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O1.01
Prevalence and determinants of non-alcoholic
fatty liver disease in Lifelines: a large Dutch
population cohort
E.H. van den Berg, M. Amini, T.C. Schreuder, B.Z. Alizadeh,
K.N. Faber, H. Blokzijl & R.P. Dullaart
University of Groningen, the Netherlands

Background: Non-alcoholic fatty liver disease is an increasing
health issue that develops rather unnoticed with obesity, type
2 diabetes mellitus and metabolic syndrome. We investigated
prevalence, determinants and associated metabolic abnormali-
ties of non-alcoholic fatty liver disease in the largest popula-
tion-based cohort to date.
Methods: Biochemical characteristics, type 2 diabetes mellitus
and metabolic syndrome were determined in the Lifelines
Cohort Study (N = 167,729), a population-based cohort in the
North of the Netherlands. Non-alcoholic fatty liver disease
was defined as Fatty Liver Index (FLI) ≥ 60. Exclusion criteria
were age <18 years, immigrants, missing data to assess FLI
and metabolic syndrome, excessive alcohol use, previous-diag-
nosed hepatitis or cirrhosis and non-fasting blood sampling.
Results: Out of 37,496 included participants (median age
44 years, 62�1% female), 8259 (22�0%) had a FLI ≥ 60. Individu-
als with a FLI ≥ 60 were more often male, older, obese, had
higher levels of hemoglobinA1c, fasting glucose, liver enzymes,
total cholesterol, low-density lipoprotein cholesterol, triglyc-
erides, c-reactive protein and leukocytes and lower high-density
lipoprotein cholesterol (all P < 0�0001). Participants with a
FLI ≥ 60 showed higher prevalence of type 2 diabetes mellitus
(9�3% vs. 1�4%), metabolic syndrome (54�2% vs. 6�2%), impaired
renal function (20�1% vs. 8�7%) and cardiovascular disease (4�6%
vs. 1�6%) (all P < 0�0001). Multivariable logistic analysis showed
that smoking, hemoglobin, leucocytes, c-reactive protein, plate-
lets, alanine aminotransferase, alkaline phosphatase, albumin,
impaired renal function (OR 1�27, 95%CI 1�15–1�41), metabolic
syndrome (OR 11�89, 95%CI 11�03–12�82) and its individual com-
ponents hyperglycemia (OR 2�53, 95%CI 2�34–2�72), hyperten-
sion (OR 1�89, 95%CI 1�77–2�01) and reduced high-density
lipoprotein cholesterol (OR 3�44, 95%CI 3�22–3�68) were inde-
pendently associated with suspected non-alcoholic fatty liver
disease (all P < 0�0001).
Conclusion: Twenty-two percent of the population in the north
of the Netherlands is suspected to suffer from non-alcoholic
fatty liver disease, coinciding with an increased risk of type 2
diabetes mellitus, metabolic syndrome, cardiovascular disease
and impaired renal function.

O1.02
Lecture: The predictors of fatty liver from birth
to adulthood
L. Valenti
University of Milan, Italy

In parallel with the epidemic of obesity and associated meta-
bolic conditions, non-alcoholic fatty liver disease (NAFLD)

defined as the accumulation of fatty acid content >5% of liver
weight has become the leading cause of liver damage world-
wide, particularly during childhood. Environmental factors
such as excessive intake of calories, processed food and a seden-
tary lifestyle play a key role in the predisposition to liver fat
accumulation, NAFLD and progressive liver disease. In addi-
tion, inherited factors are known to contribute to the predispo-
sition to NAFLD. Indeed, in recent years, genetic studies have
identified common variants that influence hepatic fat metabo-
lism as important determinants of NAFLD. The most validated
genetic risk factors are the PNPLA3 I148M and TM6SF2 E167K
mutations, which influence lipid droplet remodeling and the
secretion of lipids from hepatocytes and retinol metabolism.
More recently, a variant in the MBOAT7 gene has also been
shown to contribute to NAFLD by affecting acyl chain remodel-
ing of phosphatidyl inositol. Recent studies also suggest a link
between NAFLD and epigenetic modifications. These are
defined as stable changes in the expression of DNA unrelated
to its base sequence, and can be caused by exposure to environ-
mental risk factors in previous generations or in the intrauterine
environment. However, the relative contribution of inherited vs.
metabolic risk factors for NAFLD has rarely been assessed at a
population level, especially prospectively and starting from
early childhood.

O1.03
PNPLA3 (adiponutrin) p.I148M risk allele
carriers might be at-risk of chemotherapy-
associated steatohepatitis (CASH)
M. Casper*, S. Zimmermann*, F. Lammert* &
M. Krawczyk*,†

*Department of Medicine II, Saarland University, Saarland
University Medical Center, Homburg, Germany; †Laboratory
of Metabolic Liver Diseases, Department of General,
Transplant and Liver Surgery, Medical University of Warsaw,
Warsaw, Poland, Poland

Background and aim: Patients receiving systemic chemother-
apy may develop liver steatosis, which increases the periopera-
tive risks of liver resection. The pathogenesis of chemotherapy-
associated steatohepatitis (CASH) is poorly understood. As
shown previously, three critical gene variants, i.e. PNPLA3
p.I148M, TM6SF2 p.E167K andMBOAT7 rs641738 are associated
with higher hepatic fat contents. Here we investigate the associ-
ation of these variants with CASH.
Methods: Prospectively we recruited 60 patients (age 31–
81 years) scheduled for systemic 5-fluorouracil- or gemc-
itabine-based chemotherapy (68% palliative) for gastrointestinal
cancer. Hepatic fat (controlled attenuation parameter, CAP) and
liver stiffness (LSM) were measured by elastography before ini-
tiation of chemotherapy (CAP0) and after at least two and four
cycles (CAP1 and CAP2). Patients with right lobe liver metas-
tases were excluded. PNPLA3, TM6SF2 and MBOAT7 variants
were genotyped using TaqMan assays.
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Results: Included patients displayed following CAP values:
CAP0-215�0 � 55�73 dB/m, CAP1-223�3 � 53�6 dB/m, CAP2-
223�4 � 56�7 dB/m, consistent with mild steatosis. Initial CAP
correlated with BMI (P < 0�001) and serum triglycerides
(P = 0�026). Before initiation of chemotherapy, none of the gene
variants was associated with liver steatosis or LSM. Interest-
ingly, at CAP1, carriers of the prosteatotic PNPLA3 allele
[148M] showed significantly (P = 0�008) higher CAP
(248�9 � 46�5 dB/m) as compared to patients with wild-type
genotypes (209�8 � 52�2 dB/m). On average, in carriers of the
[148M] risk allele liver fat increased by 14�7 � 23�1% between
CAP0 and CAP1, whereas in carriers of the wild-type genotype
the increment of liver fat was significantly (P = 0�034) lower
(2�1 � 22�6%). This difference disappeared at CAP2. Neither
TM6SF2 nor MBOAT7 polymorphisms affected liver fat con-
tents.
Conclusions: Individuals carrying the PNPLA3 p.I148M risk
allele might be prone to hepatic fat accumulation during
chemotherapy. Our results imply that variant PNPLA3 might
confer more rapid remodelling of hepatic lipids under metabolic
stress in this setting. The effects of liver fat deposition during
chemotherapy should be investigated further in clinical trials.

O1.04
Influence of body mass index on intestinal
permeability (IP): clues for a bimodal colonic
absorption pattern
O. de Bari*, A. Di Ciaula*, D.M. Di Palo*, M. Persichella*,
L. Bonfrate*, M. De Angelis† & P. Portincasa*
*Clinica Medica “A. Murri”, Department of Biomedical
Sciences and Human Oncology, University of Bari, Italy;
†Department of Soil, Plant and Food Science, University of
Bari Aldo Moro, Bari, Italy

Background and aim: The significance of IP as marker of
intestinal barrier integrity in health and disease has not been
fully elucidated yet. IP is measured non-invasively by urinary
recovery of sugar probes selectively absorbed at different gas-
trointestinal levels: sucrose (SO) for stomach-duodenum, lactu-
lose (LA) and mannitol (MA) for small intestine and sucralose
(SA) for colon. We examined the effect of age, sex and body size
on IP in healthy subjects.
Methods: A 400 mL water solution containing SO 20 g, LA 5 g,
MA 1 g, SA 1 g was ingested by 40 fasting healthy volunteers
(M:F = 18:22, mean age 42 yr, range 19–75 yrs) and urine col-
lected for 6-hr. Sugar concentrations were measured by triple
quadrupole mass spectrometry (Waters TQD) interfaced with
HPLC (Waters Acquity UPLC) (AB Analitica, Padua, Italy).
According to Body Mass Index (BMI) we studied 24 lean, 12
overweight and 4 obese subjects.
Results: Urinary concentrations of all sugars were similar in
males and females and not associated with age. SO, LA, MA uri-
nary recovery were comparable while SA excretion was higher
in obese than overweight and lean subjects (2�3 � 1�4%,
mean�SD vs. 0�9 � 0�4% vs. 0�9 � 0�4%, respectively,
P = 0�0009, ANOVA). SA excretion and BMI were negatively
associated in lean subjects (P = 0�01, R-squared 0�24) and posi-
tively in overweight/obese subjects (P = 0�007, R-squared 0�41).
Conclusions: In healthy subjects IP can vary with body size,
probably due to different nutritional requirements. Obese sub-
jects show a leaky colonic barrier, which could negatively influ-
ence associated metabolic diseases. Further evaluations are
needed in order to clarify pathophysiological aspects of IP in
obese patients.

O1.05
Visceral fat as a marker of beneficial effects of
hypocaloric mediterranean diet on metabolic
patterns in obese subjects
L. Bonfrate*, F. Minerva*, M. Cappabianca*, O. de Bari*,
M. De Angelis† & P. Portincasa*
*Department of Biomedical Sciences and Human Oncology,
Clinica Medica “A. Murri”, Policlinico Hospital, University of
Bari, Italy; †Department of Soil, Plant and Food Science,
University of Bari Aldo Moro, Bari, Italy

Background and aim: The expansion of visceral adipose tissue
(VAT) is closely associated with metabolic abnormalities and
increased risk of several chronic diseases. Increased VAT is also
a marker of ectopic fat deposition in the liver and the heart,
while decreased VAT can represent a marker of success during
dietary plan. We therefore evaluated the correlation between
VAT and metabolic patterns in obese subjects undergoing an
hypocaloric typical-mediterranean controlled diet.
Methods: Over a 6 mo. period, 87 obese (BMI > 30 kg/m2) sub-
jects (53 F:34 M, 51 yrs�1�4 SE and 56�4 � 1�1, respectively)
entered an hypocaloric Mediterranean diet. The following mea-
surements were performed at baseline and at the end of the pro-
tocol: BMI, waist circumference, bioumoral exams (i.e.,
insulinemia, total-, LDL- and HDL- cholesterol, triglycerides,
fasting glycemia, GPT, uric acid), ultrasonographic measure-
ments of fat (liver steatosis, subcutaneous and visceral fat) by
Samsung HS70A equipment.
Results: At baseline M displayed greater metabolic abnormali-
ties than F. Subcutaneous fat positively correlated with BMI
while visceral fat correlated with BMI, fasting glycemia, insu-
linemia, HDL, total-C, triglycerides, and degree of liver steatosis.
The 6 mo. hypocaloric mediterranean alimentary program was
associated with significant improvement of anthropometric,
ultrasonografic and bioumoral outcomes.
Conclusions: Visceral fat is a metabolically active tissue. VAT
correlates with the metabolic profile of patients and can be used
as marker in evaluating the efficacy of targeted alimentary pro-
grams in metabolically abnormal subjects.

O1.06
In vitro models of fatty liver for the study of lipid
homeostasis in health and disease
A. Voci*, E. Grasselli*, G. Vecchione*, F. Baldini*, I. Demori*,
P. Portincasa† & L. Vergani*
*DISTAV, Department of Earth, Environment and Life
Sciences, University of Genova, Italy; †Department of
Biomedical Sciences and Human Oncology, Medical School,
University of Bari, Italy

Background and aim: The liver plays a major metabolic role in
controlling glucose and lipid metabolism. In the liver, the excess
of triacylglycerols (TGs) are stored in cytosolic lipid droplets
(LDs) acting as hubs for lipid metabolism, or secreted into the
circulation. Steatosis is a condition of excess hepatic TG accumu-
lation, and is the hallmark of non-alcoholic fatty liver disease
(NAFLD), the most common liver disorder world-wide which
is frequently associated with obesity, hyperlipidemia and insu-
lin resistance. NAFLD can progress toward more severe liver
damages such as steatohepatitis (NASH), fibrosis, cirrhosis,
and even hepatocellular carcinoma. The systematic study of
pathophysiological and therapeutic aspects of human NAFLD
is hindered by the long-term progression, as well as by ethical
concerns.
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Methods: We recently developed in vitro models of simple
steatosis (SS) and steatohepatitis (SH) through sequential expo-
sure of cultured rat hepatocytes to oleate/palmitate mixture
and inflammatory cytokines, The model allows the study of
direct effects of pro- or anti-steatotic compounds, while mini-
mizing the use of animal models.
Results: Steatosis is associated with increased number/size of
LDs, modulation of expression/activity of the LD-associated
proteins, of the peroxisome proliferator-activated receptors
(PPARs), and of the lipolytic enzymes. The steatotic progres-
sion from SS to SH impairs lipid metabolism and mitochon-
drial structure and function, elicits oxidative stress, and
induces apoptosis. The utilization of these in vitro models
has helped screening the effects of both hepatotoxic com-
pounds such as ethanol or xenoestrogens such as Bisphenol
A and Tetrabromobisphenol, or therapeutic molecules, such
as thyroid hormone derivatives and polyphenolic natural
extracts.
Conclusions: We propose that our in vitro models resembling
the most important features of NAFLD represent a reliable tool
to study the regulation of hepatic lipid homeostasis by endoge-
nous and exogenous compounds.

O1.07
The cholecystokinin-1 receptor (CCK-1R)
antagonist devazepide increases cholesterol
cholelithogenesis in mice
D.Q. Wang*, P. Portincasa† & H.H. Wang*
*Saint Louis University School of Medicine, United States of
America; †University of Bari Medical School, Italy

Background: A defect in gallbladder contraction function plays
a key role in the pathogenesis of gallstones. Interest in the poten-
tial role of CCK-1R in gallbladder emptying was enhanced by
recognition of the important pathogenic relationship between
bile stasis and gallstone formation. The CCK-1R antagonists
have been extensively investigated for their therapeutic effects
on gastrointestinal and metabolic diseases in animal studies
and clinical trials. However, it is still unknown whether they
have a potential role in gallstone formation.
Methods: To study whether devazepide, a very commonly
used CCK-1R antagonists, enhances cholelithogenesis, we inves-
tigated cholesterol crystallization, gallstone formation, hepatic
lipid secretion, gallbladder emptying function, and intestinal
cholesterol absorption in male C57BL/6J mice treated by gavage
with devazepide (4 mg/day/kg) or vehicle (as controls) twice
per day and fed the lithogenic diet for 21 days.
Results: During 21 days of feeding, oral administration of
devazepide significantly accelerated cholesterol crystallization
and the growth and agglomeration of solid cholesterol crystals
into microlithiasis, with 40% of mice forming gallstones.
Whereas, only agglomerated cholesterol monohydrate crystals
were found in mice receiving vehicle. Compared to the vehicle
group, fasting and postprandial residual gallbladder volumes
in response to the high-fat meal were significantly larger in the
devazepide group during cholelithogenesis, showing reduced
gallbladder emptying and bile stasis. Moreover, devazepide sig-
nificantly promoted hepatic hypersecretion of biliary cholesterol,
but not phospholipids or bile salts. The percentage of intestinal
cholesterol absorption was higher in devazepide-treated mice,
increasing bioavailability of chylomicron-derived cholesterol in
the liver for biliary hypersecretion into bile. These abnormalities
induced cholesterol-supersaturated bile and rapid cholesterol
crystallization.

Conclusions: The potent CCK-1R antagonist devazepide
increases susceptibility to gallstone formation by impairing gall-
bladder emptying, disrupting biliary cholesterol metabolism,
and enhancing intestinal cholesterol absorption in mice. If there
is a long-term administration of the CCK-1R antagonists in
patients, adequate preventive measures should be taken.

O1.08
Nonalcoholic fatty liver disease and
cardiovascular risk
A. Sciacqua, M. Perticone & F. Perticone
University Magna Graecia of Catanzaro, Italy

Nonalcoholic fatty liverdisease (NAFLD) is increasingly recognized
as a public health problem in the medical community. The patho-
genesis ofNAFLD ismultifactorial, and insulin resistance (IR) plays
a pivotal role in its appearance. A lot of experimental and clinical
data point toNAFLDas the hepatic expression of themetabolic syn-
drome(MS). It isplausible that, invisceralobesity,present in theMS,
the excess of portal or intra-peritoneal fat promotes the appearance
and progression of NAFLD by directly increasing the flux of free
fatty acids to the liver. Epidemiological studies in patientswith fatty
liver have suggested a higher-than-expected cardiovascularmortal-
ity. The endothelium has an important role in the atherosclerotic
process. According with this, we recently reported that hyperten-
sive patients with NAFLD show a significantly reduced endothe-
lium-dependent vasodilation compared with hypertensives
withoutNAFLD.Moreover,we addressed the question if the evolu-
tion inNAFLDmightworsen endothelium-dependent vasodilating
response in MS hypertensives. We recruited 272 Caucasian newly-
diagnosed never-treated hypertensive outpatients divided into
three groups according to the presence/absence of MS alone or in
combinationwithNAFLD.MSandNAFLDweredefinedaccording
to the National Cholesterol Education Program-Adult Treatment
Panel III (NCEP-ATPIII) and non-invasive fatty liver index, respec-
tively. Vascular function, as forearm blood flow (FBF), was deter-
mined through strain-gauge plethysmography after intra-arterial
infusion of acetylcholine (ACh) and sodium nitroprusside. MS(+)
NAFLD(+) group showedworse metabolic, inflammatory and vas-
cular profiles comparedwithMS(�) NAFLD(�) andMS(+)NAFLD
(�). HOMA resulted in being the strongest predictor of FBF both in
the MS(+)NAFLD(�) and in the MS(+)NAFLD(+) groups, account-
ing for 20�5% and 33�2% of its variation, respectively. In conclusion,
we demonstrated that MS+NAFLD+ hypertensives show a worse
endothelium-dependent vasodilation compared with MS(+)
NAFLD(�), allowing for consideration of NAFLD as an early mar-
ker of endothelial dysfunction in hypertensives.

O1.09
Behavior changes in overweight rats
B.A. Chis*, A.F. Chis†, D. Fodor*, A. Muresan‡ &
D. Dumitrascu*
*”Iuliu Hatieganu” University of Medicine and Pharmacy,
2nd Department of Internal Medicine, Cluj-Napoca, Romania;
†”Iuliu Hatieganu” University of Medicine and Pharmacy,
Department of Pulmonology, Cluj-Napoca, Romania; ‡”Iuliu
Hatieganu” University of Medicine and Pharmacy,
Department of Physiology, Cluj-Napoca, Romania

Background: Obesity is highly correlated with a sedentary life-
style. Exercise is the strongest weapon against weight gain. Anx-
iety and depression are associated with metabolic syndrome,
more pathways being involved. Emotional status determines
behavior changes.
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Objective: Our study aimed to find if experimentally induced
overweight in rats will determine behavioral changes and, if
so, exercise can reduce these changes.
Methods: 60 Wistar rats divided in 6 groups were given 3 types
of food (standard diet, high sugar with additional daily dose of
2 mL of glucose syrup = 8 kcal, high fat with additional daily
dose of 2 mL of lard gavage = 18 kcal) for 28 days. 3 groups
were sedentary (one for each diet type), while 3 performed daily
exercise by swimming. Open field test with spontaneous motil-
ity measurement (line crossing and rearing) was performed at
the beginning and at the end of the experiment.
Results: Weight gain was obtained in high calories diets (high-
est in sedentary group with high fat diet – average daily weight
gain of 2�28 � 0�87 g). Overweight determined reduced sponta-
neous motility, as the line crossing and rearing decreased, show-
ing an increased level of anxiety. Exploratory behavior was also
lower in overweight rats. Exercise decreased the anxiety and
increased spontaneous motility, s the weight gain was lower.
Conclusion: Obesity is associated with increased anxiety and
low exploratory behavior. Exercise reduced the behavioral
changes related to experimentally overweight in rats.

O1.10
ETN FOIE GRAS – the European network
P.J. Oliveira
CNC - Center for Neuroscience and Cell Biology, University
of Coimbra, Portugal

In Western Societies, there has been a recent surge of non-alco-
holic fatty liver disease (NAFLD). Its progression to non-

alcoholic steatohepatitis (NASH) is a leading risk factor for
development of Type 2 diabetes, cirrhosis, and hepatocellular
carcinoma. The Marie Skłodowska Curie European Training
Network (ETN) FOIE GRAS is first in supporting a cohesive
and synergistic intersection of complementary and interdisci-
plinary training skills from academic and non-academic part-
ners. The FOIE GRAS project combines strong scientific
expertise with integrated and complementary training in trans-
lational research, clinical practice, technology commercializa-
tion, and public outreach, the combination of which in
targeting NAFLD is lacking in the EU. The industrial partners
involved provide experience on technology commercialization
alongside scientific contributions while one affiliated patient
organization will contribute with important training in societal
awareness topics. ESRs training will utilize network-wide work-
shops and secondments to foster translation of basic research to
clinical applications and SME creation. This diverse yet inte-
grated skill set enhances the employment prospects of the
trained researchers in both academic and non-academic sectors.
Researchers will be endowed with excellent basic scientific
knowledge and timely technology transfer know-how for devel-
oping novel therapeutic approaches for reversing the burden of
NAFLD, thereby advancing both health and economic well-
being of European citizens and approaching NAFLD research
in the EU from its counterparts in the US and Asia.
Funding: This project has received funding from the Euro-

pean Union’s Horizon 2020 research and innovation programme
under the Marie Sklodowska-Curie grant agreement No. 722619
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Workshop 2: Mitochondria Biology and
Medicine

O2.01
Prevention of hepatic ischemia/reperfusion
damage in a surgical context: the key role of
preservation of mitochondrial function
C.M. Palmeira, J. Teodoro & A.P. Rolo
University of Coimbra and Center for Neurosciences and Cell
Biology, Portugal

Given that fatty livers are considerably more susceptible to acute
stressors, such as ischemia/reperfusion (I/R), and knowing that
the incidence of this pathology is deeply increasing, there is an
urgent need to find strategies against I/R injury (I/RI) in fatty liv-
ers. In this study, we wanted to establish if an acute pre-treatment
with Indirubin-30-oxime (Ind, a GSK-3ß inhibitor) or NAD+ (a sir-
tuin cofactor) prevents mitochondrial dysfunction associated with
warm I/RI in fatty livers. Zucker fatty rats were subjected to
120 min of 70% warm ischemia and 12 hrs of reperfusion. In
the treated groups, Ind or NAD+ was administered in the hepatic
artery 30 min before ischemia. This caused decreased serum
markers of liver injury and also preserved mitochondrial cyto-
chrome c content, comparatively to I/R livers, while also prevent-
ing calcium-induced mitochondrial permeability transition
(mPT), the decline in mitochondrial respiratory state 3 and ATP
content caused by I/R. The generation of reactive oxygen species
(ROS) was also decreased in mitochondria isolated from I/R liv-
ers pre-treated with either Ind or NAD+. Inhibition of GSK-3ß by
Ind pre-treatment resulted in the prevention of cyclophilin D
(CypD) phosphorylation by GSK-3ß, rendering CypD unable to
bind to the adenine nucleotide translocator (ANT), thus prevent-
ing mPT induction. Furthermore, deacetylation of CypD at Lys
residue causes dissociation from ANT, contributing to an increase
in mPT threshold in NAD+-pre-treated animals. This is due to a
stimulation of the activity of mitochondrial SIRT3 that reduces
the content in acetylated CypD in mitochondria from control
and NAD+ livers, compared to the I/R group.

O2.02
Mitochondrial toxicology: rescuing
mitochondria in Wilson disease avoids acute
liver failure
H. Zischka
Institute of Molecular Toxicology and Pharmacology,
Helmholtz Center Munich, German Research Center for
Environmental Health, D-85764 Neuherberg, Germany

Our group studies mitochondrial destruction upon diverse
aspects of cell-toxic conditions. As an example we will present
our latest research results concerning mitochondrial impair-
ments in Wilson disease (WD) and related animal models.

In Wilson disease (WD) functional loss mutations in the
ATP7B gene cause dramatic liver copper overload leading to
acute liver failure. In the LPP-/- rat, an established animal model
for WD, massive liver copper accumulation causes hepatitis that
rapidly progresses to liver failure and animals’ death.

In search of the lethal cause in these animals, we find that the
progressive copper accumulation in the hepatocyte’s mitochon-
drial compartment is paralleled by severe mitochondrial struc-
tural and functional impairments, similar to alterations
observed in WD patients, finally culminating in mitochondrial
destruction.
Importantly, reduction of the mitochondrial copper load by

Methanobactin, a small peptide with an exceptionally high cop-
per affinity, is associated with the reestablishment of normal
mitochondrial structure and function, as well as with liver
restoration and the avoidance of acute liver failure.
We thus conclude that depleting the devastating mitochon-

drial copper burden is a prime requirement for an efficient treat-
ment strategy against acute liver failure in this WD animal
model.

O2.03
Inhibition of mitochondrial complex I triggers
mitophagy-dependent necroptosis and
ferroptosis
F. Basit*, L.M.P.E. van Oppen*, L. Schoeckel†,
H.M. Bossenbroek*, J.C.W. Hermeling*, H. Truong*,
C. Kopitz†, M. Heroult‡, P.H.G.M. Willems* &
W.J.H. Koopman*
*Department of Biochemistry, RIMLS, Radboudumc,
Nijmegen, The Netherlands; †Global Therapeutic Research
Group Oncology II, Bayer Pharma AG, Berlin, Germany;
‡Bayer AG Innovation Strategy, Leverkusen, Germany

Inhibition of complex I (CI) of the mitochondrial oxidative phos-
phorylation (OXPHOS) system is considered a therapeutic strat-
egy in cancer. Here we investigated the mechanism by which the
CI-inhibitor BAY 87-2243 (“BAY”) induces cell death in SK-
MEL-28 and G361 (BRAFV600E) melanoma cells. CI inhibition
increased ROS levels, reduced glutathione levels and stimulated
lipid peroxidation and opening of the mitochondrial permeabil-
ity transition pore (mPTP). BAY-induced cell death was inhib-
ited by antioxidant treatment (a-tocopherol) and upon
chemical inhibition of mPTP opening (CsA), mitochondrial fis-
sion (Mdivi1), necroptosis (Nec-1, Nec-1s) and ferroptosis (Fer-
1). Similarly, overexpression of GPX4 or TRAP1 or knockdown
of Drp1, ATG5, PINK1, RIPK1 or MLKL inhibited BAY-induced
cell death. Knockdown of GPX4 potentiated the BAY-induced
loss of cell viability, whereas caspase inhibition and TRAP1
knockdown did not prevent this parameter. In BAY-treated cells,
GXP4 overexpression reduced ROS levels and lipid peroxidation
whereas TRAP1 overexpression reduced ROS levels and pre-
vented mPTP opening. Knockdown of ATG5 inhibited BAY-sti-
mulated autophagy and the BAY-induced ROS increase whereas
PINK1 knockdown inhibited the BAY-induced ROS increase,
DeltaPSI depolarization and mitophagy induction. Our findings
suggest that CI inhibition triggers death of BRAFV600E melanoma
cells by a mechanism requiring Drp1, GPX4, TRAP1, ATG5,
PINK1, RIPK1 and MLKL. We propose a chain-of-events in
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which CI inhibition stimulates lethal mitophagy and increases
ROS levels, lipid peroxidation, DeltaPSI depolarization and
mPTP opening, ultimately leading to combined necroptosis
and ferroptosis. This mechanism is ROS-dependent and requires
Drp1-mediated mitochondrial fragmentation.

O2.04
The translational potential of measuring
mitochondrial health
A.N. Malik
King’s College London, Diabetes Research Group, Faculty of
Life Sciences and Medicine, United Kingdom

Emerging evidence in the last decade supports the view that loss
of mitochondrial function, often referred to as “mitochondrial
dysfunction” is a key mechanism in the pathological processes
leading to many human diseases. Mitochondrial dysfunction
has been described in many common diseases including but
not limited to cardiovascular disease, diabetes and its complica-
tions, cancer, neurodegenerative diseases, septic shock, and
drug/environmental induced toxicity. However, it is largely
not known whether the loss of mitochondrial function is a cause
or a consequence of the pathology in these diseases. In this talk I
will: (a) discuss the hypothesis that damage to mitochondria in
different cells and organs of the body is an early, clinically
detectable event which precedes irreversible cell and organ
damage; (b) Describe mechanisms by which early mitochondrial
damage could lead to a vicious cycle of systemic inflammation
and bioenergetic deficit leading to pathology; (c) Discuss meth-
ods which could be used in human populations to monitor mito-
chondrial health; and (d) describe data utilising methods which
have the potential to be extended for use in translation studies to
test this hypothesis. If the hypothesis that damage to mitochon-
dria is an early event which drives mitochondrial dysfunction
can be substantiated, then early detection could be of great ben-
efit in order to detect risk of disease before cell and organ dam-
age, and to design therapeutic strategies before irreversible
damage takes place.

O2.05
Targeting mitochondria with improved dietary
antioxidants
P.J. Oliveira
CNC – Center for Neuroscience and Cell Biology, University
of Coimbra, Portugal

Reactive oxygen species (ROS) formation and oxidative stress
are associated with mitochondrial dysfunction and represent a
critical initiating event common in most human diseases. Target-
ing mitochondrial oxidative stress is a very attractive strategy in
the management of different pathologies, including chronic dis-
eases or those related with aging. Although a suitable strategy
for the management of mitochondrial oxidative stress involves
the use of antioxidant supplements, their efficacy is limited,
not only because their bioavailability is generally low, but also
because there they are not specifically targeted. Because of the
non-specific action of traditional antioxidants, and since ROS
have recognized physiological properties at several sub-cellular
levels, unwanted disturbances of the cellular redox balance may
occur. We review here the development of mitochondrial-tar-
geted antioxidants, including MitoQ and SkQ1, and their poten-
tial added value when comparing to non-mitochondrial targeted
antioxidants. We follow by presenting the development of novel

families of dietary antioxidants which are modified to specifi-
cally target mitochondria. Dietary phenolic acids such as
hydroxycinnamic acids (HCA) are natural regulators of the cel-
lular redox status with pharmacological interest due to their
intrinsic antioxidant properties. Despite the different advan-
tages, these molecules suffer the same drawbacks attributed to
antioxidants in general. The development of mitochondriotropic
HCA antioxidant derivatives can overcome the mentioned
drawbacks of classic antioxidants. We demonstrated specific
accumulation in mitochondria and protection against lipid per-
oxidation and general oxidative stress caused in different mod-
els systems. Furthermore, some of the new molecules are also
inhibitors of the mitochondrial permeability transition pore
(MPTP). The new families of mitochondrial-targeted antioxi-
dants based on dietary components are a promising first step
in the development of novel drug candidates.
Acknowledgements: This work was funded by FEDER funds

through the Operational Programme Competitiveness Factors -
COMPETE and national funds by FCT – Foundation for Science
and Technology under research grants (PEst-C/QUI/UI0081/
2013, NORTE-01-0145-FEDER-000028 and PTDC/DTP-FTO/
2433/2014).

O2.06
The role of mitochondria in fatty liver graft
preservation: an approach to preservation
solutions
A. Panisello*, M.A. Zaouali†, A.P. Rolo‡, E.F. Puy*,
C.M. Palmeira‡ & J. Rosello-Catafau*
*Instituto de Investigaciones Biom�edicas de Barcelona,
CSIC, Barcelona, Catalonia, Spain; †Research Unit of Biology
and Molecular Anthropology Applied to Development and
Health (UR12ES11), 15 Faculty of Pharmacy, University of
Monastir, Tunisia 16 7 High Institut of Biotechnology of
Monastir, University of Monastir, Tunisia; ‡Center of
Neurosciences and cell Biology, University of Coimbra,
Portugal

Antecedents: A recent report from European Liver Transplan-
tation Register (ELTR) suggested that Institute Georges Lopez
solution (IGL-1), is a good alternative vs University Wisconsin
(UW) solution, the goal one, for liver transplantation purposes.
The role of mitochondrial Glycogen synthase kinase-3b
(GSK3b)and voltage-dependent anion channel (VDAC) in livers
subjected to orthotopic liver transplantation has not fully inves-
tigated, especially when both different UW and IGL-1 preserva-
tion solutions were used.
Experimental: Livers rats were preserved in UW and IGL-1
solution enriched or not with trimetazidine (TMZ, an antiis-
chemic drug for the treatment of angina pectoris) respectively
and then subjected to OLT. Transaminases (ALT) and HMGB1
protein levels, glutamate dehydrogenase (GLDH) and oxidative
stress (MDA) were measured. The AKT protein kinase and their
direct substrate, GSK3-b and VDAC as well as caspase 3, 9, and
cytochrome c and reticulum endoplasmic stress related protein
(GRP78, p-PERK, ATF4 and CHOP) were determined by Wes-
tern blot.
Results: IGL-1 + TMZ significantly reduced liver injury. We
also observed a significant phosphorylation of AKT, which in
turn induced the phosphorylation and inhibition of GSK3-b. In
addition, TMZ has largely protected the mitochondria since
we found a decrease in VDAC phosphorylation and reduced
apoptosis and GLDH release in comparison with IGL-1 alone.
All these results were correlated with a decreased ER stress.
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Conclusion: TMZ addition to IGL-1 solution increased the tol-
erance of the liver graft against I/R injury through inhibition
of GSK3b and VDAC contributing to ER stress diminution and
cell death prevention.

O2.07
OXPHOS as a prerequisite for healthy adipocyte
J. Kopecky
Institute of Physiology of the Czech Academy of Sciences,
Czech Republic

The goal of our studies is to characterize the role of lipid and
mitochondrial metabolism in white adipose tissue (WAT) in
relation to obesity and metabolic health. It is well established
that WAT is essential for energy storage, while OXPHOS in this
tissue normally contributes relatively little to total energy bal-
ance. However, in both rodents and humans, oxygen consump-
tion (i.e. the capacity of OXPHOS) in WAT is negatively
correlated with obesity and it declines with age. ATP generated
by OXPHOS in white adipocytes is required for (i) lipolysis of
triglycerides (TAG) and concomitant re-esterification of part of
liberated fatty acids (FA) back to TAG (TAG/FA cycling); and
(ii) FA synthesis (i.e. de novo lipogenesis, DNL). While TAG/
FA cycling prevents ectopic accumulation of lipids and lipotox-
icity, DNL is linked to formation of novel lipid mediators, as
well as to insulin sensitivity.

Deterioration of OXPHOS and lipid metabolism in WAT in
obesity could be counteracted by pharmacological and nutri-
tional manipulations that lower inflammation in WAT. Our
experiments show that a combined intervention based on
omega-3 FA and very mild calorie restriction could result in
additive increases of mitochondrial OXPHOS, TAG/FA cycling
and anti-inflammatory effects in WAT, which could reduce diet-
ary obesity in mice. Experiments in cold-exposed mice sup-
ported the notion that OXPHOS, TAG/FA cycling and DNL in
WAT could be essential for hepatic VLDL-TAG formation and
consequently for combustion of lipids in non-adipose tissues.

It is difficult to reverse obesity but it might be feasible to
reduce adverse consequences of obesity by switching metabo-
lism of white adipocytes, based on nutritional and life-style
modifications, which may provide a key to metabolically healthy
obesity. White adipocytes endowed with a high activity of
OXPHOS, TAG/FA cycling and DNL represent healthy adipo-
cytes that are typical for a metabolically flexible lean phenotype.

Supported by the Czech Health Research Council (16-27496A).

O2.08
MitoK3, a novel mitochondriotropic menadione
derivative with cytotoxic effects on cancer cells
J.C. Teixeira*,†, R. Amorim*, K. Santos*, P. Soares†,
T. Serafim*, V. Sard~ao*, J. Garrido†,‡, F. Borges† &
P. Oliveira*
*CNC – Center for Neuroscience and Cell Biology, University
of Coimbra, Portugal; †CIQUP/Department of Chemistry and
Biochemistry, Faculty of Sciences, University of Porto,
Portugal; ‡Department of Chemical Engineering, School of
Engineering (ISEP), Polytechnic Institute of Porto, Porto,
Portugal

Background: Mitochondria are recognized as important targets
for anticancer drugs. Accordingly, the use of a drug, or a combi-
nation of drugs, in which one of them targets mitochondrial
metabolism in the tumor cell can be looked as a new therapeutic

strategy for cancer treatment. The provitamin menadione (vita-
min K3), which contains the 2-methyl-1,4 naphthoquinone struc-
ture, was ascribed to have a relevant anticancer activity.
Materials and methods: We designed a mitochondria-targeted
vitamin K3 derivative and studied its mitochondrial targeting
and toxicity, including on bioenergetics apparatus, lipid peroxi-
dation and mitochondrial permeability transition pore. We also
evaluated its cytotoxicity outline in several cell lines, including
human lung adenocarcinoma A549 cells with respect to its effect
on cell viability, mitochondrial membrane potential, mitochon-
drial morphology and caspase-dependent apoptotic induced cell
death. We also tested doxorubicin (DOX) and MitoK3 co-adju-
vant treatment, in order to potentiate DOX cytotoxic effects.
Results: We successfully developed a mitochondrial-directed
anticancer agent based on menadione (MitoK3) by conjugating
a TPP cation and an aliphatic lipophilic spacer to the C3 position
of the naphthoquinone ring. MitoK3, as opposed to menadione,
showed a selective accumulation in mitochondria. MitoK3

showed toxicity on the mitochondrial bioenergetic apparatus
with subsequent loss of mitochondrial ATP production. MitoK3

was �10-fold more selective and cytotoxic toward lung cancer
cells than on lung fibroblasts. A combined strategy with cur-
rently used anti-cancer agent DOX was shown to be effective,
decreasing the death-induction threshold of the latter, triggering
apoptotic cell death evident by increased caspase 3/9 activities,
probably through mitochondrial destabilization or by interfer-
ence with mitochondrial redox processes.
Conclusions: MitoK3 may lead to the development of potent
and selective anti-cancer agent to be used in single or combined
treatment with DOX or other anti-cancer agents to increase the
toxicity of the later, allowing reducing its dose, with minimal
non-target effects.

O2.09
miRNAs as biomarkers and regulators of liver
disease
M.B. Afonso, P.M. Rodrigues, R.E. Castro & C.M. Rodrigues
Research Institute for Medicines (iMed.ULisboa), Faculty of
Pharmacy, Universidade de Lisboa, Portugal

Hepatocellular death, inflammation and fibrosis are key factors
in the pathogenesis and progression of liver disease. MicroRNAs
(miRNAs) are well-known regulators of disease pathogenesis
and have great potential as biomarkers and therapeutic targets.
In fact, deregulated miRNA profiles have been associated with
disease severity and liver injury. We have recently shown that
in the common bile duct ligation murine model of cholestasis,
targeting of necroptosis ameliorates hepatic necroinflammation
(Afonso et al., Cell Death & Dis 2016). miR-21 is oncogenic, mod-
ulates necroptosis, and is upregulated in hepatocellular carci-
noma. Curiously, miR-21 ablation ameliorates liver damage,
fibrosis and cholestasis in bile duct-ligated mice (Afonso et al.,
unpublished). miRNAs also participate in non-alcoholic fatty
liver disease progression. miR-21 knockout mice display a sig-
nificant decrease in steatosis severity, cell death and liver dam-
age, inflammation and fibrosis after diet-induced steatohepatitis.
miR-21 ablation is also crucial to restore metabolic pathways,
and reinstate insulin sensitivity in the liver and muscle (Rodri-
gues et al., unpublished). Finally, miR-21 is increased in tissue
samples as well as in serum of liver disease patients. These
results highlight the potential of miRNAs as therapeutic targets
and biomarkers in liver disease. (Supported by PTDC/BIM-
MEC/0895/2014, FCT, Portugal)
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O2.10
Altered metabolism and oxidative stress in skin
fibroblasts from Parkinson’s disease patients
C.M. Deus*,†, S.P. Pereira*, T. Cunha-Oliveira* &
P.J. Oliveira*
*Center for Neurosciences and Cell Biology, University of
Coimbra, Portugal; †Institute for Interdisciplinary Research,
University of Coimbra, Coimbra, Portugal

Introduction: Parkinson’s Disease (PD) is a common neurode-
generative disorder, affecting more than 10 million people
worldwide. Currently, PD has no cure and no early diagnostics
method exists. Mitochondrial dysfunction seems to be an impor-
tant component of the disease progression and it has been exten-
sively demonstrated in PD models. To develop a personalized
medicine approach to PD, one needs to identify cell proxies that
can be used to test interventions aimed at improving mitochon-
drial function. Our hypothesis is that human fibroblasts may
represent a minimally invasive tool to make an accurate diagno-
sis based on mitochondrial and/or metabolic alterations and to
identify new strategies for treatment.
Materials and methods: Human skin fibroblasts from PD
patients and their respective matched controls were cultured
in high-glucose Dulbecco’s-Modified Eagle Medium (DMEM).
A metabolic characterization of these cell lines was performed.
Cell mass was evaluated by sulforhodamine B (SRB). Cell viabil-
ity was measured by resazurin assay and complemented with
ATP evaluation. Assessment of bioenergetics function was per-
formed by Seahorse XFe96 Extracellular Flux Analyzer and
oxidative stress was analyzed using a fluorescent dye. Several
mRNA transcripts were evaluated using qPCR.
Results: Our results showed that ATP levels and glycolysis
were decreased in human skin fibroblasts of PD patients, while
oxidative stress was increased. However, no differences were
found in oxygen consumption rate (OCR) or transcripts related
with mitochondrial biogenesis, oxidative phosphorylation, mito-
chondrial dynamics, oxidative stress and autophagy. Metabolic
viability, as measured by resorufin fluorescence was not differ-
ent between groups.
Conclusions: Our data demonstrate metabolic alterations in
human skin fibroblasts from PD patients, although global mito-
chondrial function was not altered. Human fibroblasts may rep-
resent a minimally invasive tool to study altered metabolism
and interventions in PD.
Acknowledgements: Supported by Montepio Foundation and
FCT-Portugal grant (PTDC/DTP-FTO/2433/2014, SFRH/BD/
100341/2014- to CMD and SFRH/BPD/101169/2014- to TC-O),
co-funded by FEDER/COMPETE/National Funds (UID/
NEU/04539/2013).

O2.11
Single nanomolar treatment with doxorubicin
triggers mitochondrial adaptative responses in
rat H9c2 cardiomyoblasts
L.L. Ferreira, T. Cunha-Oliveira & P.J. Oliveira
CNC, Center for Neuroscience and Cell Biology, University of
Coimbra, UC-Biotech-Biocant Park, 3060-197 Cantanhede,
Portugal

The dose-dependent and cumulative cardiotoxicity associated
with doxorubicin (DOX) anti-cancer activity is a major limitation
of the therapy. Our objective was to evaluate persistent effects of
sub-lethal concentrations of DOX and determine whether this
pre-treatment would induce mitochondrial adaptations. Rat

H9c2 cardiomyoblasts were incubated with sub-lethal concen-
trations of DOX (10 and 25 nM) for 24 hours. Then, media was
replaced and cells were kept for nine more days in culture, sub-
cultured twice. After the nine DOX-free days in culture, cell via-
bility, cellular morphology, cell cycle, extracellular acidification
and oxygen consumption rates, and gene expression patterns
were analyzed using standard methods. Proliferation rate anal-
ysis of H9c2 cells treated with 10 and 25 nM DOX showed a
recovery of cell mass 9 days post-treatment. DOX treatment
led to cellular and nuclear hypertrophy in H9c2 cells treated
with 25 nM DOX and induced dose-dependent cell cycle arrest
in G2/M. No significant changes were observed on mitochon-
drial membrane potential and despite a decrease in basal respi-
ration, 25 nM DOX did not alter H9c2 spare respiratory capacity.
However, glycolytic capacity and reserve were significantly
decreased after DOX treatment. Transcriptionally, both DOX
concentrations induced a persistent increase in mitochondrial-
encoded genes, including ND1, CytB, Co1 and ATP8, but those
alterations were not related with changes in mitochondrial
DNA copy number or with tfam and polg expression. In turn, dn-
mt1 mRNA was down-regulated and protein levels were also
decreased in 25 nM DOX-treated cells, suggesting the involve-
ment of DNA methylation on the regulation of mitochondrial-
encoded genes expression. Collectively, the results suggest a
persistent and pre-conditioning response of H9c2 mitochondrial
function to DOX nanomolar treatments, which may be further
explored as a new approach for protecting progenitor cells dur-
ing anticancer therapies.
Supported by FCT-Portugal (PTDC/DTP-FTO/2433/2014,

UID/NEU/04539/2013, SFRH/BD/52429/2013, SFRH/BPD/
101169/2014, co-funded by FEDER/ COMPETE/National Funds)

O2.12
Cytokines and SNPs in superoxide dismutase
and catalase identified as markers for recurrent
erysipelas infection: a case report
C.C. Emene*, I.E. Kravchenko†, S.F. Khaiboullina*,
G. Aibatova† & A.A. Rizvanov*
*Institute of Fundamental Medicine and Biology, Kazan
Federal University, Kazan, Russia; †Department of Infectious
diseases, Kazan State Medical University, Kazan, Russia

A female patient aged 66 was admitted with body temperature
of 38�5°C, malaise and headache. The surface of her left arm
had extensive area of erythema with irregular borders and
apparent swelling of the left lower leg which was moderately
tender to palpation. She was diagnosed with recurrent erythe-
matous erysipelas of the left tibia. Her anamnesis showed an
erysipelas diagnosis in 2004, a recurrence 2008, and twice each
year till 2016. Concomitant diseases: chronic lymphovenous
insufficiency of the lower limbs and hypertension. Treatment
was with antibiotics (penicillin, ceftriaxone, ciprofloxacin).
Despite the systemic treatment, we observed frequently recur-
rence of the disease.
After her informed consent we conducted a genetic study of

her SOD1g7958a, SOD2ala16Val and CATc-262t SNPs. The
effects of these mutations on erysipelas had been earlier
described by Emene et al. (2015) with g-allele, the val-allele
and c-allele of the respective SNPs having a predisposition
increasing the risk of erysipelas. The subject had all three alleles
which increased the predisposition to erysipelas. We also ana-
lyzed 44 cytokines. The observed cytokine values in the acute
and convalescent stages of the infection were compared to other
forty-nine erysipelas patients.
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Our cytokine analysis showed that IL-1b, IL-2Ra, TRAIL, IL-
17, VEGFr, IL-2, IL-3, IL12 (p40) and IL-18 were higher in the
subject in the acute and convalescence phase when compared
to the average values of other patients. We suggest these cytoki-
nes as markers of reccurence of erysipelas. The values of CCL11,
CXCL9, IL-7, IL-8, PDGF-BB, CCL4, IL-9, IL-10, IL-13 and G-CSF
were higher in the subject in the acute phase than the average
value in other patients but reduced to values identical to the
average value of other patients during the convalescent phase
and the other way round in GM-CSF and IFN-a. We suggest
these cytokines as markers for the clinical symptoms of erysipe-
las.

O2.13
Overweight induces structural integrity damage
in skeletal muscle displayed by an energy
metabolism switch
Y. Potes*, M. Berm�udez†, M. Fern�andez-Fern�andez†,
M. Rodrigues-Moreira-Guimar~aes*, A. Rubio-Gonz�alez*,
Z. P�erez-Mart�ınez‡, L. Fern�andez-Calleja*, B. Caballero*,
I. Vega-Naredo*, J.J. Solano† & A. Coto-Montes*
*University of Oviedo, Spain; †Monte Naranco Hospital;
‡Central University Hospital of Asturias

Although aging is characterized by the gradual decline in skele-
tal muscle mass and quality, it is increasingly clear that fat infil-
tration, particularly in the intramuscular and visceral
compartments, play an important role in this decline. Skeletal
muscle is a highly plasticity tissue that is able to response to var-
ious stimuli, including nutritional states. It is well known that
aging attenuates metabolic plasticity, which exacerbates damag-
ing effects of some chronic diseases, such as obesity. Therefore,
the characterization of cellular energy homeostasis and mito-
chondrial profile in skeletal muscle from overweight aged pop-
ulation holds promise to find which are the main pathways
affected in an early stage of obesity. The participants were ran-
domly selected from the HIPA study cohort (hip fracture in
elderly patients undergoing surgery in the region of Asturias
(Spain)). Individuals older than 70 years (84 � 6 years) were
classified in two balance groups according to the World Health
Organization body mass index (BMI): 21 normal-weight
(22�4 � 1�9) and 18 overweight (28�0 � 1�7). The study complied
with the Declaration of Helsinki. Overweight aged patients pre-
sented defective phosphagen, glycolysis and oxidative phospho-
rylation metabolic pathways. As a strategy to maintain ATP
levels under mitochondrial dysfunction, overweight subjects
exhibited a switch from oxidative to lactic acid fermentation
metabolism, but without reaching aging basal levels. Moreover,
lower levels of filamin C further evidence a decline in structural
integrity of the muscle fibers. These findings suggest that mito-
chondrial dysfunction could be critical in the anticipation of the
onset of sarcopenia. Exploiting mitochondrial profiles could be
crucial to diagnose and face both overweight and obesity.
Acknowledgements: This work was supported by FISS-13-
RD12/0043/0030, FISS-13-RD12/0043/0017, FISS-14-PI13/
02741 and GRUPIN-071. Y.P. is a FISS pre-doctoral fellow
(FI14/00405).

O2.14
Promising new catechol O-methyltransferase
(COMT) inhibitors for Parkinson’s disease
display lower mitochondrial toxicity
V.A. Sardão*, T.B. Silva†, R.F. Simões*, P.J. Oliveira*,
C.D. Veloso*, M.J. Valente‡, R.S. Silva‡, F. Remi~ao‡ &
F. Borges†

*MitoXT - Mitochondrial Toxicology and Experimental
Therapeutics Laboratory, CNC - Center for Neuroscience and
Cell Biology, University of Coimbra, UC Biotech Building, Lot
8A, Biocant Park 3060-197 Cantanhede, Portugal; †CIQ/
Department of Chemistry and Biochemistry, Faculty of
Sciences, University of Porto, Rua do Campo Alegre s/n
4169-007, Porto, Portugal; ‡Laboratory of Toxicology,
Department of Biological Sciences, Faculty of Pharmacy,
UCIBIO-REQUIMTE, Rua de Jorge Viterbo Ferreira, 4050-313
Porto, Portugal

Background: Over the last 50 years, clinical management of
Parkinson’s Disease has been based on a combination of dopa-
mine agonists, carbidopa-levodopa, and MAO-B and COMT
inhibitors. Nevertheless, these drugs provide only symptomatic
relief and are unable to halt disease progression. Moreover,
mitochondrial toxicity caused by tolcapone, the only COMT
inhibitor acting in the central nervous system, is a major safety
issue. Due to the mitochondrial central role in cellular energy
production, calcium and redox balance, as well as cell death con-
trol, the mitochondrial toxicity must be evaluated when devel-
oping new drug candidates.
Objectives: Our objectives were: 1) to demonstrate that tol-
capone displays mitochondrial toxicity and 2) to develop novel
COMT inhibitors without mitochondrial liabilities and
improved safety over the currently available drugs.
Methodology: We developed nitrocatechol-based derivatives of
caffeic acid and caffeic acid phenethyl ester, with a pharmaco-
logical profile similar to tolcapone and entacapone. Using the
Seahorse Extracellular flux-analyzer, mitochondrial and gly-
colytic function in human hepatoma HepG2 cells were mea-
sured with both the new and standard COMT inhibitors.
Results: The data obtained suggests that the new compounds
displayed lower in vitro mitochondrial toxicity, observed by a
lower decrease in maximal respiration and spare respiratory
capacity when compared to tolcapone.
Conclusions: We suggest that the toxic effect of tolcapone on
HepG2 cells may be due to an inhibition of mitochondrial respi-
ration, possible through multiple mechanisms.
Acknowledgments: Funded by FEDER funds through the Oper-
ational Programme Competitiveness Factors-COMPETE and
national funds by FCT under research grants (PEst-C/QUI/
UI0081/2013, NORTE-01-0145-FEDER-000028 and PTDC/DTP-
FTO/2433/2014). J Teixeira (SFRH/BD/79658/2011), F. Cagide
(SFRH/BPD/74491/2010), S. Benfeito (SFRH/BD/99189/2013),
J.A.Ribeiro (SFRH/BPD/105395/2014) grants are supported by
FCT, POPH and QREN. The authors thank Dr. Mike Murphy
(MRC, Cambridge, UK) for providing us with MitoQ10 and to
Prof. Hubert Girault, Institute of Chemical Sciences and Engi-
neering, ISIC, Switzerland for the supply of the micro-hole
arrays.

[Correction added on 10 May 2017, after first print publication in
May 2017 and corrected in the online version: Presenting author
of abstract O2.14, V.A. Sardão was changed to R.F. Sim~oes].
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O2.15
Exposure of human bronchial epithelial cells to
the lung carcinogen hexavalent chromium
confers resistance to thermal shock and
interferes with the stress response
P.L. Abreu*, T. Cunha-Oliveira†, L.M.R. Ferreira* &
A.M. Urbano*,‡

*Qu�ımica-F�ısica Molecular Research Unit and Department of
Life Sciences, University of Coimbra, Portugal; †CNC - Center
for Neuroscience and Cell Biology, University of Coimbra,
UC Biotech Building, Portugal; ‡Research Center for
Environment, Genetics and Oncobiology (CIMAGO),
University of Coimbra, Portugal

Although it has long been established by international regula-
tory agencies that, as encountered in certain industries, hexava-
lent chromium [Cr(VI)] compounds are carcinogenic to humans,
the molecular basis underlying Cr(VI)-induced neoplastic trans-
formation remains elusive. Nevertheless, it is generally accepted
that Cr(VI) is an inducer of genotoxic and proteotoxic stress, and
that metabolic and oxidative stresses likely constitute additional
major stressors. As these stresses are expected to activate the
stress response, it is conceivable that cells that survive Cr(VI)
exposure become more resistant to further stresses, namely
those encountered during neoplastic transformation.

In this study, we used acute thermal shock as a model of stress
to investigate whether Cr(VI)-exposed cells were more resistant
to stress than their non-exposed counterparts. In agreement with
our initial hypothesis, the results obtained show that a 48 h
exposure of human bronchial epithelial cells (BEAS-2B cells) to
1 lM Cr(VI) attenuates the anti-proliferative effects of both cold
and heat shock. Interestingly, we also observed that the dou-
bling time of the Cr(VI)-exposed cultures were lower than those
of their non-exposed counterparts.

To gain mechanistic insight, we determined the effects of Cr
(VI) on the expression of heat shock proteins 72 (Hsp72) and
90 alpha (Hsp90a) and heat shock factor 1 (HSF1), three compo-
nents of the stress response with a critical role in carcinogenesis.
The results show that Cr(VI) elicits a significant depletion in the
mRNA levels of Hsp72 and in the protein levels of Hsp90a.
These changes confirm that Cr(VI) interferes with the stress
response but, by themselves, do not support a canonical induc-
tion of the response. Future experiments aimed at improving our
understanding of the effect of Cr(VI) on the stress response path-
way will shed light on the mechanism of Cr(VI)-induced lung
cancer, potentially leading to new therapies.

O2.16
Characterisation of the mitochondrial
bioenergetic, ROS and status of antioxidant
defence system profiles in fibroblasts of
patients showing mitochondrial abnormalities
A. Wojtala*, M. Lebiedzinska-Arciszewska*, P. Jezdrak†,
V.A. Sardao‡, G. Wegrzyn†, M. Pronicki§, P. Pinton¶,
J. Duszynski*, A. Karkucinska-Wieckowska§ &
M. Wieckowski*
*Nencki Institute of Experimental Biology PAS, Warsaw,
Poland, Poland; †University of Gda�nsk, Gda�nsk, Poland;
‡Center for Neuroscience and Cell Biology, University of
Coimbra; §The Children’s Memorial Health Institute, Warsaw,
Poland; ¶University of Ferrara, Ferrara, Italy

Very often defects in mitochondrial function are associated with
several pathologies, which in turn can lead to various diseases.

Improper function of the mitochondrial respiratory chain can
lead to decreased ATP production, what is often considered as
a main cause of the observed symptoms. However, growing evi-
dence has suggested a direct relationship between development
and progression of mitochondrial disorders and the presence of
oxidative stress. Increased ROS production may lead to oxida-
tion of DNA, lipids and proteins and thus can affect fundamen-
tal cellular processes.
The aim of our studies is complex characterisation of mito-

chondrial respiratory chain function and the related parameters
responsible for or involved in mitochondrial defect-mediated
cellular dysfunction. Our studies address mitochondrial bioen-
ergetics and oxidative stress to elucidate how these parameters
participate in the pathogenesis of different mitochondrial disor-
ders. We want to determine which mitochondrial parameters are
significant contributors to the development of mitochondrial
disorder.
We characterised mitochondrial bioenergetic parameters, ROS

production, and status of antioxidant defence system to generate
unique multifactorial profiles of fibroblasts from controls and
patients with different mutations in mtDNA (MTND1, MTND3,
MTND5 and MTATP6) and nDNA (SURF1; SCO2, DGUOK,
PDHA1 as well as in the huntingtin gene). We obtained the
unique profile of the parameters that are characteristic for
healthy and patients’ fibroblasts and describe detected similari-
ties, differences and dependencies between measured parame-
ters. Anomalies in the bioenergetic parameters, modification of
the antioxidant enzymes levels as well as enhancement of intra-
cellular ROS confirmed the occurrence of the oxidative stress in
the studied fibroblasts.
This work was supported by the National Science Centre,

Poland (Grant # 2014/15/B/NZ1/00490 and Grant # 2014/15/
N/NZ3/02155).

O2.17
Tracking the multiple fates of acetyl-CoA in the
liver using stable isotope tracers
J.G. Jones
Center for Neurosciences & Cell Biology, Portugal

In many tissues including the liver, acetyl-CoA represents the
crossroads of oxidative energy metabolism and biosynthesis of
endogenous lipids and other metabolites. It is therefore a crucial
intermediate for observing carbon flux from 13C or 14C-labeled
substrates and determining if these carbons will be oxidized
for energy by the Krebs cycle or incorporated into biosynthetic
pathways such as de-novo lipogenesis. Direct analysis of
acetyl-CoA is challenging because its intracellular concentration
is low, while it is also chemically labile and difficult to isolate
using standard biochemical methods. Moreover, its intracellular
location can determine its metabolic fate. For example, acetyl-
CoA located in the mitochondrion is destined for incorporation
into the Krebs cycle or ketone body synthesis, while cytosolic
acetyl-CoA may be recruited for de-novo lipogenesis. Since
these subcellular pools are homogenized and their identities lost
when acetyl-CoA is isolated by classical destructive biochemical
methods, noninvasive approaches of selectively identifying
and/or sampling them need to be developed. In this lecture,
the concept of selective acetyl-CoA sampling by “chemical
biopsy” will be introduced and exemplified by new data from
animal model studies. In addition, a novel approach for identi-
fying acetyl-CoA that was generated from 13C-glucose and sub-
sequently recruited for de-novo lipogenesis will be illustrated
with newly obtained 13C NMR data from animal models.

ª 2017 The Authors. European Journal of Clinical Investigation ª 2017 Stichting European Society for Clinical Investigation Journal Foundation
European Journal of Clinical Investigation, 47 (Suppl. 1), 13–86

22 Workshop 2: Mitochondria Biology and Medicine



O2.18
Monoamine oxidases in cardiovascular
pathophysiology
F.D. Lisa
University of Padova, Italy

Oxidative stress can be generated at several sites within the
mitochondria. Among these, monoamine oxidases (MAO) have
been described as a prominent source. MAO are mitochondrial
flavoenzymes responsible for the oxidative deamination of cate-
cholamines, serotonin and biogenic amines, and during this pro-
cess they generate H2O2 and aldehyde intermediates.

The role of MAO in cardiovascular pathophysiology has only
recently gathered attention, since it has been demonstrated that
both H2O2 and aldehydes may target mitochondrial function
and consequently affect function and viability of the myocar-
dium. Accordingly, MAO inhibition has been shown to afford
protection against acute and chronic injury of the heart under
conditions, such as ischemia/reperfusion, pressure overload
and diabetes. The protective effects elicited by MAO inhibition
have been extended also to muscular dystrophy.

Besides summarizing previous work I will discuss novel find-
ings on (i) substrates utilized by MAO under pathological condi-
tions; (ii) the role of MAO-induced ROS formation in ER stress;
(iii) the activity of MAO in non-myocytes cells of the heart, such
as macrophages and mast cells; (iv) the role of MAO in car-
diomyocytes obtained by IPS. The data will be discussed high-
lighting potential physiological aspects of MAO in cell
differentiation and maturation.

O2.19
The association of mitochondrial haplotypes
with rheumatoid arthritis severity
R. Larionova*, A. Shafigullina†, R. Ismagilova*,
A. Varfolomeev*, O. Kravtsova* & M. Arleevskaya†

*Kazan Federal University, Russian Federation; †Kazan State
Medical Academy, Russian federation

Introduction: A huge amount of studies investigates the role of
nuclear genes polymorphism in rheumatoid arthritis (RA) pre-
disposition. However, we also complicated with genetic infor-
mation encoded by mitochondrial DNA (mtDNA), that
heritage only by maternal line and the association of the certain
mitochondrial haplotypes with several diseases (cardiovascular
diseases, cancer etc.) was widely observed. It’s well-known that
RA 2-3 times more frequently occurs in female rather men. So,
the aim of this study was to identify the association of mtDNA
haplotypes with RA and its severity.
Materials and methods: mtDNA haplogroups were deter-
mined in 73 RA patient and 30 healthy donors by sequencing
the D-loop region (15898-16400 bp according to CRS) and ana-
lyzing with online program (http://dna.jameslick.com/mtha
p/advanced.php). The study included cohorts of RA patients
and healthy women being under our long-term (more than
10 years) clinical and laboratory surveillance. Clinical and labo-
ratory parameters of RA activity (DAS28-ESR, HAQ, RF,
antiCCP, ESR, CRB) were annually fixed. Statistical significance
was considered at P < 0�05.
Results: Almost all of the identified mtDNA haplogroups were
of the European origin (H, U, J, K) and no significant difference
between studied groups was observed. Haplogroup K carriers
were significantly less susceptible to the trivial infections in
the RA onset when compared to H, J, U haplotypes. In early
RA as well as in the advanced RA stage patients with hap-
logroup K had significantly lower meanings of DAS28-ESR

and HAQ compared to the J haplogroup carriers. What is more,
in the K subgroup the percentages of RF- and antiCCP+ positive
cases were significantly lower than that in the other subgroups.
In the H haplotype subgroup all the RA parameters had inter-
mediate values.
Conclusion: Thus, although the presented results are prelimi-
nary, our findings demonstrate an impact of the certain mito-
chondrial haplotypes on the RA severity.

O2.20
Mitochondria-targeted therapy: challenges and
hurdles of drug discovery process
F. Borges
Faculty of Sciences of Porto, Portugal

The recognition of mitochondria as gatekeepers of cell life and
death, as well as the perception that mitochondrial impairment
underlies a diversity of pathological states, including rare inher-
ited mitochondrial disorders, cancer, diabetes, and age-related
diseases, have intensified the number of drug discovery pro-
grams. Even though the modulation of mitochondrial function
is an attractive therapeutic strategy for different pathologies
the development of mitochondrial-targeted drugs has been ham-
pered by a number of challenges, with not approved therapies at
the present. The clinical mismatches can be ascribed to limita-
tions of the animal models used in pre-clinical phase, to pitfalls
in clinical trial design and to druggability and drug-likeness set-
backs.
The discovery of mitochondrial drug candidates is well-

thought-out to be a drug discovery bottleneck as it requires at
the same time target-specific affinity, i.e. drug delivery to mito-
chondria, and a particular safe window, related to mitochondrial
toxicity. In compliance, mitochondrial drugs have strictly effi-
cacy dosage requirements. One way to surpass the problem is
the modulation of physicochemical properties (ionisation,
lipophilicity, hydrogen bonding, redox potential, and others)
in early drug discovery processes. The concept of drug-likeness
helps to optimise pharmacokinetic and pharmaceutical proper-
ties, including solubility, chemical stability, bioavailability and
distribution. Within this framework, the knowledge of the
physicochemical properties of the intracellular environment is
recognized to be of utmost importance.
This is certainly a daunting challenge but given the current

unmet medical needs, and the possible gains, such a venture is
worthwhile. Yet, the collaboration among all the stakeholders,
such as research foundations, academic institutions, physicians,
and pharmaceutical industry, are paramount for the success.
Drug discovery
Funding: Funded by FEDER funds through the Operational Pro-
gramme Competitiveness Factors -COMPETE and national
funds by FCT – Foundation for Science and Technology under
research grants (PEst-C/QUI/UI0081/2013, NORTE-01-0145-
FEDER-000028 and PTDC/DTP-FTO/2433/2014).

O2.21
The gut microbiota and metabolic disorders.
Will mitochondria ever be involved?
P. Portincasa & L. Bonfrate
Department of Biomedical Sciences and Human Oncology,
Bari University Medical School, Italy

Background and aim: The intestinal microbiota plays a key role
in human health and disease, by regulating the host immune
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response and energetic metabolism. The subtle and complex
interplay between resident microbiota, intestinal cells and
immune system involve also the modulation of mitochondrial
activities.
Results: Mitochondria and bacterial members of microbiota
display common features because of a probable prokaryotic ori-
gin of mitochondria. Moreover, microbiota shows a different
quality and diversity in relation to mitochondrial function. The
reactive oxygen species (ROS) modulate the innate immune sys-
tem and inflammatory process, and are involved in the regula-
tion of the gut epithelial barrier mediated by intestinal
microbiota.

On the other hand, microbiota produces metabolites that can
act on the mitochondrial respiratory chain and ATP production.
While the microbial products H2S and NO inhibit the mitochon-
drial host respiratory chain, SCFAs positively regulate mito-
chondrial activities. Lastly, the presence of intestinal dysbiosis,
contamination and “leaky gut”, may increase the portal flow
of toxic endogenous products (i.e. ethanol, LPS) which will ini-
tiate/perpetuate/worsen the metabolic hepatosteatosis/steato-
hepatitis, with a key role for ROS and mitochondria.
Conclusions: A strong crosstalk is present between microbiota
and mitochondria, and affects the host health.

O2.22
Electron transport chain-derived reactive
oxygen species in cell death
J. Rohlena*, J. Blecha*, K. Kluckova*, K. Rohlenova*,
J. Kovarova*, L. Dong† & J. Neuzil*,†

*Institute of Biotechnology CAS, BIOCEV, Vestec, Prague-
West, Czech Republic; †School of Medical Science, Griffith
University, Southport, Qld, Australia

Functional electron transport chain (ETC) is essential for initi-
ation and progression of tumorigenesis, and ETC targeting
emerges as an effective anti-cancer strategy in multiple exper-
imental models. This is particularly relevant for cancer sub-
types with enhanced ETC supercomplex assembly, and ETC-
derived reactive oxygen species (ROS) play a pivotal role in
this phenomenon. To understand the molecular reasons for
the sensitivity to ETC blockade and the selectivity to cancer
cells, we deployed a panel of ETC inhibitors in proliferating
and quiescent non-transformed cells. We found that the prolif-
erative status significantly impacts on the susceptibility to
ETC inhibition. Despite upregulation of ETC activity and
higher ETC supercomplex assembly in quiescent cells, these
cells were protected from cell death after the ETC blockade
when glucose was not limiting. This corresponded to lower
ROS production in quiescent cells, which was mediated by
the enhanced antioxidant defence. Functional interference with
antioxidant defence sensitized to ETC-derived ROS and
increased cell death. In contrast, under limiting glucose condi-
tions, cell death was induced preferentially in quiescent cells
and was correlated with intracellular ATP depletion but not
with ROS. The antioxidant defence could no longer protect
the quiescent cells from cell death. Hence, in quiescent cells
in ample nutrient supply (the situation in healthy perfused tis-
sues) the antioxidant defence effectively restricts ETC-block-
ade-induced ROS and cell death explaining specificity, while
in conditions of limiting nutrients (such as in poorly perfused
areas of tumors) the cells are eliminated upon ETC inhibition
even in the quiescent state due to the acutely induced bioen-
ergetics stress. This mechanism may account for some of the
specificity of ETC inhibition in cancer.

O2.23
Hepatic lipotoxicity and mitochondrial
dysfunction
A. Gastaldelli
Institute of Clinical Physiology-CNR, Italy

Mitochondrial dysfunction is often described in metabolic diseases
like type 2 diabetes (T2DM) and non-alcoholic fatty liver disease
(NAFLD). Among the possible causes there are the lipid and
lipoprotein abnormalities that often occur in these patients. These
patients often show increased plasma triglyceride (TG) concentra-
tions, due to increased hepatic secretion and impaired clearance of
VLDL, high LDL and low HDL plasma concentrations. Moreover,
they are insulin resistant not only at the level of muscle and liver
but also of the adipose tissue. Despite high plasma insulin levels
lipolysis is not controlled resulting in abnormally high free fatty
acid (FFA) release into the circulation. Circulating FFA and TG
in excess tend to accumulate in non-adipose tissues or to produce
lipid metabolites such as long-chain fatty acyl-CoA, diacylglycerol,
and ceramides that are known to stimulate inflammatory path-
ways contributing to cell dysfunction and death. This phe-
nomenon is known as lipotoxicity and in liver is associated with
steatosis that can progress to non-alcoholic steatohepatitis
(NASH), in pancreas with impaired insulin secretion and b cell
dysfunction, in heart with cardiomyopathy and an increased risk
of cardiac dysfunction, in skeletal muscle with insulin resistance
and impaired glucose uptake.
Lipotoxicity triggers negative effects on multiple cellular pro-

cesses including impaired insulin signaling, inflammation and
mitochondrial function that is associatedwith reducedFFAoxida-
tion, decreased muscle ATP synthesis, and increased oxidative
stress. In hepatocytes, the increasedproductionof reactive oxygen
species (ROS) and lipid peroxidation products further impair the
respiratory chain, either directly or indirectly, through oxidative
damage to themitochondrial genome.Moreover, this can acceler-
ate the progression of NAFLD to NASH and liver cirrhosis.

O2.24
When, where and how: mitochondrial
multifaceted dysfunction in Alzheimer’s disease
C.R. Oliveira, C. Pereira, A.C. Rego, P.I. Moreira & S. Cardoso
Center for Neuroscience and Cell Biology - CNC.IBILI, Faculty
of Medicine, University of Coimbra, Portugal, Portugal

Alzheimer’s disease (AD) is the most common age-related neu-
rodegenerative disease with a progressive course involving synap-
tic dysfunction and neuronal damage in specific brain regions and
circuits associated to memory and language, such as the hip-
pocampus and brain cortex. The deposition of amyloid-beta,
namely Ab peptides 40 and 42 in senile plaques, in these brain
regions, suggests that they are key players in the pathogenesis
of the disease, although their link to intracellular tau hyperphos-
phorylation and accumulation in neurofibrillary tangles, is not
yet clarified. Evidences from neuroimaging and neuropathological
studies show that amyloid angiopathy develops early in AD, even
in a presymptomatic stage of the disease. In vivo and in vitro stud-
ies have shown that cognitive deficits occurring in early stages of
AD, are correlated to Ab-induced glutamate receptors deregula-
tion, endoplasmic reticulum (ER) stress, alteration of intracellular
calcium homeostasis and mitochondrial dysfunction. In our stud-
ies, by using AD cybrids, that replicate the mitochondrial dysfunc-
tion observed in platelets from AD patients, an increased
susceptibility to Ab-induced ER stress leading to the activation
of the ER stress-mediated apoptotic pathway was observed, fur-
ther supporting an inter-organelle crosstalk during apoptosis in
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AD. More recently we showed in rat brain endothelial exposed to
Ab that the failure of the adaptive unfolded protein response
(UPR) led to a decrease in proteasome activity and the impairment
of the autophagic flux. Simultaneously, a deregulation of calcium
and redox cell homeostasis, led to endothelial cells apoptosis. In
conclusion, these data may provide new strategies and therapeutic
approaches targeting ER stress and mitochondrial dysfunction,
not only in neurons but also in endothelial cells, aiming to prevent
or delay the progression to AD.
Supported by FCT, project ref. UID/NEU/04539/2013:

O2.25
The path of neurodegenerative disorders. From
molecular mechanisms to biomarkers
C.R. Oliveira
Center for Neuroscience and Cell Biology - CNC.IBILI, Faculty
of Medicine, University of Coimbra, Portugal, Portugal

Neurodegenerative disorders, either in the familial or sporadic
forms, are progressive and incapacitating diseases for which
no cure exists, with a high socio-economic burden in western
societies. The common trait of these disorders is the presence
of intra or extracellular protein aggregates in specific vulnerable
brain areas that have been associated with the neurodegenera-
tive process occurring in these disorders. Although the etiology
of these diseases is largely unknown, it has been suggested that
multiple factors, including genetic and epigenetic components,
oxidative stress, excitotoxicity, inflammation, mitochondrial
dysfunction and alteration of cytoskeleton, lead to synaptic dys-
function and neuronal loss. The accuracy of the clinical diagno-
sis of sporadic forms of these diseases, namely in their early
stages, is required for the development of putative disease mod-
ifying drugs. For this purpose, the identification of disease
biomarkers that can also correlate with disease severity is
mandatory. Our studies have been focused in the most prevalent
neurodegenerative diseases, namely Alzheimer’s and Parkinson
diseases, trying to understand how initial adaptive cellular reac-
tions lead to an irreversible alteration of brain homeostasis. In
cellular and animal models of disease, we have demonstrated
that mitochondrial dysfunction, intracellular calcium deregula-
tion and changes in redox homeostasis play a crucial role in
the pathogenesis of these diseases. Taking into account these
results, we moved to the identification of a molecular signature
of the diseases, integrating the evaluation of protein levels in
CSF and/or blood, with genetic risk factors and clinical data.
The added value of biomarkers in the diagnosis of the earliest
stages of disease, before neurodegeneration starts, will be dis-
cussed. Supported by FCT, project ref. UID/NEU/04539/2013

O2.26
The bile acid Chenodeoxycholic acid is a
powerful modulator of metabolic pathways in
white adipose tissue in vitro: towards a better
understanding of howbile acids decrease obesity
J.S. Teodoro*,†, A.P. Rolo*,†, R.A. Carvalho† &
C.M. Palmeira*,†

*Center for Neurosciences and Cell Biology of the University
of Coimbra, Portugal; †Department of Life Sciences, Faculty
of Sciences and Technology, University of Coimbra,
Coimbra, Portugal

Obesity has now reached epidemic levels throughout the world.
Current pharmacological strategies are, in the long run, ineffi-
cient in achieving an improved healthier profile. To this goal,

a novel strategy has emerged in the potential therapeutic use
of bile acids (BA) to fight obesity.
Recently, BA have been found to have a hypoglycemic and

hypolipidemic activity in both in vivo animal models and obese
patients (Teodoro et al., 2011; Teodoro et al., 2014). BA are cur-
rently thought to have two major receptors that mediate these
functions, the Farnesoid X Receptor (FXR) and the to the G pro-
tein-coupled receptor 5 (TGR5). Both have very different and
sometimes contradicting effects, depending on type of BA used
and target tissue type. Regardless, systemic BA exposure causes
a total reversal of obesity and diabetic statuses, an effect at least
in part caused by enhanced brown adipose tissue (BAT) ther-
mogenesis (Teodoro et al., 2014; Watanabe et al., 2006). This
is particularly interesting due to the recent discovery of func-
tional BAT in adult humans (Ouellet et al., 2012). However,
the lack of consensus about route of action and key target mod-
ulators of metabolic pathways involved in BA activity, coupled
with the inherent BA cytotoxicity has rendered the develop-
ment of more safe and potent BA-effect mimetic pharmacolog-
ical agents difficult. We report here that the BA CDCA is a
powerful reducer of in vitro obesity. NMR analysis demon-
strates that CDCA is capable of inducing an acceleration of sev-
eral metabolic pathways, including the citric acid cycle,
mitochondrial oxidative phosphorylation, lipidic oxidation
and a substrate-futile, energy depleting, triglyceride/glyc-
erol+free fatty acid cycle.
Ouellet, V., et al. (2012). JCI, 122(2), 545–552.
Teodoro, J. S., et al. (2011). Trends Endocrinol Metab 22(11), 458–

466.
Teodoro, J. S., et al. (2014). Int J Obes (Lond.) 38(8), 1027-34.
Watanabe, M., et al. (2006). Nature, 439(7075), 484–489.

O2.27
Remodeling of cardiac mitochondrial profile in
the fetal baboon by moderate global maternal
nutrient reduction
S.P. Pereira*,†,‡, M.J. Nijland‡, L.C. Tavares*,†, A.I. Duarte*,
I. Baldeiras*,§, T. Cunha-Oliveira*, M.S. Santos*,†,
A. Maloyan‡,¶, A.J. Moreno†, L.A. Cox**, C. Li††,
P.W. Nathanielsz†† & P.J. Oliveira*
*CNC - Center for Neuroscience and Cell Biology, University
of Coimbra, 3004-517 Coimbra, Portugal; †Department of Life
Sciences, School of Sciences and Technology, University of
Coimbra, 3004-517 Coimbra, Portugal; ‡Center for Pregnancy
and Newborn Research, University of Texas Health Science
Center at San Antonio, 78229-3900 San Antonio, Texas, USA;
§Neurological Clinic, Faculty of Medicine, University of
Coimbra, 3004-517 Coimbra, Portugal; ¶Knight
Cardiovascular Institute, Oregon Health and Science
University, Portland, Oregon, USA, 97239; **Department of
Genetics and Southwest National Primate Research Center,
Texas Biomedical Research Institute, 78245-0549 San
Antonio, Texas, USA; ††Wyoming Pregnancy and Life Course
Health Center, University of Wyoming, Laramie, Wyoming.
82071-3684;

Background: Poor fetal nutrition results in intrauterine growth
restriction and in sex-dependent cardiac changes, potentially
predisposing the offspring to later-life cardiovascular disease
(CVD). Mitochondrial bioenergetics plays a key role in cardiac
energy metabolism, growth, and function. Using our well-
established non-human primate model of maternal undernutri-
tion, we addressed the hypothesis that moderate maternal
nutrient reduction (MNR) impairs fetal cardiac mitochondrial
function.

ª 2017 The Authors. European Journal of Clinical Investigation ª 2017 Stichting European Society for Clinical Investigation Journal Foundation
European Journal of Clinical Investigation, 47 (Suppl. 1), 13–86

Workshop 2: Mitochondria Biology and Medicine 25



Methodology: Pregnant baboons ate chow ad lib (Control, C) or
70% of controls (MNR). Cesarean sections were performed
under general anesthesia at term. Morphometric parameters
and maternal and fetal blood biochemistry were measured in
the C and MNR groups. Mitochondrial (mt)DNA copy number,
mRNA and protein levels, enzymatic activities, and mitochon-
drial morphology were examined in the fetal cardiac left ventri-
cles (LV) from both groups.
Results: Nutrient reduction decreased maternal weight gain
and caused 23% reduction in placental weight. Heart weight-
to-body weight ratios were similar despite decreased fetal
weight. MNR increased fetal LV mtDNA content by 1�5-fold.
Nutrient reduction also significantly increased mRNA for key
oxidative phosphorylation (OXPHOS) mitochondrial genes,
which was also confirmed by semi-quantifying protein levels
by Western blotting (including NDUFB8, UQCRC1, Cyt c, and
VDAC). Surprisingly, however, the OXPHOS enzymes activity
was significantly decreased in MNR fetuses, together with a
78% reduction in ATP content, and increased oxidative stress
in LV tissue, as evidenced by 1�4-fold increase in the lipid perox-
idation marker, malondialdehyde (P < 0�05). Electron micro-
scopy showed LV mitochondria with sparse and disarranged
cristae in the MNR group.
Conclusions: The present study provides evidence of LV mito-
chondrial remodeling in the MNR fetuses. Decreased mitochon-
drial function has been previously linked to heart failure, and
might at least partially underlie the CVD seen in the offspring
of maternal undernutrition.
Funding: Supported by NIH-PO1-HD23150, and by FEDER/
COMPETE/FCT-Portugal (PTDC/DTP-DES/1082/2014). SP
was supported by FCT fellowship SFRH/BD/64247/2009).

O2.28
Maternal obesity (MO) in sheep decreases fetal
hepatic mitochondrial respiratory chain activity
and total mitochondrial lipids
T.L. Serafim*, T. Cunha-Oliveira*, V.A. Sard~ao*, C.M. Deus*,
I. Cardoso*, S. Pinho*, S. Yang†, A. Tuerxun†,
J.F. Odhiambo†, A.B. Ghnenis†, A.M. Smith†, J. Li‡,
S.P. Pereira*, P.W. Nathanielsz†, S.P. Ford† & P.J. Oliveira*
*CNC – Center for Neuroscience and Cell Biology, UC-
Biotech Building, Biocant Park, University of Coimbra,
Portugal; †Center for the Study of Fetal Programming,

University of Wyoming, Laramie, WY, U.S.A.; ‡Department
of Radiology, University of Texas Health Science Center San
Antonio, San Antonio, TX, U.S.A

Introduction: MO has adverse effects on fetal hepatic metabo-
lism and development. Exposure to hyperlipidemic environ-
ment can trigger changes in fetal liver metabolism,
predisposing it to later-life metabolic diseases. We hypothesize
that MO programs fetal sheep mitochondrial bioenergetics and
metabolism, contributing to later-life altered mitochondrial
capacity and susceptibility to metabolic diseases.
Methods: Ewes consumed either an obesogenic (150% of NRC
requirements; MO; n = 7), or control diet (100% NRC; CTR;
n = 7) from 60d prior to conception through pregnancy. Fetal
livers were removed following exsanguination under general
anesthesia at 0�9 gestation. Selected mitochondrial proteins were
measured in liver tissue by Western Blotting. Mitochondrial res-
piratory chain complexes, aconitase, and citrate synthase activi-
ties in isolated fractions, and superoxide dismutase II activity in
whole liver tissue, were measured by colorimetric methods.
Total and specific mitochondrial phospholipids were measured
in isolated fractions by colorimetric methods following chro-
matographic separation.
Results: Protein expression of selected respiratory chain sub-
units did not differ between groups. Still, decreases in Complex
I (P < 0�05), Complex II-III (P < 0�01), and Complex IV (P < 0�05)
activities were observed in MO vs. CTR. No group differences
were observed in mitochondrial aconitase or citrate synthase
activities. Superoxide dismutase II activity showed a 2�1 numer-
ical increase in MO. A decrease (P < 0�001) in total mitochon-
drial phospholipid was observed in MO vs. CTR. No
differences were observed in mitochondrial-specific phospho-
lipid cardiolipin.
Conclusions: These data suggest that MO decreases fetal mito-
chondrial complex activity and total mitochondrial phospho-
lipids, which might affect the normal membrane composition,
possibly leading to compromised mitochondrial bioenergetics
later in life.
Acknowledgements: Funded by FEDER/COMPETE/FCT-Por-
tugal (PTDC/DTP-DES/1082/2014) and NIH (R01HD070096-
01A1).

[Correction added on 10 May 2017, after first print publication in
May 2017 and corrected in the online version: Presenting author
of abstract O2.28, T.L. Serafim was changed to S.P. Pereira].
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O3.01
Serum PCSK9 reduction after ischemic stroke
predict worse outcome and higher MACEs
occurrence
L. Liberale*,†, F. Montecucco*,‡,§, A. Bonaventura*,
A. Vecchi�e*, I. Casetta¶, S. Seraceni**, A. Trentini††,
M. Padroni¶, F. Dallegri*,‡, G.G. Camici†, E. Fainardi‡‡ &
F. Carbone*
*First Clinic of Internal Medicine, Department of Internal
Medicine, University of Genoa, 6 viale Benedetto XV, 16132
Genoa, Italy; †Center for Molecular Cardiology, University of
Zurich, 12 Wagistrasse, 8952 Schlieren, Switzerland; ‡IRCCS
AOU SanMartino - IST, Genoa, 10 Largo Benzi, 16132 Genoa,
Italy; §Centre of Excellence for Biomedical Research (CEBR),
University of Genoa, 9 viale Benedetto XV, 16132 Genoa,
Italy; ¶Department of Biological, Psychiatric and
Psychological Science, Azienda Ospedaliera-Universitaria,
Arcispedale S. Anna, Corso della Giovecca 203, 44121
Ferrara, Italy; **Institute for Maternal and Child Health
“IRCCS Burlo Garofolo”, via dell’Istria, 65/1, 34137 Trieste,
Italy; ††Section of Medical Biochemistry, Molecular Biology
and Genetics, Department of Biomedical and Specialist
Surgical Sciences, University of Ferrara, Via Ludovico
Ariosto, 35 - 44121 Ferrara, Italy; ‡‡Neuroradiology Unit,
Azienda Ospedaliera-Universitaria Careggi, largo Brambilla
3, 50134 Florence, Italy

Background: Inflammation has shown to play a dual role in the
evolution of ischemic brain injury. Among soluble mediators
investigated to predict stroke outcomes, proprotein convertase
subtilisin/kexin type 9 (PCSK9) might have both clinical and
pathophysiological relevance.
Materials and methods: Blood from patients was sampled at
admission and at day 1, 7 and 90 after acute ischemic stroke
onset. Available samples (n = 72) were tested for PCSK9 by col-
orimetric enzyme-linked immunosorbent assay. Primary end-
point was the predictive value of early PCSK9 level variations
(DPCSK9) from day 1 to day 7, toward a 90-day outcome by
modified Rankin Scale (mRS). The association between DPCSK9
and the risk of major adverse cardiovascular events (MACEs)
occurrence was the secondary endpoint.
Results: Poor clinical outcomes at day 90 were associated with
lower level of PCSK9 in serum at days 1 and 7. DPCSK9 day 7-
day 1 was a good predictor of poor 90-day mRS at the cut-off
point identified by the ROC curve analysis: �61�28 ng/mL.
Moreover, DPCSK9 day 7-day 1 ≤ �61�28 ng/mL was associ-
ated with an increased rate of MACEs.
Conclusion: Poor neurological outcome and MACEs occur-
rence at 90-day follow-up were both predicted by a decrease
in PCSK9 serum levels after AIS onset. Further studies are
needed to clarify the pathophysiological mechanism underlying
the detrimental effects of early PCSK9 reduction in patients with
AIS

O3.02
Prognostic value of the blood lactate peak in
patients with acute coronary syndrome under
extracorporeal cardiopulmonary resuscitation
F. Rigamonti*, F. Montecucco†, F. Boroli‡, F. Rey*,
B. Gencer*, M. Cikirikcioglu§, C. Banfi§, S. Reverdin*,
F. Carbone†, M. Roffi* & R. Giroud‡

*Division of Cardiology, Department of Medical Specialties,
Geneva University Hospitals, Geneva, Switzerland;
†Department of Internal Medicine, University of Genoa,
Genoa, Italy and IRCCS AOU San Martino - IST, Genova,
Italy; ‡Intensive Care Unit, Department of Anesthesiology
and Intensive Care Specialities, Geneva University Hospitals,
Geneva, Switzerland.; §Division of Cardiothoracic Surgery,
Department of Surgery, Geneva University Hospitals,
Geneva, Switzerland

Background: The prognostic impact of extracorporeal mem-
brane oxygenation (ECMO) in acute coronary syndromes
(ACS) complicated by and refractory cardiogenic shock (CS)
and cardio-respiratory arrest (CA) remains to be determined.
We aimed at evaluating the prognostic roles of blood and proce-
dural parameters on 30-day mortality.
Materials and methods: In this pilot study, 29 patients admit-
ted for ACS complicated by CS and CA who underwent ECMO
implantation were studied. The medical information, PPCI char-
acteristics and hemodynamic ECMO variables during first 24 h
were analyzed. The primary endpoint was to assess a relation-
ship between the blood lactates in the first 24 h and all-cause
mortality at 30 days. The secondary outcomes were to assess if
the procedural feature were associated with 30-day mortality.
Results: “Survivors” and “non-survivors” had similar demo-
graphic, clinical and biochemical characteristics at admission,
except for blood lactate peak in the first 24 h that was increased
in non-survivors. Mortality at 30 days was 62%. The cut-off
value for the lactates, determined by receiver operating charac-
teristic (ROC) curve analysis, was found at 11 mmol/l. Procedu-
ral characteristics of percutaneous coronary intervention and
ECMO were comparable in either group. The peak of blood lac-
tate predicted 30-day mortality independently of age, sex and
ECMO duration. Short extracorporeal cardiopulmonary resusci-
tation was independently associated with 30-day mortality.
Conclusion: The peak of blood lactate concentration in the first
24 hours was increased in non-survivors and predicted 30-day
mortality in patients with ACS complicated with CS and CA.

O3.03
Stem cell therapy for myocardial ischemia:
myth or reality?
S. Bollini
Regenerative Medicine Lab, Department of Experimental
Medicine, University of Genova, Italy

Cardiovascular disease (CD) and heart failure represent the
main cause of mortality in the Western countries. CD pathogen-
esis is mainly related to inefficient cardioprotection, defective
repair and lack of myocardial renewal following cardiac injury
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and/or aging. However, recent work demonstrated that the
adult mammalian heart is not completely devoid of regenerative
capability, since it has an endogenous restorative program
mainly based on cardiac progenitor cells (CPC) activation and
resident cardiomyocyte de-differentiation and proliferation.
Although these mechanisms are widely responsive during car-
diogenesis and in the very early stages of post-natal life, they
become quiescent and dormant in the adulthood, leaving the
heart capable of limited restorative potential when facing patho-
logical situations, such as myocardial infarction.

Therefore, a working strategy to enhance and reinstate in full
the cardiac endogenous potential for both repair and regenera-
tion will open new frontiers in cardiac medicine. In this scenario,
stem cell biology has been broadly scrutinized in order to define
a therapeutic approach. Despite an increasing interest toward
the analysis of the cardiovascular differentiation potential of
autologous or allogeneic transplanted stem cells, particular
attention has been lately addressed to their paracrine modula-
tory influence. Indeed, the so called “paracrine effect” has been
proposed as a possible working strategy to boost the endoge-
nous mechanisms of regeneration from within the cardiac tissue.

This has led to a significant paradigm shift: from exploring the
stem cell genome in terms of direct differentiation potential, to
analyzing the stem cell “secretome”, as the whole of growth fac-
tors and chemo-attractant molecules produced via paracrine
secretion. Hence, the scientific community is now focusing on
identifying the ideal stem cell source endowed with the most
effective secretome for cardiac regeneration.

O3.04
PCSK9 and atherosclerosis: beyond LDL
A.L. Catapano
University of Milan, Italy

Proprotein Convertase Subtilisin Kexin type 9 (PCSK9) is a pro-
tein mainly produced by the liver, which plays a pivotal role in
controlling LDL receptor (LDLR) recycling on the surface of hep-
atocytes .

In humans, PCSK9 loss-of-function (LoF) mutations, are asso-
ciated with hypocholesterolemia and as a consequence, the
reduction in cardiovascular risk in the other hand gain of func-
tion are associated with a classical familial hypercholesterolemia
phenotype.

Beyond targeting the LDLR, PCSK9 i) modulates lipoprotein
assembly and secretion in the intestine and in the liver [6, 7]
and ii) by controlling the turnover of the very-low density
lipoprotein (VLDL) receptor, the ApoE2 receptor, and the
CD36 receptor impacts triglyceride rich lipoproteins (TGRLs)
metabolism and fatty acids uptake in peripheral tissues. PCSK9
deficiency has been demonstrated to result in reduced post-
prandial lipemia and TGRLs production, while PCSK9 over
expression promotes hepatic lipogenesis.

These findings raise the question whether PCSK9 deficiency
might affect triglyceride metabolism both by modulating triglyc-
eride rich lipoprotein metabolism, and by increasing fatty acids
and TG accumulation in the liver as well as favoring their deliv-
ery into peripheral tissues.

O3.05
Epigenetic changes and vascular risk in
cardiometabolic disturbances
F. Paneni
University of Zurich, Switzerland

Risk of diabetic complications continues to escalate overtime
despite a multifactorial intervention with glucose-lowering
drugs, anti-hypertensive agents and statins. In this perspective,
a mechanisms-based therapeutic approach to vascular disease
in diabetes represents a major challenge. Epigenetic signatures
are emerging as important determinants of vascular disease in
this setting. Methylation and acetylation of DNA and histones
is a reversible process leading to dysregulation of oxidant and
inflammatory genes such as mitochondrial adaptor p66(Shc)
and transcription factor NF-kB p65. Epigenetic modifications
associated with diabetes may contribute to the early identifica-
tion of high risk individuals. Ongoing epigenomic analyses will
be instrumental in identifying the epigenetic variations that are
specifically associated with cardiovascular disease in patients
with diabetes. During my speech, I will discuss a complex sce-
nario of epigenetic changes and their putative link with diabetic
vascular disease. Pharmacological reprogramming of diabetes-
induced epigenetic signatures may be a promising option to
dampen oxidative stress and inflammation, and thus prevent
cardiovascular complications in this setting.

O3.06
Laparoscopic sleeve gastrectomy effects on left
ventricular hypertrophy in morbidly obese
subjects
S.D. Vuono*, M.A. Ricci*, S. Ministrini*, A. Gentili*,
G. Daviddi*, F. Rondelli†, M. Boni† & G. Lupattelli*
*University of Perugia, Italy; †San Giovanni Battista Hospital,
Foligno, Perugia, Italy

Background: Obesity is associated with left ventricular hyper-
trophy (LVH) development. Laparoscopic sleeve gastrectomy
(LSG), a relatively new bariatric procedure, showed its efficacy
in obtaining sustained weight loss and a reduction of cardiovas-
cular morbidity and mortality.
Aims: The aims of our study was to evaluate if LSG has positive
effects on LVH and if these effects could be mediated by weight
loss, visceral adipose tissue depots reduction or metabolic pro-
file amelioration.
Patients and methods: We enrolled 110 morbidly obese subjects
(38 males, 72 females, mean BMI 45�5 kg/m2) eligible for LSG.
Before and about 12 months the bariatric procedure we assessed
BMI, waist circumference (WC), systolic and diastolic blood
pressure (SBP and DBP), fasting lipid profile, glucose and insu-
lin levels, which were used for calculating HOMA-index, and
glycosylated hemoglobin. Visceral fat area (VFA) was estimated
by ultrasonography. Echocardiograms were performed for cal-
culating left ventricular mass (LVM) has been using Devereux
formula, indexed for height. LVH was defined by
LVM ≥ 51 g/m2,7.
Results: At baseline mean LVM was 53�6 � 15 g/m2,7 and
LVH prevalence was 55�3%.
After surgery we observed significant reduction of BMI, WC,

total cholesterol, triglycerides, glucose and insulin levels,
HOMA-index, glycosylated hemoglobin, SBP, DBP, VFA and a
significant increase of HDL levels. LVM and LVH prevalence
significantly decreased, with LVH regression in 40% of hyper-
trophic subjects.
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LVM reduction and LVH regression were not significantly
correlated with TWL, variation of SBP, DBP, HOMA index,
VFA, triglycerides, HDL and total cholesterol.
Conclusions: LSG has positive effects on weight loss and on
obesity-associated comorbidities. LSG is effective in determining
regression of LVH. Our data suggest that LVH regression could
not be mediated by weight loss, visceral adipose tissue depots
reduction and other studies are needed for better understanding
the mechanism involved in LVH regression after bariatric sur-
gery.

O3.07
Modulation of natriuretic peptide receptors in
human adipose tissue: molecular mechanisms
behind the “natriuretic handicap” in morbidly
obese patients
A. Gentili*, C. Orabona†, M.R. Frangione*, E. Albini†,
C. Vacca†, M.A. Ricci*, S. De Vuono*, M. Boni‡, F. Rondelli‡,
L. Rotelli§ & G. Lupattelli*
*Internal Medicine, Department of Medicine, University of
Perugia, Perugia, Italy; †Pharmacology, Department of
Experimental Medicine, University of Perugia, Perugia, Italy;
‡Department of Surgery, “S. Giovanni Battista” Hospital,
Foligno, Italy; §Department of Anesthesiology and
Reanimation, “S. Giovanni Battista” Hospital, Foligno, Italy

Background and aim: B-type Natriuretic Peptide (BNP) is a
hormone with a crucial role in the maintenance of car-
diometabolic health. Obesity is characterized by the presence
of low circulating levels of BNP, a condition known as “natri-
uretic handicap”. Recent evidences suggest an altered expres-
sion of BNP receptors — both the signaling Natriuretic
Peptide Receptors (NPR)-A and the clearance NPR-C receptor
— in adipose tissue (AT) as one of the putative cause of the
natriuretic handicap. The present study aims at clarifying the
molecular basis of the natriuretic handicap, focusing on NPRs
modulation in AT of obese and control subjects.
Patients and methods: 34 morbidly obese subjects and 20 non
obese controls undergoing bariatric or abdominal surgery,
respectively, were enrolled in the study. The main clinical and
biochemical parameters, including circulating BNP, were
assessed. In visceral (VAT) and subcutaneous adipose tissue
(SAT) samples, collected during surgery, the adipocytes and
stromal vascular fraction (SVF) expression of NPR-A and
NPR-C and the SVF secretion of IL-6 were determined.
Results: VAT and SAT from obese patients expressed a lower
NPR-A/NPR-C ratio in adipocytes and the SVF secreted a
higher level of IL-6, compared to the controls. Moreover, NPR
A/NPR-C ratio expressed by VAT and SAT adipocytes nega-
tively correlated with BMI, insulin, HOMA and IL-6 secreted
by SVF, and the expression of the clearance receptor NPR-C,
in both VAT and SAT adipocytes, showed a negative correlation
with circulating BNP.
Conclusions: Overall, insulin-resistance/hyperinsulinemia and
AT inflammation (i.e. high level of IL-6) are the major determi-
nants of the lower NPR-A/NPR-C ratio in adipocytes of obese
subjects. The altered expression of NPRs in obese AT could rep-
resent a relevant molecular mechanism promoting the natri-
uretic handicap

O3.08
Intramyocardial therapy delivery: a novel
accurate and fast method to target the infarct
border zone
R. van Es*, H.T. van den Broek*, M. van der Naald*, L. de
jong*,†, E. Nieuwenhuis*,†, A.O. Kraaijeveld*,
P.A. Doevendans*,‡, S.A. Chamuleau* & F.J. van
Slochteren*
*University Medical Center Utrecht, The Netherlands; †MIRA
Institute for Biomedical Engineering and Technical Medicine,
University of Twente, Enschede, The Netherlands;
‡Netherlands Heart Institute, Utrecht, The Netherlands

Background: CARTBox2 software enables the permanent
demarcation of targets in late gadolinium enhanced (LGE)
MRI DICOM datasets. The created datasets are fused with live
fluoroscopy to enable the real time visualization of LGE-MRI
defined targets during live fluoroscopic interventions without
the need for an external computer. In this study we compare
the clinical standard for intramyocardial injections, the NOGA
system, with CARTBox2 in terms of injection accuracy to target
the infarct border zone (IBZ), procedure time, fluoroscopy time
and dose, and arrhythmogenicity.
Methods: In ten pigs (60–75 kg), four weeks after a 90-minute
LAD occlusion, LGE-MRI scans were performed. Subsequently,
10–16 injections were delivered in the IBZ using either the
NOGA system or CARTBox2. The primary endpoint was the
distance of the injections to the IBZ on histology. Secondary end-
points were total procedure time, fluoroscopy time and dose,
and the number of ventricular arrhythmias.
Results: The average distance of the injections to the IBZ was
similar for NOGA (�0�7 � 2�2 mm) and CARTBox2
(0�5 � 3�2 mm; P = 0�52). Injection procedures with CARTBox2
and NOGA required 69 � 12 and 60 � 17 minutes, respectively
(P = 0�36). NOGA procedures do however require an endocar-
dial mapping procedure prior to injection, leading to a signifi-
cantly longer total procedure time (P < 0�001). Fluoroscopy
time with NOGA (18�7 � 11�0 minutes) was significantly lower
than with CARTBox2 (43�4 � 6�5 minutes; P = 0�0003). Proce-
dures with CARTBox2 show a trend towards causing less ven-
tricular arrhythmias than NOGA.
Conclusion: CartBox2 is an accurate and fast vendor indepen-
dent system to facilitate intramyocardial injections based on
gold standard non-invasive LGE-MRI fibrosis imaging. In the
present study, CARTBox2 was evaluated for the delivery of
intramyocardial therapy. CARTBox2 can be used for many other
applications, such endocardial biopsies or CRT-lead placement.

O3.09
Molecular mechanisms supporting ischemic
postconditioning: Chaperones in
cardioprotection
J. Cubedo*, G. Vilahur*, L. Casani*, G. Mendieta†, E. Gomez-
Jabalera‡, E. Pe~na*, O. Juan-Babot*, S. Camino-Lopez*,
T. Padro* & L. Badimon*
*Cardiovascular Research Center (ICCC), IIB-SantPau, UAB,
CiberCV, Barcelona, Spain; †Department of Interventional
Cardiology, Hospital Clinic, Barcelona, Spain; ‡Department
of Vascular Surgery, Hospital de la Santa Creu i Sant Pau,
Barcelona, Spain

Objectives: Ischemic post-conditioning (IPost-Co) has been
proposed to limit infarct size by reducing ischemia and reperfu-
sion (I/R)injury. However, the molecular mechanisms by which
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IPost-Co affords cardioprotective effects remain unclear. We
hypothesized that a systems biology approach could be of help
to identify an integrated group of proteins with different func-
tions involved in the cardioprotective effects of IPost-Co.
Methods: We induced myocardial ischemia (1�5 h) by balloon
occlusion of the left anterior descending (LAD) in a swine model
of closed-chest myocardial infarction (MI; N = 20). Post-condi-
tioning was achieved by 6 cycles of 20 seconds of reperfusion
and 20 seconds of re-occlusion. Benefits of IPost-Co were mea-
sured by clinical and morphological evaluation of heart function
and infarct size reduction after 2�5 hours of reperfusion. Sam-
ples of the myocardium were obtained and processed for pro-
teomic analysis. Proof-of-concept studies were run in a mice
MI model (N = 26).
Results: Among the identified proteins in the myocardial pro-
teome, 28% were associated to the mitochondrial-dysfunction
pathway. I/R induced a decrease in 15 mitochondrial-related
proteins, whereas IPost-Co rescued over 47% of those changes
and induced a 10% recovery in cardiac performance. IPost-Co
induced an increase in DJ-1, GRP75 and peroxiredoxin-6. As a
proof-of-principle, recombinant DJ-1 was used to pre-treat mice
1 h before MI induction. Recombinant DJ-1 was then adminis-
tered to mice 1 h before the induction of MI by LAD-ligation.
DJ-1 administration significantly reduced infarct size (75%) by
diminishing apoptosis through a multigenic response in the
myocardium involving the Gaq-signaling pathway, specifically
Gprc5a, and the oxidative stress-related iNOS pathway.
Conclusions: IPost-Co coordinately prevents the pro-oxidant
mitochondrial-related changes that occur during I/R by increas-
ing DJ-1, GRP75 and peroxiredoxin-6 in the myocardium. Rais-
ing DJ-1 levels may protect against myocardial injury without
the need of mechanical Post-Co due to its direct cardioprotective
effect.

O3.10
Automatic classification of right ventricle
deformation patterns
M.H. Groen*, T.P. Mast†, M.J. Cramer†, A.J. Teske† &
R. van Es†

*University of Twente, The Netherlands; †University Medical
Center Utrecht, Department of Cardiology, Utrecht, The
Netherlands

Introduction: Different stages of arrhythmogenic right ventricu-
lar cardiomyopathy (ARVC) can be characterized by distinct RV
longitudinal deformation (strain) patterns. The criteria used for
the classification are timing of onset shortening, timing of peak
shortening, (systolic) peak strain and post-systolic index. Cur-
rently, classification of these patterns is performedmanually. This
is both time consuming and may lead to inter- and intra-observer
variability, especially between different centres. The goal of this
study was to design an algorithm to automatically classify RV
deformation patterns, with a focus on the timing of onset shorten-
ing, the most difficult parameter to determine.
Methods: An algorithm was designed based on specific local
characteristics from the strain curves to detect the timing of
onset shortening. Outcome was compared with detection by
an experienced operator, for a dataset containing 186 RV strain
curves (3 segments per subject) obtained from 36 healthy sub-
jects and 26 ARVC patients carrying a pathogenic plakophilin-
2 (PKP2) mutation.
Results: The mean difference between the timing of onset short-
ening determined by the experienced operator and by the auto-
matic detector was 6�3 � 10�7 milliseconds. Both detection
methods correlated significantly with q = 0�97 (P < 0�001).

Discussion/Conclusion: A strong correlation with small differ-
ences was observed between the experienced operator and the
algorithm, indicating the algorithm is accurate and may be con-
sidered a useful alternative to manual annotation of the timing
of onset shortening. The other parameters required for classifica-
tion of RV deformation patterns can be obtained directly from
the strain curves (e.g. peak systolic strain). Taken together, the
computer algorithm seems therefore a very promising method
for the automatic classification of RV deformation patterns.

O3.11
ProBNP strongly predicts future vascular events
in peripheral arterial disease patients with as
well as in those without the metabolic
syndrome
P. Rein*,†, C.H. Saely*,†,‡, D. Zanolin*,‡, A. Vonbank*,†,
A. Leiherer*,‡,§, A. Schuler*,†, P. Schwerzler†,‡, A. Mader†,‡ &
H. Drexel*,‡,¶

*Vorarlberg Institue for Vascular Investigation and
Treatment, Feldkirch, Austria; †Department of Medicine,
Academic Teaching Hospital Feldkirch, Feldkirch, Austria;
‡Private University of the Principality of Liechtenstein,
Triesen, Principality of Liechtenstein; §Medical Central
Laboratory Feldkirch, Feldkirch, A; ¶Drexel University College
of Medicine, Philadelphia, USA

Aim: Pro B-type natriuretic peptide (proBNP) is an established
prognostic biomarker in patients with heart failure. Its power to
predict cardiovascular endpoints in peripheral arterial disease
(PAD) patients with the metabolic syndrome (MetS) is unclear
and is addressed in the present study.
Methods: We prospectively recorded cardiovascular events
over a mean follow-up period of 4�9 � 1�7 years in a consecutive
series of 319 patients with sonographically proven PAD, includ-
ing 144 subjects with the MetS and 175 without the MetS. Pres-
ence of the MetS was defined according to the current
harmonized consensus definition. At baseline, proBNP did not
differ significantly between PAD patients with the MetS
(n = 144) and those who did not have the MetS
(1037 � 3386 pg/mL vs. 1027 � 3864 pg/mL; P = 0�759).
Results: During follow-up, the incidence of cardiovascular
events was 57�7% among PAD patients with the MetS and
46�2% among PAD subjects without the MetS (P = 0�042). Serum
proBNP significantly predicted the incidence of cardiovascular
events after adjustment for age, gender, BMI, smoking, systolic
and diastolic blood pressure, LDL cholesterol, HDL cholesterol
and the eGFR both in patients with the MetS (standardized
adjusted HR 1�68 [1�30–2�17]; P < 0�001) and in subjects without
the MetS (HR 1�40 [1�17–1�67]; P < 0�001).
Conclusion: We conclude that proBNP strongly and indepen-
dently from conventional risk factors predicts future vascular
events in PAD patients with the MetS as well as in PAD patients
without the MetS.

O3.12
Cardioprotective effects of calcitonin gene-
related peptide via redox signaling
S. Femmin�o, F. Tullio, K. Cabiale, J. Popara, C. Penna &
P. Pagliaro
University of Torino, Italy

The calcitonin gene-related peptide (CGRP) release is associated
to the signaling of Angeli’s salt (AS) and the ATP-sensitive-
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potassium (KATP) channel activation. Both AS and CGRP
induce inotropic and vasodilator effects. AS also induces redox
sensible cardioprotective effects when given as preconditioning
agent. However it is unknown whether AS cardioprotective
effects are mediated by CGRP and which are the mechanisms
of protection. We aimed to study whether AS exerts cardiopro-
tective effects against ischemia/reperfusion injury via a CGRP
mechanism and analyzed the intracellular signaling pathway.

We used two different experimental models, namely the iso-
lated rat heart and the H9c2 cell line. To assess the effects on
myocardial injury, isolated hearts were pretreated with AS or
AS plus CGRP8-37 (a specific CGRP-receptor antagonist) and
subsequently subjected to ischemia (30-min) and reperfusion
(120-min). Moreover, to analyze CGRP-protective molecular
pathway we studied CGRP protection during oxidative stress
(H2O2) and hypoxia/reoxygenation protocols in H9c2 cardiomy-
ocytes. Cell vitality and mitochondrial membrane potential
(DΨm, MMP) were measured using MTT and JC-1 dyes.

Angeli’s salt reduced infarct size and ameliorated post-
ischemic myocardial function via a CGRP-dependent mecha-
nism in isolated rat hearts. Pretreatment with CGRP increased
cell survival in vitro upon treatment with either oxidative stress
(H2O2) or hypoxia/reoxygenation protocol. In these conditions,
pretreatment with either CGRP receptor, protein kinase C
(PKC) or mitochondrial KATP antagonists, as well as pretreat-
ment with a scavenger of mitochondrial radical oxygen species
(2-mercaptopropionylglycine) blocked the cardioprotection
mediated by CGRP.
Conclusion: CGRP is involved in the cardioprotective effects of
Angeli’s salt. In H9c2 cardiomyocytes, CGRP elicits PKC-depen-
dent and mitochondrial-KATP-redox-dependent mechanisms.
Hence, CGRP is an important factor in the redox-sensible cardio-
protection of Angeli’s salt.

O3.13
Ischemia and reperfusion injury mouse model:
role of ageing genes in myocardium
A. Akhmedov*,†, F. Montecucco‡,§, G.G. Camici*,†,
D. Vdovenko*, N.R. Bonetti*, C.D. Canestro*, A.S. Clerigue*,
F. Paneni*,†, F. Mach‡ & T.F. Luescher*,†

*Center for Molecular Cardiology, University of Zurich,
Zurich, Switzerland; †Zurich Heart House, University Hospital
Zurich, Zurich, Switzerland; ‡Division of Cardiology,
Foundation for Medical Researches, University of Geneva,
Geneva, Switzerland; §First Clinic of Internal Medicine,
Department of Internal Medicine, University of Genoa
School of Medicine, IRCCS Azienda Ospedaliera
Universitaria San Martino–IST Istituto Nazionale per la
Ricerca sul Cancro, Genoa, Italy

Introduction: Ageing is a continuously ongoing molecular pro-
cess involving specific genes participating in signal transduction
pathways. It is considered to be a major risk factor for acute and
chronic CV diseases, such as myocardial infarction. Myocardial
injury during short-term ischemia and reperfusion has become
clinically important with the use of primary PCI in patients with
ACS. Knowledge of the mechanisms of myocardial infarction
has been improved with the use of animal models. The mito-
chondrial adaptor protein p66Shc, transcription factor JunD and
the TGFb superfamily member GDF11 are a few among many
ageing genes. However, not much is known about their role in
the myocardium. Therefore, the goal of the present study was
to examine how these proteins act during ischemia/reperfusion.
Methods: 12–14-week-old genetically modified males (p66Shc-/-

and cJunDTG) together with corresponding WT controls as well

as 12–14-week-old and 22–24-month-old C57BL/6 males
injected daily for 30 days with either recombinant human
GDF11 or vehicle were subjected to 30 min of ischemia (I) fol-
lowed by 24 h of reperfusion (R). Infarct size was assessed mor-
phologically.
Results: After I/R, p66Shc-/- and cJunDTG mice both developed
markedly larger infarcts as compared to controls. Similar, both
young and aged GDF11-injected mice also developed larger
infarcts as compared to vehicle-treated groups. This was further
associated with increased post-ischemic levels of cardiac tro-
ponin I. Finally, cardiac RISK and SAFE prosurvival pathways
were less activated in both cJunDTG mice and p66Shc-/- as well
as in GDF11-treated groups.
Conclusions: Thus, genetic deletion of p66Shc and overexpres-
sion of junD both promote increased sensitivity to I/R in the
mouse heart. The same is true for the daily injections of
GDF11. Such JunD-, p66Shc- and GDF11-associated cardiac phe-
notypes are likely to be driven by increased cell death in the
injured myocardium together with impaired function of RISK
and SAFE pathways.

O3.14
Investigational therapies for cancer therapy-
related cardiotoxicity
E. Lazzarini
University of Genoa, Italy

Along with the great improvement of efficacy of cancer treat-
ment, the importance of collateral damage due to chemothera-
peutic agents has become a major issue. Indeed several
chemotherapeutic agents, included modern antibody-based
drugs, induce the cardiotoxicity phenomenon, impairing heart
function and possibly leading to the development of heart fail-
ure, even years after treatment, in a significant proportion of
the treated patients. Moreover many modern oncological treat-
ment regimens rely on the use of multiple agents whose car-
diotoxic effects could be additive or synergistic.
Find an effective treatment for cardiotoxicity is challenging as

different chemotherapeutic drugs act on different target (i.e. car-
diomyocytes, endothelial cells) and with different mechanisms
including enhanced ROS production, DNA damage and impair-
ing of metabolism.
For these reasons beside canonical approach to reduce inci-

dence of cardiotoxicity, which are essentially based on the mod-
ulation of the administration of the drugs and continuous
monitoring of patients after therapy, brand new approaches
have been proposed by research laboratories. These approaches
include exploiting protective effects of stem cell or stem cell
secretome, modulation of hormonal levels and use of drugs
which act on specific molecular target in cardiovascular cells.
Cutting edge technologies, as miRNA analysis on liquid biop-

sies, have been proposed also for the early detection of car-
diotoxic effects.
Hence the lecture proposes an overview of the state of art con-

cerning new approaches to reduce the burden of cardiotoxicity,
whom will set the bases for the future therapies.
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O3.15
17b-estradiol-mediated endothelium protection
against apoptosis induced by TNFa requires
Notch1 activation
F. Fortini*, F.V.D. Sega*, C. Caliceti†, M. Pannella‡,
G. Aquila*, A. Pannuti§, L. Miele§, R. Ferrari*,**,†† &
P. Rizzo¶,**,††

*Department of Medical Sciences, University of Ferrara,
Italy; †Department of Chemistry “G. Ciamician” and
Interdepartmental Centre for Industrial Research in Energy
and Environment (CIRI EA), University of Bologna,
Bologna, Italy; National Institute of Biostructures and
Biosystems (INBB), Rome, Italy; ‡Interdepartmental Center
for Industrial Research and Life Sciences (CIRI-SDV),
Foundation IRET, University di Bologna, Bologna, Italy;
§Stanley Scott Cancer Center, Louisiana State University
Health Sciences Center and Louisiana Cancer Research
Consortium, New Orleans, Louisiana, United States of
America; ¶Department of Morphology, Surgery and
Experimental Medicine, University of Ferrara, Ferrara, Italy;
**Maria Cecilia Hospital, GVM Care & Research, E.S.
Health Science Foundation, Cotignola, Italy; ††Laboratory
for Technologies of Advanced Therapies (LTTA), University
of Ferrara, Ferrara, Italy

Women have lower risk of developing cardiovascular diseases
than age matched men, but this difference disappears after
menopause, suggesting that estrogens play a cardioprotective
role in women. A large number of in vitro and in vivo studies
highlights a role for estrogens in mediating protection from
endothelial dysfunction, which is the first steps toward onset
and progression of atherosclerosis and other cardiovascular dis-
eases. Endothelial cells apoptosis is one of the hallmarks of the
endothelial dysfunction and many evidence show that - inflam-
matory cytokines induce endothelial cells apoptosis and also
inhibits the Notch pathway. We have previously demonstrated
that in endothelial cells treatment with 17b-estradiol (E2) acti-
vates Notch signalling. The goal of the present work is to estab-
lish whether, under inflammatory conditions, activation of
Notch is involved in E2-mediated protection of vascular
endothelium.

Human umbilical vein endothelial cells (HUVECs) were trea-
ted with E2, TNFa and/or DAPT, an inhibitor of the proteolytic
cut releasing the active form of Notch and the effect on apoptosis
and on components of Notch pathway was investigated through
flow cytometry, mRNAs and proteins studies.

We report that TNFa-induced apoptosis is counteracted by E2,
but when Notch1 is inhibited by siRNA or DAPT, no protection
is observed. In addition, Notch1 ectopic overexpression dimin-
ishes TNFa-induced apoptosis. Furthermore, TNFa reduces
Notch1 activation while E2 partially restores Notch1 levels.
Additionally, we show that TNFa-mediated Akt phosphoryla-
tion is Notch1-dependent and E2 enhances this effect. Moreover,
siRNA against estrogen receptor b (ERb), but not ERa, abolishes
E2 effect on apoptosis and on Notch1 activation. In summary,
our data show that E2-mediated endothelial protection is depen-
dent on ERb and it requires active Notch1.

These findings indicate that in subjects with an impaired
Notch1 signalling, E2-based hormone therapy might not be able
to prevent endothelial dysfunctions and, therefore, reduce the
progression of cardiovascular diseases.

O3.16
Abscisic acid: a new player in cardiomyocyte
protection from hypoxia
T. Vigliarolo*, L. Guida*, M. Magnone*, P. Ameri†,
E. Lazzarini†, C. Fresia*, L. Sturla*, G. Sociali*, S. Bruzzone*
& E. Zocchi*
*Department of Experimental Medicine, University of
Genova, Italy; †Department of Internal Medicine, University
of Genova, Italy

The plant hormone abscisic acid (ABA) lies at the interface
between abiotic stress and metabolic signaling through several
signaling pathways.ABA is present and active also in mammals,
where it stimulates innate immune cell function, including NO
production, and regulates glucose disposal, through its receptor
LANCL2. Plasma ABA increases after glucose load in humans
and stimulates insulin secretion and glucose uptake by skeletal
muscle cells and adipocytes. The ABA response to hyper-
glycemia is impaired in diabetes mellitus (DM) and in gesta-
tional diabetes and intake of exogenous ABA improves
glucose tolerance in rats and in humans.
DM predisposes to ischemic heart disease, not only because it

is associated with traditional risk factors for coronary atheroscle-
rosis, but also via specific mechanisms, as yet poorly under-
stood.
We hypothesized that endogenous ABA could play a physio-

logical role in the protection of myocardial tissue via NO pro-
duction.
Exogenous micromolar ABA to H9c2 cardiomyoblasts cul-

tured under hypoxia for 12 hours significantly increased cell
survival compared with untreated cultures. Endogenous ABA
was released by H9c2 cells subjected to 30 min of nitrogen-
flushed hypoxia (<2% O2) hypoxia-induced ABA release in turn
stimulated NO production from H9c2 and also from endothelial
HUVEC cells. Addition of L-NAME, abrogated the pro-survival
effect of ABA on hypoxic H9c2 cells, indicating a causal role of
NO in the cardioprotective effect of ABA. ABA also increased
glucose uptake by H9c2, NADPH and GSH levels, these meta-
bolic effects contributing to cell energy production and defense
against oxidant damage. Stimulation of NO release and
increased NADPH levels in response to ABA were also observed
in primary neonatal ventricular cardiomyocytes isolated from
wild-type, but not from LANCL2-knockout mice.
These in vitro results indicate a role for endogenous ABA,

through its receptor LANCL2, in cardiomyocyte protection
against hypoxia, through the stimulation of NO production,
and suggest that defective endogenous ABA production in
DM may play a role in diabetic cardiomyopathy.

O3.17
Phospholamban immunostaining is a highly
sensitive and specific method for diagnosing
phospholamban p.Arg14del cardiomyopathy
W.P. te Rijdt*, J. van der Klooster†, A. Vink† &
A. Suurmeijer*
*UMC Groningen, The Netherlands; †UMC Utrecht, The
Netherlands

Background: The pathogenic phospholamban (PLN) p.Arg14-
del mutation causes dilated and/or arrhythmogenic cardiomy-
opathy and is associated with an increased risk of ventricular
arrhythmias and heart failure. Recently we showed that PLN
p.Arg14del cardiomyopathy can be diagnosed by PLN immuno-
histochemistry (IHC) which allowed microscopic detection of
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PLN-containing aggregates that were concentrated in cardiomy-
ocytes in dense perinuclear aggresomes.
Objective: The purpose of this studywas to determine the sensitiv-
ity and specificity of PLN IHC in apical left ventricular myocardial
specimens, harvested during left ventricular assist device (LVAD)
implantation, to diagnose PLN p.Arg14del cardiomyopathy.
Methods: Included were myocardial LVAD specimens from 30
diverse genetic cardiomyopathy cases with known gene muta-
tions (9 PLN p.Arg14del cases and 21 cases with other patho-
genic cardiomyopathy mutations). For the IHC analysis,
monoclonal phospholamban antibody 2D12 was used to visual-
ize PLN protein aggregation. Blinded histological assessment of
PLN aggregates in LVAD samples was performed by 2 indepen-
dent observers (AJHS and WPtR).
Results: Immunohistochemical analysis revealed typical dense
perinuclear globular PLN-positive aggregates (representing aggre-
somes) in all 9 PLN p.Arg14del cases. In 20 non-PLN cases no
PLN staining was found. In one non-PLN case one of us misinter-
preted PLN staining of heavily wrinkled nuclear membranes in
cross-sectioned cardiomyocytes as perinuclear PLN aggregates.
Thus, in this LVAD cohort, PLN immunostaining had a very high
sensitivity (100%) and specificity (95%) for demonstration of PLN
protein aggregates in PLN p.Arg14del cardiomyopathy.
Conclusions: In this genetic cardiomyopathy cohort, PLN IHC
analysis in LVAD biopsies was found to be a highly sensitive
and specific method for demonstration of PLN protein aggre-
gates in PLN p.Arg14del cardiomyopathy. In clinical practice
PLN IHC analysis of LVAD specimens can be of incremental
value in the diagnostic workup of this cardiomyopathy, even
more so if genetic analysis cannot be performed.

O3.18
The scaffold-like protein NF2 drives fatty acid-
induced endothelial damage: implications in
obesity and insulin resistance
S. Costantino, G.G. Camici, A. Akhmedov, T.F. Luscher &
F. Paneni
University of Zurich, Switzerland

Introduction: High levels of free fatty acids are key underpin-
nings of vascular disease in obese individuals, but the underly-
ing mechanisms are incompletely understood.NF2 is a scaffold-
like protein implicated in various cellular processes, namely
growth, differentiation and survival. NF2 is inactivated by
Akt-dependent phosphorylation at Ser518, whereas its dephos-
phorylation by the myosin phosphatase target subunit 1
(MYPT-1) leads to an active conformation. The role of NF2 in
obesity-related alterations of endothelial phenotype remains elu-
sive. We sought to determine whether NF2 participates to
endothelial damage in this setting.
Methods: Human aortic endothelial cells (HAECs, passages 5-
6) - cultured in endothelial growth medium-2 (EGM-2) supple-
mented with 2% fetal bovine serum (FBS) - were exposed to pal-
mitic acid (PA, 200 uM) for 48 hours. Gene silencing of NF2 was
performed by small interfering RNA (siRNA). Gene and protein
expression were assessed by real time PCR and Western blot,
respectively. Cellular apoptosis was assessed by caspase-3 activ-
ity assay, whereas 3-nitrotyrosine (3-NT) was employed to mea-
sure oxidative stress levels. Interaction of NF2 with endothelial
proteins was investigated by co- immunoprecipitation.
Results: Exposure of HAECs to PA significantly decreased NF2
phosphorylation at Ser518. This finding was explained by a
reduction of Akt phosphorylation at Ser473 and a concomitant
increase of MYPT-1 phosphorylation at Thr696. We next asked

whether PA-induced NF2 activation was involved in the modu-
lation of proteins relevant to endothelial homeostasis. Pull-down
experiments revealed that NF2 binds and activates Caveolin-1
(Cav-1), a pivotal repressor of endothelial nitric oxide synthase
(eNOS) catalytic activity. Interestingly, NF2 knockdown in PA-
treated HAECs prevented eNOS–caveolin-1 interaction, thus
preserving eNOS functionality. Consistently, gene silencing of
NF2 blunted PA-induced endothelial apoptosis and oxidative
stress, as assessed by caspase-3 and 3-NT levels.
Conclusions: Targeting NF2 may contribute to rescue endothe-
lial damage in the setting of obesity and insulin resistance.

O3.19
Current treatment of cancer therapy-related
cardiotoxicity
P. Spallarossa, E. Arboscello, A. Bellodi, R. Miceli,
M. Sarocchi & C. Brunelli
IRCCS San Martino IST, Genova, Italy

Cancer drug therapy has significantly improved survival of
patients, but has also increased morbidity due to cardiotoxic
represented by heart failure, coronary and peripheral artery dis-
ease, vein thrombosis and pulmonary embolism, hypertension,
arrhythmias, pulmonary hypertension, myocarditis and peri-
carditis. Since the risk of developing cardiotoxicity mainly
depends on the drug doses and pre-existing cardiac disorders
or risk factors, actions up today designed to prevent cardiac side
effects focus on selection of patients and limitation of the doses.
As a result of this approach, several patients are excluded from
the best anticancer therapies. It has been recently introduced the
concept of actionable cardiotoxicity, which proposes: first, to
evaluate case by case the benefit/risk ratio between anticancer
efficacy and cardiac outcome; second, to make clinical decisions,
which must not be confined to dose reduction or withdrawal of
therapy, but must also apply to a series of interventions that
range from: (1) establishing pre-treatments with cardioprotec-
tive agents; (2) monitoring patients to detect preclinical signs
of toxicity so that introduce cardiovascular drugs at their first
appearance; (3) treating cardiac side effects while maintaining
oncological therapy in cases in which patient’s survival and
quality of life depend more on cancer outcome than cardiac side
effects.
Several models of actionable cardiotoxicity have been pro-

posed. While there is a general consensus on how-to-manage
recent issues, such as anti-HER2-related left ventricular dysfunc-
tion or the occurrence of hypertension during anti-VEGF ther-
apy, paradoxically there are still differences of opinion about
old drugs such as anthracyclines or fluoropyrimidines whose
toxicity has been well-known for a long time. Pros and cons of
doable means of prevention of cardiotoxicity of these agents will
be discussed.

O3.20
Clinical profile and therapeutic management of
patients with atrial fibrillation in a tertiary care
hospital
V. Cristina & V. Madalina
University of Medicine and Pharmacy “Iuliu Hat�ieganu”,
Cluj-Napoca (ROMANIA), Romania

Background: Atrial fibrillation (AF) is the most common car-
diac arrhythmia with an increasing prevalence and incidence
worldwide. The prevalence of AF increases with age and, in
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the elderly population, cardiovascular (CV) risk factors and co-
morbidities are common.
Objectives: The aim of this study was to determine the clinical
profile and therapeutic management of patients with different
types of AF.
Materials and methods: A total of 405 patients, average age
57�23 years, 40�7% female, were admitted to Cardiology Depart-
ment between January 2016 and December 2016. Patients with
documented AF were classified into three subgroups: paroxys-
mal, persistent or permanent according to the latest ESC guide-
lines for AF. Statistical analyses of the collected data were
performed.
Results: During the study period AF was paroxysmal, persis-
tent, and permanent in 33�3%, 53�3%, and 13�4% respectively.
Hypertension was the most common underlying CV condition
(56�7%), followed by coronary artery disease (39�4%), heart fail-
ure (24�7%), diabetes (14�7%), and previous stroke (14%). The
commonest presenting complaint was dyspnea (32�3%) followed
by palpitation (23%). The median CHADS2, CHA2DS2VASc and
HAS-BLED scores were 1�8 � 1�2, 2�7 � 1�2 and 1�2 � 0�8
respectively. After excluding mechanical valve prosthesis,
antithrombotic therapy had been prescribed in 90�1% of patients
at baseline, including antiplatelets in 13�4%, vitamin K antago-
nists (VKA) in 66�1% and 10�6% direct oral anticoagulants. In
patients under therapy with VKAs, INR values were within
therapeutic range in 62% .
Conclusion: Patients with AF have higher risk profile for
thromboembolism while antithrombotic therapy remains subop-
timal. Better recognition of the clinical profile and therapeutic
management of AF are needed to develop improved methods
for AF prevention and management.

O3.21
The association between inflammation and
myocardial injury following cardiac surgery
D. van Osch*, H.M. Nathoe*, L.M. Peelen*, C.E. Hack*,
A.P. Nierich†, D. van Dijk*, P.A. Doevendans* &
J.M. Dieleman*
*University Medical Center Utrecht, Utrecht, The
Netherlands; †Isala Clinics, Zwolle, The Netherlands

Objectives: The primary study aim was to investigate the asso-
ciation between the intensity of the inflammatory response and
the extent of myocardial injury after cardiac surgery. The second
study aim was to evaluate the effect of dexamethasone treatment
on postoperative myocardial injury.
Methods: We performed a post-hoc analysis of laboratory data
in 985 patients undergoing cardiac surgery and who were ran-
domized to dexamethasone or placebo treatment in the DExam-
ethasone for Cardiac Surgery (DECS) trial. The relationship
between postoperative peak C-reactive protein (CRP) and crea-
tinine kinase isoenzyme MB (CK-MB) was investigated in the
placebo group using multivariable linear regression analysis.
Furthermore the extent of myocardial injury (measured in CK-
MB) and the CRP response were compared between dexametha-
sone and placebo treated patients.
Results: There was no significant association between peak
CRP and peak CK-MB (beta 0�06, 95% CI �0�01 to 0�13,
P = 0�12). The median peak CK-MB value was 36 U/l (IQR
25–65) in the dexamethasone group vs. 36 U/l (IQR 26–59) in
the placebo group (P = 0�84). The median peak CRP value was
84 mg/l (IQR 49–145) in the dexamethasone group vs.
167 mg/l (IQR 87–237) in the placebo group (P < 0�001).
Conclusions: The intensity of the inflammatory response after
cardiac surgery was not associated with the extent of

postoperative myocardial injury. Furthermore, dexamethasone
treatment effectively reduced postoperative CRP, however had
no effect on myocardial injury.

O3.22
Diagnostic and therapeutic challenges in
patients with coexistent chronic obstructive
pulmonary disease and chronic heart failure
V. Brusasco
University of Genoa, Italy

Studies have indicated that 10–40% of HF patients have concur-
rent COPD, which is an independent predictor of rehospitalisa-
tion and mortality. The diagnosis of COPD is based on
respiratory symptoms, exposure to tobacco smoke or other nox-
ious agents, and evidence of airflow obstruction. But amajor lung
function abnormality in COPD is lung hyperinflation, which is of
great importance for the understanding of heart-to-lung interac-
tion. In COPD, impaired left ventricular filling associated with a
reduced preload was observed by echocardiography and lung
hyperinflation is likely to contribute to this abnormality. In addi-
tion, hyperinflation is associated to reduced intrathoracic blood
volume and pulmonary vein dimensions, which likely contribute
to decrease left ventricular volume and stroke volume. Specific
cardiovascular phenotypes have been reported to be associated
with loss in lung function in apparently healthy middle-age indi-
viduals. Decline in FEV1�0/ FVCwas associated with underfilling
of the left heart and low cardiac output, whereas decline in FVC
with preserved FEV1�0/FVC was associated with left ventricular
hypertrophy and diastolic dysfunction. A still debated problem
is the use of beta-blockers in patients with coexisting COPD
and cardiovascular disorders. Although recent reports showed
an increase in survival and a decrease of exacerbations in COPD
patients on beta-blocker therapy, there is still reluctance to pre-
scribe them, perhaps because some of these patients may also
have asthma. The first-line drugs for COPD treatment are bron-
chodilators, i.e., long-acting muscarinic antagonists (LAMA)
and long-acting beta2-agonists (LABA). Because of their pharma-
cological properties both may have cardiac side effects. Only
recently, a large clinical trial in 16,485 COPD patients with
heightened cardiovascular risk showed that 3-yr treatment with
LABA alone or in combination with inhaled corticosteroid did
not increase the occurrence of cardiac adverse events. A similar
safety profile in patients with cardiovascular risk had been
reported also for LAMA monotherapy.

O3.23
Intermittent fasting in heart failure: a pilot study
F. Spelta, A.M.F. Pasini & L. Cominacini
Verona University, Italy

Background: The effects of Calorie Restriction (CR) on cardio-
vascular system have been deeply studied, with an overall ben-
eficial impact on systemic inflammation, traditional risk factors,
vascular oxidative stress and endothelial function. Also, studies
conducted on laboratory rodents and primates have shown that
CR ameliorates the age-associated cardiovascular impairment of
left ventricular diastolic function and arterial elasticity.
However, sustained CR is hard to follow for the majority of

people and it is associated with side effects (i.e. reduced bone
mineral density).
The term “Intermittent Fasting” (IF) encompasses different

paradigms involving alternating between periods of unrestricted
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feeding and periods of dietary restriction. Data from preclinical
experiments in animals suggest that IF leads to improved cardio-
vascular risk profile and it can be easier to follow.

Heart Failure (HF) is increasingly recognized as a multisystem
disease with important metabolic comorbidities. Inflammation,
endothelial dysfunction and oxidative stress are key pathophys-
iologic elements.
Aims: 40 overweight/slightly obese HF outpatients (NYHA I-
II) will be randomly assigned to IF or control group for six
months. IF scheme is a ‘5:2-diet’ (ad libitum food for 5 days dur-
ing the week and fasting -i.e. a maximum of 500 Kcal intake- for
two nonconsecutive days).

Primary objective of this study is to determine whether IF
reduces the level of chronic inflammation (decrease in high sen-
sitive C-reactive protein level).

The secondary objective is to determine whether IF mimics the
metabolic and cardiovascular effects of CR, evaluating different
outcomes:

� body weight, waist circumference and body composition
modifications measured by DEXA

� lipid profile, glucose tolerance
� oxidative stress markers
� blood pressure
� arterial stiffness measured by Pulse Wave Velocity and

Augmentation Index
� arterial endothelial function measured with the flow

dependent vasodilation technique
� heart stiffness measured by transthoracic echocardiogram
Serum samples will be collected for future analysis (hor-

mones, adipokines).
Samples collection regarding oral microbiota will be held too.

O3.24
Chemotherapy-related cardiac dysfunction – a
systematic review of genetic variants
modulating individual risk
M. Linschoten*, A.J. Teske*, M.-J. Cramer*, E. van der Wall†

& F.W. Asselbergs*,‡,§

*Department of Cardiology, University Medical Center
Utrecht, Utrecht, the Netherlands; †Department of Medical
Oncology, University Medical Center Utrecht, Utrecht, the
Netherlands; ‡Durrer Center for Cardiogenetic Research,
ICIN-Netherlands Heart Institute, Utrecht, the Netherlands;
§Institute of Cardiovascular Science, Faculty of Population
Health Sciences, University College London, United
Kingdom

Background: Chemotherapy-related cardiac dysfunction
(CTRCD) is a prognostic significant side effect of anticancer
treatment. Known treatment- and patient related risk factors
do not adequately explain individual CTRCD risk, indicating
the presence of other determinants. Genetic variation may con-
tribute considerably to individual CTRCD risk.
Objective: The aim of this systematic review was to provide a
comprehensive overview of all genetic variants that have been
implicated to influence susceptibility to CTRCD and asses their
added value in CTRCD risk stratification.
Methods: We conducted a systematic literature search in
PubMed and Embase, to identify studies investigating genetic
risk factors for CTRCD. The validity of identified studies
was assessed on the basis of ten criteria including amongst
others the assessment of population stratification, statistical
methodology and replication of findings in and independent
cohort.

Results: In total, 33 studies met our inclusion criteria: 27 studies
explored genetic risk factors for anthracycline-induced car-
diotoxicity and 6 articles covered trastuzumab-associated car-
diac damage. The majority (82%) of studies had a candidate-
gene approach, whereas three GWAS have been performed.
We identified 25 genetic variants in 20 genes that were reported
significant in at least one study. The overall validity of the iden-
tified studies was limited, with small cohorts, failure to accu-
rately assess population ancestry and lack of replication.
Identified genes support the hypothesis that the genetic basis
of CTRCD is multifactorial. SNPs with the most robust evidence
up to this point are CELF4 rs1786814 (sarcomere structure and
function), RARG rs2229774 (topoisomerase-2ß expression),
SLC28A3 rs7853758 (drug transport), UGT1A6 rs17863783 (drug
metabolism) and one intergenic variant (rs28714259).
Conclusion: Existing evidence supports the hypothesis that
genetic variation contributes to CTRCD susceptibility. Although
a number of variants identified by this systematic review show
potential to improve risk stratification, future studies are neces-
sary for thorough validation and assessment of their value in a
diagnostic setting.

O3.25
Real time fusion of MRI derived infarct zone and
latest contracting segments with 3D
fluoroscopy during cardiac resynchronization
therapy implantation
O. Salden*, W. van Everdingen*, T. van den Broek*,†,
P. Doevendans*, P. Leufkens†, F. van Slochteren*,† &
M. Meine*
*UMC Utrecht, the Netherlands; †CART-Tech B.V., Utrecht,
the Netherlands

Background: Previous studies have shown that targeted left
ventricular (LV) lead placement can improve response rate of
cardiac resynchronisation therapy (CRT). Targeted LV lead
placement can be performed using pre-implantation derived
MRI images fused with X-ray images obtained during CRT
implantation.
Purpose: To investigate the feasibility of real-time image fusion
during CRT implantation.
Methods: Fifteen patients eligible for CRT will be included in
this feasibility study, undergoing cardiac MRI prior to CRT
implantation. MRI late gadolinium enhancement is used to
determine areas of infarction and areas of latest contraction are
determined with endocardial time-displacement curves using
CINE-MRI. The MRI images are pre-processed into DICOM
images using CARTBox software (CART-Tech, Utrecht, The
Netherlands) CARTBox’ derived DICOM images are fused with
a 3D rotational X-ray obtained during CRT implantation. Real-
time image fusion offers visualization of the infarcted (white)
and latest contracting segments (green) on live X-ray, as shown
in an anteroposterior projection. Thereby, LV lead placement
can be guided to a tributary of the coronary sinus, away from
infarct regions and towards the latest contracting area.
Results: The first patient was included recently. Fusion of MRI
determined area of infarction and area of latest contraction was
successful. A quadripolar LV lead was implanted in an inferolat-
eral side branch of the coronary sinus, towards the basal part of
the LV. There was no phrenic nerve stimulation (>10 mV) and
pacing threshold was low (0�7–3�8 mV). Mean distance of the
four quadripolar electrodes to the infarct region of the electrodes
was 3�3 � 0�8 mm. Lead position was adjacent to the latest acti-
vated region. Local electrical delay (QLV) was 113 � 12 ms.

ª 2017 The Authors. European Journal of Clinical Investigation ª 2017 Stichting European Society for Clinical Investigation Journal Foundation
European Journal of Clinical Investigation, 47 (Suppl. 1), 13–86

Workshop 3: Cardiology 35



Conclusions: LV lead placement during CRT implantation can
be guided by fusion of pre-implantation derived MRI images
with 3D rotational X-ray images. Fourteen more patients will
be included in the following months.

O3.26
Decreased kidney function is associated with
intraplaque hemorrhage and fibrous-
atheromatous content in patients undergoing
carotid endarterectomy
I.D. van Koeverden, M. Wesseling, G. van Lammeren,
Hd. Ruijter, I. Hofer, P. Blankesteijn, M. Verhaar, J.-P. de
Vries, D. de Klein, G.J. de Borst & G. Pasterkamp
University Medical Center Utrecht, The Netherlands

Objective: The aim of this study was to investigate the associa-
tion between kidney function and atherosclerotic plaque compo-
sition in patients undergoing carotid endarterectomy (CEA).
Background: Chronic kidney disease (CKD) is associated with
an increased risk of cardiovascular events (CVE). Acceleration
of vascular inflammatory responses is considered to be causally
involved in progression of atherogenesis in CKD patients.
Although CKD has been associated with risk of CVE in CEA
patients, the association between kidney function and plaque
composition has not been thoroughly investigated yet.
Methods: Atherosclerotic plaques were harvested from 1826
patients who underwent CEA. After immunohistochemical
staining, presence of macrophages, smooth muscle cells, calcifi-
cations, collagen, microvessels, lipid core size and intraplaque
hemorrhage were examined. Cytokine levels were measured in
a subgroup of randomly selected 552-1176 carotid plaques and
plasma samples. Endpoint analysis was performed for moderate
kidney failure and adverse outcome during follow-up after
CEA.
Results: No consistent associations of decreased kidney func-
tion with inflammatory plaque or plasma markers was found,
indicating that decreased kidney function was not associated
with a more inflammatory plaque or systemic phenotype.
Decreased kidney function was associated with increased odds
ratio of intraplaque hemorrhage, OR 1�15 (95% CI: 1�02–1�29
(P = 0�024)) and increased odds ratio of fibrous-atheromatous
plaques (plaques with lipid core presenting more than 10% of
total plaque surface) OR 1�21 (95% CI: 1�07–1�38 (P = 0�003))
per decrease of 20 points in eGFR. End point analysis showed
that all-cause mortality associated with the moderately impaired
kidney function group with a HR 1�85 (95% CI 1�05–3�26
P = 0�035)
Conclusion: Decreased kidney function was associated with
plaque hemorrhage and a fibrous-atheromatous plaque but
not associated with inflammatory histological plaque charac-
teristics. The current data suggests that intraplaque hemor-
rhage is involved in subsequent poor outcome in patients

with decreased kidney function and severe atherosclerotic dis-
ease.

O3.27
New opportunities to tackle an old problem:
hospitalizations in chronic heart failure
M. Canepa
IRCCS San Martino IST University of Genova, Italy, Italy

Hospitalizations are a key feature of many chronic diseases,
including heart failure. The talk will discuss their frequency,
predictors and prognostic impact, and try to underline potential
new opportunities and solutions.

O3.28
Study-outline – Deformation imaging to assess
regional effects of cardiac regenerative therapy
– a systematic review
B.R. van Klarenbosch, A.J. Teske & S.A.J. Chamuleau
UMC Utrecht, The Netherlands

Background: Currently, left ventricular ejection fraction (LVEF)
is the most commonly used endpoint in cardiovascular stem cell
therapy research. This technique is effective in detecting global
function changes within the heart, and has been shown to be a
predictor of cardiovascular adverse events and mortality. A
recent meta-analysis enrolling 2602 patients with ischemic heart
disease has shown bone-marrow derived mononuclear stem
cells to increase LVEF with 2�92%. Considering high inter- and
intra-operator variability, we hypothesize that LVEF is unsuit-
able for detecting regional functional changes induced by regen-
erative therapy, while deformation imaging is more effective in
detecting regional functional improvements by cardiac regener-
ative therapy.
Objective: The aim of this systematic review is to provide a
comprehensive overview of the current literature on the added
value of deformation imaging in cardiac regenerative therapy.
Methods: Following the PRISMA guidelines, we will perform a
systematic review of current literature available on PubMed,
Embase, Cochrane databases regarding animal models and
patient studies in which deformation imaging was used to study
cardiac stem cell therapy efficacy. After critical appraisal we aim
to summarize outcomes of the included studies regarding study
design, type of cell therapy, procedural characteristics, outcome
measure, method for measuring strain and efficacy of regenera-
tive therapy on both LVEF and deformation parameters. This
will lead to a conclusion regarding the value of strain analysis
in cardiac regenerative therapy.
Conclusion: Strain analysis might be superior to LVEF in the
assessment of efficacy of cardiac regenerative therapy.
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Workshop 4: Cancer Immunoregulation and
Immunotherapy

O4.01
Adoptive immunotherapy with haploidentical
KIR-ligand mismatched NK cells for acute
myeloblastic leukemia patients
Roberto.M. Lemoli
University of Genoa, Italy

Natural killer (NK) cells, which are defined by CD56 or CD16
expression and absence of CD3, have been shown to play a role
in immune control of tumor development and growth. NK cells
express activating and, more importantly, inhibitory receptors
which recognize MHC class I alleles, termed “Killer cell
Immunoglobulin-like Receptors” (KIRs). In the transplantation
setting, preclinical and clinical data from haploidentical T-cell–
depleted SCT have demonstrated that alloreactive KIR-Ligand
(L)–mismatched NK cells play a major role as antileukemia
effector cells and protect AML patients against leukemia relapse.
We and others described the safety and feasibility of infusing
allogeneic NK cells into AML patients outside the transplanta-
tion setting. Specifically, donor-versus-recipient alloreactive
NK cells have been demonstrated in vivo by the detection of
donor derived NK clones and adoptively transferred NK cells
were alloreactive against recipient’s leukemic cells (Blood
2011). Recently, we extended our previous experience by report-
ing the clinical and the correlative biologic results of KIR-L–mis-
matched NK cell adoptive immunotherapy in 17 elderly AML
patients in CR (Clin Cancer Res 2016). Our results confirm that
NK cell–based therapy is feasible and has a potential clinical
benefit for elderly patients with poor prognosis AML. Moreover,
the positive correlation between the frequency of donor alloreac-
tive NK cell repertoires and the clinical outcome strongly indi-
cates the therapeutic effect of the whole procedure relies on
the immunologic activity of alloreactive NK cells included in
the graft rather than on the chemotherapy. Thus, NK cell infu-
sion has the potential to prevent disease relapse in patients with
AML. These results have paved the way for designing a new
generation of clinical studies aiming to prove the clinical efficacy
of NK cell-based immunotherapy in the clinical management of
AML patients (Exp Hematol 2016).

O4.02
Anti-cancer telomerase vaccines are entering
the age of maturity
G. Filaci
University of Genoa, Italy

Telomerase, the enzyme synthesizing the telomeric regions of
chromosomes, is considered a universal tumor associated anti-
gen because expressed by the majority of cancers. The studies
performed in the last 15 years have progressively swept away
the doubts initially related to its immunogenicity. In particular,
the immunogenicity concerns have been now dispelled by
demonstrations that: (1) telomerase is presented by tumor and
antigen presenting cells; (2) ex vivo generated telomerase-

specific CTL kill efficiently telomerase-expressing tumors; (3)
circulating telomerase-specific T cells are present in 90% of can-
cer patients and, surprisingly, in 100% of healthy individuals.
These findings boost the search for a new generation of telom-
erase vaccines able to overcome the limits of their first genera-
tion. In this effort, our group recently completed a phase I/II
trial in prostate and renal cancer patients with GX301, a new
generation cancer vaccine. This multi-peptidic vaccine includes
four telomerase peptides, which bind promiscuously several
HLA class I and II alleles allowing the coverage of the majority
of HLA haplotypes and the induction of both helper and cyto-
toxic T cell responses. It also contains two adjuvants with com-
plementary activities, making it able to efficiently activate both
innate and adoptive immune responses. The results of a phase
I/II trial, showing a 100% rate of telomerase-specific immune
responses associated with evidences of clinical responses, sug-
gest that telomerase vaccination is entering the “age of matu-
rity”.

O4.03
Immunoregulation in leukemia: the role of Ido
A. Curti
Department of Experimental, Diagnostic and Specialty
Medicine (DIMES), Institute of Hematology “L. and A.
Ser�agnoli”, University of Bologna, Bologna, Italy

The cancer cell death induced by some chemotherapeutic agents,
especially anthracyclines, such as daunorubicin (DNR), is highly
immunogenic and results in the efficient cross-priming of tumor
antigens via dendritic cells (DCs). Such process, named
immunogenic cell death (ICD), is characterized by intracellular
and pericellular modifications, including the translocation of cal-
reticulin (CRT) from nucleus to cell surface as well as the extra-
cellular release of high mobility group box 1 (HMGB1) and
adenosine triphosphate (ATP). Recent reports indicate that anti-
cancer drugs, while triggering ICD, induce expansion of regula-
tory T cells (Tregs). DCs are key regulators of adaptive
immunity, promoting or suppressing T-cell responses, the latter
occurring through indoleamine 2,3-dioxygense (IDO), which is a
potent inducer of Tregs.
Here, we report that ATP released from dying acute myeloid

leukemia (AML) cells during ICD concomitantly activates anti-
leukemia immune response and induces Tregs accumulation
through IDO1 up-regulation in DCs. Ex vivo analysis of AML
patients, undergoing DNR-based chemotherapy, revealed a con-
comitant induction of leukemia-specific CTLs and Tregs. Simi-
larly, in a mouse AML model, DNR treatment increased
plasma levels of both activatory (IFN-c, IL-1b, TNF-a, IL-12)
and tolerogenic (IL-10) cytokines. Interestingly, tumor-infiltrat-
ing T cells after DNR treatment showed increased Tregs. DNR
treatment promoted ATP release from AML cells in vitro and
in vivo. In DNR-treated mice a significant increase of CD11c+

mature DCs which express IDO1 in tumor infiltrate was
observed. In vitro, loading of DNR-treated AML cells into DCs
induced full maturation, but also IDO1 upregulation.
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Interestingly, extracellular ATP was directly involved in DCs
maturation and IDO1 expression via purinergic receptor
P2Y11. Overall, these data suggest that combining chemother-
apy with IDO1 inhibitors may fully exploit the immunogenic
potential of conventional antineoplastic agents.

O4.04
CAR-T cells in oncology: challenges and
opportunities
A. Bondanza
San Raffaele University Hospital and Scientific Institute, Italy

T cells genetically engineered with chimeric antigen receptors
are on the verge to revolutionize the way cancer is managed

and finally cured. In order to fulfill this promise, however, a
number of hurdles need to be successfully addressed. These
include the identification of target antigens different from
CD19, the implementation of strategies to control toxicities
and, finally, the democratization of manufacturing outside clin-
ical trials and highly specialized centers. My talk will focus on
these issues and propose smart solutions in order to transform
challenges in exciting opportunities.
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O5.01
Autoimmunity against HDL/apoA-1: an
emergent marker and mediator of CV risk?
N. Vuilleumier
Hospitals and Faculty of Medicine, Geneva University,
Switzerland

Since the initial discovery in 1998 of autoantibodies against high-
density lipoprotein cholesterol (anti-HDL IgG) and its major pro-
tein fraction apolipoprotein A-1 (anti-apoA-1 IgG) in the serum
of patients suffering from systemic lupus erythematosous and
anti-phospholipid syndrome, a cumulating body of evidence point
to humoral autoimmunity against HDL/apoA-1 as a cardiovascu-
lar-relevant molecule. To summarize, most clinical studies have
demonstrated that anti-apoA-1/HDL IgG are associated with
prevalent and incident CHD in subjects with and without autoim-
mune diseases, as well as in the general population, indepen-
dently of established cardiovascular risk factors (CVRFs).
Nevertheless, currently unpublished data derived from a gen-
ome-wide association study population-based cohort indicate that
taking individual genetic susceptibility may be required for accu-
rate anti-apoA-1 IgG-related CV risk prediction. These results also
provide initial pieces of understanding regarding the determi-
nants anti-apoA-1 IgG/HDL existence as being influenced both
by autoimmunity-predisposing genes and environmental factors,
such as HDL-raising therapeutics. In parallel, anti-apoA-1/HDL
IgG were shown to play i) a direct pathogenic role as pro-inflam-
matory and pro-arrhythmogenic mediators acting through specific
innate immune receptor and cellular pathways, promoting athero-
genesis, myocardial necrosis and mortality in mice, and ii) an indi-
rect pathogenic role by promoting HDL dysfunction. Furthermore,
it was also demonstrated that the human anti-apoA-1 IgG
response was biased toward de c-terminal part of apoA-1, allow-
ing the utilization of an optimized apoA-1 mimetic peptide to be
used both for the detection and the neutralization of anti-apoA-1
IgG. In this translational review, we will cover the main results
obtained in this field, covering clinical, in vitro, and in vivo studies
to appraise the role anti-HDL/ApoA-1 antibodies as of emergent
markers and mediators of CV risk. As such, autoimmunity to
HDL/ apoA-1 could represent an emerging therapeutic target al-
lowing the identification of high CV-risk individuals that could
benefit from immunomodulation in top of standard of care.

O5.02
PCPE2 promotes adipocyte maturation via
regulation of SR-BI activity
M. Sorci-Thomas
Medical College of Wisconsin, United States of America

Procollagen C-endopeptidase enhancer protein 2 (PCPE2) is a pro-
tein that enhances the cleavage of the C-termini of procollagen by
bone morphogenetic protein 1. But the function of PCPE2 is not
limited to collagen maturation. Recently our lab reported that
PCPE2 increased HDL-associated cholesteryl ester uptake via scav-
enger receptor class B type 1 (SR-BI), an HDL receptor highly
expressed in adipose tissue. Interestingly, TwinsUK study in
humans provided data showing that PCPE2 mRNA is highly

correlated with adipose tissue distribution. Our lab observed a
reduced size of visceral fat pads in PCPE2 deficient mice despite
no difference in body weight compared to wild type. To study
the molecular and cellular mechanisms of how PCPE2 regulates
SR-BI function and how it affects adipose tissue formation, we gen-
erated a PCPE2 knockout (PCPE2-/-) line from 3T3-L1 cells using
CRISPR-Cas9. Induction of 3T3-L1 cells to differentiate into mature
adipocyte increases the expression of both PCPE2 and SR-BI
around 3 fold, which parallels the process of lipid droplet forma-
tion. Immunofluorescence studies showed that PCPE2 is dis-
tributed all over the cell in mature adipocyte, while SR-BI is
distributed along the cytoplasmic and lipid droplet membranes.
in addition to the perinuclear region. More interestingly, PCPE2-/-

3T3-L1 cell shows an impairment in lipid droplet formation during
the induction of differentiation, with <10% of cells generating lipid
droplets, and the size of lipid droplet being only about 50% of that
in wild type. Although PCPE2-/- 3T3-L1 cell expresses SR-BI at a
higher level compared with wild type cell, nearly 50% of the SR-
BI in wild type cell are in homodimer structure while PCPE2-/-

3T3-L1 cell has less SR-BI multimer, indicating that SR-BI in
PCPE2-/- 3T3-L1 cell is inactive. We conclude that PCPE2 plays a
critical role in maintaining SR-BI conformation, which, in turn, con-
trols adipocyte maturation.

O5.03
HDL functionality as a new possible clinical
biomarker
E. Favari
University of Parma, Italy

Several epidemiological studies define HDL as the most power-
ful plasmatic factor with atheroprotective activity in humans.
Some post hoc analyses from randomized controlled trials also
suggest that raising HDL-C beneficially affects the risk of
CVD. However, the clinical efficacy of raising plasma HDL-C
levels to achieve cardiovascular risk reduction has been difficult
to prove. Published outcome trials involving the addition of nia-
cin or dalcetrapib to standard low-density lipoprotein choles-
terol reduction therapy failed to demonstrate clinical benefit
despite increases in HDL-C concentration. Furthermore, genetic
variants associated with increased HDL-C, thus conferring life-
long exposure to higher circulating levels, are not consistently
associated with improved vascular outcomes. These findings
have reinforced the idea that changes in HDL-C levels are an
inadequate surrogate for therapeutic use. Therefore, an emerg-
ing concept is that of quality of HDL, which are heterogeneous
in terms of size, charge and lipid content and display functional
differences, such as cell cholesterol efflux promotion. Choles-
terol efflux from peripheral tissues is a key function of HDL par-
ticles, and the first step of reverse cholesterol transport to the
liver for biliary secretion. Recent studies have shown that choles-
terol efflux capacity (CEC), as a measure of HDL functionality in
humans, is inversely associated with prevalent ASCVD and inci-
dent cardiovascular events in a population-based cohort without
cardiovascular disease at baseline. These associations were inde-
pendent of HDL-C and traditional cardiovascular risk factors,
which suggested that the HDL-C level is only a modest
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biomarker of HDL function, and that CEC may be more closely
correlated with cardiovascular outcomes. This review of differ-
ent published results could help to better understand that
HDL-CEC might provide an alternative mechanism for thera-
peutic modulation of the HDL pathway beyond HDL cholesterol
concentration to help reduce risk of coronary heart disease.

O5.04
HDL from chronic kidney disease exhibits an
increase in sphingosine-1-phosphate content
and superior oxidative stress protection in vitro
M. Frias*, M.-C. Brulhart-Meynet*, A. Thomas†, C. Frej‡,
B. Dahlb€ack‡, P. Stenvinkel§, R.W. James* & J. Brinck*,¶

*University of Geneva, Switzerland; †Unit of Toxicology,
University Centre of Legal Medicine, Lausanne-Geneva,
Switzerland; ‡Department of Translational Medicine, Division
of Clinical Chemistry, Sk�ane University Hospital, Lund
University, Malm€o, Sweden; §Division of Renal Medicine,
Department of Clinical Science, Intervention and
Technology, Karolinska University Hospital, Stockholm,
Sweden; ¶Metabolism Unit, Department of Endocrinology,
Metabolism and Diabetes, Center for Innovative Medicine,
and KI/AZ Integrated CardioMetabolic Center, Department of
Medicine, Karolinska University Hospital Huddinge, Sweden

Background: Chronic kidney disease (CKD) exacerbates the
risk of death due to cardiovascular disease (CVD). Modifications
to blood lipid metabolism which manifest as increases in circu-
lating triglycerides and reductions of high density lipoprotein
(HDL)-cholesterol are thought to contribute to increased risk.
In CKD patients, higher HDL-cholesterol levels were not associ-
ated with reduced mortality risk. Recent research has revealed
numerous mechanisms by which HDL could favourably influ-
ence CVD risk. In this study, we compared plasma levels of sph-
ingosine-1-phosphate (S1P), HDL-associated S1P (HDL-S1P) and
HDL-mediated protection against oxidative stress between CKD
and control patients.
Methods: HDL was individually isolated from 20 CKD patients
and 20 controls. Plasma S1P, apolipoprotein M (apoM) concen-
trations, HDL-S1P content and the capacity of HDL to protect
cardiomyocytes against doxorubicin-induced oxidative stress
in vitro were measured.
Results: CKD patients showed a typical profile with significant
reductions in plasma HDL-cholesterol and albumin and an
increase in triglycerides and pro-inflammatory cytokines (TNF-
alpha and IL-6). Unexpectedly HDL-S1P content (P = 0�001)
and HDL cardioprotective capacity (P = 0�034) were increased
significantly in CKD patients. Linear regression analysis of
which factors could influence HDL-S1P content showed an inde-
pendent, negative and positive association with plasma albumin
and apoM levels, respectively.
Discussion: The novel and unexpected observation in this
study is that uremic HDL is more effective than control HDL
for protecting cardiomyocytes against oxidative stress. It is
explained by its higher S1P content which we previously
demonstrated to be the determinant of HDL-mediated cardio-
protective capacity. Interestingly, lower concentrations of albu-
min in CKD associated with higher HDL-S1P.

O5.05
Homozygous FH: updates of prevalence,
genetics and therapeutical approaches
C. Stefanutti, S.D. Giacomo, C.J. Morozzi Jr, D. Mesce,
M. Vitale & B. Sovrano
Sapienza University of Rome, Italy

Homozygous Familial Hypercholesterolemia (HoFH) is a rare
autosomal codominant disorder caused by – in order of decreas-
ing prevalence mutations in the genes encoding the LDL recep-
tor (LDLR; OMIM#606945), apolipoprotein B (ApoB;
OMIM#107730), and/or proprotein convertase subtilisin-kexin
type 9 (PCSK9; OMIM #607786). Loss-of-function mutations in
LDLR and ApoB cause familial hypercholesterolemia (FH1)
and familial defective apolipoprotein B (FDB or FH2), respec-
tively. Even the rare gain-of-function mutations in PCSK9
(FH3) have also been shown to cause an HoFH phenotype. As
a consequence of impaired LDL-R function, untreated total
plasma cholesterol levels are typically >13 mmol/l, resulting
in premature and progressive atherosclerosis often leading to
cardiovascular disease (CVD) before age 20 years, and death
before age 30 years. Early initiation of aggressive treatment for
these patients is, therefore, essential. The prevalence of HoFH
has been frequently discussed and ranged in particular from 1
in 1000 000 in the early reports in the 1970s to a prevalence of
1:30 000 to 1:275 000 in more recent studies. Patients with HoFH
respond inadequately to conventional drug therapies (resins,
statins, ezetimibe), which generally reduce LDL cholesterol
(LDL_C) through upregulation of hepatic LDLRs. Therefore,
the current standard of care for FH includes Lipoprotein
Apheresis (LA), which transiently reduces LDL_C by more than
60% and can delay the onset and progression of atherosclerosis.
However, even with the combined use of available drug thera-
pies and LA, these patients still have substantially elevated
levels of LDL_C and persistently high risk of CVD. In recent
years, alternative therapeutic approaches have been developed
that target either ApoB synthesis, the production of VLDL, the
precursor of LDL (Microsomal Triglyceride Transfer Protein -
MTP) and PCSK9, an enzyme encoded by the PCSK9 gene in
humans on chromosome 1, which binds to the receptor for
low-density lipoprotein particles (LDL).

O5.06
Anti-Apolipoprotein A1 autoantibodies disrupt
the cholesterol pathway via Srebp-2 and
decrease circulating miR-33a in
hypercholesterolaemic children
S. Pagano*, A. Magenta†, F. Martino‡, F. Barill�a§, N. Satta*,
M. Frias¶ & N. Vuilleumier*
*Division of Laboratory Medicine, Department of Genetics
and Laboratory Medicine, Geneva University Hospitals/
Department of Human Protein Sciences; †Fondazione Luigi
Maria Monti, Istituto Dermopatico dell’Immacolata-IRCCS,
Vascular Pathology Laboratory; ‡Center of Clinic Lipid
Research, Department of Pediatrics, Sapienza University of
Rome; §Department of Cardiovascular, Respiratory,
Nephrological, Anesthesiological and Geriatrical Sciences,
Sapienza University of Rome; ¶Department of Internal
Medicine Specialities, Medical Faculty, Geneva University

Humoral autoimmunity has recently been shown to represent an
important modulator of atherogenesis and cardiovascular dis-
eases through different cellular pathways. Furthermore, autoan-
tibodies were recently shown to modulate the production of
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microRNA (miRNA) involved in atherothrombosis, indicating
that autoantibodies could modulate atherosclerosis through
miRNA synthesis. Anti-ApolipoproteinA-1 antibodies (anti-
ApoA-1IgG) were recently shown to promote inflammation
and atherogenesis through toll-like receptor (TLR) 2/4 complex
signalling. Nevertheless, given their specificity, knowing
whether anti-ApoA-1 IgG could also modulate cholesterol
homeostasis by interfering with miRNA synthesis is unknown.
Therefore, we explored the possible association between anti-
ApoA-1 IgG and miR-33a, a key lipid homeostasis regulator,
in hypercholesterolaemic children (n = 29), and we evaluated
the impact of anti-ApoA-1 IgG on the production of miR-33a,
and crucial proteins involved in cholesterol homeostasis (CH)
using human monocyte-derived macrophages (HMDM).

Prevalence of high anti-ApoA-1 IgG levels was 24% and unre-
lated to familial hypercholesterolemia. Children with high anti-
ApoA1IgG levels had lower levels of circulating miR-33a than
children tested negative for those autoantibodies (9�59 vs 7�92,
P = 0�02 respectively, values represent the median DCt of miR-
33a normalized to cel-miR-39a, so higher DCt correspond to
lower miR-33a level) and a negative Spearman correlation
between miR-33a and anti-ApoA-1 IgG was observed
(r = �0�3, P < 0�05). On HMDM, anti-ApoA-1 IgG lead to a
decrease of miRNA-33a synthesis (0�6 vs 1�3 P = 0�041) as quan-
tified by real-time PCR, but induced a TLR/NFkB/AP1-depen-
dent increase of SREBP-2, LDL-R, HMGCR, SCAP and ABCA1
according to western blot analyses. Control antibodies were
devoid of any effects.

In conclusion, we report for the first time that high levels of
anti-ApoA-1IgG exist in children with hypercholesterolemia
where they are associated with lower miR-33a levels. Our
HMDM model highlights a new role for anti-ApoA-1IgG as
modulator of CH through a complex interplay involving miR-
33a, TLR2-4, and key proteins/enzymes of lipid metabolism
which awaits further investigations.

O5.07
Gene expression analysis of scavenger
receptors class B in pathogenesis of
atherosclerosis
N. Davlyatshina*, S. Mayanskaya*, E. Maykova†,
A. Mukhametgalieva† & O. Kravtsova†

*Kazan State Medical University, Russian Federation; †Kazan
Federal University, Kazan, Russia

Introduction: It is well known that after the oxidation the low
density lipoproteins (oLDL) must have to be utilized. They quite
easily recognized by scavenger receptors located mainly in the
monocytes/macrophages cell membranes but some of them
such as CD36, SCARB1 and SCARB2 that belong to class B of
scavenger receptors do not selectively bind to oLDL. Anyway,
they can play a certain role in atherogenesis but it’s still not so
clear. So, the aim of this study was to determine the CD36,
SCARB1 and SCARB2 genes expression in peripheral blood cells
and plaques in patients with different atherosclerosis lesions.
Materials and methods: Gene expression analysis was carried
out on venous samples blood and atherosclerotic plaques (for
IPA patients only) from 46 patients with acute coronary syn-
drome (ACS), 48 patients with confirmed multifocal atheroscle-
rosis (IPA) and 16 healthy donors. The relative gene expression
level (RQ) evaluated by the 2deltaCt method and Student t-test
(P = 0�05).
Results: Gene expression analysis for CD36, which triggers a
cascade of inflammatory reactions and foam cells formation

showed a significantly increased activity (RQ 26�12, P = 0�047)
in atherosclerotic plaque and at the same time decreasing
expression level in peripheral blood in patients with IPA (RQ
1�19). However, the SCARB2 gene analysis showed the dramat-
ically decreasing level of gene activity in both groups (RQ 0�0035
and 0�031, P < 0�001 for IPA and ACS respectively) and no gene
activity was detected in atherosclerotic plaques. Also we found
no gene expression for SCARB1 gene in atherosclerotic patients
with different atherosclerosis lesions.
Conclusion: Our findings indicate that the class B scavenger
receptors genes expressed differently in patients with
atherosclerotic lesions and it can be served as a marker for pro-
gression of atherosclerotic plaque formation.
The study was supported by RFBR (project No. 16-34-00737).

O5.08
Clinical management of Heterozygous Familial
Hypercholesterolemia (FH)
H. Soran
University of Manchester, United Kingdom

HeFH is the most common monogenic cause of raised serum
cholesterol, affecting about 1 in 500 people at least. New data
from different countries suggest a higher prevalence. It is dom-
inantly inherited. Affected family members have LDL choles-
terol (LDL-C) levels typically double those of unaffected first
degree relatives. Serum cholesterol is thus commonly 9–
12 mmol/l in affected adults. LDL cholesterol is high since birth.
It is higher from birth and HeFH can be diagnosed in childhood.
Untreated it results in tendon xanthomata typically in the
Achilles tendons and extensor tendons on the dorsum of the
hands. Subperiosteal xanthoma is also sometimes present on
the tibial tuberosities. CVD occurs with increasing frequency
from the third decade so that without medical intervention over
half of affected men and 15% of affected women die before the
age of 60 years. The clinical syndrome of HeFH results from
defective LDL catabolism. Most cases are due to mutation of
the LDL-receptor. A smaller proportion are a due to mutations
of the apoB100 gene (Familial Defective ApoB), which interferes
with its binding to the LDL-receptor. The most common of these
is apoB3500, but it is only a minority of heterozygotes with this
who express hypercholesterolemia of such severity as to cause
HeFH. On the other hand, gain-of-function mutations of propro-
tein convertase subtilisin-kexin9 (PCSK9), an uncommon cause
of HeFH. PCSK9 is involved in the degradation of hepatic
LDL receptors. There has been a dramatic reduction in prema-
ture mortality coincident with the introduction of statin therapy.
Early treatment removes modifies excess cardiovascular risk.
Case finding and family cascade family screening is indicated
to prevent premature cardiovascular morbidity and mortality.
New therapies like PCSK9 monoclonal antibodies are also highly
effective in lowering LDL-C allowing the achievement of normal
LDL-C levels even in cases with severe heterozygous Familial
Hypercholesterolemia.
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O5.09
Circulating miR-200c is up-regulated in pediatric
patients with familial hypercholesterolemia and
correlates with miR-33a and miR-33b levels
M. D’Agostino*, M. Francesco†, L. Marchetti‡, S. Sileno‡,
F. Carlomosti‡, L. Persico§, D. Avitabile¶, F. Barill�a**,
S. Parrotto††, M.C. Capogrossi‡ & A. Magenta‡

*Department of Experimental Medicine, University of Rome,
Sapienza, Viale Regina Elena 324, Rome 00161, Italy; †Center
of Clinic Lipid Research, Department of Pediatrics, University
of Rome, Sapienza, Viale Regina Elena 324, 00161 Rome,
Italy; ‡Vascular Pathology Laboratory, Istituto Dermopatico
dell’Immacolata-IRCCS, FLMM, Via dei Monti di Creta 104,
Rome 00167, Italy; §Department of Economics and Business
Studies, University of Genoa, Via F. Vivaldi 5, 16126, Genoa,
Italy; ¶IDI-Farmaceutici Srl, Via dei Castelli Romani 83/85,
00071 Pomezia, Italy; **Department of Cardiovascular,
Respiratory, Nephrological, Anesthesiological and
Geriatrical Science, University of Rome, Sapienza, Viale del
Policlinico 155, 00161 Rome, Italy; ††I Clinica Medica,
University of Rome, Sapienza, Via del Policlinico 155, 00161
Rome, Italy

Hypercholesterolemia is a major risk factor for atherosclerosis
and the development of cardiovascular disease. miRNAs play
a major role in the low-grade inflammatory process induced
by hypercholesterolemia and may have a pro-atherogenic action.
miR-33a/b modulate cholesterol homoeostasis, high-density
lipoprotein-cholesterol (HDL-C) formation, fatty acid oxidation
and insulin signaling. We previously showed that the circulating
miR-33a/b expression levels are up-regulated in children with
familial hypercholesterolemia (FH). miR-33b has been recently
showed to target directly the transcription factor ZEB1. ZEB1
inhibits miR-200 family (miR-200s) expression and miR-200s,
in turn, inhibit ZEB1 protein expression. Therefore, an increase
of miR-33, downregulating ZEB1, could enhance miR-200s.
Our previous studies showed that miR-200 family is induced
by oxidative stress and miR-200c is the member of the family
most up-regulated in endothelial cells (ECs). Moreover, we
showed that miR-200c is responsible for ECs apoptosis and
senescence.

We aimed to verify whether circulating miR-200c is induced
in FH in pediatric age, and whether a correlation exists between
miR-33a/b and miR-200c.

28 FH children were compared with 25 age-matched healthy
subjects (HS) .Total RNA was extracted from plasma and miR-
200c levels were measured by quantitative real-time PCR.

We found that miR-200c was significantly up-regulated in FH
compared to HS (4�00 � 0�48-fold increase, P < 0�05) and exhib-
ited a significant positive correlation with miR-33a and miR-33b
(Rs = 0�68, P ≤ 0�0001; Rs = 0�66, P ≤ 0�0001, respectively). Inter-
estingly, miR-200c did not correlate with Total Cholesterol (C),
LDL-C, HDL-C, ApoB or Triglycerides. In contrast, miR-200c,
correlated with CRP plasma levels (Rs = 0�39 P < 0�01) and gly-
cemia (Rs = 0�51 P < 0�01), although these children are not insu-
lin resistant and display a normal glycemia.

In conclusion circulating miR-200c is up-regulated in FH; this
increase is directly related to CRP and glycemia and unrelated to
plasma lipids. This modulation might be ascribed to an increase
of oxidative stress and inflammation associated to FH and a
miR-33a/b-dependent ZEB1 down-modulation.

O5.10
New therapeutical strategies in statin intolerant
He-Fh patients
P. Lopena, G. Bruzzone, L. Caserza, G. Balleari, A. Pasta,
P. Dapino, A. Pende, F. Dallegri & L. Pisciotta
IRCCS San Martino University of Genoa, Italy, Italy

Introduction: This is a clinical report of six patients suffering
from genetically characterized Heterozygous Familial Hyperc-
holesterolemia (He-FH), statin intolerant, treated with Alirocu-
mab or Evolocumab (the new anti-PCSK9 monoclonal
antibodies).
Methods: One patient (male) was in secondary prevention, five
patients (two females and three males) were in primary preven-
tion. At baseline three patients were free from any oral therapy,
three patients assumed Ezetimibe 10 mg/die, in one case in
association to a nutraceutical pill with red rice, berberine and
policosanols (RR/BBR/P), in one case in association to Fenofi-
brate 145 mg/die. Patients were treated with Alirocumab
75 mg or 150 every 14 days or Evolocumab 140 mg every
14 days.
Results: At the first LDL–C control, after four weeks of admin-
istration of monoclonal antibody at the maximum dose, in the
three patients without oral therapy, the LDL-C was reduced of
25-35% respect to baseline: adding plant sterols 1�6 g/die and
yeast red rice with monacoline K 5-10 mg, well tolerated by
patients, after four weeks, we obtained a significant reduction
of LDL-C from the baseline (40–55%). The same results were
obtained in the two patients previous treated with ezetimibe
alone or plus RR/BBR/P. In the patient in therapy with Eze-
timibe plus Fenofibrate, the administration of Alirocumab
75 mg, after eight weeks, determinated LDL-C reduction of
48%.
Conclusion: The clinical report of these six cases demonstrated
the efficacy of PCSK9 inhibitors, but, in genetically characterized
He-FH patients, with very high LDL-C baseline levels, they are
not sufficient to reach LDL-C target when administrated alone.
Inhibition of HMG-CoA reductase with monacolin K and/or
of cholesterol absorption with plant sterols or Ezetimibe could
help physician to obtain LDL-C target.

O5.11
Elevated circulating PCSK9 concentrations
predict subclinical atherosclerotic and
metabolic changes in low risk obese and non-
obese patients
S. Toth, J. Fedacko & D. Pella
1st. Department of Internal Medicine, Pavol Jozef Safarik
University

Background: PCSK9, as well as adipose tissue is closely related
to the development of CV diseases. Aim of this study was to
investigate the relationship between circulating PCSK9 levels,
subclinical vascular changes and liver steatosis in obese and
non-obese patients with low CV risk.
Methods: 120 healthy patients, without CV diseases, DM, lipid-
lowering therapy, were divided into three groups based on BMI:
normal weight (N = 50), overweight (N = 30) and obese
(N = 40). Lipid and non-lipid parameters and PCSK9 levels were
quantified. Vascular changes were detected by carotid ultra-
sound (cIMT) and by echo-tracking method for detection of arte-
rial stiffness parameters (PWV, AI, Beta). Liver steatosis
quantification was based on the calculation of hepatorenal index
(HRI).
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Results: Significant increase in plasma levels of PCSK9 in obese
vs. overweight and vs. normal weight group was detected.
PCSK9 levels significantly correlated with values of BMI. In
addition to increases in laboratory parameters, significant
increase in HRI, cIMT and parameters of functional and struc-
tural vascular changes (Beta, AI, PWV) were detected in the
groups with elevated BMI. Significant positive linear correlation
of PCSK9 concentrations and cIMT, PWV and Beta was found. In
multivariable regression analysis after adjusting for sex, age,
BMI, LDL, impact of PCSK9 on cIMT remained significant; as
well as for Beta, and PWV. Patients with higher BMI had a
higher prevalence of fatty liver, but not in all cases associated

with subclinical vascular changes. Presence of vascular changes
in patients with steatosis was accompanied by significant eleva-
tion of PCSK9 concentration in comparison with the subgroup
with steatosis without vascular changes.
Conclusions: Plasma levels of PCSK9 significantly correlated
with subclinical vascular changes. Lower plasmatic levels of
PCSK9 were the predictor of “safety” steatosis without the vas-
cular changes and inflammatory profile. We assume that PCSK9
could be an important mediator as well as an early marker of
vascular and cardiometabolic changes in obese, as well as non-
obese patients.
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Workshop 6: Hematology

O6.01
Integration of somatic mutations in diagnosis
and risk assessment in myelodysplastic
syndromes (MDS)
M. Della Porta
Humanitas Research Hospital & Humanitas University,
Milan, Italy

The combination of overt marrow dysplasia and clonal cytoge-
netic abnormality allows a conclusive diagnosis of MDS, but this
is found in only a portion of patients. Major efforts have been
made to identify novel diagnostic tools that may increase the
accuracy of the diagnosis of MDS. Recently, genes encoding
for spliceosome components (SF3B1, SRSF2, and others) were
identified in a high proportion of patients with MDS. A major
step forward in genotype-phenotype correlation in MDS has
been represented by the identification of somatically acquired
mutations in SF3B1 in patients with ring sideroblasts; this find-
ing may lay the foundation stone for a molecular classification of
MDS. Although most of mutated genes in MDS can be detected
in different myeloid neoplasms and are not specific for MDS,
they may be of value to provide evidence for a clonal disorder
in patients with suspected MDS.

MDS are a heterogeneous group of disorders, and risk-
adapted treatment strategy is mandatory for conditions showing
a so highly variable clinical course. In 1997, Greenberg and
coworkers developed the International Prognostic Scoring Sys-
tem (IPSS). The IPSS proved to be useful for predicting survival
and risk of leukemic evolution in patients with MDS, and has
been the reference for clinical decision-making. Recently, IPSS
was revised based on a large multicenter cohort of untreated
patients. Recently, a comprehensive analysis in 439 MDS
patients identified mutations in five genes - ASXL1, RUNX1,
TP53, EZH2, and ETV6 - that were significant predictors of poor
survival, after adjustment for IPSS risk groups. Moreover, SF3B1
mutations were found to be independent predictors of favour-
able clinical outcome.

Taken together, these evidences suggest that the integration
of somatic mutations in next-generation prognostic scoring
systems is resulting in more accurate stratification of individ-
ual patient risk and further refine clinical decision making in
MDS.

O6.02
Lower risk myelodysplastic syndromes
E. Angelucci
UO Ematologia, IRCCS San Martino - IST, Genova, Italy

Myelodysplastic syndromes (MDS) are clonal stem cell disorders
characterized by unproductive hematopoiesis leading to periph-
eral blood cytopenias, and by a high incidence of progression to
acute myeloid leukemia. The pathophysiology of MDS is a mul-
tistep process including genetic changes or smaller anomalies
demonstrable only by more sophisticated methods. Somatic
mutations can involve genes encoding signaling molecules
(NRAS, KRAS, CBL, JAK2, FLT3), epigenetic regulators (TET2,
ASXL1, EZH2, UTX, IDH1, IDH2, DNMT3A, SETBP1), splicing

factors (SF3B1, SRSF2, ZRSF2, U2AF1), and transcription regula-
tors (RUNX1, NPM1 and TP53). Widespread gene hyper-methy-
lation, on the other hand, is a major finding during progression
of MDS.
Lower-risk MDS are defined as having low or intermediate 1

risk by the International Prognostic Scoring System (IPSS) and
are characterized mainly by anemia in most cases.
Supportive care—primarily red blood cell transfusions—re-

mains the cornerstone of their treatment, but exposes patients
to inadequate correction of anemia, alloimmunization, and
organ iron overload.
Treatment aimed at preventing anemia recurrence should

therefore be used whenever possible. Erythropoiesis stimulating
agents remain the first-line treatment of anemia in most lower-
risk MDS without del(5q), whereas anemia of low-risk MDS
with del 5q responds to lenalidomide in approximately 60% of
the cases. A new recombinant fusion protein consisting of a
modified form of the extracellular domain of the human activin
receptor type IIB linked to the human immunoglobin G 1 (IgG1)
Fc domain luspatercept (now in advanced phase III study) is
able to provide transfusion independence in a significant num-
ber of patients.
Some patients, while remaining at a “lower risk” MDS level,

have severe cytopenias and/or poor prognostic factors, found
using newer prognostic parameters, or resistance to treatment,
making them suitable candidates for more intensive approaches,
including allogeneic hemopoietic cell transplantation.

O6.03
Post-transplant cyclophosphamide (PT-CY)
regimen following unmanipulated
Haploidentical bone marrow transplantation
post myeloablative conditioning
A.M. Raiola*, A. Dominietto*, L. Giannoni*, S. Aquino*,
G. Beltrami*, S. Bregante*, C.D. Grazia*, F. Gualandi*,
A. Ibatici*, T. Lamparelli*, C. Marani*, M.T. vanLint*,
R. Varaldo*, A. Signori‡, A. Bacigalupo† & E. Angelucci*
*UO Ematologia, IRCCS San Martino - IST, Genova, Italy;
†Istituto Ematologia, Univerist�a Cattolica del Sacro Cuore,
Roma, Italy; ‡Dipartimento Scienze della Salute, Statistica,
Universit�a Genova, Italy

Background and aims: Haploidentical bone marrow transplan-
tation with post-transplant cyclophosphamide (PT-CY) has been
increasingly used for patients lacking a suitable HLA-matched
donor.
In this study we assessed outcomes of 282 consecutive hap-

loidentical transplantations followed by a uniform GvHD pro-
phylaxis, as previously published by our group: cyclosporine
from day 0, mycophenolate from day +1, and post-transplant
cyclophosphamide 50 mg/kg on days +3 and +5.
Patients: All patients received a myeloablative conditioning
containing thiotepa, fludarabine, busulfan (three or two doses),
or TBI-fludarabine (n = 55). The median age was 48 years (17–
74); at transplant 145 (51%) patients were in remission of disease
(CR1 and CR2), and 137 had active disease (49%); all were first
grafts. The diagnosis included AML (n = 111), MDS (n = 31),
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ALL (n = 96), MPN (n = 43), NHL (n = 19), CLL (n = 9) and
MM (n = 13).
Results: The median follow up was 562 days (range, 6–
2241 days). Median number of infused cells was 3�4 9 10E8/
kg (range 1�1–7�7). There were 7 pre-engraftment deaths and
21 graft failures. Full-donor chimerism on day +30 was reached
in 254 (90%) patients. The median day for neutrophil engraft-
ment was day +18 (range 13–60). The cumulative incidence of
grade II-IV and III-IV acute GVHD (aGVHD) was 17% (n = 49)
and 5% (n = 15) respectively. 2-years cumulative incidence of
moderate–severe chronic GVHD (cGVHD) was 13% (n = 39).
Sixty-one (21%) patients experienced haemorragic cystitis.

3-year cumulative incidence of non relapse mortality (NRM),
relapse and relapse related death were 17% (n = 47), 32%
(n = 91) and 25% (n = 69) respectively. Main causes of death
were infections (n = 34) and hemorrhage (n = 7).

4-year overall survival and disease free survival were 55�7%
and 47% respectively.
Conclusions: A modified PT-Cy schedule as GVHD prophy-
laxis after MA conditioning regimen followed by haploidentical
BMT results in a low risk of aGVHD and cGVHD and encourag-
ing rates of TRM and DFS.

O6.04
Therapy of high risk myelodysplastic syndrome
M. Miglino, D. Avenoso, M. Gambella & G. Bartalucci

IRCCS San Martino IST, Italy

Unfavorable karyotype and bone marrow blast over 10% are the
principal risk factors for progression to acute myeloid leukemia
(AML).

Biologically high risk myelodysplastic syndrome (MDS) and
AML of elderly are the same entity.

For this reason, biological studies focused on epigenetic and
genetic factors may be applicable to both clinical conditions.

In the past there weren’t any efficacious treatment options,
except intensive chemotherapy or allogenic stem cell transplan-
tation; nowadays different therapies and targeted therapies are
available and rely upon the results of the biological studies men-
tioned above.
Evidences of methylation of CpG –islands lead to the develop-

ment of hypomethylating therapies, which are the milestone cor-
ner of the actual treatment and will be in near future the
backbone of more targeted therapy with novel agents.
The founders of hypomethylating therapy are azacytidine and

decitabine and as single agents can give hematological improve-
ments in nearly 50% of patients with complete remission (C R)
rate of 20-30%.
The overall response rate may improve with combination

therapies.
The combination of lenalidomide and azacytidine is able to

obtain durable response in nearly 60% of high risk MDS
patients.
The combination of iron chelation therapy and azacytidine is

able to reduce either the genetic damages induced by superoxide
and thus to obtain CR in nearly 60% of patients.
In those carrying the FLT3-ITD mutation, Azacytidine plus

sorafenib can obtain 30% of CR. It’s unknown the potential of
combining midostaurin and hypomethylating agents and/or
quizartinib.
Potential new approaches include the combination of targeted

therapies (i.e. IDH1 inhibitors, idasanutlin) and hypomethylat-
ing agents.
Newer strategies may include:
1 the inhibition of BCL2 (Venetoclax), which is able to restore

the inhibited pro-apoptotic pathway;
2 combination of immune check point inhibitors with azacyti-

dine. Indeed Azacytidine is able to overexpress PD1 and
PD1-L.
Only with future biological research, newer therapeutic strate-

gies will be available.
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O7.01
Vasoactive intestinal peptide dampens fMLF-
induced ROS production and inflammation by
targeting a MAPKinases-p47phox
phosphorylation pathway in human monocytes
P. Chedid*,†,‡ & J.-C. Marie†,‡,§

*Balamand University, Faculty of Health Sciences, Lebanon
(Lebanese Republic); †Inserm, U1149, CNRS-ERL8252, Centre
de Recherche sur l’Inflammation (CRI), Paris; ‡Universit�e
Paris Diderot, Sorbonne Paris Cit�e; Laboratoire d’Excellence
Inflamex; §Facult�e de M�edecine, Site Xavier Bichat, Paris,
France

Reactive oxygen species (ROS) produced by the phagocyte
NADPH oxide (NOX2) are needed for microbial clearance but
when produced in excess they will exacerbate inflammatory
response and injure surrounding tissues. NOX2 is a multicom-
ponent enzyme composed of membrane associated cytochrome
b588 and cytosolic components p47phox, p67phox, p40phox and
rac1/2. We investigated if vasoactive intestinal peptide (VIP),
an endogenous immune-modulatory peptide, could also affect
ROS production by NOX2 in primary human phagocytes. We
show that VIP alone was without effect but it dose-dependently
inhibited ROS production induced by the bacterial peptide fMLF
in human monocytes. The action of VIP was essentially medi-
ated by high affinity G-protein coupled receptors VPAC1 as
the specific agonist [ALA11,22,28]VIP mimic VIP inhibitory effect
while the antagonist PG97-269 blunted VIP action. Further, we
showed that VIP inhibited fMLF-induced phosphorylation of
ERK1/2, p38 pathways and the phosphorylation of p47phox on
Ser345 residue. Also VIP was able to inhibit rat paw edema,
induced by carrageenan, representing the first step of inflamma-
tory response. These results show that VIP exerts anti-inflamma-
tory effect by inhibiting the “MAPKinases-p47phox
phosphorylation-NOX2 activation” axis. These data suggest that
VIP could a natural anti-inflammatory agent of the mucosal sys-
tem and its analogues could be novel anti-inflammatory mole-
cules.

O7.02
Diverse stimuli engage different neutrophil
extracellular trap pathways
E.F. Kenny, A. Herzig, V. Brinkmann & A. Zychlinsky
Max Planck Institute for Infection Biology, Germany

Neutrophils, the first line of host defence against pathogen
attack, release neutrophil extracellular traps (NETs) to ensnare
pathogens. As such neutrophils are central to innate immunity.
However, NETs also have pathogenic functions in diverse dis-
eases. To date many of the investigations into the mechanism
of NET formation have relied on the use of the mitogen phorbol
12-myristate 13-acetate (PMA). We aimed to examine if the stim-
uli A23187 (a calcium ionophore), nigericin (a potassium iono-
phore), Candida albicans (a fungus) and group B streptococcus
(GBS, a gram positive bacteria) utilise a similar pathway as
PMA to induce NET formation. To carry out this study healthy

neutrophils were examined for NET production in response the
chosen stimuli in the presence of inhibitors of proteins known to
be central to PMA induced NET formation (ex: PKC, neutrophil
elastase, myeloperoxidase and reactive oxygen species, ROS).
Neutrophils from patients with mutations in the pathways
involved in NET formation, such as chronic granulomatous dis-
ease patients (CGD, patients with a mutation in proteins of the
NADPH oxidase complex resulting in a lack of ROS generation
by granulocytes) or MPO-deficient patients were also use to ver-
ify the pathways required for NET formation formed by the
ligands of interest.
Our findings reveal that PMA and the physiological ligands

Candida albicans and GBS make use of a related pathway for
NET induction whereas the ionophores require very few of these
signalling molecules for NET induction. This demonstrates that
NET induction does not occur through one signalling pathway
but is a widely varied method of host cell defence against attack.

O7.03
Regulation of neutrophil responses by P-rex and
norbin
C. Pantarelli, D. Pan & H. Welch
Babraham Institute, United Kingdom

Phosphatidylinositol (3,4,5)-trisphosphate-dependent Rac
exchanger1 (P-Rex1) is a guanine nucleotide exchange factor
(GEF) for the RAC family of small GTP-binding proteins
(GTPases). It catalyses the active conformation of RAC, thus reg-
ulating many different cell responses, including neutrophil
adhesion, motility and ROS production. We recently identified
a new regulator of P-Rex1, the GPCR adaptor protein Norbin.
This study revealed that Norbin can directly stimulate the Rac-
GEF activity of P-Rex1 and promote its plasma membrane local-
ization (Pan D. et al., 2016, JBC). It showed furthermore that
Norbin is expressed in neutrophils. In order to assess the func-
tional importance of the P-Rex1/Norbin interaction in neu-
trophils, we generated genetically-modified mouse strains.
Norbin-deficient neutrophils showed surprising functional
defects, a subset of which were Prex1-dependent. Similarly, Nor-
bin deficient-mice also showed intriguing levels of neutrophil
recruitment to sites of inflammation. Altogether, our findings
suggest unexpected roles of the GPCR adaptor and P-Rex1 reg-
ulator Norbin in neutrophil biology, as well as surprising under-
lying mechanisms.
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O7.04
The role of PI3Kc signaling within leukocytes in
obesity-driven inflammation and insulin
resistance
G. Solinas*, L. Breasson*, B. Becattini*, C. Sardi*,
A. Molinaro*, R. Marone†, F. Botindari†, M. Bousquenaud‡,
C. Ruegg‡ & M. Wymann†

*The Wallenberg Laboratory, University of Gothenburg,
Sweden; †Department of Biomedicine University of Basel,
Switzerland; ‡Department of Medicine, Pathology, University
of Fribourg, Switzerland

We previously reported that the class-1B phosphatidylinositol-
4,5-bisphosphate 3-kinase-c (PI3Kc) plays an important role in
diet-induced obesity, metabolic inflammation, and insulin resis-
tance, but the molecular mechanisms for this action remains
unresolved. We now show that PI3Kc activity in metabolic
inflammation and metabolic homeostasis is partially indirect,
through its role in the control of adiposity, and partly due to
its direct action in leukocytes. Our data are in contrast with
the emerging view that PI3Kc is a major negative regulator of
classical macrophage activation, and indicate that the role of
PI3Kc in macrophage activation depends on the specific inflam-
matory context.

We conclude that PI3Kc activity in leukocytes is required for
M1-polarizated gene expression in the obese adipose tissue
and for efficient recruitment of adipose tissue neutrophils,
which promotes early-onset of insulin resistance during obesity.

O7.05
Pro-tumor steering of cancer inflammation by
p50 NF-jB enhances colorectal cancer
progression
C. Porta*, A. Ippolito*, F.M. Consonni*, L. Carraro*,
G. Celesti†, F. Grizzi†, F. Pasqualini†, S. Tartari†, M. Rinaldi*,
P. Bianchi†, F. Balzac‡, E. Turco‡, E. Hirsch‡, L. Laghi† &
A. Sica*,†

*University of Piemonte Orientale “A. Avogadro”, Novara,
Italy; †Humanitas Clinical and Research Center, Rozzano,
Italy; ‡Department of Molecular Biotechnology and Health
Sciences, Molecular Biotechnology Center, Torino, Italy

Despite tumor-associated macrophages (TAMs) display a M2-
skewed tumor-promoting phenotype in most cancers, in colorec-
tal cancer (CRC) TAMs polarization and its impact remain con-
troversial. We investigated the role of the M2-polarizing p50 NF-
jB subunit in orchestrating the phenotype of TAMs, tumor
microenvironment composition and CRC progression. We first
demonstrate, by parallel studies in colitis-associated cancer
(CAC) and in genetically driven ApcMin mouse models, that
the p50-dependent inhibition of M1-polarized gut inflammation
supports CRC development. In accord, p50-/- mice displayed
exacerbated colitis associated with fewer and smaller tumors,
along with enhanced levels of M1/Th1 cytokines/chemokines,
including IL-12 and CXCL10, whose administration restrained
CAC development in vivo. The inflammatory profile supporting
tumor resistance in colons from p50-/- tumor bearers correlated
inversely with TAMs load and positively with both recruitment
of NK, NKT, T cells and number of apoptotic tumor cells. Of
note, while in mice myeloid-specific ablation of p50 promoted
tumor resistance, in CRC patients high number of p50+ TAMs
at the invasive margin was associated with decreased IL-12p35
and Tbx-21 expression and worse post-surgical outcome. Our
findings point to p50 involvement in CRC development, through

its engagement in the pro-tumor activation of macrophages, and
identify a new candidate for prognostic and target therapeutic
intervention.

O7.06
Immunogenomic analyses and response to
checkpoint blockade
Z. Trajanoski
Medical University of Innsbruck, Austria

Current major challenges in cancer immunotherapy include
identification of patients likely to respond to therapy and devel-
opment of strategies to treat non-responders. To address these
problems and facilitate understanding of the tumor-immune cell
interactions we inferred the cellular composition and functional
orientation of immune infiltrates, and characterized tumor anti-
gens in 19 solid cancers from The Cancer Genome Atlas. Decom-
position of immune infiltrates revealed prognostic cellular
profiles for distinct cancers, and showed that the tumor geno-
types determine immunophenotypes and tumor escape mecha-
nisms. Using machine-learning approach we then identified
determinants of immunogenicity and proposed an immunophe-
noscore for the prediction of response to immunotherapy with
checkpoint blockers.
Using a mouse model of colorectal cancer, we then character-

ized the extent of immunoediting that tumors undergo during
progression or as a consequence of the targeting the PD-1/PD-
L1 axis. The results show that targeting the PD-1/PD-L1 axis
potentiates immunoediting and renders tumors more homoge-
neous, which could possibly explain the development of
acquired resistance to checkpoint blockers.

O7.07
Inhibition of neutrophil necrosis controls
Mycobacterium tuberculosis growth after
removal by macrophages
T. Dallenga*,§, U. Repnik†, R. Reimer‡, Gareth.W. Griffiths† &
Ulrich.E. Schaible*,§

*Cellular Microbiology, Research Center Borstel, Germany;
†Department of Biosciences, University of Oslo, Norway;
‡Core Facility Microscopy & Image Analysis, Heinrich-Pette-
Institut, Germany; §German Centre for Infection Research,
TTU-TB, Germany

Increased numbers of infections with multi and extensively drug
resistant Mycobacterium tuberculosis strains as well as the lack of
efficient vaccines require novel approaches, such as adjunct
host-directed therapies to deal with the global tuberculosis epi-
demic. Neutrophils represent the main infected cell population
in lungs of patients with active tuberculosis. Here we show that
M. tuberculosis induces necrosis of human neutrophils in an
ESAT-6-dependent manner. Subsequent removal of infected,
necrotic neutrophils promoted mycobacterial growth in human
macrophages. Importantly, neutrophil necrosis was a prerequi-
site for subsequent M. tuberculosis growth in macrophages. After
identification of reactive oxygen species (ROS) as drivers of
necrosis, we were able to prevent necrosis by pharmacological
inhibition of myeloperoxidase. Thereby, we restored the capabil-
ity of efferocytic macrophages to control mycobacterial growth,
highlighting ROS and ROS-producing enzymes as putative tar-
gets for host-directed therapy. Taken together, host cell necrosis
represents the starting point for a vicious circle leading to subse-
quent uptake of infected necrotic cells by other phagocytes,
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mycobacterial growth therein and, again, induction of host cell
necrosis, a scenario that is very likely to take place in patients
with active tuberculosis. Interruption of this vicious circle by
inhibition of host cell necrosis and subsequent restoration of
the anti-mycobacterial functions of macrophages represents an
intriguing approach for host-directed therapy.

O7.08
IFNbeta is produced by resolution-phase
macrophages and limits neutrophil responses
during peritonitis onset and resolution
S. Aboelhija-Soloh*, S.K. Satyanarayanan*, S. Butenko*,
A. kassis*, N. Peled*, N. Sher*, A. Kantarci†, S. Schif-Zuck* &
A. Ariel*
*University of Haifa, Israel; †Forsyth Institute, Boston, MA

Background: The engulfment of apoptotic leukocytes (efferocy-
tosis) by macrophages during the resolution of inflammation is
essential for tissue homeostasis and results in macrophage
reprogramming/immune-silencing. However, a distinct subset
of resolution phase macrophages loss their phagocytic potential,
and hence were termed satiated macrophages.
Materials and methods: An unbiased RNA-Seq analysis was
conducted to reveal distinct gene expression profile between
phagocytic and satiated macrophages. Consequently, the levels
of IFNb, inflammatory cytokines and chemokines in peritoneal
exudates during inflammation onset and its resolution were
determined by ELISA or Luminex analysis at different times
post peritonitis. Differences between WT and IFNb-/- mice in
terms of PMN infiltration and apoptosis, as well as macrophage
efferocytosis and reprogramming were determined by fluores-
cent microscopy and ELISA, respectively.
Results: Here, we show satiated macrophages express a distinct
IFNb-related gene expression signature. Unexpectedly, we
found peritoneal IFNb levels peaked during the onset as well
as the resolution phase of peritonitis. Consequently, we used
IFNb-/- mice to determine IFNb limited the onset of neutrophilic
inflammation by reducing peritoneal neutrophil numbers and
neutrophil-attracting chemokines and enhancing their apopto-
sis. Moreover, IFNb enhanced macrophage efferocytosis and
reprogramming to an anti-inflammatory phenotype.
Conclusions: These findings indicate for the first time that IFNb
is a key effector cytokine in resolving inflammation and could
lead to novel resolution-promoting, IFNb-based therapies for
inflammatory disorders.

O7.09
Neutrophil dysfunction in an inducible mouse
model of glycogen storage disease type 1b
A.L. Pissavino*, F. Raggi*, R. Resaz*, D. Segalerba*,
L. Mastracci†, F. Grillo†, A. Puglisi*, M.C. Bosco*, L. Varesio*
& A. Eva*
*Laboratory of Molecular Biology, Institute G.Gaslini,
Genova, Italy; †Department of Surgical and Diagnostic
Sciences (DISC), Anatomic Pathology Unit, University of
Genova, IRCCS AOU San Martino-IST, National Cancer
Research Institute, Genova, Italy

Introduction: Neutrophils play a key role in host protection
against microbial infections. Neutropenia and neutrophil dysfunc-
tion are common features of many diseases and are observed in
patients affected by Glycogen Storage disease type 1b (GSD-1b).

GSD1b is a rare genetic autosomal recessive disease caused by
the defect of the glucose-6-phosphate transporter (G6PT).
Objectives: The objective of this study was to understand the
pathophysiology of the disease focusing on neutrophils activity
in an inducible KO mouse model.
Methods: G6ptlox/wmice were crossed with transgenic mice
expressing a TM inducible Cre-mediated recombination system.
To induce the excision of G6PT exons, five-week old mice were
injected intraperitoneally with TM for five days. Histological
examinations of tissues and functional analysis of bone mar-
row/ peritoneal exudate neutrophils were performed in TM-
G6PT-/- mice and compared to controls.
Results: TM-G6PT-/- mice showed pathological abnormalities
characteristic of the human disease, including hepatomegaly,
nephromegaly and hyperlipidemia. Bone marrow and peritoneal
neutrophils from G6PT-KO mice displayed impaired mobility,
chemotaxis, as well as diminished phagocytic activities, compared
to wild type mice. In addition our data demonstrated that G6PT-
KO neutrophils exhibited an enhanced late apoptosis and necrosis.
Conclusions: We have developed an inducible murine model
that mimics the pathophysiology of GSD1b in terms of tissues
damage, neutrophils dysfunction, and susceptibility to bacterial
infection. This model will be exploited to develop and test new
therapeutic strategies

O7.10
NAMPT integrates metabolism and
immunosuppressive activity of tumor-
associated myeloid cells
C. Travelli*, S. Sangaletti†, U. Galli*, R.D. Sanctis‡,
G.C. Tron*, A.A. Genazzani* & A. Sica*,‡

*Universit�a del Piemonte Orientale (UPO), Novara (NO) Italy;
†Fondazione IRCCS Istituto Nazionale Tumori, Milano (MI),
Italy; ‡Humanitas Clinical and Research Center, Rozzano,
Milan, Italy

Disregulation of myeloid cell metabolism in cancer can dramat-
ically alter their function and influence disease outcome. Despite
little is known on the connection between the metabolism of
MDSCs and cancer-related immunosuppression, metabolic
fluxes have been recently indicated as novel therapeutic targets
for the restoration of anticancer immunosurveillance.
Nicotinamide phosphoribosyl transferase (NAMPT) is the

rate-limiting enzyme in nicotinamide adenine dinucleotide
(NAD) biosynthesis, essential to maintain NAD pool in cells.
NAD plays a crucial role in maintaining cellular energy by redox
reactions and is actively consumed by NAD-dependent enzymes
(e.g. sirtuins, PARPs and CD38/CD157). Therefore, as NAD
biosynthetic enzyme, NAMPT is supposed to affect a variety
of metabolic and stress responses. Indeed, NAMPT expression
increases in various diseases, including chronic inflammatory
conditions, metabolic alterations and cancer. Noteworthy,
NAMPT inhibitors entered in clinical trials for solid and non-
solid tumours thanks to their ability of dropping NAD and
ATP levels and, in turn, of activating an anti-tumoural activity.
Despite this evidence proposes NAMPT inhibitors to blunt the
link between cancer metabolism and inflammation, the contribu-
tion of NAMPT in cancer-related inflammation remains elusive.
We reported for the first time that NAMPT is a key coordina-

tor of myelopoiesis in cancer and orchestrator of cancer-related
inflammation. NAMPT supports both differentiation and
peripheral accumulation of myeloid-derived suppressor cell
(MDSCs), by respectively enhancing the nitric oxide-mediated
suppressive activity in response to interferon-g and inhibiting
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their CXCR4-dependent retention into the bone marrow. Fur-
ther, high NAMPT expression in TAM supports their M2 polar-
ization. As a consequence, pharmacological inhibition or
myeloid-specific ablation of NAMPT reactivated specific antitu-
mor immunity, resulting in inhibition of tumour growth and
metastasis formation. Our data identifies NAMPT as critical con-
troller of immunometabolism in myeloid cells, which is
exploited by tumours to reprogram innate and adaptive immune
functions in a tumour promoting mode.

O7.11
Functional state of phagocytes from different
locations in rat with C6 glioma
I. Opeida*, O. Fedorchuk†, M. Rudyk*, V. Svyatetska* &
L. Skivka*
*Department of Microbiology and Immunology, Educational
and Scientific centre «Institute of Biology and Medicine»,
Taras Shevchenko National University of Kyiv, Ukraine;
†Department of Pharmacocorrection of Oncogenesis, R.E.
Kavetsky Institute of Experimental Pathology, Oncology and
Radiobiology, Kyiv, Ukraine

Background: The development of malignant glioma is accom-
panied by the microglial activation, the influx of circulating
phagocytes and the massive infiltration of systemic macro-
phage-like cells as a result of a disrupted blood-brain barrier.
It results in dramatic alterations of the metabolism of this com-
plex microglia. Circulating phagocytes as well as phagocytes
from another distant sites sense metabolic stress in their micro-
glial counterparts. Functional characteristics of these cells can
reflect the pathological changes in the tumor microenvironment.
However, the data concerning metabolic state of such phagocyte
cells in glioma-bearing animals are controversial and sparse. The
aim of the work was to investigate a metabolic profile of phago-
cytes from different locations in rats with C6 glioma.
Materials and methods: In the study, microglial cells, circulat-
ing phagocytes and peritoneal macrophages from Wistar adult
male rats with C6 glioma were investigated. Functional state
of phagocytes was determined based on reactive oxygen species
(ROS) production, phagocytic activity, as well as CD14 and
CD206 expression in these cells by flow cytometry.
Results: ROS production of microglial cells from tumor-bearing
animals was in 1�5 times higher than that in intact rats. ROS pro-
duction of circulating phagocytes was decreased slightly as com-
pared to intact group. ROS production of peritoneal
macrophages was in 1�5 times higher as compared to intact
group. Phagocytosis of microglial cells from tumor-bearing ani-
mals was only moderately increased. Phagocytosis of circulating
phagocytes was decreased slightly as compared to intact group.
Phagocytosis of peritoneal macrophages was increased in 3
times than that in intact rats. All macrophages from tumor-bear-
ing rats contained significant number of CD14+/ CD206+ (anti-
inflammatory phenotype) cells.
Conclusions: The present study shows that functional state of
phagocytes from different locations from C6 glioma-bearing ani-
mals has pronounced anti-inflammatory phenotype under the
influence of glioma.

O7.12
Excessive neutrophil recruitment and
persistence during acute inflammation in
ulcerative colitis
D. Marks*,†, R. Wysoczanski*, A.C. Kendall‡, M. Motwani†,
R. Vega§, F.Z. Rahman§, S. McCartney§, S.L. Bloom§,
A. Nicolaou‡, D.W. Gilroy† & A.W. Segal*
*Molecular Medicine, University College London, United
Kingdom; †Clinical Pharmacology, University College
London, United Kingdom; ‡Division of Pharmacy and
Optometry, University of Manchester, United Kingdom;
§Department of Gastroenterology, University College
London Hospital, United Kingdom

Background: The early inflammatory response in ulcerative
colitis (UC) has been shown to be protracted. Using an in vivo
bacterial challenge model, we characterized the cellular and
molecular determinants, and consequences, of the acute inflam-
matory response in patients with UC.
Methods: Acute inflammation was provoked in 26 UC patients
off treatment or on 5-aminosalicylates, and 17 healthy controls
(HC), by intradermal injection with killed E. coli or S. pneumo-
niae. Local vascular reactions were quantified by laser Doppler.
Early and resolving inflammatory exudates were sampled by
raising suction blisters over inoculation sites after 4 h or 48 h.
Cells were characterised by flow cytometry; cytokines by multi-
plex array; and lipid mediators by mass spectrometry. In vivo
findings were confirmed by in vitro stimulation of cultured
peripheral blood-derived macrophages, supplemented by deter-
mination of levels of lipid biosynthetic enzymes by Western blot.
Results: UC patients off treatment demonstrated enhanced
local blood flow within 24 h of bacterial exposure, with
impaired resolution, to both Gram-negative and Gram-positive
bacteria (P = 0�01). Neutrophil accumulation (P = 0�04) and
prostaglandin E2 production (P = 0�02) was increased within
4 h of inoculation. This was not a cytokine-driven phenomenon.
At 48 h, UC patients had persistent viable neutrophils
(P = 0�001) and T lymphocytes (P = 0�03)at inflammatory sites,
mimicking pathological appearances seen in acute flares of this
disease. The exaggerated onset was normalised in patients tak-
ing 5-aminosalicylates, although these individuals had greater
numbers of macrophages present at 48 h (P = 0�03). Cytokine
and prostaglandin findings were replicated in cultured macro-
phages in vitro, which also exhibited higher COX-1 up-regula-
tion in UC, supporting the primary impact of these
abnormalities in the generation of the excessive acute inflamma-
tory response.
Conclusions: Neutrophil accumulation to acute inflammatory
sites is exaggerated in UC and slow to resolve, associated with
perturbed production of inflammatory lipid mediators. 5-amino-
salicylates normalise this process, likely through harnessing
novel pro-resolution mechanisms.

O7.13
Macrophages are an essential iron source for
cutaneous stromal cells proliferation
S. Recalcati*, E. Gammella*, P. Buratti*, A. Doni†,
A. Anselmo†, M. Locati*,† & G. Cairo*
*Department of Biomedical Sciences for Health, University
of Milan, Italy; †Humanitas Clinical and Research Center,
Rozzano, Italy

The role of erythrophagocytic macrophages in iron recycling for
erythropoiesis is well established. However, macrophages may
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be also involved in iron redistribution at a local level, thus
impacting neighbouring cells. We previously showed that iron
release from human macrophages supports in vitro cell prolifer-
ation

We used mice with iron retention in macrophages due to tar-
geted inactivation of the iron exporter ferroportin (Fpn1 fl/

flLysCre/-) to investigate the role of macrophage iron in two con-
ditions like hair follicle cycling and wound healing that share
many similarities, including fast cell growth.

As compared to Fpn1 fl/flLys-/- littermates, Fpn1 fl/flLysCre/-

exhibited transient alopecia and showed lesions compatible with
a delayed entry of the hair follicle into the growth (anagen)
phase, which was accompanied by decreased expression of the
proliferation marker Ki67 in hair bulb epithelial cells. Alopecia
was present in mice with normal systemic iron homeostasis,
thus suggesting that local iron release from macrophages is
required to sustain the growth of hair follicle cells.

The closure of excisional skin wounds was delayed in Fpn1 fl/

flLysCre/- mice, which displayed increased iron accumulation in
wound macrophages together with sustained inflammatory
response and granulocyte infiltration associated with defective
granulation tissue formation and diminished fibroplasia. FACS
analysis did not show any difference in leukocytes (CD 45+)
recruitment and macrophage polarization between Fpn1 fl/

flLysCre/- mice and control littermates. Similarly, cytokines and
growth factors, evaluated in FACS-sorted macrophages and
wound tissue, did not differ significantly. Confocal analysis of
CD31 and Lyve-1 showed a defect of both blood and lymphatic
vessels formation in Fpn1 fl/flLysCre/- mice, accompanied by
decreased expression of collagen-1, PDFGR and aSMA. These
results indicate that disruption of iron export from macrophages
does not affect the inflammatory processes of wound healing,
but impairs stromal cells proliferation, leading to delayed skin
repair. Altogether, these data unravel a new iron-related trophic
function of macrophages.

O7.14
Assessment of neutrophil NADPH oxidase
activity and phagosomal pH and area using the
myeloid Hoxb8 cell line with and without
HVCN1
J.R. Foote*, A. Zehrer†, B. Walzog† & A.W. Segal*
*Centre for Molecular Medicine, Division of Medicine,
University College London, United Kingdom; †Walter
Brendel Centre of Experimental Medicine, Institute for
Cardiovascular Physiology and Pathophysiology, Ludwig-
Maximilians-University, Munich, Germany

Background: This study uses a cellular model of murine neu-
trophils derived from myeloid progenitors maintained in an
immortalised state by a genetically-inserted estrogen-responsive
form of the Hoxb8 transcription factor. The HVCN1 proton
channel normally compensates the charge across the neutrophil
phagosome induced by the NADPH oxidase. We investigated
NADPH oxidase activity and phagosomal pH and area in WT
and HVCN1-/- neutrophils differentiated from this cell line com-
pared to their bone marrow-derived counterparts.
Materials and methods: Hoxb8 progenitor cells were grown
and maintained in cell culture with estrogen; they differentiated
into neutrophils after removal of estrogen and addition of gran-
ulocyte-colony stimulating factor (G-CSF). Ex-vivo neutrophils
were isolated from mouse bone marrow. Cell morphology was
observed using Wright-Giemsa staining. Flow cytometry mea-
sured staining of cell surface differentiation markers. NADPH

oxidase activity was measured with the Amplex UltraRed assay
as hydrogen peroxide (H2O2) produced for 50 minutes after
phorbol myristate acetate (PMA) stimulation. Phagosomal pH
and area were measured using SNARF-1 with confocal micro-
scopy.
Results: Increased nuclear segmentation accompanying the
down-regulation of c-kit and upregulation of CD11b and Ly6G
was observed when cultured Hoxb8-progenitors were differenti-
ated, indicative of the maturation into neutrophils. There were
no associated differences between WT and HVCN1-/- models.
As previously described, HVCN1-/- neutrophils had very alka-
line and swollen phagosomes compared to WT neutrophils –
these changes were replicated in HVCN1-/- Hoxb8-neutrophils.
The total H2O2 production in WT Hoxb8-neutrophils was nor-
mal, ~60% (SEM�4�2%) of normal in HVCN1-/- neutrophils,
and ~70% (SEM�2�4%) of normal in HVCN1-/- Hoxb8-neutro-
phils.
Conclusions: Up until now, genetically-modified mice were
required to study the effects of the loss of the HVCN1 channel
on cell function. The Hoxb8 cell line provides a cheap and con-
venient alternative experimental model and this study serves as
an example that can be applied to mutations or ablation of other
genes in myeloid cells.

O7.15
5-aminosalicylate drugs generate anti-
inflammatory hydroxy fatty acids that act upon
macrophages to promote inflammation
resolution in ulcerative colitis
R. Wysoczanski*, A.C. Kendall†, M. Motwani‡, R. Vega§,
F.Z. Rahman§, S. McCartney§, S.L. Bloom§, A. Nicolaou†,
D.W. Gilroy‡, A.W. Segal* & D.J. Marks*,‡

*Molecular Medicine, University College London, United
Kingdom; †Division of Pharmacy and Optometry, University
of Manchester, United Kingdom; ‡Clinical Pharmacology,
University College London, United Kingdom; §Department of
Gastroenterology, University College London Hospital,
United Kingdom

Background: 5-aminosalicylate (5-ASA) drugs constitute a
major therapeutic option for ulcerative colitis (UC), but their
mechanism remains incompletely understood. We used an
in vivo model of acute inflammation in humans to determine
their functional impact on the early inflammatory response,
and in vitro stimulation of macrophages to elucidate the under-
lying molecular pathways.
Methods: Acute inflammation was provoked by intradermal
injection with killed E. coli (EC) in 26 UC patients and 23 healthy
controls (HC), with individuals in both cohorts either on no
immunomodulatory treatment or on 5-ASAs. Inflammatory exu-
dates were sampled at 4 h and 48 h by suction blister. Cells were
characterised by flow cytometry; cytokines by multiplex array;
and lipid mediators by mass spectrometry. The impact of lipid
mediators on macrophage pro-inflammatory cytokine secretion
was determined following in vitro stimulation with EC.
Results: Excessive inflammation clinically observed in UC was
normalised in patients taking 5-ASAs. Enhanced resolution was
associated with increased concentrations of the hydroxy fatty
acids 9-oxo-octadecadienoic acid (OxoODE) and 13-OxoODE.
To characterise the effect of these mediators, cultured macro-
phages were co-incubated with EC and 9- or 13-OxoODE. Both
caused dose-dependent suppression of TNF-a (P = 0�0001 and
P = 0�01, respectively), at concentrations reflective of those
in vivo. 9-OxoODE was more potent, with an IC50 of 100 nM.
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Effects were completely reversed by GW9662, a PPAR-c antago-
nist (P = 0�006). The in vivo profile of lipid mediators in HC trea-
ted with 5-ASAs differed from UC, associated with subtle
variations in resolving inflammatory cellular and cytokine con-
stituents, which has important implications for understanding
hydroxy fatty acid generation in patients.
Conclusion: We have uncovered an important novel pathway
through which 5-ASAs normalise the acute inflammatory
response in UC. Generation of hydroxy fatty acids harnesses a
previously unexplored pro-resolution pathway, exerting effects
through the PPAR-c receptor in macrophages. This provides
potential new drug targets in this disease.

O7.16
Antibody-dependent destruction of B
lymphoma cells by neutrophils
D.J. van Rees*, P. Verkuijlen*, T.W. Kuijpers*,†, K. Szilagyi*,
Timo.K. van den Berg*,‡ & H.L. Matlung*
*Sanquin Research and Landsteiner Laboratory, Academic
Medical Center, University of Amsterdam, Amsterdam, The
Netherlands; †Emma Children’s Hospital, Academic Medical
Center, University of Amsterdam, Amsterdam, The
Netherlands; ‡Department of Molecular Cell Biology and
Immunology, VU Medical Center, Amsterdam, The
Netherlands

Neutrophils kill antibody-opsonized cancer cells by a unique
cytotoxic process of ‘trogoptosis’ that we have recently identi-
fied. Trogoptosis is essentially a lytic mechanism of cytotoxicity
that involves physical destruction of the target plasma mem-
brane, and this occurs when neutrophils rip fragments from
the tumor cells by trogocytosis (trogo in Greek means ‘gnaw’).
Both trogocytosis and the actual killing process occur as a conse-
quence of neutrophil Fc-receptor signaling. However, whereas
neutrophils are quite efficient in the trogoptosis of solid cancer
cells, their capacity to kill hematopoietic cancer cells, including
B lymphoma cells in the presence of the anti-CD20 monoclonal
antibody Rituximab (Rmab), appears surprisingly limited.
Clearly, this may also restrict the clinical efficacy of Rmab and
in order to be able to improve this, it is important to understand
the basis of this limitation.

Our initial studies to explore this suggest that the inability of
neutrophils to kill anti-CD20 opsonized B lymphoma cells is due
to intrinsic feature(s) of the CD20 target antigen. In particular,
we demonstrate efficient trogocytosis in the apparent absence
of killing, suggesting that the latter is not caused by a general
absence of neutrophil Fc-receptor signaling. Furthermore, we
show that antibodies against other target antigens on the B lym-
phoma cells, such as e.g. HLA-DR, are able to cause efficient
neutrophil-mediated killing, thereby implying that these tumor
cells do not have an inherent resistance to neutrophil-mediated
killing, but rather one that is specifically related to the nature
of the CD20 target antigen.

O7.17
ACKR2 in hematopoietic precursors as a
checkpoint of neutrophil release and
antimetastatic activity
R. Bonecchi*,†, M. Massara†,‡, O. Bonavita†,‡, B. Savino†,‡,
N. Caronni†,‡, M. Sironi†, V.M. Poeta*,†, E. Setten†,‡,
C. Recordati§, L. Crisafulli†,¶, F. Ficara†,¶, A. Mantovani*,† &
M. Locati†,‡

*Department of Biomedical Sciences, Humanitas University,
Italy; †Humanitas Clinical and Research Center, Rozzano,
Italy; ‡Department of Medical Biotechnologies and
Translational Medicine, Universit�a degli Studi di Milano,
Italy; §Fondazione Filarete, Milano; ¶Istituto di Ricerca
Genetica e Biomedica, CNR, Milan, Italy.

Atypical chemokine receptors (ACKRs) are regulators of leukocyte
traffic, inflammation and immunity. Here we report that ACKR2 is
expressed in hematopoietic precursors and downregulated during
myeloid differentiation. Genetic inactivation of ACKR2 resulted in
increased levels of inflammatory chemokine receptors and release
from the bonemarrow of neutrophils with increased antimetastatic
activity. In amodel of NeuT-driven primarymammary carcinogen-
esis ACKR2 deficiency was associated with increased primary
tumor growth and protection against metastasis, the latter neu-
trophil-mediated. Thus, ACKR2 is a key regulator (checkpoint) of
myeloid differentiation and function and its targeting unleashes
the antimetastatic activity of neutrophils.

O7.18
Neutrophils are protective in cancerogenesis by
altering tumor microenvironment and
controlling intestinal microbiota
A. Ponzetta*, M. Barbagallo*, M. Molgora*, M.R. Galdiero*,
E. Bonavita*, E. Magrini*, N. Polentarutti*, C. Garlanda*,†,
A. Mantovani*,† & S. Jaillon*,†

*Humanitas Clinical and Research Center, Rozzano, Milan,
20089, Italy; †Humanitas University, Rozzano, Milan, 20089,
Italy

The view of neutrophil as a cell involved only in the early phases
of inflammation has been challenged in the last years and neu-
trophils are now considered key players in the orchestration of
the immune response. Several studies relied on antibody-based
neutrophil depletion to determine their contribution to tumor
development, but rigorous in vivo genetic evidence assessing
the neutrophil role in cancerogenesis is missing.
We investigated this issue using key preclinical models of chem-

ically-induced cancer (3-MCA induced sarcoma and AOM/DSS
induced colitis-associated cancer, CAC) and taking advantage of
a genetic model of neutrophil deficiency (i.e. csf3r-/- mice).
G-CSF receptor deficiency was associated with increased sus-

ceptibility to sarcoma and CAC, and tumor microenvironment
displayed protumoral features (e.g. increased frequency of M2
macrophages, reduced IFNg concentration). In addition, neu-
trophil density within tumor significantly correlated with
reduced proliferation rate of tumor cells in wild type mice.
Importantly, adoptive transfer of na€ıve neutrophils reduced
tumor growth in csf3r-/- mice. Finally, the increased susceptibil-
ity to CRC in csf3r-/- mice was dependent on intestinal micro-
flora, and was abolished in cohousing experiments.
Collectively, our data support that genetic deficiency of neu-

trophils affects the anti-tumor response and is associated with
increased susceptibility to chemically-induced cancerogenesis.
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Until recently neutrophil function was mostly related to acute
inflammation and defense against pathogens. We (and others)
have challenged this dogma and demonstrated that neutrophils
represent an essential component in the control of tumor onset
and development.

O7.19
Bcl-2 overexpression in melanoma cells
promotes recruitment and differentiation of
macrophages towards a M2-like phenotype
M.D. Martile*, V. Farini*, D. Trisciuoglio*, M. Desideri*,
S. Buglioni†, L.D. Salvo†, M.L. Foddai‡, A. Sica§,¶ &
D.D. Bufalo*
*Preclinical Models and New Therapeutic Agents Unit,
Regina Elena National Cancer Institute, Rome; †Pathology
Unit, Regina Elena National Cancer Institute, Rome;
‡Immunohematology and Transfusional Medicine Unit,
Regina Elena National Cancer Institute, Rome, Italy;
§Molecular Immunology Lab, Humanitas Clinical and
Research Center, Milan, Italy; ¶Department of Pharmaceutical
Sciences, Universit�a del Piemonte Orientale “Amedeo
Avogadro”, Novara, Italy

Introduction: Melanoma, one of the most aggressive skin can-
cers, is tightly related to chronic inflammation, which regulates
its progression through expression of proinflammatory media-
tors. Being a relevant constituent of the tumor microenviron-
ment, tumor-associated macrophages (TAMs) may regulate
melanoma progression, through distinct M1 vs M2 polarized
inflammatory programs. Our previous studies have demon-
strated that bcl-2 overexpression in human melanoma cells
increases tumor growth-associated properties. In order to define
the mechanism through which bcl-2 affects tumor aggressive-
ness and to provide new insight into tumor progression, the
aim of this study was to test if bcl-2 overexpression in melanoma
cells could affect macrophage polarization.
Materials and methods: A panel of human melanoma cell lines
and their derivatives overexpressing bcl-2 were used. Human
monocyte-derived macrophages (M-DM) were differentiated
from peripheral blood monocytes, in the presence of macro-
phage colony-stimulating factor, and then exposed to condi-
tioned medium (CM) from control or bcl-2 overexpressing
cells. ELISA, qRT-PCR and Western blot analyses were used to
evaluate macrophage-derived cytokines and polarization mark-
ers, as well as melanoma-specific proteins.
Results: CM from bcl-2 overexpressing cells induced on macro-
phages a strong increase of M2 markers (CD206, IL-10, CCL1)
while decreasing M1 markers (COX-2, IL-12), as compared to
CM from control cells. To identify tumor-derived factors with
M2-polarizing activity, CM from melanoma cells underwent to
cytokine membrane array analysis. CM from bcl-2 overexpress-
ing melanoma displayed increased levels of interleukin-1b (IL-
1b), interleukin-8 (IL-8) and interleukin-17 (IL-17), cytokines
involved in cancer-related inflammation and tumor progression.
In addition, ELISA and Western blot analysis demonstrated an
upregulation of COX-2 in bcl-2 overexpressing melanoma cells
together with an increased production of prostaglandin E2, a
known M2-polarizing factor. In support of these results, a mas-
sive in vivo recruitment of macrophages in bcl-2 overexpressing
xenografts was evidenced.
Conclusions: Melanoma cells overexpressing bcl-2 protein
secrete factors able to promote the recruitment of M2 polarized
macrophages.

O7.20
ARHGAP25 is a predominant regulator of
leukocyte transendothelial migration in mice
R. Csépányi-Kömi*,†, �E. Wisniewski*, B. Bartos*, P. L�evai*,
T. N�emeth*, B. Bal�azs*, A.R.M. Kurz†, S. Bierschenk†,
M. Sperandio† & E. Ligeti*
*Semmelweis University, Hungary; †Walter Brendel Center
of Experimental Medicine, Ludwig-Maximilians Universit€at,
Munich, Germany

Introduction: Rho/Rac family of small G-proteins are involved
in fine tuning and spatio-temporal regulation of leukocyte traf-
ficking as well as their effector functions. Previously, we identi-
fied and characterized a novel GTPase activating protein,
ARHGAP25, which is expressed primarily in hematopoietic cells
and regulates Rac. We demonstrated that ARHGAP25 is key reg-
ulator of neutrophilic effector functions such as phagocytosis,
superoxide production and it is involved in control of actin
depolymerization as well.
Aims: Aim of the present study was to reveal the role of ARH-
GAP25 in leucocyte recruitment from the vascular compartment
to the site of inflammation.
Methods: Arhgap25-/- mouse strain was obtained from Knock-
out Mouse Project (KOMP) Repository. In vivo migration upon
TNFa stimulus was investigated using intravital microscopy of
cremaster muscle. Ex vivo and in vitromigration assays were car-
ried out by flow chamber assay and transwell assay, respec-
tively. Leukocyte extravasation was investigated by
histological staining of cremaster muscle or peritoneal tissues.
Cell surface expression of adhesion molecules and amount of fil-
amentary actin was measured by flow cytometry. Amount of
active Rac was measured by Pull-down assay.
Results: Absence of ARHGAP25 caused reduced leukocyte roll-
ing velocity and prolonged crawling, as well as increased leuko-
cyte extravasation upon TNFa stimulus in vivo. We confirmed
these results using ex vivo and in vitro experiments, respectively.
Using bone marrow chimeric mice, we revealed that alteration of
leukocyte transmigration observed in absence of ARHGAP25 is
due to primary changes in hematopoietic compartment but not
in endothelial or other nonhematopoietic cell compartment.
Investigating the potential mechanism of altered leukocyte func-
tion, we revealed that ARHGAP25 affects actin polymerization
and depolymerization through its GTPase activating effect on
Rac.
Summary: Taken together, we identified ARHGAP25 as pre-
dominant regulator of neutrophil recruitment and extravasation
due to its effect on Rac-dependent cytoskeletal changes.

O7.21
Activation of neutrophils by immunoglobulin A
(IGA) exacerbates pathogenesis of
inflammatory bowel disease (IBD)
M. Bögels, L. van der Steen, A. Ballering, G. Bouma &
M. van Egmond
VU University Medical Center Amsterdam, The Netherlands

Background and aim: Mucosal lesions in IBD, and particularly
ulcerative colitis, are characterised by massive neutrophil infil-
tration and aggregation. Earlier we showed that binding of
IgA, the prominent antibody in the gut mucosa, to its receptor
FcalphaRI on neutrophils initiates chemotaxis of these cells. As
such, we hypothesize that abnormal activation of neutrophils
by mucosal IgA might explain enhanced neutrophil infiltration
in IBD, which results in undesirable tissue damage.
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Methods: Fresh blood and snapfrozen colon biopsies of IBD
patients were stained for different immunological markers and
analysed with FACS or immunofluorescence, respectively. Neu-
trophils were activated by IgA and co-cultured with CaCo2
epithelial cells. A humanised mouse model, expressing both
human IgA and FcalphaRI, was used to study the role of IgA/
FcalphaRI interactions in pathogenesis in a DSS-induced colitis
model.
Results: Phagocytosis of IgA opsonised particles led to activa-
tion of neutrophils, leading to extensive reactive oxygen produc-
tion and release of Neutrophil Extracellular Traps (NETs), which
consisted of aggregated DNA strands covered by reactive
enzymes like myeloperoxidase (MPO) and neutrophil Elastase
(NE). Culturing ‘NETosing’ neutrophils with epithelial cells
led to enhanced apoptosis and cell death of epithelial cells. In
human IBD biopsies enhanced neutrophil infiltration correlated
with presence of NETs positive for MPO and NE. FcalphaRI on
neutrophils furthermore, resulted in enhanced DSS induced col-
itis in IgA/FcalphaRI mice, compared to mice that only
expressed human IgA.
Conclusions: Aberrant activation of neutrophils in the gut
mucosa via IgA/FcalphaRI interactions may lead to extensive
NETs release, resulting in epithelial cell death and tissue dam-
age. Inhibiting migration and activation of neutrophils by
restraining IgA/FcalphaRI interactions can be a valuable new
approach to dampen the disease burden.

O7.22
Start and stop signals for neutrophil swarming
and phagocytosis
D. Irimia*,†,‡

*Massachusetts General Hospital; †Harvard Medical School;
‡Shriners Burns Hospital

Neutrophil swarms emerge frequently around areas of tissue
damage or infections, bacterial and fungal. The complexity of
interactions between the moving neutrophils and their targets
makes the study of neutrophil swarming very difficult. More-
over, in the animal models developed, additional complexity
due to uncontrolled microenvironment in live tissues, further
complicate the situation. To circumvent the limitations of cur-
rent experimental systems, we designed a platform technology
for synchronizing large arrays of neutrophil swarms and inves-
tigated the chemical signals that mediate the cooperation
between human neutrophils. We captured the molecules
released during swarming in small volumes of fluid and identi-
fied a constellation of lipid and protein mediators that represent
both go and stop signals. In addition, we found several enzymes
and inhibitors of enzymes. Together, the mediators and enzymes
coordinate the effective interactions between the neutrophils in
swarms and with other immune and non-immune cells. The
complementary of these signals reveals an unexpected complex-
ity for human neutrophil swarming and provides novel leads in
the orchestration of the innate immune responses and can
enhance the ability to intervene during infections and uncon-
trolled inflammation.

O7.23
Granulocyte differentiation from X-linked
chronic granulomatous disease induced
pluripotent stem cells
A. Castelli*,†, L. Susani*,†, F. Ficara*,†, M. Lizier*,†, A. Villa*,†,
P. Vezzoni*,† & M. Paulis*,†

*IRGB-CNR, Milan Unit, Italy; †Laboratory of Medical
Biotechnologies, Humanitas Clinical and Research Center,
Rozzano, Milan

Gene therapy represents one of the most relevant tools for the
treatment of a wide spectrum of inherited disorders. Several
techniques involving viral and non viral vectors, homologous
recombination mediated by targeting nucleases such as Cas9
in stem cells or in patient-derived induced pluripotent stem cells
(iPSC) have been investigated, providing promising results.
However, specific chromosomal abnormalities as large deletions
and structural abnormalities such as duplications or complex
genomic rearrangements cannot be corrected with currently
available techniques. For this reason we have previously pro-
posed precise chromosome transplantation to genetically correct
these abnormalities (Paulis et al., Oncotarget 2015, 6: 35218).
Here we focus on Chronic Granulomatous Disease (CGD), a pri-
mary immunodeficiency caused by defects in the CYBB gene,
located on the X chromosome, since about 5–10% of the patients
bear large deletions or complex rearrangements involving con-
tiguous genes. We generated iPSCs from a mouse model of X-
linked CGD and interrupted the HPRT gene by the CRISPR tech-
nology, making cells HAT sensitive. Next, we transferred a nor-
mal X chromosome by microcell-mediated chromosome transfer
(MMCT). The selection of HAT resistant 40, XY or 40, XX cells
identified clones in which an endogenous sex chromosome has
been replaced by the exogenous normal X. We have then set
up a protocol of differentiation to obtain functional phagocytes
in vitro from wild type iPSC, and plan to apply this procedure
to chromosome-corrected iPSCs, to confirm the rescue of the
genetic defect. This work will provide the proof of principle of
the “chromosome therapy” feasibility, which could be applied
to the 10% of CGD cases due to gross deletions including the
CYBB gene that cannot be cured by conventional gene therapy.

O7.24
Competition for a restricted number of niches
as a major parameter of the macrophage
ontogeny equation
C.L. Scott
VIB-UGent, Belgium

Tissue-resident macrophages are found in all organs of the body
where they are adapted to perform numerous functions required
for tissue homeostasis. Contrary to most immune cells, they
develop prenatally from embryonic progenitors, have self-
renewal mechanisms and exist, at least in most tissues, indepen-
dently of adult hematopoietic stem cells (HSCs). These insights
have undermined the concept of the mononuclear phagocyte sys-
tem, where the circulating monocyte was seen as the central pro-
genitor of all tissue macrophages. Importantly, despite their
common origin, tissue-resident macrophages are highly spe-
cialised to the tissue of residence. However, macrophages that
develop from adult HSCs after irradiation neither display the full
gene signature of their embryonic counterparts. Here, using a
new model of selective diphtheria toxin-mediated depletion of
Clec4F-positive liver-resident Kupffer cells and transfer of precur-
sors into an empty lung niche (GMCSFR-/- mice), we found that
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short-lived circulating adult monocytes engrafted in both the liver
and lung. These monocytes differentiated into bona fide self-
renewing Kupffer cells or Alveolar macrophages respectively,
which adopted the full transcriptional profile of their embryonic
counterparts as well as their morphological and functional fea-
tures. Highlighting the physiological relevance of our findings
we found that, contrary to recent studies, bone marrow-derived
monocytes engrafted in the liver and spleen during the period
of normal organ growth in the first weeks of life. Thus in conclu-
sion, we find niche availability and nurture by the tissue, rather
than nature of the progenitor, to be the principal factors control-
ling macrophage life-span and organ-specific functions.

O7.25
The role of the Syk tyrosine kinase in the
development of experimental epidermolysis
bullosa acquisita
T. Nemeth*, O. Virtic†, C. Sitaru† & A. Mocsai*
*Department of Physiology, Semmelweis University School
of Medicine, Budapest, Hungary and MTA-SE “Lend€ulet”
Inflammation Physiology Research Group of the Hungarian
Academy of Sciences and the Semmelweis University;
†Department of Dermatology, University Hospital Freiburg
and BIOSS Centre for Biological Signalling Studies, Freiburg,
Germany

Background: The inflammatory form of epidermolysis bullosa
acquisita (EBA) is caused by autoantibodies against type VII col-
lagen (CVII), a crucial component of the dermal-epidermal junc-
tion. We previously showed that genetic deficiency of the Src-
family kinases Hck, Fgr and Lyn protected mice from skin
inflammation. Here, we investigated if another important mem-
ber of the Fcc receptor signaling, the Syk tyrosine kinase plays a
role in the experimental form of EBA.
Methods: We generated bone marrow chimeras lacking Syk
from the hematopoietic compartment and wild type chimeras
as controls. EBA was triggered by subcutaneous injection of
anti-CVII or control IgG. Clinical scoring was based on the speci-
fic dermatological abnormalities and the size of the affected skin
area. Circulating anti-CVII antibody levels and local LTB4 or
CXCL2 levels were determined by ELISA, while neutrophil
accumulation in the ear was detected by flow cytometry. In vivo
neutrophil migration was tested in mixed bone marrow chi-
meras. Bone marrow isolated neutrophils were stimulated by
immobilized CVII–anti-CVII immune complexes.
Results: In contrast to wild type controls, bone marrow chi-
meras lacking Syk in their hematopoietic compartment were

protected from skin inflammation triggered by anti-CVII anti-
bodies despite normal peripheral anti-CVII levels. Syk defi-
ciency resulted in the massive decrease of CXCL2 and LTB4

levels at the site of inflammation and caused a defective neu-
trophil recruitment, while the in vivo migratory capacity of
Syk knockout neutrophils were unaffected. Syk-deficient neu-
trophils failed to release superoxide, LTB4 and CXCL2 when
stimulated by CVII–anti-CVII immune complexes.
Conclusions: Our results show an essential role for the Syk tyr-
osine kinase in experimental epidermolysis bullosa acquisita
and raise the possibility that the protein could be a suitable ther-
apeutic target in the treatment of the human disease.
This project was supported by the J�anos Bolyai Research

Scholarship of the Hungarian Academy of Sciences.

O7.26
TNF-alpha drives the migration and crawling of
neutrophils into afferent lymphatic vessels
during antigen challenge in vivo
M.B. Voisin
William Harvey Research Institute, Barts and the London
School of Medicine and Dentistry, UK, United Kingdom

Neutrophils are now viewed as key effectors of both innate and
adaptive immunities in many physiological and pathological
conditions. Whilst the trafficking of neutrophils through blood
vessels has been extensively studied, the mechanism that control
their entry into the lymphatic system is poorly understood. For
this purpose, we have developed a murine model of cremasteric
inflammation to visualise by intravital confocal microscopy the
interactions of neutrophils with tissue-associated afferent lym-
phatic vessels in vivo. In the present study, we report that neu-
trophils migrate rapidly into the lymphatic vessels upon both
antigen challenge and TNF-alpha-induced inflammation of mur-
ine cremaster muscles in a CCR7-dependent manner. Interest-
ingly, neutrophil intravasation into lymphatics (but not
extravasation through blood vessels) upon antigen challenge is
inhibited (~70%) in mice genetically deficient in both receptors
for TNF-alpha; a response associated with a reduced expression
of CCR7 on the surface of tissue-infiltrated neutrophils. Further-
more, in WT mice pre-treated with an anti-TNF-alpha blocking
antibody, ICAM-1 expression by lymphatic vessels was reduced;
leading to an alteration of the directional crawling of neutrophils
onto the lumen of lymphatic endothelial cells. Collectively, our
results demonstrate the critical role of TNF-alpha in promoting
neutrophil recruitment into the lymphatic vasculature in vivo
during the inflammatory response of antigen challenge.
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O8.01
The National Institutes of Health Stroke Scale is
a strong predictor of mortality and disability in
patients with primary intracerebral
haemorrhage
C. Finocchi*, C. Gandolfo*, M. Balestrino*, M.B. Di Poggio*,
L. Malfatto†, C. Serrati† & G. Mancardi*
*IRCCS San Martino IST – Clinica Neurologica, Italy; †IRCCS
San Martino IST – Divisione di Neurologia, Italy

Introduction: Primary intracerebral hemorrhage (ICH) has a
worse prognosis than ischemic stroke. The National Institutes
of Health Stroke Scale (NIHSS), attained a very good prognostic
value in ischemic stroke, but it is not clear whether this is true in
ICH, too.
Aim: Objective of our study is to investigate the accuracy of
NIHSS in predicting fatality rate and dependency degree in an
unselected group of patients with spontaneous ICH.
Materials and methods: We included in the study all consecu-
tive patients admitted for ICH to our Stroke Unit since 1st
august 2011 to 31st January 2016. NIHSS was evaluated in all
subjects within 24 hours from the onset. We systematically fol-
lowed up all patients and we used modified Rankin Scale
(mRS) to evaluate functional outcome at discharge and after
three-months. Spearman’s Rank Correlation Coefficient analysis
was used for statistics. Sensitivity, Specificity, Predictive positive
(PPV), Negative predictive (NPV) values, Global Accuracy (GA),
and ROC curve were also computed, using the median score 7 as
NIHSS cut-off and the score 4 as mRS cut-off.
Results: We included 156 subjects. Mean NIHSS (�SD) at
admission was 10�82 (�8�27). Thirty-two patients (20�5%) died
within 30 days and other 10 (29�9%) within 3 months. Mean
mRS (score 6 for patients who died) at three months was 3�38
(�2�42). We found a highly statistically significant correlation
coefficient between initial NIHSS and mRS after 30 days (0�74)
and three months (0�66, P < 0�01). Sensitivity was 88�7 and
80%, Specificity 83�5 and 79�01%, PPV 81�8 and 77�9%; NPV
89�9 and 81�1%, GA 85�9 and 79�48%, respectively at 1 and
3 months. The ROC curve showed a fitted area as 0�914.
Conclusions: NIHSS correlates very well with the 1 and the 3-
months mortality and functional outcome in patients with ICH,
showing good levels of Sensitivity, Specificity, andGlobalAccuracy.

O8.02
Ischemic preconditioning in rats: effects of nitric
oxide and activation and inhibition of K-ATP -
channels
O.G. Deryagin*, S.A. Gavrilova*, K.L. Gainutdinov†,‡,
A.V. Golubeva*, V.V. Andrianov†,‡, G.G. Yafarova†,‡,
S.V. Buravkov* & V.B. Koshelev*
*Medical Faculty, Lomonosov Moscow State University,
Moscow; †Kazan Federal University, Russian Federation;
‡Zavoisky Physical-Technical Institute of the Russian
Academy of Sciences, Kazan, Russia

Activation of K+
ATP-channels is considered to be a main compo-

nent of response in preconditioning models. The role of NO in

the development of ischemic cell damage is equally important.
The properties of NO action depend on the intensity of its pro-
duction and the state of the surrounding tissue. NO hyperpro-
duction in stroke causes damage to structural and regulatory
components of cells. Moderate activation of NO during precon-
ditioning may exert a neuroprotective effect, activating antioxi-
dant enzymes, triggering anti-apoptotic mechanisms, and
increasing cerebral blood flow. The present study is focused
on the relationship between K+

ATP-channels and NO, as well
as on the investigation of mitochondrial mechanisms in cerebral
ischemia.
We found that 24 hours after ischemic preconditioning in rats,

there is a two-fold decrease in expression of mitochondrial
K+

ATP-channels in nervous tissue, a comparable increase in
expression of cytochrome c oxidase, and a decrease in intensity
of protein S-nitrosylation and nitration. Pharmacological precon-
ditioning with the K+

ATP-channels opener diazoxide led to a 25–
41% reduction of free NO concentration, statistically significant 9
and 72 hours after ischemic stroke simulation. We attribute this
result to the restructuring of tissue energy metabolism, namely
to the provision of catalytic sites in mitochondria and increased
elimination of NO, which prevents a decrease in cell sensitivity
to oxygen during subsequent period of severe ischemia.
The work is performed according to the Russian Government

Program of Competitive Growth of Kazan Federal University
and supported by RFBR (grant No. 16-04-00098).

O8.03
System of antioxidant protection in rat after
spinal cord injury and production of nitric oxide
G.G. Yafarova*,†,‡, V.V. Andrianov*,†, R.K. Yagudin‡,
I.I. Shaikhutdinov‡ & K.L. Gainutdinov*,†

*Kazan Federal University, Russian Federation; †Zavoisky
Physical-Technical Institute of the Russian Academy of
Sciences, Kazan, Russia; ‡Republican Clinical Hospital,
Kazan, Russia

The high frequency of spinal injury (SCI) combined with the
complexity of the pathogenesis, and the lack at present adequate
methods of treatment and rehabilitation of patients with conse-
quences of spinal cord (SC) render this problem beyond the
purely medical aspects. Great interest attracts the participation
in the mechanisms of development of various pathological con-
ditions of the body free radical compounds - nitric oxide (NO). It
is known that major damaging factor during the development of
processes of apoptosis is the peroxynitrite (ONOO-), which is
formed when NO interacted with superoxide (O2-). Dismutation
of superoxide by cytosolic enzyme Cu,Zn-COD (superoxide dis-
mutase) is the primary and primary protection against free-radi-
cal oxidation processes. During modeling of SCI it is studied the
content of copper, which is an indicator of activity of COD, and
also the production of NO in the SC. There was applied the
method of EPR spectroscopy with the examination of ratio of
complexes (DETC)2-Cu and (DETC)2-Fe2+ -NO (NO/Cu). Ratio
NO/Cu in the SC of intact rats is averaged 1:80, which is, appar-
ently, helps prevent the formation of peroxynitrite. In the end,
the ratio of the NO/Cu in early posttraumatic period amounted
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to an average of 1:50, and in late - 1:3. Changing of this ratio
shows the impairment of the antioxidant protection of the spinal
cord in chronic posttraumatic period.

The work is performed according to the Russian Government
Program of Competitive Growth of Kazan Federal University
and supported by RFBR (grant No. 16-04-00098).

O8.04
Sensory deprivation and delirium after stroke
M.T. Infante*, M. Pardini†, M. Balestrino†, C. Finocchi†,
L. Malfatto*, G. Bellelli‡, G.L. Mancardi†, C. Gandolfo† &
C. Serrati*
*Department of Neurosciences, IRCCS San Martino IST,
Genova. Italy; †Department of Neurology, Ophthalmology,
Genetics, Maternal and Child Health, University of Genova,
Genova, Italy; ‡Department of Health Sciences, University of
Milano Bicocca and S. Gerardo Hospital, Geriatric Clinic,
Monza, Italy

Background: Delirium is a common syndrome especially in
elderly people and also in acute phase of stroke.

There are 3 types of delirium, in accordance to clinical presen-
tation: hyper kinetic (with psychomotor agitation and hallucina-
tion), hypo kinetic (with lethargy and apathy) or the mixed form.

Among risk factors for post stroke delirium, sensorial distur-
bances are common, in particular visual and hearing deficits.

Only one clinical study [Oldenbeuving et al., 2011] evaluated
the association between post stroke delirium and sensorial
deprivation, reporting a weak association between delirium
and previous visual disturbance (OR 1�5, but P = 0�75).

Complex visual or auditory hallucinations may appear in
many organic neurological disorders such as cortical or subcor-
tical lesions and/or degenerative diseases.
Methods: We studied 100 patients with acute stroke admitted
to Stroke Unit of San Martino Hospital in Genova; we evaluated
delirium with DSM-V criteria and we screened delirium with
4AT scale and the association between delirium and sensorial
disturbances.
Results: DSM-V criteria revealed 32% of cases of post stroke
delirium in the acute phase. 4AT scale was used for delirium
screening revealing a 52% of cases of delirium, the same
observed by the consensus diagnosis of two senior neurologist
(that was 50%).

We found a statistically significant association between delir-
ium, hallucinations and visual disturbance; in particular
between delirium and visual deficits (P = 0�004 Chi Square Test)
and between hallucinations and visual disturbance (P < 0�001,
Chi Square Test). There is no association between hearing loss,
delirium and hallucinations.
Conclusions: We showed that the 4AT is useful to identify
delirium in stroke patients.

The presence of visual sensory deprivations is a risk factor for
post stroke delirium and hallucinations; therefore it is important
to identify all risk factors in order to prevent it.

O8.05
Treating tension-type headaches in
schoolchildren: the efficacy of
aminophenylbutyric acid hydrochloride
O.R. Esin & I.K. Khayrullin
Kazan Federal University, Russian Federation

The research covered 56 schoolchildren aged 14–15 with tension-
type headaches (TTH): 11 boys and 23 girls with episodic ten-
sion-type headache (ETTH), and 8 boys and 24 girls with chronic
tension-type headache (CTTH). All children were prescribed
GABA-receptors agonist - aminophenylbutyric acid hydrochlo-
ride (Anvifen�) 250 mg 3 times a day for 3 weeks. The reduction
of TTH intensity was assessed by 3-grade scale: “no change”,
“significantly reduced”, and “completely stopped”. We assessed
accompanying symptoms over the last 6 months according to
the Likert scale. ETTH/CTTH: (1) difficulty falling asleep, rest-
less sleep (0�91 � 0�83/1�54 � 1�26), (2) difficulty concentrating
during the day (0�61 � 0�92/2�04 � 1�21), (3) morning sickness
(0�32 � 0�87/1�81 � 1�29), (4) feeling ill in the morning with
improvement in the second half of the day (0�17 � 0�57/
1�95 � 0�95), (5) meteosensitivity (0�58 � 1�01/1�59 � 1�22), (6)
decrease in physical capability (0�20 � 0�64/1�72 � 0�82).
After 3 weeks, the pain in ETTH subgroup completely

stopped in 27 children (79%), and significantly reduced in 7
(21%). In CTTH subgroup pain completely stopped in 9 children
(41%), and significantly reduced in 13 (59%). Associated symp-
toms of ETTH/CTTH: (1) 0�26 � 0�44, P = 0�000093/0�45 � 0�80,
P = 0�000224. (2) 0�17 � 0�38, P = 0�003707/0�54 � 0�85; P =
0�000007, (3) 0�08 � 0�28, P = 0�058101/0�77 � 1�06, P = 0�001682.
(4) 0�08 � 0�28, P = 0�083119/0�27 � 0�45; P = 0�000000, (5) 0�32 �
0�63, P = 0�010304/1�36 � 1�09, P = 0�021450, (6) 0�058 � 0 23;
P = 0�133706/0�95 � 1�04, P = 0�005055.
Aminophenylbutyric acid hydrochloride (GABA-receptors

agonist) reduces the intensity of tension-type headache and
has a positive effect on associated symptoms. It can be recom-
mended for inclusion into the scheme of tension-type headache
treatment in schoolchildren.

O8.06
Speech disorders in patients with vascular
encephalopathy
R.G. Esin, E.A. Gorobets & O.R. Esin
Kazan Federal University, Russian Federation

The authors present the results of a three-year research project on
speech disorders in patients with vascular encephalopathy. The
research was conducted with the use of neuroimaging and psy-
chometric instruments designed in Kazan Federal University.
An in-depth neurolinguistic testing, also developed in Kazan Fed-
eral University for patients with different types of encephalopa-
thy, included balanced diagnostic phonetic, lexical and
grammar subtests, as well as test tasks aimed at discourse analy-
sis. Testing involved qualitative and quantitative (point-based)
scores. For each subtest, experiments were held in order to iden-
tify linguistically valid diagnostic units. As a result, a database of
diagnostic materials was set up. Since the dynamics of speech sta-
tus must be monitored in the course of treatment, each patient
every time was offered a neurolinguistic questionnaire with
unique structure but featuring different linguistic material. It
can be concluded that speech disorders in patients with vascular
encephalopathy differ from disorders in patients with focal
lesions. Revealed speech disorders mainly refer to lexical, syntac-
tic, discourse and pragmatic levels. Phonetic and morphological
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disorders are not clinically significant. The reduction of short-
term and long-term verbal memory is high in these patients.
There was observed a gradual loss of ability to understand the
phraseological units and other units with a figurative sense and
lexical homonyms. Patients with vascular encephalopathy have
a significant deficit in derivation which results in a great number
of occasional new units and word-formation models. Also, the
syntax suffers gradual disintegration: some violation of compati-
bility can be observed, the number of clausal sentences increases,
while that of compound sentences decreases, as well as the quan-
tity of minor parts of speech in syntactic structures. The lack of
ability to perceive oral texts and to retell them correctly appears
at the first stage of vascular encephalopathy; delayed reproduc-
tion of any types of texts is significantly deficient.

O8.07
Striatal glutamatergic transmission: astrocytic
A2A-D2 receptor-receptor interaction and
homocysteine
M. Marcoli*, C. Cervetto†, A. Venturini†, D. Guidolin‡,
G. Maura*, M. Passalacqua§, C. Tacchetti¶, P. Cortelli**,
S. Genedani††, K. Fuxe‡‡, D.B. Escuela‡‡, A.S. Wood¶¶ &
L.F. Agnati§§

*Department of Pharmacy, Section of Pharmacology and
Toxicology, and Centre of Excellence for Biomedical
Research CEBR, University of Genova, Genova, Italy;
†Department of Pharmacy, Section of Pharmacology and
Toxicology, University of Genova, Genova, Italy;
‡Department of Neuroscience, University of Padova, Padova,
Italy; §Department of Experimental Medicine, Section of
Biochemistry, and Italian Institute of Biostructures and
Biosystems, University of Genova, Genova, Italy;
¶Department of Experimental Medicine, University of
Genova, Genova and Experimental Imaging Center,
Scientific Institute San Raffaele, Milano, Italy; **Department
of Biomedical and NeuroMotor Sciences, University of
Bologna, Bologna, Italy; ††Department of Diagnostic, Clinical
Medicine and Public Health, University of Modena and
Reggio Emilia, Modena, Italy; ‡‡Department of Neuroscience,
Karolinska Institutet, Stockholm, Sweden; §§Department of
Diagnostic, Clinical Medicine and Public Health, University of
Modena and Reggio Emilia, Modena, Italy and Department
of Neuroscience, Karolinska Institutet, Stockholm, Sweden;
¶¶Structural Biology Unit, National Institutes of Health,
National Institute of Drug Abuse-Intramural Research
Program, Baltimore, MD, USA

The interaction between adenosine A2A and dopamine D2
receptors at the striatal neuronal plasma membrane is a well-
established phenomenon and has opened up new perspectives
on the molecular mechanisms involved in the pathophysiology
of neuropsychiatric disorders such as Parkinson’s disease or
schizophrenia. However, it has barely been investigated in astro-
cytes, although involvement of astrocytes in neuropsychiatric
disease vulnerability is increasingly recognized. Here, we inves-
tigate the presence of A2A and D2 receptors on astrocyte pro-
cesses prepared from adult rat striatum, and on A2A-D2
receptor integrative processes at plasma membrane of striatal
astrocyte processes.

We report here that A2A and D2 receptors were co-expressed
on the processes, and A2A-D2 receptor-receptor interaction con-
trolled glutamate release from the processes. The synthetic pep-
tide VLRRRRKRVN corresponding to the D2 receptor region
involved in electrostatic interaction underlying A2A-D2

heterodimerization abolished the ability of the A2A receptor
agonist to antagonize the D2 receptor-mediated effect. The com-
plexity of the integrative action of A2A-D2 receptor-receptor
interaction is suggested by the effect of intracytoplasmic homo-
cysteine, which inhibited the D2-mediated effect on glutamate
release (i.e., homocysteine allosteric action on D2), without inter-
fering with the A2A-mediated antagonism of the D2 effect (i.e.,
maintained A2A-D2 receptor-receptor interaction).
In conclusion, our findings indicate the crucial integrative role

of A2A-D2 molecular circuits at the plasma membrane level of
striatal astrocyte processes. The fact that homocysteine reduced
D2-mediated inhibition of glutamate release could provide new
insights into striatal astrocyte-neuron intercellular communica-
tions. In fact, hyperhomocysteinemia has been repeatedly
reported in Parkinson’s patients, especially during L-dopa treat-
ment, and hypothesized to play a role in tardive side effects of L-
dopa. As striatal astrocytes are increasingly known to be
involved in the pathophysiology of Parkinson’s disease, these
findings may shed light on the pathogenic mechanisms of the
disease and contribute to the development of new drugs for its
treatment.

O8.08
Dysregulation of regulatory CD56 (bright) NK
cells/T cells interactions in multiple sclerosis
A. Laroni*,†, E. Armentani*, N.K. de Rosbo*, F. Ivaldi*,
E. Marcenaro*, S. Sivori*, R. Gandhi‡,§, H.L. Weiner‡,§,
A. Moretta*, G.L. Mancardi*,† & A. Uccelli*,†

*University of Genova, Italy; †IRCCS San Martino-IST,
Genova, Italy; ‡Harvard Medical School; §Brigham and
Women’s Hospital

Recent evidence has shown that CD56bright NK cells (NKregs), a
subset of NK cells abundant in lymph nodes, may have an
immunoregulatory function. In multiple sclerosis (MS), expansion
of NKregs has been associated to response to different treatments
and to remission in pregnancy; however what function they exert
in physiologic conditions and whether it is impaired in MS is not
known. Our aim was to dissect NKreg function in healthy subjects
(HS) and compare it with that of patients with MS.
We assessed proliferation and death of CD4+ T cells in pres-

ence of pre-activated NKregs and CD56dim NK cells, and
degranulation of NK cells in co-culture. Through selective block-
ing we studied the NK receptors involved in NK cell-T cell inter-
actions and through real-time PCR the expression of lytic
enzymes by NK cells.
We found that NKregs from HS acquire, upon inflammatory

cues, the capability of suppressing autologous CD4+ T cell pro-
liferation through direct cytotoxicity requiring engagement of
natural cytotoxicity receptors (NCRs) and secretion of granzyme
B. NKregs from MS patients did not differ in frequency but had
a significantly lower suppressor function towards autologous T
cells. This impairment was not related to deficient NCR/gran-
zyme B pathways. Rather, blocking HLA class I on T cells
restored normal suppressor function in NKregs from MS. On
par with this observation, expression of HLA-E molecule was
upregulated in CD4+ T cells from MS patients compared to HS.
Our study suggests that in HS NKregs inhibit CD4+ T cell pro-

liferation by direct cytotoxicity through engagement of NCRs
and release of granzyme B. In MS, the function of NKregs
appears to be impaired by increased inhibitory signal from
HLA-E expressed on high level on T cells. The defect in NKregs
in MS might contribute to the excess of autoimmune response
that is associated to disease development.
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O8.09
Possible role of microRNAs in the modulation of
neuroinflammation by mesenchymal stem cells
C. Marini*, B. Parodi*, N.K. de Rosbo*, M. Milanese†,
G. Bonanno†, A. Uccelli* & D. Giunti*
*Neuroimmunobiology Unit, Department of Neurosciences,
Rehabilitation, Ophthalmology, Genetics, Maternal and Child
Health (DINOGMI) – University of Genoa, Genoa;
†Pharmacology and Toxicology Unit, Department of
Pharmacy (DIFAR) – University of Genoa, Genoa

The degeneration of lower and upper neurons in amyotrophic
lateral sclerosis (ALS) is associated with a neuroinflammatory
reaction in which microglia play a prominent role.

Treatment of SOD1-G93A mice (mSOD1) with mesenchymal
stem cells (MSC) improves clinical outcome and pathological
scores, and modulates the neuroinflammation typical of this
ALS model.

We postulate that MSC ameliorate clinical murine ALS in part
via modulation of microglial phenotype through specific RNAs
shuttled by exosomes present in their secretome.

Our microarray experiments revealed nine microRNAs (miR-
NAs) that were significantly upregulated in MSC cultured under
inflammatory stimulus with IFNg.

We sought to ascertain whether or not the miRNAs that are
upregulated in MSC could modulate the activated microglia
phenotype. Accordingly, we transfected lipopolysaccharide-acti-
vated murine microglial N9 line cells with miRNA mimics and
analyzed the expression of genes associated with proinflamma-
tory/neurotoxic (M1-like) and anti-inflammatory (M2-like) phe-
notypes. Our results suggest that miR-466q and miR-467f are
able to downregulate proinflammatory genes in activated micro-
glia, while miR-466m5p, miR-5126 and miR-3082-5p signifi-
cantly upregulated the M2-like phenotype. We observed that
all nine miRNAs are present within the exosomes released by
IFNg-primed MSC, with the immunomodulatory miRNAs
miR-466q and miR-467f being significantly overexpressed. Expo-
sure of activated N9 microglia to MSC-derived exosomes, which
enter the cells, resulted in modulation of their activation state.
We used the MirWalk database to predict possible target genes
for miR-466q and miR-467f and KEGG Pathway and PANTHER
databases to predict the pathways involved, including MAPK
pathways, which we are presently validating. Experiments are
ongoing to monitor the efficient release of the miRNAs and their
predicted modulatory effect on microglia isolated from mSOD1
at relevant time points of the ALS-like disease. These data are
prerequisite to obtain an in-vivo proof of concept that adminis-
tration of exosomes to mSOD1 can recapitulate the beneficial
effect of the MSC themselves.

O8.10
Dysregulation of Repressor Element 1-Silencing
Transcription factor in a mouse model of
multiple sclerosis
V. Petrosino*, S. Criscuolo†, F. Buffolo†, F. Cesca†, N.K. de
Rosbo*, F. Benfenati† & A. Uccelli*
*Department of Neurosciences, Rehabilitation,
Ophthalmology, Genetics, Maternal and Child Health,
University of Genoa, Genoa, Italy; †Center for Synaptic
Neuroscience, Istituto Italiano di Tecnologia, Genoa, Italy

The transcriptional repressor REST regulates neurogenesis and
neuronal identity through cell-specific gene repression, allowing
expression of its targets in mature neurons where REST is

quiescent. REST dysregulation has been implicated in several neu-
rodegenerative disorders, but whether it is deleterious or neuro-
protective is as yet unclear. We have addressed REST expression
in chronic experimental autoimmune encephalomyelitis (EAE),
the mouse model of multiple sclerosis, characterized by inflamma-
tion, demyelination and axonal loss. Preliminary results at mRNA
and protein levels indicated that REST expression increases signif-
icantly in EAE mouse spinal cord 24 hours after disease onset,
with concomitant downregulation of its target gene, sodium chan-
nel Nav1�2, confirming REST transcriptional repression and sug-
gesting neuronal dysregulation at this early stage. Time course
analysis confirmed an increased expression of REST in the spinal
cord during acute EAE phase, which was accompanied by down-
regulation of its target genes analyzed (Nav 1�2, somatostatin,
synapsin, and NMDAR). Analysis of brain areas revealed a small
upregulation of REST in the striatum at disease peak and in the
hippocampus at the chronic phase that, unexpectedly, was associ-
ated with upregulation of REST target genes. While full-length
REST represses the expression of neurogenesis genes, its splicing
variant, REST4, has been shown to induce their expression. We
therefore monitored the expression of REST4 mRNA, which, inter-
estingly, was increased at the early phase in the striatum, where
we observed upregulation of REST target genes, but not in the
spinal cord where these are downregulated. These data suggest
that REST dysregulation also occurs in EAE, affecting the response
of neural cells to pathological stimuli. Whether or not an unbal-
ance in the expression of full-length REST and REST4 underlies
the anomalous expression of REST in EAE at specific stages and
in particular CNS areas remains to be established.

O8.11
Creatine transporter deficiency: effect Of Di-
Acyl-Creatine in Brain slices in vitro
E. Adriano*, A. Salis†,§, E. Millo‡,§, M. Arkel§, G. Damonte‡,§ &
M. Balestrino*
*Department of Neuroscience, Ophthalmology, Genetics,
Maternal-Infantile Sciences, University of Genova;
†Department of Hearth Environmental and Life Science
(DISTAV), University of Genova; ‡Department of
Experimental Medicine, Section of Biochemistry, University
of Genova; §Center of Excellence for Biomedical Research,
University of Genova

Hereditary creatine transporter deficiency is a severe incurable
neurological disease where creatine is missing from the brain.
Creatine crosses the blood-brain barrier (BBB) slowly and in a
limited manner, and this is a serious obstacle to its therapeutic
use. A possible solution could be to modify the creatine mole-
cule in such a way to create a molecular structure that can cross
the BBB while still conserving a biological activity similar to cre-
atine. For this reason, we devised and synthetized di-acyl-crea-
tine (DAC). Preliminary data show that DAC 1 lM is able to
revert in vitro the deleterious effects of blocking the creatine
transporter. To test the effects of DAC in brain slices, we used
electrophysiological techniques. Specifically, we tested our slices
by recording their compound action potential (Population Spike,
PS). The latter is a waveform that normally occurs in the CA1
cell body layer after electrical stimulation of the Schaffer collat-
eral. Its presence confirms the ability by the slice to maintain and
express a normal synaptic transmission. Normal slice always
show this waveform, with only occasional exceptions. To have
a specific model of the harm that block of the creatine trans-
porter causes in brain tissue, we incubated mouse hippocampal
slices with the creatine transporter blocker guanidine-propionic
acid (GPA) and testing their PS. We found that block of the cre-
atine transporter with GPA has a harmful effect on brain slices
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viability, indicating that block of the creatine transporter has by
itself a harmful effect on nervous tissue functioning. We next
investigated whether or not this harmful effect could be
reverted. 1 mM GPA allows synaptic transmission in only
61 � 31% of our slices, a statistically significant difference. Lack-
ing its transporter, creatine supplementation was not able to
revert this effect. By contrast, DAC 2 lM restored it in a statisti-
cally significant way (slices viability 83 � 27%)

O8.12
Autologous haematopoietic stem cell
transplantation in severe forms of multiple
sclerosis
G.L. Mancardi
University of Genoa, Italy

Intense immunosuppression followed by autologous
haematopoietic stem cell transplantation (AHSCT) has been

evaluated as a possible new therapeutic tool in severe autoim-
mune disorders, especially as it has been shown to be efficacious
in animal models of immune mediated diseases. In severe forms
of multiple sclerosis (MS), AHSCT has been carried out in phase
I and II studies and up to now more than 900 cases have been
treated worldwide with this procedure. The target of this treat-
ment is the eradication of self reactive abnormal immune system
by intense immunosuppression, followed by the infusion of
autologous haematopoietic stem cells (HSC) aimed to restore
the hemato-lymphopoietic system. This procedure, besides its
certain immunosuppressive properties, could also result in a
resetting of the immune system that might become tolerant to
self antigens for a long period of time. In the last years the best
results have been obtained in MS still in the RR phase of the dis-
ease, with an aggressive clinical course.
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O9.01
Chronic care model: disease management for
heart failure: The PONTE project
P. Gnerre, M. Pivari, B. Sardo, A. Visconti, M. Basso,
R. Tassara, A. Saccone, R. Rapetti & L. Parodi
ASL 2 Savonese - Ospedale San Paolo di Savona, Savona,
Italy

The need to reduce the healthcare costs combined with the pro-
gressive increase of chronic diseases such as heart failure (HF)
requires the testing of care model through the implementation
of care pathways to ensure the continuity of care and the inte-
gration between territory and hospital. It will be necessary to
promote the outpatient and home-based intervention with the
aim of reducing the number of hospitalization and readmission
improving the quality of patient’s life. The P.O.N.T.E project (A
Pilot Study for implementation of regiOnal guidelines for inte-
grated maNagement of heart failure between hospital and Terri-
tory in ligurian populaTion) is a multidisciplinary disease-
management program in elderly patients with HF and major
co-morbidity conduct by Department of Internal Medicine with
collaboration of cardiologists of ASL 2 Savonese. The P.O.N.T.E
project is a disease management program for HF patients based
on nurse case manager (continuity of care) integrated with a
clinical follow-up by internists (multidimensional) with cardiol-
ogist’s and nephrologist’s supervision (multi-disciplinary). The
nursing staff has a role in the coordination of the ambulatory
and in data collection, promotes healthy life style modifications
as diet and physical activity among heart failure patients. In a
year of project, we enrolled 120 patients of which 56% female
patients and 44% male patients. Among the most frequently
associated comorbidity hypertension (75%), chronic renal failure
(47%) and COPD (45%). 21% of the patients has necessitated an
additional diuretic treatment intravenous. The rate of hospital-
ization for heart failure patients enrolled was 8%. In a year of
project in our ASL the rate of hospitalization for heart failure
dropped by 15%. Our project has demonstrated the effectiveness
of these programs multidisciplinary patient-centred and conti-
nuity of care hospital-territory.

O9.02
Acute complex care model: an organizational
approach for the medical care of hospitalized
acute complex patients
M. La Regina*, F. Orlandini†, L. Moriconi‡ & F. Pietrantonio§

*ASL 5 Liguria, Italy; †ASL4 Liguria, Italy; ‡Ospedale San
Giovanni Addolorata Roma; §Ospedale di Manerbio, ASST-
Garda, Manerbio (BS)

Background: Chronic diseases are the major cause of death
(59%) and disability worldwide, representing 46% of global dis-
ease burden. According to the Future Hospital Commission of
the Royal College of Physicians, Medical Division (MD) will be
responsible for all hospital medical services, from emergency
to specialist wards. The Hospital Acute Care Hub will bring
together the clinical areas of the MD that focus on the manage-
ment of acute medical patients. The Chronic Care Model (CCM)

places the patient at the center of the care system enhancing the
community’s social and health support, pathways and struc-
tures to keep chronic, frail, poly-pathological people at home
or out of the hospital. The management of such patients in the
hospital still needs to be solved. Hereby, we propose an innova-
tive model for the management of the hospital’s acute complex
patients, which is the hospital counterpart of the CCM.
Acute Complex Care Model (Accm): The target population are
acutely ill complex and poly-pathological patients (AICPPs),
admitted to hospital and requiring high technology resources.
The mission is to improve the management of medical admis-
sions through pre-defined intra-hospital tracks and a global,
multidisciplinary, patient-centered approach. The ACCM leader
is an internal medicine specialist (IMS) who summarizes health
problems, establishes priorities, and restores health balance in
AICPPs.
Conclusions: The epidemiological transition leading to a pro-
gressive increase in “chronically unstable” and complex patients
needing frequent hospital treatment, inevitably enhances the
role of hospital IMS in the coordination and delivery of care.
ACCM represents a practical response to this epochal change
of roles.

O9.03
Intenists’ experiences in peri operative
medicine
D. Venuti, P. Lazzoni, M. Castellaneta, C. Grondona,
L. Mortara, G. Secondo & G. Tenconi
Ospedale Evangelico Internazionale Genoa, Italy

Fragility fractures are a major health care problem worldwide.
Both hip and non-hip fractures are associated with high mortal-
ity in the years following the fracture. The mortality rates can
reach 10% during admission into the hospital and 30% after
the first 12 months. The estimated socio-economic costs repre-
sent 01% of the global health care costs worldwide reaching
1�4% in the more developed countries. The mean age of patients
with hip fractures and the presence of comorbidity are the main
reasons warranting co-management of these individuals. We
developed since 2010 a multidisciplinary care-model: a co- man-
agement of the patients with an Hospitalist dedicated to the
Orthopedic Department. The Hospitalist dealt with antibiotic
prophylaxis, thrombo-prophylactic protocols, correct analgesic
regimens, assessment and treatment of cognitive deterioration
and nutritional conditions during the in-hospital period, the pre-
vention of re-fractures, the early diagnosis of dysphagia. The
efficiency and benefits of a multidisciplinary approach is well
documented in literature. We have six years of observational
study: the outcome measures examined were in -hospital mor-
tality, the length of hospital stay, the medical complications,
the number of cardiology and neurological consultations. We
also monitored the consumption of anti-microbic, anti-thrombo-
tic, neurolectic and antipsychotic, analgesic /opiates, nutritional
supplements, oral anti-diabetic/insulin to evaluate the adher-
ence to guidelines (treatment of pain, therapy of diabetes in sur-
gery, prevention and treatment of delirium, anti-microbic and
antithrombotic prophylaxis). We reduced the total expense for
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antimicrobial therapies, the length of stay in hospital, the inci-
dence of delirium, the in–hospital mortality, the consumption
of parenteral nutrition, the consultations of Cardiologist and
Neurologist, and we introduced NOAC and protocols for
thrombo-prophylaxis, we observed an increasing consumption
of opiates and of calcium and VIT D, we reduced the employ
of oral anti diabetic therapies and increased the use of insulin
schedules.

O9.04
Hospital based progressive care
G.L. Pinto* & P. Gnerre†

*Ospedali Galliera Genova, Italy; †ASL 2 Savonese -
Ospedale San Paolo di Savona, Savona, Italy

The Progressive Patient Care is a model which aims at group
patients according to their complexity in order to place patients
in the most appropriate care setting.

The original model consists of three care levels: intensive care,
intermediate care, low care. The I level (intensive care) need
high level of medical and nursing care and appropriate technol-
ogy. The II level (intermediate care) collects medical and surgical
inpatient admission. The III level (low care) need medical mon-
itoring, nursing and physiotherapic treatments.

The organization for intensive care levels is an opportunity for
Italian healthcare facilities to reach continuity of care. This
model emphasizes care processes looking to patients’ needs
rather than a division according to criteria of specialties.

O9.05
A relapsing hepatitis
A. Marra, F. Cattaneo, A. Godino & G. Murialdo
Department of Internal Medicine, IRCCS AOU San Martino
IST, Italy

A 55-year old woman presented to the Emergency Department
because of jaundice and asthenia, started 3 days before. She
was affected by mild hypertension (treated with olmesartan/
amlodipine 20/5 mg). She reported previous psoriatic arthritis
(4 years before), nephrolithiasis and cholecystectomy. One year
before she had been hospitalized at the Infectious Disease
Department because of cholestatic hepatitis; no macroscopic
hepatic or biliary alterations were found, nor evidence of major
or minor hepatotropic viruses infection or autoimmune disease.
In the same occasion, a lung CT scan demonstrated a single pul-
monary nodule and multiple bilateral micronodules associated
with mediastinal lymphoadenopathies. There were no evidences
of pneumonia, and bronchoalveolar lavage didn’t demonstrate
neoplastic disease. A transbronchial lymphonodal fine needle
aspiration biopsy evidenced granulomatous reaction without
necrosis or mycobacterial or fungal infection. A 18-fluorodeoxi-
glucose positron emission tomography demonstrated high meta-
bolic activity of lung lesions. Hepatitis self-resolved within two
weeks and the patient refused lung biopsy. Lung CT follow-up
began, and the micronodules spontaneously disappeared within
9 months.

When admitted to our Department, a relapse of cholestatic
hepatitis was confirmed (ALT: 747 U/l, bilirubin: 8�7 mg/dl,
gGT: 93 U/l), with a subtle progression through hepatic failure
(INR: 1�5, bilirubin: 16�6 mg/dl). Again, imaging, virological
and immunological exams were negative, including iron and
copper metabolism. A liver biopsy was obtained, with demon-
stration of interface hepatitis, plasma cells and eosinophils

infiltration, bridging and centrolobular necrosis, mild fibrosis
but no granuloma. Oral prednisone 1 mg/kg with azathioprine
50 mg bis in die were started, with rapid improvement on liver
tests. Given the high likelihood of autoimmune hepatitis, in the
absence of classical autoimmune markers, we went deep the
analysis and asked for IgG4 immunohistochemistry on the
biopsy specimen, which resulted positive. Also serum IgG4
levels were above upper normal limit. A diagnosis of IgG4-
related lung/liver disease was made.

O9.06
Dietary fat in asthma and respiratory diseases, a
multi-case control study
F. Spelta, L. Cazzoletti, M. Ferrari & L. Cominacini
University of Verona, Italy

Introduction: Diet is an important factor associated to respira-
tory diseases. In particular, the role of fatty acids has been inves-
tigated, but results are conflicting. In the frame of the Genes
Environment Interaction in Respiratory Diseases (GEIRD), a
population-based multi-case control study, we aimed to assess
the association between different types of dietary fats (total, ani-
mal and vegetable fats, monounsaturated (MUFAs), saturated
(SFAs) and polyunsaturated fatty acids (PUFAs), and oleic acid)
and respiratory diseases and to assess the association with fat
containing foods (olive oil and butter).
Methods: We collected information about clinical status and
nutrient intake of 962 subjects: 145 with Current Asthma (CA),
77 with Past Asthma (PA), 77 with CB, 301 with Allergic Rhinitis
(AR), 164 with Non Allergic Rhinitis (NAR) and 344 Controls.
Food intake was collected through the Food Frequency Ques-

tionnaire EPIC (European Investigation into Cancer and Nutri-
tion), validated for the Italian population.
The associations between fats and respiratory diseases were

estimated by means of multinomial or logistic models. The dif-
ferent types of fat and foods were analyzed both as continuous
variables and as quartiles and they were energy-adjusted.
Results: We found a negative association between the intake of
vegetable fats, MUFAs, oleic acid and the risk of CA. The asso-
ciation is statistically significant both in the highest quartile and
as inter-quartile trend. In a similar way, olive oil is associated to
a reduction of the risk of CA (RRR 0�78 95%CI 0�64–0�96). Also,
there is a positive association between AR and a moderate intake
of animal fats.
Conclusions: These data show for the first time a protective
role of olive oil in asthma. Furthermore, the results suggest the
existence of a relationship between nutrition and respiratory dis-
eases. This association seems to be dependent not only on the
diet but also on the disease itself.

O9.07
Troponin elevation does not always mean
cardiac ischemia
L. Caserza*, P. Lopena*, A. Bonaventura*, G. Bruzzone*,
K. Salam*, M. Salassa*, A. Vecchi�e*, P. Dapino†,
F. Montecucco*,†, L.C. Ottonello†, A. Pende*,†, L. Pisciotta*,†

& F. Dallegri*,†

*Department of Internal Medicine, University of Genoa, Italy;
†First Clinic of Internal Medicine, IRCCS AOU San Martino-
IST, Genoa

Background: High serumtroponin (Tn) levels might not be only
detected in acute myocardial infarction, but also in some
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metabolic conditions. Here, the case of a 47 year-old woman suf-
fering from Type 1 Diabetes (T1D) and presenting with ketoaci-
dosis and acute troponin elevation was reported.
Materials and methods: Data were collected during hospitali-
sation after the informed consent signature by the patient.
Results: The patient was admitted to the Emergency Room for
mental confusion, nausea, vomiting and dyspnea from about
5 days. No typical chest pain was referred. Insulin therapy com-
pliance was sub-optimal. At the admission, blood glucose was
513 mg/dl, potassium 4�4 mEq/l; sodium 137 mEq/l, creatinine
0�8 mg/dl and Tn I 1�13 mcg/l increased to 9 mcg/l (peak); the
arterial blood gas analysis showed: pH 7�3, pO2 52�3 mmHg;
pCO2 27�0 mmHg; HCO3- 15�6 mmol/l; Base Excess �9�6; lac-
tates 2�8 mmol/l, anion gap 20�2, C-reactive protein 15�9 mg/l,
ketonuria 40 mg/dl. Electrocardiogram showed a sinus rhythm
with normal QT interval. Echocardiography showed normal
kinesis of the right and left ventricles; the thoracic CT scan
was negative for pulmonary embolism, but showed bilateral
consolidations. The patient was daily infused with 0�9% sodium
chloride; insulin and antimicrobial treatments were started and
well tolerated until pneumonia resolution and metabolic bal-
ance. Main causes of myopericarditis were excluded by negative
autoimmune assays (ANA, ENA, ANCA), serology for most
common myocarditis-associated pathogens, and cardiac mag-
netic resonance imaging.
Conclusion: We presented the case of a T1D patient with
ketoacidosis, in which a relevant increase in troponin levels
was not apparently related to an ischemic heart disease. We
would recommend to consider metabolic disorders as a potential
condition associated with troponin elevation in diabetic patients.
Also the cardiovascular prognostic value of positive troponin in
diabetic patients with ketoacidosis represents an interesting
topic for future research and clinical practice.

O9.08
Intermittent fasting in heart failure: a pilot study
F. Spelta, A.M.F. Pasini & L. Cominacini
Verona University, Italy

Background: The effects of Calorie Restriction (CR) on cardio-
vascular system have been deeply studied, with an overall

beneficial impact on systemic inflammation, traditional risk fac-
tors, vascular oxidative stress and endothelial function. Also,
studies conducted on laboratory rodents and primates have
shown that CR ameliorates the age-associated cardiovascular
impairment of left ventricular diastolic function and arterial
elasticity.
However, sustained CR is hard to follow for the majority of

people and it is associated with side effects (i.e. reduced bone
mineral density).
The term “Intermittent Fasting” (IF) encompasses different

paradigms involving alternating between periods of unrestricted
feeding and periods of dietary restriction. Data from preclinical
experiments in animals suggest that IF leads to improved cardio-
vascular risk profile and it can be easier to follow.
Heart Failure (HF) is increasingly recognized as a multisystem

disease with important metabolic comorbidities. Inflammation,
endothelial dysfunction and oxidative stress are key pathophys-
iologic elements.
Aim: 40 overweight/slightly obese HF outpatients (NYHA I-II)
will be randomly assigned to IF or control group for six months.
IF scheme is a ‘5:2-diet’ (ad libitum food for 5 days during the
week and fasting -i.e. a maximum of 500 Kcal intake- for two
nonconsecutive days).
Primary objective of this study is to determine whether IF

reduces the level of chronic inflammation (decrease in high sen-
sitive C-reactive protein level).
The secondary objective is to determine whether IF mimics the

metabolic and cardiovascular effects of CR, evaluating different
outcomes:

� body weight, waist circumference and body composition
modifications measured by DEXA

� lipid profile, glucose tolerance
� oxidative stress markers
� blood pressure
� arterial stiffness measured by Pulse Wave Velocity and

Augmentation Index
� arterial endothelial function measured with the flow

dependent vasodilation technique
� heart stiffness measured by transthoracic echocardiogram
Serum samples will be collected for future analysis (hor-

mones, adipokines).
Samples collection regarding oral microbiota will be held too.
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O10.01
Pathophysiology of obstructive acute renal
failure
J.-P. Haymann
Sorbonne Universit�e, UPMC, UMRS, Assistance Publique
Hôpitaux de Paris, France

Obstructive acute renal failure is a heterogeneous entity as the
pathophysiology of intratubular obstruction is quite different
from upper tract obstruction. In the former case, tubules are
dilated due to a high hydrostatic pressure whereas pressures
are normal in urinary upper tract. In the latter case, a high pres-
sure above the ureteral obstacle is responsible for dilated renal
cavities leading to extrinsic compression with no or only few
dilated tubules though high hydrostatic pressure are recorded
within tubules. Obstruction within tubules may be related to
crystal formation, exfoliated cells, cellular debris and/or protein
gels altogether with cell proliferation, and recruitment of inflam-
matory cells. Though fibrosis may develop, occurrence of atubu-
lar glomeruli in several nephrons due to an initial loss of tubular
patency highlights the critical importance of maintaining a fluid
flow within tubules in order to avoid uncontrolled tubular cell
proliferation. The onset of tubular obstruction in few tubules
especially in crystal nephropathy is underestimated especially
in chronic kidney disease patients, thus suggesting that some
macromolecular solubilizing factors may be potential relevant
therapy to prevent (and/or reverse) chronic kidney disease pro-
gression or decrease acute renal failure sequelae.

O10.02
Prevalence of hyperparathyroidism and
hypovitaminosis D in morbid obese patients
and their correlation to early atherosclerosis
markers
S. Ministrini*, M.A. Ricci*, G. Daviddi*, M. Scavizzi*, F. Di
Filippo*, M. Boni†, M.T. Paganalli‡, A.M. Scarponi§ &
G. Lupattelli*
*Internal Medicine, Department of Medicine, Universit�a degli
Studi di Perugia; †General Surgery, “S. Giovanni Battista”
Hospital, Foligno (PG); ‡General Surgery, “S.M. della
Misericordia” Hospital, Perugia; §Internal Medicine, “S.M.
della Misericordia” Hospital, Perugia

Obesity is a risk factor for hypovitaminosis D with a potential
consequent secondary hyperparathyroidism. Many pathophysi-
ological mechanisms have been claimed to explain the link
between obesity and hypovitaminosis D, such as sequestration
of vitamin D in the exceeding fat tissue. On the other hand
hyperparathyroidism has been claimed as a possible effector of
vascular dysfunction. The aim of the study was to evaluate the
link among iPTH, vitamin D and early vascular damage in mor-
bid obesity.

We evaluated the levels of 25(OH)vitamin D and iPTH in a
cohort of 150 morbid obese patients with a BMI > 35 kg/sqm
and stable normal levels of calcemia and eGFR.

Ninety-seven percent of patients had levels of 25(OH) vitamin
D < 30 ng/mL and 72% of them had levels of iPTH ≥65 pg/mL.

Dividing our population according to the median level of BMI
(44 kg/sqm), we found that patients with a BMI above median
level had also significantly higher levels of iPTH (P = 0�021)
with no significant difference in 25(OH) vitamin D levels. Per-
forming univariate correlations, we confirmed a significant pos-
itive correlation between iPTH, BMI (rho = 0�176, P = 0�030) and
waist circumference (rho = 0�189, P = 0�021); we found also a
significant positive correlation between iPTH and HOMA index
(rho = 0�222, P = 0�007), systolic blood pressure (rho = 0�202,
P = 0�013) and carotid IMT (rho = 0�179, P = 0�032). At the step-
wise regression analysis age, 25(OH) vitamin D and waist cir-
cumference were the independent predictors of iPTH.
Our data confirm the high prevalence of hypovitaminosis D

and hyperparathyroidism in obese patients, although hypovita-
minosis D could not be the only factor causing hyperparathy-
roidism in these subjects. Furthermore, levels of iPTH correlate
with markers of metabolic and vascular damage, supporting
the hypothesis that hyperparathyroidism could be an additional
risk factor for cardiovascular disease in morbid obese.

O10.03
Crystal nephropathy in transplanted patients
V. Frochot*,†,‡, J.P. Haymann*,†,‡, M. Daudon*,†,‡ & A. Lionet§

*Service des explorations fonctionnelles - Hopital TENON -
Assistance publique - hopitaux de Paris, France; †INSERM,
UMR S 1155, Paris, France; ‡Sorbonne Universit�es, UPMC
Universit�e Paris 06, UMR S 1155, Paris, France; §Service de
n�ephrologie et transplantation r�enale, Hôpital Huriez, Lille,
France

Background: Tubulo-interstitial microcalcifications in renal
transplant are described with wide difference of incidence (4–
78%) according to time and goal of biopsies. Biopsies of trans-
planted kidneys are commonly stained for tissue examination
and search for possible crystal deposits which are then identified
by polarizing microscopy and staining by von Kossa’s method
revealing mainly calcium deposits. However, such identification
is not accurate enough to help in optimizing the clinical manage-
ment of the patients.
Materials and methods: Here we have analysed kidney trans-
plants presumably containing crystal deposits with the Spotlight
400 Fourier transform infrared (FTIR) imaging System in the mid
infrared spectral range to obtain infrared maps of tissue slices at
high spatial resolution, down to 10 microns. First, microcalcifica-
tions observed in 118 allograft biopsies were studied by FTIR;
second, we compared 55 patients with to 100 patients without
calcifications. In all cases, biopsies were performed within two
years following transplantation.
Results & discussion: FTIR showed that a major proportion
(92%) of calcium deposits were made of calcium phosphate
(CaP) crystals, mainly carbapatite and/or amorphous carbon-
ated calcium phosphate (ACCP) as pure or mixed forms; includ-
ing 71�4% of ACCP which appeared early in post-
transplantation. Quantitative score (0 to 4) of CaP deposits
revealed a significant relation between high score values (3 or
4) and a high level of calcemia at the time of kidney graft and
further the decrease in renal function. Among other deposits,
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we found pure or mixed calcium oxalate monohydrate crystals
in 16% of the samples. These crystals have been reported to
evolve more slowly, inducing delayed renal failure post-trans-
plantation. The patients with calcifications show persistent
hyperparathyroidism and tubular cell vacuolization as circum-
stance of crystal deposition.
Conclusion: These preliminary data suggest the clinical interest
of an accurate characterization and quantification of crystals
deposits with FTIR microspectroscopy.

O10.04
Stone composition is a witness of some specific
environmental exposure: illustrations through
epidemiological studies in Burkina Faso and in
France
M. Daudon, V. Frochot, E. Letavernier & J.-P. Haymann
Physiology Department, Tenon Hospital, APHP, France

Background: Urolithiasis is increasing in most countries, sug-
gesting that the same risk factors, mainly of dietary origin, are
involved in stone formation. However, the comparison of stone
composition in various populations may reveal specific environ-
mental risk factors. Thus, data collected from a country cannot
be systematically applied to another one. Two examples may
be provided from France and Burkino-Faso.
Materials and methods: A series of 100 consecutive stones
removed by urologists in the CHU of Ouagadougou was ana-
lyzed by infrared spectroscopy according to the same protocol
used for thousands stones analyzed over the past fifteen years
in France. The data collected from the two series have been
compared.
Results: The main component of calculi from Burkina Faso was
calcium oxalate (70�9% of cases), followed by opaline silica
(17�4%) and uric acid (7%). In France, the main component
was calcium oxalate (69�5%), followed by calcium phosphate
(15�5%) and uric acid (10�1%). However, we found a major dif-
ference between the two series of calculi when considered the
stone nucleus. In Burkina Faso, 46�5% of stones were developed
from an opaline silica core and only 5�8% were initiated from
calcium phosphate. By contrast, in France, 52�4% of all stones
were initiated from a calcium phosphate core (mainly Randall’s
plaque carbapatite).
Discussion: The high occurrence of opaline silica nuclei in
Burkina Faso is explained by geophagy, a common traditional
practice. By contrast, in France, a high consumption of vitamin
D + calcium was suggested to be an important factor involved
in the high occurrence of Randall’s plaques found in stone nuclei
and in the kidneys of French population, especially in predis-
posed stone former patients.
Conclusion: Stone analysis is an important key to better under-
stand the origin of environmental factors involved in stone for-
mation.

O10.05
Crystalluria due to drugs: an update
F. de Liso, C.F. Fusarini, G. Garigali & G.B. Fogazzi
Fondazione IRCCS Ca’ Granda Ospedale Maggiore
Policlinico, Italy

It is well known that several drugs may precipitate as crystals in
the urine. Drug crystalluria can be isolated, or with haematuria
(either microscopic or gross), leukocyturia, or even acute kidney
injury, due to the intratubular precipitation of crystals.

Several factors may favour the precipitation of drug crystals
namely, drug overdose, hypoalbuminemia, intravascular vol-
ume depletion, urinary pH, or the presence of chronic renal dys-
function.
Two types of drug crystals can be found in the urine: 1. Those

which are made up of the drug itself, which can be suspected on
the basis of their unusual morphology and birefringence fea-
tures (e.g., shocks of wheat, needles, sheaves, hexagons, star-like
structures, etc.), and can be identified with certainty only by
infrared spectroscopy investigation. 2. Those which come as cal-
cium oxalate, due to the drug metabolic transformation into oxa-
lic acid; these crystals can be identified only by the knowledge of
the clinical history.
Well known drugs which can cause crystalluria are: sulfadi-

azine, amoxicillin, ciprofloxacin, indinavir, acyclovir, tri-
amterene, piridoxylate, primidone, naftidorofuryl oxalare,
felbamate, vitamin C and orlistat.
More recently, other drugs have been added to the list: sul-

phamethoxazole, zonisamide, sulfasalazine, atazanavir and dar-
unavir.

O10.06
A clinical case with an unexpected
sulfamethoxazole crystalluria
C.F. Fusarini, F. de Liso, G. Garigali, G.B. Fogazzi &
M. Daudon
Fondazione IRCCS Ca’ Granda Ospedale Maggiore
Policlinico, Italy

Crystalluria due to N-acetylsulfamethoxazole hydrochloride
(SMX), which is the main component of the antibacterial agent
co-trimoxazole, is rare. We describe a peculiar case of SMX crys-
talluria.
On July 15th, 2014 the examination of the urine sediment of a

50-year-old kidney transplant recipient showed the presence of
hexagonal crystals. These appeared as plates of variable size,
some of which were heaped one upon another, while others
appeared as individual thin plates with a smooth surface. By
polarized light, the largest and heaped crystals were strongly
birefringent and polychromatic (? uric acid crystals), while the
individual thin plates were either no birefringent or displayed
a pale to shining white birefringence (? cystine crystals). Because
of these contrasting features, infrared spectroscopy analysis was
performed. This demonstrated that the crystals were made up of
SMX, which the patient was actually receiving - 1 tablet/day – to
prevent Pneumocystis jirovecii infection.
This case demonstrates the importance of the use of polarized

light and of infrared spectroscopy in the identification of crystals
when they come with unusual morphological and/or birefrin-
gence features.

O10.07
“Daisies”: an unusual type of calcite urinary
crystals
G. Garigali, F. de Liso, C.F. Fusarini, G.B. Fogazzi &
M. Daudon
Fondazione IRCCS Ca’ Granda Ospedale Maggiore
Policlinico, Italy

Calcium carbonate (calcite) crystals are among the rarest crystals
in humans, as demonstrated by the fact that we did not find
them in a retrospective study, in which 807 urine samples con-
taining crystals samples were identified. Accordingly, printed
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Atlases on urinary sediment or monographs on urinalysis, pub-
lished in English language, either do not mention these crystals
or show of them only few (one to three) images, the commonest
reported morphology of such crystals being that of “dumbbell”
particles and, less frequently, “spheres or spheroids” or “amor-
phous granules”.

We describe 1. A cohort of 10 new cases (8 women, 1 man, age
3 to 82 years; 1 dog) with an unusual type of calcite crystal in
their urine, which were brought to our attention from 8 different
institutions from 5 European countries, after the publication of
our first case with this type of crystals in 2004 2. The result of
the search of such crystals in the urine of two horses, in which
calcite crystals are common due to their diet based on herbs
and 3. The result of a prospective search of such crystal on the
urine of 2280 pregnant women, which was stimulated by the fact
the 3 out of the 11 cases identified so far were pregnant.

O10.08
Structural and biomechanical properties of
fixed bovine pericardium heart valve prostheses
are not affected by ionizing radiation: an in-vitro
study
G.M. Olivieri*, C. Brega*, A. Salsano*, E. Sportelli*, N. Di
Lorenzo*, M. Giambuzzi*, S. Vagge†, R. Corv�o† & F. Santini*
*Division of Cardiac Surgery, IRCCS San Martino - IST,
University of Genova, Italy; †Radiation Oncology, IRCCS San
Martino - IST, University of Genova, Italy

Objective: Precocious structural degeneration of bioprostheses
in irradiated survivors of chest malignancies has been reported.
Aim of this in-vitro study was to evaluate any structural and/or
biomechanical radiation-induced changes on a fixed bovine peri-
cardium used to manufacture prosthetic heart valve leaflets.
Methods: Fixed-pericardial bovine patches underwent irradia-
tion with a c-rays source IBL 437C, according to experimental
radiobiological protocols (T1: single-2-Gray (Gy) dose in
15�3 sec; T2: single-10-Gy dose in 76�7 sec; T3: single-30-Gy dose
in 230 sec; T4: fractioned radiation 3-Gy dose in 23 sec /session,
910 sessions; T0: controls). Specimen assessment included
mechanical traction test (strain-stress and load to breakage
point), shrinkage test (contraction temperature) and histological
examination (hematoxylin/eosin for tissue features, Azan for
collagen fibers, Verhoeff/VanGieson for elastin fibers).
Results: Mechanical traction tests did not show remarkable
variations in traction load values (MPa:T0/T1 = 9�3 � 1�3/
11�8 � 1�6; T0/T2 = 14 � 4�6/14�3 � 2�2; T0/T3 = 12�7 � 0�2/
12�7 � 1�7; T0/T4 = 10�1 � 1�8/10�3 � 4�3; P = NS). Contrac-
tion temperature (°C) did not show any significant difference
among the specimen, with only a trend towards a mild increase
in the mean shrinkage temperature in all radiated samples vs T0
(T0/T1 = 85�07 � 0�43/85�22 � 0�27; T0/T2 = 85�05 � 0�17/
85�28 � 0�48; T0/T3 = 84�94 � 0�27/85�61 � 0�23; T0/
T4 = 85�01 � 0�33/85�34 � 0�5; P = NS). There were no remark-
able histological differences, with irradiated samples maintain-
ing the same architecture of elastic fibers and collagen
bundles, as well as the same cellular and vascular content of
controls.
Conclusions: In-vitro, ionizing radiations do not seem to
induce any biomechanical and/or structural changes on fixed
bovine pericardium. In-vivo studies are required to evaluate
the potential role of endogenous factors in inducing radiation
mediated prostheses tissue degeneration.

O10.09
Acute kidney injury: the importance of
crystalluria identified at urine sediment
examination
G.B. Fogazzi*, G. Garigali* & M. Daudon†

*Fondazione IRCCS Ca’ Granda Ospedale Maggiore
Policlinico, Italy; †Laboratoire des Lithiases, service des
explorations fonctionnelles, APHP, Hopital Tenon, France

Many different conditions can affect the renal parenchyma and
cause acute kidney injury (AKI). Among these, there also is
“acute crystalline nephropathy”, which is due to the intratubular
precipitation of crystals, with consequent tubular obstruction
and interstitial inflammation.
Today, acute crystalline nephropathies include: acute uric acid

nephropathy (precipitation of uric acid crystals); ethylene glycol
intoxication (precipitation of monohydrated calcium oxalate
crystals); inherited metabolic disorders, such as adenine phos-
phoribosyltransferase deficiency (precipitation of 2,8-dihydrox-
yadenine crystals), primary oxaluria (precipitation of
monohydrated calcium oxalate crystals); monoclonal gam-
mopathies (precipitation of monoclonal light chain crystals),
and drugs (precipitation of crystals made of the drug itself or
of calcium oxalate).
The examination of the urinary sediment, performed with the

correct methodology (= standardized sample prepara-
tion + knowledge of urine pH) and the proper equipment
(bright field or phase contrast microscopy + polarized light
devices) by expert and motivated persons, is of paramount
importance in the early diagnosis and follow up of crystal-
induced AKI. Clue to diagnosis is the correct identification of
crystals (either free or within casts) and of other possible mark-
ers of acute tubular damage (renal tubular epithelial cells and
epithelial casts).

O10.10
Crystal nephropathy, nephrocalcinosis and
human monogenic disease
G. Gambaro
Universit�a Cattolica del Sacro Cuore, Roma, Italy

Nephrocalcinosis and other crystal-induced forms of nephritis
are a potential mechanism behind irreversible and progressive
renal damage leading to ESRD. They are associated with chronic
interstitial nephritis, cellular infiltration, tubular atrophy and
glomerular sclerosis. Many of these conditions have a mendelian
inheritance. The most frequent and earliest clinical manifestation
is stone formation; renal failure is also very frequent. However,
renal failure is not invariably preceded by symptoms or epi-
sodes of stone formation in patients. Sometimes, these patients
may have a silent progression to ESRD. In up to 60% of adults
with primary hyperoxaluria type 1, the diagnosis is established
when they already have chronic renal failure, and disappoint-
ingly this may occur in a transplanted kidney. In patients with
acute or chronic renal failure due to intratubular crystal precip-
itation or crystalline interstitial nephropathy, the diagnosis of 2,8
dihydroxyadeninuria is unsuspected until renal biopsy is per-
formed in the absence of any previous stone episodes. Unfortu-
nately, in this condition too, the diagnosis could be done only
when disease has recurred in a transplanted kidney.
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O10.11
25 (OH)D-24-hydroxylase mutations,
nephrocalcinosis and brushite stones
P.M. Ferraro
Fondazione Policlinico Universitario A. Gemelli – Catholic
University of the Sacred Heart, Italy

Mutations of the CYP24A1 gene, encoding for the enzyme 25
(OH)D-24-hydroxylase, can cause hypercalcemia, hypercalci-
uria, nephrolithiasis and nephrocalcinosis in children and
adults. Since the first report of ten pediatric patients presenting
with idiopathic infantile hypercalcemia and biallelic mutations
of the CYP24A1, an increasing number of both pediatric and

adult cases have been reported. Most reports are consistent with
an autosomal recessive inheritance, whereas others have sug-
gested a dominant inheritance with incomplete penetrance. In
fact, the presence of a single mutation has been linked to an
intermediate clinical and biochemical phenotype between that
of biallelic mutations and wild-type status; the specific mutation,
together with environmental factors such as exposure to sun and
vitamin D supplementation, might play a role in the develop-
ment of the clinical phenotype. Some reports suggest that
patients with mutations of the CYP24A1 might be more prone
to forming brushite stones, so clinicians should be aware of such
association.
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Workshop 11: Flow Cytometry Advancements
in Clinical Investigation

O11.01
Standardization and reproducibility in flow
cytometry
E. Ghersi
Miltenyi Biotec, Italy

Flow cytometry enables sensitive detection of even very rare cell
types and the reliability of cell identification and accuracy of
enumeration depends on the specificity of the marker antibody
used to stain the cells.

REAfinityTM Antibodies are a new generation of engineered
flow antibodies for human, mouse, and rat antigens that can
eliminate variation and ensure your data is reproducible from
lot to lot, differently from traditional monoclonal hybridoma
antibody production technology that is marked by inherent vari-
ability from one lot to the next.

The optimal clone for REAfinity antibodies production is
established for each specificity by identifying the best antibodies
in terms of antigen recognition and binding affinity. Then it is
recombinantly engineered to introduce the human IgG1 Fc
region and a specific mutation in the human IgG1 Fc region.
Therefore, no FcR blocking step is required resulting in a signif-
icant savings on FcR blocking reagents.

O11.02
Immunoregulatory T circuits, not only CD4+
Treg lymphocytes
D. Fenoglio, A. Parodi, F. Kalli, F. Ferrera, G. Nasi, S. Tardito,
C. Bernardi, S. Negrini, P. Traverso & G. Filaci
University of Genoa, Italy

Regulatory T cells (Treg) are specialized populations of T lym-
phocytes (Treg) that play a key role in maintaining tolerance
and immune homeostasis. Regulatory T cells are deeply
involved in numerous chronic disorders such as autoimmune
diseases, chronic infections and cancer. In all these clinical set-
tings alteration of frequency and /or function of Treg cells were
observed and these abnormalities may contribute to disease pro-
gression and may impact on patient condition.

Since the discovery of the first Treg population as T CD4+
FoxP3+ CD25high+ CD127low, it is now evident that there is a
system of Treg populations in the CD4+ subset, that can operate
through numerous and diverse mechanisms in different
microenvironments. Furthermore, It has been defined and
demonstrated that regulatory / suppressor populations are
included and generated from T CD8+ compartment, which are
also involved in the maintenance of homeostasis and in many
chronic inflammatory situations.

The multi-color flow cytometry thanks to the combination of
different markers and use of appropriate strategies gating pro-
vides an opportunity to measure CD4+ and CD8+ Treg popula-
tions and to define the state of maturation and functional aspects.

Evidences provided by our lab have demonstrated the impact
of both CD4+ and CD8+ Treg populations in many clinical set-
tings, from autoimmunity, to tumor immune escape. During

the report, it will be treated the biology of regulatory popula-
tions in maintaining homeostasis and their comprehensive anal-
ysis in diametrically opposed chronic inflammation situations,
as autoimmune diseases and cancer.

O11.03
MAIT cell are activated by yeast in multiple
sclerosis patients
D.F. Angelini*, E. Piras*, F. Gargano*, V. Annibali†,
G. Borsellino*, M.C. Buscarinu†, S. Ruggieri‡, C. Gasperini‡,
M. De Bardi*, G. Ristori†, M. Salvetti†, D. Cavalieri§,
B. Serafini¶, C. De Filippo** & L. Battistini*
*Fondazione Santa Lucia, Rome, Italy; †Ospedale S.Andrea,
Universit�a Sapienza, Rome, Italy; ‡Ospedale San Camillo,
Rome, Italy; §University of Florence, Florence, Italy; ¶Istituto
Superiore di Sanit�a, Rome, Italy; **National Research
Council, Florence, Italy

The composition of the intestinal microbiota plays a critical role
in mammalian metabolism and, likely, in human health. With
modern changes in diet, reduced exposure to environmental
microorganisms and reduced incidence of infectious disease,
our finely tuned immune systems which emerged both to toler-
ate more than a trillion commensal microorganisms and to
respond rapidly and aggressively to invading pathogens
appears to be out of sync with modern human lifestyles.
Very recent studies have suggested that the microbiota may

have a role in immune-mediated CNS diseases such as multiple
sclerosis (MS). Multiple sclerosis is an autoimmune disease that
affects the CNS. We have previously shown that MS patients
present a specific subset of CD8+ T cells expressing high levels
of CD161, called mucosal-associated invariant T (MAIT) cells.
These cells, mostly present in the gut, display a semi-invariant
T cell receptor, Va7�2 and recognize bacterial products. Their
expansion in the peripheral blood of MS patients could be due
to stimulation by gut flora strains with prominent pro-inflamma-
tory inducing abilities. Thus, it is possible to hypothesize that in
MS patients such an imbalance favours the generation and
amplification of proinflammatory effector cells whose effects
reach way beyond the intestinal mucosa. Our immunological
in vitro studies consistently show a higher reactivity to yeast
extracts in cells isolated form MS patients, also in the context
of genetically identical monozygotic twins discordant for dis-
ease. Specifically, cells of the innate arm of the immune system
(mDC and monocytes) produce higher amounts of proinflamma-
tory cytokines in the MS twin compared to the healthy one.
CD8+ MAIT cells are more activated and readily proliferate
and produce proinflammatory cytokines and chemokines, par-
ticularly in response to yeast extracts obtained fromMS patients.
In addition, we show for the first time that MAIT cells respond
to Saccharomyces Cerevisiae, which is more represented in the
faeces obtained from MS patients.
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O11.04
Malonyl-CoA/CPT1 axis and muscle
pathophysiology
C. Prip-Buus
Institut Cochin INSERM U1016 CNRS UMR8104, France

Adult skeletal muscle plays crucial roles in physical activity,
heat production and energy expenditure, and has a remarkably
plasticity in response to environmental changes. Muscle plastic-
ity is illustrated by endurance exercise training that induces
myofiber type switching from fast/glycolytic to slow/oxidative
and increases capillary, thus allowing higher oxygen capacity.
Conversely, sedentary lifestyle, aging, obesity and type 2 dia-
betes (T2D) have been reported to be associated with decreased
muscle oxidative capacity. Muscle performance relies partly on
the capacity to match fatty acid (FA) and glucose oxidation to
both the organism energy supply and demand. Mitochondrial
FA ß-oxidation (mFAO) is usually the main muscle energy
source during rest or endurance exercise. Moreover, reduced
mFAO and ectopic lipid accumulation in the skeletal muscle
have been proposed as a link to explain insulin resistance, a
hallmark feature of obesity and T2D. mFAO is tightly con-
trolled by carnitine palmitoyltransferase 1 (CPT1) that converts
long-chain acyl-CoA to acylcarnitine, which then enters the
mitochondria and undergoes ß-oxidation. Given its inhibition
by malonyl-CoA, an intermediate of lipogenesis, CPT1 is con-
sidered the key regulatory step of mFAO. In contrast to the
liver CPT1 isoform (CPT1A), the muscle isoform (CPT1B) is
highly sensitive to malonyl-CoA inhibition, suggesting a tight
control, whose physiological relevance remains poorly under-
stood. During the past years, we addressed this question by
expressing in vitro (muscular cells) and in vivo (in vivo electro-
transfer of mouse tibialis anterior, muscle-specific transgenesis)
a mutated constitutively active CPT1 that is active but insensi-
tive to malonyl-CoA inhibition. The objective of this presenta-
tion is to describe the pathophysiological consequences of
modulating the muscle malonyl-CoA/CPT1 partnership in
relation to muscle mFAO capacity, palmitate-induced lipotoxi-
city, aging and obesity-induced insulin resistance.

O11.05
Searching for rare immune cells
S. De Biasi & A. Cossarizza
University of Modena and Reggio Emilia School of Medicine
Via Campi 287, 41125 Modena, Italy, Italy

The study of rare cells can provide indeed valuable informa-
tion on the status of the patient in several clinical settings.
For example, using peripheral blood, it can be of interest to
count the number of circulating tumour cells, tumour stem
cells, endothelial cells and their precursors, hematopoietic pro-
genitor cells and their subpopulations, antigen specific T-cells,
invariant natural killer T cells and fetal cells in maternal circu-
lation, among others. Not only rare cells can be useful to
understand disease mechanisms, but also to find novel targets.
Flow cytometry is clearly the best technique for this sort of
quantitative and qualitative analysis, because of its capability
to identify as many as 30 (if not more) parameters at the single
cell level. The main issues of the pre-analytical phase, includ-
ing amount of blood to use, the use of pre-enriched popula-
tions, the number of markers to use and of cells to acquire
will be presented, along with the importance to exclude dou-
blets and using a DUMP channel. Careful attention, optimal
methodologies in all phases, including collection of biological
samples, adequate controls and adequate use of software and

hardware are crucial in this field, and several “next generation”
instruments have been developed that allow a fast analysis
with very high speed and sensitivity.

O11.06
28-color, 30 parameter flow cytometry to
dissect the complex heterogeneity of tumor
infiltrating T cells in human lung
adenocarcinoma
E. Lugli*, J. Brummelman*, F. Colombo*, F. De Paoli*,
G. Rotta†, P. Novellis* & G. Veronesi*
*Humanitas Clinical and Research Center, Italy; †BD
Biosciences, Milan, Italy

The heterogeneity of tumor-infiltrating lymphocytes and their
relative pro- or anti-tumor potential can only be addressed
by more powerful single cell approaches. By using antibodies
conjugated to new synthetic dyes excited by 5 lasers mounted
on the FACS Symphony A5 (BD Biosciences), we developed 28-
color FACS to profile millions of single T cells from human
lung adenocarcinomas. BUV, BV and BB dyes were brighter
than many standard dyes regularly used in polychromatic
FACS, thereby allowing extreme flexibility in panel develop-
ment and better sensitivity in detecting dimly expressed pro-
teins. Spreading Error (SE), resulting from errors in the
measurement of fluorescence, but not spillover compensation
was the main determinant of the success of 28-color panels:
indeed, dye combinations with >400% compensation but lim-
ited SE could be easily included. We used computational bar-
coding coupled to single cell PCA and t-distributed stochastic
neighbouring embedding (t-SNE) to reduce dimensionality
and identify correlated or anti-correlated markers and thus
putative functional subsets in the blood, the tumor and in the
non-tumoral portion of the lung from the same patient
(n = 16). We thus revealed that PD-1bright exhausted CD8+,
enriched at the tumor site, are mainly confined to the CD69+
tissue-resident memory compartment and are T-bet + HLA-
DR+, while the same are nearly absent from the early-differen-
tiated CCR7+ compartment. The latter, in turn, appeared to be
recruited from the circulation. Pure na€ıve CD8+, defined by 5
markers, were virtually absent in tumors, hence suggesting that
neoantigen priming might not occur in situ. Terminally-differ-
entiated CD57+T-betlowEomeshigh T cells did not include PD-
1bright cells, confirming that exhaustion and senescence are
divergent states. High-content profiling is currently being per-
formed in dozens of samples and integrated with clinical and
metabolic parameters.

O11.07
Flow cytometry evaluation of extracellular
vesicles in health and disease
P. Lanuti*, P. Simeone*, G. Rotta† & M. Marchisio*
*University “G. D’Annunzio” of Chieti Pescara; †BD
Biosciences Italy

Flow Cytometry represents a reference technique for Extracellu-
lar Vesicles (EV) characterization and quantification.
Yet, due to their small size, pre analytical purification steps

are required to enrich sample purity and facilitate EV identifica-
tion on the basis of scatter parameters.
Up to date a strong debate is currently ongoing on how pre

analytical manipulation may alter the outcome of final analysis,
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and the need of protocols limiting manipulation steps is gaining
importance over time.

In this study we present a patent-pending manipulation-free
procedure to identify and enumerate MV from different origins
(platelet, leukocyte or endothelium) in untouched peripheral
blood by flow cytometry. This protocol takes advantage of dif-
ferent probes allowing the identification of sub-cellular compart-
ment, and guaranteeing particle membrane integrity.

Characterized particles display membrane antigen patterns
consistent with parental cells and respond to MV definition cri-
teria in terms of size (0�1–1 l)
Our preliminary data suggest that absence of manipulation in

EV detection protocol strongly enhance sensitivity and repro-
ducibility of the assay, thus offering researcher and clinicians a
new valuable and easy to use tool to exploit the potential of
EV as biomarkers in different pathological settings.
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Workshop 12: Vaccination and Autoimmune
Disease: From Theory to Practice

O12.01
Co-localization of hantaviral nucleocapsid and
Rab proteins during co-expression in vitro
E.E. Garanina*, M. Muyangma*, E.V. Martynova*,
M.N. Zhuravleva*, S.F. Khaiboullina*,† & A.A. Rizvanov*
*Kazan Federal University, Russian Federation; †University
of Nevada, Reno, USA

Hantaviruses (Bunyaviridae) are classified as category A patho-
gens due to the high mortality rate and potential for major
health impact. Hantaviruses infect endothelial cells and utilize
cellular transporting system for intracellular trafficking and
replication. Viral particles enter the cell via endocytosis and uti-
lize the intracellular membrane trafficking system for uncoating,
replication and assembly. However, little is known about the
role of endosome in Hantavirus trafficking and replication.

Using Gateway cloning technology, lentiviral system express-
ing hantavirus nucleocapsid protein was generated and used to
investigate the role of early and late endosomes in hantavirus
trafficking. To study co-localization and role of endosomes in
hantavirus transport, A549 cells were infected with recombinant
LV-HTV-S, LV-SNV-S, LV-PHV-S and transfected with plasmids
encoding various Rabs (Rab5, Rab7, Rab11).

Co-localization of Hantavirus N protein with early and late
endosome associated proteins (Rab5 and Rab11) was analyzed
using confocal microscopy. We found that N protein co-loca-
lized with Rab 5 and Rab 11 at the early stages of infection.
Additionally, expression of dominant negative Rabs inhibited
N protein expression without changes of its transcriptional
level. These data indicate the importance of endosomes in traf-
ficking and accumulation of hantavirus N protein in infected
cell.

O12.02
Current recommendation to reduce the burden
of bacterial and viral infections in patients
affected by systemic lupus erythematosus
O. Magnani*, A. Orsi†, V. Faccio†, M. Pellecchio*,
M. Astengo†, S. Negrini*, V. Tisa†, M. Caraglio†, F. Iavarone†,
F. Puppo*, G. Icardi† & G. Murdaca*
*Department of Internal Medicine, Clinical Immunology,
Unit, University of Genoa; †Department of Health Sciences,
University of Genoa

Objective: Infections are among the most important causes of
morbidity and mortality in Systemic Lupus Erythematosus
(SLE) patients. In fact, these patients have an increased fre-
quency of severe bacterial and viral infections possibly due to
inherited genetic and immunologic defects and to immunosup-
pressive therapies. In addition, infectious agents can switch on
.lupus disease expression and activity. In this narrative review,
we aimed to summarize and report the preventive strategies cur-
rently recommended to reduce the burden of bacterial and viral
infections in SLE.

Methods: A narrative review was conducted upon studies pub-
lished in the international literature, recommendations and
guidelines regarding the prevention of infections in SLE
patients.
Results: Among the various strategies which can be applied
to try and reduce the risk of infection in SLE patients, vacci-
nation can be considered the most reliable option. Inactivated
vaccines are safe to administer to SLE patients on immuno-
suppression and the induction of autoantibodies is usually
of short term and of little clinical significance. Live vaccines
are contraindicated in patients on immunosuppressive medi-
cation, although they may be considered in mildly immuno-
suppressed patients on a case-by-case basis. In order to
obtain acceptable level of response and minimize adverse
events, vaccines should be administered while disease activity
is quiescent and, if possible, before starting immunosuppres-
sive treatment, especially when high-dose corticosteroids or
biologics are scheduled.
Conclusions: The current available evidences and recommen-
dations suggest that most vaccines are effective and safe in
SLE patients, although in certain cases immunogenicity may
be sub-optimal and vaccination can trigger the induction of
autoantibodies, even though for a short term. Although these
issues are currently unresolved, the risk benefit balance is in
favour for vaccination to reduce the risk of infection in SLE
patients.

O12.03
Human Papillomavirus in patients with
Systemic Lupus Erythematosus: a systematic
review. Insights and implications for
vaccination policies and cancer screening
programs
N.L. Bragazzi*, C. Trucchi*, L. Sticchi*, C. Paganino*,
D. Tramalloni†, M.F. Piazza*, I. Barberis*, I. Valle† &
G. Murdaca‡

*Department of Health Sciences, University of Genoa; †Local
Health Unit of Genoa; ‡Department of Internal Medicine,
Clinical Immunology, Unit, University of Genoa

Objectives: Systemic lupus erythematosus (SLE) is a chronic
autoimmune disorder, whose etiopathogenesis is still poorly
understood, being a complex, multi-factorial and multi-systemic
disease. It imposes a considerable epidemiological, clinical and
economic burden. A possible association between SLE and
increased frequency of human papillomavirus (HPV) infection,
squamous intraepithelial lesions, and cervical cancer – the tenth
most frequent cancer and the third most common cancer world-
wide in terms of mortality, after breast and colorectal cancer – as
well as other HPV-related cancers is not well defined. The aim of
this study is to comprehensively review and evaluate the extant
scientific evidences on the relationship between SLE, HPV infec-
tion, pre-cancerous cervical lesions, cervical cancer, and other
HPV-related cancers.
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Methods: According to the Preferred Reporting Items for Sys-
tematic reviews and Meta-Analyses (PRISMA) guidelines, a sys-
tematic review was conducted
Results: HPV infections are more prevalent in SLE patients
when compared to the healthy counterpart, leading to a consid-
erable number of cancers. Three studies have shown that HPV
vaccines can be safely administered, and are capable to induce
an effective immunogenic response in this group of patients.
Conclusions: Given the increased incidence of cervical abnor-
malities due to HPV in SLE patients, HPV vaccination should
be encouraged, especially among those at increased risk for per-
sistent infection and for cervical dysplasia. Moreover, further
research in the field is warranted.

O12.04
Melatonin significantly reduces viral load by
action on oxidative stress and autophagy, not
by melatonin receptors
Z. Pérez-Martinez*, B. Caballero†, S. Rodriguez-Gonzalez†,
Y. Potes†, A. Rubio-Gonzalez†, L. Fern�andez-Calleja†,
A. Rodriguez-Guardado*, I. Vega-Naredo†, A. Coto-Montes†

& J.A. Boga*
*Microbiology Service, Central University Hospital of
Asturias, Av. Roma s/n, 33011, Oviedo, Asturias, Spain;
†Department of Cell Biology and Morphology, Faculty of
Medicine, University of Oviedo, Av. Juli�an Claver�ıa s/n,
33006, Oviedo, Asturias, Spain

Background: Herpes simplex virus type 1 (hsv-1) is a neu-
rotropic virus that, during infection of humans, may cause many
diseases include primary and recurrent epithelial lesions as well
as disseminated disease and encephalitis. Like many other virus,
HSV-1 increases oxidative stress into the host in order to facili-
tate the infection. Considering this fact, melatonin, as effective
antioxidant, may reduce oxidative stress and enhances autop-
hagy as protection against infection.
Materials and methods: HSV-1 infected and uninfected Vero
cells were cultured in absense and presence of Mel 1 mM.
Expression of genes encoding melatonin receptors [membranal
(MT1) and nuclear (ROR) were tested by a nested retrotranscrip-
tase (RT)-PCR. Viral load in supernatants were quantified by
real time-PCR. Antioxidant enzymes: Superoxide dismutase
(SOD) and catalase (CAT) activities were measured. Autophagy
markers were studied by immunoblotting.
Results: ROR and MT1 ARNs were not detected in Vero cells,
what implies that these cells do not express these membranal
and nuclear melatonin receptors and, therefore, its effect has
to be direct into the cell. These data can be related to antioxidant
activities. SOD and CAT reduced their activities in infected pri-
mary cultures under melatonin treatment. Melatonin can emu-
late SOD enzyme, doing more efficient the balance between
SOD and CAT and reducing oxidative stress. Also melatonin
enhanced autophagy. Ratio LC3-II/LC3-I and p62 as aggregate
marker were significantly increased under melatonin treatment.
Both mechanisms hamper increase of viral load and Mel 1 mM
was able to reduce viral load at 48 h of post-infection
Conclusion: This study suggests a possible therapeutic implica-
tion of melatonin in counteracting HSV-1 infection, not by mela-
tonin receptors, but also autophagy and oxidative stress
modifications.
Acknowledgements: Instituto de Salud Carlos III-Spanish Min-
istry of Economy and Competitiveness (FISS-14-PI13/02741) and
Government of the Principality of Asturias PCTI (GRUPIN14-
071).

O12.05
Vaccines and autoimmunity: real association or
false myth?
P.L. Lopalco
University of Pisa, Italy

Concerns about vaccine safety are one of the most important
determinants of vaccine hesitancy. Alleged adverse events fol-
lowing immunisation represent a real obstacle to reaching high
immunization coverage. Rumours about false correlation
between vaccination and serious diseases or conditions have
caused in the past large panicking reactions among the public
and consequent dramatic drop in vaccine uptake. A recurring
myth related to vaccination is that vaccines can trigger autoim-
mune reactions. Multiple sclerosis and rheumatoid arthritis have
been allegedly related to anti-hepatitis B vaccine; more recently
an entirely new syndrome (ASIA – Autoimmune syndrome
induced by adjuvants) has been postulated by a small group
of rheumatologists that suggest a link between some vaccines
or adjuvants and a large series of autoimmune diseases or disor-
ders. None of the hypothetic links listed above between autoim-
mune diseases and vaccines have been proven by either clinical
or epidemiological studies. On the contrary, some influenza vac-
cines have been proven to be linked with an increased risk of
some diseases having an important immune component like
Guillain-Barre syndrome or, more recently, narcolepsy. Health
care professionals should better know the real risk of abnormal
immune reactions following vaccination in order to better com-
municate the risk and avoid false concerns among the public.

O12.06
Adjuvanted influenza vaccines
F. Ansaldi
University of Genoa, Italy

Vaccination is universally considered as the most effective tool
for the prevention of seasonal influenza, which represents a sig-
nificant burden, both from the healthcare and the socio-eco-
nomic viewpoint. Conventional non-adjuvanted vaccines have
shown suboptimal immunogenicity in the elderly, in patients
with serious chronic diseases or the immunocompromised and
in young children. The protection offered by non-adjuvanted
vaccines may be further reduced by periodic antigenic drifts.
Between the several strategies proposed to address the need

for more immunogenic vaccines than the conventional ones,
the most successful strategy is represented by the use of adju-
vants. Several adjuvant substances have been tested in both pre-
clinical and clinical trials. Among these, MF59 represents the
most used molecule in seasonal influenza vaccines.
The MF59-adjuvanted seasonal vaccines have been shown to

enhance immunogenicity and to confer cross-reactivity against
heterologous influenza viral strains in the elderly, in adults with
serious underlying medical conditions and in healthy infants
and young children. Furthermore, its effectiveness has been
demonstrated in older adults, reducing hospitalizations for
pneumonia, cardiovascular and cerebrovascular diseases. The
MF59-adjuvanted pandemic A/H1N1v vaccines demonstrated
similar results in terms of immunogenicity.
In addition to MF59, other adjuvant substances, such as AS03

and AF03, have been tested in candidate pre-pandemic influ-
enza vaccines. Pandemic vaccine against influenza A/H1N1v
adjuvanted with AS03 demonstrated good immunogenicity
and cross-reactivity against heterologous viral challenge.

ª 2017 The Authors. European Journal of Clinical Investigation ª 2017 Stichting European Society for Clinical Investigation Journal Foundation
European Journal of Clinical Investigation, 47 (Suppl. 1), 13–86

Workshop 12: Vaccination and Autoimmune Disease: From Theory to Practice 71



All licensed adjuvanted influenza vaccines are safe, with an
acceptable tolerability profile, thus representing a feasible option
to optimize the control of seasonal and pandemic influenza.

O12.07
Vaccines and patients with autoimmune
disease: the experience from the teaching
hospital of Genoa
G. Murdaca
University of Genoa, Italy

Infections are among the most important causes of morbidity
and mortality in autoimmune diseases patients, particularly
those with connective tissue disease as Systemic Scleroderma
(SSc) and Systemic Lupus Erythematosus (SLE). In fact, these
patients have an increased frequency of severe bacterial and
viral infections possibly due to inherited genetic and immuno-
logic defects and to immunosuppressive therapies. Among the
various strategies which can be applied to try and reduce the
risk of infection in these patients, vaccination can be considered
the most reliable option.

At the IRCCS AOU San Martino – IST, the adult-acute care
teaching hospital in the Liguria region, North-West Italy, a
SLE Clinic and a Scleroderma Unit are active respectively since
2011 and 2014 for the care of patients. To these patients, vaccines
recommended by international and national guidelines are rou-
tinely proposed.

In the period September 2016 – January 2017, 20 patients
received different vaccines according to the above mentioned
recommendations. Vaccines were administered at the vaccine
outpatient clinic of the Hygiene Unit of the same hospital.

Twenty patients received the seasonal influenza vaccine. Six
of them received also immunization against pneumococcal bac-
teria. We did not observe severe adverse events following
immunization; among these, we reported local adverse events
in 3 patients (15%) and only fever as systemic event in 5
(25%). Adverse events were mild and self-limited in few days.
No flares of disease and no hospitalization for influenza were
recorded.

Our experience confirms the efficacy and safety of the vaccina-
tion in patients with connective tissue disorders and highlights
the recommendation of immunization for both viral and bacte-
rial infections in order to reduce the risk of infective complica-
tions.

O12.08
Immunization of the immunocompromised
patient
G. Gabutti
University of Ferrara, Italy

In immunocompromised individuals the incidence and severity
of vaccine-preventable diseases is particularly high; besides,
these patients are at increased risk, as in constant contact with
health care environments. Therefore, immunization of immuno-
compromised individuals is an important prevention tool. How-
ever, the safety, immunogenicity, efficacy/effectiveness data for
vaccinations in these patients are still limited and vaccination
coverage rates in immunocompromised subjects are generally
low.
In addition, the types of immunodeficiencies are many and

with a variable degree of immunological impairment, so it is dif-
ficult to have precise and always applicable guidelines.
In general, live vaccines are contraindicated in immunocom-

promised patients, and limited evidence suggests that inacti-
vated vaccines have the same safety profile in both
immunocompetent and immunocompromised patients.
In theory, therefore, inactivated vaccines can be administered,

but the amount and duration of the immune response in
immunocompromised patients can be reduced or absent.
Depending on the type of immunodeficiency, in fact, various

mechanisms of the immune system can be compromised and
consequently, according to the pathology, there will be a differ-
ent response to different vaccines also.
Each immunocompromised patient must therefore be evalu-

ated individually, carefully assessing the potential benefit
related to the prevention of the disease, the safety, tolerability
and efficacy/immunogenicity of immunization, and indications
or contraindication to each vaccine.
In general, immunization of patients affected by primary or

secondary immunodeficiency allows to improve the quality of
life and prognosis, to decrease infectious complications and
could be a lifesaving intervention.
Even if available data highlight the need for further studies on

the level of effectiveness of different vaccines in relation to dif-
ferent immunodeficiencies, we absolutely need to increase
awareness of the importance of vaccinations in immunocompro-
mised patients.
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O13.01
Pathophysiology of delirium
F. Monacelli
University of Genoa, Italy

Delirium is a clinical condition characterized by abnormal arou-
sal and disturbed attention, associated to altered cognition and
behavioural disturbances. It is a multifactorial disease

that cross aging, mental and physical health.
This acute brain failure is a complex interplay between indi-

vidual’ vulnerability and predisposing and precipitating factors.
So far, the complete phenomenology of delirium is partially

understood and several pathophysiologic pathways are consid-
ered to be causally involved in the genesis of delirium.

Therefore, the pathophysiological changes associated with
delirium may add to the pre-existing cerebral disease, including
dementia, and accelerate the progression rate of neurodegenera-
tive processes.

In particular, brain neuroinflammation with blood-brain-bar-
rier breakdown, with cytokine activation and microglial activa-
tion is considered a key relevant mediator of delirium. In the
context of aging and neurodegeneration, adaptive changes to
acute insults result in microglia priming coupled with dysfunc-
tion of brain to immune pathways. These changes are responsi-
ble for the sickness maladaptive behaviour syndrome,
frequently associated to delirium clinical manifestations.

Moreover, cerebral hypo perfusion, oxidative stress, mito-
chondrial dysfunction and hypothalamic-pituitary adrenal axis
hyper responsiveness may contribute to the onset and long-term
sequelae associated to delirium.

In addition, the impaired balance of different neurotransmit-
ters such as acetylcholine, dopamine, noradrenaline, glutamate
and gamma-amino hydroxybutyric acid (GABA) cloud underlie
different symptoms associated to delirium.

This presentation is aimed at providing an up to date on the
pathophysiology of delirium with potential new fields of inves-
tigations and related clinical implications.

O13.02
Updates in delirium
S.E.J.A. De Rooij
Head University Medical Geriatric Medicine, University of
Groningen

Thinking about the future and about how to improve the care for
our vulnerable patients with delirium we need to answer a few
questions first: should we elaborate on better strategies for treat-
ment? Should we improve knowledge and skills or focus more
on preventive strategies or predominantly on strategies to
decrease the severity or shorten the duration of delirium epi-
sodes and on strategies to improve the outcome of delirious per-
sons?

The last decade many articles have been written about preven-
tion and both epidemiological studies as studies on biomarkers
showed the adverse effects of delirium suggesting increased
brain injury resulting in dementia and premature mortality.
New future treatment should focus on all these themes: improve
knowledge, skills, prevention, severity & duration and improve

attention after delirium to ameliorate the worse outcomes of
delirium.

O13.03
Dementia and delirium
P. Mecocci, V. Boccardi, C. Ruggiero & R. Cecchetti
University of Perugia, Section of Gerontology and Geriatrics,
Italy

Delirium is a cause of altered level of consciousness and confu-
sion, with old age being a major risk factor. This condition
affects as many as 25–60% of hospitalized old age subjects. Indi-
viduals affected by dementia are highly susceptible to delirium
and recent evidence show that the frequency of delirium in
patients hospitalized with dementia was as high as 89%. Unfor-
tunately, it can easily go unrecognized even by healthcare pro-
fessionals because many symptoms are shared by both
conditions. Most importantly the pathological processes
involved in delirium may cause neuronal damage which in turn
triggers or accelerates persistent cognitive changes. In addition,
the overall prognosis of patients with dementia is worse if they
also experience an episode of delirium than if they do not. Thus,
the identification of the presence of the neurobehavioral abnor-
mality and the differentiation of delirium from dementia or
some other neuropsychiatric condition are necessary for a quick
therapeutic intervention.

O13.04
Clinical presentations of delirium
G. Bellelli
University of Milan, Italy

Delirium is a clinical problem in routine practice, replaced by a
myriad of labels (e.g., acute organic brain syndrome, acute con-
fusional state, toxic encephalopathy and intensive care psy-
chosis). These synonyms have contributed to increase potential
misunderstandings and low quality of care in this field. Now,
the fifth version of the DSM criteria (DSM-5) supports the use
of “delirium” as the umbrella term subsuming these multiple
synonyms. Key diagnostic features of delirium include an acute
onset and fluctuating course of symptoms, inattention, impaired
consciousness, and disturbance of cognition. Occasionally, dis-
turbance in sleep–wake cycle, perceptual disturbances (halluci-
nations or illusions), delusions, psychomotor disturbance
(hypoactivity or hyperactivity), inappropriate behavior, and
emotional lability are present. Delirium may present in hyperac-
tive, hypoactive, or mixed forms. Although these two forms are
distinctive clinically, patients can wax and wane between them
during the course of a day or the course of the disorder (mixed
type). The mainly hypoactive form is more common in elderly
patients with a worse prognosis.
Delirium is essentially a clinical diagnosis. Recognition of

delirium necessitates brief cognitive screening, clinical observa-
tion and accurate informant’s interview. As a result, delirium
may result undetected in up to 80% of cases. There are more
than twenty-four diagnostic tools for delirium, each of them
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with pro and cons. The 4 AT is a new tool, recently validated in
the screening for delirium of older patients: it’s brief (generally
<2 min), no special training is required, it’s simple to administer,
and does not require physical responses, allows for assessment
of ‘untestable’ patients. Using this tool in a point-prevalence

study including 1867 older patients (aged 65 years or more)
across 108 acute and 12 rehabilitation wards in Italian hospital,
we found a prevalence of delirium of 22�9%, similar to previous
studies. This instrument is reliable even with physicians
untrained in the diagnosis of delirium.
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Workshop 14: New Therapeutic Approaches
to Epilepsy

O14.01
From Hippocrates to ‘next-generation
sequencing’ era: the impact of genetics on
P. Striano
University of Genova, Italy

In last few years there has been rapid increase in the knowledge
of epilepsy genetics. Nowadays, it is estimated that genetic
epilepsies include over than 30% of all epilepsy syndromes.

Several genetic tests are now available for diagnostic purposes
in clinical practice. In particular, next-generation sequencing has
proven to be effective in revealing gene mutations causing
epilepsies in up to a third of the patients. This has lead also to
functional studies that have given insight into disease patho-
physiology and consequently to the identification of potential
therapeutic targets opening the way of precision medicine for
epilepsy patients.

This talk is focused on the most recent advances in genetics
of epilepsies. I will also overview the modern genomic tech-
nologies and illustrate the diagnostic pathways in patients
with genetic epilepsies. Finally, the potential implications for
a personalized treatment (precision medicine) are also dis-
cussed.

O14.02
Causes and consequences of gray matter
heterotopia
A. Represa, J.-B. Manent & F. Watrin
INSERM, Aix-Marseille University, France

Malformations of Cortical Development are the most frequent
causes of childhood epilepsies carrying a lifelong perspective
of disability and reduced quality of life. Gray matter heterotopia
corresponds to either macroscopic cortical malformations (e.g.
subcortical band heterotopia) or more subtle malformations
(e.g. periventricular heterotopia). Their precise incidence is not
known but they have been diagnosed with increased frequency
since the use of brain imaging techniques. In many cases, molec-
ular genetics have led to an improved understanding of intracel-
lular pathogenic signaling pathways. However, these important
advances have so far failed to lead to better antiepileptic thera-
pies. This is more likely due to our lack of understanding of
the mechanisms that underlie hyperexcitability in these disor-
ders. Recent and preliminary data suggest a common mecha-
nism underlying hyperexcitability in models of
neurodevelopmental disorders, namely a profound cortical exci-
tation-inhibition imbalance.

In my presentation I will examine first the normal develop-
ment of neocortex analyzing the different steps and mechanisms
involved in the genesis of gray matter heterotopia. I will discuss
then the mechanisms involved in the of epileptogenesis based on
the analysis of an original rat model of double cortex associated
with mutations in the doublecortin (DCX) gene with the neu-
ropathological hallmark of aberrantly migrated neurons. I will
scrutinize the neuronal basis of seizure generation in this model

and set the conceptual basis for new experimental treatment
strategies.

O14.03
Promoterapy: increasing endogenous gene
promoter efficiency as a strategy to rescue
intractable epilepsy
G. Lignani
UCL, United Kingdom

Epilepsy is one of the most important health burdens within the
clinical neurosciences, and finding tools that open new mecha-
nistic and therapeutic insights is a high priority. CRISPR is a
powerful gene editing approach and it is now starting to be used
to cure several pathologies. A variant of CRISPR, the CRISPR-
On, allows to directly regulating the expression of endogenous
genes by directly targeting their promoters (PromoTerapy),
which allows expression of the full panoply of splice variants
and untranslated regulatory sequences. In order to determine
whether this strategy can be effective in non-genetic focal epilep-
sies, we applied CRISPR-On technology to increase KNCA1 (en-
coding for Kv1�1) expression in excitatory pyramidal neurons in
a mouse model of focal epilepsy. The overexpression of Kv1�1
leads to a decreased neuronal excitability restoring physiological
network activity. We have combined the functional analysis of
neurons in vitro with the in vivo characterization of its transla-
tional potential through telemetry video-EEG. This approach is
considered the proof of principle that PromoTerapy can be used
to treat intractable focal epilepsies through the direct regulation
of endogenous genes.

O14.04
Modeling of epileptogenesis in genetically
altered mice and reprogrammed neurons
F. Benfenati*,†, A. Corradi†, F. Fruscione‡, P. Valente†,
G. Giansante†, S. Baldassari‡ & F. Zara‡

*Center for Synaptic Neuroscience, Istituto Italiano di
Tecnologia, Italy; †Department of Experimental Medicine,
University of Genova; ‡Department Head-Neck and
Neuroscience, Istituto Giannina Gaslini, Genova

Proline-rich transmembrane protein 2 (PRRT2) has been identi-
fied as the single causative gene for a group of paroxysmal syn-
dromes of infancy, including benign familial infantile seizures,
paroxysmal kinesigenic dyskinesia/choreoathetosis and
migraine. A large number of PRRT2 nonsense, frameshift, and
missense mutations have been associated with diseases with a
variable phenotypic spectrum, ranging from mild forms that
improve with age to severe phenotypes. PRRT2 mRNA is almost
exclusively expressed in neurons in the cortex, hippocampus,
basal ganglia, and cerebellum, which are all regions putatively
involved in the pathogenesis of the PRRT2-linked diseases. To
model the disease and dissect out the physiological role of
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PRRT2 we studied the phenotype of PRRT2 knockout (KO) mice
and established iPSC lines from fibroblasts of patients carrying
the PRRT2 c.649dupC mutation that were differentiated into
functional cortical neurons. Analysis of synaptic function in pri-
mary KO neurons showed a slowdown of the kinetics of exocy-
tosis, weakened spontaneous and evoked synaptic transmission
and increased facilitation at excitatory synapses. These effects
were accompanied by an increased intrinsic excitability of exci-
tatory neurons and by a heightened the spontaneous and evoked
electrical activity in cortical networks. Interestingly, electrophys-
iological analysis of hiPSC-derived neurons from patients
homozygous for PRRT2 mutation showed a high level of Na+

currents associated with an increase of intrinsic neuronal
excitability that was rescued by reintroduction of PRRT2 gene.
The data obtained with the mouse and human model of PRRT2
KO indicate the existence of network instability as the possible
basis of the paroxysmal phenotypes associated with PRRT2
mutations. IPSC

O14.05
The universe of epileptic mToropathies
R. Guerrini
University of Florence, Italy

Several syndromes have been associated with megalencephaly
and include neuromatosis type 1 due to NF1 microdeletions that
also involve the RNF135 gene and Sotos syndrome (with NSD1
mutations), Weaver syndrome (with EZH2 mutations), in addi-
tion to Bannayan-Riley-Ruvalcaba syndrome, Cowden syn-
drome, and severe megalencephaly with autism (all 3 with

PTEN mutations). Megalencephaly with polymicrogyria occurs
in megalencephaly-capillary malformation syndrome (with
mutations of PIK3CA) and megalencephaly-polymicrogyria-
polydactyly-hydrocephalus syndrome (with mutations of
PIK3R2 or AKT3). Hemimegalencephaly most often occurs with-
out syndromic features, and has recently been associated with
mosaic mutations of PIK3CA, AKT3, and MTOR. Hemimegalen-
cephaly has also been associated with the linear nevus sebaceous
syndrome and, rarely, with CLOVES syndrome (congenital lipo-
matous overgrowth with vascular, epidermal, and skeletal
anomalies), tuberous sclerosis, hemihypertrophy, and hypome-
lanosis of Ito. The highly focal and variable nature of FCD type
2b, and the pathological resemblance to tubers in tuberous scle-
rosis, led to the hypothesis that somatic mosaic mutations of
genes that encode proteins in the PI3K-AKT-mTOR pathway,
which includes the tuberous sclerosis associated genes TSC1
and TSC2, were implicated in FCD. This hypothesis has been
in part confirmed by studies documenting pathogenic germline
and mosaic mutations in the mTOR gene or in other genes
belonging to the PI3K-AKT-mTOR pathway in the dysplasic tis-
sue of FCD type 2a and 2b. In addition, somatic duplications in
the 1q chromosomal region encompassing the AKT3 gene have
been associated with megalencephaly, hemimegalencephaly,
and FCD type 1b. When performing genetic testing for disorders
possibly caused by mosaic mutations, the screening of multiple
tissues is advisable. Indeed, although testing DNA extracted
from blood is the gold standard for identifying de novo consti-
tutive mutations, the analysis of different tissues may help in
identifying mutations that are only present in a subset of somatic
cells
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O15.01
Clinical practice ultradeep massively parallel
sequencing for predictive genes in metastatic
colorectal cancer sheds light on
clinicopathological associations of the RAS/RAF
mutational module and reveals high frequency
of concomitant RAS/RAF mutations
E. Isnaldi*, A. Garuti†, G. Cirmena†, E. Carminati†,
S. Scabini*, E. Rimini*, F. Grillo*, L. Mastracci*, M. Gallo*,
P. Franceschelli†, L. Ferrando†, A. Ghiglione*, M. Lia*,
R. Fiocca*, E. Romairone*, G. Zoppoli* & A. Ballestrero*
*IRCCS Azienza Ospedaliera Universitaria San Martino - IST
Istituto Nazionale Tumori; †Universit�a degli Studi di Genova

Background: Over the last few years, ultradeep massively par-
allel sequencing (uMPS) has become reliable and cost-effective,
and its use in clinical practice is becoming a reality. A relevant
role for uMPS is the prediction of response to anti-EGFR agents
in metastatic colorectal cancer (mCRC), where multiple exons
from KRAS, NRAS, and BRAF must be sequenced simultane-
ously.
Aim: We optimized a 14-amplicon uMPS panel to assess, in a
monocentric, prospective, consecutive cohort of patients affected
by mCRC the presence and clinicopathological associations of
mutations in the KRAS, NRAS, BRAF, and PIK3CA genes from
formalin-fixed, paraffin-embedded specimens collected for diag-
nostic and research purposes at the time of diagnosis in our
referral basin.
Results: Over two years, we analyzed 219 mCRC specimens
with the aforementioned method. We observed an unexpected,
statistically significant association of RAS mutations with gen-
der, young age and tumor site (right colon). We further demon-
strated, by transversal validation using digital polymerase chain
reaction (dPCR), that concomitant mutations in the KRAS/
BRAF/NRAS genes, are not infrequent in mCRC, and that on
the other hand, as anticipated by large, whole-genome studies,
RAS and PIK3CA tend to be concurrently mutated. Finally, we
corroborated associations such as the higher prevalence of BRAF
mutations in right mCRC tumors, in concomitance with
microsatellite instability.
Conclusions: To our knowledge, this is the first monocentric,
consecutive, prospectively accrued clinical mCRC cancer cohort
tested on a routine basis by uMPS for the RAS genes, BRAF, and
PIK3CA. Our study has highlighted in clinical practice findings
such as the concomitance of mutations in the RAS/RAF module,
the co-occurrence of RAS and PIK3CAmutations, as well as pos-
sible associations of gender with specific mutations. These
results need clinical follow-up in the context of treatment to
assess their translational relevance.

O15.02
Abiraterone Acetate (AA) in pre- and post-
docetaxel (DX) metastatic castration resistant
prostate cancer (mCRPC): a monoinstitutional
experience focused on cardiovascular (CV)
events
A. Cavo*, A. Rubagotti*, E. Zanardi*, C. Fabbroni*, L. Zinoli*,
E. Arboscello†, A. Bellodi†, P. Spallarossa‡ & F. Boccardo*
*Academic Unit of Medical Oncology, IRCCS San Martino
University Hospital - IST National Cancer Research Institute -
Department of Internal Medicine, School of Medicine,
University of Genoa, Italy; †Academic Unit of Internal
Medicine 3, IRCCS San Martino University Hospital - IST
National Cancer Research Institute -Department of Internal
Medicine, School of Medicine, University of Genoa, Italy;
‡Clinic of Cardiovascular Disease, IRCCS San Martino
University Hospital - IST National Cancer Research Institute -
Department of Internal Medicine, School of Medicine,
University of Genoa, Italy

Background: AA is a therapeutic option for mCRPC patients
(pts). Treatment is effective in pre e post DX setting and it is
commonly well tolerated. However it requires the concurrent
administration of corticosteroids and can induce relevant
adverse events (AEs) including: fluid retention (FR), hyperten-
sion (HP), cardiac disorders (CD) and hypokalemia (HK).
Methods: We retrospectively analyzed mCRPC pts treated with
AA and low-dose prednisone to evaluate the incidence of AEs as
a function of baseline pts demography. The putative impact of
AEs on clinical outcome (PFS and OS) was also investigated.
Results: 105 pts were analyzed (30 DX na€ıve). Demography:
median age: 74; ECOG PS 1-2: 19%; Pain: 22%; median PSA:
37�8 ng/mL; Gleason S > 7: 52�4%; previous CD: 40%; baseline
HP: 63%; median LVEF: 55%; BMI > 25: 47�6%. Median OS:
24�6 months and median PFS 14�9 months; pre or post DX: OS:
24�8 months and 19�9 months, PFS: 20�9 months and 13�8 months
respectively. At multivariate analysis PSA (≥10 ng/mL)
(P = 0�007) Gleason S > 7 (P = 0�008), PS 1-2 (P = 0�002), prior
hormone therapy (OT) duration <43�2 months (P = 0�01) and
BMI > 25 (P = 0�03) predict for PFS (PCWG2) while pain
(P = 0�01) PS 1-2 (P = 0�004) OT duration <43�2 months
(P = 0�05) and BMI (P = 0�04) predict for OS. Incidence of CV
AEs in the whole series: HP 17�2%; FR 4�8%; CD 8�6% and HK
in 16�1%. Of tested variables, age (≥75) is the only one that predict
incidence of CD (P = 0�001) and FR (P = 0�03). HK doesn’t influ-
ence PFS and is associated with a longer OS (P = 0�01). This asso-
ciation is confirmed also after multivariate analysis (P = 0�04).
Conclusions: AA is confirmed to be effective and safe, though
>75 pts requires rigorous CV monitoring, being at higher risk
for CV AEs. Intriguingly, treatment related HK appear to be
associated with a better OS.
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O15.03
Immunophenotyping of Endometrial
Carcinoma: beyond a dualistic characterization
P. Calamaro*, E. Parodi*, C.M. Biatta*, B. Spina†,
F. Todeschini†, E. Fulcheri*,‡, S. Ferrero§,¶ & V.G. Vellone*,†

*Pathology, DISC, University of Genoa, Italy; †Pathology
Unit, IRCCS San Martino IST, Genoa, Italy; ‡Fetal and
Perinatal Pathology Unit, IRCCS Istituto G. Gaslini, Genoa,
Italy; §Obstetrics and Gynecology, DiNOGMI, University of
Genoa, Italy; ¶Obstetrics and Gynecology Unit, IRCCS San
Martino IST, Genoa, Italy

Endometrial cancer is traditionally divided in TypeI and TypeII,
but some cases seem to escape from any rigid classification.

151 consecutive endometrial carcinomas surgically treated at
the IRCCS San Martino-IST of Genoa in the period 2013-2016
were collected and immunohistochemical evaluation for estro-
gen receptor (ER), progesterone receptor (PR), Ki67, p53, Bcl-2,
Cyclin D1, PTEN, E-cadherin, Beta-catenin and mismatch repair
proteins (MLH1, PMS2, MSH2, MSH6) related to microsatellite
instability (MI) was performed.

Patients were divided into Low Grade Endometrioid Carci-
noma (LGEC n = 109; 72�19%), High Grade Endometrioid Carci-
noma (HGEC n = 11; 7�28%) and Other High Grade Endometrial
Carcinoma (OHEC; n = 30; 19�87%).

LGEC, compared to HGEC, showed significantly lower age,
low Ki67 but higher PR and E-cadherin expression, less fre-
quently advanced stage, infiltrative invasion, desmoplasia,
tumor necrosis and infiltration of lymphatic vessels.

LGEC, compared to OHEC, showed lower age, low Ki67 and
p53 expression, higher ER and PR expression and less frequently
advanced stage, infiltrative pattern of invasion, desmoplasia,
lymphatic infiltration, tumor necrosis and infiltration of lym-
phatic vessels.

HGEC, compared to OHEC, showed lower p53 and higher PR
expression.

MI was observed in 31 cases: MLH1/PMS2- in 25 cases
(16�52%), MSH2/MSH6- in 6 cases (3�97%). There were no signif-
icant differences between microsatellite stability, MLH1 /PMS2-
and MSH2/MSH6- cases, except for lower age in MSH2/MSH6-,
almost exclusively composed of LGEC (n = 5). MI was rare in
OHEC (n = 2) and limited to mixed carcinomas.

The dichotomous classification seems effective for paradig-
matic cases. HGEC showed more aggressive characteristics than
LGEC but were distinct from OHEC for less evidence of adverse
prognostic factors such as low PR expression and high expres-
sion of p53. The cases MSH2/MSH6- showed a younger age
and greater propensity for well-differentiated endometrioid
forms. MI seems to be uncommon in OHEC and limited to
mixed carcinomas, indicating a possible deviation of the patho-
genic pathway.

O15.04
The potential predictive role of peripheral
circulating T lymphocyte sub-populations
during treatment with nivolumab for advanced
non-small cell lung cancer
C. Genova*, P. Carrega†, S. Ottonello‡, G. Pietra‡, I. Cossu§,
E. Rijavec*, F. Biello*, G. Rossi*, G. Barletta*, M.G. Dal
Bello*, R. Distefano*, A. Alama*, S. Coco*, I. Vanni*,
C. Maggioni*, D.F. Merlo¶, M. Tagliamento*,
M.C. Mingari‡,** & F. Grossi*
*Lung Cancer Unit, IRCCS AOU San Martino – IST, Genova,
Italy; †Laboratory of Immunology and Biotherapy,
Department of Human Pathology, University of Messina,
Italy; ‡Department of Experimental Medicine, University of
Genova, Genova, Italy; §Laboratory of Clinical and
Experimental Immunology, Giannina Gaslini Institute,
Genova, Italy; ¶Department of Epidemiology, Biostatistics
and Clinical Trials, IRCCS San Martino-IST, Genova, Italy;
**Immunology Unit, IRCCS San Martino-IST, Genova, Italy

Background: In spite of the emerging role of immune check-
point inhibitors in non-small cell lung cancer (NSCLC), consis-
tent predictive factors are still lacking. Since these agents
enhance anti-tumoral immune response, distinctive patterns
among circulating immune cells might be associated with
responsiveness. Our aim is to determine whether variations in
immune sub-populations might predict response to nivolumab
in NSCLC.
Methods: Patients receiving nivolumab for advanced NSCLC
underwent blood sample collection before each administration
for 4 consecutive cycles, followed by response assessment using
the response evaluation criteria in solid tumors (RECIST) v. 1�1
and the immune-related response criteria (irRC). Peripheral
blood mononuclear cells were analyzed for the frequency of
the major adaptive cell subsets, including B cells, natural killer
cells, and T-cells, which were further divided into sub-popula-
tions; additionally, the proportion of PD-1+ lymphocytes was
assessed The relative frequencies and the ratios between the
sub-populations at each sample collection were compared with
radiological response.
Results: Fifty-four patients were considered eligible. Patients
achieving partial response (PR) at the first RECIST assessment
had a significant up-regulation of Tregs (P = 0�021), as well as
a decreased CD8+/Treg ratio at baseline (P = 0�033) and at cycle
2 (P = 0�029). Conversely, patients experiencing progressive dis-
ease (PD) at the first RECIST assessment had a significantly up-
regulated CD8+/Treg ratio at cycle 2 (P = 0�029). Patients expe-
riencing PD at the first irRC had a higher proportion of PD-1+ T
cells compared to the other patients (P = 0�009) at cycle 2.
Finally, patients achieving PR at the first RECIST and irRC
assessments had an increased proportion of exhausted T cells
(P = 0�012 and P = 0�06, respectively).
Conclusion: The proportions of T cell sub-populations appear
to be correlated with responsiveness to nivolumab. While the
mechanisms at the basis of these findings have to be defined,
further studies are highly advised.
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O15.05
Retrospective assessment of cardiac troponin-I
levels in patients receiving nivolumab for non-
small cell lung cancer
M. Sarocchi*, E. Rijavec†, C. Genova†, S. Musu‡,
E. Arboscello§, A. Bellodi§, G. Barletta†, F. Biello†, G. Rossi†,
C. Maggioni†, M.G. Dal Bello†, M. Tagliamento†, C. Brunelli*,
M. Mussap‡, R. Miceli*, N. Travaglio*, P. Spallarossa* &
F. Grossi†

*Clinics of Cardiovascular Medicine, IRCCS AOU San
Martino - IST, Genova, Italy; †Lung Cancer Unit, IRCCS AOU
San Martino - IST, Genova, Italy; ‡Laboratory Medicine
Service, IRCCS AOU San Martino - IST, Genova, Italy; §Clinic
of Internal Medicine 3, IRCCS AOU San Martino - IST,
Genova, Italy

Background: Peculiar immune-related adverse events (irAEs)
might onset during treatment with immune check-point inhibi-
tors. While cardiac irAEs are seldom reported, animal data sug-
gest that the myocardium might be sensitive to PD1/PD-L1
blockade. The aim of this study is to determine whether Cardiac
Troponin-I (CTnI) might be used as a biomarker of cardiologic
irAEs during treatment with nivolumab in advanced NSCLC.
Methods: Serum samples were collected from patients receiv-
ing nivolumab for advanced NSCLC at baseline and at each
cycle up to 5 cycles, and then every 2 cycles. Cardiac

Troponin-I was retrospectively quantified and defined as unde-
tectable (<0�015 lg/l) or detectable (>0�015 lg/l); a value of
0�045 lg/l was considered significantly increased. Cardiologic
anamnesis of the patients with detectable CTnI was collected
from clinical documentation; additionally, patients alive at the
time of the analysis underwent cardiologic evaluation.
Results: Fifty-nine patients were evaluable, and 26 out of 351
collected samples had detectable CTnI levels. Thirteen patients
(22%) had detectable CTnI levels in at least one sample; among
these, 6 (10%) patients had significant alterations in at least one
sample, and in 3 cases (5%) this alteration was reported in mul-
tiple samples. No specific time-related pattern was identifiable
for CTnI alterations. Five patients with detectable CTnI, includ-
ing 2 with significant alterations (0�292 lg/l and 0�285 lg/l),
had neither evident cardiovascular disease, nor cancer-related
para-cardiac infiltration. Two patients had pericardial effusion,
while two other had concurrent irAEs (hyperthyroidism and
hepatitis).
Conclusion: Troponin-I was altered in a considerable number
of patients receiving nivolumab, in some cases with no evident
concurrent cardiovascular disease or manifest indirect noxae.
Although a rationale for immunotherapy-related myocardial
inflammation is acknowledged, further investigations on the car-
diovascular effects of PD1/PDL1 inhibitors are required to draw
meaningful conclusions, such as studies involving prospective
cardiovascular assessments of patients receiving these agents.
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O16.01
Non-alcoholic fatty liver disease strongly
predicts incident diabetes in patients with
coronary artery disease
C.H. Saely*,†,‡, D. Zanolin*,‡, A. Vonbank*,†, A. Leiherer*,‡,§,
P. Rein*,†, A. Schuler*,†, P. Schwerzler*,‡, A. Mader*,‡ &
H. Drexel*,‡,¶

*Vorarlberg Institute for Vascular Investigation and
Treatment, Feldkirch, Austria; †Department of Medicine,
Academic Teaching Hospital Feldkirch, Feldkirch, Austria;
‡Private University of the Principality of Liechtenstein,
Triesen, Principality of Liechtenstein; §Medical Central
Laboratory Feldkirch, Feldkirch, A; ¶Drexel University College
of Medicine, Philadelphia, USA

Aim: Both coronary artery disease (CAD) and non-alcoholic
fatty liver disease (NAFLD) are associated with type 2 diabetes.
Whether NAFLD predicts future diabetes in CAD patients who
do not have diabetes yet is unknown.
Methods: We therefore prospectively recorded diabetes inci-
dence in a large cohort of 1018 consecutive non-diabetic patients
with angiographically proven CAD; for the diagnosis of NAFLD
we used the validated fatty liver index (FLI); diabetes was diag-
nosed according to ADA criteria.
Results: At baseline, 44�3% of our patients had impaired fasting
glucose (IFG) and 55�2% had an HbA1c of 5�7–6�4% and thus
were at risk of diabetes according to ADA categories. The preva-
lence of NAFLD was significantly higher in patients with IFG
than in those with normal fasting glucose (46�8 vs. 34�0%;
P < 0�001) but not between patients with an HbA1c of 5�7–
6�4% and those with an HbA1c < 5�7% (40�8% vs. 38�5%;
P = 0�478). Prospectively, 11�2% of our patients newly devel-
oped diabetes during a follow-up period of 6�3 � 3�7 years; both
IFG (OR 3�24 [2�03–3�32]; P = 0�001) and an Hba1c of 5�7–6�4%
(OR 2�90 [1�50–5�61]; P = 0�002) significantly predicted incident
diabetes. Importantly, diabetes incidence was significantly
higher in patients with NAFLD than in those who did not have
NAFLD (18�4 vs. 8�5%; P < 0�001), and NAFLD strongly pre-
dicted incident diabetes both univariately (OR 2�41 [1�56–3�73];
P < 0�001) and after multivariate adjustment including both
baseline fasting glucose and HbA1c (OR 1�76 [1�11–2�79];
P = 0�017).
Conclusion: We conclude that NAFLD in patients with CAD
strongly predicts incident diabetes independently from the base-
line glycemic state.

O16.02
Pharmacological Sirt6 inhibition improves
glucose tolerance in a type 2 diabetes mouse
model
G. Sociali*,§§, M. Magnone*, S. Ravera†, P. Damonte‡,
M. Von Holtey§, E. Millo*, I. Caffa‡, M. Cea‡, M.D. Parenti¶,
A. Del Rio¶,**, M. Murone§,††, A. Grozio*, V.G. Vellone¶¶,
T. Vigliarolo*, A. Nencioni‡,‡‡ & S. Bruzzone*
*Department of Experimental Medicine, Section of
Biochemistry, and CEBR, University of Genova, Italy;
†Department of Pharmacy, Biochemistry Lab, University of
Genoa, Italy; ‡Department of Internal Medicine, University of
Genova, Italy; §Debiopharm International S.A., Lausanne,
Switzerland; ¶Institute of Organic Synthesis and
Photoreactivity (ISOF), National Research Council (CNR),
Bologna; **Innovamol Srls, Modena, Italy; ††Cellestia
Biotech AG, Basel, Switzerland; ‡‡IRCCS A.O.U. San Martino
IST, Istituto Nazionale per la Ricerca sul Cancro, Genova,
Italy; §§Collegio Ghislieri, Pavia Italy; ¶¶DISC- Sez. Anatomia
Patologica, University of Genoa, Italy

Sirtuin 6 (Sirt6) is a sirtuin family member involved in a wide
range of physiological and disease processes, including glucose
homeostasis. Based on the roles played by Sirt6 in different
organs, including its ability to repress the expression of glucose
transporters and glycolytic enzymes, inhibiting Sirt6 was pro-
posed as an approach for treating type 2 diabetes mellitus
(T2DM). However, so far, the lack of small molecule Sirt6 inhibi-
tors has hampered the conduct of in vivo studies to assess the
viability of this strategy. Here we took advantage of a
recently-identified Sirt6 inhibitor, compound 1, to study the
effect of pharmacological Sirt6 inhibition in a mouse model of
T2DM, i.e. in high fat diet (HFD)-fed animals. The administra-
tion of the Sirt6 inhibitor for ten days was well tolerated and
improved oral glucose tolerance, it increased the expression of
the glucose transporters GLUT1 and GLUT4 in the muscle and
enhanced the activity of the glycolytic pathway. Sirt6 inhibition
also resulted in reduced insulin, triglycerides and cholesterol
levels. This study represents the first in vivo study of a Sirt6
inhibitor and provides the proof-of-concept that inhibiting Sirt6
may be a viable strategy to improve glycemic control in T2DM.

O16.03
Increased expression of toll like receptors 2 and
4 in normoglucose tolerant subjects WITH
1-hour post-load glucose ≥155
A. Pinto, A. Sciacqua, M. Perticone, M. Hribal, G. Sesti &
F. Perticone
University Magna Graecia of Catanzaro, Italy

Toll Like Receptors (TLRs) 2 and 4 are inflammatory mediators
involved in the pathogenesis of type 2 diabetes (T2D) and car-
diovascular diseases. Several evidences show that normoglucose
tolerant subjects with 1-hour post load glucose
(1hPLPG) ≥ 155 mg/dl (NGT ≥ 155) during an oral glucose
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tolerance test (OGTT) have a high risk to develop T2DM and
subclinical organ damage. The aim of the study was to evaluate
the expression of TLR2 and TLR4 in monocytes of subjects at risk
for T2DM, stratified by (1hPLPG). Patients have been selected
from the Catanzaro Metabolic Risk Factor Study (CATAMERIS).
All patients underwent medical examination and OGTT.
Selected patients have been divided into six groups: normoten-
sive subjects with 1hPLPG < 155 mg/dl (NT < 155, group 1)
and ≥155 mg/dl (group 2); hypertensive subjects with
1hPLPG < 155 mg/dl (group 3) and ≥155 mg/dl (group 4);
obese normotensive subjects with 1hPLPG < 155 mg/dl (group
5) and ≥155 mg/dl (group 6). Monocytes were obtained from
peripheral blood, isolated by Ficoll and stained anti-CD14 anti-
body conjugated to PE, anti-TLR2 FITC, anti-TLR4 APC. Fluo-
rescence was detected by flow cytometer. Expression of TLRs
was represented as ratio of mean fluorescence intensity (MFI)
of sample versus the MFI of isotype control. The preliminary
data show a 1�1, 2�4, 2�7, 3�3, 5�5 (P < 0�0002) fold increase of
TLR2 levels from the second to the last group respectively, com-
pared with healthy subjects (NT < 155); and a 2�7 (P < 0�0028),
2�1, 2�9, 4�2 (P < 0�0002), 5�2 (P < 0�0038) fold increase of TLR 4
levels from the second to the last group respectively, compared
with controls. In conclusion, non-diabetic subjects with
1hPLPG ≥ 155 mg/dl show an upregulation of TLRs 2 and 4.
Through the development and exacerbation of inflammation,
increased TLRs activity may be associated with a higher risk
of cardiometabolic diseases.

O16.04
Practical implication of glucose continuous
monitoring (GCM) in patients with diabetes
mellitus insulin-dependent
D. Malpassi, L. Affinito, E. Abramo, G. Viviani, V. Cheli,
D. Maggi & R. Cordera
Diabetology-IRCCS San Martino-IST, Italy

Introduction: Glycate hemoglobin (HbA1c) is a gold standard
surrogate of glucose control in patients with diabetes. CGM
measurement up to 288 glucose values/24 h allows a more
detailed analysis of glucose control. HbA1c and GCM are com-
plementary.
Aim: We evaluated the usefulness of CGM associated HbA1c in
establishing glycemic control of diabetes patients (n = 108) trea-
ted with insulin.
Patients: These patients have been divided into 3 different
groups: HbA1c ≤7% (group 1), 7% ≤HbA1c ≤8% (group 2),
HbA1c ≥ 8% (group 3). These group were divided into sub-
groups according to the percentage of time spent in hypo-
glycemia (<70 mg/dl), euglycemia (70–180 mg/dl) and
hyperglycemia (>180 mg/dl). The three group of patients were
also divided on the basis of percentage of time spent in eug-
lycemia (≥75%; 50–75%; <50%).
Results: Mean age of patients was 53�5. Mean of HbA1c was
7�9 � 1�4%. Mean of percentage of time into euglycemia was
61�8 � 21�1 for group 1, 53�8 � 20�4 for group 2, 58�9 � 19�8
for group 3 (P = 0�077; P = 0�299; P = 0�267). Mean of percentage
of time into hypoglycemia was 11�3 � 14�9 for group 1,
11�1 � 17�7 for group 2, 4�1 � 6�8 for group 3 (P = 0�303;
P = 0�008; P = 0�203). Mean of percentage of time into hyper-
glycemia was 26�9 � 24�7 for group 1, 35�2 � 21�9 for group 2,
37�0 � 20�3 for group 3 (P = 0�071; P = 0�017; P = 0�725). The
time of euglycemia was <50% for the 30�6% of all patients.
Conclusions: The time of hypoglycemia correlated with
HbA1c. The 50% of patients presented a percentage of time into

euglycemia <50% and the patients with HbA1c ≥ 8% presented
a percentage of time into euglycemia 50–75%. Glycated hemo-
globin target to be achieved may not be 7% but between 7%
and 8% because there is no significant difference between the
2 groups with regard to the average time spent in euglycemia.
Integrating HbA1c with GCM can indicate blood glucose results
that have a better risk / benefit ratio in insulin-treated patients.

O16.05
Type diabetes (T2DM) remission rate in
overweigh and mildly obese patients at long
term after biliopancreatic diversion (BPD)
G. Camerini, F. Papadia, F. Carlini, R. Cordera, G.F. Adami &
N. Scopinaro
University of Genova, Italy

Background: In the severely obese patients with T2DM the
metabolic benefits observed after BPD are largely due to mech-
anisms independent of weight loss. This prompted to investigate
the anti-diabetic effect of the operation in T2DM patients with
mild obesity or simply overweight.
Materials and methods: A cohort of 91 T2DM patients with
BMI ranging from 25 to 35 kg/m2 were submitted to standard
type of BPD and evaluated one, three and five years after the
operation (follow-up rate 100%, 100% and 83%, respectively).
Results: The T2DM remission (Hb1Ac 6�0% without anti-dia-
betic therapy) was observed in 52% of the cases at 1 years,
40% of the cases at three years and 25% of the cases at five years,
and the long term positive metabolic outcome was predicted by
the baseline BMI while it was independent of gender, age, T2DM
duration, use or insulin therapy, and preoperative fasting blood
glucose (FBG) or HbA1c values. Both before the operation and
throughout all the follow-up period, the insulin resistance
parameters (body weight and HOMA values) were similar in
the metabolically successful and unsuccessful subjects, while
only in the former C-Peptide values normalized for FBG values,
as marker of insulin secretion, increased progressively from
1�06 � 0�64 to 1�44 � 1�08 mcg/l* mL/dL-1*100 (p < 0�002).
Discussion: In the T2DM patients with overweight or mild obe-
sity the post- BPDmetabolic remission rate was disappointing as
it was markedly lower that that observed in their counterparts
with severe obesity, and the number of T2DM remitter patients
after the operation was progressively decreases throughout the
follow up period. The increase of insulin secretion plays a key
role in the T2DM remission after the operation.

O16.06
Myostatin not only a miokine: a new possible
actor in diabetic nephropathy
S. Milanesi, D. Verzola, F. Ansaldo, F. Viazzi, A. Carta,
D. Picciotto, F. Costigliolo & G. Garibotto
Genoa University, Department of Internal Medicine and
Division of Nephrology, Dialysis and Transplantation, IRCCS
AOU San Martino-IST, Genoa, Italy

Background: Myostatin (MSTN) is a TGF-b superfamily mem-
ber and is primarily expressed in skeletal muscle, although weak
expression in other tissues such as Heart Muscle, Adipose, Kid-
ney, and Fibroblasts has been observed. MSTN shares with TGF
B1 similarities in structure, signaling pathway, and function.
MSTN stimulates fibrosis and inflammation in skeletal muscle.
MSTN may play a role in the development of diabetes: MSTN
mRNA was elevated in skeletal muscle from type 2 diabetes
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and from non-obese but hyperinsulinemic relatives of type 2 dia-
betics as well as in skeletal muscle and plasma from subjects
with obesity and insulin resistance. To date, nobody has demon-
strated that human kidney expresses MSTN and its receptor and
that it could be a trigger of renal damage in diabetic nephropa-
thy (DN).
Objective: The aim is to evaluate MSTN and its receptor in nor-
mal human kidney (NK) and in renal biopsies of diabetic
nephropathy patients (DN).
Materials and Methods: MSTN and Activin Receptor 2B (AR)
were evaluated by immunohistochemistry. mRNA MSTN was
analyzed in microdissected tubuli and glomeruli in 10 NK and
15 DN biopsies.
Results: NK glomeruli, tubuli and interstitium expressed
MSTN. In DN, tubular MSTN mRNA and protein were 5-6 folds
increased (P < 0�05–0�001). In the glomeruli, MSTN mRNA and
protein were highly upregulated (~40 folds, P < 0�05). MSTN
was localized in podocytes and mesangial cells. Interstitium
and infiltrates were MSTN positive. AR protein expression
was expressed in glomeruli, tubuli and interstitial cells both in
healthy and DN. In DN AR was downregulated in all compart-
ments and was highly expressed in infiltrating cells.
Conclusions: MSTN is not only a myokine, but it is also
expressed in kidney. We found MSTN and its receptor in normal
human kidney and their expression were significantly modified
in DN. These data suggest a new role of Mstn in DN.

O16.07
MafA as a marker of b-cells of the islets of
pancreas in rats
M.S. Kaligin, A.S. Plushkina, A.A. Titova, A.K. Shafigullina,
A.A. Gumerova & A.P. Kiyasov
Institute of Fundamental Medicine and Biology, KFU,
Russian Federation

As markers of progenitor b-cell are known transcription factors,
one of them is MafA. It is assumed that it activates the expres-
sion of the insulin gene in progenitor b-cells, that is a marker
of the PC. According to others, MafA is required only for the
regulation of insulin secretion in mature b-cells, as a marker of
differentiated b-cells.

The aim of the study was to investigate the expression fea-
tures of insulin and MafA and the relationship between their
expression patterns in experimental diabetes.

The study was made on 33 white mongrel male rats that were
injected with alloxan. Paraffin sections were stained immunohis-
tochemically with antibodies against MafA and insulin.

It is established that in normal pancreas is observed the max-
imum number of insulin+ and MafA+ cells in the pancreatic
islets of rats. After alloxan injection the number of cells of both
populations in the early stages (1- 3 days) of the experimental
diabetes was decreased. In the later stages (14–28 days) the
number of MafA+ cells continued to decrease, while the number
of insulin+ cells began to increase, but did not reach the stan-
dards. This increase is attributed to the fact that after the 14-
day experiment began the regeneration of insulin-producing
cells from the PC population. The continued decrease of MafA+
cells with the increase of insulin+ cells casts doubt MafA partic-
ipation in the activation of the expression of the insulin gene in
PC - in this case, we would see the increase of MafA+ cells before
starts the increase of insulin+ cells. Thus, the results of our study
do not support the hypothesis that MafA can be the marker of
progenitor islet cells. Our results testify in favor of the second
assumption, which relates MafA to a marker of mature b-cells.

O16.08
Levels of miR-126 are regulated in an opposite
manner by hyperglycemia in a co-culture
system of endothelial and retinal pigment
epithelial cells
R. Sanguineti, A. Puddu, M. Nicol�o & G.L. Viviani
University of Genoa, Italy

Vascular Endothelial Growth Factor-A (VEGF-A) has pathologic
roles in microvascular diabetic complication, including Diabetic
Retinopathy and Diabetic Macular Edema. MicroRNAs have
been implicated in the epigenetic regulation of key pathways
in many diseases including type 2 Diabetes. Levels of miR-126,
which regulates expression of VEGF-A, have been found
down-regulated in diabetes. The aim of this study is to investi-
gate whether hyperglycemia affects expression of miR-126 in a
co-culture system of endothelial (HECV) and retinal pigment
epithelial cells (ARPE-19).
HECV cells were co-cultured for 24 hours with ARPE-19 cells

in DMEM normal glucose (5�5 mmol/l; CTR) or DMEM high
glucose (25 mmol/l; HG) supplemented with 10% FBS. Total
RNA was extracted from cells and levels of miR-126 were
detected using RT-qPCR. mRNA expression of the miR-126 tar-
gets VEGF-A and HIF-1a was evaluated by RT-qPCR. Another
set of cells was lysed to evaluate HIF-1a protein expression
and subcellular localization.
Levels of miR-126 were decreased in HECV cells cultured

with HG compare to CTR. Lowered levels of miR-126 in HG con-
dition are associated with increased mRNA expression of VEGF-
A and HIF-1a. Protein levels and nuclear localization of HIF-1a
were up-regulated in HECV cells cultured under hyperglycemic
condition. On the contrary, in ARPE-19 cells cultured with HG
levels of miR-126a was up-regulated; mRNA levels of VEGF-A
were significantly down-regulated; HIF-1a protein was signifi-
cantly increased.
Here we demonstrate that hyperglycemia affects levels of

miR-126 in endothelial and RPE cells, in an opposite manner.
Up-regulation of miR-126 in RPE cells may lead to decreased
levels of VEGF-A, whereas down-regulation of miR-126 in
endothelial cells may impair endothelial function. These find-
ings suggest that hyperglycemia may contribute to microvascu-
lar complication of diabetes by impairing levels of miR-126.

O16.09
Abscisic acid enhances glucose disposal and
induces brown fat activity in adipocytes in vitro
and in vivo
L. Sturla*, E. Mannino*, S. Scarf�ı†, S. Bruzzone*,
M. Magnone*, G. Sociali*, V. Booz*, L. Guida*,
T. Vigliarolo*, C. Fresia*, L. Emionite‡, A. Buschiazzo§,
C. Marini¶,**, G. Sambuceti§,**, A. De Flora* & E. Zocchi*
*Department of Experimental Medicine and CEBR,
University of Genova, Viale Benedetto XV 1, 16132 Genova,
Italy; †Department of Earth, Environment and Life Sciences,
University of Genova, Via Pastore 3, 16132 Genova, Italy;
‡Animal Facility, IRCCS AOU San Martino – IST, Genova,
Italy; §Nuclear Medicine, Department of Health Sciences,
University of Genova, Genova, Italy; ¶CNR Institute of
Bioimages and Molecular Physiology, Section of Genova,
Genova, Italy; **IRCCS AOU San Martino – IST, Genova, Italy

Abscisic acid (ABA) is a plant hormone also present in animals,
where it is involved in the regulation of innate immune cell
function and of glucose disposal, through its receptor LANCL2.
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ABA stimulates glucose uptake by myocytes and pre-adipocytes
in vitro and oral ABA improves glycemic control in rats and in
healthy subjects. Here we investigated the role of the ABA/
LANCL2 system in the regulation of glucose uptake and meta-
bolism in adipocytes. Silencing of LANCL2 abrogated both the
ABA- and insulin-induced increase of glucose transporter-4
expression and of glucose uptake in differentiated 3T3-L1 mur-
ine adipocytes; conversely, overexpression of LANCL2
enhanced basal, ABA- and insulin-stimulated glucose uptake.
As compared with insulin, ABA treatment of adipocytes
induced lower triglyceride accumulation, CO2 production and
glucose-derived fatty acid synthesis. ABA per se did not induce
pre-adipocyte differentiation in vitro, but stimulated adipocyte

remodeling in terminally differentiated cells, with a reduction
in cell size, increased mitochondrial content, enhanced O2 con-
sumption, increased transcription of adiponectin and of brown
adipose tissue (BAT) genes. A single dose of oral ABA (1 lg/
Kg body weight) increased BAT glucose uptake 2-fold in treated
rats compared with untreated controls. One-month-long ABA
treatment at the same daily dose significantly upregulated
expression of BAT markers in the WAT and in WAT-derived
preadipocytes from treated mice compared with untreated con-
trols. These results indicate a hitherto unknown role of LANCL2
in adipocyte sensitivity to insulin-stimulated glucose uptake and
suggest a role for ABA in the induction and maintenance of BAT
activity.
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Workshop 17: Rheumatology

O17.01
Optimization of low-dose long-term
glucocorticoid therapy should follow the
circadian rhythms in chronic inflammatory
diseases: the case of rheumatoid arthritis
M. Cutolo, A. Sulli, A. Trombetta, B. Ruaro, M. Ghio,
E. Alessandri, M. Patan�e, G. Tomatis, F. Goegan, C. Pizzorni,
E. Gotelli, M.A. Cimmino & S. Paolino
Research Laboratories and Academic Division of Clinical
Rheumatology - Postgraduate School on Rheumatology
Department of Internal Medicine, University of Genova Italy -
IRCCS AOU San Martino Genoa, Italy

Chronic inflammation in patients with autoimmune diseases
seems correlated with an altered function of the HPA axis.
Administration of exogenous glucocorticoids (GCs) is today rec-
ommended at low doses in almost all the chronic inflammatory
autoimmune diseases, since may act like a “replacement ther-
apy” in presence of decreased endogenous cortisol availability.
As matter of fact, reduction of mean initial low-dose from 10�3
to 3�6 mg/day on long-term GC therapy in RA, has been
reported in one recent analysis during the period 1980-2004.
Indeed, the more specific items of the European League Against
Rheumatism recommendations for the management of RA, and
more recently also the American College of Rheumatology,
relate to starting disease-modifying anti-rheumatic drug
(DMARD) therapy in early disease using a conventional
DMARD strategy in combination with low doses GCs. There is
evidence that GC therapy, especially long-term low-dose treat-
ment, may slow radiographic progression by at least 50% when
given to patients with early RA, in agreement with the conven-
tional definition of DMARD. As mentioned, low-dose GCs exert
important genomic effects on cellular immunity and given the
existence of cellular circadian rhythms, the prevention of the
night up-regulation of immune cell activity (and related flare
of cytokine synthesis) with their exogenous administration
between 6:00 and 8:00 seems not be optimal since administered
too late. Since join pain, stiffness and functional disability show
maximum level in the early morning hours, it is now clear that
preventing the nocturnal rise of pro-inflammatory cytokines by
GCs, is more effective than treating established symptoms in
the morning. Large-scale trials documented that modified-
release prednisone has greater efficacy for long-term low-dose
GC treatment in RA patients, showing a significant reduction
in morning joint stiffness/fatigue in addition to all known ther-
apeutic effects with conventional prednisone and a similar
safety profile but without additional suppression of the HPA
axis.

O17.02
Glucocorticoids in RA: efficacy and safety in
2017
J.W. Bijlsma
University Medical Center Utrecht, Utrecht, The Netherlands

Glucocorticoids (GC) were for the first time used in patients in
1948, notably in a rheumatoid arthritis (RA) patient, with an

impressive effect, the bedridden patient started to walk again.
This “miracle” led to awarding the Nobel prize for Medicine
to Kendall, Reichstein and Hench in 1950. Evaluating the disease
modifying effect of GC in patients with RA a Cochrane review
was published in 2007. In all but one trials in RA patients in
which GC were compared to placebo, GC significantly retarded
progression of erosions, assessed after one as well as after two
years duration of therapy. Remarkably, in different studies it
was shown that the described retardation of erosion progression
persisted, even years after stopping the GC. Therefore, it may be
suggested that GC have a greater beneficial effect on joint struc-
ture than can be explained by their anti-inflammatory effects
only. Adverse events of low dose glucocorticoids are very well
known, but need to be evaluated in the context of the treated
inflammatory condition. From a large observational cohort
study in the UK it has become evident that low to medium
dosages of GC are associated with an increase in heart failure,
but not with myocardial infarction, stroke, transient ischemic
attack or cardiovascular mortality. A recent EULAR task force
defined the conditions where long-term glucocorticoid treat-
ment in patients with RA has an acceptably low level of harm
to facilitate implementation of existing recommendations and
concluded that the risks of long-term glucocorticoid therapy
are defined by both drug- (dose, duration) and patient-specific
characteristics. In conclusion, GC have a clear disease-modifying
anti-rheumatic drug effect in early RA; a starting dosage ranging
from 7�5 to 10 mg prednisone equivalent seems best regarding
efficacy as reported in literature and the balance between effi-
cacy and safety.

O17.03
Epigenetic meets rheumatic musculoskeletal
diseases including systemic sclerosis
C. Ospelt
University Hospital of Z€urich, Switzerland

Epigenetic modifications such as DNA methylation, histone
modifications and small and long non-coding RNA expression
can stably alter gene expression and have been found to be
altered in immune as well as in stromal cells from patients with
rheumatic and musculoskeletal diseases (RMD). These changes
in the epigenome patients with RMD influence key inflamma-
tory and matrix-degrading pathways and are suspected to play
a major role in the pathogenesis of RMD. However, up to date it
is not clear whether epigenetic changes are a cause or a conse-
quence of chronic inflammation. Nevertheless, therapeutic tar-
geting of epigenetic mechanisms might be a successful
approach in the treatment of RMD and there have been substan-
tial efforts to develop drugs targeting epigenetic mechanisms. In
the field or rheumatoid arthritis and systemic sclerosis early
clinical data are available.
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O17.04
From the Raynaud’s phenomenon to the
microvascular damage in systemic sclerosis: the
role of nailfold capillaroscopy in the diagnosis
and management
M. Cutolo, A. Sulli, B. Ruaro, A. Trombetta, M. Ghio,
E. Alessandri, M. Patan�e, G. Tomatis, E. Gotelli,
M.A. Cimmino & C. Pizzorni
Research Laboratories and Academic Division of Clinical
Rheumatology Postgraduate School on Rheumatology
Department of Internal Medicine University of Genova Italy
IRCCS AOU San Martino Genova Viale Benedetto XV, 6
16132 Genova, Italy

Several connective tissue diseases, in particular systemic sclero-
sis (SSc), have Raynaud’s phenomenon (RP) as their first clinical
manifestation. Primary RP represents a benign condition often
observed in otherwise healthy subjects, especially women: it is
due to an exaggerated response to the physiological cold-
induced vasospasm, whereas the secondary form of RP is typi-
cally associated with connective tissue diseases, especially SSc.
Nailfold videocapillaroscopy (NVC), particularly after the recent
technological advances, is a safe and reliable method to observe
the microvascular structure and its early changes, especially
during the transition from primary to secondary RP. In case of
SSc, by considering validated patterns and scoring systems,
NVC is the main tool that rheumatologists can rely on, besides
the presence of specific auto-antibodies, to perform a very early
diagnosis of the disease. This implies the possibility of early
treatment of SSc, with an eye of predicting and preventing its
major clinical complications. Next to being paramount for the
“(very) early” diagnosis of SSc eyes are also geared toward cap-
illaroscopy with the aim to be able to use it as a biomarker, espe-
cially in the prediction of future occurrence of digital ulcers
(DU) in SSc. Progression to secondary RP is unlikely for subjects
affected by RP when average capillary diameter is under 30 lm.
Subsequently, the execution of the qualitative/quantitative inte-
grated analysis should be part of the NVC follow-up of RP sub-
jects. Microcirculatory imaging by NVC, along with the laser
Doppler analysis, seems useful in the prediction of complica-
tions and prognosis) and in monitoring therapeutic trials. Sev-
eral studies have shown that in SSc patients, the absolute
nailfold capillary number/mm as analyzed by NVC during
long-term therapy with the endothelin receptor antagonist
bosentan (BOSE) and the synthetic analog of prostacyclin PGI2
iloprost (ILO) improved statistically after even from 1 up to
4 years of treatment.

O17.05
How to assess skin involvement in systemic
sclerosis
A. Sulli, C. Pizzorni, S. Paolino, M. Cutolo & B. Ruaro
Research Laboratories and Academic Division of Clinical
Rheumatology Postgraduate School on Rheumatology
Department of Internal Medicine University of Genova Italy
IRCCS AOU San Martino Genova Viale Benedetto XV, 6
16132 Genova, Italy

Systemic sclerosis (SSc) is a connective tissue disorder early
characterized by microvascular damage with progressive fibro-
sis and skin impairment, the last being a marker for disease clas-
sification and activity. Skin involvement may be recognized and
studied by the modified Rodnan skin score (mRSS), the

validated method to evaluate the severity of skin thickening in
SSc, and to distinguish between patients with either limited
(lcSSc) or diffuse (dcSSc) cutaneous involvement [1]. As per def-
inition, the affected skin is confined to the extremities (hands,
forearms, feet, lower legs and face) in lcSSc, whilst it is also pre-
sent on upper arms, chest, abdomen and thighs in dcSSc
patients. Modified RSS, the classical method to evaluate skin
involvement in SSc, has some drawbacks, as it is unable to iden-
tify slight alterations in skin thickness and has high intra- and
inter-observer variability. Conversely, several studies reported
the utility of high frequency ultrasound (US) for early identifica-
tion of skin involvement in SSc patients. US may identify the dif-
ferent skin layers and offers a wide range of values for dermal
thickness (DT) measure, compared with semi-quantitative mRSS
scale composed by only 4 integer values. However, mRSS and
US do not measure exactly the same properties of the skin. Mod-
ified RSS measures skin thickness, texture and fixation, while US
measures accurately the DT, even if it is difficult to differentiate
between oedema and fibrosis. Interestingly a very recent crucial
study strongly suggests that a subclinical dermal involvement
may be detectable by US even in skin areas showing a normal
mRSS in patients classified as having lcSSc. This should be taken
into account during SSc subset classification in clinical studies/
trials.

O17.06
Systemic Sclerosis management in 2017
U. Müller-Ladner
Lehrstuhl f€ur Innere Medizin mit Schwerpunkt
Rheumatologie, Justus-Liebig Universit€at Giessen€Arztlicher
Direktor, Abteilung f€ur Rheumatologie und Klinische
Immunologie, Kerckhoff-Klinik GmbH

Systemic sclerosis (SSc, scleroderma) is a connective tissue dis-
ease which affects skin, blood vessels, heart, lungs, kidneys, gas-
trointestinal tract and musculoskeletal system. Involvement of
internal organs results in significant morbidity and mortality
of SSc patients. Clinical heterogeneity of SSc makes treatment
of this disease very challenging and until now, no disease-mod-
ifying drug that treats all aspects of SSc, specifically the under-
lying autoimmune and vascular fibrosis, could be identified
and established for everyday clinical practice. However, more
advance could be achieved for treatment of the individual organ
manifestation and comorbidities, and the recent update of the
previous recommendations for SSc management were per-
formed according to the EULAR standard operating procedures.
The updated recommendations address treatments of Raynaud’s
phenomenon (RP), digital ulcers (DUs), pulmonary arterial
hypertension (PAH), skin and lung disease, scleroderma renal
crisis, and gastrointestinal involvement. Compared with the
2009 recommendations, the 2015 recommendations include
phosphodiesterase-5 (PDE5) inhibitors in the treatment of SSc-
related RP and DUs, riociguat and new aspects for endothelin
receptor antagonists, prostacyclin analogues and PDE5 inhibi-
tors for SSc-related PAH. The new recommendations added also
the use of fluoxetine for SSc-related RP and haematopoietic stem
cell transplantation for selected patients with rapidly progress-
ing SSc. Taken together These updated and improved, consen-
sus-derived recommendations will help rheumatologists to
manage treatment for patients with SSc in an evidence-based
way, and will also facilitate the directions for future clinical
research in SSc.
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O18.01
Effect of apple polyphenols on vascular
oxidative stress and endothelium function: a
translational study
C. Caliceti, A.F. Cicero, F. Fogacci, A. Colletti, D. Calabria,
M. Giovannini, M. Veronesi, A. Roda & C. Borghi
Alma Mater Studiorum- University of Bologna, Italy

Apple polyphenols are mostly acknowledged for their hypogly-
caemic properties, but represent in general an apple active frac-
tion with many pharmacological functions. We aimed to
examine their effect on uricemia and endothelial function in a
sample of overweight subjects. This was a two-phase study.
The in vitro experiment aimed to evaluate the apple polyphe-
nols’ ability to lower uric acid in comparison with well-known
xanthine oxidase antagonist allopurinol. The in vivo study con-
sisted in a randomized, double-blind, parallel placebo-con-
trolled clinical trial involving 62 overweight volunteers with
suboptimal values of fasting plasma glucose (100 mg/dL
≤FPG ≤125 mg/dl). The treatment period was 8 weeks long

and consisted in an indistinguishable pill of placebo or an active
product, containing 300 mg of apple polyphenols extract. Apple
polyphenols extract inhibited xanthine oxidase activity, with an
IC50 = 130 � 30 ng/mL; accordingly, the extract was able to
reduce uric acid production with an IC50 = 154 � 28 ng/mL.
During the trial, after the first 4 weeks of treatment, FPG
decreased in the active treated group (�6�1%, P < 0�05), while
no significant changes were observed regarding the other hema-
tochemistry parameter, the hemodynamic variables and the
anthropometric characteristics (P > 0�05 always). After 4 more
weeks of treatment, the active-treated patients had an improve-
ment in FPG compared to the baseline (�10�3%, P < 0�001) and
the placebo group (P < 0�001). Uric acid (�14�0%, P < 0�05 vs
baseline; P < 0�05 vs placebo) and endothelial reactivity
(0�24 � 0�09, P = 0�009 vs baseline; P < 0�05 vs placebo) signifi-
cantly improved too. In conclusion, in vivo, apple polyphenols
extract has a positive effect on the vascular oxidative stress
and the endothelium function and reduce FPG and uric acid
by the inhibition of the xanthine oxidase, as our in vitro experi-
ment attests.

ª 2017 The Authors. European Journal of Clinical Investigation ª 2017 Stichting European Society for Clinical Investigation Journal Foundation
European Journal of Clinical Investigation, 47 (Suppl. 1), 13–86

86 Workshop 18: Hypertension, Uric Acid and Cardiovascular Risk


