curve is
bell-shaped. Drugs may increase dopamine in the synaptic clefts either by inhibition of
dopamine degradation or by inhibiting dopamine reuptake. Recently, we have observed a
selective inhibitor of dopamine reuptake induces spontaneous erections in rats both by a
central and peripheral mechanism of action. In summary, modulation of the dopaminergic
pathways provides a possibility to improve treatment of erectile dysfunction.
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The dopamine transporter as target for new psychoactive substances:
a mechanism of action

Harald Sitte

Medical University of Vienna, AUSTRIA

Dopamine transporters are clinically relevant target of new psychoactive substances; they
can inhibit the reuptake of dopamine by competitively blocking the transporters' action or
trigger non-exocytotic neurotransmitter release (efflux) by reversing the transport direction.
Thereby, these compounds enhance the extracellular concentration of dopamine, which is
relevant for their recreational success as illicit drugs. Importantly, these interactions are not
only relevant for the dopamine transporter but also for the closely related transporters for
norepinephrine and serotonin, also members of the SLC6-family.

Recent advancement in the understanding of the structural and molecular mechanisms of
drug binding to and the induction of efflux via these transporters will be discussed in light of
the transport cycle. Furthermore, the impact of constituents of the plasma membrane on
the functional properties of SLC6-transporters will be highlighted.

Modulating dopamine neurons in visual attention using pharmacogenetics
David P. Woldbye
Kopenhag University, DENMARK

Authors: Fitzpatrick C*?, Christiansen SH?, Navntoft C?, Habekost T°, Runegaard A?, Gether
Uz, Andreasen JT* & Woldbye DP?

'Department of Drug Design & Pharmacology, University of Copenhagen, Denmark,
’Department of Neuroscience & Pharmacology, University of Copenhagen, *Department of
Psychology, University of Copenhagen

Attention deficit/hyperactivity disorder (ADHD) is a common neuropsychiatric disorder
associated with inattention. The pathophysiology of ADHD is unclear, but dopamine input
from the ventral tegmental area (VTA) and noradrenaline input from the locus coeruleus (LC)
to the prefrontal cortex appear to be centrally involved in mediating attentional processes.
To further determine the roles of dopaminergic and noradrenergic neurotransmission in
visual attention, we trained TH-CRE mice in the 5-choice serial reaction time task (5-CSRTT).
Once the mice were fully trained, they were injec