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PLENARY SPEAKERS

PL001

HOW DO WE MORE RAPIDLY TRANSLATE NEW GENETIC
INSIGHTS, INTO NOVEL THERAPIES FOR PATIENTS?

Bountra C.

University of Oxford, Oxford, UK

PL002

CIRCADIAN RHYTHM AND MOLECULAR CLOCKS IN
PHARMACOLOGY

Cavadas C.

University of Coimbra, Coimbra, Portugal

Circadian rhythms play a fundamental role in mammalian physiology.
Circadian rhythms are synchronized through communication with the
master clock located in the suprachiasmatic nucleus (SCN) of the
hypothalamus. The SCN synchronizes peripheral clocks in various
organs. Nevertheless, isolated peripheral tissues and even cultured cells
maintain circadian rhythmicity in the absence of input from the SCN.
The molecular clock components (Bmall, CLOCK, Cry and Period
genes) are responsible for this cell autonomous rhythmicity. This core
clock machinery is found in most tissues and has been estimated to
mediate the circadian transcription of 20% of active genes. Circadian
dysregulation has been implicated in aging, and in several disorders,
such as metabolic diseases, mood disorders, and neurodegenerative dis-
eases. Thus, the circadian clock itself may become a therapeutic target
for age-related diseases. Indeed, some behavioral and pharmacological
strategies (“‘clock drugs”) change clock gene expression and rhythms
and may restore circadian rhythms in patients, hence mitigate disease
symptoms and age-related decline. Furthermore, circadian systems
have been shown to influence pharmacokinetics and pharmacodynam-
ics. And interestingly, some randomized clinical trials showed that cir-
cadian-based treatments (chronotherapy) had relevant patient outcomes.
Integration of chronotherapeutics to clinical trial design may improve
the success of drug candidates.

© 2018 The Authors

PL003

ACTIVITIES OF EPHAR, EACPT AND UEMS TO SUPPORT
TRAINING OF BASIC AND CLINICAL PHARMACOLOGISTS
IN EUROPE

Griesbacher T.

Otto Loewi Research Centre, Medical University of Graz, Graz,
Austria

The European Certified Pharmacologists (EuCP) Programme was
launched in July 2014 by the Federation of European Pharmacological
Societies (EPHAR) with the intention to identify experts in the field of
pharmacology (both basic and clinical) whose competency profile, in
addition to their personal specialised scientific expertise, covers expert
knowledge in all major fields of the discipline. EACPT, the European
Association of Clinical Pharmacology and Therapeutics, declared its
participation in the EuCP Programme in July 2015. National certifica-
tion schemes of two EPHAR member societies (Italy and Austria) have
already been approved by the EuCP Programme: the programmes dif-
fer in structure and reflect the flexibility of the EuCP Programme with
respect to the respective national conditions. Thus, these first submitted
national programmes can also serve as ‘case studies’ for other partici-
pating member societies to develop their national EuCP rules. Informa-
tion on the EuCP Programme and all approved national EuCP
programs are published on the EuCP website (eucp-certification.org).
Currently, several further national societies of Pharmacology (Croatia,
Finland, Germany, Netherlands, Norway, Spain, Sweden, Switzerland)
are already working on national EuCP programmes or have started to
explore possibilities to do so in their organisations. UEMS, the Euro-
pean Union of Medical Specialists has founded a new section of Phar-
macology in 2016, which will represent all medical specialists in this
discipline. The UEMS Section of Pharmacology is currently informa-
tion about training regulations in those countries were (Clinical) Phar-
macology is recognised as a regulated medical specialty, either as
stand-alone medical specialty or as additive or sub-specialisation to
other specialties such as Internal Medicine. Once the survey is com-
pleted, the results shall be used to compile harmonised UEMS Euro-
pean Training Requirements for this medical discipline.

Basic & Clinical Pharmacology & Toxicology © 2018 Nordic Association for the Publication of BCPT (former Nordic Pharmacological Society).
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PL004

NEUTROPHIL BREACHING OF VENULAR WALLS IN VIVO:
NOVEL INSIGHTS, CONCEPTS & MECHANISMS

Nourshargh S.

FMedSci, Barts and The London Medical School, Queen Mary
University of London, London, UK

Migration of leukocytes to sites of injury or inflammation is a crucial
component of both innate and adaptive immunity but can also con-
tribute to the pathogenesis of inflammatory disorders. However despite
much research there has been a disappointingly slow progress in fruit-
ful targeting of leukocyte trafficking for development of anti-inflamma-
tory drugs, indicating a need for better understanding of the intricacies
of targeted pathways. Within our group we aim to investigate the
mechanisms of leukocyte transmigration through imaging of inflamed
tissues by multiple methods, including the application of high resolu-
tion confocal intravital microscopy. With this approach we have char-
acterised the profile and dynamics of leukocyte transmigration through
venular walls and as a result have noted previously unreported physio-
logical responses (eg sub-endothelial cell crawling') and have identi-
fied potential pathological events such as neutrophil reverse
transendothelial cell migration, a response that we have associated with
dissemination of systemic inflammation.* Such studies have demon-
strated that detailed analysis of leukocyte-vessel wall dynamics are
likely to identify novel and disease-specific phenomena that could pro-
mote a change in thinking towards development of new therapeutic
strategies.*

References:

1. Proebstl, et al., J Exp Med 209: 1219-1234 (2012).
2. Woodfin, A et al., Nat Immunol 12:761-769 (2011).
3. Colom et al., Immunity, 42:1075-1086 (2015).

4. Nourshargh & Alon, Immunity, 41: 694-707 (2014).

PL005

PHARMACOGENOMICS AND PERSONALISED MEDICINE
FOR DRUGS OF THE CARDIOVASCULAR SYSTEM

Manolopoulos V.

University of Thrace, Komotini, Greece

Drugs used to treat cardiovascular conditions are among the most
widely prescribed worldwide. Current state of the art in the pharma-
cogenomics for cardiovascular drugs shows a prominent role for
genetic variation for a number of commonly used cardiovascular drugs,
including anticoagulants, clopidogrel, beta blockers, CETP inhibitors,
and statins. The pharmacogenomic hallmarks for these drugs and drug
classes will be presented and the evolution of the field in the last 2-3

5

decades will be assessed. The prospect of incorporating this informa-
tion into routine clinical care is being constantly raised, however, it
still mostly remains an open question. So, has the accumulated knowl-
edge been translated to solid clinical applications yet? Is it really used
in clinical practice? Which drugs, in which patients? If not, what are
the missing links and the barriers that should be overcome to reach
wide use of cardiovascular pharmacogenomics? Will some answers
come from pharmacoepigenomics and other omics? The real question
to be addressed: is cardiovascular drug pharmacogenomics and therapy
personalization a reality, a hype, or an uphill long-distance track we
must strive to continue successfully for the benefit of our patients and
society?

PL006

THE NONALCOHOLIC FATTY LIVER DISEASE (NAFLD)
CONUNDRUM: HOW TO DEFINE IT?

Mato J.M.
CIC bioGUNE and CIC biomaGUNE, Derio, Bizkaia, Spain

There is unanimous agreement that increased levels of obesity are driv-
ing an epidemic of NAFLD already affecting 25-40% of the adult
population worldwide. And yet ask a basic scientist or medical
researcher why only a small percent of NAFLD individuals develop
steatohepatitis or NASH -that is, the variant of the disease that associ-
ates with increased mortality- and chances are, you will get as many
different answers as the number of people you ask. I would argue, that
the ectopic accumulation of fat in the liver is a physiological adapta-
tion, an evolutionary advantage to anticipate periods of prolonged food
shortage rather than a condition increasing the risk of developing liver
injury. Accordingly, the liver has a limited capacity to export triglyc-
erides (TG) which plateaus when intrahepatic TG content exceeds 6%.
This causes the accumulation of TG when there is an increase of sys-
temic fatty acids transported to the liver. VLDL-TG export is coupled
to one carbon metabolism (1CM), a main metabolic integrator of the
liver’s nutritional status. Inputs in the form of amino acids, nutrients
and glucose are processed through the 1CM pathway to generate out-
puts for a variety of biological processes such as VLDL-TG formation,
the maintenance of redox homeostasis, epigenetics, and cell growth.
Disruption of 1CM in mice by deletion of MATIA -the main liver
enzyme involved in S-adenosylmethionine (SAMe) synthesis- induces
NASH, which is reversed by SAMe treatment. A metabolomics study
of a large cohort of biopsied NAFLD patients revealed that the serum
lipidomics signature in around half of the cases was remarkably similar
to that obtained in SAMe deficient mice. Moreover, NASH patients
frequently show reduced MATIA mRNA levels. These findings pro-
vide functional evidence that alterations in 1CM is a driver of steato-
hepatitis affecting about half of the NAFLD patients, as well as the
proof of concept for the assessment of the therapeutic activity of
SAMe in human NASH.

© 2018 The Authors
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SYMPOSIA

PLENARY ROUNDTABLE: OPEN INNOVATION IN DRUG

DISCOVERY

PLRTS001

ASTRAZENECA’S OPEN INNOVATION PROJECT -
LESSONS FROM THE FIRST SEVEN YEARS

Smith D.
AstraZeneca, Cambridge UK

There is increasing realisation within big pharma that the best biology
is happening externally and that if this is to be accessed as drug dis-
covery collaborations then we must be more open with our data and
share our compounds. AstraZeneca’s (AZ) experience in this field
started in 2011 with a collaboration with the UK MRC to reposition
AZ compounds which had failed in their original indication in phase II
or III. Such compounds were shown to hit their targets and to have
low adverse effects. We have followed this up by expanding the pro-
gram into new modules: “preclinical toolbox™ (access to AZ tool com-
pounds for mechanistic studies), “target innovation” (finding new
chemical start points by accessing AZ screening compound collec-
tions), “new molecule profiling” (partnering molecules from academic
chemists), “R&D challenges” (calls for solutions to AZ challenges
with prizes) and “data library” (access to unpublished preclinical data
sets). In this talk T will discuss how the programme has gone so far
and what we have learnt from our experience in Open Innovation.

PLRTS002

ALMIRALLSHARE, A CROWDSOURCING PLATFORM TO
SHARE SCIENCE AND INNOVATION

Crespo M.I.

Research Alliances, Almirall R&D, Barcelona, Spain

© 2018 The Authors

Innovation is the main driver for growth of the pharmaceutical indus-
try. However, the research and development of innovative medicines
has become a difficult and extremely expensive business. To overcome
this challenge, Pharma companies are embracing open innovation mod-
els to establish a reliable framework where knowledge and break-
through ideas are converted into valuable solutions for patients. In this
sense, at Almirall, we have been gradually implementing different
open innovation initiatives, from joint research public-private projects
to the launch of a crowdsourcing web platform, AlmirallShare,
designed to share key dermatological challenges, such as translational
preclinical models, with the scientific community, and find innovative
solutions in skin health. This presentation will summarize some of our
open innovation initiatives, as well as AlmirallShare first results.

PLRTS003
OPEN INNOVATION. THE J&J APPROACH
Gomez A.

Johnson & Johnson Innovation

Open Innovation has become the new paradigm in drug discovery and,
with the creation of Johnson & Johnson Innovation (JJI) in 2012, is
one of the main pillars of J&J's strategy. JJI seeks to positively impact
human health through innovation, creating a global network that gener-
ates transformational healthcare solutions through value-creating part-
nerships. JJI looks for disruptive innovation throughout the world
through its family of complementary teams which include JLabs, the
Innovation Centers, JJDC and Janssen Business Development and
across the three sectors of J&J: pharma, consumer and medical devices
& diagnostics.

Basic & Clinical Pharmacology & Toxicology © 2018 Nordic Association for the Publication of BCPT (former Nordic Pharmacological Society).
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PLRTS004

OIDD AS A NEW COLLABORATIVE MODEL IN DRUG
DISCOVERY

Martinez-Grau M.A.

Discovery Chemistry Research and Technologies, Eli Lilly and
Company, Avda. de la Industria 30, 28108-Alcobendas, Madrid, Spain

The drug discovery process is continuously evolving and pharmaceuti-
cal companies have designed different strategies for effective collabo-
rations in research. With the globalization, the XX century was full of
acquisitions and strategic alliances. In the XXI century, the advance of
the personalized medicine is eradicating the traditional business model
built on blockbusters. The unmet medical needs and the pressure to
increase productivity while cutting costs have led to novel partnership
models.! Current trends focus on external innovation, with an
increased interaction between academic and private sectors. Many
companies have implemented Open Innovation platforms to attract
external talent, share knowledge and leverage synergies that create
value.? In this ecosystem, the Lilly OIDD (Open Innovation Drug Dis-
covery) program offers a variety of engagement modes to the affiliated
investigators in both chemistry and biology, and has had an excellent
acceptance globally.? In chemistry, 935 research groups are submitting
compounds for testing, while in biology, 35 scientists are utilizing
Lilly’s BIC cassette for validating novel biological targets. Although
scientists in academia and industry have different goals, drivers and
expectations, all recognize the benefits of working together. Industry
needs to gain additional expertise to foster innovative research and
translate these ideas into new treatments. On the other hand, scientists
at public institutions are interested in testing and validating their
hypothesis using company specific technologies, and obtaining addi-
tional funding. While operational differences between both partners
exist, complementary expertise and the establishment of a trusting rela-
tionship are some of the key factors involving successful collabora-
tions.
Keywords: open innovation, collaboration, drug discovery, pharma-
ceutical industry
References:
[1] S. M. Paul, D. S. Mytelka, C. T. Dunwiddie, C. C. Persinger, B.
H. Munos, S. R. Lindborg, A. L. Schacht, Nat. Rev. Drug Discov.
2010, 9, 203-214.

[2] K. Schwartz, B. Huff, Visions 2010, 19-22.

[3] a) M. Alvim-Gaston, T. Grese, A. Mahoui, A. D. Palkowitz, M
Pineiro-Nunez, 1. Watson, Curr. Top. Med. Chem. 2014, 14, 294—
303; b) G. P. Carroll, S. Srivastava, A. S. Volini, M. M. Pineiro-
Nunez, T. Vetman, Drug Discov. Today 2017, 22, 776-785.

PLRTS005

DISCOVERY PARTNERSHIPS WITH ACADEMIA;
COMBINING THE BIOLOGICAL EXPERTISE OF ACADEMIA
WITH THE DRUG DISCOVERY EXPERTISE OF GSK TO
DISCOVER NEW MEDICINES

Mossakowska D.
GSK, Brentford, UK

PLRTS006

THE INNOVATION ECOSYSTEM OF ESTEVE
Vela J.M.

Drug Discovery and Preclinical Development, ESTEVE

Open Innovation is about expanding the innovation potential of organi-
zations by opening them up to new ways of working with external
partners. Although the routes to developing open innovation are not
identical across companies, the journey involves several similar steps,
starting by the cultural change — often from a generalized skepticism
to ideas ‘not invented here’ — and followed by identification of internal
and external resources to leverage open innovation, development of
relationships and new ways of working, and finally building and inte-
gration with the ecosystem. Finding the optimum ‘balance’ of open
Innovation — ‘balance’ of open vs. closed innovation — is always a
challenge because increasing too much the number of external partner-
ships could actually become counter-productive. A project-by-project
approach might reach the best configuration or balance.

© 2018 The Authors
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ROUNDTABLE: PHARMACOLOGY OF CARDIO-

METABOLIC DISEASES

RT001

NEW THERAPEUTIC APPROACHES IN THE TREATMENT
OF TYPE 2 DIABETES MELLITUS

Tamargo J.

Department of Pharmacology, School of Medicine, CBVER-CV,
Universidad Complutense, 28040 Madrid, Spain

Cardiovascular (CV) diseases are the leading cause of death in patients
with type 2 diabetes mellitus (T2DM) and T2DM is a known risk fac-
tor for CV diseases, increasing the risk of developing/worsening
macrovascular complications (coronary heart disease, stroke, heart fail-
ure). For decades T2DM treatment focused on improving glycemic
control. However, even when aggressive HbAlc lowering is effective
for reducing the risk of microvascular complications, it produces mod-
est benefit for CV diseases. Furthermore, several studies have sug-
gested that some antihyperglycemic agents increase CV risk, despite
being effective at lowering blood glucose in type 2 diabetes. For this
reason, since 2008, all new antihyperglycemic agents should demon-
strate that their use will not result in an unacceptable increase in CV
risk. Recent data from postmarketing Cardiovascular Outcome Trials,
have questioned the cardiovascular safety of some dipeptidyl pepti-
dase-4 inhibitors and sulfonylureas and insulin, while pioglitazone,
glucagon-like peptide-1 receptor agonists (liraglutide, sematilide) and

© 2018 The Authors

sodium-glucose cotransporter-2 inhibitors (canagliflozin, empagliflozin)
have demonstrated beneficial effects on macrovascular complications.
The mechanisms underlying these beneficial effects are discussed, even
each drug shows a specific profile of cardiovascular benefit that is
unrelated to the reduction in HbAlc and is not a class effect. Thus,
when choosing the treatment strategy in patients with T2DM at high
CV risk, not only the glucose-lowering effects, but also the overall
benefits and risks of CV disease should be taken into consideration.

RT002

TARGETING MITOCHONDRIA IN HEART FAILURE
Enriquez J.A.

CNIC

RT003
WHAT IS NEW ON CARDIOVASCULAR PREVENTION 2018?
Juanatey J.R.G.

Galician Health Service

Basic & Clinical Pharmacology & Toxicology © 2018 Nordic Association for the Publication of BCPT (former Nordic Pharmacological Society).
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ROUNDTABLE: BACK TO THE FUTURE: 50 YEARS OF

SPANISH PHARMACOLOGY

RT004
1968-2018. RISE AND FALL OF PHARMACOLOGY?
Palacios J.M.

Fundacién Kaertor

In the last 50 years the world changed dramatically. And so did Phar-
macology. This is related not only to scientific changes in the disci-
pline itself, but also in basic sciences such as Biochemistry and
Molecular Biology, in Medicine, and to the new tools generated during
the period. Changes in government funding and regulations and in the
Pharmaceutical Industry were crucial. The classical physiological
methodologies were progressively substituted by biochemical methods.
At the same time the introduction of an important number of mole-
cules in the treatment of mental disorders, and the development of pro-
pranolol, based in receptor subtypes, were determinant. A golden era
in Pharmacology was ending. The “Physiological to Biochemical era”
was substituted by the Molecular one, when simple radioligand bind-
ing techniques led to the characterization of many new subtypes of
receptors, their purification and mechanisms of signal transmission.
This had an important impact on the industrial model of drug R&D.
During the 80s the introduction of the DNA recombinant techniques
led to the isolation of the genes for receptor proteins, understanding of
their molecular structure, and of the many new, unsuspected receptor
families. The Molecular Genetics was followed by the Genomics era,
with the completion of the Human Genome Project in 2003. Changes
in Industry were also radical. In one side the Biotech phenomenon. In
the other, the consolidation of Industry, with a wave of Mergers and
Acquisitions and (paradoxically?) a crisis of productivity. A question-
ing of the reductionist approaches, the need of a Systems-Integrative
Pharmacology, and a change of the R&D model towards a new “Open
innovation”, defines the last recent years.

RT005

FIVE DECADES OF EVOLUTION IN VASCULAR
PHARMACOLOGY RESEARCH

Salaices M.

Departamento de Farmacologia. Facultad de Medicina. Universidad
Auténoma de Madrid.

During the past five decades, landmark discoveries have evolved our
understanding in vascular pathophysiology. Questions in the 1970s
were focused on the ability of the arteries to contract or relax in
response to certain stimuli, their dependence on calcium, the receptors
involved and the neurotransmitters that were released from the perivas-
cular nerve endings. In fact, change in the vessels diameter was
thought to be mostly regulated by the autonomous nerve system and
hormones. In 1980, Furchgott and Zawadzki changed our focus in
blood vessel research with the discovery of endothelium-derived relax-
ing factor (EDRF) and the posterior acceptance that EDRF was nitric
oxide. That was the beginning of a new era of research that exceeded
the vascular field. The new position acquired by endothelial cells in
the control of vascular function led to study the paracrine regulatory
role of other vascular cells, including perivascular adipose cells. In the
following decades, research in vascular biology targeted 3 facets, vaso-
motor tone, inflammation, and the balance between thrombosis and
thrombolysis. Different studies indicated that cardiovascular risk

factors were related with reduced nitric oxide bioavailability and
impaired endothelial function. Consequently, clinical studies began to
validate the importance of preclinical vascular biology research in the
treatment of cardiovascular diseases. More recently, it has become evi-
dent that the immune system and the microbiome play a critical role in
the development of cardiovascular diseases. In addition, evidence have
revealed complex interactions between vascular cells and circulating
factors including stem, progenitor, and differentiated cells, microRNAs,
long noncoding RNAs, DNA, hormones, proteins, and lipids, that
underlie vascular dysfunction, structural remodeling, and, ultimately,
adverse clinical events. The experimental approaches used in this field
have changed accordingly. We shifted from using classic pharmacolog-
ical techniques in isolated organs to using cell cultures, molecular biol-
ogy and omics technologies, which has also made the research much
more expensive. Therefore, researchers devote a huge part of their time
seeking for public and private resources to fund the human and mate-
rial resources that research in vascular pharmacology requires today.
This growing complexity has also promoted a changing paradigm
evolving from working alone or in very small groups to work collabo-
ratively and in different structures, such as CIBERCV, where basic
and clinical groups collaborate to solve clinical problems. Then, what
directions will vascular biology research take over the upcoming
years?, and how will we advance the field? It is expected that the
young researchers of our country will open new avenues with the hope
of finding new therapies for patients suffering from cardiovascular dis-
eases.

RT006

THE PAST TO THE FRONT; AND THE FUTURE.. ., WHERE
HAS IT GONE?

Artalejo A.R.

Departamento de Farmacologia y Toxicologia. Facultad de Veterinaria.
Universidad Complutense de Madrid, Avda. Puerta de Hierro, 28040
Madrid

Back to the past to envisage the future. This seems to be the aim of
this round table. Concerns about current times usually lead humanity
to turn its sight to the past looking for answers. The relatively slow
pace of drug discovery in the last decades, the increasing costs of drug
development, the demographic threats to the sustainability of health
systems and the uncertainties generated by the present economical-
political crisis have challenged most strategies underlying successful
drug research, ultimately casting doubts about an effective progress in
pharmacotherapeutics. As a consequence, terms like standardized vs
personalized medicine, knowledge-oriented vs application-oriented
research, start-up vs big pharma companies, open innovation vs in-
home innovation, promoting health vs drug-assisted health improve-
ment are frequently posed as unavoidable dilemmas. Possibly, the
answers, my colleagues, are in the wind. If so, the task of the pharma-
cologist’s community should then be to continuously track its changes
in direction.

Keywords: drug discovery, open innovation, personalized medicine
References:

[1] N. Authorl, N. Author2, N. Author3, J. Our. Nal., Year, Vol.,

page—page. (Helvetica 9 pt).
[2] N. Authorl, N. Author2. Book title. ed. n°, Publisher, Publisher
City. Year.

© 2018 The Authors
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RT007

THE NEW DRUG REGULATORY AGENCIES AND THE
STAKEHOLDERS ENTER THE SCENE. BEYOND SCIENCE
OR REGULATORY SCIENCE?

de Andrés - Trelles F.
Complutense University de Madrid, Madrid, Spain

RT008

COLABORACION UNIVERSIDAD-EMPRESA EN I+D DEL
MEDICAMENTO: EXPERIENCIA DEL INSTITUTO
FUNDACION TEOFILO HERNANDO DE LA UAM

Garcia A.G.

Instituto Fundacién Tedfilo Hernando, Departamento de Farmacologia
y Terapéutica, Facultad de Medicina, Universidad Auténoma de
Madrid, Madrid, Spain

Half a century is a good time span to make a reflection on the evolu-
tion of pharmacology in general and on my own experience in particu-
lar. Fifty years ago, I was a medical student at “Universidad
Complutense de Madrid” and at present I am emeritus professor at
“Universidad Autéonoma de Madrid” (UAM). Which drugs I was
taught in 1968 and which are teaching to our students in 2018? An
overview of the Goodman and Gilman’s “The Pharmacological Basis
of Therapeutics” of the third edition of 1965 and the 12th edition of
2017 rapidly tell us the enormous revolution in drug therapy achieved
in the last 50 years which obviously, has evolved in parallel with pro-
found and extensive new knowledge on disease pathogenesis, diagno-
sis and therapy. Our Department of Pharmacology and Therapeutics at
the Medical School of UAM emerged under the initiative of professor
Pedro Sanchez Garcia about 50 years ago. For years our main interest

© 2018 The Authors

focused the mechanisms underlying drug actions and the use of drugs
as tools to clarify physiological mechanisms. At the turn of the 1990s
our first collaboration Academy-Pharma emerged; this was a project
with Laboratorios Alter on new dihydropyridine derivatives for cardio-
vascular diseases. In the next years, collaborations with several other
pharma companies were established i.e. Prodesfarma, Ferrer, Janssen,
Lilly, Vinas, Bioibérica or Zambén. The “Fundacién Universidad-
Empresa” facilitated the management of founds. From this time
onwards, convergent basic and applied pharmacology developed in
parallel. At this time, a solid platform of pharmacologists was building
up at the department to mention but a few, Jesis Marin, Mercedes Sal-
aices, Carlos Félix Sinchez Ferrer, Luis Gandia, Concha Peird, Car-
men Montiel, Almudena Albillos, Jesis Frias, Antonio Rodriguez
Artalejo, Francisco Abad o Manuela Garcia Lopez. To ease the man-
agement of research projects, research fellowships, and personal
recruitment, the “Fundacion Teofilo Hernando” was created in 1996.
The Pharmacology Department was honoring the memory of don
Teodfilo ever since in 1981 his family donated a sculpture of professor
Hernando that was located at the Department hall. Since then, the
memory of Tedfilo Hernando is honored with the Commemorative
Lecture. About 10 years later, the “Instituto Tedfilo Hernando de I+D
del Medicamento” (ITH) was officially approved by UAM. In 2011, a
UAM spin off to ease the translation of knowledge from ITH to soci-
ety, was also created. With this triad of institutions, with a headquar-
ters located at the Scientific Park of Madrid, Cantoblanco, UAM, we
intend to potentiate the drug discovery process from a multidisciplinary
point of view, on the grounds that basic and applied pharmacology are
mutually enriching. In this frame, FTH displayed during the last
10 years a high activity in the design and coordination of all phases
clinical trials. This serve to support the activities of basic and clinical
pharmacology as well as the training of young experts in all phases of
drug discovery and development. Two masters and several courses and
“Catedras de Patrocinio” strengthens the interaction among Academy
and Pharma Industry.
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RT009

PHARMACOLOGICAL EVALUATION OF THE OLIVE
CONSTITUENTS OLEUROPEIN AND HYDROXYTYROSOL
IN CARDIOVASCULAR DISEASES

Andreadou 1.

Laboratory of Pharmacology, School of Pharmacy, National and
Kapodistrian University of Athens, Athens, Greece

Epidemiological data support a lower incidence of cardiovascular dis-
eases in the Mediterranean area compared with the rest of Europe.
These findings were attributed to the traditional Mediterranean diet,
with its characteristically high consumption of olive oil and olives.
The main constituent of the leaves and unprocessed olive drupes of
Olea europaea is oleuropein, and the majority of the polyphenols found
in olive oil or table olives are products of its hydrolysis (e.g. hydroxy-
tyrosol). Studies support that oleuropein has been recognized as a pow-
erful hypotensive, hypoglycemic and antioxidant agent. In light of the
above considerations and of increasing interest in the Mediterranean
diet, we evaluated the effect of hydroxytyrosol in an animal model of
metabolic syndrome and we observed that hydroxytyrosol ameliorates
metabolic, cardiovascular and liver changes in a rat model of diet-
induced metabolic syndrome. Additionally, we investigated the effects
of oleuropein in the cardiovascular system of animal models by explor-
ing its effects after chronic administration of nutritional doses in nor-
mal and hypercholesterolemic rabbits on myocardial infarct size
reduction, on oxidative stress, on cholesterol and triglyceride levels.
Furthermore, we investigate its mechanism of action concerning the
reduction of cholesterol and triglycerides and its role on the induction
of pharmacological postconditioning along with the associated intracel-
lular signaling pathway changes after acute administration of two phar-
macological doses of oleuropein in an ischemia-reperfusion normal fed
rabbit model. We also evaluated the potential cardioprotective activities
of oleuropein in cardiotoxicity induced by acute and chronic doxoru-
bicin treatment in rats. Results from our studies indicate that the natu-
ral constituent oleuropein in nutritional dose is a potent antioxidant
that decreases total cholesterol and triglyceride levels (through activa-
tion of PPARa) and considerably reduces infarct size in vivo. Addi-
tionally, in  pharmaceutical dose induces pharmacological
postconditioning in vivo in a dose dependent effect through activation
of molecular pathways involved in ischemic postconditioning. Finally,
oleuropein successfully treats doxorubicin induced acute and chronic
cardiomyopathy in a complex manner including energy metabolism
impairment, NO homeostasis, oxidative stress reduction and interfer-
ence with signaling molecules. Our in vivo data encourages the future
use of oleuropein for the treatment of coronary heart disease and dox-
orubicin induced heart failure.

RT010

COMBINING NATURAL PRODUCTS AND PHENOTYPIC
DISCOVERY PLATFORMS TO DELIVER UNIQUE NOVEL
MOLECULES FOR PHARMACOLOGICAL DEVELOPMENT

Genilloud O.

Fundacion MEDINA, Avda Conocimiento 34, Health Sciences
Technology Park, 18016 Granada, Spain

Microbial natural products (NPs) have been one of the most prolific
sources of new leads for the discovery of novel drugs to respond to
unmet needs in infectious diseases, cancer and immunological disor-
ders, with a large number of molecules and analogs today in clinical
practice. NPs present a unique chemical space and architectural com-
plexity, and their potency and selectivity is the result of an extended
evolutionary selection to create biologically active molecules with the
required properties to interact and potentially inhibit bacterial targets.
MEDINA is a research center focused on the discovery of novel bioac-
tive NPs with one of the richest and most diverse NPs collections that
are at the origin of our collaborative drug discovery programs. Our
research in microbial natural products is focused on the identification
of novel compounds with biological activity as potential new leads to
respond to unmet needs in major therapeutic areas including infectious
and neglected parasitic diseases, cancer and neurodegeneration. In the
course of these integrated screening programs combining the use of
phenotypic assay platforms, we have identified different novel families
of molecules with interesting new chemistry and biological activities
currently in development that will be discussed in the context of cur-
rent discovery efforts.

RTO011

MARINE TOXINS AS DRUG LEADS

Botana L.M.

Dept Pharmacology, Fac. Veterinary, 27002 Lugo, Spain

Marine toxins are a large group of compounds with very different priv-
ileged structures. Their mode of action cover many targets, but mecha-
nistically they can be regarded as neurotoxin and non-neurotoxic.
Those with neuronal targets belong to several groups, each with a
defined reference compound, namely saxitoxin, tetrodotoxin, breve-
toxin, spirolide, ciguatoxin, domoic acid. Non neurotoxic toxins are
yessotoxin, azaspiracid, pectenotoxin, palytoxin, maitotoxin, each with
partially understood mechanisms of action. This presentation will dis-
cuss about the target for each toxin group, and their potential applica-
tion in the therapeutic field, specially cancer, Alzheimer and
inflammation.
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RTO012

TEACHING OF UNDERGRADUATES IN PHARMACOLOGY
IN SPAIN: WHERE ARE WE? WHERE ARE WE GOING?

Bellido I.

Department of Pharmacology, School of Medicine, IBIMA, University
of Malaga, Malaga, Spain

Health science curricula have changed under European Higher Educa-
tion Area (EHEA) recommendations, resulting in less education in the
basic sciences, such as Pharmacology. Currently, in all Degrees in any
discipline in Health Sciences in all Spanish Universities, and following
the recommendations of teaching within the EHEA, and the Spanish
Society of Pharmacology on courses about Pharmacology in the Health
Sciences Degrees’ core-curricula, there is at least one course on Phar-
macology, usually with 6 ECTS. In the teachers’ words, Pharmacology
courses developing implies a considerably greater effort than that
required by traditional teaching, because these Pharmacology courses
requiring a personalized teaching in association to the use of new ICT
in classrooms full of students, in absence, in the most of the cases, of
adequate material, and economic and personal supports. In addition,
once the effectiveness of these new EHEA-study plans in the learning
of the students have been evaluated, and following the new advances
discovered in all the disciplines, including Pharmacology, there are
many voices asking for the revision of the new EHEA curricula,
regarding the distribution of credits and the courses contents. In what
refers to Pharmacology, just 6 ECTS seem to be insufficient in most
degrees in Health Sciences. And there are topics that are not included
in these new curricula in most of the grades and that should necessar-
ily be included as: Prescribing abilities and Pharmacological advice,
Translational pharmacology, Pharmacogenetic, Pharmacoepidemiology
(and pharmacovigilance), Nanopharmacology, Pharmacobioinformatic,
Environmental pharmacology, Paediatric and Geriatric and Rare Dis-
ease pharmacology, Pharmacoeconomy, between others.

Keywords: teaching, undergraduates, pharmacology

RTO013

DIGITAL TECHNOLOGIES TO TEACH AND LEARN
PHARMACOLOGY

Cavadas C.

Faculty of Pharmacy, University of Coimbra, Coimbra, Portugal

The digital technology is altering learning and teaching and can be
used with different purposes. In this presentation I will present some

© 2018 The Authors

of the digital technologies implemented in teaching pharmacology in
the Faculty of Pharmacy of the University of Coimbra. The digital
technologies were used in different contexts, such as inverted learning,
peer teaching and assessment. Results of student’s perception about
the relevance of use of these methodologies to their learning and
engagement to Pharmacology will be also presented and discussed.

RTO014

TEACHING PHARMACOLOGY, CLINICAL
PHARMACOLOGY, AND PHARMACOGENOMICS IN GREEK
MEDICAL AND PHARMACY SCHOOLS

Manolopoulos V.G.

University of Thrace, Komotini, Greece

The landscape regarding teaching pharmacology, clinical pharmacol-
ogy and pharmacogenomics in Greece will be presented. In Greece
there are Pharmacology departments in each of the seven medical
schools, from which more than 1000 students graduate each year, with
a total of approx. 40 Faculty members (about a third medically quali-
fied). Four also include a Therapeutic Drug Monitoring Laboratory ser-
vice. In addition there are pharmacology departments in the 3
Pharmacy schools, with 10 faculty members. Most teaching is done in
traditional didactic style although some PBL has been incorporated in
some curricula. Recently, in Thessaloniki, a software which teaches
pharmacology with game-like features has been introduced and is cur-
rently being tested. In only one medical school (in Thessaloniki) there
is a separate Clinical Pharmacology department. Teaching of basic and
clinical pharmacology occurs in two semesters, usually in late second
and third year. An elective course in Clinical Pharmacology and Ther-
apeutics at the final or prefinal year exists in three schools, although in
two it is run by pathologists. At the postgraduate level, tracks with
emphasis on pharmacology exist in several Masters’ programs. In addi-
tion, there are 2 dedicated Masters’ programs in clinical pharmacology.
One at University of Thessaloniki on “Clinical and Industrial Pharma-
cology”, and the other in our department in Alexandroupolis titled
“Clinical Pharmacology and Therapeutics”. Finally, our department
runs since 2003 the only undergraduate course dedicated to Pharmaco-
genetics and Personalized Pharmacotherapy.
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RTO015

BASIC AND CLINICAL PHARMACOLOGY IN ITALY:
CURRENT CHALLENGES AND OPPORTUNITIES

Meli R.

Department of Pharmacy, University of Naples Federico II, Naples,
Ttaly

Pharmacological Sciences have grown rapidly and extensively during
the last forty years, becoming one of the most advanced Academic
Areas in Italy, considering the number of enrolled students and the
quality of research and teaching. Italian and foreign students have the
chance both to achieve intellectual development and to acquire several
professional skills. Faculty research interests include bench-to-beside
approach, basic pharmacological research and clinical pharmacology,
contributing to forward preventive medicine, diagnostic and therapeutic
applications to human diseases with a close contact between pre-
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clinical and clinical approach. Today, just like yesterday, the ultimate
goal of pharmacology is to identify new therapeutic targets, to develop
and to produce drugs ensuring the safety of patients and efficient
usage. In Italy, Clinical Pharmacology is an academic specialty, which
is obtained after a 5-year period of specialisation training after which
the title of Specialist in Medical Pharmacology is awarded. This spe-
cialisation allows entry into the national health system workforce, inte-
grated with, but separated from, that of other professionals who might
be drug experts, such as hospital pharmacists. Five years ago, there
was a reform within the Medical Pharmacology Schools. Pharmacovig-
ilance, as well as pharmacoepidemiology, regulatory affairs and phar-
macoeconomics, plays a relevant role and a significant interest in
several national research programmes, in collaboration with the Italian
Medicines Agency and the Regional Centres of Pharmacovigilance.
Notwithstanding the relative scarcity of pharmaceutical industrial
research by the pharmaceutical companies in Italy, several joint
research activities with the industry are currently in progress.
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RTO16

EMOTIONAL AND ENVIRONMENTAL REGULATION OF
THE IMMUNE AND INFLAMMATORY RESPONSE

D"acquisto F.

University of Roehampton, London, UK

Affect and emotion are defined as “an essential part of the process of
an organism’s interaction with stimuli.” Similar to affect, the immune
response is the “tool” the body uses to interact with the external envi-
ronment. Thanks to the emotional and immunological response, we
learn to distinguish between what we like and what we do not like, to
counteract a broad range of challenges, and to adjust to the environ-
ment we are living in. Recent compelling evidence has shown that the
emotional and immunological systems share more than a similarity of
functions. This talk will provide an overview of the crosstalk between
these two systems and the need for a new scientific area of research I
called affective  immunology (www.affectiveimmunology.com).
Research in this field will allow a better understanding and apprecia-
tion of the immunological basis of mental disorders and the emotional
side of immune diseases.

RTO017
IMMUNOMETABOLIC ALTERATIONS IN ARTHRITIS
Mobasheri A.">3%3

'The D-BOARD FP7 Consortium; *The APPROACH IMI Consortium
; Faculty of Health and Medical Sciences, University of Surrey,
Guildford, Surrey, UK; #Arthritis Research UK Centre for Sport,
Exercise and Osteoarthritis, Queen’s Medical Centre, Nottingham, UK;
SDepartment of Regenerative Medicine, State Research Institute Centre
for Innovative Medicine, Vilnius, Lithuania

Metabolism plays a key role in the regulation of inflammatory pro-
cesses. Under adverse micro-environmental conditions, mammalian
cells undergo a switch in metabolism from a resting regulatory state to
a highly metabolically and activated state in order to maintain energy
homeostasis. This metabolic shift occurs when oxygen levels are low,
limiting the metabolism of pyruvate by the tricarboxylic acid (TCA)
cycle in mitochondria during oxidative phosphorylation. However, in
some instances this occurs under aerobic conditions. We now know
that this metabolic shift occurs in cancer and many degenerative and
inflammatory conditions thus representing a potential threat to cell
function and survival. This phenomenon also leads to an increase in
metabolic intermediates for the biosynthesis of inflammatory and
degradative proteins. These metabolic intermediates are pro-inflamma-
tory and turn activate key transcription factors and inflammatory sig-
nalling pathways involved in catabolic processes and the persistent
perpetuation of drivers of disease pathogenesis. Environmental cues
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such as the availability of nutrients (i.e. glucose) and oxygen are
sensed by the mechanistic target of rapamycin (mTOR), AMP-acti-
vated protein kinase (AMPK) and hypoxia-inducible factor 1 o (HIF-
lo) which together can determine cell activation and differentiation.
Therefore, this metabolic switch supports inflammation and catabolic
pathways. This presentation will focus on aberrant immunometabolism
in osteoarthritis (OA) [1] and rheumatoid arthritis (RA) [2] with a par-
ticular focus on metabolic dysfunction in chondrocytes and synovio-
cytes. This presentation will also review the role of impaired
metabolism in arthritis therapeutics, highlighting areas for future
research, such as the potential to target metabolic pathways and media-
tors therapeutically.

Keywords: Immunometabolism, osteoarthritis, articular cartilage, syn-

ovium, chondrocyte, synoviocyte, homeostasis, ageing, obesity, dia-

betes, diabesity, adipokine, glycolysis, oxidative phosphorylation, cell
signalling, nutrients, glucose, oxygen
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RTO018

INNATE IMMUNE RESPONSES IN JOINT TISSUES AND
THEIR PHARMACOLOGICAL INHIBITION

Bahamonde R.G.

Musculoskeletal Pathology Group, Institute IDIS, Servizo Galego de
Saude, Santiago de Compostela 15706, Spain

The increasing incidence of musculoskeletal pathologies in developed
countries has caused a dramatic impact on Europe health system. In
fact, 20% of the European population receives chronic treatments to
cope with these pathologies. It is widely accepted that the higher inci-
dence of several of these pathologies, such as osteoarthritis (OA),
rheumatoid arthritis (RA), and osteoporosis (OP), is related to aging,
sedentary lifestyle, metabolic alterations, pollutants, and alterations in
the level of sex hormones. However, inflammation has also been
implicated in the onset and outcome of these pathologies. Innate
immune responses from musculoskeletal tissues contribute to the
development and maintenance of this inflammation. Accordingly, in
the last years we have explored the pharmacological inhibition of the
innate immune receptor, toll like receptor 4 (TLR4), as a therapeutic
target to block the inflammatory and catabolic processes observed in
the context of OA joint. Also, we have investigated the integration of
these responses with tissue specific anabolic signals.
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RTO019

NANOMEDICINE: A NEW APPROACH TO GLIOBLASTOMA
THERAPY?

Cena V.

'Unidad Asociada Neurodeath, Universidad de Castilla-La Mancha,
Albacete, Spain; ZCIBERNED, Instituto de Salud Carlos III, Madrid,
Spain

Glioblastomas (GBMs), are the most common type of primary brain
tumor, causing about 4% of death cases associated to cancer.!
Glioblastoma cells are genetically unstable leading to a highly infiltra-
tive, angiogenic and resistant to chemotherapy neoplasm. This, along
with the fact that chemotherapy is not effective in the long term, leads
to a poor prognosis with a median survival of only about 14 months
from diagnosis, and a 2-year-survival rate as low as 3-5%.” This poor
prognosis even when GBM patients are treated according to standard
care makes essential to search for novel therapeutic approaches. Inter-
ference RNA (RNAi) technology is a very effective gene silencing
mechanism that is also a very promising therapeutic tool since it can
knockdown proteins involved in the pathogenesis of different diseases
by targeting their mRNA.®> One example is cancer where RNAi-
mediated knockdown of proteins involved in cancer cell survival has
been proposed to potentiate antitumoral actions of drugs,* establishing
another potential therapeutic approach for cancer treatment. Nanoparti-
cles are generally used as delivery agents for drugs and/or siRNA.3
Although NPs have the same limitations as other xenocompounds to
cross the BBB, several strategies have been devised to improve BBB
crossing to increase delivery to the central nervous system, so increas-
ing the efficiency of different therapeutic compounds aimed to treat
glioblastoma.

Keywords: cancer, glioblastoma, nanoparticles, siRNA, nanomedicine

RT020

PROTEIN-PROTEIN INTERACTIONS: EMERGING
ONCOTARGETS IN THE RAS-ERK PATHWAY

Crespo P.

Instituto de Biomedicina y Biotecnologia de Cantabria, Consejo
Superior de Investigaciones Cientificas (CSIC) — Universidad de
Cantabria -SODERCAN, Santander, Spain

Given the implication of aberrant RAS-ERK signaling in the develop-
ment of a large number of tumor types, this route is under intense

scrutiny to identify new anti-cancer drugs. Most avenues in that direc-
tion have been primarily focused on the inhibition of the catalytic
activity of the kinases that participate in this pathway. Although
promising, most of these have had limited clinical repercussion due to
undesired toxicity and/or drug resistance problems. As an alternative
path, new efforts are now being devoted to the targeting of protein-
protein interactions involved in the flow of RAS-ERK signals. Many
of these, have shown promising results in preclinical models, including
ERK dimerization that we have recently identified as a potential target
for antineoplastic intervention. Following this rationale, we are now
focusing on the interactions between ERK and scaffold proteins in
order to unveil novel points of therapeutic interest.

RT021

NOVEL PLAYERS INVOLVED IN CHROMATIN FUNCTION
AS TARGETS FOR ANTICANCER THERAPIES

Real F.X.'?

1Spanish National Cancer Research Centre-CNIO, Madrid, Spain;
“Universitat Pompeu Fabra, Barcelona, Spain

The TCGA and ICGC cancer genome projects, together with techno-
logical development in massive parallel sequencing have led to the dis-
covery of novel categories of genes mutated in cancer that had not
been previously identified. Many of them code for proteins involved in
chromatin biology, including enzymes involved in the post-transla-
tional modification of histones, histone readers, chromatin remodelers
and the cohesin complex. The mechanisms through which these alter-
ations contribute to cancer is not well established in all cases but their
relevance as therapeutic targets is acquiring increasing support. I will
discuss recent work in the field, including that from our laboratory
focusing on the NURF component BPTF and the STAG2 cohesin.
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RT022

OPIOID-BASED STRATEGIES FOR THE TREATMENT OF
CHRONIC PAIN

Gonzdlez-Rodriguez S.

Instituto de Biologia Molecular y Celular. Universidad Miguel
Hernandez, Elche, Alicante, Spain

Opioid agonists such as morphine are the gold standard for the treat-
ment of severe pain. Therefore, their clinical effectiveness is undis-
puted in acute or cancer pain, however, their use is limited by adverse
effects (sedation, apnoea, respiratory depression, addiction...) that
mainly result from activation of opioid receptors located in the central
nervous system. Also non-steroidal anti-inflammatory drugs are bur-
dened by detrimental side effects such as gastrointestinal bleeding,
ulcers, or cardiovascular complications. Thus, novel analgesics are
urgently needed. Preclinical research studies have identified an array
of new molecular targets that are involved in the establishment and
maintenance of chronic pain and may represent interesting targets for
pharmacological intervention. Among these targets the opioid system
has always played a key role and either its endogenous ligands or its
receptors have been widely studied. Opioid receptors are expressed by
central and peripheral neurons and by neuroendocrine (pituitary, adre-
nal), immune, and ectodermal cells. Interactions between immune cell—
derived opioid peptides and opioid receptors have been examined
extensively, particularly with regard to the induction of analgesia. In
addition, the inhibition of endogenous opioid peptides catabolism has
been used a novel pharmacological approach. Preventing the extracel-
lular degradation of endogenous opioid peptides by enkephalinase inhi-
bitors, both in central and peripheral nervous systems, has been shown
to elicit analgesia in many experimental models of pain and in some
human trials. More recently new sciences have drawn the attention of
pharmaceutical companies. Nanomedicine is a rapidly advancing field
and nanoparticles containing opioid agonists to treat several types of
pain have been evaluated. New opioid formulations (liposomes,
nanocarriers. . .) are being developed. The success of some of these
new compounds or formulations is based on pharmacokinetic improve-
ments and on the lack of side effects. Unfortunately, even the most
sophisticated galenic, pharmaceutic, and pharmacologic strategies have
not succeeded in preventing abuse of opioids. Overall, more studies on
opioid analgesia are required.

RT023

FROM BEDSIDE TO BENCH TO CLINIC TRIALS:
IDENTIFYING NEW THERAPEUTIC TARGETS FOR
SCHIZOPHRENIA TREATMENT

Cresgo—Facorro B., Ruso F., Vaque J.P., Prieto C., Sainz J.

Unidad de Investigacion en Psiquiatria, Hospital Universitario Marqués
de Valdecilla, Universidad de Cantabria

Schizophrenia is a severe and chronic mental disorder. Since the unin-
tended discovery of the antipsychotic activity of chlorpromazine
(1950s), the keystone of schizophrenia treatment is based on
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dopaminergic receptor (D2) blockade action. Clinicians are fully aware
that the “one-size-fits-all” strategy used today in the pharmacological
treatment of schizophrenia is not adequate. There is a current deadlock
in the field of psychopharmacology with little advantage in the latest
years. A new paradigm has emerged based on the investigation of D2
postsynaptic downstream pathways and transcriptional patterns, raising
the possibility that molecular effects play a critical role in clinical
response. Comparison of gene expression profiles in drug-naive accu-
rately ill patients before and after antipsychotic treatment is an alterna-
tive approach. Our data have revealed that six genes (ADAMTS2,
CD177, CNTNAP3, ENTPD2, RFX2, and UNC45B) were overex-
pressed in patients and reverted to control levels of expression after
treatment. These results may represent unknown molecular mecha-
nisms behind schizophrenia symptoms and the molecular mechanisms
of antipsychotic drugs. Recent results from our group on animal and
cellular models seem to provide support to these initials results in
humans. Alterations in gene expression could provide relevant infor-
mation of the molecular basis of the disease and the mechanisms of
action of the antipsychotics. There is an urgent need to expand the
horizon of pharmacological research by elucidating new mechanisms
related to antipsychotic actions.

RT024
PHARMACOGENOMICS REGULATED BY EPIGENETICS
Shomrom N.

Tel Aviv University, Tel Aviv, Israel

Brain disorders are known to be associated with genetic changes, but
there is more to it. Epigenetic modifications are gaining momentum in
trying to explain disease etiology. We apply genome-wide transcrip-
tomic profiling of lymphoblastoid cells lines (LCLs) from healthy indi-
viduals and compare them to patients for identifying genes that predict
sensitivity to drug response. In one study, we looked at Alzheimer’s
disease (AD) where brain deposits of amyloid-B (AB) plaques and
phosphorylated tau neurofibrillary tangles are observed. However,
doubts about the central role of AP in AD pathology have been raised,
as AP is a common component of extracellular brain deposits found,
also by in vivo imaging, in non-demented aged individuals. Using A
sensitivity phenotyping followed by transcriptomic profiling we
observed reduced expression levels of RGS2, a key regulator of G-pro-
tein-coupled receptor signaling and neuronal plasticity. Data mining
confirmed reduced RGS2 expression in postmortem AD brain tissues
and peripheral blood. RGS2 is suggested as a novel AD biomarker
(alongside other genes) toward early AD detection and future disease
modifying therapeutics.
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RTO025

BASIC SCIENCE AND TRANSLATIONAL POTENTIAL OF
HYDROGEN SULFIDE IN THE CARDIOVASCULAR SYSTEM

Papapetropoulos A.

National and Kapodistrian University of Athens, Athens, Greece

Hydrogen sulfide (H,S) has emerged as an important endogenous
gasotransmitter, which regulates homeostasis and affects the function
of most organs in the body. Endogenously produced hydrogen sulfide
is generated through cystathionine y-lyase (CSE) and cystathionine B-
synthase (CBS), which use cysteine as a substrate, and 3-mercaptosul-
furtransferase (3-MST), which utilizes 3-mercaptopyruvate as a sub-
strate. CBS expression is higher in neuronal tissues, while CSE
predominates in the heart and blood vessels. H,S production and meta-
bolism has been shown to be deregulated under pathophysiological
conditions, contributing to the development and progression of disease.
H,S exhibits a variety of effects in the cardiovascular system that
impact on endothelial, smooth muscle and cardiomyocyte function.
H,S promotes endothelial cell growth, migration and organization into
capillary networks, enhancing angiogenesis. In addition, H,S acts on
smooth muscle cells to reduce vascular tone leading to hypotension.
Both endogenously produced and exogenously administrated H,S exhi-
bit cardioprotective actions by exerting anti-apoptotic, anti-inflamma-
tory and anti-oxidant effects. H,S ameliorates the damage that occurs
after ischemia-reperfusion in many organs, in addition to the heart.
H,S also protects against the development of heart failure and
atherosclerosis. The actions of H,S in cells and tissues are mediated
by modulation of ion channel activity, inhibition of phosphodiesterases
and activation of kinases that leads to altered transcription factor activ-
ity. Most importantly, H,S has the ability to trigger posttranslational
modifications of proteins by sulfhydrating cysteine residues to modify
protein function. Better understanding of the regulation of H,S produc-
tion and signaling in physiological and pathophysiological conditions
will help harness the therapeutic potential of this gasotransmitter.

RT026

ISCHEMIC CONDITIONING OF THE MYOCARDIUM:
TARGETS, COMORBIDITIES AND TRANSLATIONAL
STUDIES

Andreadou 1.

Laboratory of Pharmacology, School of Pharmacy, National and
Kapodistrian University of Athens, Panepistimiopolis-Zografou, Athens
15771

Cardiovascular disease (CVD) is the main cause of mortality and mor-
bidity in the world, accounting for the death of 7.2 million men and
women every year. While treatment of the patients that suffer from
acute myocardial infarction (AMI) is directed toward opening of the
occluded artery as quickly as possible, logistics usually prevent
recanalization before a significant amount of cardiac muscle has died.
However, the process of myocardial reperfusion can paradoxically
induce myocardial injury and alleviate the benefits of the reperfusion.
To solve this problem and to improve clinical outcome and prevention
of the lethal reperfusion injury, an intervention is needed that would
make the heart muscle resistant to necrosis. In the last two decades, a
remarkable scientific effort has focused on the limitation of infarct
size. Important input from experimental studies has led the way in this
direction. Ischemic preconditioning (IPC), postconditioning (PostC)
and remote conditioning are the most powerful endogenous mecha-
nisms that limit myocardial infarct size. Despite intensive research,
there are currently no effective cardioprotective therapies in clinical
practice. The challenge has been to successfully translate novel cardio-
protective therapies discovered in the laboratory setting into the clini-
cal setting. Therefore, the recognition and a better understanding of the
underlying signal transduction of ischemic conditioning may provide
an important paradigm for cardioprotection and its translation to clini-
cal use of pharmacological interventions. Additionally, the majority of
experimental studies have used healthy juvenile animal MI models,
which do not adequately reflect the clinical setting given that most
CVD patients are middle-aged and have co-morbidities (such as dia-
betes, hyperlipidemia, hypertension). These factors have been shown
to confound the efficacy of cardioprotective therapies and need to be
taken into consideration when evaluating novel cardioprotective thera-
pies in the experimental and clinical setting. Herein we summarize
basic and translational studies for evaluating targets of ischemic condi-
tioning mainly focused on the role of NO pathway in postconditioning,
in comorbidities and in remote conditioning.
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RT027

A MOLECULAR PHARMACOLOGY INSIGHT OF 5-HT2A
RECEPTOR PHARMACOGENOMICS BASED ON THE H452Y
SINGLE NUCLEOTIDE POLYMORPHISM

Lopez-Giménez J.F.\, Martin-Guerrero S.z, Iglesias A.3, Brea J.? R
Casado P.*, Martin-Oliva D.%, Isabel Loza M.3, Rodriguez-Cutillas
P.*, Gonzdlez-Maeso J.°

'CIMUS Research Center/CSIC, Santiago de Compostela E-15782,
Spain; *Department of Cell Biology, Faculty of Sciences, University of
Granada, E-18071 Granada, Spain; “Department of Pharmacology,
School of Pharmacy, CIMUS Research Center, Santiago de
Compostela, E-15782, Spain; “Cell Signalling & Proteomics Group,
Centre for Haemato-Oncology, Barts Cancer Institute, Queen Mary
University of London, ECIM 6BQ, London, UK; S Department of
Physiology and Biophysics, Virginia Commonwealth University
School of Medicine, Richmond, Virginia 23298, USA

The serotonin 2A (5-HT,,) receptor is a GPCR that presents a wide
and heterogeneous distribution in human brain where it is implicated
in numerous neurological functions such as perception, cognition,
memory and mood among others. Within the CNS, 5-HT,, receptors
are the main target of a group of drugs known as atypical antipsy-
chotics used for the treatment of schizophrenia. Clozapine has been
historically the archetype for atypical antipsychotic drugs although
similar compounds are currently used in the clinical practice. There-
fore, blockade of 5-HT,, receptors seems to be an important aspect
for the treatment of schizophrenia. To date, there have been described
seven SNP within the coding region of 5-HT,, receptor human gene
and of these five are non-synonymous. The most frequent 5-HT,a
receptor SNP, with an allele frequency of about 10% of the popula-
tion, is the one encoding for the substitution of a histidine at position
452 by a tyrosine (H452Y)." Although previous human genetics stud-
ies concluded that there is not statistical association of the 452Tyr
allele with schizophrenia, several investigations, including a compre-
hensive meta-analysis, demonstrated a significant association between
patients carrying the 452Tyr allele and poor response to clozapine.2
Taking into account this background, we have conducted molecular
pharmacology and phosphoproteomics investigations in cells heterolo-
gously expressing both genetic versions of 5-HT, receptors, i.e.,
452His and 452Tyr allele. Significant differences between both geno-
types in terms of receptor functionality were found regarding the phos-
phoproteomic-kinase profile, more particularly in relation to p-ERK
and p-Akt responses, that could explain the discrepancies observed
previously in patients submitted to antipsychotic treatments.

Keywords: 5-HT,, receptor, Single Nucleotide Polymorphism (SNP),

antipsychotics, schizophrenia, phosphoproteomics
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ILLUMINATING THE ADENOSINE A,,-DOPAMINE D,
RECEPTOR OLIGOMER IN PARKINSON’S DISEASE

Ferndndez-Duerias V.**%, Taura J."%, Jacobson K.A.3, Ferré S.4,
Ciruela F.'?

"Unitat de Farmacologia, Departament Patologia i Terapeutica
Experimental, Facultat de Medicina, IDIBELL, Universitat de
Barcelona, L’Hospitalet de Llobregat, Barcelona, Spain; ’Institut de
Neurociencies, Universitat de Barcelona, Barcelona, Spain; 3Molecular
Recognition Section, Laboratory of Bioorganic Chemistry, National
Institute of Diabetes and Digestive and Kidney Diseases, National
Institutes of Health, 20892 Bethesda, MD, USA; 4Integrative
Neurobiology Section, National Institute on Drug Abuse, Intramural
Research Program, National Institutes of Health, Baltimore, MD, USA

Parkinson’s disease (PD) is a neurodegenerative condition in which
basal ganglia functioning are altered. Thus, dopaminergic neurons pro-
jecting from the substantia nigra to the striatum are selectively lost
and, within other consequences, motor control disturbances occur. The
main treatment consists of dopaminergic agents (i.e. L-DOPA), which
mainly target dopamine D2 receptors (D2R) expressed in the striatum.
However, a number of adverse effects appear after prolonged treat-
ments, thus there exist a need for finding out novel drugs solving this
question. Interestingly, the existence of a direct receptor-receptor inter-
action (i.e. oligomerization) between D2Rs and adenosine A2A recep-
tors (A2AR), in which reciprocal negative allosteric interactions occur,
have led to investigating the later receptor as a novel target for PD
treatment. Accordingly, A2AR antagonists would help to modulate the
therapeutic effect of dopaminergic agents and also controlling the
appearance of adverse effects. Indeed, inverse agonists (i.e. caffeine),
limiting the constitutive activity of A2AR, would be good candidates,
as we have found in a mice model of PD. To our knowledge, only
one A2AR antagonist has been approved for human use and intro-
duced into clinics, and apart from efficacy issues the reason would be
the incidence of A2AR-mediated side effects. Photopharmacology is a
novel approach that allows the spatiotemporal control of receptor func-
tion. Hence, we have developed a light-sensitive caged A2AR antago-
nist (MRS7145) to photocontrol the effects in brain (striatum) fiber-
optic implanted mice. Interestingly, this kind of tool would also help
to characterize the neurophysiology of the striatal circuitry, namely the
interaction between dopamine and adenosine receptors. In this sense, it
is also important to elucidate the stoichiometry of D2R-A2AR com-
plexes in pathological conditions. Thus, we have provided evidences
for the existence of native D2R/A2AR oligomers in rat striatum and
human caudate-putamen. And, in addition, we have shown that a
change on the proportion of oligomer formation is observed, both in
parkinsonian rats and in PD human necropsies. Overall, the fine-tuning
modulation, either by the use of light-dependent A2AR antagonists or
by adjusting drug-concentrations based on receptors’ expression, of
D2R-A2AR complexes may evolve as a very promising target for PD
management.
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QUANTIFYING BIASED AGONISM AT G PROTEIN-
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Giraldo J.'?
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Biomedical Research Center on Mental Health (CIBERSAM)

Compelling data in the literature from the recent years leave no doubt
about the pluridimensional nature of G protein-coupled receptor
(GPCR) function and the fact that some ligands can couple with differ-
ent efficacies to the multiple pathways that a receptor can signal
through, a phenomenon most commonly known as functional selectiv-
ity or biased agonism. Biased signaling can be used within a therapeu-
tic framework and currently constitutes a central topic in drug
discovery programs.' Obviously, an accurate evaluation of biased ago-
nism is needed. Nowadays, transduction coefficients (log(t/K,)), based
on the Black and Leff operational model of agonism,” are widely used
to calculate biased agonism.® Notwithstanding its common use, this
scale may present confounding results when partial agonists are present
in the pharmacological assay. Moreover, because of the definition of
the Black and Leff model, scales based on it do not account of recep-
tors showing constitutive activity and, consequently, cannot be applied
to inverse agonists. In this communication, we will show our recent
efforts to develop complementary methods for the analysis of biased
agonism that can be applied to partial* and inverse agonists.’
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RT030

DISCOVERY AND PHARMACOLOGICAL
CHARACTERIZATION OF AN A2A RECEPTOR
ANTAGONIST FOR IMMUNE-ONCOLOGY DEVELOPMENT

Leroy X.

iTeos Therapeutics, Charleroi, Belgium

High levels of extracellular adenosine in the tumor microenvironment
promote tumor immune evasion by suppressing Thl cytokine produc-
tion and cytolytic activity of T and NK cells. We defined the expres-
sion of the four adenosine receptors in primary human immune cells
by nanostring. A,, was the main adenosine receptor expressed by T
lymphocytes and monocytes, and the only one in mature monocyte-
derived dendritic cells and NK cells. We further demonstrated that
selective A, agonists suppressed cytokine production by human acti-
vated T lymphocytes and monocytes, highlighting that A, is the main
receptor mediating adenosine signaling in these cells. We demonstrated
that A, antagonists initially designed for Parkinson’s disease but
repurposed for immuno-oncology dramatically lost potency in a high
adenosine environment. We therefore developed EOS100850, a novel
non-brain penetrant inhibitor of A,, with sub-nanomolar Ki and selec-
tivity versus Ay, Ao, and Aj receptors. EOS100850 potently inhibited
A, signaling in human T lymphocytes independently of adenosine
concentrations, and rescued cytokine production in the presence of
high concentrations of A,, agonists. iTeos A, antagonist EOS100850
potently rescued Thl cytokine production in human whole blood trea-
ted by A, agonists, and increased CD8" T cell cytotoxicity in a co-
culture assay of effector CD8" T cells and target cancer cells. ITeos
EOS100850 insurmountable A,, receptor antagonist, uniquely
designed to address the challenge of counteracting elevated adenosine
concentrations in tumors, was tested in mouse A20 lymphoma model.
Combined with anti-PD-L1, iTeos A2a antagonist showed significant
enhancement of antitumor activities compared with anti-PD-L1 alone.
In addition, 5/10 complete tumor regressions and 3/10 tumor free sur-
vivals were observed in this combination group. ESO100850 repre-
sents a novel, potent, and best-in-class A,5 blocker that has been
specifically optimized for immuno-oncology indications.
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RTO031
THE EVOLVING ORPHAN DRUG DEVELOPMENT MODEL
Mingorance A.'?

"Dravet Syndrome Foundation Spain; *Loulou Foundation

Back in the 80s and 90s, few companies considered developing
medicines to treat rare diseases, which are those affecting <5 in 10,000
people in Europe. Nowadays, the orphan drug market has become
increasingly attractive, and it is hard to find a drug development com-
pany that is not considering one or more orphan indications. The rea-
sons behind this market evolution are multiple. Oversaturation and
pressure around pricing and reimbursement for the large indications
has led many companies to set their eyes on the smaller, untapped,
rare indications. Legal incentives to orphan drugs including commer-
cial exclusivity after launch, and the possibility of financing orphan
drug development through venture financing, have also contributed to
creating a more attractive market in the orphan space. At the same
time, the recent advances in genomics have helped us understand that
most common diseases are in fact a collection of smaller (often rare)
diseases with similar presentation, and the advances in other technolo-
gies such as gene editing also make it now possible to target those
smaller, genetically-defined, patient populations. This presentation will
review these forces and the multiple business models for pursuing
orphan indications that they offer, and discuss some of the unique sci-
entific and business aspects that make the orphan space unique, includ-
ing the crucial central role of rare disease patient organizations.

RT032

DRUG REPURPOSING IN FANCONI ANEMIA
THERAPEUTICS

Surrallés J.\2

!Genetics Department, Hospital de Sant Pau, Barcelona, Spain;
2Universitat Autdbnoma de Barcelona, Barcelona, Spain

Fanconi anemia (FA) is a rare inherited disease characterized by bone
marrow failure (BMF), malformations, predisposition to leukemia and
head-and-neck squamous cell carcinoma (HNSCC) and chromosome
fragility due to impaired DNA repair. The only cure of BMF is
hematopoietic stem cell transplant. Gene therapy clinical trials are also
ongoing [1]. Up to now, no effective drugs has been established to
prevent or delay the age-of-onset of BMF or solid tumors beyond
tumor resection, because of the extreme toxicity of conventional
chemotherapy that suffer FA patients. We adapted and scaled down to
96-well plates the flow cytometric micronucleus assay [2] to identify
already approved drugs preventing chromosome fragility in FA cells.
In addition we performed a high content screening of all EMA- and
FDA approved anticancer drugs to find non-genotoxic chemotherapies
to be repurposed to treat FA-HNSCC. The selected hits were evaluated
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for safety and efficacy in vivo in FA mice and in FA-HNSCC tumor

xenografts in immunodeficient mice. Importantly, we managed to find

a drug that significantly extended the lifespan and prevented premature

ageing of FA mice. In addition, we identified drugs currently used in

cancer therapy that induce cancer specific lethality in FA-HNSCC with
strong efficacy in vivo in tumor xenograft. The corresponding applica-
tions for orphan drug designation have been submitted to EMEA in

May 2018.

Keywords: Fanconi anemia, repurposing, drug screening, head and

neck squamous cell carcinoma, therapy
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AXOPATHY AND MITOCHONDRIA IN RARE GENETIC
NEUROPATHIES AND COMMON NEURODEGENERATIVE
DISEASES

Palau F.

Sant Joan de Déu Hospital and Research Institute, University of
Barcelona, and CIBERER, Barcelona, Spain

Charcot-Marie-Tooth disease (CMT) is composed of rare genetic
peripheral neuropathies that involve both myelin and primary axonal
defects. There are more than 80 associated genes in CMT and related
neuropathies, and the pathogenic mechanisms involve a wide variety
of cellular pathways such as gene transcription, membrane metabolism
and transport, vesicle transport, the endoplasmic reticulum or mito-
chondria. The availability of drugs and genetic / cellular therapies is
still very scarce. Axonal damage is present in CMT but also in the
pathophysiology of most neurodegenerative diseases, so that research
in CMT is not only of interest for peripheral neuropathy therapy but
also defines molecular and cellular pathways that could be relevant in
the therapy of common diseases associated with neurodegeneration
such as Parkinson’s disease or Alzheimer’s disease, and other rare and
devastating disorders such as Huntington’s disease or amyotrophic lat-
eral sclerosis. In this paper we address mitochondria and their relation-
ship with other cellular structures, such as the endoplasmic reticulum,
as a major pharmacological target within the axon and neurons to
address the therapeutics of CMT disease, and also as a model to inves-
tigate axonopathy as a major druggable lesion in neurodegenerative
diseases.
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S1-001

TO EVALUATE THE EFFECTIVENESS OF
PHARMACOGENETIC (PGX) TESTING IN THE SELECTION
OF DRUG THERAPIES IN PATIENTS WITH MAJOR
DEPRESSIVE DISORDER (MDD)

Pérez V.
Hospital del Mar, Barcelona, Spain

A 12-week double-blind randomized clinical trial in 316 adult patients
with MDD (DSM-IV-TR) was conducted. Patients were genotyped
with the Neuropharmagen test and randomized to PGx-guided treat-
ment or treatment as usual (control group). The primary endpoint was
the proportion of patients achieving a sustained response (Patient Glo-
bal Impression of Improvement, PGI-I < 2) within the 12-week fol-
low-up period. Additional assessments included the 17-item Hamilton
Depression Rating Scale (HDRS-17), Frequency, Intensity, and Burden
of Side Effects Ratings (FIBSER), Clinical Global Impression-Severity
(CGI-S) scale, Sheehan Disability Inventory (SDI) and Treatment Sat-
isfaction with Medicines Questionnaire (SATMED-Q). Between-group
differences were evaluated using y2-test or t-test as per data type. At
12-weeks, the PGx-guided treatment group had a higher proportion of
responders compared to TAU (47.8% vs 36.1%, P = 0.0476,
OR = 1.62 [95%CI 1.00-2.61]), although a sustained response was
still not observed beginning at 4 or 8 weeks. Subjects in the PGx-
guided group showed a higher reduction in HDRS-17 at 6 weeks
(P =0.0364) and a trend at 12 weeks (P = 0.0771). Effects were lar-
ger in patients with a baseline HDRS-17 >14 and especially in those
with 1-3 failed psychiatric medication trials. In subjects reporting side
effects burden at baseline, odds of having a FIBSER burden score <2
were higher in the PGx-guided group than in controls at 6 weeks and
maintained at 12 weeks (68.5% vs 51.4%, P = 0.0260, OR = 2.06
[95%CI 1.09 — 3.89]). In MDD patients, PGx-guided selection of drug
treatment resulted in significant clinical improvement of patient’s
response and burden of side effects but not on sustained response dur-
ing the 12-week follow-up. Improvement was particularly relevant for
subjects who received 1 to 3 previous psychiatric medication trials.

S1-002

PHARMACOGENETIC INTERVENTION IMPROVES THE
SAFETY PROFILE OF ANTIPSYCHOTIC TREATMENTS

Cataldn R.

Hospital Clinic, Barcelona, Spain

El tratamiento principal de la esquizofrenia y trastornos relaciona-
dos son los medicamentos antipsicdticos. Sin embargo, 30-50% de los
pacientes tratados no muestran una respuesta adecuada y / o desarrol-
lan efectos secundarios graves y duraderos.' Existe una fuerte eviden-
cia que apoya que los factores genéticos influyen en la cinética y la
dinamica de los farmacos antipsiciticos y se ha demostrado que los
polimorfismos funcionales del CYP influyen en el resultado del trata-
miento antipsicStico en numerosos studios.? Hay varios kits farmaco-
genéticos disponibles para predecir la respuesta a los antipsicéticos, sin
embargo, su uso en la prictica clinica es minimo.?> Nuestro grupo real-
izo un estudio multicéntrico cuyo objetivo era evaluar los beneficios
clinicos del uso de una intervencion farmacogenética. La informacion
farmacogenética en los polimorfismos clave de los CYP , se utilizd
para ajustar las dosis de AP en un grupo de pacientes que iniciaron o
cambiaron el tratamiento con antipsicéticos (PharmG +, N = 123), y
sus resultados se compararon con los de un grupo de pacientes tratado
siguiendo las guias clinicas existente s (PharmG-, N = 167). Resulta-
dos: En los pacientes que se ajustaron las dosis de antipsicéticos en
base a los polimorfismos clave de los CYPs (PharmG +) tuvieron una
mayor reduccion de los efectos secundarios a diferencia de aquellos
pacientes tratados segun practica habitual (PharmG-) Nuestros resulta-
dos sugieren que las intervenciones farmacogenéticas pueden mejorar
la seguridad de los tratamientos antipsicoticos al reducir los efectos
secundarios asociados a la pauta antipsicética. Esta intervencion puede
ser particularmente util cuando se considera el tratamiento con un an-
tipsicotico con solo una via metabdlica principal.
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PHARMACOGENETICS OF TRANSPLANTATION: CLINICAL
IMPLICATIONS

Cervera M.J.H.

Farmacogenética, Instituto Investigacion Sanitaria La Fe-Hospital La
Fe y Dpto. Farmacologia-Universidad de Valencia, Valencia, Espana

El escenario del trasplante de Organos es genéticamente complejo ya
que en el mismo paciente conviven dos entidades genéticas diferentes:
la propia del receptor del 6rgano, y la del donante, en el 6rgano don-
ado. En el caso del trasplante hepatico esto cobra especial relevancia
ya que el higado del donante serd el 6rgano metabolizador por exce-
lencia. En la terapia inmunosupresora del trasplante de organo sélido
el principal farmaco es el tacrélimus, para el que contamos con una
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guia de ajuste de dosis inicial del CPIC (Clinical Pharmacogenetics
Implementation Consortium) basada principalmente en el SNP
15776746 de CYP3AS. Sin embargo, existen otros eventos clinicos que
podrian beneficiarse de la farmacogenética segin nuestros resultados:
1) en cuanto al nivel de tacrlimus en sangre, existe una triple inter-
accion entre el genotipo del donante, del receptor y el tiempo, 2) la
nefrotoxicidad asociada al farmaco puede predecirse en base a la com-
binacién de rs776746 y del rs1045642 en ABCBI, lo que refleja tanto
la metabolizacion de tacrélimus como su retencion dentro de la célula
renal. Por ultimo, plantearemos la necesidad de un informe farmaco-
genético claro, sencillo, util, integrador y rapido de evaluar por parte
del médico para que realmente se pueda implantar una prescripcion
guiada farmacogenéticamente en la practica clinica habitual.
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S1-004
PHARMACOGENETICS IN CARDIOVASCULAR DISEASES
Borobia A.M.

Servicio de Farmacologia Clinica, Hospital Universitario La Paz,
Madrid, Spain

Las barreras existentes para la implementacion de la farmacogenética
en la practica clinica son especialmente criticas en el area cardiovascu-
lar, a pesar de la existencia de biomarcadores validados con un alto
nivel de evidencia en farmacos como acenocumarol, clopidogrel o sim-
vastatina. Entre las estrategias que existen para superar estas barreras
se encuentran: (1) Desarrollar de técnicas de genotipado que sean sen-
cillas, rapidas y asumibles para el SNS, (2) Incrementar el conoci-
miento sobre la utilidad de la farmacogenética entre los clinicos, y (3)
Definir adecuadamente la poblacion diana, tiempo de respuesta e infor-
macion a proporcionar al médico. En el Hospital Universitario La Paz
hemos desarrollado dos arrays de SNP (PharmArray® vy Clin-
PharmArray®) que incluyen 180 y 60 SNP, entre los que se encuen-
tran aquellos relacionados con la respuesta a acenocumarol (CYP2C9,
VKORCI1 y CYP4F2) y clopidogrel (CYP2C19), y con la toxicidad a
simvastatina (SLCO1B1). Para facilitar el conocimiento y aceptacion
de la farmacogenética entre los médicos desarrollamos sesiones clini-
cas, proyectos de investigacion conjuntos y mantenemos contacto
directo con el paciente (en la Consulta de Farmacogenética o a pie de
cama en pacientes ingresados). El aspecto mas critico en la imple-
mentacion de biomarcadores en la practica clinica es definir la
poblacién diana y establecer el flujo de pacientes para que la infor-
macion que reciba el médico prescriptor sea util y llegue a tiempo. En
nuestro caso pretendemos avanzar hacia un genotipado anticipado en
poblaciones de riesgo.

S1-005

APPLICATION OF MASSIVE SEQUENCING IN
CARDIOLOGY

Yotti R.

Gregorio Maranon Hospital, Madrid, Spain

A lo largo de la ultima década, el desarrollo de nuevas técnicas de
secuenciacion masiva ha supuesto revolucion en el campo de la Gen-
ética Clinica. Los estudios de asociacion basados en la secuenciacion
de un pequeno nimero de genes o en la identificacion de determinados
polimorfismos, estan siendo progresivamente sustituidos por técnicas
NGS que ofrecen la posibilidad de explorar el espectro completo de
variacion genética en cada individuo. En el campo de las cardiopatias,
las recomendaciones clinicas actuales restringen la utilizacion de técni-
cas de secuenciacion masiva como herramienta diagndstica en enfer-
medades con claro patron de herencia Mendeliano, como las
miocardiopatias hereditarias, las canalopatias y las dislipemias famil-
iares. En la practica clinica habitual, en funcién de la patologia a estu-
diar se selecciona un determinado panel de genes para ser secuenciado
mediante técnicas NGS. Este abordaje permite identificar variantes
patogénicas susceptibles de ser utilizadas para diagndstico genético en
cascada y consejo genético en un porcentaje variable de pacientes en
funcién de la patologia en estudio (10-90%). Sin embargo, un elevado
porcentaje de casos continda sin diagndstico molecular. En este esce-
nario, se ha demostrado que los estudios de exoma y genoma completo
pueden proporcionar informacién adicional de extraordinario valor
tanto en el ambito clinico como en la investigacion. Mas alla del diag-
nostico genético de las cardiopatias, disponer de la secuencia completa
del ADN plantea nuevas oportunidades. Entre ellas, puede plantearse
un abordaje farmacogendmico dirigido a predecir la efectividad clinica
o la susceptibilidad a arritmias ventriculares en respuesta a determina-
dos farmacos.
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S1-006

PHARMACOGENETIC MARKERS FOR TOXICITY
PREDICTION IN ONCOLOGICAL TREATMENT

Lopez Ferndndez L.A.

Hospital General Universitario Gregorio Maranén, Madrid, Spain

Aunque logicamente los mayores esfuerzos en la investigacion del
cancer se centran en la curacion del mismo, no podemos olvidar que
la mayoria de tratamientos que se emplean producen efectos adversos
severos y que éstos pueden afectar, tanto a la calidad de vida del
paciente, como a la administracion de la dosis correcta de farmaco, o a
la pérdida de lineas de tratamiento, e incluso en casos extremos
también pueden llegar a provocar la muerte del paciente. Hoy sabemos
que la genética del paciente es el factor que mds peso tiene sobre la
variabilidad individual a los efectos adversos inducidos por un
farmaco. Probablemente, uno de los campos mas estudiados es el de la
quimioterapia empleada en tumores sélidos, fundamentalmente colon y
recto. Y, en este sentido, las fluoropirimidinas 5-fluorouracilo y su
pro-farmaco capecitabina han sido ampliamente estudiadas, aunque los
casos de éxito de aplicacion de la farmacogenética son escasos. Tanto
las fichas técnicas de los farmacos, como las agencias reguladoras o
los grupos de expertos que establecen guias de dosificacion han
descrito biomarcadores que poco a poco se van implantando en la
clinica habitual. Aun asi, se hace necesaria la identificacion de nuevos
biomarcadores que nos permitan predecir de una manera mucho mas
precisa qué pacientes van a sufrir reacciones adversas severas a estos
farmacos.

© 2018 The Authors

S1-007

ANALYSIS OF BIOMARKERS IN SOLID TUMORS USING
NEXT GENERATION SEQUENCING GENE PANELS

Garcia A.P.

Laboratorio de Gendémica, CIMA LAB Diagnostics, Clinica
Universidad de Navarra, Navarra, Spain

El tratamiento personalizado del cancer, posible a través del anlisis de
biomarcadores con valor predictivo y/o prondstico, ha permitido con-
seguir tasas de supervivencia inalcanzables con los tratamientos con-
vencionales. El uso de paneles de genes analizables mediante NGS
(next generation sequencing) permite racionalizar el uso de los recur-
sos, a través del estudio de diferentes alteraciones en multiples genes
con un plazo de respuesta y costes razonables. Se han utilizado las
plataformas de secuenciacion Oncomine Focus Assay (n = 178) u
Oncomine Comprehensive Assay (n = 108) (Thermo Fisher Scientific)
para orientar el tratamiento de pacientes del Dpto. de Oncologia
Médica de la Clinica Universidad de Navarra. Estos paneles estan
dirigidos el analisis de 52 y 161 dianas respectivamente, genes accion-
ables por tratamientos o participacion en ensayos clinicos. La muestra
utilizada es ADN y ARN extraido de citologia o cortes de parafina,
generandose dos librerias que permiten identificar mutaciones pun-
tuales, indels y CNVs (libreria de ADN) o traslocaciones (libreria de
ARN). En nuestra cohorte, >70% de los tejidos procedian de biopsias
y 30% de citologias, en su mayoria de carcinomas de pulmén (otros
diagnésticos frecuentes carcinomas de colon, ovario, colangiocarcino-
mas y tumores del SNC). Aproximadamente 74% de los casos analiza-
dos con el panel de 52 genes y 87% con el de 161 genes presentaban
alguna alteracion relevante clinicamente. El uso de paneles de genes
analizables mediante NGS es una estrategia rentable, rapida (7 dias
laborables), clinicamente relevante, y util para practicamente cualquier
tipo de muestra patoldgica para orientar el manejo terapéutico en
pacientes oncoldgicos adultos.
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SYMPOSIUM II: DEVELOPMENT OF QUALITY
STANDARDS FOR PHARMACOGENETIC DIAGNOSIS IN

SPAIN

S2-001

PROPOSAL OF A MODEL FOR IMPLEMENTATION OF
PERSONALIZED MEDICINE IN HEALTH SYSTEMS IN
EXTREMADURA [MEDEA]

LLerena A.'*

lCICAB, Centro de Investigacion Clinica, Servicio Extremeno de
Salud, Hospital Universitario, Badajoz, Spain; 2Catedratico de
Farmacologia Facultad de Medicina, Universidad de Extremadura,
Badajoz, Spain

Si bien se ha proclamado la necesidad de la implementacién de la
Medicina Personalizada, existen barreras de implementacion, entre
ellas: (1) uso exclusivo de la genética; (2) falta de evaluacion de la
informacion generada por un programa util para el prescriptor en la
asistencia sanitaria- prescripcion electronica- que maneje toda la infor-
macion util ademas de la genética; (3) falta de implementacion en la
investigacion para la seleccion de los participantes en los estudios; (4)
Falta de adecuacion a la Regulacion espanola y europea; y (5) Evalu-
acion del impacto, analisis de costo/eficiencia para los sistemas publi-
cos de salud. La mayoria de las visiones, incluyen sobre todo el uso
exclusivo de la genética, y/o como fenotipo la prescripcion monoter-
apia en el contexto de un Ensayo Clinico o Proyecto de investigacion,
sin embargo se necesitan disenos como el propuesto en MEDEA, que
centren el objetivo en el paciente, en situacion real de tratamiento (po-
literapia), incluyendo no solo la informacion genética, sino otras funda-
mentales para la evaluacion de la respuesta farmacoldgica (antecentes
personales o familiares de respuesta a farmacos), y que evalie no solo
la asociacion de un polimorfismo o varios con un fenotipo determi-
nado, sino ademas su impacto en el Servicio de Salud, en resumen un
Proyecto de Evaluacion para la implantacion de Tecnologias Sanitarias,
que permita la toma de decisiones. El ultimo objetivo de Programa de
Implementaciéon de Medicina Personalizada propuesto MEDEA serd la
disminucion del dano generado al individuo, la sociedad, entre ella los
Servicios de Salud, mediante la prescripcion personalizada: (a) en base
a factores: genéticos y otros clinicos y fisiologicos: fenotipos metabdli-
cos, evaluaciéon de interaccion con el metabolismo enddgenos y
xenobidticos, ambiente, incluyendo la historia personal y familiar; (b)
todo ello incluido en un programa informatico que colabore con el pre-
scriptor en la seleccion de la medicacion adecuada (no existente en el
mercado con toda esta informacién y validado clinicamente), (c) sobre
la base de una tarjeta personalizada para el paciente. El Programa
MEDEA del Servicio Extremeno de Salud desarrollara este Proyecto
financiado por el Ministerio de Economia e Industria y el Servicio
Extremeno de Salud (2018-2021) mediante Compra Publica Inno-
vadora. Todo ello, en una estrategia de sostenibilidad para las pobla-
ciones Iberoamericanas (400 millones), ya que poblaciones
iberoamericanas y espanola compartimos informacion genética.

$2-002

IMPLEMENTATION OF QUALITY STANDARDS FOR
PHARMACOGENETIC DIAGNOSIS IN SPAIN: HOW, WHEN
AND WHY?

Carracedo A.

Universidad de Santiago de Compostela y Fundacion Puablica Galega
de Medicina Xenémica (SERGAS), Galicia, Spain

La validez de cualquier prueba cientifica incluyendo el analisis de
biomarcadores para la prediccion de respuesta a un tratamiento
requiere dos condiciones. La primera la validez fundacional de una
metodologia esto es que el biomarcador sea valido. Esto es que pueda
ser medido con un test analitico con caracteristicas de determinacion
bien establecidas y con un marco o cuerpo cientifico bien establecido
y demostrado y que permita determinar el significado fisioldgico, toxi-
coldgico, farmacoldgico o clinico del resultado del test. El segundo es
la validez en la aplicacion. Una vez determinado que el marcador es
cientificamente valido, ;esta siendo analizado de forma correcta por un
laboratorio? Son muchos los aspectos que incluye una buena practica
de laboratorio pero un modelo de calidad (Quality assurance, QA) es
siempre aconsejable. Esto requiere acreditacion utilizando procedimien-
tos nacionales aceptados para el andlisis de biomarcadores predicitivos
lo que que incluye controles de calidad (proficiency testing). En
Europa una acreditacion con ISO15189 (recomendado por EMA) o
ISO17025. Sin duda la acreditacion y el PT contribuye a mejorar la
calidad y permite progresar en estandares. Hablaremos en esta pre-
sentacion de los estdndares necesarios en farmacogenomica y de la
necesidad de implementacion de sistemas que garanticen la calidad en
los diagndsticos famacogendmicos.

$2-003

IMPLEMENTATION OF QUALITY STANDARDS FOR
PHARMACOGENETIC DIAGNOSIS IN SPAIN: DESIGN OF
THE FIRST PROFICIENCY TESTING

Isidoro M.

University Hospital Salamanca

En la actualidad, el diagndstico farmacogenético supone una nueva
especializacion dentro de los laboratorios clinicos en Espana. Su
implantacion en el Sistema Sanitario constituye un pilar fundamental
de la Medicina Personalizada de Precision y exige la aplicacion de
unos estandares de calidad que garanticen la seguridad del paciente al
que va dirigido. La implementacion en el laboratorio de un sistema de
calidad aplicado a la Farmacogenética requiere conocer los requisitos
de gestién y técnicos de la norma. Entre ellos, revisaremos lo aspectos
fundamentales de la cualificacion del personal, instalaciones, equipos y
procedimientos, asi como la validacion, el aseguramiento de la calidad,
y los controles interno y externo. En este sentido, el control de calidad
externo proporciona un marco de referencia para el desarrollo de nues-
tra actividad. Surge asi la necesidad de la participacion en ensayos de
intercomparacion o Proficiency testing (PT). En la eleccion de un PT
es importante tener en cuenta que, éste, cumpla a su vez los requisitos
que aplican a los ensayos de aptitud, con un diseno que incluya entre
otros: la coordinacion, los criterios para los participantes, la adecuada
seleccion de las variantes génicas y la identificacion de las posibles de
fuentes de error. Debe cumplir, ademds, los requisitos de calidad en la
produccion, el almacenamiento y la distribucion de las muestras y
sobre todo permitir la evaluacién de los informes, no solo los resulta-
dos, sino la correcta interpretacion clinica y el empleo de una nomen-
clatura estandarizada, proporcionando finalmente el feedback adecuado
a los participantes.
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P001
ETHANOL INCREASES SENSITIVITY OF HUMAN MYELOID
U937 CELLS TO HYPERTHERMIA-INDUCED APOPTOSIS

Quintana M.", Gonzdlez 1.3, Herndndez 1., Rubio S.', Perdomo J.",
Estévez F.", Quintana J.'

'Departamento de Bioquimica y Biologia Molecular, Universidad de
Las Palmas de Gran Canaria, Las Palmas de Gran Canaria, Spain;
2Departamento de Ciencias Clinicas, Universidad de Las Palmas de
Gran Canaria, Las Palmas de Gran Canaria, Spain; 3Instituto
Universitario de Investigaciones Biomédicas y Sanitarias, Facultad de
Ciencias de la Salud, Universidad de Las Palmas de Gran Canaria, Las
Palmas de Gran Canaria, Spain

Hyperthermia is a therapeutic approach which has emerged as a potent
cancer treatment combined with radiotherapy or chemotherapy and,
therefore, the search of chemosensitizers is highly valuable to improve
the antitumor properties of hyperthermia. Previous studies suggest that
ethanol may increase sensitivity of cells to some chemotherapeutic
agents. In the present study, the effect of low concentrations of ethanol
(0.25%-1%) in combination with mild hyperthermia (43 °C for 30 min)
was investigated. The human histiocytic lymphoma cell line U937 was
selected since it is a widely used model for the study of hyperthermia-
induced cell death. The results indicate that ethanol enhances cytotoxic-
ity of hyperthermia, as revealed by the MTT assay and by the trypan blue
exclusion procedure. No evidences of cytotoxicity were appreciated in
the cells treated only with ethanol. In accordance with these results, the
flow cytometric studies showed an increase in the percentage of apop-
totic cells (2- to 4-fold) in the group treated with ethanol plus hyperther-
mia as compared to the cells exposed only to hyperthermia. The effect of
ethanol was associated with an increase in the activity of initiator cas-
pases -8 and -9 and also in the executioner caspase-3. Inhibition of cas-
pases activities using the broad-spectrum inhibitor z-VAD-fmk blocked
the effect of ethanol. A main role seems to play caspase-8 since its speci-
fic inhibitor zZIETD-fmk but not the specific caspase-9 inhibitor zZLEHD-
fmk almost completely abolished apoptosis triggered by hyperthermia or
hyperthermia plus ethanol. In conclusion, ethanol may be an effective strat-
egy to augment sensitivity of the cells to hyperthermia-induced apoptosis.
Keywords: hyperthermia, ethanol, apoptosis, U937

P002

MELATONIN STIMULATES MELANOGENESIS VIA
UP-REGULATION OF TYROSINASE AND TYROSINASE-
RELATED PROTEIN 1 IN THE HUMAN MELANOMA CELL
LINE SK-MEL-1

Perdomo J.\, Quintana C.', Rubio S.', Gonzdlez I.'%, Herndndez 1.7,
Loro J.F.2’3, Estévez F.l’z, Quintana J1?

'Departamento de Bioquimica y Biologia Molecular, Instituto
Universitario de Investigaciones Biomédicas y Sanitarias, Universidad
de Las Palmas de Gran Canaria, Las Palmas de Gran Canaria, Spain;
?Facultad de Ciencias de la Salud, Instituto Universitario de
Investigaciones Biomédicas y Sanitarias, Universidad de Las Palmas
de Gran Canaria, Las Palmas de Gran Canaria, Spain; 3Departamento
de Ciencias Clinicas, Instituto Universitario de Investigaciones
Biomédicas y Sanitarias, Universidad de Las Palmas de Gran Canaria,
Las Palmas de Gran Canaria, Spain

Melatonin is an endogenous methoxyindole synthesized from trypto-
phan in most tissues that displays a wide range of well-documented

© 2018 The Authors

biological functions. Although the pineal gland is the main tissue
involved in the biosynthesis and secretion of melatonin, most tissues
have the enzymatic machinery to synthesize this methoxyindole. Mela-
tonin is produced and metabolized to 6-hydroxymelatonin, 5-methoxy-
triptamine and N'-acetyl-N*-formyl-5-methoxykynuramine in the
human skin and also in melanoma cells. Melatonin was firstly isolated
from bovine pineal gland and was shown to exhibit skin-lightening
properties. In contrast, using the human melanoma cell line SK-MEL-1
as a model of study, we have previously demonstrated that melatonin
stimulates the melanogenic capacity of the cells in a dose-dependent
manner, an effect which was associated with the reduction in the pro-
liferation. An increase in the melanin content and also in tyrosinase
activity was already observed at 24 hr and maximal levels of both
were detected at 72 hr. This effect was associated with the elevation in
the expression of the melanocyte-specific enzymes involved in melanin
biosynthesis, i.e. tyrosinase and tyrosinase-related protein 1, as
revealed by immunoblotting studies. In contrast, changes in the cytoso-
lic or nuclear amounts of microphthalmia-associated transcription fac-
tor were not detected. Because melatonin induced a fast increase in
ROS levels, the oxidative stress could explain the phosphorylation (ac-
tivation) of p38-mitogen activated protein kinase observed in SK-
MEL-1. A major role, however, appears to play GSK3[ since its
specific inhibitor BIO blocked the increase of tyrosinase activity and
melanin production. The effect of melatonin on melanogenesis seems
not to be attributable to its metabolites.

Keywords: melatonin, tyrosinase, MITF, GSK3f, BIO, SK-MEL-1

P003

NOVEL NAPHTHOQUINONE-COUMARIN HYBRIDS AS
INHIBITORS OF BCR-ABL-STATS SIGNALING PATHWAY IN
CHRONIC MYELOGENOUS LEUKEMIA

Martin-Rodriguez P.', Guerra B.", Hueso-Falcén 1.2, Aranda-Tavio
H.', Guerra-Rodriguez M.", Diaz-Chico J.C.", Quintana J.", Estévez
F.!, Diaz-Chico N.", Amesty A\, Estévez-Braun A%,
Ferndndez-Pérez L.

1Departamento de Ciencias Clinicas, Laboratorio de Farmacologia,
Instituto Universitario de Investigaciones Biomédicas y Sanitarias
(IUIBS), Universidad de Las Palmas de Gran Canaria (ULPGC), Las
Palmas de GC, Spain; 2Depaﬂamento de Quimica Organica, Instituto
Universitario de Bio-Organica Antonio Gonzalez (CIBICAN),
Universidad de La Laguna, La Laguna, Spain

NPQ and coumarin represent promising scaffolds in medicinal chem-
istry for finding novel inhibitors of carcinogenic pathways. This is
exemplified by the discovery of NPQ-coumarin hybrids as inhibitors
of topoisomerase II [1]. BCR-ABL-STATS is an oncogenic signaling
pathway in Human Chronic Myelogenous Leukemia (CML) and it rep-
resents a valid target for anti-CML drug design [2]. In this study, the
effects of a novel naphthoquinone-coumarin conjugate NPQ-C6 were
evaluated on human CML-derived K562 cells. Live-Cell Imaging anal-
ysis revealed that NPQ-C6 inhibited 2D (IC50AUC = 1.4 + 0.6 pM)
growth of K562 cells. NPQ-C6 caused a dose- and time-dependent cell
cycle arrest which was associated with increased levels of apoptotic
markers (apoptotic nuclei, cleavage of caspase-3, -9, PARP and
annexin V-positive cells) and increased YH2AX expression protein, a
double-strand DNA break marker. NPQ-C6 showed multikinase modu-
latory effects through an early increased phosphorylation of JNK, P38-
MAPK and AKT, and decreased phosphorylation of ERK1/2, BCR-
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ABL and STATS and inhibited expression of oncoprotein ¢c-MYC.

Molecular modeling suggested to BCR-ABL and JAK2 proteins as

potential targets for NPQ-C6. In summary, NPQ-C6 is a novel multiki-

nase modulator that might be effective on BCR-ABL-STATS5 onco-
genic pathway in BCR-ABL-STATS related malignancies.

Keywords: naphthoquinone-coumarin, BCR-ABL, STATS, leukemia
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MORPHINE PROMOTES OR COUNTERACTS CELL
PROLIFERATION AND MIGRATION THROUGH
DIFFERENTIAL ACTIVATION OF INTRACELLULAR
SIGNALLING PATHWAYS IN TUMOR CELL LINES

Bedini A., Spampinato S.

Department of Pharmacy and Biotechnology (FaBiT), Via Irnerio 48,
40126 Bologna, Italy

Opioids are widely used to treat acute, chronic, post-operative cancer
pain. Mu opioid receptor (MOR) is expressed in several human malig-
nancies' but opioid-mediated effects on uncontrolled cancer cell
growth, invasion of normal tissues, tumor recurrence aren’t still fully
understood.” We aimed at characterizing morphine-mediated effects on
cell proliferation and migration of different tumor cell lines expressing
MOR, and at unraveling molecular mechanisms involved. HeLa cervix
carcinoma displayed the highest MOR mRNA levels, followed by
DAOY and UW228 medulloblastomas, U87-MG astrocytoma, MCF-7
breast carcinoma, HT-29 colon-carcinoma. MOR protein expression
did not mirror that of mRNA, as MCF-7 cells displayed the highest
expression (3903 + 748.3 fmol/mg),  followed by  UW228
(2139 + 361.9 fmol/mg), DAOY (1600 £ 427.7 fmol/mg), HeLa
(702 £+ 27.0 fmol/mg), U87-MG (604 + 160 fmol/mg), HT-29 cells
(180 £ 53 fmol/mg). Morphine did not alter DAOY medulloblastoma
cell proliferation and migration, although MOR is highly expressed in
these cells. Morphine significantly increased U87-MG astrocytoma cell
proliferation and migration in a G-protein-dependent, PKC-, Src-,
PI3K-mediated fashion. U87-MG cells lack of PTEN expression. Thus,
enabling morphine to significantly activate AKT and PKC, leading to
increased proliferation and migration. Similarly, morphine significantly
promoted HeLa cervix carcinoma and UW228 medulloblastoma cell
proliferation and migration in a G-protein-dependent, PKC-, Src-,
PI3K-mediated way. Conversely, MCF-7 breast carcinoma cells
express PTEN; in these cells morphine significantly reduced cell
migration via activating PTEN and simultaneously inactivating AKT.
Moreover, morphine increased MCF-7 cell proliferation only slightly,
through G-protein-independent, arrestin-3-mediated signaling. These
findings suggest that morphine may favor or counteract tumor cell pro-
liferation and migration depending on PTEN expression and the speci-
fic intracellular signaling pathways activated.
Keywords: Opioid analgesics, tumor cell migration, tumor cell prolif-
eration, PI3K/AKT, PTEN
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ANTITUMORAL EFFECTS OF HISPANOLONE
DERIVATIVES IN GLIOBLASTOMA CELLS

Hortelano S.', Sanchez-Martin V.'2, de las Heras B.>

'Unidad de Terapias Farmacoldgicas, Area de Genética Humana,
Instituto de Investigacion de Enfermedades Raras (IIER), Instituto de
Salud Carlos III, Madrid, Spain; 2Departamento de Farmacologia.
Facultad de Farmacia, Universidad Complutense de Madrid (UCM),
Madrid, Spain

Glioblastoma multiforme (GBM) constitutes the most frequent and
aggressive primary brain tumor in adults. Even vast efforts have been
made to develop effective treatments; the prognosis for the patients is
extremely poor. Therefore, there is still an urgent need for novel and
effective therapies for treating these tumors. Hispanolone derivatives
have been shown to induce apoptosis in several human cancer cells.
Nevertheless, the activity of these compounds against glioblastoma
cells remains unclear. In the present study, we have investigated the
effects of a-Hispanolol (a-H) on apoptosis, migration and invasion of
human glioblastoma cells and analyzed the molecular targets underly-
ing its mechanism of action. The results reveal that o-H showed signif-
icant cytotoxicity against human glioma cancer cell line U87 and
U373 in a concentration- and time-dependent manner. This inhibitory
effect was found to be higher in U87 cells and linked to induction of
apoptosis as revealed the increase of sub-G1 population after cell cycle
analysis and changes in cell morphology. Apoptosis was also con-
firmed by significant increases of Annexin-V positive cells, and cas-
pase 8/3 activation. Moreover, we also found that o-H down-regulated
the anti-apoptotic Bcl-2 and Bcl-xL proteins and up-regulated the pro-
apoptotic Bax protein. Furthermore, o-H exhibited inhibitory effects on
the migration and invasion of U87 cells in a concentration-dependent
manner. Additional experiments showed that o-H treatment reduced
the enzymatic activities and protein levels of matrix metalloproteinase
(MMP)-2 and MMP-9. Taken together, these results provide important
insights into the anticancer activities of o-H against glioblastoma.
Keywords: o-hispanolol, apoptosis, glioblastoma, caspases, migration,
MMPs
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ROLE OF EXOSOMAL CX43 AS NANOVEHICLES TO HALT
METASTATIC MELANOMA

Varela-Vizquez A.", Guitidn-Caamano A.', Castro-Iglesias A.",
Martinez T.C.", Bravo S.B.%, Pardo M.>, Fonseca E."*, Maydn M.D."
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Coruna, Spain; Laboratorio de Protedmica, Instituto de Investigacion
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Universitario de Santiago, Travesia da Choupana s/n. 15706, Santiago
de Compostela, Spain; *Grupo Obesidémica, Instituto de Investigacién
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Coruna (XXIAC), Servizo Galego de Saude (SERGAS), Universidade
da Coruna, Xubias de Arriba, 84 15006 A Coruna, Spain

Connexin43 (Cx43) a transmembrane protein involved in cell-cell
communication and signalling, has been described as a tumor suppres-
sor factor in melanoma, however its role in disease progression
remains under debate.'> Exosomes are cell-derived vesicles, which
provide signals and “educate” neighboring or distant cells.> The pres-
ence of Cx43 in exosomes provides these particles with the capacity to
exchange with cells small molecules and ions via gap junction
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channels (GJs).* In this study we have investigated the role of Cx43
and exosomal Cx43 in metastatic melanoma. Exosomes were isolated
from human melanoma cell lines and from the same cell lines but
overexpressing Cx43 using a vector (M-Cx43 cells). Cx43 was only
present in exosomes derived from the melanoma cells that overex-
pressed Cx43 (M-Cx43). When different melanoma cell lines were
exposed to exosomes containing Cx43, these vesicles significantly
decreased cell proliferation and blocked colonies growth. The effect of
exosomal Cx43 was compared to the overexpression of the protein (us-
ing a vector) suggesting that these vesicles might act as a potent tumor
suppressor during melanoma progression. Besides, the presence of
Cx43 in these vesicles significantly increased the sensitivity of BRAF-
mutant metastatic melanoma to drugs such as Dabrafenib and Trame-
tinib. Our results indicate that exosomal particles containing Cx43 are
potent drug vehicles to combat metastatic melanoma. Further under-
standing of the role of Cx43 in the exosomes will have implications
for the development of new therapeutic strategies. For instance, we
demonstrated their ability as drug carriers to release drugs and to com-
bat metastatic melanoma when these vesicles contain Cx43.

Keywords: Connexin43, exosome, malignant melanoma
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ALDHI1A1 IS A NOVEL REGULATOR OF TUMOR
ANGIOGENESIS IN BREAST CANCER

Ciccone V., Terzuoli E., Donnini S., Morbidelli L., Ziche M.

Department of Life Sciences, University of Siena, Via Aldo Moro 2,
53100 Siena

Cancer progression and resistance to therapy is still a major cause of
death in breast cancer patients. Angiogenesis (formation of new blood
vessels) is associated with tumor growth and metastasis in patients
with solid tumors.' Breast cancer with high MVD (microvascular den-
sity) are associated with tumor growth, invasion, and metastasis. Accu-
mulating evidence suggests that cancer stem cells (CSCs) play pivotal
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role in metastasis process,” and aldehyde dehydrogenase 1 family

member Al (ALDHI1ALI) has been identified as a putative CSC marker

in breast cancer. ALDHIAL is highly expressed in breast cancer and
its expression has been shown to correlate with metastasis develop-
ment, resistance to therapy and poor clinical outcome.® High levels of

ALDH activity coexist with cancer cells, indicating a role for ALDH

in the detoxification mechanism, as for cytotoxic anti-cancer drugs

suggesting a link with resistance. In this work we determined whether
tumor ALDHIA1 was able to influence tumor angiogenesis. We have
previously reported that activation of mitochondrial ALDH2 preserves
mitochondrial functions and rescues pro-angiogenesis properties in
endothelial cells.* Hence, we observed that ALDHIAL expression in
breast tumor cells correlated with a significant upregulation of proan-
giogenic factors. Co-culture with ALDHIA1 expressing tumor cells
promoted endothelial cell (HUVEC) proliferation and migration. Con-
versely, downregulation of endogenous ALDHIAI resulted in reduc-
tion of pro-angiogenic factors and HUVEC recruitment. In vivo

ALDHIALI overexpressing tumors display a higher microvessel density

(MVD). These data demonstrate that ALDHIA1 expression is func-

tional in tumor progression and underline its role in tumor angiogene-

sis.

Keywords: breast cancer cells, aldehyde dehydrogenase 1Al, angio-

genesis, drug-resistance
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CARDIOVASCULAR & SMOOTH MUSCLE
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UNICENTRIC RANDOMIZED TRIAL ON THE EFFECT OF
REMOTE ISCHEMIC PRECONDITIONING IN PATIENTS
WITH MYOCARDIAL INJURY AFTER OFF-PUMP
CORONARY ARTERY BYPASS GRAFT
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Objective: Remote ischemic preconditioning (RIP) on cardiac surgery
has given variable results in different studies. We designed a clinical
trial to evaluate the effect of RIP on myocardial injury after off-pump
coronary artery bypass grafting (CABG). We also studied clinical
effects and the signaling molecules involved: Troponin 12 hours after
surgery between two groups (RIP CABG vs Control) and to compare
clinical events and protein quantification involved between the two
groups.

Methods: Patients (67)* with indication to surgical myocardial revas-
cularization off-pump were selected. Randomization (1:1)

* RIP CABG (n: 31) Control (n: 36)
Age (years) 66.2 (1.34) 62.7 (1.73)
Male 25 (80.7%) 33 (91.7%)
Diabetes Mellitus 16 (51.6%) 20 (55.6%)
Hypertension 22 (71 %) 24 (66.7%)
Smoking 4 (12.9%) 5 (13.9%)
Dyslipidemia 18 (58.1%) 20 (55.6%)
Logistic EuroSCORE 2.4 (1.2-3.6) 2.1 (1-3.2)

The RIP was performed with 3 cycles of 5 min ischemia and 5 min
reperfusion in an upper using a blood pressure cuff inflated to
200 mmHg. We evaluated the troponin levels 6, 12, 24 hours after
surgery and at discharge. The proteins quantification were obtained at
basal and 6, 24 hours after surgery with by WB, renal failure and
atrial fibrillation were evaluated.

Conclusion: PIR-GABG in the upper and the lower limbs simultane-
ously hasn’t demonstrated reduce the myocardial injury and neither to

Results: (End point), Troponin levels (ng/mi)
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have repercussion in the new onset of atrial fibrillation or in acute
renal failure. Cardioprotective proteins tend to be expressed more in
patients receiving remote ischemic preconditioning with a peak at
6 hours after surgery.
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EFFECTS OF CARVEDILOL ON MIGRATION,
ANGIOGENESIS, AND ERK ACTIVATION DEPEND ON THE
BLOOD VESSEL AND ENDOTHELIAL CELL TYPE

Zambrano A., Guillem-Llobatl P., Monto F., Noguera M.A., Ivorra
M.D., D’Ocon P.

Department of Pharmacology and ERI BiotecMed, Universitat de
Valeéncia, Valencia, Spain

Introduction: Carvedilol is a B- and ol-adrenoceptor blocker used in
the treatment of cardiovascular diseases, that exhibits biased activity
on Bl1-' and B2-adrenoceptors” through ERK-phosphorylation. Little is
known about its effect on migration and angiogenesis and their rela-
tionship to ERK activation.
Aim: To investigate the effect of carvedilol on migration, angiogene-
sis and ERK-phosphorylation, in vitro and ex vivo.
Methods: Cell migration and capillary network formation on Matrigel
were performed in human aortic ECs (HA0EC), cardiac microvascular
ECs (HCMEC), coronary artery ECs (HCAEC) and rat aorta. Cells
and tissue were incubated with 1 pM carvedilol or vehicle (DMSO
0.01%) for 8 h (migration), 18 h (ECs angiogenesis) and 6 days (aorta
angiogenesis). To analyze ERK phosphorylation, these models were
treated with carvedilol (1 pM, 15 min) and ERK and p-ERK expres-
sion were detected by western blot. Results were expressed as percent-
age vs untreated cells.
Results: In HAOEC, carvedilol significantly decreased migration
(59.94 £+ 6.43%; n = 5; P < 0.01) and angiogenesis (72.34% =+ 5.60;
n=4; P <0.05). The same effect was observed in HCMEC
(61.71 £ 11.18%; n=4; P<0.05 and 84.96% + 1.98; n=4;
P < 0.01, respectively). However, carvedilol did not modify neither
migration (n = 4) nor angiogenesis (n = 4) in HCAEC. Similarly, car-
vedilol did not affect angiogenesis in rat aorta (n = 5). Surprisingly,
carvedilol reduced p-ERK in HAOEC (63.26 + 8.44%; n =4;
P < 0.05), HCMEC (77.75 &+ 1.51%; n=3; P <0.01) and aorta
(70.86% + 6.95; n = 5; P < 0.05) but not in tail artery (n = 3).
Conclusion: Our findings provide evidence that carvedilol has an
inhibitory role in migration and angiogenesis of some human ECs, but
not in rat aorta angiogenesis. p-ERK signal does not seem to be deter-
minant.
Funded by UVEG GRO006.
Keywords: Carvedilol, endothelial cells, vessels, migration, angiogen-
esis, ERK activation, adrenoceptors
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MESENTERIC SYMPATHETIC NEUROTRANSMISSION IS
MODULATED BY 5-HT;p RECEPTOR IN RAT

Garcia-Domingo M.', Gémez-Roso M.", Garcia-Pedraza J.-A.%, Martin
M.-L.", Mordn A."
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University of Salamanca, Salamanca (37007), Spain; “Hypertension
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The mesenteric vascular tone, which is mainly influenced by sympa-
thetic, parasympathetic and non-adrenergic-non-cholinergic neurotrans-
mission, regulates splanchnic blood volume."? It has been reported
that endogenous neuromodulators, as 5-hydroxytryptamine (5-HT), can
modify adrenergic activity, contributing to vascular homeostasis.” This
study investigated the in vivo serotonergic influence, characterizing 5-
HT receptors involved, in sympathetic innervation of mesenteric vascu-
lature. Wistar rats were anaesthetised and prepared for the in situ
autoperfused rat mesentery, monitoring systemic blood pressure (SBP),
heart rate (HR) and mesenteric perfusion pressure (MPP).* Electrical
stimulation of mesenteric sympathetic nerves resulted in frequency-
dependent  increases in  MPP (9 £ 1.6, 257 £39 and
60.2 £ 5 mmHg for 2, 4 and 8 Hz, respectively), without altering
SBP or HR. 5-HT (1-25 pg/kg), S-carboxamidotryptamine (5-HT);/;
agonist; 25 pg/kg) or L-694,247 (5-HT,p agonist; 1- 25 pg/kg) i.a.
bolus inhibited vasopressor responses by mesenteric nerves electrical
stimulation, unlike i.a. bolus of agonists 8-OH-DPAT (5-HT;,), CGS-
12066B (5-HT,), BRL54443 (5-HT ¢/ 1), o-methyl-5-HT (5-HT5), 1-
PBG (5-HTj3), cisapride (5-HT4) or AS-19 (5-HT;) (25 pg/kg each).
Interestingly, i.a. L-694, 247 (25 pg/kg) also reduced the exogenous
norepinephrine-induced vasoconstrictions. Pretreatment with selective
5-HT,p receptor antagonist, LY310762 (1 mg/kg, i.v.), completely
abolished L- 694, 247- and 5-HT-induced mesenteric sympathoinhibi-
tion. ELISA analysis confirmed 5-HT;p receptors expression in mesen-
teric artery. These findings suggest that serotonergic mechanisms-
induced sympathoinhibition of mesenteric noradrenergic outflow is
mediated by pre and/or postjunctional 5-HT,p receptors.

Keywords: 5-hydroxytryptamine, 5-HT,p receptor, sympathetic neuro-

transmission, autoperfused mesenteric vasculature, rat
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THE PHARMACOLOGICAL BLOCKADE OF INTERLEUKIN-
1 PREVENTS ENDOTHELIAL SENESCENCE AND
VASCULAR SMOOTH MUSCLE CELL INFLAMMATION

Hipdlito-Luengo A.S., Romero A., Ramos-Gonzdlez M., Valencia I,
Cercas E., Vallejo S., Romacho T., Sanchez-Ferrer C.F., Peiro C.

Department of Pharmacology, Faculty of Medicine, Universidad
Auténoma de Madrid, Madrid, Spain

Vascular complications are the main cause of mortality in type 2 dia-
betes mellitus (T2DM) patients. This vascular damage is associated
with premature vascular ageing and enhanced inflammation, among
other factors. (IL)-1P is overexpressed by the adipose tissue in obesity
and T2DM. Therefore, the aim of this study was to elucidate the direct

© 2018 The Authors

impact of the cytokine IL-1f3 on vascular smooth muscle cell inflam-
mation and endothelial cell senescence and to pharmacological interfer-
ence with the action of this cytokine. For this study, we used cell
cultures of human aortic smooth muscle cells (HASMCs) and human
umbilical vein endothelial cells (HUVECs). IL-1B (10 ng/mL; 18 h)
induced NADPH oxidase and NF-xB activity, and inducible nitric
oxide synthase expression (iNOS) in HASMCs. Moreover IL-13
(2.5 ng/mL; 18 h) induced senescence in HUVECs, determined by
positive senescence-associated [-galactosidase staining (SA-B-gal+).
These results were accompanied by an increase of total and telomeric
DNA damage. In a high glucose environment (22 mM vs 5.5 mM) the
pro-inflammatory signal activated by IL-1B was significantly exacer-
bated. In order to test the effects of IL-1p pharmacological blockade,
we used anakinra (1 pg/mL), a biological IL-1 receptor antagonist,
which prevented not only the pro-inflammatory action of IL-1f but
also the exacerbation observed under a high glucose environment. IL-
1B may have a direct role promoting T2DM-associated vascular dam-
age by favouring vascular ageing and inflammation, which is potenti-
ated by high glucose. In these terms, biological IL-1f blockers, such
as anakinra, may become a promising tool to treat or delay vascular
complications.

Keywords: IL-1p, endothelial senescence, inflammation
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CONSUMPTION OF CARDIOVASCULAR DRUGS IN A
NURSING HOME IN LEON
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Ferndndez N.', Sahagiin A.M. 1, Cadenas R."

"Pharmacology. Institute of Biomedicine (IBIOMED), University of
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Mathematics, University of Ledn, Ledn, Spain

Cardiovascular diseases remain the main cause of death in the majority
of countries. The recent decrease in cardiovascular mortality in high-
income countries is associated with a rise in the numbers of patients
living with cardiovascular disease and the wider use of preventive
drugs. The purpose of this study was to provide preliminary evidence
on the frequency of consumption of those drugs included in ATC
group C (cardiovascular system) in nursing home residents in Ledn.
This was a observational, descriptive, and retrospective pharmacoepi-
demiological study of the use of ATC group C by 330 nursing resi-
dents in Le6n. The mean age of the residents participating in the study
was 86.5 £ 8.1 years old, 64.2% were women and 35.8% men. Car-
diovascular diseases were the most prevalent in the center (87.5%;
P < 0.001, x2 test) with higher prevalence in men (88.1%) and in
>85 years old (90.9%). Drugs included in ATC group C were con-
sumed by 83.6% of the residents, being their use higher in women
(86.3%) than in men (78.8%) and in the group of 85 or more years
old (85.2%). Considering ATC subgroups, diuretics (subgroup CO03)
were the most commonly used (61.2%), followed by subgroup C09
agents acting on the renin-angiotensin system (39.4%), subgroup CO1
cardiac therapy (21.2%), subgroup CI10 lipid modifying agents
(20.6%), subgroup CO8 calcium channel blockers (12.7%) and, sub-
group CO7 beta blocking agents (6.4%). The three most commonly
used drugs were furosemide (43.6%), atorvastatin (14.9%) and, digoxin
(10.9%).

Keywords: Drug consumption, cardiovascular drugs, nursing home
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THE ROLE OF HYDROGEN SULPHIDE SIGNALLING IN
UTERUS OF DIABETIC MICE

Mitidieri E., Gurgone D., Cirino G., Bianca R.V., Sorrentino R.

Department of Pharmacy, University of Naples, Federico II, Via D.
Montesano, 49, Naples 80131, Italy

Diabetes is associated with reproductive impairment in women' with
an impact on diminution in fertility or in an increase in fetal anoma-
lies.>™ To date, the specific mechanism(s) behind these disorders
remain largely unknown. Hydrogen sulfide (H,S) pathway plays a key
role in the regulation of uterus motility.® We have previously demon-
strated that the tocolytic effect of sildenafil is mediated by an increase
in H,S production.® On this basis, we investigated the contribution of
H,S signalling and the role of PDES5 in a genetic model of diabetes,
the non-obese diabetic (NOD) mice. NOD mice were classified in
NODI (normoglycaemic group) and NODIII (hyperglycaemic group).
We firstly analyzed the expression of cystathionine-B-synthase (CBS)
and cystathionine-y-lyase (CSE), the enzymes involved in H,S produc-
tion in uterus. NODIII uterus expressed CBS and CSE in a similar
strength of NODI mice but the basal production of H,S was signifi-
cantly higher in NODIII compared to control mice. In parallel, L-
cysteine (the precursor of H,S biosynthesis) reduced spontaneous
uterus contractility in comparable manner in NODIII and NODI mice
while sodium hydrogen sulfide, a H,S donor, markedly reduced uterus
motility in NODIII compared to NODI mice. In addition, PDE5
expression was modified in uterus of NODIII. This data was confirmed
by the functional study showing a significant reduction in sildenafil-
induced tocolytic effect in NODIII compared to control mice. In con-
clusion, our results suggest that the disruption of H,S signalling in
uterine tissue could contribute to the impairment of reproductive func-
tion in diabetic condition.
Keywords: Mouse uterus, Diabetes, NOD mice, H,S, Sildenafil
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SENESCENCE VIA NRF2 ACTIVATION
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Background: Endothelial cell senescence is a mechanism contributing
to vascular aging, which is also characterized by inflammation and
endothelial dysfunction. We explored the capacity of angiotensin
(Ang)-(1-7), an heptapeptide of the renin-angiotensin system (RAS), to
mitigate human umbilical vein endothelial cells (HUVEC) senescence
triggered by RAS-dependent and —independent adipokines, such as
Ang-II or interleukin (IL)-1B upregulated in the context of metabolic
diseases. In order to identify protective cellular mechanisms activated
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by Ang-(1-7), we tested nuclear factor (erythroid-derived-2)-like-2
(Nrf2)/heme oxygenase (HO)-1 axis, an antioxidant and anti-inflamma-
tory pathway.

Methods: HUVECs were stimulated with Ang-II (100 nM) or IL-18
(2.5 ng/ml) for 18 h. The number of senescent cell was quantified by
positive senescence-associated B-galactosidase (SA-B-gal®) staining.
DNA damage was analyzed by indirect immunofluorescence against
histone H2AX. Vascular cell adhesion molecule-1 (VCAM-1) and
intercellular adhesion molecule-1 (ICAM-1) were quantified by flow
cytometry, while leukocyte adhesion was determined using flow cham-
ber assay. Nrf2 and HO-1 protein were quantified by Western blot.
Results: Ang-IT and IL-1pB enhanced the SA-B-gal™ fraction, ICAM-1
and VCAM-1 expression as well as leukocyte adhesion. All these
actions were blocked by the Mass receptor antagonist, A779 (1uM)
pointing towards a Mas receptor-dependent mechanism Nrf2 and HO-1
protein levels were increased by Ang-(1-7). Indeed, the effects of Ang-
(1-7) were mimicked by the Nrf2 activator sulforaphane (1puM) on the
SA-B-gal® fraction, while the inhibitor of HO-1, Sn-protoporphyrin
(1uM) blocked the action of Ang-(1-7).

Conclusion: Ang-(1-7) through the activation of Mas receptors and
Nrf2 pathway, can act as a useful tool against endothelial senescence
and vascular ageing.

Keywords: Senescence, angiotensin-(1-7), Nrf2
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Soluble dipeptidyl peptidase 4 (sDPP4) has been identified as a novel
adipokine potentially linking obesity to the metabolic syndrome.
sDPP4 serum concentration is upregulated in obese patients and it has
been demonstrated to directly contribute to the pathogenesis of
atherosclerosis by the induction of vascular smooth muscle cell prolif-
eration, upregulation of pro-inflammatory cytokines and microvascular
endothelial dysfunction. Furthermore, obesity and type 2 diabetes mel-
litus have been considered progeric conditions due to the accelerated
vascular ageing displayed by these patients, whose vasculature presents
several ageing-related alterations. sDPP4 and other adipokines can
exert important deleterious actions in the vascular wall. However, evi-
dence that adipokines could play a role in endothelial senescence is
still very limited. The aim of this study was to investigate the direct
impact of sDPP4 in the context of endothelial senescence. Endothelial
senescence was assessed by senescence associated-f-galactosidase
staining and we analysed the expression of pro-senescent markers as
the DNA damage indicator YH2AX and the cell cycle arrest protein
p53, as well as pro-inflammatory markers NF-kB and IL-1B expres-
sion. We observed that sDPP4 induces endothelial senescence in
human endothelial cells by a mechanism involving the G-coupled pro-
tein proteinase-activated receptor 2 (PAR2) and cyclooxygenase
(COX). In conclusion, contrarily to other adipokines, SDPP4 pro-senes-
cent effect does not involve NADPH oxidase activity. These data
might bring insight into novel actions of sDPP4 in the vasculature,
although still further investigation will be needed to elucidate the con-
nection between sDPP4 derived pro-inflammatory and pro-senescent
effects.

Keywords: dipeptidyl peptidase 4, endothelial senescence, vascular
ageing, diabetes, adipokines
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Probiotics affect the composition of the gut microbiota and their poten-
tial therapeutic role is currently a hot topic for research. Recent evi-
dence has shown that probiotics play an important role in
hypertension, but the mechanisms involved have not been elucidated
yet. Mineralocorticoid-induced hypertension is associated with low gut
acetate-producing bacteria. The aim of this study was to investigate
whether changes in gut microbiota induced by probiotic treatment or
supplementation with the short-chain fatty acids (SCFAs) prevent car-
diovascular changes on a renin-independent hypertension model
induced by deoxycorticosterone acetate (DOCA)-salt. We studied the
effects of chronic treatment with the probiotic Bifidobacterium breve
CECT7263 (BFM) or SCFAs, butyrate or acetate, on blood pressure,
endothelial function, and oxidative status in DOCA-salt-induced hyper-
tension. Animals were randomly divided into five groups: (n = 10):
control, DOCA-salt, treated DOCA-salt-BFM (109 CFU day'l by oral
gavage), treated DOCA-salt-butyrate (0.5 mg kg day'), treated
DOCA-salt-acetate (10.7 mg kg day™) both in drinking water, for
5 weeks. We found that both BFM and acetate treatments prevented
the increase in systolic blood pressure (SBP) and heart and kidney
hypertrophy induced by DOCA-salt. Moreover, they also improved the
impaired nitric oxide-dependent vasodilatation induced by acetyl-
choline in aortic rings from DOCA-salt and reduced the rise in aortic
nicotinamide adenine dinucleotide phosphate (NADPH) oxidase activ-
ity found in DOCA-salt animals. None of these effects were observed
in treated DOCA-salt-butyrate. In conclusion, BFM and acetate, which
constitutes one of the main metabolites of the gut microbiota, pre-
vented hypertension, endothelial dysfunction and vascular oxidative
stress by inhibition of NADPH oxidase activity.
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Clopidogrel has been, along with aspirin, a widely used anti-platelet
therapeutic regime. Although generally well tolerated, its efficacy var-
ies among individuals, being the main hypotheses that its bioavailabil-
ity relies on its bioconversion to the active compound which, in turn,
depends on the genetic background and/or interactions with other
drugs."? To determine which factors influence response in our patients,
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368 patients receiving combined anti-aggregation therapy with aspirin
and clopidogrel were followed for one year to record 30 novel cardio-
vascular acute events. This clinical relapse was considered as a surro-
gate endpoint to measure therapeutic response under the influence of
the CYP2C19 *2, *3 and *17 and CYP3AS *3 alleles, as well as the
effects of concomitant medication and the presence of known cardio-
vascular risk factors and comorbidity. We show that either single
CYP2C19 or CYP3AS5 genotyping, or combined, were not useful to
predict clinical efficacy in this cohort. Rather than genetic testing, we
have found that clinical observations such as suffering type 2 diabetes
mellitus requiring insulin, having several vessels affected, and concur-
rent medication with calcium channel blockers, regardless of CYP3AS
genotype or drug class were, in that order, the strongest independent
predictors of disease relapse.
Keywords: aspirin, clopidogrel, CYP2C19, CYP3AS, diabetes, cal-
cium channel blockers
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Hypertension is associated with gut microbiome dysbiosis. Blood pres-
sure (BP) reduction by minocycline was able to rebalance the hyper-
tension-related dysbiotic gut microbiota by reducing the Firmicutes/
Bacteroidetes (F/B) ratio in angiotensin IlI-induced hypertension, and
Lactobacillus reduced BP in spontaneously hypertensive rats (SHR).
However, whether BP reduction by drugs without direct antibacterial
effects changes gut microbiota composition is unclear. The aim of this
study was to evaluate the effects of the angiotensin receptor blocker,
losartan (Los), or the immunosuppressant mycophenolate mofetil
(MMF) in gut microbiome in SHR. Twenty-weeks old Wistar Kyoto
rats (WKY) and SHR were randomly assigned to four groups (n = 8):
control WKY, control SHR, SHR treated with Los (20 mg/Kg/day)
and SHR treated with MMF (20 mg/Kg/day). The treatments were
given for 5 weeks. Both Los and MMF reduced systolic BP, improved
endothelium-dependent relaxation to acetylcholine and vascular oxida-
tive stress, but only MMF reduced the elevated CD4+CD45+ cells in
mesenteric lymph nodes from SHR. The three-dimensional principal
component analysis of the bacterial taxa showed perfect clustering
among groups, with differences between both treated groups. In addi-
tion, the diversity and richness of gut microbiota were reduced in con-
trol SHR as compared to WKY, but were unaltered by treatment,
whereas F/B ratio and acetate- and lactate-producing bacteria were
restored after both treatments. In addition, the improvement of gut dys-
biosis was linked to higher colonic integrity and lower plasma
lipopolysaccharide levels. In conclusion, BP reduction improved gut
dysbiosis in SHR, but changes in microbiota were different according
to the intensity and/or type of treatment.
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Hypertension is associated with gut microbiome dysbiosis, character-
ized by low short-chain fatty acids (SCFAs), butyrate- or acetate-pro-
ducing bacteria. Therefore, the modulation of gut microbiota by the
administration of SCFAs-producing bacteria may lead to the develop-
ment of novel antihypertensive therapies. The aim of this study was to
evaluate the cardiovascular effects of probiotics Lactobacillus fermen-
tum CECTS5716 (LC40) or Bifidobacterium breve CECT7263 (BFM),
and acetate and butyrate in spontaneously hypertensive rats (SHR).
Ten five-weeks old Wistar Kyoto rats (WKY) and fifty SHR were ran-
domly assigned to six groups (n = 10): a control WKY group and a
control SHR group, a treated SHR-LC40 group, a treated SHR-BMF
group, a treated SHR-butyrate group, and a treated SHR-acetate group.
The probiotics were orally gavaged at the final concentration of 10°
colony-forming units day'. SCFAs supplementation were given as
21.45 mg kg™ day™ acetate or 0.5 mg kg™ day™ butyrate in drinking
water. The treatments were given for 13 weeks. Long-term administra-
tion of probiotics and butyrate prevented the rise in systolic blood
pressure (SBP) and the cardiac hypertrophy. Both groups of probiotics
and butyrate treatment improved the impaired aortic relaxation by
acetylcholine in SHR. They also restored the increased oxidative stress
by reducing NADPH oxidase activity. Acetate did not show protective
effects in SHR. In conclusion, this study demonstrates a cardiovascular
protective effect of probiotics in SHR by increasing nitric oxide
bioavailability. The butyric acid, one of the main metabolites of the
gut microbiota, might be involved in the beneficial effects of probiotic
in genetic hypertension.
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Introduction: Serelaxin is under clinical trials with patients with acute
heart failure to elucidate if it is capable to improve mortality and ame-
liorate the symptoms. The possible effects of serelaxin on cardiac
metabolism have been unexplored. Our objective is to study its in vivo
effects on the cardiac metabolic profile.

Methods: Male Sprague-Dawley rats (n = 10) were treated with
0.4 mg/kg/day serelaxin using subcutaneous osmotic minipumps.
Metabolic profiling of atrial tissues was analysed using four UHPLC-
MS based platforms: 1-fatty acyls, bile acids, steroids and
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lysoglycerophospholipids, 2-glycerolipids, glycerophospholipids, sterol
lipids and sphingolipids, 3-aminoacids and 4-polar metabolites profil-
ing, including Central Carbon Metabolism.

Results: Atrial tissues obtained from serelaxin treated rats showed sig-
nificant changes in different metabolites. In amino acids, there is a sig-
nificant decrease in taurine and a significant increase in aspartic acid,
D(-)-2-Aminobutyric acid, asparagine and glutamine. In the carboxylic
acids, there is a significant increase in malate. In glycerophospholipids,
there is a significant decrease in phosphatidylethanolamine (PE): PE
(18:2/18:2) and a significant increase in the levels of PE(16:0/22:6)
and PE(18:0/22:6) and in phosphatidylcholines (PC): PC(15:0/20:4),
PC(16:0/20:4), PC(15:0/22:6), PC(16:0/22:6), PC(18:0/22:4), PC(18:0/
22:6), PC(18:1/22:6), PC(40:5), PC(40:8), PC(40:1), PC(38:5) and PC
(0-38:4). In sphingolipids, there are a significant increase in ceramides
(Cer): Cer(d18:1/23:0) and Cer(d43:1) and in sphingomyelins (SM):
SM(42:1), SM(d18:0/16:0), SM(d18:0/22:0), SM(d18:1/16:0) and SM
(38:1).

Conclusions: Serelaxin induces significant changes in the metabolome
of rat cardiac tissue; increasing the levels of Cer and SM and affecting
the PC/PE ratios. These molecules are highly bioactive compounds
with profound effects on cardiac physiopathology.

Keywords: serelaxin, relaxin-2, heart, cardiac metabolome metabolism
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Increased plasma levels of the pro-inflammatory adipokines IL-1 and
visfatin/Nampt have been related to diabesity and vascular ageing. We
explored whether exposure to these adipokines ex vivo or in vivo can
produce vascular reactivity alterations. Murine mesenteric arteries were
pre-incubated ex vivo with visfatin/Nampt (50 ng/mL) and/or its speci-
fic enzymatic inhibitor FK866 (10 pmol/L), or with IL-1B (5 ng/mL)
and/or the IL-1-receptor antagonist anakinra (100 pg/mL). The impact
of the NADPH oxidase inhibitor apocynin (10 pmol/L) and the throm-
boxane A2 receptor antagonist SQ-29, 548 (10 pumol/L) was also
tested. Furthermore, mice were infused 7 days with osmotic mini-
pumps containing visfatin/Nampt (100 ng/kg/day) and/or FK866
(2.4 mg/kg/day), as well as with IL-1B (12 mg/kg/day) and/or anakinra
(100 mg/kg/day, 3 i.p. doses). Endothelium-dependent microvascular
relaxation was studied in noradrenaline-pre-contracted segments
(3 uM) exposed to cumulative concentrations of acetylcholine (10 nM
— 10 pM). NF-kB activation in aortae was measured as p65 phospho-
rylation by Western blot. Ex vivo treatment with visfatin/Nampt
impaired endothelial relaxations in isolated microvessels from control
mice. This was prevented by FK866, apocynin and SQ-29, 548. Anal-
ogously, in vivo infusion of visfatin/Nampt induced defective relax-
ations, also prevented by FK866, apocynin, SQ-29, 548 and anakinra.
Visfatin/Nampt infusion activated NF-xB in aortae via Nampt activity.
Similarly, IL-1p produced endothelial dysfunction in vivo, which was
prevented by anakinra. Visfatin/Nampt, besides being a biomarker,
arises as vascular damage mediator by inducing endothelial dysfunc-
tion and inflammation, which are hallmarks of premature ageing asso-
ciated to metabolic alterations. Thus, visfatin/Nampt arises as a
potential pharmacological target to prevent those vascular complica-
tions.

Keywords: visfatin, IL-1p, endothelial dysfunction
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Lactobacillus fermentum CECT5716 (LC40) reduced blood pressure in
spontaneously hypertensive rats. We tested whether the probiotic Lac-
tobacillus fermentum CECT5716 (LC40) ameliorates hypertension in
rats with chronic nitric oxide (NO) synthase inhibition. Rats were ran-
domly divided into four different groups and treated for 4 weeks: a)
vehicle (control), b) vehicle plus L-NAME (50 mg 100 mL™" in drink-
ing water), ¢) LC40 (10° colony-forming units/day by gavage), and d)
LC40 plus L-NAME. L-NAME induced gut dysbiosis, characterized
mainly by an increased Fimicutes/Bacteroidetes (F/B) ratio and
reduced Bifidobacterium content, increased Thl7 cells and reduced
Treg in mesenteric lymph nodes (MLN), increased aortic Th17 infiltra-
tion and reactive oxygen species, reduced aortic endothelium-depen-
dent relaxant response to acetylcholine, and hypertension. LC40
prevented gut dysbiosis, altered the Th17/Treg balance in MLN, vascu-
lar oxidative stress and inflammation, improved slightly endothelial
dysfunction but did not inhibit the development of L-NAME-induced
hypertension. In conclusion, chronic LC40 treatment, in this model of
chronic inhibition of NO synthesis, reduced early events involved in
atherosclerosis development, such as vascular oxidative stress and pro-
inflammatory status, as a result of prevention of gut dysbiosis and
immune changes in MLN, but not hypertension, confirming the critical
role of NO in the antihypertensive effects of LC40 in genetic hyperten-
sion.
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Introduction and Objectives: Atherosclerosis is one of the most
prevalent diseases in Western countries. Eotaxin-1 (CCL11) expression
has been detected in human and mouse atherosclerotic aortas, however,
its role in the atherosclerotic lesion development remain elusive. In this
work, we have compared the lesion formation in apoE ™" mice
(apoE~"CCR3** mice) vs. those lacking eotaxin receptor (CCR3,
apoE~"CCR3 ™), both fed with an atherogenic diet.
Material/Methods: Two-month-old apoE "~ CCR3** and apoE
“CCR3™~ mice were subjected or not to an atherogenic diet (0.75%
cholesterol, 10.8% fat) for additional two months. Lesion formation,
Collagen production, necrotic core, vascular smooth muscle cells
(VSMC), macrophage and T lymphocyte content were determined
within the lesion through immunohistochemistry and histology.
Results: Both mice types subjected to an atherogenic diet showed
clear atherosclerotic lesion formation at the aortic sigmoid valve with
enhanced collagen, necrotic core, VSMC proliferation, macrophage
and T lymphocyte infiltration compared to those subjected to control
diet. ApoE""CCR3™~ mice subjected to an atherogenic diet showed
significantly higher lesion formation, collagen content and macrophage
and T lymphocyte infiltration within the lesion than apoE "~ CCR3"*
mice. Eotaxin-1 expression within the lesion of apoE ™~ CCR3** mice
in a hypercholesterolemic scenario was much greater than that detected
in apoE~"CCR3™" mice.

Conclusions: These results suggest that eotaxin-1 (CCL11)/CCR3 axis
may exert a protective effect in the development of the atherosclerotic
process.

Funding: This work was supported by grants SAF2014-57845R,
CPII13/00025, PI15/00082, and PIE15/00013, from the Spanish Min-
istry of Economy and Competiveness, Carlos III Health Institute and
the European Regional Development Fund.
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The indole derivate 5-bromo-1-ethyl-3-[(E)-4-(furan-2-yl)-2-oxobut-3-
enyl]-3-hydroxyindol-2-one (RZ) selected by molecular topology (MT)
was studied as anti-inflammatory agent on ulcerative colitis (UC).[1] It
was also shown to be an effective Akt and B-catenin inhibitor on can-
cer cell lines.[2] It is known that intestinal chronic inflammation is one
of the factors that causes a favorable environment for the initiation and
promotion of tumor growth, progression and metastasis. We present
the effect of RZ in an experimental method of colorectal cancer (CRC)
associated to UC in C57BL/6 mice. RZ was administered orally to the
mice at 35 mg/kg by gavage (24 doses). Azoxymethane (AOM)
(7.5 mg/kg, i.p., was given 7 days before the first cycle of dextran sul-
fate sodium (DSS) (2.5%). Two additional cycles of DSS at 1.5% were
done. Each cycle consisted in 7 days of DSS followed by 14 days of
relapse. Mice were sacrificed at day 63 by cervical dislocation and
their colons were removed. 5-Aminosalicylic acid (75 mg/kg) was
used as positive control.[3] Treatment with RZ reduced the severity of
the chronic UC. This improvement was accompanied by a significative
protection of the colon shortening as well as the histological features.
Furthermore, RZ reduced the mortality, and the number and the size of
tumors induced by AOM/DSS. RZ is a good anti-inflammatory agent
although it was not completely effective as a chemopreventive in
CRC. Our results corroborate MT as a powerful tool for identifying
potential leads and new drugs for the treatment of UC.

Keywords: ulcerative colitis, colorectal cancer, dextran sulfate
sodium, indole derivative
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Palmitoylethanolamide (PEA) is both a dietary component and an
endogenous mediator whose actions are mainly terminated by the
enzyme N-Acylethanolamine-hydrolysing acid amidase (NAAA). Pre-
vious studies have shown that PEA exerts antiproliferative effects in
cancer cells and attenuates intestinal inflammation in vivo.'™ Here, we
have tested whether or not an elevation in PEA levels (either by its
exogenous administration or by inhibition of its endogenous hydroly-
sis) may affect colon carcinogenesis. We have evaluated the in vivo
(i.p.) effect of PEA (10 mg/kg) and of two NAAA inhibitors [i.e.
AM9053 (20 mg/kg) and F96 (10 mg/kg)] in the azoxymethane
(AOM) murine model of colon carcinogenesis. PEA (30 uM) and
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AMO9053 (1-3 pM) were also tested on cell growth in colorectal can-
cer (Caco-2) and healthy colonic epithelial cells by using the BrdU
incorporation. Finally, we quantified (by quantitative PCR) the NAAA
mRNA expression as well as the expression of the key targets of PEA
in colonic samples from colorectal cancer (CRC) patients. Exoge-
nously-administered PEA and inhibitors of its enzymatic degradation
reduced the numbers of tumors in the colon in vivo as well the prolif-
eration of CRC - but not of healthy colonic - cells. In clinically-diag-
nosed CRC patients, we found a trend toward a reduction in NAAA
expression and a significant decrease of the main downstream targets
(i.e. PPARa, GPRSS and cannabinoid receptors) of PEA action. Col-
lectively our results suggest that i) elevation of PEA levels counteracts
experimental colon carcinogenesis and ii) adaptive changes of PEA tar-
gets occur in CRC patients.

Keywords: Palmitoylethanolamide (PEA), gastrointestinal disorders,
colon cancer
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Objective: Various commonly used drugs can cause idiosyncratic hep-
atotoxicity, but the potential of each drug is unclear A recent proposal
(Bjornsson & Hooffnagle, Hepatology 2016) categorized drugs listed
in LiverTox® (https:/livertox.nih.gov/) as A, B (high hepatotoxicity
potential) and C, D (less hepatotoxicity potential) based on number of
published case reports. We aimed to test the classification accuracy
when applied to the prospective Spanish DILI Registry.

Method: Culprit drugs in the Spanish DILI Registry were assigned to
each of the categories A-D. Clinical, biochemical and outcome data
were compared between the A/B and C/D groups.

Results: 567 DILI cases were classified as A/B and 87 DILI cases as
C/D. No differences were observed in age or sex. Jaundice was more
frequent in the A/B cases (70% vs 57%, P = 0.02), while hospitaliza-
tion was similar in the two groups (61% vs 58%). A/B had shorter
time to onset (median: 62 vs 97 days, P = 0.05). Hepatocellular dam-
age predominated in both groups (52% vs 65%). Surprisingly, cases
categorized with low hepatotoxicity potential presented higher severity
with more ALF cases (7% vs 3%, P = 0.02).

Conclusions: Hepatotoxicity potential classification based on case
report information can be misleading due to publication biases. The C/
D category contains drugs with safety concerns, such as nefazodone
and dronedarone. Hence, C/D drugs can cause severe DILI as seen in
the current study. Drugs with sanitary regulatory measures should be
classified separately. Furthermore, the classification is heavily depen-
dent on constant updating of new case report publications.

Funding: AEMPS FEDER(PI15-01440).CIBERehd-ISCIIIL.
Keywords: drug-induced liver injury, hepatotoxicity
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Introduction: The rotavirus is a virus from Reoviridae family and has
11 segments of dsRNA in its genome that encode 12 proteins (VPI,
VP2, VP3, VP4, VP6, VP7, NSP1, NSP2, NSP3, NSP4, NSP5 and
NSP6). This virus is the main cause of acute stomach flu in childhood
and produce 1 death in 5 years old children each 20 seconds. The
available vaccines against rotavirus have demonstrated to be effective
and to have a big impact on disease.

Objective: Analyse the proteomic profile in serum of infected patients
with rotavirus and vaccinated patients with RotaTeq™ vaccine, to
determinate its immunological cellular response.

Methods: We used 2D electrophoresis and western blot for proteins
separation from wild type rotavirus and its detection through antibod-
ies- virus binding protein in a mixed of 10 serum samples of rotavirus
infected patients and mixed 10 serum samples of vaccinated patients
with RotaTeq™ vaccine.

Results: In infected patients we observed a homotypic profile of
immune response, detecting the antibodies binding to VP1, VP6, VP7,
NSP1, NSP2, NSP3 and NSP5 rotavirus proteins, all of them with
post-translational modifications (PTM). In patients vaccinated, with
heterotypic profile, we observed the same proteins but without PTM,
we also observed two more rotavirus proteins VP2 and VP3, that were
not found in infected patients.

Conclusion: We could identify differences in proteomic profile
between infected patients and vaccinated patients and these differences
were associated with post-translational modifications (PTM) of viral
molecules. These PTM can affect both the activity and the potentiation
of immune response.

Keywords: rotavirus, vaccines, immunization, proteomics, RotaTeq™.
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TO GOATS

Marin P., Badillo E., Hernandis V., Escudero E.

Department of Pharmacology, Faculty of Veterinary Medicine,
University of Murcia, Campus de Espinardo, 30.071-Murcia, Spain

Introduction: Cephalosporins are a large group of B-lactam antimicrobial
drugs that inhibit cell-wall synthesis. They are divided into first, second

© 2018 The Authors

(cefonicid), third and fourth generation compounds.'. The aim of this study
was to determine the specific pharmacokinetic profile of cefonicid in goats
after intravenous (IV) and intramuscular (IM) administration.

Materials and Methods: A cross-over study (2 x 2 x 2) was carried
out in six healthy Murciano-Granadina goats (2-3 years old). Each ani-
mal received single IV and IM injections of cefonicid at a dose of
10 mg/kg with at least 15-day washout period. Plasma concentrations
of cefonicid were determined by a previously validated high perfor-
mance liquid chromatography (HPLC) with ultraviolet detection. Blood
samples were collected before and at predetermined times over a 12 h-
period. Non-compartmental pharmacokinetic parameters were estimated
using WinNonlin Professional™ (version 5.2).

Results and Discussion: The values of the main pharmacokinetic
parameters are presented in the following table:

Parameters v M

A, 2.65 + 0.42 0.79 + 0.16
tyy, (h) 0.27 + 0.05 0.93 + 0.21
V, (L/kg) 0.22 + 0.02 -

MRT (h) 0.35 + 0.02 1.18 + 0.09
CL (L/ h-kg) 0.58 4+ 0.05 -

AUCt,¢ (mg-h/L) 18.58 4 2.58 20.69 & 4.82
MAT (h) — 0.83 + 0.08
Cinax (mg/L) - 17.55 4+ 1.50
tmax (h) - 0.27 £+ 0.08
F (%) - 109.02 + 9.41

Cefonicid administered intravenously showed a short elimination half-

life similar to those reported for other cephalosporins in goats as

cephalexin® and ceftriaxone.®> Half-life and MRT were significantly

longer after IM administration than those after IV administration. This

fact could be due to a flip-flop phenomenon where absorption is the

limiting step for drug elimination (MAT > MRTyy).

Keywords: pharmacokinetics, cefonicid,  goats,

bioavailability.

References:

[1] R. Finch, D. Greenwood, R. Whitley, S.R. Norrby. Antibiotics and
Chemotherapy. 9th ed. Sanders Elsevier, Philadelphia, 2010.

[2] L. Ambros, V. Kreil, L. Tarragona, A. Montfrinotti, R. Hallu, M.
Rebuelto. J. Vet. Pharmacol. Therap. 2010, 34, 397-402.

[3] TK. Sar, TK. Mandal, SK. Das, AK. Chakraborty. Drug Metab.
Lett. 2008, 2, 23-28.

intramuscular,

P025

CEPHALOSPORIN SUSCEPTIBILITY OF STAPHYLOCOCCUS
AUREUS STRAINS ISOLATED FROM COMMERCIAL
RABBIT AND GOAT FARMS IN SPAIN

Badillo E., Escudero E., Hernandis V., Marin P.

Department of Pharmacology, Faculty of Veterinary Medicine,
University of Murcia, Campus de Espinardo, 30.071-Murcia, Spain

Introduction: Cephalosporins are a large group of -lactam antimicro-
bial drugs that inhibit cell-wall synthesis.' Staphylococcus aureus is
one of the most important pathogenic agent in veterinary medicine.”?
This study was designed to evaluate the degree of in vitro activity of
cefonicid (Cd), ceftiofur (Cr), cephalothin (Cl) and cephalexin (Cx)
against ten S. aureus strains isolated from rabbits with staphylococco-
sis and from the milk of goats with mastitis.

Materials and Methods: Minimum inhibitory concentration (MIC)
tests were performed according to the microdilution broth method as
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CMI (mg/L)
Species Antibiotics <0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 >32
S. aureus Cd 1 3 2 3 1
S. aureus Cr 2 5 2 1
S. aureus Cl 7 1 1 1
S. aureus Cx 3 3 3 1
E. coli ATCC 25922 Cr Cd C1,Cx
S. aureus ATCC Cl Cr Cd Cx

29213

recommended by the Clinical and Laboratory Standards Institute.® The

MIC was defined as the lowest concentration of antibiotic at which the

bacterial growth was completely inhibited.

Results and Discussion: The MIC values of the selected antibiotics

are shown in Table 1:

The MICso and MICy values were 2 and 4 mg/L for cefonicid, 1 and

2 mg/L for ceftiofur, 0.25 and 16 mg/L for cephalothin and 4 and

8 mg/L for cephalexin, respectively.

Keywords: Staphylococcus aureus, cephalosporin, goat, rabbit, masti-

tis.
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Background: Allergic asthma (AA) and type 1 diabetes mellitus
(DM) share an exacerbates auto-aggression response of the immune

system, produced by a deregulation of the immune response effector.
Conjugated 13-valent pneumococcal vaccine (Prevenar13®, VCNI13,
Pfizer) has demonstrated a beneficial immunomodulatory effect in
murine models of allergic asthma, through promotion of regulatory T
cell subpopulation, achieving the suppression of the clinical symptoms
and inflammatory response that characterize the disease.

Objective: To evaluate a possible heterologous immunoregulatory
effect of vaccination with PCV13 in a paediatric population with a
well-defined immunological basis: type 1-diabetes mellitus and allergic
asthma.

Method: A phase IV single-centre randomized clinical trials was car-
ried out to compare results of vaccination with PCV13 with asthmatic
(n = 20) and diabetic (n = 26) patients with results obtained from vac-
cination in an age-matched healthy population (n = 17). Evaluation of
changes in proportion of effector immune sub-populations: IFN-y, IL-
17 and IL-4 secretor-CD3+ T cells after PCV13 vaccination were anal-
ysed considering the geometric mean and the standard deviation for all
groups in each visit.

Results: Significant differences in immune sub-populations were
found only in diabetes group in the percentage of IFN-y secretor
CD3+ T cell, where a decline was observed in follow-up visit 2,
regarding recruitment visit (P-value = 0.0083). No significant differ-
ences were observed in the rest of parameters and groups.

Conclusion: A slight immunoregulatory heterologous effect in dia-
betes paediatric patients was shown after PCV13 vaccination. Persis-
tence of this effect over time and clinical impact on the pathology
needs to be elucidated.

Table Geometric mean and standard deviation for all groups in each
visit.
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The pathophysiology of multiple neuroinflammatory diseases involve
the activation of NLRP3 inflammasome.! Several studies propose mito-
chondria as key elements in the activation of this inflammatory sig-
nalling pathway?; however, the exact mechanisms operating in this
process are poorly understood. Previous results have shown that inhibi-
tion of the mitochondrial Na*/Ca®* exchanger (NCLX) by the benzoth-
iazepine CGP37157 exerts a protective effect in several in vifro models
of neurodegeneration.’ In this context, our aim is to study the role of

NCLX in NLRP3 inflammasome activation. We have used the com-

pound ITH12575, a synthetic derivative of CGP37157, and we have

studied its effect in glial mouse primary cultures and in the mouse
macrophage cell line J774 A.1 exposed to NLRP3-activation conditions.

Stimulation of glial cultures with lipopolysaccharide (LPS) 1 pg/ml dur-

ing 3’5 hours followed by ATP 5 mM 30 min induced NLRP3 inflam-

masome activation and IL-1f release. ITH12575 reduced the release of
this cytokine in a concentration-dependent manner (1, 3 and 10 uM).

NCLX inhibition also reduced oxidative stress parameters (ROS and

RNS) caused by LPS. LPS treatment of J774 A.l macrophages for

24 hours induced the stabilization the hypoxia-inducible factor 1-alpha

(HIF-10) and pro-IL-1B expression, an effect that was notably potenti-

ated under hypoxic conditions (1% O,). Inhibition of NCLX by

ITH12575 reduced HIF-1a stabilization and pro-IL-1f expression, sug-

gesting a possible mechanism by which mitochondria can be participat-

ing in NLRP3 inflammasome activation. From these results we can
conclude that inhibition of NCLX by ITH12575 reduces IL-1p release
in glial cultures by inhibiting NLRP3 inflammasome.

Keywords: NLRP3 inflammasome, NCLX, mitochondria, inflamma-

tion, ROS.
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Gracilins are diterpenes derivative, with diacetoxyhexahydrodifuro
structure, isolated from the marine sponge Spongionella gracilis.

© 2018 The Authors

Gracilins have tyrosine kinase inhibitory properties and antioxidant
and neuroprotective capacity. It has been reported that some gracilins
showed binding affinities to cyclophilin A (Cyp A) and cyclophilin D
(Cyp D). Cyclophilins are a group of proteins with peptidyl prolyl cis-
trans isomerase (PPlase) activity which bind strongly to cyclosporine
A (CsA), a potent immunosuppressant. CsA-Cyp A complex inhibits
calcineurin phosphatase activity leading to has an immunosuppressant
effect. Thereby, due to its ability to join the CsA, gracilins are good
candidates to study for their anti-inflammatory and immunosuppressant
capacity. The aim of this work was to study the potential anti-inflam-
matory activity of the norditerpene sponge-derived gracilin L and two
synthetic analogs, Mika 17 and 19, on a cellular model of inflamma-
tion. In this way microglia, BV-2 cell line was used. Cellular viability
was determined by MTT test and the compounds did not show cyto-
toxicity effect at concentrations lower than 1 uM. To carry out the
experiments the cells were pre-treated with the compounds for 1 h and
stimulated with lipopolysaccharide (LPS) for 24 h to determine reac-
tive oxygen species (ROS) production and the release of NO, IL-6 and
TNF-o. CsA was used as control of effect in all experiments. Spon-
gionella compounds decreased intracellular ROS production induced
by LPS as well as the release of NO, IL-6 and TNF-o to the media
culture. For this reason, natural and synthetic gracilins could be inter-
esting for developing anti-inflammatory drugs.

Keywords: inflammation, gracilins, ROS, NO, IL-6, TNF-o.
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During inflammation, several growth factors and cytokines are
increased inducing osteoclast (OC) differentiation and activation.
Chronic inflammation is a condition that initiates systemic bone loss.
Rheumatoid arthritis (RA) is a chronic inflammatory autoimmune dis-
ease characterised by active synovitis and associated with early peri-
articular bone loss. Oleuropein (OL) is an olive oil secoiridoid with
antioxidant and anti-inflammatory properties. The present study was
designed to investigate the effects of OL and its peracetylated deriva-
tive (Per-OL) on osteoclast differentiation induced by the macrophage
colony-stimulating factor (M-CSF) and the receptor activator of
nuclear factor k-B (RANK) ligand (RANKL) in freshly isolated human
circulating monocytes. Tartrate-resistant acid phosphatase (TRAP)
staining was used as a marker of OC activity. Cell viability was deter-
mined using MTT assay. OC-related gene expression and cytokines
were assessed by RT-qPCR and ELISA, respectively. OL and Per-OL
inhibited osteoclastogenesis by means of a reduction of the TRAP
activity and a downregulation of OC marker gene expression (TRAP,
RANK, OSCAR and CATHK), while promoted the transcriptional
activation of OPG gene in the monocyte-derived OCs. OL and Per-OL
also induced a downregulation of MMP-9 gene expression and an
upregulation in the expression of HO-1 gen. Additionally, OL and Per-
OL decreased the release of osteoclastogenic cytokines (TNF-o, IL-10
and IL-6) and increased the release of IL-10 (anti-osteoclastogenic
cytokine) in the medium of the monocyte-derived OCs. Overall, these
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results suggest that OL and its peracetylated derivative are effective
inhibitors of M-CSF/RANKL-induced osteoclastogenesis in human
monocytes in vitro and may be potent therapeutic agents for bone-
related diseases such as RA.

Keywords: VOO, Oleuropein, Osteoclasts, RANKL.
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Background: Oleuropein (OL) is a secoiridoid with antioxidant and
anti-inflammatory properties. The present study was designed to inves-
tigate the potential anti-inflammatory activity of three new acyl deriva-
tives from OL with better pharmacodynamic/pharmacokinetic profile,
in an ex vivo model of murine peritoneal macrophages stimulated with
LPS compared with OL, and clarify the potential molecular mecha-
nisms involved.

Methods: Isolated murine peritoneal macrophages were treated with
OL or its derivatives in the presence or absence of LPS. Cell viability
was determined using Sulforhodamine B assay. Nitric oxide production
was analyzed by Griess method. Production of cytokines was evalu-
ated by ELISA. Pro-inflammatory enzymes and signalling pathways
were determined by Western blot.

Results: OL derivatives reduced significantly nitrites levels and Thl,
Th2 and Th17 inflammatory cytokines levels and COX-2/ iNOS over-
expression. Besides, OL derivatives demonstrated to be able to inhibit
janus kinase/signal transducer and activator of transcription pSTAT3,
and (ERK, JNK and p38) mitogen-activated protein kinases (MAPKSs)
activation and as well as increased haem-oxygenase 1 (HO-1) and
nuclear factor (erythroid-derived 2)-like 2 (Nrf2) expressions showing
better results than the observed in the natural compound.

Conclusions: These new OL derivatives exhibited better anti-inflam-
matory effects that OL; that seems to be related to the modification of
the chemical structure of the original compound. The mechanisms
underlying these protective effects could be related to the activation of
the antioxidant Nrf2/HO-1 pathway and inhibition of both JAK-STAT
and MAPKSs signalling pathways. Therefore, these new synthetic
derivatives may constitute an interesting alternative in the management
of inflammatory related pathologies.

Keywords: COX2, HO-1, macrophages, MAPKs, Nrf2, oleuropein.
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Background: Hydroxytyrosol (HTy) is an olive polyphenol with
interesting effects as well as very good available safety/toxicity. The
present study was designed to characterize the role of the inflamma-
some-signalling pathway in the anti-inflammatory response of a new
HTy derivative: peracetylated hydroxytyrosol (Per-HTy) compared

39

with its parent, on lipopolysaccharide (LPS)-stimulated murine peri-
toneal macrophages.

Methods: Isolated murine peritoneal macrophages were treated with
HTy or Per-HTy in the presence or absence of LPS (5 pg/mL) for
18 h. Cell viability was determined using sulforhodamine B (SRB)
assay. Supernatants were collected, and then it were used to deter-
mined cytokine production of interleukin (IL)-1f, using Enzyme-linked
immunosorbent assay (ELISA) kits. IL-18 expression and inflamma-
some pathway were evaluated by Western blotting.

Results: Our finding demonstrated a potent reduction on IL-1$ and
IL-18 pro-inflammatory cytokines levels, after treatment with HTy or
Per-HTy when compared with LPS-DMSO treated control cells. In
term of canonical via, HTy and HTy-derivate did not significantly
decreased NLRP-3, ASC, procaspase-1 and caspase-1. However, the
treatment of peritoneal macrophages with Per-HTy, but not HTy, pro-
duced a significant down-regulation of non-canonical inflammasome-
signalling pathway by decreased pro-, partially cleaved and cleaved
caspase-11 enzymes.

Conclusions: This study establishes, at first time, that Per-HTy could
improve LPS-induced inflammatory response on murine peritoneal
macrophages via non-canonical inflammasome-signalling pathway by
decreasing pro-inflammatory IL-1f and IL-18 cytokine levels as conse-
quence of regulation of pro-, partially cleaved and cleaved caspase-11
enzymes.

Keywords: caspase-1,
macrophages, NLRP-3.
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The rising preponderance of rheumatic diseases in our society has
caused a dramatic impact on social welfare. Osteoarthritis (OA), the
most prevalent rheumatic disease, is defined by joint-space narrowing
due to progressive cartilage degradation. No treatment has yet proved
to be efficient enough despite the growing knowledge in OA patho-
physiology. Damage-associated molecular patterns (DAMPS) activate
chondrocyte inflammatory responses through innate immune receptors
such as Toll-like receptor 4 (TLR4). There are currently no available
drugs aimed to block TLR4-mediated inflammatory responses.
Nonetheless, there are already known drugs being employed in other
indications that could have this activity; namely amitriptyline, nalox-
one, and thalidomide. The anti-inflammatory effect of these drugs upon
TLR4 activation was determined in human primary OA chondrocytes.
The co-stimulation of these cells with the TLR4 agonist LPS [100 ng/
ml] and amitriptyline [1 pM], reduced the mRNA expression of pro-
inflammatory factors LCN2 (90%), IL-6 (95%) and MCP-1 (87%).
The pre-stimulation of naloxone [100 uM] with LPS also reduced the
mRNA expression of LCN2 (53%), IL-6 (78%) and MCP-1 (79%).
Similar results LCN2 (63%), IL-6 (74%), and MCP-1 (78%) were
obtained upon the pre-stimulation of these cells with thalidomide
[S00 uM]. Methyl-thiazolyl-tetrazolium (MTT) reagent confirmed that
the drugs did not significantly affect chondrocyte viability. Amitripty-
line, naloxone, and thalidomide have already passed the toxicology
and safety tests for their clinical use and could be ready for its repur-
posing in the management of TLR4 innate immune responses in OA
patients.

Keywords: TLR4, OA.
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Inflammasomes are intracellular sensors activated by pathogen-asso-
ciated molecular patterns such as LPS, inducing IL-1[3 and IL-18 matura-
tion by Caspase-1 activation.' Inflammasome activity has been linked to
many diseases including arthritis. Previous studies demonstrated the
potential anti-inflammatory profile of 3.4,6-trimethoxy-6’-trifluoro-
methylchalcone (CH) in the mouse air pouch model.” In the present
study, we have evaluated the mechanism of action of CH in mouse
macrophages in order to determine its regulation on caspase-1 activation.
Peritoneal macrophages were isolated 4 days after thioglycollate injec-
tion into the peritoneal cavity.> Cells were pre-treated with CH (1—
10 uM, 30 min), and stimulated with LPS (1 pg/ml, 4 h) and ATP
(5 mM, 30 min). Cell supernatants were used to determine IL-1{, IL-18,
CXCL-1 and TNF-o by ELISA, and active p20-subunit of caspase-1 by
Western Blotting. The effect of CH on ROS release was determined in
the RAW 264.7 cell line, after stimulation with TPA and detection by
luminol-chemiluminescence signal. Nrf-2 translocation was determined
by immunocytochemistry. Results demonstrated that IL-1p (12 067 £
3785 pg/ml) and IL-18 (1401 =+ 300 pg/ml) levels in control super-
natants were significantly decreased after CH treatment (IL-1f3: 10 uM
8806 + 3715 pg/ml, 1 uM 7852 + 4065 pg/ml; IL-18: 10 uM 670 +
94 pg/ml, 1 uM 920 + 260 pg/ml). Besides, the increase in the expres-
sion of activated p20 subunit from control cells was reduced by 68% after
CH treatment at 1 pM. Furthermore, CH produced a significant concen-
tration-dependent inhibition of ROS generation, which maybe related
with the nuclear translocation of Nrf2 induced by CH. In conclusion, CH
decreases cytokine levels and down-regulates caspase-1 activation. These
results demonstrate that inhibition of inflammasome activation by CH
could be a potential mechanism of its anti-inflammatory effect.
Keywords: : inflammasome, caspase-1, macrophages.
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CHARACTERIZATION OF THE SYSTEMIC
INFLAMMATORY STATE IN METABOLIC SYNDROME:
ROLE OF NEUTROPHILS, EOSINOPHILS AND CX3CL1/
CX3CR1 AXIS

Margques P."2, Collado A.l, Domingo E.l, Martinez-Hervds S.2'3,
Piqueras L.2, Real J.T2'3, Ascaso J.F.2‘3, Sanz M.J.*?

"Department of Pharmacology, Faculty of Medicine, University of
Valencia, Valencia, Spain; ’Institute of Health Research INCLIVA,
University Clinic Hospital of Valencia, Valencia, Spain; 3Depar’cment
of Medicine, University Clinic Hospital-CIBERDEM, University of
Valencia. Valencia, Spain

Introduction and Objectives: Metabolic syndrome (MS) is character-
ized by several physiological alterations leading to a systemic inflam-
matory state. Previous results from our group detected an increased
activation state of platelets, monocytes and lymphocytes in MS
patients, as well as enhanced CX3CR1 expression in these populations.
Therefore, in the present study we have now explored the impact of
MS on neutrophils and eosinophils, their CX3CR1 expression and the
levels of circulating cytokines and adipokines.

Material/Methods: Whole blood samples from 18 MS patients and
21 age-matched controls were analysed by flow cytometry to deter-
mine the percentage of circulating neutrophils and eosinophils, neu-
trophil- and eosinophil-platelet aggregates, CX3CR1 expression and

© 2018 The Authors

their activation state (CD11b expression). Additionally, the plasma
levels of some cytokines and adipokines were measured by ELISA.
Results: Increased percentages of circulating eosinophils and eosino-
phil-platelet aggregates were detected in MS patients compared with age-
matched controls. Higher percentage of CX3CR1-expressing cells in MS
patients than in the control group was also found when platelets were
bound to them together with increased percentage of activated neutrophils
and eosinophils. Finally, enhanced levels of TNFo, IL-8 (CXCLS8) and
leptin and decreased levels of adiponectin were detected in MS patients.
Conclusions: These results suggest that MS promotes neutrophil and
eosinophil activation which may be the consequence of enhanced cir-
culating levels of pro-inflammatory cytokines and decreased levels of
anti-inflammatory adipokines.

Funding: This work was supported by grants SAF2014-57845R,
CPII13/00025, PI15/00082, and PIE15/00013, from the Spanish Min-
istry of Economy and Competiveness, Carlos III Health Institute and
the European Regional Development Fund.

Keywords: metabolic syndrome, cardiovascular, inflammation, frac-
talkine.
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Castejon M.A.4, Alcaraz M.J.!

'Instituto Interuniversitario de Investigacién de Reconocimiento
Molecular y Desarrollo Tecnoldégico (IDM), Universitat Politécnica de
Valencia, Universitat de Valencia, Spain; 2Departamento de Farmacia,
Universidad CEU-Cardenal Herrera, Alfara, Valencia; 3Servicio de
Cirugia Plastica y Quemados, Hospital Universitario y Politécnico La
Fe, Valencia; *Servicio de Cirugfa Ortopédica y Traumatologia,
Hospital Universitario de La Ribera, Alzira

Adipose tissue-derived mesenchymal stem cell (ASC) extracellular vesi-
cles (EV) have shown promising immunomodulatory properties in
chronic inflammatory pathologies such as osteoarthritis (OA)."! However,
EV isolation and characterization has not been standardized yet. In this
work we have compared several isolation procedures to better identify
microvesicle (MV) proteins with potential chondroprotective effects. We
obtained ASC from abdominoplasty-derived fat, and comparatively iso-
lated MV from their conditioned medium by single-step precipitation,
ultracentrifugation or exclusion chromatography. Concentration and size
were evaluated by RPS in freshly isolated MV and after several freeze-
thaw cycles. Then, we treated OA chondrocytes, isolated from knee
articular cartilage of advanced OA patients and stimulated with IL-1§,
with different MV concentrations to calculate the MICs, value for the
inflammatory markers IL-6 and TNFo. Our results indicate that ultracen-
trifugation provides the greatest MV recovery. Successive freeze-thaw
cycles significantly reduce MV concentration. The anti-inflammatory
and membrane-repairing annexins are considered ubiquitous EV mark-
ers.>® We detected an increased annexin-Al expression in MV-treated
OA chondrocytes. Similarly, MV treatment upregulated collagen II in
chondrocytes stimulated with IL-1f for 72 h compared to control. To
determine the contribution of annexin-Al to this effect, we blocked this
MV protein a specific antibody, which significantly prevented the
enhancement in collagen II expression induced by MV. Cell-free
approaches can have promising advantages in therapeutics. In this con-
text, we have developed a robust protocol to isolate ASC MV and test
their effects. With this method we have also identified annexin-Al as a
potential chondroprotective agent in OA.
Keywords: EV, inflammation, osteoarthritis, mesenchymal stem cell.
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CD16 MACROPHAGES ACT AS A SOURCE OF
PROFIBROTIC FACTORS PROMOTING INTESTINAL
FIBROSIS

Salvador P.l, Cosin-Roger J.l’z, Gisbert L.l, Macias-Ceja D.Z,
Ortiz-Masia D> , Calatayud S. ', Barrachina M.D."

"Departament of Pharmacology, University of Valencia, Valencia,
Spain; *FISABIO, Hospital Dr. Peset, Valencia, Spain; *Departament
of Medicine, University of Valencia, Valencia, Spain

Background: Fibrosis is a common complication of Crohn’s disease
and it is related to dysregulated tissular repair following inflammation.
Macrophages play a central role in both mucosal repair and fibrosis
and these cells constitute an important source of pro-fibrotic factors.'
CD16" macrophages are increased in fibrotic tissue of Crohn’s disease
patients” and we aim to analyse the relevance of CD16 positive macro-
phages as a source of fibrotic mediators in murine intestinal fibrosis.
Methods: Colon resections from donor mice were transplanted subcu-
taneously into the neck of recipient mice. After 7 days, intestinal grafts
were obtained. An adjacent segment of the colon from each donor
mouse was kept to be used as autologous control tissue.> The expres-
sion of macrophage markers, pro-fibrotic markers and Wnt ligands and
receptors was analyzed by qPCR.

Results: Fibrotic tissue compared with control tissue revealed: a)
increased profibrotic markers Vim (4.6 = 1.1 vs 1.0 £ 0.1), a-Sma
(13.0 £ 1.7 vs 1.1 = 0.2) and Collal (69.4 £ 17.3 vs 1.7 = 0.7); b)
increased macrophage markers F4/80 (7.9 £ 2.2 vs 1.1 £ 0.1), CD16
(23.8 £3.5 vs 1.3 £0.3), CD206 (10.2 £4.6 vs 1.3 +0.4) and
CD86 (15.8 £2.9 vs 1.1 + 0.2); ¢) increased expression of Tgf-f
(2.1 £ 0.2 vs 1.0 £ 0.0). Moreover, fibrotic tissue showed: a) a posi-
tive and significant correlation between CD16 and Wnt6 and between
CD16 and Tgf-f and b) a positive correlation between Wnt6 and
Fzd10.

Conclusion: CD16 positive macrophages are increased in murine
intestinal fibrosis and these cells may act as a source of fibrotic factors
such as Tgf-p and Wnt6.

Keywords: Wnt ligands, intestinal fibrosis, macrophages.
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ANTIRESORPTIVE AND CHONDROPROTECTIVE EFFECTS
OF PTHRP (107-111) IN A CHRONIC MODEL OF ARTHRITIS
IN MICE
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Ferrdndiz M.L.
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PTHrP derived peptides are used for the treatment of several bone
resorption diseases due to its anabolic properties. Furthermore, one of
them, osteostatin (PTHrP (107-111)), has shown anti-inflammatory
properties in vitro." The aim of the present study was to assess
whether osteostatin is able to reduce inflammation and bone resorption
in Collagen Induced Arthritis (CIA) in DBA1/J mice. After the onset
of the disease we administered 40 pg/kg/day, 80 pg/kg/day and
120 pg/kg/day s.c. of osteostatin for 13 days. On day 14, mice were
sacrificed and blood was collected for Luminex ® assay in order to
measure bone metabolites, such as DKK-1 and Sclerostin (SOST).
Paws were sectioned for X-rays analysis and for tissue sections and
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safranin, TRAP and haematoxylin & eosin stainings. Results showed a
general dose-dependent improvement of arthritis macroscopic score on
day 14 between treated and non-treated mice. Bone resorption metabo-
lites levels were reduce by treatment with osteostatin, as well as TRAP
staining. X-rays showed an improvement in bone density in treated
mice. Furthermore, safranin staining revealed an increase of chondro-
cyte survival in ankle joint and a maintenance of cartilage integrity
when mice were treated with osteostatin. Nevertheless, haematoxylin
& eosin staining did not show any change in cell infiltration. These
results demonstrate that osteostatin is able to reduce not only bone
resorption, but also joint inflammation and cartilage erosion in a model
of arthritis. Hence, osteostatin could be a candidate for rheumatoid
arthritis treatment.
Keywords: Arthritis, bone, osteostatin, in vivo, CIA.
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Adenosine ameliorates psoriasis through the interaction with its cell-
surface receptors (Al, A2A, A2B and A3).I Previously, we have
demonstrated the anti-inflammatory and antiproliferative properties of
selective activation of A2B receptor in human keratinocytes.” In the
present study we determine the effect of A2BR agonists and antago-
nists in the mouse skin hyperplasia model induced by 12-O-tetradeca-
noylphorbol-13-acetate (TPA) in order to assess the role of this
adenosine receptor in psoriasis-like skin. The A2BR agonist BAY60-
6583 (BAY) (10 pg/site), the A2BR antagonist PSB-1115 (50 pg/site),
and both together were applied on the shaved backs of female Swiss
mice 30 minutes before TPA (2 nmol/site) for three consecutive days.
The evolution of skin lesions were visually scored, using a scale of 0-
4. The next day, animals were sacrificed and 1 cm2 punch biopsies
were collected, weighed and either homogenized to measure inflamma-
tory mediators or processed for histological analysis. Topical applica-
tion of BAY (10 pg/site) diminishes the severity of skin lesions
induced by TPA, producing a significant reduction of edema
(110.2 + 5.7 mg vs 134 £+ 7.8 mg in TPA-treated mice) and IL-1f
release (464.1 = 21.6 pg/ml vs 761.1 &+ 62.2 pg/ml in TPA-treated
mice). It is interesting to note that treatment with PSB not only
reversed the beneficial effect of BAY on the skin, but also worsened
the lesions and the inflammatory response. In fact, there was a remark-
able increase in levels of IL-1f (1909 + 125.2 pg/ml vs
761.1 £ 62.2 pg/ml in TPA-treated mice). All these results in a
“in vivo” study suggest the beneficial role of A2B receptor in regulat-
ing epidermal integrity and inflammatory response on skin.
Keywords: adenosine, A,p receptor, BAY60-6583, PSB1115, skin.
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SUCNR1 AS A NEW PHARMACOLOGICAL TARGET FOR
INTESTINAL FIBROSIS

Cosin-Roger J."%, Ortiz-Masia D.>, Macias-Ceja D.", Gisbert L2,
Salvador P.2, Calatayud S.z, Barrachina M.D.?

lFISABIO, Hospital Dr. Peset, Valencia, Spain; 2Departalmem of
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Background: Intestinal fibrosis is a common complication associated
with Crohn’s Disease (CD) which cannot be reverted with any drug
and forces repeated surgery. Succinate is accumulated in inflammatory
pathologies and activates hepatic fibroblasts through its receptor
SUCNRI. We aim to analyze the role of SUCNRI in intestinal fibro-
sis.

Methods: Intestinal resections from CD and colon-carcinoma patients
were obtained. SUCNRI and o-sma were analyzed by qPCR and
immunostaining. Primary intestinal fibroblasts from human, wild-type
(WT) and SUCNR1-/- (KO) mice were isolated and treated with succi-
nate (0, 0.1, 0.5, 1.5 mM) for 24 hours. Intestinal fibrosis was induced
in vivo using the heterotopic transplant model. The expression of pro-
fibrotic markers was analyzed by qPCR and collagen layer was ana-
lyzed with Sirius Red staining.

Results: SUCNRI is expressed in epithelial and o-sma® cells of
intestinal resections from CD patients and correlates positively with o-
sma (r = 0.759, P < 0.0001, n = 24) and colAl expression (r = 0.82,
P < 0.001, n = 24). In primary fibroblasts, the expression of SUCNRI1
was significantly higher in CD-fibroblasts (13.54 £ 4.6) vs control-
fibroblasts (2.07 £ 0.86). Succinate induced the expression of ColAl,
a-sma, Tgfb, and TIMPI in a dose-response manner. This profibrotic
effect was also observed in WT-fibroblasts and it was completely
reverted in KO-fibroblasts. The murine model of intestinal fibrosis
revealed in KO- vs WT-colons a reduction in: a) thickness of collagen
layer; b) expression of colAl, a-sma and vimentin (19.7 &+ 10.1 vs
69.8 + 26.6, 0.9 £ 0.1 vs 2.5 + 0.5, 1.7 £ 0 vs 12.4 £ 0.3, respec-
tively).

Conclusion: SUCNRI1 is increased in CD-fibroblasts, its activation
induces a pro-fibrotic effect and mediates murine intestinal fibrosis,
which points to SUCNR1 as a new pharmacological target for CD.
Keywords: SUCNRI, succinate, intestinal fibrosis.

P040

TLR4 IS INVOLVED IN S1P/S1P; PATHWAY IN THE LUNG
AND CONTRIBUTES TO S1P-INDUCED ALLERGIC
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Background: Sphingosine-1-phosphate (S1P) levels significantly
increase in BAL of asthmatic patients following segmental allergen
challenge and this increase well correlates with pulmonary inflamma-
tion." Compelling evidence suggest that Toll-like Receptor 4 (TLR4)
is required to develop allergic responses. Many association studies
have reported that TLR polymorphisms predispose to allergic disease.’
Aim: To investigate the role of TLR4 in S1P-dependent asthma-like
disease in mice.

Methods: BALB\c or C3H/HeJ (TLR-4 defective) female mice
received on days O and 7 subcutaneous injection of S1P (10 ng) or
lipopolysaccharide LPS (0.1 pg, intranasal instillation) or the associa-
tion LPS+S1P. In another set of experiments BALB/c mice received
the purified rabbit anti-TLR4 (10 pg) 30 min prior to SI1P
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administration. Mice were sacrificed at days 10 and 21; their bronchi
and lungs were used for functional and molecular studies.
Results: S1P administration promotes in BALB\c mice asthma like
features such as bronchial hyperreactivity and lung inflammation. All
these S1P-mediated effects were absent in TLR4 defective mice or
reversed by treatment with anti-TLR4 antibody. Confocal analysis of
pulmonary sections and immunoprecipitation studies showed a colocal-
ization of S1P1 and TLR4 within lung following S1P challenge.

Conclusion: Our data suggest a novel receptor cooperation in which

functional interaction of S1P; and TLR-4 results in an enhanced aller-

gic inflammatory response in the lung, paving the way for the biologi-
cal role of SIP highly detected in the BAL of asthmatic patients.

Keywords: asthma, sphingosine-1-phosphate, TLR4, hyperreactivity.
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Microglia are the primary cells that exert immune function in the cen-
tral nervous system. It is now well recognized that microglia have
functional plasticity and dual phenotypes, proinflammatory M1 and
anti-inflammatory M2 phenotypes. Inhibiting the M1 phenotype while
stimulating the M2 has been suggested as a potential therapeutic
approach for the treatment of neuroinflammatory diseases. Our hypoth-
esis is that the type of dietary fatty acids into human postprandial
triglyceride-rich lipoproteins (TRLs) could modulate the plasticity of
microglia. We isolated TRLs at the postprandial peak from blood sam-
ples of healthy volunteers after the ingestion of a meal rich in saturated
fatty acids (SFAs), monounsaturated fatty acids (MUFAs) or MUFAs
plus omega-3 long-chain polyunsaturated fatty acids (PUFAs). Autolo-
gous monocytes isolated at fasting were first induced to differentiate
into microglia. We observed that postprandial TRL-MUFAs enhance
competence to monocytes to differentiate and polarize into M2 micro-
glia. Postprandial TRL-SFAs made polarised microglia prone to an M1
phenotype. In addition, in contrast to dietary SFAs, dietary MUFAs
primed for a reduced pro-inflammatory profile in the brain of mice fed
with the different fatty acids-enriched diets. Our study underlines a
role of postprandial TRLs as a metabolic entity in regulating the plas-
ticity of microglia and also brings an understanding of the mechanisms
by which dietary fatty acids are environmental factors fostering the
innate immune responsiveness in humans. These exciting findings
open opportunities for developing nutraceutical strategies with olive oil
as the principal source of MUFAS, notably oleic acid, to prevent devel-
opment and progression of neuroinflammation-related diseases.
Keywords: olive oil, microglia, neuroinflammation, lipoproteins,
polarization.
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Background: Airway hyper-responsiveness (AHR) is recognized as
an important predictor of progression of airway obstruction especially
in continuing smokers and a prognostic factor in chronic obstructive
pulmonary disease (COPD) patients. However, little it is known about
the mechanisms of AHR in patients with COPD.

Aim: To investigate the role of SPK/SIP pathway in smoke-induced
airway hyper-responsiveness.

Methods: Mice were exposed to either room air or to the smoke of
three cigarettes/day, 5 days/week for 9, 10 and 11 months (Virginia
filter cigarettes, 12 mg of tar and 0.9 mg of nicotine). Bronchi and
pulmonary tissues were used for functional and molecular studies.
Results: S1P challenge of bronchi harvested from non-smoker mice
does not cause any direct effect on bronchial tone, but significantly
enhances carbachol-induced contractions. Conversely, in mice chroni-
cally exposed to cigarette smoke for 9, 10 and 11 months S1P/SPK
pathway triggers airway hyper-responsiveness. Indeed, SIP causes a
dose dependent contraction of isolated bronchi. Similarly in the whole
lung system S1P increased airway resistance only in mice chronically
exposed to cigarette smoke. The action on airways of S1P is coupled
to an enhanced expression of SPK, as well as of SIP, and S1P5 recep-
tors in both airways epithelium and pulmonary macrophages. In these
experiments the key role for SPK/SIP in airway hyper-responsiveness
has been confirmed by pharmacological modulation of SPKs and S1P
antagonists.

Conclusions: SPK/S1P pathway drives development of airway hyper-
responsiveness in mice chronically exposed to cigarette smoke. These
results open new windows for therapeutic strategies in treatment of
AHR in patients with COPD.

Keywords: smoke, airway, sphingosine-1-phosphate, COPD.
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Background: Asthma is a clinically heterogeneous disorder character-
ized by airway hyperreactivity, chronic inflammation and mucus pro-
duction. Asthma has a higher incidence in adult females and the
prevalence and severity of asthma coincide with key phases in the
reproductive life stage of women.'*

Aim: To assess a sex dimorphism in murine asthma-like features dur-
ing allergen sensitization.

Methods: Both female and male BALB/c and C57BL/6 mice (8—
9 weeks old) were sensitized with subcutaneous injection of ovalbumin
(100 pg) complexed with alum (13 mg/mL) or vehicle (saline). Mice
were sacrificed at different time points and bronchi and lung tissues
were used for functional and molecular studies.

Results: Non-sensitized female mice showed an higher bronchial reac-
tivity when compared to males independently from the strain and
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sensitization. These differences were correlated with differences in air-

way structure and IgE plasma level in favor of females. Following

OVA sensitization female BALB/c mice, but not C57B1/6, showed

increased LT levels already after 3 days from sensitization. The

increase of LT levels in female BALB/c mice well correlated to higher

reactivity to carbachol and increased pulmonary inflammation.

Conclusion: Our findings reveal a sex dimorphism in airway physiol-

ogy IgE dependent and a sex-dependent LT production as a basic

mechanism of sex dimorphism in allergic asthma.

Keywords: asthma, hyperreactivity, inflammation, LT.
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Interleukin 17 (IL-17) is a proinflammatory cytokine that not only
plays a pivotal role in host defence against extracellular pathogens, but
also acts as an immune checkpoint in several autoimmune diseases. As
a result, the IL-17 family has become an attractive pharmacological
target for inflammatory autoimmune diseases such as psoriasis,"* for
which therapeutic antibodies targeting IL-17 have been approved for
clinical use.” Given the high cost of manufacture biologicals, a novel
approach using small molecules may further improve the cost-effec-
tiveness of therapeutics. Recently, a class of macrocyclic compounds
was discovered, indicating that the IL-17 pathway druggability might
be feasible.* We aim to identify novel pharmacological modulators for
the IL-17 proinflammatory pathway with potential therapeutic utility in
psoriasis. For this purpose, we developed a biophysical label-free assay
based on Dynamic Mass Redistribution technology (DMR) that allows
the detection of the interaction between proteins and small molecules.
A protocol for the production of recombinant human IL-17A and the
extracellular domain (ECD) of IL-17RA in mammalian cells was set
up. We determined the optimum pH and concentration of the IL-17RA
ECD for its immobilization, and found a dose-response increase with
IL-17A exposure. 67 ligands from our chemical library of 60000 com-
pounds were selected by virtual screening using docking and molecular
dynamics studies against IL-17 available structures. We carried out a
primary screening with our label-free assay and identified 2 molecules
as potential binders. Hit validation by biochemical and cellular assays
is ongoing to confirm their properties as novel IL-17 inflammatory
pathway modulators.
Keywords: inflammation, IL-17, label-free, psoriasis.
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It is well known that adenosine is an endogenous signalling nucleoside
involved in the pathogenesis of bronchial asthma.! CD73 is the key
enzyme in the generation of extracellular adenosine.” It has been
demonstrated that the number of CD4+T cells and CD73+Treg cells is
higher in moderate-severe asthmatics patients than in patients with
intermittent to mild asthma.’ However, the role of CD73 in allergic
asthma remains unclear. Here, we evaluated the contribution of CD73
in the main features of allergic sensitization, an important pathophysio-
logical aspect of asthma. Experiments were performed on C57BL/6
mice of both sex. Groups of animals were sensitized by subcutaneous
injection of ovalbumin (OVA) 100 mg/kg at day 1 and day 8 and sac-
rificed 14 and 21 days thereafter. Bronchi obtained from naive (non-
sensitized) female mice showed increased reactivity to carbachol com-
pared to bronchi obtained from naive male mice; this gender difference
was abolished by incubation with the CD73 inhibitor, adenosine 5’-(c,
B-methylene) diphosphate (APCP, 100 pM). Mice sensitization
increased bronchial reactivity to carbachol in vitro and also increased
CD73 bronchial expression, CD73 activity and adenosine levels in
plasma. Furthermore, plasma IgE and pulmonary IL-4 and LTC4 levels
were significantly high in OVA sensitized mice of both sex. Our
results suggest that CD73 takes part in determining bronchial reactiv-
ity. In addition, we demonstrate changes in CD73 bronchial expression
and plasma activity in allergic mice.
Keywords: asthma, bronchial reactivity, CD73, adenosine.
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INCREASED PLATELET AND LEUKOCYTE ACTIVATION
ARE ASSOCIATED TO SYSTEMIC INFLAMMATION IN
PRIMARY HYPERCHOLESTEROLEMIA

Domingo E.l, Collado A.l, Marques P.l'z, Perello E.2'3, Real J.T.2’3’4'5,
Piqueras L. 1’2, Ascaso J.F.2’3‘4‘5, Sanz M.-J. 1.2

"Department of Pharmacology, Faculty of Medicine, University of
Valencia, Valencia, Spain; ’Institute of Health Research INCLIVA,
Valencia, Spain; *Endocrinology and Nutrition Unit, University Clinic
Hospital of Valencia, Valencia, Spain ; “Department of Medicine,
Faculty of Medicine, University of Valencia, Valencia, Spain ;
SCIBERDEM-Spanish Biomedical Research Centre in Diabetes and
Associated Metabolic Disorders, ISCIII, Spain

Introduction and Objectives: Primary hypercholesterolemia (PH) is
an autosomal dominant monogenic disease characterized by severely
elevated low density lipoprotein (LDL) levels that may contribute to
the development of premature cardiovascular disease (CVD). In this
study we have evaluated the activation state of different immune play-
ers in PH.

Methods: Whole blood from 22 PH patients and 21 age-matched con-
trols was analysed by flow cytometry to determine platelet activation
(P-selectin® and PAC-1%), leukocyte activation (CD11b* and CD69")
and the percentage of circulating platelet-leukocyte aggregates. Circu-
lating inflammatory markers were also determined by ELISA.

© 2018 The Authors

Results: PH patients presented greater numbers of activated platelets
(P-selectin® and PAC-1") than age-matched controls. Interestingly, the
percentage of circulating eosinophils and type 3 monocytes, was sig-
nificantly increased in patients with PH. This pathological state was
linked to higher percentages of circulating platelet-granulocyte and pla-
telet-monocyte (types 1 and 3) aggregates and enhanced activation
state of different leukocyte. Additionally, PH patients had higher
plasma levels of CXCL4, sP-selectin, CXCL8 and CCL2 than control
volunteers. However, no differences between groups were found in cir-
culating CCLS.

Conclusion: PH patients have an increased activation state of platelets
and leukocytes compared with age-matched control together with
increased circulating levels of different chemokines and soluble adhe-
sion molecules. These inflammatory markers may predict the likeli-
hood of suffering further cardiovascular events in these patients.
Funding: This work was supported by grants SAF2014-57845R,
CPII13/00025, PI15/00082, and PIE15/00013, from the Spanish Min-
istry of Economy and Competiveness, Carlos III Health Institute and
the European Regional Development Fund.

Keywords: primary hypercholesterolemia, leukocyte subsets, flow
cytometry, ELISA.
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A NOVEL DUAL PPARa AND PPARy AGONIST INHIBIT
TNFo-INDUCED MONONUCLEAR CELL RECRUITMENT
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Introduction and Objectives: Nine semisynthetic derivatives were
prepared from two natural compounds 1 and 2 which displayed dual
PPARo/y activity. SAR studies revealed that substituents at the C-6
position (in chromane moiety) decreased PPARo/y activity and meth-
oxy groups increased cytotoxicity. Substitutions at C-9° (in lateral
chain) shifted the activity towards PPARYy activation. Molecular mod-
eling studies with the most active compounds (1 and 8) provided use-
ful hints about differential binding interactions with PPARa or
PPARY. Since these compounds may exert anti-inflammatory activity,
the effects of some compounds were tested on TNFa-induced leuko-
cyte adhesion.

Material/Methods: Compound 1 was analysed by parallel-plate flow
chamber assay to evaluate leukocyte adhesion to TNFo-stimulated
endothelium. Flow cytometry was employed to determine ICAM-I1,
VCAM-1 and fractalkine (CX3CL1) expression and p38MAPK and
NF-kB activation. ICAM-1, VCAM-1 and fractalkine (CX3CL1)
expression were also determined by immunofluorescence. Immunopre-
cipitation assays were used to evaluate RXRa/PPARY interactions
Results: Compound 1 concentration-dependently reduced TNFo-
induced endothelial mononuclear cell adhesion via RXRo/PPARYy
interaction. This effect was mediated through down-regulation of
TNFo—induced endothelial ICAM-1, VCAM-1 and fractalkine
(CX3CL1) expression and via inhibition of p38MAPK and NF-kB acti-
vation.

Conclusions: Compound 1 may constitute a good lead molecule for
the synthesis of novel dual PPARa/y agonists with low toxicity and
high effectiveness in the treatment of PPAR-related metabolic disor-
ders preventing the development of the associated cardiovascular dis-
ease.

Funding: This work was supported by grants SAF2014-57845R,
CP15/00150 and PI15/00082 from the Spanish Ministry of Economy
and Competiveness, Carlos III Health Institute and the European
Regional Development Fund.

Keywords: chromane derivatives, peroxisome proliferator-activated
receptor (PPAR), mononuclear cell adhesion.
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PHARMACOLOGICAL MODULATION OF CARDIAC QT
INTERVAL PROLONGATION THROUGH ALR2 SELECTIVE
INHIBITION

Trotta M.C., Maisto R., D’Amico M., Di Filippo C.

Department of Experimental Medicine, University of Campania “L.
Vanvitelli”, Naples, Italy

Prolongation of cardiac QT interval is one of the most dangerous con-
sequence of hyperglycemia' and is partly sensitive to antioxidant drugs
acting on the nitric oxide bioavailability, glycosylated products, accu-
mulation of reactive oxygen species and impairment of ionic pumps.>?
Here we show that the selective inhibition of the endogenous aldose
reductase 2 (ALR2) activity, involved in the oxidative damage in the
heart following diabetes,* by the newly synthetized benzofuroxane
derivative 5(6)-(benzo[d]thiazol-2-ylmethoxy)benzofuroxane (BF-5 m)
(0.01-0.05-0.1 uM), dose-dependently results in cardioprotection from
the electrical instability. This cardioprotection is exerted by reduction
of the long cardiac QT interval and the decrease of the coronary perfu-
sion pressure (CPP) in isolated rat heart perfused with high glucose
(33 uM). BF-5 m also promotes increase of the expression and activity
of endogenous antioxidant pathways and free radical scavengers such
as SIRT1 and MnSOD into the heart following exposure to high glu-
cose. This result is also confirmed by the increase in the expression of
the Forkhead transcription factor 1 (FOXO-1), a direct downstream
product of SIRT1 activity involved in gluconeogenesis, glycogenolysis,
and adipogenesis.” To confirm these results, the expression of the
potassium channel KCNE1 and KCNQI, involved in QT prolongation,
in HOC2 cardiomyocytes cultured in high glucose (33 uM) and pre-
treated with BF-5 m (0.01 — 0.025 — 0.5 pM). Also the expression
levels of mir-1, down-regulating KCNEI, have been analyzed.
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MODULATION OF DIABETIC RETINOPATHY BY
MELANOCORTIN MC1 AND MCS RECEPTOR SUBTYPES
ACTIVATION IN A MOUSE MODEL OF STZ-INDUCED
DIABETIC RETINOPATHY AND RETINAL CELLS CULTURE
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Grieco P.>, Merlino F.%, Perrerti M.*, Di Filippo C.', D’Amico M."
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Diabetic Retinopathy (DR) is the vascular and neural injury of the
retina caused by metabolic disorders in diabetes. In the retinal vascular

45

endothelial cells a protective effect can be exerted by o - melanocyte
stimulating hormone (2-MSH), a modulator of immune-response that
binds to 5 subtypes of G protein—coupled melanocortin receptors
(MCIR-MC5R). A model of streptozotocin-induced diabetic retinopa-
thy (DR) in mice was used in order to characterize the melanocortin
receptor subtypes involved in this protection. Intravitreal injections of
melanocortin receptor agonists/antagonists, fluorescein angiography
(FAG), RT-PCR, western blotting, immunohistochemistry, and ELISA
were performed. 12 weeks after the induction of diabetes. FAG
showed microvascular changes typical of DR in 80% of the mice.
These microvascular changes were also evident after 16 weeks of dia-
betes. Interestingly, intravitreal injections of the MC5 agonist PG-901
at 7.32 £ 2.28 nM showed a significant retina protection, with no
alterations in size, shape and/or course of the retina vessels (Rossi
et al., 2016). In contrast, intravitreal injection of the MC5 melanocortin
receptor antagonist PG20N at 130 nM (Grieco et al., 2008) worsened
the signs of DR captured by FAG. In addition to this structural data
we further aimed at investigating the functionality and integrity of reti-
nal photoreceptors. For this reason, we investigated in primary cell cul-
tures isolated from retinas of C57BL/6 mice, the hypothesis where the
photoreceptors integrity would be preserved by MCS5 receptor agonist
PG-901 in condition of high levels of glucose (25 mM) that simulate
the same pathological conditions of diabetic retinopathy (Baptista
et al., 2015). The cells were first characterized through labeling with
rhodopsin (opsin) and recovering, that show the presence of the pho-
toreceptors in retinal cells. The results claim for high staining of these
two markers in the cells treated with the MC5 agonist PG-901 with
respect to the cells without treatment, and thus with high glucose only.
Moreover, considering that photoreceptor membranes are particularly
rich in polyunsaturated fatty acids and extremely vulnerable to the
oxidative damage induced by free radicals (Varano M, 2007), we
observed that an agonism at MCS5 receptors promotes increased levels
of GPx and MnSOD from retinal cells. In conclusion, the activation of
the melanocortin MCS5 receptor subtype reduces the retinal damage in
a mouse model of STZ-induced retinopathy and in a high glucose-cul-
tured retinal cells it preserves photoreceptors.
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DIFFERENTIAL PROTECTIVE EFFECTS OF BIOLOGICS
AND METHOTREXATE ON VASCULAR INFLAMMATION
AND THROMBOTIC RISK IN A MODEL OF PSORIASIS
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Psoriasis is commonly associated with an increased risk of cardiovas-
cular disease'” beyond that due to traditional risk factors,”> but the
mechanisms responsible for this are unclear. The aim of this study is
to evaluate the effect of psoriasis on vascular inflammation (leukocyte/
endothelium interactions) and on the formation of thrombi, and to
assess the effects of drugs from the major pharmacological families
used to treat psoriasis on both vascular features. We evaluated leuko-
cyte-endothelium interactions using intravital microscopy in a murine
model of psoriasis by topical application of imiquimod. For the study
of thrombosis, we used the well-known ferric chloride model. Clinical
concentrations of anti-TNFo (adalimumab, etanercept, infliximab),
anti-IL-17 (secukinumab), anti-IL-12/23 (ustekinumab) and methotrex-
ate were administered to determine their effect on these cardiovascular
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parameters. Imiquimod-induced psoriasis prompts a significant increase

in leucocyte adhesion to the vascular wall -a sign of vascular alter-

ation- and increases susceptibility to thrombosis. Furthermore, single

administration of clinical concentrations of anti-TNFa and anti-IL-17

drugs prevent leukocyte recruitment by the endothelium and protect

against the onset of thrombosis. Pre-treatment with single doses of

anti-IL-12/23 or methotrexate had no effect on either of these parame-

ters. Our findings endorse the idea that treatment of psoriasis with

some of the currently prescribed biological drugs can have a positive

impact on concomitant manifestations of vascular inflammation. They

also fuel the ongoing debate about the appropriateness of an earlier ini-

tiation of treatment with selected biologics in psoriatic patients at a

high risk of developing cardiovascular disease.

Keywords: psoriasis, thrombosis, biological drugs, adalimumab,

methotrexate, cardiovascular.
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BUTYRATE MODULATES GUT-BRAIN AXIS IN
ANTIBIOTIC-INDUCED INTESTINAL INJURY ASSOCIATED
TO PARKINSON’S DISEASE IN MICE
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Mollica M.P.?, Meli R.", Calignano A.", Raso G.M."
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Early involvement of gut is observed in Parkinson’s Disease (PD) and
symptoms, such as gastrointestinal dysmotility, and digestive disorders,
may precede motor ones.! A recent study demonstrated the link
between gut microbiota alteration in PD patients and a reduction of
bacteria producing short chain fatty acids (SCFAs).> Among these,
butyrate has been shown to improve motor functions when adminis-
tered in PD animals; moreover, it exerts beneficial effects in the gut,
reducing inflammation, improving gut integrity, visceral sensitivity and
intestinal motility. Here, we investigated whether antibiotic-induced
gut alterations are involved in worsening PD symptoms and the effects
of sodium butyrate (BuNa) in modulating brain and gut bidirectional
interplay. In order to induce gut microbiota dysbiosis, mice were trea-
ted with ceftriaxone (CFX, 8 g/kg, per os) for 5 days’; afterwards
mice were injected with 6-hydroxydopamine (6-OHDA, 4 pg/2 pl) in
the right striatum.* Mice challenged with 6-OHDA or with CFX and
6-OHDA were treated with BuNa (100 mg/kg os) once daily for
14 days. Here, we demonstrated the worsening effects of CFX admin-
istration in PD pattern and BuNa capability in improving motor deficit
in both 6-OHDA and 6-OHDA+CFX mice. These behavioural motor
effects were related to BuNa-induced reduction of inflammatory,
oxidative and apoptotic parameters at striatal level. Moreover, we
demonstrated that BuNa improved colonic inflammation and integrity
altered by both CFX and/or 6-OHDA, which mirrored the reduction of

© 2018 The Authors

serum inflammatory mediators. These findings addressed gut alter-

ations as risk factor for PD and BuNa therapeutic potential in limiting

PD progression.

Keywords: Parkinson’s disease, gut-brain axis, short chain fatty acids.
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SODIUM-GLUCOSE COTRANSPORTER-2 INHIBITION
REDUCES ANGIOTENSIN-II INDUCED ABDOMINAL
AORTIC ANEURYSM IN APOLIPOPROTEIN E-KNOCKOUT
MICE

Ortega R.l’z, Collado A.l’z, Selles F.l, Real J.T.l, Sanz M.J.l’z,
Piqueras L. 12
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Objective: Abdominal aortic aneurysm (AAA) is a vascular disorder
characterized by chronic inflammation of the aortic wall." Inhibition of
sodium-glucose cotransporter-2 (SGLT-2) has beneficial outcomes on
the treatment of some metabolic and cardiovascular diseases as dia-
betes and atherosclerosiszg however, the potential direct effect of
SGLT-2 inhibition on AAA remains unknown. This study evaluates
the effect of oral treatment with the SGLT-2 inhibitor, empagliflozin
(1 mg/kg/day and 3 mg/kg/day), on AAA induced by angiotensin-II
(Ang-11) infusion for 28 days in apoE '~ mice.

Approach and Results: Oral treatment with the SGLT-2 inhibitor,
empagliflozin reduced Ang-Il-induced AAA formation in apoE '~
mice. Immunohistochemistry and reverse transcription polymerase
chain reaction analysis demonstrated a significant increase in macro-
phage infiltration, neovessel formation, matrix metalloproteinase-2 and
matrix metalloproteinase-9, chemokine (CCL2 [(C-C motif) ligand 2],
CCLS5 [(C-C motif) ligand 5]) and vascular endothelial growth factor
(VEGF) expression in suprarenal aortic walls of apoE—/— mice
infused with Ang-II, and all were significantly reduced by cotreatment
with empagliflozin. Immunostaining for smooth muscle o-actin and
stains for elastin fiber (Van Gieson) show the degradation of the lam-
ina in the suprarenal aortas of Ang-II infused ApoE -/- and this degra-
dation was significantly reduced by cotreatment with empagliflozin.
Conclusion: SGLT-2 inhibition reduces dissecting AAA formation
induced by Ang-II in apoE—/— mice and may constitute a novel thera-
peutic strategy to prevent AAA progression. This work was support by
grants from the Spanish Carlos III Health Institute from the Carlos III
Health Institute and the Spanish Ministry of Economy and Competive-
ness [PI15/00082][SAF2014-57845-R], and the European Regional
Development Fund (FEDER).
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SAFETY AND EFFICACY OF RIVAROXABAN AFTER INFRA-
INGUINAL SURGICAL REVASCULARIZATION

. 1 . 2
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Background: The anticoagulants can potentially improve patency rate
and limb salvage, but its long-term use is associated to significant
complications such as bleeding and increased mortality. New oral anti-
coagulants such as rivaroxaban can represent an alternative to the stan-
dard vitamin K-antagonists.
Objective: To evaluate the efficacy failure (bypass occlusion and
major amputation) and serious adverse events (major bleeding and
mortality) of rivaroxaban compared to acenocoumarol after infra-ingu-
inal lower limb surgical revascularization.
Material and methods: Retrospective observational study of patients
with peripheral arterial disease submitted to lower limb infra-inguinal
bypass revascularization, who were anticoagulated (acenocoumarol or
rivaroxaban) after hospital discharge. If patients presented revascular-
ization due to other pathology than peripheral arterial disease, coagula-
tion disorder, stroke or acute myocardial infarction in <30 days,
glomerular filtration rate <15 mL/min or hemodialysis were excluded.

Results: 109 patients were included, with a mean age of 64.8 years.

40 (36.7%) patients were treated with rivaroxaban and 69 (63.3%)

patients with acenocoumarol. After 1-year follow-up, patients under

rivaroxaban and acenocoumarol presented comparable amputation rates

(12.5 % vs. 10.1%, P = 0.756), bypass occlusion (22.5% vs. 24.6 %,

P =0.769), and mortality rate (10% vs. 8.7%, P = 0.756). Major

bleeding occurred in 13.8% of patients. In patients with moderate renal

dysfunction the risk of bleeding was higher with acenocumarol com-

pared to rivaroxaban (45.5% vs. 0%, P = 0.028).

Conclusion: Rivaroxaban showed equivalent efficacy to aceno-

coumarol after infra-inguinal bypass revascularization, presenting simi-

lar occlusion, and major amputation and mortality rates. However, in
patients with moderate renal dysfunction with decreased incidence of
major bleeding.
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NLRP3 INFLAMMASOME INHIBITION REDUCES INFARCT
VOLUME, BLOOD-BRAIN-BARRIER BREAKDOWN AND
INFLAMMATION IN CEREBRAL ISCHEMIA
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Cerebral ischemia is the third cause of death and the main cause of
adult disability worldwide. Currently the only pharmacological treat-
ment for acute ischemic stroke is intravenous tissue plasminogen acti-
vator (tPA). However, only 3% of patients benefit from tPA
administration, due to its limited therapeutic window and the risk of
intracerebral hemorrhage. Inflammation in ischemic injury is crucially
mediated by NLRP3 a key component of immune system. In this
study, we investigated the role of NLRP3 in post-ischemic inflamma-
tion, using MCC950, a potent inhibitor of NLRP3 inflammasome. For
that purpose, we used transient middle cerebral artery occlusion
(tMCAO) during 1 hour in mice as a model of cerebral ischemia.
Administration of MCC950 1 h after reperfusion reduced infarct vol-
ume in a dose-dependent manner (1, 3, 10 mg/kg; 53.23%, 50.57%,
107.87%, respectively). As a clinical outcome parameter, MCC950 at
3 mg/kg improved neuro-motor function and reduced expression of
different pro-inflammatory cytokines (IL-1f and TNF-o) and NLRP3
inflammasome component. We observed that tMCAO produced BBB
disruption that was improved in animals treated with MCC950 3 mg/
kg. In MCC950-treated animals, we observed a functional recovery of
endothelial proteins that forms the tight junctions of BBB (VE-cad-
herin, Cd31, ZO-1). From these results we can conclude that i) inhibi-
tion of NLRP3 inflammasome with MCC950 significantly reduces
infarct volume and improve neuro-motor function, and ii) MCC950
preserves BBB integrity through stabilization of the tight junctions.
Hence, the inhibition of NLRP3 may be a promising target in cerebral
ischemia.

Keywords: cerebral ischemia, NLRP3 inflammasome, blood-brain
barrier
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DECREASED GRK2 EXPRESSION IN B-LYMPHOCYTES
FROM INSULIN-RESISTANT OBESE PATIENTS

D’Ocon P.', Monté F.", Bové M.", Noguera M.A., vorra M.D.",
Moreno B., Civera M.?, Real J.°

"Departmento de Farmacologfa y ERI BiotecMed, Universidad de
Valencia, Valencia, Spain; 2Servicio de Endocrinologia, Hospital
Clinico Universitario de Valencia, INCLIVA, Valencia, Spain

Introduction: G protein-coupled receptor kinase 2 (GRK2) plays a
pivotal role as modulator of several cardiovascular and metabolic regu-
latory pathways, as GPCR and insulin signalling cascades, NO
bioavailability and mitochondrial function.! GRK2 is expressed in
peripheral blood mononuclear cells (PBMC) and an increased expres-
sion/activity was observed in PBMC from obese insulin resistant
patients respect to not insulin-resistant lean controls."> However, the
expression of GRK2 in obese patients not insulin resistant has not
been analyzed, nor GRK2 expression in different circulating mononu-
clear cell types.
Aim: To determine in different populations of PBMC from obese
patients, insulin-resistant or not, the changes in the expression of
GRK2.
Methods: Patients were consecutively recruited in the Hospital Clinico
Univesitario de Valencia (Spain). GRK2 expression in T-lymphocytes
(CD45*CD3%), B-lymphocytes (CD45*CD19%), neutrophils
(CD45%SSC-A"e") and monocytes (CD457SSC-A'") from 23 insulin-
resistant (HOMA-IR index >3.2) and 7 not insulin resistant obese con-
trols, was analyzed using a FACSVerseBD.
Results: GRK2 expression in monocytes (81.8 4 2.4%) was signifi-
cantly higher than T-lymphocytes (51.4 £ 3.7%; P < 0.001), B-lym-
phocytes (53.9 £+ 5.3%; P < 0.001) and neutrophils (63.6 £+ 3.4%;
P <0.01) (n=30). Fraction of B-lymphocytes that express GRK2
was lower in insulin-resistant patients (46.59 £ 5.87%) vs controls
(77.88 £ 6.55; P = 0.0099). No changes were found in other cell pop-
ulations. In all patients, a negative correlation was found between the
fraction of B-lymphocytes that express GRK2 and the HOMA-IR
index (P =0.0033 Spearman) or the plasmatic insulin levels
(P = 0.0039 Spearman).
Conclusions: GRK2 expression in B-lymphocytes shows potential as
a therapeutic target related to insulin-resistance in obese patients
Funded by VLC-BIOCLINIC 2016 (07-NDFRC-DOCON-REAL-
2016-B).
Keywords: GRK2, lymphocytes, obesity, insulin resistance
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BLUEBERRY JUICE ATTENUATES LIVER INJURY
PROGRESSION IN A RAT MODEL OF DIET-INDUCED
PREDIABETES
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André M.A3, Cavadas C.**, Pintado M.M.°, Reis F.'
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Blueberries bioactive compounds have recognized benefits on metabolic
disorders'?; however, the effects of blueberry juice (BJ) against progres-
sion from prediabetes to diabetes are completely unknown. This study
aimed to evaluate the impact of BJ on the evolution of metabolic dysreg-
ulation, with a major focus on hepatic tissue, using a prediabetic animal
model. Prediabetic male Wistar rats (8 weeks old) were developed by
ingestion of an high-sucrose diet (HSu, 35%) for 9 weeks (W9).2 In
order to aggravate the prediabetic state, animals were submitted to a
high-fat diet (HF, 60% calories from fat) for further 14 weeks (HSuHF)
(W23). BJ were given orally at 9 weeks after HSu diet consumption, as
a preventive strategy (between W9 to W23) (according to Figure 1). At
each time-point, glycemic, insulinemic and lipidic profiles were
assessed; markers of redox status were analysed on serum and liver tis-
sue. Hepatic characterization in terms of morphology, echogenicity,
fibrosis/steatosis and mitochondrial function were evaluated by ultra-
sonography, histochemical staining techniques and bioenergetics assays,
respectively. HsuHF rats displayed metabolic dysregulation as well as
hepatic focal steatosis and liver mitochondrial bioenergetics deficits.
Notably, BJ treatment (HsuHF/BJ group) improved glucose tolerance,
insulin sensitivity and hypertriglyceridemia along with an amelioration
on hepatic histomorphological and functional features as seen by
improved steatosis and mitochondrial function.

Overall, this work provides novel evidence on BJ ability to prevent the
aggravation of prediabetes induced by Hsu/HF diet with notable bene-
fits on hepatic tissue, although the precise mechanisms should be fur-
ther explored.

Keywords: Prediabetes, liver injury, blueberries, preventive strategy
Support: Project CENTRO-01-0145-FEDER-000012-Healthy A-
2ing2020; FCT/COMPETE (UID/NEU/04539/2013, PhD Grant SFRH/
BD/109017/2015 and POCI-01-0145-FEDER-007440), Sociedade Por-
tuguesa de Diabetologia and COAPE.
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Figure 1 Diagram of experimental groups and protocol design. BJ:
Blueberry juice (25 g/kg-BW/day); HSu: High-sucrose (35% of
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sucrose solution); HF: High-fat diet (60% calories from fat); : Animals
sacrifice / blood and tissues collection; Blueberry fruit (Vaccinium
corymbosum L.) — Liberty variety (supplied by COAPE - Mangualde).
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EFFECT OF PALMITOYLETHANOLAMIDE (PEA) ON
MODULATION OF MITOCHONDRIAL FUNCTION IN IN
VIVO AND IN VITRO MODELS OF INSULIN RESISTANCE
AND OBESITY

Annunziata C.l, Pirozzi C.], Cavaliere G.z, Lama A.', Izzo A.N.',
Trinchese G.%, Russo R.", Calignano A.', Raso G.M.", Mollica M2
Meli R."
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Mitochondrion is the driving force of cellular metabolism, where
energy is released, oxygen is consumed, and water and carbon dioxide
are produced.” Our previous data demonstrated the capability of PEA,
a PPAR-o agonist; in modulating feeding behavior, food intake and
body weight in ovariectomized an mild obese rats.” Here, we evaluate
PEA effect on energy metabolism and mitochondria function in an
in vitro and in vivo models of insulin resistance and obesity. After ten
weeks of feeding with standard diet (STD) or diet-induced obesity
(DIO), a subset of DIO mice were treated with PEA (30 mg/kg/day,
0s) (DIO-PEA) for eight weeks. At the end of the treatment, the ani-
mals were caged into a calorimeter: PEA enhanced energy metabolism,
promoting an increase in lipid catabolism (RQ~20.7). Consistently, his-
tological liver section from DIO-PEA mice showed a lower lipid con-
tent than DIO group, as confirmed by Red Oil ORO staining. In
isolated liver mitochondria, PEA induced CPT1 activity, a downstream
shuttle of long chain-fatty acid-Acyl CoA, increased oxygen consump-
tion rate and reduced mitochondria efficiency, measured polarographi-
cally by a Clark-type electrode. Furthermore, PEA balanced the redox
state, inducing aconitase and SOD activity. To address PEA effective-
ness on cell respiration, MitoStress assay was performed in HepG2
cells by Seahorse analyzer. Cell PEA stimulation (I pM) recovered
palmitic acid-induced mitochondrial dysfunction,® reducing mitochon-
drial efficiency and enhancing proton leak. Altogether, these data indi-
cated that PEA promotes metabolic flexibility, glucose and lipid
metabolism in in vitro and in vivo models of metabolic impairment
induced by fatty acid overload.
Keywords: Mitochondria, bioenergetics, metabolic impairment, obe-
sity, PPAR-o agonist
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TARGETING METABOLIC AND ENDOTHELIAL
FUNCTIONS: THE ROLE OF ALDH2
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Endothelial cell (EC) metabolism only recently entered the field of
angiogenesis as an important player with numerous questions remain-
ing to be addressed.! ECs generate most of their energy anaerobically,
but they have an extensive mitochondrial network and consume oxy-
gen. As cells are exposed to oxidative stressors, mitochondria are cap-
able of drawing upon a ‘reserve capacity’. Aldehyde dehydrogenases
(ALDHs) are a family of NADP*-dependent enzymes that catalyze the
oxidation of aldehydes. ALDH?2 is responsible for the metabolism of
acetaldehyde and other toxic aldehydes, as 4-hydroxynoneal (4-HNE).
In conditions in which lipid peroxidation products and reactive oxygen
species (ROS) are accumulated, endothelial cells become dysfunctional
significantly contributing to the progression of vascular-dependent dis-
eases. We recently demonstrated that the detrimental effects of AP
peptides are associated with accumulation of 4-HNE.> We aimed to
investigate the role of ALDH2 on HUVECSs bioenergetic properties
and whereby inhibition of ALDH2 affects endothelial functions. To
this end we defined mitochondrial function using extracellular flux
analysis to determine rates of O, consumption in HUVECs silenced
for ALDH2 (siALDH2). Next we determined the involvement of
ALDH2 activity on endothelial functions, such as cell proliferation and
migration in siALDH2-HUVECs. Preliminary results suggest that
ALDH?2 silencing reduces mitochondrial respiration and reserve capac-
ity. ALDH2 silencing correlates with modification of cell morphology
associated with impairment of endothelial functions. These results doc-
ument the relevance of ALDH2 to the progression of endothelial dys-
function in vascular diseases and highlight that molecules targeting
this enzyme might have a potential clinical application.

Acknowledgment: work was supported by Associazione Ricerca sul

Cancro (AIRC IG 15443) and by Prin - Bando 2015 (Prot.

20152HKF3Z).
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EFFECTS OF QUERCETIN AND RUTIN ON THE IL-6
RELEASE

Zaragozad C., Villaescusa L., Zaragozd F.

Biomedical Sciences Department, Alcala University, A-2 km 33 600.
Madrid, Spain

It is widely known nowadays the important role of inflammation
events on the cardiovascular diseases. Many studies support that differ-
ent levels of inflammation appear in every step involved in the arte-
riosclerotic process; therefore this process has some inflammation
event characteristics such as cytokines expression and chemotactic fac-
tors. Previous experiments carried out with selected flavonoids showed
those products inhibited the release of some pro-inflammatory cytoki-
nes like IL-1f and TNF-o. In these assays we tested with the same
products, the inhibition of IL-6, another pro-inflammatory cytokine.
Material/Methods: Whole blood aliquots extracted from 10 healthy
volunteers were incubated with quercetin and rutin, both to 0.5 mM
and 1 mM concentration. Lipopolysaccharide (LPS) was added for
inducing pro-inflammatory cytokines release. Samples were centrifuged
and supernatant was collected in order to measure the IL-6 secretion
from monocytes using specific immunoassay techniques. Results: LPS
(10 mg/ml) induced a significant increase on the IL-6 release
(532.2 pg/ml+3.17) compared to control values (3.9 pg/ml+0.01).
This production was inhibited by quercetin at 0.5 mM and 1 mM con-
centrations, but in never case by rutin. IL-6 inhibition mean for quer-
cetin 0.5 mM was 62.9 pg/ml+0.98 and for quercetin 1 mM was
24.8+ 0.53. Conclusion: The effect of both flavonoids is completely
different. It could be due to the differences of their chemical structures.
However these studies suggest quercetin could have a potential thera-
peutic use in the inflammatory processes of cardiovascular disease.
Keywords: quercetin, rutin, IL-6, pro-inflammatory cytokines
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ANNURCA POLYPHENOLIC EXTRACT RELAXES HUMAN
CORPUS CAVERNOSUM VIA NITRIC OXIDE AND
HYDROGEN SULFIDE
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Among fruits, apples have historically shown medicinal properties.
“Annurca” is the only apple cultivar native to Southern Italy and forms
about 60% of Campania region and 5% of national apple production.'
Recently, a nutraceutical product (AppleMetS®, AMS) containing an
Annurca polyphenolic extract has been formulated.” The data reported
in a clinical trial assert that AppleMet formulation can effectively cor-
rect lipid profile in humans resulting suitable for the treatment of
mildly hypercholesterolemia.”> Here, we have investigated the possible
vasoactive effect of the AMS in human corpus cavernosum (HCC)
strips. A curve-concentration effect of AMS (10 pg/ml-2000 pg/ml)
was performed on stable tone of phenylephrine. The AMS relaxed in
endothelium-dependent manner HCC strips and this effect was signifi-
cantly reduced by L-NAME (eNOS inhibitor) or wortmannin (inhibitor

© 2018 The Authors

of eNOS phosphorylation, p-eNOS). Interestingly, the relaxant effect

of AMS was also reduced by blocking cysthationine-B-synthase (CBS)

and cysthationine-y-lyase (CSE), both enzymes deputed to hydrogen

sulfide (H,S) biosynthesis. H,S, together with nitric oxide, is a gaso-

transmitter that relaxes HCC contributing to the penile erection.® Since,

H,S phosphorylates eNOS* we have incubated the fresh tissue with

AMS at (0.5-1000-1500 pg/ml) in order to evaluate the eNOS phos-

phorylation. The incubation caused a trend of increase in eNOS/

peNOS ratio. Basing on these data, we can hypothesized that AMS

elicits a transient increase in H,S production that in turn phosphory-

lates eNOS causing relaxation of human tissue. Therefore, the AMS

may ameliorate the vascular function in HCC suggesting a general

improvement in the vasculature within the body.

Keywords: human corpus cavernosum, annurca polyphenolic extract,

nitric oxide, hydrogen sulfide
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Introduction: Sideritis hyssopifolia has been shown to possess antiox-
idant properties, a key factor in reducing chronic diseases like cancer.
In this study, the effects of the ether, methanol and chloroform extracts
obtained from the aerial parts of Sideritis hyssopifolia, on cell viability
in human prostate cancer PC-3 cells, using MTT assay have been eval-
uated.

Material and Methods: PC-3 cells were seeded (10%cells/well) in
100 puL of culture medium. After 24 h, the cells were treated with
200 pL of each extract dissolved in culture medium and incubated at
37 °C for 24, 48 and 72 h. Control- treated (0.1% DMSO) cell and
control-untreated cell were incubated with culture medium. At the end
of treatment the medium was removed, cells were washed with PBS,
and of were added 100 puL MTT solution (5 mg/mL). After 3 h incu-
bation, the formazan crystals were solubilized in 50 pL of SDS (20%)
and the plates were incubated overnight at room temperature. The
absorbance was measured at 560 nm.

Results: The results were expressed as the percentage of viable cells
in comparison with the control cells, for which the cell viability was
100%. The percentage of cell viability tested at 24, 48 and 72 h were
for ether extract: 70.284, 50.249 and 20.382; for methanol extract:
72.438, 55.333 and 26.443 and for chloroform extract: 67.566, 65.419
and 14.242, respectively.

Conclusions: PC-3 cells exhibited a time-dependent inhibition of the
cell viability. The highest inhibition of the cell viability was observed
for chloroform extract at 72 h.

Keywords: Sideritis hyssopifolia, PC-3, viability cell, MTT assay
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EFFECT OF A MILK-BASED FRUIT BEVERAGE ENRICHED
WITH PLANT STEROLS AND GALACTO-
OLIGOSACCHARIDES IN A MURINE COLITIS MODEL
INDUCED BY DEXTRAN
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In this research we have evaluated the effect of an milk-based fruit
(MBF) beverage enriched in phytosterols (PS, 1 g/100 mL) and forti-
fied with galacto-oligosaccharides (GOS, 2 g/100 mL) on the preven-
tion/induction/remission in murine experimental model of chronic
colitis induced with dextran sodium sulfate (DSS).! MFB was adminis-
trated to mice orally (0.2 mL, p.o) every day by gavage to achieve a
PS and GOS doses of 35 and 90 mg/kg, respectively. Female mice
(C57BL/6) received four cycles of DSS (2% w/v). The animals were
assigned randomly to one of four treatment groups: control (drinking
water), control + MBF (drinking water, + 0.2 mL MBF), DSS group
(DSS in drinking water) DSS + MBF group (DSS in drinking water +
0.2 mL of MBF). Severity of colitis was assessed using Disease Activ-
ity Index (DAI), checking body weight, stool consistency and gross
rectal bleeding three times a week. Mice were sacrificed at day 56 by
cervical dislocation, and their colons were removed. Colon lengths,
histology studies and myeloperoxidase (MPO) activity were deter-
mined. Oral gavage of MFB to healthy animals do not showed any
toxic effects. However, administered to colitic animals treated with
DSS, MFB did not prevent colitis onset nor reduced the severity of the
disease, even worsened clinical and histological remission. Although
some reports indicate the beneficial effects of bifidobacteria-fermented
milk containing GOS or the efficacy of PS in inflammatory bowel dis-
ease,” our results do not support a positive effect of this combination
in ulcerative colitis induced by DSS.

This work (Project AGL2015-68006-C2-1-R) has been financed by
MINECO and FEDER. G.L.-G. holds a grant from the Generalitat
Valenciana (ACIF/2016/449).

Keywords: milk-based fruit, plant sterols, galacto-oligosaccharides,
mouse, chronic ulcerative colitis
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OLIVE OIL PRESERVES INTESTINAL BARRIER FUNCTION
AND INTRAEPITHELIAL LYMPHOCYTES IN HIGH-FAT
DIET-INDUCED OBESE MICE
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Obesity causes intestinal barrier dysfunction and immune cell alter-
ations. Intraepithelial lymphocytes (IELs) play important roles in
intestinal mucosal immunity. Although olive oil is known to modulate

51

the functions of immune cells, there has been no information about
how it affects immunological functions of IELs and mucosal barrier
integrity. The aim of this work was to investigate the possible effect of
olive oil on IEL subsets and intestinal barrier function in high-fat diet-
induced obese mice. Thirty-six C57BL/6 mice were divided into one
of three diets: (I) control diet (low fat diet, LFD), (II) cow’s milk
cream (saturated fatty acid-enriched high-fat diet, SFA-HFD), and
refined olive oil (monounsaturated fatty acid-enriched HFD, MUFA-
HFD). After 8 weeks of diet, intestinal epithelium was isolated. IELs
and mucosal barrier integrity were analysed by FACS, RT-qPCR, WB,
and ELISA. SFA-HFD decreased intestinal claudin-I protein expres-
sion, increased inflammatory cytokine protein and gene expression,
and promoted intestinal immune cells recruitment. Olive oil increased
claudin-I protein expression, reduced intestinal inflammatory and
immune profile. Moreover, olive oil preserves natural IEL alterations
in contrast to SFA-HFD, which lead to increases induced IELs. These
exciting findings open new opportunities for developing novel nutri-
tional strategies with olive oil as the principal dietary source of oleic
acid to prevent development and progression of obesity-related inflam-
mation. However, further investigations are required to elucidate the
molecular mechanism of olive oil on IELs.

Keywords: olive oil, gut, intraepithelial lymphocyte, obesity
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CENTELLA ASIATICA AND BEESWAX AGAINST
OSTEOARTHRITIS PAIN: EFFICACY OF INTRA-
ARTICULAR INJECTIONS OF NATURAL MOLECULAR
COMPLEXES
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The intra-articular injection of corticosteroids and hyaluronic acid dis-
plays only short-term benefits (pain and stiffness reduction) in patients
with osteoarthritis (OA). This study was aimed to evaluate the efficacy
of intra-articular injections of a natural complexes of phenols, tannins
and polysaccharides obtained from Centella asiatica and beeswax in
an OA animal model. OA was induced by injecting monosodium
iodoacetate (MIA, 2 mg/25 pl) into-tibiotarsal joint space. One week
after injury, 20 pl of Centella asiatica hydroalcoholic fraction 2 mg/
ml, beeswax hydroalcoholic fraction 2 mg/ml alone or their mixture
were intrarticularly injected. Behavioural measurements and histologi-
cal evaluation were performed 14, 30 and 60 days after injection. The
effect was compared with that induced by triamcinolone acetonide
100 pg/20 pL. On days 14 and 30, rats treated with Centella asiatica
showed a significant prevention of pain threshold alterations (Paw-
Pressure test), reduction of postural unbalance (Incapacitance test) and
improvement of motor coordination and activity (Beam-Balance test
and Animex test, respectively) with respect to MIA + vehicle group.
Beeswax, the mixture Centella asiatica+ beeswax and triamcinolone
acetonide significantly reduced pain as well as postural unbalance but
with a lower efficacy than Centella asiatica. Histological analysis of
the tibio-tarsal joint showed a significant reduction of tissue damage in
Centella asiatica-treated animals. The effect is comparable to that
obtained with triamcinolone acetonide. The mixture Centella asiatica
+ beeswax induced a less intense effect whereas beeswax fraction
showed a lower efficacy. In conclusion, the intra-articular administra-
tion of Centella asiatica hydroalcoholic fraction appears a suitable
treatment for OA.

Keywords: Centella asiatica,
osteoarthritis, articular pain

beeswax, intra-articular injection,
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BREASTFEEDING: RESULTS FROM THE HERBAL
SUPPLEMENTS IN BREASTFEEDING INVESTIGATION
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Aims: Use of complementary and alternative drugs (CADs) during
breastfeeding is commonly increasing, mainly due to their presumed
higher safety compared to traditional medications. Indeed, CADs can
cause serious adverse effects, and high-quality evidence supporting
their use during lactation is limited. In Italy, specific investigations on
the attitude of lactating women towards CADs are lacking. The Herbal
supplements in Breastfeeding InvesTigation (HaBIT) aimed to explore
the attitudes and knowledge on CADs among lactating women.
Methods: A web-based survey was conducted over a six-years period
among lactating women resident in Tuscany (Italy). Data on lactating
behavior, CADs use during pregnancy or breastfeeding, and women
knowledge about CADs’ efficacy and safety were collected.

Results: 388 lactating women answered the questionnaire; the major-
ity of them were primiparae with high education level. Two-hundred
and four women declared to have been CADs users during breastfeed-
ing. Moreover, the 61 and 48% of subjects reported CADs use also
before and during pregnancy. A significant proportion of subjects were
unable to correctly identify the type of CADs they were using. The
73% of women were convinced that CADs had higher or comparable
safety than conventional medications; nevertheless, 65% of women
admitted to have no scientific information about the potential risks of
CADs, and 14 CADs users reported to have experienced side effects.
Conclusions: These results claim the necessity that healthcare provi-
ders amplify their role to increase nursing women’ awareness about
CADs. Further research is needed to support the evidence base of non-
pharmaceutical approaches for symptom control during breastfeeding.
Keywords: herbal medicine, pregnancy, breastfeeding, complementary
medicine, adverse drug reactions
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SYNTHESIS AND ANTI-INFLAMMATORY ACTIVITY OF
NOVEL HISPANOLONE DERIVATIVES VIA INHIBITION OF
NF-xB SIGNALING AND/OR INFLAMMASOME PATHWAYS

Cuadrado 1., Gonzdlez-Cofrade L. ! Estévez-Braun A.z, Hortelano S.3,
de las Heras B."

'"Departamento de Farmacologia, Farmacognosia y Botanica, Facultad
de Farmacia, Universidad Complutense de Madrid, Madrid, Spain;
’Instituto Universitario de Bio-Orgénica “Antonio Gonzélez”.
Universidad de La Laguna, Tenerife, Spain; *Unidad de Terapias
Farmacoldgicas, Instituto de Investigaciones en Enfermedades Raras
(IIER), Instituto de Salud Carlos IIT (ISCIII), Majadahonda, Madrid,
Spain

Inflammation is a crucial host response triggered by invading patho-
gens and injured tissue. Recent studies have highlighted the critical
role of NLRP3 inflaimmasome in the inflammatory response.

© 2018 The Authors

Diterpenes are bioactive natural products with great therapeutic poten-
tial and are considered very promising starting points for the develop-
ment of new therapeutic agents. In this study, a series of novel
hispanolone derivatives (N1-N17) were synthesized and evaluated for
potential anti-inflammatory activity in J774A.1 macrophages, focusing
on their potential as inhibitors of classical inflammatory pathways
(NF-xB) and/or inflammasome activation. Macrophages were activated
with lipopolysaccharide (LPS) alone or LPS + nigericin in the absence
and presence of diterpenes. Compounds N2 and N5 were cytotoxic as
revealed the MTT assay . Inhibitory effects of the non-toxic com-
pounds on nitric oxide (NO) were evaluated and derivatives N1, N11
and N12 were selected. N1 and N12 showed the most potent anti-
inflammatory effects with significant inhibition of NOS-2 and COX-2
gene expression at the transcriptional level. Inflammatory cytokines
(IL-6, TNF-o,, IL-18, IL-12, IL-10, KC and IP-10) were downregulated
in the presence of the compounds. Moreover, the phosphorylation of
ERK1/2, p38 and JNK were reduced by pre-incubation with these
compounds. Non-toxic hispanolone derivatives were also evaluated on
the inflammasome pathway. Significant inhibition of IL-1f and cas-
pase-1 expression were observed in the presence of compounds N9,
NI10 and N16. In conclusion, preliminary results show the promising
anti-inflammatory effects of some hispanolone derivatives acting on a
dual level: inhibiting classical inflammation signaling or downregulat-
ing the inflammasome pathway.

Keywords: diterpenes, NF-kB, inflammasome, macrophages
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GPETAFLR, A NOVEL BIOACTIVE PEPTIDE FROM
LUPINUS ANGUSTIFOLIUS L. PROTEIN HYDROLYSATE,
REDUCES OSTEOCLASTOGENESIS

Carmen Millan-Linares M., Lemus-Conejo A.%, Pedroche J.\, Yust
M.M.l, Millan F.l, Montserrat-de la Paz S.”

!Plant Protein Group, Instituto de la Grasa, CSIC. Ctra. de Utrera Km.
1, 41013 Seville, Spain; 2Depamnent of Medical Biochemistry,
Molecular Biology, and Immunology, School of Medicine,
Universidad de Sevilla, Av. Dr. Fedriani 3, 41071 Seville, Spain

Highlights:

e GPETAFLR reduced TRAP activity and the expression of osteo-

clast marker genes.

e GPETAFLR increased the release of anti-osteoclastogenic

cytokines (IL-4 and IL-10).

e Lupinus angustifolius L. may prevent osteoclast-related diseases.
The effect of GPETAFLR, a novel peptide isolated from Lupinus
angustifolius L. protein hydrolysate (LPH), on osteoclast differentiation
and maturation was investigated. Human osteoclasts generated from
circulating monocytes were used to analyse the effects of GPETAFLR
(50-100 pg/mL) on osteoclastogenesis using TRAP reaction, RT-
gPCR, and ELISA procedures. LPS enhanced TRAP activity and the
expression of osteoclast marker genes (TRAP, OSCAR, RANK, and
CATHK) while downregulated the expression of OPG gene in human
monocyte-derived osteoclasts. These effects were reduced with GPE-
TAFLR. Moreover, LPS increased the release of osteoclastogenic
cytokines (TNF-a, IL-1f, and IL-6) meanwhile GPETAFLR increased
the release of anti-osteoclastogenic cytokines (IL-4 and IL-10) in the
medium of human monocyte-derived osteoclasts. For the first time, we
show that plant peptides from lupine protein hydrolysates have anti-
osteoclastogenic activity. These exciting findings open opportunities
for developing nutritional strategies with Lupinus angustifolius L. as
dietary source of plant proteins, notably GPETAFLR, to prevent devel-
opment and progression of osteoclast-related diseases.

Keywords: Peptide, protein hydrolysate, Lupine, osteoclast, osteo-
porosis
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APORPHINE, 1-BENZYLISOQUINOLINE AND
PHENANTHRENE ALKALOIDS AS D,-DOPAMINERGIC
LIGANDS

Vila L.l’z, Moreno L.2, Silva A.G.3, Castro M.3, Loza M.I.3, Sanz
M.J.l‘z, Cortes D.z, Cabedo N.'*

"Health Research Institute — INCLIVA, Valencia, Spain; ’Biofarma
Research Group (GI-1685), Universidad de Santiago de Compostela,
Galicia, Spain; 3Pharmacology Department, Universidad de Valencia,
Valencia, Spain

Introduction and Objectives: Among isoquinoline (IQ) alkaloids,
aporphines and 1-benzyl-IQ have attracted considerable attention
because of their numerous biological activities, including dopamine
receptor (DR) agonism (antiparkinsonian)' and antitumor,” as well as
anti-diabetic, anti-obesity and anti-hyperlipidemic effects by inhibition
of the peroxisome proliferator-activated receptor (PPAR)y.®> Phenan-
threnes, biogenetically derived from aporphines, represent a small
group with antioxidant, antiplasmodial, antimicrobial* and cytotoxic
effects as well as their inhibitory action on platelet aggregation and
leukocyte-endothelial cells interactions.” DR, mainly the D,R-like, are
implicated in several central nervous system disorders including
Parkinson’s disease and psychosis (schizophrenia), among others. The
aim of this study was to synthetize series of aporphines and 1-benzyl-
IQ and phenanthrenes, as potential D,R ligands.

Material/Methods: 1Q nucleus was obtained by Bischler-Napieralski
cyclodehydration, aporphine by direct arylation of a brominated ben-
zyl-IQ, and phenanthrene system by Hofmann degradation. Com-
pounds were tested in vitro for their affinity towards DR by
radioligand binding assays in rat striatum.® and then, the most active
compounds at human D,R stably transfected in CHO-K1 cells.
Results: Aporphine 1 and 1-benzyl-IQ 2 were able to displace selec-
tive radioligands into nanomolar range in rat striatum and hD,R.
Conclusions: Aporphines and 1-benzyl-IQ could be potential candi-
dates in the treatment of dopaminergic disorders. Funding: This study
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was supported by grants SAF2014-57845-R, SAF2017-89714-R and
CP15/00150 from the Spanish Ministry of Economy and Competive-
ness and Carlos IIT Institute of Health (ISCII), co-funded by the Euro-
pean Regional Development Fund. Nuria Cabedo holds a Miguel
Servet-I contract funded by the ISCIII, co-funded by the European
Social Fund.

Keywords: Aporphines, phenanthrenes, 1-benzylisoquinolines, dopa-

mine, synthesis
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NOVEL IMIDAZOLINE 12 RECEPTOR LIGANDS FOR
COGNITIVE DECLINE TREATMENT
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A common symptom in age-related neurodegenerative diseases, such
as Alzheimer’s disease (AD) and Parkinson’s disease (PD), is a pro-
gressive cognitive decline. Moreover, cognitive deficits are also a
cross-diagnostic symptom of many neuropsychiatry disorders, such as
depression, schizophrenia, among others. Overall, brain disorders are
an increasing burden on the health systems and the society as a whole
because no truly effective pharmacological treatments are currently
available. Imidazoline 12 receptors (I2-IR), which have been directly
shown to be altered in the brain of patients with cognitive deficits, will
be considered as a new pharmacological target. MCR5 and MCRY,
selective I12-IR ligands were administered to SAMPS8 mice (5 mg/kg/
day added to drinking water). The SAMPS treated groups showed an
improvement in cognitive and short and long learning capabilities mea-
sured through Novel Object recognition test (NORT) depicted a benefi-
cial effect on hippocampal memory processes. Moreover, 12-IR ligands
treatment prevents synaptophysin loss in SAMP8 mice. H,O, and IL1-
B Tnfo expression were also diminished in brain tissue of treated mice.
The increase in gene expression for Adam10 and Neprilysin, and s-
APPa protein levels confirm a potentiation of non-amyloidogenic path-
way. In addition, a significant reduction in tau phosphorylation in
Serd04 was determined in treated SAMP8. In conclusion, altogether
these results demonstrate the neuroprotective role for these new 12-IR
ligands being promising therapeutic agents in brain disorders and age-
related neurodegenerative diseases. To our knowledge, this work is the
first experimental evidence demonstrating the possibility to use 12-IR
as a pharmacological target for cognitive impairment.
This study was supported by Ministerio de Economia y Competitividad
of Spain SAF2016-33307 and SAF2014-55903-R. C.G.F., E.V., C.E.
and M.P. belong to 2017SGR106 (AGAUR, Catalonia). J.A.G.-S. is a
member emeritus of the Institut d’Estudis Catalans (Barcelona, Catalo-
nia).
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loid, tau, inflammation
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STUDY OF 3-BENZYLIDENPHTHALIDES WITH POTENTIAL
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Parkinson’s disease (PD) is the second most important progressive and
irreversible neurodegenerative disorder of unknown aetiology. The cur-
rent available treatment of PD is only symptomatic, and it is not able
to stop the progression of this disease." In this study we have evalu-
ated changes in locomotor activity of previously (18 h) reserpinized
mice (1.25 mg/kg, i.p.) treated with levodopa + benserazide (LD+BZ
100:25 mg/kg, i.p.) and one of four new molecules —B-020, B-090, B-
1380, MeBF- (10 mg/kg, i.p.) with benzylidenphthalide structure (Fig-
ure 1) that have exhibited a potent in vitro MAO-B inhibition (ICs, B-
020: 62.26 nM; ICs5y B-090: 0.65 nM; ICsy B-1380: 5.20 nM; ICs,
MeBF: 8.0 nM ), or reference drug (selegiline 10 mg/kg, i.p.).
Changes in locomotor activity were evaluated using a video computer-
ized system (Noldus Ethovision, Wageningen, Netherland). Addition-
ally, the theoretical physicochemical properties of the new molecules
were evaluated with the Molinspiration program (http://www.molinspi
ration.com/).
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Figure 1 General structure of 3-benzylidenphthalides.
These new molecules do not violate Lipinski’s rule of five although
we have observed differences compared to selegiline. These molecules
have higher molecular weight, logP and TPSA (more than ten times
higher) than the selegiline but similar volume. Locomotor activity was
increased in mice treated with LD+BZ and selegiline (10966.56 cm/
h £ 99330, p<0.01) vs. vehicle treated animals (1288.21 cm/
h + 250.78). Unfortunately, the new molecules did not increase loco-
motor activity significantly (B-020: 2257.61 cm/h £ 392.86; B-090:
2596.02 cm/h £ 648.71; B-1380: 2262.58 cm/h £ 594.21; MeBF:
1618.54 cm/h £ 249.10).
Keywords: Parkinson’s disease, MAO Inhibition, locomotor activity
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EFFECTS OF DAD3R BLOCKADE ON DA TRANSPORTER
(DAT) AND DA D3 RECEPTOR (DAD3R) EXPRESSION IN
THE MOUSE NUCLEUS ACCUMBENS (NAC) AFTER
COCAINE PRIMING-INDUCED REINSTATEMENT OF
COCAINE SEEKING BEHAVIOUR

Victoria Milanés M., Guerrero R., Hidalgo J.M., Luisa Laorden M.,
Nunez C.

Group of Cellular and Molecular Pharmacology, Faculty of Medicine,
University of Murcia-IMIB

Cocaine is a commonly abused stimulant that enhances DA neurotrans-
mission through its ability to block DAT, which is responsible for the
reuptake of extracellular DA into presynaptic terminals. On the other
hand, relapse is a major issue in drug addiction treatment, and impor-
tantly, DAD3R subtype has attracted attention as a potential target for
controlling the effects of stimuli that induce reinstate extinguished
drug-seeking behaviour." Recently, it has been proposed that DAT
activity may be under the control of DAD3 autoreceptors that would
modulate cocaine effects.”
Aims: The present study investigated whether SB-277011-A, a selec-
tive DAD3R antagonist, attenuated conditioned place preference (CPP)
to cocaine elicited by priming injections of the drug in, as well as the
changes in DAT and DAD3R in the NAc of C57 male mice.
Methods: Groups of mice were conditioned with cocaine (25 mg/kg
i.p. for 4 days). Animals received drug suppression by CPP paradigm
twice a week for, approximately, eight weeks. Then, we evaluated the
effects of SB-277011 (24 and 48 mg/kg i.p.) administration on DAT
and DAD3R expression in the NAc after CPP reactivation induced by
cocaine priming (12.5 mg/kg i.p.).
Results: Cocaine priming-induced reinstatement was accompanied by
an increase of DAD3R expression in the NAc, which was blocked by
administration of SB-277011-A. Additionally, cocaine priming induced
a decrease of DAT levels that was not modify by SB-277011-A pre-
treatment.
Conclusions: Present data suggest that alterations in DAD3R and
DAT expression may be involved in cocaine reinstatement.
Keywords: Cocaine addiction, reinstatement, dopamine D3 receptor
(DAD3R), DAT, NAc
Supported by grant SAF 2013-49076-P (MINECO, Spain).
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Parkinson’s disease (PD) is the second most prevalent neurodegenera-
tive disease. Current dopamine-replacement strategies provide symp-
tomatic relief, however, their effectiveness wear off over time and
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their prolonged use leads to disabling side-effects in PD patients.
Besides, selegiline and rasagiline, two known irreversible MAOI-B,
Recently the EMA has approved the reversible safinamide.' The activ-
ity of MAO-B increases with age. The hydrogen peroxide released by
the action of MAOs produces neurotoxic free radicals and other inter-
mediate metabolites in the metabolism of dopamine that favour neuro-
toxicity and death by apoptosis.> Due to the limited number of
MAOIs-B in clinical practice and their importance, many research
efforts continue to be directed towards the development of new drugs
with this mechanism of action. In recent years, our group has evalu-
ated more than a thousand new coumarin derivatives, confirming that
this suitably substituted structure is an adequate synthon for obtaining
new reversible MAOIs-B, which in some cases also have neuroprotec-
tive properties.’
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In this work, we present the results of MAOI-B activity in vitro and

in vivo, in hypokinetic mice treated with reserpine, of four selected

coumarin derivatives. Molecules 3 and 4 (100 mg/Kg) exhibited

in vivo effects similar to those of selegiline (10 mg/Kg) in all parame-

ters studied (locomotor activity, speed, % total movement).

Keywords: Parkinson’s disease, MAO-B inhibitors, coumarin
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Dopamine plays a key role in numerous CNS processes including
motor control and response to reward-associated stimuli. Dopamine
acts on specific receptors belonging to the G protein-coupled receptor
(GPCR) family, which are categorized in two groups: Dj-like (D;R
and DsR) and D»-like (DR, D3R and D4R). It has been demonstrated
that many of the GPCRs are associated as homodimers, heterodimers
and higher order oligomers in vivo, which are important for signal
transduction and cross-talk between GPCR pathways. Recently, it has
been described the existence of several heterotetrameric complexes,
such as the constituted by A;sR and D,R homodimers, which
heteromerize through the transmembrane domain (TM) 5. In this study,
we have demonstrated the formation of D,R homodimers through
TM6 interface. Using computer modeling, we have predicted the dis-
tance between the orthosteric binding pockets of the two protomers in
the homodimer and synthetized spiperone-based bivalent ligands. By
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radioligand binding assays, we have determined the affinity of the
monomeric and dimeric ligands, obtaining a significant better affinity
of the bivalent ones. Furthermore, this differential affinity was abol-
ished by the treatment with D,R TM6 peptide, which disrupts de
homodimer. These results demonstrate that our bivalent ligands are
able to bind simultaneously to both receptors within the homodimer.
Our bivalent ligands set the basis for the synthesis of agonist- or ago-
nist/antagonist-based bivalent ligands useful for disease-treatments.
Furthermore, they open the possibility of using them as a homodimer
detection tool in tissues and also for the design and synthesis of
tetravalent ligands to detect D,R heterooligomers.

Keywords: GPCR, bivalent ligand, dopamine receptor, homodimer
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Traumatic brain injury (TBI) is a frequent serious problem and its con-
sequences are unknown. In this context, neuroinflammation that takes
place after TBI plays a key role in the development of secondary
lesions, which can become chronic.! Thus, the main aim of this study
is to validate inflammation-related biomarkers in TBI patients. Further-
more, we analyze in vitro and in the mice model “Closed Head Injury”
(CHI) the inflammatory routes that participate in TBI in order to detect
potential pharmacological targets, focusing on NLRP3 inflammasome
inhibition. In TBI patients, we have shown that SAA1l protein
increases dramatically in serum at 24 hours after hospital admission,
reaching a pick at 72 h. At 1 week SAA1 levels decrease to similar
values than 24 h subjects. Moreover, we have detected a correlation
between SAA1 serum levels and the severity of the lesion. The poten-
tial beneficial effect of inflammasome inhibition was evaluated in the
CHI model.> We assessed the neurological functions of mice 1 h and
24 h after TBI using Neurological Severity Score (NSS) scale, and the
treated groups were injected intraperitoneally with MCC950 (3 or
10 mg/kg) immediately following the 1-hour test. In non-treated ani-
mals, we obtained a score of 7 after 1 h, while after 24 h it decreased
to 5. Both dosages decreased NSS at 24 h, although it was only signif-
icant at 3 mg/kg (3.8). Furthermore, MCC950 reduced brain edema as
well as blood brain barrier impairment. Therefore, inflammation could
be a potential target to treat detrimental effects of traumatic brain
injury.
Keywords: traumatic brain injury, inflammation, biomarkers, SAAI,
inflammasome
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DOPAMINE NEURON ACTIVITY AND IN BINGE-LIKE
ALCOHOL DRINKING?
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Dopamine (DA) neurons originating in the ventral tegmental area (VTA)
and projecting to the nucleus accumbens are crucially involved in the
neurobiological mechanisms underlying reward and drug seeking behav-
ior. Emerging evidence suggests that astrocytes can play an important
and underestimated role in the development and maintenance of drug
abuse by actively influencing many aspects of neuronal function. Astro-
cytes respond to different neurotransmitters and/or drugs with intracellu-
lar Ca** elevations and the release of gliotransmitters that ultimately
modulate neuronal activity and impact behavior. Whether a similar
cross-talk between astrocytes and neurons is present in the VTA, and
whether this specific interaction contributes to the development of addic-
tive behaviors, is a still unexplored issue. Here we took advantage of a
combination of tools, including inositol 1,4,5-trisphosphate receptor type
2 (IP3R2) knockout mice (in which astrocytic Ca** surges are absent),
in vivo single-unit electrophysiological recordings, and a model of
binge-like alcohol drinking to address the following questions. Are astro-
cytes involved in the regulation of VTA DA neuron activity? Do astro-
cytes play a role in binge-like alcohol drinking? While preliminary, our
results indicate that removal of IP3R2, the predominant source of physi-
ological Ca>* elevations in astrocytes, does not significantly affect basal
electrophysiological properties of VTA DA neurons and binge-like alco-
hol drinking in mice. We are currently investigating whether a more
sophisticated approach, namely selective impairment of gliotransmission
within the VTA, would allow to uncover astrocyte role, if any, in the
modulation of mesolimbic DA circuitry and alcohol drinking.
Keywords: astrocytes, dopamine neurons, ventral tegmental area,
alcohol
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Neuroinflammation has been related to neurodegenerative disorders as
Alzheimer’s or Parkinson’s diseases. Microglia are the main immune
cells in the central nervous system and provide beneficial functions to
the brain, as tissue repair and host defence. However, chronic and dys-
regulated activation of microglia produces the accumulation of pro-
inflammatory molecules as cytokines, reactive oxygen species (ROS)
and nitric oxide (NO), which can lead to the death of surrounding neu-
rons. Marine actinobacteria are an important source of bioactive sec-
ondary metabolites with anti-inflammatory, antioxidant or antibacterial
activities. Two new glycosylated angucyclinones were obtained from a
culture of Streptomyces sp. Their anti-inflammatory potential was evalu-
ated in an in vitro model of neuroinflammation with the murine micro-
glial cell line BV2. Compounds were able to reduce the levels of pro-
inflammatory molecules (interleukin 1-B, tumor necrosis factor-o, NO
and ROS) and to increase the release of interleukin-10, an anti-inflam-
matory cytokine. The translocation to the nucleus of NF-xB, master
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regulator of the inflammatory response, and Nrf2, a key transcription
factor that regulates antioxidant and anti-inflammatory enzymes, was
also assessed. Both compounds reduced the nuclear expression of NF-
kB-p65 subunit and increased the translocation of Nrf2 to the nucleus.
In order to determine the effect of the compounds in the survival of
neuronal cells, a trans-well co-culture was established with BV2 cells
and SH-SY5Y neuroblastoma cells. The addition of compounds to acti-
vated microglia increased the viability of SH-SYS5Y cells. Our results
indicate that these new Streptomyces compounds can be considered as
potential candidates for the treatment of neuroinflammation.

Keywords: Streptomyces, BV2, neuroinflammation
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The intense associative memories that develop between drug-paired con-
textual cues and the drug withdrawal associated aversive feeling have
been suggested to contribute to the high rate of relapse. Our study was
aimed to elucidate the implication of hypothalamic-pituitary-adrenocorti-
cal (HPA) axis activity in the expression and extinction of aversive mem-
ory in two inbred mouse strains, Swiss and C57BL/6(B6) mice. The
animals were rendered dependent on morphine by i.p. injection of
increasing doses of morphine (10-60 mg/kg). Negative state associated
with naloxone (1 mg/kg s.c.)-precipitated morphine withdrawal was
examined by using conditioned place aversion (CPA) paradigm. B6 mice
present a higher aversion score than Swiss mice together with a delay in
the period of aversive memory extinction. These results suggest a stron-
ger withdrawal syndrome in B6 mice. The greater sensitivity of this
strain for addiction could be related to its greater capacity to perform
learning that leads to associate naloxone and contextual cues, recovering
better the aversive memory and extending the extinction period. The dif-
ferences observed between Swiss and B6 mice suggest that treatment of
addictive disorders should take into account an individual predisposition
to associate the aversive learning with the context.

Keywords: drug withdrawal, aversive memory, CPA, extinction, strain
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Autism spectrum disorder (ASD) is a neurodevelopmental disorder
characterized by deficits in language, social interactions and severe
stereotyped behaviours," whose variety or severity is related to genetic
and/or environmental factors.” Lipid signals play an important role in
modulating behaviour, metabolism, pain and inflammation.> Among
endogenous lipids, palmitoylethanolamide (PEA) has been extensively
studied for its anti-inflammatory and neuroprotective effects mediated
by activation of the nuclear peroxisome proliferator activated receptor
(PPAR)-alpha.* Noteworthy, the genetic inactivation of this receptor
resembles the behavioral phenotype consistent with ASD and the
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administration of a synthetic PPAR-alpha agonist improves behavioural
traits in BTBR T+tf/J (BTBR) mouse model of ASD.? Based on this
background, the aim of the study was to investigate the possible effi-
cacy of PEA in BTBR mice and to shed light on the mechanisms
underlying PEA effects. Our results showed that PEA reverted behav-
ioral phenotype of BTBR mice in a dose-dependent manner, and this
effect was contingent to PPAR-alpha activation, since PEA failed in
exerting its effect in PPAR-alpha null mice or in mice pre-treated with
PPAR-alpha antagonist. Moreover, the effect of PEA was related to a
modulation of the expression of pro-inflammatory cytokines at central
level, together with an involvement of neuroprotective factors. In con-
clusion, functional and molecular findings demonstrated a therapeutic
potential of PEA in limiting ASD symptoms, suggesting bioactive
lipids as new candidates for the treatment of ASD, able to improve the
quality of life for ASD patients.
Keywords: autism, PEA, behavior, inflammation, neuropharmacology
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Cannabis is the most commonly abused illicit substance among preg-
nant women. Prenatal exposure to its major psychoactive ingredient,
A’-tetrahydrocannabinol (A°-THC), has negative impact on cognitive
and affective processing. Indeed, A’-THC is a partial agonist at the
type 1 cannabinoid receptor, a key component of the endocannabinoid
system, which is involved in the central nervous system development.
Despite cannabis’ potential to interfere with neurodevelopment, investi-
gations about its long-term effects following in utero exposure are lim-
ited, especially during preadolescence, a highly susceptible period
before the onset of psychiatric disorders. Here, we investigated how
prenatal exposure to A-THC (pTHC) affects brain regions involved in
psychotic/affective disorders, such as the ventral tegmental area
(VTA), in preadolescent rats. In this study, Sprague-Dawley rat dams
were administered A>-THC (2 mg/kg s.c.), or its vehicle, once per day
from gestational day 5 to 20. Male offspring were used for experi-
ments. Patch-clamp recordings from VTA dopamine cells showed that
pTHC induces an intrinsic plasticity associated with an increased post-
synaptic response to excitatory stimuli, as well as a reduced GABA
release. Correlated confocal/STochastic Optical Reconstruction Micro-
scopy (STORM) revealed significantly altered structural plasticity of
presynaptic active zone at excitatory and inhibitory terminals imping-
ing onto VTA dopamine neurons. Moreover, behavioural experiments
unveiled increased susceptibility to acute effects of A’~THC. Our
results show that prenatal exposure to A’-THC is associated with
molecular and cellular alterations in the VTA and with increased vul-
nerability to A°-THC-induced psychosis during preadolescence, which
might lead to psychiatric disorders later in life.
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The pharmacological stimulation of AMP-activated protein Kkinase
(AMPK) via metabolic enhancers has been proposed as potential thera-
peutic strategy for Duchenne muscular dystrophy (DMD). Metformin, a
widely-prescribed anti-hyperglycemic drug which activates AMPK via
mitochondria, has been recently tested in DMD patients in synergy with
NO-precursors, with encouraging results." However, preclinical data sup-
porting the use of metformin in DMD are still poor, and its actions on
skeletal muscle appear controversial. Therefore, we investigated the
effects of a long-term (20-week) treatment with metformin (200 mg/kg/
day, orally) in the exercised mdx mouse model, characterized by a sev-
ere  mechanical-metabolic maladaptation.>** Metformin significantly
ameliorated histopathology in mdx gastrocnemius muscle, in parallel
reducing TGF-B1 with a recovery score (r.s) of 106%; this was accom-
panied by a decreased plasma matrix-metalloproteinase-9 (r.s.43%).
Moreover, metformin significantly increased mdx diaphragm twitch
(r.8.44%) and tetanic (r.s.36%) tension ex Vvivo, in spite of minor effects
on in vivo weakness. However, no clear protective actions on dystrophic
muscle metabolism were observed, as shown by the poor metformin
effect on AMPK activation measured by western blot, on the expression
of mechanical-metabolic response genes analyzed by qPCR, and by the
lack of myofiber-type-shift assessed by SDH staining in tibialis anterior
muscle. Similar results were obtained in sedentary mdx mice. The lack
of metabolic effects could be, at least partly, due to metformin inability
to increase mdx muscle levels of L-arginine, L-citrulline and taurine,
found by HPLC. Our findings encourage to explore metabolism-inde-
pendent mechanisms of action to differently repurpose metformin in
DMD, supporting its therapeutic combination with NO-sources.
Keywords: metformin, AMP-activated protein kinase, Duchenne mus-
cular dystrophy, mdx mouse, skeletal muscle, chronic exercise
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Marijuana and tobacco are substances frequently used by adolescents.
Epidemiological studies have shown that the use of tobacco usually

© 2018 The Authors

precedes the use of marijuana.’ Nicotine can therefore act, on the brain,
as a “gateway drug”, an effect that seems to be a response to the drug
per se,” but there are no data regarding its possible gateway effect in
relation to amphetamine derivatives. Zebrafish is a valuable model for
high throughput drug discovery and screening and can be used to inves-
tigate some aspects of neuropsychiatric disorders, including addiction.’
On these bases our aim was to investigate the gateway effect of nicotine
on the rewarding properties of A>THC and MDMA, in mice and zebra-
fish, using the classical conditioned place preference (CPP) task. Mice
were exposed for seven weeks (3 times/day) to standard (cig) and elec-
tronic (e-cig) cigarettes while zebrafish to nicotine (1 mg/L) dissolved
in the water tank for two weeks. At different intervals of nicotine/cig/e-
cig withdrawal (wdw) animals were tested in CPP paradigm after treat-
ment with A’-THC (mice: 0.01 mg/kg/i.p.; zebrafish: 0.001-0.1 mg/kg/
im.) and MDMA (zebrafish: 0.1 mg/kg/i.m.). During wdw, mice
exposed to e-cig/cig showed a greater A-THC induced-CPP than con-
trol group, showing less CP-55.940 stimulated GTPyS binding of CB,
receptors an increase in GIluR1 receptor density in the nucleus accum-
bens. In zebrafish preliminary studies indicated an increased response
to the rewarding effects of MDMA during wdw. Our results show that
chronic nicotine exposure induces in mice altered responses to A°-
THC- and in zebrafish to MDMA-induced CPP.

Keywords: tobacco cigarette, conditioned place preference, 3,4-methy-
lenedioxymethamphetamine, 2,5-dimethoxy-4-bromo-amphetamine
hydrobromide (DOB), para-methoxyamphetamine (PMA)
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The Akt-dependent signaling pathway is an emerging candidate for
playing a role in schizophrenia. This pathway acts as a molecular sys-
tems integrator and regulates protein synthesis, transcription, autop-
hagy, metabolism, and organelle biogenesis and maintenance. The aim
of the present study was to evaluate the status of key proteins involved
in Akt-dependent signalling pathways, Akt, phospho-Akt (Ser473),
GSK3, phospho-GSK3 (Ser9), rpS6 and phospho-rpS6 (Ser235/236),
in the brain cortex of rats chronically treated with haloperidol, risperi-
done or clozapine. Animals (n = 10) were treated (every 12 h, 21 days)
with saline (1 ml/kg, i.p.), clozapine (5 mg/kg, i.p.), risperidone
(0.5 mg/kg, i.p.) or haloperidol (0.5 mg/kg, i.p.). Western-blot tech-
nique was used to quantify protein levels in total homogenates of rat
brain cortex. Both haloperidol and clozapine induced a significant
decrease (—37% and —32% respectively, p < 0.05) in the active phos-
phorylated form of Akt (phospho-Akt (Ser473)) while no changes were
found in Akt total form. Conversely, haloperidol significantly increased
(+26%, P < 0.05) GSK3p but no phospho-GSK3f (Ser9). Clozapine
did not produced significant changes in both proteins. Risperidone was
not able to modulate the levels of none of the proteins evaluated. No
changes were observed in S6 and phospho-rpS6 (Ser235/236) protein
levels in the brain cortex of rats treated with any antipsychotic. These
findings suggest that antipsychotics may modulate both density and
phosphorylation of some proteins of Akt-signalling pathways.

This study was funded by the Instituto de Salud Carlos III, FEDER
(PI13/01529) and the Basque Government (IT616/13). L.I-L. is recipi-
ent of a Predoctoral Fellowship from the Basque Government.
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GSK3p, S6, rat brain
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Schizophrenia (SZ) is a chronic and disabling psychiatric disorder
affecting about 1% of the population worldwide. Schizophrenia com-
prises positive and negative symptoms as well as cognitive deficits.
Epidemiological and experimental studies indicate that infections dur-
ing the gestational period represent a risk factor to develop SZ along
lifetime, which in combination with stressful events in adolescence
may lead to the SZ onset. The aim of the present study was to create a
translational “double-hit” animal model of SZ in male and female
mice, based in maternal immune activation (MIA, hit-1)—injection of
poly(I:C) to pregnant dams, 7.5 mg/kg i.p.—and social isolation (SI,
hit-2) in the peri-pubertal period (3—11 weeks). In the four experimen-
tal groups (hit-1, hit-2, double-hit and control) locomotion and anxiety
were assessed using the Open Field Test (OFT), and the cognitive sta-
tus (declarative/episodic memory) was evaluated by means of the
Novel Object Recognition Test (NORT). No differences were observed
in the spontaneous locomotor activity between any of the groups, nei-
ther in females nor in males. However, an increase in the percentage
of time spent in the centre of the OFT was significantly associated to
the hit-1 (MIA) only in female mice (F[1,53] = 4.252; P = 0.044,
n = 57). Moreover, a significant decrease in the discrimination index
in the NORT was also associated to the hit-1 (MIA) in the subgroup
of female mice (F[1,55] = 7.266; P = 0.0093, n = 59). These prelimi-
nary results indicate that MIA produces a greater impact in female
mice inducing an anxiolytic-like phenotype and cognitive impairments.
Supported by Basque-Government (IT616/13) and MSCA-2016-1F-
C.Muguruza.
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Antidepressant drugs take time to develop their effect, typically 2—
3 weeks. It has been shown that desensitization of a,-adrenoceptors is
a common response to the chronic treatment with antidepressant drugs
that increase synaptic noradrenaline (NA) concentration. The present
study was undertaken to elucidate the effect of repeated treatment with
the tricyclic antidepressant desipramine (DMI) (twice daily, 14 days.
72 hours of washout period) on the frontal cortex (FC) noradrenergic
and serotonergic transmission by rat brain microdialysis, focusing on
the effect of a,-adrenoceptors sensitivity. Acute administration of the
or-adrenoreceptor agonist clonidine (0.3 mg/kg i.p.) decreased NA in
FC (Epax = —45 &£ 7%; P < 0.0001). Administration of the of,-
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adrenoreceptor antagonist RX821002 (1 mg/kg i.p.) enhanced NA con-
centration (E. = 268 £ 48%; P < 0.0001). For o,-adrenoreceptor-
mediated serotonin (5-HT) release inhibition (E.x = —30 + 9%;
P < 0.0001), a higher dose of clonidine was needed (0.9 mg/kg i.p.).
RX821002 administration (1 mg/kg i.p.) did not modulate 5-HT con-
centration in the FC. After long-term desipramine treatment, a high
dose clonidine injection (0.9 mg/kg i.p.) decreased NA concentration
in the FC in control (Ep.x = —42 + 12%; P < 0.0001) and treated
groups (Ep.x = —40 £ 12%; P < 0.0001). In the same way, when 5-
HT concentration was measured after clonidine administration
(0.9 mg/kg i.p.) a similar decrease of 5-HT was observed in control
(Eppax = —60 £+ 10%; P < 0.0001) and treated groups
(Emnax = =59 £ 6%; P < 0.0001). These findings indicate that long-
term administration of DMI is not able to desensitize the o,-adrenore-
ceptor subpopulation that exert an inhibitory control on 5-HT release
by serotonergic terminals in the FC.

Supported by the Basque Government (IT616/13). LM-A. is recipient
of a Predoctoral Fellowship from the Basque Government.
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Spinophilin is a scaffold protein that modulates excitatory synaptic
transmission and dendritic spine morphology. Spinophilin also regu-
lates the intracellular signaling of some receptors that play a role in
the pathophysiology of schizophrenia and are targets of antipsychotics.
For those reasons, it is of interest to study spinophilin expression in
the brain of subjects with schizophrenia. Spinophilin protein expression
was determined by Western Blot in the postmortem prefrontal cortex
of forty-eight subjects: twenty four subjects with an antemortem diag-
nosis of schizophrenia, and twenty four controls with no history of
psychiatric disease; matched by age, gender, and postmortem delay.
Twelve of the schizophrenia subjects were under antipsychotic treat-
ment at death (positive blood toxicology) and twelve were antipsy-
chotic-free (negative toxicology). Spinophilin was measured in
synaptosomes and in postsynaptic membrane fractions (PSD), using
actin immunoreactivity as loading control. Two immunoreactive bands
were detected for spinophilin at ~120 and ~95 kDa. The ~120 kDa
band showed no significant differences between schizophrenia and
control subjects neither in synaptosomes nor in PSD. The ~95 kDa
band was significantly reduced in synaptosomes (-15%, P = 0.0067)
and in PSD (-15%, P = 0.0383) in schizophrenia subjects compared
with controls. This reduction was also observed in antipsychotic-trea-
ted subjects, both in synaptosomes (-24%, P = 0.0028) and in PSD (-
26%, P = 0.0135), but no differences were observed in antipsychotic-
free subjects. In conclusion, the present results suggest that antipsy-
chotic treatment reduces the ~95 kDa band spinophilin expression in
prefrontal cortex of schizophrenia subjects.

Supported by grants from the Spanish MINECO (SAF2013-48586-R)
and the Basque Government (IT616/13).
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Increasing evidence indicates that aberrant plasticity at glutamate

synapses is a key feature of susceptibility to stress, and represents a

promising target for innovative depression therapies.' Here we focused

on glutamate neuroplasticity in the nucleus accumbens (NAc), the
prime hub of reward circuit, in susceptibility to stress, and assessed
whether the pharmacological inhibition of glutamate release may pro-
mote resilience in rodents. Synaptic plasticity in the NAc of stress-sus-
ceptible mice was evaluated by immunofluorescence and confocal
microscopy of input-specific synaptic markers (vesicular glutamate
transporters (VGLUT)-1 and 2, PSD95) and morphology.>* The con-
tribution of subcortical excitatory input to the NAc in mediating a sus-
ceptible phenotype was assess by circuit-specific optogenetics.>*

Lastly, behavioural and neuro-functional effects of glutamate release

inhibition were evaluated by systemic administration of BYA-2, novel

VGLUT inhibitor.” Stress-susceptible mice showed decreased VGLUT-

1- and increased VGLUT-2 axon terminals, in the absence of post-

synaptic alterations of PSD95, spine density or type in the NAc. Opto-

genetic stimulation of the thalamic excitatory input to the NAc
increased latency to eat in the novelty suppressed feeding test, showed

a trend in decreasing sucrose preference, while it did not altered beha-

vioural reactivity in open field and elevated plus maze. On the other

hand, BYA-2 was effective in promoting swimming in the forced
swim test and region-specific c-fos expression in the reward circuit.

Taken together, these data suggest a role for subcortical excitatory pro-

jections to the NAc in inducing stress-susceptibility and point at

VGLUT as potential target for promoting resilience and develop next-

generation glutamate-based antidepressant therapies.

Keywords: synaptic plasticity, nucleus accumbens, vesicular gluta-

mate transporter, resilience, glutamate-based antidepressant
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