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Higher free triiodothyronine is associated with
NAFLD in euthyroid subjects: the lifelines
cohort study

L.J. van Tienhoven-Wind, E.H. van den Berg, M. Amini,

T.C. Schreuder, K.N. Faber, H. Blokzijl & R.P. Dullaart
University of Groningen, The Netherlands

Background: Non-alcoholic fatty live disease (NAFLD) is
becoming the leading cause of chronic liver disease in de Wes-
tern world. Thyroid hormones interact on hepatic lipid home-
ostasis. We determined associations of thyroid hormone
parameters with NAFLD in euthyroid subjects.

Methods: The study was conducted in the LifeLines Cohort
Study (N = 167,729), a population-based cohort study in the
north of The Netherlands. Euthyroid subjects (thyroid-stimulat-
ing hormone (TSH) 0-54-0 mU/L, free thyroxine (FT4) 11—
19-5 pmol/L and free triiodothyronine (FT3) 4-4-6-7 pmol/L)
>18 years were included. Exclusion criteria were participants
with missing data, excessive alcohol use, known hepeatitis or cir-
rhosis, liver functions > three times the upper limit, current can-
cer, non-white ancestry, previous or current use of thyroid
medication and current use of lipid and glucose lowering med-
ication. A priori defined liver biochemistry, thyroid function
parameters and metabolic syndrome (MetS) were studied.
NAFLD was defined by using the Fatty Liver Index (FLI); FLI
> 60 was categorized as NAFLD. A P < 0-01 was considered sig-
nificant.

Results: FLI > 60 was found in 4274 (21-1%) of 20,289 individu-
als (62:1% male, median age 46 years) with increased prevalence
of MetS (P < 0-0001). In age- and sex-adjusted analysis FLI > 60
was independently associated with a higher FT3 (OR 1-34, 95%
CI 1.29-1-39, per SD increment, P < 0-0001) and a lower FT4
(OR 0-73, 95% CI 0-70-0-75, P < 0-0001) but not by TSH. The
strongest association was found for the FI3/FT4 ratio (OR
1-44,95% CI 1-39-1-49, P < 0-0001). These associations remained
similar after additional adjustment for the MetS. In subjects with
enlarged waist circumference, TSH and FT4 were lower while
FI3 was higher, resulting in an increased FI3/FT4 ratio
(P < 0-0001).

Conclusion: Euthyroid subjects with suspected NAFLD are
characterized by higher FT3, lower FT4 and higher FT3/FT4
ratio, probably consequent to central obesity.
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GlycA, a novel pro-inflammatory glycoprotein
biomarker, and high sensitivity C-reactive
protein are inversely associated with sodium
intake after controlling for adiposity: PREVEND

study

E.G. Gruppen*, M.A. Connely', J.D. Otvos', S.S. Bakker* &
R.P. Dullaart*

*University of Groningen, The Netherlands; "Labcorp,
Raleigh USA

Background: The extent to which dietary sodium intake may
confer alterations in inflammatory status is unclear. GlycA is a
novel pro-inflammatory proton nuclear magnetic resonance
spectroscopy biomarker which associates with the development
of cardiovascular disease and diabetes.

Objective: We determined associations of the inflammatory
markers GlycA and high sensitivity C-reactive protein (hsCRP)
with 24-h sodium excretion.

Design: A cross-sectional population-based study was per-
formed among 3,935 subjects, not using anti-hypertensive med-
ication, lipid lowering drugs or glucose lowering treatment.
Urinary sodium excretion was calculated as the mean of two
24-h urine excretions. Linear regression models were used with
24-h sodium excretion as an independent variable and GlycA or
Log. hsCRP as dependent variables.

Results: Mean sodium excretion was 143-0 & 53-4 mmol/24-h.
GlycA was 343:6 + 58.7 umol/L and hsCRP (geometric mean,
95 % CI) was 1-20 (1-16, 1-25) mg/L, respectively. In age- and
sex- adjusted analyses, GlycA and Log. hsCRP were not signif-
icantly associated with 24-h sodium excretion (B: 1-23 (95% CI:
—0-67, 3:13), P = 021 and 0-03 (95% CI: —0-004, 0-07), P = 0-08,
respectively per 1 SD increase). After additional adjustment for
body mass index (BMI), both GlycA (B: —2.76 (95% CI: —4-65,
—0-86), P = 0-004) and Log. hsCRP (B: —0-07 (95% CI: —0-11,
—0-04), P < 0-001) were inversely associated with 24-h sodium
excretion. These associations were similar if adjustment was per-
formed for waist circumference instead of BMI, or if additional
adjustment was performed for relevant clinical and laboratory
variables, and were particularly present in men.

Conclusion: The pro-inflammatory biomarkers, GlycA and
hsCRP, are inversely related to higher 24-h sodium excretion
when taking into account variation in adiposity. These inverse
relationships remain present after taking account of other
covariates.
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The influence of anti-adalimumab antibodies on
adalimumab through levels, TNF-a levels and

clinical outcome

G. Bodini, E. Giannini, G. Pellegatta, G. Demarzo,

E. Marabotto, M. Furnari, I. Baldissarro & V. Savarino
IRCCS AUO San Martino IST, Genoa University, Genoa, Italy

Introduction: There is increasing evidence on the role of low
through levels and the development of anti-TNF-o antibodies
for the occurrence of loss of response to Infliximab therapy in
patients with Crohn’s Disease (CD). To date, there are limited
data on the role of Adalimumab (ADA) through levels and
anti-ADA antibodies (AAA)for the management of CD patients.
Aim: We assessed the role of AAA on ADA through levels,
TNF-a concentrations, PCR value and clinical outcome.
Methods: In this prospective observational cohort study, per-
formed at a single tertiary referral center, 23 [14M/9F; mean
age 41 (range 21-66)] infliximab-naive patients with CD achiev-
ing disease remission and in maintenance treatment with ADA
were included in a follow-up program. Blood samples were
drawn at standardized time points just before ADA injection.
Trough serum concentration and antibodies against ADA were
measured using an homogenous mobility shift assay. Blood
samples were considered positive for AAA presence if they were
> 1.7 U/mL and for ADA if they levels were > 5 ug/mL. Dis-
ease activity was assessed at the same points by means of bio-
chemistry and Harvey-Bradshaw Index.

Results: We have data from 189 blood samples. AAA were
observed in 42/189 (22:2%) samples, and 16/42 (38-1%) had
levels of AAA > 1.7 U/mL. ADA through levels were found
in 183/189 (96-8%) samples, and 168/183 (91-8%) had a value
of drug levels > 5 pg/mL. Overall, 5/23 (21-7%) patients had
AAA and 22/23 (95-6%) were positive for ADA levels. Blood
samples with AAA had lower ADA through levels [7-54 (0-
26-49) vs. 9-45 (0-14-23-62); P = 0-002] and higher TNF-o concen-
trations [59 (4-1-11-5) vs. 3-6 (0-27-2); P = 0-0007] than blood
samples without evidence of AAA. Moreover, patients with
blood samples positive for AAA reported HBI values higher
compared to patients without evidence of AAA [10 (3-17) vs.
5 (2-17); P < 0-0001].

Conclusion: Development and presence of AAA influence
ADA through levels and TNF-o concentrations in CD patients
during maintenance treatment with ADA.
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TNF-a levels strongly correlated with disease
activity based on HBI and CDEIS in patients with
Crohn’s disease in maintenance treatment with

adalimumab

G. Bodini, E. Giannini, M. Crespi, C. Coppo, E. Marabotto,
M. Furnari & V. Savarino

IRCCS AUO San Martino IST, Genoa University, Genoa, Italy

Introduction: In the last few years the therapeutic paradigm of
Crohn'’s disease (CD) has changed dramatically thanks to biolog-
ical drugs. We must consider the pivotal role of tumor necrosis
factor-alpha (TNF-0), a pro-inflammatory cytokine, in the patho-
genesis and relapse of CD. High levels of TNF-o have been asso-
ciated with the development of intestinal inflammation in CD
and blocking this cytokine with anti-TNF-o molecules may
result in mucosal healing. In addition several studies have
shown increased TNF-a levels in the serum and in the intestinal
mucosa of patients with CD. However, little is known about the

course of TNF-a levels and their relationship with disease recur-
rence in CD patients during maintenance treatment with Adali-
mumab.

Aim: We assessed TNF-a levels in patients with CD who were
in maintenance treatment with ADA and correlated them with
clinical and endoscopic disease activity.

Methods: In this prospective observational cohort study, per-
formed at a single tertiary referral center, 23[14M/9F; mean
age 41 (range 21-66) infliximab-naive patients with CD in main-
tenance treatment with ADA were included and followed-up.
Blood samples were drawn at standardized time points, just
before ADA injection. Antibodies against ADA (AAA) were
measured using an homogenous mobility shift assay. Blood
samples were considered positive for AAA presence if
> 1.7 U/mL. Disease activity was assessed at the same points
by means of the Harvey-Bradshaw Index. Moreover, endoscopic
activity was assessed at baseline and at the time of relapse by
means of CD endoscopic index.

Results: We have data from 133 blood samples. AAA were
observed in 26/133 (19-5%) samples, and 10/26 (38-5%) had a
value of AAA > 1.7 U/mL. TNF-u levels were present in all
samples assessed (Mean 4-4, range 0-27-2). Per-patient median
TNF-o levels were strongly correlated with median HBI scores
(#? = 0702, P < 0-0001). Moreover, TNF levels were also corre-
lated with CDEIS (* = 0-350, P = 0-001).

Conclusion: TNF-o levels strongly correlated with disease
activity based on HBI and CDEIS indices in patients with CD
in maintenance treatment with ADA.

P1.05

Influence of adenoviral transduction with Adv5-
optHGF-RFP on phenotype of hepatic stellate
cells

A. Shafigullina, E. Zaikina, E. Garanina, A. Titova,

M. Mavlikeev, A. Rizvanov, A. Gumerova & A. Kiassov
Institute of Fundamental Medicine and Biology, KFU,
Russian Federation

Hepatic stellate cells (HSC) play an important role in liver devel-
opment and differentiation of progenitor cells into hepatocytes.
This becomes possible due to creation of specific microenviron-
ment, they produce extracellular matrix components and an
amount of growth factors: fibroblast growth factor 4 (FGF4),
stem cell growth factor (SCF) and the key factor - hepatocytes
growth factor (HGF), responsible for cells migration, prolifera-
tion and differentiation into hepatocytes. There are various ways
to deliver these factors into the cells and adenoviruses a promis-
ing gene delivery vector that has a high efficiency and relative
ease of construction. These advantages make this system attrac-
tive for diverse research applications. In this project we per-
formed transduction of hepatics stellate cells (HSC) with
adenoviral vector containing hepatocytes growth factor (HGF)
and red fluorescent protein (RFP) as a reporter (Adv5-optHGF-
RFP), which let us to visualize the transduced cells. Further
changes of phenotype were studied by real-time PCR and
immunocytochemical staining 3, 7, 10, 14 and 21 days of cultiva-
tion. According to our results transduction of HSC with aden-
ovirus is the simple and effective method of growth factor
gene delivery, that was confirmed by stable RFP fluorescence
and high expression of HGF (1200 times higher than in control
HSC culture). Transduction of HSC with Adv5-optHGF-RFP
lead to their activation and increase of desmin, a-SMA expres-
sion, didn‘t change the morphology and proliferation of the cells
(Ki-67 staining) and induced hepatogenic differentiation (ap-
pearance of o-FP). Interestingly, expression of HGF and o-
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SMA, expressions of desmin and o-FP had the similar dynamics,
probably, they are interrelated. On the 21°" day of the experiment
all expression levels gradual return to normal meanings. Aden-
oviral transduction of HSC is applicable for short time stimula-
tion of genes expression and probably can be used for the study
of liver regeneration by transplantation of gene-modified cells.
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Ghrelin release by carbonated beverages: the

detrimental effects of soft drinks revisited
J. Stiban & D. Eweis
Birzeit University, Palestine

The dangerous health risks associated with obesity makes it a
very serious public health issue. Numerous studies verified a
correlation between the increase in obesity and the parallel
increase in soft drink consumption among world populations.
The effects of one main component in soft drinks namely the car-
bon dioxide gas has not been studied thoroughly in any previ-
ous research. Here, we show that rats consuming gaseous
beverages over a period of around 1 year gain weight at a faster
rate than controls on regular degassed carbonated beverage or
tap water. This is due to elevated levels of the hunger hormone
ghrelin and thus greater food intake in rats drinking carbonated
drinks compared to control rats. Moreover, an increase in liver
lipid accumulation of rats treated with gaseous drinks is shown
opposed to control rats treated with degassed beverage or tap
water. In a parallel study, the levels of ghrelin hormone were
increased in 20 healthy human males upon drinking carbonated
beverages compared to controls. These results implicate a major
role for carbon dioxide gas in soft drinks in inducing weight
gain and the onset of obesity.
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Silybin-vitamin E phytosome complex
counteracts lipid excess and oxidative stress in
an in vitro model of non alcoholic

steatohepatitis (NASH)

G. Vecchione*, E. Grasselli*, P.J. Oliveira’, V.A. Sardao,

F. Cioffit, F. Baldini*, K. Cortese', A. Voci*, P. Portincasa' &
L. Vergani*

*DISTAV, Department of Earth, Environment and Life
Sciences, University of Genova, Italy; "CNC-Center for
Neuroscience and Cellular Biology, Biocant Park, University
of Coimbra; Department of Science and Technology,
University of Sannio, Benevento, Italy; *DIMES, Department
of Experimental Medicine, University of Genova, Italy;
Department of Biomedical Sciences and Human Oncology,
Medical School, University of Bari, Italy

Background and aim: Non-alcoholic fatty liver disease
(NAFLD) is a major cause of liver-related morbidity and mortal-
ity. Oxidative stress, mitochondrial dysfunction and release of
pro-inflammatory cytokines, such as tumor necrosis factor
(TNF)-0, are major consequences of excess hepatic lipid overload
and can contribute to the progression of NAFLD to the more
aggressive non-alcoholic steatohepatitis (NASH). Definitive
treatments for NAFLD/NASH are lacking so far. Silybin, the
natural extract of the milk thistle seeds, has previously shown
beneficial effects in NAFLD.

Methods: We tested the effects of silybin on an in vitro model
of NASH obtained by incubating rat hepatoma FaO cells with

oleate/palmitate for 3 h to mimic liver steatosis (SS), and then
with 10 ng/mL TNF-a for 24 h to mimic the progression to
NASH (SH). Silybin was subsequently incubated for 24 h
(50 umol/L as phytosome complex with vitamin E, Realsil®,
IBI, Italy). The effects of silybin on lipid accumulation and
metabolism, and on indices of oxidative stress and mitochon-
drial dysfunction were evaluated by absorption and fluores-
cence microscopy, Seahorse XF Analyzer assay, quantitative
real-time PCR, Western blot, spectrophotometric and fluorimet-
ric assays.

Results: Silybin significantly reduced lipid accumulation in
NASH cells likely by promoting lipid catabolism and by inhibit-
ing lipogenic pathways. The effects of sylibin were associated
with improved steatotic oxidative imbalance, as demonstrated
by the reduction in free radical content, lipid peroxidation, cata-
lase activity and nuclear factor kappa-B (NF-kB) activation. Sily-
bin had beneficial effects also on some mitochondrial
parameters, such as the electron transport chain and oxidative
phosphorylation, mtDNA defects, and mitochondria number.
Conclusions: Sylibin shows a direct anti-steatotic and anti-oxi-
dant effects in an in vitro model of NASH. This study further elu-
cidates the complex cellular mechanisms of sylibin protection
seen in prior animal and clinical studies.
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Dietary plant polyphenols tune down
hepatosteatosis and atherosclerosis in cellular

models of diseases

F. Baldini*, G. Vecchione*, E. Grasselli*, A. Voci*,

P. Portincasa’, P.F. Ferrari*, B. Aliakbarian®, A.A. Casazza’,
P. Perego* & 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; * Department of Civil, Chemical and
Environmental Engineering, University of Genoa, Italy

Background and aim: Recently, there has been an increasing
interest in potential health benefits of dietary plant polyphenols
(PP). Some PP could prevent/improve obesity and metabolic-
related disorders such as non-alcoholic fatty liver disease
(NAFLD). Olive oil contributes to human health in the Mediter-
ranean area. Although its beneficial effects have historically been
attributed to the monounsaturated oleic acid, also PP can be ben-
eficial bioactive constituents.

Methods: Rat hepatoma (FaO) and human endothelial (HECV)
cells exposed in vitro to oleate/palmitate mixture for 3 h mimic
NAFLD and atherosclerosis, respectively. Lipid-loaded cells
were treated with a polyphenolic extract from olive pomace
(PEOP) or with the single PP of the extract (tyrosol, apigenin,
oleuropein, p-coumaric and caffeic acid) for 24 h. Then, markers
of lipid metabolism were assessed in hepatic cells, peroxisome
proliferator-activated receptors (PPARs) and stearoyl-CoA
desaturase 1 (SCD-1), and markers of inflammation were
assessed in endothelial cells, intercellular adhesion molecule-1
(ICAM-1), nuclear factor kappa-B (NF-kB), nitric oxide (NO)
release and wound-healing rate. Absorption microscopy, quanti-
tative real-time PCR, Western blot, spectrophotometric and flu-
orimetric assays were employed.

Results: PEOP extract exerted a significant lipid-lowering
action in lipid-loaded hepatocytes, but not in endothelial cells.
Markers of fat-induced oxidative stress were significantly
reduced in both cell lines. Distinct effects were observed for
PP composing the PEOP extract.
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Conclusions: The polyphenolic extract ameliorated hepatic
lipid accumulation, through a modulation of lipid metabolism,
especially by stimulation of triglyceride secretion. Moreover,
PEOP was able to rescue the fat-dependent oxidative unbalance
in both hepatic and endothelial cells. Potential applications of
PEOP are anticipated as natural therapeutic agents tuning down
both hepatosteatosis and atherosclerosis.
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Dyspeptic symptoms, gastrointestinal
dysmotility and altered sympathetic function in

chronic alcoholics

A. Di Ciaula*, I. Grattagliano® & P. Portincasa*

*Division of Internal Medicine, Hospital of Bisceglie, Italy;
"Italian College of General Practitioners, Florence, Italy;
“Clinica Medica “A. Murri”, Department of Biomedical
Sciences and Human Oncology, University of Bari, Italy

Background and aim: Acute and chronic alcohol consumption
may affect gastrointestinal functions but a comprehensive and
simultaneous analysis on motility of different gastrointestinal
tracts, dyspeptic symptoms and autonomic neuropathy in
chronic alcoholics is lacking, so far. This study was aimed to
explore these aspects in chronic alcoholics, also considering
the effects of one year-abstinence from alcohol.

Methods: Dyspeptic symptoms (validated questionnaires), gall-
bladder and gastric motility (ultrasonography), oro-cecal transit
time (lactulose H,-breath test), stool form score (indirect marker
of colonic transit) and autonomic neuropathy (sweat spot test for
sympathetic- and Valsalva R-R ratio for parasympathetic func-
tion) were assessed in 136 chronic alcoholics and 132 healthy
controls. In a subgroup of 39 patients the tests were repeated
after one year abstinence.

Results: Chronic alcoholics had higher dyspeptic scores,
delayed postprandial gastric emptying (i.e. increased half-emp-
tying time) and longer oro-cecal transit time but faster gallblad-
der emptying with slightly accelerated colonic transit, as
compared with controls. In patients, postprandial fullness was
associated with impaired gastric emptying. Altered sympa-
thetic- but not parasympathetic autonomic function was present.
Upper endoscopy was positive (mild esophagitis/gastritis) in
27% of cases but all explored indices were similar in patients
with normal or abnormal endoscopy.

Dyspeptic symptoms and functional alterations of gastric

emptying and oro-cecal transit tests were still present after
one-year abstinence, whereas gallbladder motility, stool form
score and sympathetic function improved.
Conclusions: Chronic alcoholics exhibit combined presence of
dyspeptic symptoms, impaired motility at different levels of
the gastrointestinal tract and altered sympathetic function. Only
few of these abnormalities improve after one year of abstinence
from alcohol.
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Melanin produced by yeast Pseudonadsoniella
brunnea as novel therapeutics agents in

NAFLD/NASH management

Y. Chyzhanska*, T. Falalyeyeva*, N. Kobyliak',

N. Chyzhanska®, T. Beregova* & L. Ostapchenko*

*Taras Shevchenko National University of Kyiv, Ukraine;
7‘Bogomolets National Medical University; ‘Poltava State
Agrarian Academy

Antioxidant therapy is necessary for successful treatment of the
liver injury. We have paid attention to Melanin (M) produced by
yeast Pseudonadsoniella brunnea as novel antioxidant and anti-
inflammatory agents with low toxicity. In current study we
aimed to investigate the preventive effect of M on the monoso-
dium glutamate (MSG) induced NAFLD model in rats.

The study was carried out on 45 Wistar rats. 3 groups: intact,
MSG- and MSG+ M (n = 15 in each group). Newborn rats of
MSG- and MSG+ M groups were administered with MSG
(4 mg/g) at 2nd-10th days of life. Since the age of 1 month, rats
of MSG-group were treated with water (0-25 mL/100 g), rats of
MSG+M groups—with M (1 mg/kg) dissolved in water. Introduc-
tion had been performed intermittently (2-week courses alter-
nated with 2-week breaks) for 3 months. In 4-month rats
anthropometrical parameters and VAT mass were estimated. To
assess morphological changes in liver we used NAS (NAFLD
activity score). Lipid extraction from liver was performed accord-
ing to Folch. The content of interleukins were measured by ELISA.

We found significantly lower total score, degree of steatosis
and manifestation of lobular inflammation due to NAFLD activ-
ity score in MSG+M group compared to MSG-obesity. NASH we
confirmed only in 33% of rats with MSG-obesity that was signif-
icantly higher than after M (6-7%) administration (P = 0-033). M
administration reduce total lipids and triglycerides content in
liver approximately by 22-25% (P <0-001) and amount of visceral
fat on 40% (P < 0-001) as compared to MSG-obesity group. M
reduced the content of IL-1f in rat serum and restored the level
of anti-inflammatory cytokines (IL-10, TGF-p) to the control val-
ues.

Thus, the administration of M can prevent development of
NAFLD/NASH in rats with MSG-induced obesity and can be
considered as possible novel therapeutic agents but further stud-
ies to confirm its action needed.
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Metabolic and vascular impact of a pre-surgery

ketogenic diet in morbid obese patients

E.N. Migliola*, G. Daviddi*, P. Labate*, T. Paganelli’,

M.A. Ricci*, S. De Vuono*, L. Calzini*, A.R. Roscini*,

D. Siepi* & G. Lupattelli*

*Internal Medicine, Department of Medicine, “Santa Maria
della Misericordia” Hospital, University of Perugia, Italy;
’General and Emergency Surgical Department, Santa Maria
della Misericordia Hospital, University of Perugia, Perugia,
Italy

Background and aims: The “Very Low Carbohydrate Keto-
genic Diet” (VLCKD), often used in pre- bariatric surgery, can
be effective in the treatment of obesity. This is due to effect of
reduction in lipid layer engravement and reduction in hepatic
steatosis. The main purpose of this study is to investigate the
anthropometric and metabolic changes after VLCKD, particu-
larly glico-lipidic pattern, the grading of liver steatosis and flow
mediated vasodilation (FMV).
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Methods: Thirty-seven obese patients with BMI 45 + 9 kg/m?
were enrolled in the study and submitted to a VLCKD
(< 800 kcal, and a daily carbohydrate intake < 50 g) for approx-
imately 3 weeks before the bariatric surgery. At the baseline and
after 3 weeks the following parameters were evaluated: body
mass index (BMI), blood pressure, glycemia, insulinemia,
HOMA-IR, lipid pattern, GOT, GPT, yGT; FMV, visceral fat area
(VFA), and liver steatosis (these all measured by ultrasonogra-
phy).

Results: Patients showed a significant reduction in BMI (45-9 to
43.8 kg/m? P = 0-012). Notably there was a decline of the vis-
ceral fat area from 258 + 76 cm® to 230 + 77 cm? (P = 0-000).
Metabolic parameters improved with the reduction of glycemia
(P =0-009), insulin (P = 0-007), HOMA index (P = 0-003),
triglycerides (P = 0-003), LDL cholesterol (P = 0-000); also, yGT
were reduced from 42 4+ 36 to 27 + 15 U/L (P = 0-001). An
improvement in the grading of liver steatosis was also observed
(P = 0-001). Nevertheless, HDL-C showed a significant reduc-
tion (P =0-001) and mean FMV values did not improve
(12 £ 6 to 12 & 5 %), although a significant increase in FMV val-
ues was observed in those patients with higher insulin values.

Conclusion: VLCKD demonstrated clear benefits in terms of
anthropometric and metabolic parameters; the major vascular
benefit seems to emerge in those with a worse metabolic pattern,
but further studies are needed to investigate the role of VLCKD
on endothelial vasoactivity.

P1.12

G protein-coupled receptor 30 (GPR30), a novel
estrogen receptor, plays an independent role in
the pathogenesis of estrogen-induced

cholesterol gallstones in female mice

H.H. Wang*, O. de Bari*, P. Portincasa’ & D.Q. Wang*
*Saint Louis University School of Medicine, United States of
America; 7"Universil‘y of Bari Medical School, Italy

Background: Gallstone prevalence is significantly higher in
women than in men. The classical estrogen receptor o (ERa),
but not ERB, in the liver plays a critical role in estrogen-induced
gallstones in female mice. Understanding the molecular mecha-
nisms underlying the lithogenic role of estrogen in gallstone for-
mation became more complicated with the identification of
GPR30 as a new gallstone gene Lith18. Our aim was to explore
whether GPR30 produces an independent lithogenic action, or
works in conjunction with ERo, to promote estrogen-induced
gallstones in female mice.

Methods: The biliary and gallstone phenotypes were investi-
gated by physical-chemical methods in ovariectomized (OVX)
female GPR30“/?, ERo (-/-), and WT mice intramuscularly
injected daily with the potent GPR30-selective agonist G-1 at 0
or 200 ng/day and fed a lithogenic diet for 8 weeks.

Results: GPR30 activation by G-1 enhanced cholelithogenesis
by suppressing cholesterol 7a-hydroxylase (CYP7A1), the rate-
limiting enzyme for the classical pathway of bile salt synthesis.
This abnormality led to biliary cholesterol hypersecretion
associated with reduced bile salt secretion, causing cholesterol-
supersaturated bile and accelerating cholesterol crystallization.
Gallstone prevalence was 80% in OVX ERa (-/-) and WT mice
treated with G-1 compared to 10% in OVX WT mice receiving
no G-1. Moreover, G-1 treatment did not influence gallstone for-
mation in OVX GPR30 (-/-) mice. G-1 treatment increased
expression of the epidermal growth factor receptor (EGFR)
and reduced expression of liver receptor homolog-1 (LRH-1),
coupled with decreased expression of CYP7A1l in OVX ERa

(-/-) and WT, but not GPR30 (-/-) mice. In vitro studies using
cultured primary hepatocytes isolated from ERa (-/-) and WT
mice showed that when EGFR was inhibited by AG1478, a
highly potent EGFR kinase inhibitor, expression of CYP7A1
was unchanged even though GPR30 was activated by G-1.
Conclusions: GPR30 plays an independent role in the patho-
genesis of estrogen-induced gallstones in female mice.

P1.13

Clinical, cytological and histological profile of a
large cohort of patients with thyroid nodule
living in Apulia

F. Minerva*, L. Bonfrate*, M. Noviello*, G. Renzullif,

A. Gurrado?, M. Testini* & P. Portincasa*

*Department of Biomedical Sciences and Human Oncology,
Clinica Medica “A. Murri”, University of Bari Medical School,
Italy; "Department of Anatomic Pathology, A. Moro
University of Bari, Italy; * Unit of Endocrine, Digestive, and
Emergency Surgery, Department of Biomedical Sciences and
Human Oncology, University of Bari Medical School, Italy

Background and aims: Thyroid nodules are very common in
the general population. The diagnostic approach includes the
ultrasound examination (US) for detecting features of suspicion
of malignancy. However, only the Fine-needle aspiration biopsy
(FNAB) might discriminate between benign and malignant dis-
ease for selecting patients undergoing surgery. The aim of our
study was to profile a large cohort of patients with thyroid nod-
ules according to their ultrasonographic, cytological and histo-
logical features.

Methods: In a tertiary referral center, from January 2016 to
November 2016, 1066 consecutive subjects ( M:F = 262:804, age
51 years £ 0-4 SE) with solitary and multiple thyroid nodules
underwent clinical evaluation, US examination, US-guided
FNAB, and surgery when appropriate.

Results: According to sonographic patterns, 18/1066 showed
high suspicion of malignancy, 633/1066 intermediate suspicion,
396/1066 with low suspicion, 19/1066 benign. According to
ATA 2015 guidelines, 373/1066 subjects (35%) (18 with high sus-
picion, 280 with intermediate, and 75 with low) performed
FNAB. According to cytological results, 22 (6%) were TIRI;
209 (56%) TIR2; 104 (28%) TIR3 (TIR3A = 62, TIR3B = 42); 14
(4%) TIR4; 24 (6%) TIR5. Based on clinical, US and FNAB fea-
tures, 127 subjects underwent surgery. Thyroid cancer was
found in 56% of surgical patients. According to the overall sub-
jects, prevalence of cancer was 12%.

Conclusion: US-guided FNAB has a high accuracy in detecting
suspicion patterns and influences clinical decisions in managing
patients. However, the high prevalence of nodules with undeter-
mined significance (TIR3) means that it is necessary to use addi-
tional techniques in order to avoid unnecessary surgeries.

P1.14
Therapy with synbiotic “OPEFERA"” prevents

the development of experimental obesity
T. Falalyeyeva, O. Tsyryuk, T. Beregova & L. Ostapchenko
Taras Shevchenko National University of Kyiv, Ukraine

The search of new non-toxic drugs for preventing the develop-
ment of obesity is the most important challenge of modern
science. The question about impact of probiotics and prebiotics
on fat metabolism and obesity is being actively debated in the
scientific literature. So the aim of the study was to investigate
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the effect of synbiotic “OPEFERA” (SO) on development of
experimental obesity.

The study was carried out on 36 white rats, that were divided
into 6 groups (I-III — males, IV-VI — females). I and IV groups
were intact control (4-month old). Newborn rats of groups II
and IIT s.c. in volume 8 pL/g were administered a saline or
monosodium glutamate (MSG) (4 mg/g) at 2-10 days of life.
Since the age of 1 month, rats of III and V group had been
injected with water, rats III and VI groups - SO (World Medi-
cine) in a dose of 194 x 10° KOE+2:9 mg/inulin. Introduction
had been performed with 2-week course for 3 months.

In male rats, there were more pronounced changes - body
weight and visceral fat exceeded benchmarks in 3 and 5
(P < 0-001) times, respectively. Body weight and visceral fat of
female rats in group III was higher by 125% and 338%
(P < 0-001), respectively. It was established that under condition
of obesity caused by the introduction of MSG, the level of adipo-
nectin in serum decreased in male rats by 59% and 23%
(P <0:05) in females compared with intact rats. The use of SO
therapy led to recovery of adiponectin level: its concentration
in serum grew in 1.9 times in males and in 1-4 times (P < 0-05)
in females which were treated with probiotic compared with rats
injected with placebo.

Thus, the introduction of SO increased adiponectin levels in
animals injected with MSG, that shows the effectiveness of pro-
biotic therapy for the prevention of obesity.

P1.15

Genetically modified with HGF and FGF-4 genes
hepatic stellate cells enhances transplanted
cells repopulation in rat liver after acute liver

damage

E.l. Zaikina, A.K. Shafigullina, A.A. Titova, G.R. Burganova,
M.O. Mavlikeev, G.O. Pevnev, M.A. Titova, E.E. Garanina,
A.A. Rizvanov, A.A. Gumerova & A. Kiyasov

Institute of Fundamental Medicine and Biology, KFU,
Russian Federation

Cell therapies, which are based on using regional stem cells for
disease treatment, are under active development. In recent years
hepatic stellate cells (HSC) are considered to be hepatic stem
cells. Furthermore, genetic modification of cells is considered
as an approach that could increase the therapeutic potential of
transplanted cells.

We aimed to study the role of genetically modified HSCs (gm-
HSCs) on liver regeneration after transplantation into the rats
after partial hepatectomy (PH) — classical model of acute liver
damage. Genetic modification of HSC was carried out by using
adenoviral vector, which contained hepatocyte and fibroblast
growth factors (HGF, FGF-4) and red fluorescent protein
(RFP). Gm-HSCs were injected into rat portal vein during the
PH (experimental group, EG). Control group (CG) of animals
received the same cells without PH. The animals were sacrificed
on1,3,5,7, 14, 28 days after the HSCs transplantation. Paraffin
slices were stained by immunohistochemistry with antibodies to
RFP, HGF, FGF-4, desmin — HSC marker and a-SMA — myofi-
broblast marker.

RFP, HGF and FGF-4 expression were detected in both groups
even at first days after transplantation: small oval-shaped and
hepatocyte-like cells were observed near the portal tracts. Max-
imal number of such cells was found on the 5" day after trans-
plantation in both groups, but in the EG average number of cells
was higher. Coincidently, the intensity and quickness of hepato-
cyte repopulation in liver were higher in the EG. Number of

desmin-+cells increased more in the EG. In both groups a-SMA
+cells were not detected. It is interesting that the number of
RFP+cells was much more than we observed earlier after native
HSCs transplantation.

We conclude that gm-HSCs save their viability after trans-
plantation into the rat after PH, migrate, integrate into the dam-
aged liver parenchyma and increase hepatocyte repopulation
without the risk of liver fibrosis.

P1.16

A case of rare pancreatic lesions: groove
pancreatitis

A. Gesualdo, M. Noviello, F. Minerva, L. Bonfrate &

P. Portincasa

Clinica Medica A. Murri, Department of Biomedical Sciences
and Human Oncology, University of Bari Aldo Moro Medical
School, Bari, Italy

Groove pancreatitis is a rare cause of chronic pancreatitis that
affects the groove area (i.e., the anatomic space between the head
of pancreas, duodenum and common bile duct). The lesion can
mimic or coexist with pancreatic carcinoma, and is still a diag-
nostic challenge for clinicians. We describe a case of a 43 year
old man with recurrent epigastric pain and weight loss (7 kg)
in the last 6 months. The medical history included hiatal hernia
and gastroesophageal reflux disease. No alcohol abuse was
recorded (daily alcohol assumption 15 g). Bioumoral tests were
normal. A prior abdominal ultrasonography suggested a mass of
the pancreatic head; abdominal CT revealed dishomogeneity
and increased volume and a 3 cm hypodense area of the pancre-
atic head. PET TC showed moderate increase of glucose metabo-
lism at the head of the pancreas associated with hypermetabolic
lymphadenopathy. The abdominal MR revealed cystic struc-
tures in the space between duodenum and pancreas, and duode-
nal wall thickening. An endoscopic ultrasonography with
biopsy was performed, and histology diagnosed a picture of
chronic pancreatitis. A final diagnosis of groove pancreatitis
was made and the patient was treated conservatively. Conclu-
sion: groove pancreatitis should be considered in the differential
diagnosis of patients presenting with pancreatic head lesions.
The diagnosis requires a complete workup to correctly manage
this rare condition.

P1.17
A novel cellular model to study the combined
actions of fructose and fatty acids in inducing a

steatohepatitis condition

E. Grasselli*, I. Demori*, G. Vecchione*, P.J. Oliveira®,

V.A. Sardao’, F. Baldini*, A. Voci*, P. Portincasa* &

L. Vergani*

*DISTAV, Department of Earth, Environment and Life
Sciences, University of Genova, Italy; "CNC-Center for
Neuroscience and Cellular Biology, Biocant Park, University
of Coimbra, Portugal; * Department of Biomedical Sciences
and Human Oncology, Medical School, University of Bari,
Italy

Background and aim: Fructose is widely employed as sugar
additive in processed foods and beverages. Excess dietary fruc-
tose is acknowledged as a leading cause of dyslipidemia, insulin
resistance, obesity, liver steatosis. Clinical and animal studies
point to the close relationship between excessive fructose con-
sumption and non-alcoholic fatty liver disease (NAFLD). We
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developed a cellular liver model to study the combined effects of
fructose and fatty acids (FAs) on lipid metabolism and to further
dissect subtle and complex pathogenetic mechanisms at the
heart of the deleterious effect of excessive fructose consumption.
Methods: Hepatoma FaO cells were exposed to 5-5 mM fruc-
tose for 72 h and then to 075 mM oleate/palmitate for 3 h.
We verified cell viability (resazurin and sulforhodamine B-SRB
assays), lipid accumulation (intracellular triacylglycerol quantifi-
cation and neutral lipid staining), and cellular apoptosis (cas-
pase 3-like activity). The effects of fructose and FAs either
alone or combined on lipid metabolism, and on indices of oxida-
tive stress were also evaluated (spectrophotometric assays and
quantitative real-time PCR).

Results: Fructose/FA combination exacerbated the reduced cell
viability associated to the fructose treatment and increased cellu-
lar apoptosis. Also the expression of NAFLD markers such as
the adipose differentiation-related protein (ADRP), the peroxi-
some proliferator-activated receptor y (PPARY), the IkB kinase
B interacting protein (IkBip) and the interleukin-1p (IL-1B) was
increased when cells were exposed to Fructose/FA combination.
Similar effects of Fructose/FA combination were observed in
terms of oxidative stress.

Conclusions: Liver steatosis in vitro is greatly worsened by the
combination of fructose and FAs and this approach steers the
process in the direction of the inflammatory steatohepatitis.
Our cellular model allows to study the potentially deleterious
steatogenic effects of dietary fructose and provides the basis to
test the protective effect of endogenous and exogenous com-
pounds.

P1.18
Crosstalk between hyperglycemia and

inflammation in acute pancreatitis
S. Chooklin, B. Pidhirnyy & S. Chuklin
Regional Clinical Hospital, Lviv, Ukraine

Background: Pancreatic inflammation results in destruction of
pancreatic islet with loss of B-cells. However, the pathogenesis
of hypeglycemia in acute pancreatitis (AP) is still unknown.
Purpose the investigation is determining the level of glucose
in the blood serum of AP patients with and its relationship with
markers of inflammation.
Materials and methods: We examined 66 patients with acute
pancreatitis. According to the international classification in 10
patients we diagnosed the mild AP, in 24 patients the moderate
AP, and in 32 patients the severe AP. We determined the glucose
level, indicators of inflammation.
Results: In acute pancreatitis patients was shown a direct corre-
lation between hyperglycemic state in the blood serum with con-
centration of interleukin 2 (F = 8-5386, P = 0-00480), interleukin
6 (F = 7-2821, P = 0-00890), tumor necrosis factor o (F = 6-8345,
P =0-01114), C reactive protein (F = 5-5902, P = 0-02111). The
level of glucose in the blood serum significantly increased with
increasing concentrations of interleukin 2 (R = 0-247179,
P = 0-045405).
Conclusions: Acute pancreatitis is characterized by local and
systemic inflammation, which leads to metabolic dysfunction.
In the pathogenesis of hyperglycemia plays an important role
increased synthesis of proinflammatory cytokines and C reactive
protein.

P1.19

Pharmacological correction by novel molecule
agents prevents development of experimental
obesity in rats induced of monosodium

glutamate

V.V. Konopelniuk, T. Falalyeyeva, O. Tsyryuk, A. Boyko,
V. Arkhipov, Y. Moroz & L. Ostapchenko

Taras Shevchenko National University of Kyiv, Ukraine

Today the prevalence of obesity continues to increase that pro-
vides challenge to scientists. Obesity is strongly associated with
systemic inflammation and with oxidative stress. Remains a
demand for distinct, safe, and effective treatments for obesity,
with the current therapies often associated with side effects. Free
fatty acid receptors are now regarded as targets for novel drugs
for the treatment of metabolic syndromes because they are acti-
vated by FFAs.

We included newborn 18 male rats and divided to 3 groups of
6 animals each. Rats of group 1 - newborns rats of control group
were administered with saline subcutaneously (s.c.) in the vol-
ume of 8 mL/g at 2nd, 4th, 6th, 8th and 10th postnatal days.
Rats of group 2 and 3 - newborns rats of MSG-group and
MSG + 756822977 group received a solution of MSG (4-0 mg/
g of body weight) s.c. at 2nd, 4th, 6th, 8th and 10th postnatal
days. MSG + 756822977 group received aqueous solution of
756822977 in dose 25 mg/kg at volume 1 mL/kg per os (p.o.)
during 7 days. MSG-group respectively received 1 mL/kg of
water (p.o.). In 4-month rats anthropometrical parameters and
VAT mass were estimated.

In 4-month rats we diagnosed the changes of the anthropo-
metrical parameters (body weight, BMI, Lee index) and signifi-
cant increase of fat mass (subcutaneous, gonadal, visceral
adipose tissue) that suggest development of visceral obesity.
The introduction of 7256822977 prevents MSG-induced obesity
in rats obesity that was confirmed by reduction of index Lee
and body mass index. It was established that 756822977
decreased index Lee by 7,2% (P < 0-01) and body mass index
by 17:7% (P < 0-01) compared with MSG-group rats. The intro-
duction of Z56822977 decreased the subcutaneous and visceral
adipose tissue by 49,1% (P < 0-01) and 55% (P < 0-01) compared
with MSG-group. Thus, the introduction of Z56822977 prevents
MSG-induced obesity.

P1.20
Melatonin prevents the systemic and cerebral

alterations induced by high-fructose intake

J.C. Bermejo-Millo, M.R.M. Guimaraes, M. Garcia-Macia,
S. Rodriguez-Gonzaélez, B. de Luxan-Delgado, B. Caballero,
I. Vega-Naredo & A. Coto-Montes

Department of Morphology and Cell Biology, University of
Oviedo, Oviedo, Spain

Background: Since excessive fructose consumption is an impor-
tant factor for the development of diseases such as obesity, meta-
bolic syndrome, diabetes and even neurodegenerative diseases,
in this study we evaluated blood biochemical parameters
together with the expression of some neurodegenerative mark-
ers in brains from Syrian hamsters fed with a high-fructose diet.
In addition, we also analyzed the possible beneficial effects of a
treatment with melatonin.

Material and methods: Sixteen male Syrian hamsters, 6-week-
old, were divided into four groups that were fed for 10 weeks
with normal diet; normal diet + melatonin (daily dose of
500 nug/kg body weight); high-fructose diet and high-fructose
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diet + melatonin. We measured blood biochemical parameters
(glucose, insulin, LDL cholesterol, HDL cholesterol and uric
acid) and brain protein levels of a-synuclein and tau phosphory-
lation by immunoblotting.

Results: Animals fed with excessive fructose showed higher
levels of blood glucose, LDL and uric acid without appreciating
significant differences in insulin and HDL levels than those fed
with normal diet. In addition, although o-synuclein expression
was similar among brains from animals with both types of diets,
we found an accumulation of tau phosphorylation in animals
fed with high-fructose. Melatonin was able to reduce LDL, uric
acid and glucose to levels found in hamsters fed with normal
diet by increasing insulin concentrations and it was also able
to reduce tau phosphorylation.

Conclusion: This study suggests a risk of high fructose con-
sumption for the development of insulin resistance and early
neurodegenerative changes. Melatonin is able to counteract
harmful effects of this kind of diet and protect the organism at
brain and systemic levels.

Acknowledgements: Instituto de Salud Carlos III - Spanish
Ministry of Economy and Competitiveness (FISS-14-PI113/
02741) and Government of the Principality of Asturias PCTI
(GRUPIN14-071).
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Melanin toxic effects on the embryos

N. Medvedieva, L. Stepanova, I. Prybytko, O. Voronina,

T. Beregova & L. Ostapchenko

Taras Shevchenko National University of Kyiv, Kyiv, Ukraine,
Ukraine

Melanins” nanoparticles, which are produced by Pseudonad-
soniella brunnea, have antimicrobial, antioxidant and anti-inflam-
matory properties. It was shown that Melanin obtains
preventive and therapeutic effects on the development of ero-
sive/ulcerative lesions in the gastric mucosa. We confirmed that
gels/creams based on Melanin demonstrate wound healing
properties. Main idea is to create new dermatropic drug. One
of the first step is to conduct preclinical investigations.

Aim: To investigate the embryotoxicity of Melanin.

Materials and methods: The study was carried out on white
nonlinear rats. To study the influence of Melanin on early
embryo development (EED) before implantation 3 group were
created: 1 — control, 2 — therapeutic dose (TD) (0-3 mg/kg
diluted in tap water 100 ul/100 g, per 0s), 3 — 10 times - therapeu-
tic dose (10*TD) (3 mg/kg diluted in same way) in all these
group preparation was injected 1% — 6" day of pregnancy. Rats
were treated 6™ — 16™ of pregnancy with the same 3 dose group,
as shown above, to investigate changes in embryo-fetal develop-
ment (EFD). To detect estrous cycle phases, to registrat first day
of pregnancy the vaginal smears were used. Females were sacri-
ficed on 20" day of gestation and different mortalities, internal
organs, skeleton were studied.

Results: Administration of Melanin at TD both, during EED
and EFD study, caused no changes at any kind of mortality,
organ and skeleton development compare to control group. It
was shown that 10*TD injection from 1% till 6 day of pregnancy
decreased mortality before implantation and total mortality
compare to control. After EFD study was concluded that
10*TD decreased mortality after implantation and total mortal-
ity compare to control.

Conclusion: Melanin does not possess toxic effects on the
embryos while its administration at different periods of gesta-
tion and even at some dose may decrease mortality of embryos.

P1.22

Metabolic targets of potential clinical
significance in liver cancer

Z. Nwosu

Department of Medicine Il, Molecular Hepatology Section,
Medical Faculty Mannheim, University of Heidelberg

Introduction: Metabolic alteration is a crucial cancer hallmark,
which enables their sustained survival and proliferation. In liver
cancer — most of which are hepatocellular carcinoma (HCC) —
the extent, relevance and mediators of altered metabolism are
largely unknown. We aimed to identify metabolic gene alter-
ations that characterize HCC.

Methods: We studied the expression pattern of metabolic genes
in clinical HCC microarray using bioinformatics resources,
including Gene Set Enrichment Analysis software (GSEA), Data-
base for Annotation, Visualization and Integrated Discovery
(DAVID), and platforms such as cBioPortal and Oncomine. Fur-
thermore, we performed gene functional annotation to predict
metabolic pathways mostly altered in HCC. The expression of
selected genes, as well as the consequence of inhibiting meta-
bolic pathways, was subsequently analyzed in HCC cell lines
using quantitative PCR and functional assays respectively.
Results: We found that the topmost downregulated metabolic
genes include organic anion transporter of bilirubin (SLCO1B3);
cytochrome P450 3A4 (CYP3A4), fructose 1,6 bisphosphatase
(FBP1) and liver isoform of glutaminase 2 (GLS2), while those
in the wupregulated category include retinal reductase
(AKR1B10), transketolase (TKT), squalene epoxidase (SQLE),
ATP citrate lyase (ACLY), thymidylate synthetase (TYMS) and
muscle isoform of pyruvate kinase (PKM2). Pathway analysis
revealed metabolic alterations that consistently feature in
HCC, notably the downregulation of genes in xenobiotics/drug
metabolism, gluconeogenesis and fatty acid metabolism, and the
upregulation of genes in high energy-yielding pathways such as
glycolysis, pentose phosphate pathway and nucleotide biosyn-
thesis.

Conclusion: Our study has revealed metabolic gene alterations
and specific targets for further investigation as potential clinical
biomarkers or therapeutic targets in HCC.

P1.23
Gestational diabesity as long-term negative
predictive factor for the descendants —

experimental model

D.-E. Comandasu*, M. Mohora’, B. Virgolici’, D. Lixandru®,
C. Mehedintu*, C. Berceanu*, M. Cirstoiu* & E. Bratila*
*”Carol Davila” University of Medicine and Pharmacy,
Obstetrics-Gynecology Department, Bucharest, Romania;
"Quot; Carol Davila” University of Medicine and Pharmacy,
Biochemistry Department, Bucharest, Romania; * Craiova
University of Medicine and Pharmacy, Obstetrics-
Gynecology Department, Craiova, Romania

Aim: We designed an animal model using pregnant Wistar rats
to prove whether maternal diabesity has long-term implications
on descendants prognosis. Diabesity was defined as combina-
tion of obesity and impaired glucose tolerance, generating mul-
tiple metabolic disorders. Material and method: We used 30 rats
weighing between 200-250 grams to whom we induced obesity
was by high-fat, high-calorie food intake. During gestation half
of them received normal diet as controls, while the others con-
tinued the fat diet. Serum glucose and lipids, lipid peroxidation
and antioxidant levels (malonyldialdehyde, thiols, glutathione

© 2017 The Authors. European Journal of Clinical Investigation © 2017 Stichting European Society for Clinical Investigation Journal Foundation

European Journal of Clinical Investigation, 47 (Suppl. 1), 87-178



from maternal serum and placental homogenates) and placental
histopathology were assessed. The female descendants of these
rats were also bred and their pregnancies and offspring were
analyzed.

Results: Glycemia and serum lipids values (cholesterol, total
lipids, LDL lipids, triglycerides) were significantly higher in
the group with fat diet versus control. These results positively
correlated with high peroxidation levels measured by malonyl-
dialdehyde and total thiols and low antioxidant levels of glu-
tathione from maternal serum and placental homogenates.
Placental microscopic analysis showed dysplastic epithelial
and mesoderm cells in the yolk sac, a higher density of inflam-
matory cells and congested vessels with thrombotic areas and
glycogen trophoblast deposits in the fat group.

Discussions: The descendants of the obesogenic diet rats
weighed significantly more at birth and 72% became obese as
adults compared to 41% in the control group. Diabesity was
studied as risk factor in the female offspring exposed to high
fat diet as second generation of rats and confirmed the fact that
their descendants showed the same metabolic alterations.
Conclusions: In conclusion our experiment proves that in utero
exposure to maternal diabesity is a risk factor for programming
fetal carbohydrate and lipid metabolism disorders and adverse
metabolic phenotypic in adult life. Gestational diabesity is a neg-
ative long-term prognostic factor, affecting subsequent genera-
tions.

P1.24

Severe lysosomal ACID lipase deficiency in a
greek child homozygous for a novel splicing
mutation of the lipa gene

L. Pisciotta*, R. Fresa*, H. Michelakakis®, L. Lycopoulou?,

S. Calandra® & S. Bertolini*

*Department of Internal Medicine, University of Genoa, Italy;
"Department of Enzymology and Cellular Function, Institute
of Child Health and c1st Department of Pediatrics, University
of Athens; * Agia Sofia Children’s Hospital, Athens, Greece;
¥Department of Biomedical, Metabolic and Neural Sciences,
University of Modena and Reggio Emilia, Italy

Lysosomal Acid Lipase (LAL) is a key enzyme which hydrolyzes
cholesteryl esters and triglycerides from apoB containing
lipoproteins internalized via receptor-mediated endocytosis into
the cells, including hepatocytes. LAL-deficiency is associated
with a large variability of the phenotypic expression, from
neonatal lethal form due to complete absence of LAL activity,
to forms detectable in infancy, adolescence or adult life with
variable residual enzymatic activity. Clinical characteristics are
hepatic steatosis, evolving in fibrosis and micronodular cirrho-
sis, hyperlipidemia and premature atherosclerosis. Here we
report the clinical and genetic features of a novel case of severe
LAL deficiency which allows a minimal residual activity, at least
in the liver. The patient was a Greek boy with hepatomegaly and
elevated transaminases at one year of age. At three years of age a
liver biopsy showed panlobular steatosis and F-2 fibrosis. At six
years elastography documented F-3 grade of fibrosis (kPa 12-5).
Over the last years the biochemical blood parameters were:
cholesterol 6-98 4 0-73, LDL chol. 5-54 + 0-83, HDL chol.
0-88 + 0-10,  triglycerides  1.28 + 0-34 mmol/L;  apoA-I
101-7 £ 8-4, apoB 160-0 £ 10-9 mg/dl; AST 70-5 &+ 11.9, ALT
87-5 +29-7, GGT 17-2 £ 1.3 IU/L. LAL activity in peripheral
blood leukocytes resulted 0-0 nmol/mg protein/min in the pro-
band, 16 nmol/mg protein/min in his father, 10-2 nmol/mg
protein/min in his mother and 33 nmol/mg protein/min in

his 4-year old healthy brother (18:7-40-0 nmol/mg protein/
min in controls). The sequencing of the LIPA gene showed an
homozygous A > C substitution in the third nucleotide of intron
3(c.229 + 3C/CQ), his parents were heterozygous (c.229 + 3A/C)
and the brother homozygous for the wild type nucleotide
(c.229 + 3A/A). The in silico analysis tools predicted that this
intronic variant affects the donor splice site and probably causes
the retention of intron 3. However, in view of the phenotypic
expression, although severe, we can suppose that the mutation
allows a minimal quote of normally spliced mRNA.

P1.25

Phenotypic expression and genotype analysis of
eleven patients with cholesteryl ester storage
disease and identification of a novel lipa gene

variant

L. Pisciotta*, G. Tozzi®, L. Travaglinif, R. Taurisano,
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Pediatric Hospital Giovanni XXIll, O.U. Metabolic and
Genetic Diseases, Bari, Italy; **IRCCS Institute Giannina
Gaslini, Department of Pediatrics, Unit of Rare Diseases,
Genoa, Italy; " Pediatric Department, Hospital Papa Giovanni
XXIll, Bergamo, Italy; * Department of Enzymology and
Cellular Function, Institute of Child Health, National and
Kapodistrian University of Athens; **Department of
Pediatrics, “P. & A. Kyriakou” Children’s Hospital, Athens,
Greece; "Department of Biomedical, Metabolic and Neural
Sciences, University of Modena and Reggio Emilia, Italy

Background: Cholesteryl ester storage disease (CESD) is a
recessive disorder due to a defect of Lysosomal Acid Lipase
(LAL) that hydrolyses cholesteryl esters and triglycerides
derived from internalized apoB containing lipoproteins. The dis-
ease is characterized by a multi-organ involvement including
liver, spleen, intestine and cardiovascular system.

Objective: Aim of the study was the characterization of clinical
and molecular features of 11 (10 unrelated) previously unre-
ported CESD patients.

Methods: Data collected included clinical and laboratory inves-
tigations, liver imaging, liver biopsy, the response to lipid-low-
ering medications or liver transplantation and LIPA gene
analysis.

Results: CESD was suspected in infancy (4-9 + 3-5 years) for
the presence of: (i) hepatomegaly; (ii) elevated serum transami-
nases; (iii) hypercholesterolemia, and was confirmed by liver
biopsy/imaging and LAL assay. Mean follow up period was
7-6 years. Patients treated with statins with or without ezetimibe
showed 31% reduction of plasma LDL-cholesterol. This treat-
ment was not associated with a tangible effect on the progres-
sion of liver damage. The common ¢.894G > A variant was
identified either in homozygosity (1 =4) or compound
heterozygosity (n = 4). We identified four previously reported
missense variants: p.(Thr288Ile) in homozygosity and p.(His295-
Tyr), p.(Gly342Arg), and p.(Leu294Ser) in compound
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heterozygosity. Two patients were carriers of p.(Asp345Asn), a
novel variant affecting the LAL catalytic triad. The p.(Thr288Ile),
p-(His295Tyr) and p.(Asp345Asn) have been found so far only in
Italian patients from restricted geographical areas.
Conclusions: This study provides additional data on the clini-
cal and molecular features of CESD patients and describes a
novel variant affecting LAL catalytic site.

P1.26

Organoleptic profile of two almond varieties in
subjects living in Apulia: a clue to
Mediterranean diet?

G. Diella*, M.P. Lorusso', G. Caggiano*, P. Trerotoli¥,

M.T. Montagna* & P. Portincasa’

*Section of Hygiene, Department of Biomedical Sciences
and Human Oncology, “Aldo Moro” University of Bari, Italy;
’Clinica Medica “A. Murri”, Department of Biomedical
Sciences and Human Oncology, “Aldo Moro” University of
Bari, Italy

Background and aim: Almond is the edible seed of the Prunus
amygdalus tree. As nuts, almonds in southern Italy are a popular
component of the “rural” Mediterranean diet and are enriched
in fat (=55%, mainly [39-4%] monounsaturated fatty acids
MUFA), vit. E, Mg, Cu, P, fibers, riboflavin, proteins, phenols
and polyphenols. The beneficial effects of almonds on human
health include the modulation of risk factors linked to diabetes
and cardiovascular disease. Almond consumption is associated
with lower serum levels of cholesterol and triglycerides due to
content in polyunsaturated fatty acids, and with enhanced resis-
tance of LDL against oxidation due to bioavailable vit. E. We
tested if the organoleptic perception of almonds was influenced
by varieties, age, and body weight.

Methods: We studied 13 lean (BMI < 24.9 kg/cm?, age 18-
65 yrs), 8 obese (BMI > 30 kg/cm?) adults and 10 lean elderly
(> 65 yrs) subjects ingesting 2 varieties in a random and blind
fashion: the imported Californian (Carmel) and the local Toritto
(Filippo Cea) almonds (N =5 of each =5 g ~ 2.5 g fat). Fasting
subjects scored for olfactory, taste, chewing and visual percep-
tions on a 0-10 cm Visual Analogue Scale (VAS). Before each test
the mouth was rinsed with 150 mL water. Drinking or smoking
was prohibited 2 hr before the test.

Results: Lean adult subjects perceived significantly differently
(0-001 < P < 0-04). Toritto almond yielded significantly lower
VAS scores than Californian almond for olfactory (3-7 + 0-5 vs.
5.0 £ 0-6 cm), taste (51 £0-3 wvs. 72 £ 0:5 cm), chewing
(59 + 04 vs. 7-0 £ 0-6 cm), visual (5-2 &+ 0-6 vs. 8:0 + 0-5 cm)
perceptions, without gender-related differences. Obese and
elderly subjects had similar perceptions; furthermore, percep-
tion was not influenced by age and body weight.

Conclusion: The imported Californian and local Toritto almond
varieties provide distinct gustative perceptions especially in lean
subjects. The lack of distinct organoleptic perception by obese
and elderly subjects might disclose ongoing pathophysiological
conditions.

P1.27

A novel formulation of Bifidobacterium longum
BB536, Lactobacillus rhamnosus HN001, and B6
vitamin improves symptoms and Quality of Life
in patients with Roma IV gas-related

symptoms. A preliminary open study

L. Bonfrate, O. de Bari, D. Di Palo & P. Portincasa

Clinica Medica “A. Murri”, Department of Biomedical
Sciences and Human Oncology, University of Bari Medical
School, Bari, Italy

Background: Functional abdominal bloating (FAB) is a highly
prevalent problem, and often associated with other gastrointesti-
nal symptoms, including abdominal discomfort. Symptoms can
greatly affect the overall quality of life (QoL) of patients and
repeated consultations may contribute to increased costs of med-
ical care. We tested the short-term efficacy of a novel probiotic in
a group of patients with FAB.

Methods: 85 lean patients (63F:22M, age 35 yrs + SEM1-2,
BMI = 23.6 + 0-3SE kg/ m?) with at least 6 mo. of FAB (Rome
IV criteria) and abdominal discomfort entered the 3 mo. study.
Organic diseases (i.e. IBD, celiac disease), lactose/fructose intol-
erance and small intestinal bacterial overgrowth were excluded
by appropriate clinical, biochemical and instrumental assess-
ment. At baseline, and after 90 days patients were specifically
evaluated for symptom severity (VAS, visual analogue scale 0-
100 mm) and VAS questionnaire for deterioration of QoL. The
intervention included maintaining a standard “mediterranean
diet” with controlled intake of Fermentable Oligo- Di- Mono-
saccharides and Polyols (FODMAPs), charcoal (1 cp x2/day at
meals) with or without a probiotic containing B. Longum
BB536, L. Rhamnosus HNOO1, and vit. B6 (Zircombi®, Alfa
Wassermann, Italy).

Results: At baseline, VAS-FAB, VAS-discomfort, and VAS-QoL
were 86 + 0-9 mm, 22-4 £ 2.2 mm, and 73-5 + 0-8 mm, respec-
tively. Treatment with probiotic/charcoal, compared to charcoal
alone was associated with a significant (P < 0-00001) greater
decrease of FAB (-72-2 £+ 2:2% vs. —40-5 + 1-2%), abdominal
discomfort (-79-4 £29% vs. —46:8 £1.7%), and higher
improvement of QoL (68-3 + 2-4% vs. 35-6 £ 1-8%)
Conclusions: The occurrence of functional abdominal symp-
toms contribute to unnecessary use of medical resources and
increase costs. A short-term trial with the probiotic B. Longum
BB536, L. Rhamnosus HN0OO1, and vit. B6 is worth trying because
decreases symptom severity and improves QoL. Further con-
trolled studies are on the way to investigate the efficacy of this
approach in IBS populations.

P1.28

A case of Guillain-Barre syndrome with acute
pancreatitis. A role for Internal Medicine in a
complex clinical scenario

C. Appice, E. Settimo, A. Belfiore, V.O. Palmieri, F. Minerva,
S. Pugliese, P. Buonamico & P. Portincasa

University of Bari Medical school, Italy

A 61 yrs old woman was admitted to neurosurgery for head and
neck injury with C1 fracture; because of loss of swallowing
reflex, she was put on total parenteral nutrition (TPN) program
and 25 days after she was transferred to the Internal Medicine
ward with fever (39°C), septic status, acute kidney failure, dehy-
dration and hypernatremia (170 mEq/L), acute pancreatitis
(likely TPN-dependent), and flaccid quadriplegia. A chest X-
ray revealed bronchopneumonia (likely by aspiration) while
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cranial and vertebral MRI excluded cerebral involvement or
medullar compression. A CRLMY.NE (Critical Illness Myopathy
& Neuropathy) or a Guillain-Barre syndrome (GBS) were sus-
pected, but the lumbar puncture confirmed the GBS (elevated
CSF total protein without pleocytosis). Antibiotic, supportive
therapy and rehydration were promptly started and immune
globulins were administered (i.v. 0-4 g/kg/day x 7 days). After
5 days the general conditions improved, with recovery of some
voluntary movements and muscle-tendon reflexes, complete
recovery of the swallowing reflex. Pancreatic markers (serum
lipase and amylase) normalized and oral re-feeding was started.
Following neurorehabilitation, the patient had partial recovery
of autonomy, new septic complications, without walking ability.
Conclusion: The likely sequence in this case was accidental C1
fracture, fever and flaccid paralysis. The Guillain-Barre syn-
drome should be suspected and differentiated from CRL.MY.NE.
A late diagnosis of Guillain-Barre syndrome often leads to sev-
eral associated complications (i.e. acute pancreatitis) and poor
clinical outcome.

P1.29

Heterogeneous management of patients with
H. pylori infection in a geographical area with
high clarithromycin resistance yield uncertain
and unpredictable eradication rates. Results
from a southern italian study and emerging role
for the novel bismuth-based quadruple

treatment

A. Di Ciaula*, G. Scaccianoce’, M. Venerito?, A. Zullo?,

L. Bonfrate', T. Rokkas** & P. Portincasa’

*Division of Internal Medicine, Hospital of Bisceglie, Italy;
’Gastrointestinal Endoscopy Unit, Ospedale della Murgia “F.
Perinei”, Altamura, Italy; * Department of Gastroenterology,
Hepatology and Infectious Diseases, Otto-von-Guericke
University Hospital, Magdeburg, Germany;
¥Gastroenterology Unit, Nuovo Regina Margherita Hospital,
Rome, Italy; Clinica Medica “A. Murri”, Department of
Biomedical Sciences & Human Oncology, University of Bari
Medical School, Bari, Italy; **Gastroenterology Clinic, Henry
Dunant Hospital, Athens Greece

Background: Helicobacter pylori (HP) eradication is currently
recommended in all diagnosed subjects but eradication rates
are strongly affected by the ongoing antibiotic resistance. We
aimed to describe a “real life” scenario about management of
an heterogeneous group of patients with HP-related problems,
and to report on therapeutic outcomes of chosen regimens,
including the bismuth-based quadruple therapy (Pylera®),
recently marketed in Italy.

Methods: 2,224 subjects were studied at two centers in a geo-
graphical area with clarithromycin resistance > 15% (Apulia
region). Analyses included reason for referral, diagnostic proce-
dures (**C-urea breath test -UBT- or upper endoscopy) and out-
comes of eradication regimens.

Results: Over 80% of patients (more women) were referred by
family physicians, with 60% as naive subjects. The percentage
of asymptomatic subjects was significantly higher when referred
for noninvasive UBT than EGDS (30% vs. 2%, P < 0-0001); 6%
and 8% of referred subjects had H. pylori-unrelated symptoms
or underwent UBT only for familial history of H. pylori infec-
tion. The overall infection rate was 32:5%, and similar in patients
asymptomatic (31:1%) or with HP-related symptoms/clinical
conditions (34-3%). In the 987 HP+ve patients undergoing ther-
apy, the overall eradication rate (ER) was 80-2% but a great

variability in therapeutic regimens was noticed outside of the
referral centers with ERs ranking 59:6% (unconventional),
70-7% (7d-triple), 73-2% (undefined), 89% (10d-sequential) and
96-9% (10d-Pylera® across 1°-5™ line regimens). Overall, minor
side effects were recorded in 5% of patients on eradication ther-
apies.

Conclusions: In a “real life” scenario, the use of heterogeneous
approaches in terms of patient’s referral, diagnostic techniques
and personal choices, puts patients with H. Pylori infection at
risk of poor eradication outcomes and unnecessary procedures.
Among all employed treatments, sequential and bismuth-based
quadruple treatments yield the highest ERs even in a geograph-
ical area with high clarithromycin resistance.

P1.30
Environmental / lifestyle factors and

endometriosis - a comprehensive point of view
C. Mehedintu*, M.N. Plotogea*, O.M. lonescu*, D.-

E. Comandasu*, E. Bratila*, C. Berceanu' & M.R. Antonovici*
*Carol Davila” University of Medicine and Pharmacy,
Romania; "Craiova University of Medicine and Pharmacy,
Romania

Background: Endometriosis, defined as estrogen-dependent
lesions containing endometrial glands and stroma located out-
side the uterus, is a chronic, often painful gynecological condi-
tion that affects 6 to 10 % of reproductive aged women.

Aim: This work aims to describe the state-of-the-art regarding
the interrelation of lifestyle factors and endometriosis and make
a comprehensive point of view.

Material and method: The database PubMed was used. The
terms used most frequently in the search were: “endometriosis”,
"lifestyle factors”, “environmental” and “quality of life”. The
search was limited to the last 5 years.

Discussions: Epidemiological data regarding endometriosis are
still limited. The few studies that have been undertaken suggest
that lifestyle and dietary factors may be associated with suscep-
tibility to developing endometriosis. The results found that a
diet rich in fruit and vegetables and poor in meat products
was protective against developing endometriosis. Additionally,
women with few or no children and low body mass index were
at a higher risk for developing endometriosis. Alcohol consump-
tion was cited as a risk factor for endometriosis, although not all
studies are concordant. Other authors suggested that exposure
to synthetic compounds such as dioxin and other polychlori-
nated biphenyls could lead to the development of endometriosis
due to their effects as endocrine disruptors. Human data on
dioxin exposure and endometriosis risk is scant and sometimes
contradictory. Despite dioxin and bisphenol increased serum
levels observed in endometriosis patients, a conclusive associa-
tion between environmental toxicant exposure and increased
risk for developing endometriosis has yet to be established.
Conclusions: Given the variety and conflicting notions pertain-
ing to the origin and development of endometriosis, it becomes
clear why endometriosis is often referred to as the “disease of the-
ories”.
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P1.31
Noninvasive characterization of metabolic liver
steatosis/steatohepatitis across multicenter

studies

I. Grattagliano*, E. Ubaldi*, O. de Bari', D.M. Di Palo™ &

P. Portincasa

*Italian College of General Practitioners, Florence, lItaly;
"Department of Biomedical Sciences and Human Oncology,
University of Bari, Italy

Background-Aims: Nonalcoholic fatty liver disease (NAFLD), a
worrisome health problem worldwide, is often a fellow traveller
with the metabolic syndrome and a marker of increased cardio-
vascular risk. The necro-inflammatory form (nonalcoholic
steatohepatitis, NASH) puts 5-8% of patients at risk of crypto-
genic cirrhosis within 5 yrs. The ultimate diagnosis of NASH
relies on liver biopsy, but noninvasive tests are searched for
patients requiring further consultation. Fibromax® (www.bio
predictive.it) informs about liver fatty infiltration, inflammation,
and fibrosis. The performance of ultrasonography [US], fatty
liver index [FLI] and Fibromax® was evaluated in NAFLD
involving family practice.

Methods: 259 patients (165M, 94F, age 51 £ SD10 yrs) with
clinical, ultrasonographic features of NAFLD were enrolled.
Measurements: BMI, waist circumference, semiquantitative
score of liver steatosis (US), blood analyses (serum insulin,
AST, ALT, total cholesterol, triglycerides, glucose, haptoglobin,
bilirubin, GGT, Al-apolipoprotein, and alpha2-macroglobulin)
to calculate FLI algorithm and Fibromax scores as Steatotest
(0-3), NASHTest (absent, borderline, present), and Fibrotest (0-
4).

Results: Patients had mild (16-:2%), moderate (69-9%), or severe
(13-9%) liver steatosis (60-2% hypertransaminasemia). Preva-
lence of overweight, obesity, diabetes, hypertension, and dys-
lipidemia was 42:7%, 46:5% (4-2% severe obesity), 24-7%,
40-9%, and 56-4%, respectively. Lean patients (10-8%) had nor-
motransaminasemia in 2/3 cases; 12:3% of patients had risk
for NASH (sensitivity 50% specificity of 94-7%). Fibromax iden-
tified 34 patients (13-1%) with likely advanced fibrosis and
found that over 28% of patients with moderate (ultrasono-
graphic) steatosis were likely carrying severe steatosis. Steatotest
score was significantly associated with BMI, waist circumfer-
ence, ALT, triglycerides, FLI. Fibrotest correlated with ALT.
FLI identified 73-4% of patients likely carrying fatty liver.
Conclusions: NAFLD should be systematically searched and
characterized in all dysmetabolic patients with cardiovascular
risk. Asymptomatic subjects at risk need screening for NAFLD.
Fibromax is a promising noninvasive diagnostic tool, specifically
in family medicine for identifying those patients at risk for
NAFLD requiring targeted follow-up.

P1.32
Omega 3 versus Omega 6 fatty acids
supplementation in obese pregnant rats —

understanding the discrepant fetal prognosis
D.-E. Comandasu*, M. Mohora®, B. Virgolici®, D. Lixandru,
C. Mehedintu*, C. Berceanu®, M. Cirstoiu* & E. Bratila*
*Carol Davila” University of Medicine and Pharmacy,
Obstetrics Gynecology Department, Romania; " Carol Davila
University of Medicine and Pharmacy, Biochemistry
Department, Romania; I Craiova University of Medicine and
Pharmacy, Obstetrics Gynecology Department, Romania

”

Aim of the study. Considering that maternal obesity generates
negative metabolic fetal and adult life prognosis, we searched
possible reprogramming methods using dietary supplements.
Material and method. We imagined an animal model using 30
pregnant Wistar rats, overweight by high-fat high calorie ali-
mentation using gavage. Knowing that gestational obesity
induces inflammation and lipid metabolism alteration causing
accelerated adipogenesis, we submitted them to interventional
therapies comparing their consequences. During gestation, 10
rats started dietary changes involving normal food intake, 10
received Omega 3 fatty acids (docosahexaenoic acid and eicos-
apentaenoic acid) 1 mL/kg and the other 10 received Omega 6
fatty acids 1 mL/kg. Results. We measured serum glucose and
lipid profile, lipid peroxidation and antioxidant levels (malonyl-
dialdehyde, thiols, glutathione from maternal serum and placen-
tal homogenates). Surprisingly, Omega 3 and 6 fatty acid
supplementation generated completely different maternal-fetal
consequences. Glycemia and serum lipids values (cholesterol,
total lipids, LDL lipids, triglycerides) were significantly higher
in the Omega 6 versus Omega 3 group, the normal diet group
revealing results in between. This positively correlated with
the high peroxidation markers - malonyldialdehyde and total
thiols and low antioxidant molecules - glutathione from mater-
nal serum and placental homogenates in the Omega 6 group,
and reverse results in the Omega 3 group. Discussions.
Although we expected similar results both for mother and fetus
from dietary changes using fatty acids supplementation, our
experimental results were conflicting. According to our study,
Omega 3 fatty acids have a beneficial metabolic maternal-fetal
result when used in obese mothers, while Omega 6 supplements
proved to generate an adverse outcome. Conclusion. Although
the fetal reprogramming process has already been demon-
strated, the choice of dietary and lifestyle changes for gestational
obesity still remains a controversy. Using polyunsaturated fatty
acids in order to improve fetal prognosis has different results
according to the supplements used.
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P2.01

Intraplaque expression of C-reactive protein
predicts cardiovascular events in patients with
severe atherosclerotic carotid artery stenosis

A. Bonaventura*, F. Mach', A. Roth', S. Lenglet’, F. Burger',
K.J. Brandt', L. Liberale*, A. Vecchié*, A. Pende**,

M. Bertolotto*, G. Spinella’, B. Pane, D. Palombo,

F. Dallegri**, M. Cea**, N. Vuilleumier'’, F. Montecucco* ¥+
& F. Carbone*

*First Clinic of Internal Medicine, Department of Internal
Medicine, University of Genoa, 6 viale Benedetto XV, 16132
Genoa, Italy; "Division of Cardiology, Foundation for Medical
Researches, Department of Medical Specialties, University of
Geneva, 64 Avenue de la Roseraie, 1211 Geneva,
Switzerland; * Unit of Toxicology, University Centre of Legal
Medicine Geneva-Lausanne, Rue Michel-Servet 1, 1211
Geneva, Switzerland;*IRCCS AOU San Martino - IST, Genoa,
10 Largo Benzi, 16132 Genoa, Italy; "Vascular and
Endovascular Surgery Unit, Department of Surgery, IRCCS
AOU San Martino - IST, Genoa, 10 Largo Benzi, 16132 Genoa,
Italy; **Clinic of Hematology, Department of Internal
Medicine, University of Genoa, IRCCS AOU San Martino -
IST, Genoa, 10 Largo Benzi, 16132 Genoa, Italy; "' Division of
Laboratory Medicine, Department of Genetics and
Laboratory Medicine, Geneva University Hospitals, 4 rue
Gabrielle-Perret-Gentil, 1205 Geneva, Switzerland; * Centre
of Excellence for Biomedical Research (CEBR), University of
Genoa, 9 viale Benedetto XV, 16132 Genoa, Italy

Background and aims: Serum C-reactive protein (CRP) levels
are widely used for the assessment of intermediate cardiovascu-
lar (CV) risk in addition to “classical” risk factors. In light of this,
we investigated whether systemic or intraplaque CRP levels
might predict major adverse cardiovascular events (MACEs) in
patients with severe carotid stenosis over a 18-month follow-
up period.

Methods: CRP levels have been assessed in the serum and
within different portions (upstream and downstream ) of carotid
atheromata of 217 patients undergoing endarterectomy due to
an extra cranial, high-grade stenosis (> 70% luminal narrowing)
of the internal carotid artery. The study has been conducted at a
single center (IRCCS Azienda Ospedaliera Universitaria San
Martino-IST Istituto Nazionale per la Ricerca sul Cancro, Genoa,
Italy) from March 2008 to June 2011. The associations between
CRP and intraplaque lipids, collagen, neutrophils, smooth mus-
cle cells (SMCs), as well as M1 and M2 macrophages have been
determined.

Results: Serum CRP levels did not correlate with any investi-
gated intraplaque inflammatory biomarker. In upstream por-
tions, CRP content showed a positive correlation with
intraplaque neutrophils, total macrophages, and M1 macro-
phages and a negative correlation with SMC content. In down-
stream portions, intraplaque CRP correlated with M1 and M2
macrophages. According to the cut-off point (CRP > 2:9%) iden-
tified by a receiver operator characteristic analysis in upstream
portions, Kaplan-Meier analysis demonstrated that patients with
high CRP levels showed a greater rate of MACEs (Log Rank
Test: P = 0-0042). The risk of MACEs increased along with the
increase in CRP levels in upstream plaques (HR 6-22 [95% CI

1-49-26:05]; P = 0-012), independently of age, male gender,
serum CRP, and statin use (HR 857 [95% CI 1-89-38.77];
P = 0-005).

Conclusion: In patients with severe carotid artery stenosis, high
CRP levels within upstream portions of plaques positively corre-
late with intraplaque inflammatory cells and predict MACEs
over a 18-month follow-up period.

P2.02
Anti-RANKL treatment in a mouse model of

acute myocardial infarction
F. Montecucco
University of Genoa, Italy

Background: Selective anti-inflammatory treatments reducing
reperfusion injury might be associated with immunosuppres-
sion or inflammatory rebounds. In order to identify better-toler-
ated therapeutic strategies, we investigated if the neutralizing
approach of the cytokine receptor activator of nuclear factor
kappa-B ligand [RANKL] might impact on neutrophil-mediated
cardiac reperfusion injury and repair.

Materials and methods: Myocardial ischemia (60 min) and
reperfusion injury (up to 24 h) was surgically induced in adult
C57B1/6 mice.

Results: In hearts and serum, RANKL was early upregulated
during reperfusion. A “one-shot” injection with neutralizing
anti-RANKL IgG during ischemia ameliorated myocardial
infarct size and function, but not adverse remodeling (deter-
mined by Magnetic Resonance Imaging [MRI]) as compared to
Vehicle or control IgG. These beneficial effects were accompa-
nied in vivo by reduction in cardiac neutrophil infiltration, reac-
tive oxygen species (ROS) and MMP-9 release. Anti-RANKL IgG
treatment suppressed sudden peak of neutrophil granule prod-
ucts in mouse serum early after reperfusion onset. In vitro,
RANK mRNA expression was detected in isolated mouse neu-
trophils. Co-incubation with neutralizing anti-RANKL IgG abro-
gated RANKL-induced mouse neutrophil degranulation and
migration, suggesting a critical role of RANKL in neutrophil-
mediated injury. Conversely, anti-RANKL IgG did not affect sal-
vage pathways in cardiac cells (i.e. ERK p42/p44, Akt and
STAT-3) or macrophage cardiac infiltration. Finally, treatment
with anti-RANKL IgG showed no effect on B and T lymphocyte
polarization (in serum, spleen and infarcted myocardium) and
circulating chemokines as compared with Vehicle or control IgG.
Conclusions: Acute treatment with an antibody neutralizing
RANKL improved cardiac infarct size and function by poten-
tially impacting on neutrophil-mediated injury and repair.
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High expression of vitamin D receptor (VDR)
within human carotid plaques correlates with

lower risk of MACEs

M. Casula*, F. Carbone*, N. Satta’, F. Burger?, A. Roth?,

S. Lenglet’, S. Paganof, P. Lescuyer’, M. Bertolotto*,
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F. Montecucco* **

*Department of Internal Medicine, University of Genoa,
Genoa, ltaly; "Division of Laboratory Medicine, Department
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Foundation for Medical Researches, Department of Medical
Specialties, University of Geneva, Geneva, Switzerland;* Unit
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Genoa, Italy; **IRCCS AOU San Martino-IST Istituto
Nazionale per la Ricerca sul Cancro, Genoa, Italy; " Centre of
Excellence for Biomedical Research (CEBR), Genoa, Italy

Background: In the last decades, several studies investigated
the role of Vitamin D as a cardiovascular risk factor. In observa-
tional studies, Vitamin D deficiency has been correlated with
hypertension, dyslipidemia, insulin resistance and obesity.
Recently, these associations were widely debated and contro-
versy remains.

Material and methods: In this prospective observational study,
we analysed 168 human carotid plaques from patients undergo-
ing elective endoarterectomy for carotid stenosis. Our primary
end point was to determine whether intraplaque VDR expres-
sion at the time of surgery predicted major adverse cardiovascu-
lar events (MACEs) during 18-month follow-up. Both the
upstream and downstream portions of the plaque were
immunostained to quantify VDR, lipids, collagen and macro-
phage subsets. In vitro, human primary monocytes were differ-
entiated into M1 and M2 macrophages and incubated with
different concentrations of 1,25 (OH),Ds.

Results: Intraplaque VDR expression positively correlated with
total and M1 macrophage content. Downstream portions of the
plaques having higher VDR expression were characterized by
increase M1 macrophage infiltration. According to Kaplan-
Maier analysis, the rate of MACEs was greater in patients with
low downstream VDR expression (8-2% vs 1-3% P = 0-005).
The beneficial effect of high VDR expression on MACEs risk
was then confirmed by Cox proportional hazard regression anal-
ysis (adjusted HR 0-78 [95% CI 0-62-0-98]; P = 0-032). In vitro
experiments showed a prevalent VDR expression in M1 as com-
pared to M2 subset. Furthermore, co-incubation of M1 macro-
phages with 1,25(OH),Ds, increased VDR expression and
suppressed toll-like receptor 4 (TLR4) expression.

Conclusions: Results from the clinical cohort suggested a pro-
tective role of VDR expression within human atherosclerotic pla-
ques. In vitro, the activation of the local vitamin D system might
trigger anti-inflammatory pathways on M1 macrophages. Fur-
ther studies are needed to clarify the potential role of VDR
expression as biomarkers of vulnerable plaque or even as poten-
tial therapeutic target in human atherosclerosis.

P2.04
Role of NT proBNP in preventing left ventricular

dysfunction in diabetic patients

I. Dimitriu, D. Voiculescu, A. Lacraru & C. Sinescu
University of Medicine and Pharmacy “Carol Davila”,
Bucharest, Romania, Romania

Background: To prove the importance of NTproBNP in guiding
treatment to prevent left ventricular dysfunction at diabetic
patients.

Materials and methods: We included 174 patients who were
presented at hospital during two years, with diabetes. We
excluded patients who are already diagnosed with heart failure
or who had current symptoms of heart failure. We randomized
patients into 2 equal groups: a control group and an intervention
group. NTproBNP value was determined for all patients. In the
intervention group patients were treated according to the
NTproBNP. Patients with NTproBNP < 125 pg/dl (38 patients)
received standard treatment for their symptoms. Patients with
NTproBNP > 125 pg/dl (49 patients) were the ones on which
we intervened to prevent heart failure. They were investigated
by cardiac ultrasound and other tests and they received specific
treatment. Patients in the control group received standard treat-
ment regardless of the NTproBNP value.

Results: After two years, the end points were: left ventricular
dysfunction, and the rate of hospitalizations for cardiovascular
pathology. After two years 28 (27-5%) patients were diagnosed
with left ventricular systolic dysfunction, compared to eighteen
(20:6%) in the intervention group. Also, and rate of admissions
for cardiovascular pathology was higher in the control group
34 (39%) versus 27 (31%) in the intervention group.
Conclusions: Patients in the intervention group, in which the
value of NTproBNP was used in choosing therapeutic manage-
ment, had lower rate of incidence of left ventricular dysfunction
or cardiovascular events than patients in the control group. And
more, medical intervention guided by NTproBNP can prevent or
delay left ventricular dysfunction.

P2.05

Brain natriuretic peptide in morbid obesity

M.A. Ricci*, S. De Vuono*, G. Pucci’, F. Di Filippo*,

S. Berisha*, A. Gentili*, G. Daviddi*, S. Ministrini*,

F. Rondelli*, M. Boni* & G. Lupattelli*

*Internal Medicine, Department of Medicine, Santa Maria
della Misericordia Hospital, Perugia, Italy; " Internal Medicine
Unit, Santa Maria Hospital, Terni, Italy; Surgical
Department, San Giovanni Battista Hospital, Foligno, Italy

Background and aims: Morbid obesity is associated with car-
diovascular comorbidity, however a “bizarre paradox” could
influence this relationship: obese patients typically show low
plasmatic levels of brain natriuretic peptide (BNP). The aim of
our study is to investigate, in a wide morbid obese population,
the relationship between BNP and obesity-related markers,
along with echocardiographic and vascular parameters.
Methods: In 154 morbid obese patients (52 males, 102 females,
mean BMI 44-79 kg/m?), we evaluated anthropometric parame-
ters and glycometabolic/lipid profile, performed bioimpeden-
ziometry and echocardiography, and measured visceral fat
area and flow-mediated dilation (FMD) by ultrasonography.
Results: Population has been divided in two groups according
to median BMI levels; patients with higher BMI had significantly
lower BNP (P = 0-008), FMD (P = 0-014) and HDL-C (P = 0-001)
and showed a more impaired heart function. We found a similar
trend subdividing patients according to median visceral fat area.
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BNP showed a significant inverse correlation with BMI
(P < 0-001), left ventricular mass (P = 0-026) and inter-ventricu-
lar septum thickness (P = 0-007) and a significant positive corre-
lation with FMD (P = 0-008), HDL-C (P = 0-022), and ejection
fraction (P = 0-013). BMI and triglycerides were independent
predictors of BNP levels.

Conclusions: Morbid obese patients with higher BMI seem to
have a higher BNP clearance, probably due to the greater total
body fat amount. In this population BNP seems to play a key
role in endothelium-dependent vasodilation and, being the
natriuretic peptide inversely associated with BMI, this is another
mechanism by which obesity could increase cardiovascular risk.
Moreover, the correlation between BNP and cardiac impairment
could represent another link between obesity and cardiovascular
damage.

P2.06

Indoxyl sulphate activates cardiac fibroblasts
with enhanced collagen synthesis, upregulated
angiotensin-neprilysin system, and paracrine
modulation of cardiomyocyte hypertrophy

C. Barisione*, E. Lazzarini*, P. Fabbi*, S. Garibaldi*,

D. Verzola', S. Ravera®, C. Brunelli*?*, G. Ghigliotti*® &

P. Ameri**

*Laboratory of Cardiovascular Biology, Department of
Internal Medicine, University of Genova, Genova, Italy;
’Laboratory of Nephrology, Department of Internal Medicine,
University of Genova, Genova, ltaly; * Laboratory of
Biochemistry, Department of Pharmacy, University of
Genova, Genova, ltaly; *Cardiovascular Disease Unit, IRCCS
AOQU San Martino - IST, Genova, Italy

Background: Growing evidence indicates that cardiac fibroblast
(Fib)-driven fibrosis is a major feature of the cardiomyopathy
associated with advanced chronic kidney disease (CKD). In this
setting, a role has been proposed indoxyl sulphate (IS), a trypto-
phan metabolite that accumulates in CKD.

Methods: We investigated the effects of 50 mM IS, a concentra-
tion found in moderate CKD, on mouse neonatal cardiac Fib.
Oxidative stress was evaluated by using the CellROX assay; pro-
liferation by BrdU incorporation and flow cytometry for CFSE;
a-smooth muscle actin (aSMA), selected paracrine mediators,
and the neprilysin-angiotensin (Ang) axis by RT-PCR, western
blotting and /or immunocytochemistry; and collagen production
by RT-PCR and picrosirius red staining. After incubating mouse
neonatal ventricular cardiomyocytes (mNVCM) with the condi-
tioned medium of control or IS-treated Fib, the expression of
hypertrophy genes was analysed by RT-PCR and glycolysis by
enzymatic assays. To determine the relevance of Angll in medi-
ating IS action, cells were co-cultured with IS and the Angll type
1 receptor (ATIR) antagonist, valsartan (Val).

Results: IS triggered mild oxidative stress in Fib and enhanced
proliferation, aSMA immunopositivity and collagen expression
and synthesis. Moreover, it increased the levels of TNF-a and
myostatin, an emerging mediator of IS action. The genes encod-
ing angiotensinogen, Ang-converting enzyme, and ATIR were
also upregulated in Fib exposed to IS, as well as the gene for
neprilysin. Compared with control cells, mNVCM treated with
the conditioned medium of IS-primed Fib exhibited higher
levels of B-myosin heavy chain and heightened activity of gly-
colytic enzymes. Val counteracted only part of IS effects.
Conclusions: ISmay contribute to CKD-related cardiomyopathy
from the early phases of renal dysfunction, by eliciting Fib activa-
tion with collagen production, induction of a cell-autonomous

Ang system, and release of paracrine factors driving cardiomy-
ocyte hypertrophy. Dual blockade of neprilysin and AT1R may
represent a valid approach to antagonize IS action.

P2.07

Evidence for a crosstalk between Erbb2 and
Notch-1 in cardiomyocytes
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R. Ferrari, C. Brunelli*#, P. Rizzo" & P. Ameri**
*Laboratory of Cardiovascular Biology, Department of
Internal Medicine, University of Genova, Genova, Italy;
’Section of Cardiology, Department of Medical Sciences,
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AOU San Martino-IST, Genova, Italy; *Laboratory for
Technologies of Advanced Therapies, Department of
Morphology, Surgery and Experimental Medicine,
University of Ferrara, Ferrara, Italy

Objectives: The ErbB2 and Notch-1 pathways drive cardiomy-
ocyte (CM) proliferation in the first days after birth. Since ErbB2
has been reported to control Notch-1 in cancer, we sought to
determine whether such a modulation also occurs in CM and,
if so, whether it is involved in early postnatal proliferation.
Methods: Neonatal cardiac cells were harvested from C57BL/6
pups and cultured with or without: i) CP-724714, a selective
inhibitor of ErbB2 phosphorylation; ii) neuregulin-1 (NRG-1),
an ErbB4 ligand which stimulates ErbB2 signaling via ErbB4/
ErbB2 heterodimers; iii) NRG-1 preceded by pre-treatment with
CP-724714, DAPT or MK0752 - DAPT and MK0752 block the
cleavage of Notch-1 to the biologically active intracellular frag-
ment, NICD], in response to juxtacrine ligands. Experiments
were started 24 h after seeding cells. Expression of total and
phosphorylated ErbB2, Notch-1, NICD1 and the main intracellu-
lar mediators of ErbB2 signaling was evaluated by western blot-
ting and/or immunofluorescence. Levels of the Notch-1 target
genes, Heyl, Hey2 and Hesl, were assessed by qRT-PCR. CM
proliferation was examined by counting cells co-stained for tro-
ponin T and Ki67 in immunofluorescence.

Results: ErbB2 and Notch-1 were mainly identified in troponin
T-positive CM. Likely due to a stromal component secreting
NRG-1 and expressing Notch-1 ligands, untreated cells dis-
played some ErbB2 phosphorylation and NICD1 accumulation.
The amount of NICD1 was decreased by DAPT or MK0752,
but also by CP-724714. Exposure to CP-724714 was also associ-
ated with downregulation of Notch-1 target genes. As expected,
NRG-1 stimulated the phosphorylation of ErbB2 and Erk1/2, the
accumulation of B-catenin, and CM proliferation. Furthermore, it
increased NICD1 levels. Both DAPT and MKO0752 significantly
reduced NRG-1 induced proliferation of CM.

Conclusions: Our preliminary results suggest that ErbB2 regu-
lates Notch-1 activation in CM. On the other hand, Notch-1 con-
tributes to ErbB2 mitogenic effect on neonatal CM. Further work
is necessary to characterize this ErbB2/Notch-1 crosstalk.

P2.08
Lipoprotein lipase and transforming growth
factor gene polymorphism in patients with

atherosclerosis of different severity
L. Garaeva & S. Mayanskaya
Kazan State Medical University, Russian Federation

Introduction: The ultimate cause of atherosclerosis has still not
been elucidated. Lipid metabolism and inflammation are known
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to play an essential role in atherogenesis. Rare genotype in
lipoprotein lipase (LPL) single nucleotide polymorphism (SNP)
rs328 and transforming growth factor (TGF) SNP rs1800469 may
associate with predisposition to atherosclerosis. However their
impact in atherosclerosis progression remain unclear.
Methods: Total 319 patients aged from 44 to 73 years from cen-
tral Volga region with angiographically verified atherosclerosis
were observed. All patients were divided into groups according
to severity of atherosclerotic process based on angiographic
data. The first group included patients with severe atherosclero-
sis with any occlusion and/or two or more arterial stenosis big-
ger than 70% (191 patient). The second group consisted of
patients without any occlusions and with no more than one
bad stenosis bigger than 70% (128 patient). LPL rs328 and TGF
rs1800469 genotype was determined in all patients.

Results: Presence of minor -G allele in LPL rs328 was much
more common in cases with severe atherosclerosis (OR — 1,7
95% C.I. = (0-86-3-4), P < 0-05). No significant diversity of TGF
rs1800469 genotype in different cohorts was found.
Conclusion: Our study revealed no association of TGF
rs1800469 genotype with atherosclerosis severity. In the same
time LPL genotype influence on atherosclerotic process was
found. However, our analysis revealed that carriers of minor
allele are predisposed to highly more severe course of the dis-
ease that is contradictory to basic statement about protective
role of rare LPL SNP’s variant. Patients sorting specificity
could explain this data. We suppose that such effect may
reveal only on final stages of atherosclerotic process, which
is found in comparison of patients with different atherosclero-
sis severity.. The influence of LPL single nucleotide polymor-
phism 1s328 on severity of atherosclerosis warrants further
investigation.

P2.09
Alamandine inhibits neutrophil-mediated

activities in mouse atherosclerosis
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Backgrounds and aims: Considering the critical role of neu-
trophils as determinants of atherosclerotic plaque vulnerability,
their inhibition has been considered as a potential therapeutic
strategy. Here, we investigated whether treatment with the
recently discovered agonist of the Mas-related G-coupled recep-
tor type D (MrgD) alamandine would be effective in suppressing
neutrophil degranulation in vivo and in vitro.

Material and methods: Fifteen-week-old ApoE~~ mice were fed
with a Western-type diet for an additional 11 weeks. After the
first 2 weeks, a ‘cast’ device was implanted to increase the blood
shear stress in the common carotid artery. During the last
4 weeks before euthanasia, mice were randomly assigned to
subcutaneously receive vehicle (NaCl) or alamandine (24 pg/
kg/h) by mini osmotic pump. Neutrophils for in vitro

experiments were obtained from 11-week-old ApoE™”~ mice after
intraperitoneal injection of thioglycollate.

Results: Treatment with alamandine had no effects on chemo-
kine expression or carotid shear stress. Accordingly, alamandine
failed to inhibit the recruitment of neutrophils and macrophages
within atherosclerotic plaques. Conversely, alamandine admin-
istration was demonstrated to suppress serum levels of neu-
trophil enzymes, such as MMP-9 and MPO. A significant
reduction of MMP-9 content was also observed within aortic
root plaques, alongside with a suppression of MMP-9 mRNA.
Trough PCR analysis, the alamandine receptor MrgD has been
identified in mouse primary neutrophils, whereas pretreatment
with alamandine was shown to dose-dependently abrogate
PMA-induced neutrophil degranulation of both MMP-9 and
MPO in vitro.

Conclusions: Overall, our results suggest that alamandine is
able to inhibit MMP-9 levels in an atherosclerotic milieu. On
the other, hand, this effect seems to not contribute to improve
histological parameters of plaque stabilization. Further studies
are needed to clarify the therapeutic potential of a treatment
with MrgD agonists in atherosclerosis.

P2.10

Feasibility of multi-electrode contact
measurement as predictor of long-term success
with circular pulmonary vein electroporation

ablation

R. van Es*, K. Neven*'*, V. van Driel*?¥, H. van Wessel*",
P.A. Doevendans*** & F. Wittkampf*

*University Medical Center Utrecht, The Netherlands;
"Department of Rhythmology, Alfried Krupp Krankenhaus,
Essen, Germany; T Witten/Herdecke University, Witten,
Germany; $Department of Cardiology, Haga Teaching
Hospital, The Hague, The Netherlands; 1St. Jude Medical,
Veenendaal, The Netherlands; **Netherlands Heart Institute,
Utrecht, The Netherlands

Background: Electrode-tissue contact is an important predictor
for the success of pulmonary vein (PV) isolation. With multi-
electrode circular ablation catheters, measuring electrode-tissue
contact force for each individual electrode is technically chal-
lenging.

Objective: In this porcine study, we assessed the feasibility of
a novel electrical measurement of electrode-tissue contact for
predicting long-term success of circular PV electroporation
ablation.

Methods: Individual electrode interface impedance (EII) of a
circular decapolar catheter was measured by applying a small
current between pairs of neighboring electrodes while measur-
ing the voltage between each electrode and a skin patch. In 10
pigs, one PV was ablated solely based on interface impedance
(EIl group), the other PV was ablated using local electrogram
information (EP group) with the operator blinded for interface
impedance. IRE ablations were performed at 200]. After
3 months, recurrence of conduction was assessed.

Results: A total of 43 IRE applications were delivered in 19 PVs.
Acutely, no reconnections were observed in either group. After
3 months, 0 vs. 3 (P = 0-21) PVs showed recurrence of conduc-
tion in the EIl and EP groups respectively.

Conclusion: Data of this study suggest that interface impe-
dance predicts effective IRE applications. For the long-term suc-
cess of electrical PV isolation with circular IRE applications,
measurement of electrode interface impedance was at least as
good as the classical electrophysiological approach for
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determining the need for additional IRE applications. Data of
this study also suggest that circular IRE is an adequate ablation
technique for electrical PV isolation.

P2.11
Anti-apolipoprotein A-1 auto-antibodies are
associated with immunodeficiency and

systemic inflammation in HIV patients

N. Satta*'!, S. Pagano*, F. Montecucco®, B. Gencer?,

F. Mach®, L. Kaiser, A. Calmy’ & N. Vuilleumier*
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Protein Sciences, University of Geneva, Switzerland;
“Department of Internal Medicine, University of Genoa, Italy;
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of Infectious Diseases, Geneva University Hospitals,
Switzerland

Objectives: To determine the existence of autoantibodies
against apolipoprotein A-1 (anti-apoA-1 IgG) in HIV patients
and to explore their association with biological features of HIV
severity such as cytopenia, detectable viremia (< 40 copy/mL),
and different inflammatory biomarkers involved in atherogene-
sis. Being biologically active molecules, we also evaluated their
impact on CD4" lymphocytes survival in vitro.

Methods and results: Anti-apoA-1 IgG plasma levels were
assessed by ELISA in 237 HIV patients in primary prevention
naive from statin therapy. High anti-apoA-1 IgG levels was
retrieved in 58% (n = 138) of patients and were associated with
lower thrombocytes, leucocytes, and CD4" counts, but higher
viremia, and higher levels of systemic inflammation. These asso-
ciations were further confirmed by significant Spearman correla-
tions. Logistic regression analyses indicated that high anti-apoA-
1 IgG levels were associated with a 10-fold increased risk of dis-
playing CD4" levels below 200 cells/mm?, independently of vir-
emia and treatment (adjusted Odds ratio [OR]:9-72, 95%
Confidence interval [95% CI]: 1-22-77-32; P = 0-03), and a 6-fold
increased risk of having a detectable viremia, independently of
treatment (OR:6-36; 95%CI: 1.97-20-51; P = 0-001).In vitro, anti-
apoA-1 IgG induced a dose and time—dependent CD4" apopto-
sis that was increased by exposure to HIV RNA, but insensitive
to L-type calcium channel, toll-like receptor-2- 4 or CD14 inhibi-
tion.

Conclusions: In HIV, anti-apoA-1 IgG levels are raised and
associated with low thrombocytes and CD4+ counts, but high
viremia and a pro-inflammatory systemic profile. Experimental
evidences showed that per se anti-apoA-1 IgG can promote
CD4" lymphocyte apoptosis trough novel and yet undefined
pathways. The clinical implications of these findings require fur-
ther investigations.
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Plasma palmitoylethanolamide as potential
predictor of coronary dysfunction
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Background and aims: Among endocannabinoid-related medi-
ators, oleoyl-ethanolamide (OEA) and palmitoyl-ethanolamide
(PEA), have been recognized to be endogenous PPARa agonists
with lipolytic and anti-inflammatory action, without direct ago-
nist activity on the cannabinoid CB; and CB; receptors. Here, we
assessed the potential association of the circulating endo-
cannabinoids PEA and OEA with the coronary function in a
cohort of patients with different body mass index (BMI) (normal,
overweight, obese, and morbidly obese [MOB]).

Methods: Myocardial perfusion and endothelium-related
myocardial blood flow (MBF) responses to cold pressor test
(CPT) and during pharmacological vasodilation with dipyri-
damole were measured with *N-ammonia positron emission
tomography/computed tomography in 107 patients without car-
diovascular disease. OEA and PEA were extracted from human
plasma by liquid-liquid extraction, separated by liquid chro-
matography and quantified by mass spectrometry. Serum levels
of intercellular adhesion molecule-1 and vascular cell adhesion
molecule-1 (VCAM-1) were measured by colorimetric enzyme-
linked immunosorbent assay.

Results: Circulating levels of PEA and VCAM-1 were increased
in MOB as compared to normal weight subjects. Circulating
levels of OEA and PEA were independently associated with
BMI (B = 0-350 and B = 0-268, respectively; P < 0-05 for both),
but not with adhesion molecule expression. Furthermore, PEA
was inversely and significantly correlated with MBF during
hyperemia and AMBF to CPT in the overall cohort and particu-
larly in MOB patients. According with ROC curve analysis, PEA
showed a significant accuracy in predicting worsened coronary
function, as assessed by MBF during hyperemia (AUC 0-695;
P =0-002) or AMBF to CPT (AUC 0-642; P = 0-018). Specifically,
PEA values < 3:176 ng/mL significantly predicted the best MBF
during hyperemia, also in adjusted analysis (OR 0-26 [0-08-0-85];
P =0-026).

Conclusion: Those results indicate PEA as a potential circulat-
ing biomarker of coronary dysfunction in both MOB patients
and general population. However, alteration in PEA levels has
to be considered in an integrated way which considers different
lipid classes.
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Efficacy and safety of renal denervation in a
single-center cohort of patients with
pharmacological resistant hypertension:
features and clinical outcome
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Switzerland, Switzerland

Background: Hypertension is one of the most important cardio-
vascular risk factors. Despite widespread antihypertensive
drugs, a considerable amount of patients do not achieve the rec-
ommended blood pressure target values of < 140/90 mmHg
even if an adequate pharmacological therapy has been estab-
lished. The results of various studies on the hypotensive effect
of renal denervation (RDN) in patients with antihypertensive
therapy have led to controversial results. A retrospective analy-
sis with a follow-up of 6, 12 and 24 months to investigate the
efficacy and safety of catheter-based renal artery ablation was
performed at the University Hospital Zurich in 41 patients after
RDN.

Methods: In addition to medical antihypertensive therapy,
RDN using three different ablation systems (Symplicity™-
RDN-System,  EnligHTN™-Multi-Electrode-Renal-De-Nerva-
tion-System and Vessix™-Renal-Denervation-System) was car-
ried out. The primary endpoint was the reduction of
ambulatory blood pressure monitor at 6, 12 and 24 months after
RD. The primary safety endpoint was the changes in plasma cre-
atinine levels after 12 and 24 months.

Results: The mean systolic blood pressure reduction after 6, 12
and 24 months was 28-0 & 4.1 mmHg and 31-3 £ 4.2 mmHg
and 35-4 + 3.5 mmHg. There were no complications after the
RDN nor any relevant adverse vascular, renal or cardiovascular
events were observed.

Conclusions: The data presented in this single center registry
confirm that the RDN is an efficient and safe treatment option
for hypertension. Whether this new therapy option leads in
the long term to a reduction of the cardiovascular mortality, will
definitely show through future studies.

P2.14
Sirtuin 5 deletion confers cerebral protection by
attenuating BBB disruption in mice following

middle cerebral artery occlusion
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Introduction: Sirtuin 5 (SIRT5) is a metabolic regulator induc-
ing post- translational modifications of proteins. Multiple
(patho-) physiological functions of SIRT5 are currently emerg-
ing. Herein, we sought to investigate the role of SIRTS5 in ische-
mia reperfusion-induced brain injury using a murine model of
stroke, an in vitro model of human brain microvascular endothe-
lial cells (HBMVECs) as well as peripheral blood monocytes
(PBMs) from ischemic stroke patients.

Methods: SIRT5 knockout (SIRT5-/-) and wild type (WT) mice
were subjected to transient middle cerebral artery occlusion

(MCAO) for 45 min followed by 48 h of reperfusion. Infarction,
neurological deficits, [gG extravasation and tight junction expres-
sion were examined 48 h after MCAO. Finally, in order to test the
relevance in human cells, HBMVECs were transfected with either
SIRTS5 siRNA or scrambled and exposed to 4 h hypoxia followed
by 4 h reoxygenation. In addition, SIRT5 expression was deter-
mined in PBMs of ischemic stroke patients and compared to
age-, sex- and risk factor-matched control subjects.

Results: SIRT5-/- displayed smaller infarct volumes compared
to WT mice after 48 h of reperfusion (19-6 £ 11.02 vs
40-93 £ 9:96 % P = 0-0005). The decrease in infarction was func-
tionally relevance since SIRT5-/- also displayed improved neu-
rological deficits at 48 h compared to WT mice. Blood brain
barrier (BBB) permeability was also decreased in SIRT5-/-as
well as the degradation of the tight junction occludin. Likewise,
knockdown of SIRT5 decreases brain endothelial permeability
and increases occludin expression in HBMVECs. However, this
effect was prevented in the presence of the PI3K inhibitor, wort-
mannin. Finally, SIRT5 isoform 1 gene expression is PBMs of
patients with ischemic stroke and correlates with stroke severity.
Conclusions: Deletion of SIRT5 improves stroke outcome
including stroke size and neurological deficits by attenuating
blood brain barrier disruption and occludin degradation in a
murine model of stroke.

P2.15
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catheters
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Introduction: Adequate electrode-tissue contact is important
for the effectiveness of pulmonary vein ablation. In a previous
study we have shown that the electrode-interface resistance
(IR) is a good electrical indicator for measuring electrode-tissue
contact with circular multi-electrode catheter. With IR, a drive
current is applied between two neighbouring electrodes while
the voltage is measured between the target electrode and a skin
patch. Stimulation thresholds are influenced by quality of elec-
trode-tissue contact. In this study we sought for other IR charac-
teristics that influence stimulation thresholds. Movement of the
catheter caused by breathing and heart contraction led to fluctu-
ations in IR values. Large fluctuations could influence stimula-
tion thresholds.

Methods: In four pigs a 7F circular octopolar catheter, was posi-
tioned inside the left atrium at several locations. Stimulation
thresholds were determined for each electrode separately while
simultaneously measuring IR for each electrode. Standard devi-
ations of the IR values were compared with stimulation thresh-
olds.

Results: The average IR value for no-contact was 81.2 4 2.6 Q.
Impedance increase and the stimulation threshold correlated
significantly, p = —0.47 (P < 0.001). There was no significant cor-
relation between the standard deviation of the IR values and the
stimulation threshold, p = 0.17 (P > 0.05).

Conclusion: While the correlation between IR and stimulation
threshold was significant, fluctuation of the IR values did not
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influence this correlation. Sites without capture showed a signif-
icantly lower impedance increase than sites with capture, indi-
cating IR values are influenced by quality of the contact. In
combination with previous work we can conclude IR measure-
ments show good potential for quantification of electrode-tissue
contact.
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The visceral adiposity index predicts
cardiovascular events both in coronary artery
disease patients with and in coronary artery

disease patients without diabetes
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Aim: The visceral adiposity index (VAI) is a validated tool for
the evaluation of visceral adiposity, using waist circumference,
serum triglycerides, age and gender to diagnose this metabolic
abnormality. It has recently been associated with cardiovascular
risk in primary care patients. No data are available on the asso-
ciation of the VAI with mortality in patients with established
CAD.

Methods: We therefore calculated the VAI in 1472 consecutive
patients with angiographically proven stable CAD according
to the Amato formula. T2DM was defined according to the
ADA definition. The incidence of vascular events was recorded
over 10 years.

Results: At baseline, the VAI was significantly higher in CAD
patients with T2DM than in those without diabetes (362 + 330
vs. 247 £ 224; P < 0-001). Prospectively, 539 vascular events
occurred; the event rate were significantly higher in patients
with T2DM than in those who did not have diabetes (44-8%
vs. 33-7%; P < 0-001). The VAI significantly predicted cardiovas-
cular events in CAD patients with T2DM (standardized adjusted
hazard ratio (HR) 1-16 [1-01-1-33]; P = 0-037) as well as in those
without T2DM (HR 1-14 [1-02- 1.27]; P = 0-018).

Conclusion: We conclude that the VAI predicts cardiovascular
events both in CAD patients with and in CAD patients without
diabetes.
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opening in experiment and clinic as an early
diagnostic tool for severity of myocardial
ischemic injury
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Mitochondrial permeability transition pores (MPTP) are well-
considered target for prevention of reperfusion damage. We
developed the procedure for evaluation of “opened”/“closed”

state of MPTP by measuring the levels of mitochondrial factor
(MF) which is the mixture of substances of purine nucleotides
origin released from inner mitochondrial space into solutes out-
flow from isolated heart and patients” blood.

Coronary outflow samples were collected from the Langen-
dorff isolated rat hearts before and after ischemia or ischemic
preconditioning. Blood samples were collected in healthy indi-
viduals and patients before and during surgery of myocardial
revascularization, then centrifuged at 3000 rpm for 15 min.
Plasma was separated and proteins precipitated with 50% tri-
chloroacetic acid. Next, the samples were centrifuged again,
and optical density (OD) was measured in UV. The levels of
MF were calculated as difference in OD before and after ische-
mia/reperfusion. Standard blood biochemical tests (creatine
phosphokinase, lactate dehydrogenase, MB-creatine phosphoki-
nase, aspartate aminotransferase) were performed.

Ischemia/reperfusion of the isolated heart induced consider-
able increase of MF in solutes collected at the 1°' min of reperfu-
sion. That was greatly prevented by IPC as well as by
cyclosporine A or sanglifehrin A pretreatment. Furthermore,
mitochondria isolated from ICP hearts showed decreased sensi-
tivity to MPTP inductor — calcium ions indicating increased
resistance to ischemia/reperfusion damage. In clinic, MF levels
were significantly lower in healthy individuals aged 18-34 com-
paring to the older ones (35-58y.0.). Patients with coronary
artery disease (60-5 + 12.9y.0.) showed double increase in MF
comparing to healthy mates. 5 min of reperfusion of the heart
at surgery with cardioplegia induced increase of MF levels
(P < 0:01), however, surgery without cardioplegia decreased
the MF levels (P < 0-001). MF levels had strong correlation with
blood enzymes levels.

Evaluation of MF levels in outflow solution or blood samples
seems to be very promising for early diagnostics of ischemic
damages in experimental and clinical practice.
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Background: Pheochromocytoma is a rare catecholamine
secreting tumour with heterogeneous clinical presentation. We
report how complete restoration of cardiac function and mor-
phology was very rapid after surgical excision of the tumour

Methods and results: A 45-year-old man was admitted to our
ward for dyspnoea and fatigue in daily activity, episodes of pal-
pitations, headache and irritability, sweating, anxiety and
weight loss, began 3 months before. He was a smoker, his med-
ical history was positive for arterial hypertension. Physical
examination was negative except for high blood pressure values.
Electrocardiogram showed sinus rhythm and signs of left ven-
tricular hypertrophy. Blood tests showed hyperglycaemia with
high glycated haemoglobin (54 mmol/mol), elevated NT-
proBNP (246 pg/mL). Transthoracic echocardiography showed
left ventricular dilatation and eccentric hypertrophy with an
ejection fraction of 40%. Abdominal ultrasound revealed an inci-
dental mass above the right adrenal gland. A catecholamine-
releasing tumor was suspected: 24-h urinary levels of total cate-
cholamine and normetanephrine were high. Abdominal
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magnetic resonance was performed and confirmed the presence
of a heterogeneously enhancing mass in the right adrenal gland.
The patient was scheduled for laparoscopic resection of the
adrenal mass, whose histological analysis was compatible with
pheochromocytoma. At the six-months follow-up visit the
patient reported a great improvement of his clinical conditions:
blood pressure was well-controlled and electrocardiogram
showed a significant reduction in abnormalities. Transthoracic
echocardiography showed a complete regression of left ventric-
ular hypertrophy and improvement of left ventricle size and
function (ejection fraction 58%). These features suggested the
diagnosis of “Catecholamine-induced cardiomyopathy” due to
pheochromocytoma.

Conclusions: In the presence of a dilated and hypokinetic heart
in an hypertensive patient, a catecholamine-secreting tumour
has to be suspected, since surgical treatment can lead to com-
plete regression of the cardiomyopathy. Peer-reviewed guideli-
nes are still needed to guide the investigation and
management of suspected catecholamine-induced left ventricu-
lar dysfunction.

P2.19
Prevalence of pulmonary hypertension in the

echocardiographic laboratory

A. Bianco, V. Mercurio, G. Bosso, A. lannuzzi, D. Ciervo,
P. Parrella, M. Cellurale, A. Mancini, G. Campi,

A. Carannante, P. Abete, C.G. Tocchetti, M. Petretta &
D. Bonaduce

Dipartimento di Scienze mediche traslazionali, Italy

Background and aim: Pulmonary hypertension is defined as an
increased mean pulmonary arterial pressure > 25 mmHg at rest
assessed by right heart catheterization. It can be caused by sev-
eral clinical conditions, and the different etiologies require dis-
tinctive management, specific therapies and have different
prognosis.

Transthoracic echocardiography is commonly used for initial
assessment of pulmonary hypertension, moreover it plays an
important role in the identification of the underlying aetiology.
Pulmonary arterial systolic pressure (PASP), estimated by tricus-
pidal regurgitation’s flow velocity, considering right atrium
dimension and diameter and collapse with inspiration of inferior
vena cava, is one of the most common parameters employed.
Estimated PASP has high sensitivity, specificity and negative
predictive value.

Nowadays, few data about pulmonary hypertension preva-
lence among patients who undergo transthoracic echocardiogra-
phy are available. The aim of this retrospective study is to
evaluate the prevalence of elevated PASP, defined as an esti-
mated PASP > 40.

Methods: We enrolled patients referred to our echocardio-
graphic laboratory for transthoracic echocardiography, from
January 2011 to January 2014. Patients who had elevation in
PASP underwent to clinical, laboratory and instrumental inves-
tigations to be further categorized in each aetiological group.
Results and conclusions: We evaluated 3684 patients: 2695
(73%) of these had normal values of PAPS, 332 (9%) had
increased one. In the selected patients with pulmonary hyper-
tension, Pulmonary Arterial Hypertension prevalence (Group
1) was 4-7% instead PH secondary to left heart diseases (Group
2) was 83-6%. Group 3,4 and 5 are less frequent (9-5%, 1-6%, and
0-6%, respectively). Concerning the general characteristics of the
groups, patients with Group 1 pulmonary hypertension were
younger (mean age 57-1 £ 15-1 years) and mostly female
(83-3%).

In our echocardiographic laboratory, pulmonary prevalence
was 9% according to other reports in the literature.

These results confirm that Group 1 pulmonary hypertension is
a rare disease that affects mainly young women.

P2.20

Fusobacterium nucleatum as a rare cause of
acute pericarditis and pericardial effusion

A. Bianco, V. Mercurio, D. Ciervo, P. Parrella, A. Mancini,
M. Cellurale, G. Campi, A. Cuomo, P. Abete, C.G. Tocchetti &
D. Bonaduce

Dipartimento di Scienze mediche traslazionali, Italy

In March 2015, a 42 years-old woman was admitted to our ward
for fever, cough and pleuritic pain, started few weeks before.
Upon admission, the patient had fever, sinus tachycardia,
hypotension (90/60 mmHg), tachypnea and 96% O2-saturation
in room air. Her medical history was negative. On physical
examination, heart sounds were parafonic and ECG revealed
sinus tachycardia and ST-alterations in multiple leads.

Blood tests showed normochromic normocytic anemia, neu-
trophilic granulocytosis, elevated values of troponin and C reac-
tive protein. A CT-scan revealed bilateral pulmonary
consolidations, pleural effusion ad a large pericardial effusion.
In few hours the clinical picture worsened, since the patient
developed marked hypotension and increase in transaminases,
so we performed an urgent trans-thoracic echocardiogram that
confirmed a severe posterior pericardial effusion (6x10 cm) with
initial signs of pericardial tamponade. An urgent evacuative
pericardiocentesis was performed, with positioning of a pericar-
dial drainage. The drained material had a purulent aspect. Its
microbiological exam was positive for Fusobacterium nuclea-
tum. TB test, HIV-test, C. Pneumoniae, Toxo anti-bodies and
blood cultures excluded other etiology. A therapy with pipera-
cillin-tazobactam and daptomycin was started and the drainage
was removed after 72 h. After 3 weeks, patient’s clinical condi-
tions were improved and pericardial effusion was almost absent
on follow-up echocardiography.

Acute pericarditis is a clinical syndrome characterized by
inflammation of pericardial leaflets and often associated with
pericardial effusion; in developed country, it is caused mainly
by viral agents (85-95%) while bacterial pericarditis is relatively
uncommon in clinical practice, accounting only for < 1% cases.
Among bacterial etiology, a new emergent species, even in
healthy patients, is Fusobacterium nucleatum, an anaerobic bac-
terium commonly found as normal mucosal associated floral
of the oral cavity. A prompt diagnosis, an adequate management
of the possible complications (like cardiac tamponade) and a tar-
geted antibiotic therapy are mandatory since they may affect
patients” prognosis.

P2.21

Comparison of redo surgery to percutaneous
valve-in-valve replacement in patients with
failed aortic bioprosthetic valves

A. Mameri

Hopital Pitie-Salpétriere, France

Background: Repeat cardiac surgery to change failed aortic bio-
prosthetic valves is associated with significant morbidity and
mortality. Since 2007, percutaneous valve-in-valve (VinV)
replacement has emerged in high-risk patients.
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Purpose: We sought to compare in-hospital and mid-term mor-
tality and outcomes of patients who underwent redo aortic valve
replacement (AVR) versus transcatheter VinV implantation in
failed surgical aortic bioprosthetic valves.

Methods: We retrospectively reviewed consecutive patients,
who underwent redo AVR or VinV replacement excluding
active infective endocarditis, history of Ross surgery and multi-
valvular disease from January 2006 to February 2016 in Bichat
hospital for failed aortic bioprosthetic valves (aortic regurgita-
tion grade > 2 and/or effective orifice area < 1 cm? according
continuity equation).

Results: 234 consecutive patients with failed surgical aortic bio-
prosthetic valves were referred to our institution. We finally
enrolled 128 patients: 45 underwent transcatheter VinV implan-
tation and 83 underwent redo AVR. VinV group were signifi-
cantly older (62 £ 19 versus 77 + 13, P < 0-0001), had more
previous CABG (36% versus 11%, P = 0-002), kidney impair-
ment according to  Cockcroft creatinine clearance
(56 £+ 28 mL/min versus 85 & 47 mL/min, P = 0-0005), and
atrial fibrillation (36% versus 17%, P = 0-03). Consequently,
VinV group had higher risk scores than redo AVR group: mean
logistic EuroSCORE 26 + 15 % versus 18 £+ 16%, P = 0-0004,
mean EuroSCORE 2 13 4+ 10% versus 10 £ 13%, P = 0-002 and
mean STS Score 7 £ 6% versus 4 & 6%, P = 0-0001 respectively.
Overall mortality according to Kaplan-Meier survival test was
22% (n =10) in VinV group and 17% (n = 14) in redo AVR
group, P = 0-38. In-hospital and mid-term complications were
not significantly different between the groups.

Conclusion: VinV may appear a promising alternative to redo
surgery for patients with failed aortic bioprosthesis. Future
prospective studies are necessary to determine the place of TAVI
VinV for failed aortic bioprosthesis.

P2.22
Effect of polyphenol resveratrol on the isolated

renal artery of normal and diabetic rats

R. Novakovic*, J. Rajkovic*, V. Djokic*, H. Heinle™ &

L. Gojkovic-Bukarica*

*Faculty of Medicine, University of Belgrade, Serbia;
"Institute of Physiology, University of Tiibingen, Tiibingen,
Germany

Aim: Resveratrol is a phytoalexin present in many different
types of plants. It is suggested that chronic treatment of type 2
diabetes mellitus with resveratrol attenuates the inflammatory
injury of the vascular wall. The aims of this study were to inves-
tigate the effect of mechanisms by which resveratrol relaxes the
renal artery (RA) of normal and diabetic rats and testing the
involvement of K-channels in this mechanism.

Methods: Samples of the renal arteries were isolated from
normal and diabetic Wistar rats in which diabetes was induced
by alloxan. Samples were mounted into organ bath for record-
ing isometric tension. Resveratrol (1-100 pM) was added to the
bath cumulatively. In order to test the involvement of K-chan-
nels in the mechanism of action of resveratrol, a selective
blockers were used: for voltage-gated channels (Kv), marga-
toxin and phrixotoxin; for calcium-dependent big channels
(BKc,) iberiotoxin, and for ATP-sensitive channels (Katp)
glibenclamide. Experiments followed a multiple curve design.
The presence and distribution of subtypes of K-channel was
determined by immunohistochemical staining specific anti
bodies.

Results: Resveratrol relaxed RA. Iberiotoxin, margatoxin and
phrixotoxin antagonized the effect of resveratrol on RA of
non-diabetic rats. However, only margatoxin antagonized the

effect of resveratrol on RA of diabetic rats. Immunohistochemi-
cal staining showed the presence of Ksrp, BKc, and Kv in RA of
normal rats and only Kv1-3 subtype in RA of diabetic rats.
Conclusions: In conclusion, we have shown that resveratrol
induced endothelium-independent relaxation of RA of normal
rats, and that margatoxin-sensitive K-channels (kv1-3) are
involved in this relaxation.

P2.23

SOD1, SOD2 and GPX1 genes expression in
different form of atherosclerosis

N. Davlyatshina*, S. Mayanskaya*, E. Maykova®,

A. Mukhametgalieva® & O. Kravtsova'

*Kazan state medical university, Russian Federation; "Kazan
Federal University, Kazan, Russia

Introduction: Reactive oxygen species (ROS) are involved in
the different living processes and low concentrations of ROS
may be beneficial in intracellular signaling and antimicrobial
defense but high amount of ROS plays a certain role in the
human disease triggering, including atherosclerosis. Antioxi-
dant system (AOS) including enzyme that serves as a safeguard
against the accumulation of ROS but mechanisms of AOS dys-
regulation of in atherosclerosis of different localization still
unclear and the results of studies are contradictory. So, the
aim of this study was to examine the AOS enzymes gene activity
(50D1, SOD2, GPX1) in patients with cardiovascular diseases.
Materials and methods: Gene expression analysis was carried
out on venous blood samples from 48 patients with confirmed
multifocal atherosclerosis (IPA), 46 patients with acute coronary
syndrome (ACS), 47 patients with risk factors for cardiovascular
disease (RFCD) and 16 healthy donors. The relative gene expres-
sion level (RQ) evaluated by the 2deltaCt method and Student t-
test (P = 0-05).
Results: Our results showed a lowering gene expression for all
three studied genes (RQ < 1, P < 0-05) in both groups with dif-
ferent localization of atherosclerosis lesions (IPA and ACS) that
can be possibly explained by exhaustion of antioxidant potential
during atherosclerotic complications development and possibly
due to chronic process and the area of atherosclerotic lesions
in IPA patients. In patient with RFCD we also detected decreas-
ing in activity of two AOS genes — SOD1 and GPX1 (RQ < 1)
against the backdrop of increasing the activity of a SOD2 gene
(RQ 3:28) but those differences were not statistically significant
which may due varying of AOS activity due to some environ-
mental factors not associated with atherosclerotic process.
Conclusion: Thus, gene expression study of AOS enzymes may
have a prognostic value of AOS exhaustion in patients with
atherosclerosis.

The study was supported by RFBR (project No. 16-34-00737).
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Silencing of the activated protein-1
transcription factor JunD exacerbates ischemia/

reperfusion-induced cerebral injury

C.D. Canestro*, M.F. Reiner*, A. Akhmedov*,

H. Amstalden*, S. Briand*, A. Semerano?, G. Giacalone,
S. Keller*, G.A. Kullak-Ublick®, M. Sessa*, T.F. Lischer*,
J.H. Beer*" & G.G. Camici*

*Center for Molecular Cardiology, University of Ziirich,
Switzerland; "Department of Internal Medicine, Cantonal
Hospital of Baden, Baden, Switzerland; * Department of
Neurology, San Raffaele Scientific Institute, Milan, Italy;
¥Department of Clinical Pharmacology and Toxicology,
University Hospital Zurich, Zurich, Switzerland;'“Department
of Cardiology, University Heart Center, University Hospital
Zurich, Zurich, Switzerland

Background: The activated protein-1 transcription factor JunD
mediates inflammation, apoptosis and oxidative stress, which
are crucial components to ischemia/reperfusion brain damage.
In this study we investigate the role of JunD in ischemia/reper-
fusion-induced brain injury using a mouse model of ischemic
stroke, primary human brain microvascular endothelial cells
(HBMVECsS) as well as peripheral blood monocytes (PBMs) from
ischemic stroke patients.

Methods: Twelve-week-old male C57BL/6 mice underwent
JunD silencing using small interfering RNA (siRNA) before tran-
sient (45 min) middle cerebral artery occlusion (MCAO) fol-
lowed by 24 h of reperfusion; stroke size was assessed by TTC
staining and neuromotor function by neurological score and
Rotarod tests and compared to scramble siRNA-injected control
animals (siScr, n = 8). Lastly, we examined vascular JunD
responsiveness to ischemia/reperfusion in C57BL/6 wild-type
(WT) mice, to hypoxia/reoxygenation in HBMVECs, and to
ischemic stroke in PBMs isolated from patients.

Results: JunD silencing provided a 40 + 8% reduction of JunD
protein expression in murine aortae. After transient MCAO,
JunD-silenced mice showed increased stroke volumes (siScr,
42 + 7 mm?, siJunD, 69 + 9 mm®) and decreased neuromotor
function, compared with control animals. After transient
MCAOQO, JunD expression was decreased in middle cerebral
arteries of WT mice. Similarly, JunD was reduced in HBMVECs
exposed to hypoxia/reoxygenation and in PBMs of ischemic
stroke patients after 24 h of symptom onset, as compared to
age- and sex-matched control subjects.

Conclusions: Brain ischemia/reperfusion reduces vascular
JunD expression in WT mice as well as in primary human cere-
brovascular endothelial cells and monocytes from patients with
ischemic stroke. JunD silencing in mice augments stroke vol-
umes and neuromotor deficits suggesting its involvement in
the pathogenesis of ischemia/reperfusion-induced brain injury.

P2.25

Advanced oxidation protein products-modified
albumin induces differentiation of RAW264.7
macrophage cell line into dendritic-like cells:
role cell surface thiols

S. Garibaldi*, C. Barisione*, C. Brunelli*", P. Ameri*' &
G. Ghigliotti*'

*Laboratory of Cardiovascular Biology, Department of
Internal Medicine, University of Genova, Genova, Italy;
’Cardiovascular Disease Unit, IRCCS AOU San Martino — IST,
Genova, ltaly

Background: Advanced Oxidation Protein Products (AOPP)
include oxidative modifications of proteins that mainly occur
through myeloperoxidase-derived hypochlorite (HOCI). Local
accumulation of AOPP induces pro-inflammatory and pro-fibro-
tic processes in patients with chronic kidney disease (CKD). In
addition, circulating AOPP may be regarded as mediators of
systemic oxidative stress, promoting the progression of
atherosclerotic damage of arterial walls. Dendritic cells (DCs)
are key cells in this process, due to their role in antigen presen-
tation, inflammation resolution and T cell activation. Our work
aims to evaluate whether AOPP-proteins induce activation and
differentiation of macrophages into dendritic cells in vitro and
the role of cell surface thiol groups and of free radicals in this
process.

Methods: AOPP-proteins were prepared by in vitro incubation
of human albumin (HSA) with HOCI. Mouse macrophage-like
RAW264.7 were treated with AOPP-HSA with or without
NAC. Following 48 h of HSA-AOPP treatment, morphology
was evaluated with microscopic observation, while markers of
dendritic lineage and activation (CD40, CD86, MHC classII)
and allogeneic T-cell proliferation by flow cytometry. Cell sur-
face thiols were determined as AlexaFluor-maleimide binding,
ROS production as DCF fluorescence, hypodiploid DNA and
cell cycle progression as Propidium lodide staining by flow
cytometry.

Results: HSA-AOPP induced the differentiation of RAW264-7
cells into a dendritic-like phenotype, as evidenced by morpho-
logical changes, by increase in CD40, CD86 and MHC classlI sur-
face expression as well as by induction of T cell proliferation.
HSA-AOPP treatment decreased cell surface thiols and
increased ROS production and the S-phase of the cell cycle.
NAC prevented the AOPP-dependent surface thiols decrease,
reduced ROS production, limited the cell cycle progression
and the differentiation of RAW264-7 into DC-like cells.
Conclusions: Oxidized plasma proteins modulate immune
responses of macrophages through a process involving thiol
redox equilibrium. This mechanism may play a role in the rapid
progression of atherosclerosis observed in CKD patients.

P2.26
Translational cardiovascular regenerative

research: a call for a paradigm shift

M. van der Naald*, S.A.J. Chamuleau* & R. Bollif
*Department of Cardiology, University Medical Center
Utrecht, The Netherlands; "Institute of Molecular Cardiology,
Division of Cardiology, Department of Medicine, University
of Louisville, Kentucky

Potential cell products and potential new strategies have been
successfully investigated in preclinical research. However, the
translation into a successful registration of a therapy remains
difficult. This is partly explainable by differences between
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preclinical models and human beings. However, suboptimal
quality of preclinical research and limited collaboration and
sharing of knowledge also contributes to translational failure.
Stage-specific focus in preclinical research: In order to
decrease translational failure, we should create a preclinical
framework with a stronger translational focus. Therefore, pre-
clinical research should be subdivided in three stages. Stage I
aims to discover and develop a lead cell product and is mainly
based on in vitro studies and zebrafish models. Stage II studies
are exploratory studies in which one aims to establish a product
and investigate safety, predominantly by using rodent models.
Stage III are confirmatory studies which focus on large animal
models and aim to investigate feasibility and efficacy. Within
each stage one should focus on its specific strengths, and opti-
mization of animal models and protocols should be part of pre-
clinical research.

Rigor multicentre preclinical studies: Confirmatory studies
should be considered as the preamble of clinical trials. These
preclinical studies should be performed in a rigor multicentre
large animal model setting. We need multicentre consortia,
focusing on quality, rigor, standardization and reproducibility.
All confirmatory studies should be registered in a prospective
registration. This would be a first step towards the solution of
publication bias in preclinical research, leading to a better trans-
lation into the clinical arena and will decrease the unnecessary
repetition of animal research. The prospective registry should
contain the major features of the study and should be managed
by an independent surveillant in order to maintain a safe har-
bour. Protocols should be disclosed after set period of time.

P2.27
Aortic remodeling after hybrid treatment: a

quantitative geometrical analysis

A. Finotello*, G. Spinella*, E. Faggiano', B. Pane*, M. Conti',
F. Auricchio® & D. Palombo*

*University of Genova, ltaly; "University of Pavia, Italy

Introduction: Hybrid arch (HA) repair is a less-invasive treat-
ment that combines open and endovascular procedures to treat
aortic arch (AA) diseases. Aim of the study is to evaluate
whether thoracic stent grafts modify the physiological shape of
AA after HA treatment.

Methods: A retrospective study was conducted on 26 HA cases
(22 aortic aneurysms, 4 type-B aortic dissections) collected
between 2012 and 2016 in Vascular and Endovascular Unit,
IRCCS S. Martino, Genova. For each patient, the pre- and the
first post-operative CT were analyzed: pre- and post-operative
Iumen and stents were reconstructed and registered in order
to be superimposed. When the pre-operative 3D geometries
involved saccular aneurysms, a virtual surface that excludes
the aneurysm sac was created. Then, the two centerlines were
created, from the aortic valvular plane to the plane passing the
celiac tripod. The curvature parameter was introduced to char-
acterize the centerline and evaluated as a function of the curvi-
linear abscissa s, which measures an approximate distance
along the vessel. The punctual curvature was then evaluated
in two characteristics points along the centerline: zone proximal
(P1) and zone distal to the stent (D1). In case of 2 or more stents
partially superimposed, evaluation was also performed in the
proximal (P2) and distal portion (D2) of the overlapping zone.
Global tortuosity of the AA segment and difference of centerline
length were also quantified.

Results: Percentage of stent coverage was 59-60 + 17-14%, and
1-81 £ 0-69 stent grafts were used per patient. After interven-
tion, centerline curvature was significantly greater in

correspondence of both P1 (P < 0-05) and D1 (P =0-01). An
average increase of the curvature was also observed in P2
(P = 0:055) and D2 (P = 0-001). Centerline length significantly
increased (385-6 to 390-1 mm, on average). In contrast, tortuosity
did not change significantly.

Conclusions: Our experience suggests that the physiological
shape of the AA was altered after HA treatment.

P2.28
Mid-term follow-up geometrical analysis of
thoraco-abdominal aortic aneurysms treated

with multilayer flow modulator

A. Finotello*, G. Spinella*, E. Faggiano', B. Pane*, M. Conti',
S. Morganti’, F. Auricchio” & D. Palombo*

*University of Genova, ltaly; "University of Pavia, Italy

Objectives: Aim of the study is the analysis of the clinical
results and aneurysmal sac evolution after placement of Car-
diatis Multilayer Flow Modulator (MFM), in patients with tho-
raco-abdominal aneurysms (TAA).

Methods: All patients with asymptomatic TAA treated between
October 2012 and November 2014 with MEM at the Vascular and
Endovascular Unit, IRCCS San Martino-IST University Hospital,
Genoa were retrospectively analyzed. 30 day evaluated out-
comes were mortality and complications. Follow-up evaluated
outcomes were mortality, aneurysm collateral branches patency
and reintervention. A geometrical analysis of 2 years follow-up
contrast-enhanced computed-tomography (CT) scans was car-
ried out in order to evaluate the total aneurysm volume, the per-
centage of aneurysm growth and the evolution of maximum
aneurysm diameter.

Results: 7 patients (3 male and 4 female, mean age: 71-8 years,
range: 63-85 years) were considered in the study. Mean pre-
operative aneurysm diameter was 6-8 cm (range 6-8-3 cm). No
30-day mortality or complications were observed. The mean
clinical follow-up was 29-4 months. During the follow-up three
deaths (42-8%) were observed, not related to aneurysm sac rup-
ture or MFM complications. Reintervention rate was 42-8% (3
patients), occurred in all cases after two-year follow-up; in two
cases the reintervention was necessary due to an excessive
increase of the aneurysmal sac. During the follow-up, a mean
growth rate of 6 mm/year (4 patients) for the diameter of the
aneurysm external wall and a total aneurysm mean volume
increase from 2-45x10° mm> to 3-50x10° mm> (4 patients) was
evaluated.

Conclusions: Our results have shown no mortality related to
aneurysm rupture during the follow-up and high rate of re-
interventions after placement of MFM, partially linked to the
growth of the aneurysm sac. Further geometrical analyses, based
on the proposed approach, regarding a larger group of patients
with long-term follow-up are required to draw indications about
the MFM use.
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transcatheter aortic valve implantation: a

clinical case
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“Department of Cardiology, IRCCS Pol. San Donato, Italy

Introduction: Despite transcatheter aortic valve implantation
(TAVI) has recently become the new standard medical treatment
for patients affected by severe aortic valve (AV) stenosis who are
not eligible for open-heart surgery, there are still some complica-
tions related with TAVI. For clinicians, such complications are
difficult to predict due to patient variability, especially in terms
of AV geometry, distribution and dimension of calcific plaques.
For this reason, clinical operators look with enormous interest at
tools able to give predictive evaluation of the prosthesis post-
operative performance. This work concerns the implementation
and validation of a systematic approach to perform patient-spe-
cific finite element analyses (FEA) with the aim of virtually
reproduce the TAVI procedure and predict post-intervention
outcomes. Focus is given on the patient-specific modeling of
AV: in particular how the assumptions regarding the AV mate-
rial model and properties, and its discretization strategy influ-
ence the outcomes of the structural FEA.
Methods: An “high-fidelity” model of a Medtronic CoreValve
size 29 prosthesis is reconstructed from micro-CT images. CT
images of a 76yo patient are used as starting point to create a
patient-specific model of the AV, consisting of aortic root wall,
leaflets and calcific plaques. Intraoperative angiographic mea-
surements are used to correctly replicate with FE the real
implantation procedure. The impact of modeling choices of the
aortic district on simulation outcomes is investigated through
a comparison between the simulation outcomes and the post-
operative CT data.

The numerical simulations of TAVI are then performed using
Abaqus 6-13 software.
Discussion: Although limited to only one patient, this study
represents a further step towards the use of realistic computer-
based simulations for virtual planning of TAVI procedures.

Our results indicate that specific modeling choices, such as the
patient’s calcifications, the AV material models and the dis-
cretization size have non-negligible effects on the simulation
outcomes and, as a consequence, on the clinical indications.

P2.30

Longitudinal echocardiographic and clinical
follow-up of patients undergoing mitral valve
surgery without concomitant tricuspid valve
repair

B.R. van Klarenbosch*, R. Jansen*, M.J.M. Cramer?*,
R.C.A. Meijer*, P.H.M. Westendorp', H.W.J. Meijburg?,
J.J.J. Bucx®, S.A.J. Chamuleau* & J. Kluin'

*UMC Utrecht, Utrecht, The Netherlands, "Beatrixziekenhuis
Gorinchem, The Netherlands; *Jeroen Bosch Ziekenhuis, ‘s-
Hertogenbosch, The Netherlands; $Diakonessenhuis Utrecht,
The Netherlands; YAMC, Amsterdam, The Netherlands

Background: In patients with mild to moderate functional tri-
cuspid regurgitation (TR) and absence of right ventricular dys-
function or tricuspid annulus (TA) dilatation, there is currently
no indication for concomitant tricuspid valve (TV) repair during
elective mitral valve (MV) surgery. However, long-term results

are conflicting. Here, we sought to determine the rate of progres-
sion in TR after MV surgery and the role of MV etiology.
Methods: Elective patients for MV surgery without concomi-
tant TV repair were retrospectively analyzed with longitudinal
echocardiographic and clinical follow-up, focusing on TR pro-
gression and MV etiology. Linear regression analysis was per-
formed for change in TR at follow-up, using pre-determined
variables and confounders.

Results: In total 213 patients without TV repair were analyzed.
Development of more than moderate TR after 3-9 + 2.5 years
was rarely seen (2 patients, 0-9%). Overall, median TR grade
pre- and late postoperative were equal (P = 0-059). Subanalysis
showed no significant difference in MV etiology subgroups. Pre-
operative TR grade and male gender were inversely correlated
to change in TR. Mortality was not influenced by the TR severity
at follow-up.

Conclusion: Our data showed that in a study population of
patients with mild to moderate TR undergoing MV surgery
without concomitant TV repair, significant late TR was rarely
seen. Based on our study, it is safe to waive concomitant TV
repair in this specific patient cohort.

P2.31
Atypical form of Kawasaki disease in an elderly

woman
D. Moustapha, H. Karim, M. Pascal & A.D. Von During
University Hospital of Geneva, Switzerland

Kawasaki disease is an acute febrile multisystem vasculitis of
unknown etiology affecting most often children younger than
5 years of age. It is a unique clinical symptom complex charac-
terized by persistent high fever, bilateral conjunctival hyper-
emia, and mucosal changes of the oropaharynx, erythematous
rash, erythema and indurative edema of the hands and feet,
and cervical lymphadenopathy. Although Kawasaki disease is
self limited, approximately 20-25% of untreated patients develop
coronary artery changes, with a range of severity from asymp-
tomatic coronary artery dilatation or aneurysm to giant coronary
artery aneurysms with thrombosis, myocardial infarction and
sudden death.

We reported an atypical case of an elderly woman of 86 years
old, with a history of atrial fibrilation, hypertension and dyslipi-
demia, admitted for acute heart failure (proBNP 5200). An
echocardiogram found inferior hypokinesia with a globally
low normal left ventricular global function with diastolic dys-
function. She had mildly elevated troponin levels (68 ng/L tro-
ponin T-hs). An angiogram, surprisingly showed a giant
aneurysm of the right proximal coronary artery and the left
proximal artery descending [Fig A and B].

For patients with Kawasaki disease and coronary artery
changes, the prognosis depends on the size of the aneurysms.
If the aneurysm is very large, it's recommended to put the
patient under anticoagulant treatment in order to prevent
thromboembolic events.
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P2.32

Implementation of a cardio-oncology healthcare
pathway: a retrospective analysis of the first
hundred patients

M. Linschoten*, M.-J. Cramer*, F.W. Asselbergs* ™+ &

A.J. Teske*

*Department of Cardiology, Division of Heart and Lungs,
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: Anthracyclines are currently the cornerstone in
the treatment of numerous haematological and solid cancers.
However, one of the most feared side effects of these agents is
cardiotoxicity. We have set up a specialized cardio-oncology
healthcare pathway to improve the cardiac outcome in oncology
patients by (1) identifying patients at high-risk of developing
chemotherapy-related cardiac dysfunction (CTRCD) (2) screen
and monitor high-risk patients to enable early detection of (sub-
clinical) cardiac dysfunction and thereby (3) facilitate early treat-
ment initiation.

Objective: To analyse the incidence of CTRCD, validate the
Cardiovascular Risk Score (CRS) model and assess cardiac

outcome in patients that were referred to our cardio-oncology
outpatient clinic between April 2015 and January 2016.
Methods: The Cardiovascular Risk Score (CRS) as proposed
by the Mayo Clinics, was determined to estimate baseline
CTRCD risk. All patients underwent extensive (strain)
echocardiographic evaluation once every 3 months. Primary
outcomes were defined as the development of CTRCD
(LVEF < 45%) and a decline in global longitudinal strain
(GLS) to < 18%.

Results: In total our cohort consisted of 100 patients, 55 males
and 45 females. All patients were analysed within 3 months
after having finalized their chemotherapeutic regimen and fol-
lowed up to one year. LV impairment (LVEF < 45%) was seen
in 11% of patients, LVEF < 50% in 27% and an abnormal GLS
in 18%. All patients that developed CTRCD had a CRS > 4, with
the highest proportion of CTRCD in patients with a CRS > 6. A
reduced GLS was seen in > 50% of all patients with a CRS score
of >4, which may precede cardiac dysfunction on follow-up.
Importantly, in patients with a CRS < 4, no CTRCD or abnormal
GLS was observed.

Conclusion: The CRS model discriminated between high- and
low-risk patients. Our new cardio-oncology healthcare pathway
facilitated the early identification of all patients (11%) that devel-
oped CTRCD on follow-up.
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P3.01
Effect of pinacidil on the human saphenous
veins obtained from patients with and without

type 2 diabetes mellitus

J. Rajkovic*, M. Peric’, R. Novakovic*, V. Djokic*,

V. Zivanovic?, H. Heinle® & L. Gojkovic-Bukarica*
*Institute of Pharmacology, Clinical Pharmacology and

Toxicology, Serbia; " Dedinje Cardiovascular Institute, Serbia;
*University Clinical Hospital Center “Dr Dragisa Misovic”, Serbia;

fInstitute of Physiology, University of Tubingen, Germany

Aim: Although the mechanisms by which type 2 diabetes melli-
tus (T2DM) increases cardiovascular complications is not entirely
explained, the change in the function of vascular smooth muscle is
one of them. In vitro studies on animals have shown that the dia-
betic vascular dysfunction is associated with the reduced activity
of the smooth muscle potassium (K*) channels. Thus, the aim of our
study was to investigate the involvement of the different K* chan-
nels in the relaxant effect of pinacidil on the human saphenous veins
(HSV) obtained from the patients with and without T2DM.
Method: The rings of HSV obtained from the patients undergo-
ing a coronary bypass surgery, were mounted in an organ bath
system and an isometric tension was being recorded. The exper-
iments followed a multiple curve design. The relaxation of HSV
was produced by pinacidil, a K* channel opener. The HSV was
precontracted with phenylephrine.

Result: Pinacidil produces comparable effects on the HSV from
the patients with and without T2DM. The effect of pinacidil on
the HSV from non-diabetic patients was antagonized by gliben-
clamide (P < 0-001), a selective blocker of ATP-dependent K*
(Karp) channels and 4-aminopyridine (4-AP), a nonselective
blocker of voltage-dependent K* (Kv) channels (P < 0-05), while
margatoxin, a selective blocker of Kv1-3 channels did not inhibit
the pinacidil effect. Tetraethylammonium, a nonselective blocker
of Ca**-activated K* (KCa) channels and iberiotoxin, a selective
blocker of large-conductance KCa channels did not antagonize
pinacidil effects on the HSV from both groups of patients. How-
ever, the effect of pinacidil on HSV from diabetic patients was
only antagonized by glibenclamide (P < 0.05).

Conclusion: Pinacidil produces dilatation of HSV from the
patients with and without T2DM by activation of vascular Krp
channels. However, in patients without T2DM, the 4-AP-sensi-
tive K" channels are involved in pinacidil effects on HSV also.

P3.02

Platelets from diabetic patients show increased
microparticle shedding and higher levels of
Peroxiredoxin-2 and Heat shock cognate 71 kDa
G. Chiva-Blanch, J. Cubedo, R. Suades & L. Badimon
Cardiovascular Research Center (ICCC), lIB-SantPau, UAB,
CiberCV, Barcelona, Spain

Background: Circulating microparticles (cMPs) are related to
the pathogenesis of atherothrombosis. Hyperglycemia and/or

insulin resistance leads to increased oxidative stress. The patho-
physiological changes elicited by diabetes may affect platelet
function and reactivity, increasing the risk of atherothrombosis.
Purpose: To investigate the differential microparticle shedding
and proteomic profile of platelets from diabetic patients treated
as per guidelines and non-diabetic controls to identify novel
molecular mechanisms behind the increased risk of
atherothrombosis associated to diabetes.

Methods: Platelet-derived cMPs from 43 diabetic patients and
38 controls was analyzed by flow cytometry using the following
platelet biomarkers: CD61, CD142, PAC1 and CD62P. The pro-
teome of platelets from 10 diabetic patients and 10 controls
was analyzed by 2-DE followed by MALDI-TOF/TOF identifica-
tion. Changes in differential proteins were validated by western
blot and serum protein levels were determined by ELISA.
Results: Diabetic patients were both type 1 (n = 13) and type 2
(n = 30) with similar clinical characteristics except for the per-
centage of metformin use (higher in type 2 diabetics). Platelet-
derived cMPs were higher in diabetic patients for all biomarkers
tested (P < 0-005, all). Proteomic analyses revealed significant
differences between diabetics and controls in 15 proteins related
to platelet aggregation, migration, and homeostasis. Diabetic
patients showed higher levels of two key stress-related proteins,
peroxiredoxin-2 (PRDX2) and Heat shock cognate 71 kDa
(HSPAS). The intraplatelet increase in HSPA8 was associated
to a decreased systemic protein levels in diabetic patients.
Conclusions: Platelets from diabetic patients are hyperreactive
as shown by their increased MP release. In addition, we report
for the first time that diabetic patients show increased levels of
PRDX2 and HSPAS in platelets, probably as a compensatory
mechanism in response to an increased oxidative stress.
Increased microparticle shedding and increased levels of PRDX2
and HSPAS are mechanisms involved in platelet dysfunction
associated to diabetes and its complications.

P3.03

Abscisic acid controls the release of insulin from
beta-cells, Glucagon-Like Peptide-1 from
intestinal L-cells and glucagon from alpha-cells
V. Booz*, C.B. Christiansen’, R.E. Kuhref, M.Y. Saltiel,

L. Sturla*, G. Sociali*, E. Zocchi*, J.J. Holst" & S. Bruzzone*
*Department of Experimental Medicine, Section of
Biochemistry, and (CEBR), University of Genova, Genova,
Italy; "NovoNordisk Foundation Center for Metabolic
Research and Department of Biomedical Sciences, Panum
Institute, University of Copenhagen, Copenhagen, Denmark

Abscisic Acid (ABA) is involved in the regulation of glucose
homeostasis in mammals, by stimulating insulin release (1)
and glucose uptake (2). ABA is released by glucose- or GLP-1-
stimulated B-cells (2). ABA plasma levels increase in healthy,
but not in diabetic, subjects undergoing an OGTT (2,3) and oral
ABA improves glycemic control in healthy humans (4). ABA
stimulates GLP-1 release from the enteroendocrine L cell line
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hNCI-H716, and oral ABA increased plasma GLP-1 and insulin
levels in rats (5).

We investigated whether ABA regulates GLP-1 and/or gluca-
gon secretion by the murine pancreatic oTC1-6 cell line.
LANCL2, the mammalian ABA receptor, is expressed by these
cells. Addition of exogenous ABA determined an increase of
intracellular cAMP content, as occurred in b-cells and L-cells,
and of the pre-proglucagon mRNA levels (1-5-fold relative to
untreated controls). GLP-1 secretion was not significantly mod-
ified in the presence of 1 pM ABA (for 2 or 24 h), neither at low
(LG), nor at high glucose (HG) concentrations. Conversely, ABA
consistently increased the release of glucagon (by 1-4 fold), both
in LG and HG media.

Our most recent results indicate that perfusion of rat pancreas
with a HG medium containing 10 pM ABA resulted in a slow
release of insulin. In addition, preliminary results indicated that
perfusion of rat proximal small intestine with a medium contain-
ing 200 pM ABA stimulated the release of GLP-1, when admin-
istered from the vascular side.

These results suggest a role for ABA in the dynamic interplay
between insulin, glucagon and GLP-1 release, and may con-
tribute to gain a deeper understanding of the mechanism of
action of ABA in glycemia control.

Bruzzone et al. JBC 2008.

Bruzzone et al. FASEB ] 2012.

Ameri et al. PLoSOne 2015.

Magnone et al. FASEB ] 2015.

Bruzzone et al. PLoSOne 2015.

P3.04
Vascular damage in metabolically healthy and

unhealthy obese subjects

A. Sciacqua, M. Perticone, S. Miceli, G. Procopio,
G. Bencardino, A. lannello, G. Sesti & F. Perticone
University Magna Graecia of Catanzaro, Italy

Obesity is an independent risk factor for cardiovascular disease
(CVD) and type 2 diabetes mellitus (T2D). However, a subset of
obeses referred to as metabolically healthy obese (MHO), are
characterized by a better metabolic profile. An objective method
to identify these subjects is by stratifying the obeses into quar-
tiles of insulin sensitivity evaluated by Matsuda index. The
aim of the present study was to evaluate the prevalence of sub-
clinical target organ damage (TOD) in MHO subjects comparing
them with MUHO. All patients underwent to OGTT and calcu-
lation of Matsuda index. From an initial cohort of 796 obeses,
(BMI > 30 kg/ m? ), after stratification for quartiles of Matsuda,
we considered patients in the 1% quartile (n = 199) as MUHO,
and those in the 4™ quartile (n = 199), as MHO. We included
182 males and 216 females, men age 47-7 + 14-5 yrs, diabetic
and drug-treated hypertensive patients were excluded from
the study. Estimated glomerular filtration rate (e-GFR) was eval-
uated by CKD-Epi formula. To assess vascular function, arterial
stiffness was obtained by measurement of carotid-femoral pulse
wave velocity (PWV) by applanation tonometry and carotid
intima media thickness (c-IMT) by a high-resolution ultrasound
B-mode system. Compared with MUHO patients, MHO subjects
presented a better metabolic and hemodynamic profile. In par-
ticular, they showed reduced levels of waist (P < 0-0001),
triglyceride (P = 0-001), fasting glucose (P = 0-001), insulin
(P =0-010), and hs-C reactive protein (P = 0-017). Moreover,
during OGTT MHO subjects showed lower values of area under
curve (AUC) of glucose (P < 0-0001) and insulin (P < 0-001) than
MUHO. Similarly, mean values of PWV (6:9 = 1.8 vs 7.9 + 2.1;
P =0-017) and c-IMT (0-6 + 0-3 vs 0-8 & 0-2; P < 0-0001) were

significantly lower and, on the contrary, values of e-GFR signif-
icantly higher (P < 0-0001) in MHO subjects. These findings may
have important prognostic significance, thus a correct phenotyp-
ing of obese subjects is an essential tool to better characterize
their cardiometabolic risk profile.

P3.05
Is type 2 diabetes a peripheral arterial disease

risk equivalent?

C.H. Saely*"¥, G. Silbernagel’, D. Zanolin*#, A. Vonbank*",
P. Rein*T, A. Leiherer**$, A. Schuler*, P. Schwerzler*+,
A. Mader*#, H. Drexel*** & |. Baumgartner?

*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; *Drexel University,
College of Medicine, Philadelphia, USA; ' University Hospital
Bern, Bern, Switzerland

Aim: Both type 2 diabetes (T2DM) and peripheral arterial dis-
ease (PAD) have been considered coronary artery disease
(CAD) risk equivalents. Here, we aimed at investigating
whether T2DM also is a PAD risk equivalent.

Methods: Over a mean follow-up period of 6 years, we prospec-
tively investigated a large series of 2137 patients, of whom 467 had
sonographically proven PAD and 1670 did not have PAD.
Results: T2DM was significantly more prevalent among
patients with than among subjects without PAD (44-3% vs.
27-4%; P < 0-001). The incidence of cardiovascular events was
lowest in patients with neither PAD nor T2DM (21-6%); it was
significantly higher in diabetic patients who did not have PAD
(30-5%; P <0-001), in nondiabetic PAD patients (38:7%;
P <0-001), and in patients with both PAD and T2DM (57-9%;
P < 0-001), in whom the incidence of cardiovascular events also
was significantly (P < 0-001) higher than in diabetic patients
who did not have PAD or in nondiabetic PAD patients
(P < 0-001). Importantly, cardiovascular event risk was signifi-
cantly lower in diabetic patients who did not have PAD than
in nondiabetic PAD patients (P < 0-001).

Conclusion: We conclude that PAD confers a higher cardiovas-
cular event risk than T2DM; T2DM therefore is not a PAD risk
equivalent. Cardiovascular risk is extremely high in patients
with the combination of PAD and diabetes.

P3.06
Serum uromodulin is associated with impaired

glucose metabolism

A. Leiherer**%, A. Muendlein*?, P. Rein*, D. Zanolin**,

A. Vonbank*, C.H. Saely*"*, A. Schuler*f, P. Schwerzler*,
A. Mader’* & H. Drexel**1

*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: Uromodulin is the most abundant urine protein under
physiological conditions. It has recently been described as a
serum marker of kidney disease. Whether uromodulin also is
associated with impaired glucose metabolism is unknown.
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Methods: We therefore measured serum uromodulin in a series
of 529 patients who were undergoing coronary angiography for
the evaluation of established or suspected stable coronary artery
disease (CAD); in patients without established diabetes oral glu-
cose tolerance tests were performed. Prospectively, diabetes inci-
dence was recorded over 4 years.

Results: Serum uromodulin was significantly and inversely
correlated with fasting plasma glucose (r = —0-158; P < 0-001),
with plasma glucose 2 h after an oral 75 g glucose challenge
(r=-0-144; P =0-002), and with HbAlc (= -0-103;
P =0-018). From our patients 146 (27-6%) had type 2 diabetes.
Uromodulin was significantly lower in patients with T2DM
han among non-diabetic patients (147-7 £ 69-9 vs.171-4 £ 78.9
ng/mL, P =0-001). Analysis of covariance confirmed that
T2DM was an independent determinant of serum uromodulin
(F = 56, P = 0-019) after multivariate adjustment including both
the glomerular filtration rate and urinary albumin excretion.
Prospectively, 21 patients of the initially non-diabetic subjects
developed diabetes. Their uromodulin was intermediate
(164 £+ 67 ng/mL) between those who did not develop diabetes
and those who already at baseline had diabetes (P for trend over
these three categories < 0-001).

Conclusion: We conclude that serum uromodulin is signifi-
cantly associated with impaired glucose metabolism; patients
with T2DM have significantly higher levels of uromodulin than
non-diabetic subjects.

P3.07

Single and joint effects of obesity and of the
metabolic syndrome on the development of
diabetes in patients with coronary
atherosclerosis

C.H. Saely*™*, A. Vonbank*f, D. Zanolin**¥, A. Leiherer*+#,
P. Rein*, A. Schuler*', P. Schwerzler’¥, A. Mader'* &

H. Drexel**1

*Vorarlberg Institue for Vascular Investigation and
Treatment, Feldkirch, Austria; T'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; 1Drexel University College
of Medicine, Philadelphia, USA

Aim: Obesity is a major risk factor for the metabolic syndrome
(MetS), but some obese individuals do not have the MetS while
others have the MetS but are non-obese. We prospectively inves-
tigated the single and joint effects of obesity and of the MetS on
diabetes incidence in patients with angiographically proven
coronary artery disease (CAD).

Methods: Diabetes  incidence  was  recorded  over
6-1 + 3.7 years in a large cohort of 1063 patients with angio-
graphically proven CAD. Obesity was defined as a BMI
> 30 kg/m? presence of the MetS was defined according to
the harmonized consensus definition.

Results: From our patients, 698 were non-obese and did not
have the MetS, 62 were obese but did not have the MetS, 184
were non-obese but had the MetS, and 119 were obese and
had MetS. During follow-up, the overall incidence of diabetes
was 12:1%, corresponding to 1:9% per year. Diabetes incidence
was 6:7% in non-obese patients without the MetS. It was signif-
icantly higher in obese patients without the MetS (16-0%;
P <0-001), in non-obese patients with the MetS (22-3%;
P =10-009), and in obese patients with the MetS (24-4%;
P <0-001). Diabetes incidence however did not differ

significantly between obese or non-obese MetS patients
(P = 0-303) or between obese patients with and obese patients
without the MetS (P = 0-674).

Conclusion: We conclude that the incidence of diabetes in
patients with CAD is high, except among subjects who neither
are obese nor have the MetS. Both obesity and the MetS increase
diabetes risk; a metabolically healthy obese phenotype does not
protect against the development of diabetes in this population.

P3.08

Dietary support at long term following bariatric
surgery

M. Pusceddu, R. Gradaschi, G. Camerini, F. Papadia &

G.F. Adami

University of Genova, Italy

Background: The long term weight results after bariatric sur-
gery are not always fully satisfactory, in some cases the weight
regain or the obesity relapse being observed at one or more years
after the operation.

Material and methods: Fifty patients were submitted to baria-
tric surgery, 35 undergoing Roux-en-Y Gastric Bypass (RYGBP)
and 15 Sleeve Gastrectomy (SG), were accurately evaluated by
an alimentary interview preoperatively and at 6 months and
one year following the operation. The interview, carried out in
all cases by the same person (MP), was designed for investigat-
ing both the energy content of the food eaten in the 24 h and the
subject’s alimentary habits and behaviors. The amount of calo-
ries intake was quantified by a food frequency questionnaire
integrated by an accurate 24 h recall, eating habits and behavior
were assessed with open questions exploring both the episodes
of binge eating and night eating and the occurrence of nibbling
and grazing behaviors and snaking between meals.

Results: At the sixth postoperative months, all patients experi-
enced a satisfactory weight loss, the mean daily energy intake
having become noticeable lower than the baseline one; however
in a not small part of patients eating habits and behaviors
remained unchanged in comparison to those recorder prior to
the operation, without any evident difference between the RYGS
and the SG individuals. At one year after the operation, in the
subjects having reported abnormal eating behaviors the weight
loss was noteworthy lower and the overall food consumption
significantly greater in comparison with subjects showing a nor-
mal eating pattern.

Discussion: A long term satisfactory weight loss after RYGBP
and SG requires a normalization of eating habits and behaviors.
Therefore, an adequate educational/nutritional support may be
of a great value for obtaining good results in the majority of the
severe obese individuals after RYGBP and SG.

P3.09

Daytime ambulatory blood pressure variability
predicts fluorophores advanced glycation end
products (AGEs)-to-NADH ratio in type 2
diabetes and controls

D.M. Ciobanu*, L.E. Olar’, R. Stefan” & G. Roman*

*luliu Hatieganu” University of Medicine and Pharmacy Cluj-
Napoca, Romania; 7LUniversil‘y of Agricultural Sciences and
Veterinary Medicine Cluj-Napoca, Romania

Background and aims: Higher serum advanced glycation end
products to nicotinamide adenine dinucleotide hydride (AGEs-
to-NADH) ratio was newly described in subjects with diabetes
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and cardiovascular disease compared to controls. However, no
data has been reported regarding the relation between the
AGEs-to-NADH ratio and 24-h ambulatory blood pressure mon-
itoring parameters. We aimed to assess the association between
AGEs, NADH, the AGEs-to-NADH and ambulatory blood pres-
sure control and variability in type 2 diabetes and control subjects.
Materials and methods: Serum AGEs and NADH were mea-
sured in type 2 diabetes subjects with cardiovascular disease
(n = 26), without cardiovascular disease (1 = 37) and controls
(n = 25) using fluorescence spectroscopy. The excitation wave-
length was set at 370 nm, and the emission was measured at
435 nm for AGEs and 460 nm for NADH. Daytime, nighttime
and 24-h mean blood pressure and blood pressure variability were
assessed in all subjects using 24-h ambulatory blood pressure
monitoring.

Results: We found significantly higher AGEs (19-4 & 3.1 vs.
180 + 34 and 159 + 1.5, P =0-002) and lower NADH
(149 & 2.7 vs. 132 & 2:6 and 19:6 &+ 2-1; P = 0-30) in diabetic
subjects with cardiovascular disease compared to those without
cardiovascular disease and controls. The AGEs-to-NADH ratio
was significantly higher in diabetic subjects with cardiovascular
disease compared to those without cardiovascular disease and
controls (1-38 4 0-26 vs. 1-32 4+ 0-21 and 0-82 + 0-11; P < 0-001).
The AGEs-to-NADH ratio was significantly and positively associ-
ated with mean daytime, night-time and 24-h systolic blood pres-
sure (r = 0-27; P = 0-01), also with daytime systolic blood pressure
variability (r = 0-27; P = 0-01) in all study population. In linear
regression analysis, the AGEs-to-NADH ratio was significantly
predicted by daytime systolic blood pressure variability
(P = 0-01), even after adjustment for age, sex, smoking status, dia-
betes and hypertension duration (R>= 0-19; P = 0-014).
Conclusion: Our findings suggest that daytime ambulatory
blood pressure variability might be implicated in increasing
the newly reported fluorophores AGEs-to-NADH ratio in type
2 diabetes and control subjects.

P3.10
Diabetic milieu induces myostatin in renal

proximal tubular cell line

S. Milanesi, F. Ansaldo, M. Saio, C. Barisione, B. Villaggio,
D. Picciotto, D. Verzola, F. Viazzi & G. Garibotto
Department of Internal Medicine and Division of
Nephrology, Dialysis and Transplantation, IRCCS AOU San
Martino-IST, Genoa University, Genoa, Italy

Background: Myostatin (MSTN), a member of the TGF-f fam-
ily, regulates muscle homeostasis, protein synthesis, insulin sen-
sitivity, glucose uptake and controls skeletal muscle
development. MSTN was found to be upregulated in diabetes.
The renal proximal tubular epithelial cells (PTEC) play an
important role in the diabetic nephropathy (DN) pathogenesis.
The aims were evaluate the involvement of diabetic milieu in
MSTN expression in PTECs and the effects of MSTN on prolifer-
ation, cytokine expression and fibrosis.

Methods: HK-2 (human PTEC) cell line was exposed to low
(LG 5 mmol) high (HG 30 mmol) glucose, and glycated albumin
(GA 500 ng/mL) for 48 h. MSTN mRNA was evaluated by real
time PCR and protein by western blot and immunocytochem-
istry. The effects of MSTN (500 ng/mL) on cell proliferation
(CFSE incorporation), ECM production , cytokines expression,
oxidative stress (rtPCR and immunocytochemistry, CellROX
staining) were also studied. To verify the direct involvement
of MSTN in fibrosis and inflammation, MSTN was down-regu-
lated after 24 h of siRNA transfection.

Results: MSTN mRNA and protein were upregulated by HG,
GA (by ~6 and ~2 folds respectively P < 0-05-0-01 vs LG and
albumin). MSTN slowed proliferation : 76% MSTN-treated cells
represented G2 + G3 generations of total cell population, against
54,2% of control cells (P < 0-05-0-01). MSTN was proinflamma-
tory and profibrotic stimulus: MCP1 and RANTES mRNAs
expression increased (respectively 4-4 + 024, 3.9 &+ 0-05,
P < 0-01) and fibronectin mRNA and protein increased 11 and
3 folds respectively (P < 0-01). MSTN increased intracellular
ROS (1,5 folds after 5h) and Nox 4 mRNA and protein
(5:6 + 19 fold, P < 0-05). When MSTN knockdown HK-2 cells
were exposed to HG or GA, fibronectin and MCP1 were signif-
icantly decreased (~ 60-80%, P < 0-05-0-01) .

Conclusions: Diabetic milieu induces MSTN in PTECs. MSTN
could involved in diabetic alterations inducing: slowing in cell
proliferation, inflammation and fibrosis and oxidative stress.
MSTN could be a new trigger in DN.

P3.11
Hyperglycemia and AGEs negatively affect the

angiopoietin/Tie-2 system in endothelial cells
A. Puddu, R. Sanguineti, M. Nicolo & G.L. Viviani
University of Genova, Italy

Endothelial dysfunction is a major characteristic of diabetic
microvascular complications. Microvascular changes start in
the prediabetic state, become more complex with overt diabetes
and remain even when glycemic control is reached. The latest
condition is probably sustained by Advanced Glycation End-
Products (AGEs), a heterogeneous group of compounds derived
from the non-enzymatic reaction of reducing sugars with pro-
teins, lipids or nucleic acids. The angiopoietin growth factor-1
(ANG-1) contributes to vessel integrity by activating the tyrosine
kinase receptor (Tie-2), conversely, ANG-2 acts as a dominant
negative ligand of Tie-2 and promotes inflammation. The aim
of the current study was to investigate whether exposure of
endothelial cells to hyperglycemia and AGEs may alter the
Angiopoietin/Tie-2 system.

Human microvascular endothelial cell-1 (HMEC-1) were cul-
tured for 5 days with Glycated serum (GS, which consists in a
pool of AGEs), 16-7 mmol/L glucose (HG) or their combination
(HG+GS). Then we evaluated: cell viability; mRNA levels of
Vascular Endothelial Growth Factor A (VEGF-A) and Angiopoi-
etin-2 (ANG-2); TIE-2 protein expression; secretion of VEGF-A,
ANG-1, ANG-2 and soluble Tie-2.

Viability of HMEC-1 cells wasn't affected by exposure to HG
or GS. Culture in all of the diabetic conditions increased secre-
tion of VEGF-A, and decreased secretion of ANG-2 and sTie-2.
Exposure to GS increased mRNA expression of ANG-2; and
decreased Tie-2 protein expression. Culture with HG up-regu-
lated mRNA levels of VEGF-A, and decreased ANG-1 secretion.
Combination of GS with HG had summative effects.

We show that both HG and AGEs negatively alter the
Angiopoietin/Tie-2 system favoring a molecular environment
that may impair endothelial integrity. These results also high-
light the importance of scavenging AGEs to prevent microvascu-
lar complications of diabetes.
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P3.12
Abscisic acid improves glucose tolerance in
rodents and in humans by increasing muscle

glucose uptake

M. Magnone*, T. Vigliarolo*, G. Sambuceti’, A. Buschiazzo,
A. De Flora* & E. Zocchi*

*DIMES-section of Biochemistry, University of Genova, Italy;
"Nuclear Medicine, IRCCS-AOU San Martino-IST, Genova, Italy

Background: Abscisic acid (ABA) is a plant hormone also pre-
sent in animals where contributes to the regulation of glycemia.
Indeed: (i) nanomolar ABA stimulates GLUT4-mediated glucose
uptake by myoblasts and adipocytes in vitro; (ii) plasma ABA
increases in healthy subjects, but not in diabetic patients, after
an oral glucose load (OGTT); (iii) oral ABA at 1 pg/Kg body
weight (BW) significantly lowers glycemia and insulinemia in
rats undergoing an OGTT.
Aims: To evaluate the effect of a nutraceutical containing ABA
on glycemia and insulinemia in healthy volunteers consuming a
standard meal.

To investigate the effect of chronic ABA treatment on blood
glucose, lipids and BW in mice fed a high-glucose (HG) or a
high-fat (HF) diet.

To measure the effect of a single oral ABA dose on muscle glu-
cose uptake in rats by pPET analysis.

Results: 1. In healthy volunteers, intake of a nutraceutical con-
taining 1 ng/Kg BW ABA before a standard meal significantly
reduced both glycemia and insulinemia.

2. In both HG- and HF- fed mice ABA treatment significantly
reduced HbAlc, lipidemia, glycemic profile during an OGTT
and BW gain compared to untreated controls.

3.1 pg/Kg BW ABA significantly increased FDG blood clear-
ance and muscle uptake during an OGTT.

Conclusions: Oral ABA at1 ug/Kg BW improves glucose toler-
ance in healthy humans fed a standard meal.

Chronic oral ABA administration reduces glycemia, lipidemia
and BW gain in mice fed a HG or a HF diet.

WPET imaging reveals a significant increase of FDG blood
clearance and muscle FDG uptake in rats: stimulation of tissue
glucose uptake is likely the reason for the reduced insulinemia
observed in ABA-treated rats and humans.

ABA administration could be a promising new intervention to
improve glucose tolerance sparing insulin by stimulating tissue
glucose uptake, which is usually compromised in pre-diabetic or
diabetic subjects.
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Medicine

P4.01

IDH2 deficiency protects age-dependent weight
gain

S.J. Lee, J.H. Lee & J.-W. Park

Kyungpook National University, Korea

Background: Reactive oxygen species (ROS) are a byproduct of
normal metabolism and play important roles in cell signaling
and homeostasis. Mitochondria, the main organelles involved
in intracellular ROS production, play central roles in modulating
redox-dependent cellular processes such as metabolism and
apoptosis. We recently reported an important role for mitochon-
drial NADP"-dependent isocitrate dehydrogenase (IDH2) in cel-
lular redox regulation.

Materials and methods: To explore the association between
IDH2 expression and obesity, we measured energy metabolism,
mitochondrial redox status, and modulation of signaling path-
ways in IDH2 knockout (idh2”/") and wild-type (idh2*/*) mice.
Results: We show that mice with targeted disruption of IDH2
exhibit resistance to obesity, with lower body weight and
reduced visceral fat, and increased insulin sensitivity accompa-
nied by enhanced energy expenditure relative to controls. This
function of IDH2 is linked to its capacity to suppress lipogenesis
in visceral adipose tissue, partly via transcriptional repression of
SREBP1, and to increase thermogenesis in adipocytes by tran-
scriptional activation of UCP1 via activation of the p38 signaling
axis.

Conclusions: Our results highlight the importance of redox bal-
ance in the regulation of metabolism and demonstrate that IDH2
plays a major role in modulating both insulin sensitivity and fuel
metabolism, thereby establishing this protein as a potential ther-
apeutic target in the treatment of type 2 diabetes and obesity.

P4.02

Characterization of postnatal decline in
hematopoiesis in human neonatal liver using
RNA sequencing: a link to UCP2

M. Svobodova*, P. Flachs*, P. Janovska*, H. Hartmannova®,
K. Hodanova', V. Stranecky’, A. Pristoupilova’,

M. Rossmeisl*, S. Kmoch' & J. Kopecky*

*Institute of Physiology CAS, Czech Republic; ' Institute for
Inherited Metabolic Disorders, First Faculty of Medicine,
Charles University in Prague

Liver plays a central role in metabolic homeostasis. In humans,
the liver is also the primary source of red blood cells, starting
from the 9™ week of the prenatal development. During the
24" week, bone marrow replaces the liver as the main site of
hematopoiesis, while the hematopoietic activity in the liver
declines after birth. Using autopsy samples from a unique cohort
of human (mostly premature) newborns, we previously found a
strong correlation between liver hematopoiesis and tissue
expression of the gene for mitochondrial uncoupling protein 2
(UCP2), suggesting a role of UCP2 in hematopoiesis (Brauner

et al., Pediatric Research 2001). The goal of this study was to ver-
ify the link between UCP2 gene and hematopoiesis using the
available autopsy samples and RNA sequencing (RNAseq).Total
RNA was isolated from the liver autopsy samples (stored in
RNAlater at —80 °C for 15-20 years) from the previously used
cohort of newborns (see above; n = 34). RNA integrity was
checked using the Agilent 2100 bioanalyzer. Eventually, 16 sam-
ples were selected for RNAseq from the newborns that differed
in gestational age at birth (22 — 39 weeks), birth weight (450 —
2060 g) and time of survival after birth (see below). 3 240 genes
were identified showing a significant difference (P < 0-05) in
expression between the two subgroups differing in the survival
time (45 min-1 day; n = 9 vs. 3-2-13.3 days; n = 7). Expression
of a set of genes involved in heme biosynthesis declined during
the postnatal life and correlated with the UCP2 gene expression.
Thus, we have verified our previous results and identified novel
genes involved in early postnatal development of human liver.
We also proved the applicability of the RNAseq approach for
the analysis of the whole transcriptome using the unique collec-
tion of human tissue samples.
Supported by the Czech Science Foundation (14-36804G).

P4.03
Serum acylcarnitines and amino acids in

patients with type 2 diabetes

J. Hansikova*, O. Kuda*, P. Janovska*, M. Rossmeisl*,
J. Veleba', J. Kopecky Jrf, T. Pelikanova® & J. Kopecky*
*Department of Adipose Tissue Biology, Institute of
Physiology of the Czech Academy of Sciences; "Diabetes
Centre, Institute for Clinical and Experimental Medicine -
Prague, Czech Republic

Serum acylcarnitines (AC) and amino acids (AA) levels (AC-
AA-profile) mark both lipid metabolism and insulin sensitivity
(Newgard et al., Cell Metab. 2009). The aim of this study was
to characterize possible modulations of the AC-AA-profile by
selected pharmacological or nutritional interventions that are
relevant for the treatment of patients with type 2 diabetes (T2D).

Serum samples from two clinical studies involving patients
with T2D were used. Serum AC-AA-profile was analyzed using
a FIA-ESI-MS/MS. Multivariate statistical analysis (PLS-DA)
was used to reveal changes of the AC-AA-profile in response
to T2D or the selected interventions (see below).

The first study compared healthy adults (7 = 30) and T2D
patients (n = 30). PLS-DA revealed a separation between the
two groups. Metabolites with a high discriminatory power were
branched chain AA leucinetisoleucine and valin, showing
higher serum levels in T2D patients (P < 0-05), and glutamine,
C40H and acetylcarnitine.

In the second study (see Veleba et al., Nutr. Metab. 2015), four
groups (n = 13-17) of adult patients with T2D treated already
with metformin were assigned to a 24-week-intervention using:
(i) corn oil (5 g/day; Placebo), (ii) pioglitazone (15 mg/day;
Pio), (iii) EPA+DHA concentrate (5 g/day, containing ~2-8 g
EPA+DHA; Omega-3), or (iv) pioglitazone and EPA+DHA
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concentrate (Pio&Omega-3). PLS-DA uncovered the effect of
Omega-3 intervention, independent of Pio, which corresponded
with preferential effects of Omega-3 on lipid metabolism but not
on insulin sensitivity of T2D patients. The most discriminating
metabolites were AC derived from either EPA or DHA, and also
medium-chain AC.

Our results confirm that serum AC-AA-profile could serve as
a biomarker of T2D and the state of lipid metabolism in T2D
patients. They suggest that targeted analysis of the AC-AA-pro-
file could be also used to monitor the effects of therapeutic inter-
ventions in patients with T2D.

Supported by Czech Science Foundation (14-36804G) and
Czech Health Research Council (15-27431A).

P4.04
Mitochondrial dysfunction and p53 signaling in
mouse stem cell-derived cardiomyocytes

exposed to doxorubicin

T. Cunha-Oliveira*, A.R. Coelho*f, C.M. Deus*t &

P.J. Oliveira*"

*CNC, Center for Neuroscience and Cell Biology, University
of Coimbra, UCBiotech Building Lot8A, Biocant Park, 3060-
197 Cantanhede; "lll, Institute for Interdisciplinary Research,
University of Coimbra, 3030-789 Coimbra, Portugal

Background: Doxorubicin (DOX) is a widely used anticancer
drug although its clinical dosages are limited due to the devel-
opment of delayed cardiotoxicity. Thus, it is crucial to investi-
gate the mechanisms underlying DOX cardiotoxicity so that it
can be better prevented. DOX cardiotoxicity has been studied
in in vivo and in vitro models, including the rat cardiomyoblast
HOc2 cell line. However, beating stem cell-derived cardiomy-
ocytes may represent a better in vitro model to further uncover
the mechanisms of DOX-induced cardiotoxicity.

Methods: In this work, we used cultured embryonic stem cell-
derived mouse cardiomyocytes treated with 0-5 or 1 pM DOX,
and observed morphological, functional and biochemical
changes associated with mitochondrial bioenergetics, DNA-
damage response and apoptosis.

Results: DOX mostly depressed proteins and transcripts associ-
ated with mitochondrial bioenergetics and induced p53-depen-
dent caspase activation. Moreover, DOX affected the
expression of p53 target transcripts associated with mitochon-
dria-dependent apoptosis and DNA-damage response, with
the two concentrations showing interestingly different
responses.

Conclusions: This cell model recapitulates mechanisms of DOX
cardiotoxicity found in other biological models, including the
commonly used rat H9c2 cells, but also presents some important
differences that may be due to the lack of cellular proliferation
and/or to the presence of a functional contractile machinery in
Cor.At cardiomyocytes.

This work was funded by FEDER funds through the Opera-
tional Program for Competitiveness Factors—COMPETE and
national funds by FCT—Foundation for Science and Technology
under research grant PTDC/DTP-FTO/2433/2014 and UID/
NEU/04539/2013. Supported also by QREN project 4832 with
reference CENTRO- 07-ST24-FEDER-002008 financed through
FEDER. TC-O was supported by a FCT Post-Doctoral fellowship
(SFRH/BPD/101169/2014) and ARC (SFRH/BD/103399/2014)
and CMD (SFRH/BD/100341/2014) were supported by FCT
PhD-fellowships.

P4.05

Implication of the mitochondrial 18-kDa
Translocator Protein (TSPO) in the
neurodegeneration induced by different states
of aggregation of amyloid beta peptides in PC-
12 cells

L. Veenman’, M. Gavish' & B. Caballero*

*University of Oviedo, Spain; "Israel Institute of Technology-
TECHNION

Background: Amyloid beta peptides (AP) present one factor
contributing to neuronal death in Alzheimer’s disease, while
the mitochondrial 18-kDa translocator protein (TSPO) is also
involved in cell death and inflammation associated with neu-
rodegenerative disorders.

Methods and results: Herein, untreated neuron-like PC12 cells
showed clear 18 kDa TSPO expression with a maximal binding
capacity of 4095 + 276 fmol /mg for its ligand [PHIPK 11195.
PC12 cells were also quite sensitive to AB (25-35), which was
assayed by LDH cytotoxicity detection kit. AB-induced cell
death of PC12 cells was associated with mitochondrial dysfunc-
tions that affect metabolism (as studied by XTT assay), cardi-
olipin oxidation and the mitochondrial membrane potential
(A¥m), as assayed by FACS analysis, processes that are essential
for cell death functions of the 18 kDa TSPO. However, A did
not change the binding characteristics of the 18 kDa TSPO in
PC12 cells. Interestingly, application of the TSPO ligand
PK11195 by itself at 50 uM induced an increased metabolic
activity, while PK 11195 applied together with A resulted in
enhanced cell death processes of PC12 cells. U118MG cells of
glial origin, which show TSPO expression and binding charac-
teristics comparable to those of the PCI12 cells of the present
study, appeared to be strongly resistant to cell death induction
by Ap.

Conclusions: The present data corroborate previous sugges-
tions that, other processes, in addition to those affected by Ap,
may contribute to Alzheimer’s disease neuropathology. In par-
ticular processes modulated by the mitochondrial TSPO may
be part of this relevant neuropathology.

Acknowledgements: For the Ministry of Immigrant Absorption
and the Committee for Planning and Budgeting of the Council
for Higher Education under the framework of the KAMEA pro-
gram, the Israel Science Foundation and the Government of
Principality of Asturias PCTI (GRUPIN14-071).

P4.06

Endoplasmic reticulum stress response during
differentiation of P19 embryonic carcinoma
cells

J.C. Bermejo-Millo*, S. Magalhaes-Novais', K.A. Mesquita",
A. Coto-Montes*, P.J. Oliveira” & I. Vega-Naredo*'
*Department of Morphology and Cell Biology, University of
Oviedo, Oviedo, Spain; "CNC - Center for Neuroscience and
Cell Biology, University of Coimbra, Coimbra, Portugal

Background: Since endoplasmic reticulum (ER) stress occurs
during embryonic development and protein homeostasis is
determinantal for avoiding cellular senescence, both events
may play a role in the maintenance of the stem cell pool and gen-
eration of differentiated cells. In this work we evaluated the
unfolded protein response (UPR) and the ubiquitin-proteasome
degradation system during retinoic acid (RA)-induced early
neural differentiation of P19 embryonic cells.

© 2017 The Authors. European Journal of Clinical Investigation © 2017 Stichting European Society for Clinical Investigation Journal Foundation

European Journal of Clinical Investigation, 47 (Suppl. 1), 87-178



Material and methods: P19 stem cells (P19SCs) were differenti-
ated (P19dCs) with 1 uM of RA during 96 h. Markers of UPR
(ATF6, P-elF2a, Irelo and CHOP) as well as protein ubiquitina-
tion were detected by immunoblotting and 20S proteasome
activity was determined by using the substrate LLVY-7-
Amino-4-methylcoumarin.

Results: We found that P19SCs presented higher protein
expression of Irelo. and CHOP while their differentiated coun-
terparts showed higher levels of ATF6 and P-elF2a. We also
found an accumulation of ubiquitinated proteins and higher
20S proteasome activity in P19dCs.

Conclusions: This indicates that ER stress accompanies stem
cells differentiation and that the activation of ATF6 and P-elF2a
branches of UPR probably facilitates adaptation to the stress
induced by the accumulation of unfolded/misfolded proteins
targeted for proteasomal degradation. The depletion of CHOP
in P19dCs probably contributes to protect from ER stress-
induced cell death. Since elF2a is required to activate CHOP,
the results in P19SCs may suggest alternative roles for UPR. In
fact, Irel signaling branch of UPR may play a role in stem cells
maintenance.

Acknowledgements: Portuguese Foundation for Science and
Technology (IF/01316/2014, CENTRO-07-ST24-FEDER-002-008
and PEst-C/SAU/LA0001/2013-2014), Instituto de Salud Carlos
III - Spanish Ministry of Economy and Competitiveness (FISS-
14-PI13/02741) and Government of the Principality of Asturias
PCTI (GRUPIN14-071).

P4.07
Carvedilol regulates antioxidant proteins in a

type | diabetes rat model

C.V. Diogo*, C.M. Deus*’, M.M. Lebiedzinska-Arciszewska®,
A. Wojtala?, M.R. Wieckowski* & P.J. Oliveira*

*Center for Neurosciences and Cell Biology, University of
Coimbra, Coimbra, Portugal; ’Institute for Interdisciplinary
Research, University of Coimbra, Coimbra, Portugal;* Nencki
Institute of Experimental Biology, Department of
Biochemistry, PAS, Warsaw, Poland

Introduction: Patients with diabetes have a higher risk of devel-
oping both micro- and macro-vascular disease. Hyperglycaemia
is the main factor in the pathogenesis of diabetic cardiomyopa-
thy, often resulting from increased oxidative stress. Carvedilol,
a B-adrenergic blocker, has intrinsic antioxidant properties and
was previously described to be effective in the protection of car-
diac mitochondria against oxidative stress. The objective of this
study was to evaluate the effect of Carvedilol on hypergly-
caemia-induced oxidative damage and mitochondrial protein
alterations in cardiac and skeletal muscle in streptozotocin-trea-
ted rats.

Materials and methods: Body mass, blood glucose, the level of
protein carbonylation, caspase 9 and 3-like activities, mitochon-
drial proteins, the status of antioxidant defense system and
stress-related proteins were evaluated in streptozotocin vs strep-
tozotocin+Carvedilol (1 mg/kg/day)-treated rats.

Results: Carvedilol decreased blood glucose in streptozotocin-
treated animals. The protein amount of catalase in the heart,
and SOD2, SOD1 and catalase in skeletal muscle were increased
by Carvedilol treatment in streptozotocin-treated animals. At
this particular time-point, streptozotocin-induced hypergly-
caemia did not cause caspase activation or increase of protein
carbonylation status.

Conclusions: The data showed that Carvedilol increased the
level of antioxidant enzymes, what may contribute to preserve
cell redox balance during hyperglycaemia. We also showed for

the first time that Carvedilol effects on streptozotocin -treated
rats are tissue-dependent. Based on data showing modulation
of the antioxidant network in the heart, Carvedilol may be ben-
eficial in diabetic patients without advanced disease complica-
tions, delaying their progression.

Acknowledgements: Financed by: FEDER (Operational Pro-
gramme Competitiveness Factors — COMPETE), FCT (PTDC/
DTP-FTO/2433/2014). Also supported by the Polish Ministry
of Science and Higher Education (grant NN407 075 137) and
the grant from the National Science Centre — decision number
(DEC-2011/01/M/NZ3/02128). CMD  (SFRH/BD/100341/
2014) is supported by a FCT PhD-fellowship.
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Cytotoxicity of hyperglycemia on H9c2
cardiomyoblasts cultured in high-glucose media
under different differentiation conditions
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J.M. Suski™*, M. Bonora¥, C. Veloso*, S. Pinho*, R. Amorim*,
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Institute of Experimental Biology, Department of
Biochemistry, PAS, Warsaw, Poland; * Department of
Experimental and Diagnostic Medicine, Section of General
Pathology, Interdisciplinary Center for the Study of
Inflammation (ICSl), Laboratory for Technologies of
Advanced Therapies (LTTA), University of Ferrara, Ferrara,
Italy; ¥ Department of Morphology, Surgery and Experimental
Medicine, Section of Pathology, Oncology and Experimental
Biology, Interdisciplinary Center for the Study of
Inflammation (ICSl), Laboratory for Technologies of
Advanced Therapies (LTTA), University of Ferrara, Ferrara,
Italy

Background: The H9c2 cell line is derived from the ventricular
part of a rat embryo and presents a myoblastic proliferative phe-
notype while maintained in normal 10% fetal bovine serum
(FBS)-containing culture media. H9c2 cardiomyoblasts have
been extensively used as a model for cardiac cells in studies
addressing not only mechanisms of cardiac differentiation but
also cardiac toxicity and cardiovascular diseases. Reduction of
FBS in the culture media alone or in the presence of retinoic acid
(RA) can drive cell differentiation towards a skeletal muscle or
cardiac cell phenotype, respectively. Chronic hyperglycemia
(HG) can trigger maladaptive responses and oxidative stress in
adult or progenitor cardiac cells, which can lead to mitochon-
drial dysfunction and cell death, with possible implications in
the development of diabetic cardiomyopathy.

Objective: We intended to study the mechanisms of HG-
induced metabolic dysfunction in H9¢2 cardiomyoblasts investi-
gating also the role of cell differentiation.

Materials and methods: H9c2 cardiomyoblasts were cultured
in high-glucose media to which 22 or 33 mM glucose was
added, in a total glucose concentration of 47 and 58 mM, respec-
tively, mimicking HG conditions. Mannitol was used as osmotic
control. Cells were differentiated in a skeletal muscle or cardiac
phenotype according to standard protocols and cell mass, apop-
totic signaling, mitochondrial protein expression and calcium
uptake, and oxidative stress markers were evaluated.

Results: There was not an extensive toxicity of HG on H9¢2 car-
diomyoblasts, although interestingly a HG-mediated increased
caspase-3 activation was observed when H9c2 cardiomyoblasts
were differentiated towards a cardiac fate.
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Conclusions: The lack of toxicity of HG on H9c2 cardiomy-
oblasts may stem from the culture conditions, which contained
already a high-glucose concentration and which may have cre-
ated metabolic adaptations per se, blurring the toxicity of HG.
Acknowledgments: Funded by FEDER funds through the
Operational Programme Competitiveness Factors-COMPETE
and national funds by FCT under research grant PTDC/DTP-
FTO/2433/2014.
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samples usability to prove diagnosis of

mitochondrial disorders
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Abramczuk’, J. Duszynski*, M. Pronicki*, P. Portincasa®,

P. Pinton?, M.R. Wieckowski* & A. Karkucinska-Wieckowska'
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Poland, Poland; "The Children’s Memorial Health Institute,
Warsaw, Poland; University “Aldo Moro” of Bari Medical
School, Bari - Italy; *University of Ferrara, Ferrara, Italy

Background: To confirm diagnosis of mitochondrial disorders
often muscle, liver biopsies as well as patient’s fibroblasts are
commonly used. Taking in to account that manifestation of mito-
chondrial defects very often affect nervous tissue such material
cannot be used to investigate mitochondrial abnormalities in live
individuals. Inaccessibility of brain samples from living sick
individuals causes that for diagnosis purpose post-mortem brain
samples should be used.

Objective: To address this problem, the material (brains) was
obtained from mice. After sacrificing, the animals were stored
under the same conditions as in the procedures dealing with
the remains of patients. Dissection material was collected in a
similar time regime, to what is done when obtaining autopsy
material from the deceased patients.

Results: We have found that post mortem interval (PMI) causes
no significant alterations in the profiles of OXPHOS subunits
levels. These data suggest, that the PMI regime in The Children’s
Memorial Health Institute could enable usage of postmortem
human brain samples to prove or exclude mitochondrial disor-
der related to the OXPHOS dysfunction manifested in the brain
tissue. Moreover, we did not find a significant effect of PMI on
the protein and lipid oxidation damage status. Additionally,
no effect of PMI has been observed on the level of antioxidant
enzymes indicating that the level of proteins of interest is not
changed with the increasing PMI as well as that the way of cry-
opreservation has little or no differential effect.

Conclusions: Our data show, that the post mortem interval
does not influence significantly the quality of brain tissues as a
material to study the OXPHOS protein pattern composition as
well as manifestation of oxidative stress-related proteins, lipids
and DNA damage.

This work was supported by the Internal Projects of CMHI
125/2012, Tuventus Plus UMO-0531/IP1/2011/71 and a grant
from the Polish National Science Centre (UMO-2011/01/M/
NZ3/02128).
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inhibition in in vitro neuronal responses to

different glucose conditions
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Though glycemic variability has been considered as an adverse
factor for the development of several diabetes-related patholo-
gies, its impact in the brain is still not fully elucidated. Consid-
ering the rational that mitochondrial reactive oxygen species
(ROS) production and alterations in the oxidative status are
the adverse triggers for the development of diabetic complica-
tions, we hypothesize that mitochondrial uncoupling protein 2
(UCP2)-mediated effects may promote a cellular response to
protect neuronal cells from metabolic insults. To achieve our
goals, primary cortical neurons were submitted to glucose vari-
ations (GV) or to constant high (HG) or low glucose (LG) levels
for 10 h, and the pharmacological inhibition of UCP2 was per-
formed using genipin. Results obtained show that neuronal cells
viability is only affected in the condition of GV, which also
evoked a significant increase in intracellular and mitochondrial
ROS production, alongside with a significant decrease in man-
ganese superoxide dismutase activity. However, GV also pro-
moted an adaptive response to cope with such metabolic
insult, namely increased levels of the ratio GSH/GSSG, and an
augment in the protein expression levels of nuclear factor E2-
related factor 2 (NRF2) and UCP2, important regulators of
oxidative stress protection. Conversely, genipin abrogated all
the occurred compensations leading to a concomitant increase
in the levels of caspase 3-like activity, and the loss of neuronal
synaptic integrity while promoting an increase in UCP5 protein
expression levels. Further, other effects of UCP2 inhibition were
detected in the control and LG groups. Namely, genipin poten-
tiated mitochondrial ROS production while increasing UCP4
protein expression levels in those groups. Overall, these data
suggest that UCP2 is in the core of neuronal cells protection
and/or adaptation against GV-mediated effects while suggest-
ing that the different isoforms of neuronal UCPs may compen-
sate each other’s inhibition and/or inactivity.

P4.11
A protocol for human urine-derived stem cells
isolation, expansion, and mitochondrial

function profile analysis

G. Bento, P.J. Oliveira & V.A. Sardao

CNC-Center for Neuroscience and Cell Biology, UC-Biotech,
Biocant Park, University of Coimbra, Portugal

Background: Human urine contains a small population of cells
with stemness properties, urine-derived stem cells (USCs). USCs
can be non-invasively collected and used for personalized ther-
apeutics. Only a small number of studies about USCs is avail-
able. Thus, a deeper characterization of these cells is essential,
including in what regards to their mitochondrial function pro-
file. Our aim is to establish a protocol to isolate and expand
USCs, enabling for a mitochondrial metabolic characterization.
Material and methods: Urine from a female volunteer
(32 years-old) was used to isolate and expand USCs using the
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commonly used mixture of Keratinocyte Serum Free Medium
and Embryonic Fibroblast Medium (KSFM+EFM) and a mixture
of KSFM and DMEM, 10% FBS, 1% MEM-NEAA
(KSEM+DMEM). Isolated cells were characterized by flow
cytometry for mesenchymal and hematopoietic stem cells mark-
ers. For mitochondrial function profiling, different cell densities
were used to determine the oxygen consumption rate (OCR)
using the Seahorse XFe96 Extracellular Flux Analyzer. The opti-
mized conditions used to measure OCR involved 20,000 cells/
well, with oligomycin 2 pM, FCCP 0-5 uM and rotenone/an-
timycin A 1 uM used to titrate respiration.

Results: USCs isolated and expanded from human urine were
positive for CD73, CD44 and CD24 (>99%) for both media,
19%/38% positive for CD90, and 85%/65% positive for CD105,
respectively for KSFM+EFM or KSFM+DMEM. We observed
that 77-5% of the OCR was used by USC to sustain ADP phos-
phorylation. Also, we measured that USC basal respiration cor-
responds to 57-2% of their maximal capacity.

Conclusions: In our study, EFM could be replaced by the less
expensive KSFM+DMEM for USCs isolation and expansion from
human urine, with similar results regarding stem cells markers.
USC that were isolated showed a respiratory reserve capacity
which may be used for boosting mitochondrial metabolism after
cell differentiation.

Acknowledgements: This work is supported by FEDER/COM-
PETE/FCT National Funds-Portugal (PD/BD/114119/2015;
PTDC/DTP-FTO/2433/2014, IF/01182/2015).
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Portugal; *Surgical Department, Instituto Portugués de
Oncologia de Coimbra Francisco Gentil, E.P.E., Coimbra,
Portugal;*Unidade de Transplantacao Hepatica de Adultos e
Criancas, Coimbra Hospital and University Center, Coimbra,
Portugal; 'Surgical Department, Surgery A, Coimbra
Hospital and University Center, Coimbra, Portugal;
**|nstitute of Biophysics and Biomathematics, Institute for
Biomedical Imaging and Life Sciences (IBILI), University of
Coimbra, Coimbra, Portugal; " Center for Investigation on
Environment, Genetics and Oncobiology (CIMAGO)

Introduction: An important problem concerning liver trans-
plantation and hepatic surgery is ischemia/reperfusion (I/R)
injury. Mitochondria (M) become susceptible to damage during
I/R.

Aim: to determine if the compound R5, would prevent impair-
ment of liver M function following I/R injury.

Methods: Livers (L) of male Wistar rats were subjected to 3, 6 or
16 h of hepatic ischemia, preserved in Celsior solution (at 4°C)
alone or with the addition of R5. During the 60 min of reperfu-
sion (at 37°C), L were perfused with Krebs-Henseleit buffer at 37
°C in a nonrecirculating fashion. Changes in membrane poten-
tial, M respiration as well as susceptibility to M permeability
transition (MPT) induction were evaluated.

Results: In rats subjected to I/R, compared with the control
group, a severe impairment of M bioenergetics was observed.

State 3 respiration was decreased and state 4 enhanced, associ-
ated with lower membrane potential developed following succi-
nate energization. The injury presented does not seem directly
related with the time of ischemia, but rather with the damage
caused by the reperfusion at 37 C. If the reperfusion is con-
ducted at 30 C, the I/R injury is significantly ameliorated. An
increased susceptibility to MPT induction by calcium/phos-
phate was also observed. The effects of the reperfusion injury
were ameliorated in the presence of the compound R5, under
study.

Conclusion: R5 seems to prevent the most significant changes
that occur in M during I/R, and the associated cell dysfunction,
through their central role in cellular bioenergetics.

P4.13
Mitochondrial bioenergetics and biogenesis are
involved in the regenerative response of the

human liver in two-stage hepatectomies

H. Alexandrino™¥, J.S. Teodoro*, H. Donato?, R. Martins*¥,
M. Serodio’, M. Martins™, A.P. Rolo*, J.G. Tralhao™,

F. Castro e Sousa’* & C.M. Palmeira*

*University of Coimbra and Center for Neurosciences and
Cell Biology, Portugal; "Department of Surgery A, Hospitais
da Universidade de Coimbra, Centro Hospitalar e
Universitario de Coimbra;  Department of Medical Imaging,
Hospitais da Universidade de Coimbra, Centro Hospitalar e
Universitario de Coimbra; ¥ Clinica Universitaria de Cirurgia
Ill, Faculty of Medicine, University of Coimbra

Introduction: Liver regeneration is an energy-consuming pro-
cess. Mitochondrial status depends on adequate renovation of
the mitochondrial pool, with biogenesis ensuring the renewal
of damaged mitochondria. Two-stage hepatectomy with portal
vein ligation (TSHPVL) is the only curative therapy for patients
with malignant liver neoplasms and a predicted small future
liver remnant (FLR). Inter-stages regenerative response is
remarkable with this technique but the adaptations in energy
metabolism and mitochondrial function taking place in the
FLR are unknown.

Objective: Study liver mitochondrial bioenergetics and mito-
chondrial biogenesis in TSHPVL.

Methods: Five consecutive patients (three male; mean age 59)
underwent TSHPVL. Measurement of mitochondrial membrane
potential and respiration in intra-operative liver biopsies
obtained in stage 1 (T1) and stage 2 (T2). Analysis of gene
expression with RT-PCR and protein content with Western Blot
of several factors involved in liver regeneration, energy metabo-
lism and mitochondrial biogenesis.

Results: FLR volume increased from 330 cm® (IQR 250-500) to
450 cm® (IQR 350-610) (P = 0-043) between stages. Mitochon-
drial bioenergetics, namely lag phase and Respiratory Control
Ratio improved from T1 to T2 (P < 0:05). We observed an
increased expression of STAT3, Augmenter of Liver Regenera-
tion, PGC-1a, Cytochrome oxidase subunit 1 and NAMPT in
T2 compared with T1 (P < 0-05). Content of PGC-1a, Cyto-
chrome oxidase subunit 1 and Sirtuin 1 was also increased in
T2 (P < 0-05).

Conclusion: The remarkable regenerative response of the
Human liver in TSHPVL is linked to an enhanced mitochondrial
function, likely due to improved biogenesis. Energetic condition-
ing of the liver parenchyma could improve liver regeneration,
expanding the limits of liver surgery.

© 2017 The Authors. European Journal of Clinical Investigation © 2017 Stichting European Society for Clinical Investigation Journal Foundation
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P5.01
Novel germline p.Ala72Glu AVP mutation in a
family with autosomal dominant familial

neurohypophyseal diabetes insipidus

V.F. Koehler, U. Van der Haegen & A. Mann
Endokrinologikum Frankfurt, Stresemannallee 1/3, 60596
Frankfurt, Germany

Autosomal dominant familial neurohypophyseal diabetes insipi-
dus (adFNDI) is a rare cause of central diabetes insipidus (CDI).
Patients with adFNDI harbour a mutation in the arginine vaso-
pressin (AVP) gene. It is located on chromosome 20p13 and con-
tains 3 exons coding for the arginine vasopressin (AVP) pre-
prohormone which consists of signal peptide, AVP, neurophysin
IT (NPII), and a C-terminal glycopeptide, copeptin. Mutations of
the AVP gene result in a lack of AVP. We report on a 66 year old
female patient with the diagnosis of CDI in 1979 seeking for
endocrine check-up. Laboratory investigations revealed no
abnormalities on treatment with Desmopressin (1-deamino-8-
D-arginine vasopressin). The father, brother and daughter of
the index patient reported to have CDI as well but no genetic
testing has been carried out. We performed DNA-extraction,
PCR amplification and DNA sequencing of the AVP gene
according to published methods. DNA sequencing revealed a
heterozygous single nucleotide C > A change — ¢.215C > A;
p-Ala72Glu — resulting in replacement of alanine to glutamic
acid at codon 72, exon 2. In silico analysis (Alamut Visual Ver-
sion 2.7-2) suggests likely pathogenicity based on AlignGVGD,
SIFT, PolyPhen-2 and MutationTaster scores. The identified
p-Ala72Glu AVP mutation impacts the NPII moiety of the
AVP precursor and was not previously detected in patients with
adFNDI. It affects a non-polar alanine, replaces it with the polar
negatively charged glutamic acid and is located aside the Cys61-
Cys73 disulfide bond. NPII is the carrier protein of AVP and is
essential for its axonal transport from the hypothalamus to the
neurohypophysis. The mutation might lead to conformational
changes that impair the structure of NPII and therefore its func-
tion as a carrier protein. Genetic counselling and genetic cascade
screening should be considered in familial cases of CDI to per-
form presymptomatic diagnosis in childhood and prevent
growth retardation due to water deprivation.

P5.02

The value of uromodulin in serum as new
biomarker to predict decline in renal function
and cardiovascular events

A. Leiherer**3, C.H. Saely*'#, A. Muendlein**,

A. Schuler* ", P. Schwerzler™*, A. Mader™*, P. Fraunberger*$
& H. Drexel*+ 1

*Vorarlberg Institue for Vascular Investigation and
Treatment, Feldkirch, Austria; 7LDepartment 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;1Drexel University College
of Medicine, Philadelphia, USA

Aim: Uromodulin is the most abundant protein excreted in
urine and, to a smaller amount, it is also released into blood.
Only few and conflicting data exist addressing the association
between uromodulin in urine and kidney disease, whereas uro-
modulin in serum has recently been demonstrated to be associ-
ated with kidney function. Whether serum uromodulin is also
useful to predict a future decline in kidney function and cardio-
vascular events is not known.

Methods: We measured uromodulin in 529 angiographied
patients and prospectively recorded kidney function and cardio-
vascular events over up to 8 years.

Results: Patients’ uromodulin levels were significantly and
inversely correlated with serum creatinine (r = —0-288,
P < 0-001) and with ACR (r = —0-120, P = 0-012). We observed
significantly lower serum uromodulin concentrations in patients
affected with CKD compared to subjects with normal kidney
function (71-9 £ 290 vs. 169-1 £ 76:1 ng/mL, P < 0-001), and
also with respect to microalbuminuria (1487 4+ 722 vs.
1679 &+ 77-6, P = 0-008) and hypertension (1609 + 740 vs.
181-8 + 87-8 ng/mL, P = 0-037). Prospectively, serum uromod-
ulin concentration was inversely associated with the incidence
of CKD, even after adjustment for age, sex, BMI, CRP, blood
pressure, ACR, the baseline stage of CKD, the angiographically
determined CAD status, and the T2DM status (OR = 0-354 [95%
CI0-131-0-957], P = 0-041). The performance of a logistic regres-
sion model for predicting the incidence of CKD was significantly
higher if uromodulin was included (P = 0-049). In addition, the
creatinine to uromodulin ratio in serum significantly predicted
cardiovascular events both univariately (HR 1-26 [95%CI 1-12—
1-41], P <0-001) and after multivariate adjustment including
smoking, T2DM status, and CAD status (HR 1-29 [95%CI 1-12—
1-49], P < 0-001), and the inclusion of this ratio also significantly
increased the performance of a survival model for cardiovascu-
lar events (P = 0-040).

Conclusion: This study is the first demonstrating that uromod-
ulin in serum is a novel and valuable predictive biomarker for
the incidence of CKD and the cardiovascular event risk.

© 2017 The Authors. European Journal of Clinical Investigation © 2017 Stichting European Society for Clinical Investigation Journal Foundation
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P6.01
Autonomic modulation via slow deep breathing

and attention

A. Albusoda*, J. Ruffle*, A. Drewes’, A. Farmer* & Q. Aziz*
*Queen Mary University of London, United Kingdom;,
7LAalborg University, Denmark

Introduction: The autonomic nervous system (ANS) is impor-
tant in pain recruitment, processing and perception. Slow deep
breathing (SDB) increases the parasympathetic tone, measured
by cardiac vagal tone (CVT) and protects against oesophageal
hyperalgesia (Botha et al, Gut 2014). However, the contribution
of cognitive factors to the ANS effects of SDB are unknown.
Aim: To study the effect of SDB and attention on the ANS.
Methods: 21 healthy volunteers (age 239 &+ 2.57, 9 female),
were randomised in a crossover design with 1 week washout
period to: 1. 30 min SDB exercise (I-minute cycles of SDB at
0-1 Hz intercepted by 4 minutes of spontaneously paced breath-
ing). 2. Attention task (One Back Task - Cogstate Ltd-USA).
Autonomic variables were measured continuously (using Neu-
roscope ™ Medifit Instruments, UK) at baseline, during inter-
ventions and 5 minutes after. Primary outcomes: CVT during
interventions. Secondary outcomes: Cardiac sympathetic index
(CSI), heart rate (HR), systolic blood pressure (SBP). CVT is pre-
sented as Median (IQR), other variables as Mean (SD).

Results: SDB increased CVT from baseline, 9 (7-25-15-5) vs. 8-5
(5-25-13-25), P < 0-01 and returned immediately to baseline at
the end of the intervention. SDB also increased CSI, ACSI = 0-58,
CI 0-56-1-1, P < 0-03 but had no effect on SBP or HR. Attention
task did not affect CVT, however, after the intervention, CVT
significantly increased compared to baseline 11 (8-25-12) vs.
9.5(5-25-11-75), P < 0-03. Attention increased both HR and
SBP, (A = 2.9, CI 0:35-5-3, P < 0-02), (A = 10-7, CI 5-2-162, P,
0-001) respectively, but had no effect on CSI.

Conclusion: SDB and not attention activated sympathetic and
parasympathetic systems. CVT increase post-attention task
may be due to relaxation and relief. Hence, attention contribu-
tion to ANS modulation during SDB task is minimal although
the potential for post task increase in CVT being affected by cog-
nitive factors should be considered in future studies.

P6.02
Nitric oxide has directs effect on electrical

characteristics of neurons

T. Bogodvid*'T, A. Golovchenko*, V. Andrianov¥,

L. Muranova* & K. Gainutdinov*

*Kazan Federal University, Russian Federation; "Volga
Region State Academy of Physical Culture, Sport and
Tourism, Russian Federation

Discovery of the ability of mammalian cells to synthesize the
free radical nitric oxide (NO) has stimulated significant efforts
of researchers to study the role of NO in all areas of biology
and medicine. It is found that NO is involved in behavioral pro-
grams, more and more data is accumulating that in the nervous
system NO is involved in development, maturation and aging of
the brain, in the processes of learning and memory. The aim of

this work was to study the effects of NO level on the membrane
potential of the premotor interneurons of snail. We used an
application of sodium nitroprusside (SNP), a donor of NO (at
a concentration of 107 mol/1) and L-NAME, inhibitor of NO-
synthase (at a concentration of 10~* mol/1), into the solution that
washing the preparation of intact snails, on the membrane
potential (Vm) of premotor interneurons.

In the experiments it is found that application of NO donor
SNP in a solution that washing the preparation of intact snails,
caused the hyperpolarization on 3-5 mV for 10 minutes. In that
time, inhibitor of NO-synthase L-NAME caused the depolariza-
tion on 4 mV Thus, we have demonstrated that NO can cause
hyperpolarization of membrane in certain neurons. It is assumed
that the response of the neuron to NO depends on the location of
it in the neural network.

The work is performed according to the Russian Government
Program of Competitive Growth of Kazan Federal University
and supported by RFBR (grant No. 15-04-05487_a).

P6.03
Effects of serotonin depletion by
p-chlorophenylalanine on reconsolidation of

contextual memory

I. Deryabina*, T. Bogodvid*'f, L. Muranova*,

V. Andrianov* & K. Gainutdinov*

*Kazan Federal University, Russian Federation; "Volga
Region State Academy of Physical Culture, Sport and
Tourism, Russian Federation

It was found that long-term memory becomes variable after the
reactivation, namely, after the remembering. The specific contex-
tual learning and memory was also found in invertebrates. We
conducted a study of the role of serotonin (5-HT) in context con-
ditioning and its reconsolidation using inhibitor of 5-HT synthe-
ses p-chlorophenylalanine (p-CPA). We elaborated the context
learning in terrestrial snails, when the animals could distinguish
the test signals used in different contexts (on ball and a flat sur-
face). The next day, after testing confirming context learning,
snails were placed for 20 minutes on the ball that served as a
reminder, and then blocked the protein biosynthesis by injection
of anisomycin. On the next day the preservation of context learn-
ing was tested. Disruption of memory demonstrated the process
of reconsolidation.

Memory storage testing showed that anisomycin without
reminders didn’t disrupt the contextual memory, however it
caused disrupting of memory if anisomycin injected simultane-
ously with reminder. Thus, we observe here the disruption of
reconsolidation. But p-CPA injected 3 days before anisomycin
(depletion of 5-HT) led to decrease of the behavioral reactions
in response to tactile stimulation in 2 times on the second day
after a reminder. The obtained results point to the necessity of
5-HT for the process of reconsolidation of memory.

The work is performed according to the Russian Government
Program of Competitive Growth of Kazan Federal University
and supported by RFBR (grant No. 15-04-05487 _a).
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Restriction of motor activity in rats: dynamics of
nitric oxide production in the heart after

recovery
K. Gainutdinov*, M. Sungatullina*, T. Bogodvid*,

G. Yafarova*, N. Ziiatdinova*, V. Andrianov* & T. Zefirov*
*Kazan Federal University, Russian Federation; "Volga
Region State Academy of Physical Culture, Sport and
Tourism, Russian Federation

Hypokinesia (restricted of physical activity) is one of the most
pressing medical and social problems caused by lifestyle, occu-
pational activity, prolonged bed rest, and a range of diseases,
etc. Today an important area of physiological research is to
study the role of nitric oxide (NO) in the cardiovascular, nervous
and other body systems. It has been found that NO impairs the
progress of myocardial infarction, but is also an opposite point
of view, according to which an excess of NO is a compensatory
factor. The objective of the study was to investigate the role of
NO in the processes under recovery after hypokinesia in heart
tissues of rats growing under restricted physical activity.

The experimental group was divided into 3 sub-groups: 1)
animals, kept under hypokinetic conditions for 30 days, 2 and
3) animals, kept for 1 and 2 week under recovering conditions
after 30-day hypokinesia. NO content in the rat organs was
determined by technique which uses spin trapping method.
We have discovered that the hypokinetic regime leads to an
increase in NO production in the tissues by two times. We have
found that during the subsequent recovery from hypokinesia
there is further increase in NO production in the heart tissues.
This result indicates that the recovery from hypokinesia is also
a significant immobilization stress for animals.

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).

P6.05

Opposite responses of interneurons of naive
and learned animals to application of serotonin
T. Bogodvid*, L. Muranova*, |. Deryabina*, V. Andrianov*,
A. Vinarskaya:* & K. Gainutdinov*

*Kazan Federal University, Russian Federation; "Volga
Region State Academy of Physical Culture, Sport and
Tourism, Russian Federation; *Institute of High Nerve
Activity and Neurophysiology, Russian Academy of
Sciences, Moscow; Russia

Serotoninergic system plays an important role in the modulation
of stress-induced excitability (arousal) and defensive behavior. It
was shown that long-term facilitation of connections between
sensory and motor neurons of gills withdrawal reflex was medi-
ated by serotonin (5-HT) and this form of synaptic plasticity was
found to be a critical cellular mechanism of behavioral sensitiza-
tion. A lot of experiments were conducted using application of
5-HT for elaboration of cellular analogues of learning These find-
ings have induced us to investigate the role of 5-HT in mecha-
nisms of learning by the analysis of changes of excitability of
premotor interneurons to serotonin application in naive snails
and animals after learning.

The decrease of interneuron’s membrane potential was found
to be caused by 5-HT application in isolated preparation from
both naive and trained snails. At the same time, the application
of 5-HT to preparation from trained snails caused the increase of
threshold potential in opposite to naive snails where no changes

were revealed in the threshold potential. This effect means that
the appearance of extracellular 5-HT, which could be emitted,
for example, from modulator serotonin-containing neurons
leads to a decrease in interneurons excitability which was
increased after training procedures.

The work is performed according to the Russian Government
Program of Competitive Growth of Kazan Federal University
and supported by RFBR (grant No. 15-04-05487_a).

P6.06
Connectionist model of the pattern generator of

one muscle’s specific activity profile

V.V. Andrianov*, K.L. Gainutdinov*, D.I. Silant’eva* &
I.A. Lavrov*

*Kazan Federal University, Russia; ' Zavoisky Physical-
Technical Institute of the Russian Academy of Sciences,
Kazan, Russia

The main goal of the project is to find common rules for building
for creation of neural systems (composed from simple subsys-
tems) with scalable cognitive qualities on the basis of simple for-
mal neurons with spike activity. On the basis of the original
software the variants of the neural structures configurations
have been tested. These networks provide plasticity on the level
of conditioning the signals coming from the neural blocks of dif-
ferent functions, which allows the implementation of the princi-
ple of Hebbian plasticity.

It was found a principal architecture of dynamic stochastic
artificial neural network, which provides facilitation of the exe-
cution of the motor program which managed “outside”. It was
shown forming of the pattern generator of muscle activity with
the activity profile of the single muscle of any specified wave-
form. The interconnections between the elements, which lead
to the sequential activation of elements during the formation
of the motor activity patterns present in proposed model. These
interconnections allow for explaining the modulation polysy-
naptic responses observed in the electrophysiological experi-
ments after applying of frequency stimulation. It is associated
with the one of the main issues, namely with the recorded
dynamic of changes of the motor responses of the spinal cord
in the functional tests procedure, as well as after recovering of
the complex changes of the structure of the nervous system,
such as, for example, after a spinal cord injury. The described
scheme also explains the necessity of optimal sensory input in
restoring pre-existing motor programs, including motor pro-
grams after injuries, as well as the necessity of the additional
activation or loading for improving of the motor response.

The work is performed according to the Russian Government
Program of Competitive Growth of Kazan Federal University
and supported by RFBR (grant No. 15-44-02697).
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Influence of inhibitor of NO-synthase L-NAME
on nitric oxide production in the rat
hippocampus in acute phase of ischemic and

hemorrhagic insult

V.V. Andrianov*, S.G. Pashkevich*, G.G. Yafarova*,

M.O. Dosina, T.K. Bogodvid*, J.P. Stukach?, A.S. Zamaro,
V.A. Kulchitsky* & K.L. Gainutdinov*'’

*Kazan Federal University, Russian Federation; "Zavoisky
Physical-Technical Institute of RAS, Russia; ? Institute of
Physiology of NAS Belarus, Minsk Belarus

It is known that the prolonged deficit of oxygen leads to hypoxia
of the brain, which is under certain conditions accompanied by
the development of tissue ischemia. According to this the study
of the pathogenesis, the methods of correction and the mecha-
nisms of stroke is important both from the theoretical and prac-
tical points of view. Nitric oxide (NO) is an important signaling
molecule that is widely used in the nervous system. Our inves-
tigation’s main purpose is to study the processes of NO-synthase
involvement in the control of NO levels in the hippocampus of
rats after modeling both ischemic and hemorrhagic stroke.

By spectroscopy of electron paramagnetic resonance it was
shown that in 5 h after the onset of symptoms ischemic and
hemorrhagic stroke the level of NO in the hippocampus was
reduced by 2-3 times and this reduction was maintained for 24
and 72 h. It has indicated that nonselective NO-synthase blocker
L-NAME reduced the low level of NO production in 3 times by
its administration in 72 h after post-ischemic and hemorrhagic
stroke. But it was discovered that L-NAME returns the level of
NO production to baseline (control) by its administration in
5 h after 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).

P6.08
Management of acute ischaemic stroke at
IRCCS San Martino in Genoa: from

epidemiology to therapy

M.B. Di Poggio*, C. Finocchi*, C. Gandolfo*, M. Balestrino*,
L. Malfatto, M.T. Infante', C. Serrati’, F. Altomonte?,

P. Moscatelli*, L. Castellan® & G.L. Mancardi*

*Department of Neuroscience, Rehabilitation,
Ophthalmology, Genetics, Maternal and Child Health
(DINOGMI)- University of Genova; "'IRCCS AOU San Martino-
IST, Department of Neuroscience- Genova ltaly; *IRCCS AOU
San Martino-IST, Emergency Department- Genova ltaly;
¥IRCCS AOU San Martino-IST, Unit of Neuroradiology- Genova

Background: Thrombolysis improves functional outcome after
acute ischemic stroke (AIS), but in Italy only the 12.5% of AIS
patients undergo this treatment. Here, we studied the manage-
ment of consecutive patients with suspect of AIS in order to
identify factors associated with possible underutilization of
thrombolysis.

Materials and methods: Among individuals (1 = 816) arrived at
the Emergency Room (ER) with a suspect of AIS from 1 January
2016 to 31 December 2016, we reviewed 458 records (264 females
and 194 males) in which the diagnosis of AIS was confirmed.
Results: 49% of patients arrived at the ER within 4-5 h of symp-
toms onset and 49% of these were treated with systemic throm-
bolysis. In the remaining 51%, main reasons for NOT
undergoing iv thrombolysis were: minor stroke or stroke in

rapid improvement, ongoing anticoagulant therapy, high risk
of bleeding due to recent hemorrhage/ trauma or surgery, sev-
ere comorbidities or advanced age and epilepsy at onset. 17%
patients had a wake-up stroke and for this reason were excluded
from thrombolytic treatment. 67% patients who arrived at the
ER in therapeutic window, underwent intracranial ANGIO-TC
which revealed an occlusion of a proximal cerebral artery in
55% of cases. Among these patients who were eligible for
endovascular revascularization, 57% underwent mechanical
thrombectomy. TICI 2b/3 was obtained in 60% of patients
who performed rescue thrombectomy. According to the SIST
MOST definition, SICH rate was 1-8%. The mortality rate was
12%. Mean duration of hospitalization was 10 days. At dis-
charge, 49% of patients returned home, 17% were transferred
to Rehabilitation Centre and 12% in RSA.

Conclusions: A late patient presentation is a barrier for using
thrombolysis in AIS. Intrevenous thrombolysis was utilised in
a higher rate of patients than expected. These data demonstrate
how at the IRCCSS San Martino the new ISO-SPREAD guideli-
nes have been implemented.

P6.09
Sustained disease remission in aggressive
multiple sclerosis after autologous

haematopoietic stem cell transplantation

G. Boffa*, D. Curro*, M. Capobianco®, F. Gualandi',

M.P. Sormani*, M. Inglese*, A. Bertolotto® & G.L. Mancardi*
*Department of Neuroscience, Rehabilitation,
Ophthalmology, Genetics, Maternal and Child Health
(DINOGMI)- University of Genova; 'Division of Hematology
and Bone Marrow Transplant Unit, IRCCS-AUO San Martino-
IST, Largo Rosanna Benzi 10, 16132, Genova, Italy;
/Biostatistics Unit, Department of Health Sciences ,
University of Genova, IRCCS AOU San Martino-IST , Genova;
Italy; * Neurologia 2-CRESM, AOU San Luigi Gonzaga,
Orbassano, Turin, Italy

Background: Despite the advent of new highly-active therapies
for multiple sclerosis (MS), long-term disease remission remains
elusive and only a small percentage of patients achieves the-so-
called no evidence of disease activity (NEDA) status. Against
this scenario, autologous haematopoietic stem cell transplanta-
tion (AHSCT) has recently demonstrated the potential to main-
tain disease remission in aggressive MS patients.
Materials and methods: We analyzed data from 35 consecutive
patients with aggressive MS (77% relapsing-remitting MS, 23%
active secondary progressive MS) treated with AHSCT at Neu-
rologic Departments of Genoa and Turin between 1998 and
2015. All patients underwent the same transplant protocol made
of cyclophosphamide followed by carmustine-cytarabine-etopo-
side-melphalan (BEAM) plus anti-thymocyte globulin. NEDA
status (a composite of absence of relapses, no sustained disabil-
ity progression, and no new T2 or T1 gadolinium-enhancing
lesions on MRI), disability scores and reports of adverse events
were collected.
Results: NEDA status was achieved by 33 of 35 patients (94%)
at 1 year, 21/25 (84%) at 3 years and 11/14 (79%) at 5 years.
Improvement was noted in neurologic disability from a median
pre-transplant disability score of 6-5 to 6 at 5 years. Adverse
events were consistent with expected toxic effects associated
with AHSCT and no treatment related mortality was reported.
Conclusions: Our data demonstrate that AHSCT is extremely
effective for inducing long-term disease remission in aggressive
RRMS patients and it is associated with improvements in neuro-
logic functions.
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Delirium in the acute phase of stroke:

comparison between methods of detection
M.T. Infante*, M. Pardinif, M. Balestrino®, C. Finocchi’,

L. Malfatto*, G. Bellelli*, G.L. Mancardif, C. Gandolfo™ &

C. Serrati*

*¥IRCCS San Martino IST, Department of Neuroscience,
Genova, Italy; "Department of Neurology, Ophthalmology,
Genetics, Maternal and Child Health, University of Genova,
Italy; * Department of health sciences, University of Milano
Bicocca and San Gerardo Hospital, Monza, Italy

Background: Delirium is an acute neuropsychiatric syndrome,
very common in hospitalized people with medical and neuro-
logical conditions. The identification of delirium after stroke is
not an easy task and validated psychometric instruments are
needed to correctly identify it. We decided to verify if (i) formal
training in DSM-V criteria is needed to correctly identify post-
stroke delirium, (ii) if the use of a brief psychometric instrument
such as the 4AT improves its identification, (iii) the applicability
of these scale in the stroke setting.

Methods: In the first phase of study we retrospectively studied
102 acute stroke patients in Stroke Units of San Martino Hospital
(Genova, Italy) in order to evaluate delirium with clinical crite-
ria, firstly by a neurologist without a formal training in DSM-
V criteria and after training. Then, we enrolled 100 new acute
stroke patients who underwent screening for delirium using
4AT scale and DSM- V criteria.

Results: In the first phase, DSM-V criteria training significantly
increased the ability to capture delirium (5% vs. 15%; P = 0-006).

In the second phase, the 4AT was used for delirium screening
revealing a 52% of cases of delirium, the same observed by the
consensus diagnosis - in accordance to DSM-V criteria- of two
senior neurologist (that was 50%). There was a significant differ-
ence in delirium incidence between 4AT and DSM-V criteria
(P = 0-009).

In the second phase, the use of 4AT scale allowed to capture
post-stroke delirium as well as the consensus diagnosis by two
neurologists.

Conclusion: The identification of post-stroke delirium is not an
easy task and requires both formal training in DSM-V criteria as
well as the application of brief scales such as the 4AT.

P6.11
Differential use of the HCAR2 pathways
triggered by monomethyl fumarate in different

cells
B. Parodi, N.K. de Rosbo & A. Uccelli
Department of Neuroscience - University of Genoa, Italy

We recently demonstrated that monomethyl fumarate (MME),
the bioactive metabolite of the immunomodulatory drug
dimethyl fumarate (DMF) approved for treatment of multiple
sclerosis, modulates the activation of microglia towards a neuro-
protective-like phenotype through a novel pathway triggered by
MMF binding to the hydroxycarboxylic acid receptor-2
(HCAR?2). In particular, we observed that HCAR2 activation
by MMF leads to inhibition of the NF-xB pathway and, thereby,
the expression of inflammatory cytokines, via the AMPK/Sirt1
axis.

Increasing evidence associates signaling through HCAR?2 in
macrophages and dendritic cells (DC) with an anti-inflammatory
phenotype; MMF could therefore exert its effect also in these
cells by activating the AMPK/Sirt1 axis.

We show that MMF inhibits only partially the activation of
bone marrow-derived macrophages, by reducing the expression
of the Ml-phenotype marker Nos2 without modulating the
expression of other typical M1-/M2-markers, suggesting that
in these cells MMF does not act through the AMPK-Sirt] axis.
Similarly, while MMF induced an anti-inflammatory phenotype
in activated splenic DC, reducing the expression of Tnf, I112 and
1123, it had no such effect on activated bone marrow-derived DC.
Our ongoing experiments focus on understanding if MMF sig-
nals through the novel HCAR2-mediated pathway in splenic
DC.

Since HCAR? is also the receptor for butyrate, an anti-inflam-
matory commensal metabolite, we have speculated that the
intestinal side effects associated with DMF treatment might be
associated with competition of MMF with butyrate for HCAR2
binding, with MMF signaling in these cells through the prosta-
glandin D2/inflammatory pathway, whereas butyrate, which
blocks NF-kB activation in colonic cells, would signal through
the AMPK/Sirtl-mediated pathway. To determine if butyrate
could signal through this pathway, we have analysed its effect
on activated microglia. Our preliminary results suggest that
butyrate can trigger the AMPK-Sirt]l pathway upon binding to
HCAR2.

Altogether these data suggest that HCAR?2 signaling through
different pathways could be cell-biased.

P6.12
Impact of teriflunomide treatment on innate
and adaptive immune cell subsets in multiple

sclerosis patients

I. Gandoglia*, F. Ivaldi*, A. Laroni*, G. Mancardi*",

C. Solaro®, N.K. de Rosbo* & A. Uccelli*

*University of Genoa, Italy; "IRCCS AOU San Martino - IST,
Genoa, Italy; *ASL3 Genovese, Genoa, Italy; *Centre for
Excellence in Biomedical Research, Genoa, Italy

Teriflunomide, a drug approved for treatment of relapsing-
remitting multiple sclerosis, inhibits dihydroorotate dehydroge-
nase, an enzyme involved in de novo biosynthesis of pyrimidi-
nes in highly proliferating cells, such as activated
lymphocytes, without disrupting protective immunity. It does
not affect resting cells, which use a different pathway to supply
pyrimidine requirements. TEMSO and TOWER clinical trials
showed that teriflunomide treatment was associated with a
mean decrease in leukocyte counts of approximately 15 % com-
pared to baseline, occurring within the first months of treatment
and stabilizing thereafter. The effect of teriflunomide on
immune cell subpopulations is not clearly understood. We aim
at studying the effect of this drug on innate and adaptive
immune cells. Recruited patients received teriflunomide
(14 mg) once daily. Peripheral lymphocytes were isolated at
baseline and at 3 and 12 months of treatment and adaptive
and innate immune cell subsets were analyzed by flow cytome-
try as follows: T effector cells (classic CCR6-CD161-CXCR3 +
and non-classic CCR6-CD161 + CXCR3 + Th1 cells, CCR6 +
CD161 + CCR4 + Th17 cells, and CCR6 + CXCR3hiCCR4lo-
CD161 + Th1-17 cells) and T regulatory cells (CD4 + CD25 +
CD127- and CD8 + CD28-); B cells (CD19 + cells, including
CD38-CD24 + memory, CD38lowCD24 + mature and CD38-
highCD24 + regulatory B cells) and natural killer (NK) cells
(CD56dim and CD56bright). Our results show that terifluno-
mide impacts B-cell subsets, significantly reducing absolute
counts of total CD19 + B cells, and mature and regulatory B-cell
subsets after 12 months. T cells were affected to a lesser extent,
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with a trend in reduced absolute counts for both T effector
CD4 + cells (Th1, Th17 and Th1-17) and T regulatory CD8 + and
CD4 + cells. Teriflunomide had no detectable impact on NK-cell
numbers. These data suggest that teriflunomide impacts on B
cell population emphasizing their implication in MS pathogene-
sis and/or progression. Larger cohorts are necessary to confirm
these findings and the impact of teriflunomide on the function-
ality of these cells.

P6.13

Prevention by creatine of statin