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P001-T | Disruption of IDH2 attenuates
LPS-induced inflammation and lung injury

Jeen-Woo Park; Jung Hyun Park

Kyungpook National University, Daegu, South Korea

Acute lung injury (ALI) is an acute failure of the respiratory
system with unacceptably high mortality, for which effec-
tive treatment is urgently necessary. Infiltrations by immune
cells, such as leukocytes and macrophages, are responsible
for the inflammatory response in ALI, which is character-
ized by excessive production of pro-inflammatory media-
tors in lung tissues exposed to various pathogen-associated
molecules such as lipopolysaccharide (LPS) from microbial
organisms. Alpha-Ketoglutarate (alpha-KG) is a key meta-
bolic intermediate and acts as a pro-inflammatory metabo-
lite, which is responsible for LPS-induced proinflammatory
cytokine production through NF-kappaB signaling pathway.
Mitochondrial NADP+-dependent isocitrate dehydrogenase
(IDH2) has been reported as an essential enzyme catalyz-
ing the conversion of isocitrate to alpha-KG with concurrent
production of NAPDH. Therefore, we evaluated the role of
IDH2 in LPS-induced ALI using IDH2-deficient mice. We
observed that LPS-induced inflammation and lung injury is
attenuated in IDH2-deficient mice, leading to a lengthened
life span of the mice. Our results also suggest that IDH2 dis-
ruption suppresses LPS-induced proinflammatory cytokine
production, resulting from an inhibition of the NF-kappaB
signaling axis in an alpha-KG-dependent manner. In con-
clusion, disruption of IDH2 leads to a decrease in alpha-KG
levels, and the activation of NF-kappaB in response to LPS
is attenuated by reduction of alpha-KG levels, which eventu-
ally reduces the inflammatory response in the lung during
LPS-induced ALI. The present study supports the rationale
for targeting IDH2 as an important therapeutic strategy for
the treatment of systemic inflammatory response syndromes,
particularly ALI.
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P002-T | Effects of decrease in intracellular
Ca>* concentration on electrical characteristics of
premotor interneurons of training snails

Tatiana Bogodvidl‘z; Dinara Silantyeva'; Vyatcheslav Andrianov';
Aliya Vinarskayas; Lyudmila Muranova'; Irina Deryabinal; Khalil
Gainutdinov'

'Kazan Federal University, Kazan, Russia; ZVolga Region State Academy

of Physical Culture, Sport and Tourism, Kazan, Russia; SInstitute of
High Nerve Activity and Neurophysiology of RAS, Moscow, Russia

The Ca®* plays an important role in formation of condition-
ing. The intracellular Ca®*, which is stored in the endoplas-
mic reticulum and mitochondria, is involved in the regulation
of many intracellular reactions. The changes of the level of
intracellular calcium concentration by the influx and uptake
transport from the endoplasmic reticulum and mitochondria
can regulate short-term and long-term forms of plasticity.
In present study we analyzed the influence of a decrease in
the intracellular Ca®* concentration on the maintenance of
the excitable changes of snails premotor interneurons after
learning.

It was found that after decreasing of intracellular Ca" level
by the calcium chelators EGTA the threshold potential signif-
icantly increased by 3.3 mV in the group of untrained snails
and tended to increase, but not significantly in a group of
trained snails. Application of membrane-penetrating calcium
ion chelator BAPTA-AM did not lead to specific changes of
electrical characteristics of trained snails. This difference in
actions of both chelators pointed on different pathways of in-
fluence of intracellullar Ca** concentration on neuron excita-
bility. Our results suggested that the decrease of intracellullar
Ca®" level was not involved in maintenance of the excitabil-
ity of interneurons after training. As we showed earlier the
changes of intracellullar Ca”" level was more critical on the
stage of formation of the conditioning.

Supported RFBR (grant 18-015-00274).
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P004-T |
fruit fly

Dietary nitrite extends lifespan in the

Chiara Moretti'; Filip Larsen’; Jon Lundberg'

IDepartment of Physiology and Pharmacology, Karolisnka Institutet,
Stockholm, Sweden; *The Swedish School of Sport and Health Sciences
(GIH), Stockholm, Sweden

Aging has been associated with a progressive decrease
in nitric oxide (NO) availability due to a diminished en-
dothelial nitric oxide synthase expression and activity and
increased oxidative stress resulting in NO degradation.
Dietary inorganic nitrate and nitrite are alternative sub-
strates for NO synthase-independent NO generation and
stimulation of this pathway has been shown to reduce oxi-
dative stress and enhance mitochondrial efficiency. This
makes nitrate and nitrite therapy an appealing nutrition-
based intervention to address age-related disorders. The
aim of this study was to assess whether dietary nitrite ex-
tends lifespan in the fruit fly Drosophila melanogaster and
investigate the possible role of mitochondria in any such
effects.

In a survival assay, female flies (n = 200/treatment) re-
ceived a nitrite (0, 0.1, 1, 10 and 100 pmol/L) supple-
mented media (sugar-yeast 15%) and dead flies were
scored three times a week throughout their entire lifespan.
In order to study the possible link between mitochondrial
respiration and the extended longevity, female flies were
fed a 1 pmol/L nitrite-supplemented media for 30 days. The
whole fly thorax (n = 8/treatment) was then dissected and
mitochondrial respiration was measured by high resolution
respirometry (Oroboros oxygraphy) in the permeabilized
muscle fibers.

We show that the lowest nitrite concentrations 0.1 and
1 pmol/L, extend the fly lifespan by 8.75% and 15%, respec-
tively. We found no statistically significant difference in mi-
tochondrial respiration following nitrite treatment. Although
nitrite did not affect body weight after 30 days of feeding, we
found that nitrite-fed flies had a higher thorax protein content
compared to their control counterparts, possibly indicating an
increased muscle mass.

In conclusion, we demonstrate a pro-longevity effect of
dietary nitrite in female flies at low concentrations. The
mechanisms underlying this effect remain to be determined
but do not seem to be related to effects on mitochondrial
respiration.

P00S-T |
an altered mitochondria phospholipidomic profile
in non-alcoholic fatty liver disease

Mitochondrial dysfunction is linked to

Inés Simc”)esl; Justyna Janikiewiczl; Pawel Dobrzyﬁl; Agnieszka
Dobrzyﬁl; Paulo Oliveiraz; Mariusz Wieckowski'

Nencki Institute of Experimental Biology, Polish Acadeny of Sciences,
Warsaw, Poland; ZCNC—Centerfor Neuroscience and Cell Biology, UC-

Biotech Building, Biocant Park— Cantanhede, University of Coimbra,
Coimbra, Portugal

Mitochondrial and oxidative stress-related alterations are
crucial factors in the development and progression of Non-
Alcoholic Fatty Liver Disease (NAFLD). Although the
mechanisms underlying the disease progression are still
under debate, some authors have suggested the role of mito-
chondrial membrane composition influencing mitochondrial
dysfunction and hepatocyte damage. Thus, using a diet mim-
icking the dietary habits of the Western society, we tested
the effects of a standard chow diet (C), high-fat (HF), high-
sugar (HS) and a combined high-fat and high-sugar (HFHS)
diet to address mitochondrial-related alterations in NAFLD.
C57BL/6J mice were fed with the above described diets for
16 weeks. Isolated liver mitochondria were used to assess the
effect of steatosis on mitochondrial bioenergetic parameters.
Mitochondrial lipid classes were assessed through Thin-
Layer Chromatography (TLC) and Gas Chromatography-
Mass Spectrometry (GC-MS).

In comparison with the standard chow diet, HF-, HS- and
HFHS-diets were shown to decrease oxygen consumption
and decrease the capability to generate a mitochondrial
membrane potential. Those alterations were accompanied
by a significant increase of H,O, production by liver mi-
tochondria of mice fed with the HFHS diet. In parallel
with those alterations, mitochondrial cardiolipin content is
increased whereas PC/ PE ratio is decreased in HS- and
HFHS-fed groups. Moreover, we observed a significant en-
richment of monounsaturated fatty acids (MUFA), which
are known to be prone to oxidation. In fact, this is in agree-
ment with increased lipid peroxidation levels observed in
NAFLD mice.

This work showed that Western society diets cause an altered
mitochondrial function which can be attributed to an altered
mitochondrial phospholipids composition and a higher sus-
ceptibility to ROS-oxidative effects.

LC.M.S, P.J.O. and M.R.W. gratefully acknowledge the finan-
cial support for this research from the FOIE GRAS. The FOIE
GRAS project has received funding from the European Union's
Horizon 2020 Research and Innovation programme under the
Marie Sklodowska-Curie Grant Agreement No. 722619.
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decrease in mitochondrial function, but only in a
subpopulation of blood donors

Human platelets show a age-dependent

Arthur Verhoevenl; Ido Bontekoez; Pieter van der Meerz;
Dirk de Korte?

! Tytgat Institute, Amsterdam UMC, Amsterdam, The Netherlands;
ZSanquin Blood Bank, Amsterdam, Amsterdam, The Netherlands

Background: Human platelet concentrates are widely used
for life-saving transfusions in patients with thrombocytope-
nia. Prior to transfusion, platelets can be stored in the blood
bank at room temperature for up to 7 days, but during stor-
age acidification occurs, the extent of which correlates with
a decline in platelet function. The aim of our study was to
investigate whether donor characteristics have an influence
on this platelet storage lesion.

Materials and methods: Human platelets were isolated
from whole blood donations from single donors by the
buffy-coat method and stored for 8 days. In the first (pro-
spective) study, donors were selected on the basis of pre-
vious pH data included in the blood bank registries. In
follow-up studies, random donors differing in age were
selected. pH, lactate and glucose were determined using a
blood gas analyzer and the mitochondrial membrane poten-
tial (MMP) was assessed by loading the platelets with the
fluorescent dye JC-1.

Results: The prospective study indicated that historical data
on pH changes during storage were predictive of acidifi-
cation, showing a clear donor influence on this parameter.
Lactate production was 40% higher in the group previously
designated as “rapid acidifiers”, and the MMP at day 8 was
significantly lower. Glucose consumption was 55% higher,
indicating increased glycolytic activity to compensate for
decreased mitochondrial activity. In the second study it was
observed that in donors younger than 30 years, only 1 out of
15 donors could be classified as rapid acidifier, in contrast to
10 out of 22 donors older than 45 years.

Conclusions: Our results show that in human platelets
changes in mitochondrial activity are compensated by an
(unwanted) increase in glycolytic activity. These changes
come with increasing age, but occur only in a subpopu-
lation of individuals. The factors determining the repro-
gramming of metabolism in individuals remain to be
determined.

P010-T |
with long-term outcome after sepsis

Mitochondrial DNA damage associates

Elisabeth (Kaylie) Van Der Slikke; Hjalmar Bouma;
R.H. Henning

Clinical Pharmacy and Pharmacology, University Medical Center
Groningen, Groningen, The Netherlands

Sepsis is the leading cause of death among patients admit-
ted to the intensive care unit, with a mortality rate of 20%-
30%. In addition, survivors of sepsis are at high risk for the
early development of age-related diseases and mortality.
Although virtually nothing is known about the pathogen-
esis of late morbidity and mortality after sepsis, the key
might be the induction of mitochondrial DNA (mtDNA)
damage due to the mitochondrial dysfunction associated
with sepsis. Here, we determined whether sepsis leads to
mtDNA damage by analyzing oxidation of DNA, levels of
circulating mtDNA and mtDNA damage from patients with
infection/sepsis admitted to the hospital. Sepsis is associ-
ated with oxidation of DNA and RNA (urine), as well as in-
creased levels of circulating mtDNA. Damage of mtDNA,
measured as the ND4-deletion ratio (1/[ND4]:[CytB]) is
increased in sepsis. MtDNA damage is strongly and inde-
pendently associated with long-term mortality. Taken to-
gether, mitochondrial dysfunction in sepsis not only seems
to influence acute outcome, but may also underlie the in-
creased morbidity and mortality among survivors of sepsis.
Therefore, strategies to preserve mitochondrial homeosta-
sis may be key to improve both short- and long-term out-
come in sepsis.

PO11-T | Mitochondrial damage induced by
oxygen-glucose deprivation in the rat barrel cortex
in vitro

Elvira Juzekaeval; Svetlana Arkhipoval; Svetlana Sofronoval;
Marat Mukhtarov'; Roustem Khazipovl’2

'Kazan Federal University, Kazan, Russia; ZINMED, Aix-Marseille
University, Marseille, France

Mitochondrial damage is one of the key mechanisms of
neuronal death during cerebral ischemia. We explored ul-
trastructural and functional mitochondrial changes induced
by oxygen-glucose deprivation (OGD) in slices of the rat
barrel cortex in vitro. Electron microscopy was performed
in brain slices which experienced thirty minutes of OGD.
Ultrastructural neuronal damage was overall similar to that
observed in the ischemic brain tissue in vivo, although the
level of edema, which manifested by formation of large clear
intracellular spaces was more prominent in the post-OGD
slices in vitro. Compared to control slices, which displayed
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normal appearance of mitochondria, post-OGD  slices
showed prominent alterations in mitochondrial structure.
Neuronal soma mitochondria displayed increase in size, elec-
tron transparent matrix and expanded cristae. Mitochondria
of swollen dendrites in the post-OGD tissue were also larger
and had an irregular or toroidal shape indicating a discon-
nection of the electron transport chain; they also displayed
expanded cristae. However, part of dendrites were not swol-
len in the post-OGD tissue, and their mitochondria displayed
less prominent changes: they were larger in size and dis-
played condensed cristae but maintained round shape, which
could indicate their adaptation to survival. Along with these
findings, post-OGD slices also displayed poor staining with
2,3,5-triphenyltetrazolium chloride, a marker of mitochon-
drial function. Thus, OGD induces ultrastructural and func-
tional mitochondrial impairments in brain slices in vitro. This
model could be useful for exploration of the mechanisms of
ischemia-induced of mitochondrial damage and their roles in
neuronal death.

This work was supported by RSF (17-15-01271) and per-
formed in the framework of the Program of Competitive
Growth of Kazan Federal University.

PO12-T |
pluripotent-paused state

Metabolic characterization of a novel

Maria Inés Sousa'?; Bibiana Correia'; Ana Sofia Rodriguesl; Jodo
Ramalho-Santos'

lBiology of Reproduction and Stem Cells Group, Center For
Neuroscience And Cell Biology, University of Coimbra, Coimbra,
Portugal; 2Department of Life Sciences, University of Coimbra,
Coimbra, Portugal

Background: Embryonic diapause is a conserved repro-
ductive strategy in which development arrests at the blas-
tocyst phase. Recently mTOR inhibition was proven to
induce diapause on mouse blastocysts and a paused-like
state on mouse embryonic stem cells (mESCs) culture. Due
to the potential applications of this technology, and because
the metabolic state of these paused-mESCs was never ad-
dressed, we aimed to further characterize this new paused-
pluripotent state, focusing on its glycolytic and oxidative
metabolic function.

Materials and methods: mESCs in two different pluripotent-
states were exposed to the mTOR inhibitor INK-128 (mTi)
and culture proliferation, pluripotency status and energy-
related metabolism were evaluated.

Results: INK-128 significantly decreased mESC culture
growth through cell cycle modulation, without inducing ap-
optosis or altering the pluripotency status of the cells. A de-
crease in glycolytic and mitochondrial oxidative rates was
observed, coupled with a decrease in glucose and pyruvate

uptake. Unexpectedly, overall protein expression was not
affected.

Conclusions: mTi can induce a diapause-like state in mESC
in vitro culture, by slowing proliferation, without affecting
the pluripotency status of the culture. Interestingly, paused
mESCs present a glucose-related hypometabolic profile,
which is a hallmark of diapaused blastocysts; with decreased
glycolytic and oxidative metabolism and decreased nutrient
uptake. However, INK-128 was not enough to inhibit mTOR
translational function; which suggests that this paused state
is primarily induced by cell cycle and metabolic modulation
rather than translational suppression.

Funding: Fundacdo para a Ciéncia e Tecnologia (FCT)
Portugal, funded the scholarships of to M.L.S. (SFRH/
BD/86260/2012) and A.S.R. (SFRH/BPD/119367/2016).
Funding was provided by the STEM@REST Project
(CENTRO-01-0145-FEDER-028871). Additional fund-
ing by the European Regional Development Fund
(ERDF), through the Centro 2020 Regional Operational
Programme: project CENTRO-01-0145-FEDER-000012-
HealthyAging2020, the COMPETE 2020—Operational
Programme for Competitiveness and Internationalisation,
and the Portuguese national funds via FCT—Fundagao
para a Ciéncia e a Tecnologia, I.P.: project POCI-01-0145-
FEDER-007440.

P014-T | Internalisation of lipopolysaccharide
initiates mitochondrial dysfunction

Bastiaan Star; R.H. Henning; H.R. Bouma

University Medical Center Groningen (UMCG), Groningen, The
Netherlands

Sepsis is the leading cause of death among patients
admitted to the ICU. Recent studies identified mito-
chondrial dysfunction as a key player in the develop-
ment of multiple-organ dysfunction syndrome in sepsis.
Mitochondrial dysfunction is characterized by a reduction
of the mitochondrial membrane potential (MMP), fol-
lowed by increased oxidative stress and loss of ATP gen-
eration. Yet, the mechanisms that lead to a loss of MMP
are still undisclosed. To reveal the underlying molecular
mechanisms that lead to mitochondrial dysfunction in
sepsis, we challenged human umbilical vein endothelial
cells (HUVEC) and isolated mitochondria with lipopoly-
saccharide (LPS). Incubation of HUVEC with LPS results
in loss of MMP, while increasing electron transport chain
(ETC) complex activity and mitochondrial reactive oxy-
gen species production, combined with reduced levels of
oxygen consumption and ATP production. The effects of
LPS are likely mediated by direct interaction of LPS with
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mitochondria, as flow cytometry reveals LPS accumula-
tion in mitochondria, blockade of NF-kB signalling does
not preclude mitotoxic effects of LPS and similar effects
were found in isolated mitochondria. In conclusion, LPS
seems to induce mitochondrial dysfunction by a direct
interaction with the organelles. As a consequence, pre-
cluding LPS internalization may provide a novel target to
maintain mitochondrial function in sepsis, and potentially
optimize outcome.

P015-T | Unraveling the mechanism throughout
mitochondriotropic cinnamic acid antioxidants
increase cellular stress responses in HepG2 cells

Ricardo Amoriml’z; José Teixeiral’z; Sofia Benfeitoz;

Fernando Cagide?; Ludgero Tavares'; John Jones'; Fernanda

Borges”; Paulo J. Oliveira'

lCenterfor Neuroscience and Cell Biology, University of Coimbra,
Coimbra, Portugal; 2Faculty of Science, University of Porto, Porto,
Portugal

Background: Mitochondrial reactive oxygen species (ROS)
can act as physiological mediators of stress responses or in-
stead as damaging oxidizing molecules when produced in
excess. We previously developed mitochondrial-directed
antioxidants based on naturally-occurring phenolic acids,
such as hydroxycinnamic acids (HCA) (AntiOxCINs). We
hypothesize that AntiOxCINs can modulate the cellular met-
abolic activity throughout the improvement of mitochondrial
function.

Material and methods: Herein, we studied the effects of
the novel mitochondriotropic agents (AntiOxCIN4 and
AntiOxCIN6) on human hepatoma-derived HepG?2 cell line
by measuring their effects on oxidative stress, mtDNA copy
number, oxygen consumption, glutathione (GSH) levels,
lactate production and mitophagy after 48 hours of treat-
ment. Data presented are means + SEM of four independent
cell experiments. Significance was accepted with P < 0.05.
Results: Upon a short-term deregulation of mitochondrial
function, AntiOxCIN4 increased 1.6-fold basal respiration
and 1.2-fold the extracellular acidification rates, followed by
a ROS-dependent stimulation of endogenous antioxidant de-
fense system and mitochondrial biogenesis, as measured by a
significant increase of 20% in GSH concentration and mtDNA
copy number. AntiOxCIN4 treatment promoted an efficient
removal of potential damaged mitochondria by triggering cel-
lular quality control mechanisms, such as mito and autophagy.
AntiOxCING6 did not affect mitochondrial function although
promoted a 1.5-fold increase in lactate production, suggesting
the triggering of a more active glycolytic flux.

Conclusions: Mitochondriotropic antioxidants based on
dietary scaffolds can modulate cellular metabolic activity

throughout the improvement of mitochondrial function, which
increase their usefulness as therapeutic agents in the treat-
ment of oxidative stress-related conditions.

Funded by FEDER funds through COMPETE and national
funds by FCT—Foundation for Science and Technology under
research grants PTDC/DTP-FT0/2433/2014, POCI-01-0145-
FEDER-016659, NORTE-01-0145-FEDER-000028, PTDC/
BIA-MOL/28607/2017, POCI-01-0145 FEDER-028607. R.
Amorim (SFRH/BD/131070/2017) grant is supported by
the European Regional Development Fund (ERDF) through
COMPETE 2020 via FCT.

P016-T | Mitochondriotropic antioxidants based
on dietary phenolic acids: Potential effect against
chemical-induced skin senescence

Caroline Veloso'; Fernando Cagidez; Sofia Benfeito’; Catarina
Oliveira®; Fernanda Borgesz; Paulo Oliveira'; José Teixeira'”

!Center For Neurosciences and Cell Biology, Coimbra, Portugal;
ZCIQUP/Department of Chemistry and Biochemistry, Porto, Portugal

Background: Age-related skin structural changes involves
disruption of mitochondrial function, including increased ox-
idative stress. Polyphenols such as hydroxycinnamic (HCA)
acids present antioxidant properties which are limited in the
context of skin aging. The major obstacle for their benefi-
cial effects is their limited skin penetration and accumula-
tion in mitochondria. To overcome the latter limitation, novel
mitochondriotropic antioxidants have been synthesized and
validated in several cell models and isolated mitochondrial
fractions.

Material and methods: Normal human dermal fibroblasts
(NHDF) were used to test the toxicological profile of novel
mitochondriotropic cinnamic derivative antioxidants, as
well as their short- (1 hour), mid-(24 hours) and long-term
(48 hours) antioxidant effects in an in vitro model of oxida-
tive stress (H,0,) by measuring cell viability. Toxicity and
antioxidant profiles were compared with parental cinnamic
acid as well as with resveratrol, and the mitochondria-
directed antioxidant MitoQ10. We performed 4 independent
experiments and considered differences with P < 0.05 as sta-
tistical significant.

Results: The novel mitochondriotropic antioxidants showed
dose-dependent cytotoxic effects that were only relevant for
concentrations above those where antioxidant activity was
observed (50 pmol/L). MitoQ10 was the most toxic antioxi-
dant studied, with toxicity apparent for 0.39 pmol/L. From
the compounds tested, AntiOxCIN4 prevented by 32.6% and
24.6% H,0,-induced fibroblast loss of viability in short- and
long-term incubations, respectively. During med-term incu-
bation, the protective effect was similar to resveratrol and
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MitoQ10, but it was ~40% significantly better comparatively
to the parental galloyl cinnamic acid (15.4%).

Conclusions: Given the increased need for solutions to tar-
get skin aging, the novel molecules, especially AntiOxCIN4,
may be used as anti-skin aging active ingredients in topical
skin products.

Funding: FEDER funds through the Operational
Programme Competitiveness Factors—COMPETE and
national funds by FCT-Foundation for Science and
Technology PTDC/DTP-FT0/2433/2014, POCI-01-0145-
FEDER-016659, PTDC/BIA-MOL/28607/2017, POCI-01-
0145-FEDER-028607,  POCI-01-0145-FEDER-007440,
POCI-01-0145-FEDER-006980,NORTE-01-0145-FEDER-
000028.

P017-T | Metabolic fluxes of human urine-
derived cells are comparable in young and old
donors

Guida Bento'; Vilma A. Sarddo'; Paula Macedo®; Paulo J.

Oliveira'

lCNC—Centerfor Neuroscience and Cell Biology, University of
Coimbra, UC-Biotech, Biocant Park, Cantanhede, Portugal; 2CEDOC—
Chronic Diseases Research Center, NOVA Medical School, NOVA
University of Lisbon, Lisboa, Portugal

Background: Competent human cells which can be used
as surrogate models for disease, in vitro interventions, or
regenerative medicine have been intensively researched.
Human urine contains a small percentage of cells with pro-
liferative capacity. These urine-derived cells (UDCs) are
non-invasively collected and present some features of mesen-
chymal stem cell phenotypes. Herein, we tested the hypoth-
esis that age impacts on UDCs mitochondrial and metabolic
functional parameters.

Material and methods: UDCs were isolated from female
donors and divided in two groups (young: 22-35 years
old, n=15 total; old: 70-94 years old, n = 14 total).
Mesenchymal and hematopoietic stem cell markers and os-
teogenic differentiation were studied by flow cytometry and
Alizarin Red S staining, respectively. ATP was determined
using the CellTiter-Glo Luminescent Cell Viability Assay.
Oxygen consumption (OCR), extracellular-acidification
(ECAR) rates, and Bioenergetic Health-Index (BHI) were
measured with the Seahorse XFe96 Extracellular Flux
Analyzer. Polarized mitochondria morphology was imaged
by MitoTracker-Red-CMXRos and confocal microscopy.
Data obtained was compared by using Mann Whitney test.
Results: UDCs from young and older donors were positive
(>96%) for CD44, CD73, and CD24. The percentage of
positive cells for CD90 and CD105 was variable and <1%

for hematopoietic stem cells markers. Alizarin Red S stain-
ing after 28 days of incubation with osteogenic medium,
was positive. ATP levels showed no differences between
the two groups. Regarding metabolic fluxes, OCR, ECAR
and BHI results were similar in the two age groups, except
for basal ECAR which was decreased in the older group,
suggesting a lower glycolytic rate. A larger cell population
with fragmented polarized mitochondria was observed in
the old group.

Conclusions: UDCs present mesenchymal stem cell markers
and are a non-invasive cell surrogate for investigating inter-
ventions or metabolic profiling. Aging is not associated with
a change in most bioenergetic parameters measured.
Acknowledgements: FEDER/COMPETE/FCT-National
Funds through FCT-Portugal (PD/BD/114119/2015, PTDC/
DTP-FT0/2433/2014,POCI-01-0145-EDER-016659,PTDC/
MED-FAR/29391/2017,POCI-01-0145-FEDER-029391, IF/
01182/2015 and POCI-01-0145-FEDER-007440).

PO018-T |
tissues for colorectal cancer patients from the redox
state measurements

Mitochondrial dysfunctions of adipose

Marat Gafurovl; Sergei Lukinz; Anton Burlaka® ; Irina
Ganusevich; Anastasya Vovk?; Anatoly Burlaka®
'Kazan Fedral University, Kazan, Russia; ’R.E. Kavetsky Institute of

Experimental Pathology, Oncology and Radiobiology NAS of Ukraine,
Kyiv, Ukraine; 3Ukrainian National Cancer Institute, Kiyv, Ukraine

Background: Obesity is the second highest risk factor for
cancer after tobacco smoking but the mechanisms underlying
this linking are practically unknown. One of the targets sensi-
tive to damaging influence of colorectal cancer (CRC) tumor
in obesity is mitochondria of adipocytes.

Material and methods: Redox state -superoxide (SO) gen-
eration rate, activity of complex I in electron transport chain
(ETC) of mitochondria and of dinitrosyl iron complexes by
electron paramagnetic resonance; activity of matrix metallo-
proteinase (gelatinase) MMP-2 and MMP-9 by gel zymog-
raphy of adipose tissues (AT) from 46 patients, 64.3 y.o.
with CRC (II-IIT stages, pT2-3N0-2MO) in the AT adjacent
to tumor (ATAT) and at a distance of 3 cm from the tumor
(ATD) was investigated. We have incubated the AT species
with the tumor necrosis factor alpha (TNF-alpha) to follow
its influence on the measured values. As a control, normal
AT (NAT) obtained during the liposuction was used.
Results and conclusion: Tumor-induced changes in mito-
chondrial ETC of ATAT, particularly for Complex I, lead to
the enhanced SO generation and consequent oxidative mod-
ifications of DNA in ATAT (up to 6.1 times higher than that
in NAT and 3.7 times higher than that in ATD, P < 0.05).
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Gelatinase activity in ATAT is significantly higher than in
ATD. A considerable effect of TNF-alpha on ATAT and
ATD (but not on NAT, i.e., only on the tissues where the
reprogramming of metabolism has already occurred under
the influence of tumor) manifested in increase of cellular
hypoxia, gelatinase activity, and SO generation rate is ob-
served. The results can be used for better understanding the
mechanism(s) of metabolic symbiosis of tumor and AT as
well as serving as a basis for new therapeutic approaches.

Funding sources: RFBR grant 18-29-11086; program of
competitive growth of Kazan Federal University (“5-1007).

P019-T | Expression of nuclear and
mitochondrial mismatch repair genes (MMR) in
colorectal carcinoma: A study of North Indian
population

Alka Yadav; Mayank Jain; Ashok Kumar; Niraj Kumari; Narendra
Krishnani

Sanjay Gandhi Post Graduate Institute of Medical Sciences Lucknow,
Lucknow, India

Background: Colorectal cancer (CRC) is second and third
most commonly diagnosed cancer among women and men
worldwide respectively. Deficiencies in DNA mismatch
repair (MMR), which corrects base mismatches and small
loops, are associated with DNA microsatellite instability,
mutations, and cancer.

Objective: To study the expression of Nuclear MMR Protein
(MLH1, MSH2, PMS2 and MSH6) and Mitochondrial repair
protein YB1, TFAM and its Clinicopathological correlation
in CRC patients in north India.

Methods: A prospective study was conducted on histologi-
cally proven patients of adenocarcinoma of colorectum in a
tertiary care hospital in north India between May 2014 and
May 2018. MMR Protein loss was determined by using
Immunohistochemistry for the above proteins.

Results: 77 patients (49 males and 28 females) underwent
resection for CRC with the median age of 52 year (16-
81 years). 44% of the patients (n = 34) were younger than
50 years of the age. Five patients had associated history
of malignancy in the family. 42 (55%) patients had right
colon cancer, 15 (19%) left colon cancer and 20 (26%)
rectal cancer. Histology revealed well differentiated tu-
mour in 26, moderately in 15 and poorly in 36 patients.
MMR protein loss was seen in 23 (30%) patients. Seven
(46%) of these patients were less than 50 years of age.
Combined loss of MSH2 and MSH6 was seen most com-
monly and it was found in 6 patients. 18 (78%) patients
with MMR protein loss had tumour located proximal to
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the splenic flexure compared to 5 (22%) located distal to
the splenic flexure. The immunohistochemical analysis of
Mitochondrial Protein YB1 and TFAM is to be done.
Conclusion: This study revealed that there was less than
30% MMR protein loss in colorectal cancer patients in north
Indian population. The loss was most commonly seen in right
sided colon cancer than left.

P020-T | Hepatic oxidative response to maternal
obesity during pregnancy in an ewe model

Luis Grilol; Susana P. Pereiral'z; Jodo D. Martinsl; Chiara H.
Cavallarol; Inés Cardoso'; Inés Baldeiras'? ; Teresa Cunha-
Oliveiral; Stephen Ford4; Peter W. Nathanielsz4; Paulo J. Oliveira'

]Centerfor Neuroscience and Cell Biology, UC-Biotech, Biocant Park,
University of Coimbra, Coimbra, Portugal; ’Research Centre in Physical
Activity Health and Leisure, Faculty of Sports, University of Porto,

Porto, Portugal; jNeurological Clinic, Faculty of Medicine, University
of Coimbra, Coimbra, Portugal; 4Department of Animal Science,
University of Wyoming, Laramie, WY, USA

Background: Obesity prevalence is rising worldwide, ac-
companied by increased incidence of nonalcoholic fatty liver
disease (NAFLD). NAFLD is characterized by hepatic fat ac-
cumulation, metabolic impairment and mitochondrial dysfunc-
tion. Pregnancy represents a challenge to female organism and
metabolism. For a compromised liver, pregnancy-associated
increase in energy and nutrients requirements might jeopardize
mother's hepatic metabolism. The goal of this work is to char-
acterize the effects of maternal obesity (MO) during gestation
in the hepatic tissue. Due to the liver anatomy, the metabolic re-
sponse to MO will be characterize in a lobe-dependent manner.
Methods: We used a MO ewe model (Rambouillet-Columbia)
induced by an excess of diet (150% of recommended nutri-
tion) which started 60 days before the conception. At 90%
gestation time, animals were sacrificed, and the maternal he-
patic tissue collected. Hepatic redox state and antioxidant de-
fenses were analyzed. Data were compared between MO and
control groups (n =8 and 10, respectively), using the most
pertinent statistical test with P < 0.05 considered statistically
significant.

Results: MO increased lipid peroxidation, with greater im-
pact in the right lobe (RL) when compared with the left lobe
(LL) (81% vs 36%). The enzymatic antioxidant defenses
were modulated in a lobe-dependent manner: MO showed
30% reduced catalase activity and increased GSH levels in
30% in the LL, while in the RL, MO led to a decrease of 50%
in GSH levels and an 80% increase in SOD activity.
Conclusions: MO during pregnancy stage is characterized
by specific alterations in liver redox state to accommodate
the pregnancy-challenge with possible implications in the
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hepatic mitochondrial metabolism. Our results pointed lobe-
specific adaptations during this condition.
FEDER/COMPETE/FCT-Portugal (PTDC/DTP-
DES/1082/2014, POCI-01-0145-FEDER-007440, OCI-01-
0145-FEDER-016657, SFRH/BPD/116061/2016 SFRH/
BPD/101169/2014), and NIH (ROIHD070096-01A1).

P021-T | Redox signaling and metabolism
modulation of human fibroblasts by mitochondria-
targeted polyphenolic constructs

André Barbosal; Ricardo Amoriml’2; Ludgero C. Tavaresl; John
G. Jonesl; Caroline Velosol; Sofia Benfeitoz; Catarina Oliveiraz;
Fernanda Borges®; Paulo J. Oliveira'; José Teixeira'

]Centerfor Neuroscience and Cell Biology, University of Coimbra,
UC-Biotech, Biocant Park, Coimbra, Portugal; 2CIQUP/Department of
Chemistry and Biochemistry, Faculty of Sciences, University of Porto,
Porto, Portugal

Background: Homeostatic mitochondrial function and
redox balance is essential for proper cellular survival or
death signaling. Thus, mitochondria pose as strong targets
for therapeutic intervention strategies. Antioxidants based on
naturally-occurring phenolic acids have shown great phar-
macological interest due to their intrinsic redox regulating
properties. Despite their limited use as therapeutic agents
due to pharmacokinetic drawbacks, they are useful scaf-
folds in drug discovery processes. Novel mitochondriotropic
agents developed by our research group (AntiOxCINs and
AntiOxBENSs) based on hydroxycinnamic and hydroxyben-
zoic acids, respectively exploit the covalent bonding of a lipo-
philic cation to drive specific accumulation in mitochondria.
Materials and methods: Herein we studied the time-
dependent effects of mitochondria-targeted polyphenolic
constructs (AntiOxCIN4 and AntiOxBEN2) on cell metabo-
lism by measuring intra- and extracellular levels of lactate,
glucose, alanine and acetate in normal human dermal fibro-
blasts (NHDF) through nuclear magnetic resonance (NMR)
techniques. Data are the mean + SEM of six independent
experiments. Statistical significance was attained comparing
the results with the control group using a one-way ANOVA
followed by the Dunnett post-test.

Results: AntiOxCIN4 (*P <0.05) and AntiOxBEN2
(****P < 0.0001) significantly increased the production of
lactate when compared to control. However, the correspond-
ing increased glucose consumption was only observed in
AntiOxCIN4-treated cells. After 72 hours treatment, intracel-
lular lactate and acetate levels were significantly increased
in both AntiOXxCIN4 and AntiOXBEN2 (*P < 0.05), while
no differences were observed between alanine levels, when
compared to control. Thus, the intracellular lactate/ala-
nine ratio was increased in cells treated with AntiOXxBEN2

(*P < 0.05), suggesting an increased demand for NAD+
under this treatment.

Conclusions: Our preliminary work shows that the novel mi-
tochondriotropic antioxidants are able to induce a metabolic
adaptation in NHDF cells by increasing their glycolytic flux.
Acknowledgements: Funded by FEDER funds through the
Operational Programme Competitiveness Factors—COMPETE
and FCT—Foundation for Science and Technology: PTDC/
DTP-FT0/2433/2014,POCI-01-0145-FEDER-016659, PTDC/
BIA-MOL/28607/2017,POCI-01-0145-FEDER-028607,POCI-
01-0145-FEDER-007440, = POCI-01-0145-FEDER-006980,
NORTE-01-0145-FEDER-000028.
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Metabolic remodeling of dermal
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Fernando Cagidez; Paulo J. Oliveiral; José Teixeira"?

]CNC—Centerfor Neuroscience and Cell Biology, UC-Biotech Building,
Biocant Park—Cantanhede, University of Coimbra, Coimbra, Portugal;
2CIQUP/Department of Chemistry and Biochemistry, Faculty of
Sciences, University of Porto, Porto, Portugal

Background: Polyphenols such as hydroxybenzoic acids
(HBA) have been extensively studied due to their anti-
oxidant effects, presenting different mechanisms at sev-
eral subcellular compartments. Mitochondria are central
to cellular metabolism, making these organelles strong
targets for therapeutic intervention strategies. Attempts
to modulate mitochondrial function in a diversity of dis-
eases spurred active drug discovery efforts for develop-
ing new mitochondriotropic antioxidant agents. Based
on this, we developed a novel mitochondriotropic agent
(AntiOxBEN2) based on HBA, exploiting the covalent
bonding of a lipophilic cation to drive specific accumula-
tion in the mitochondria.

Material and methods: We studied the effects of
AntiOxBEN2 (12.5 pmol/L) on human normal dermal fibro-
blasts (HNDF), namely by measuring cell metabolic activ-
ity, mitochondrial oxygen consumption and DNA, protein
amount of mitochondrial respiratory chain subunits, ATP
levels, extracellular pH and cell proliferation. AntiOXBEN?2
antioxidant effect was also evaluated. Statistical significance
of treated vs control group was tested by one-way ANOVA.
Results: Although AntiOXxBEN2 had no effect on cell meta-
bolic activity, a significant decrease in mitochondrial oxygen
consumption (****P < (0.0001), paralleled by a decrease in
mtDNA copy number was observed. No changes were observed
neither on oxidative phosphorylation protein subunits expres-
sion nor on ATP levels. Interestingly, AntiOxBEN2-treated
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cells significantly increased extracellular acidification rate
(****P < 0.0001), as well as cell proliferation (*P < 0.05),
increasing cell resistance to oxidative stress (¥*P < 0.05).
Conclusions: AntiOxBEN2 may trigger an adaptative re-
sponse of cells, a process that can protect them against subse-
quent stress-inducing events.

Mitochondria-targeted antioxidant based on hydroxybenzoic
acid can stimulate cell compensatory responses and contrib-
ute to tissue protection, inhibiting directly or indirectly an
excessive mitochondrial reactive oxygen species production.
Acknowledgements: Funded by FEDER funds through
the Operational Programme Competitiveness Factors—
COMPETE and FCT—Foundation for Science and
Technology: PTDC/DTP-FT0/2433/2014, POCI-01-0145-
FEDER-016659, PTDC/BIA-MOL/28607/2017, POCI-01-
0145-FEDER-028607, POCI-01-145-FEDER-007440, POCI-
01-0145-FEDER-006980, NORTE-01-0145-FEDER-000028.
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Background: Non-alcoholic steatohepatitis (NASH), the pro-
gressive form of non-alcoholic fatty liver disease (NAFLD), is a
worldwide health problem with no effective treatment, offering
a considerable market opportunity for developing novel drugs.
Several models mimetize in vitro NAFLD but significantly dif-
fer in nature, amount and fatty acid (FA) overload incubation,
making data comparison difficult. Herein, we characterize and
compare different FA overload strategies, with particular focus
in measuring mitochondrial function, to attain a feasible model
for high throughput screening of possible therapeutic agents.
Material and methods: We studied the time-dependent ef-
fects of FA overload, namely palmitic acid (PA; 500 pmol/L)
and a mix of free FA (FFA; 250 pmol/L) in the presence and
absence of fructose (F; 10 mmol/L) on cell viability, lipid
accumulation, mitochondrial oxygen consumption, mito-
chondrial DNA copy number, intracellular reactive oxygen
species (ROS) and ATP levels of human hepatocarcinoma
cells (HepG?2). Statistical significance of treated vs control
group was made by using a one-way ANOVA.

Results: Both PA and FFA treatment induced a time-dependent
significant increase in intracellular lipid accumulation (~240%
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and ~230%, respectively) and ROS levels (~140% and ~180%,
respectively) paralleled by a ~55% and ~70%, respectively
significant decrease in mitochondria oxygen consumption.
FFA treatment significantly increased mtDNA copy number
(~110%) without affecting intracellular ATP levels, while
PA treatment significantly decreased intracellular ATP levels
(~80%) without affecting mtDNA copy number. In general, the
presence of fructose in both PA- and FFA-treated cells did not
affect any of the several steatohepatitis-associated hallmarks.
Conclusions: FFA seems to be the best model to study
NAFLD/NASH mechanisms in vitro, as it induces several
steatohepatitis-associated hallmarks without affecting cell
viability.

Acknowledgements: Funded by FEDER funds through
the Operational Programme Competitiveness Factors—
COMPETEandFCT—FoundationforScienceand Technology:
PTDC/DTP-FT0/2433/2014, POCI-01-0145-FEDER-
016659, PTDC/BIA-MOL/28607/2017, POCI-01-0145-
FEDER-028607, POCI-01-0145-FEDER-007440, POCI-01-
0145-FEDER-006980, NORTE-01-0145-FEDER-000028.
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Introduction: Gestational Diabetes (GD) affects 5%-10% of
pregnancies, characterized by increased insulin resistance and
mild hyperglycaemia, rising the risk of developing type 2 diabe-
tes (T2D). Cardiac diseases are frequent T2D complications, in-
volving mitochondrial-related dysfunction, which is counteracted
by physical-exercise (E). Whether E during pregnancy influences
cardiac mitochondrial during GD is not completely understood.

Methods: Female Sprague-Dawley rats were fed with
control-diet (C) or high-fat-high-sugar-diet (HFHS) and
distributed as follows: non-pregnant or pregnant (NP/P)
control (C) or HFHS diet, sedentary (S) or E. Mothers
(19-weeks-old) were sacrificed seven-weeks after wean-
ing. Body, heart weights and blood glucose were evaluated.
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Cardiac mitochondria oxygen consumption and membrane
potential were measured with a Clark-type and TPP+-
electrode, respectively.

Results: HFHS or E caused no significant alterations in maternal
weight, even during pregnancy. Also, no significant differences
between groups were found in heart mass. Oral glucose toler-
ance tests showed no significant differences between HFHS and
C groups before pregnancy. However, after becoming pregnant,
HFHS (n = 7) increased ~20% glucose levels, when compared
with C (n = 9). Regarding mitochondrial bioenergetics, a ~35%
increase in state 2 respiration was observed in pregnant-HFHS-
exercised (P-HFHS-E, n = 6) when compared with pregnant-
HFHS-S (P-HFHS-S, n = 6). P-HFHS-E exhibited decreased
uncoupled respiration and increased ADP phosphorylation
lag phase, when compared with P-C-S animals (n = 3). Also,
a ~40% lower respiratory control ratio in non-pregnant-HFHS-
exercised animals (NP-HFHS-E, n = 3) was observed, which
resulted from higher basal state (~30%) and reduced ADP-
induced phosphorylation with increased phosphorylative lag
phase (~20%), and ~40% increase in ADP-induced depolariza-
tion, vs NP-C-S (n = 5). Moreover, NP-HFHS-E group showed
~30% lower uncoupled respiration vs NP-C-S.

Conclusions: HFHS and E, isolated or combined, resulted
in altered cardiac mitochondrial function, exacerbated by
pregnancy.

Support: FEDER through COMPETE and FCT grants PTDC/
DTP-DES/1082/2014 (POCI-01-0145-FEDER-016657),
PTDC/DTP-DES/7087/2014 (POCI-01-0145-FEDER-016690);
SFRH/BPD/116061/2016; SFRH/BD/129645/2017; POCI-01-
0145-FEDER-007440, and EU's Horizon 2020 Research and
Innovation programme Marie Sktodowska-Curie (No.722619,
FOIE GRAS; No.734719, mtFOIE GRAS).
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Introduction: Parkinson's Disease (PD) is an incurable neuro-
degenerative disorder characterized by the death of dopaminer-
gic neurons in substantia nigra pars compacta. Several studies

suggest that mitochondrial dysfunction and oxidative stress are
hallmarks of dopaminergic neurodegeneration of PD. In this
context, mitochondria-targeted antioxidant therapies may have
great promise in the prevention and/or treatment of PD. The
objective of our work was to (a) use human skin fibroblasts
(HSF) from sporadic PD (sPD) patients as a surrogate model to
detect early metabolic and mitochondrial alterations observed
in PD, and (b) to evaluate the effects of novel mitochondria-
targeted antioxidants to improve the PD phenotype.
Materials and methods: HSF from sPD patients and
respective matched controls were characterized by
measuring proliferation rates, metabolic viability, ATP
levels, mitochondrial polarization, mitochondrial bioen-
ergetics, oxidative stress, and SOD2 activity. Using the
same methods, the effects of AntiOxCIN, a novel phe-
nolic acid-based mitochondria-targeted antioxidant were
evaluated.

Results: Our results showed that HSF from sPD have a
45.2 + 5.0% decrease in metabolic viability, 16.7 + 4.8%
decreased oxygen consumption rate, 14.8 +3.9% lower
mitochondrial polarization and 40.6 +3.7% lower ATP
levels, when compared to the respective controls. Also,
40.7 + 11.8% increased mitochondrial oxidative stress and
SOD?2 activity were measured in sPD fibroblasts. HSF from
sPD treated with non-toxic concentrations of AntiOxCIN
showed 34.4 + 9.6% improved mitochondrial function, con-
verting HSF from sPD physiologically more similar to the
matched controls.

Conclusions: We demonstrated that impaired mitochondrial
bioenergetics and the defective metabolism that typically
characterizes the neurodegenerative process in PD can be de-
tected in HSF from sPD patients. Moreover, treatment with
AntiOxCIN increases metabolic viability of HSF. HSF may
represent a minimally invasive tool to study altered metabo-
lism and new treatment strategies in PD.

Funding sources: Funded by Montepio Foundation, FCT-
Portugal  grants (PTDC/DTP-FTO/2433/2014, SFRH/
BD/100341/2014-to CD and SFRH/BPD/116061/2016-to SPP),
co-funded by FEDER/COMPETE/National Funds (POCI-01-
0145-FEDER-029297, POCI-01-0145-FEDER-028607, POCI-
01-0145-FEDER-016659,  POCI-01-0145-FEDER-007440),
ERC StG 337327-to NR
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Background: Mitochondrial dysfunction is a critical fac-
tor for neurodegeneration in amyotrophic lateral sclerosis
(ALS), particularly in familial mutant SOD1 (mutSODI).
We studied respiratory and glycolytic fluxes in lymphoblasts
from ALS patients with determined and undetermined SOD1
mutations to confirm possible alterations in those metabolic
pathways.

Methods: Lymphoblasts from 2 patients with mutSODI
and from 2 patients in which that mutation is undetermined
(undSOD1), as well as 2 sex and age-matched controls were
obtained from Coriell Cell Repository. Oxygen consumption
(OCR) and extracellular-acidification (ECAR) rates were
measured using the Seahorse XFe96 Extracellular Flux-
Analyzer. ATP levels were assessed by bioluminescence
assay. Data are expressed as mean + SEM and comparisons
between groups performed by One-Way ANOVA and Tukey
post-test, P-value < 0.05 as significant.

Results: Lymphoblasts from patients with undSOD1 pre-
sented a more energetic phenotype than lymphoblasts from
mutSOD1 patients or control lymphoblasts matched to sex
and age. Spare respiratory capacity presented higher values
in lymphoblasts from patients with undSOD1 than in control
lymphoblasts (P < 0.01) or in lymphoblasts from patients
with mutSOD1 (P < 0.01), indicating a higher mitochon-
drial capacity of these cells to respond to energetic demands.
Lymphoblasts from patients with undSOD1 presented also
higher values of glycolytic ATP production rate in women
(P < 0.05) and an observed trend in men, suggesting pos-
sible activation of glycolysis. Lymphoblasts from patients
with mutSOD1 showed lower ATP production-linked OCR
and mitochondrial ATP production rate when compared to
undSOD1 lymphoblast (P < 0.05), possibly because of mito-
chondrial impairment.

Conclusions: Our data show a metabolic activation in
lymphoblasts of ALS patients with undSOD1, while lympho-
blasts from ALS patients with mutSOD1 have an impairment
of mitochondrial function. Lymphoblasts from ALS patients
present mitochondrial alterations and can be used to study
mutSOD] effects on mitochondrial function.

Funding: FEDER/COMPETE/FCT  (POCI-01-0145-
FEDER-007440, POCI-01-0145-FEDER-029391, PTDC/
MED-FAR/29391/2017, PD/BD/114119/2015). Filomena
Silva is recipient of FCT Post-Doctoral Fellowship (SFRH/
BPD/122648/2016).
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Background: Schizophrenia is a highly debilitating mental dis-
ease and its early diagnosis is of crucial importance since a prompt
treatment can influence its clinical development. Therefore a
long-term therapy is essential for the life quality of schizophrenic
patients. Second Generation antipsychotics (SGAs) have proven
to be effective in the treatment of several psychotic disorders,
including schizophrenia. However, the commonly used antip-
sychotic drugs can cause a list of significant side effects, such
as weight gain and type 2 diabetes, that induces many patients
to quit the treatment. The underlying molecular pathways for
these side effects are not well described and their onset might
be triggered by a complex interplay between both central and
nervous systems. Being so sensitive to any kind of metabolic al-
teration, mitochondria are an interesting target when it comes to
Antipsychotic Induced Weight Gain (AIWG) studies.

The purpose of this study was to evaluate the in vivo acute
effects of olanzapine (OLZ) and aripiprazole (ARI) after one
single dose administration on the metabolic profile of male
rats, as long as their impact on the mitochondrial bioenerget-
ics of different organs.

Materials and methods: 42 male wistar rats have been randomly
divided into three groups: Control, OLZ and ARI, (n = 14) and
administered a single dose of the respective drug one hour prior
the sacrifice. Respirometry experiments were performed on a
02k machine (Oxygraph-2k Oroboros Instruments, Innsbruck,
Austria) using fresh tissues (white adipose tissue, Liver and
Muscle fibers) on the day of each sacrifice.

Results and conclusions: The collected data showed that
both OLZ and ARI significantly altered mitochondria respi-
ration in adipose tissue. On the other hand, only OLZ showed
to negatively impact mitochondrial function in permeabilised
muscle fibers.

Fundings sources: European Union's Horizon 2020 research
and innovation programme, Marie Sktodowska-Curie grant
agreement 721236-TREATMENT
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Background: Huntington's disease (HD) is a hereditary,
incurable, autosomal dominant neurodegenerative disease
whose neuropathological and clinical features may include
diabetes and cachexia. We hypothesized that co-treatment
with liraglutide (an effective anti-type 2 diabetes (T2D) and
anorectic drug) and the orexigenic hormone ghrelin mitigates
brain mitochondrial dysmetabolism and cognitive deficits in
HD.

Materials and methods: We aimed to analyze the effect of
a 2-week subcutaneous co-injection of liraglutide and ghre-
lin on brain cortical mitochondrial (energy) metabolism and
motor function in the early symptomatic R6/2 mouse for HD.
These involved the measurement of mitochondrial respira-
tory chain complexes’ activities by colorimetry, and the be-
havioral paw clasping and open-field tests.

Results: Liraglutide alone or plus ghrelin minimized periph-
eral T2D characteristics in R6/2 mice. This was accompanied
by a liraglutide plus ghrelin-induced stimulation of the R6/2
mouse brain cortical mitochondrial respiratory chain com-
plex IV, and a decrement in lactate and AMP levels that may
account for an increase in their brain energy status compared
to saline-treated R6/2 mice. However, neither the paw clasp-
ing score or the locomotor/exploratory activities were signifi-
cantly rescued by the treatment in these mice.

Conclusions: Liraglutide plus ghrelin may recover brain
cortical mitochondrial energy metabolism, ultimately slow-
ing HD progression. However, this issue deserves further
clarification.

Funding sources: Seed Fund from European Huntington's
Disease Network (EHDN); by Swedish Research Council; by
Neuro Sweden; by Kocks Foundation; by Portuguese funds
from FCT (PTDC/NEU-NMC/0412/2014; PTDC/SAU-
TOX/117481/2010), Fundo Europeu de Desenvolvimento
Estratégico Regional (FEDER), through the “Projectos de
Desenvolvimento e Implementagdo de Infraestruturas de
Investigacdo inseridas no RNIE”, “Programa Operacional

Competitividade e Internacionalizacio—POCI”  and
by “Programa Operacional COMPETE2020” (SFRH/
BPD/84473/2012 to A.lL. Duarte).
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The neurodevelopment is an ATP-dependent process and,
therefore, relies on mitochondrial function. Moreover, it is
known that disruption in any pathway related to neurode-
velopment can lead to neurodevelopment disorders. Thus,
the aim of this study was to evaluate the involvement of
mitochondrial dysfunction in molecular and behavioral
alterations related to neurodevelopmental disorders. For
reach this goal, we treated wistar puppies rats (P) from
P5 to P11 with Rotenone (Rot., 0.1 e 0.5 mg/kg), an in-
hibitor of the complex I of mitochondria respiratory chain,
Saline and DMSO (Vehicle). At 60 days of age (P60) we
evaluated the levels and expression of CBP, CREB, Pgcl
alpha, Nfrl, Nfe2l2, Synaptophysin, PSD-95 and Rest.
In addition, to verify possible behavioral alterations, we
measured total motor activity (open field) and social in-
teraction. Results show, when compared to control group
(100% + SEM), a decrease in the levels of CBP (for groups
Rot 0.1 mg/kg: 63.35% + 5.24 P < 0.05 and Rot 0.5 mg/
kg: 42.74% + 6.45 P < 0.01), and CREB (for Rot 0.5 mg/
kg: 57.61% +9.42 P < 0.05). However, the levels of
Synaptophysin was decreased for group Rot 0.5 mg/kg
(12.84% + 3.68 P < 0.01), and PSD-95 was increased for
groups Rot 0.1 mg/kg (188.7% + 7.16 P < 0.01) and Rot
0.5 mg/kg (211.9% + 15.78 P < 0.01). Moreover, there
is a significant reduction in the expression of Pgclalpha,
Nrfland Nfe2l2 after Rot 0.1 mg/kg treatment, in addition
to an increase in Rest for Rot 0.5 mg/kg. Regarding motor
activity, Rotenone treatment induced an increase in this
parameter (0.1 mg/kg: 138% = 7.99 P > 0.01; 0.5 mg/kg:
125.6% + 7.27 P > 0.05). Rot 0.1 mg/kg (69.63% =+ 7.93
P>0.05) and Rot 0.5mgkg (50.21% + 4.05
P > 0.001), on the other hand, induced a decrease in so-
cial interaction. We concluded that neonatal Rotenone
administration can promote behavior and molecular al-
terations that persists at early adulthood; this phenotype is
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present in animal models of neurodevelopmental disorders.
Funding sources: FAPESP (2015/02041-1).

P031-T | Distinct role of Rab39a expression in
colorectal cancer

Gulcin Tezcanl; Zarema E. Gilazieval; Ekaterina E. Garaninal;
Albert A. Rizvanovl; Svetlana F. Khaiboullina'?

'Kazan Federal University, Academic and Research Centre of the
Institute of Fundamental Medicine and Biology, Kazan, Russia;
ZDepartment of Microbiology and Immunology, University of Nevada,
Reno, NV, USA

Background: Rab proteins control the endocytic vesicle traf-
ficking. Dysregulation of several Rab proteins have been as-
sociated with promoting tumorigenesis. The role of the Rab
proteins in regulation of inflammation was demonstrated
where the Rab39a was shown stimulating the Nod-like re-
ceptors (NLRs). Interestingly, stimulation of the NLRs can
suppress the growth of colorectal cancer (CRC). However,
the role of Rab39a in CRC suppression remains unknown.
Therefore, we sought to determine the association between
Rab39a expression and NLRs caused tumor suppression in
CRC in vitro.

Material and methods: HCT-116, a colorectal cancer cell
line, was treated with NLRs inhibitor (VX765) or activator
(Nigericin). The effect of VX765 and Nigericin on NLRs was
analyzed by detection of IL-1f, IL-18, CASP1, CASPS8 and
NLRP3 transcripts using RT-qPCR. NLRP3 protein expression
was analyzed using western blot, while IL-1f and IL-18 secretion
was detected using ELISA. The effect of VX765 and Nigericin
on RAB39A expression was analyzed using RT-qPCR. The ef-
fect of VX765 and Nigericin and RAB39A expression on tumor
cell vitality were analyzed using Annexin V, cell proliferation
assay, LDH assay, JC-1 Assay and a 40Plex cytokine assay.
Data was statistically analyzed using Independent sample T test
and One Way Anova, Post Hoc Tukey test.

Results: As expected, IL-1f, IL-18, CASP1, CASP8 and
NLRP3 mRNA levels were suppressed when cells were
treated with VX765, while Nigericin upregulated these
genes (P < 0.05). Rab39a expression was 1.49 + 0.20 fold
decreased in cells treated with VX765. In contrast, expres-
sion of RAB39A was 27.18 + 1.81 fold increased when cells
were incubated in presence of Nigericin. Cell viability and
proliferation increased in presence of VX765, while it was
decreased when cells were treated with Nigericin (P < 0.05).
Conclusion: We demonstrated that, high RAB39A expres-
sion suppressed CRC though NLRs activation.

Funding sources: This study was supported by RFBR Grant
#18-34-01000.
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P032-T | The effect of Rab5 on NLRP3
inflammasome activation in colorectal cancer

ZaremaﬁGilazieva]; Gulcin Tezcan]; Margarita Zhuravleval;
Albert Rizvanov'; Svetlana Khaiboullina'?

'Kazan Federal University, Kazan, Russia; ZUniversity of Nevada, Reno,
NV, USA

Background: Colorectal cancer (CRC) is the third most
common cancer diagnosed worldwide. Recently, it has
been shown that NLRP3 inflammasome could be a poten-
tial therapeutic target to reduce the invasive and metastatic
potential of CRC. NRLP3 supports tumor growth by ac-
tivation and secretion of IL-1p and IL-18 in extracellular
vesicles. Rab5, a Rab GTPase, is one of the key regulator
of a membrane transport in the early vesicle trafficking.
Currently, little is known about the role of Rab5 in NLRP3
inflammasome activation.

Material and methods: HCT-116, a CRC cell line, was
transfected with DsRed-Rab5-Wild Type (WT) or DsRed-
Rab5-Dominant Negative (DN) plasmids. Protein ex-
pressions were confirmed by fluorescent microscopy
and flow cytometry. Rab5-WT and Rab5-DN cells were
treated with Nigericin to stimulate NLRP3 inflammasome
Inflammasome activation was analyzed by detection of IL-
B, IL-18, CASP1, CASP8 and NALP3 using qPCR. The
effect of inflammasome activation on cell morphology in
Rab5-WT and Rab5-DN cells was determined using confo-
cal microscopy. Data was analyzed using One Way Anova,
SPSS 20.

Results: Nigericin significantly increased the mRNA levels
of inflammasome associated genes (IL-p, IL-18, CASPI,
CASP8 and NALP3) as compared to untreated cells in both
Rab5-WT and Rab5-DN cells (P < 0.05). Nigericin treat-
ment of Rab5-WT cells significantly increased expression of
inflammasome related genes as compared to Rab5-DN cells
(P < 0.005). Particularly, in Rab5-DN cells, IL-18 expres-
sion was 9.77 fold higher when compared to untreated cells
(P <0.003). Additionally, Nigericin treatment increased
(457.76 fold) expression of IL-18 in Rab5-WT cells as com-
pared to untreated cells (P < 0.039). Nigericin treatment af-
fected the cell morphology in both Rab5-WT and Rab5-DN
cells, where dead cells were detected.

Conclusion: We demonstrated that stimulation of Rab5 ac-
tivate inflammasome in CRC. We suggest that Rab5 have a
potential to be a therapeutic target for CRC immunotherapy.
Funding sources: This study was supported by RFBR Grant
#18-34-01000
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P033-T |
mammary cancer: A preclinical study

Moderate exercise training on

Paula Oliveiral; Mario Ginja]; Adelina GamaZ; Rita Ferreira3; Ana
Rocha-Faustino®

]Centerfor the Research and Technology of Agro-Environmental

and Biological Sciences (CITAB), University of Trds-os-Montes and
Alto Douro (UTAD), Vila Real, Portugal; 2Animal and Veterinary
Research Center (CECAV), Vila Real, Portugal; 30rgunic Chemistry,
Natural Products and Foodstuffs (QOPNA), Mass Spectrometry Center,
Department of Chemistry, University of Aveiro (UA), Aveiro, Portugal;
4Faculty of Veterinary Medicine, Lusophone University of Humanities
and Technologies, Lisbon, Portugal

Background: Mammary cancer is one of the most frequent
cancers among women. Lifestyle is commonly appointed as
a risk factor for cancer development. This work intended to
evaluate the effects of long-term moderate exercise training
on mammary cancer chemically-induced in a rat model.
Materials and methods: followed the
European legislation and were approved by the Portuguese
Ethics Committee (approval n°008961). Fifty female
Sprague-Dawley rats were randomly divided into four
experimental groups: MNU sedentary, MNU exercised,
control sedentary and control exercised. At 50 days of
age, animals from MNU groups received an intraperito-
neal injection of the carcinogen of N-methyl-N-nitrosourea
(MNU). Animals from exercised groups were trained on
a treadmill for 35 weeks (20 m/min, 60 min/d, 5 times/
wk). Animals were palpated weekly for the detection of
mammary tumor development. At the sacrifice, mammary
tumors were collected and processed for histopathological
and immunohistochemical analysis. Blood samples were
collected to determine the serum levels of inflammatory
markers.

Results and conclusions: As expected, animals from con-
trol groups did not develop any mammary tumor. Exercised
animals developed a lower number of mammary tumors (23
vs 28, P > 0.05) and lesions (50 vs 71, P = 0.056), when
compared with sedentary ones. The malignancy of mam-
mary lesions was higher in sedentary group. The serum
levels of C-reactive protein (CRP) and interleukin (IL)-6
were also lower in exercised animals (P < 0.05). The im-
munoexpression of estrogen receptors (ER) o was higher
in mammary tumors from exercised animals (P < 0.05).
Exercise training positively influenced mammary car-
cinogenesis, by reducing the number and malignancy of
lesions, decreasing inflammation, and increasing the im-
munoexpression of ERa, which suggests a better response
for hormone therapy.

Funding: This work was supported by National Funds by
FCT—Portuguese Foundation for Science and Technology,
under the project UID/AGR/04033/2019.
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P034-T |
in mice diaphragm to the terrestrial neuromuscular
disorders after 30-day space flight on Bion-M1
biosatellite

Resemblance of transcriptome changes

Ekaterina Garanina]; Maksim Kuznetsovz; Artur Lisukovz; Pavel

Rezvyakovl; Oksana Tyapkina1’3; Ilnara Bikmullina?; Iskander

Munasipovz; Arslan Khamitov?; Evgeny Kim?; Rustem Islamov?

IKazan Federal University, Kazan, Russia; ZKazan State Medical
University, Kazan, Russia; 3Kazan Institute of Biochemistry and
Biophysics, Federal Research Center “Kazan Scientific Center” of RAS,
Kazan, Russia

Background: Weightlessness is one of the deleterious
factors acting on humans in space. The effect of weight-
lessness is mostly manifested in the development of hypo-
gravity motor syndrome (HMS), which is characterized by
specific changes in postural and voluntary skeletal mus-
cles, bone tissue. Meanwhile the effect of hypogravity ex-
posure on the breathing musculature is out of scope in the
field of HMS.

Material and methods: In the present study mice after 30-
day space flight (Space); mice after a 30-day space flight and
subsequent 7-day re-adaptation (Recovery); and mice housed
in conditions of Earth gravity (Control) were employed.
Total RNA from diaphragm samples was used for a full
genomic study using Mouse Microarray Kit. The revealed set
of differentially expressed genes was analyzed using Gene
Ontology and Human Phenotypes databases.

Results: A comparative analysis of the gene expression
in mice between “Space” and “Control” groups didn't
reveal differentially expressed genes. In comparison of
“Recovery” vs “Control” the analysis of differential gene
expression revealed 647 up- and 895 down-regulated
genes, in comparison of “Recovery” vs “Space” groups
— 273 and 580 up- and down-regulated genes, respec-
tively. Functional annotation of differentially expressed
genes using the Human Phenotype Ontology database al-
lowed us to obtain terms that resemble terrestrial human
diseases. The terms “Weakness of muscles of respiration”,
“Hyporeflexia”, “Skeletal muscle atrophy”, “Functional
motor deficit”, “Abnormal synaptic transmission at neuro-
muscular junction” reflect disorders associated with condi-
tion of skeletal muscle fibers and motor nerve endings of
the diaphragm.

Conclusion: The obtained data on the functional activity of
the diaphragm genes in mice after orbital space flight could
serve as the basis for optimizing physical training protocols
and developing of a new approach for preventing of HMS in
cosmonauts during long space flights.

Funding sources: The study was funded by grant RFBR 17-
04-00385 and supported by Program of Competitive Growth
of KFU.
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P035-T |
the morphofunctional state of the soleus muscle

Influence of mechanical unloading on

Oskar Sachenkovl’z; Artur Fedianin'; Irina Lvova'; Nailia
Galiullina'; Anton Eremeev'; Tatyana Baltina'

'Kazan Federal University, Kazan, Russia; ’Kazan National Research
Technical University, Kazan, Russia

During space flights or locomotor pathologies in earth condi-
tions the morphofunctional state of the neuromotor apparatus
changes dramatically. One of the main reasons is supposed
to be the restriction of support afferentation. In the present
work, the morphofunctional state of the m. soleus of rat was
evaluated in modeling the restriction of support afferentation
of the hind limbs by hanging animals (n = 7) by the tail in
the upside down position (x30°). After 7 days of exposure to
the experimental conditions, the isoform composition of titin
in the m. soleus and the M-wave parameters were assessed
when the sciatic nerve was stimulated. As control data, used
data received in the study of intact animals (n = 5).

It was found that in m. soleus of rats after seven days of re-
striction of support afferentation, there is a decrease in the
content of titin N2A isoform relative to the content of myosin
heavy chains by 25% (P < 0.05). The decrease in the rela-
tive amount of titin N2A isoform is accompanied by a 3-fold
increase in the relative content of T2 fragment (P < 0.05),
which indicates a change in proteolysis of the titin N2A iso-
form of titin. With high-frequency stimulation of the sciatic
nerve (50 Hz), a significant depression of the M-response
was recorded (the decrement was 42 + 6%, P < 0.05), which
indicates a decrease in the reliability of synaptic transmis-
sion. Thus, the activity of support receptors determines the
morphofunctional properties of the motor system. Restriction
of support afferentation initiates morphological changes in
the rat's soleus muscle, and also leads to impaired neuromus-
cular transmission.

This work is supported by the Russian Science Foundation
under grant 18-75-10027.

P036-T | The model of artificial neural network,
allowing the formation of a motor program
generator

Vyatcheslav Andrianov"%; Khalil Gainutdinov'?; Sergey Lazutin';

Igor Lavrov'?

nstitute of Fundamental Medicine and Biology, Kazan Federal
University, Kazan, Russia; ZZavoisky Physical-Technical Institute of the
Russian Academy of Sciences, Kazan, Russia; ‘?Mayo Clinic, Rochester,
NY, USA

The aim of this study was the search of general rules of construct-
ing of the simple neural networks which was capable to form

their own pattern of muscle activity. On the basis of the original
software the variants of the neural structures configurations have
been tested. These networks can provide the plasticity on the
level of conditioning the signals coming from the neural blocks
of different functions, which can allow the implementation of the
principle of Hebbian plasticity. The principal architecture of dy-
namic stochastic artificial neural network, provided the facilita-
tion of the execution of the motor program was found.

The present study involved qualitative analysis of neurophys-
iological data of the principal mechanisms of functioning of
relatively simple neural structures. The formal threshold ele-
ment with formal spike activity without detailed description
of the spike shape was chosen as a neuron model. The model
of the artificial neural network which provided the simplifi-
cation of the implementation of the “external” motor program
was proposed. The formation of the own pattern generator of
muscular activity with the profile of the activity of the pre-
scribed shape for each effectors occurred as a result of rep-
etitions of this motor program. Obtain model allowed us to
explain the behaviour of the late responses during frequency
stimulation in electrophysiological experiments in situations
when performing motor program was familiar to the subject
and depended on the context. The described scheme also can
explain the necessity of optimal sensory input in restoring
pre-existing motor programs, including motor programs after
injuries, as well as the necessity of the additional activation
or loading for improving of the motor response.

The work supported by RFBR (grant No. 18-44-160032_r_a).

P037-T | Unsupervised learning of activity
patterns in the neonatal rat auditory cortex

Gulshat Burkhanoval; Roman Makarovl; Mikhail Sintsov'; Guzel

Valeeva'; Rustem Khazipovl’2

'Kazan Federal University, Kazan, Russia; 2INMED, Aix-Marseille
University, Marseille, France

Spontaneous activity patterns in the neonatal rat sensory
cortex display region-specific features. Here we aimed to
compare the spontaneous activity in the auditory (AC) and
somatosensory (SC) cortices of P6-7 rats (N = 7) using ma-
chine learning approach. We developed a method to differ-
entiate one second long patches of activity in AC and SC
using convolutional artificial neural networks. We trained
the network on the most salient patches of activity to learn
characteristic AC and SC waveforms and then applied it to
the whole traces of spontaneous activity in both structures.
We found that spontaneous activity in AC specifically dis-
played long-lasting megabursts of the local field potential
oscillations in a wide range from theta to gamma frequen-
cies and multiple unit activity lasting for >7 seconds and
occurring at a rate of 40 + 12 megabursts per hour. The AC
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activity also expressed discrete ramp-shaped troughs (sharp
potentials, SPs) lasting ~100 ms, some of which occurred
within megabursts. SPs were preceded by spiking activity in
the inferior colliculus at a delay of 20 + 4 ms. The current-
source density analysis of both AC patterns revealed their
main sinks in the cortical layer IV. These findings point on
the region-specific organization of activity in the develop-
ing cortex and suggest that prior to the onset of hearing the
AC activity is largely driven by spontaneous activity at the
auditory periphery.

This work was supported by the subsidy allocated to
Kazan Federal University for the state assignment No
6.2313.2017/4.6 in the sphere of scientific activities.

P038-T |
using the Condensed Reaction Graph approach

Prediction of bioisosteric substitutions

Ramil Nugmanovl; Timur Gimadiev'; Ravil Mukhametgaleevl;
Guzel Mindubaeva'; Pavlo Polishchuk?; Timur Madzhidov'; Igor
Antipinl; Alexandre Varnek>

lKazan Federal University, Kazan, Russia; 2Palack)’i University,
Olomouc, Czech Republic; jStrasbourg University, Strasbourg, France

The prediction of bioisosteric substitution for molecule is ex-
tremely important and challenging. The replacement is called
bioisosteric if activity of molecule is barely influenced. The
substitution of potentially toxic fragments by less dangerous
can give insight to safe modifications of drugs and/or hit mol-
ecules. It also could be used for focused library generation,
scaffold hopping or lead optimization.

The approach for prediction of bioisosteric replacements
was proposed. It contains 3 steps: (i) bioisosteric rules ex-
traction, (ii) its application for molecules of interest and (iii)
filtering results by model, predicting whether substitution is
bioisosteric.

149 890 matched molecular pairs (MMP) with known log
IC50 values for 12 biological targets was extracted from
ChEMBL. Each MMP was considered pseudo-reaction,
transforming one molecule into other. Condensed graph of
reaction (CGR) approach was used for MMPs representation.
CGR is a representation of reaction as a pseudomolecule that
has additional to classical (single, double, etc. bonds and
charges) features new types as dynamic bonds and/or charges
which show changes within transformation. Rules that cor-
respond to substitution of one chemical functionality by
the other were automatically extracted for every biological
target. Using ISIDA Fragment or descriptors for CGR was
calculated. Random Forest (RF) was used to build classifica-
tion model for every target. If difference in logIC50 was less
than 1 substitution was considered bioisosteric. These mod-
els were used as a filter for newly generated CGRs to predict
if this substitution is bioisosteric.

The approach was tested on one dataset retrospectively. It
was shown that application of the approach to a seed mol-
ecule generates set of compounds within which compounds
with the same type of activities could be found.

This research was funded by the Ministry of education,
youth and sport of Czech Republic, agreement NoMSMT-
5727/2018-2 and the Ministry of Education and Science of
the Russian Federation, agreement No14.587.21.0049.

P039-T | Adverse drug reactions identification
in social media posts and electronic health records
with neural networks

Ramil Nugmanov; Ilseyar Alimova; Elena Tutubalina

Kazan Federal University, Kazan, Russia

Background: Social media posts and electronic health re-
cords have become a promising source for detecting adverse
drug reactions (ADRs). We introduce a system for automati-
cally detecting of ADRs from natural language texts. The
system based on artificial neural networks and consists of
two components: named entity recognition (NER) and entity
type classification. The NER module aims to extract words
and multi-word expressions denoting diseases. Disease type
classification is necessary to distinguish drug reactions from
drug indications.

Material and methods: The NER module is based on a hy-
brid Long Short Term Memory (LSTM) and conditional ran-
dom fields architecture. The classification module is based
on Interactive Attention Neural Network (IAN). IAN is the
attention-based LSTM network, which takes as an input en-
tity and its context in a sentence. Both entity and context rep-
resentations interact with each other's attention mechanism
to generate the overall representation. Extension of the NER
model by the TAN classifier allows to separate the repre-
sentation of the entity from the context and organize their
interaction.

We evaluated the efficiency of the model on CADEC (https://
data.csiro.au) and MADE (http://bio-nlp.org/index.php/
projects/39-nlp-challenges) corpora. CADEC corpus consists
of user-generated reviews about drugs from askapatient.com
forum. MADE corpus contain de-identified electronic health
record notes of cancer patients.

Results: We evaluated the model using the F-measure, which
is the standard quality metric in natural language processing.
The model obtained 76.5% and 72.6% F-measure for ADRs
class on the token level for CADEC and MADE corpora
respectively.

Conclusions: We present the system for extracting ADRs
from texts describing the effects of taking drugs. The high
level of obtained results proves the applicability of developed
system for this task. A promising future research direction is
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compare ADRs from systematic reviews and consumer social
media posts in Russian.

Funding: This work was supported by the RSF grant no.
18-11-00284.

P040-T | Addressing medical coding of free-text
clinical records in English with deep learning

Ramil Nugmanov; Zulfat Miftahutdinov; Elena Tutubalina

Kazan Federal University, Kazan, Russia

Background: Electronic healthcare records (EHR) are the cen-
tral data sources that support clinical research and regulatory
functions like billing. In these records, much data stored in the
free-form text that are not otherwise translated into structured
form. The standardization of medical terminology is critical for
optimal communication and treatment across multiple healthcare
systems. Coding of diseases and causes of death may be achieved
by manually assigning a code. Vocabularies of terms used in
coding are numerous including the International Classification
of Diseases (ICD) and the Unified Medical Language System
(UMLS). Therefore, it is highly beneficial to be able to map free-
form text into an appropriate code automatically.

Material and methods: We explore an encoder-decoder with
Long Short-Term Memory units directly tailored to the task of
coding clinical texts. The idea behind this model is to map the
input sequence to a fixed-sized vector, more precisely, some
semantic representation of this input, and then unroll this rep-
resentation in the target sequence of medical concepts.
Results: To evaluate the quality of our model, we adopted
a standard benchmark from CLEF eHealth 2017 challenge.
This benchmark consists of 28 163 texts from death certifi-
cates mapped to ICD-10 codes. Death certificates are stand-
ardized documents filled by physicians to report the death of
a patient. Our model demonstrates state-of-the-art results on
this corpus achieving an F-measure of 85% [1].
Conclusions: The proposed architecture demonstrates the
ability to identify a sequence of medical concepts expressed
free-form language of medical records. A promising future
research direction could be focused on embedding code de-
scriptions and codes into a latent space using UMLS structure.
Funding: This work was supported by the RSF grant no.
18-11-00284.

[1] Miftakhutdinov and Tutubalina. KFU at CLEF eHealth
2017 Task 1: ICD-10 Coding of English Death Certificates
Networks. CEUR Workshop

with Recurrent Neural

Proceedings, 2017.
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welfare indicator using machine learning

Time budget of sleep analysis as

Dmitrii Kaplunl; Aleksandr Sinitcal; Anna Zamanskyz; Ivana
Schork®; Robert Young3 : Cristiano de Azevedo®

Saint Petersburg Electrotechnical University “LETI”, St. Petersburg,
Russia; ZUniversity of Haifa, Haifa, Israel; 3University of Salford
Manchester, Salford, UK; *Federal University of Ouro Preto, Ouro
Preto, Brazil

Background: Sleep loss in humans has been shown to be
strongly correlated to physical and psychological well-being.
This suggests evaluation of sleep patterns can be an indicator
of animal welfare. In a project of the University of Salford
and the Animal Science Center of Universidade Federal de
Ouro Preto in Brazil, animal scientists collected video foot-
age over eight consecutive months of several dogs living in
the Animal Science Center in Brazil with the aim to analyze
the sleeping patterns and look for correlations with welfare.
The dataset contained 2.1 TB of data with 13 668 videos—
analyzing it manually is a practically infeasible and error-
prone task.

Materials and methods: To provide a solution, we de-
veloped a machine learning based approach to recognize
sleeping behavior automatically. Several architectures of
end-to-end neural network models for detection of sleeping
and awake dogs were explored. Another approach was based
on pose recognition by CNN model with heuristic post pro-
cessing algorithm. In order to reduce the required amount of
dataset every used neural network was trained using transfer
learning approach.

Results: The use of hybrid models, including machine learn-
ing, classical approaches to image processing and heuristic
algorithms, has led to a system for classification of asleep/
awake dog with accuracy of 89% (out of 6000 frames, 5340
were correctly classified). These can be further improved by
refining the models.

Conclusion: Machine learning tools have been shown use-
ful for evaluation of animal welfare indicators. We envision
such tools to be also useful in veterinary informatics. Further
development of reusable and generic models for behavior
analysis has the potential for impacting the welfare of com-
panion, farm and zoo animals, which is a problem of increas-
ing interest for the modern society.
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mitochondrial dysfunction using QSAR and
docking

Prediction of drug induced

Tara Ghafourian; Alicia Rosell Hidalgo; Luke Young; Anthony
Moore

University of Sussex, Brighton, UK

Mitochondria are the cellular components that generate 95%
of the energy needed for a cell to remain viable. Our knowl-
edge of how mitochondria function in the cell has expanded
recently and it is now clear that mitochondria participate in
nearly all aspects of cell function, affecting processes in-
cluding cancer, inflammation, metabolic signalling and cell
death. Given the key role that mitochondria play in metabo-
lism and cell survival, it is of no surprise that they repre-
sent an attractive target for many antibiotics, fungicides, and
many common poorly treated diseases such as metabolic dis-
orders, neurodegenerative disorders, cardiovascular diseases
and cancer.

Mitochondrial dysfunction as a result of drug-induced toxici-
ties pose a major problem for the Pharmaceutical Industry,
leading to drug attrition due to tissue toxicities such as drug-
induced liver injury. Here, we have focused on the meas-
urement of drug binding to certain members of the enzyme
families in electron transport chain in mitochondria. We have
then used molecular docking studies and QSAR to predict the
electron transport chain inhibition by the drugs that can lead
to mitochondrial dysfunction. We have focused on Complex
IT and Complex III inhibition by the drugs. The IC50 val-
ues were obtained using Succinate-cytochrome c¢ reductase
(SCR) activity assay for 15 drugs and literature IC50 val-
ues for additional compounds were obtained where the same
methodology as ours had been used. The dataset (n = 35) was
divided into test and training set and a Quantitative Structure-
Activity Relationships model was obtained using the training
set. The model showed a good predictive ability for the ex-
ternal test set according to the criteria proposed by Golbraikh
and Tropsha (2002) for models to be considered acceptable
including R? of 0.76 for the test set compounds. The docking
results also indicated a significant correlation between log
IC50 and the docking scores from MOE software.

P043-T |
production of nitric oxide and pH levels of rats
blood after spinal cord injury

Changes in the level of phosphates,

Vyatcheslav Andrianovl’z; Gusel Yafaroval'z; Svetlana Yurtaevaz;

Mikhail Volkov?; Khalil Gainutdinov'?

TInstitute of Fundamental Medicine and Biology, Kazan Federal
University, Kazan, Russia; ZZavoisky Physical-Technical Institute of the
Russian Academy of Sciences, Kazan, Russia

The search for new approaches to treatment of spinal cord in-
jury (SCI) should take into account the multifactorial nature
of metabolic disorders in SCI using new methods to obtain
information about the molecular mechanisms. Therefore we
investigated metabolic changes in the blood to assess possi-
ble shifts in redox system on a model of dosed SCI in rats. It
was measured the level of organic and inorganic phosphorus
compounds, pH level of blood by 31P NMR-spectroscopy
and nitric oxide (NO) production by EPR-spectroscopy.

It was found increase the content of inorganic phosphates,
phospholipids and monophosphates, as well as a decrease in
rat's blood pH 3 days after SCI. There were also an increase
in the amount of 2,3-diphosphoglycerate in red blood cells,
which is one of the ways to increase oxygen supply to tissues
under hypoxia, affecting the affinity of hemoglobin to oxy-
gen. It was also found the increased NO production in dam-
aged spinal cord tissue, blood, liver and heart. It is known
that hypoxia induced synthesis of vasoactive metabolites,
such as NO, increased the flow of blood oxygen to the tis-
sues due to vasodilatation. Thus, the information obtained by
NMR and EPR-spectroscopy makes it possible to determine
the metabolic parameters that characterize the state of micro-
circulation and vasomotor reactivity, as well as the degree of
tissue hypoxia and changes of acid-base balance in the blood
with SCI. Activation of the NO production system and the
detected increase in 2,3-diphosphoglycerate after SCI indi-
cate compensatory-adaptive changes.

Supported RFBR (grant 17-04-01746).

P044-T | Antioxidant properties of the mixed
product from juice and extract of Abies sibirica
Ledeb
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!Federal Research Center “Kazan Scientific Center of the Russian
Academy of Sciences”, Kazan, Russia; 2Arbuzov Institute of Organic and
Physical Chemistry, FRC Kazan Scientific Center of RAS, Kazan, Russia

The problems of regulating oxidative stress are in the spot-
light of many researchers in various fields since a change
in the oxidation-reduction processes in the body leads
to serious health problems. Antioxidants are used for the
regulation of redox processes, among which the most im-
portant are natural products, including vegetable origin. Fir
needles are used in popular medicine, have a wide range of
therapeutic properties, contain 3%-3.5% essential oil, 0.3%
vitamin C. The aim of the work was to investigate the anti-
oxidant properties of the mixed product obtained from the
juice and extract of fir needles by its ability to interact with
free radicals.
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Mixed product (further product I) was obtained from the
juice of cold pressed fir needles and its extract in proportion:
juice 35%, extract 35%, emulsifier 0.01%, and distilled water
(up to 100%). The extract was obtained by maceration with
3% ethanol solution. The antiradical properties of the product
I in relation to AAPH free radicals were investigated by the
chemiluminescence method on the chemiluminometer “Lum-
100” (DISoft LLC, Russia). Flavonoid quercetin as an active
antioxidant was determined by spectrophotometric method.
It is shown that when 10 pL of an undiluted product I and
diluted 10 times (concentration of substances 0.5 and 0.05%,
respectively) was added to the 1 mL of reaction mixture,
complete stable suppression of chemiluminescence was ob-
served, which indicates inactivation of all free radicals pre-
sent in the system. For the product I, diluted 100 times, a
gradual, linear recovery of chemiluminescence was observed,
up to 35% of the initial level within 50 minutes, that is, the
antioxidant properties were less pronounced. Quercetin con-
tent in the product I was 26 g/L.

Thus, the study revealed the ability of the mixed product ob-
tained from the juice and extract of Siberian fir needles to
interact with free radicals.
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properties of extracts from Aronia melanocarpa
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Redox processes are controlled by regulatory systems that
support balanced interaction of oxidation products forma-
tion and antioxidant factors. Disruption of this interaction,
accompanied by the activation of free-radical processes and
the accumulation of oxidation products, is considered as a
universal mechanism of damage to biological membranes
underlying a number of pathological processes. Therefore,
the focus of many researchers is studies of antioxidants.
The purpose was to study antioxidant and membranotropic
properties of extracts from Aronia melanocarpa (Rosaceae)
berries.

Aqueous extracts were obtained by maceration of crushed
berries with distilled water, alcohol extracts—with 70%
ethanol solution. Antiradical properties of extracts in rela-
tion to AAPH free radicals were studied by the chemilu-
minescence method on the chemiluminometer “Lum-100”
(DISoft LLC, Russia). Extracts were used in concentra-
tions of substances: aqueous 1, 0.1, 0.01 mg/L, alcohol

extracts 0.1, 0.01, 0.001 mg/L. The membranotropic activ-
ity of extracts was studied under conditions of osmotic and
oxidative hemolysis of erythrocytes obtained from Sprague
Dawley rats.

It was shown that the aqueous extract at a concentration of
1 mg/L and alcohol at a concentration of 0.1 mg/L completely
inactivate free radicals, showing the maximum antioxidant
effect. When incubating erythrocytes with aqueous extract in
concentrations of 10-0.01 mg/L for 5 minutes, a decrease in
osmotic hemolysis by 17%-27% was observed (maximum at
a concentration of 0.1 mg/L), while incubating with an alco-
hol extract there was a decrease by 18%-35% (maximum at
0.01 mg/L). The maximum decrease in oxidative hemolysis
by 80 and 50%, respectively, was observed when the concen-
tration of the aqueous extract was 1, the alcohol extract was
0.01 mg/L.

Thus, the ability of Aronia melanocarpa berries extracts
to interact with free radicals and exert a protective effect
on erythrocyte membranes under osmotic stress and free
radical-induced processes because of peroxide exposure was
revealed.

P046-T | Effect of stress ulcerogenesis on the
processes of oxidative modification of proteins in
the blood serum of laboratory rats

Igor Cheretaev; Victoria Nikolskaya

V.I. Vernadsky Crimean Federal University, Simferopol, Russia

Background: Free radical oxidation and destruction of
proteins is one of the early indicators of tissue damage,
which justifies the need to study the dynamics of the for-
mation of products of oxidative modification of proteins
(OMP) in various pathological conditions of the body, in-
cluding under the influence of various experimental mod-
els of stress. The aim of the work is to study the effect of
stress ulcerogenesis on the processes of OMP in the blood
serum of laboratory rats.

Material and methods: 16 male Wistar rats (180-220 g) were
divided into intact and experimental groups of 8 animals. The
experimental group was subjected to stress ulcerogenesis for
60 minutes according to the official experimental protocol.
The content of OMP products at wavelengths (A) 356, 370,
430 and 530 nm in the serum of all groups was studied by
spectrophotometric method E. Dubinina and co-authors.
Results and conclusion: After exposure to stress ulcero-
genesis, the level of OMP products in the blood serum of
laboratory rats significantly decreased compared to the
control group. The level of aldehydes and ketones of neu-
tral character A =356 and A =370 nm relative to the con-
trol decreased by 23%, and the alkaline character at A = 430
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and A = 530 nm—decreased by almost 3 times. The results
obtained may be related to oxidation to carboxyl chemical
groups of OMP products contained in the intact body after
exposure to stress ulcerogenesis as a result of intensification
of oxidative stress processes. This causes a decrease in the
percentage of products registered by this method.

Thus, the level of OMP products under the influence of stress
ulcerogenesis is significantly reduced, which indicates the in-
tensification of oxidative processes and depletion under their
influence of adaptive capacity of the organism in animals of
the experimental group.

P047-T | Effect of hyperinsulinemia on oxidative
modification of proteins in the nervous tissue of
laboratory rats

Igor Cheretaev; Victoria Nikolskaya
V.1. Vernadsky Crimean Federal University, Simferopol, Russia

Background: Oxidative modification of proteins (OMP) is
considered as a factor in the pathogenesis of nervous tissue in
many diseases. Information about OMP in the nervous tissue
during hyperinsulinemia contradictory.

The aim of the work is to study the effects of hyperinsuline-
mia on OMP products in the nervous tissue of laboratory rats.
Materials and methods: The material for the experiment
was the nervous tissue homogenate of 32 laboratory male
Wistar rats weighing 220-240 g. Laboratory rats were di-
vided into 4 groups of 8 animals. The intact group was ad-
ministered saline solution, group I-insulin 1 time per day;
group II-insulin 1 time per day for 2 days; group I[II—insulin
1 time per day for 3 days. Insulin was administered subcu-
taneously at 3.5 Units. The presence of hypoglycemic coma
was determined by the appearance of seizures. In all groups,
the level of OMP products was determined at wavelengths of
356, 370, 430 and 530 nm by the method based on the forma-
tion of 2,4-dinitrophenylhydrazine derivatives.

Results and conclusion: It was found that hyperinsulinemia
leads to a significant decrease in the nervous tissue homoge-
nate of laboratory rats compared to the intact group of the
content of OMP products at all wavelengths of registration
(P £0.01): in group I by 34.2%, in group IlI—by 37.2%, and
in group III—by 38.8%. This indicates a decrease in the pro-
cesses of free radical oxidation in the short-term hyperinsu-
linemia. Our data may be related with additional oxidation of
OMP products in nervous tissue due to increased ROS when
exposed to insulin and the formation of compounds contain-
ing carboxyl groups not defined as OMP products. For a

more unambiguous conclusion, it is necessary to study the
effect of hyperinsulinemia on the content of OMP products in
hyperinsulinemia using fluorescent technology.

P048-T | Effect of hyperinsulinemia on
oxidative modification of proteins in blood serum of
laboratory rats

Igor Cheretaev; Victoria Nikolskaya

V.I. Vernadsky Crimean Federal University, Simferopol, Russia

Background: Hyperinsulinemia is a type of metabolic
disorder that manifests itself both independently and as a
concomitant to other diseases. Artificial hyperinsulinemia
occurs due to inadequate insulin therapy in patients with
insulin-dependent form of diabetes and used as a method of
treatment of schizophrenia. Information on the processes of
oxidative modification of proteins (OMP) in hyperinsuline-
mia contradictory. The aim of the work was to study the ef-
fect of artificially induced hyperinsulinemia on the OMP of
blood serum in laboratory rats.

Material and methods: The experiments performed on
blood serum of 32 male Wistar rats weighing 220-240 g,
which divided into 4 groups of 8 animals. The intact group
was administered saline solution; group [—insulin 1 time per
day; group II—insulin 1 time per day for 2 days; group III—
insulin 1 time per day for 3 days. Insulin was injected sub-
cutaneously 3.5 Units each case. The appearance of seizures
indicated the presence of hypoglycemic coma. In rats of all
groups, the level of OMP products at wavelengths of 356,
370, 430 and 530 nm was determined by the method based
on the formation of 2,4-dinitrophenylhydrazine derivatives.
Results and conclusion: It was found that the state of ex-
perimental hyperinsulinemia leads to a significant decrease
in the level of OMP in the serum all experimental groups of
rats compared with intact group. It is shown that the effect of
insulin shock causes a decrease of almost an order of magni-
tude of the content of OMP products in animals of group III.
Thus, artificially induced hyperinsulinemia in the short term
does not lead to an increase in OMP and even contributes to
its reduction. This method can be safe for use in medicine for
short-term use.
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brain ischemia/reperfusion via modulation of
mitochondrial respiration

Protective effect of nitrite in
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Nitrite, once considered an inert metabolic endpoint of nitric
oxide (-NO), has more recently emerged as a metabolic pre-
cursor of -NO in vivo. This alternative source of -NO may
play a critical role in the brain under emergency conditions
such as ischemia, when enzymatic -NO production is hin-
dered due to lack of oxygen. Evidence shows that nitrite is
protective in situations of ischemia/reperfusion and appears
to be beneficial in aging and neurodegeneration. Most rel-
evantly, nitrite concentration in vivo can be modulated by
diet through the ingestion of nitrate rich foods, being gener-
ally associated with increased longevity and lower incidence
of cardiovascular disease.

One putative target for nitrite's protective bioactivity in
ischemia is through modulation of mitochondrial respiration.
Here we used high-resolution respirometry to determine the
effects of nitrite on brain tissue respiration in conditions of
ischemia/ reperfusion. We applied an in vitro ischemia/reper-
fusion protocol to permeabilized rat hippocampal tissue and
determined the differences of complex I supported respiration
in the presence and absence of nitrite. While under control
(no nitrite) conditions, a significant increase in respiratory
rate is observed upon re-oxygenation (“‘oxidative burst”), in
the presence of nitrite (10 pmol/L), this burst is abolished.
This inhibition may prevent the increased production of reac-
tive oxygen species associated with this oxidative burst and
may be one of the mechanisms through which nitrite is pro-
tective during brain ischemia.

Future studies are focused on confirming nitrite reduction

to -NO as a requirement for the inhibition of the oxidative
burst as well as pin-pointing the site o nitrite/-NO bioactiv-
ity within the mitochondrial respiratory chain. Furthermore,
we will explore if ascorbate can potentiate the protective ef-
fects of nitrite under ischemia/reperfusion conditions in brain
tissue.
Funding: FEDER through COMPETE and FCT—POCI-
01-0145-FEDER-007440/POCI-01-0145-FEDER-029099,
CENTRO-01-0145-FEDER-000012-HealthyAging2020 by
the Centro 2020 Regional Operational Program, and PD/
BD/114371/2016 by FCT.
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Iron accumulation in tissues in rat
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During space flight, a change in iron metabolism occurs. An
excess of iron can lead to the formation of reactive oxygen
species and induce ferroptosis. One method for studying the
effects of iron accumulation in tissues and blood is the electron
paramagnetic resonance spectroscopy method. The purpose
of this work was to study the effect of gravitational unloading
on the content of iron oxides in the tissues of the body, to es-
timate the parameters of the signals of electron magnetic res-
onance (EMR), to establish their source. Experiments were
performed on nonlinear rats (n = 7), gravitational unloading
was modeled by the method of antiorthostatic hypokinesia.
In the tissues of the heart, lungs, liver and muscles, as well as
in some blood samples, EMR signals were identified depend-
ing on the orientation. A comprehensive analysis of the char-
acteristics of the EMR signals allowed us to determine the
source of the signals in the form of crystalline iron oxides in
magnetite or ferrihydrite (in crystalline ferritin basic) forms.
Three types of signals were identified, corresponding to dif-
ferent spatial forms of accumulation of biogenic magnetite
and ferritin. There were no similar signals in the tissues of
the control group of animals. Thus, under conditions of gravi-
tational unloading, there is an abnormal accumulation of ag-
gregated forms of iron in the tissues of the lung, heart, liver,
muscles, which indicates a change in iron metabolism and
an abnormal accumulation of iron in the tissues and blood of
rats. Effects on iron metabolism may be mediated by changes
in hepatic hepcidin expression.

The reported study was funded by RFBR according to the
research project Ne 19-04-01067.

P052-T | Redox state of adipose tissue and
gastric cancer: connection with the body mass
index and distance from the tumor

Marat Gafurovl; Anatoly Burlakaz; Irina Ganusevich2; Anton
BurlakaS; Anastasya Vovkz; Sergei Lukin®
'Kazan Fedral University, Kazan, Russia; ’RE. Kavetsky Institute of

Experimental Pathology, Oncology and Radiobiology NAS of Ukraine,
Kiyv, Ukraine; 3Ukrainian National Cancer Institute, Kiyv, Ukraine

Background: Excess body weight is causally linked to
an increased risk of different cancer types, including
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gastric (stomach) cancer (SC) but the mechanisms un-
derlying this association are practically unknown. We
investigate redox state of adipose tissues of patients
with SC.

Material and methods: Superoxide (SO) generation rate,
activity of complex I in electron transport chain of mitochon-
dria by electron paramagnetic resonance (EPR), activity of
matrix metalloproteinase (MMP-2 and 9) by gel zymogra-
phy of adipose tissues (AT) of patients in the AT adjacent
to tumor (ATAT) and at a distance of 3 cm (ATD) to fol-
low the connection of the AT redox state with the microen-
vironment indicators and SC metastasis (HIF-1alpha, CD68S,
Plin5, M category) are measured according with the Helsinki
Declaration of 1964 on AT of SC patients at disease stages
II-IV (45 patients, 24 male, 21 female, 64.0 y.o), control AT
obtained after liposuction (6 male, 5 female).

Results and conclusion: Defects in the mechanism of oxida-
tive phosphorylation increase the SO generation rate, activity
of MMP-2 and 9 in ATAT and ATD, activate the redox-
dependent factors of tumor (HIF-1alpha, CD68, Plin5). High
levels of SO generation and gelatinase activity in ATAT cor-
relate with distant metastasis. Dysfunctional AT serves as a
modifier of the microenvironment of gastric cancer facilitat-
ing its progression. The imbalance of the redox state of dys-
functional AT is coupled with obesity while the degree of its
manifestation correlates with body mass index (BMI). The
results could help to determine the new targets and prognos-
tic markers for cancer patients with the weight excess as well
as for the obese patients, may have a prognostic value in the
treatment of SC patients.

Funding sources: RFBR grant 18-29-11086; program of
competitive growth of Kazan Federal University (“5-1007).

P053-T | Homocysteine-thiolactone at age-
dependent manner induces seizure-likes events in
rat hippocampus

derivatives—homocysteine-thiolactone on the neuronal
activity in rat hippocampus vivo.

Materials and methods: Wistar rats of three age groups
P5-7, P10-15 and P35-60 (PO-day of birth) were used.
Extracellular neuronal activities were recorded from
hippocampus using 16-site linear silicon probes. D,L-
homocysteine-thiolactone was administrated by intrahip-
pocampal injection using glass pipette. Multiunit activity
(MUA), local field potential (LFP) were detected and ana-
lysed using MATLAB environment. Differences were
considered as statistically significant at P < 0.05 in at
least four independent experiments. Data are presented as
mean + SD.

Results: The lowest dose of homocysteine-thiolactone used
(0.03 mg/2 pL) produced seizures in 75% of immature rats.
The spectral power of LFP increased up to 1331 + 662%,
frequency of MUA—up to 1155 + 598% compared with
basal neuronal activity in CAl region of hippocampus. In
P10 and P35 animals that 0.03 mg/2 pL. of homocysteine-
thiolactone increased only MUA frequency and SLE ap-
peared only at 0.06 mg/2 pL. (in 100% of animals). The
spectral power of LFP increased up to 668 + 79% and
254 + 32%, frequency of MUA up to 358 +45% and
396 + 126% compared to control in P10 and P35 animals
correspondingly. The spectral analysis of LFP indicated
that homocysteine-thiolactone increased the power of SLE
in theta and alfa band frequency.

Conclusions: Our data suggest that hippocampal neurons
of immature rats have higher sensitivity to homocysteine-
thiolactone which may underlie a high risk of seizure appear-
ance in postnatal life in case of maternal hHCY.

This work was supported by RFBR Ne 18-015-00423.
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Background: An increase in plasma homocysteine
concentration during pregnancy (prenatal hyperhomo-
cysteinemia, hHCy) leads to imbalance in prenatal and
postnatal development of nervous system which under-
lies a high risk of developing of epilepsy, migraine and
ischemic damage. Hyperhomocysteinemia induced oxi-
dative stress may occur as a result of decreased expres-
sion and/or activity of key antioxidant enzymes. Our study
concerned the estimation of the effects of homocysteine

Elvira Juzekaeva; Guzel Valeeva

Kazan Federal University, Kazan, Russia

Reactive oxygen species are powerful modulators of neuronal
and synaptic functions. Here, we explored whether a hydrogen
peroxide affects the excitatory action of GABA at the imma-
ture GABAergic synapses. With this aim, we recorded mul-
tiple unit responses evoked by synaptically released GABA
during electrical stimulation in the presence of glutamate re-
ceptor antagonists using extracellular recordings from CA3
pyramidal cell layer of neonatal (postnatal days P5-6) rat hip-
pocampal slices. In control conditions, synaptic stimulation
of GABA receptors evoked bursts of action potentials in CA3
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neurons with a peak frequency of 0.39 + 0.04 spikes/10 ms.
The following application of hydrogen peroxide at concen-
trations of 30-180 pmol/L suppressed the evoked GABA
responses. In the presence of hydrogen peroxide, the peak
of MUA responses decreased to 35 + 6% of control level
(n=35; P<0.05). Similarly, the MUA density calculated
within 300 ms after the stimulus was reduced by hydrogen
peroxide to 39 + 11% of control. Thereby, the hydrogen per-
oxide reduces excitatory actions of GABA at the immature
GABAergic synapses that could result from a reduction in the
intracellular chloride concentration, the reduction in the trans-
mitter release and/or sensitivity to GABA of the postsynaptic
site, as well as from a decrease in neuronal excitability.

This work was supported by the subsidy allocated to Kazan
Federal University for the state assignment in the sphere of
scientific activities (# 6.5364.2017/9.10).

P055-T | Antioxidant activity of biomineral
complex of citrus pectin and L-ascorbic acid
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It is widely known that overproduction of oxygen-derived
free radicals induces cell damage which causes the patho-
logical processes in living organisms. Pectins produced from
plants can be considered as antioxidants, capable of scaveng-
ing free radicals [1]. Our previous investigations show that
pectin complexes with metals have biological activity such
as antianemic activity [2].

In present study biomineral complex of citrus pectin con-
tained macro- and microelements and L-ascorbic acid (BCA)
was obtained. The antioxidant properties of BCA in concen-
tration 1 and 0.25 mmol/L calculated on ascorbic acid were
studied by chemiluminescence method. It was demonstrated
that BCA in concentration 1 mmol/L possesses antioxidant
activity and suppresses chemiluminescence reducing its in-
tensity to 10%-15% of the original. Slight decrease of chemi-
luminescence intensity of BCA to 85%-90% is observed in
concentration 0.25 mmol/L calculated on ascorbic acid fol-
lowed by reverse raising after 2000s to 225%, i.e., prooxidant
properties appeared.

0.25 mmol/L ascorbic acid shows strong antioxidant proper-
ties completely stopping chemiluminescence caused by free
radicals formation in reaction system. However, after 220 s
a sharp rise of chemiluminescence intensity to 180% of the
original is observed. It was revealed that 1 mmol/L ascorbic
acid suppresses chemiluminescence as well. This effect is also
unstable, a sharp rise of chemiluminescence intensity to 300%
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of the original after 400 s takes place. It's related to prooxidant
properties of ascorbic acid transformation products.

To conclude the antioxidant properties of ascorbic acid as
a part of biomineral complex with pectin become slightly
weaker in comparison with ascorbic acid as no full scav-
enging of free radicals occurs. However, appeared anti-
oxidant activity is more stable than one of ascorbic acid.
At the same time, prooxidant properties of BCA decrease
significantly.

[1] Minzanova S.T., et al
(12):1407/1-1407/31.

[2] Minzanova S.T., et al. Carbohydrate polymers. 2015.
134:524-533.

Polymers. 2018. 10
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hippocampus in aging and neurodegeneration

Nitric oxide bioactivity in the
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Alterations in nitric oxide (NO) bioactivity plays an im-
portant role in decay of synaptic and metabolic functions
in brain aging and Alzheimer's disease (AD). In the hip-
pocampus NO production is linked to the activation of
glutamate receptors, in particular NDMAr. We have dem-
onstrated that NO concentration dynamics within this
structure varies between cell type and that activation of the
glutamate: nNOS:NO signaling pathway, due to NO dif-
fusion across several cell diameters, regulates neurometa-
bolic and neurovascular coupling. Here we investigate the
putative changes in nitrergic signaling in the hippocampus
during aging as well as in the triple transgenic mouse model
of AD (3xTgAD).

We monitored NO concentration dynamics in hippocampal
slices using carbon fiber microelectrodes coupled to elec-
trochemical techniques. We challenged hippocampal slices
from NTg and 3xTgAD mice at 3 ages (3, 12 and 18 m) and
observed a significant increase in peak NO in young aged
3xTgAD, proposed to be an early compensatory mecha-
nism for decay in synaptic plasticity. We also found an age-
dependent decline in NO peak concentrations accompanied
by a widening of the signal in 3xTgAD mice. This decay was
contradictory to the age-dependent increase in nNOS expres-
sion in the 3xTgAD hippocampus, suggesting a deviation in
NO bioactivity towards production of reactive species such
as peroxynitrite, confirmed by the increase in 3-NT immu-
nostaining. We also found a decrease in oxygen consump-
tion rate in hippocampal slices from 18-mo old mice. Using
a customized high resolution respirometry protocol for in-
tact hippocampal slices to evaluate mitochondrial oxidative
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phosphorylation, we found an age-dependent comprise in
respiratory sparing capacity.

Our data support the notion that changes in the redox envi-
ronment during brain aging and neurodegeneration contrib-
ute to derailment in NO bioactivity in the brain, contributing
to synaptic and bioenergetics crisis that undermines the two
processes.

P058-T |
potential of the leaves of Acrocomia aculeata (Jacq.)
Lodd. ex Mart.

Determination of the antioxidant
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University of Coimbra (FMUC), Coimbra, Portugal; ‘?Unopar,
Paranavai, Brazil; YUniversidade Federal do Amapd, Oiapoque, Brazil;
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Background: Acrocomia aculeata is a palm native from the
Brazilian cerrado, which use is described for the treatment
of various diseases. Thus, this study aimed to evaluate the
chemical composition, antioxidant activity and toxicity of A.
aculeata leaves.

Methods: Extracts with water (EA-Aa), ethanol (EE-Aa) and
methanol (EM-Aa) were produced, in which the concentra-
tions of phenolic compounds, flavonoids and tannins were de-
termined by chromatography. The antioxidant activity of the
extracts was determined by free radical scavenging generated
by 2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2’-azino-bis
(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS) and by
inhibition of hemolysis and lipid peroxidation induced by
2,2-azobis (2-amidinopropane) dihydrochloride (AAPH) in
human erythrocytes and by 5-hydroxy-1,4-naphthalenedione
(Juglone) in Caenorhabditis elegans induced with.

Results: The following compounds were identified: gallic
acid, caffeic acid, ferulic acid, rutin and quercetin by LC-PDA
analysis for all extracts, except the vanillic acid, found only
in EA-Aa, and campesterol, stigmasterol, f-sitosterol, lupeol
and lupeol acetate, obtained in EE-Aa e EM-Aa by GC-MS
analysis, which have also shown higher amounts of phenolic

compounds, flavonoids and tannins and free-radical scaveng-
ing potential (12.92 +0.32 e 13.28 + 1.2 pg/mL) than the
EA-Aa (117.10 + 7.35 pg/mL), and similar to standard con-
trols (ascorbic acid and butylated hydroxytoluene). However,
in the lipid peroxidation induction assays, 500 and 1000 pg/
mL EA-Aa was able to more efficiently protect erythrocytes
from AAPH action, resulting in lower levels of hemolysis
and MDA after 4 hours of exposure. In in vivo assays, the
results confirm that 750 and 1000 pg/mL EA-Aa promoted
greater C. elegans protection against Juglone-induced oxida-
tive stress, indicating greater viability of the nematodes after
ROS induction. In turn, toxicity was remarkably low in C.
elegans, with LD50 values of 2000 pg/mL.

Conclusions: Together, the extracts of A. aculeata leaves
presented low toxicity, relevant antioxidant potential, which
is probably related to their rich chemical composition.

P059-T | Intense pulsed light on skin
carcinogenesis: histological analysis

Paula Oliveira'; Ana Faustino-Rocha’; Maria Jodo Pires'; Rita
Ferreira3; Adelina Gama®*

ICenterfor the Research and Technology of Agro-Environmental and
Biological Sciences (CITAB), University of Trds-os-Montes and Alto
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Lusophone University of Humanities and Technologies, Lisbon, Portugal;
3Department of Chemistry, Organic Chemistry, Natural Products and
Foodstuffs (QOPNA), Mass Spectrometry Center, University of Aveiro
(UA), Aveiro, Portugal; *Animal and Veterinary Research Center
(CECAV), Vila Real, Portugal

Background: Intense pulsed light (IPL) is a non-laser high
intensity light extensively used in dermatology and for es-
thetics purposes. This work intended to evaluate the effects
of IPL in a mouse model of skin carcinogenesis.

Materials and methods: Procedures followed the European
legislation (Directive 2010/63/EU). Sixteen ICR female
DBA/2JRccHsd mice were randomly divided into two ex-
perimental groups: IPL-exposed (n=8) and non-exposed
(n = 8). The dorsal region of mice was shaved using a ma-
chine clipper. Animals were applied with the carcinogen
7,12-dimethylbenz[a] anthracene (DMBA; 2 mmol/L, sin-
gle dose) and 12-O-tetradecanoylphorbol-13-acetate (TPA;
100 mmol/L, twice a week, for 22 weeks). IPL-exposed
animals were applied with IPL (intensity of 2 J/cm?, twice a
week, for 22 weeks). At the sacrifice, skin samples were col-
lected and processed for histological analysis.

Results and conclusions: A total of 74 pre-neoplastic and ne-
oplastic skin lesions were observed: 28 in IPL-exposed group
and 46 in non-exposed group (P = 0.066). Twenty lesions of
the IPL-exposed mice and 38 lesions of non-exposed mice
were classified as neoplastic epidermal lesions (P = 0.018).
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Papilloma grade II was the most frequent neoplastic lesion
observed in both experimental groups. The higher number
of malignant lesions was observed in IPL-exposed group
when compared with non-exposed group (three microinva-
sive squamous cell carcinoma in IPL-exposed animals vs
one microinvasive squamous cell carcinoma in non-exposed
animals). These results suggest that IPL may inhibit the
skin carcinogenesis, but it seems to promote the malignant
conversion.

Funding: This work was supported by National Funds by
FCT—Portuguese Foundation for Science and Technology,
under the project UID/AGR/04033/2019.

P060-T |
with hypoglycemic properties: Impact on oxidative
stress and endothelial function in type 2 diabetes

Development of a curcumin derivative

Sara Oliveiral’z; Tamaeh Monteiro>> ; Rita Henriquesl; Luis
Aspercada'; Carlos Fontes Ribeiro*; Raquel Seigaz; Teresa Cruz’;
Fatima Piedade6’7; M. Paula Roba106’8; Paulo Matafomez’g; Soénia

Silval*

]Group of Pharmacology and Pharmaceutical Care, Faculty of
Pharmacy, University of Coimbra, Coimbra, Portugal; ’Institute of
Physiology and Institute of Clinical and Biomedical Research (iCBR),
Faculty of Medicine, University of Coimbra (FMUC), Coimbra, Portugal;
Research Group on Biotechnology and Bioprospecting Applied to
Metabolism (GEBBAM), Federal University of Grande Dourados,
Dourados, Brazil; *Institute of Pharmacology and Experimental
Therapeutics and iCBR, Faculty of Medicine, University of Coimbra,
Coimbra, Portugal; 5CNC—Cem‘erfor Neuroscience and Cell Biology,
University of Coimbra, Coimbra, Portugal; 6CQE, Complexo I, Instituto
Superior Técnico, University of Lisbon, Lisbon, Portugal; 7Department
of Chemistry and Biochemistry, Faculty of Sciences, University of
Lisbon, Lisbon, Portugal; 8Chemical Engineering Department, ISEL,
IPL—Polytechnic Institute of Lisbon, Lisbon, Portugal; gDepartment
of Complementary Sciences, Polytechnic Institute of Coimbra, Coimbra
Health School (ESTeSC), Coimbra, Portugal

Background: The anti-inflammatory and antioxidant prop-
erties of curcumin may be determinant in the treatment of
metabolic diseases, such as diabetes. Due to its strong in-
trinsic activity, a newly curcumin derivative has been syn-
thesized to potentiate its effects. So, the aim of the present
study was to evaluate the hypoglycemic effects of the de-
rivative and its effects on endothelial function in type 2
diabetes.

Methods: For that purpose, 14 weeks Goto Kakizaki
(GK) rats were treated for 2 weeks by s.c. injection with
the same quantity (mmol) of curcumin (40 mg/kg/d)
or the derivative (52.4 mg/kg/d). Two groups of 5 rats
were used as control and vehicle. Fasting glycemia, in-
sulin tolerance, body weight and caloric intake were
evaluated during treatment. After sacrifice, aorta rings

WILEY-L*

were prepared for cumulative concentration-response
(CR) isometric relaxation curves to acetylcholine (ACh,
0.01 to 90 pmol/L) after precontraction with 10 pmol/L
noradrenaline (NA) in the presence and absence of
100 pmol/L ascorbic acid or 250 pmol/L NC-nitro-L-
arginine methylester (L-NAME, selective inhibitor of en-
dothelial nitric oxide synthase).

Results: Although no significant alterations were observed
in caloric intake or body weight, curcumin appears to have a
slight hypoglycemic effect, that was potentiated by the deriv-
ative. No significant differences were observed in the ACh-
induced maximum relaxation between diabetic groups, but
the treatment with the derivative significantly increased the
maximum relaxation in the presence of ascorbic acid, reveal-
ing more sensitivity to antioxidants compared to GK controls
and restoring normal response observed in the Wistar con-
trol group. L-NAME abolished the ACh vasorelaxant effect
in all animal groups confirming NO involvement on vessel
relaxation.

Conclusions: Taken together, these data suggest that the
derivative potentiate the effects of curcumin, improving the
fasting glucose and the endothelial function on type 2 diabe-
tes, which is associated with increased activity of antioxidant
enzymes.

P061-T |
oxygen species—Can we use them in our favor?

On the hunt for quality: Reactive

Sara Escada-Rebelol; Ana Paula Sousal’z; Teresa Almeida-

Santos">?; Artur Paiva4; Jodo Ramalho-Santos'”

IBiology of Reproduction & Stem Cell Group, Center for Neuroscience
and Cell Biology, University of Coimbra, Coimbra, Portugal;
2Reproductive Medicine Unit, Centro Hospitalar e Universitdrio

de Coimbra, Coimbra, Portugal; 3Faculty of Medicine, University

of Coimbra, Coimbra, Portugal; “Clinical Pathology Unit, Centro
Hospitalar e Universitdrio de Coimbra, Coimbra, Portugal;
5Department of Life Sciences, University of Coimbra, Coimbra,
Portugal

Background: Worldwide, 10%-15% of couples face infertil-
ity issues, with male factor responsible for 50% of the cases.
Also, the average success of assisted reproductive techniques
(ART) remains at 32%. This is mainly due to the high het-
erogeneity of the ejaculates (containing both functional and
non-functional gametes) and to the unsophisticated routine
sperm analysis, which has limited predictive power, and has
remained unchanged for decades. This highlights the need
to identifying function-based sperm biomarkers that can be
used to improve diagnostics and select the best gametes for
ART. The established association between mitochondrial
functionality and sperm quality, enhances the use of mito-
chondrial parameters, such as ROS (reactive oxygen species)
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levels, as a tool to identify and segregate a more functional
sperm subpopulation.

Material and methods: Human sperm samples were
collected from adult males undergoing fertility treat-
ment and were analysed in order to obtain data regard-
ing sperm parameters, such as concentration, pH, motility
and morphology. Sperm cells were then incubated with
fluorescent probes against ROS. The cells were then ana-
lyzed through Flow Cytometry and the results were pos-
teriorly correlated with the sperm parameters previously
determined.

Results and conclusion: The obtained results show statisti-
cally significant correlations between ROS levels and sperm
parameters. Despite the not so high correlations (values vary
between r = 0.2 and 0.4), our results prove once again the
association between mitochondrial functionality and sperm
quality. This suggests a potential use of ROS as a biomarker
for the selection of the best gametes. Furthermore, this opens
up the possibility of performing further studies exploring
more function-based sperm biomarkers within the selected
population leading, ultimately, to the increase in ART
success.

Funding sources: Work funded by FEDER funds through
the Operational Programme Competitiveness Factors—
COMPETE and national funds by FCT -Foundation for
Science and Technology under the strategic project UID/
NEU/04539/2013 (POCI-01-0145-FEDER-007440).

P062-T |
dysfunction associated with type 2 diabetes: Role of
perivascular adipose tissue

Inflammation in endothelial

Cristina Sena; Lara Azul; Adriana Leandro; Raquel Seica

Institute of Physiology, iCBR, Faculty of Medicine, University of
Coimbra, Coimbra, Portugal

Background: Perivascular adipose tissue (PVAT) exerts
vasodilatory and anti-inflammatory functions but it changes
under pathologic conditions. Propagermanium (PG) has im-
mune modulating activity and anti-inflammatory properties.
This work aimed to study the therapeutic efficacy of PG in
endothelial dysfunction associated with type 2 diabetes and
its perivascular impact.

Material and methods: Two different animal models were
evaluated: Goto-Kakizaki (GK) diabetic rats and control
Wistar rats. GK rats were divided into four groups: (1) control
group; (2) group treated with 50 mg/kg propagermanium; (3)
group of GK rats fed a high fat diet (GKHFD) and (4) group
of GKHFD treated with 50 mg/kg of propagermanium. The
propagermanium was given orally for 3 months. Several in
vivo parameters such as body weight, nasoanal length (for

the Lee Index), lipid profile (total cholesterol and triglycer-
ide systemic levels), fasting glucose levels, glucose tolerance
and insulin sensitivity (through glucose and insulin tolerance
tests, respectively). At the vascular level, endothelial depend-
ent and independent vasorelaxation and contraction studies
were performed.

Results: We found that oral administration of propagerma-
nium didn't interfere with animal weight and didn't change
Lee's index, however, it improved fasting glucose levels
and insulin resistance, it didn't change total cholesterol and
triglyceride levels, it didn't have a significant effect on the
intraperitoneal glucose tolerance test, improved insulin sen-
sitivity and endothelial dysfunction, and recovered the anti-
contractile effect of perivascular adipose tissue.
Conclusions: The presence of propagermanium improved
endothelial dysfunction and recovered the vasodilating phe-
notype of perivascular adipose tissue probably due to its
anti-inflammatory features. So, perivascular adipose tissue is
involved in the regulation of endothelial function and appears
as a potential therapeutic target for vascular dysfunction re-
lated to type 2 diabetes.

Funding sources: PTDC/BIM-MET/4447/2014; POCI-01-
0145-FEDER-016784.

P063-T |
to target perivascular adipose tissue dysfunction

Omentin as a new therapeutic potential

Cristina Sena; Adriana Leandro; Lara Azul; Raquel Seica

Institute of Physiology, iCBR, Faculty of Medicine, University of
Coimbra, Coimbra, Portugal

Background: Perivascular adipose tissue (PVAT) may lo-
cally influence the functioning of blood vessels and may lead
to vascular complications associated with diabetes and obe-
sity. The aim of this work was to study the impact of omen-
tin-1 on endothelial function in a non-obese type 2 diabetes
mellitus animal model, Goto-Kakizaki (GK) rats fed with or
without high fat diet.

Material and methods: GK rats were divided into four
groups: (1) control group; (2) group treated with omentin-
1; (3) group of GK rats fed a high fat diet (GKHFD) and
(4) group of GKHFD treated with omentin-1. Several in vivo
parameters such as body weight, nasoanal length (for the Lee
Index), lipid profile (total cholesterol and triglyceride sys-
temic levels), fasting glucose levels, glucose tolerance and
insulin sensitivity (through glucose and insulin tolerance
tests, respectively). At the vascular level, endothelial depend-
ent and independent vasorelaxation and contraction studies
were performed.

Results: It was shown that the PVAT anti-contractile ac-
tion found under physiological conditions is lost in type 2
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diabetes, and partially recovered with omentin-1 adminis-
tration. Furthermore, it was observed an improvement in
various systemic and metabolic biochemical parameters
of diabetic animals treated for one month with omentin,
namely circulating triglyceride levels, fasting glycaemia
and insulin tolerance.

Conclusions: With this work we concluded that omentin pre-
sents therapeutic potential in type 2 diabetes.
Fundingsources:PTDC/BIM-MET/4447/2014;POCI-01-0145-
FEDER-016784.

P064-T | Vascular dysfunction in type 2
diabetes: Role of perivascular adipose tissue

Cristina Senal; Adriana Leandrol; Lara Azull; Rosa Fernandesz;
Ragquel Seica'

nstitute of Physiology, iCBR, Faculty of Medicine, University of
Coimbra, Coimbra, Portugal; %iCBR, Faculty of Medicine, University of
Coimbra, Coimbra, Portugal

Background: Perivascular adipose tissue (PVAT) surrounds
most large blood vessels and plays an important role in vas-
cular homeostasis. The present study was conducted to in-
vestigate the contribution of PVAT to vascular dysfunction
in a rat model of type 2 diabetes (GK) fed with a high-fat
diet (HFD).

Material and methods: Aortic vascular reactivity was
performed in GK, GK fed with HFD and compared with
Wistar rats in the absence (PVAT-) or in the presence
(PVAT+4) of thoracic PVAT. We also measured vascular
oxidative stress.

Results: Endothelium-dependent relaxation to acetylcho-
line, assessed by wire myography, was impaired in GK and
GKHFD rats, not affected by NG-nitro-L-arginine methyl
ester, an inhibitor of endothelial nitric oxide (NO) syn-
thase, and improved by the antioxidant tempol, suggesting
reduced NO bioavailability and increased oxidative stress.
Furthermore, vascular superoxide and peroxynitrite pro-
duction was increased in the vascular wall of diabetic rats.
The presence of PVAT had an anti-contractile effect in re-
sponse to phenylephrine in Wistar rats. In GK rats, the anti-
contractile effects of PVAT were lost.

Conclusions: Our data suggest that this rat model of type 2
diabetes is associated with perivascular adipose dysfunction,
oxidative stress and endothelial dysfunction.

Funding sources: PTDC/BIM-MET/4447/2014; POCI-01-
0145-FEDER-016784.
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biomedical applications: Modulation of cell redox
state and neuroprotective effects

A hydrophilic carbon nanomaterial for

Andreia Daniela Velosol; Maria Cristina Oliveiral; Paula

Branquinho Andrade’; Romeu Ant6nio Videira®

'CQ-VR and Chemistry Department, University of Tras-os-Montes e
Alto Douro, Vila Real, Portugal; ZREQUIMTE/LAQV, Laboratério de
Farmacognosia, Departamento de Quimica, Faculdade de Farmdcia,
Universidade do Porto, Porto, Portugal

Oxidative stress plays a key role in pathological aging pro-
cesses, underlying many human chronic diseases, including
degenerative brain diseases. Therefore, nontoxic nanoma-
terials with ability to preserve and/or to restore the physi-
ological redox state of cells under oxidative stress conditions
can provide a novel insight for therapeutic applications. To
pursue this goal, we propose a new generation of hydro-
philic carbon nanomaterials produced by an electrochemical
approach developed by our group. In the present work, we
report the relationship between the physical-chemical prop-
erties and bioactivity in the context of Alzheimer's disease of
the carbon nanomaterial synthetized in citrate buffer. It was
found that the carbon-based nanomaterial exhibits a structure
dominated by sp2 carbons in a non-order carbon network
formed by small clusters (<2 nm) of a carbonaceous mate-
rial with many hydroxyl groups. This nanomaterial has an
outstanding electron-donating ability, as revealed by cyclic
voltammetry, and negative surface charge, evaluated in terms
of Zeta potential. Antioxidant assays showed that it exhib-
its a high radical scavenging activity against both DPPH and
ABTS radicals, and a concentration-dependent capability to
protect the mitochondrial lipids and intracellular thiol groups
from oxidation promoted by tert-butyl hydroperoxide and
hydroxyl radicals. Cell-based assays revealed that the hy-
drophilic carbon nanomaterial has ability to protect, at non-
cytotoxic concentrations, the neuronal cells against oxidative
damage and toxicity promoted by tert-butyl hydroperoxide
and amyloid-p, 4, peptide. These neuroprotective effects
emerge from its ability to preserve the redox state of cells
(GSH/GSSG ratio) and to decrease the rate of ROS genera-
tion. Since oxidative stress and amyloid-f3;_4, peptide toxicity
are key players on the degenerative brain process underlying
Alzheimer's disease, the present work opens further investi-
gations for potential medical applications.
Acknowledgments: Fundacdo Calouste  Gulbenkian—
Programa de Estimulo a Investigacdo 2014; FCT/MEC (UID/
QUI/00616/2013, UID/QUI/50006/2013), FEDER (Partnership
Agreement PT2020) ERDF (NORTE-01-0145-FEDER-000024);
A. D. Veloso (SFRH/BD/138425/2018) thank FCT/MEC.
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on the optical intrinsic signal

Neonatal focal epilepsy detection based

Dmitrii Suchkov'; Viktoriia Shumkova'; Violetta Sitdikova';
Marat Minlebaev!??

!Kazan Federal University, Kazan, Russia; 2INMED—INSERM U901,
Marseille, France; ’?University Aix-Marseille II, Marseille, France

Neonatal epilepsy is a paroxysmal condition that occurs in
premature and full-term newborns during the early postna-
tal period. More than half of the cases of neonatal epilepsy
are focal epilepsy, which is characterized by the presence
of a focus—the epileptogenic area of the cortex. However,
detection of the foci of focal neonatal epilepsy is not triv-
ial and requires the development of new techniques and
approaches.

Previously, we have demonstrated the efficiency of the optical
intrinsic signal (OIS) in the localization of the active cortical bar-
rels. We have equally shown that in contrast to adults, in neonates
the OIS is predominantly generated via changes of light scatter-
ing of the active neuronal tissue. We proposed that OIS could be
efficient in the detection of epileptogenic regions in the develop-
ing brain. To test this hypothesis we initiated focal epileptic ac-
tivity using 4AP in rat pups during their first postnatal month and
recorded both the electrophysiological activity and the OIS. We
suggested that OIS would be characterized by the earliest onset
in the epileptogenic region thus the cross-correlation approaches
were used to detect the position with the earliest OIS.

We have found that local application of the 4AP resulted
in the epileptic activity associated with the OIS, which was
characterized by the higher amplitude compared with the
sensory driven OIS. Epileptic OIS propagated over the cor-
tex following the EEG signs of the epileptic activity with a
delay of 2.7 + 1.7 seconds. Using cross correlation analysis
both in mature and neonatal rats we localized foci of the
pharmacologically evoked epileptic activity that was found
in the close region to the 4AP injection site, confirming our
hypothesis. Thus, the position of the epileptogenic foci in
the developing nervous system can be efficiently detected
by the OIS registration. This work was supported by RSF
grant 16-15-10174.

P067-T | Vitamins group B restored
the motor deficit of the rats with maternal
hyperhomocysteinemia

Ellina Gataulina; Alina Ziganshina; Elizaveta Ermakova;
Nail Khaertdinov; Olga Yakovleva; Guzel Sitdikova

Kazan Federal University, Kazan, Russia

Background: Prenatal hyperhomocysteinemia (hHcy) is a
disease that can be associated with a genetic mutation of the

enzymes of methionine metabolism or deficiency in the vita-
mins group B which are essential cofactors of the enzymes
activity during pregnancy.

The aim of this work was to study the effects of vitamins
group B supplementation of dams on the muscle strength and
motor coordination of the offspring with prenatal hHcy.
Material and methods: The experiments were carried out on
the offspring (at P26) which were divided into 4 groups in ac-
cordance with the diet of dams: (1) the control group (n =53
pups) from dams on the usual diet; (2) the homocysteine
(Hcey) group (n = 65) from dams with hHCY; (3) the group
B (n =26) from dams received vitamins pyridoxine 10 mg/
kg, folic acid 0.25 mg/kg and cobalamin 0.25 mg/kg; (4) the
Hcy-B group (n = 26) from dams with hHCY received vita-
mins at the same concentration.

Results: The muscle strength was measured by the Paw Grip
(PaGE) endurance test, were the time spent on the grid (be-
fore the fall) was recorded. The rats from Hcy group dem-
onstrated the reduction of time spent at the grid (76 + 8 vs
107 + 7 s in control). This parameter was restored to the con-
trol level in rats from the Hcy-B group (110 + 8 s). Motor
coordination was evaluated using a rotarod test. A significant
reduction in the time spent on the rotarod and distance were
observed in the Hcy group compared with the control. Again
treatment with vitamins restored both parameters to control
values.

Conclusions: Introduction of folic acid, pyridoxine and co-
balamin to the diet of females prevented the toxic effect of
Hcy on the muscle strength and motor coordination of the
offspring.

Funding: The work was supported by RSF (19-15-00174).

P068-T | Modulation of multisegmental
responses in leg muscles during postural tasks

Alena Militskova; Leysan Bikchentaeva; Igor Lavrov; Tatyana
Baltina; Elvira Mukhametova

Kazan Federal University, Kazan, Russia

The amplitude modulation of multi-segmental responses
(MMRs) can reflect the result of the integration of sensory
and motor information at the spinal level during postural and
motor control. The aim of this study is to investigate effects
of various postural tasks on alteration of characteristics of
multi-segmental responses in healthy subjects. Six relevantly
healthy individuals (23.2 + 2 years) were examined under
three experimental conditions: eyes open on a normal floor
surface; eyes closed on a normal floor surface; and eyes open
on a foam surface. At conditions transcutaneous electrical
spinal cord stimulation was applied at the Th11-12 vertebra.
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The MMRs were registrated by bipolar self-adhesive elec-
trodes from the following muscles: rectus femoris (RF),
medial hamstring (MH), tibialis anterior (TA), and soleus
(SOL). Our results indicate that the modulation of MMRs
amplitude was mainly observed in calf muscles. Particularly,
we observed suppression in amplitude of MMR in TA and
SOL (P < 0.05), but not in RF and MH (P = 0.05) with more
complex tasks (eyes closed and foam surface) Consequently,
MMRs modulation under various postural tasks can be re-
lated on presynaptic inhibitory reflexes under alteration of af-
ferent input. These results can provide essential information
concerning postural control. The reported study was funded
by RFBR according to the research project Ne18-315-00263.

P069-T |
and efficacy of cationic surfactants as active
principles for potential vaginal contraceptives

Empowering women: In vitro safety
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Background: The rate of unwanted pregnancies is especially
high in developing regions, mainly due to limited access to
health services and poor women empowerment. Thus, there's
a need for developing effective and safe vaginal contra-
ceptives that meet the personal and cultural needs of these
women.

Benzalkonium chloride (BKC) and myristalkonium chloride
(MKC) have been used in contraceptive formulations despite
the few reports targeting their efficiency and tolerance. Thus,
this pre-clinical in vitro study aimed to address both the ef-
ficacy and safety of BKC and MKC using human sperm sam-
ples and HeLa cells to mimic the vaginal/cervical epithelium,
and to compare it with nonoxynol-9 (N9), a surfactant proved
toxic to the human cervical epithelium.

Material/methods: Twelve normozoospermic samples were
assessed for motility, viability and acrosome status after ex-
posure to an untreated control, N9 and different concentra-
tions of BKC and MKC present in available formulations for
0 and 10 minutes. While sperm motility was evaluated by
both phase-contrast microscopy and the Sander-Cramer test,
viability was monitored by the eosin assay and the acroso-
mal status by the PSA-FITC marker. HeLa cells viability and

metabolic activity (n = 6) were evaluated by the Trypan-blue
and MTT assays after 0 and 1 hour of incubation in the same
experimental conditions.

Results: Significant decreases in all sperm parameters were
observed when compared to the untreated control, confirm-
ing the contraceptive efficacy of the compounds at the tested
concentrations (P < 0.001). As for HeLa cells, both assays
showed an extremely high cytotoxicity at these concentra-
tions (P < 0.01). No differences were detected when BKC
and MKC were compared with NO in both cell types.
Conclusions: Even though these compounds are effective
spermicides, they have the potential to damage the cervical
epithelium. Testing lower concentrations is required to find
a concentration that retains the spermicidal effect without
causing harm to women.

Funding: CENTRO-01-0145-FEDER-000012Healthy Aging
2020, COMPETE2020 and Portuguese national funds via
FCT POCI-01-0145-FEDER-007440.

P070-T | Micronutrients and TCRaf CD8axa
intraepithelial lymphocytes in colorectal cancer

Manuela Ferreira; Bruno Raposo; Hélder Ribeiro; Henrique
Veiga-Fernandes

Champalimaud Foundation, Lisbon, Portugal

Colorectal cancer is the second leading cause of cancer mor-
tality in more developed countries. Age, lifestyle and chronic
inflammation are risk factors to develop colorectal cancer.
Intestine provides absorption of nutrients and water,
but is exposed to massive environmental challenges.
Intraepithelial lymphocyte (IEL) subsets such as TCRaf
CD8aa IELs (CD8aa) live in intimate crosstalk with
epithelium and play immunoregulatory functions in in-
testinal mucosa. Whether this immune population plays
critical roles in tumour immunosuppression is still un-
known. Interestingly, our preliminary data show that, in
murine models, T cell-dependent retinoic acid signaling
disruption compromises CD8ax IEL intestinal population
and is associated with an increased colorectal tumour size
and progression. Thus, indicating that retinoic acid sign-
aling controls CD8aa IELs and micronutrient-regulated
CD8aa IELs can potentially play a role in carcinogenesis.
We believe that the cutting edge of our work will provide
insights into colon cancer immune microenvironment, pav-
ing the way for new prognostic biomarkers and potential
targets for innovative treatments such as immunotherapy,
which is still emerging for colorectal cancer.
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neutrophil transcriptome analysis

Computational approaches to

P072-T |
monocyte recruitment through NET-resident H2A

Endotoxemia accelerates atherogenic

Helen Wright; Philipp Antczak
University of Liverpool, Liverpool, UK

Background: Neutrophils contribute to disease pathology in
inflammatory diseases including rheumatoid arthritis (RA),
lupus and vasculitis. Using RNA-seq we have (a) replicated
the complex RA gene expression profiles observed in vivo
by using combinations of agonists in vitro; (b) identified
RA blood neutrophil gene biomarkers that stratify RA pa-
tients into responders and non-responders to TNFi therapy;
(c) characterised a subset of neutrophils in RA (low-density
granulocytes, LDGs), which may be novel disease regulators
arising from developmental plasticity. This aim of this work
is to use computational approaches to construct a model of
gene expression in RA neutrophils, which can predict regu-
lators of inflammation in sub-groups of patients (disease
responders/non-responders; early/severe disease) and corre-
late gene expression profiles with clinical demographics and
markers of disease activity.

Methods: RNA-seq datasets from RA neutrophils (n = 15
early RA; n = 23 severe RA) were mapped to the human ge-
nome (hg38) using TopHat and annotated using Cufflinks.
Computational analysis was carried out using ARACNE2,
GALGO and GSEA. Gene networks were reconstructed
using Cytoscape. Functional annotation was carried out using
Ingenuity and DAVID.

Results: ARACNE?2 identified the main co-regulated networks
of genes in RA neutrophils as: transcription, translation and
post-translational modification of proteins; protein transport and
localisation; response to activation of an immune cell receptor;
innate immune response to interferon-alpha. GALGO identified
networks of genes which predict clinical characteristics, includ-
ing disease activity score (DAS28), ESR and CRP titres, and
response to TNF inhibitor therapy. GSEA identified enrichment
of genes on chromosome 6 in RA patients compared to healthy
controls. Enriched genes regulate chromatin assembly, antigen
presentation, apoptosis and activation of IkB/NFkB.
Conclusions: Computational modelling of neutrophil gene
expression identified complex networks of co-regulated
genes which correlate with altered phenotype in RA. The
model will be developed, refined and tested throughout the
duration of this project.

Funding: Versus Arthritis.

Ariane Schumskil’2; Oliver Soehnlein]’2’3; Yvonne Doeringl’2

]Institutefor Cardiovascular Prevention, Munich, Germany; 2German
Centre for Cardiovascular Research (DZHK) Munich Heart Alliance,
Munich, Germany; 3Department of Physiology and Pharmacology
Karolinska Institute, Stockholm, Sweden

Background: Acute infection is a well-established risk fac-
tor of destabilization of pre-existing atherosclerotic lesions.
However, the nature of the underlying processes remains
unclear. Of note, epidemiologic studies show that endotox-
emia results in heightened lesion development as well as ac-
celeration of atheroprogression. LPS is a potent activator of
circulating immune cells including neutrophils, which foster
inflammation through expelled chromatin (NETS).

Material and methods: To investigate the role of
endotoxemia-induced NET-formation in atherosclerosis we
studied arterial monocyte adhesion by intravital microscopy
of the carotid artery. Furthermore, mechanisms of monocyte
adhesion to NETs were studied in vitro adhesion assays and
by atomic force microscopy.

Results: In endotoxemia neutrophils release NETs decorated
with different granule proteins and as well as histones. Our
data show, that NET-resident H2A causes charge dependent
monocyte adhesion to NETs and accelerates atherosclerosis.
If H2A is blocked, arterial monocytes adhere less and lesion
formation is reduced.

Conclusions: This study provides a mechanistic link be-
tween NETs and monocyte adhesion at the site of develop-
ing atherosclerotic lesions. By combining a mouse model of
early atherosclerosis and in vitro studies, we identified that
endotoxemia-driven NET formation accelerates atherosclerosis
through increased monocyte adhesion at sites of atherosclerotic
lesions, which can be limited by blocking NET-resident H2A.
Funding source: DFG (SFB914 & SFB1123).

P074-T |
Tracking neutrophil-derived messages in health

Neutrophil proteo-interactome:

and disease

Nataliya Ostbergl; Ellinor Kennel; Oliver Soehnlein!?

jDepartment of Physiology and Pharmacology, Karolinska Institutet,
Stockholm, Sweden; 2German Center for Cardiovascular Research
(DZHK), Institute for Cardiovascular Prevention, LMU Munich, Munich,
Germany

Background: Cross-talk between cells is crucial for multi-
cellular organisms, especially within immune system. The in-
itiation of the message cascade between immune cells during
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the onset of inflammation is mostly mediated by neutrophils.
Current approaches to study neutrophil communications tend
to mimic the cell environment in vitro, as well as focus on
narrow, pre-defined number of messages and just one type
of cell-receiver. In this study we were aiming to develop a
proteomics-based assay that allows to overcome these limita-
tions and to track the whole spectrum of neutrophil-derived
proteins in the entire blood.

Methods: The assay is based on SILAC labelling (stable iso-
tope labelling with amino acids in cell culture). The proteins are
labelled upon differentiation of neutrophil precursor HoxB8
cell line into neutrophils (HoxB8-PMN). The labelled proteins
are released following stimulation, received by co-incubated
cells, and can be distinguished in the proteome of the latter
ones using mass spectrometry. The cells are separated after
co-incubation using fluorescence assisted cell sorting.
Results: To confirm feasibility of the proposed approach we
have performed a pilot experiment with RAW264.7 cells as
receivers and PMA (phorbol myristate acetate) as a stimulus
for HoxB8-PMN. In total 404 labelled proteins have been
quantified in RAW?264.7 cells sorted after co-incubation with
HoxB8-PMN (20% of all quantified proteins in RAW264.7).
These proteins are frequently released to extracellular
space according to pathway analysis and included known
neutrophil-released molecules (MIF, HSPs, histones, annex-
ins, SI00AS8/9, etc.) that supports their neutrophil origin. The
effect of neutrophils on macrophages was also apparent in
principle component analysis.

Conclusions: The pilot experiment indicated that neutrophils
have a great effect on macrophages in inflammation and pro-
vided support for the assay principle. The next step in the
assay development would be to detect labelled HoxB8-PMN
derived proteins in other immune cells from the whole unpro-
cessed mouse blood.

P075-T | Is type 1 diabetes a NET-driven whole-
pancreas disease?

autoantibodies that can be detected years before the clinical
onset, a stage recognized as pre-symptomatic T1D. Our group
demonstrated that not only adaptive immunity but also neutro-
phils are abnormal in T1D, suggesting that these cells might
play a role in T1D development. Although often neglected,
according to new recent data, not only endocrine irregulari-
ties, but also exocrine subclinical abnormalities exist in the
pancreas of T1D patients, already in the pre-symptomatic
stage. It remains to be elucidated the underlying pathological
mechanism leading to this whole pancreas damage in T1D.
Immunofluorescence analysis of neutrophils was performed
on pancreas sections from nPOD and DiViD cohorts and his-
tological reports from the nPOD datashare were collected. It
was observed that a higher number of neutrophils is present
in the pancreas of T1D subjects as compared to non-diabetic
organ donors. A fraction of pancreas-infiltrating neutrophils
releases Neutrophil Extracellular Traps (NETs), pathogenic
component of several autoinflammatory disorders. Despite
T1D is a p-cell-specific disease, neutrophils and NETs were
found infiltrating both endocrine and exocrine pancreas.
Tissue-residing NETSs in the exocrine pancreas, are known
to contribute to plug formation, duct obstruction and pan-
creatitis. We therefore analyze data collected from the nPOD
datashare and found a higher presence of histological signs
of pancreatitis in both pre-symptomatic and symptomatic
T1D subjects as compared to non-diabetic organ donors.
Convincing data support the hypothesis that T1D is a disease
of the whole pancreas, in which the loss of functional beta-
cell mass is most clinically apparent. Our results demonstrate
that both NETs and signs of pancreatitis are present in the
pancreas of pre-symptomatic and symptomatic T1D subjects.
We therefore hypothesize that neutrophil infiltration and
NET formation might play a key role in the development of
T1D exocrine-endocrine pancreatopathy.

P076-T | Neutrophil-borne proteinase 3 confers
plaque vulnerability in late atherosclerosis

Almudena Ortega-Gomez; Maria Duenas; Oliver Soehnlein

Federica Vecchio'; Laura Nigiz; Martha Campbell-Thompson3;

Lars Krogvold4; Francesco Dotta2; Knut Dahl-J¢rgensen4’5;

Manuela Battaglia1

Diabetes Research Institute, IRCCS San Raffaele Scientific Institute,
Milan, Italy; ’Diabetes Unit, Department of Medicine, Surgery and
Neuroscience, University of Siena, and Fondazione Umberto Di
Mario ONLUS c/o Toscana Life Science, Siena, Italy; 3Departmem‘
of Pathology, Immunology, and Laboratory Medicine, Gainesville,
FL, USA; *Pediatric Department, Oslo University Hospital HF, Oslo,
Norway; 5Faculty of Medicine, University of Oslo, Oslo, Norway

Human type 1 diabetes (T1D) is a predictable autoim-
mune disease characterized by the presence of islet-specific

Institute for Cardiovascular Prevention, LMU, Munich, Germany

Background: Cardiovascular diseases (CVD) are the leading
mortality cause of industrialized countries, representing 31%
of deaths worldwide. The rupture of advanced atherosclero-
sis lesions, one of the pathological conditions encompassed
among CVD, can lead to myocardial infarction and ischemic
stroke. Neutrophil serine proteases (NSPs); Cathepsin G
(CG), Neutrophil elastase (NE) and Proteinase 3 (PR3) have
been located in murine and human atherosclerosis lesions.
Despite of the efforts to delve into the involvement of NSPs
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in atherosclerosis, their implication in plaque instability re-
mains unsettled.

Material and methods: Atherosclerosis wasinduced in Apoe-
deficient mice by high fat diet feeding during 16 weeks. The
disease was evaluated in three groups of mice lacking NSPs;
CG, NE, and PR3/NE on an Apoe-deficient background, and
compared to control mice (Apoe-deficient). Lipid accumula-
tion (Oil red O), Collagen (Picrosirius red), plaque size, fi-
brous cap thickness and necrotic core (Hematoxylin/Eosin)
were studied through histology. The cellularity of the lesions
(macrophages, neutrophils, smooth muscle cells) was as-
sessed by immunohistochemistry. The number of dead cells
was quantified by TUNEL.

Results: The evaluation of the plaque size in the aortic roots
did not show important differences in size, lipid, macrophage
or neutrophil content among the NSPs deficient and control
mice. However, PR3/NE deficient mice presented signs of
decreased plaque instability; higher fibrous cap thickness,
smooth muscle cell and collagen content, but lower necrotic
core and number of dead cells as compared to control mice.
Interestingly, the plaque characterization of NE deficient
mice did not contrast with the control group, indicating that
the differences found in PR3/NE deficient mice are due to
PR3.

Conclusions: These results demonstrate that PR3 increases
the vulnerability of advanced atherosclerosis lesions and
lay the foundation for future studies to test therapeutic
applicability.

P077-T | Dihomo-gamma-linolenic acid alters
the proteomic releasate profile and reduces platelet
reactivity

Laura Menkel; Simone Marconez; Harriet Allanl; Catherine

Godson?; Tim Warner'

lBlizard Institute, Queen Mary University of London, London, UK;
ZConway Institute, University College Dublin, Dublin, Ireland

Background: The fatty acid dihomo-gamma-linolenic acid
(DGLA) reduces platelet aggregation directly and following
dietary intake, potentially by altering eicosanoid production.
Some of these eicosanoids are produced via cyclooxygenase-
1, the target of aspirin. Here, we have investigated the acute
effects of DGLA on platelets in both the presence and ab-
sence of aspirin.

Material and methods: Washed platelets were incubated
with aspirin (30 pmol/L) or vehicle for 30 minutes, then
with DGLA (10, 20 or 50 pmol/L) or vehicle for a further
3 minutes, and then stimulated with thrombin (1 U/mL).
Releasates were collected and protein composition measured

by label-free liquid chromatography-tandem mass spec-
trometry with analysis by Perseus and Ingenuity Pathway
Analysis software. In separate studies, light transmission ag-
gregometry was used to follow responses of aspirin-treated
platelet-rich plasma to TRAP-6 amide (3 pmol/L) in the
presence of DGLA (1 mmol/L) or vehicle. Platelet adhe-
sion to fibrinogen-coated coverslips was visualised using
immunofluorescence.

Results: On its own, DGLA altered release of 30 proteins
out of 503 detected in releasates (n = 3). In the presence of
aspirin, DGLA altered release of 138 proteins including re-
ductions in adhesion proteins (VWF, THBS1) and immune
mediators (CXCL7, C5). Pathway analysis predicted de-
creased platelet reactivity (aggregation, adhesion, spreading),
inflammatory responses and increased vascular repair. DGLA
inhibited platelet aggregation (72 + 2% to 28 + 13%) and po-
tentiated aspirin-mediated inhibition (64 +4% to 6 + 2%)
(n =35), as well as decreased platelet adherence (PBS, 14 + 1
platelets per field of view; DGLA, 5 + 1) and average spread
area (PBS, 44 + 4 pm*; DGLA, 13 + 3 pm?) (n = 5).
Conclusions: We have shown that DGLA alters protein re-
lease from platelets, reduces platelet reactivity and might
also influence platelet-dependent inflammation and tissue
regeneration. Some of those effects were enhanced in the
presence of aspirin, suggesting that aspirin and DGLA could
act through different eicosanoid pathways. This supports the
possibility of a dual treatment approach for diseases linked to

platelet activation, such as thrombosis.

P078-T |
but not NH,-terminal fragments of serum amyloid
Al (SAA1) do not exert direct chemotactic activity,
but retain FPR2-binding and potentiating activity
in neutrophil migration to CXCLS8 and in monocyte
migration to CCL3

Naturally occurring COOH-terminal,
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Background: SAAI is a major acute phase protein in humans,
induced to high levels by physical insults, including inflamma-
tion and infection. SAA and its NH,-terminal part have been
studied extensively in the context of amyloidosis. In contrast,
little is known about COOH-terminal fragments of SAA, which
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can result from SAA1 cleavage by matrix metalloproteinases
(MMPs). Intact SAAL, either on its own or in synergy with
chemokines, chemoattracts leukocytes via the GPCR FPR2.
Materials and methods: A novel COOH-terminal fragment
of SAA1 [SAA1 (46-112)] was isolated from newborn calf
serum. In addition, recombinant intact human SAA1 was
cleaved by MMP-9, yielding three COOH-terminal frag-
ments: SAAT1 (52-104), SAA1 (57-104) and SAAT1 (58-104).
We chemically synthesized the COOH-terminal SAA1 frag-
ments SAA1 (46-112), its human equivalent SAA1 (47-104),
SAAT (52-104), SAA1 (58-104) and the complementary
NH,-terminal peptide SAA1 (1-51). The in vitro chemotactic
potency on leukocytes of these fragments alone or in com-
bination with chemokines was determined in Boyden micro-
chambers. In vivo recruitment of neutrophils was investigated
through intraperitoneal injection of SAA1 fragment in mice.
Results: In contrast to intact SAA1, the COOH-terminal
SAAT1 fragments and SAA1 (1-51) at 3000 ng/mL failed
to directly chemoattract neutrophils and monocytes in
vitro. However, the COOH-terminal SAA1 fragments
synergized with CCL3 to induce monocyte migration and,
comparable to intact SAA1, with CXCL8 to stimulate
neutrophil shape change and chemotaxis. In contrast, the
NH,-terminal SAAT1 (1-51) lacked this latter potentiating
activity. Binding of the COOH-terminal SAA1 fragments
to FPR2 was evidenced by a complete blockade of syn-
ergy between these fragments and CXCL8 or CCL3 by
the FPR2 antagonist WRW,. Finally, SAA1 (46-112) syn-
ergized with CXCR?2 ligands to recruit neutrophils to the
peritoneal cavity of mice.

Conclusion: Proteolytic cleavage of SAA1 by MMP-9 fine-
tunes the inflammatory capacity of this acute phase protein,
since only the synergistic interactions with chemokines re-
main, prolonging the duration of inflammation.

Funding: FWO-Vlaanderen, C1 funding (KU Leuven).

P080-T | Freestyle fluidics—A novel platform to
study macrophage chemotaxis
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platform that addressed these challenges and to compare it
to existing real-time modified Boyden chamber chemotaxis
assay.

Material and methods: Freestyle fluidics (FF) is a novel
robotic device that prints circuits in any shape using cell
media and stabilises them using fluorocarbon oil FC40.
Current protocol involves printing three parallel chambers
connected to the middle one by 3 channels. Bone marrow-
derived macrophages are plated in the middle chamber and
after 24 hours rest 10 nmol/L chemoattractant complement
C5a is added to one of the other chambers while media is
added to the other. A diffusion gradient is established and
cells are imaged in real time for 48 hours using IncuCyte
Zoom.

Results: Cell migration was quantified with custom-made
algorithms, which created histograms of cell distribution
throughout the circuit over time and informed on the ki-
netics of the population and individual cells. FF allowed
both population studies and single cell tracking of hapto-
tactic movement over ECM-coated plate, while existing
system only showed population migration through non-
physiological 8 pm pores. FF circuits were adjusted in size
to fit different population sizes and to control the diffusion
rate based on the chemoattractant. FF circuits allowed to
test multiple conditions simultaneously on the same cell
population.

Conclusion: Freestyle Fluidics provides a novel alternative
to current real-time chemotaxis systems, allowing multiplic-
ity of designs and real-time imaging of migration under more
physiological conditions, all impossible in other systems. We
plan to extend our protocols to competition assays between
different chemoattractants or cell types by adding additional
compartments to the circuits.

Funding sources: BHF DPhil studentship FS/17/68/33478.

P0O81-T | A novel BRET-based GTPase assay to
investigate the regulation of ARHGAP25
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Background: Chemotaxis is defined as directed cell mi-
gration along chemoattractant gradient and is crucial in
inflammation and development. Many chemotaxis as-
says have limited physiological relevance, no flexibility
in experimental design and are hard to reproduce. This
study aimed to develop a highly reproducible chemotaxis

Ligeti

Department of Physiology, Semmelweis University, Budapest, Hungary

Background: Small G-proteins regulate numerous immune cell
functions. Despite their utmost biological significance, measure-
ment of their GTPase activity with high temporal resolution is a
methodological challenge. Therefore we sought to find new ways
to reliably assess GTPase activity, possibly in a real-time manner,
without the need of radioactive labelling. We hypothesized that
active, GTP-bound Rac could be monitored by measuring the
distance between Rac and CRIB (Cdc42/Rac interactive binding
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domain, which binds active Rac only), using bioluminescence
resonance energy transfer (BRET). This method would give us
an opportunity to assess the effect of ARHGAP25, which is a key
factor in the regulation of phagocytosis, leukocyte migration and
extravasation according to our previous results.

Material and methods: Luciferase-tagged CRIB (CRIB-
Rluc) and Venus-tagged Rac (Venus-Rac) as well as
ARHGAP25 were produced in E. coli. BRET was measured
every 30 seconds under in vitro conditions in 96-well plates
for 15 minutes. (Optimal donor (CRIB-Rluc) to acceptor
(Venus-Rac) ratio was determined in advance.) GTPyS or
GDPpS-loaded Rac were used to determine BRETmax and
BRETmin, resp. Phosphorylation of ARHGAP25 was car-
ried out with TNFa-activated neutrophil cytosol. All results
were validated by both radioactive and commercially avail-
able endpoint GTPase activity assays.

Results: BRET signal between Venus-Rac and CRIB-Rluc
displayed a continuous decrease demonstrating the endogenous
GTPase activity of Rac. BRET signal decrease was accelerated
by ARHGAP2S in a dose-dependent manner, verifying its effect
as a RacGAP. Importantly, phosphorylation of ARHGAP25
with neutrophil cytosol attenuated its GAP activity.
Conclusions: We developed a simple and cost-effective in
vitro BRET-based assay for the real-time measurement of
Rac GTPase activity. Our method may be tailored to other
small GTPases as well. Using this novel approach we demon-
strated that phosphorylation of ARHGAP25 reduces its GAP
activity.

Funding sources, if any: NKFIH, Hungary (K108382,
FK128376), UNKP-18-3-11I-SE-37

P082-T |
monosodium-urate crystal-induced inflammatory
responses

Tyrosine kinase pathways in

Krisztina Futosi; Tamas Németh; Edina Simon; Attila Mdcsai
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Background: Deposition of monosodium urate (MSU) crys-
tals in the joints or other tissues is a hallmark in the patho-
genesis of gout. The urate crystal-induced inflammation is
known to be mediated mainly by neutrophils besides mono-
cytes and macrophages, however the MSU crystal-mediated
signal transduction is only partially characterized. In this
study, we investigated the role of Src family kinases in MSU
crystal-induced in vitro activation of primary murine and
human neutrophils and their in vivo significance in experi-
mental model of gout.

Material and methods: Bone marrow isolated neutro-
phils from wild type and triple Src family kinases-deficient
(Hck—/—Fgr—/—Lyn—/-) mice or vehicle and Src-inhibitor
treated human neutrophils were stimulated with MSU crys-
tals. We examined the superoxide production, cytokine re-
lease and phagocytosis of the neutrophils in the presence of
the crystals. Gouty arthritis was induced by injection of MSU
crystals into the hind paws of the experimental mice and was
assessed by ankle thickness measurements and detection of
the synovial cytokine levels by ELISA.

Results: The MSU crystal-induced superoxide release,
cytokine production and the crystal-phagocytosis were
abrogated in Src family kinases-deficient murine or in Src-
inhibitor treated human neutrophils. In contrast to wild type
animals, Src family kinases-deficient mice showed signifi-
cantly decreased paw swelling and neutrophil accumulation
at the site of inflammation. In line with this, the synovial lev-
els of interleukin-1f and CXCL2 were also strongly reduced
in Src family kinases-deficient mice compared to wild type
animals.

Conclusions: Src family kinases play an indispensable role
in MSU crystal-induced superoxide and cytokine production
as well as crystal-phagocytosis of neutrophils and based on
our data play role in in vivo gouty arthritis.

Funding sources: This project is supported by the Janos
Bolyai Research Scholarship of the Hungarian Academy of
Sciences and K.F. is a recipient of the Bolyai+ Fellowship
(UNKP-18-4).

P083-T | Lymphatics modulate the development
of contact hypersensitivity
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Contact hypersensitivity (CHS) reaction, the mouse model
of human allergic contact dermatitis, can be induced by re-
peated exposure to contact allergens. The lymphatic system
plays an important role for the regulation of the immune re-
sponse in infectious diseases in the skin but the function of
lymphatics in the development of allergic contact dermatitis
remains still unclear.

In this study F1t4*Y* mice carrying a germline point mutant
kinase dead Vegfr3 allele were used. Our experiments have
revealed the complete lack of lymphatics in the skin including
the ear of F1t4*Y* mice, while the lymphatic structures were
presentin the lung and small intestine. CHS was initiated by the
exposure of the skin to TNCB (2,4,6-trinitrochlorobenzene)
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followed by a second treatment. The disease progression
was monitored by ear thickness measurement, H&E histol-
ogy and immunostaining against lymphatic and immune cell
markers. The immune cell infiltration was measured by flow
cytometry.

The progress of CHS indicated reduced inflammation in the
ear of the Flt4*Y* mice compared to the wild type animal:
smaller ear thickness and less immune cell infiltration were
detected. Furthermore, the development of CHS induced dy-
namic changes in lymphatic morphology and resulted in un-
expected lymphatic growth with dilated lymphatic structures
in F1t4** ears.

Our findings reveal that dynamic changes of lymphatic mor-
phology occur in CHS, and the inflammation is reduced in
the F1t4** mice lacking ear lymphatics. Our results also sug-
gest that distinct mechanisms regulate the developmental and
inflammatory lymphangiogenic program. Importantly, these
results define novel aspects of the interactions between the
immune and lymphatic system in allergic diseases.

P084-T | Investigating the role of PLCy2 in
autoimmune skin inflammation

Kata Szilveszter; Tamas Németh; Attila Mdcsai

Department of Physiology, Semmelweis University School of Medicine,
Budapest, Hungary

Background: Epidermolysis bullosa acquisita (EBA) is a
human autoimmune skin inflammation caused by autoanti-
bodies against type-VII collagen (C7) which is an essential
component of the dermal-epidermal junction. Phospholipase
Cy2 (PLCy2) is an important member of the immunoreceptor
signalling pathways expressed mostly in haemopoietic cells.
Our aim was to study the role of PLCy2 in skin inflammation
using the mouse model of EBA.

Materials and methods: Rabbits were immunized by a GST
fusion protein of the autoantigenic fragment of C7. IgG from
rabbit sera was purified by protein G affinity chromatogra-
phy. Purity was checked by SDS-PAGE. In the EBA model
wild type and PLCy2 deficient mice were injected subcutane-
ously with immunized rabbit IgG (anti-C7). Disease progres-
sion was followed for 2 weeks by measuring and scoring the
affected skin area. Mice were sacrificed and ears were used
for histology samples using H&E staining and immunostain-
ing. Neutrophil accumulation in ear samples was measured by
flow cytometry. Anti-C7 antibody levels in blood was tested
by ELISA.

Results: Wild type mice developed a severe disease after anti-C7
treatment compared to control-treated animals mostly on ears,
cheeks and limbs. In contrast, PLCy2 deficient mice remained
unaffected though the amount of circulating anti-C7 antibody
was comparable to the wild type. According to histology and

flow cytometry a severe dermal immune cell infiltration-mostly
neutrophil accumulation-developed in wild type mice. This in-
filtration was strongly reduced in PLCy2 deficient animals.
Conclusions: PLCy2 deficient mice were completely pro-
tected from skin inflammation upon anti-C7 treatment
compared to wild type animals. Anti-C7 IgG was pre-
sent in the circulation and showed deposition along the
dermal-epidermal junction in both genotypes. However
neutrophil accumulation failed to develop in the absence
of PLCy2. These results indicate that PLCy2 have an
essential role in the effector phase of autoimmune skin
inflammation.

P085-T |
microenvironment affects migration and biology of
tumor- associated neutrophils

Cross-talk in the tumor

Jagoda Szlachetko; Yu Si; Kirsten Bruderek; Stephan Lang; Ronja

Schirrmann; Sven Brandau

University Hospital Essen, Essen, Germany

Background: In patients with malignant disease, neutro-
phils are recruited into tumor tissue. These tumor-associated
neutrophils (TAN) can be localized in mesenchymal, stro-
mal regions of the tumor or in epithelial tumor nests. A high
prevalence of neutrophils in the tumor tissue is often associ-
ated with poor prognosis in many types of cancer.

Despite this pathobiological importance, it is unclear how
neutrophils are recruited to different areas of tumor tissue and
whether localization affects the biology of the TAN.
Materials and methods: We used quantitative digital pa-
thology to determine the localization and frequency of TAN
in patients with head and neck cancer.

For mechanistic experiments, we established an in vitro sys-
tem to analyze the cross-talk of neutrophils with tumor cells
and tumor-associated fibroblastoid mesenchymal stromal
cells MSCO).

Results and conclusions: Our data show a distinct cytokine
profile of cancer cells and MSC. This profile is changed upon
reciprocal interaction of cancer cells and MSC. This recipro-
cal interaction also significantly affects migration abilities of
neutrophils. Interestingly, exposure of neutrophils to super-
natants of MSC, previously exposed to tumor cell-derived
factors, led to significant changes in the biology of the neu-
trophils and prolonged their life span. In patients, TAN were
more frequent in stromal regions over epithelial tumor cell
nests. Nevertheless, high TAN frequency in tumor core areas,
but not in stromal regions, was significantly associated with
poor survival.
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Our data suggest a cross-talk of tumor cells and stromal
cells with functional consequences for the biology of tumor-
associated neutrophils.

Funding sources: Marga and Walter Boll Foundation.

P086-T |
vasculature in atherosclerosis

Characterization of the lymphatic
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Lymphatic vessels are present in the arterial wall, but the
physiological and pathophysiological role of these vessels is
not fully understood yet. Recently it has been shown that lym-
phatic vessels participate in the reverse cholesterol transport,
suggesting a possible role in the development of atheroscle-
rosis. In this study we aimed to characterize the morphology
and growth of the lymphatic vasculature in atherosclerosis.
To visualize lymphatic vessels in the arterial wall, whole
aortas of lymphatic reporter mice were cleared by a tissue
clearing method, followed by whole mount immunostaining.
In parallel, Ldlr"™ and ApoE_/_ mice on control or high-fat
diet were used to characterize the lymphatic morphology
and growth in atherosclerosis. The lymphatic vasculature
and plaque formation in atherosclerosis was analyzed by
paraffin-based histology followed by H/E-, Oil-Red-O- and
immunostaining of lymphatic endothelial markers.

We demonstrated the presence of several lymphatic ves-
sels in the adventitia of the thoracic and lumbar aorta but
less lymphatic structures in the aortic arch. Both Ldlr’™ and
ApoE_/ ~ mice developed severe atherosclerosis on a high-fat
diet, indicating the largest atherosclerotic plaques in the aor-
tic arch. Atherosclerotic mice showed an increased number
of lymphatic vessels in the adventitia of the arterial wall in
comparison to mice on control diet.

Our results suggest the possible role of the lymphatic vascu-
lature in the development of atherosclerosis. In current ex-
periments we are using genetic loss of function and gain of
function approaches to block and stimulate lymphatic growth
in atherosclerotic mice. Defining the role of the lymphatic
system in the pathogenesis of atherosclerosis may lead to the
development of novel therapeutic approaches in the future.

PO87-T |
proinflammatory function of neutrophil
extracellular traps in type 1 diabetes

Altered composition and

Zuzana Paraékovél; Irena Zentsovél; Adam Klocperkl; Petra
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Petruielkovéz; Anna Sediva!
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Background: Neutrophil extracellular traps (NETs) have
been shown to be powerful initiators of inflammation, which
has led to the exploration of their role in the pathogenesis
of numerous autoimmune diseases, including type 1 diabe-
tes (T1D). Netting neutrophils infiltrate the pancreas prior to
T1D onset; however, the precise nature of their contribution
to disease pathology remains poorly defined.

Material and methods: To examine how NETs may contrib-
ute to the development of T1D, we investigated NET compo-
sition and their effects on dendritic cells (DCs), monocytes
and T lymphocytes in T1D children.

Results and conclusions: We showed that patient NET
composition differs substantially from that of healthy do-
nors; in particular the NET composition of the T1D patients
was marked by higher levels of histone-associated DNA
and lower levels of antimicrobial proteins. Additionally,
the presence of NETs in a mixed peripheral blood mono-
nuclear cell (PBMC) culture caused a strong shift towards
IFNy-producing T lymphocytes in T1D patients but not
healthy donors. The NET-induced activation of innate im-
mune cells, demonstrated by the upregulation of costimula-
tory molecules (CD86) on myeloid and plasmacytoid DCs
as well as on monocytes, was observed in both healthy and
T1D cultures. Cytokine production was most prominent
in healthy control monocytes, whereas samples derived
from T1D patients displayed strong cytokine production
by both monocytes and dendritic cells. Importantly, in a
targeted model of monocyte-derived DC (moDC) culture,
NETs once again induced cytokine production, pheno-
typic change, glycolysis activation and T cell polarization
towards IFNy-producing T cells in samples derived from
T1D patients but not in those from healthy donors. In sum-
mary, NETs from T1D patients, in contrast to the NETs
from healthy donors, have different compositions and pro-
mote a distinct proinflammatory response mediated chiefly
by dendritic cells.

Funding sources: The study was supported by AZV
16-32838A, the Institutional Support 00064203 and GAUK
460218.
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protease activity in the oral cavity

Neutrophil function and serine
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killing of bacteria by human neutrophils

Histamine inhibits the capture and
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Background: Neutrophils store several neutrophil serine
proteases (NSPs) in granules that form during the maturation
process, most notably Elastase, Cathepsin G and Proteinase
3. Activation of NSPs is mediated by Cathepsin C (CTSC)
through post-translational truncation. The Papillon-Lefévre
Syndrome (PLS) exhibits a loss-of-function in the CTSC
gene leading to diminished CTSC activity, manifesting clini-
cally as a rapid progressing periodontitis. Surprisingly, as
NSP activity is usually considered key for microbial killing,
this does not lead to a general hypersusceptibility towards
bacterial infections. We aimed to characterize PLS neutro-
phils and elucidate the importance of NSP activity on neu-
trophil functions.

Material and methods: Neutrophils were sampled from
healthy donors, periodontitis patients and PLS patients
(n = 4) from peripheral blood and gingival crevicular fluid.
Neutrophils and NSPs were characterized with flow cytom-
etry, activity assays, and immunohistochemistry.

Results: Severe periodontitis (n=3) or peri-implantitis
(n = 1) was observed in the participating PLS patients. Both
CTSC- and NSP activity was severely reduced and NSPs
were largely absent in mature PLS neutrophils. Blood neutro-
phil counts were unchanged in PLS patients and the neutro-
phils did not show differences in ROS production, cell death
regulation, or degranulation. Sampling of neutrophils from
the gingival crevice revealed increased numbers of neutro-
phils in PLS patients in comparison to periodontitis patients.
In vitro, NET formation was altered when stimulating with
PMA, but normal when triggered with membrane disturbing
peptides.

Conclusions: The importance of active CTSC for activa-
tion of NSPs was confirmed. We were able to show that
NSP activity is involved in the regulation of certain types
of NET formation. PLS neutrophils are described in the
literature to have aberrant chemotaxis leading to local
tissue neutropenia; gingival samples did not support this
assumption.

Funding sources: The Swedish Research Council, the
Swedish state (TUA agreement) and The Patent Revenue
Fund for Research in Preventive Odontology.

Angela Hackett; Miguel Valvano; Karim Dib
Queen's University Belfast, Belfast, UK

Background: It remains unclear why neutrophil phagocy-
tosis is compromised in Cystic Fibrosis (CF) patients. We
hypothesize that histamine produced by bacteria coloniz-
ing CF lungs impairs neutrophil phagocytosis. Neutrophils
express two types of histamine receptors: the H4R and the
H2R. We previously showed that the H4R controls inhibi-
tion of neutrophil anti-microbial functions (degranulation).
We therefore tested whether histamine impairs neutrophil
phagocytosis.

Materials and methods: Neutrophils were isolated from blood
of healthy donors, pre-treated or not with a combination of
H4R antagonists (10_8 to 107 mol/L) and histamine (10_9 or
107 mol/L) after which leukocytes were exposed to serum-
opsonized E. coli, S.aureus, and P. aeruginosa (1:1 ratio).
Thereafter, the capture and killing of bacteria were assessed by
measuring the concentration of viable bacteria (CFU/ml) in the
extracellular medium upon removal of neutrophils or neutrophil
Lysis.

Galleria Mellonella were injected with S. aureus (2.106 CFU/
larvae) in the absence or presence of H4R antagonists (1078
to 107° mol/L) and worm survival was measured over time.
Results: Histamine (10_6 mol/L) but no histamine
(10~ mol/L) delayed significantly the capture of E. coli sug-
gesting that the H2R (low affinity receptor) but not the H4R
(high affinity receptor) controls beta 2 integrin- dependent
bacteria capture. Histamine (107 mol/L) significantly de-
layed the killing of bacteria, an effect mediated by the H4R,
since a pre-treatment of these leukocytes with a specific H4R
antagonist (107 to 107° mol/L) prevented the diamine to
block bacteria killing.

Only 30% of Galleria Mellonella survived 48 hours post in-
fection with S. aureus and the rate of survival rose to 80%
upon injection of the H4R antagonist (107 mol/L).
Conclusion: Histamine impairs neutrophil phagocytosis.
Antagonists of the H4R may be used to improve bacterial
clearance in lungs of CF or COPD patients by boosting neu-
trophil's killing activity.

Funding source: The Medical Research Council (MRC).
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P090-T |
of organ-specific ‘ZIP-codes’ by studying
endothelial heterogeneity under different
inflammatory stimuli

Receiving the message—Identification

1.2 s 1120 A1 212
Sanne Maas"?; Joana Viola'%; Oliver Soehnlein'??

Ilnstitutefor Cardiovascular Prevention, LMU, Munchen, Germany;
2German Centre for Cardiovascular Research (DZHK), Munich
Heart Alliance, Munchen, Germany; 3Department of Physiology and
Pharmacology (FyFa), Karolinska Institutet, Stockholm, Sweden

The endothelial cell lining shows remarkable heterogene-
ity. This heterogeneity can be observed on different levels.
Furthermore, endothelial phenotype can differ among organs
and is dependent on health and disease conditions. The pre-
sent work aims to compare surface protein on the endothelial
lining of different organs in homeostatic and inflammatory
conditions. Organ-specific surface molecules will be used to
establish “ZIP-codes’ which can be exploited for therapeu-
tic applications. This study concentrates in more detail on
the identification of a ZIP-code on the arterial endothelium,
which is absent in the microcirculation.

In a bottom-up approach, we isolated, with the use of
FACS, endothelial cells from the aorta, bladder, brain,
colon, kidney, lung and small intestine from mice in rest-
ing conditions and mice experiencing acute inflammation,
hypercholesterolemia or diabetes. The obtained ECs are
sent for single cell RNA sequencing. Genes that are organ-
specific and preferably differ per mouse model will be se-
lected to create ZIP codes. To establish ZIP codes, it will
be evaluated if these genes encode for surface molecule
expressed on the luminal site of the endothelial cells with
the use of CyTOF. Endothelial cells from these seven or-
gans and four mouse models have been sorted and sent for
single cell RNA sequencing.

In a top-down approach twelve athero-specific molecules
were identified based on a literature search. The expression
of six molecules (JAM-1, Cx43, S4, EphB2, NRP-1 and
DIll4) was verified in the carotid, bladder and lung of mice
in resting conditions and mice experiencing acute inflamma-
tion or hypercholesterolemia. Unfortunately, none of these
six molecules were specifically expressed.

In summary, we will identify endothelial heterogeneity under
different inflammatory stimuli, hereby describing organ-
specific ZIP codes, which will provide novel therapeutic targets.
This project has received funding from the European Union's
Horizon2020 research and innovation programme under the
Marie Sklodowska-Curie grant agreement No. 675111.

P091-T | Role of intracellular S100A9 in
the regulation of neutrophil pro-inflammatory
functions using the myeloid HOXBS cell line

Justine Hann; Sébastien Plancon; Fabrice Tolle; Jean-Luc Bueb;
Sabrina Bréchard

University of Luxembourg, Belval, Luxembourg

Background: S100A8 and S100A9 are Ca2+-binding
proteins abundantly expressed in the cytosol of neutro-
phils. As S100A8/A9 dimers, they are tightly associated
to the neutrophil pro-inflammatory functions and are de-
scribed as damage-associated molecular pattern molecules.
When released, SI00A8/A9 contribute to the amplification
of the inflammation process by recruitment and activa-
tion of neutrophils and other inflammatory cell types. At
the intracellular level, although it is well established that
S100A8/A9 regulate the NADPH oxidase activity, there is
no evidence for their implication in other key functions of
neutrophils. The aim of this work is to study the role of
intracellular SI00A9 in the degranulation process and cy-
tokine secretion.

Material and methods: We used in vitro differentiated
neutrophils derived from WT and S100A9™~ immortalized
murine myeloid progenitors. Characterization of the cellu-
lar model and analysis of degranulation process were ana-
lyzed by Flow Cytometry. Cytokine mRNAs and secretion
were quantified by RT-qPCR and Cytometric Bead Assay,
respectively.

Results: We confirmed that ROS production is largely de-
creased in the absence of S100A9 under inflammatory con-
ditions. In the context of degranulation, a down-regulated
expression of CD markers specific for gelatinase gran-
ules, secretory vesicles and specific granules was found in
S100A9~~ mice. Supplementary experiments are in progress
to determine the granule proteins secretion. Moreover, dys-
regulation of some cytokines (e.g. CCL-4, TNF-a and IL-6)
both at the mRNA and secretion levels was observed in ab-
sence of ST00A9.

Conclusion: These results indicate the potential role of
S100A9 in the pro-inflammatory functions of neutrophils.
More studies on S100A9-associated mechanisms are re-
quired to provide new insights of their involvement in the
pathogenesis of inflammatory diseases.

Funding sources: This work was supported by the University
of Luxembourg.
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Syk tyrosine kinase abrogates the development of
experimental epidermolysis bullosa acquisita

Neutrophil-specific deletion of the

Tamas Némethl; Kata Szilveszterl; Cassian SitaruZ; Attila Mocsai'

lDepartment of Physiology, Semmelweis University, Budapest, Hungary;
ZDepartment of Dermatology, University Hospital Freiburg and BIOSS
Centre for Biological Signalling Studies, Freiburg, Germany

Background: The inflammatory form of epidermolysis bul-
losa acquisita (EBA) is triggered by autoantibodies against
type VII collagen (CVII), a crucial component of the dermal-
epidermal junction. We previously showed that the genetic
deficiency of the Syk tyrosine kinase in the hematopoietic
compartment protected mice from this partially neutrophil-
driven skin inflammation. Here, we investigated if Syk ex-
pression was important in neutrophils in the pathogenesis of
the experimental form of EBA.

Materials and methods: Neutrophil-specific Syk deletion
was achieved by crossing MRP8 promoter-driven Cre re-
combinase transgenic (MRP8-Cre) animals with Sykflox/
flox mice (MRPS8-Cre Sykflox/flox, SykAPMN). Wild type
animals were used as controls. The efficacy and specificity
of lineage-specific deletion was analyzed by freshly isolated
neutrophil or cultured macrophage cell lysates by Western
blot. Skin inflammation was triggered by repetitive subcuta-
neous injection of anti-CVII antibodies. Clinical scoring was
based on the specific dermatological abnormalities and the
size of the affected skin area. Circulating anti-CVII antibody
levels were determined by ELISA.

Results: In contrast to the wild type animals, neutrophils of
the SykAPMN mice did not express Syk, while their mac-
rophages had normal levels of the protein. Compared to wild
type animals, mice with neutrophil-specific Syk-deletion
were totally protected from skin inflammation triggered by
anti-CVII antibodies despite of comparable peripheral anti-
CVII levels in the two genotypes.

Conclusion: Our results show an essential role for the Syk
tyrosine kinase in the neutrophil compartment in experimen-
tal epidermolysis bullosa acquisita.

P093-T | Immunoglobulin A activated myeloid
cells induce pathological osteoclast activation in
rheumatoid arthritis patients

Melissa van Gool; Annelot Breedvelt; Reina Mebius; Marjolein

van Egmond

Molecular Cell Biology and Immunology, Amsterdam Umc, Location
Vumece, Amsterdam, The Netherlands

Rheumatoid arthritis (RA) is a systemic autoimmune dis-
ease that mainly affects the joints. It is characterized by

autoantibodies such as anti-citrullinated protein antibod-
ies (ACPA) and rheumatoid factor (RF). Presence of the
immunoglobulin A (IgA) isotype of ACPA and RF has
previously been correlated with worse disease prognosis
and severe bone erosions in RA patients. Recently, we
showed that neutrophils get activated by IgA RF present
in serum and synovial fluid of RA patients. Blocking of
the IgA Fc receptor (FcaRI) resulted in a significant de-
crease of cellular functions of neutrophils, suggesting that
IgA autoantibodies may contribute to RA pathology. Here
we investigate the role of IgA autoantibodies in bone ero-
sion induced by osteoclasts. First we studied the effect of
cytokines on osteoclast activity released by myeloid cells
upon IgA immune complex (IC) activation. The release
of pro-inflammatory cytokines such as TNF-a, IL-6 and
IL-8 by neutrophils and monocytes were significantly in-
creased after IgA-IC activation compared to IgG-IC ac-
tivation. Furthermore, chemoattractant LTB4 was only
secreted by neutrophils after IgA-IC activation and not
upon IgG-IC activation. Subsequently, osteoclasts were
generated in vitro from monocytes stimulated with M-CSF
and RANK-L and cultured on bovine bone slices or human
collagen plates in the presence of supernatant of IgA-IC
or IgG-IC activated neutrophils or monocytes. Resorbing
areas were stained with coomassie blue and quantified by
Image J. Interestingly, bone resorption was significantly
increased when osteoclasts were cultured in the presence of
supernatant of I[gA-IC activated cells, but not with superna-
tant of IgG-IC. In addition, we discovered that osteoclasts
express FcaRI and may therefore also be directly activated
by IgA-IC. Altogether, our results implicates that IgA au-
toantibody complexes play a role in pathological osteoclast
activation inducing joint damage in RA patients. Blocking
FcaRI may therefore represent a novel therapeutic strategy
for the treatment of RA.

P094-T | Characterization of macrophage
populations in the neonatal heart

Maria Sanchez-Diaz; José Angel Nicolas-Avila; Angel Fernindez-

Trasancos; Jorge Alegre-Cebollada; Andrés Hidalgo

Spanish National Center for Cardiovascular Research, Madrid, Spain

Background: Cardiac macrophages (cM) populating the
heart during embryo development differ from those in the
adult heart!. Concurrently, adult and neonatal hearts are very
different, with changes in nutrient availability and increase in
oxygen concentration that occur immediately after birth lead-
ing to metabolic reprogramming of the heart?. Here, we have
begun the characterization of murine cM from post-natal
day 1 (P1) until adulthood to explore if this immune switch
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is required for, or driven by the metabolic and mechanical
changes of the cardiac tissue.

Material and methods: We have used the macrophage re-
porter CX3CR1-GFP and mechanical-compromised cM YBP-
C3-deficient mice, transmission electron microscopy (TEM)
and metabolic analyses to assess the functionality of mac-
rophages in the neonatal heart. To precisely characterize
cM populations we performed flow cytometry with a panel
of markers (CD64, CD11b, MHCII, Ly6C, CCR2, CD206,
CDllc) and t-distributed stochastic neighbor embedding
(tSNE) analysis at different post-natal days.

Results: Using flow cytometry we distinguished three mac-
rophage populations: MHCII- CD206lo which are most
abundant at P1 and P3, MHCII- CD206hi dominating P5 to
P21, and MHCII+, predominant in adulthood. TEM imag-
ing indicates concomitant changes in the shape and size of
mitochondria in adult and neonate cardiomyocytes (round vs
rod-shaped, respectively), suggestive of metabolic changes.
Moreover, in mechanical-compromised adult hearts we found
a marked predominance of MHCII- macrophages, suggesting
that the mechanical properties of the myocardium may also
influence cM phenotype.

Conclusions: Two major changes define cM after birth, one
is characterized by the increase in CD206 expression at post-
natal stages and the second is the acquisition of MHCIIL. We
will now explore whether the different cM waves are deter-
mined by the mechanical properties of the myocardium, and
to what extent cM fluctuations guide the metabolic repro-
gramming of the post-natal heart.

1. Molawi et al., JEM 2014.

2. Gong et al., Science 2015.

P095-T | Unravelling the signalling pathway
of CD47-SIRPa checkpoint blockade during
neutrophil ADCC

Panagiota Boutil; Paul Verkuijlenl; Michel van Houdtl; Floris van
Alphenl; Maartje van den Biggelaar'; Taco W. Kuijpersl’z; Robin
van Bruggen]; Timo K. van den Bergl; Hanke L. Matlung]
]Sanquin Research and Landsteiner laboratory, Amsterdam, The

Netherlands; *Emma Children's Hospital, Academic Medical Center,
Amsterdam, The Netherlands

Background: Recently, we established that neutrophils kill
antibody-opsonized tumor cells by a novel cytotoxic pro-
cess that we termed trogocytosis [Matlung H.L, 2018]. This
killing mechanism involves trogocytosis, where fragments
of target cell membrane are actively taken up by the neu-
trophil, thereby disrupting the target cell plasma membrane
and eventually killing the cancer cell. Trogocytosis and kill-
ing are strictly dependent on antibody-opsonization of the

tumor cell, neutrophil Fcy-receptor signalling and CD11b/
CD18 integrin-dependent cytotoxic synapse formation.
Furthermore, disruption of CD47-SIRPa interaction further
enhances neutrophil cytotoxicity. Although it is known that
SIRPa on neutrophils recruits and signals, amongst others,
via the tyrosine phosphatase SHP-1, the exact signalling
pathway and the proteins that lead to restriction of the neu-
trophil ADCC remain elusive.

Methods: We used neutrophils from healthy donors or
LADIII patients and the pro-myelocytic cell line NB4 as a
model mimicking neutrophil function. We used a unique,
unbiased screening method for protein-protein interactions,
namely Biotin Identification (BioID). BiolID utilizes a pro-
miscuous biotin ligase (birA), which biotinylates proteins in
close proximity to the protein of interest, that can be further
identified by mass spectrometry.

Results: We present evidence that CD47-SIRPa interac-
tions negatively regulate f2 integrin activation in a kindlin-
3 restricted way, by using neutrophils from rare LAD-III
patients, which lack kindlin-3 expression. To investigate
the role of kindlin-3 in neutrophil ADCC, we explored
the kindlin-3 interactome using BiolD in the NB4 cell
line. Identification of the biotinylated proteins followed
by STRING analysis revealed proteins that interact with
or neighbor kindlin-3, therefore could play a key role in
neutrophil ADCC.

Conclusions: Our results disclose an important role of kind-
lin-3 in neutrophil ADCC during absence of SIRPa-CD47
interaction. By using the above mentioned system, we aim
to characterize the pathway(s) downstream of SIRPa and
kindlin-3 that control neutrophil-mediated antibody depend-
ent killing of cancer cells.

Funding: KWF.

P096-T | Protective role of a synthetic
LipoxinA4 mimetic (sL.Xm) in an in vivo model of
sepsis

. 1. . 2 . 1 .
Antonino Cacace'; Jianmin Chen”; Monica de Gaetano ; Mariam
Marail; Patrick Guiry3; Kevin Gahan® ; Eoin Brennanl; Mauro
Perrettiz; Catherine Godson'

'UCD Diabetes Complications Research Centre, UCD Conway Institute
& UCD School of Medicine, University College Dublin, Dublin,
Ireland; *William Harvey Research Institute, Barts and The London
School of Medicine, London, UK; ‘;Centrefor Synthesis and Chemical
Biology, School of Chemistry and Chemical Biology, Conway Institute
of Biomolecular and Biomedical Research, University College Dublin,
Dublin, Ireland

Sepsis is a systemic multi inflammatory condition caused by
bacteria overload. This may lead to a lethal outcome either



ABSTRACTS

by the condition itself or its complications. LipoxinA4 is a
Formyl Peptide Receptor 2 (ALX/FPR?2) binding autacoid,
produced during inflammatory states that has shown the abil-
ity to promote the natural resolution of inflammation. We
have generated a panel of synthetic LipoxinA4 mimetics
(sLXMs) and here we have investigated the lead SLXM in a
mouse model of sepsis induced by caecal ligation and punc-
ture (CLP) using both wild-type (WT) and FPR2/3 ™ "mice.
Following sepsis induction mice were treated twice (1 and
6 hours after surgery) with either the SLXM (2 pg/kg) or ve-
hicle (2% ethanol in saline), and euthanized after 24 hours
(n = 6 per group). Heart function was determined by echo-
cardiography, indicating impaired cardiac function in vehicle
treated sepsis groups when compared with the sham group.
Quantification of ejection fraction, fractional shortening and
fractional area change indicated that sSLXM treatment initi-
ated partial restoration of normal functionality. Using this
model, blood and peritoneal lavage were plated for bacteria
count, resulting in markedly diminished number in both sam-
ples when challenged with the sSLXM. These data suggest a
strong indirect antimicrobial activity, potentially mediated
via enhanced activation of clearance and killing by the im-
mune system leading to systemic protection. Importantly,
there was no evidence of cardiac function restoration or bac-
teria load decrease in FPR2/3~ “mice, indicating that these
protective effects are mediated via ALX/FPR2. Finally,
analysis of circulating cytokine levels in serum indicated a
significant reduction in the levels of several proinflammatory
cytokines (IL-6, IFN-y, TNF-a, IL-10, IL-1p) in WT mice
administered sLXm. Taken together, these identify a protec-
tive role for sSLXMs in sepsis treatment.

P097-T |
functions by neutrophilic granulocyte derived
extracellular vesicles

Differential regulation of biological

Ferenc Zoltan Kolonicsl; Akos L6rinczl; Veronika Farkasz; Adam
Farkas?; Erzsébet Ligeti'

’Deparlment of Physiology, Semmelweis University, Budapest, Hungary;
ZDepartment of Medical Biochemistry, Semmelweis University, Budapest,
Hungary

Background: Extracellular vesicles (EVs) transfer biologi-
cally active molecules from their cell of origin. Our previ-
ous results show that neutrophilic granulocytes (PMN) can
release EVs with or without antibacterial properties depend-
ing on their activation state. Both pro- and anti-inflammatory
effects of PMN derived EVs are reported in the literature. In
this study we investigated under comparative conditions the
thrombo- and immunomodulatory effects of three different
well-characterized PMN derived EV populations.

WILEY-L*

Materials and methods: Human PMN were stimulated with
opsonized particles or left non-activated for 20 minutes.
Other PMN were incubated in unstimulated conditions for
24 hours. Cells were eliminated and the medium-sized EV
fraction was pelleted via differential centrifugation and fil-
tration. EVs derived from these three different conditions
(from activated cells—aEV, spontaneously produced—sEV,
from apoptotic cells—apoEV) were co-incubated with leuko-
cytes or pooled human plasma. We evaluated the uptake of
the vesicles and their effect on phagocytosis, cell migration,
superoxide production, coagulation and cytokine production.
Results: Both sEVs and aEVs were taken up by all investi-
gated cell types. PMN phagocytosis was not affected by the
EVs. aEVs seem to slightly enhance the migratory potential
of PMN as opposed to sEVs. Superoxide production of PMN
was enhanced by aEVs, decreased by sEVs and delayed by
apoEVs. apoEVs showed a strong procoagulant effect in re-
calcified plasma both in the presence and absence of throm-
boplastin (TP), while SEVs only enhanced coagulation in the
absence of TP and aEVs did not have any effect on coagu-
lation. IL-8 secretion of PMN was enhanced by aEVs and
decreased by sEVs.

Conclusions: Our data show that human PMN release differ-
ent EV populations, which have selective and specific—oc-
casionally even opposing—effects on various physiological
processes depending on the conditions during their release
from the cells.

Funding sources: NKFIH, Hungary (K 119236).

P098-T | STING promotes macrophage-
mediated resolution of inflammation through IFNf
production

Sergei Butenko; Sagie Schif-Zuck; Amiram Ariel
University of Haifa, Haifa, Israel

Background: The engulfment of apoptotic leukocytes (ef-
ferocytosis) by macrophages during the resolution of in-
flammation is essential for tissue homeostasis and results in
macrophage reprogramming/immune-silencing. Previously,
a distinct subtype of resolution-phase macrophages char-
acterized by decreased expression of CDI11b, arrest of ef-
ferocytosis (satiation) and enhanced reprogramming into
pro-resolving and anti-fibrotic phenotypes was identified.
These satiated macrophages display increased production
and secretion of the immunomodulatory cytokine IFN.

Materials and methods: To elucidate the role of the intra-
cellular adaptor protein stimulator of IFN genes (STING) in
macrophage production of IFNf and its consequences, sa-
tiated macrophages were sorted from zymosan-A induced
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peritonitis and the activation of the STING pathway in these
macrophages was examined. In addition, resolution phase
macrophages were recovered from WT and STING ™~ mice,
and analyzed for their cytokine production, efferocytosis, and
reprogrammed phenotype using flow cytometry, WB, ELISA
and fluorescent microscopy.

Results: Here, we show that satiated macrophages display in-
creased activation of STING, Tank binding kinase (TBK) 1,
and IRF3 concomitantly with increased expression of IFNf
and ISG15. However, IFNp levels were reduced in perito-
neal exudates from STING™™ mice. Moreover, activation
of the STING-IFNf pathway, macrophage efferocytosis, re-
programming and responsiveness to apoptotic cells were all
diminished in STING ™~ resolution phase macrophages, and
rescued, at least in part, by exogenous IFNf.

Conclusions: Thus, our findings indicate that STING is an
essential mediator in driving IFNf expression and secretion
by satiated macrophages and consequently in shaping mac-
rophage function and phenotype changes during resolving
inflammation.

P099-T | Pro-angiogenic Tie-2 macrophages
sustain the peritoneal carcinomatosis shaping
inflammatory response in the peritoneal
microenvironment

Annalisa Capobiancol; Norma Maugeril; Antonella Monnol;

Matteo Pisciali'; Patrizia Rovere-Queriniz; Angelo A. Manfredi’

Division of Immunology, Transplantation, and Infectious Diseases,
San Raffaele Scientific Institute, Milan, Italy; Division of Immunology,
Transplantation, and Infectious Diseases, San Raffaele Scientific
Institute, Milan, Italy

Background: The peritoneum is a complex immunological
microenvironment and the molecular identification of the
signals favouring or restricting the ectopic growth of autolo-
gous cells is still ongoing. This is particularly true in the case
of peritoneal carcinomatosis, a condition characterized by tu-
mour cells growth in the peritoneal cavity occurring because
of abdominal tumors. The events that influence the ability of
exfoliated cancer cells to attach, to infiltrate the peritoneum,
to survive and to recruit vessels are still partially elucidated.
Immune cells, like monocytes and neutrophils, are massively
recruited in the developing lesions, which depend on novel
vessels for establishment and growth. A subset of monocytes/
macrophages that express Tie2, the angiopoietin receptor
(Tie2 expressing monocytes, TEM) have an established role
in angiogenesis.

Material and methods: We have developed a preclini-
cal model of peritoneal carcinomatosis based on the intra-
peritoneal injection of syngeneic poorly immunogenic

adenocarcinoma cells (MC-38) in which selective depletion
of TEM was achieved using the Herpes simplex virus type 1
thymidine kinase suicide gene system in C57BL/6 mice.
Results and conclusions: Our preliminary results demon-
strate that TEM play a non redundant role in peritoneal car-
cinomatosis, sustaining the growth and the vascularization of
the lesions on one hand and shaping the inflammatory perito-
neal environment on the other. The identification at the cel-
lular and the molecular levels of the signals that influence the
peritoneal microenvironment and fostering the eventual sur-
vival of neoplastic cells derived from abdominal tumors and
then the spreading and the growth of lesions might lead to a
novel definition of a peritoneal pre-metastatic niche and pave
the way to more effective immunotherapeutic strategies.
Funding sources: Associazione Italiana Ricerca sul Cancro
(AIRC).

P101-T | Involvement of voltage-gated potassium
channels in pinacidil effects on the isolated bypass
grafts from patients with type-2 diabetes mellitus

Jovana Ra]'kovicl; Miodrag Peric’; Radmila Novakovic';

Vladimir Djokicl; Milos Gostimirovic'; Helmut Heinle?; Ljiljana

Gojkovic—Bukarical

]Institutefor Pharmacology, Clinical Pharmacology and Toxicology,
Medical Faculty, Belgrade, Serbia; ZInstitutefor Cardiovascular
Diseases Dedinje, Belgrade, Serbia; 3Institute of Physiology, Tubingen,
Germany

In recent years there has been an increasing trend in the
number of coronary artery bypass grafts (CABG) surgeries
in the patients with type-2 diabetes mellitus (T2DM). In di-
abetic patients have been observed reduction in relaxation
of blood vessels which could be result of different expres-
sion and/or function of smooth muscle potassium (K) chan-
nels. Pinacidil, a potassium channel opener (PCO), induced
potent endothelium-independent relaxation of bypass
grafts and its mechanism of relaxation is partly correlated
with an interaction with smooth muscle ATP-sensitive po-
tassium channels, but also included other types of K chan-
nels. Thus, the objective of our study was to investigate the
involvement of voltage-gated K (Kv) channels in the effect
of pinacidil on human saphenous veins (HSV) and human
internal mammary arteries (HIMA) obtained from patients
with T2DM.

Rings of HSV and HIMA, without endothelium, were
mounted in organ bath system and isometric tension was
being recorded. Pinacidil (0.01-100 pmol/L) was used for
relaxation of HSV and HIMA precontracted with phenyle-
phrine (0.1 mmol/L) and 5-hydroxytryptamine (0.1 mmol/L),
respectively.
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Pinacidil produces concentration-dependent vasorelaxa-
tion of HSV and HIMA obtained from diabetic patients.
4-aminopyridine (4-AP, 1 and 3 mmol/L), a nonselective
blocker of Kv channels antagonize the effect of pinacidil on
HIMA obtained from patients with T2DM (P < 0.05 both).
The same concentrations of 4-AP did not antagonize the ef-
fect of pinacidil on HSV obtained from patients with T2DM
(P> 0.05 both). Margatoxin, highly selective blocker of
Kv1.3 channels (30 nmol/L), did not change relaxation ef-
fects of pinacidil on both types of grafts obtained from pa-
tients with T2DM (P > 0.05).

It seems that 4-aminopyridine-sensitive Kv channels are in-
volved in the vasodilatation of HIMA induced by pinacidil.
The Kv1.3 channels do not contribute to the relaxation ef-
fects of pinacidil on bypass grafts obtained from the patients
with T2DM.

P102-T | Effect of dopamine on action potential
generation in the newborns rats right atrium
cardiomyocytes

Nafisa Ziyatdinova; Gulfija Bilalova; Alekcei Zverev; Nataliya
Dikopolskaya; Anastasiya Dotsenko; Timur Zefirov

Kazan (Volga Region) Federal University, Kazan, Russia

Background: Dopamine is known as the major neurotrans-
mitter in CNS. Dopamine was also found in the sympathetic
ganglia, nerves and heart. The intensity of dopamine se-
cretion is 10-20 times higher than that of epinephrine and
norepinephrine. The effect of dopamine on the heart in low
concentration is mediated via dopamine receptors and in high
concentration via a- and B-adrenoceptors. The purpose of this
study is to investigate dose-dependent dopamine effects on
the parameters of right atrial preparations electrical activity
in newborns rats.

Methods: The study was carried out on 7-day white outbred
laboratory rats. Membrane potential (MP) and action poten-
tial (AP) were recorded using glass microelectrodes (tip di-
ameter <1 p, resistance 30-80 MQ).

Results: Dopamine caused concentration-dependent
changes in the electrical activity. Dopamine at a concentra-
tion of 10”7 mol/L did not cause significant changes in MP
and PD parameters of animals. Dopamine at a concentra-
tion of 10~® mol/L did not cause changes in MP, AP ampli-
tude and the duration of depolarization. But the duration
of repolarization increased by 12% (P < 0.05). Dopamine
at a concentration of 107> mol/L did not cause significant
changes in MP, AP amplitude and the duration of depolari-
zation. The duration of the repolarization increased by 22%
(P < 0.05).

Conclusions: Our studies indicate that dopamine receptors
are involved in regulating of the AP repolarization phase
duration. The increase of the repolarization phase duration
is possibly associated with a change in the kinetics of K+
channels and total K-current decrease. Further studies will
determine the subtypes of dopamine receptors involved in the
regulation of the cardiomyocytes electrical activity.
Acknowledgments: Work supported by the Program of
Competitive Growth of KFU, Russian Foundation for Basic
Research and Government of the Republic of Tatarstan Ne
18-44-160022.

P103-T | The influence of clonidine
hydrochloride on the myocardium electrical activity

Nafisa Ziyatdinova; Lenar Faskhutdinov; Raisa Biktemirova;
Alevtina Krulova; Timur Zefirov

Kazan (Volga Region) Federal University, Kazan, Russia

The presence and functional role of a2-AR in the humans and
animals heart was extensively studied. This work assessed
changes of the action potential (AP) parameters of rat atrial
cardiomyocytes induced by a a2-adrenoreceptor agonist clo-
nidine hydrochloride in concentrations 10~ to 107> mol/L.
The experiments on intracellular recording of electrical ac-
tivities in the working myocardium, were carried out on
random-bred albino rats. Isolated right atrial wall from the
right auricle exhibiting no pacemaker activity was placed in a
3-mL chamber and superfused with Tyrode solution at 38°C
at a rate of 10 mL/min. Intracellular AP was recorded via
glass microelectrodes with resistance of 40-80 MQ. The sig-
nals were digitized with an E14-140 converter (L-Card). The
data were processed with Elph 3.0, Microsoft Excel software
and Student's ¢ test.

Clonidine hydrochloride in concentrations of 107 to
107> mol/L increased the duration of the action potential and
reduced the frequency of action potential generation. The
maximum concentration of the substance caused the maxi-
mum effect. None of the tested concentrations of the clo-
nidine hydrochloride produced significant effect on resting
potential or upstroke velocity of action potential.

Stimulation of ®2-AR clonidine hydrochloride affects the elec-
trical activity of the right atrial cardiomyocytes in adult rats
and the duration of the action potential, repolarization phase
continuance and the frequency of action potential generation.
Work supported by Program of Competitive Growth of KFU,
Russian Foundation for Basic Research and Government
of the Republic of Tatarstan Ne 18-44-160022, RFBR N
17-04-00071.
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of If blockade on newborn and adult rats
Langendorf-isolated heart

Comparative analysis of the influence

Nafisa Ziyatdinova; Anna Kuptsova; Milyausha Sungatullina;
Alina Galieva; Timur Zefirov

Kazan (Volga Region) Federal University, Kazan, Russia

HCN channels regulate cardiac rate control altering the ac-
tivity of hyperpolarization activated currents (If). This study
performed comparative analysis of the influence of If block-
ade on the Langendorf-isolated heart of newborn and adult
rats.

Ex vivo experiments were done on white outbred newborn
rats without sympathetic innervation of the heart. Adult
animals with a formed system of autonomous regulation of
the heart were chosen as a control group. Isolated heart was
perfused in the installation of Langendorff (ADinstruments)
Krebs-Henseleit solution. The coronary flow (CF) and heart
rate (HR) were calculated along the curve. The signals were
recorded in a PowerLab system (ADinstruments) with the
help of LabChart Pro 8.0 software. ZD7288 (Sigma) at the
concentrations range of 107" to 107> mol/L has been used for
If current blockade. The data analyzed using Student's 7-test.
ZD7288 10~ mol/L decreased of newborn rats HR by 27%
(P < 0.05).ZD7288 1078 to 10~ mol/L caused multidirectional
effects of newborn rats HR. The If blocker 10~ mol/L reduced
CF of the newborn rats isolated heart by 10% (P < 0.01). Other
concentrations of the blocker did not influence of newborn rats
CF. In the control group ZD7288 10~ mol/L and 10~° mol/L
decreased HR by 25% (P <0.01), and 22% (P <0.01), re-
spectively. If blocker 10~ mol/L reduced CF of adult animals
by 21% (P <0.001). ZD7288 in concentrations of 1078 to
10~ mol/L did not change CF in adult animals.

If blockade affected newborn and adult rats isolated hearts
HR and CF. The dose-dependent effect of ZD7288 was dif-
ferent in newborn and adult animals.

Work supported by Program of Competitive Growth of KFU,
Russian Foundation for Basic Research and Government
of the Republic of Tatarstan Ne 18-44-160022, RFBR Ne
17-04-00071.

P105-T | The a2B-adrenoceptor selective
blockade influence on newborn rat myocardium
inotropy

Timur Zefirov; Luiza Khisamieva; Alina Galieva; Tatiana
Zefirova; Nafisa Ziyatdinova

Kazan (Volga Region) Federal University, Kazan, Russia

Previous studies showed a2-adrenergic receptors role in
various physiological functions in the regulation of the

cardiovascular system and central nervous system. All three
subtypes of a2-adrenergic receptors have been found in rats
cardiac tissue including right atrium and left ventricle. The
maximum expression of a2-adrenergic receptors in rats heart
noted in fetal cardiac tissue. The goal of the study was to
perform comparative analysis of a2B-adrenergic receptors
blockade influence with imyloxan hydrochloride on the in-
otropy of atrium and ventricle myocardium in newborn and
adult rats.

The rats were anesthetized with intraperitoneal injection of
urethane. Registration of isometric contraction of ventricular
and atrial myocardial strips rats was carried out on the MP-
150 installation (BIOPAC Systems). To block a2B—adr-
energic receptors, imyloxan hydrochloride was used in the
concentrations of 107 to 10~ mol/L.

All studied concentrations of imyloxan hydrochloride in-
duced negative effect on newborn rats atria and ventricular
contraction force. The blockade of a2B-adrenoreceptors in
all concentrations resulted in positive inotropic effect in the
adult rats atria and in the ventricles. The change of contrac-
tion force after a2B-adrenoreceptors blockade in the ventri-
cles was more pronounced than in the atria.

Thus, the effect of a2B-adrenoreceptors blockade with im-
yloxan hydrochloride depends on the animal age.

Work supported by Program of Competitive Growth of KFU,
Russian Foundation for Basic Research and Government
of the Republic of Tatarstan Ne 18-44-160022, RFBR Ne
17-04-00071.

P106-T | The influence of x1A-ARs inhibition
on the isolated heart chronotropy and coronary
flow

Timur Zefirov; Insaf Khabibrakhmanov; Alina Galieva;
Milyausha Sungatullina; Nafisa Ziyatdinova

Kazan (Volga Region) Federal University, Kazan, Russia

Alphal-adrenergic receptors (al-ARs) participate in many
adaptive processes. The important effect of stimulation of «l-
ARs is constriction of blood vessels and increase in arterial
blood pressure. al A and a1B subtypes of adrenoreceptors are
densely represented in the myocardium, while alD-ARs are
found in smooth muscle cells and coronary arteries. The role
of al-ARs in the regulation of the heart rthythm is confirmed
by previous studies, which showed that stimulation of al-ARs
with methoxamine decreases the HR of the 20-week-old rats
hearts. The goal of this study was to assess the effect of block-
ade of al A-ARs on isolated heart of 1- and 20-week-old rats.

The rats were anesthetized intraperitoneally with 25% ure-
thane (800 mg/kg body weight). The heart was perfused in the
Langendorf system (ADInstruments) with a Krebs-Henseleit
solution at 37°C and constant hydrostatic pressure of
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60-65 mm Hg. To blockade of alA-ARs, WB4101 (Sigma)
was used at a concentration of 107 mol/L. The coronary flow
(CF) and heart rate (HR) were calculated along the curve.
Statistical analysis was carried out with Student's #-test.

The selective antagonist of alA-ARs, WB4101 107 mol/L
decreased HR by 19% (P < 0.01) and induced an increase of
CF by 15% in 20-week-old rat hearts. Selective blockade of
al A-adrenoreceptors had no effect on the isolated heart of
1-week-old rats.

The results indicated that the functional activity of the alA-
ARs in the rats heart has significant age-related features.
Work supported by Program of Competitive Growth of KFU,
Russian Foundation for Basic Research and Government
of the Republic of Tatarstan Ne 18-44-160022, RFBR No
17-04-00071.

P107-T | Effect of sodium nitroprusside on the
rats myocardial contractility after NO-synthase
blockade

Timur Zefirov; Railya Zaripova; Julia Zefirova; Alina Galieva;

Nafisa Ziyatdinova

Kazan (Volga Region) Federal University, Kazan, Russia

Background: NO-synthases present in various cardiac
structures playing the important role in conduction of car-
diomyocytes and contractility of coronary vasculature. NO
production is regulated by NO-donors and several inhibitors
of NO-synthases, which can selectively affect certain cells
and tissues. Sodium nitroprusside (SNP) is a commonly use
NO donor.

Material and methods: Experiments were carried out on
random-bred albino rats. The contractile activity of myocar-
dium was examined in vitro in a PowerLab setup equipped
with a MLT 050/D Force Transducer (ADInstruments). The
contractility of the myocardium strips of the rats atria and
ventricles in the presence of the NO donor—sodium nitro-
prusside (SNP at a dose of 107 mol/L) and NOS inhibitor
L-NAME at a dose of 10 mg/kg was studied. We evaluated
the contractility of the atria and ventricular myocardium of
rats to NO donor sodium nitroprusside (SNP) at a dose of
107° mol/L, and effect of SNP after administration of NOS
inhibitor—L-NAME (10 mg/kg).

Results: In control group SNP increased the contractile
force (CF) of ventricular myocardial strips by 24.64 + 2.1%.
In control group SNP decreased the CF of atrial strips by
12 + 1.3%. In experimental group after inhibiting of NOS
with L-NAME, SNP increased CF of ventricular myocardial
strips and atrial stripes by 32.5% and 4% respectively.

WILEY-L**

Conclusions: SNP increased rat ventricular myocardial con-
tractility and decreased the CF of atrial strips. L-NAME af-
fected atrial contractile response to SNP.

Work supported by Program of Competitive Growth of KFU,
Russian Foundation for Basic Research and Government
of the Republic of Tatarstan Ne 18-44-160022, RFBR N
17-04-00071.

P108-T | Effects of ATP on action potentials in
the atrial and ventricular myocardium of the rat
heart during early postnatal ontogenesis

Alekcei Zverev; Tatiana Anikina; Alevtina Krylova; Ekaterina

Zvereva; Timur Zefirov

Kazan (Volga Region) Federal University, Kazan, Russia

Extracellular purines play major roles during embryogen-
esis, organogenesis, and postnatal development. Also, ATP
is a sympathetic is a cotransmitter. P2X-receptors on car-
diomyocytes sarcolemma are cation-selective ionic chan-
nels characterized by virtually equal permeability for Na+
and K+ ions and pronounced permeability for Ca2+ ions.
These channels open in response to micromolar concentra-
tion of extracellular ATP and are responsible for rapid cell
response to ATP. The research aim is to investigate dose-
dependent effects of the ATP on the parameters of electri-
cal activity right atrial and ventricular preparations of 7-,
21-, 100 day-old rats.

Methods: The study was carried out on 7-, 21-and 100-day
rats. Membrane potential (MP) and action potential (AP)
were recorded using glass microelectrodes. The stimulus
duration (1 ms) and repetition rate (5 Hz). Statistical signifi-
cance was assessed using Student's ¢ test.

Results: ATP at a concentration of 10~ mol/L did not
cause significant changes in MP and AP parameters in all
age groups of animals. ATP (107® to 107> mol/L) caused a
concentration-dependent change in the electrical activity of
the rats right atrium and ventricular myocardium. ATP (107*
to 107° mol/L) quickly reduced AP duration at 20, 50, 90%
of repolarization (APD20, 50, 90) at 7-, 21, 100-days rats.
The maximum effect APD20, 50, 90 on extracellular ATP
was observed in 7-day rats (10”7 mol/L), and in 21 day rats
(107 mol/L) (P < 0.05).

Conclusions: Our results indicate that purinoreceptors re-
duced the AP duration of the repolarization. The threshold
concentration of the ATP from 7 to 100 days old rises, in-
dicating a decrease in the density and sensitivity of purino-
receptors of cardiomyocytes to agonist. The effects of ATP
are most pronounced in rats 7 and 21-days age, which are
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characterized by the immaturity of sympathetic regulatory ef-
fects on the heart.

Acknowledgments: The reported study was funded by
Program of Competitive Growth of KFU.

P109-T | NPY regulates electrical activity
atrial and ventricle cardiomyocytes in postnatal
ontogenesis of rats

Alekcei Zverev; Tatiana Anikina; Nikita Iskakov; Ekaterina
Zvereva; Timur Zefirov

Kazan (Volga Region) Federal University, Kazan, Russia

Background: Neuropeptide Y (NPY) is released from
sympathetic neurons and exerts short-term effects on pre-
junctional nerve terminals and postjunctional cardiac ion
channels. NPY also exerts trophic effects on angiogenesis,
cardiac hypertrophy, autonomic signaling, cardiac ion chan-
nels, including effects on L-type Ca2+ and pacemaker chan-
nels. Results suggest a long-term influence of NPY to modify
the autonomic sensitivity of the heart and/or the ionic chan-
nels that are the target of NPY agonists. The research aim
is to investigate dose-dependent effects of the non-selective
NPY on the parameters of electrical activity of rat right atrial
and ventricular preparations.

Methods: The study was carried out on 7-, 21-and 100-day
rats. Membrane potential (MP) and action potential (AP)
were recorded using glass microelectrodes. The stimulus
duration (1 ms) and repetition rate (5 Hz). Statistical signifi-
cance was assessed using Student's ¢ test.

Results: NPY at a concentration of 10 mol/L did not cause
significant changes in MP and AP parameters in all age
groups of animals. NPY reduced AP duration at 20, 50, 90%
of repolarization (APD20, 50, 90) at 7-days rats at a concen-
tration of 107% and 107 mol/L. NPY reduced APD 50, 90 at
21-days rats at a concentration—107° and 107® mol/L and in
100-days rats—10~° mol/L (P <0.05).

Conclusions: Our results indicate that NPY-receptors
changes the AP duration of the repolarization. The thresh-
old concentration of the peptide from 7 to 100 days old rises,
indicating a decrease in the density and sensitivity of NPY
receptors of right atrial and ventricular cardiomyocytes to
agonist. The effects of NPY are most pronounced in rats 7
and 21-days age, which are characterized by the immaturity
of sympathetic regulatory effects on the heart.
Acknowledgments: The reported study was funded by
RFBR according to the research project Ne 18-34-00567 and
Program of Competitive Growth of KFU.

P110-T | The effect of blockade VIP-receptors
on myocardial contractility in rats

Alekcei Zverev; Tatiana Anikina; Nikolai Leonov; Ekaterina
Zvereva; Timur Zefirov

Kazan (Volga Region) Federal University, Kazan, Russia

Background: The 28-amino acids vasoactive intestinal pep-
tide (VIP) was initially isolated from the intestine and identi-
fied soon thereafter as a neuropeptide localized both in the
central and peripheral nervous system. VIP belongs to a fam-
ily of structurally related neuropeptides and hormones that
include secretin, glucagon and the closely related with pitui-
tary adenylate cyclase-activating polypeptide PACAP. VIP
is expressed by neurons in various brain areas, - and stored
and released from nerve fibers innervating numerous organs,
including heart, lung, thyroid, kidney, urogenital and gas-
trointestinal tracts. There are differences in the localization
of the three VIP/PACAP receptors. VPACI is expressed in
brain and in peripheral tissues such as liver, lung and intes-
tine. VPAC2 is expressed in the CNS and in a number of
peripheral tissues, including the heart, blood vessels, skeletal
muscle and others. PACI is present predominantly in brain,
in the adrenal medulla. The wide distribution of these recep-
tors indicates that VIP/PACAP affect many different targets,
both in the CNS and in the periphery. The research aim is to
investigate dose-dependent effects of the blockade of VIP/
PACAP receptors in the heart contraction.

Methods: Registration of isometric contraction of right
atrial preparations with their own rhythm was carried out
on a PowerLab device with a force sensor MLT 050/D
(ADInstruments).

Results: The non-selective antagonist of VIP-receptors
(107" mol/L) [Ac-Tyrl, D-Phe2]-VipAntagonist-GRF pro-
duced decrease in own rhythm frequency and myocardial con-
tractility (P < 0.05). VipAntagonist 10~ mol/L, 10™® mol/L
produced a biphasic effect: in first the increase (P < 0.05)
and then the decrease in own rhythm frequency and myocar-
dial contractility (P < 0.05). VipAntagonist-GRF 1077 mol/L
did not significantly affect the studied parameters.
Conclusions: Our results indicate that the blockade of VIP-
receptors causes significant changes of own rhythm fre-
quency and myocardium contractility.

Acknowledgments: The reported study was funded by
RFBR according to the research project Ne 18-34-00567 and
Program of Competitive Growth of KFU.
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bioimpedance (ViScan) in the determination of
visceral fat in lean, overweight and obese subjects

Clinical usefulness of abdominal
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Background: Visceral adipose tissue (VAT) has been shown
to be strongly associated with the development of obesity-
associated comorbidities. The measurement of VAT usually im-
plies the use of costly and time consuming imaging techniques
such as computed tomography (CT) or magnetic resonance im-
aging. The aim of the present study was to evaluate the accuracy
of the determination of VAT using abdominal bioimpedance
(BIA) with the ViScan device (TANITA AB 140) in compari-
son with CT.

Material and methods: We studied a cohort of 140 in-
dividuals (73 men/67 women) with BMI ranging from
17.7 to 50.4 kg/m2 to evaluate the accuracy of the ViScan
in comparison to CT to determine VAT. To further ana-
lyse ViScan's clinical usefulness we studied a second co-
hort (n =2849) studying cardiometabolic risk factors.
Furthermore, we analysed the ability of the ViScan to
measure changes in VAT after weight gain (n = 107) or
weight loss (n = 335).

Results: ViScan determines VAT with a good accuracy in
individuals with a CT-VAT lower than 200 cmz, and then
with lower precision with increasing body mass, exhibit-
ing a moderate-high correlation with CT-VAT (r =0.75,
P <0.001). Interestingly, VAT determination with the
ViScan exhibits better correlations with several car-
diometabolic risk factors such as glucose, triglycerides,
HDL-cholesterol and markers of liver steatosis than anthro-
pometric measurements such as BMI or waist circumfer-
ence. ViScan is able to detect VAT variations after body
weight changes.

Conclusions: Since the possibility of measuring VAT by
imaging techniques is not always available, abdominal BIA
represents a good alternative to estimate VAT, allowing the

identification of patients with increased VAT-related cardio-
metabolic risk.

Funding sources: Supported by grants PI16/01217,
PI17/02183 and P117/02188, ISCIII-FEDER and CIBEROBN,
Spain.
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on sodium-, calcium-, ironpolygalacturonate

Effective hepatoprotective agent based

Anna Khabibullina; Salima Minzanova; Daria Arkhipova; Evgene
Chekunkov; Lubov Mironova; Alexandra Vyshtakalyuk; Lily
Gumarova; Vasili Milyukov

Arbuzov Institute of Organic and Physical Chemistry, Frc Kazan
Scientific Center of Ras, Kazan, Russia

Background: The development of effective nontoxic drugs
for the liver treatment and recovery is actual problem. The
plant-derived polysaccharides including pectins acquire
greater importance for it solution. Previously water-soluble
metal complexes based on citrus pectin with biogenic macro-
and micromolecules (Fe and Ca) was synthesized and char-
acterized by modern physical chemical methods (NMR, IR,
DLS, AFM). In previous studies the toxicological safety of
sodium-, calcium-, ironpolygalacturonate (PG Na, Ca, Fe)
was shown (LD50 value was estimated greater than 5000 mg/
kg per os in rabbits) [1].

Material and methods: The present study reports in vivo
performance evaluation the action of PG Na, Ca, Fe in the
dose of 60 mg/kg during 10 days after administration of
hepatotropic carbon tetrachloride that caused the liver and
blood cells damage.

Results: PG Na, Ca, Fe administration to male rats leads to
full or part normalization studied parameters: body tempera-
ture in terminal stage of toxic damage is raised, liver mass
coefficient decreased, the square of damaged liver tissue de-
creased, the level of ferment activity (specified markers of
liver damage) decreased (aspartate aminotransferase—in 4.4
times and lactate dehydrogenase—in 2 times), the level of
alanine aminotransferase decreased as well. The results were
statistically significant at P < 0.05. PG Na, Ca, Fe normalizes
metabolic indicators after exposed toxic carbon tetrachloride.
Protein, glucose and cholesterol are increasing to the level of
physiological norm.

Conclusions: The hepatoprotective properties of PG Na, Ca,
Fe consisting in decrease of functional and structural liver
damages at toxic hepatite were demonstrated.

[1] Minzanova S.T., et al. Toxicology reports. 2018.
5:457-467.
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associated with an increased mortality risk in type
2 diabetes

Elevated parathyroid hormone is
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Background: Parathyroid hormone (PTH) is one of the main
regulators of calcium homeostasis. PTH levels are elevated
in primary hyperparathyroidism as well as with vitamin D
deficiency or chronic kidney disease. The association of in-
creased PTH levels with all-cause mortality in high-risk pa-
tients is unclear.

Material and methods: We therefore investigated the im-
pact of serum PTH on mortality risk in a large series of 939
patients undergoing coronary angiography for the evalu-
ation of established or suspected coronary artery disease
(CAD), including 244 patients with type 2 diabetes (T2DM).
Prospectively, deaths were recorded over a mean follow-up
period of 6.2 years.

Results: PTH at baseline was inversely associated with
eGFR (rho = —0.228; P < 0.001) and 25-hydroxy-vitamin
D (rho = —0.243; P < 0.001) and was positively associated
with age (tho =0.122; P < 0.001) and BMI (rho = 0.099,
P =0.002). Prospectively, elevated PTH was not signifi-
cantly associated with an increased mortality risk in the total
study cohort (standardized HR 1.30 [0.96-1.76]; P = 0.092).
However, subgroup analysis with respect to T2DM showed
a highly significant association of PTH with mortality in
patients with T2DM (HR 2.32 [1.37-3.95]; P = 0.002), but
no association of PTH with mortality in non-diabetic sub-
jects (HR 1.04 [0.82-1.32]; P = 0.766). An interaction term
T2DM x PTH was significant (P = 0.006), indicating a sig-
nificantly stronger influence of PTH on mortality risk in pa-
tients with diabetes than in individuals without T2DM. The
impact of PTH on mortality risk in patients with T2DM re-
mained significant after adjustment for age, gender, and BMI
(HR 2.30 [1.34-3.93]; P = 0.002) as well as after additional
adjustment for smoking, kidney function, baseline vitamin

D and angiographically determined baseline CAD (HR 1.91
[1.07-3.40]; P = 0.029).

Conclusion: We conclude that elevated PTH levels are a
strong and independent predictor of all-cause mortality in pa-

tients with T2DM.
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Introduction: The hepatic extracellular matrix (ECM) re-
modelling during fibrosis in non-alcoholic fatty liver disease
(NAFLD) involves the synthesis, secretion and degradation
of different matrix components, including tenascin C (TNC).
The aim of the present study was to analyze the influence of
inducible nitric oxide synthase (iNOS) gene deletion on in-
flammation and ECM remodelling in the liver of ob/ob mice
given that a functional relationship between leptin and iNOS
has been defined.

Methods: The expression of molecules involved in liver in-
flammation and ECM remodelling were analyzed in double
knockout (DBKO) mice simultaneously lacking the ob and
the iNOS genes. Moreover, the effect of leptin replacement
was analyzed in control, leptin-treated (1 mg/kg/d) and pair-
fed ob/ob mice, and compared to wild types (n = 50).
Results: The absence of the ob gene increased (P < 0.01)
liver inflammation and fibrosis. As expected, leptin ad-
ministration corrected the obese phenotype of ob/ob mice,
whereas the simultaneous absence of both iNOS and leptin
improved insulin sensitivity, liver inflammation and fibro-
genesis, as evidenced by lower macrophage infiltration and
collagen deposition, as well as the downregulation of im-
portant proinflammatory and profibrogenic genes including
Tnf (P < 0.05), Emrl (P < 0.01), Hifla (P < 0.01), Collal
(P <0.01), Col6al (P <0.01), Col6a3 (P <0.01), Sppl
(P <0.01), Cd44 (P < 0.01) and Tnc (P < 0.05). Circulating
TNC levels were also decreased (P < 0.05). Moreover, leptin
upregulated (P < 0.05) TNC expression and release via NO-
dependent mechanisms in AML12 hepatic cells.
Conclusion: Ablation of iNOS improved hepatic inflamma-
tion and ECM remodelling-related genes of ob/ob mice by
decreasing fibrosis and metabolic dysfunction. The synthesis
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and release of profibrogenic and proinflammatory TNC de-
pend on iNOS activation induced by leptin, suggesting an
important role of this alarmin in the development of hepatic
inflammation and fibrosis in the obese state.

Funding sources: This work was supported by the Instituto
de Salud Carlos III and fondos FEDER (PI16/00221,
PI16/01217, PI17/02183 and PI17/02188) and by the
Department of Health of Gobierno de Navarra (61/2014).
CIBER de Fisiopatologia de la Obesidad y Nutricidon
(CIBEROBN) is an initiative of the Instituto de Salud Carlos
III, Spain

P118-T | Vascular ATP-sensitive potassium
channels as a site of action for P1075 in patients
with and without type 2 diabetes mellitus
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Background: It is known that ATP-sensitive potassium
channels (K-ATP) play important role in regulation of vascu-
lar tone and glucose homeostasis. Under psychological con-
ditions, relaxation of blood vessels is highly correlated with
the intact endothelium and the activity of K-ATP in vascular
smooth muscle. However, long-term presence of type 2 dia-
betes mellitus (T2DM) causes significant endothelial injury
and attenuation in blood vessel response to different vaso-
active compounds. As disease progresses, morphological
changes of blood vessels and decreased activity of vascular
smooth muscle K-ATP lead to functional changes and many
of patients with T2DM eventually become candidates for
coronary artery bypass grafts (CABG) surgery. The objective
of our study was to investigate difference between relaxation
of human saphenous vein (HSV) obtained from patients with
and without T2DM, induced by P1075, a selective K-ATP
channels opener.

Material and methods: Samples of HSV (without en-
dothelium) were taken after coronary arteries bypass
grafting (CABG) of patients with and without T2DM.
After mounting in system for isolated organs isometric
tension was recorded. P1075 (1-100 pmol/L) was used
for relaxation of HSV precontracted with phenylephrine
(0.1 mmol/L).

Results: P1075 had similar relaxant effectin groups of patients
without (EC50 = 1.1 pmol/L) and with (EC50 = 1.4 pmol/L)

WILEY-L**

T2DM, showing no statistically significant difference. A
highly selective K-ATP channels blocker, glibenclamide
(10 pmol/L) potently antagonized the effect of P1075 in
HSV from patients without (EC50 = 0.24 mmol/L) or with
(EC50 = 0.28 mmol/L) T2DM (P < 0.05, both).
Conclusions: In a both experimental models P1075 caused
comparable relaxation of HSV obtained from patients with-
out/with T2DM. It seems that glibenclamide-sensitive K-
ATP channels are involved in the vasodilatation of HSV
induced by P1075.

P119-T |
hemostasis in acute pancreatitis patients

Crosstalk between inflammation and

Serhii Chuklin; Serge Chooklin; Genadii Shershen

Lviv Regional Clinical Hospital, Lviv, Ukraine

Background: Mortality in severe acute pancreatitis
(SAP) remains high, despite advances in intensive care
and surgical treatment. Processes of inflammation and
coagulation are enhanced each other and played the
important role in the pathogenesis of severe forms of
pancreatitis.

Materials and methods: The work is a comprehensive study,
which assessed the features of the inflammatory process and
hemostasis in 98 patients with moderately severe acute pan-
creatitis (MSAP) and 57—SAP.

Results: Changes in hemostasis in patients with MSAP and
SAP could be described as acquired thrombophilia, charac-
terized by primary activation of hemocoagulation factors,
deficiency of natural anticoagulants and fibrinolytics, and
activation of intercellular interaction. It was determined
that hypercoagulable factors in the blood of patients with
AP enhanced the effect of each other. Proinflammatory fac-
tors also stimulated, as a rule, the synthesis of each other
and suppressed the production of antiinflammatory. Using
discriminant analysis, it was found that in the development
of renal failure the leading role is played by a decrease in
AT III activity and high concentrations of IL-6 and TNF-
o, pulmonary dysfunction—a high soluble fibrin-monomer
complexes (SFMC) and lengthening of thrombin time (TT),
cardiovascular failure—an increase percentage of activated
platelets, inhibition of fibrinolysis, lengthening of TT.
According to the ROC curve, the sensitivity of determina-
tion of SFMC for prediction of pulmonary dysfunction in
patients with AP was 86.2%, and the specificity was 83.8%,
with positive and negative predictive values of 80.65% and
88.57%, respectively (cut-off level 137.50 mg/L). The sen-
sitivity of determining IL-6 for predicting renal dysfunction
was 76%, and specificity—78% (cut-off level 111.30 pg/mL)
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with positive and negative predictive values of 67.86% and
84.21%, respectively.

Conclusion: The mechanism of the organ dysfunction fol-
lowing acute necrotizing pancreatitis is complicated. The in-
flammatory cascades and hypercoagulative state are initiated
this pathological process.

P120-T |
are associated to colon cancer development by
promoting adipose tissue inflammation

Increased levels of IL.-32a in obesity

Victoria Catalanl; Javier Gomez—Ambrosil; Amaia Rodriguezl;
Beatriz Ramirezl; Victor Ortegal; Jose Luis HernandeZ-Lizoainz;
Jorge Baixauli3; Sara Becerrill; Fernando Rotellarz; Victor
Valenti’; Rafael Moncada*; Camilo Silva®; Javier Salvador’; Gema
Fruhbeck®

'Metabolic Research Laboratory, Clinica Universidad de Navarra,
CIBEROBN, Instituto de Salud Carlos 111, Obesity and Adipobiology
Group, IdiSNA, Pamplona, Spain; 2Department of Surgery, Clinica
Universidad de Navarra, Pamplona, Spain; 3Deparlment of
Endocrinology & Nutrition, Clinica Universidad de Navarra, Pamplona,
Spain; 4Department of Anesthesia, Clinica Universidad de Navarra,
Pamplona, Spain

Introduction: Adipose tissue inflammation is an important
mechanism whereby obesity promotes colon cancer (CC)
risk and progression. Interleukin (IL)-32 has been proposed
as an important inflammatory and remodelling factor in obe-
sity and has been also related to CC development. Our aim
was to analyze whether obesity can influence the circulating
and expression levels of IL-32a in patients with CC, thereby
promoting a microenvironment favourable for tumor growth.
Moreover, we evaluated the role of IL-32 in inflammation in
human CC cells.

Methods: Visceral adipose tissue (VAT) gene and protein
expression levels as well as circulating concentrations of
IL-32a were analysed in 84 subjects (27 lean and 57 obese)
further subclassified in 49 without CC and 35 with CC. The
effect of IL-32a on the expression levels of inflammation
and ECM remodelling related-genes in HT29 cells was also
explored.

Results: We show that obesity (P =0.009) and CC
(P =0.026) increase circulating concentrations of IL-32a.
Gene (P < 0.05) and protein (P < 0.01) expression levels
of IL-32a were upregulated in obese patients with CC com-
pared with obese patients without CC. Inflammation-related
factors and hypoxia significantly enhanced (P < 0.01) the
expression of IL32A expression in human HT29 cells. The
treatment of CC cells with IL-32a significantly enhanced the
mRNA levels of the inflammatory factors TNF (P < 0.01),
CCL2 (P < 0.05) and IL8 (P < 0.05). We also found a strong

upregulation (P < 0.001) of the ECM remodelling genes
SPP1 and MMP9 after IL-32a treatment in HT29 cells. A
significant increase (P < 0.05) in CC cells stimulated with
the adipocyte-conditioned medium obtained from obese vol-
unteers was observed.

Conclusion: The upregulated levels of IL.-32 in patients with
obesity and CC as well as its capacity to upregulate pro-
inflammatory and ECM remodelling genes suggest the in-
volvement of IL-32 in the development of obesity-associated
CC.

No conflict of interest

Funding: FIS-FEDER, ISCIII (PI16/01217, PI17/02188 and
PI17/02183) and CIBEROBN, Spain.

P121-T | The contractile activity of resected
colon preparations of patients with chronic
constipation

Ilnar Shaidullov'; Marat Shafigullin'; Kirill Sakulin®; Oleg
Karpukhin?; Guzel Sitdikova'

]Kazan Federal University, Kazan, Russia; zKazan State Medical
University, Kazan, Russia

Background: Chronic constipation (CC) is a prevalent,
heterogeneous pathologies of gastrointestinal system, the
frequency of which increases with age. Etiology is of CC re-
mains poorly understood and is most likely multifactorial and
may include a sedentary lifestyle, the use of harmful prod-
ucts, unfavorable environmental conditions and failure of gut
motor function. As a consequence the accumulation of feces,
severe pain and endotoxicosis caused by increased perme-
ability of the intestinal barrier are observed. The aim of this
study was to characterize spontaneous and carbachol-evoked
contractions of colonic strips from CC patients.

Materials and methods: The colonic tissue samples were
obtained from patients undergoing colectomy for CC and
patients undergoing colorectal surgery for gut diseases not
associated with disorders of motor function (control group).
Contractile activity of the colon stripes was analyzed under
isometric conditions using Biopac (USA).

Results: The colon segments had spontaneous activity
of varying intensity in both group. In some preparations,
spontaneous contractile activity was not recorded. KCl
(70 mmol/L) and carbachol, agonist of muscarinic cholin-
ergic receptors at concentrations of 0.01, 0.1, 1, 10, 100,
200 pmol/L, were used to induce the contraction of the co-
lonic segments. The cumulative addition of carbachol at
concentrations of 1-200 pmol/L led to a dose-dependent
increase in the amplitude of contractions. The compari-
son of dose-dependent curves in control and CC groups
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revealed the higher sensitivity of muscles from CC group
to carbachol.

Conclusion: Our results suggested that both the longi-
tudinal and circle muscles of the colon from CC patients
were more sensitive in carbachol and KCI indicating on
the preserved motor functions of smooth muscle cells.
Hypersensitivity to cholinergic stimulation apparently may
be explained by the development of a secondary denerva-
tion syndrome, which is consistent with anomalies of intra-
mural plexuses.

This study was supported by Program of Competitive Growth
of KFU.

P122-T | The effects of short-chain fatty acids
on spontaneous colon motility of mice with irritable
bowel syndrome

IInar Shaidullov; Dina Sorokina; Marat Shafigullin; Victor
Atolagbe; Farit Sitdikov; Guzel Sitdikova

Kazan Federal University, Kazan, Russia

Background: Irritable bowel syndrome (IBS) is one of the
most common functional gastrointestinal disorders defined
as a variable combination of chronic or recurrent gastroin-
testinal symptoms without any structural or biochemical ab-
normalities. Recently, it was suggested that alterations in the
gut microbiota, leading to abnormal intestinal fermentation
of short-chain fatty acids (SCFAs) may impact in IBS patho-
genesis through effects on intestinal secretion and motility.
However, the mechanisms of SCFAs action on the colonic
motility are not fully elucidated. In this study, we investi-
gated SCFAs effects on mouse colon motility in control and
IBS.

Materials and methods: Experiments were performed on
mice randomly assigned to either a control or a model group.
IBS was induced by intracolonic infusion of 1% acetic acid
in saline. The motility of isolated colon segments was studies
under isometric conditions in the organ bath setup (Biopac,
USA).

Results: Sodium acetate, sodium propionate and butyrate
were added cumulatively to the bath in concentrations 0.5, 1,
5, 10 and 30 mmol/L. 0.5 and 1 mmol/L SCFAs did not in-
duce significant changes in the parameters of contractile ac-
tivity. At 10 mmol/L. SCFAs demonstrated inhibitory effects
and at 30 mmol/L induced a complete blockade on spontane-
ous contractile activity in the control group. However, in the
IBS group the colon segments were less sensitive to inhibi-
tory action of SCFAs.

Conclusion: Thus, we have shown that SCFAs have different
effects on colon motility in normal and pathological condi-
tions. It was suggested that in normal conditions SCFAs can

modulate the contractile activity of the intestine by regulat-
ing tonus, frequency and amplitude of contractions. The im-
paired sensitivity of colon to SCFAs in IBS may play role in
disease pathogenesis.

This study was supported by Program of Competitive Growth
of KFU and RFBR and the Government of the Republic of
Tatarstan Ne18-415-160005.

P123-T | Cholecalciferol supplementation for
regulation of cholesterol level in PCOS

Cedomir Ustevi¢'; Marko Stojanovic’2; Goran Tanackovi¢®

!General Hospital Arandjelovac, Arandjelovac, Serbia; 2Departmem‘ of
Pharmacology, Clinical Pharmacology and Toxicology, Medical Faculty,
University of Belgrade, Belgrade, Serbia

Background: Polycystic ovary syndrome (PCOS) is one
of the most common gynecological endocrine diseases in
women of reproductive age. Women with PCOS are more
likely to develop vitamin D deficiency. Several studies in-
vestigated the relationship between serum vitamin D level
and LDL-C blood level in woman with PCOS. The results
of those clinical trials are controversial, with studies that
favored vitamin D effects, oppositely to the others that did
not confirm potential LDL-c reduction effect of vitamin
D. The aim of this meta-analysis was to investigate the
influence of vitamin D supplementation on LDL-C blood
level.

Methods: A systematical search of PubMed, Cochrane
Library, Web of Science, and Scopus databases were per-
formed for randomized clinical trials considering vitamin D
supplementation and LDL-c level reduction, until December,
2018. Random effect model was applied to calculate pooled
overall effects.

Results: The results of this meta-analysis demonstrated
that vitamin D supplementation failed to significantly re-
duced LDL-C blood level (WMD = 1.90; 95% CI = —2.20
to 6.00; P = 0.36). The significant heterogeneity was de-
tected (Tau2 = 14.33; Chi2 =16.83; df=8; P =0.03;
12 = 52%). Funnel plot didn't indicate the presence of pub-
lication bias.

Conclusion: In conclusion, vitamin D supplementation can-
not reduce the LDL-c level, and therefore we can propose
that it can't reduce cardiovascular risk in woman with PCOS.
The effect of vitamin D on other cardiovascular risk factors
should be investigated.

Key-words: Polycystic ovary syndrome, vitamin D, LDL-C
blood level, Meta-analysis
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atherosclerotic lipidic markers in fatty liver disease
patients: perspectives from the ETN ‘FOIE GRAS’

Low physical activity increasing

Emilio Molina—Molinal; Marilena D'Ambrosiol; Harshitha

Shanmugaml; Enrica Settimol; Leonilde Bonfratel’z; Piero
Portincasa'
]Department of Biomedical Sciences and Human Oncology, University of

Bari ‘Aldo Moro’, Bari, Italy; ’Division of Geriatrics and Gerontology,
Hospital “Miulli”, Acquaviva delle Fonti, Italy

Background: Non-alcoholic fatty liver disease (NAFLD)
is a dysmetabolic condition affecting ~25% of adults, ris-
ing atherosclerotic markers such as intima-media thickness
(IMT) and epicardial fat (EF). An active lifestyle, including
moderate-high physical activity, decreases its progression.
We aimed to assess the impact of physical activity in ath-
erosclerotic markers of adult NAFLD patients and young
healthy subjects from Apulia, Italy.

Material and methods: Fifty NAFLD adults from a gastroin-
testinal clinic (M:F = 30:20; mean age 45 + 1.6 years; range
21-66; 54% obese) were gender-matched with younger con-
trols (M:F =25:25; mean age 28 + 1.3 years; range 20-62).
Liver steatosis, IMT and EF were assessed ultrasonographi-
cally (Noblus® Hitachi, 3.5, 7.5 MHz Probe, Italy; score O-
3). Levels of physical activity were reported by Metabolic
Equivalent Tasks (METs; IMET = 3.5 mL/kg/min of oxygen
consumption or 1.5 kcal/kg/h), using the International Physical
Activity Questionnaire (‘IPAQ’, Minetto et al. 2018).
Results: NAFLD patients (mean liver steatosis: 1.6) were
heavier than controls (95.5 + 2.7 vs 64.1 + 1.8 kg; BMI:
322+ 0.9 vs 22.4 + 0.6 kg/m?, respectively; P < 0.0001
for both). Both IMT and EF were thicker in patients
than controls (1.0 +0.1 vs 0.6 + 0.0 mm and 8.1 + 0.4
vs 4.5+ 0.2 mm, respectively; P < 0.0001 for both).
Patients with abnormal IMT (>1.0 mm) and abnormal EF
(>5.0 mm) were 34% (n = 17), whereas 92% (n = 46) pre-
sented abnormal EF. None of the controls had abnormal
IMT, but 44% (n = 22) had slightly increased EF. Patients
were more sedentary (>900 METs/week) than controls
(58% vs 18%, respectively; P = 0.001). Both groups pre-
ferred light physical activity (3.0 METs; 83% overall),
with controls exercising longer at this intensity than pa-
tients (1310 £ 147 vs 579 + 127 METs/week, respec-
tively; P < 0.0001).

Conclusion: An increased risk for atherosclerosis in NAFLD
patient is rising in Southern Italy. Physical activity remains
low, worsening the fatty liver condition, regardless of healthy
lifestyle indications from physicians.

Funding sources, if any: EMM, HS and GDB are recipients
of a FOIE GRAS Early Research Training Grant, funded by
the MSCA H2020, number 722619.

P125-T |
in subjects with limited hepatic function: The B
Methacetin Breath Test for hepatocyte microsomal
performance

Dynamic assessment of liver function

Emilio Molina-Molina'; Harshitha Shanmugaml; Getachew Debas

Belew?; Ignazio Grattagliano®; Piero Portincasa'

Clinica Medica “A. Murri”, Department of Biomedical Sciences &
Human Oncology, University of Bari Medical School, Bari, Italy;
2UcC-Biotech, Centre for Neuroscience and Cell Biology, University
of Coimbra, Cantanhede, Portugal; ltalian College of General
Practitioners, Florence, Italy

Background: Liver steatosis is an emerging health prob-
lem worldwide due to the rising prevalence of obesity and
metabolic syndrome. NAFLD is a predisposing condition
to the necro-inflammatory steatohepatitis (NASH), liver
fibrosis, cirrhosis and hepatocellular carcinoma. The
non-invasive assessment of liver function in NAFLD pa-
tients may improve defining prognosis and management.
Material and methods: Twenty-three subjects with limited
hepatic function (LHF, M:F = 15:8, age 45 + 2.4 years, BMI:
316+ 1.1 kg/mz, 57% obese) and 16 controls (M:F = 7:9, age
30 + 2.9 years, BMI: 23.0 + 1.1 kg/mz) were enrolled. Liver
steatosis by ultrasonography (Noblus Hitachi, Japan; score 0-3)
and liver fibrosis by ARFI (Acoustic Radiation Force Impulse
by GE Healthcare, USA; score FO-F4) were assessed. Liver
blood flow and hepatocyte microsomal function were measured
by 13C-methacetin breath test. 13CO, production in expired air
was measured by Helifan IR-Mass spectrometer (AB Analitica,
Italy) comparing delta-over-baseline (DOB, 15 and 30 min-
utes), and complete percent dose recovery (CPDR, 30 minutes).
Results: In LHF subjects, liver steatosis degree was S1, S2 and
S3 (70%, 22% and 8% respectively) and liver fibrosis degree was
FO,F1,F2, F3 and F4 (52%, 13%, 22%, 4% and 8% respectively).
Steato-fibrosis was present in 48% of LHF subjects. Portal de-
livery of substrate (DOBI15’ < 14.5) was delayed in 57% of
LHF subjects (6/13 with steato-fibrosis), showing a trend when
compared to controls (P = 0.051). Only 19% of controls had a
delayed response in DOB15’, and only four LHF subjects (17%)
presented defective microsomal function (CPDR30’ < 8.1).
Conclusion: In overweight-obese subjects with mild stea-
tosis, hepatocyte microsomal function was related to portal
blood flow and tended to correlate inversely with fibrosis,
indicating decreased liver function, reduced portal flow and
decreased substrate extraction/metabolization. Functional
breath tests might provide additional about the microsomal
functionality of the liver.

Funding sources, if any: EMM, HS and GDB are recipients
of FOIE GRAS Training Grant, a MSCA-H2020 ETN, num-
ber 722619.
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reflect NETs generation

Accumulating activated platelets and
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P127-T |
pulmonary lymphatics function together to prepare
the lung for inflation at birth

Fetal breathing movements and

Norma Maugeril’z; Annalisa Capobiancol; Valentina Cantil;
Giuseppe Ramirez’; Patrizia Rovere Querini"*%; Enrica P.
Bozzolo'; Angelo A. Manfredi'?

ISan Raffaele Scientific Institute, Milano, Italy; *Vita-Salute San
Raffaele University, Milano, Italia

Activated platelets express phagocytic tags on their mem-
brane which restrict their hemostatic and inflammatory
potential. Uncleared platelets generate microparticles
(PDuPs) that express HMGBI1. Membrane-associated
HMGBI1 acts on neutrophils influencing their metabolism,
extending their survival and prompting the Neutrophil
Extracellular Traps (NETs) formation, which in turn con-
tribute to tissue inflammation and injury in diseases where
the phagocytic clearance is jeopardized, such as systemic
lupus erythematosus (SLE).

The internalization of platelets by neutrophils, counts of ac-
tivated platelets and of PDuPs expressing HMGB1 and the
concentration of plasma NETs plasma were analyzed in
95 patients with systemic diseases, such as SLE, systemic
sclerosis (SSc), granulomatosis with polyangiitis (GPA)
and rheumatoid arthritis (RA) and 30 age- and sex-matched
healthy subjects. The effect of phagocytosis on NETs for-
mation was verified in vitro. The results were confirmed by
verifying NETs formation after in vivo infusion of PDuPs in
immune deficient NSG mice.

Activated platelets and PDuPs were significantly more
abundant in the blood of patients with SLE, with SSc
and with GPA compared with patients with RA or with
healthy controls. Accumulation of PDuPs in the blood
was inversely correlated with the detection of intracellular
platelet in neutrophils. The plasma concentration of NETs
byproducts was significantly higher in patients in which
activated platelets and PDuPs accumulated. Purified neu-
trophils lose upon phagocytosis of particulate substrates
the ability to generate NETS in vitro when challenged with
standard agonists (IL-8, HMGB1). PDuPs injected in NSG
mice effectively trigger the formation of NETs in NSG
mice.

The array of signals associated to and released by activated
platelets influence both locally and systemically the thresh-
old of NET generation in patients with systemic autoimmune
diseases. Further studies are needed to determine if and how
this pathway is in these patients involved in the persistence of
vascular inflammation and in the associated tissue damage.

Kitti Ajtaxl’z; Judit Andrékal’z; Mark L. Kahn3; Josef Penninger4;
Zoltan Jakus"?

ISemmelweis University School of Medicine, Budapest, Hungary; 2MTA-
SE “Lendiilet” Lymphatic Physiology Research Group of the Hungarian
Academy of Sciences and the Semmelweis University, Budapest,
Hungary; ‘?University of Pennsylvania, Perelman School of Medicine,
Philadelphia, PA, USA; Institute of Molecular Biotechnology of the
Austrian Academy of Sciences, Vienna, Austria

Embryonic lungs must be inflated immediately after birth to
establish respiration. In addition to pulmonary surfactant, re-
cently we have revealed lymphatic function as a previously
unknown mechanical regulator of prenatal lung compliance
that prepares the embryonic lung for inflation at birth. It is
well-documented that the late gestation embryo performs
episodic breathing-like movements called as fetal breath-
ing movements (FBMs), but the physiological importance of
these events is not clear. In our current study we aimed to
define the physiological role of FBMs in preparation for air
inflation.

Clle/ K embryos were used because these embryos during
late gestation develop progressive loss of spinal motor neu-
rons associated with axonal degeneration and denervation of
neuromuscular junctions serving as an ideal genetic model to
test the possible role of FBMs. Paraffin based histology was
performed followed by HE and immunostaining against lung
developmental and lymphatic markers. Lymphatic function
was assessed by injecting fluorescently labeled macromol-
ecules into the developing lung of Clpl KK
control.

We demonstrated that Clpl newborns show impaired motor
function resulting in fatal respiratory failure after birth. Next,
we characterized the development of the embryonic lung
before air inflation. The alveolar septae are thicker, and the
alveolar area is reduced in late gestation embryos lacking
FBMs, while the lack of FBMs does not influence molecular
lung development. Importantly, pulmonary lymphatic ves-
sels appear to be dilated and the prenatal pulmonary lym-
phatic function is impaired in embryos lacking FBMs.

Our results have revealed the previously unrecognized role of
FBMs in prenatal lung expansion, suggesting that FBMs and
prenatal pulmonary lymphatics function together to prepare
the developing lung for inflation and gas exchange at birth.
Stimulating FBMs during late gestation might be an effec-
tive way to reduce the risk of the development of neonatal
respiratory failure.

and littermate
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in patients with allergy to Birch pollen and oral
allergy syndrome (OAS)

Sensitization to allergocomponents

Ekaterina Proninal; Irina Reshetnikoval’z; Elena Agafonova2'3;

Gulfiya Gatinaz; Alsu Abdrahmanova'
'Kazan Federal University, Kazan, Russia; Kazan Scientific Research

Institute of Epidemiology and Microbiology, Kazan, Russia; 3Kazan
State Medical University, Kazan, Russia

Background: The similarity of the birch pollen and pro-
teins of vegetables and fruit leads to development of cross-
reactivity to plant-origin food proteins and OAS and requires
the creation of innovative diagnostic algorithms.

Material and methods: 48 patients with allergic rhinitis,
bronchial asthma and OAS were examined (patient's history,
skin testing). Birch pollen allergocomponents rBet v1, rBet
v2; rBet v4, rPhl p1, rPhl p 5b, rPhl p7, rPhl p12 were evalu-
ated by ImmunoCAP Phadia IDM. Food panel included test
with extracts F49, F31, F14, F35, F9, F33, F95 (n = 28) and
allergocomponents (PR10) Mal d1, Gly m4, Dau cl, Pru arl
(n = 20).

Results: Sensitization to rBet v1 was detected in 97.9%, to
rBet v2, rBet v4 in 13.3%. Increased level of ASIgE was de-
tected for F49—61; F31—36; F14—58; F35—33; F9—4;
F33—11; F95—61; Mal d1—385, Gly m4—65, Dau c1—60,
Pru arl—60%. Coincidence of lab results with patient's
history was for F49—33.5; Mal d1—42.5; Gly m4—15.9;
F35—6.8; F33—4.2%. Sensitization to >2 foods was de-
tected for patients with a positive level of ASIgE together
to PR10 and profilines (84%, P < 0.05). Mono-sensitization
to food was more often in patients showed increased level of
ASIgE to rBet v1 or rBet v2, rBet v4 (P < 0.05).
Conclusion: Use the individual diagnostic panels with the
most significant components and extracts of food allergens
and working out standardized panels according to local fea-
tures will be effective for diagnosis OAS in patients with
birch pollen allergy.

Work supported by Program of Competitive Growth of KFU.

P129-T | Importance of immunological tests for
prevention latex allergy in healthcare workers

Ekaterina Proninal; Railya Garipova1’3; Irina Reshetnikoval’z;
Alsu Abdrahmanova'

'Kazan Federal University, Kazan, Russia; ’Kazan Scientific Research
Institute of Epidemiology and Microbiology, Kazan, Russia; ’Kazan
State Medical University, Kazan, Russia

Background: Work in healthcare service, associated with
contact to latex products, is a risk factor for developing latex
allergy (LA).

Material and methods: Values of total (normal—up to
100 UE/mL) and specific (to latex; normal—up to 0.35 UE/
mL) serum IgE were determined in 120 healthcare workers
with suspected LA.

Results: Increased level of specific IgE was detected in 57
subjects (47.5%). Values of specific IgE >0.5 UE/mL were
detected in subjects with average age 35.5 years and profes-
sional experience of 9 years. There was a tendency to increas-
ing values of total IgE in subjects with high level (>0.5 UE/
mL) of specific IgE to latex.

Topical skin symptoms were determined in subjects with
values of specific IgE 0.35-0.5 UE/mL. Rhinitis and con-
junctivitis together with skin symptoms were determined
in subjects with values of specific IgE over 0.5 UE/mL.
Subjects with normal values of specific IgE showed atopic
history less often compared to subjects with increased values
of specific IgE to latex.

Relative risk (RR) for increased specific IgE level in subjects
with atopic history was 2.53 (95% CI 1.63-3.94; P < 0.001)
and OR = 5.51 (95% C12.52-12.05; P < 0.001); EF = 60.5%.
These data indicate a high risk of professional reason for LA
in subjects with atopic history.

Conclusion: Latex allergy in healthcare workers manifested
by skin symptoms and systemic reactions. LA is a most
common allergy in healthcare workers with average age
35.5 years and professional experience of 9 years with atopic
history (confirmed by high level of total serum IgE; r = 0.42,
P =0.018). These data can be important for medical exper-
tise before applying for a job in healthcare service.

Work supported by Program of Competitive Growth of KFU.

P130-T |
molecule-1 (KIM-1) and neutrophil gelatinase-
associated lipocalin (NGAL) in patients with
chronic kidney disease

Examination of kidney injury

Bojan Stopiél; Branislava Medi¢ Brkiéz; Marko Stojanoviéz;
Katarina Savié Vujovic’z; 2eljko Davidovi¢'; Nada Dimkovi¢'
IClinical Department For Renal Disease, Zvezdara University Medical
Center, Belgrade, Serbia; 2Departmemf of Pharmacology, Clinical
Pharmacology and Toxicology, Faculty of Medicine, University of
Belgrade, Belgrade, Serbia

Background: Markers of acute kidney injury such as kid-
ney injury molecule-1 (KIM-1) and neutrophil gelatinase-
associated lipocalin (NGAL) can also be biomarkers for
diagnosis and prediction of the progression of chronic kidney
disease (CKD). CKD patients has high morbidity and mortal-
ity, so further investigation of the renal function biomarkers
is necessary for the timely diagnosis and prediction of renal
impairment.
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Material and methods: This study included 72 patients with
CKD of the calculated glomerular filtration ratio (eGFR)
below 60 mL/min, arranged in four stages of the disease,
depending on the level of renal damage (stage IIla- eGFR
45-59 mL/min, stage IIIb—eGFR-30-44 mL/min, stage
IV- eGFR 15-29 mL/min, stage V hemodialysis-HD eGFR
<15 mL/min). KIM-1 was determined in serum of subjects,
while the NGAL was determined in urine.

Results: The KIM-1 values were lower in patients with
stage IV of the renal disease compared with the control
healthy group (P < 0.001) and with moderate renal im-
pairment groups (CKD IIla vs CKD IV P < 0.001; CKD
IIIb vs CKD IV P < 0.05). A higher value of KIM-1 was
measured in hemodialysis patients compared to the CKD
stage IV patients (P < 0.001). The values of NGAL in he-
modialysis patients were far lower than the control group
of healthy and other stages of renal disease (P < 0.001).
A low positive correlation between NGAL and creatinine
clearance (P < 0.01; coefficient of correlation 0.42) and
low negative correlation of NGAL with creatinine and urea
serum levels was observed.

Conclusion: No major difference in NGAL values was ob-
served between healthy and CKD stages Illa, IIIb, and IV.
With worsening of renal function, lower values of NGAL
were measured. Further investigation of KIM-1 as a potential
marker of the terminal stage of CKD is necessary, consider-
ing its higher values in the group of dialysis patients.

P131-T | Analysis of arrhythmic patterns by the
statistics of reoccurrence times between consecutive
ventricular arrhythmic complexes

Oleg Markelov'; Svetlana Pyko"%; Mikhail Bogachev'

Saint Petersburg Electrotechnical University, Saint Petersburg, Russia;
2Almazov National Medical Research Centre, Saint Petersburg, Russia

Background: Arrhythmia events including ventricular pre-
mature complexes (VPCs) are common cardiac rthythm dis-
orders, and their temporal arrangement contains potentially
important diagnostic information on the patient's condition.
Materials and methods: The study examined 56 ECG cir-
cadian records obtained at the Almazov National Medical
Research Centre (St. Petersburg, Russia) containing at least
1000 extrasystole episodes each. The intervals of more than
6 seconds between arrhythmic episodes were considered and
their complementary cumulative distribution functions R(t)
were estimated and cluster analysis has been performed.
Results: All records could be classified into 3 groups, including
(1) 21 records with stretched exponential (SE), (2) 29 records
with power law (PL) tailed R(t) and (3) 6 unclassified cases.
Cross-correlation analysis with common clinical indicators
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revealed that (a) both the average and the maximum heart rate
values in the PL group were systematically higher than in the
SE group (P =0.04 and P = 0.02 respectively); (b) both the
total number of VPCs as well as single arrhythmic episodes per
circadian cycle in the PL group were systematically higher than
in the SE group (P = 0.04 and P = 0.03 respectively).
Conclusion: Our results indicate that temporal arrangement
of arrhythmia events contains potentially important diagnos-
tic information on the cardiac rhythm anomalies and could be
used as complementary indicators when studying their alter-
nations with decease and aging.

Funding sources: This research was partially supported
by the Ministry of Science and Education of the Russian
Federation, project number 2.5475.2017/6.7 and by the
President's of Russia Grant Research Council, project num-
ber SP-1451.2018.4.

P132-T | The logistic regression model for
cardiac remodeling prediction

Oleg Markelovl; Svetlana Pykol; Mikhail Bogachevl; Anzhelika
Polyakovaz; Alexandra Gudkova®
ISaint Petersburg Electrotechnical University, Saint Petersburg, Russia;

2pavlov First St. Petersburg State Medical University, Saint Petersburg,
Russia

Background: The cardiac remodeling often occurs in pa-
tients with hypertrophic cardiomyopathy in the presence of
obesity. Timely prediction of cardiac remodeling will pro-
vide the personalized treatment of these patients and improve
their clinical condition.

Materials and methods: We analyzed the database obtained
the characteristics of 136 patients with hypertrophic cardio-
myopathy. The remodeling was established if the left ven-
tricular posterior wall thickness exceeded 10 mm. We found
a set of anthropometric and echocardiographic indicators,
significantly related to the presence of remodeling. Then we
built a binary logistic regression model to predict the cardiac
remodeling and estimated its quality.

Results: The best characteristics of the prediction model
were obtained using the following predictors: age group
before or after 60 years (P <0.001), patient gender
(P < 0.05), waist circumference (P < 0.01) and ejection
fraction (P < 0.005). The power of the constructed binary
logistic regression model is equal 93.9%. The total percent-
age of correct predictions is 85.3%. Nagelkerke R Square
coefficient is 0.723.

Conclusion: Our results indicate that age of patients is the
most significant cardiac remodeling predictor. The waist cir-
cumference is more significant than the weight, body mass
index, overweight or obesity. Our model may be useful in
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predicting cardiac remodeling in patients with hypertrophic
cardiomyopathy.

Funding sources: This research was partially supported
by the Ministry of Healthcare of Russian Federation, pro-
ject number 115091630055, by the Ministry of Science
and Education of the Russian Federation, project number
2.5475.2017/6.7 and by the President's of Russia Grant
Research Council, project number SP-1451.2018.4.

P133-T | Pro-B-type natriuretic peptide
strongly predicts future cardiovascular events
in cardiovascular disease patients with type

2 diabetes as well as in those without type 2
diabetes

Arthur Maderl’2’3; Christoph Saelyl’2’3; Alexander Vonbank1’2’3;

Christine Heinzlel; Daniela Zanolin-Purinl; Barbara Larcherl’z’S;

Andreas Leiherer1’3’4; Doz. Axel Muendlein1’3; Heinz Drexel">>®

lVomrlberg Institute for Vascular Investigation and Treatment (VIVIT),
Feldkirch, Austria; 2Academic Teaching Hospital Feldkirch, Feldkirch,
Austria; *Private University of the Principality of Liechtenstein, Triesen,
Liechtenstein; *Medical Central Laboratories, Feldkirch, Austria;
’Division of Angiology, Swiss Cardiovascular Center, University Hospital
Bern, Bern, Switzerland; SDrexel University, College of Medicine,
Philadelphia, PA, USA

Background: Pro-B-type natriuretic peptide (proBNP) is
a prognostic biomarker in various patient populations. Its
power to predict cardiovascular events in the extremely high
risk group of patients with the combination of established
cardiovascular disease (CVD) and type 2 diabetes (T2DM) is
unclear and is addressed in the present study.

Material and methods: We measured serum proBNP in 900
patients with established CVD including 591 patients with
angiographically verified coronary artery disease and 309 pa-
tients with sonographically proven peripheral artery disease.
Prospectively, we recorded vascular events over 6.3 + 2.0 years.
Results: At baseline, proBNP was significantly higher
in patients with (n=317) than in those without T2DM
(990 + 2556 vs 742 + 2328 pg/mL; P = 0.003). The cardio-
vascular event rate was significantly higher among CVD pa-
tients with than among those without T2DM (50.5 vs 35.1%;
P <0.001). ProBNP significantly predicted the incidence
of cardiovascular events after adjustment for age, gender,
BMI, smoking, systolic and diastolic blood pressure, LDL
cholesterol, HDL cholesterol and the eGFR both in patients
with T2DM (standardized adjusted HR 1.48 [1.28-1.73];
P <0.001) and in subjects without T2DM (HR 1.33 [1.20-
1.47]; P < 0.001).

Conclusion: We conclude that serum proBNP in patients
with established CVD predicts future cardiovascular events
independently of established cardiovascular risk factors both
among those with as well as among those without T2DM.

P134-T | Pulmonary thromboembolism initially
misdiagnosed as acute coronary syndrome

Ekaterina Proninal; Alsu Abdrahmanoval; Nikolay Tsibulkin’

'Kazan Federal University, Kazan, Russia; ’Kazan State Medical
Academy, Kazan, Russia

Background: Pulmonary thromboembolism (PT) sometime
resembles ACS as they have common symptoms. Patients
who survived PT present signs which can be incorporated for
better understanding of PT genesis and differential diagnosis
between PT and ACS.

Material and methods: Twenty-three patients with mean
age of 59 years with ACS where included into the study. PT
was diagnosed according CT scanner and D-dimer test.
Results: Number of cases increased with increase of age.
In 91% of cases overweight was discovered: BMI was 28 in
men and 34 kg/sq.m in women. Time of admission did not
show relation to morning peak of catecholamine concentra-
tion in blood. Patients were admitted in 1 to 4 days after
onset of disease, stayed for 12 days in average, with 3 days
in intensive care. Longer stay was related to tachycardia
average 110 per minute and enlarged cardiac shadow on
chest X-ray, which can be related to enlarged RV. On
echocardiography left heart chambers were not consider-
ably changed in size, but right chambers were enlarged
in almost 80% of patients. LV function was preserved.
Concomitant diseases were equal in men and women, but
constitutional risk factors were more expressed in women.
Most frequent sign was dyspnea observed in 91%, weak-
ness and precordial pain were present in half of patients,
cyanosis was observed only in 5% of patients. Precordial
pain was usually marked but was not related to ECG abnor-
mality. Troponin I concentration was increased in 1 patient
with DCM. Decrease in BP reached level of shock grade 1
in quarter of all examined patients.

Conclusion: Echocardiography and typically present clinical
signs are highly significant in diagnosis of PT.

Work supported by Program of Competitive Growth of KFU.
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blood immune profile makers to explain physical
frailty in institutionalized older women

Exploring the potential of salivary and

Guilherme Furtadol; Miguel Patricio2; Marisa Loureiroz; Stephan

Bandelow® ; Eef Hogervorst3; José Pedro Ferreiral; Ana Maria

.1
Teixeira

'Research Center on Sport And Physical Activity, Faculty of Sport
Sciences and Physical Education, University of Coimbra, Coimbra,
Portugal; 2Lah0rat0ry of Biostatistics and Medical Informatics, Faculty
of Medicine of the University of Coimbra, Coimbra, Portugal; 3School of
Sport and Exercise Sciences, Loughborough University, Loughborough,
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Background: Early identification of older populations at
increased risk of frailty using biochemical approaches is
potentially important for screening accuracy and preven-
tion of early death. The aim of this study was to assess how
different blood and salivary biomarkers could be applied
to accurately explain frailty and study the relationship be-
tween immune markers and independent components of
frailty.

Materials and methods: A group of 139 institutionalized-
dwelling women, aged 75 years and more, were assessed
for biosocial, general health status and physical frailty
using the five Fried's physical frailty components. The
sample divided into frail, pre-frail and non-frail sub-
groups. Different biochemical makers including pro
and anti-inflammatory cytokines, sex steroid hormones,
salivary anti-microbial proteins and blood cells count
were quantified. The comparison between the frail sub-
groups was performed using ANOVA or Kruskal-Wallis.
Association between sub-groups and category variables
was assessed using Chi-square tests (Monte Carlo simu-
lations were used when applicable). The univariate di-
agnostic value of each marker was determined using
ROC (receiver operating characteristics) analysis. For
each model, a 95% confidence interval from percentiles
for the area under the curve (AUC) was determined.
Relationships between physical frailty components and
biomarkers were assessed using linear regression or
through logistic regression.

Results: Results indicate that salivary a-amylase was the
biomarker that better explained the frail condition and also
the one that better associated with the independent compo-
nents of frailty. Inflammatory markers and blood counts
(MCH, IL-10, IL-1beta, TNF-alpha and cortisol levels)
also associated with the frailty components of Weakness
and Exhaustion.

Conclusions: These results have uncovered a new salivary
marker (alpha-amylase) that may be used as a screening tool.
Future research needs to investigate the causal-effect associa-
tion between immune makers and frailty and further explore

the role of neuroendocrine or musculoskeletal biomarkers in
frailty.

Funding: FCT PTDC/DES-DTP/0154/2012 and UID/
PTD/04213/2019. CAPES/CNPQ ref. BEX:
11929/13-8
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P137-T | Risk factors of subclinical
atherosclerosis beyond cholesterol

Stefan Tothl; Timea Tothz; Zdenka Hertelyova3; Alina Putrya';
Marianna Dvoroznakoval; Daniel Pella'

2nd Department of Cardiology, VUSCH a.s., Pavol Jozef Safarik
University-Faculty of Medicine, Kosice, Slovakia; ZDepartment of
General Medicine, Faculty of Medicine, UPJS, Kosice, Slovakia;
3Department of experimental medicine, Faculty of Medicine, UPJS,
Kosice, Slovakia

Introduction: Heart diseases are despite the advances in pre-
vention and treatment, still the most important factor of mor-
tality. The aim of this study was to determine the relationship
between selected additional risk factors and functional &
structural vascular changes in subclinical atherosclerosis
patients.

Methods: 179 healthy patients were divided into 3 groups
based on BMI respectively based on the degree of carotid
artery atherosclerotic changes: negat. group; cIMT >75%o;
asymptomatic plaque group. PCSK9, H-FABP, leptin,
hsCRP and FFA were measured. Vascular changes (cIMT;
PWYV; AI; Beta), liver steatosis (hepatorenal index—HRI)
and epicardial fat thickness were quantified by ultrasound.
Results: Significant increase of PCSK9, CD163, leptin and
FFA in increased BMI groups were found. Significant cor-
relation of EFT and cIMT, respectively HRI was found.
Significant correlation of PCSK9 concentrations and BMI,
respectively EFT, PWV and Beta was found. Significant in-
crease of PCSK9 was detected between healthy group and
group with cIMT >75%0, however no significant increase
was detected between cIMT >75%c0 and negative group.
Positive linear correlation of PCSK9 concentration and vas-
cular changes were found (cIMT,ALB,PWV, each P < 0.001),
however after reanalysis in groups, this correlation persisted
only in group with borderline values. Besides that, significant
linear correlation was found between the PCSK9 concentra-
tions and lipid parameters (LDL P < 0.001; Lpa P = 0.036).
However, no significant correlation was found with hsCRP
(P =0.77). Values of CD163 significantly linearly correlated
with Beta, PWV, cIMT and leptin with HRI, EFT, PWV and
cIMT.

Conclusion: Importantregulatory role of PCSK9 in the early
development of vascular changes is suggested. Monitoring
of hsCRP and CD163 showed us that patients with dys-
regulation of fat tissue (with inflammatory reactions) could
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have these changes mediated by PCSK9&FFA. According
to these results it is suggested that the best way to identify
the patients with high cardiovascular risk is to monitor the
EFT proliferation and increased levels of PCSK9, which
corresponded best with subclinical vascular findings.

P139-T |
synthesis improves endothelium dependent
vasorelaxation and restores of cNOS activity in old

Stimulation of hydrogen sulfide

rat aorta

Lidiia Mys; Natalia Strutynska; Vadim Sagach
Bogomoletz Institute of Physiology of NAS of Ukraine, Kyiv, Ukraine

Background: Hydrogen sulfide (H,S) is considered to be
the youngest representative of the family of gas transmit-
ters. It is known that this gas mediator provides cardio- and
vasculoprotective effects, in particular in myocardial infarc-
tion, arterial hypertension, etc. The aim of the current work
was to study the effect of H,S-synthesizing enzymes cofac-
tor pyridoxal-5-phosphate (PLP) on the H,S content, cNOS
activity and NO synthesis and endothelium-depended aorta
smooth muscles (SM) relaxation in old rats.

Materials and methods: We used Wistar male rats di-
vided into 3 groups: adult (6 months), old (24 months) and
old+PLP. PLP was administered per os in a dose of 0.7 mg/
kg once a day for 2 weeks. Muscle contractile activity of the
aorta rings was measured with tensiometry in a chamber at
37°C. Additionally, the content of H,S, cNOS and iNOS ac-
tivity, was measured in aortic tissues.

Results: Our results show that H,S content and cNOS ac-
tivity was 1.6 times and 3 times lower respectively, in old
rat aorta comparing to adult ones. However, PLP admin-
istration induced the increase of endogenous H,S content
and cNOS activity in 2.4 times and 2.1 times respectively,
compared with those in older animals. Additionally, iNOS
activity was 3.8 times higher in old rat, but the adminis-
tration of PLP caused decreasing of this parameter in 1.9
times. Endothelium-depended relaxation of SM was greatly
impaired in old rats: the index of Ach-induced relaxation
was 18.4 +4.1% vs 66.5 + 6.4% in adult. After PLP ad-
ministration the index of aorta relaxation was 47.7 + 4.8%
that indicates at least partial restoration of endothelium-
depended relaxation of aortic SM.

Conclusions: Thus, PLP administration might be used for
stimulation of endogenous H,S synthesis, restoration of
c¢NOS activity and normalization of endothelium-dependent
relaxation of the SM of the aorta which can be an impor-
tant regulatory factor in the development of cardiovascular
disease.

P141-T | Plasma ApoE elevations are associated
with NAFLD: The PREVEND study

Eline H. van den Bergm; James P. Corsetti®; Stephan J.L. Bakker*;
Robin PF. Dullaart'

IDepartment of Endocrinology, University of Groningen, University
Medical Center Groningen, Groningen, The Netherlands; ZDepartment
of Gastroenterology and Hepatology, University of Groningen, University
Medical Center Groningen, Groningen, The Netherlands; 3Department
of Pathology and Laboratory Medicine, University of Rochester

School of Medicine and Dentistry, Rochester, NY, USA; 4Department

of Nephrology, University of Groningen, University Medical Center
Groningen, Groningen, The Netherlands

Background: Non-alcoholic fatty liver disease (NAFLD) is
featured by increased plasma triglycerides, consequently to
very low density lipoproteins (VLDL) elevations, but the ex-
tent to which plasma apolipoprotein E (ApoE) is elevated in
NAFLD is unclear. Here we determined the relationship of
plasma ApoE and its genotype with NAFLD.

Materials and methods: Plasma ApoE and genotypes
were determined in 6762 participants of the Prevention of
Renal and Vascular End-Stage Disease (PREVEND) co-
hort. Fatty Liver Index (FLI) >60 was used as a proxy of
NAFLD.

Results: In total 1834 participants had a FLI >60, which
coincided with increased prevalence of type 2 diabetes mel-
litus, metabolic syndrome, (central) obesity, elevated tri-
glycerides, higher non-high density lipoprotein cholesterol
and apolipoprotein B (all P < 0.001). ApoE was increased
in subjects with an elevated FLI compared with subjects
with a normal FLI (0.048 vs 0.036 mmol/L, P < 0.001). In
multivariable linear regression analysis, plasma ApoE lev-
els were positively associated with an elevated FLI when
taking account of ApoE genotypes and other clinical and
laboratory covariates (fully adjusted model: p = 0.201,
P < 0.001). In a sensitivity analysis (n = 4730), which ex-
cluded subjects with positive cardiovascular history, im-
paired estimated glomerular filtration rate, elevated urinary
albumin excretion and drug use, plasma ApoE was also
independently associated with elevated FLI (f = 0.221,
P < 0.001). Stratified analysis for ApoE genotypes (ApoE
€3e3 homozygotes, ApoE €2 carriers, and ApoE €34 and
e4e4 carriers combined), showed independent positive as-
sociations of plasma ApoE levels with an elevated FLI (all
P < 0.001).

Conclusion: Increased plasma ApoE levels are associated
with NAFLD, even when taking account of different ApoE
genotypes. Increased plasma ApoE may contribute to altered

VLDL metabolism in NAFLD.
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atherosclerotic plaques: comparing the results of
clinical and physicochemical characterizations
for operational tissues and synthesized calcium
phosphates

Content and stability of aorta
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'Kazan Fedral University, Kazan, Russia; 21nterregional Clinical
Diagnostic Centre, Kazan, Russia; ’Kazan State Medical University,
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Background: Vascular calcification with ageing is a complex
process that exhibits a number of characteristic morphology
patterns in atherosclerotic plaques (ASP). Mechanisms con-
nected with ASP formation and calcification as well reliable
factors/markers of their stability are a matter of controversy
demanding various research tools and approaches for their
investigation.

Material and methods: Plaque tissues of aorta walls from
80 male patients (56 y.o.) after carotid endarterectomy op-
erations were investigated histologically, with ultrasound
(LOGIQ E9, Aplio XG), scanning electron microscopy
(SEM, Merlin), electron dispersive spectrometer (EDS,
AZtec), X-ray diffraction (XRD, D8-Advance), thermo-
gravimetry/ scanning calorimetry (TG/DSC/MS STA-449
Jupiter), pulsed electron paramagnetic resonance at low and
high magnetic fields (EPR, Bruker E-680). The results are
compared with the synthesized by different ways calcium
phosphates (CaP) - hydroxyapatite (HA), tricalcium phos-
phate (TCP), octacalcium phosphate (OCP) doped by various
divalent cations in amount 0-20 mol%

Results: Ca, P, O, Na, Mg, Cl, K, Cu elements were detected
in ASP. From the SEM/EDS/XRD the presence of only HA
in the calcified (Ca/P >1.0) and other CaP (close to TCP)
in samples with Ca/P <0.6 was found. No traces of Cu*t
and Fe’* ions but Mn®" and radiation induced CO,— radi-
cals were detected and identified by EPR. Their EPR spectral
and relaxation characteristics depends on the calcification
degree, location (cap, shoulders or core of ASP), ASP stabil-
ity. Correlations (P < 0.05) between the CO,- concentration
and calcification, relaxation characteristics of Mn”* and ASP
stability were found.

Conclusions: ASP calcification can be considered as a pro-
gressive destabilizing pathological process The degree of
calcification is not an obligatory criterion for plaque sta-
bilization. No other CaP besides HA in ASP and wall tis-
sues were reliably detected. Presence and properties of
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paramagnetic ions can serve as markers of plaque calcifica-
tion and instability.
Funding sources: RFBR grant 18-29-11086.

P143-T | Senolytics: a therapeutic solution for
vascular aging?

Helena Reis Aires'; Patricia Raquel Pitrezz; Lino Ferreira'?

]Faculty of Medicine, University of Coimbra, Coimbra, Portugal;
2Centerfor Neuroscience and Cell Biology, Coimbra, Portugal

Cardiovascular diseases (CVDs) are one of the major causes
of morbidity in the increasing aging population of developed
countries. CVDs are characterized by the accumulation of se-
nescent cells in the aged vascular tissue. Senescent cells have
a typical secretory phenotype (SASP), constituted mainly
by matrix remodelling enzymes and inflammatory factors.
Increased senescent cell and SASP overload can lead to
organ damage, decreased stress resistance and increased risk
of contracting age-related diseases (A. Hernandez-Segura et
al., 2017) (T. Tchkonia et al., 2013). The clearance of senes-
cent cells from blood vessels using genetic or pharmaceutical
tools lead to a decrease in vascular aging and an increase of
both animal health and lifespan (B. G. Childs, et al., 2016).
Yet, to prevent drug side effects it is important to identify
senolytics with the highest pharmacological activity. Arterial
endothelial cells (ECs) are major players in the initiation,
development and disruption of vascular ageing. Therefore,
we tested several known senolytic compounds and studied
their impact in clearing senescent ECs. Quercetin and Fisetin
induced very low toxicity to arterial ECs after a 24 hours
treatment. Navitoclax showed the highest senolytic poten-
tial, clearing more than 80% of senescent artery ECs after a
treatment of only 8 hours and decreasing non-senescent cell
viability by less than 20%. Our results show that Navitoclax
might be an interesting therapeutic solution for vascular
ageing.

Acknowledgments: This work was supported by the
European Community Widening Program, through the ERA
Chair entitled “ERA at UC: Enhancing Research in Ageing
at the University of Coimbra” (Ref:669088) and Fundagao
para a Ciéncia e Tecnologia through the project entitled “An
iPSC-derived vascular model of Progeria to identify media-
tors for smooth muscle loss” (Ref:029229).



ABSTRACTS

“ | wiLEY

P144-T |
capped by amphiphilic calixresorcinarenes for the
biomedical applications

Protein complexes of gold nanoparticles

P145-T |
on sulfonated viologen cavitand for redox-induced
substrate delivery

Design of molecular carriers based

Igor Antipinl’z; Yana Shalaevaz; Yulia Morozovaz; Alina
Shumatbaeval; Irek Nizameevz; Marsil Kadirov?
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Background: Gold nanoparticles (AuNPs) have a large num-
ber of advantages to be used in the cell based therapy for
biomedical applications since they possess unique electron-
optical properties, small size, biocompatibility, thermal stabil-
ity, non-toxicity and ability to bind target substrates on their
surface, including biomolecules, e.g. proteins. Modification
of AuNPs by water-soluble supramolecular macrocycles,
such as calixarenes or calixresorcinarenes, seems to be of
current interest for protein binding due to the opportunity of
such ligands gladly interact with protein and act as modifiers
of protein surface and change its state, leading to biological
response.

Material and methods: We carried out synthesis of AuNPs
(score = 25 nm) using tetramethylensulfonated tetrapentyl-
calix[4]resorcinarene both as reducing and stabilizing agent
in an aqueous solution at 25°C. Obtained nanoparticles Au@
C5S were characterized by spectrophotometry, TEM, DLS,
IR and TGA. Investigation of Au@CS5S interactions with bo-
vine serum albumin (BSA) was carried out by fluorimetry
titration and synchronous fluorescence methods.

Results: Au@C5S form stable complexes with protein.
Mechanism of BSA interaction with Au@CS5S was inves-
tigated: quenching (KSV) and binding (Kas) constants,
number of binding sites (n), and thermodynamic interaction
parameters (AG, AH, AS) were calculated. The process of
protein binding by macrocycle and modified AuNPs is exo-
thermic and spontaneous, and van der Waals and hydrogen
bond interactions make a major contribution into the binding.
Binding of BSA with macrocycle influences on the microen-
vironment of tryptophan residues in protein molecule.
Conclusion: Interaction of Au@C5S with BSA leads both to
the changes in protein structure and in physicochemical char-
acteristics of AuNPs, which is a promising aspect in usage
of such systems for transport of protein molecules or their
visualization-detection in biological media.

Funding sources: This work was funded by the subsidy al-
located to Kazan Federal University (4.1493.2017/4.6 and
4.5151.2017/6.7). Authors are grateful to CSF-SAC FRC
KSC RAS for technical assistance in research.

Background: Imbalance and increased formation of glu-
tathione is a characteristic feature of various pathologies,
such as cancer, ischemia, cystic fibrosis, HIV. Therefore,
carriers that respond to an increased concentration of glu-
tathione and dynamically release drugs are very promising in
the cell based therapy. Our aim was creation of glutathione
responsive carrier of water insoluble drugs. For this, the car-
rier with a redox-sensitive hydrophobic core and a multiply
charged shell was created. A hydrophobic core for solubiliza-
tion of poorly water-soluble drugs consists of disulfide bonds
and decomposes with glutathione excess. A multiply charged
shell includes sulfonated viologen cavitands for effective in-
teraction with the surface of cells. Sulfonate group reduces
the toxicity and bioactivity of viologen, decreases the carrier
agglomeration and improves its diffusion.

Material and methods: The carrier (p(SVCA-SS)) was
obtained by the microemulsion polymerization using dial-
lyl disulfide and viologen cavitand SVCA. A complex of
physico-chemical methods were used for the characteriza-
tion the structure and properties of p(SVCA-SS). The drug
encapsulation and yield were controlled by fluorescence
spectroscopy.

Results: p(SVCA-SS) is stable in water, buffer solutions and
blood plasma. It is practically non-toxic. Blood hemolysis in
presence of p(SVCA-SS) does not exceed 4%. A study of
cytotoxicity showed that cell viability is about 70% in the
presence of 2 mg/mL of p(SVCA-SS). Its capacity for non-
polar dyes (pyrene, fluorescein) is about 10% by weight. The
decomposition of p(SVCA-SS) and full dyes yield occurs
within 10 minutes at the high concentrations of glutathione
(8 mmol/L).

Conclusions: An effective redox responsive carrier for drugs
was obtained. The dissociation and drug release occurs with
an glutathione excess.

Funding sources. This work was funded by RFBR N19-
03-00429 and the subsidy allocated to Kazan Federal
University (4.1493.2017/4.6 and 4.5151.2017/6.7). Authors
are grateful to CSF-SAC FRC KSC RAS for technical as-
sistance in research.
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activity of rats after simulation of ischemic stroke

Effect of intranasal administration of
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The periventricular zone of the lateral ventricles, the hip-
pocampus and the olfactory bulbs are at least three areas
containing nerve stem cells in the brain of adult rodents. In
physiological conditions the neuroblasts, generated by neural
stem cells in these areas of the brain, migrate to areas of the
brain, which required the intensive formation of new neu-
ral networks, for example, in process of memorizing. After
a stroke, neuroblasts migrate to the area of neurodestruction.
These findings are a compelling argument for further re-
search to develop new treatments by enhancing endogenous
neurogenesis in brain injury.

Therefore the aim of our study was to investigate the effect
of intranasal mesenchymal stem cell (MSC) administration
on the approximate motor activity of rats after modelling is-
chemic stroke. The ligation of common carotid arteries under
anesthesia was performed in male rats of the Wistar line.
Parameters of approximate motor activity of rats were evalu-
ated before operation, 3 and 7 days after. There were two ex-
perimental series: with administration of MSC and without.
There were not observed significant changes of the pattern
of approximate-motor activity on the third and seventh days
in second group of animals related to intact animals. Thus,
the administration of MSC in the acute period after opera-
tion was accompanied by faster recovery of motor activity in
experimental animals.

Supported by RFBR (grant 18-515-00003) and by BRFFR
(grant B18P-227).

P147-T | The role of ATP-sensitive potassium
channels and nitric oxide in the brain stroke
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Buravkov® ; Vyatcheslav Andrianovl’4; Guzel Yafaroval’4; Khalil
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Activation of the K+ATP-channels is the main component of
the response in the models of preconditioning. Its activation
in the mitochondrial inner membrane is associated with the
prevention of the mitochondrial calcium overload. The mito-
chondrial pool of calcium plays leading role in the develop-
ment of the preconditioning. The role of the nitric oxide (NO)
in the development of ischemic cell damage mechanisms is
equally important. The nature of NO action depends on the
intensity of its production, location and the state of the sur-
rounding tissue.

The aim of this study was to investigate the relationship be-
tween K+ATP-channels and NO, as well as a comparison of
the obtained data with the molecular mechanisms of mito-
chondria. We found that the expression of the mitochondrial
K+ATP-channels was a two-fold decreased in the nervous
tissue and the intensity of the S- nitrosylation and nitration
of protein was decreased 24 hours after the ischemic precon-
ditioning in the rats. Pharmacological preconditioning with
K+ATP-channels activator diazoxide led to a 30% reduc-
tion in the concentration of free NO after the simulation of
an ischemic stroke, after 9 and 72 hours. We suggested that
obtained result linked with the restructuring of the tissue en-
ergy metabolism, namely the provision of catalytic sites in
the mitochondria and the increased elimination of NO, which
prevented the decrease in the cell sensitivity to oxygen during
the subsequent period of severe ischemia.

Supported by RFBR (grant 18-515-00003).

P148-T | Use of methylprednisolone in
combination with polymer conjugates under local
delivery conditions for spinal cord injury

Diana Sabiroval; Elvira Yamalitdinoval; Maxim Baltin'

'Kazan Federal University, Kazan, Russia

Many methods for treating spinal cord injuries come from
the laboratories and are transferred to clinical trials. Many
of them are applied as soon as possible after trauma with the
hope of weakening secondary damage and maximum preser-
vation of the nervous tissue. Therefore, at the moment of the
science development there is an interest in using polymeric
systems as systems for delivering drugs to the spinal cord with
trauma. The contusion injury was applied at the Th8 level by
the modified A. Allen technique. Epidural electrodes were
chronically implanted into the studied segments and muscu-
lar responses were induced to stimulate the spinal cord. The
responses of the examined muscles were recorded before the
operation, immediately after the operation and every hour
for 6 hours after a contusion injury. The results showed that
the soleus and gastrocnemius muscle have similar changes in
amplitude characteristics but the soleus is more sensitive to
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the immobilization regimen than the gastrocnemius muscle.
In the early phase of traumatic spinal cord disease, epidural
stimulation changes the functional state of the spinal neurons
which is expressed by suppressing the direct motor response
of the soleus muscle, increasing the reflex excitability of the
motor centers of the calf muscles and inhibiting polysynap-
tic responses. Infusion of methylprednisolone according to
the standard therapeutic protocol leads to an increase in the
motor response of the calf muscles of the rat and suppression
of the reflex excitability of the motor centers. The applica-
tion of the polymer complex with methylprednisolone after
a concussion of the spinal cord has a comparable effect to
methylprednisolone on the centers of the calf muscles of the
rat which persists for 6 hours, which confirms the delivery of
methylprednisolone into the nerve tissue. This work was sup-
ported by the Russian Foundation for Basic Research under
grant Ne18-315-00267.

P149-T | Upregulation of let-7 microrna
in mouse models of Machado-Joseph disease
ameliorates neuropathology and motor phenotype
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Luis Pereira de Almeida'?

'cNC - Center for Neuroscience and Cell Biology, University of
Coimbra, Rua Larga, Coimbra, Portugal; 2[IUC - Instituto de
Investigagdo Interdisciplinar, University of Coimbra, Coimbra,
Portugal; ‘?Faculty of Pharmacy, University of Coimbra, Coimbra,
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Background: Machado-Joseph disease or spinocerebellar
ataxia type 3 (MJD/SCA3) is a genetic neurodegenerative
disorder associated with expansion of the number of CAGs
in the coding region of the MJD1 gene, which translates
into an expanded polyglutamine tract within ataxin-3 pro-
tein. MJD patients have severe clinical manifestations and
premature death and there is no treatment available to mod-
ify disease progression. We and others provided evidence
that autophagy impairments contribute to MJD pathogen-
esis. Recently, we also brought evidence that the let-7 mi-
croRNA is a key regulator of autophagy with particular
relevance in polyglutamine disorders. This work aimed at
investigating let-7 potential as a new therapeutic approach
in lentiviral (LV)-based and in transgenic (Tg) mouse mod-
els of MJD.

Materials and methods: Injection of LVs encoding let-7
or mir-scrambled (scr) was performed into the striatum
of a LV MJD mouse model. At 4 weeks post-injection,
the striatum was collected and processed for microRNA,
protein and immunohistochemical analysis. Balance and

motor coordination were assessed in Tg MJD mice up to
12 weeks post-injection of LV encoding let-7 or mir-scr
into the cerebella and after that brains were processed for
immunohistochemistry.

Results: Injection of LV vectors encoding let-7 into the
striatum resulted in increased levels of LC3-II protein, in a
robust and significant reduction in the number of ubiquitin-
positive inclusions, as well as, in a significant reduction of
neuronal dysfunction in a LV-based MJD model. Moreover,
Let-7-treated Tg MJD mice exhibited a better performance in
rotarod, swimming pool, and beam walking tests. Likewise,
a significantly larger cerebellar layers thickness was ob-
served in the let-7 treated group, suggesting prevention of
neurodegeneration.

Conclusions: All in all, let-7 activates autophagy, decreases
aggregation and neuronal dysfunction in the mammalian
brain and ameliorates MJD motor deficits. Therefore, au-
tophagy activation mediated by let-7 may represent a new
promising therapeutic approach for MID.

P151-T | Multiplex analysis of conditioned
medium of mesenchymal stem cells with 1L.2
overexpression

Ekaterina Garanina'; Daria Chulpanova'; Valeriya Solovyeval;

Albert Rizvanov!

'Kazan Federal University, Kazan, Russia

Background: Interleukin 2 (IL2) is FDA approved agent for
cancer treatment. High dose IL2 therapy can induce durable
complete responses in metastatic melanoma and renal cell
carcinoma patients. However, systemic administration of
high dose IL2 is associated with severe adverse effects. The
use of mesenchymal stem cells (MSCs) for directed deliv-
ery toward tumor sites can reduce the toxicity. However, 1L2
overexpression can lead to other cytokine secretion changes,
so MSCs-IL2 cytokine profile should be investigated.
Materials and methods: Human MSCs were isolated from
adipose tissue. Cells were largely positive for mesenchymal
stem cell surface markers. MSCs were transduced with re-
combinant lentiviral vectors encoding IL2 and blue fluores-
cent protein (BFP). Transgene expression was confirmed
by quantitative PCR and western blot analysis. Conditioned
medium (CM) was collected after 24, 48 and 72 hours of cul-
tivation. Human Chemokine 40-plex Panel (Bio-Rad, USA)
was used to analyze CM samples according to the manufac-
turer's recommendations.

Results and conclusion: After 72 hours of cultivation,
IL2 concentration in CM was 2.51 + 0.0 pg/mL in na-
tive hADSCs, 2.34 +0.24 pg/mL. in hADSCs-BFP and
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4322.86 + 504.64 pg/mL in hADSCs-IL2 sample. A slight
decrease (1.5-2-fold) in the secretion of a number of pro-
tumor cytokines, such as CX3CL1, CXCL6, IL8, CCL13,
CCL15 u CCL20 was observed in hADSCs-IL2 sam-
ple. However, a 1.5-fold increase in TNFa secretion in the
hADSCs-IL2 sample compared with native hADSCs and
hADSCs-BFP was detected.

Slight decrease in secretion of pro-tumor cytokines was ob-
served. However, an increase in TNFa secretion in hADSCs-
IL2 cells can contribute to establishing and/or maintenance
of low pro-oncogenic levels of TNFa in the tumor microen-
vironment. Thus, further investigation of hADSCs-IL2 bi-
osafety is required.

Funding sources: This study was supported by grant
from the RFBR 18-04-01133 and Program of Competitive
Growth of KFU. RAA was supported by state assignment
20.5175.2017/6.7 of Ministry of Education and Science of
Russia.
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introduction of methylprednisolone into the spinal
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Evaluation of the effectiveness of the

Maxim Baltinl; Elvira Yamalitdinova'; Marat Kamalovl; Timur
Abdulin'; Tatyana Baltina'

'Kazan Federal University, Kazan, Russia

Glucocorticoids are one of the most frequently used therapeu-
tics. They are considered as emergency drugs administered
in severe clinical cases, such as sepsis and acute neuronal
traumas. The combination of glucocorticoids on the example
of methylprednisolone (MP) with amphiphilic polymers is a
topical approach for the local treatment of spinal cord injury.
In rats with experimental models of contusion injury of the
spinal cord, MP-succinate (MPS) is injected in various ways:
infusion introduction of the MP intravenously (30 m / kg)
and application of the MP in the element and without poly-
mer on the surface of the spinal cord. After 6 hours, the back
of the brain was removed. All experiments were performed
in compliance with bioethical norms. MP in an organic sub-
strate using gas chromatography / mass spectrometry. Mass
spectrometry data was analyzed using MultiQuant 3.0.2 soft-
ware (AB Sciex). To assess the penetration, the overall level
of MPS + MP was evaluated. Our results showed that the MP
was not detected in the intact spinal cord and samples con-
taining only polymer. Polymer L6M significantly increases
the amount of MP in the spinal cord. This may indicate its
effect at the tissue level. You can also expect its effects at
the cellular level. In the case of an MP infusion, the data are
variable, but it can be said that in combination with the L6M
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polymer, the concentration of MP is comparable to the con-
centration during the infusion. The data show that it is pos-
sible to achieve local therapeutic concentration of MP and
avoid side effects from systemic use.

This work was supported by the Russian Foundation for
Basic Research under grant Ne 17-04-01746.

P154-T |
metabolic modulation in 3D culture

Towards more mature HPSC-CM via

Marta Paival’z; Claudia Correial’z; Alexey Koshkinl’z; Catarina
Gomes"?%; Inés Isidro?; Paula Alves'?; Margarida Serra'?
LiBET Instituto de Biologia Experimental e Tecnolégica, Oeiras,
Portugal; ZITQB, Instituto de Tecnologia Quimica e Biologica Anténio
Xavier, Universidade Nova de Lisboa, Oeiras, Portugal

Background: In vitro differentiation of human pluripotent
stem cells into cardiomyocytes (hPSC-CM) is a crucial pro-
cess for the use of these cells for therapy and drug discovery.
However, cardiomyocytes generated are immature, reminis-
cent of fetal cardiomyocytes regarding structure, metabolism
and function. Here we combined our expertise in metabolic
modulation and 3D culture to further enhance cardiac matu-
ration of hPSC-CM.

Materials and methods: Aggregation of hPSC-derived car-
diac progenitors was done in a scalable differentiation a pro-
tocol yielding highly pure hPSC-CM cultures followed by
metabolic maturation. Whole-transcriptome and metabolic
flux analyses, transmission electron microscopy, calcium
fluxes and viability responses following exposure to cardio-
toxic drugs were performed to assess maturation status.
Results and conclusion: When compared to onset matura-
tion, 3D cultures of hPSC-CMs matured with a fatty acid en-
riched media displayed a down-regulation of glycolysis and
lipid biosynthesis related genes and increased expression for
tricarboxylic acid cycle, oxidative phosphorylation and mi-
tochondrial genes. Structurally, no differences in sarcomere
length or fiber alignment were seen between both matured
groups though a significant increase of mitochondrial density
was evident in the fatty acid media matured cells. Cell death
was observed in a dose-response manner to doxorubicin, with
higher sensitivity to toxicity for the fatty acid matured aggre-
gates. This study highlights the relevance of both metabolism
and structure for the maturation of hPSC-CM and their sensi-
tivity to cardiotoxic drugs.

Funding sources: This work was supported by IC&TD
Project “MetaCardio”, financed by European Funds and
Comissdo Diretiva do Programa Operacional Regional de
Lisboa and FCT, iNOVA4Health Research Unit (LISBOA-
01-0145- FEDER-007344), cofunded by FCT/MCES,
EUREKA - EUROSTARS 2 CARDIOCONTRACT (Project
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ID: 12529) and FEDER under the PT2020 Partnership
Agreement.

P155-T | The role of impaired platelet
contractility in recurrent pregnancy loss

Alina D. Peshkoval; Natalia G. Evtuginal; Svetlana I. Safiullina®? ;

Rustem L. Litvinov'*

'Kazan Federal University, Kazan, Russia; ’Medical Center «Aibolit»,
Kazan, Russia; 3Kazan State Medical University, Kazan, Russia;
4University of Pennsylvania School of Medicine, Philadelphia, USA

Background: Hemostatic disorders associated with dysfunc-
tion of blood cells are among the most important pathogenic
factors in recurrent pregnancy loss (RPL). Platelets are blood
cells that have multiple functions, including platelet-driven
contraction of blood clots and thrombi that can modulate the
course and outcomes of thrombosis. We hypothesized that
impaired platelet-mediated contraction of blood clots can in-
crease obstructiveness of microthrombi and aggravate micro-
circulatory disorders in placenta, thus promoting RPL.
Materials and methods: Here, we studied kinetics of clots
contraction in the blood of 35 women with a history of RPL
and 25 parous women without obstetric complications in the
past. In addition, the prothrombotic status and hypercoagula-
bility were assessed integral hemostasis tests.

Results: In patients with a history of RPL, hypercoagula-
bility was revealed combined with the impaired blood clot
contraction, together indicating predisposition to thrombosis.
Both the hypercoagulability and defective clot contraction
were significantly more pronounced in patients with 3 or
more cases of miscarriage compared with patients who had
1 or 2 fetal losses. In addition, a significant inhibition of clot
contraction was found in patients with miscarriage occurring
after 10 weeks of gestation compared with those who lost a
fetus during the earlier period of pregnancy.

Conclusion: These results indicate that chronic hyperco-
agulability combined with the impaired contraction of blood
clots form a premorbid background in patients with a his-
tory of RPL. The data confirm a significant pathogenic role
of cellular hemostatic disorders in RPL and suggest that the
blood clot contraction assay has a predictive value in assess-
ing arisk of recurrent miscarriage. In addition, platelets could
be considered as a novel therapeutic target to prevent and/or
treat RPL.

Funding sources: Work supported by the Program of
Competitive Growth of KFU and grant 18-415-1600004
from the Russian Foundation for Basic Research and the
Republic of Tatarstan.
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Background: Heparin-induced thrombocytopenia (HIT) is
a severe complication of heparin treatment characterized
by a low platelet count and a high risk of thrombosis. The
disease is promoted by antibodies to the platelet factor 4
(PF4)/heparin complex, leading to platelet activation and
death via an unknown mechanism. We studied if PF4-
containing immune complexes with pathogenic (KKO)
and non-pathogenic (RTO) antibodies can induce platelet
apoptosis.

Material and methods: Isolated human platelets were incu-
bated for 15, 60, and 180 minutes with KKO/PF4 or RTO/
PF4 complexes as well as with pure PF4 and antibodies fol-
lowed by determination of intracellular apoptotic markers
and calpain activity. The activity of the proteases (calpain and
caspase-3) was analyzed by flow cytometry and fluorimetry.
Cleavage of procaspase-3 and expression of an anti-apoptotic
protein bcl-x1 were assessed by Western blot. Platelets incu-
bated with calcium ionophore A23187 were used as a posi-
tive control.

Results: Unexpectedly, flow cytometry and fluorimetry re-
vealed no changes in the activity of caspase-3 in platelets
treated PF4/KKO or PF4/RTO. The Western blot analysis
showed only minor procaspase-3 cleavage and a slight de-
crease of the level of bcl-xI after 60 minutes of incubation
of platelets with KKO/PF4 complexes. By contrast, A23187
caused complete cleavage of ptocaspase-3 and suppression
of bcl-xl. Remarkably, treatment of platelets with KKO/PF4
induced significant time-dependent activation of calpain
with a maximum activity at 180 minutes comparable with the
positive control. Unlike KKO/PF4 complexes, incubation of
platelets with non-pathogenic RTO/PF4 complexes or pure
KKO and PF4 had negligible effects indistinguishable from
untreated platelets.

Conclusions: The results indicate that HIT-pathogenic PF4-
containing immune complexes induce direct platelet activa-
tion followed by a non-apoptotic death pathway associated
with calpain activation. This mechanism, in addition to other
pathogenic factors, may underlie low blood platelet count n
HIT.

Funding sources: Work supported by the Program of
Competitive Growth at KFU.
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in the blood of patients with systemic lupus
erythematosus

Soluble and platelet-bound p-selectin
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P158-T |1 NIR-light dependent delivery of
Cre recombinase: an optogenetic tool for DNA
modulation in the brain
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Background: Systemic lupus erythematosus (SLE) is an
autoimmune disease characterized by multi-organ inflamma-
tion and a high titer of various autoantibodies, including anti-
DNA antibodies. SLE is often complicated with venous and
arterial thrombosis that may be due to continuous immune
platelet activation in the circulating blood. Activated plate-
lets express and secrete P-selectin, an adhesion molecule
used as a marker of platelet activation. Here, we analyzed
if there is association between levels of soluble P-selectin,
platelet-bound P-selectin and anti-DNA antibodies in the
blood of SLE patients.

Material and methods: ELISA was used to measure soluble
P-selectin in blood plasma and anti-DNA antibodies in blood
serum. Platelet-bound P-selectin was measured in platelet-
rich plasma with flow cytometry using fluorescently labeled
anti-human-CD62P antibodies. Data were analyzed using a
Spearman's rank correlation test.

Results: A mean level of soluble P-selectin in SLE patients
(104 + 19 ng/mL, n = 15) was significantly higher than in
healthy donors (57 + 6 ng/mL, n =10, P < 0.05). An aver-
age titer of anti-DNA antibodies was also elevated in SLE
patients (85 +22 U/mL vs < 10 U/mL reference range).
Platelet-bound P-selectin correlated inversely with soluble
P-selectin (R = —0.59, P < 0.05), indicating chronic platelet
activation followed by release of P-selectin from the plate-
let plasma membrane. A titer of anti-DNA antibodies cor-
related inversely with the expression levels of platelet-bound
P-selectin (R = —0.69, P < 0.01) and correlated directly with
the levels of soluble P-selectin (R = 0.86, P < 0.01), suggest-
ing immune platelet activation by DNA-containing immune
complexes.

Conclusions: The data indicate continuous platelet activa-
tion in the blood of SLE patients associated with a high titer
of anti-DNA antibodies. In response to the immune activa-
tion, platelets express P-selectin from alpha-granules to the
platelet surface followed by solubilization of P-selectin in the
blood. The chronic immune platelet activation may comprise
a prothrombotic mechanism in SLE patients.

Funding source: Program for Competitive Growth at KFU
and RFBR grant Ne19-015-00075.
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Background: Modulation of neural cells has the potential
to treat brain disorders. The delivery of genome-editing en-
zymes as Cre recombinase is a powerful tool that may be
used to manipulate cell activity. Spatial and temporal control
of such platforms is important to reduce side effects and to
study biological aspects that are otherwise difficult to under-
stand. Nanoparticles that release Cre with spatio-temporal
control have been described [1]; however, they present low
recombination efficiency and in vivo activity remains to be
demonstrated. Here, we present a nanoformulation capable
of achieving DNA recombination deep within the brain. The
formulation was validated in vivo for the modulation of en-
dogenous neural stem cells (NSCs) and for the control animal
behavior when administered to ventral tegmental area (VTA).
Materials and methods: We have designed delivery system
based on upconversion nanoparticles that respond to near
infra-red (NIR) light to intracellularly release Cre (CRE-
UCNPs). A reporter cell line was used to access cytotoxicity
and delivery. Recombination efficiency in the subventricu-
lar zone (SVZ) NSC niche was evaluated using a transgenic
Cre reporter mice. Finally, CRE-UCNPs were administered
on the VTA together with CRE-dependent channelrho-
dopsin virus to test the formulation in a Conditioned Place
Preference behavioral assay.

Results: We show the potential of CRE-UCNPs in the in-
ternalization of Cre rand its escape from endocytic compart-
ments. We further confirm the specificity of light-induced
cargo release, both in vitro and in vivo, with the key achieve-
ments of gene edition within the SVZ and VTA regions of
the adult brain. Our results point that the level of recombina-
tion obtained is sufficient to induce behavioral responses in
animals.

Conclusions: This gene editing platform with a spatio-
temporal control over Cre activity represents a generalist tool
for in vivo NIR light-dependent delivery with high tissue
penetration.

Fundingsources: EC funding (“Nanotrigger ’ref.307384; “ERA @
UC”ref.669088), FEDER funds(COMPETE) and FCT(PTDC/
NAN-MAT/28060/2017;CENTRO-01-0145-FEDER-028060;
SFRH/BPD/9604/2013;SFRH/BD/52337/2013).

[1]Morales, D.P..et al., Small(2018):
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P159-T | The effect of intercellular interaction
of MSC and SH-SY5Y in co-culture on result of
cisplatin treatment
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extracellular vesicles from mesenchymal stem cells
overexpressing TRAIL, PTEN or IFNA17

Preparation and analysis of artificial
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The processes of interaction between tumor microenviron-
ment components are importance for the development of
new methods for diagnosis and treatment of cancer. We
investigated the interaction of MSCs derived from human
bone marrow and human neuroblastoma cells SH-SYSY in
co-culture as well as the effect of cisplatin (CDDP) on cell
proliferation, Bcl2, Cavla, Cavlp, Racl mRNA expression
and the effect of co-cultivation on cytokine profile. To create
the co-culture, cells were mixed at 1:1 ratio. The proliferative
activity of co-culture was significantly lower after CDDP-
treatment (10 pg/mL), however higher in comparison with
treated SH-SYSY. Cavla expression level in MSCs after
co-culturing demonstrated 2.86-fold decrease, in co-culture+
CDDP: 2.5-fold decrease, MSCs+CDDP: 1.4-fold decrease,
in SH-SYSY after co-culturing+ CDDP: 2.4-fold increase,
after CDDP treatment: 3.6-fold increase. Cavlf expression
level in MSCs after co-culturing was 3.4-fold lower, after
co-culturing+ CDDP: 3.7-fold lower, after CDDP treating:
1.6-fold lower, in SH-SYSY after co-culturing+ CDDP and
CDDP treating: same 4.5-fold increase in comparing with
control. Racl mRNA was increased 4-fold in MSCs after
co-culturing and increased 6-fold after CDDP treatment, SH-
SYSY treated with cisplatin demonstrated 1.6-fold increase.
Bcl2 expression in MSCs demonstrated 6-fold increase after
co-culture and co-culture+CDDP, after CDDP treated 50-fold
decrease, in SH-SY5Y co-cultured and co-cultured+CDDP
showed 6.5-fold and 8.5-fold increase respectively, CDDP
treated SH-SYSY showed 4.5-fold increase. After 24 hours
of cultivation, high concentrations of IL-6 were observed in
co-culture, also concentrations of IL8/CXCL8 and MCP-1/
CCL2 showed 4-fold and 2-fold increase. Highest level of
MIF was observed 72 hours after co-culture. These results
may suggest development of cell-cell interaction between
cells and exhibition of pro-oncogenic activity of MSCs in co-
culture lead to drug resistance of neuroblastoma cells.

Study was funded by RFBR grant 16-34-60201 and Program
of Competitive Growth of KFU. RAA was supported by state
assignment 20.5175.2017/6.7 of Ministry of Education and
Science of Russia.

Mesenchymal stem cells (MSCs) are non-hematopoietic pro-
genitor cells. They have low immunogenicity and exhibit
homing behavior toward tumor sites. Thus, MSCs can be
used for directed delivery of anti-cancer agents. Cytokines
are molecular messengers that allow cells of the immune sys-
tem to interact with each other and other cells. Numerous cell
cultures and animal tumor model studies have shown that cy-
tokines have broad anti-tumor activity. Extracellular vesicles
(EVs) transfer parental cell cargo to neighboring cells and
thus can be used for the delivery of anticancer therapeutic
agents.

Human mesenchymal stem cells were isolated from adi-
pose tissue. Cells were largely positive for mesenchymal
stem cell surface markers including CD44, CD90, CD29,
CD105 and CD73 and negative for hematopoietic stem cell
surface markers. The multipotency of cells was confirmed
via differentiation into chondrocytes, osteoblasts and adi-
pocytes. MSCs were transduced with recombinant len-
tiviral vectors encoding cytokines: tumor necrosis factor
ligand superfamily member 10 (TNFSF10, TRAIL), inter-
feron alpha-17 (IFNA17) or tumor suppressor phosphatase
and tensin homolog deleted on chromosome 10 (PTEN).
The gene expression was confirmed by quantitative PCR
and western blot analysis. Extracellular vesicle release
from MSCs was induced by cytochalasin B treatment.
Isolated EVs were mostly 50-200 nm in diameter which is
comparable with natural exosomes. Interestingly, resulting
EVs were positive for CD44, CD90 and CD105 cell surface
markers, but CD29 and CD73 expression was significantly
decreased (about 10%).

The functionality and antitumour activity of the EVs will be
further investigated in various transformed cell cultures in vitro.
This study was supported by Russian Science Foundation grant
18-74-10044 and Program of Competitive Growth of KFU.
RAA was supported by state assignment 20.5175.2017/6.7 of
the Ministry of Education and Science of Russia.
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Cytokine Secretion Profiling of human

IInur Salafutdinovl’z; Dilara Gatinal; Ekaterina Garaninal;
Svetlana Khaiboullina'*; Sokolov Mikhail?; Albert Rizvanov';

Rustem Islamov®

'Kazan Federal University, Kazan, Russia; ’Kazan State Medical
University, Kazan, Russia; 3University of Nevada, Reno

Over the last decade insufficient effectiveness of current
therapeutic approaches for neurodegenerative diseases has
led to elevated interest in alternative therapies. In this con-
nection, application of human umbilical cord blood mono-
nuclear cells (UCB-MC) as cell-carriers for the therapeutic
genes may be one of the strategies for prevention the death
of neurons in neurological disorders Previously we have
shown the positive effect of gene modified UCB-MCs si-
multaneously overexpressing vascular endothelial growth
factor (VEGF), glial cell-line derived neurotrophic factor
(GDNF) and neural cell adhesion molecule (NCAM) for
treatment of transgene mice with model of amyotrophic
lateral sclerosis.

In the presented study we evaluated the ability of UCB-MC
simultaneously transduced with Ad5-VEGF165, Ad5-GDNF,
and Ad5-NCAMI1 to produce anti/proinflammatory cy-
tokines, chemokines and growth factors. Condition medium
from gene modified (GM) and non-treated (NT) UCB-MC
was examined by Luminex XMAP technology using Luminex
200" multiplex analyzer and MILLIPLEX MAG magnetic
bead-based multi-analyte panel (HCYTMAG-60K-PX41). In
GM and NT medium the identical secretion profiles of the
analyzed factors (EGF, Exotoxin, TGF-a, G-CSF, GM-CSF,
Fractalkine, IFNa2, IFN-g, GRO, IL10, MCP-3, IL12-p40,
MDC, PDGF-AA, PDGF-AB/BB, sCD40L, IL-1ra, IL-1a,
IL-1b, IL-2, IL-4, IL-6, IL-7, IL-8, IP10, MCP-1, MIP-1a,
MIP-1b, RANTES, TNFa) was shown. However the in-
creased secretion of VEGF was revealed only in GM medium.
Thus, the study showed that transduction of UCB-MC with
adenoviral vectors does not affect the production of anti- or
pro-inflammatory cytokines by the cells in vitro. At the same
time gene modified UCB-MC synthesize and secrete recom-
binant proteins. Our results suggest the safety of the adeno-
viral transduction of UCB-MC in terms of the endogenous
biologically active molecules production and the efficacy
of UCB-MC as cell-carriers for delivery of the therapeutic
genes.

This work was supported by the RFBR grant Ne 18-44-
160029. Work supported by Program of Competitive Growth
of KFU.
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The current therapeutic strategy for the functional recovery
after spinal cord injury (SCI) includes new biotechnological
and electrophysiological methods. In the present research we
evaluated the efficacy of triple-gene therapy in a combination
with epidural electrical stimulation (ES). Mini-pigs with SCI
at Th9 level (n =2) were intrathecally infused with gene-
modified umbilical cord blood mononuclear cells (UCB-MC)
simultaneously overexpressing recombinant vascular en-
dothelial growth factor, glial cell-line derived neurotrophic
factor and neural cell adhesion molecule. ES (25-35 Hz with
7-25 mA and 0.2 ms pulse duration) was started 2 weeks
after neurotrauma and performed above the injury site at C5
level to stimulate neuroregeneration and below at L2 level for
excitation of central pattern generators.

Two month after SCI analysis of the joint kinematics during
ES revealed that the volume of movement in the ankle joint
of treated mini-pigs approached the value of intact animals.
Moreover, the Porcine Thoracic Injury Behavioral Scale test
found the better score of motor function restoration in ani-
mals from therapeutic group.

Electrophysiological study of the soleus muscle estimated
60 days after SCI showed that in the control animals (n = 2),
the motor (M) response had several phases, and the reflex
(H) response was absent. Important, in the therapeutic group
stimulation of the sciatic nerve led to the formation of the
standard form of M-and H-responses.

Thus, behavioral tests and electromyography data indicate
that UCB-MC-mediated triple gene therapy combined with
ES stimulate the processes of neurorehabilitation in mini-
pigs with SCI. These results might represent a novel avenue
for future research into treating patients with SCI.

This study was supported by the grant of Russian Science
Foundation No 16-15-00010. Kazan Federal University
was supported by the Russian Government Program of
Competitive Growth.
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mini-pig spinal cord following gene therapy
combined with epidural stimulation

Histological study of the post-injured
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physiological and pathological cardiac aging: a
proteomic study

Extracellular matrix during

IInur Salafutdinovl’z; Andrei Izmailovl; Filip Fadeevl; Farid
Bashirovl; Airat Gibadullinl; Grayr Kundakchyanl; Ravil
Garifulinl; Irina Minyazeval; Mikhail Osipovl; Arslan Khamitovl;
Rustem Islamov'

'Kazan State Medical University, Kazan, Russia; ’Kazan Federal
University, Kazan, Russia

Currently, there are no reliable methods for effective therapy
of the consequences of spinal cord injury (SCI). Our previ-
ous work has shown the positive effect of cell-mediated gene
therapy in combination with epidural stimulation (ES) on re-
modeling of the post-injured spinal cord in rat. In this study,
we evaluated the efficacy of the triple-gene therapy in a com-
bination with ES on mini-pig spinal cord regeneration after
severe contusion.

Four hours after SCI at Th9 level mini-pigs (n = 2) were in-
trathecally infused with umbilical cord blood mononuclear
cells (UCB-MC, 2 x 106/200 pL) transduced with adenovi-
ral vectors carrying therapeutic genes encoding vascular en-
dothelial growth factor, glial cell-line derived neurotrophic
factor and neural cell adhesion molecule. ES was started
2 weeks after SCI and performed for 6 weeks. ES were given
at a constant current alternatively at C5 level to promote neu-
roregeneration and L2 level to activate local neural circuits.
Control animals (n = 2) were intrathecally injected with sa-
line solution.

Two month after SCI the morphometric analysis of patho-
logical cavities volume in the gray matter below the epi-
center injury revealed the better tissue sparing in treated
mini-pigs (79.4% + 0.2%), when compared with control
animals (76.0%=+0.7%). In the ventral horn of the treated
mini-pigs the increased expression of Hsp27 (5.69 + 1.83
vs 2.77 + 0.57), lower number of Caspase 3-positive cells
(45+3 vs 53 +4), and a higher level of synaptophysin
(28.96 + 3.19 vs 12.34 + 3.60) and PSD95 (18.18 + 3.34 vs
10.25 + 2.82) immunoexpression were shown.

Thus, for the first time we report the positive effect of ES
combined with UCB-MC-mediated triple gene therapy on
morpho-functional recovery of post-injured spinal cord in
mini-pigs. Results of this study represent a novel potentially
successful approach for SCI treatment.

This study was supported by the grant of Russian Science
Foundation N 16-15-00010. Work supported by Program of
Competitive Growth of KFU.

Deolinda Santinhal; Alessandro Oriz; Henrique Almeida3; Patricia
Gomes-Alves® ; Paula Alves3; Lino Ferreira’

! Faculty of Medicine and Center for Neurosciences and Cell Biology,
University of Coimbra, Coimbra, Portugal; ?Leibniz Institute on Aging - Fritz
Lipmann Institute (FLI), Jena, Germany; 3Instituto de Tecnologia Quimica e
Biologica Antonio Xavier, New University of Lisbon, Oeiras, Portugal

Background: Aging is a multifactorial and tissue-specific
process involving diverse alterations (Lopez-Otin, Blasco
et al. 2013), which is associated with a decline of protein,
cell, and organ function. Aging in the cardiovascular sys-
tem is seen by researchers as the beginning of human aging
(Aunan, Watson et al. 2016); however, our understanding
of cardiovascular aging is relative scarce. In cardiac tissue,
extracellular matrix (ECM) is of outmost importance in the
regulation of cellular homeostasis and intracellular signaling,
and provides an essential structural support for cardiomyo-
cytes. During aging, ECM leads to functional and struc-
tural deterioration of the heart (Sessions and Engler 2016).
Unfortunately, it is relatively unknown the effect of aging on
human myocardial ECM proteins.

Material and methods: In this study, we have performed
proteomic analyses on post-mortem human cardiac tissue.
Proteins were extracted from formalin-fixed paraffin embed-
ded (FFPE) heart tissues from old and adult young individu-
als, and also from Hutchinson-Gilford progeria syndrome
patients and quantified through Tandem Mass Tags (TMT)-
based quantitative mass spectrometry.

Results: We identified an upregulation of ECM proteins in
old human myocardium compare to adult young human heart
tissue, mainly in the structural proteins such as collagen type
VIII (Endothelial collagen), Elastin and Biglycan. We also
identified two significant upregulated proteins, Tissue inhibi-
tor of metalloproteinases 3 and a disintegrin and metallopro-
teinase with thrombospondin motifs 4 (ADAM-TS 4), which
are involved in ECM remodelling.

Conclusion: Studies are in progress to compare total pro-
teome of cardiac tissue from old and young mice and eval-
uate the alterations in ECM proteins using decellularized
tissue. However, it has been observed a potentially distinct
signature of physiological aging in cardiac ECM proteins
and also in decellularized matrixes of old mice compared
to young.

Funding source: This work is supported by ERA-CHAIR
and Inter-University Doctoral Program in Aging and Chronic
Diseases fellowship (PD/BD/106051/2015).
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thiacalix[4]arene derivatives as DNA compacting
agents

New thiadiazole calix[4]arene and

P166-T |
pyrazole pharmacophoric groups: potential cervical
carcinoma therapy

Calix[4]arene stereoisomers with

Svetlana Solovieval’z; Vladimir Burilovz; Sofia Kleshninal; Diana
Mironoval; Igor Antipinl‘z; Farida Galieva®

TArbuzov Institute Of Organic &Physical Chemistry, Kazan, Russia;
ZKazan Federal University, Kazan, Russia

Background: Important challenge in gene therapy is to
search efficient and safe gene carries capable of compact-
ing, protecting and delivering nucleic acids into the cell.
Calixarenes are versatile macrocycles with opportunity to in-
troduce several appropriate functional fragments to perform
multivalent binding with target biomolecules. Their easy
synthesis, variety of stereoisomeric forms and low toxicity
levels make them really promising molecules for gene deliv-
ery applications.

Material and methods: Synthesis of (thia)calix[4]arene
derivatives with two or four aminothiadiazole fragments on
the lower rim in cone or 1,3-alternate stereoisomeric form is
carried out. Obtained macrocycles were found to be water
soluble and study of their binding with Calf Thymus DNA
(DNA CT) was done using ethidium bromide as fluorescent
probe. Size and zeta-potential were measured using dynamic
and electrophoretic light scattering.

Results: The obtained thiadiazolyl derivatives of calix- and
thiacalix[4]arene are capable of effective interaction with
DNA CT. An increase in the number of thiadiazolyl frag-
ments from two to four leads to an increase in the stability
constant of the calixarene-DNA complex from 2.1 to 3.6 log-
arithmic units. It was found that a macrocycle containing four
thiadiazolyl fragments in a 1,3-alternate stereoisomeric form
is capable of 6-fold compaction of DNA CT, while macrocy-
cle with two thiadiazolyl fragments is capable only of 2-fold
compaction.

Conclusion: The obtained thiadiazolyl derivatives of calix-
and thiacalix[4]arene are capable of effective interaction with
DNA CT. A macrocycle containing four thiadiazolyl frag-
ments is capable of 6-fold compaction of DNA CT, which is
interesting from the point of view of creating non-viral trans-
fection systems for gene delivery.

Funding sources: This work was funded by RFBR (N. 17-
03-00389) and subsidy allocated to Kazan Federal University
for the state assignment in the sphere of scientific activities
(4.1493.2017/4.6 and 4.5151.2017/6.7). Authors are grate-
ful to CSF-SAC FRC KSC RAS for technical assistance in
research.

Svetlana Solovieval’Z; Anton Muravevl; Farida Galievaz; Artem
Agarkovl; Anastasia Sapunoval; Alexandra Voloshinal; Susan
Matthews®; Igor Antipinl’2

'Arbuzov Institute Of Organic &Physical Chemistry, Kazan, Russia;

2Kazan Federal University, Kazan, Russia; 3University of East Anglia,
Norwich, United Kingdom

Background: Nitrogen-containing aromatic heterocycles are
widely used in cell based therapy due to their ability to bind
nucleic acids. Attachment of multiple heterocyclic units to
low-toxic macrocyclic scaffold would not only increase the
therapeutic dose of the drug, but also increase the stability
of such drug delivery system due to the covalent attachment
of drug. The aim of this work is to synthesize pyrazole-
containing calix[4]arene derivatives and evaluate in vitro its
biological activity towards normal and cancer cell lines.
Material and methods: Palladium chloride and copper io-
dide catalysts were employed for the synthesis of ketoacety-
lene derivative of calix[4]arene, while hydrazine was used
for conversion of the ketoacetylene into pyrazole derivative.
Cytotoxicity and hemotoxicity (on erythrocytes) of the pyra-
zole were determined. Following cell lines were employed:
M-Hela, MCF7, A-549, Chang liver, and Wi38. Cell viabil-
ity was evaluated by Cytell Cell Imaging system using Cell
Viability BioApp application.

Results: A pyrazole-containing derivative of calix[4]arene
in different stereoisomeric forms was synthesized and stud-
ied for cytotoxicity towards normal and cancer cell lines.
Hemotoxicity tests showed low toxicity of synthesized ca-
lixarenes, while cytotoxicity demonstrated no inhibition of
Chang liver and Wi38 cell lines, as well as MCF7 and A-549
carcinoma. In contrast, exposure of M-Hela carcinoma cell
lines to the 9 pmol/L pyrazole compound solution resulted in
their 50% inhibition.

Conclusions: Pyrazole-containing calix[4]arene in partial
cone configuration has shown no toxicity towards normal
human cell lines and has displayed cytotoxicity towards M-
Hela carcinoma at micromolar concentrations.

Funding sources: This work was supported by the Russian
Foundation for Basic Research (project no. 17-53-10016-KO)
and subsidy allocated to Kazan Federal University for
the state assignment in the sphere of scientific activities
(4.1493.2017/4.6 and 4.5151.2017/6.7). Authors are grate-
ful CSF-SAC FRC KSC RAS for technical assistance in
research.
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methoxypolyethylene glycol system with dynamic

A novel pH-responsive drug delivery

covalent conjugation
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Antipinl’2
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Background: One of the emerging direction of new cell
based therapy systems creation is design of drug delivery
compositions carrying functional fragments conjugated via
dynamic covalent bonds. Conjugation of macrocyclic mol-
ecules with biocompatible polymer fragments can discover
new opportunities in the construction of drug delivery sys-
tem with convenient topography and improved encapsulation
properties as well as the releasing profile. The aim of our
work was to obtain low-toxic calixresorcinarene derivative
bearing the fragments of biocompatible polymer attached via
acylhydrazone bonds.

Material and methods: Methoxy-PEG-550 was used to
attach into calixarene platform via acylhydrazone bond
formation. Calixresorcinarene - methoxypolyethylene gly-
col (mPEG) conjugate was synthesized by step-by-step
functionalization of tetraundecylcalixresorcinarene. The
cytotoxicity and hemotoxicity of the conjugate and it deg-
radation product were determined. Cell viability of Chang
liver cell was evaluated by means of multifunctional system
Cytell Cell Imaging using Cell Viability BioApp applica-
tion. Also the hemolytic activity against human red blood
cells was tested. The micellization of the conjugate, the
encapsulation of drugs and their release under low pH are
studied by DLS, TEM, UV-VIS, and fluorimetry methods.
Results: A pH-responsive drug carrier based on tetraundecyl-
calixresorcinarene - mPEG conjugate bearing pH-responsive
acylhydrazone bonds was synthesized and used for encap-
sulation of anthracycline antitumor antibiotic Doxorubicin
and photosensitizer Methylene Blue. The pH-controlled drug
release was studied. The cyto- and hemotoxicity tests dem-
onstrated the low toxicity of the conjugate and it degradation
product.

Conclusions: A novel calixresorcinarene-mPEG conjugate
was successfully created and in vitro tested as low-toxic pH-
responsive drug delivery system.

Funding sources: The work was funded by the subsidy al-
located to Kazan Federal University (4.1493.2017/4.6 and
4.5151.2017/6.7). Authors are grateful CSF-SAC FRC KSC
RAS for technical assistance in research.
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Heart failure, a progressive syndrome linked to ageing, af-
fects 26 million individuals worldwide (Savarese, G. et al.
2017). Half of this patients have preserved ejection frac-
tion (HFpEF) and this number is increasing (Dhingra, A.
et al. 2014). Pathophysiology of HFpEF has been proposed
as result of high prevalence of comorbidities that induce
a systemic pro-inflammatory state and, consequently,
coronary microvascular endothelial dysfunction (Paulus,
W. et al. 2013). The latter, causes cardiomyocyte hyper-
trophy and interstitial fibrosis, promoting high diastolic
left ventricular stiffness. So far, it is not completely un-
derstood the mechanism behind endothelial inflammation
and dysfunction in HFpEF. To evaluate the expression of
inflammatory and oxidative stress markers, conditioned
media (CM) from ZSF1 rats (Lean and Obese), as well as
serum obtained from HFpEF patients and healthy volun-
teers, were exposed to normal endothelial cells (ECs). Both
ZSF1-Obese CM and serum from HFpEF patients induced
normal ECs to a phenotype of inflammation and oxidative
stress, characterized by E-selectin and VCAM-1 upregu-
lation, and eNOS downregulation in the first 10 hours of
exposure. Moreover, only ZSF1-Obese rats and HFpEF
patients showed an overexpression of the same adhesion
molecules at the heart, both at the endothelium and other
regions of the heart tissue, indicating a general inflam-
mation response. We also investigated cell senescence
in HFpEF, given its strongly relation with inflammation.
Preliminary results indicated a link between inflammation
and cell senescence, which might lead to a new paradigm
for the treatment of HFpEF.

Acknowledgments: This work was supported by the ERA
Chair project: “ERA at UC: Enhancing Research in Ageing
at the University of Coimbra” (Ref: 669088); Portugal 2020
project: “NETDIAMOND: new targets in diastolic heart
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Parkinson's disease (PD) is caused by the degeneration of do-
paminergic neurons in the substantia nigra pars compacta and
is characterized by motor as well as gastrointestinal symp-
toms. The pathological hallmark of PD is an accumulation
of misfolded a-synuclein aggregates within the brain and in
the enteric nervous system of earliest and asymptomatic pa-
tients. Our central hypothesis argues that gut dysbiosis allows
bacterial metabolites to reach the brain triggering neuronal
innate immune responses, antimicrobial peptides production,
mitochondrial dysfunction, inflammation and ultimately spo-
radic PD.

Mesencephalic neurons and C57BL/6 mice (6-month-old)
were exposed to a gut bacterial metabolite (PAMP-X).
Mitochondrial function was assessed in a Seahorse equip-
ment, reactive oxygen species (ROS)using MitoPy dye,
mitochondrial network status with TOM20 and cardiolipin
exposure using 10-nonyl acridine orange dye. Neuronal in-
nate immunity activation: TLR protein levels, IL-1p, caspase-
1 activation and cytokine production. Mice motor function:
beam walking and the hindlimb clasping behavior tests.

Our in vitro results showed that PAMP-X targeted the mito-
chondria decreasing respiration, ATP synthesis, membrane
potential and increasing ROS production. Moreover, mito-
chondrial network was fragmented and trafficking impaired,
besides that autophagic turnover was reduced by PAMP-X.
We detected higher a-synuclein oligomers levels and neu-
ronal innate immunity activation, with increases in TLR4 and
pro-IL-1p levels and in caspase 1-like activity, in the pres-
ence of PAMP-X. In vivo studies showed that PAMP-X in-
duced mesencephalon mitochondria dysfunction, decreased
mesencephalon TH levels and induced motor dysfunctions.
Altogether, these results may represent new important knowl-
edge on the role of neurotoxins from bacterial origin in the
activation of PD brain neurodegenerative process.

Funding: by FCT and by EU-FEDER (Operational
Competitiveness ~ Program—COMPETE  grant  UID/
NEU/04539/2013), by the European Regional Development
Fund, Centro 2020 Regional Operational Program (CENTRO-
01-0145-FEDER-000012-HealthyAging2020), by Prémio
Santa Casa Neurociéncias Mantero Belard MB-40-2016.
E Candeias: MB-40-2016 fellowship. AR Esteves: Post-
Doctoral fellowship, FCT-MCTES, Portugal. JM Magalhaes:
Healthy Aging2020 fellowship.
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Background: Obesity represents the most common comor-
bidity in pregnancy in developed countries, causing numer-
ous obstetrical complications, both on short term and on the
long term for the descendants. We aim to show the conse-
quences of maternal obesity on fetal neurological prognosis.
Material and methods: We used an animal model to study
the effects of gestational obesity using 30 obese female Wistar
rats, in which we induced obesity by high-calorie high-fat
diet fed by gavage. The pregnant females were divided in a
group receiving normal diet and another one continuing the
fat alimentation during gestation.

Results: We analyzed the secretion of adipokines from ma-
ternal venous blood (leptin and adiponectin), lipid peroxi-
dation levels (MDA malonyl-dialdehyde) and antioxidation
(GSH glutation), maternal and fetal brain homogenates and
venous samples. Brain tissue from pups and females was ana-
lyzed in hematoxylin eosin stain. Low levels of adiponectin
and increased of leptin positively correlated with the high
brain lipid peroxidation and low GSH. Lipid peroxidation in
brain tissue showed high levels of peroxidation in the group
with fat diet, and low levels of antioxidants. Brain histology
of obese females continuing fat diet and their pups showed
multifocal cerebral necrosis of Purkinje neurons, perineu-
ronal edema with non-specific vacuolization of the molecular
layer. The gray matter in the focal cortex was marked by neu-
ronal necrosis with increased basophilia of the cytoplasm ac-
companied by perineuronal edema and glial cells infiltration.
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The clinical observation of the pups that lived showed a
lower reactivity and motor activity in the fat group.
Conclusions: Our experiment confirmed histopathological
alteration of the brain tissue (especially cerebellum) in foe-
tuses derived from obese rats, correlated with metabolic syn-
drome diagnosed through peroxidation and adipokine shift
and animal behavior. We suggest that the long term neuro-
logical prognosis of these foetuses is inferior to the descend-
ant of normal weight mothers.

P172-T | Condition of the spinal motor center
of the rat soleus muscle during hypogravity and
hypogravity combined with spinal cord stimulation

Artur Fedianin]; Nailia Galiullinal; Irina Lvoval;
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'Kazan (Volga region) Federal University, Kazan, Russia

The study of the central mechanisms of motor function reor-
ganization and the search for new effective methods of motor
rehabilitation are important fundamental tasks of modern
physiology and medicine. The aim of the work was to as-
sess the functional state of the motor center m. soleus rats
with hypogravity and hypogravity combined with electrical
stimulation of the spinal cord. The study was carried out on
laboratory rats weighing 180-200 g with observance of all
bioethical norms in the following experimental series: (a)
with hindlimb unloading by the standard method (HU group:
n=7); (b) with hindlimb unloading in combination with
daily electrical stimulation of the spinal cord at the level of
the L1 segment (HU+ES group: n = 7). After 7 days of ex-
posure to the experimental conditions by electromyographic
methods, reflex excitability of the soleus motor neurons was
assessed. The control was the data obtained in the study of
intact animals (n =5). It was found that in the HU group,
an increase in the reflex excitability of the motor neurons of
the motor center of the soleus muscle was observed. In the
HU+ES group, no changes were found in the state of the so-
leus motor center. Thus, with hypogravity, the reflex excit-
ability of the motoroneurons of the soleus muscle increases,
stimulation of the spinal cord prevents a change in the state
of the motor centers.

The reported study was funded by RFBR according to the
research project Ne 19-04-01067.
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The development of protective tension of the muscles of
the anterior abdominal wall and the lumbar region during
inflammation of the appendix is the main diagnostic symp-
tom of the presence of pathology to date. However, influ-
ences from the source of nociceptive irritation on skeletal
muscle activity can also be inhibitory, reducing the induced
activity of the corresponding muscles. The mechanisms of
development of such reactions remain unclear and may be
associated with changes in the excitability of spinal motor
neurons. The purpose of this study was to test the reflex
excitability of spinal motor neurons that innervate the m.
triceps surae in patients with acute appendicitis. The study
involved 20 healthy subjects and 47 patients with acute ap-
pendicitis with their informed consent. H and M responses of
the medial gastrocnemius and soleus muscle were recorded.
It has been shown that in healthy subjects reflex excitability
of the right and left spinal motor neurons is almost the same.
Nociceptive influences from the inflamed appendix cause a
decrease in the reflex excitability of motor neurons of the
gastrocnemius and soleus muscles. In the majority of pa-
tients, along with general inhibition of the activity of motor
neurons, a change in the parameters of H-reflexes was ob-
served, indicating an increase in the reflex excitability of
sacral motor neurons on the side of pathology. In 16% of
patients, nociceptive afferentation led to increased inhibi-
tion of reflex excitability of the sacral motor neurons on
the right, despite the typical location of the appendix. The
findings suggest a modulating effect of nociceptive visceral
irritation on the reflex excitability of spinal motor neurons.
This work was funded by the subsidy allocated to Kazan
Federal University for the state assignment in the sphere of
scientific activities” Nel17.9783.2017/8.9.
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Background: Hyperhomocysteinemia (HHcy) is a well-
known independent risk factor for cardiovascular diseases,
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neurodegenerative, metabolic diseases. Population studies
demonstrated a possible association between migraine with
aura and homocysteine level. Cortical spreading depression
(CSD) underlies the phenomenon of migraine with aura. The
aim of the present study was to analyses the peripheral me-
chanical sensitivity and susceptibility to CSD of rats with
prenatal HHcy.

Materials and methods: Experiments were performed on
Wistar male rats at the age of 6-8 weeks. The rats of the
control-group were born from females fed with a control
diet. The rats of the HHCy-group were born from females
fed with methionine diet. The concentration of homocyst-
eine in control was 6.4 + 0.9 pmol/L and in HHCy-group
18.1 + 0.8 pmol/L. Mechanical allodynia was evaluated
using the Von Frey filaments (ranging from 0.008 to 2 g
of target force, Ugo Basile, Italy) in the whisker pad in
ascending order of their strength. CSD and multiple unit
activity (MUA) was recorded in somatosensory zone using
16-site linear silicon probes (NeuroNexus Technologies,
USA), evoked by the application of 10 pL of KCI solution
in increasing concentrations (0.01-1 mol/L) on the visual
cortex.

Results: The rats from HHcy-group demonstrated mechani-
cal allodynia in the vibrissae zone and the thresholds of tac-
tile sensitivity were 0.065 + 0.01 g in the control-group and
0.025 + 0.005 g in the HHcy-group (pU < 0.01). Moreover,
in HHcy rats CSD was evoked by KCI at lower concentration
(0.07M) compared to control (0.16M). The frequency of the
Background

MUA was significantly higher and a larger increase of MUA
frequency at the onset of CSD was observed in HHCy-group.
Conclusion: It was concluded that HHcy induces mechani-
cal allodynia and increased sensitivity to the occurrence of
CSD which may underlie the higher risk of migraine attacks
in patients with high plasma homocysteine level. This study
was supported by Program of Competitive Growth of KFU
and RSF Ne19-15-00174.

P175-T | Cholinergic excitation of trigeminal
meningeal nerves as triggers of migraine pain

Kseniia Koroleva1’2; Yan Konshevl; Nikita Mikhailovz; Irina
Sheluchina®; Guzel Sitdikova'; Rashid Giniatullin'?

lKazan Federal University, Kazan, Russia; 2A.1L Virtanen Institute
Jfor Molecular Sciences at University of Eastern, Kuopio, Finland;
jShemyakin-Ovchinnikov Institute of Bioorganic Chemistry, Russian
Academy of Sciences, Moscow, Russia

Migraine is the most common neurological disorder, which
is difficult to treat due to lack of understanding of the neu-
rochemical mechanisms triggering nociceptive signalling.

Nociceptive signals leading to migraine headache are gener-
ated in the endings of the trigeminal nerve in meninges sur-
rounding brain. Despite the morphological evidence of the
parasympathetic innervation of meninges, insufficient atten-
tion is currently paid to the role of the cholinergic mechanisms
in peripheral nociception. Parasympathetic fibers, innervated
the meningeal tissue, release acetylcholine (ACh), which can
excite trigeminal nerve fibers initiating nociceptive firing.
However, the role of nicotinic receptors in the mechanisms
of peripheral trigeminal pain is not understood.

Experiments were performed at the trigemino-vascular sys-
tem of rats (P 35-45) where was used isolated hemiskull
with intact dura mater, dural vessels and nerve, which allows
to study molecular mechanisms underlying first steps of a
headache.

By using electrophysiological recordings from rat meningeal
nerves, we show here that ACh can activate nociceptive sig-
nalling in these trigeminal afferents. Moreover, this excita-
tory action was reproduced by choline known as the agonist
of alpha 7 type of nicotinic receptors. Also, we showed co-
bratoxin (antagonist nicotinic receptors) reduced the number
of trigeminal spikes in the control condition. Taken together,
our data suggest novel cholinergic mechanisms of trigeminal
nociception which can take part in migraine pain.

This study was supported by Program of Competitive Growth
of KFU and RFBR KOMFI Ne17-00-00053.

P176-T |
generates motor deficits and neuronal mitochondria
impairment

Intensive antibiotic administration

Jodo Magalhﬁesl’z; Emanuel Candeiasl’z; Ana Estevesl’z; Susana

Alarico' ’2; Igor Tiag03; Ildete Luisa Ferreiral; Ana Cristina Regol;

Nuno Empadinhasl’z; Sandra Cardoso**

'eNe - Center for Neuroscience and Cell Biology, Coimbra, Portugal;
CIBB - Center for Innovative Biomedicine and Biotechnology, Coimbra,
Portugal; 3Cem‘erf0r Functional Ecology, Coimbra, Portugal; *Institute
of Cellular and Molecular Biology, Faculty of Medicine, Coimbra,
Portugal

Parkinson's disease (PD) is characterized by motor dysfunc-
tions, gastrointestinal (GI) symptoms and mental impairment.
An imbalance in the gut microbiome is tightly associated
with GI complications as well as with a spectrum of neuro-
degenerative disorders. We hypothesize that a chronic and
intensive antibiotic treatment leads to an alteration in gut
microbiome and thus potentiates the brain neurodegenera-
tive process, with detrimental effects on motor and neuronal
function.

7.5-month-old C57BL/6 male mice were treated with a cock-
tail of antibiotics in drinking water for 6 weeks. The suc-
cess of this treatment was determined by mice fecal output
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and NGS gut microbiome detection. At this time, a battery
of behavior tests was conducted to assess motor and odor
functions, as well as cognitive performance. Afterwards,
40-week-old mice were euthanized and brain mitochondria
were isolated to measure oxygen consumption rate with the
Seahorse apparatus.

Mice treated with the antibiotic cocktail presented a higher
fecal output and an altered gut microbiome compatible
with gut dysbiosis. Indeed, we observed that mice appen-
dix after antibiotic treatment was 3 times enlarged as com-
pared to controls. Antibiotics administration induced loss
of odor discrimination, alteration in motor function and
gastrointestinal dysfunction. Finally, antibiotic treatment
in vitro and in vivo induced mesencephalic mitochondria
dysfunction.

Our results demonstrate that chronic antibiotic administration
can have deleterious effects, probably through gut dysbiosis,
since antibiotic-treated mice developed early symptoms of
neurodegeneration.

Work in our laboratory is supported by Fundacdo para a
Ciéncia e a Tecnologia (FCT) and by EU-FEDER fund-
ing through the Operational Competitiveness Program—
COMPETE grant UID/NEU/04539/2013, by the European
Regional Development Fund, Centro 2020 Regional
Operational Program (CENTRO-01-0145-FEDER-000012-
HealthyAging2020), by Prémio Santa Casa Neurociéncias
Mantero Belard MB-40-2016. JM Magalhaes is supported by
HealthyAging2020 fellowship. E Candeias is supported by a
MB-40-2016 fellowship. AR Esteves is supported by Post-
Doctoral fellowship from FCT-MCTES, Portugal.

P177-T | The effect of aging on auditory function

Oleg Markelovl; Dmitrii Kaplunl; Mareike Buhlz; Anna
Warzybokz; Maria Boboshk03’4; Birger Kollmeier?

ISaint Petersburg Electrotechnical University, Saint Petersburg,
Russia; *Medizinische Physik and Cluster of Excellence Hearing4all,
Carl-von-Ossietzky University, Oldenburg, Germany; 3Pavlov First
St. Petersburg State Medical University, Saint Petersburg, Russia;
*Northwest State Medical University named after 1.1. Mechnikov, Saint
Petersburg, Russia

Background: The study aims to support clinical rehabilita-
tive audiology with a quantitative, model-based and statis-
tically anchored system of analysis and prediction methods
for assessing the effect of age and individual hearing loss of
speech.

Materials and methods: 401 listeners from 19 to 87 years
were examined in two clinical centers: Department of
Medical Physics and Acoustics, University of Oldenburg,
Germany (N =284) and the State Medical University
of St. Petersburg, Russia (N = 117) using the pure tone

audiometry and speech audiometry in noise (in Oldenburg
- Goettingen Sentence Test, GOESA; in St. Petersburg -
Russian matrix sentence test, RUMatrix). Listeners were di-
vided into four groups: young and middle-aged (60 years)
normal-hearing (PTA <25) {yNH} and hearing-impaired
(PTA >25) {yHI}; older aged (=60 years old) normal-
hearing {oNH} and hearing-impaired {oHI}. Pure tone av-
eraged across frequencies 0.5, 1, 2, and 4 kHz (PTA) and
speech reception threshold in noise (SRT_N) were com-
pared. The analysis was performed separately on German
and Russian cohorts and additionally cross-validated on
mixed data.

Results: Significant differences could be observed between
HI and NH in PTA (P < 0.05) and in SRT_N (P < 0.001) in
both cases of old and young listeners (including Bonferroni
correction). No significant differences were found between
SRT_N in yHI and in oHI (P < 0.05). Next, SRT_N in yNH
differed significantly from oNH listeners (P < 0.05) as well
as from yHI and oHI listeners (P < 0.002). Also oNH dif-
fered from both HI groups (P < 0.001). These results were
confirmed by data from both centers independently.
Conclusion: Our results indicate that the combination of
age and PTA level might be used as a potential predictor of
SRT_N. Additionally the GOESA and RUMatrix tests were
in both qualitative and quantitative agreement allowing to
merge two datasets for German and Russian speakers for fur-
ther analysis.

P178-T | Adverse drug reactions with
fatal outcome in the elderly: a 5-year review
of spontaneous reports to the Portuguese
pharmacovigilance system

Cristina Monteirol; Ana Paula Duarte"Z; Gilberto Alves"?

TUFBI-Unidade de Farmacovigildncia da Beira Interior, Universidade
da Beira interior, Covilhd, Portugal; 2CICS-UBI - Health Sciences
Research Centre, University of Beira Interior, Covilhd, Portugal

Background: Adverse drug reactions (ADRs) represent an
public health concern, being responsible for considerable
morbidity and mortality in older people. The aim of this study
was to analyze the suspected ADRs in elderly spontaneously
reported to the Portuguese Pharmacovigilance System (PPS)
over a 5-year period.

Material and methods: A retrospective analysis of sus-
pected ADR reports involving patients aged 65 years or
older received by the PPS between 1 January 2013 and 31
December 2017 was carried out. The cases were assessed ac-
cording to their seriousness. The medicines involved were
categorized according to the WHO Anatomical Therapeutic
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Chemical classification system. The terminology used to
code suspected ADRs was based on medical terms coded ac-
cording to the Systems Organ Classes.

Results: After data cleaning, including duplicate identi-
fication and assessment of reports without age indication
and considering only the spontaneous cases reported, 3692
cases were found. Among the 2458 serious cases of sus-
pected ADRs, 835 (34.0%) led to hospitalization and in 143
(5.8%) of them occurred a fatal outcome. The suspected
ADRs most associated with fatal outcome belong to gen-
eral disorders and administration site conditions (18.5%)
and infections and infestations (11.6%). Antineoplastic
agents and antithrombotic agents were the most represented
pharmacotherapeutic groups of suspected drugs involved
(25.0% and 13.6% respectively). In the group of the anti-
neoplastic agents, the other antineoplastic agents (43.6%)
and the alkylating agents (23.6%) were the pharmacologi-
cal subgroups most represented. The antithrombotic agents
were represented by the heparin group (36.7%) and the di-
rect factor Xa inhibitors (36.7%). Most of suspected ADRs
were observed in males (51.0%) belonging to the age group
of 65 to 74 years (52.4%).

Conclusions: Pharmacovigilance databases are important
tools to evaluate issues related to the safety of drugs in older
people, enabling to improve the knowledge on the safety pro-
file of medicines in these patients.

P179-T |
admission, hospital stay and diagnosis-related

The increasing burden of aging on

group reimbursement. An ordinary day in an
Academic Division of Internal Medicine in
Southern Italy

Marina Nuzzolg Michela Capursol; Anna Belfiorel; Paolo
Buonamicol; Francesco Minerva'; Vincenzo Palmieri]; Stefania
Pugliese'; Piero Portincasa'

IClinica Medica “A. Murri”, Department of Biomedical Sciences and

Human Oncology, University of Bari “Aldo Moro” Medical School, Bari,
Italy

Background: The Italian population is aging; in 2015
(ISTAT) subjects older than 65 years were 21.7% and figures
are growing. This trend has enormous impact on national
health systems.

Aims: To describe the impact of aging on the hospitalization
profile and diagnosis-related group (DRG) reimbursement in
an academic Division of Internal Medicine, in Southern Italy.
Material and methods: Data obtained from hospital regis-
try of planned and emergency admissions of patients rang-
ing 15-100 years on two consecutive years (January 2016 to
December 2017) were included.

WILEY-L%

Results: 1820 patients were admitted (899 F, 921 M, mean
age 69.0 +£ SD16.6 years); 1244 patients (68.3%) aged
> 65 years. Patients from Emergency Room (ER) were
72.9% of total admissions, were older than elective patients
(mean age 71 + 16 vs 64 + 17 years, P = 0.0000), had longer
hospital stay (8.9 = 7.7 vs 4.4 + 4.6 days, P =0.0000) and
higher DRG reimbursement (€2899 + 1660 vs 2291 + 1789,
P =0.0000). Hospital stay (r =0.14; P = 0.0000) and DRG
reimbursement (r=0.19; P =0.0000) increased signifi-
cantly with age.

The impact of aging on hospital stay and DRG reimburse-
ment was further evaluated on four age groups, i.e., <65,
65-74, 75-84 and > 85 years (31.7%, 23.6%, 28.7% and
16.0% of total, respectively). A progressive increase at each
age group was observed for mean DRG reimbursement
(€2340 + 1937, 2837 + 1721, 2909 + 1479, 3045 + 1501 re-
spectively, P = 0.0000) and mean hospital stay (6.6 + SD7.4,
7.6 + SD6.8, 8.3 + SD7.5, 8.9 + SD6.8 days respectively,
P =0.0000).

Conclusions: In an academic division of Internal Medicine
in Southern Italy opened to ER, geriatric patients account
for 68.3% of total admissions. This population drains major
clinical and economic efforts. Geriatric expertise and cost-
effective strategies are urgently required to cope with elderly
and fragile patients’ management.

P180-T | Cytokines levels in rats with prenatal
hyperhomocysteinemia

IInar Shaidullov'; Nail Khaertdinov'; Ekaterina Garanina'; Albert

Rizvanov'; Guzel Sitdikova'

IKazan Federal University, Kazan, Russia

Background: Hyperhomocysteinemia (hHCY) characterized
by an elevated level of homocysteine in blood plasma due to
nutritional disbalance, mutations of genes of homocysteine
metabolism, lifestyle, etc. Population studies revealed that
homocysteine levels gradually increased with age and can
achieve 20-25 pmol/L in elderly people which corresponds to
mild hHCY. High levels of homocysteine are associated with
the incidence of degenerative metabolic diseases, includ-
ing atherosclerosis, cancer, inflammatory and autoimmune
diseases, dementia. It became apparent that many affected
patients exhibited features of accelerated aging. The aim of
our study was to analyze the profile of pro-inflammatory cy-
tokines in serum of rats with hHCY.

Materials and methods: In present study we used adult rats
with prenatal hHCY (homocysteine level ~20 pmol/L), born
from female rats fed with methionine rich diet during preg-
nancy. Cytokines profile in samples of blood plasma was



ABSTRACTS

" | wiLEy

analyzed using Bio-Plex Pro Rat Cytokine 23-plex Assay
(Bio-Rad).

Results: In the model of prenatal hHcy the fetus developed
under high level of homocysteine and the offspring demon-
strated low body weight, high mortality, the delayed neu-
robehavioral maturation and violations of motor activity,
deficit of exploratory and cognitive abilities in early and late
postnatal life. We found that in blood plasma of hHCY rats
IL-1a, IL-6, IFN-g, TNFa, EPO were up-regulated compared
to the control group.

Conclusions: Our results demonstrated that the chronic
hHCY conditions increase the level of pro-inflammatory cy-
tokines in blood serum which impact in on the aging process.
The induction of TNFa, which influence the lipid metabo-
lism, coagulation, endothelial dysfunction, in turn may in-
crease the production of IL-1a, IL-6, IFN-g. The increased
level of EPO seems to be a consequence of hypoxic condi-
tions due to chronic vascular inflammation and chronic renal
failure resulted from glomerular damage in hHCY.

This study was supported by Program of Competitive Growth

of KFU and RSF no. 19-15-00174.

P181-T | Modulation of evoked cortical activity
by the sensory input in the somatosensory cortex of
the neonatal rat

Lyailya Sharipzyanova'; Agata Borisova'; Victoria Shumkova';
Marat Minlebaev'*

lKazan Federal University, Kazan, Russia; 2INMED-INSERM U901,
Marseille, France; 3University Aix-Marseille II, Marseille, France

Being a part of somatosensory system, barrel cortex in ro-
dents plays an important role in animals’ contact with exter-
nal world. Each cortical column, so-called - barrel, receives
sensory input from corresponding vibrissae on the whisker
pad of an animal. Sensory feedback from vibrissae allows ro-
dents to discriminate surface of the obstacle. While sensory
coding in adult rodents is a subject of intensive research,
little is known about the emergence of sensory coding.
To answer this question we have done the experiments on
4-7 days old neonatal rats. Multichannel silicon probes were
used to register extracellular activity in the barrel cortex.
Using the method of intrinsic optical signal recording we de-
tected the barrels corresponding to stimulated vibrissae and
placed electrodes into them. Several stimulation protocols
with different interstimulus intervals and speeds of vibrissa
deflection were used to characterize properties of the evoked
cortical response. Our results demonstrated modulation of
evoked cortical response in barrel cortex by different types
of stimulation. While speeds of vibrissae deflection more
than 0.005 rad/ms evoked oscillatory response with constant

and stable number of spikes per trough, lower speeds of vi-
brissae deflections were associated with progressive increase
of MUA per trough (6.8+-2.3 spikes/trough for the Ist cycle
of local field potential deflection to 12.7+-2.9 spikes/trough
for the 5th cycle). Changes of interstimulus interval also
modulated the evoked cortical response. The decrease of a
time period between stimulations of the adjacent vibrissae
resulted in the reduction of the gamma frequency compo-
nent of the evoked cortical response for the second stimulus.
Based on our results we suggest that mechanisms of sen-
sory coding emerge early in development coinciding with
the critical period of cortical maps formation. The work was
supported by RFBR grant No.18-34-00924\18 and by RSF
grant 16-15-10174.

P182-T | Effects of anesthesia on the sensory
evoked optical intrinsic signal in the somatosensory
cortex of the neonatal rat

Lyailya Sharipzyanova'; Arina Kulmameteva'; Alexander
Yamoldinl; Marat Minlebaev'?

'Kazan Federal University, Kazan, Russia; 2INMED-INSERM U901,
Marseille, France

Optical intrinsic signal (OIS) is the neuroimaging tech-
nique that is widely used for detection of the active cortical
region position both in fundamental and clinical studies. In
fundamental neuroscience, the OIS recordings require the
deep anesthesia to immobilize the animal. While effects of
the widely used anesthetics on the OIS in adult brain is a
subject of active investigations, little is known about the
anesthesia effect on the OIS in the immature brain. In the
present study, we attempted to answer this question using
the neonatal somatosensory system in vivo and widely
used anesthetic agents - urethane and isoflurane. The study
was done on neonatal rat pups of two age groups: 6-10 and
13-15 days from birth, which correspond to the early post-
natal and juvenile periods of rodents development. The
amplitude-temporal parameters of OIS were analyzed. Our
results showed a negative correlation between the OIS am-
plitude and the anesthetics concentration. However, while
in the younger group of rodents, the increase of the an-
esthetics concentration resulted in a progressive decrease
in the amplitude of OIS, in older group the concentration
dependences had the complex form. While the increase of
the urethane up to 1 g/kg weakly affects OIS, its further in-
crease resulted in a rapid drop of the OIS amplitude and in
all cases, the animal died at 2 g/kg urethane concentration.
Low OIS sensitivity in the older group also was seen to the
isoflurane, surprisingly, following isoflurane increase was
associated with the slower reduction of the OIS amplitude.
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In the present study for the first time, it is demonstrated the
age difference of the OIS dependence on the urethane- and
isoflurane-based anesthesia. We suggest that the different
effects of the anesthesia on the OIS are linked to the im-
maturity of the neurovascular coupling. The work was sup-
ported by RSF grant 16-15-10174.

P183-T |
of the intrinsic optical signal in the somatosensory
cortex of the neonatal rat in vivo

Mechanisms underlying the generation

Lyailya Sharipzyanoval; Marat Minlebaev'?

lKazan Federal University, Kazan, Russia; 2INMED-INSERM U901,
Marseille, France

The intrinsic optical signal (I0OS) is a widely used tech-
nique for functional mapping in the central nervous system
both in clinical and fundamental studies. While in the adult
brain the hemodynamic component of the IOS predomi-
nates in its generation, in the developing nervous system
I0S largely depends on changes of the light-scattering of
the active neuronal tissue. In the adult brain in vitro, it was
demonstrated that the tissue component of the IOS is linked
to the cell swelling, because of the accumulation of chlo-
ride and water in the cell during its activity. However, little
is known about the mechanisms underlying the formation
of the tissue response of IOS during the early postnatal pe-
riod. To answer this question, we developed the superfused
neocortex preparation in vivo and combined it with the IOS
imaging in the somatosensory system of the newborn rats
(from 4 to 7 days after birth). The functional role of princi-
pal chloride cotransporters (NKCC1 and KCC2) was inves-
tigated with the help of their antagonists. We have found
that inhibition of the NKCC1 cotransporter by the applica-
tion of the bumetanide (20 uM) into the perfusion chamber
weakly affected the IOS signal. However, application of the
furosemide in the concentration that selectively blocks the
KCC2 (2 uM), strongly modified the amplitude-temporal
characteristics of the IOS (for amplitude from 0.07 + 0.01%
to 0.04 + 0.001%, for the decay time from 6.4 + 0.14 s to
94 +0.3s,P<0.05 n=11). Thus we demonstrated that
while upload of the cell by chloride played the minor role,
the functioning of the chloride extruder - KCC2 strongly
affected the IOS generation, we suggest that this develop-
mental phenomenon is linked to the low expression level
of the KCC2 at the early postnatal period. The work was
supported by RSF grant 16-15-10174.
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Understanding the cell growth profile

Guida Bentol; Karolina Siewiera2’3; Liliana Montezinhol'4; Paulo
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'eNe - Center for Neuroscience and Cell Biology, University of Coimbra,
UC Biotech, Biocant Park, Cantanhede, Portugal; zDepartment of
Haemostasis and Haemostatic Disorders, Medical University of Lodz,
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University of Lodz, Lodz, Poland; 4Centerf0r Investigation Vasco da
Gama (CIVG), Department of Veterinary Medicine, Escola Universitdria
Vasco da Gama, Coimbra, Portugal

Background: Lymphoblasts are a valuable cellular platform
to predict the efficacy of therapeutic approaches in pre-
clinical assays, and a reliable model to investigate metabolic
alterations in amyotrophic lateral sclerosis (ALS) disease.
We studied the growth profile of lymphoblast from ALS pa-
tients and sex/age-matched controls to clarify the influence of
SOD1 mutations (mutSOD1) on lymphoblast proliferation.
Methods: Lymphoblasts from 3 patients with mutSOD1 and
from 3 patients with undetermined SOD1 mutation (und-
SOD1), as well as 3 sex/age-matched controls were obtained
from Coriell Cell Repository. The number of cells were de-
termined using a BioRAD TC20 automated cell counter, and
cell viability was assessed using trypan-blue staining. Data
are expressed as mean+SEM and comparisons between
groups were performed by Two-Way ANOVA and Tukey
post-test, P < 0.05 considered significant.

Results: Lymphoblasts from 46 years-old patients with un-
dSODI presented higher cell growth rates compared to con-
trol lymphoblasts in the female (P < 0.01) and male groups
(P < 0.001). In the 26 years-old male group, control lympho-
blasts showed a higher cell growth rate compared to mutSOD1
(P < 0.001) and undSOD1 lymphoblasts (P < 0.001). In male-
derived control lymphoblasts, as well as lymphoblast from
male patients with mutSOD1 and undSOD1, when isolated
from 26 years-old individuals, showed higher cell growth rates
when compared to the 46 years-old group (P < 0.05). On the
other hand, the 46 years-old female group showed higher cell
growth values in control (P < 0.001) and undSOD1 lympho-
blasts (P < 0.001), relatively to the male group with similar
age.

Conclusions: Our results show higher cell growth rates on
lymphoblasts from undSOD1 patients with 46 years in com-
parison to the controls. Lymphoblasts show a sex and age
dependent cell growth profile, with higher cell growth rates
in the younger age group and with a higher rate of growth in
women compared to men.

Funding: FEDER/COMPETE/FCT (POCI-01-0145-
FEDER-007440,POCI-01-0145-FEDER-029391,PTDC/

MED-FAR/29391/2017,PD/BD/114119/2015).  Filomena
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Silva is recipient of FCT Post-Doctoral Fellowship (SFRH/
BPD/122648/2016).

P185-T | Development of neurovascular coupling
in the somatosensory cortex of the neonatal rat
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'Kazan Federal University, Kazan, Russia; *’INMED - INSERM U901,
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Optical intrinsic signal (OIS) is a neuroimaging technique
that is widely used for cortical activity mapping in vivo.
Previously we have demonstrated that in contrast to the adult
brain, where OIS is predominantly based on the hemody-
namic changes in the active cortical spot, the changes in light
scattering of the active neuronal tissue play the key role in
the generation of the OIS in neonates. The mechanisms of
the light scattering predominance in the OIS generation is
thought to be linked to the immaturity of the neurovascular
coupling. To assess the question of the neurovascular cou-
pling maturation we used the model of somatosensory cortex
of the newborn rat in vivo and characterized the hemody-
namic and light scattering changes of the active and surround-
ing neuronal tissue during the first two postnatal weeks in the
neonatal rat pups. To estimate the level of the neurovascular
immaturity we measured OIS signal in the barrel cortex and
in the other cortex regions during sensory activation of all
whiskers. We demonstrate a progressive decrease of the time
delay between evoked electrical activity and hemodynamic
response from 1.5 & 0.7 sec on P6-7 down to 0.2 + 0.2 sec
on P14-P15. We also found that starting from the second
neonatal week time-delayed OIS signal was also observed in
non-activated regions surrounding barrel cortex. Moreover,
the latency between hemodynamic response in active and
non-active areas also showed developmental maturation and
decrease from 3.2 + 3.1 sec on P8-9 down to 3.2 + 3.1 sec
on P14-P15. We suggest that maturation of the neurovascular
coupling comprises the rise of the reaction time rapidity as
well as the increase of the area of blood flow rate modulation.
This work was supported by RSF grant 16-15-10174.

P186-T | Developmental changes in SPW during
the early postnatal period

Dmitrii Suchkovl; Viktoriia Shumkoval; Violetta Sitdikoval;

Tatiana Sabaeva]; Marat Minlebaev'??

'Kazan Federal University, Kazan, Russia; 2INMED - INSERM U901,
Marseille, France; 3University Aix-Marseille II, Marseille, France

The early stages of postnatal development are characterized
by expression of the specific neuronal activity patterns in the

various brain structures. It is widely accepted that these ac-
tivity patterns are involved in the sculpturing of the highly
organized brain. Sharp wave (SPW) is one of these types of
activity, that is observed in the developing hippocampal net-
works. While the mechanisms underlying the sharp waves
generation are the subjects of active research, the develop-
mental aspect of the SPW properties remains largely unclear.
To characterize the developmental profile and the features
of the SPWs the experiments were done on the neonatal rat
pups during two first weeks after birth (P4-10, where PO is a
day of birth). The neuronal network activity was recorded in
the CA1, CA3 and dentate gyrus regions of the hippocampus
in vivo using a multichannel silicon probe. To characterize
the developmental profile of the SPWs, their occurrence and
current source density profile were analyzed.

We have found the age-related phenomenon with progres-
sive increase of the SPWs rate during the first two postnatal
weeks (from 13 + 6 SPW/min, in P4-7 rats to 33 + 17 SPW/
min in P8-10 rat), that is in agreement with other studies.
Nevertheless, the greatest number of the recorded SPWs
were seen both in CAl and CA3 regions and had two sinks
of the generation, the local SPWs (0.6% of all SPWs), with
single sink in stratum radiatum of CA1 region, were also seen
during the first postnatal week. Analysis of their amplitude-
temporal characteristics did not show their significant differ-
ence with the “double sink” SPWs.

We suggest that the developmental acceleration of the
SPWs rate and the transient persistence of the local SPWs
are associated with the maturation of the hippocam-
pal network. The work was supported by RFBR grant
No.18-34-00924\18.

P187-T | Neurotrauma: expression of signaling
proteins in the rat dorsal root ganglia after sciatic
nerve transection

Anatoly Uzdenskyl; Valentina Dzreyanl; Valeria Guzenkol; Elena
Berezhnayal; Maria Neginskaya1

Southern Federal University, Rostov-on-don, Russia

Neurotrauma leads to people disability and death, espe-
cially men. However, neuroprotectors capable of protecting
neurons are absent. We hope that modulation of signaling
pathways that control cell death may be neuroprotective.
We studied expression of different signaling proteins be-
longing to various biochemical subsystems in the rat dorsal
root ganglia (DRG) after transection of sciatic nerve (SN)
that was used as a neurotrauma model. DRG volume and
the number of neurons in these ganglia did not change 1
and 7 days after SN transection. Apoptosis of few DRG
neurons was observed only at 7 days after axotomy. Glial
cells were more vulnerable. At 24 hours after SN axotomy,
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the level of glial apoptosis was threefold higher than that in
control contralateral ganglia, and 6-fold higher at 7 days.
At 24 hours after SN axotomy, ubiquitin hydrolase UCH-
L1, caspase 3, and protein p53 were significantly over-
expressed in DRG ganglia as compared with their levels
1-4 hours after nerve transection. However, they did not
differ from that in contralateral control ganglia within first
1-24 hours after axotomy. These non-specific changes
were possibly associated with the systemic response of the
rat nervous system to local nerve injury. The changes in the
levels of transcription factor E2F1 and histone deacetylase
HDACI1 were more specific. The expression of E2F1 sig-
nificantly increased relative to control at 4 hours after SN
transection. The level of HDACI in the axotomized DRG
ganglia exceeded the control levels earlier - at 1-4 hours
after SN transection. Such early changes indicated their
regulatory and promoting roles in DRG responses to SN
axotomy. These proteins can serve as potential markers of
nerve damage and/or targets for therapeutic intervention.
The work was supported by Russian Ministry of Education
and Science, grants 6.6324.2017/8.9 and 6.4951.2017/6.7.
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Background: The interest on the benefits of using the ster-
oids such as dehydroepiandrosterone (DHEA), allopregna-
nolone and other neurosteroids on various aspects of human
mental health, including in the regulation of mood, is increas-
ing. However, it is needed to evaluate if they have a clear
benefit in the treatment of depressive symptoms.

Material and methods: This study aimed to review the sci-
entific literature on the use of DHEA and pregnenolone in
the treatment of depression and depressive symptoms and
perform a meta-analysis. For this, PubMed, ISI Web of
Knowledge, Cochrane Library and Scopus databases were
searched using the following terms: depression, treatment,
DHEA, clinical trials and neurosteroids.

Results: We analysed, for DHEA, the response rates
(Q=591, P=0.12, 12 = 49%), the DHEA levels (Q = 0.2,
P =10.88,12 = 0%) and HAM-D scores (Q = 1.24, P =0.23,
12 =30%). For pregnenolone HAM-D scores (Q = 1.42,
P =0.23,12 =29%) and response rates (Q =2.21, P =0.14,
12 = 55%) were explored.
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Conclusions: We concluded that the studies published to
date indicate promising results regarding the use of DHEA
and pregnenolone in the treatment of depression and depres-
sive symptoms.

Acknowledgements: To University of Beira Interior
and FEDER funds through the POCI - COMPETE
2020 - Operational Programme Competitiveness and
Internationalisation in Axis I - Strengthening research,
technological development and innovation (Project POCI-
01-0145-FEDER-007491) and National Funds by FCT -
Foundation for Science and Technology (Project UID/Multi
/00709/2013 and UID/MAT/04106/2019 (CIDMA)).

P189-T |
treatment in adolescents (17-18 years old) with
tension-type headache associated with pericranial
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Efficacy of non-pharmacologic

Oleg Esinl; Radiy Esinl’z; Elena Gorobets'; I1shat Khayrullin1
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Background: Previously, we established efficacy of elastic
kinesio taping (KT) for the treatment of tension-type head-
aches (TTH) in children. However, we registered adolescents
for whom this method was not sufficiently effective. A de-
tailed study revealed the high level of alexithymia in them.
Material and methods: Diagnosis was conducted accord-
ing to the International Classification of Headache Disorders,
3rd edition (beta-version) and Toronto Alexithymia Scale
(TAS-20). We examined 103 adolescents with frequent epi-
sodic and chronic TTH with pericranial tenderness, who kept
a headache diary for 30 days prior to the therapy. KT was
performed every 5 days for 30 days. The fundamental prin-
ciple of the method is the modeling of the muscular-fascial
segment.

Results: The average age of the patients was 17.2 + 2.2 years.
The study included Group-1 (61 patients) with low level of
alexithymia (TAS-20 <51 points), Group-2 (42 patients)
with high level of alexithymia (>61 points). The average in-
dicators in Group-1 were: headache intensity by the Visual
Analogue Scale (VAS) 61.8 + 1.1 points, days with a head-
ache 18.5 +4.1, TAS-20 45.2 + 2.1 points; in Group-2:
headache intensity by VAS 60.2 + 2.4 points, days with a
headache 18.8 + 4.7, TAS-20 68.2 + 5.9 points. There was
no statistically significant difference between points by VAS
and days with headache in two groups. After 30 days we
compared the figures in the groups before and after treat-
ment. The average indicators in Group-1: headache intensity
by VAS 42.1 + 0.8 points (P < 0.05), days with a headaches
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10.1 + 1.6 days (P < 0.05); in Group-2: headache intensity
by VAS 57.8 + 1.7 (P > 0.05) points, days with a headaches
16.5 + 6.6 days (P > 0.05).

Conclusions: KT is effective and safe method to eliminate
pericranial tenderness in adolescents with TTH without alex-
ithymia. However, in adolescents with alexithymia KT is not
effective, and they need additional treatment.

The reported study was funded by Russian Foundation for
Basic Research (RFBR) according to the research project Ne
17-04-00575.

P190-T | Features of neurological status in
children with speech development disorders
(sensorimotor alalia)
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Background: Diagnosis of neurological symptoms in chil-
dren with sensorimotor alalia (SMA) helps adequately plan
and conduct speech habilitation. The purpose of the study is
to determine the frequency and variants of neurologic symp-
toms in children with SMA.

Materials and methods: Neurological examination of 25
ambulatory patients aged 2.2-6.0 with SMA (a disorder of
impressive and expressive speech development in the early
stages without the previous period of normal speech develop-
ment according to ICD-10), 18 boys (72%) and 7 girls (22%)
with normal conditions for speech development. Exclusion
criteria: traumatic brain injury, neuroinfection, dysarthria,
rhinolalia, aphasia, hearing impairment, mental retardation,
autism, epilepsy, late-talkers. To confirm the diagnosis, all
patients underwent neurolinguistic assessment.

Results: 92% of patients had microfocal neurological symp-
toms. The most common symptoms were: diffuse muscle
hypotension in 23/25 (92%), motor skills problems —9/25
(36%), attention deficit —9/25 (36%), pyramidal symptoma-
tology in the lower limbs —7/25 (28%), hyperactivity —7/25
(28%), flat-bottomed stop —7/25 (28%). There was a lack or
delay in the ability to jump —5/25 (20%), an atactic gait with
a broad support base —4/25 (16%), echolalia —4/25 (16%),
unstable convergent strabismus —3/25 (12%), lack of neat-
ness skills —3/25 (12%), non-progressive moderate hydro-
cephalic syndrome —3/25 (12%), stereotyped movements
—3/25 (12%), discoordination —3/25 (12%), hypersalivation,
gait with internal rotation of stop socks —2/25 (8%), fatigue
—2/25 (8%), nystagmus in the last leads —1/25 (4%), pseu-
dobulbar syndrome elements —1/25 (4%), apraxia elements
—1/25 (4%), problems with the chewing —1/25 (4%), asym-
metry of the eye slits —1/25 (4%).

Conclusions: The majority of children with SMA had diffuse
micro-focal symptoms in the neurological status, frontal-
cerebellar symptoms and symptoms of the syndrome of hy-
peractivity and attention deficit dominated.

This work was funded by the subsidy allocated to Kazan
Federal University for the state assignment in the sphere of
scientific activities Ne17.9783.2017/8.9.
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Background: Neuronal calcium and ATP homeostasis is
regulated through alterations in mitochondria fusion/fission
events and anterograde and retrograde transport in neurons.
Mitochondrial dynamics form an interactome that ultimately
controls mitochondrial quality, quantity and metabolism. Our
objective is to show that alterations in this interactome lead
to point-of-no-return situations characterized as first signs of
progressive neurodegeneration.

Material and methods: Differentiated human SH-SY5Y
neuroblastoma cells were treated with non-lethal concentra-
tions of either rotenone (31.25, 62.5, 125 and 250 nM) or
6-hydroxydopamine (6.25, 12.5, 25 and 50 pmol/L). Cell
viability was determined by measuring cell mass, metabolic
activity and [ATP] using SRB, resazurin, and CellTiter-
Glo Luminescent Cell Viability assays, respectively, after
96 hours treatment. At earlier time points, before changes
on cell viability occurred, cells were labelled with different
fluorescent dyes, imaged under a Nikon Ti-E-H-TIRF micro-
scope. Mann-Whitney's test was used for comparison of two-
mean values of controls and treated cells.

Results: In a dose-dependent manner, rotenone and
6-hydroxydopamine decreased cell area and number of neu-
ronal processes, leading to the loss of neuronal architecture.
Under the same treatment conditions, neuronal mitochon-
dria showed decreased axonal transport (velocities, time and
length of movement) along with other dynamic events like
fusion/fission cycles that are correlated to mitochondrial
shape alterations.
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Conclusions: Alterations in mitochondrial metabolism and
dynamics lead to neuronal cell morphology modifications
and neurodegeneration that can ultimately drive cell death.
Characterization and prevention of these changes, prior to the
escalation to point-of-no-return situations, may be the answer
to diagnosis and to design therapeutic interventions to pre-
vent cell death in neurodegenerative diseases.
Acknowledgements: Funded by Montepio Foundation
and FEDER/COMPETE/national funds by FCT under
research grants PTDC/DTP-FT0/2433/2014,POCI-
01-0145-FEDER-016659,POCI-01-0145-FEDER-
029297,POCI-01-0145-FEDER-007440. R.Simdes
(PD/BD/128254/2016) is supported by ERDF through
COMPETE 2020/FCT. Imaging Methods Core Facility at
BIOCEV, supported by the Czech-Biolmaging large RI
project (LM2015062 funded by MEYS-CR) for their sup-
port with imaging data.
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dynamics deregulation in ALS patients PBMCs: a
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Mitochondrial function, biogenesis and
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Amyotrophic Lateral Sclerosis (ALS) is a neurodegenera-
tive disorder characterized by the progressive loss of motor
neurons. Mostly, ALS is a sporadic disease; just between
10%-15% of the cases is familial. Despite its etiology is
multifactorial, the modification in energetic cellular status
is one of the main neuropathological features of this de-
bilitating disorder. Because there is no effective therapy
for ALS, attention has to be made towards prognostic fac-
tors and biomarker that enables a predictable follow-up
and therapy efficacy. Thus, the goal of this study was to
evaluate the role of mitochondrial function in ALS patients
(case-control study). To reach our goal, blood samples were
collected from ALS patients and age-matched controls, and
peripheral blood mononuclear cells (PBMCs) were cul-
tured with RPMI 1640 medium (with 10% of serum), and
maintained overnight at 37°C and 5% CO2. Mitochondrial
function was evaluated loading the cells with Fluo-4-AM
(10 pmol/L, 1 hours), TMRE (500 nM, 1 hours) and CM-
H2DCF-DA (20 pmol/L, 1 hours), to investigate calcium
homeostasis, mitochondrial membrane potential and oxida-
tive stress, respectively. Moreover, mRNA was extracted
and converted into cDNA in order to study mitochondrial
biogenesis and dynamics thought qPCR; it was used prim-
ers for PGC-1-alpha, NRF1, NFE2L2, TFAM, DNMIL,
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FIS-1 and ACTIN (housekeeping). Our data show that
mitochondria from ALS patients are depolarized and have
a significant decrease in the calcium uptake capacity.
Furthermore, ALS PBMCs have a significant augmentation
in oxidative stress accompanied by a decrease in NF2EL2
expression, in addition to a significant diminishment in
PGCla, TFAM and NRF-1 expression and an increase in
mitochondrial fission. Therefore, we believe that this study
could disclose the role of mitochondrial dysfunction as a
biomarker to ALS prognosis and therapeutic evaluation.
Funding sources FAPESP (2015/02041-1) and FAP Santa
Casa de Sao Paulo (2017-2019).

P003-F | Hypoxia-induced mitochondrial
metabolism deregulation associated to
schizophrenia
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1
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In recent years, several studies have shown the relationship
of hypoxia with psychiatric illnesses such as schizophrenia
(SZ). In this sense, it is believed that the hypertension dur-
ing pregnancy imposes on the fetus a continuous intrauterine
hypoxia regime due to placental vasoconstriction, favoring
cerebral vulnerability during development leading, there-
fore, to SZ. Considering that numerous neural mechanisms,
including cellular proliferation, migration and differentia-
tion, in addition to changes in synapsis formation depends
on energetic supply (ATP synthesis), the maintenance of
mitochondrial metabolism is essential to keep cellular bal-
ance and survival. Therefore, in the present work, we evalu-
ated functional parameters related to mitochondrial function
in astrocytes from control (Wistar) and Spontaneously
Hypertensive Rats (SHR) animals exposed both to chemical
and gaseous hypoxia. For this purpose, we used: Fluo-4-AM
(10 pmol/L) to measure calcium levels, TMRE (500 nM) to
analyze mitochondrial membrane potential and H.DCF-DA
(20 pmol/L) and Mitosox (5 pmol/L) to investigate redox ho-
meostasis. Moreover, real-time PCR and Western blot were
used to verify the expression and proteins levels related to
mitochondrial metabolism. Furthermore, we also measured
high-energy compounds and oxygen consumption. We show
that astrocytes after hypoxia presented depolarized mito-
chondria, disturbances in Ca?+ handling, destabilization in
redox system and alterations in ATP, ADP, Pyruvate and
Lactate levels, in addition to modification in NAD+/NADH
ratio, and Nfe2 12 and Nrfl expression. Interestingly, intrau-
terine hypoxia also increase expression of genes and proteins
related to mitochondrial content, respectively; Pgcla, Tfam,
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MtCol and TOM-40 levels. Altogether, our data suggest that
hypoxia can induce mitochondrial deregulation and decrease
energy metabolism in the most prevalent cell type in the
brain, astrocytes.

Funding: FAPESP (2015/02041-1) and FAP Santa Casa
2016/2018.
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Background: The use of exogenous antioxidants can be a val-
uable strategy for decreasing oxidative stress status in a wide
range of pathological conditions, such as neurodegenerative
diseases. Hydroxycinnamic acids (HCAs) are dietary phe-
nolic antioxidants that have been used as promising scaffolds
for the development of new antioxidants for diverse applica-
tions. However, their hydrophilic character compromises the
therapeutic success due to a restrict distribution throughout
the targeted sites, in particular mitochondria. Thus, targeting
oxidative stress and mitochondrial dysfunction is considered
an effective therapeutic approach for neurodegenerative dis-
eases. Consequently, new mitochondriotropic antioxidants
(AntiOxCINs derivatives) based on natural HCAs scaffolds
have been developed.

Material and methods: We studied the antioxidant and
redox properties, iron chelation capability and cytotoxicity
in human neuroblastoma cells (SH-SY5Y) of the new mi-
tochondriotropic agents. Additionally, we also studied their
cellular neuroprotective profile against diverse oxidative

stress-induced damage, as well as, the capacity to cross the
BBB using hCMEC/D3 as in vitro brain blood barrier (BBB)
model. Statistical significance of treated vs control group was
made by using a one-way ANOVA.

Results: The new mitochondriotropic antioxidants showed
remarkable antioxidant (IC50 =20.7 + 1.1 yumol/L) and
chelating properties (88.5 + 0.9%), presenting low cytotoxic
effects on human differentiated neuronal (SH-SYSY) cells
(4.69 + 1.58%) and exhibited significant neuroprotective
properties on SH-SYSY cells against 6-hydroxydopamine
(6-OHDA) (**P < 0.01) and hydrogen peroxide (H202)
(***P < (0.0001) oxidative insults. Moreover, the new mi-
tochondriotropic compounds were able to permeate (27.7%)
a layer of hCMEC/D3 cells in a time-dependent manner.
Conclusions: The new mitochondriotropic agents can oper-
ate by minimizing/preventing neurodegeneration through a
multi-target mechanism, namely tackling mitochondrial dys-
function, oxidative stress promoted by different reactive spe-
cies and preventing free iron overload.

Acknowledgements: Funded by FEDER funds through the
Operational Programme Competitiveness Factors-COMPETE
and FCT - Foundation for Science and Technology: PTDC/
DTP-FT0O/2433/2014,POCI-01-0145-FEDER-016659,
PTDC/BIA-MOL/28607/2017,POCI-01-0145-
FEDER-028607, POCI-01-0145-FEDER-007440, POCI-01-
0145-FEDER-006980, NORTE-01-0145-FEDER-000028.
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Background: Bone remodeling is a dynamic process involv-
ing old bone resorption by osteoclasts and new bone matrix
formation by osteoblasts. With aging, changes occur in the or-
ganism, influencing bone turnover. Mitochondria, the power
house of the cell, also controls cellular differentiation, inter-
mediate metabolism, intracellular calcium balance and the
production of Reactive Oxygen Species (ROS). There are ev-
idences correlating osteoclasts differentiation and increased
ROS production mediated by RANKL action. Therefore, it is
believed that an association between RANKL-mediated os-
teoclast differentiation, estrogen/estrogen receptors pathway
and alterations in mitochondrial activity exists. The two main
goals of this study were: 1) differentiate RAW 264.7 mac-
rophages into mature osteoclasts after exposure to RANKL,
2) evaluate how acute exposure to RANKL and estradiol (E2)
interfere with mitochondrial respiration.
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Methods: Murine macrophages RAW 264.7 where differen-
tiated into osteoclasts upon addition of 50 ng/mL RANKL
to the culture medium, up to 6 days. To confirm osteoclast
differentiation TRAP staining was performed and Western
Blot were used to confirm the presence of cathepsin K.
Mitochondrial activity was evaluated by measuring oxy-
gen consumption rate (OCR) and extracellular acidification
rate (ECAR) using the Seahorse XFe96 Extracellular Flux
Analyzer. Comparison between obtained data was performed
by Kruskal-Wallis non-parametric test.

Results: Our results show that RAW 264.7 cells differenti-
ate into osteoclasts upon exposure to RANKL dying posi-
tive for TRAP and expressing cathepsin K. A slight increase
(about 14-20%) in basal respiration, OCR associated with
proton flux across ATP synthase and OCR associated with
proton leak was observed as a result of acute exposure to
100 nmol/L E2 and 1 pmol/L E2.

Conclusion: Our results suggested that E2 appear to interfere
with mitochondrial inner membrane permeability which may
condition osteoclasts differentiation.

Acknowledgments: Funded by FEDER funds through
the Operational Programme Competitiveness Factors-
COMPETE and national funds by FCT under research grant
1F/01182/2015, POCI-01-0145-FEDER-007440.
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Background: Osteoblasts, the cells responsible for bone for-
mation, are crucial to maintain bone homeostasis. An unbal-
ance in bone homeostasis can lead to osteoporosis. Estrogen
withdrawal during menopause increases the risk of osteopo-
rosis. Mitochondria are important organelles that play an es-
sential role during cell differentiation. The aim of this study
was to evaluate the effect of estrogen on mitochondrial per-
formance during osteoblast differentiation.

Methods: Using the MC3T3-E1 cell line, we induced cell
differentiation into osteoblasts by adding 50 pg/mL of
ascorbic acid and 10 mmol/L of p-glycerophosphate to the
culture medium. To study the role of estrogen receptors
(ER) on the process, the antagonists MPP (ER«) and PHTPP
(ERp) were added to culture medium. Mineralization was
assessed using the Alizarin Red S Staining Assay after 2,
7, 14 and 21 days of differentiation. Mitochondrial perfor-
mance in the presence of 17p-estradiol (E) for 1, 24 and
48 hours was evaluated by measuring oxygen consumption
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rate (OCR) and extracellular acidification rate (ECAR)
using the Seahorse XFe96 Extracellular Flux Analyzer.
Statistical analysis was performed by Kruskal-Wallis non-
parametric test.

Results: Our results show a concentration-dependent de-
crease in mineralization (about 50%) when MC3T3-El cells
were differentiated in presence of ER antagonists. Alteration
in mitochondrial respiration was observed when MC3T3-El
cells were exposed to differentiation medium in absence of
E, showing a time dependent decrease in basal (16 and 25%),
maximal (53 and 36%) and ATP-linked OCR (16 and 43%).
After 48 hours of treatment, 10 nM of E increased basal
and maximal (by 30%) and ATP-linked OCR (by 40%) in
MC3T3-El cells.

Conclusions: These results suggest that estrogen deficiency
affects osteoblast activity and that estrogen receptor alpha
may be responsible for the effects of estrogen on osteoblasts.
Acknowledgments: Funded by FEDER funds through
the Operational Programme Competitiveness Factors-
COMPETE and national funds by FCT under research grants
IF/01182/2015, POCI-01-0145-FEDER-007440.
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Introduction: Advanced age and sex steroids deficiency
are closely linked to loss of bone mass due to an increase
in osteoclast (OC) number and activity. Mitochondria may
play a role in this process. Several studies indicate that
RANKL stimulates ROS production, critical for OC gen-
eration. When compared with their precursors, OCs have
lower levels of intracellular ATP associated with increased
oxidative stress. The main purpose of this study was to de-
termine how RANKL affects mitochondrial function and
dynamics during RANKL-induced OC differentiation.
Materials and methods: Mouse macrophage RAW 264.7
cells were differentiated into OCs through the addition of
50 ng/mL RANK. Cell viability was evaluated by resazurin
assay. ROS/oxidative stress were assessed by H2DCFDA,
Amplex Red and MitoSox. ATP levels measured by
CellTiter-Glo® Luminescent Cell Viability Assay. Cellular
metabolic profiling was assessed by measuring oxygen con-
sumption (OCR) and extracellular acidification (ECAR) rates
using the Seahorse XFe96 Extracellular Flux Analyzer. Data
shown are means+SEM. Kruskal Wallis non-parametric test
was performed.
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Results: For 6 days of RANKL exposure, our results
showed a decrease of 60% in basal and maximal OCR and a
decrease of 50% in ATP synthesis-associated OCR. A 50%
decrease in extracellular acidification (ECAR) was also
observed in the same conditions, suggesting a reduction in
cellular metabolic activity. ATP levels decreased by 50%
after 6 days exposure to RANKL. The levels of hydrogen
peroxide and superoxide anion also increased 50% at that
time point.

Conclusions: Our results showed a metabolic remodeling
during OC differentiation, suggesting that cellular metabo-
lism could be used as a potential target to manipulate OC
differentiation.

Acknowledgments: Funded by FEDER funds through
the Operational Programme Competitiveness Factors-
COMPETE and national funds by FCT under research grant
IF/01182/2015, POCI-01-0145-FEDER-007440.
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CSE is an enzyme synthesizing a gas transmitter hydrogen
sulfide, whose role in the cardiovascular system is still de-
batable. Previously, we showed that the combination of
DL-propargylglycine (PAG) and L-cysteine (Lc, precursor
of glutathione synthesis) caused a potent cardioprotective
effect, which manifested in the complete restoration of the
heart function after ischemia-reperfusion. The aim of this
work was to study the effect of PAG+Lc at mitochondrial
function in ischemia-reperfusion (IR) model in rats.

CSE was inhibited by DL-propargylglycine (11.3 mg/kg, in-
traperitoneally, 10 min) followed by L-cysteine administra-
tion (120 mg/kg, intraperitoneally, 30 min, PAG+Lc+IR).
Ischemia-reperfusion (20 min-10 min) of isolated heart was
performed at Langendorff apparatus, then, cardiac mitochon-
dria were isolated and tested for respiration rate, mitochon-
drial membrane potential (Ay) and with TPMP*-selective
electrode and calculated by the Nernst equation. H-leak
was titrated with malonate addition (up to 0.5 mmol/L).
Ay, was slightly decreased in IR group (154.3 2.5 vs
157.1 £ 4.0 mV in control), the respiration rate increased
significantly (205.5 +£ 12.3 vs 165.4 +£ 5.3 nmolO,/min/
mg protein in control, P < 0.05), indicating reduced effi-
cacy of the oxygen utilization by cardiac mitochondria of IR
group. PAG+Lc pretreatment increased Ay, at reperfusion

to 176.7 +2.7mV (vs 1543 +2.5 in IR, P <0.001). An
increase in the respiration rate was observed (278.4 + 11.1
nmolO,/min/mg protein vs in 205.5 + 12.3 IR, P < 0.001).
At the same time, shift of the H*-leak curve to the right,
closer to the control curve, indicated increased efficacy of
the respiratory chain compared with IR group. The value of
Awy,, in PAG+Lc+IR group was 159.8 + 1.0 mV at the res-
piration rate of 115 nmolO,/min/mg protein (P < 0.05), then
the value in IR group was 150.8 + 2.6 mV.

Thus, PAG+L-cysteine pretreatment decreased IR-induced
H*-leak, increased mitochondrial membrane potential and
improve respiratory chain efficacy upon reperfusion. We
suggest that this mechanism underlay the cardioprotection
induced by PAG+L-cysteine pretreatment.

P009-F | ANT2 silencing promotes a metabolic
shift in P19 embryonal carcinoma stem cells
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Background: Cancer stem cells (CSCs) are characterized
by potent self-renewal and survival properties. Cancer cells
have altered metabolism, often demonstrating an increased
glycolytic phenotype. The inner mitochondrial membrane
adenine nucleotide translocase 2 (ANT2) is up-regulated
in several cancers and associated with cancer metabolism.
Thus, we hypothesized that ANT2 expression may induce a
metabolic shift in CSCs.

Material and methods: Mouse P19 embryonal carci-
noma stem cells (P19SCs) were used and differentiated by
using retinoic acid (RA,1 pmol/L) producing a mixture of
cells with mesoderm and endoderm properties (P19dCs).
Differentiation and pluripotency markers, and ANT2 levels
were evaluated in P19SCs and P19dCs by Western Blot.
P19SCs transfected with Control or ANT2-siRNA were
evaluated after 48/96 hours for different parameters re-
garding mitochondria remodeling and cellular metabolism.
Western blot and cell viability assay (resazurin assay) were
used. Statistical comparisons were carried out using Student's
t-test. Differences with P < 0.05 were considered statistically
significant.

Results: Upon treatment with RA, TROMA-I levels in-
creased and OCTH4 levels decreased (P < 0.001) in P19dCs.
Furthermore, ANT2 was highly expressed in P19SCs when
compared to P19dCs (P < 0.05). In P19SCs transfected with
ANT2-siRNA, ANT2 expression was diminished (P < 0.05)
after 96 hours, which was accompanied by a decrease of
20% in metabolic activity and by an increase of Mitofusin-1
protein levels (P < 0.05). Moreover, Hexokinase II protein
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levels were decreased after 48 hours of ANT?2 silencing
(P <0.001).

Conclusions: Our findings demonstrate that ANT2 is more
expressed in P19SCs. Additionally, our results also suggest
that ANT2 silencing promotes a metabolic adaptation in
CSCs towards a less glycolytic phenotype, as well as increas-
ing mitochondrial fusion.

Funding sources: Funded by FEDER-Fundo Europeu de
Desenvolvimento Regional funds through the COMPETE
2020-Operacional Programme for Competitiveness and
Internationalisation (POCI), Portugal-2020, and by FCT-
Fundacdo para a Ciéncia e a Tecnologia/ Ministério da
Ciéncia, Tecnologia e Inovacdo under project POCI-O1-
0145-FEDER-016390 and POCI-01-0145-FEDER-007440.

P010-F |
counteracts the deleterious effects imposed by
gestational diabetes mellitus on the offspring liver
mitochondrial function

Physical exercise during pregnancy

Jorge Belezal; Jelena Stevanovicl; Pedro Coxitol; Manoel Riosl;

Susana P Pereiral’z; Carlos M. Palmeiraz; Antonio J. Moreno*> ;

Paulo J. Oliveiraz; Antonio Ascensﬁol; José Magalhﬁesl

"LaMetEx — Laboratory of Metabolism and Exercise, CIAFEL —
Research Centre in Physical Activity, Health and Leisure, Faculty

of Sport, University of Porto, Porto, Portugal; ’cNC — Centre for
Neuroscience and Cell Biology, UC-Biotech, University of Coimbra,
Coimbra, Portugal; j’Departrmznt of Life Sciences, School of Sciences
and Technology, University of Coimbra, Coimbra, Portugal

Background: The development of gestational diabetes mel-
litus (GDM) during pregnancy is associated with impaired
glucose tolerance and insulin resistance, which may be
transgenerationally inherited by the offspring (F1). The aim
of our study was to assess the effects of maternal physical
exercise (PE) during pregnancy on F1 liver mitochondrial
function in a model of GDM.

Methods: Female Sprague-Dawley fed with control (C) or
high-fat-high-sugar (HFHS) diets were submitted to PE dur-
ing the 3 weeks of pregnancy. Oral glucose tolerance tests
(OGTT) were performed before and during pregnancy to
assess the GMD condition and in F1 at 6th weeks of age.
F1 body weight (BW) was weekly monitored and liver mito-
chondrial function was determined at 6th weeks of age using
complex I and II-related substrates.

Results: No pre-mating OGTT differences were observed
between C and HFHS groups. In contrast, increased impaired
glucose tolerance was detected during pregnancy in HFHS
groups, regardless of PE. Moreover, no differences in glu-
cose tolerance were found in F1. Although F1 of HFHS moth-
ers had significantly higher BW compared to C, PE during
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pregnancy decreased this adverse effect of HFHS. Regarding
F1 liver mitochondrial function, no alterations were found in
state 3 and 4 between groups, using complex I and II-related
substrates, while a decrease in the respiratory control ratio
(RCR) of the HFHS animals was observed using substrates
for complex I compared to C. PE was able to improve the F1-
related RCR in the HFHS animals back to C values.
Conclusion: HFHS during pregnancy induced GDM despite
no effects on F1 glucose tolerance early in life. However,
this fed condition during pregnancy had a negative impact on
F1 BW as well as in the liver mitochondrial function, which
were significantly attenuate by PE.

Funding: SFRH/BD/129645/2017;SFRH/
BPD/116061/2016;UID/DTP/00617/2013;POCI-01-0145-
FEDER-016690-PTDC/DTP-DES/7087/2014;POCI-01-
0145-FEDER-016657-PTDC/DTP-DES/1082/2014;EU's
Horizon 2020 Research and Innovation programme Marie
Sktodowska-Curie (No. 722619, FOIE GRAS; No.734719,
mtFOIE GRAS).

PO11-F |
dynamics and biogenesis of breast cancer cells

P-cadherin effect in mitochondrial

Margarida R. Silva'; Ricardo Marquesl; Bérbara Sousa®?; Vilma

A. Sardﬁol; Paulo J. Oliveiral; Joana Paredes®>*

'cNC - Center for Neuroscience and Cell Biology, University of Coimbra,
UC Biotech, Biocant Park, Cantanhede, Portugal, Coimbra, Portugal;
leatimup—lnstitute of Molecular Pathology and Immunology of the
University of Porto, Porto, Portugal; 3i3S, Institute of Investigation

and Innovation in Health, Porto, Portugal; *Medical Faculty of the
University of Porto, Porto, Portugal

Background: P-cadherin, a cell adhesion glycoprotein, was
previously found overexpressed in 30% of breast cancer
cases and correlated with poor prognostic and overall sur-
vival. P-cadherin influences cell to cell adhesion, migration
and invasion in breast cancer cells, as well as it is associated
with glycolytic markers, such as GLUT1, CAIX, MCT1 and
CD147 in human breast tumor tissue. Since metabolic repro-
gramming is a hallmark of cancer, mitochondrial alterations
may justify this switch. Therefore, our objective was to ad-
dress P-cadherin role on mitochondrial remodeling in breast
cancer cells.

Material and methods: Two breast cancer cells mod-
els were used: the MCF-7/Az luminal breast cancer cell
model, where P-cadherin was constitutively overexpressed
(MCF-7/Az.mock vs MCF-7/Az.P-cad), the second one,
where BT20 cells are transfected with control or CDH3-
siRNA were used. Expression of proteins related with
mitochondrial oxidative phosphorylation (OXPHOS), dy-
namics and biogenesis were evaluated by Western Blot.
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Mitochondrial morphology, network and membrane po-
tential (A¥Ym) were evaluated by fluorescence microscopy
using TMRM. Mann-Whitney test was used to determine
statistical analysis.

Results: MCF-7/Az.P-cad cells showed a 40% decrease in
MEFN-1 and TOM20 proteins, while OXPHOS and mTFA
protein expression were unaltered relatively to MCF7/
AZ/Mock. No differences were observed on OXPHOS
subunits expression in the BT20 cell model with silenced
P-cadherin.

Conclusions: The results suggest that modulation in P-
cadherin expression levels may exert some modulatory ef-
fect on cells mitochondrial biology with potential impact on
breast cancer cell metabolic switch.

Funding sources: This work was funded by FEDER
- Fundo Europeu de Desenvolvimento Regional funds
through the COMPETE 2020 - Operacional Programme for
Competitiveness and Internationalisation (POCI), Portugal
2020, and by FCT- Fundacao para a Ciéncia e a Tecnologia/
Ministério da Ciéncia, Tecnologia e Inovacao under the pro-
ject POCI-01-0145-FEDER-016390.

P012-F | Comparative analysis of drugs of abuse
toxicity in differentiated SH-SYSY cells

Rafaela Ferrﬁol; Teresa Cunha—Oliveiral; Paulo Oliveira'

‘eNe, Center for Neuroscience and Cell Biology, University of Coimbra,
Coimbra, Portugal

Background: Mitochondrial toxicity is common to most
known drugs of abuse and can be a hallmark to flag neuro-
toxic compounds. Our objective is to identify parameters that
predict cell toxicity before the onset of cell viability loss.
Material and methods: We exposed differentiated SH-
SYSY cells to standard drugs of abuse: Methamphetamine
(Meth: 0.09-10 mmol/L), Cocaine (Coc: 0.625-10 mmol/L),
Methadone (Methad: 0.02-5 mmol/L) and Morphine (Mor:
0.3125-5 mmol/L) for 24-72 hours. We analyzed dose- and
time-dependent effects on cell viability by assessing ATP
content (CellTiter-Glo® Luminescent Cell Viability Assay-
luminometry) after 24 hours, metabolic activity (resazurin
reduction-fluorimetry) and cell mass (Sulforhodamine B
assay-colorimetry) after 48-72 hours. Data was normalized
as the percentage of respective untreated controls and statisti-
cal significance was set at P < 0.05.

Results: We observed a clear decrease in cell viability for
increasing concentrations of all drugs of abuse. Coc induced
a significant decrease in cell mass starting at 48 hours and
5 mmol/L, with all parameters being decreased at 10 mmol/L.
At 2.5 mmol/L, Meth significantly decreased metabolic ac-
tivity after 48 hours and decreased all parameters starting

at 5 mmol/L. Mor induced a significant decrease in ATP
levels starting at 2.5 mmol/L. Methad was the most toxic
drug, decreasing cell viability at 0.156 mmol/L, whereas at
0.3125 mmol/L all parameters measured were significantly
decreased.

Conclusions: Standard drugs of abuse tested presented dis-
similar toxicity patterns that may depend on different chemi-
cal structures and/or mechanisms of action. Understanding
the timeline of events associated with drug toxicity may
help to establish a screening protocol for new drugs, predict-
ing their toxicity and flagging them before they reach the
consumer.

Funding sources: FEDER through COMPETE and na-
tional funds by FCT (POCI-01-0145-FEDER-029297 and
POCI-01-0145-FEDER-007440).

P013-F | Pharmacological modulation of Hsp70
alters huntingtin proteostasis in cellular models of
Huntington's disease

Sara Reisl; Tania Soaresl; Liliana Almeidal; Brigida Pinhol;

Jorge Oliveira'?

'REQUIMTE/LAQYV, Faculty of Pharmacy, University of Porto, Porto,
Portugal; 2C0ns0rtiumf0r Mitochondrial Research, University College
London, London, United Kingdom

Background: Polyglutamine expansions in the hunting-
tin protein (Htt) cause Huntington's disease (HD), whose
pathogenesis is associated with abnormal proteostasis and
mitochondrial dysfunction. Inhibition of the ATPase activ-
ity of heat shock protein 70 (Hsp70), a main effector of the
proteostasis network, with YM-1 was protective in Spinal-
Bulbar Muscular Atrophy models. As the modulation of
specific Hsps may exert different effects depending on the
client protein, we investigated if YM-1 could modulate
Htt proteostasis and mitochondrial function in HD cellular
models.

Methods: PC12 cells with inducible full-length Htt(Q23/
Q145); U20S cells transfected with N-terminal GFP-
Htt(Q23/Q74). Htt and Hsp levels were determined by
Western blot. Hsp70-Htt interaction was assessed by co-
immunoprecipitation. Htt aggregation was monitored by
fluorescence microscopy and filter-trap assay. Cell death was
determined according with morphological changes through
live-imaging.

Results: In PC12 cells, Hsp70 interacted with mutant Htt
(mHtt) but not wild-type Htt (wtHtt), suggesting specific
recognition of the abnormal protein. Heat shock (HS) or
YM-1 treatment alone altered neither wtHtt nor mHtt lev-
els. Combining HS with YM-1, however, decreased mHtt
levels. Since HS increased the expression of Hsp70 and



ABSTRACTS

its co-chaperone Hsp40, these results are consistent with
an Hsp70-dependent effect of YM-1. Moreover, YM-1 in-
creased mtHsp70 levels in mHtt-expressing cells, suggesting
an activation of the mitochondrial unfolded protein response.
In U20S cells, Hsp70 co-localized with N-terminal mHtt ag-
gregates. YM-1 decreased soluble mHtt levels without alter-
ing mHtt aggregation or cell death.

Conclusions: This study supports YM-1 as a therapeutic
strategy to limit mHtt accumulation through increased deg-
radation and provide new insights on potential off-target ef-
fects of YM-1 on mitochondria.

Funding: Fundagdo para a Ciéncia e a Tecnologia
P2020-PTDC/NEU-NMC/0412/2014, POCI-01-0145-
FEDER-016577,  3599-PPCDT, PD/BD/113567/2015,
SFRH/BD/108733/2015, SFRH/BD/138451/2018, SFRH/
BPD/102259/2014, UID/QUI/50006/2013.

P014-F | Modulation of complex I and oxidative
capacity in cells under metabolic stress

Ivo Machado'?; Jodo Teodoro"%; Carlos Palmeira?; Anabela
Rolo'?
lCenterfor Neuroscience and Cell Biology, University of Coimbra,

Coimbra, Portugal; 2Departmem‘ of Life Sciences, University of
Coimbra, Coimbra, Portugal

Metformin is a biguanide drug frequently used for the treat-
ment of Type 2 Diabetes Mellitus (T2DM), being known to
inhibit hepatic gluconeogenesis and decreasing glucose pro-
duction in liver. Nevertheless, metformin was shown to target
small non-coding RNAs - microRNAs (miRNAs) - involved
in T2DM and cancer. Recently, miR-378a-3p was found to
be regulated by metformin in hepatocellular carcinoma cells.
This miRNA is embedded in the PGC-1f gene and was iden-
tified as a potential agent on the prevention and treatment
of obesity by activating the pyruvate-phosphoenolpyruvate
(PEP) futile cycle in skeletal muscle through direct interac-
tion with the AKT1/FOXO1/PEPCK axis. Thus, stimulating
the pyruvate-PEP futile cycle in skeletal muscle by activating
miR-378a-3p could prove to be an attractive strategy to pre-
vent the accumulation of reducing equivalents at the respira-
tory chain typically observed in metabolic diseases.

In order to mimic hyperglycaemia observed on the skeletal mus-
cle in metabolic diseases, C2C12 myoblasts and myotubes were
incubated with high glucose (25 mmol/L) media. Following
miRNA extraction, miR-378a-3p expression levels were ana-
lysed by RT-gPCR using specific TagMan probes. C2C12
myoblasts were successfully transfected with mirVana miR-
378a-3p mimics and inhibitors using the Neon Transfection
System. Lastly, mitochondrial function and oxidative capacity
was evaluated using the Seahorse XF Cell Mito Stress Test kit.
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Preliminary data have shown that miR-378a-3p is differen-
tially expressed in C2C12 myoblasts and C2C12 myotubes,
with the latter ones presenting the higher expression levels.
Furthermore, metformin was shown to elevate miR-378a-3p
levels in C2C12 myoblasts previously subjected to hypergly-
caemic conditions. They were further implied in the restora-
tion of the oxidative capacity on those hyperglycaemic cells.
These results suggest a new mechanism of action through
which metformin can act to prevent conditions that are on the
basis of metabolic diseases.

This project is supported by PTDC/BIM-MEC/6911/2014
and POCI-01-0145-FEDER-007440. JST is a recipient of an
FCT grant (SFRH/BPD/94036/2013).

PO15-F |
modulators on cell metabolism in astrocytes
exposed to oxidative stress and excitotoxicity:
possible neuroprotective role in amyotrophic lateral
sclerosis

Action of lysine (K)-deacetylase

Jorge Luiz De Barros Torresi'; Mariana Dutra Britol;

Tatiana Rosado Rosenstock’

]Department of Physiological Sciences, Faculdade de Ciéncias Médicas
da Santa Casa de Sdao Paulo, Sdo Paulo, Brazil

Background: Amyotrophic Lateral Sclerosis (ALS) is a rare
disease with no confirmed pathological mechanism. Yet,
many are the mechanisms proposed to subsidize the process
of neurodegeneration, among them oxidative stress, excito-
toxicity and mitochondrial dysfunction. Therefore, the objec-
tive of this project was to evaluate the neuroprotective effect
of modulators of lysine deacetylases (KDACs) on mitochon-
drial metabolism and cell survival in primary astrocyte cul-
ture after increased oxidative stress (H202) and induction of
excitotoxicity (after exposure to the neurotoxin LBMAA)
Methods: We used primary culture of C57BL mice. For vi-
ability assays, we used MTT test; all cells were treated with
H202 or LBMAA and four different KDACS (TSA, SB,
MS-275 and SBHA). The levels of histone H3 and acetylated
histone H3 were evaluated by western blot, mitochondrial
membrane potential was investigated by TMRE fluorescent
assay. Mitochondrial metabolism was also analyzed by the
ATP/ADP, pyruvate/lactate and NAD+/NADH ratio, as well
as measurement of oxygen uptake and mitochondrial biogen-
esis. The statistical analysis was done by One-Way anova
followed by post-hoc Bonferroni test (P < 0.05 considered
statistically significant).

Results: We observed that in the cellular models used, that
mitochondria are depolarized and there is a reduction in the
expression of the Pgc1 alpha gene in addition to a decrease in
oxygen consumption. These changes are also associated with
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adecrease in ATP / ADP ratio and decreased cell viability. At
the same time, we observe that MS-275 and SB were able to
rescue the ATP/ADP ratio, restore mitochondrial membrane
potential and restore cell viability.

Conclusion: We conclude that MS-725 and SB, through epi-
genetic modifications, have shown neuroprotective effects
over oxidative stress and excitotoxicity cellular models, re-
storing mitochondrial membrane potential, ATP/ADP ratio
and cellular viability, therefore these compounds show thera-
peutical potential for not only ALS, but for any disease where
oxidative stress and excitotoxicity are an underlying cause.

P016-F | Role of Nrf2-Keapl signalling
pathway in hyperglycaemia induced mitochondrial
dysfunction

Conclusion: The data indicate that hyperglycemia increases
MtDNA, which may be an adaptive mechanism, as the fail-
ing mitochondria tries to compensate the stress by increasing
mitochondrial biogenesis. Further experiments will be con-
ducted to determine the effect on genes regulating mitochon-
drial biogenesis and Nrf2-Keap-1 system which will help in
elucidating the role of Nrf2-Keap! system in mitochondrial
dysfunction.

Funding Source: Commonwealth Scholarship Commission,
United Kingdom.

P017-F | Setting up an in-vitro model of diabetic
retinopathy in order to test compounds to protect
hyperglycaemia induced mitochondrial dysfunction

Eliane Menezes'; Sobha Sivaprasadz; Afshan Malik'

Aakruti Arun Kaikinil’Z; Sadhana Sathayel; Afshan Malik®

!Institute of Chemical Technology, Mumbai, India; 2King's College
London, London, United Kingdom

Background: Diabetic nephropathy (DN) affects ap-
proximately 20%-40% diabetes patients worldwide. We
have previously shown that hyperglycemia induced oxida-
tive stress leads to mitochondrial dysfunction, measured
as dysregulated mitochondrial DNA (MtDNA) levels,
which may lead to the development and progression of
DN. Nrf2-Keap!l (nuclear factor erythroid 2-related factor
2-Kelch-like ECH-associated-protein-1) system protects
the body against oxidative stress. We hypothesized that
Nrf2 activation may have a protective role on mitochondria
by combating hyperglycemia induced oxidative stress. As
part of this we first need to set up an in-vitro system where
we can induce mitochondrial dysfunction and subsequently
modulate Nrf2-keapl to determine if this has any protec-
tive effect

Materials and methods: Human embryonic kidney 293 cells
were cultured in 5 mmol/L (NG) and 25 mmol/L (HG) glu-
cose and in 5 mmol/L glucose + 20 mmol/L. mannitol (OC)
for 6 days. Cell counts were measured on day 2.4 and 6;
total DNA and RNA was extracted. MtDNA copy number
(MtDNA) was measured in the DNA using q-PCR.

Results: No significant difference was observed in cell
number on day 2 across all the groups. On day 4 and 6, cell
counts were significantly (P < 0.01, P < 0.001) lower for
HG cells as compared to NG. Hyperglycemia had no effect
on MtDNA on day 2. On day 4, MtDNA was found to be
increased significantly (P < 0.05) in cells grown in HG as
compared to cells grown in NG; on day 6 MtDNA of HG
cells was approximately 1.4 times less when compared to
NG.

IKing’s College London, London, United Kingdom; ZUniversity College
London, London, United Kingdom

Background: Diabetic retinopathy (DR) is a major cause
of acquired blindness in adults and affects up to a third
of all patients suffering from diabetes. Mitochondria are
subcellular organelles involved in energy production con-
taining their own DNA (mtDNA). We previously reported
that circulating mtDNA is altered and damaged at differ-
ent stages of DR and data from animal models shows that
diabetes can cause retinal mtDNA damage. In the current
study, our aim is to set up an in-vitro model system of DR
to be used for future drug screening programs. We will
grow cells in diabetic conditions and establish the time
course of mitochondrial damage.

Material and methods: HEK293 cells were treated in
5 mmol/L vs 25 mmol/L glucose and a parallel osmotic con-
trol for 6 days. Total DNA was isolated from day 2, 4 and 6
of treatment and mtDNA content was determined. MtDNA
damage through the relative amplification of a long and
short fragment as well as metabolic profiling will also be
investigated.

Results: A pilot study using HEK-293 cells is currently being
conducted and will be replicated using ARPE19 cells which
are representative of the retinal pigmented epithelium cells.
Preliminary data from HEK293 has shown an increase in
MtDNA content in day 4 (P < 0.05) with a parallel increase
in viable cell count (P < 0.05).

Conclusion: Preliminary data using MtDNA as an indicator
of mitochondrial dysfunction shows that exposure to hyper-
glycaemic conditions can alter mitochondria within 4 days.
Future work will involve determining the exact time course
of mitochondrial alterations following hyperglycaemia using
arange of assays. This will provide us with an in-vitro model
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with which to test strategies to prevent diabetes induced mi-
tochondrial dysfunction.
Funding sources: MRC DTP full scholarship.

P018-F | Mitochondrial dysfunction induced by
marine benthic dinoflagellate toxic compounds

AnaT. Varelal; Raquel A.F. NevesZ; Silvia M. NascimentoZ; Paulo
J. Oliveira3; Miguel A. Pardall; Elsa T. Rodriguesl; Anténio J.
Moreno®

ICFE- Centre for Functional Ecology, Department of Life Sciences,
University of Coimbra, Coimbra, Portugal; ZLaborulory of Marine
Microalgae, Department of Ecology and Marine Resources, Federal
University of the State of Rio de Janeiro (UNIRIO), Rio de Janeiro,
Brasil; 3CNC- Centre for Neuroscience and Cell Biology, University of
Coimbra, Coimbra, Portugal; 4Department of Life Sciences, University
of Coimbra, Coimbra, Portugal

Background: Marine benthic dinoflagellates are associated
with human health risks through different routes of exposure.
The present study intends to investigate the effects of cellular
toxic compounds produced by the main dinoflagellate toxic
genera on rat liver mitochondrial energetic function and per-
meability transitory induction.
Materials and methods:
Gambierdiscus excentricus strain UNR-08, Ostreopsis cf.
ovata strain UNR-01 and Prorocentrum lima strain UNR-03
DMSO extracts were incubated with isolated mitochondria.
Mitochondrial energetic function was evaluated by mem-
brane potential (A¥m) fluctuations and by ATPase activity.
Permeability transitory pore (mPTP) induction was evaluated
by means of AWm fluctuations associated with successive
calcium additions, and mitochondrial swelling. Statistical
analysis was performed using one-way ANOVA, followed
by the Dunnett's post-test.

Results: The gathered results showed that 934 cells/mg prot of
G. excentricus and 7143 cells/mg prot of both O. cf. ovata and
P. lima negatively affect mitochondrial function, including by
decreasing ATP synthesis-related A¥m variations. Moreover,
considerable much lower concentrations of dinoflagellate ex-
tracts (117 cells/mg prot of G. excentricus, 1429 cells/ mg prot
of O. cf. ovata and 714 cells/ mg prot of P. lima) caused mPTP-
induced swelling in calcium-loaded isolated mitochondria.
Conclusions: Although all extracts tested presented mito-
chondrial toxicity, G. excentricus extract was more toxic
than O. cf. ovata or P. lima. Our results clearly demonstrated
an effect of G. excentricus, O. cf. ovata and P. lima toxic
compounds on the mitochondrial function by mPTP induc-
tion, which may lead to mitochondrial failure and consequent
organism toxicity.

Different concentrations of
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Funding sources: The Portuguese Foundation for Science
and Technology supported the fellowship attributed to Elsa
Rodrigues (SFRH/BPD/116152/2016). This study was also
developed within the FishFree (PTDC/AAG-TEC/4966/2014)
and MitoBOOST (PTDC/DTP-FT0O/2433/2014) scientific
Projects.

P019-F |
potential of cardiac mitochondria under conditions
of ischemia and hypertension in rats

Effect of genipin on the membrane

Yulia Goshovska'; Iryna Okhai'; Vadym Sagach1
]Bogomoletz Institute Of Physiology of Nas of Ukraine, Kyiv, Ukraine

Uncoupling proteins (UCPs) are proton carriers located in
the inner mitochondrial membrane dissipating the energy
of the proton gradient. Activation of UCPs occurs under
excessive ROS production and is suggested as protective
mechanism. In particular, increased expression of UCP3
in the heart is observed in ischemia-reperfusion, as well
as in hypertension. However, the question about the acti-
vation of proton conductive activity of UCPs under these
conditions remains opened. We used genipin - inhibitor of
UCPs activity - to study the membrane potential of mito-
chondria from ischemized heart of adult male rats (Wistar,
6 months) and the heart mitochondria of spontaneously hy-
pertensive rats (SHR, 24 months).

Isolated hearts by the Langendorff preparation were un-
derwent 20 min ischemia. The membrane potential of the
mitochondria was measured using the trimethylphenylphos-
phonium (TPMP+) selective electrode and calculated by the
Nernst equation.

Preincubation with genipin (10-5 mol/L) did not af-
fect the membrane potential of intact mitochondria
(-163.1 + 1.53 mV,n=4vs —166.3 + 1.15 mV1, n =4, cor-
respondingly), that may indicate a slight proton conductive
UCPs’ activity under normal conditions. Ischemia signifi-
cantly decreased the value of the mitochondrial membrane
potential -140.6 + 4.9 mV (n = 6, P < 0.006). Preincubation
of mitochondria of ischemic heart with genipin increased
the membrane potential to 148 + 4.4 mV as well as in
SHR mitochondria 173.5 +3.1 mV (n=7, P <0.001) vs
160.6 = 2.82 mV in SHR without genipin (n = 7), indicating
the inhibition of UCPs-mediated proton leak.

Thus, our results indicate that the proton conductivity of
UCPs increases in response to the activation of the oxidative
metabolism in myocardial ischemia, as well as in hyperten-
sion, and genipine can be used as a specific inhibitor of UCP-
mediated proton conductivity of mitochondrial membranes.
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and redox markers in the brain and liver from the
R6/2 Huntington's disease mouse model

Profiling of proteostasis, mitochondrial

Brigida R. Pinhol; Anal. Duartez; Liliana M. Almeidal; Angela
Oliveiral; Paula M. Canasz; Paula 1. Moreira2; Michael P.
Murphy3; Jorge M. A. Oliveira'*

]Requimte/LAQV, Faculty of Pharmacy, University of Porto, Porto,
Portugal; ZCenterfor Neuroscience and Cell Biology, University of
Coimbra, Coimbra, Portugal; *MRC Mitochondrial Biology Unit,
University of Cambridge, Cambridge, United Kingdom; 4Consortiumf0r
Mitochondrial Research, University College London, London, United
Kingdom

Huntington's disease (HD) is caused by a CAG expansion
in the huntingtin gene. Huntingtin is expressed in all tissues
and HD is increasingly recognized as a disease that affects
not only the brain, but also the whole body. Altered proteo-
stasis, mitochondrial dysfunction and oxidative damage are
considered pathological hallmarks of HD, and this work
aimed to study how mutant-Htt affects these hallmarks in dif-
ferent tissues of a HD mouse model. Brain and liver samples
from 11-weeks control mice (B6CBAF1/J) and transgenic
mice expressing mutant-Htt-exon-1 (B6CBA-R6/2; display-
ing motor phenotypes) were processed for protein extraction
and analyzed by immunoassays. In the R6/2 cortex, Hsp70
levels were increased suggesting an activation of the heat
shock response. Levels of the mitochondrial Hsp70 and of
the Hsp40, which is a chaperone required for the formation
of a disaggregase complex, were decreased. Levels of Hsp60,
Hsp90 and Hsp110 were similar to control. The R6/2 cortex
also presented increased levels of ubiquitinated proteins and
decreased p62 levels, suggesting alterations in protein clear-
ance pathways. Concerning mitochondria, the R6/2 cortex
presented increased NRF1 and mitofusin 2, and decreased
TFAM levels. In contrast to the cortex, the R6/2 liver pre-
sented no alterations regarding proteins involved in the pro-
teostasis network or in mitochondrial functions. Regarding
oxidative stress, while both tissues presented increased
SOD2 levels, the liver also showed increased carbonyl con-
tent and reduced levels of NRF2 (involved in the antioxidant
response). Summing up, these data indicate that R6/2 mice
present oxidative damage in the liver, and altered proteostasis
and mitochondrial dysfunction mainly in the cortex. These
results suggest differential, tissue-dependent, pathogenic
mechanisms and an interplay between mitochondrial dys-
function and altered proteostasis in brain pathogenesis.
Acknowledgements: Fundagao para a Ciéncia e a Tecnologia
3599-PPCDT, P2020-PTDC/NEU-NMC/0412/2014, POCI-
01-0145-FEDER-016577, UID/QUI/50006/2013, SFRH/
BD/138451/2018, SFRH/BPD/102259/2014. MRC and the
Wellcome Trust.
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Doxorubicin in different age male CD-1 mice

Evaluation of the toxicity induced by
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Porto, Portugal; SCIAFEL, Faculty of Sport, University of Porto,
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Doxorubicin (DOX) is used to treat several types of
cancers. It causes cardiotoxicity and several risk factors
could aggravate it. The aim of this work was to study
the toxicity of clinically relevant DOX doses in infant
(4 weeks), adults (3 months), and old (18-20 months)
male CD-1 mice. DOX-treated infant and adults re-
ceived a total cumulative dose of 18 mg/kg, while a sec-
ond group of adults and also old mice received 9 mg/kg.
Biweekly intraperitoneal administrations, for 3 weeks
were given to all animals. The animals’ weight, food, and
water consumptions and general welfare were assessed
throughout the experiment. Mice were sacrificed 7 days
(adults and old) or 17 days (infants) after the last drug
injection. The organs (liver, heart and kidneys) were re-
moved and weighted and blood was collected. The heart,
kidneys, and liver were analyzed through light micros-
copy and plasma was used for biochemical determina-
tions. Significant body weight loss and decreased food
and water consumptions were observed in DOX-treated
infant and adult 18 mg/kg, when compared to controls.
The organ weight/ brain weight ratios were significantly
decreased in the DOX-treated adult (18 mg/kg). In the
DOX-treated adult (18 mg/kg), aspartate aminotrans-
ferase (AST) and creatine-kinase MB (CK-MB) plasma
levels increased, while the biochemical parameters in
DOX-treated adult (9 mg/kg) showed no differences.
Regarding the histological observations, all the DOX-
treated populations presented lesions in heart, kidneys
and liver, as so the control elderly mice. DOX provoked
lesions in the cardiac tissue, but cardiac damage was
more evident DOX-treated adult 18 mg/kg than in 9 mg/
kg. Higher cumulative dose and adult mice were key for
DOX-induced toxicity in our work.

ARM and VMC: FCT SFRH/BD/129359/2017 and SFRH/
BPD/110001/2015. This work was supported by FEDER
funds [Operational Programme for Competitiveness Factors
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- COMPETE and by FCT within the project “PTDC/DTP-
FTO/1489/2014 - POCI-01-0145-FEDER-016537"].

P022-F | Mitoxantrone-induced toxicity in
different age male CD-1 mice

Ana Reis-Mendes'; Margarida Duarte—Aral’Jjoz; José Alberto
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Lourdes Bastosl; Emilia Sousa*’ ; Vera Marisa Costa
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Mitoxantrone (MTX) is a chemotherapeutic drug currently
used against cancer, causing severe side effects. The aim
of this work was to study the toxicity of clinically relevant
MTX in infant (4 weeks), adults (3 months) and old (18-
20 months) male CD-1 mice. All MTX-treated groups re-
ceived a total cumulative dose of 6 mg/kg given biweekly
through intraperitoneal administrations, for 3 weeks. The
animals’ weight, food and water consumptions and general
welfare were recorded throughout the experiment. Mice
were sacrificed 7 days (adults and old) or 17 days (infants)
after the last drug injection. The organs were removed and
weighted and blood was collected. The heart, kidneys, and
liver were analyzed through light microscopy and plasma
was used for biochemical determinations. Significant body
weight loss was observed in the adult population treated
with MTX. In addition, food and water consumptions de-
creased in the infant and adult populations treated with
MTX. Regarding organ weight/ brain weight ratios, the
ratio of all the organs were significantly decreased in the
adult population treated with MTX. In the MTX treated-
elderly population, only the spleen/brain ratio decreased.
Alanine aminotransferase (ALT) plasma levels were sig-
nificantly increased in the MTX-treated infant and no other
significant changes were observed. Regarding the histo-
logical analysis, all the MTX-treated populations presented
lesions (cellular degeneration, interstitial inflammatory
cell infiltration, and necrotic zones) in heart, kidneys, and
liver, as so the control elderly mice. The age of the animal
models should also be taken into account when assessing
anticancer drug toxicity and in this work and experimental
paradigm, adult mice seemed to be more prone to MTX-
induced toxicity.
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ARM and VMC: FCT SFRH/BD/129359/2017 and SFRH/
BPD/110001/2015. This work was supported by FEDER
funds [Operational Programme for Competitiveness Factors
- COMPETE and by FCT within the project “PTDC/DTP-
FTO/1489/2014 - POCI-01-0145-FEDER-016537"].

P023-F | Warburg effect in queens with
spontaneous mammary tumors
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Coimbra, Portugal; 4Department of Pathology and Molecular
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Portugal; SCenterfor Investigation Vasco da Gama (CIVG)/Center for
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and Veterinary Research Centre (CECAV)/Department of Veterinary
Sciences, University of Trds-os-Montes and Alto Douro, Vila Real,
Portugal; mlnterdisciplinary Laboratory of Clinical Analysis of
University of Murcia (Interlab-UMU), Murcia, Spain; ”Centerfor
Investigation Vasco da Gama (CIVG)/Animal and Veterinary Research
Centre (CECAV)/ Baixo Vouga Veterinary Hospital, Coimbra,
Portugal; ]ZDepartment of Animal and Food Science, Autonomous
University of Barcelona, Barcelona, Spain

Background: Discovered at almost 100 years ago, the
Warburg effect describes the use of anaerobic glycolysis by
cancer cells as the preferred pathway to obtain energy, even
in normoxemia conditions. The Warburg effect has been re-
ported in several oncological diseases in human medicine,
and to a lesser extent, also in veterinary oncology. However,
to our best knowledge, this effect has not been assessed in
feline mammary tumors. The aim of this study was to evalu-
ate the Warburg effect in queens with spontaneous mammary
tumors.

Material and methods: Serum concentrations of glucose,
fructosamine, lactate and lactate dehydrogenase (LDH) were
determined in 30 queens with malignant mammary tumors, in
six cats with benign mammary lesions, and in 10 healthy con-
trol queens. Serum glucose, fructosamine, lactate and LDH
were measured using commercially available kits, following
instructions of the manufacturer.

Results: Serum LDH was significantly higher in queens
with malignant mammary tumors than in healthy controls
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(P =0.04). Serum lactate was higher in cats with malignant
tumors when compared with controls, but the difference was
not statistically significant (P = 0.09). No significant differ-
ences in concentrations of glucose or fructosamine were ob-
served between the three groups of animals.

Conclusions: Our results suggest that the Warburg effect
might be implicated in carcinogenesis of feline spontane-
ous malignant mammary tumors. However, no significant
changes in serum glucose or fructosamine concentrations
were observed, thus a typical Warburg effect was not ob-
served in our study. Further studies with a higher number of
animals and with a prospective nature should be conducted
to elucidate the clinical significance of the Warburg effect in
feline mammary tumors. Moreover, future research should
consider the changes in glucose metabolism as a potential
therapeutic target in feline mammary cancer.

Fundings: Escola Universitaria Vasco da Gama and
Interdisciplinary Laboratory of Clinical Analysis of
University of Murcia (Interlab-UMU).

P024-F | Changes in the OXPHOS proteome
and alterations of mitochondrial parameters

in fibroblasts of patients harboring defined
mitochondrial disorders

harbouring mutations in mtDNA genes encoding subunits
of mitochondrial respiratory complex I or harbouring mu-
tations in nDNA (in SCO2 or SURF1 genes). Interestingly,
mitochondrial superoxide production was significantly in-
creased in nearly all of the examined patients’ fibroblasts.
These result indicate the presence of oxidative stress in pa-
tients’ fibroblasts. In all of the examined at this step cell
lines harbouring a mitochondrial defect, the expression
pattern of antioxidant enzymes was different from the con-
trol values. Particularly, a significant increase in the level
of SOD1 was detected in fibroblasts harbouring a mutation
in the MTND, MTATP6 or SCO2 gene.

In conclusion, detailed principal component analysis re-
vealed that each examined group containing fibroblasts
with the same defined mitochondrial defect could be char-
acterised according to a unique profile of bioenergetic,
ROS production, and antioxidant enzyme expression pat-
tern parameters. Using two components (PC1 and PC2), it
was possible to detect differences between the examined
fibroblast lines.

This work was supported by the Polish National Science
Centre grant (UMO-2014/15/B/NZ1/00490.

P025-F | Profiling the markers of oxidative
stress in post-mortem human brain samples

Mariusz Wieckowski'; Magdalena Lebiedzinska-
Arciszewskal; Aleksandra Wojtalal; Monika Prilll; Dorota

Piekutowska-Abramczuk?; Jerzy Duszynskil; Maciej
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'Nencki Institute Of Experimental Biology, Warsaw, Poland; ’The

Children's Memorial Health Institute, Warsaw, Poland; 3University of
Ferrara, Ferrara, Italy

The aim of our studies was complex characterisation of mito-
chondrial respiratory chain function and the related parame-
ters responsible or involved in mitochondrial defect-mediated
cellular dysfunction in fibroblasts from patients with defined
mitochondrial disorders

These studies were performed with the use of neonatal
fibroblasts from healthy donors and from infants harbor-
ing different defined mitochondrial defects (mutations in
MTND, SURF1, SCO2, MTATP6, DGUOK and PDHA1
genes).

Considering that oxidative stress represents an imbalance
between ROS production and the cellular antioxidant de-
fence system, we investigated both the level/production
rate of cytosolic and mitochondrial superoxide and hydro-
gen peroxide in the examined fibroblast lines. The great-
est increase in ROS production was detected in fibroblasts

Magdalena Lebiedzinska-Arciszewska'; Jan Suski'%; Dorota

Piekutowska-Abramczuk?®; Jerzy Duszynskil; Maciej Pronicki®;
Piero Portincasa4; Paolo Pintonz; Mariusz Wieckowskil;
Agnieszka Karkucinska-Wieckowska®

Nencki Institute of Experimental Biology, Warsaw, Polska; 2University
of Ferrara, Ferrara, Italy; *The Children's Memorial Health Institute,
Warsaw, Polska; 4University “Aldo Moro” of Bari Medical School, Bari,
Italy

Confirmation and understanding the mechanism of mito-
chondrial disorders very often is based on the proteomic stud-
ies showing decreased level or the lack of certain proteins
or respective subunits what can explain observed clinical
phenotype. In the optimal situation freshly collected biopsy
or cultured fibroblasts from living patients should be used,
however in many cases diagnosis of mitochondrial disorders
could be performed only post mortem.

To study mitochondrial respiratory chain profile, antioxidant
defense system profile as well as manifestation of the oxida-
tive stress (protein carbonylation, protein nitration and DNA
damage), nine individuals (six patients with defined mito-
chondrial disorders harboring mutations in MTATP6, SCO2,
MPV17 and POLG genes; two patients who died due to the
congenital heart defect and one patient with haemophago-
cytic syndrome) were studied.
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We evaluated manifestation of oxidative damages and the
pattern of intracellular oxidative defense system to in order
to check whether such post-mortem material can be used
to show the abnormalities in the respiratory chain and oxi-
dative stress-related damage of proteins, DNA and lipids.
Notably, there was no clear dependency between the oxi-
dative stress markers and the presence of mitochondrial
dysfunction.

In conclusion, this comprehensive and comparative study
proves that human post-mortem brain samples (the basal
ganglia with the level mammillary bodies), have poor di-
agnostic value, either to support or exclude mitochondrial
disorders based on manifestation of the oxidative stress.
The results have clinical implication. Indeed, in the opti-
mal situation when brain autopsy is used for evaluation
of proteome abnormalities, if possible the samples from
patients should be also matched according cause of death
(especially taking in to consideration fast-death and slow-
death cases).

This work was supported by the Internal Projects of the
Children's Memorial Health Institute No S125/2012 and by
the Polish National Science Centre grant (UMO-2014/15/B/
NZ1/00490 for MRW and UMO 2012/05/B/NZ2/01627 and
2857/B/P01/2010/39 for DPA.

P026-F | Mitochondrial HER2 stimulates
respiratory chain function and drives
tumorigenicity of breast cancer cells

Silvia Magalhaes Novaisl’z; Eliska Novotnal'z; Katerina
Rohlenoval; Jakub Rohlenal; Jiri Neuzil"?

!Institute of Biotechnology, Academy of Sciences Czech Republic, Vestec,
Czech Republic; zFaculty of Science, Charles University, Prague, Czech
Republic; 3School of Medical Science, Griffith University, Australia

Amplification of HER2/ERBB2, a breast cancer oncogene,
leads to resistance to therapy and poor prognosis in breast
cancer patients. HER2, a member of the EGFR protein fam-
ily, normally localizes to the plasma membrane. Recently,
a fraction of HER2 has been reported at the inner mito-
chondrial membrane, where it interacts with the respiratory
chain. Now we show that overexpression of mitochondrial
HER2 (mtHER2) stimulates respiratory chain function in
breast cancer cells in a tyrosine kinase-dependent manner.
Moreover, overexpression of mtHER?2 increases prolif-
eration, migration and reactive oxygen species production.
Interestingly, mtHER2 makes the cells prone to treatment
with mitochondria-targeted tamoxifen (MitoTam), a new res-
piratory complex I inhibitor now in clinical trials. Therefore,
mtHER?2 affects both tumorigenicity and sensitivity to
treatment by regulating mitochondrial bioenergetics and

represents therefore a new treatment opportunity in HER2
high breast cancer.

P027-F | Human pheochromocytoma cancer
cells as a plausible model of mitochondrial complex
II-linked tumorigenesis

Katerina Vanoval; Linda Kroboval; Ayenachem Bezawork-
Geletaz; Stepana Boukaloval; Karel Pacak3; Hans Kumar
Ghayee4; Jakub Rohlena'; Jiri Neuzil"?

'Institute Of Biotechnology, Czech Academy of Sciences, Prague-west,
Czech Republic; 2School of Medical Sciences, Griffith University,
Southport, Australia; SEunice Kennedy Shriver National Institute of
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Bethesda, USA; 4Department of Medicine, University of Florida,
Gainesville, USA

Pheochromocytoma and paraganglioma (PHEO/PGL) are
neuroendocrine tumours that are frequently associated
with mutations in mitochondrial complex II (CII) subu-
nits SDHA-D. Clinical data indicate that SDHB-deficient
PHEO/PGL are less proliferative but are associated with
higher invasiveness and metastasis. We have previously
shown that both the loss of SDHB and/or depletion of mi-
tochondrial (mt)DNA in the breast cancer cell line MDA-
MB-231 leads to alternative assembly of CII,,, which
maintains homeostatic control of metabolite synthesis
under bioenergetics stress and supports tumour growth.
However, PHEO/PGL malignancies arise from the chro-
maffin tissue; it is therefore expected that the epithelial-
derived cells, such as breast cancer cells, are not an optimal
model to decipher the consequences of CII mutations in
PHEO/PGL.

For this reason, human chromaffin-derived pheochromocy-
toma cancer cells line hPheol was used to introduce SDHB
deficiency (SDHB KO cells) by gene manipulation. PGL tis-
sue, mitochondria, and whole cell lysate were used for res-
piratory assay, native blue gel electrophoresis (NBGE) and
western blotting.

Similar to patient-derived SDHB-deficient paraganglioma
tissue, SDHB KO cells featured substantial CII |, in the
absence of fully assembled CII on NBGE, accompanied by
prominent decrease of respiration and other relevant altera-
tions. Further analysis of this unique model is ongoing.

Our data provide a new insight into pathological features
of hard-to-treat SDHx-related PHEO/PGL. We suggest
that the existence of CII,,, in patients with SDHB-mutated
paraganglioma substantially contributes to tumorigenic-
ity, and interference with CII,,, could ameliorate severe
pathological outcomes, including enhanced migration and
invasiveness.
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mitochondrial function analysis in skin of diabetic
rodents

High-resolution respirometry for

P029-F |
impairs brain hippocampal metabolism and long-
term spatial memory in middle-aged male rats

Diet-induced high cardiovascular risk

Luciele Minuzzil; Ana Catarina Fonsecal; Ermelindo Leall;
Eugénia Carvalho'

]Centerfor Neuroscience and Cell Biology - CNC.IBILI, Faculty of
Medicine, University of Coimbra, Coimbra, Portugal

Background: Chronic diabetic foot wounds (DFU) is a
serious complications of diabetes, and the main cause of
non-traumatic amputation of the lower limbs. Thus, under-
standing the mechanisms that lead to DFU in diabetes is very
important to improve the quality of life of patients. Purpose:
Evaluate mitochondrial respiration of the skin of rodents in
the presence or absence of diabetes.

Materials and methods: Skin samples were collected from
Wistar rats, as well as diabetic and non-diabetic C57/BL6
mice. Small skin biopsies were permeabilized with saponin
(5 mg/mL). Mitochondrial respiration was assessed using
2 high-resolution respirometry protocols (Oxygraph-2k;
Oroboros, AU). Briefly, in P1, leak respiration was deter-
mined after the addition of pyruvate (P, 5 mmol/L), malate
(M, 2 mmol/L) and glutamate (G, 10 mmol/L). Electron
transfer was coupled to phosphorylation by the addition
of saturated concentrations of ADP (5 mmol/L). Addition
of cytochrome C (10uM) was done to evaluate the integ-
rity of the outer membrane of mitochondria. Succinate
(10 mmol/L) was then added to evaluate the contribution
of complex I and II to coupled respiration. In P2, octanoyl
carnitine (0.5 mmol/L) and M (2 mmol/L) substrates were
added to measure leak. Then ADP (7.5 mmol/L) was
added to evaluate beta-oxidation and then P (5 mmol/L),
G (10 mmol/L) and cytochrome C were added as above.
Finally, FCCP (0.5 mmol/L) was added to measure maxi-
mal uncoupled respiration.

Results: Leak respiration were similar between the two
protocols and groups. Coupled respiration was significantly
lower in P2 (P < 0.05 for S, R, and O) in diabetic mice com-
pared to non-diabetic mice.

Conclusions: The optimization of respiration showed robust
and stable oxygen fluxes in both protocols. This technique
proves useful for assessing mitochondrial respiration in the
skin in a small amount of tissue, with possible application in
the identification of the state of mitochondrial alterations in
tissues under diabetes conditions.

Anal. Duartel’z; Inés N. Alvesl’3; Débora Menal’3; Inés

Rodriguesl’3; Emanuel Candeiasl’z; Catarina R. Oliveiral’4; Pedro

F. Monteir05’6; Paula I. Moreira'”’
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Coimbra, Coimbra, Portugal; 4Lab0rat0ry of Biochemistry, Faculty

of Medicine, University of Coimbra, Coimbra, Portugal; Clinical
Cardiology Research Unit, Cardiology Department, Centro Hospitalar e
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Background: Cardiovascular disease is the major cause of
disability and death in middle-aged men, and a socioeco-
nomic concern. Patients are often hypertensive, dyslipidemic,
diabetic and obese - all associated with modern lifestyle and
aging. Their coexistence renders patients to high cardiovas-
cular risk (HCR) and the worst prognosis, exacerbating brain/
cognitive damage and the risk for Alzheimer's disease (AD).
However, the crosslinking mechanisms are unknown. We hy-
pothesized that HCR at midlife affects brain and cognitive
performance leading to AD.

Materials and methods: We aimed to analyze the effect
of diet-induced HCR on cognition, brain metabolic and AD
markers in middle-aged (8-month-old) male Wistar rats,
fed (or not) on salted diet and spontaneously-hypertensive
rats (SHR), by determining peripheral blood parameters,
cAMP, cholesterol and phospho-Tau in hippocampal
lysates, and spatial memory through the Morris watermaze
(MWM) test.

Results: Blood pressure, insulin levels and HOMA-IR
were higher in Wistar rats fed on salted diet than in con-
trols, pointing to hypertension and insulin resistance. Their
body weight, systolic blood pressure, glycemia, HbA1C
and total cholesterol were similar to SHR rats. They also
took longer to reach the MWM platform, crossed less the
swimming-pool, spent less time in the right quadrant and
more in the opposite one than SHR rats, suggesting a defi-
cit in their long-term, hippocampal spatial memory. They
also had lower brain hippocampal cAMP, cholesterol and
phosphoTauThr181 (related with earlier AD stages) than
SHR rats.

Conclusions: Diet-induced HCR may inhibit middle-aged
male rat brain metabolism, impairing long-term spatial mem-
ory. This issue deserves further clarification.

Funding sources: Portuguese funds from FCT (PTDC/SAU-
TOX/117481/2010), Fundo Europeu de Desenvolvimento
Estratégico Regional (FEDER), through the “Projectos de
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Investigacdo inseridas no RNIE”, “Programa Operacional
Competitividade e Internacionalizagdo - POCI”, by “Programa
Operacional COMPETE2020” (SFRH/BPD/84473/2012 to
AL Duarte), and by FMUC & Santander-Totta (PEPITA 2018).
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into atherosclerotic plaques: a possible stabilizing
role

Resistin blunts neutrophil migration
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Background: Adipocytokines regulate neutrophils during
atherogenesis. However, the specific effect of resistin on
neutrophil functions in atherosclerotic patients remains
elusive. Here, we investigated the relationships between
serum levels of resistin and neutrophil products in the
systemic circulation and within plaques in a cohort of pa-
tients with severe carotid plaque stenosis undergoing en-
darterectomy. Furthermore, to investigate the molecular
mechanisms underlying the observed results we assessed
the effect of resistin on neutrophil pro-atherosclerotic func-
tions in vitro.

Material and methods: Inflammatory biomarkers, neutro-
phil products and resistin levels were assessed in patients’
sera and carotid plaques by ELISA and immunohistochem-
istry analysis. In vitro, human primary neutrophils isolated
from healthy donors were assessed on different substrate
cultures for: degranulation (by ELISA), migration (by mi-
crochemotaxis Boyden chamber), F-actin polymerization (by
fluorescent assay), integrin and chemokine receptor expres-
sion (by flow cytometry) and apoptosis (by both morphologic
analysis and flow cytometry).

Results: In atherosclerotic patients, plasma resistin levels
positively correlate with those of different neutrophil granule
products. Oppositely, resistin negatively correlates with neu-
trophil and MMP-9 plaque contents. In vitro, resistin is found
in supernatants of degranulating neutrophils and positively
correlates with other granule products. Resistin do not affect

neutrophil degranulation, apoptosis and expression of integ-
rin or chemokine receptors. Interestingly, pre-incubation with
human recombinant resistin abrogates neutrophil migration
towards the proatherosclerotic chemokines CXCL8 and po-
lymerization of F-actin via ERK2 phosphorylation inhibition.
Conclusions: Resistin is released by degranulating neutro-
phils and blunts their infiltration into atherosclerotic plaques
by blunting the migration towards known atherosclerotic
mediators. These results suggest resistin as a potential
immuno-modulator in the context of atherosclerotic plaque

inflammation.
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as marker of disease severity in pulmonary
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The role of circulating miR-424
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Background: Pulmonary hypertension (PH) is a severe pro-
gressive cardiopulmonary disorder that carries a high mortality
rate, for which there is no cure at this time. It has been shown
that dysregulation of Smurfl and dysfunctional gap junction
intercellular communication are implicated in cardiovascu-
lar of diseases. Although several studies have suggested that
changes in miRs profile are implicated in PH, the underlying
molecular mechanisms, including the identification of targets,
remain largely elusive. In this study, we investigated whether
circulating miR-424 can be used as biomarkers in PH, as well
as the signaling pathways modulated by this miRNA.
Material and methods: Circulating miR-424 was evalu-
ated by qRT-PCR. The levels of SMURF1 and Cx43 were
assessed by western blot and structural changes in the right
ventricle evaluated by Transmission Electron Microscopy
(TEM).

Results and conclusion: The levels of circulating miR-424
are increased in PH patients when compared with healthy
subjects, and correlated with decreased cardiac output. We
showed that hypoxia induces the secretion of miR-424 by
PAECs, which after being taken up by cardiomyocytes leads
to downregulation of SMURFI1. In the monocrotaline rat
model of PH, we found an association between circulating
miR-424 levels, the stage of right ventricle (RV) hypertrophy,
and SMURF]1 levels. Moreover, we found a modulation of
Cx43 levels in the hypertrophied RV. This study shows that
miR-424 has diagnostic and prognostic value in PH patients,
correlating with markers of disease severity. Additionally,
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miR-424 can target proteins with a direct effect on heart
function such as SMURF-1, suggesting that this miRNA can
act as a messenger linking pulmonary vascular disease and
right ventricle hypertrophy.
Funding sources: European Regional Development Fund
(ERDF) through the Operational Program for Competitiveness
Factors (COMPETE) [PAC “NETDIAMOND”(POCI-01
-0145-FEDER-016385); HealthyAging2020 (CENTRO-
01-0145-FEDER-000012-N2323); POCI-01-0145-FEDER-
007440, CENTRO-01-0145-FEDER-032179, CENTRO-01-
0145-FEDER-032414;  FCT-UID/NEU/04539/2013  to
CNC.IBILI; Re-Pair (CENTRO-01-0145-FEDER-032179);
RIGHT-2H (CENTRO-01-0145-FEDER-032414).
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The heart rate spectral analysis in
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Bezhanishvili?; Alexandra Gudkova’®
ISaint Petersburg Electrotechnical University “LETI”, St. Petersburg,

Russia; 2Pavlov First St. Petersburg State Medical University, St.
Petersburg, Russia

Background: Chronic heart failure (CHF) is a widespread
pathology of the cardiovascular system, leading to the life-
threatening complications. Heart rate variability (HRV) indi-
ces contain important information for their predicting.
Materials and methods: We analyzed 24-hour ECG records
obtained for patients with progressive CHF, including 23
persons with preserved ejection fraction and end-diastolic
size of the left ventricle EDS <58 mm, and 45 persons with
reduced ejection fraction and dilation of the left ventricle
(EDS > 58 mm). The spectral analysis of 5 minute fragments
corresponding to different forms of patient activity has been
performed.

Results: The power fractions in the ranges from 0.04 Hz to
0.15 Hz (LP) and from 0.15 Hz to 0.4 Hz (HP) were signifi-
cantly higher in patients without left ventricle dilation (group
1) than in patients with reduced ejection fraction and the left
ventricle dilation (group 2) for the HRV records correspond-
ing to morning awakening and slow walking (P = 0.03); the
ratio of LP to total power was also higher in group 1 in morn-
ing awakening (P = 0.03).

Conclusion: Our results indicate that HRV spectral indices
differ significantly depending on the presence of dilation and
could be used as complementary indicators in the CHF and
the dilation status prediction.

Funding sources: This research was partially supported
by the Ministry of Healthcare of Russia, project number
AAAA-A18-118070690073-2.

P034-F |
on upright stance

Latent myogenic trigger points effects

Alena Militskoval; Elvira Mukhametova]; Tatiana Baltina'

'Kazan Federal University, Kazan, Russia

Previous studies showed that dizziness can be caused by
dysfunction of the deep muscular proprioceptors in the
upper cervical spine leading to abnormal input to the ves-
tibular nuclei. We investigated how latent myogenic trig-
ger points (IMTP) of cervical muscles can affect postural
stability.

In this study 79 volunteers 21-22 year old in average with
latent trigger points of cervical muscles (39M/40F) par-
ticipated. Control group represented by 28 individuals
(10M/18F). All individuals were questioned on previous
history of disease and underwent neurological assessment
to exclude central nervous system, vestibular and other
non-cervical causes of the dizziness. To evaluate postural
stability we used force plate standard test within 60s. All
individuals were evaluated once and in equal terms. The
following rates had been analyzed: sway area, anterior-
posterior and medial-lateral sway, balance quality rates,
mean linear and angular velocities. All subjects with la-
tent trigger points were divided into 2 subgroups: (a) in-
dividuals with 1 to 3 affected muscles (b) and individuals
with more than 4 affected muscles. Individuals of second
group showed significant deterioration of majority of pos-
turographic rates in comparing with first group and control
group. Interestingly, 1st group subjects represented rele-
vant improvement of majority analyzed parameters.

As sensory information from the neck is combined with ves-
tibular and visual information to determine the position of
the head on the neck, and space we suppose that in cervical
vertigo could occur when neck input became dominant over
vestibular in subjects with IMTP in 4 and more cervical mus-
cles, meanwhile 1-3 IMTP increase postural stability through
neck stabilization. The reported study was funded by RFBR
according to the research project Ne18-315-00263.

P037-F |
potential biomarker for myocardial infarction

Circulating exosomal connexin-43 as a

. Ly - o Qlual . 1y
José Sousa ; Liliana Reis'; Maria Silva'; Carolina Lourenco'; Lino
Gongalves'; Tania Martins—Marques2; Henrique Girdo®

ICentro Hospitalar e Universitdario De Coimbra, Servigco de Cardiologia,

Coimbra, Portugal; 2Instituto Biomédico de Investiga¢do da Luz e da
Imagem, Coimbra, Portugal

Background: Intercellular communications are involved
in numerous cardiac physiological and pathophysiological
processes. Regarding their mediators, extracellular vesicles,
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namely exosomes, seem to play a key role in both myocardial
regeneration and repair. Connexin-43 (Cx43), an abundant
transmembrane protein, is to be found in cardiac exosomes
and its serum presence has recently become measurable. The
aim of this study is to explore the potential of serum exosomal
Cx43 as an acute myocardial infarction (AMI) biomarker.
Material and methods: Prospective single-center study
comprising patients admitted into a Cardiac Intensive Care
Unit, presenting with AMI, in whom serum exosomal Cx43
was measured by enzyme-linked immunosorbent assay
within 12 hours after admission. Demographic, clinical,
laboratory, echocardiographic, angiographic and prognostic
data were collected and related to Cx43 levels. Quantitative
variables were assessed via Spearman correlation, whereas
for categorical ones Mann-Whitney and Kruskal-Wallis tests
were employed. All statistical analysis was performed using
SPSS version 23 (IBM Corp., Armonk, NY, USA).

Results: 28 patients were included. Mean age was
65 + 11 years and 18% were female. All patients presented
with ST-segment elevation myocardial infarction and were
found to have obstructive coronary artery disease by means
of emergent coronary angiography. Median GRACE score
was 126 and none of the patients died during hospitaliza-
tion. Serum exosomal Cx43 levels were higher in females
(P =0.033) and appeared independent of patient age and
body mass index. Besides, they were not related with dis-
ease severity, as evaluated by GRACE score, Killip-Kimball
class, maximum serum troponin, number of afflicted vessels
and left ventricle ejection fraction, size and wall thickness.
In addition, no association with classic risk factors, such as
diabetes mellitus, hypertension, chronic kidney disease and
anemia, was identified.

Conclusion: Serum exosomal Cx43 seems of little value as
an AMI biomarker.

P038-F | Direct oral anticoagulants (DOACs)
adjustment in patients with cardiac implantable
devices and non-valvular atrial fibrillation: A
single-centre retrospective study

Joana Santos'; Ana Rita Mendes'; Natalia Antonio>>* Marilia

Rocha’; Ana Fortuna'®

lLaboratory of Pharmacology, Faculty of Pharmacy, University of
Coimbra, Coimbra, Portugal; 2Faculty of Medicine, University of
Coimbra, Coimbra, Portugal; ‘?Cardiology Department, Coimbra
Hospital and Universitary Centre, Coimbra, Portugal; “Coimbra
Institute for Clinical and Biomedical Research (iCBR), Coimbra,
Portugal; >Pharmaceutical Service, Coimbra Hospital and University
Centre, Coimbra, Portugal; ®Coimbra Institute for Biomedical Imaging
and Translational Research (CIBIT), University of Coimbra, Coimbra,
Portugal

Background: Direct oral anticoagulants (DOACs) are the
first line therapy for stroke prevention in non-valvular Atrial
Fibrillation (NVAF). Observational studies are evidencing
widespread discordance between guidelines and real-world
practice regarding DOACs doses. Cardiac implantable de-
vices improve the diagnosis and monitoring of NVAF pa-
tients where anticoagulant control is required. Therefore,
real-world studies in this population can contribute to a better
understanding of this off-label dose use and the impact in
safety and efficacy outcomes.

Material and methods: A single-centre observational retro-
spective study was performed enrolling all patients implanted
with a cardiac device between January and September of
2011 in Cardiology Department of Coimbra Hospital and
Universitary Centre (Portugal). Therefore, 61 patients with
NVAF and taking DOACs since 2011 up today were included
in the study. Baseline demographic and clinical character-
istics were evaluated and the adjustment according EMA
guidelines was assessed, considering DOACs switch.
Results: In this cohort, mean age was 83.4 + 8.5 years and
65.5% of the patients were male, with a mean body mass
index of 29.2 kg/m2. Among these patients, 16 have switched
DOAC during follow-up, of which 14 switched one time and
2 switched two times, so 73 dose adjustments were consid-
ered for analysis. In this context, approximately 63.0% of the
patients received doses in accordance to the European guide-
lines. However, 20.6% of the patients received underdosed
off-label doses while 16.4% were overdosed. Dabigatran was
the DOAC most frequently underdosed and edoxaban was
the most frequently overdosed.

Conclusions: Among NVAF patients with implantable de-
vices under DOAC therapy herein included, 37.0% of them
were administered with off-label doses which can lead to an
increased risk of stroke, bleeding and/or adverse effects. Other
factors besides renal function, age and weight (e.g. increased
bleeding risk and concomitant drugs) must also be assessed.

P039-F | Higher plasma GlycA, a novel pro
inflammatory glycoprotein biomarker, is associated
with reduced life expectancy: The PREVEND study

Eke G. Gruppenl‘z; Margery Connelly3; Wim J. Sluiter'; Stephan
J.L. Bakker?; Robin P.F. Dullaart'

IDepartment of Nephrology, University of Groningen and University,
Medical Center Groningen, Groningen, The Netherlands; 2Departmem‘
of Endocrinology, University of Groningen and University Medical
Center Groningen, Groningen, The Netherlands; 3Laboratory
Corporation of America Holdings LabCorp, Morrisville, NC, USA

GlycA is a novel pro-inflammatory marker that identi-
fies N-acetyl-glycan groups mostly attached to acute phase
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glycoproteins. We determined effects of GlycA and high sensi-
tivity C-reactive protein (hsCRP) on life expectancy (LE) in men
and women of the Prevention of Renal and Vascular End Stage
Disease (PREVEND) cohort. GlycA and hsCRP were determined
in 5,526 subjects. LE was compared in the upper quartile of both
GlycA and hsCRP vs. the respective lower three quartiles com-
bined, adjusted for LE of individuals in the Dutch general popu-
lation of the same birth cohort and sex. Median follow up was
8.5 years [interquartile range 7.9-9.0], during which 348 (6.3%)
subjects had deceased. LE at the end of follow up was lower in
the highest vs. the lower three quartiles of GlycA (P < 0.001)
and hsCRP (P < 0.001). Both men as well as women in the high-
est GlycA quartile had reduced LE vs. the lowest three quartiles
combined (P < 0.001 and P =0.02). For hsCRP, this was only
observed in men (P < 0.001) but not in women (P = 0.67). This
population-based cohort study demonstrates that higher plasma
levels of GlycA were associated with reduced LE in men and
women. With regard to hsCRP this only applied to men.

P040-F | Development and validation of

the first HPLC method for quantification of
perampanel and stiripentol in mouse matrices
using an innovator salting-out assisted liquid-liquid
extraction procedure optimized by a design of
experiments approach

Gilberto Alves'; Sara Meirinho'; Gongalo Campos'; Ana

3 e ~ 23 Zo .
Fortuna®®; Amilcar Falcdo*®; Marcio Rodrlguesl’4

!CICS-UBI - Health Sciences Research Centre, University of Beira
Interior, Covilhd, Portugal; 2CIBIT - Coimbra Institute for Biomedical
Imaging and Translational Research, University of Coimbra, Coimbra,
Portugal; jLaburatury of Pharmacology, Faculty of Pharmacy,
University of Coimbra, Coimbra, Portugal; *UDI-IPG - Research Unit
for Inland Development, Polytechnic Institute of Guarda, Guarda,
Portugal

Background: Perampanel and stiripentol are third-generation
antiepileptic drugs approved as add-on therapies. Due to re-
cent introduction in market, their applicability could be ex-
tended being necessary to perform more pharmacokinetic
studies in rodents using a quantitative bioanalytical method.
So, our aim was to develop and validate an HPLC method for
simultaneous quantification of perampanel and stiripentol in
mouse matrices using a simple and fast salting-out assisted
liquid-liquid extraction (SALLE) procedure optimized em-
ploying a quality by design approach.

Material and methods: 100 pL of sample (plasma, brain, liver
or kidney homogenates) were spiked with terbinafine (inter-
nal standard) and extracted by SALLE using 100 pL of 1M
MgSO04 solution and 200 pL of isopropanol. MgSO4 volume
and concentration and isopropanol volume were optimized

using a response surface methodology based on central com-
posite design of experiments (DOE) using MatLab. Compounds
were separated using a LiChroCART® Purospher Star column
(C18, 55 x 4 mm; 3 pm) at 45°C and a mobile phase [1% trieth-
ylamine in water pH 2.5/acetonitrile (57:43, v/v)] isocratically
pumped at 1 mL/min. Fluorescence detection of stiripentol and
terbinafine was performed at 254/372 nm and perampanel at
275/430 nm. Preliminary pharmacokinetic studies were carried
after oral administration of perampanel and stiripentol to mice.
Results: This method was validated according to interna-
tional guidelines being linear for perampanel over the con-
centration range of 1-500 ng/mL in brain, 2-2000 ng/mL in
liver and 1-2000 ng/mL in plasma and kidney, and being
linear for stiripentol between 10-2000 ng/mL in brain and
10-20 000 ng/mL in the remaining matrices. Method showed
to be precise (CV < 15%) and accurate (bias + 15%) and the
recoveries were in accordance with those predicted by DOE.
Its applicability was demonstrated through the preliminary
pharmacokinetic studies.

Conclusions: This method was successfully validated and
applied suggesting to be a simple and fast tool to support
future non-clinical pharmacokinetic-based studies involving
perampanel and stiripentol.

Funding: FCT (SFRH/BD/136028/2018) and Project UID/
Multi /00709/2013; Project POCI-01-0145-FEDER-007491;
CENTRO-01-0145-FEDER-000013.

P071-F | Monocyte and not Neutrophil derived
microvesicles are able to activate endothelial

cells and smooth muscle cells and to enhance
recruitment of PMN in a Flow Chamber based
assay

Silvia Oggerol; Rick Van Gorpz; Dianne Cooperl; Lucy Norlingl;
Leon Schurgers”; Chris Reutelinsperger’; Mauro Perretti'
"Queen Mary University Of London / William Harvey Research Institute,

London, United Kingdom; *Vascular Research Institute Maastricht,
University of Maastricht, Maastricht, The Netherlands

Released from the plasma membrane of any cells, microves-
icles (MVs) are emerging as novel effectors of cell-to-cell
communication in inflammation. Beside expressing common
markers of the cell of origin, MV differ in size, macromo-
lecular and biological composition in relation to the mode
of cell activation. This heterogeneity raises the question as
to whether MV subtypes might be new tools for diagnosing
diseases. The aim of this study is to investigate human mono-
cyte and neutrophils-derived MV heterogeneity and function
in vitro thus mimicking vascular inflammation.

1x10° monocytes isolated with Rosette SepTM technology or
20x 108 neutrophils isolated by density gradient separation were
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stimulated for 1 hours with TNFa (50 ng/mL) and MV profile
was studied with Imaging flow-cytometry. Human umbilical
vein endothelial cells (HUVEC) or human vascular smooth
muscle cells (hVSMC) were incubated with different MV sub-
sets at a ratio of 10:1 MV:cell for 24 hours, and expression of
adhesion molecules ICAM-1, VCAM-1, CD62E) on HUVECs
and calcification in hVSMCs was quantified. HUVEC response
was investigated further using flow-chamber assay.

MYV analyses identified in monocyte-derived MV samples
presence of platelets MV (CD41%/CD147), monocytes MV
(CD417/CD14%), as well as a subset bearing both markers
(CD41*/CD14"). Functional studies showed that TNFa-
stimulated monocyte-derived MVs enhanced expression
of VCAM-1, ICAM-1 in HUVECs. Activation of hVSMC
through calcification was also demonstrated. 24hs stimu-
lation of HUVECs with the TNFoa-stimulated monocyte-
derived MV in flow-chamber assays showed a reduction in
rolling velocity associated with increased numbers of adher-
ent and emigrated PMN. In all cases, neutrophils-derived
MVs were less active.

We have identified heterogeneous populations of MV de-
rived from isolated monocyte with incidence of monocyte
MVs, platelet MVs and a double positive MV subset. Since
only these MV's promoted HUVECs and hVSMC:s activation,
we propose that monocyte-platelet-derived MV can perpetu-
ate vascular inflammation and might be used as diagnostic
marker for vascular inflammation.
H2020-MSCA-ITN-675111.

P072-F | Effect of the molecular complex of
pectin with acetylsalicylic acid on the leukocyte
profile of rats with carrageenan paw edema

Kseniya Bushmeleva'; Alexandra Vyshtakalyukz; Lilya

Gumarovaz; Oxana Leninaz; Salima Minzanovaz; Andrey
Parfenovz; Lubov Mironovaz; Vladimir Zobov?
!Federal Research Center “Kazan Scientific Center of Russian Acadeny

of Sciences”, Kazan, Russia; 2Arbuzov Institute of Organic and Physical
Chemistry, FRC Kazan Scientific Center of RAS, Kazan, Russia

NSAIDs are effective against pain, swelling and increased
temperature, i.e., the symptoms that accompany many dis-
eases, so they are widely used in the clinic. The main targets
of NSAID are cyclooxygenase enzymes COX1 and COX2,
inhibition of which leads to decrease in the production of
prostaglandin inflammatory mediators. In addition, when
using NSAIDs, a moderate immunosuppressive effect is
revealed.

The aim of the work was to study the effect of the molecu-
lar complex of pectin with acetylsalicylic acid (hereinafter
PASA) in comparison with acetylsalicylic acid (hereinafter
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ASA) on the leukocyte profile of rats with carrageenan
edema.

The study was performed on 28 adult males of Sprague
Dawley rats. To simulate an inflammatory reaction, 100 pL
of 1% aqueous carrageenan solution was administered
under plantar aponeurosis of the right hind paw in rats.
After 30 minutes, the studied drugs were orally adminis-
tered once in the form of aqueous solutions: ASA 10, 20
and 40 mg/kg, PASA 100, 200 and 400 mg/kg, water in the
control group.

The analgesic effect of PASA at all doses is comparable to
ASA at equimolar doses. The anti-edema effect of PASA
at the dose of 400 mg/kg is similar to the effect of 40 mg/
kg of ASA. Under the action of drugs, the slowdown of the
growth of total number of leukocytes as well as changes
in ratio of phagocytic cells: increasing of monocytes and
decreasing of granulocytes number compared with the
control, were shown. The most complete recovery of the
leukocyte profile within 24 hours with the administration
of 400 mg/kg of PASA was observed. The administration
of 40 mg/kg of ASA and 400 mg/kg of PASA prevents an
increase in interleukin 8, and 400 mg/kg of PASA - also in
interleukin 6.

The study was funded by RFBR according to the project Ne
18-013-01177.

P073-F |
studying the fusion of osteoclasts and myeloid
multinuclear giant cells

A fluorescence-based method for

Aron Pénczéll; Andras Erdélyi'; Panna Kirélyhidil; Janos Farkasl;
Edina Simon'; David Gyéri'; Attila Mécsai'

]Department of Physiology, Faculty of Medicine, Semmelweis University,
Budapest, Hungary

Background: Cell fusion (the fusion of precursor cells to
a single cell with multiple nuclei) is a crucial step of sev-
eral biological processes, such as the development of two
myeloid-derived cell types: the osteoclasts and the multi-
nuclear giant cells. Our aim was to develop a method for
monitoring the fusion of these cell types by fluorescence
microscopy.

Material and methods: We co-cultured bone marrow-
derived myeloid progenitors of two genetically modified
mouse strains. One of them constitutively expresses the
tdTomato red fluorescent protein but switches to EGFP
expression upon Cre-mediated recombination. The cells of
the other strain express the Cre recombinase either con-
stitutively (Rosa26-Cre) or in an osteoclast-specific man-
ner (CtsK-Cre). Therefore, we expected the emergence of
green fluorescence upon cell fusion. Fusion was triggered
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by differentiation towards osteoclasts or multinuclear
giant cells in vitro. The lack of fusion was modelled using
macrophage cultures. Cellular differentiation and the ap-
pearance of green fluorescence were observed with fluo-
rescence microscope. Recombination was also assessed at
the DNA level by PCR.

Results: Beside the red fluorescence initially present, we
could observe the emergence of green fluorescence in cultures
where cell fusion was triggered. Based on phase-contrast im-
ages and nuclear staining, this corresponded to fused multi-
nuclear cells. No green fluorescence was observed in cultures
where no cell fusion was induced. Rosa26-Cre cells resulted
in more intense fluorescence in osteoclast cultures than the
CtsK-Cre ones, and the latter cells failed to induce green flu-
orescence when co-cultures were differentiated to multinu-
clear giant cells. The presence of the recombined allele could
be confirmed in osteoclast cultures with PCR and was absent
in macrophage cultures.

Conclusion: Our method allows us to continuously monitor
the multinucleation process of fused cells in vitro, opening
the possibility to assess the effect of pharmacological inhibi-
tors and transgenic mutations on myeloid cell fusion.

P074-F | Src family Kinase-mediated vesicle
trafficking is critical for neutrophil basement
membrane penetration during acute inflammation

Ina Rohwedder; Angela Kurz; Monika Priinster; Roland Immler;
Robert Pick; Tanja Eggersmann; Sara Klapproth; Jennifer
Johnson; Clifford Lowell; Sergio Catz; Attila Mdcsai; Markus
Sperandio

LMU Munich, Munich, Germany

Background: Leukocyte recruitment into inflamed tissue
needs to be tightly regulated for an appropriate, but not ex-
cessive immune response. The process is following a cascade
of adhesion and activation events and is highly dependent on
leukocyte integrins which mediate extensive signaling activ-
ity in large part through Src family Kinase (SFK)-dependent
signaling pathways.

Material and methods: We aimed to investigate the func-
tion of SFKs in neutrophil recruitment in vivo using intravital
microscopy of inflamed cremaster muscle venules in Hck-
/- Fgr-/- Lyn-/- mice lacking SFKs expressed in neutrophils.
We visualized basement membrane digestion and penetration
by wild type and SFK depleted neutrophils using spinning
disc confocal microscopy.

Results and conclusion: SFK-ko mice exhibited severely
reduced neutrophil adhesion due to defective postarrest
modifications compared to control mice. Integrin clustering

as well as activation of adhesion relevant proteins were
strongly diminished, resulting in the inability to withstand
shear forces exerted by the flowing blood. Interestingly,
SFK deficiency also led to impaired basement membrane
penetration which was due to reduced Rab27a-dependent
surface mobilization of intracellular vesicles containing
VLA3, VLAG6. In addition, SFK-ko neutrophils also were
unable to digest basement membrane components and thus
hindering their extravasation. Taken together, our study
provides strong evidence for a role of SFKs in neutrophil
postarrest modifications and extravasation during inflam-
mation. These findings may further support the current ef-
forts to test SFK inhibitors in inflammatory diseases with
unwanted neutrophil recruitment.

Funding sources: Supported by Else Kroner Fresenius
Stiftung (I.LR.) and Deutsche Forschungsgemeinschaft
SFB914 project B1 and Z3 (M.S.).

P075-F | Novel insight into the role of the
S100A8/A9 protein complex in the regulation of
neutrophil functions

Véronique Schenten'; Nicolas Jungl; Sébastien Plangonl; Justine
Hann'; Jean-Luc Bueb'; Sabrina Bréchard'; Fabrice Tolle'

IUniversity of Luxembourg, Life Sciences Research Unit, Immune Cells
and inflammatory Diseases Group, Belvaux, Luxembourg

S100A8 and S100A9, members of the S100 family of cy-
toplasmic EF-hand calcium-binding proteins, are abun-
dantly expressed in the cytosol of neutrophils and mostly
found under heterodimeric form. SI00A8/A9 have various
intracellular and extracellular functions and our previous
results showed that their intracellular activity is carried by
the phosphorylation of SI00A9. Based on these results, we
investigated the importance of SIO0A9 phosphorylation on
the extracellular activity of the protein complex and its im-
pact on pro-inflammatory functions of neutrophils. First,
we analyzed the phosphorylation state of secreted SI00A8/
A9 and the mechanism by which the protein complex is
released into the extracellular space. Our results show that
S100A9 is secreted under a phosphorylated form within
the SI00A8/A9 complex and this release is highly corre-
lated to NETosis. Next, we investigated the inflammatory
response of neutrophil-like dHL-60 cells when stimulated
with the phosphorylated and non-phosphorylated form of
S100A8/A9. Our results indicate that only the phosphoryl-
ated form of S100A8/A9 increases the expression and se-
cretion of various cytokines (e.g. TNFa, CCL4, CXCLS).
Using receptor-neutralizing antibodies, we provide evi-
dence that SIO0A8/A9-P is inducing cytokine secretion
through TLR4 signaling. Finally, we investigated the



ABSTRACTS

WILEY-L2

post-transcriptional response induced by S100A8/A9-P
stimulation. Using miRNA-sequencing on S100A8/A9-P
stimulated dHL-60 cells, we identified an upregulation of
miR-146a-5p, miR-146b-5p and miR-155-5p expression.
Since these three microRNAs have previously been de-
scribed to regulate TLR4 signaling at various levels, we
investigated their influence on the inflammatory response
mediated by SIO0A8/A9-P. Stable overexpression of miR-
146a-5p and miR-155-5p in dHL-60 cells resulted in the
reduced S100A8/A9-P-mediated secretion of cytokines
through the inhibition of key players in the TLR4 signaling
pathways. To summarize, our results give new insight into
the pro-inflammatory functions induced by S100A8/A9-P
in neutrophils and reveal the potential of the phosphoryl-
ated protein complex as a major regulator of inflammation
in chronic inflammatory diseases.

P076-F | Lifelong exercise practice and
inflammaging: master athletes cytokine response to
acute exercise

Ana Maria Teixeira'; Luciele Minuzzi'; Matheus Uba-Chupell;
Fatima Rosado'; Lufs Rama'
IResearch Center on Sport and Physical Activity, Faculty of Sport

Sciences and Physical Education, University of Coimbra, Coimbra,
Portugal

Background: Aging is often associated with inflammaging,
a low-grade pro-inflammatory state that represents a signifi-
cant risk factor for numerous diseases. On the other hand,
exercise has been shown to exert an anti-inflammatory effect
and could be an efficient counter-measure to either prevent
or delay the onset of chronic diseases associated with inflam-
maging. In this context, master athletes with a lifelong prac-
tice of regular exercise training represent a unique model to
study aging in the context of optimized behavior regarding
active aging. This study analyzed the effects of aging and
lifelong training on several pro- and anti-inflammatory cy-
tokines, and the impact of acute exercise on their expression.
Material and methods: Thirty-nine participants were allo-
cated into 3 groups: young (31.8 + 3.00 years), middle-aged
(54.2 + 5.9 years) and master athletes (53.1 + 8.8 years) that
performed a maximal incremental test on a cycle ergometer.
Blood samples were obtained before (Pre), 10 min post-
exercise (Post) and 1 hours post-exercise (Post 1 hours) and
cytokines quantified by ELISA. Effects of age, training and
age*training interaction were tested using two-way ANOVA,
with Bonferroni multiple comparison post hoc testing.

Results: Mean VO2max was similar for master athletes and
younger subjects and higher compared to the middle-aged
group. At baseline, master athletes showed higher concen-
trations of IL-1ra, IL-lalpha and IL-8, while the highest

values of IL-10 were observed in the younger group, with
the middle-aged group showing the lowest values. IL-1beta
increased following exercise in the younger, whereas IL-
1beta and IL-6 decreased in the master athletes 1 hours Post
(37.3%, 32.7% respectively) and IL-8 decreased in all groups.
The TNF-alpha/IL-10 ratio was higher at all moments for the
middle-aged group.

Conclusion: Lifelong training helps to maintain the balance
of pro- and anti-inflammatory cytokines, and IL-10 levels
close to those found in young adults.

Funding: FCT(UID/PTD/04213/2019) and CAPES/CNPQ
ref. 1417/13-4.

P077-F | Neutrophil extracellular traps
mediated by the cytokine midkine critically
promote cardiac inflammation in myocarditis
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Center, Wetzikon, Switzerland

Background: Myocarditis is a common cause of heart fail-
ure in young adults. While the role of the adaptive immune
system in myocarditis has been widely acknowledged, the
contribution of innate immunity and particularly neutrophils
remains incompletely understood.

Material and methods: Sections of endomyocardial bi-
opsies from patients with myocarditis or from mice after
induction of experimental autoimmune myocarditis (EAM)
were stained for neutrophil extracellular traps (NETS).
Cardiac inflammation was assessed in mice with EAM
after blocking NETs, the cytokine midkine (MK) or the
low-density lipoprotein receptor-related protein 1 (LRP1).



ABSTRACTS

* | wiLEY

Hoxb8-SCF cell-derived neutrophils (Hoxb8 cells) lacking
LRP1 were used to study the role of the MK-LRP1 axis
during neutrophil recruitment steps in microflow chambers
in vitro. NET formation of Hoxb8 cells was investigated in
the presence of MK.

Results: In this study, we identified NETs in the cardiac tis-
sue of patients and mice with myocarditis. Targeting NETs
during EAM substantially reduced cardiac inflammation.
Inhibition of the cytokine MK attenuated NET formation and
leukocyte infiltration, reduced fibrosis and preserved sys-
tolic function during EAM. Accordingly, blocking the MK
receptor LRP1 with the receptor-associated protein resulted
in diminished leukocyte infiltration during the acute phase
of the disease and may therefore point to a role of the MK-
LRP1 axis during EAM. In the inflamed cardiac tissue, MK
was expressed in the perivascular compartment suggesting
a direct contribution of MK to leukocyte recruitment. Using
LRP1-deficient Hoxb8 cells we demonstrated that LRP1
represents the central receptor in MK-mediated neutrophil
recruitment. Furthermore, MK triggered NET formation via
LRP1 in Hoxb8 cells.

Conclusion: In summary, NETs critically contribute to
the pathogenesis of myocarditis. In turn, MK drives car-
diac inflammation by promoting neutrophil trafficking and
NETosis. Thus, targeting MK or NETs may represent novel
therapeutic strategies for the treatment of myocarditis.
Funding sources: SFB914 (DFG), LMUexcellent (LMU
Munich), NIH.

P078-F | Neutrophil effector functions are not
impaired in duffy antigen receptor for chemokines
(DARC)-null black South Africans

Kewreshini Naidoo'; Ayanda Ngubanel; Pedzisai Gaza'; Amber
Moodleyz; Thumbi Ndung'ul’3’4’5; Christina Thobalqgal«ﬂ:l’6

IHPP, University of KwaZulu-Natal, Durban, South Africa; 2Females
Rising through Education, Support and Health (FRESH), Durban,
South Africa; ‘?Africa Health Research Institute (AHRI), University

of KwaZulu-Natal, Durban, South Africa; 4Ragon Institute of
Massachusetts General Hospital, Massachusetts Institute of Technology
and Harvard University, Cambridge, USA; ’Max Planck Institute for
Infection Biology, Berlin, Germany; 6University of the Witwatersrand,
School of Pathology, National Institute for Communicable Diseases,
Johannesburg, South Africa

Background: Neutrophil deficiency and/or dysfunction
are associated with recurrent infections. The Duffy Antigen
Receptor for Chemokines (DARC)-null genotype is predomi-
nant in African ancestry populations and is the major genetic
determinant of benign ethnic neutropenia. DARC-null linked
neutropenia is associated with an increased risk of HIV-1

acquisition and mother-to-child transmission. However, the
impact of the DARC-null trait on HIV disease progression re-
mains controversial. While the DARC-null genotype is associ-
ated with lower absolute neutrophil counts (ANCs), the effects
of the polymorphism on neutrophil functions is unknown.
Methods: The impact of the DARC-null trait and lower
ANC:s on key neutrophil functions (proteolytic activity in
the phagosome, reactive oxygen species (ROS) and neutro-
phil extracellular trap (NET) production) were assessed in
20 HIV negative and 22 HIV-1 chronically infected black
South Africans. Proteolytic activity was measured by flow
cytometry following FcR-mediated uptake of IgG opsonised
beads. PMA activated neutrophils were measured for ROS
production by chemi-luminesce and visualised by fluo-
rescent microscopy for NET formation. Participants were
genotyped for DARC using TagMan allelic discrimination
assays and ANCs were measured by full blood count.
Results and conclusion: The DARC-null polymorphism
was highly prevalent in our cohort (69%) and was strongly
associated with lower ANCs in uninfected (P = 0.0007) and
HIV-1 infected (P = 0.03) subjects. Enhanced phagosome
proteolytic activity was observed in the absence of DARC
at 10 minutes (P =0.05 and P =0.009) and 60 minutes
(P =0.05 and P =0.07) in uninfected and HIV-1 infected
subjects respectively. ROS was unaffected by DARC trait
irrespective of HIV status and the formation of NETs were
only reduced in neutrophils from DARC-null HIV-1 infected
individuals (P = 0.04) following prolonged stimulation. The
data indicates differential neutrophil function in the absence
of DARC that may be moderately modulated by HIV-1 infec-
tion. Overall the data suggests that the DARC-null trait is not
deleterious to neutrophil functions in African populations.

P079-F |
1a interacting proteins critical for neutrophil
trafficking in innate immunity

Identification of novel coronin

Daniela Begandtl; Robert Pickl; Melanie Salvermoserl; Bettina
Schmid®?; Barbara Walzog1

"Walter Brendel Centre of Experimental Medicine, University Hospital,
and Institute of Cardiovascular Physiology and Pathophysiology,
Biomedical Center, Ludwig-Maximilians-Universitdt Miinchen, Planegg-
Martinsried, Germany; ’German Center for Neurodegenerative Diseases
(DZNE), Munich, Germany; SMunich Cluster for Systems Neurology
(SyNergy), Munich, Germany

Background: During acute inflammation, neutrophils are
recruited to sites of lesion by a tightly controlled multistep
cascade, which critically relies on the spatiotemporal regu-
lation of B2 integrins (CD11/CD18). Recently, we identified
coronin 1A (CorolA) as a novel regulator of P2 integrins
that interacts with the cytoplasmic tail of CDI18 and is
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crucial for induction of neutrophil adhesion and postadhe-
sion events. To decipher the underlying signaling pathway,
we aimed at the identification of Corol A interacting signal-
ing partners and their role in neutrophil trafficking using the
zebrafish model.

Material and methods: Co-immunoprecipitation was per-
formed using neutrophil-like differentiated HL-60 cells
stably expressing Corol A-EGFP with the GFP—nanotrap®
technique followed by mass spectrometry conducted in coop-
eration with Axel Imhof (Protein Analysis Unit, Biomedical
Center, LMU, Munich). Co-immunoprecipitation experi-
ments were performed with adherent cells upon exposure to
immobilized fibrinogen in the presence of Mn*" or in sus-
pended cells, which were left unstimulated for control.
Results: In a screen for novel CorolA interacting partners,
we identified different candidate proteins involved in sign-
aling or regulation of the actin cytoskeleton. A total of 22
proteins specifically interacted with Corol A only in adherent
cells, 30 proteins interacted only under unstimulated condi-
tions and 43 proteins in adherent as well as suspended cells
independent of P2 integrin engagement. Proteins of interest
are analyzed for their role in neutrophil function in vivo using
the zebrafish line Tg(lysC:DsRed;flila:EGFP) with DsRed-
labeled neutrophils and EGFP-labeled endothelial cells.
Inflammation was induced by transection of the caudal fin
fold. Three hours post wounding, neutrophils recruited to the
wound were quantified by conventional light microscopy and
migration velocity was measured using spinning-disk confo-
cal microscopy.

Conclusions: The identification and characterization of novel
Corol A interacting proteins will provide a deeper under-
standing of neutrophil recruitment during innate immunity.
Funding sources: SFB914/A02.

P080-F |
and inflammatory responses via the inactivation
of STAT and ERK signaling pathway in murine
macrophages

Natural pseurotins inhibit proliferation

Ondrej Vasicek'; Daniela Rubanova’; Lukas Kubala®
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University, Brno, Czech Republic; 3International Clinical Research
Center - Centre of Biomolecular and Cellular Engineering, St. Anne's
University Hospital, Brno, Czech Republic

Background: One of the bioactive natural compounds with
high potential as pharmaceutical agents is pseurotin fam-
ily. Pseurotins are a class of structurally unique yet under-
explored bioactive natural products. Natural pseurotins are
a secondary metabolite produced by many species of fungi,

mainly by Aspergillus sp. During the pseurotin biosynthe-
sis, a large number of closely related bioactive compounds,
such as pseurotin D or synerazol are also formed. Natural
pseurotins have antimicrobial and antiparasitic activity.
Interestingly, a few studies suggested effects of pseurotins in
eukaryotes, such as antiangiogenic activity.

Material and methods: Unstimulated and LPS-stimulated
RAW264.7 macrophages were used for experiments. The ef-
fect of pseurotins on viability and cytotoxicity were measured
by total amount of protein, LDH and MTT assay. Apoptosis
were measured by caspase 3 and 8 activity. We measured
mitochondrial respiration and glycolysis by Agilent Seahorse
analyser. Phosphorylation of STAT and MAPK proteins and
expression of cyclins were determined by Western blot.
Results: Natural pseurotins significantly inhibit metabolic
activity and proliferation at the level of cyclins expression.
Moreover, pseurotins affected LPS-activated macrophages.
Significantly inhibited the NO production and IL-6 secretion
in dose-dependent manner. On the other hand, TNF-a secre-
tion did not affect by pseurotins. These results correlate with
the results of known STAT inhibitors.

Conclusion: It can be concluded that natural pseurotins are
able to inhibit proliferation, reduce oxidative stress, inhibit
production of pro-inflammatory cytokines, NO and are able
to modulate immune response. Therefore, they could repre-
sent a new group of drugs for therapeutic treatment associ-
ated with macrophages diseases.

Funding: The study was supported by the GACR of the
Czech Republic (17-18858S).

P081-F | Lc3-associated phagocytosis provides
an intracellular niche for Staphylococcus aureus in
neutrophils

Tomasz Prajsnar’; Stephen Renshaw'; Annemarie Meijer”

"The University of Sheffield, Sheffield, United Kingdom; ’Leiden
University, Leiden, The Netherlands

Background: Staphylococcus aureus is a major human path-
ogen capable of causing multiple pathologies ranging from
cutaneous lesions to life-threatening sepsis. Although neu-
trophils have been shown to play a role in immunity against
S. aureus, recent evidence suggests that neutrophils can
provide an intracellular niche for staphylococcal dissemina-
tion. However, the mechanism of neutrophil subversion by
intracellular staphylococci remains unknown. Targeting of
intracellular pathogens by autophagy is recognised as an im-
portant component of host immunity, but whether autophagy
is beneficial or detrimental to S. aureus-infected host remains
controversial.
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Materials and methods: Using a zebrafish model of staphy-
lococcal infection accompanied by imaging of transgenic
zebrafish, we explore the autophagic response to S. aureus
within professional phagocytes.

Results and conclusion: We show that S. aureus becomes
internalised by macrophages and neutrophils and is rapidly
decorated by the autophagy marker Lc3. Upon phagocytosis
by neutrophils, Lc3 positive, non-acidified spacious phago-
somes are formed. This response is dependent on phagosomal
NADPH oxidase (NOX2) as both p22phox knockdown and
DPI treatment inhibited the Lc3 decoration of the phagosomes.
Importantly, the inhibition of NOX2 diverted neutrophil S. au-
reus processing into tight acidified vesicles, which resulted in
increased host resistance to the infection. Interestingly, intra-
cellular bacteria within neutrophils were also tagged p62-GFP
fusion protein, supposedly marking selective autophagy, with
loss of p62 detrimental to the infected host.

Taken together, we have shown that intracellular handling of
S. aureus by neutrophils is best explained by Lc3-associated
phagocytosis (LAP), which appears to provide an intracel-
lular niche for bacterial pathogenesis while the selective
autophagy adaptor p62 is host-protective. Additionally, the
observed antagonistic role of the autophagic machinery in
S. aureus -infected neutrophils may explain the conflicting
reports relating to anti-staphylococcal autophagy and provide
new insights for therapeutic strategies against antimicrobial
resistant staphylococci.

Funding sources: European Commission - Marie Curie
Fellowship. Medical Research Council (United Kingdom)

P082-F |
characteristics of insoluble immune complexes in

Exploring the pro-resolving

the context of neutrophil functions in humans

Utsa Karmakarl; Julia Chul; Sonja Vermeren'

lUniversity of Edinburgh, Edinburgh, United Kingdom

Background: Immune complexes (ICs) are antigen-
antibody aggregates that can activate neutrophils and in-
duce a range of functions such as phagocytosis, generation
of reactive oxygen species (ROS), production of cytokines
and release of inflammatory mediators. Three types of ICs
can be present in inflammatory conditions in the human
body, soluble ICs, insoluble immune complexes (iIC) and
immobilised ICs.

Phagocytosis-induced cell death (PICD) is a well-established
phenomenon where internalisation of pathogens induces neu-
trophil apoptosis, promoting the resolution of inflammation.
Our previous findings showed that iICs induce neutrophil

apoptosis via a non-canonical pathway; hence we investi-
gated whether iIC-induced neutrophil apoptosis is a form of
PICD.

Material and methods: Freshly isolated neutrophils from
healthy donor blood were stimulated with iICs or particles
(IgG-opsonised zymosan or latex beads). (i) Induction of ap-
optosis was assessed at different time-points (0, 3, 6, 9, 12
and 24 hours) by flow cytometry and morphological analysis.
(i1) Immunofluorescence was used to investigate internalisa-
tion of ingested particles. (iii) IgG degradation of internalised
ilCs and latex beads was analysed by Western Blot.

Results and conclusions: We show that (a) ilCs and zy-
mosan induce neutrophil apoptosis but IgG-opsonised latex
beads do not. (b) Internalisation of beads and iICs depends
on different signalling pathways and regulators, and the rate
of internalisation is different. (c) Both internalisation events
trigger IgG degradation. Chloroquine, an endocytosis block-
ing agent, prevents iIC degradation but not the degradation of
IgG from latex beads.

iIC-induced neutrophil cell death and PICD are mechanistically
distinct. Internalisation and degradation of ilCs and opsonised
latex beads are regulated by separate signalling pathways. ilC-
induced neutrophil apoptosis might play a major role in the
resolution of inflammation in autoimmune diseases.

Funding sources: Arthritis Research UK, Edinburgh Global
Research Scholarship.

P083-F | Resolvins in human acute heart failure

Marta Reina-Coutol’z; Jodo Pedro Bessal; Marisa Oliveira-Santosl;
Paula Serrdo'; Joana Afonso'; Roberto Roncon-AlbuquerqueZ; José
Artur Paiva®; Anténio Albino-Teixeira'; Teresa Sousa’
IPharmacology Department - Oporto Medical School, Porto, Portugal;

’Intensive Care Medicine Department - Centro Hospitalar Sdo Jodo,
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Background: Resolvins (Rvs) are inflammation resolving
mediators that appear to attenuate cardiac and endothelial
dysfunction in experimental studies, but were never explored
in human acute heart failure (AHF). Thus, we aimed to evalu-
ate Rvs, as well as their correlation with biomarkers of car-
diac and endothelial injury/dysfunction, proinflammatory/
redox status and prognostic scores in human AHF.

Material and methods: Patients with diagnosis of AHF
(n = 10) and cardiogenic shock (CS) (n =9) were included
and blood samples were collected at days 1-2 (admission),
days 3-4 and days 5-7. Blood donors were used as con-
trols (n=10). RvDl, RvEl, endocan, myeloperoxidase
(MPO) and nitrotyrosine were measured with ELISA Kkits.
C-reactive protein (CRP), B-type natriuretic peptide (BNP),
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high-sensitivity troponin I (hs- trop I), APACHE II and SAPS
I scores were also evaluated.

Results: At admission, RvD1 was significantly lower
in CS than in AHF (CS vs AHF, P = 0.024; controls vs
AHF or CS, P =ns). RvEl was higher in AHF and CS
but was only significantly different in CS (controls vs CS,
P =0.0041; controls vs AHF or AHF vs CS, P = ns). Both
endocan and MPO were higher in AHF and CS groups at
admission (P < 0.05 or P < 0.001 vs controls). There were
no significant differences in the studied parameters when
comparing all time points. Within patients, we observed
significant correlations for RvD1 with endocan (r = —0.38,
P =0.009) or SAPS II (r = —0.50, P = 0.029), RvE1 with
CRP (r=0.30, P =0.047) or MPO (r = 0.29, P = 0.048),
endocan with BNP (r=0.51, P =0.006), nitrotyrosine
with CRP (r=0.41, P =0.006) or hs-trop I (r=0.52,
P <0.001) or MPO (r=0.80, P<0.001) and MPO
with CRP (r=0.46, P =0.002) or hs-trop I (r=0.37,
P =0.018).

Conclusions: RVE1 increases with clinical’/hemodynamical
severity in CS, being associated with proinflammatory status.
RvD1 appears to be exhausted/inactivated in worse clinical
scenarios in AHF spectra, being probably a protective media-
tor. [Funded by FCT/FEDER (COMPETE, Portugal 2020),
PTDC/MEC-CAR/32188/2017].

P084-F | The role of augmenting material
in Staphylococcus aureus interaction with
macrophages

Josie Gibson; Charlotte Jeffery; Stephen Renshaw; Simon Foster
The University of Sheffield, Sheffield, United Kingdom

Background: S. aureus lives within the polymicrobial mi-
crobiome and emerges from this to cause a wide range of
serious human infections. We have recently found that co-
infection with human skin commensals or even isolated cell
walls (peptidoglycan), can augment S. aureus infection, lead-
ing to increased disease severity in murine models of infec-
tion (Boldock et al., 2018). During systemic infection in the
mouse the macrophages, specifically Kupffer cells, are a pri-
mary line of defence. Augmentation occurs within Kupffer
cells in an NADPH oxidase dependent manner, leading to a
reduction in reactive oxygen species (ROS), increased patho-
gen survival and subsequent proliferation that leads to ab-
scess formation. We have also found that augmentation of
S. aureus survival in human monocyte derived macrophages
(MDMs) occurs by the addition of cell wall material.

Materials and Methods: Here we are using a combina-
tion of in vitro and in vivo assays to elucidate the molecular
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mechanisms that underpin the augmentation phenomenon.
Bacterial cell killing assays in vitro have begun to establish
how the augmenting material is able to protect S. aureus from
the bactericidal effects of phagocyte offensive mechanisms.
This is being correlated with how augmentation occurs in
human MDMs. We have developed a time-lapse microscopy
approach to study bacteria-phagocyte interactions from the
individual bacterium to phagocyte population level, within
an individual experiment.

Results and conclusions: This time-lapse imaging allows
rare events within a population, such as abscess formation, to
be monitored and to be correlated with the fate of individual
bacteria. Our studies shed new light on how an opportunist
pathogen such as S. aureus can initiate disease, from within a
polymicrobial environment and highlights new potential av-
enues to reduce the burden of infection, with such important
consequences for human health.

Funding sources: MRC.

P085-F |
mediated neutrophil migration in acute gouty
arthritis during renal failure

Soluble uric acid impairs p2 integrin-
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Background: Hyperuricemia (HU), defined by elevated
serum uric acid (UA) levels, is strongly associated with gouty
arthritis. Gouty arthritis is triggered by the formation of mon-
osodium urate (MSU) crystals leading to an acute inflam-
matory response. Despite profound HU, only a minority of
patients with advanced chronic kidney disease (CKD) experi-
ence gout attacks, but why? We speculated that soluble UA
(sUA) might exert immunomodulatory effects during sterile
inflammation induced by MSU.

Methods: Alb-creERT2/Glut9lox/lox (ki/ki) or Alb-
creERT2/Glut9lox/lox without active cre (4+/4) mice were
injected with tamoxifen and placed on a chow or high-fat diet
with inosine. To induce gout, MSU crystals were injected
either into air pouches or cremaster muscles. Rolling flux
fraction, leukocyte adhesion were analyzed and extravasated
leukocytes counted.

Neutrophils isolated from healthy individuals were pre-
incubated with or without sUA prior to stimulation with



» | wiLEY

ABSTRACTS

CXCLS. The expression of LFA-1, MAC-1 and mAB24
were quantified by flow cytometry. Transwell migration as-
says were carried out with neutrophils from healthy individu-
als and CKD patients.

Results: Ki/ki mice on chow diet with inosine developed
HU, whereas ki/ki mice on a high-fat diet with inosine devel-
oped HU and CKD. Intravital microscopy revealed that HU
with or without CKD increased leukocyte rolling velocity,
but reduced leukocyte adhesion and extravasation towards
MSU crystal-induced inflammation.

In blood neutrophils isolated from healthy individuals,
sUA significantly reduced the expression of LFA-1 and
MAC-1 compared to CXCLS8-stimulated neutrophils alone.
sUA diminished P2 integrin activation and hence impaired
neutrophil migration towards CXCLS8. An impaired migra-
tory capability was also observed in neutrophils from CKD
patients.

Conclusion: HU suppresses sterile inflammation by mod-
ulating neutrophil migration. This mechanism might be
responsible for the unexpected low prevalence of gouty ar-
thritis despite persistent HU in CKD patients.

Funding: This work was supported by grants from the DFG
to St.S, H.-J.A and M.Sp, and the LMUexcellent to St.S.

P086-F | CRP induces NETosis in heart failure
patients with or without diabetes
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Aims: C reactive protein (CRP) is recognized as a bio-
marker of chronic, low-grade inflammation associated to
vascular disorders. Lately, the role of neutrophils and neu-
trophil extracellular traps (NETs) have been investigated
as a potential source of chronic inflammation, oblitera-
tion of small blood vessels and formation of atheroscle-
rotic plaque. The primary objective of this study was to
investigate NETs as a marker of inflammation in patients
with symptomatic heart failure (HF) with or without type
2 diabetes mellitus (T2DM). The secondary objective was
to examine the correlation between NETs and CRP in these
patients.

Methods and results: We performed a small non-
interventional study including patients with HF+T2DM,
T2DM and healthy controls (HC) group. Serum contents

of NETs and other inflammatory markers were measured
by ELISA. The release of NETs (NETosis) in vitro by the
neutrophils under various stimuli was measured by confo-
cal microscopy. The levels of NETs in the serum of HF pa-
tients were significantly higher as compared to HC (106%
increase; P = 0.014). Serum CRP concentrations were signif-
icantly increased in all 3 groups of patients (HF, T2DM and
HF+T2DM) as compared to HC (P < 0.03), and a positive
correlation was observed between serum CRP and NETs lev-
els (P = 0.03). Neutrophils from HF and HF+T2DM patients
underwent in vitro NETSs release faster than T2DM and HC
groups (P < 0.04) without any stimuli. Under in vitro condi-
tions, serum collected from patients with HF and HF+T2DM
induced NETosis in healthy neutrophils significantly higher
(P £0.017) than serum from HC and T2DM donors. By
serum CRP depletion of HF and HF+T2DM, this effect
was abolished. We confirmed in vitro that CRP induces a
concentration-dependent NET's synthesis.

Conclusion: This study proposes a mechanism by which
CRP increases the risk of future cardiovascular events, and
supports mounting evidences on the role of neutrophils in
chronic low-grade inflammation associated to heart failure.

P087-F | Norbin, a GPCR-adaptor protein
and regulator of Prex1, suppresses neutrophil-
dependent immunity

Chiara Pantarellil; Dingxin Panl; Anne-Katrien Starkl; Heidi
Welch'

'Babraham Institute, Cambridge, United Kingdom

Background: P-Rex family Rac-GEFs are important activa-
tors of the small G protein Rac, regulating cell shape, mi-
gration, ROS formation, gene expression and cell growth.
Neutrophils have a wide range of Rac-dependent responses,
including adhesion, chemotaxis, degranulation, phagocytosis
and ROS formation. Some neutrophil responses, especially
those elicited by GPCR signalling, are Prex1 regulated.

We identified a new regulator of Prex1, the neuronal GPCR
adaptor protein Norbin (Pan D.et al, 2016, JBC). This study
had revealed that Norbin can bind Prex1, stimulate its Rac-
GEF activity and promote its plasma membrane localization.
It showed furthermore that Norbin is expressed in neutrophils.
Material and methods: In order to assess the functional im-
portance of the Prex1/Norbin interaction in neutrophils, we
generated two new genetically-modified mouse strains: a
strain with a conditional Norbin deletion in myeloid cells and
a strain with combined Norbin and Prex1 deficiency.
Results: Unexpectedly, we found that isolated Norbin-
deficient neutrophils show increased adhesion and spreading,
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as well as increased ROS production upon stimulation of
GPCRs, and an increased ROS dependent capacity to kill
Staphylococcus aureus bacteria. Norbin deficiency provides
immunity against pulmonary infection with Streptococcus
pneumoniae, even in immune-deficient (Prex—/—) mice.
Under most conditions, Norbin deficiency overrides the func-
tional impairments caused by the Prex1 deficiency, whereas
some effects (e.g. cell spreading) were Prexl1-dependent.
Mechanistically, the Norbin-deficiency promotes GPCR-
dependent Racl and Rac?2 activity, independently of Prexl.
It also increased fMLP-stimulated Erk activity, whereas
other GPCR signalling pathways, such as p38Mapk, Jnk
and Akt, seemed unaffected, suggesting a degree of pathway
specificity.

Conclusion: These data indicate that the GPCR adaptor and
Prex1 regulator Norbin plays an important functional role
suppressing host defence functions of mouse neutrophils. A
subset of Norbin functions are Prex1 dependent, whereas oth-
ers seem to be regulated through control of GPCR trafficking.

P089-F | Tetrameric SI00A8/S100A9 alarmin is
a key regulator of cellular dynamics in monocytes

Thomas Vogll; Antonella Russo'; Lena Fischer—Riepel; Timo
Betzz; Johannes Roth!

!Institute of Immunology, University of Miinster, Miinster, Germany;
2Institute of Cell Biology, University of Miinster, Miinster, Germany

Phagocytes migrate to sites of inflammation in response to
pathogens or tissue damage. Regulatory mechanisms of cell
mechanics and dynamics during migration and inflammatory
activation of monocytes involve different signaling pathways
like changes in intracellular calcium concentration, activa-
tion of GTPases and protein kinases. These mechanisms are
amplified by endogenous alarmins released during cellular
stress or tissue damage. Heterodimeric S100A8/S100A9 is
the most abundant alarmin in many inflammatory processes.
S100A8/S100A9-dimers are the active form triggering TLR4
dependent pathways whereas their activity is abrogated by
calcium-induced tetramer formation.

We used Lifeact ER-Hoxb8 monocytes from wild-type
and S100A9 knockout mice to unravel the function of
these major calcium binding proteins for cellular dynam-
ics of monocytes. Analyzing S100A9 knockout cells,
which are also deficient for SIO0A8 on the protein level
we found major alterations in cytoskeletal dynamics and
morphology compared to controls. S100A9 knockout
monocytes showed faster basal migration rates, reduced
adhesion, lower traction forces and increased activation of
GTPases compared to wild-type monocytes. Surprisingly
after chemokine activation, only wild-type cells were able
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to respond with increased migratory activities, whereas
S100A9 knockout cells, already pre-activated under basal
conditions, remained unaffected. Substitution of extra-
cellular SIO0A8/A9 tetramers in SI00A9 knockout cells
reversed all effects leading to a phenotype similar to the
resting state of wild-type cells. Interestingly, these effects
are mediated by S100-tetramer interaction with CD69 and
not via TLR4. Thus our findings demonstrate for the first
time an important function of S100-tetramers which shift
the inflammatory activity of SIO0A8/S100A9 dimers to a
regulatory one on cellular dynamics of monocytes.

P090-F |
patients

Response to DNA by type 1 diabetes
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4Department of Pediatrics, 2nd Faculty of Medicine, Charles
University, University Hospital in Motol, Prague, Czech Republic,
Prague, Czech Republic

Background: Aberrant recognition of self-nucleic acids by
the innate immune system contributes to the pathology of
several autoimmune diseases. Even though microbial DNA
is recognized mostly by Toll like receptor 9 (TLRY), recent
evidence suggest contribution of other cytosolic sequence-
nonspecific DNA sensors in DNA recognition. In this study
we focused on sensing of microbial and host DNA in type 1
diabetes (T1D) patients.

Methods: Peripheral blood mononuclear cells (PBMCs) and
monocytes from paediatric long term treated patients with
T1D and healthy donors were stimulated with microbial
DNA or neutrophil extracellular traps (NETs). Production
of cytokines was measured by Flow Cytometry and multi-
plex bead assay. Internalization of microbial DNA and colo-
calization with STING was detected by image cytometry.
Furthermore, involvement of TBK1 kinase was investigated,
by detecting its phosphorylation with phosphoflow cytom-
etry or by using TBK1 inhibition assay.

Results: We show a prominent proinflammatory response
of T1D patient cells, especially monocytes, to microbial
DNA in comparison to controls. We further confirm that
monocytes bind and internalize DNA and release proin-
flammatory cytokines. Surprisingly, this production was
not affected by TLR9 blockade suggesting an involvement
of intracellular receptors in DNA recognition by monocytes.
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Furthermore, we detected that TBK1 and STING, two cru-
cial molecules in DNA sensors pathway, are involved in
CpG DNA sensing by T1D cells. As a model of host DNA,
we used NETs containing self-DNA. In our experimental
settings, NET-induced cytokine release was also not abol-
ished after TLR endosome blockade which suggests cyto-
solic sensing of NET-DNA and was also TBK1 dependent
similarly as by microbial DNA.

Conclusions: Here we show significant differences in DNA
sensing in a context of T1D patients. We demonstrate that
monocytes from T1D patients are able to sense microbes
and self- DNA and by signalling engage TBK1 and STING
molecules.

P091-F | P84 adaptor subunit reveals to be
essential to sustain PI3Kg function in mast cells

Ana Ricardo Da Costa Xavier; Matthias P. Wymann

Department of Biomedicine University of Basel, Basel, Switzerland

Background: Phosphoinositide 3-kinase gamma (PI3Ky) is
most abundant in cells of hematopoietic origin and it is a key
to the regulation of immune cell responses, playing a major
role in chronic inflammation and allergy. PI3KYy is composed
of p110y catalytic subunit and either p84 or p101 adaptor pro-
teins, however in mast cells it operates only as a p84-p110y
hetero-dimer. In mast cells, the complex synergizes with
IgE- and antigen- clustered FceRI receptor signaling and it is
required to achieve maximal degranulation. During this pro-
cess, PI3Ky is activated by ligands of heterotrimeric guanine
nucleotide-binding protein (G protein) -coupled receptors.
Methods: Gene-targeted bone marrow-derived mast cells
from PI3Ky, P84 and p101 mice were used to monitor IgE
and GPCRs-downstream signaling pathways and its activa-
tion, mast cell degranulation, cytokine release and migration.
Results: For the first time using a p84KO mouse model we
show in mast cells, that the adenosine/calcium-triggered
hyperactivation of the cell is completely abrogated in the
absence of the adaptor protein. Furthermore, signaling down-
stream of FceRI and GPCRs requires p84 presence for Akt/
PKB activation. Confirming previous results that the gamma
complex plays a major role downstream of the IgE-FceRI
signaling pathway. P110y catalytic subunit alone failed to
support IL-6 and TNF-a cytokine release from IgE/antigen-
and adenosine-stimulated mast cells. TNF-a downregulation/
depletion impairs IgE-induced mast cell recruitment, which
links tissue mast cell-derived cytokine release to endothe-
lial activation and mast cell recruitment. P84 was crucial for
mast cell chemokinesis, rendering the cells without the adap-
tor protein significantly unresponsive to IgE/antigen- and
GPCRs stimuli.

Conclusions: Our results demonstrate that in a mast cell
model, p84 adaptor protein is essential for p84-p110y com-
plex activation and that, p110y alone cannot sustain its func-
tion. Moreover, we anticipate that in vivo, p§4KO animals
will have impaired mast cell recruitment leading to protec-
tion against passive cutaneous anaphylaxis.

P092-F | Role of mannose-binding lectin in
neutrophil infiltration after traumatic brain injury
and brain ischemia

Jordi Pedragosal; Stefania Ippatiz; Domenico Mercurioz;
Maria-Grazia De Simoniz; Anna M. Planas'

!Institut d'Investigacions Biomeédiques de Barcelona (IIBB), Consejo
Superior de Investigaciones Cientificas (CSIC), Barcelona, Spain;
’IRCCS-Istituto di Ricerche Farmacologiche Mario Negri, Milano, Italy

Background: Traumatic Brain Injury (TBI) and stroke are
leading causes of death and permanent disability world-
wide. Following the primary damage, leukocyte infiltration
and the complement cascade are recognized as mechanisms
involved in secondary brain damage. It has been reported
that pharmacological targeting of mannose-binding lectin
(MBL), a protein of the lectin pathway of complement
activation, is protective in experimental models of acute
brain injury. Also, stroke patients carrying genetic MBL
deficiency present smaller infarctions and better clinical
outcomes. The aim of this study is to investigate the in-
volvement of the lectin pathway in the immune response
mediated by neutrophils in mouse models of TBI and
stroke.

Methods: Wild-type (wt) and MBL-deficient mice were
subjected to controlled cortical impact as a model of TBI or
permanent middle cerebral occlusion (pMCAo) as a model
of stroke. Cryostat brain sections were obtained and specific
staining for neutrophils was carried out at different time
points, i.e. 1 (n =3),4 (n = 3) and 15 (n = 3) days after TBI
or 1 (n=3) and 4 (n =4) days after pMCAo. We studied
neutrophil infiltration and regional location by confocal mi-
croscopy, and investigated signs of formation of neutrophil
extracellular traps (NETs) by assessing histone 3 citrullina-
tion and chromatin decondensation. Cell quantification was
carried out in different brain regions (cortex, hippocampus
and ventricle).

Results: Both TBI and pMCAo caused neutrophil infiltra-
tion. We also detected signs of NETosis in brain infiltrating
neutrophils of wt and MBL-deficient mice. Compared to
wt mice, MBL-deficient mice showed a reduced number of
Ly6G+ neutrophils in the hippocampus and ventricle 4 days
after TBI.
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Conclusion: These preliminary results suggest that MBL
participates in secondary neutrophil accumulation in the
brain lesion. The putative participation of MBL in neutrophil
activation and NET formation is under investigation.
Funding sources: Supported by ERA-NET JTC-2016:
LEAP project (PCIN-2017-035).
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in neutrophil recognition by microglia for
phagocytosis
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Neutrophil Gas6 protein is involved

"IIBB-CSIC (The Spanish National Research Council), Barcelona, Spain;
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Background: Ischemic stroke induces a strong inflamma-
tory response in the brain involving leukocyte infiltration.
Microglia, the resident innate immune cells of the central
nervous system, phagocytose infiltrating neutrophils! 2.
However, the signals involved in neutrophil recognition are
not well-known. The objective of this study was to investi-
gate the involvement of the “eat-me” signal Gasb6 in the en-
gulfment of neutrophils by microglia.

Methods: We used wild type (wt) mice, Gas6—/— mice,
and DsRed reporter mice. We isolated microglia from the
adult mouse brain and maintained the cells in culture for
7 days. We then exposed Gas6+/+ or Gas6—/— microglia to
Gas6+/+ or Gas6—/— bone marrow-derived neutrophils and
studied the cells with multiposition time-lapse microscopy
for 10-14 hours. Cultures of Gas6+/+ and Gas6—/— cells
were run in parallel in n = 3 independent experiments with
2 replicates per genotype in each experiment. We quantified
events by cell tracking with ImageJ.

Results: Compared to Gas6+/+ neutrophils, phagocytosis
of Gas6—/— neutrophils by either Gas6+/+ or Gas6—/— mi-
croglia was reduced (40%) regardless of microglia genotype
(two-way ANOVA by neutrophil genotype and microglia
genotype, neutrophil genotype P < 0.0001). We also ob-
served signs of neutrophil NETosis, i.e. apparent restruc-
turation of the nucleus, clear expulsion of the intracellular
content, increase in cell size, and loss of fluorescence, likely
due to enzymatic degradation. We estimated that approxi-
mately 10% of neutrophils suffered NETosis. At this point
cells looked empty, devoid of cellular organelles and lacked
DNA. These structures remained in the culture, but we ob-
served that some of them (15%) were eventually engulfed by
microglia.

Conclusion: Microglia recognize and phagocyte neutro-
phils, including neutrophils that have undergone NETosis.

WILEY-L2

Neutrophil Gas6 expression mediates neutrophil recognition
by microglia for phagocytosis.

References: 1. NeumannlJetal.(2008)J. Neurosci.28:5965-75.
2. Otxoa-de-Amezaga et al. (2019) Acta Neuropathol.
137:321-41.

Supported by MINECO (SAF2017-87459-R). AOdA has an
FPI fellowship.
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Rickettsia trigger differential metabolic signatures
in macrophage-like cells
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]Centerfor Neuroscience and Cell Biology, Coimbra, Portugal,
Cantanhede, Portugal; 21nslitulef0r Interdisciplinary Research,
University of Coimbra, Portugal; *Vector Borne Disease Laboratories,
Department of Pathobiological Sciences, LSU School of Veterinary
Medicine, Baton Rouge, USA; ‘PhD Programme in Experimental
Biology and Biomedicine, Center for Neuroscience and Cell Biology,
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Background: Reductive genome evolution in obligate
intracellular Rickettsia has resulted in the loss of many
metabolic pathways, which culminates with Rickettsia spe-
cies being strictly dependent on host cells to survive and
proliferate. Several efforts have been made to identify host
and bacterial determinants that allow bacteria to prolifer-
ate inside host cells. We recently reported a differential
tropism of pathogenic and non-pathogenic Rickettsia in
macrophage-like cells, further strengthening the complex-
ity of host-rickettsiae interactions and raising questions on
how pathogenic Rickettsia manipulate host pathways to
their advantage.

Materials and methods: To further understand this, we have
herein employed a quantitative high-throughput proteomics
approach (SWATH-MS) to profile alterations in THP-1 mac-
rophages infected with R. conorii (pathogenic) and R. mon-
tanensis (non-pathogenic).

Results: R. conorii substantially reprograms several host
metabolic pathways, modulating host cells to a niche appar-
ently more adapted to its metabolic needs. R. conorii specif-
ically induced the accumulation of several enzymes of the
tricarboxylic acid cycle, oxidative phosphorylation, fatty
acid beta-oxidation and glutaminolysis, as well as of sev-
eral inner and outer membrane mitochondrial transporters.
Conclusions: Overall, our proteomic profiling of rickettsiae-
macrophage interaction anticipates a profound metabolic re-
writing of macrophages by the pathogen R. conorii towards a
metabolic signature of an M2-like, anti-inflammatory activa-
tion program. This may allow bacteria to obtain the building
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blocks necessary for replication and, simultaneously, assure
the energetic demands of the host cell. This work adds fur-
ther knowledge on pathogenicity requirements in rickettsiae
and, as excitingly, may help to decipher the still missing
ingredients for the design of an axenic culture medium for
Rickettsia.

Funding: In part by NIH Award Number AI072606
(JIM). FCT PhD grant SFRH/BD/96769/2013 (PC). In
part under projects: POCI-01-0145-FEDER-007440 and
POCI-01-0145-FEDER-029592 (IS); and POCI-01-0145-
FEDER-007440,  POCI-01-0145-FEDER-016428,  and
POCI-01-0145-FEDER-016795, RNEM under the contract
LISBOA-01-0145-FEDER-402-022125 (BM). FCT PhD
grant SFRH/BD/88419/2012 (CS).

P096-F | Epigenetic regulation of hibernation:
an endogenous switch for safe metabolic
suppression?

Marloes Oosterhof; Vera Reitsema; Jojanneke Bruintjes; Hjalmar
Bouma; Marianne Rots; Rob Henning

Umcg, Groningen, The Netherlands

Background: Ischemia-reperfusion injury after trauma or
transplantation is a field of expertise that is not fully under-
stood yet. Commonly organs are cooled to inefficiently de-
crease metabolism, leading to high oxidative stress. We are
using nature's own way of safe metabolic suppression in a
fascinating model: hibernating Syrian hamsters. This process
is very rapid and dynamic, which we hypothesize to be regu-
lated by epigenetic mechanisms.

Material and methods: Syrian hamsters were housed at an
ambient temperature of 21°C or 5°C to induce hibernation.
Animals were sacrificed in different phases of hibernation.
Livers were collected and snap frozen.

Global epigenetic changes were detected using LC/MS/MS
and immunoblot (histone modifications) and LUMA (DNA
methylation).

Whole-Genome Bisulfite Sequencing (WGBS) was per-
formed to identify differentially methylated regions (DMRs).
Highly differentially methylated genes were selected as
candidate genes for further analysis, e.g. expression meas-
urements (QRT-PCR). Consequently, epigenetic editing was
used to modulate expression of these genes in vitro.

Results: Global epigenetic differences were detected for sev-
eral histone lysines (acetylation of H3, H3K18 and H3K27)
throughout the hibernation cycle, whereas global methylation
remained stable. Interestingly, we were able to detect differ-
entially methylated regions using WGBS in specific genes,
leading to differential expression as measured with qRT-
PCR. To mimic safe metabolic suppression in hibernation

processes, we used epigenetic editing in vitro. Future experi-
ments will provide insight in downstream effects of these
modulations and aid to induce safe metabolic suppression.
Conclusion: During hibernation, epigenetic modifications
lead to differential expression of specific genes. These results
show a fascinating interplay between epigenetic regulation
and metabolism, which could lead to many possible drug tar-
gets for safe metabolic suppression. Using epigenetic editing,
we aim to mimic hibernation in many clinical applications
such as trauma and transplantation.

Funding sources: Graduate School of Medical Sciences
(GSMS, University of Groningen) and COST CM1406 sup-
ported networking activities (www.epichembio.eu).

P097-F | Physiologic and dietary determinants
of intestinal permeability. Presence of a leaky
colonic barrier in obese and possible protective
effect of Mediterranean diet and moderate extra-
virgin olive oil consumption

Domenica Maria Di Palol; Agostino Di Ciaulaz; Gabriella
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Coimbra, Portugal

Background: Recent studies suggest that intestinal permea-
bility (IP) is essential in maintaining gut-metabolic functions.
We aimed to discern the role of age, gender, obesity and diet
in modulating IP and “leaky gut”.

Material and methods: Degree of IP was quantified
by urinary recovery in 168 adults (M:F = 66:102; age:
45 + 1.5 years, range: 18-86), triple quadrupole mass-
spectrometry and HPLC (AB Analitica, Padua, Italy) of
probes with oral sucrose (SO, stomach-duodenum), lactu-
lose (LA) and mannitol (MA, small intestine), and sucralose
(SA, colon). BMIclassified body size (underweight-obesity).
Dietary habits and Mediterranean Diet adherence (MDA,
score 0-18) were registered. Liver steatosis was assessed by
ultrasonography (Noblus Hitachi, Japan; grade 0-3).
Results: [P was comparable in both sexes. Gastric and
IP were similar according to age, BMI and degree of
steatosis. IP increased with BMI and degree of steatosis
(P < 0.001), correlated inversely with age and was higher
in obese (1.41 +0.14%) than in overweight (1.14 + 0.07),
lean (1.05 + 0.04%) and underweight subjects (0.9 + 0.1%,
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P =0.008). Those with “sufficiently adequate” MDA (score
10-15) had lower IP (1.09 + 0.1) than those with “scarcely
adequate” MDA (score 5-9, 1.3 + 0.1%, P = 0.04). IP was in-
dependent of consumption of fruit, potatoes, dairy products,
nuts, legumes, fish, and white/red meat. Subjects consuming
extra-virgin olive oil (EVO) 1-2 times/day had lower IP and
degree of steatosis than those consuming EVO 3-4 times/
day (1.11 + 0.5% vs 1.63 + 0.8%, P = 0.005; 0.5 + 0.8% vs
1.6 +£ 0.8%, P < 0.001; respectively).

Conclusions: Colonic permeability decreases with age and
increases with BMI. Obese subjects display a leaky colonic
barrier with higher permeability at higher steatosis. IP is un-
related to fruit, potatoes, dairy products, nuts, legumes, fish,
and white/red meat consumption. Further studies will confirm
if MDA and moderate EVO consumption bring beneficial ef-
fects on colonic permeability, liver steatosis and obesity.
Funding source: EMM, HS and GDB are recipients of FOIE
GRAS Training Grant, a MSCA-H2020 ETN, number 722619.
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Serum levels of osteopontin predict
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Background: Bariatric surgery was shown to effectively im-
prove glycemic control in morbid obese subjects. However,
the molecular basis of this association are still elusive and
can act independently of weight loss. Here, we retrospec-
tively investigated the inflammatory molecule osteopontin
(OPN), as a potential predictor of type 2 diabetes mellitus
(T2DM) remission.

Material and methods: Baseline serum levels of OPN were
analyzed in 41 diabetic patients who underwent bariatric sur-
gery. Anthropometric measures, biochemical variables, in-
cluding insulin sensitivity (HOMAZ2 indexes), were assessed
at baseline, 1 and 3 years after surgery.

Results: At baseline, patients that experienced T2DM re-
mission had increased waist circumference, body weight
and BMI and higher serum OPN as compared to non-
remittent ones (Figure 1). Both patients with T2DM remis-
sion and non-remission improved lipid and glucose profiles.
Insulin resistance indexes were only improved in the T2DM

WILEY-L2"

remission group (Figure 2). In the overall cohort including
both T2DM remission and non-remittent patients, baseline
circulating levels of OPN significantly correlated with over-
time reduction of body weight and BMI, and improved insu-
lin sensitivity as well. However, only HOMA2-%S remained
independently associated with serum OPN in multivariate
linear regression analysis (B 0.227 [95% CI 0.067-0.387];
=0.831; P=0.010) (Figure 3). Baseline values of OPN
predicted 3-year T2DM remission independently of body
weight loss, improvement in BMI and duration of diabetes
(OR 1.046 (95% CI 1.004-1.090); P = 0.033) (Figure 4).
Conclusion: Although larger studies are needed to confirm
our preliminary results, pre-operative OPN serum levels
might be useful to predict 3-year T2DM remission inde-
pendently of weight loss in patients treated with bariatric
surgery.

P100-F | The protective effect of walnuts as
dietary fat source on the functionality of liver and
adipose tissue

Garyfallia Kapravelou1‘2; Montserrat Cofan"?; Amanda

Jiménez"*> ; Anonio-Jesus Amorl’2’3; Jesus Osadal’4’5; Iolanda

lazarol; Aleix Sala—Vilal'Z; Emilio Ortegal’z’3
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Molecular, Facultad de Veterinaria, Instituto de Investigacion Sanitaria
de Aragon-Universidad de Zaragoza, Zaragoza, Spain; ’Instituto
Agroalimentario de Aragon, CITA-Universidad de Zaragoza, Zaragoza,
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Background: Consumption of Western-type diet is related
to an increasing prevalence of cardiovascular and meta-
bolic diseases. Therefore, there is a growing interest towards
functional foods, such as walnuts. The aim of the project
was to evaluate the effect of dietary walnuts on liver and
adipose tissue morphology and functionality in an apoE-
knockout (apoE-/-) mice model of Western diet-induced
atherosclerosis.

Material and methods: Forty-five male apoE—/— were
fed three experimental diets (n = 15/group): a regular ro-
dent CHOW (10% of fat), a High Fat Diet (45% of energy
as fat), or walnut-enriched High Fat Diet (W-HFD), for
15 weeks. Food intake and body weight were recorded
weekly. At the end of the experimental period liver, vis-
ceral (VAT), subcutaneous (SAT) and brown (BAT) adi-
pose tissues were analysed.. Evaluation of Non Alcoholic
Fatty Liver Disease (NAFLD) and hypertrophy of adi-
pose tissue was performed in Hematoxylin-Eosin stained
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paraffin sections. Gene expression in adipose tissues was
determined by RT-PCR.

Results: No differences in food intake were observed. Body
weight of the animals fed W-HFD was greater than CHOW
(P > 0.05). In liver, both HFDs induced micro and macrove-
sicular changes and inflammation vs CHOW diet (P > 0.05).
However, mice on W-HFD had milder alterations than those
on HFD, although not significantly. In adipose tissue lower
hypertrophia and “whitening” of BAT were observed in
W-HFD group. Hypertrophy of SAT in these animals was
greater than the rest of the groups (all, P > 0.05). Finally, the
expression of the tested genes was differentially affected by
the inclusion of walnuts in the diet.

Conclusions: These results indicate that walnuts might pro-
tect adipose tissue from the pathological changes promoted
by a western type diet, improving the functionality of this
organ. These data reinforce existing evidence that identify
walnuts as a potentially cost-effective strategy to amelio-
rate metabolic diseases associated with inadequate dietary
patterns.

Funding: FIS Grant PI15/01014.
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Background: Helicobacter pylori (HP) chronic gastritis is
the most common bacterial infection worldwide, which may
cause peptic ulcer disease, gastric metaplasia, atrophic gastri-
tis, gastric cancer, and mucosa-associated MALT lymphoma.
In a “real-life” scenario in Italy, we assessed the association
between HP diagnosis (13-C Urea Breath-Test, UBT), smok-
ing habits, familial history of HP infection, and distinct thera-
peutic regimens.

Material and methods: In 2018, 632 subjects
(M:F = 242:390, 51 + 18.5 years) with suspected HP infec-
tion underwent UBT (Richen Europe Srl, Milan, Italy; 75 mg
13C urea) in a 3rd referral center in Southern Italy.

Results: Naive patients were 62% (n = 392), while 38%
(n = 240) underwent UBT re-evaluation after eradication
therapy. Smokers were 112 (17.7%). HP(+)ve subjects
were comparable (P = NS) between smokers (26/112,
23%) and non-smokers (122/520, 23%). Familial HP

history was positive in 228 subjects (36.1%). Prevalence
of HP(+)ve subjects was significantly greater when fa-
milial history was positive compared to subjects with
negative familial history (100/228, 43.9% vs 128/404,
31.7%; P =0.0022). In the 240 patients requiring ther-
apy, eradication rates [%] were greatly influenced by
prescription scenarios (i.e., family medicine or referral
center). Adopted regimens (Ist, 2nd line) were: 14-days
concomitant PPI+claritro+amoxi [98.3%]; quadruple
‘Pylera’ PPI+Bismuth sc+metronidazole+tetracycline
[93.8%]; 10-days sequential PPI+claritro+amoxi [88%];
7-days triple PPI+claritro+amoxi [63%]; 10-days
PPI+Levofloxacin+amoxy” (57.7%). Notably, 62% of
treated patients were unaware about the exact eradication
regimen (likely triple therapy, eradication in 64%, given
elsewhere).

Conclusions: In a referral center in Southern Italy, we ob-
serve that HP infection rate is slightly higher in subjects with
a positive familial history. Still, UBT is overprescribed (60-
70%), even in the presence of poorly HP-related symptoms
or even in asymptomatic subjects. Although noninvasive,
unnecessary tests lead to long waiting lists, and increased
expenditures. Highly discrepant therapeutic regimens cause
unsatisfactorily eradication rates, need for re-treatments,
alarmism among patients, and potential dangerous antibiotic
exposure.

P102-F | Bromocriptine decreases hepatic
steatosis by modulation of the dopamine signaling
in liver

Catia Barral; Ana Costal; Gabriela Tavaresl; Daniela Marquesl;

Tiago Rodrigues'; Joana Sacramento®; Bernardete Melo®; Raquel

Seigal; Silvia Vilares-Conde?; Paulo Matafome'

Unstitute of Physiology and Institute of Clinical and Biomedical
Investigation of Coimbra (iCBR), Faculty of Medicine, University of
Coimbra, Coimbra, Portugal; 2Centerfor the Study of Chronic Diseases
(CEDOC), NOVA Medical School, New University of Lisbon, Lisbon,
Portugal; 3Instituto Politécnico de Coimbra, Coimbra Health School
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Background: The D2 agonist Bromocriptine was approved
by the FDA to improve insulin sensitivity and Type 2 Diabetes
and may have beneficial effects in associated pathologies like
non-alcoholic fatty liver disease (NAFLD). Although the un-
derlying mechanisms remains unclear, Bromocriptine may
have a direct effect on various insulin-sensitive organs. This
study evaluated the improvement of insulin sensitivity and
reversion of hepatic steatosis in an animal model of obese
type 2 diabetes.
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Material and methods: Wistar (W) rats fed a normal diet
and non-obese type 2 diabetic Goto-Kakizaki (GK) rats were
divided into 4 groups: GK with normal diet, GK with obesity
induced by a high fat and sucrose diet, GK obese treated with
Bromocriptine 10 mg/kg/d for 30 days and obese GK treated
with vehicle. The glycemic and lipid profiles, insulin toler-
ance and insulin and dopamine signaling in liver were evalu-
ated at fasting and 1 hours after a mixed diet ingestion. In
addition, hematoxylin-eosin staining of liver was performed.
Results: Rats maintained on a fat diet revealed a worsening
of fasting glycemia, cholesterol and triglycerides, as well as
insulin tolerance, which were reverted with the administra-
tion of Bromocriptine. In the liver, there was an evident re-
duction of hepatic steatosis and increase of GLUT2 levels
in Bromocriptine-treated rats, suggesting an improvement of
glucose uptake and fatty acid metabolism, but no changes in
insulin signaling were observed. However, there was a post-
prandial increase in dopamine D1 receptor levels and a de-
crease of fasting and postprandial D2 levels.

Conclusions: Our results suggest that Bromocriptine acts
directly in the liver modulating dopamine signaling, which
is associated with an increase of GLUT2-mediated glu-
cose uptake and a reduction of hepatic steatosis. Although
further studies are still required, such results suggest that
Bromocriptine may be effective in reducing hepatic li-
potoxicity, which may have a positive impact on insulin
sensitivity.

P103-F | Treatment with osteocalcin, an
osteoblast-secreted hormone, ameliorates insulin
resistance and adipose tissue function in a lean
model of T2D
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Background: Primarily regarded as a dynamic scaffold,
increasing evidence demonstrates that bone is an endo-
crine organ that actively regulates metabolism. Osteoblast-
secreted osteocalcin on its uncarboxylated form (uOCN)
stimulates insulin secretion by the pancreas and enhances
insulin sensitivity in peripheral tissues. Thus, reduced
uOCN levels are associated to dysfunctional glucose metab-
olism and insulin resistance, linking bone to type 2 diabe-
tes (T2D). Our preliminary observations in Goto-Kakizaki
(GK) rats, a lean model of spontaneous T2D, shown reduced
uOCN levels compared to healthy animals. Therefore, this
study aimed to evaluate uOCN effects on insulin sensitivity,

and ultimately on the metabolic outcome of T2D, in both
GK rats and their control strain (Wistar-Han).

Material and methods: During 7 weeks, 12-week old male
diabetic and control animals were daily injected either utOCN
or vehicle (n = 10 animals/group), while their blood glucose
levels, body weight, and food intake were weekly monitored.
At the end of the treatment, intraperitoneal glucose tolerance
and insulin sensitivity tests were performed, and the area
under the curve (AUC) determined; blood samples and tis-
sues were collected for analyses.

Results: From 3-weeks of treatment, T2D animals receiving
uOCN had a 30% reduction in blood glucose levels compared to
vehicle (P = 0.03), while healthy animals showed no effects of
the treatment. Neither body weight nor food intake were altered
by uOCN administration, but treated T2D rats had lower amount
of visceral adipose tissue (P = 0.02). Their leptin-to-adiponectin
ratio, a marker of adipose tissue dysfunction and insulin resist-
ance, was also reduced (P = 0.002). Improved insulin sensitivity
in T2D treated group was further verified by AUC decrease on
insulin sensitivity tests (P = 0.02) and on HOMA-IR, namely
due to the reduction of plasmatic insulin levels.

Conclusion: Our results support the importance of uOCN as
an insulin-sensitizing hormone, and ultimately indicate the
potential of bone as a therapeutic target in T2D.

P104-F |
synthesis of saturated fatty acids than it does to
oleate in the liver

Fructose contributes more to the

John Jonesl; Joao Silvaz; Fatima Martinsz; Ivan Viegas3 ; Catia
Marquesl; Maria Paula Macedo®
!Center For Neurosciences, Coimbra, Portugal; 2CEDOC, UNL, Lisbon,

Portugal; 3Centerfor Functional Ecology, University of Coimbra,
Coimbra, Portugal

Background and aim: A high intake of fructose is strongly
associated with obesity and hepatic lipotoxicity. Lipotoxicity
is related to both the amount and type of fatty acid, with satu-
rated fatty acids (SFA) being considered to be more lipotoxic
than mono- or polyunsaturated fatty acids (MUFA, PUFA).
Since both SFA and MUFA can be synthesized via de novo
lipogenesis (DNL), our objective was to compare the con-
tribution of exogenous fructose, in the presence of an equal
amount of glucose, to the synthesis of SFA and oleate - the
principal MUFA species of hepatic triglyceride (TG). This
was achieved by 13C NMR isotopomer analysis of hepatic
TG of mice that had ingested 13C-glucose and 13C-fructose.
Material and methods: At the start of the dark period in a
12/12 hours dark/light cycle, 9 C57/BL6 mice (4M, 5F) fed
with standard chow were given an i.p. injection of 99.9%
2H20/0.9% NaCl to raise body water 2H-enrichment to ~4%.
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The drinking water was supplemented with 17.5% w/w unla-
beled glucose and 17.5% w/w fructose enriched to 20% with
[U-13C]fructose. Animals were allowed to feed naturally
overnight and then sacrificed at the end of the dark cycle.
Livers were freeze-clamped and triglycerides were extracted
and purified from other lipid species and analyzed by 13C
NMR.

Results: During overnight feeding, 4.6 + 0.4% of TG-SFA
was accounted by DNL from [U-13C]fructose compared to
only 2.8 + 0.3% of TG-oleate (P = 0.021 vs SFA).
Conclusion: DNL from fructose contributes more to the ap-
pearance of SFA than it does to oleate. Hence, in addition
to contributing additional hepatic fatty acids, it modifies
the overall fatty acid distribution towards a more lipotoxic
profile.

Funding support: Portuguese Science Foundation (FCT-
FEDER 02/SAICT/2017/028147; PTDC/CVT-NUT/2851/
2014).
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Transfer of 2H from glucose to fatty-
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Background and aim: Deuterated water (2H20) is used for
quantifying fatty-acid synthesis. A major uncertainty of this
method is that exchange of water hydrogens with those of
fatty acid precursors is incomplete. By monitoring transfer
of 2H from glucose into fatty-acid position-2 (2H originating
via malonyl-CoA), position-3 (2H originating via NADPH),
and methyl (2H originating via acetyl-CoA), the fraction of
fatty acid hydrogens derived from glucose (i.e. had not un-
dergone exchange with water) was estimated.

Material and methods: Nine adult male C57BL/6 mice fed
with standard chow were given overnight access to drinking
water containing 15 g/100 mL fructose and 15 g/100 mL glu-
cose enriched to 20% with [U-2H7]- and [U-13C6]glucose.
In the morning, liver triglycerides were isolated, purified and
subsequently analyzed by 13C and 2H NMR spectroscopy.
The 2H/13C-enrichment ratios in position-2, position-3 and
methyl of triglyceride fatty-acids was used to determine the
fraction of glucose hydrogens transferred into each site.
Results: The fraction of glucose 2H transferred into fatty-
acid position-2, position-3 and methyl was 7 + 2%, 23 + 6%
and 11 + 3%, respectively. Extrapolating these results to the
entire 31 hydrogens of palmitate indicates that only 23 + 2
out of 31 were derived from body water.

Conclusion: During lipogenesis, glucose 2H are transferred
at different fractional rates into different fatty-acid sites.
This information allows better modelling of lipid enrichment
from 2H20 and also provides insight on NADPH sources for
lipogenesis.

P106-F | Impact of added and naturally present
sugars of fruit juices on glycemic index and
glycation
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Background: High sugars consumption is related to the de-
velopment of chronic metabolic diseases, being beverages
one of sugars’ major dietary source. Nevertheless, little is
still known about the different impact of naturally present
fruit sugars and added sugars in beverages on oxidative
stress and advanced glycation end-products. In this project
our objective is to assess the different impact of commercial
fruit juices only with natural sugars with the same amount of
added sugars in a first step on the glycemic index and com-
plementary on oxidative and glycation

markers.

Methods: After a 6 hours fasting, 12-week old Wistar rats
were fed with 2, 3 or 4 mL of each juice or solution with the
same profile of sugars by gavage. Glycemia was measured
in the tail vein before and 15, 30, 45 and 60 minutes after
gavage.

Results: Wistar rats were fed with different juices’” volumes,
looking for a glycemic index peak, which was obtained for
4 mL. This is equivalent to around 3% of dairy caloric in-
gestion (red fruit, 3.17%; peach, 2.98%; orange, 2.86%;
pear, 3.23%) and 60 Kcal in humans (red fruit, 63.34Kcal;
peach, 59.63KCal; orange, 57.19KCal; pear, 64.6KCal),
being equivalent to the consumption of around 125 mL of
juice. Then juice consumption was compared with a sucrose,
glucose and fructose solution with the same sugar's profile
of each juice. Each of the fruit juices had a lower glycemic
index than the solution with added sugars, being the peach
juice the one with the bigger difference.

Conclusions: Such results demonstrate that added sugar in-
crease more the glycemic index than natural fruit sugars and
also that the fruit's composition has an action in the glyce-
mic index. Further impact will be demonstrated through the
evaluation of post-prandial levels of oxidative stress markers
and glycation.
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This study was supported by SUMOL+COMPAL
Marcas SA and FCT(Pest-C/SAU/UI3282/2011; SFRH/
BPD/104881/2014).

P107-F | Modulation of dopaminergic signaling
with Bromocriptine improves glucose and lipid
metabolism in white and brown adipose tissue of an
obese type 2 diabetic animal model
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Background: Dopamine is an important neurotransmitter
which actions are mediated through DIR and D2R receptor
family's activation. Its signaling machinery has been identified
in adipose tissue, suggesting a role in carbohydrate and lipid
metabolism regulation. Therefore, the modulation of dopamine
could constitute an important target for the treatment of obesity
and type 2 diabetes. Bromocriptine is a D2 dopamine receptor
agonist approved by the Food and Drug Administration for the
treatment of type 2 diabetes since it had shown positive impact
on glycemic control and insulin sensitivity. However, its pe-
ripheral actions on insulin sensitive tissues remain unclear. Our
main goal is to evaluate whether the modulation of peripheral
dopaminergic signaling improves glucose and fatty acid me-
tabolism in white and brown adipose tissues.

Methods: Obese type 2 diabetic Goto-Kakizaki rats were
treated with Bromocriptine for 4 weeks (10 mg/kg/d) and
the mechanisms of glucose and fatty acid metabolism have
been assessed after an overnight fasting and post-prandially
(1 hours after a mixed meal ingestion).

Results: Bromocriptine treatment significantly improved
glucose and lipid metabolic markers while increasing insulin
tolerance. Increased D1R expression after fasting in both tis-
sues was also observed after Bromocriptine treatment, which
wasn't observed pos-prandially. The activation of AMPK was
differentially induced in both tissues, being higher in white
adipose tissue after fasting. Moreover, GLUT4 expression
were increased, after fasting and sustained post-prandially
mostly in brown adipose tissue.

Conclusions: Bromocriptine treatment improves glucose
uptake and fasting lipid metabolism due to increased fatty
acid catabolism. These mechanisms are associated with im-
proved insulin sensitivity in white and brown adipose tissue,

WILEY-L2*

possibly through different regulation of dopaminergic sign-
aling through DIR during fasting and postprandial periods,
which leads to decreased lipotoxicity.

Funding: FCT (UID/NEU/04539/2013; SFRH/
BD/101172/2014;  SFRH/BPD/104881/2014 and PD/
BD/127822/2016), Portuguese Society for Diabetes and
Faculty of Medicine, University of Coimbra. Bromocriptine
was kindly provided by Generis®.
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Perivascular adipose tissue in obesity:
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Background: Obesity is a growing problem worldwide often
associated with increased risk of premature death, morbid-
ity, and mortality. Perivascular adipose tissue (PVAT), the
adipose tissue that surrounds most of the vasculature, has
emerged as an active component of the blood vessel wall
regulating vascular homeostasis. PVAT exerts an anticon-
tractile effect in response to various vasoconstrictor agonists,
and this is lost in obesity. The main goal of this study was to
investigate the effects of high-fat diet on PVAT and study
its impact on endothelial function of mesenteric arteries of
obese animal models.

Materials and methods: Four-month-old male Wistar (W)
rats were randomly divided in two subgroups: group 1) W
control group fed with standard diet (W8 m); group 2) W rats
fed with high fat diet for 4 months (WHF). Glucose, lipids
and adipokine concentrations were measured on blood sam-
ples. Contractility studies were performed using wire myo-
graphy on mesenteric arteries with and without PVAT and
functional endothelial-dependent and independent vasorelax-
ation was evaluated in the different groups. Oxidative stress
and inflammatory biomarkers were also evaluated in arter-
ies and PVAT of the different groups of rats. Changes in the
PVAT environment were assessed using immunofluorescent.
Results: High fat diet induced significantly increased body
weight, glucose at 2 hours and systemic levels of free fatty
acids, leptin and leptin/adiponectin ratio. It also significantly
reduced the efficacy of NO-dependent vasorelaxation in
mesenteric arteries accompanied by 2-fold increment in vas-
cular oxidative stress. In WHF group, PVAT significantly in-
creased the expression of pro-inflammatory chemokines (i.e
monocyte chemotactic protein-1/CCL2, RANTES/CCLS)
and adipokines (i.e leptin) compared to control W rats, prob-
ably important contributors of endothelial dysfunction.
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Conclusions: Inflammation in PVAT directly impacts vascu-
lar disease of the underlying artery, perhaps contributing to
the endothelial dysfunction underlying atherosclerosis.
Acknowledgments: PTDC/BIM-MET/4447/2014,COMPETE:
POCI-01-0145-FEDER-016784.
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The effects of second-generation
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Background and aims: Schizophrenia is a severe mental con-
dition affecting around 21 million people worldwide reducing
their life expectancy by 10-20 years due to high prevalence
of metabolic syndrome (MetS) and cardiovascular diseases.
Second generation antipsychotics (SGAs) induce MetS in 35-
48% patients, further increasing their risk of cardiovascular
complications. Individual SGAs induce MetS to a different
extent, e.g., while Olanzapine is a high-risk drug, Aripiprazole
is a metabolically neutral medication. The mechanisms under-
lying such side-effects are not fully elucidated. The aim of our
study was to investigate the direct effect of SGAs on human
subcutaneous adipose tissue metabolism as well as adipose tis-
sue inflammation, as a substantial component of MetS.
Materials and methods: Subcutaneous adipose tissue nee-
dle biopsies were obtained from 46 healthy SGA-free volun-
teers (13M, 33F; age: 20-76 years; BMI: 20.9-35.0 kg/mz).
Isolated adipocytes were pre-incubated without (control) or
with olanzapine (0.004-20 pmol/L) or aripiprazole (0.02-
100 pmol/L) for 30 min at 37°C. Then, basal and insulin-
stimulated D-[U-14C]-glucose uptake (n = 15) and basal
and isoproterenol-induced lipolysis (n = 6, w/wo 0.5 pmol/L
isoproterenol and 0.1-100 mU/mL insulin) were measured.
Same experiments and gene expression analysis were con-
ducted on adipose tissue that was incubated with mentioned
concentrations of both drugs for 24 hours (n=13) and
72 hours (n = 12). The inflammatory gene expression meas-
urements are in progress.

Results: Both short- and long-term incubation of adipo-
cytes and adipose tissue with therapeutic concentrations of
the drugs did not change basal or insulin-stimulated glucose
uptake. Both drugs did not have an effect on the basal and
isoproterenol-stimulated lipolysis after short-term incubation.
Conclusion: Our data show that SGAs do not seem to have a
direct effect on human subcutaneous adipose tissue glucose
uptake and lipolysis. There is a need to study the impact of

SGAs on inflammation induction in adipose tissue and these
experiments are in progress.
Funding source: ITN TREATMENT.

P110-F | Comparison GheOP3S tool and
START/STOPP criteria for screening of potentially
inappropriate medications and omissions in nursing
home residents
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Background: There is limited information about the com-
parative effectiveness of the START/STOPP criteria and the
GheOP3S tool, for the screening of potentially inappropri-
ate prescription (PIP) in the geriatric population. Considering
this, the aim of this study was to compare the ability of
START/STOPP criteria and GheOP3S tool to identify the
potentially inappropriate prescribing (PIP) and potential pre-
scribing omissions (PPO).

Methods: This is a retrospective observational study where
a total of 422 subjects were included. The Charlson Co-
morbidity Index (CCI) and the Medicines Co-morbidity
Index for older people (MCI) were used to determine the
comorbidity status. The user's diagnosis and medications
prescribed were analyzed with START/STOPP criteria and
GheOP3S tool. The Wilcoxon signed rank test was used to
compare these criteria. The statistical relationship between
the occurrence of PIP and users age, the number of medica-
tion prescribed, the number of diagnoses, CCI, and MCI was
determined with one-tailed bivariate correlation.

Results: START/STOPP criteria detected 843 PIPs and 1067
PPOs, while GheOP3S tool detected 936 PIPs and 202 PPOs.
The GheOP3S tool detected significantly more PIPs than
STOPP criteria (P = 0.003). A significantly higher number
of PPOs were detected with START criterion (P < 0.0001).
The results obtained with START/STOP criteria positively
correlated with mentioned variables. Oppositely, there is
a negative correlation between the results obtained with
GheOP3S tool and age. Still, the positive correlation could
be found with the rest of the variables.

Conclusion: The results of this study indicate that both tested
tools demonstrated efficiency to detect PIPs and PPOs, The
GheOP3S tool detected significantly more PIPs than STOPP
criteria. On the other hand, START criteria performed much
better for the screening of PPOs.
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infection with sequential therapy: comparison
between 10- and 14-day regimen

First-line therapy for H. pylori
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Background: Standard 10-day sequential therapy is advised
as first-line therapy for H. pylori eradication by current Italian
guidelines. Some data suggested that a 14 days regimen may
achieve higher eradication rates. This study compared the ef-
ficacy of sequential therapy administered for either 10- or
14 days.

Methods: This prospective, multicenter, open-label study
enrolled patients with H. pylori infection, never previously
treated. Patients were receiving a sequential therapy for either
10 or 14 days with esomeprazole 40 mg and amoxicillin 1 g
(5 or 7 days) followed by esomeprazole 40, clarithromycin
500 mg and tinidazole 500 mg (5 or 7 days), all given twice
daily. Bacterial eradication was checked by using 13C-urea
breath. Cure rates were calculated at both Intention-to-treat
(ITT) and per-protocol (PP) analyses.

Results: A total of 291 patients were enrolled, including 146
patients in 10-day and 145 in the 14-day regimen. The eradi-
cation rates were 87% (95% CI = 81.5-92.4) and 90.3% (95%
CI = 85.5-95.1) at ITT analysis with the 10- and 14-day regi-
men, respectively, and 92.7% (95% CI = 88.3-97) and 97%
(95% CI =94.2-99.9) at PP analysis (P = NS). Among pa-
tients who earlier interrupted therapy, bacterial eradication
was achieved in 8 out of 9 who completed the first therapy
phase and performed at least > 3 days of triple therapy in the
second phase.

Conclusions: This study found that both 10- and 14-day se-
quential therapies achieved high eradication rate for first-line
H. pylori therapy in clinical practice.

WILEY-L27
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treated with thrombectomy

Return to work after ischemic stroke
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Background: Using endovascular thrombectomy (EVT) as
a therapeutic in the acute phase of an ischemic stroke is as-
sociated with a better functional outcome. Nonetheless, the
impact of EVT in returning to work after a stroke is still un-
known. We aimed to define the influence of EVT on employ-
ment after large vessel occlusion (LVO) stroke.

Material and methods: Case-control study including all
patients with an LVO admitted in the tertiary hospital be-
tween 2015 and 2017, age <70 years, paid job until onset of
symptoms. Back to work and functional state were assessed
in person or by telephone. We considered as professionally
active having a remunerated job; as functional independ-
ence a modified Rankin scale(mRS) between 0-2 and as
absence of disability an mRS between 0-1. We performed
a descriptive statistic of the functional and working state of
all patients, through a binary logistic regression adjusting for
confounders and group differences. Significance value was
set at P < 0.05.

Results: 101 patients fulfilling the inclusion criteria were
submitted to thrombectomy. Mean age 54.30 + 10.76 years,
56.4% men, mean NIHSS at admission 16.88 + 7.76. A year
after stroke 57 (56.4%) were functionally independent, 44
(43.6%) didn't have disabilities and 52 (51.5%) had a job.
The employment univariate analysis was associated with low
mRS (1.14 £0.16 vs 1.91 +0.27 P < 0.001) and younger
age (51.06 + 10.75 vs 57.73 £9.75 P =0. 02). 75 patients
not submitted to thrombectomy were part of the control
group. Mean age 59.57 + 9.56 years, 53% men, mean NIHSS
at admission 13.85 + 7.32. One year post-stroke the control
group was less employed (51.5% vs 28.0%, P =0.002).
Thrombectomy was associated with a greater paid job rate
after adjusting for confounders (OR: 4.07; IC 95%: 1.84-
8.99; P =0.001).

Conclusion: EVT is linked to a significant higher rate on re-
turning to work 1 year post LVO stroke. This therefore rein-
forces its strong social impact.
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photodynamic therapy in purulent-inflammatory
diseases of soft tissue treatment

Ameliorated antibacterial
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Here we present the results of the complex treatment of purulent-
inflammatory diseases of soft tissues using the ameliorated tech-
nique of photodynamic antimicrobial therapy (patent #181767).
Two groups of patients with the purulent wounds of the upper/
lower extremities underwent the complex treatment of purulent-
inflammatory diseases by the combination of active surgical tac-
tics followed by improved photodynamic antimicrobial therapy
(1 group), and in group 2, the classical tactic was used with the
postoperative usage of the antibiotical therapy and local treatment
with gel bandages. The coherent light source used for photody-
namic antimicrobial therapy was updated by the added XY scan
option that allowed us to cover larger territories by the light ir-
radiation without a significant loss of its power. As the photosen-
sitizer, we have used toluidine blue because of its low price. The
results of our study demonstrated that the recovery period in the
first group was strongly reduced. The postoperative wound was
cleaned out the pus more rapidly (3.2 + 0.4 days vs 4.3 + 5 days
in the second group), the duration of perifocal edema inflam-
mation (6.4 + 0.7 days vs 8.8 + 1.3 days in the second group)
and wound healing was strongly reduced (13.5 + 0.8 days vs
17.3 + 1.5 days in the second group). We have equally found
that while in 34.26% of cases the sensitivity of seeded microor-
ganisms to antibiotics showed high antimicrobial resistance to
widely used in purulent diseases antibiotics (oxacillin, ceftriax-
one, clindamycin, lincomycin), the antibacterial photodynamic
therapy showed to be highly sensitive to all kinds of microorgan-
isms involved in the development of purulent infection.

Altogether, we suggest that ameliorated antibacterial photo-
dynamic therapy could be efficiently included in complex
therapy of the purulent disease treatment, associated with con-
tamination of the bacteria resistant to widely used antibiotics.
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stroke shoulder pain

Efficacy of pharmacotherapy in post-
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Background: Shoulder pain occurs in 70% of patients after
cerebral stroke. Post-stroke shoulder pain (PSSP) has an un-
favorable prognosis, significantly reduces the effectiveness
of rehabilitation and the quality of life. There are currently no
unified guidelines for PSSP pharmacotherapy.

Material and methods: 210 patients with PSSP (137 men
and 107 women) with stroke duration from 1 month to 2 years
were examined, average age was 58.6 + 10.53 years. The in-
tensity of pain was assessed by VAS in mm. The treatment
included successively: lidocaine intravenously, 80 mg in
100 mL of isotonic sodium chloride solution (10 infusions),
non-steroidal anti-inflammatory drug for 7 days, tizanidine
6 mg per day 7 days, amitriptyline 25-75 mg per day. Other
treatment at the time of the study was canceled.

Results: Pain intensity according to VAS before treatment was
64.2[35;95] mm, after applying lidocaine - 54.3 [25;85] mm, after
non-steroidal anti-inflammatory drugs - 42.9 [0; 80] mm, after
amitriptyline - 31.7 [0;70] mm. After completion of treatment,
the pain score according to VAS was 31.7 [0;68] (P < 0.00001
when compared with results before treatment). The average de-
crease of pain after lidocaine infusions was 16.9 [0;40]%, after
nonsteroidal anti-inflammatory drugs - 20.9 [0; 57.1]1%, after
centrally acting drugs - 19.4 [3; 66.7]%. Monotherapy with any
drug did not have significant differences in comparison with the
norm, only the results of the full scheme of treatment had statisti-
cally significant differences from those before the start.
Conclusions: The results of our study showed that in central
sensitization, tizanidine and amitriptyline are most effective.
In peripheral sensitization, simultaneous administration of
nonsteroidal anti-inflammatory drugs and centrally acting
drugs (tizanidine or amitriptyline) is recommended.

This work was funded by the subsidy allocated to Kazan
Federal University for the state assignment in the sphere of
scientific activities Ne17.9783.2017/8.9.
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Background: Infertility is a worldwide growing problem, to
which the male factor is an important contributor. There are
several known causes of male infertility, however in about
half of the cases a cause cannot be determined - idiopathic
male infertility (IMI). The male infertility diagnosis is mainly
based on routine seminal analysis; however, this analysis has a
limited predictive power either regarding sperm function or in
terms of fertilization success. With that in mind, the purpose
of this work is to understand the mechanisms that underlie
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IMI, through a detailed characterization of sperm function,
being the ultimate goal to find a biomarker for these patients.
Material and methods: Human normozoospermic (Control
group) and idiopathic sperm samples were obtained after
density gradient centrifugation and evaluated microscopi-
cally in terms of motility, viability (Eosin Y), morphology
and nuclear chromatin status (Diff Quik Stain), according to
the World Health Organization guidelines. The capacitation
status (Phosphotyrosines) and the acrosome integrity (PSA-
FITC) were assessed immunocytochemically and by fluores-
cence, respectively.

Results: Viability, motility and normal morphology pre-
sented higher percentages in the control group. The integrity
of the acrosome and the % of capacitated sperm were also
negatively affected in the idiopathic group. Conversely, the
status of the nuclear chromatin seems to be similar in both
control and idiopathic group.

Conclusions: Besides the viability, motility and morphology,
also sperm capacitation and acrosome status seem to be af-
fected in the idiopathic group. The results regarding the nuclear
chromatin status suggest that IMI is not associated with sperm
chromatin alterations. However, the relevance of each of these
altered parameters to the infertility condition of our patients and
which one contributes more significantly to it, is still to uncover.
Funding:  INFERT2EXPLAIN  Project  (POCI-01-
0145-FEDER-028599); FEDER Funds through the
Competitiveness Factors Operational Program COMPETE
2020, and national funds via FCT POCI-01-0145-FEDER-
007440.
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Chronic myeloid leukemia (CML) is a myeloproliferative dis-
ease characterized by the presence of BCR-ABL fusion gene.
Beside the clinical success of the treatment with tyrosine kinase
inhibitors (TKIs), resistance to TKIs had stimulated the research
of the mechanisms involved, including changes on influx and
efflux transporters, that affect intracellular drug concentrations.
Influx (OCT1, OCTN2) and efflux transporters (PgP, BCRP)
are responsible for the intrusion or extrusion of substrates, re-
spectively, such as nutrients, metabolic products, xenobiotics
and anticarcinogenic drugs. The genetic variants that could af-
fect the function of these transporters may influence cancer risk.
In this study we investigate the influence of polymorphisms
in genes related with drug transport genes (ABCB1, ABCG2,
SLC22A1 and SLC22A5) on CML susceptibility.

Ten genetic variants in ABCB1, ABCG2, SLC22A1 and
SLC22A5 were genotyped by tetra-primers-AMRS-PCR in
198 patients with CML and 404 controls. The role of these
genes polymorphisms in CML susceptibility was assessed by
logistic regression analysis and/or by Fisher's exact test, with
P < 0.05 considered as significant.

The results showed that individuals with AA genotype
(rs1045642 ABCBI) are at higher risk of developing CML
[Odds ratio (OR): 1.92; 95% confidence interval (CI): 1.134-
3.281; P = 0.015] while GG genotype is a protective factor [OR:
0.622; 95% CI: 0.438-0.884; P =0.008]. The GG genotype of
ABCG?2 gene (rs2231142) was also associated with high risk
of CML development, while allele T present a protective action
[OR: 0.589; 95%CI: 0.388-0.892; P = 0.001]. In both SLC22A5
SNPs we observed that the recessive allele (G for rs274558 and
C for rs2631365) confers a protection, where individual with at
least one recessive allele present lower risk to CML develop-
ment. We also observed an association between different haplo-
types and the genotypic profile and CML development.

In conclusion, our results suggest that genetic polymorphisms
in influx and efflux transporters genes might be risk factors
for CML development.
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Background: Endometriosis represents a common gy-
necological pathology, described as an inflammatory,
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estrogen-dependent disease defined by endometrial stroma
and glands outside the uterus. The etiology is genetic and
immune while hormonal and environmental factors are
usual triggers.

Material and methods: According to immunohistochem-
istry (IHC)assessment, hormonal receptors - estrogen (ER)
and progesterone (PR) have significantly altered expression
in endometriosis implants when compared to normal endo-
metrium. We underwent a prospective study which included
23 patients aged 22 to 39 diagnosed with endometriosis. 9
patients received progesterone treatment with 0.075 mg des-
ogestrel 24 weeks preoperative and 14 patients were operated
without treatment. The study aimed to highlight the modifica-
tions involving the expression of ER, PR, B-cell lymphoma
2 (Bcl-2) and Ki-67 markers in the endometriosis implants
after progesterone therapy.

Results: In our study administration of oral desogestrel
proved beneficial in the management of endometriomas
by inducing molecular changes in the expression of differ-
ent markers, especially increasing the expression of PR and
decreasing Ki-67 expression. Clinically it caudes an im-
provement of symptomatology, a decrease in endometrioma
volume and of the intraoperative circumstances. The PR ex-
pression was significantly increased in the stroma, compared
to those without treatment (P = 0.025). This result suggests
an increase of progesterone stromal sensitivity in treated pa-
tients, while in the same group we recorded a decrease in
epithelial PR expression. Our research suggests that oral pro-
gesterone has a limited effect on the ER expression both in
the stroma and the epithelium. The Bcl-2 expression is con-
trolled by progesterone, considering that after treatment, it
increased exponentially especially in the stroma but also in
the epithelium.

Conclusion: Our study underlines the importance of proges-
terone therapy on the expression of hormonal receptors on
endometriosis implants, but also on Bcl-2 and Ki-67 markers
of cell apoptosis and proliferation.
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Levetiracetam is a second-generation antiepileptic drug (AED)
widely used in the treatment of focal and generalized epilepsy,
particularly due to its pharmacokinetic and safety profiles. Its phar-
macokinetic monitoring is ascribed as useful to personalize the
dosing regimens of levetiracetam and to assess drug compliance.

This study aimed at evaluating patient compliance to leveti-
racetam and characterizing the pharmacokinetics of this AED
for the first time in a Portuguese population of epileptic patients.

Thereby, a retrospective study was performed from January-
December 2018 including 26 epileptic patients (11 male/15
female) admitted to the Centro de Referéncia de Epilepsia
Refrataria of Centro Hospitalar e Universitario de Coimbra.
Demographic data were collected as well as the AEDs co-
administered and plasma concentrations at the first day and
during the admission. Abbottbase PKS software was used to es-
timate levetiracetam volume of distribution (Vd) and clearance
(CL). Patients were considered non-adherent if the absolute dif-
ference between predicted and observed plasma concentration of
levetiracetam was > 30%. All statistical analysis was performed
using Statistical Package for the Social Science software.

The mean values of levetiracetam Vd and CL were
0.799L/kg and 0.067L/kg/h, respectively, exhibiting vari-
ation coefficients of 47% and 34%. Co-medication with
enzyme-inducing antiepileptic drugs (EIAED) increased the
Vd (0.922L/kg) and CL (0.084L/kg/h) of levetiracetam. Only
twenty of the 26 screened patients were included in the ad-
herence assessment and 50% of them were non-adherent.

High inter-individual variability was observed on the phar-

macokinetic parameters of LEV. Polytherapy with EIAED re-
vealed to have a significant impact in the pharmacokinetics
of levetiracetam and, hence, this drug interaction should be
monitored. This study also highlights the poor patient com-
pliance to levetiracetam.
Acknowledges: Authors acknowledge Fundacdo para a
Ciéncia e a Tecnologia (FCT), Portuguese Agency for
Scientific Research, for financial support through the
Research Project no POCI-01-0145-FEDER-030478.

P122-F |
for prediction of life-threatening ventricular
arrhythmia's in patients with non-ischemic dilated
cardiomyopathy

Design of a risk-stratification model

Jaouad Azzahhafi; Arjan Sammani; Mariélle Jansen; M.P.M.
Linschoten; N deJonge; J.H. Kirkels; Linda W. van Laake; M.
Harakalova; J. P. van Tintelen; A.F. Baas; A.S.J. M te Riele;
Folkert W. Asselbergs

UMC Utrecht, Utrecht, The Netherlands

Introduction: Patients with  Non-ischemic Dilated
Cardiomyopathy (NIDCM) are at risk of life-threatening
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ventricular arrhythmia's (LTVA) and may benefit from an im-
plantable cardioverter defibrillator (ICD). However, identifi-
cation of these patients remains challenging. Several predictors
have been associated with the risk of LTVA. Nonetheless,
there is still no definitive risk-model for predicting LTVA
in this population. Introduction of a risk-stratification model
could help identify patients at risk for LTVA.

Objection: Here, we present the design of a risk-stratification
model for primary prevention of sudden cardiac death (SCD)
due to LTVA in the NIDCM-population.

Material and methods: NIDCM Patients will be selected
from UNRAVEL Research Data Platform and through man-
ual search of Electronic Health Record (EHR) by ICD10
codes. Clinical quantitative data are extracted automatically
from the EHR. RedCap will be used for designing an elec-
tronic case-record form (eCRF) and is available on www.un-
ravelrdp.nl. Based on previous literature, candidate predictors
have been selected for analysis (e.g. ECG, MRI, Ultrasound,
Laboratory). In order to maintain adequate precision a mini-
mum of 10 events will be required per regression coefficient.
Univariate and multivariate cox proportional hazard models
with backward selection will be used to select predictors. We
estimate to include + 600 patients and subsequently select a
maximum of 7 independent predictors to include in the risk
calculator.

As primary outcome we will assess the time to first LTVA
after diagnosis, defined as a composite of ventricular fibrilla-
tion (VF), sustained ventricular tachycardia (VT) >100 beats
per minute for >30 seconds, sustained ventricular tachycar-
dia with haemodynamic instability or electrically/chemically
cardioverted VT/VF, (aborted) SCD or appropriate ICD in-
tervention for LTVA.

Conclusion: This study aims to develop a risk-stratification
tool for developing LTV A in NIDCM. This risk model could
be useful for guiding physicians in patient selection for ICD
implantation. The model will be validated in an external
cohort.

P138-T |
stages of subclinical atherosclerotic changes and
their relationship with inflammation

PCSK9 concentrations in different

Alina Putryal; Stefan Tothl; Timea Tothz; Zdenka Hertelyova3 ;
Marianna Dvoroznakoval; Daniel Pella'

2nd Department of Cardiology, Vusch A.s., Pavol Jozef Safarik
University-Faculty of Medicine, Kosice, Slovakia; 2Department of
General Medicine, Faculty of Medicine, UPJS, Kosice, Slovakia;
3Department of Experimental Medicine, Faculty of Medicine, UPJS,
Kosice, Slovakia

Introduction: PCSK9 has become a popular target in the
treatment of dyslipidemias. Despite the know lipid effects
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of PCSKO, relationship of PCSK9 and subclinical inflam-
mation during atherogenesis is less known. The aim of this
study was to determine the concentrations of PCSK9 in vari-
ous subclinical stages of atherosclerosis and its relation with
inflammation.

Investigations and methods: In this prospective study 159
healthy patients were divided into three groups based on
the degree of carotid artery atherosclerotic changes: group
without atherosclerotic changes, cIMT >75%o and asympto-
matic plaque group. PCSK9 plasma levels were measured by
ELISA, hsCRP by immunoturbidimetric method. Vascular
changes were quantified by carotid ultrasound.

Results: Significant increase of PCSK9 was detected be-
tween healthy group and group with cIMT >75%0, however
no significant increase was detected between cIMT >75%o
and asymptomatic plaque group. Positive linear correlation
of PCSK9 concentration and vascular changes were found
(cIMT, ALB,PWV, each P < 0.001), however after reanaly-
sis in groups, this correlation persisted only in group with
still normal values. Besides that, significant linear correla-
tion was found between the PCSK9 concentrations and lipid
parameters (LDL P < 0.001; Lpa P = 0.036). However, no
significant correlation was found with hsCRP (P = 0.77).
Conclusion: Significant increase of PCSK9 was detected
only in cIMT >75%o, not in later plaque stage. Linear cor-
relation of PCSK9 values were detected only in the group
with still normal values. Based on that we suggest that
PCSK9 plays a key role dominantly in the initiation of the
atherosclerotic changes and in later stages predominantly the
inflammation.

[Correction added on 28 June 2019, after online publication:
the abstract P138-T has been added in the poster section of
the online version.]
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