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   Welcome Adress 
 
 
 
 
 
Liebe KollegInnen, 

die MedUni Wien zählt zu den renommiertesten Medical
Schools der Welt. Rund 7.500 Studierende belegen das
Diplomstudium der Human- bzw. Zahnmedizin. Ein wichtiger
Baustein für die Ausbildung an der Medizinischen Universität
Wien ist das in englischer Sprache abgehaltene PhD-Studium. 

Die hohe Qualität dieser postgraduellen Ausbildung unter
Einhaltung von Top-Standards hat den PhD-Studien der 
MedUni Wien international große Beachtung eingebracht. Das
unterstreicht auch der hohe Anteil an PhD-Studierenden, die 
nicht aus Österreich stammen, nämlich 38 Prozent.   

Das heute stattfindende, und von PhD-StudentInnen der 
Doktoratsprogramme „Vascular Biology“ und „Cardiovascular
and Pulmonary disease“ ins Leben gerufene, erste Meeting
zum Thema „Vascular Biology“ im Jugendstilhörsaal der
Medizinischen Universität ist ein gutes Beispiel dafür, wie
aktiv und hoch motiviert sich unsere PhD-StudentInnen 
einbringen und selbständig tolle Veranstaltungen auf die
Beine stellen können.  

Ich wünsche der Veranstaltung viel Erfolg, danke den
OrganisatorInnen für ihr Engagement und wünsche allen
TeilnehmerInnen spannende Diskussionen und neue
Erfahrungen.  

 

 

Wolfgang Schütz 

Rektor der Medizinischen Universität Wien  

 

  

Wolfgang Schütz 
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Welcome Adress 
 
 
 
 
 

 

 

Margarethe Geiger 

 

 

 

Johann Wojta 

 

 

 Dear colleages, 

It is a great pleasure for us to welcome you at the first
Vascular Biology Meeting (VBM) at the Medical University of
Vienna. This meeting has the primary aim to bring together 
PhD-students and supervisors of the two doctoral programs
“Vascular Biology” and “Cardiovascular and Pulmonary
Disease”. The VBM is intended to provide a platform, where
young scientists can present their research in front of their
colleagues and senior researchers working in related fields.
Furthermore, group leaders will present their groups in a
poster session in order to inform other researchers about their
work and about available technology. 

The VBM will also include a lecture in the honor of late 
Professor Bernd R. Binder, who not only made significant
contributions himself, but who also inspired many young
scientists from around the world to perform research in
Vascular Biology. 

We would like to thank all those who submitted abstracts. 
Their contributions will assure that the meeting will be
scientifically exciting. 

Our special thanks go to the organizing board and to all the
sponsors who made this meeting possible. 

 

We wish you all a successful meeting with a lot of inspiration, 

 

 

Margarethe Geiger 

Johann Wojta 
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General Information 
 

 
 
Registration 
Registration for VBM2013 is possible at the registration desk, located in the 
admission area in front of the entrance to Jugendstilhörsaal (BT88, level 2). 
 
 
Congress Venue 
Medical University of Vienna, BT88, Jugendstilhörsaal. 
 

 

 
 
Language 
The official language during the meeting is English. 
 
 
Congress Badge 
Please ensure that your badge is visible all time at the congress. 
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Program at a glance 
 

Thursday, January 24th 2013 
 
 
08:00-08:45 Registration and poster mounting 
 
08:45-09:00 Opening of the 1st Vascular Biology Meeting 
 
09:00-09:30 Keynote Lecture by Hermann Ragg 
 Evolution and function of serpins interfering with  

procoagulant activity and pressure regulation. 
 chaired by Diana Bonderman and Erhard Hofer 
 
09:30-10:30 Oral Session 1  
 chaired by Rainer de Martin and Peter Petzelbauer 
 
10:30-11:00 Coffee Break 
 
11:00-12:00 Oral Session 2  
 chaired by Margarethe Geiger and Bruno Podesser 
 
12:00-13:00 Lunch (incl. PI Posters) 
 
13:00-14:30 Poster Session (incl. PI Posters) 
 
14:30-15:30 Oral Session 3 
 chaired by Christine Brostjan and Johannes Schmid 
 
15:30-16:00 Coffee Break 
 
16:00-16:10 Wolfgang Schütz  
 Rector of the Medical University of Vienna 
 
16:10-16:40 Bernd Binder Memorial Lecture by Nikolina Papac-Milicevic 
 The interferon stimulated gene 12 inactivates  

vasculoprotective functions of NR4A nuclear receptors. 
 chaired by Irene Lang and Johann Wojta 
 
16:40-17:10 Awards for best presentation and best poster 
 Closing of the 1st Vascular Biology Meeting 
 
17:10 Social gathering 
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Specific program 
 

Keynote Lecture 1 
Chaired by Diana Bonderman and Erhard Hofer 
 

K1 Keynote Lecture by Hermann Ragg 
 Evolution and function of serpins interfering with procoagulant 

activity and pressure regulation. 
 

 

 Oral Session 1  
 Chaired by Rainer de Martin and Peter Petzelbauer 
 
O1 Angiogenesis in chronic thromboembolic pulmonary hypertension 

(CTEPH) 
 Sherin Alias, Adelheid Panzenboeck, Max P. Winter, Johannes 

Jakowitsch, Uwe Schubert, Klaus T. Preissner, Robert Voswinckel, Walter 
Klepetko, Irene M. Lang 

 
O2 Sorafenib attenuates the portal hypertensive syndrome  by 

antiangiogemic, antiinflammatory and antiproliferative mechanisms 
 Thomas Reiberger, Bernhard Angermayr, Philipp Schwabl, Natascha 

Rohr-Udilova, Markus Peck-Radosavljevic 
 
O3 Role of ERG in endothelial cells and its cooperativity with NF-κB 
 Naila Malkani, Mamoona Noreen, Bastian Hoesel, Johannes Schmid 
 
O4 Role of the Transcriptional Repressors Bcl-6/BCoR in Angiogenic 

Sprouting and Endothelial Cell Cycle Progression 
 Elisabeth Buchberger, Miriam El Harchi, Dietmar Payrhuber, Anna 

Zommer, Christine Brostjan 
 

 

 Oral Session 2  
 Chaired by Margarethe Geiger and Bruno Podesser 
 
O5 Regenerative Effects Of Secreted Factors Derived From Peripheral 

Blood Mononuclear Cells In Cutaneous Wound Healing After Full-
Thickness Skin Defects, Burn And Skin Grafting: Results Of Animal 
Studies 

 Stefan Hacker, Rainer Mittermayr, Michael Mildner, Thomas Haider, 
Stefanie Nickl, Matthias Zimmermann, Lucian Beer, Diana Lebherz-
Eichinger, Thomas Schweiger, Andreas Mitterbauer, Claudia Keibl, Gregor 
Werba, Manfred Frey, Hendrik Jan Ankersmit 
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  Specific program 
 
 
O6 Matrix-Metalloproteinases, a missing link between atherosclerosis 

and diabetes, are associated with exogenous insulin 
 Alexander Wressnegger, Gerfried Pesau, Katrin Nagl, Florian Obendorf, 

Clemens Hoebaus, Renate Koppensteiner, Guntram Schernthaner, Gerit 
H. Schernthaner 

 
O7 The effect of clopidogrel with and without acetyslalicylic acid (ASA) 

on hemostatic system activation at the site of plug formation in vivo 
 L. Traby, M. Kollars, PA. Kyrle, S. Eichinger-Hasenauer 
 
O8 Sepsis-orchestrated heme release impairs macrophage functions and 

is pivotal for disease severity 
 Rui Martins, Bianca Doninger, Karin Lakovits Harald Esterbauer, Sylvia 

Knapp 
 

 

 Poster Session 
 
P1 Platelets directly enhance transmigration of neutrophils in response 

to oxLDL 
 Sigrun Badrnya, Lynn M. Butler, Cecilia Söderberg-Naucler, Ivo Volf, Alice 

Assinger 
 
P2 Low biological variation protein characterization by 2D DIGE as new 

putative Normalization Standards 
 R. Baumgartner, M.Veitinger, E.Umlauf, S. Guterres, I.Volf, G.Mitulovic, 

J.Lamont, R.Öhler, M.Zellner 
 
P3 Continued mechanical ventilation during coronary artery bypass graft 

operation attenuates systemic immune response 
 Lucian Beer, Tamás Szerafin, Andreas Mitterbauer, Thomas Haider, 

Martin Dworschak, Georg A. Roth and Hendrik Jan Ankersmit 
 
P4 Intravenous S-NO-HSA application successfully tackles 

ischemia/reperfusion injury in a rat model of ACS 
 Dzilic E, Kreibich M, Kremer J, Moser P, Nagel F, Haller P, Santer D, 

Hallström S, Podesser BK, Trescher K 
 
P5 Protein C Inhibitor on Microparticles and its possible functional roles 

in the complement cascade 
 Einfinger K., Furtmüller M., Geiger M. 
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Specific program 
 
 
P6 Specific monocyte subsets are increased at the culprit lesion site of 

ST-elevation acute coronary syndrome patients 
 Agnes Falkinger, Andreas Mangold, Thomas Scherz,  Thomas Hofbauer, 

Irene M Lang 
 
P7 The Role of the Natural IgM Specificity in Atherosclerosis 
 Sabrina Gruber, Maria Ozsvar-Kozma, Christoph J. Binder 
 
P8 ? 
 Andreas Habertheuer, Dominik Wiedemann 
 
P9 Soluble ST2 Serum Levels in Burn Patients Predict 

Immunosuppression and Mortality 
 Thomas Haider, Stefanie Nickl, Gregor Werba, Manfred Schmidt, Thomas 

Rath, Manfred Frey, Hendrik Jan Ankersmit, Stefan Hacker 
 
P10 Role of inhibin and follistatin in melanoma associated lymph 

angiogenesis 
 Magdalena Heinz, Heide Leb, Robert Loewe, Peter Petzelbauer 
 
P11 Characterization of endothelial differentiation from stem cells 
 Renate Hofer-Warbinek, Helia Schönthaler, Karoline Lipnik, Caterina 

Sturtzel, Doris Schneller, Burcu Gencelli, Rose Luo, Martin Bilban, Erwin 
F. Wagner, Erhard Hofer 

 
P12 Endothelial Progenitor Cells Are Related to Glycemic Control in 

Children With Type 1 Diabetes Mellitus Over Time 
 Hörtenhuber T, Rami-Merhar B, Satler M, Nagl K, Höbaus C, Höllerl F, 

Schernthaner G, Schober E, Schernthaner GH 
 
P13 Introducing a mouse model of brain death 
 Kremer J, Trescher K, Pomper G, Santer D, Zuckermann AO, Podesser 

BK 
 
P14 Aerosolized levosimendan is a selective pulmonary vasodilator in 

pigs with oleic-acid induced acute lung injury 
 Katharina Krenn, Martin Kaipel, Christoph Kinstner, Esther Wassermann, 

Claudia Weidekamm, Heinz Redl, Roman Ullrich. 
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  Specific program 
 
 
P15 FOXF1 mediates endothelial progenitor functions and regulates 

vascular sprouting via the Notch pathway 
 Karoline Lipnik, Caterina Sturtzel, Renate Hofer-Warbinek, Julia Testori, 

Doris Schneller, Rose Luo, Burcu Gencelli, Ping Qiu, Bettina Strasser, 
Martin Bilban, Anita Jandrositz, Karl-Heinz Preisegger, Gerold 
Untergasser, Eberhard Gunsilius and Erhard Hofer 

 
P16 Acute coronary atherothrombosis and neutrophil extracellular traps 
 Andreas Mangold, Thomas Scherz, Agnes Falkinger, Sherin Puthenkalam, 

Thomas Hofbauer, Klaus Distelmaier, Max-Paul Winter, Christopher 
Adlbrecht, Klaus T Preissner, Irene M Lang 

 
P17 Angiogenesis in aortic valve disease 
 Adelheid Panzenböck, Diana Bonderman, Johannes Jakowitsch, Rainald 

Seitelberger, Raphael Rosenhek, Helmut Baumgartner, Irene Lang 
 
P18 Influence of PPAR-gamma agonist pioglitazone on portal 

hypertensive syndrome, angiogenic and proinflammatory markers 
 Payer BA, Reiberger T, Schwabl P, Fuhrmann V, Horvatits T, Hummel T, 

Mitterhauser M, Angermayr B, Peck-Radosavljevic M 
 
P19 Nebivolol deteriorates portal hemodynamics in cirrhotic rats by 

increasing splanchnic blood flow 
 Reiberger T, Payer BA, Schwabl P, Fuhrmann V, Horvatits T, Hummel T, 

Mitterhauser M, Angermayr B, Peck-Radosavljevic M 
 
P20 Protein C inhibitor and the ambivalent regulation of apoptotic cell 

removal 
 Rieger D., Sokolikova B. and Geiger M. 
 
P21 Post-transplantational transcriptome profiling of intramyocardially 

delivered mesenchymal stem cells and the host organ cells (in terms 
of safety of stem cells therapies) 

 Inna Sabdyusheva-Litschauer, Mariann Pavone-Gyöngyösi, 
 
P22 Arginase I as a key mediator of the innate immune system at the 

interface to autoimmunity 
 Sahin, E., Brunner, J., Isabella K., Kral, J., Schabbauer, G. 
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Specific program 
 
 
P23 The MMP9/TIMP1 ratio might rule out the hemodynamic relevance of 

Tenascin-C 
 David Santer, Karola Trescher, Felix Nagel, Christoph Kaun, Martin 

Krssak, Karina Plesch, Margarita Wolfsberger , Bruno K. Podesser 
 
P24 Monocyte Subpopulations in Cancer Patients 
 Dominic Schauer, Patrick Starlinger, Christian Reiter, Nikolaus Jahn, 

Philipp Zajc, Lorand Pop, Elisabeth Buchberger, Thomas Bachleitner-
Hofmann, Michael Bergmann, Anton Stift, Thomas Gruenberger, Christine 
Brostjan 

 
P25 CD4+CD28null T-cell enrichment at the culprit lesion site in STE-ACS 
 Thomas Scherz, Andreas Mangold, Agnes Falkinger, Thomas Hofbauer, 

Christopher Adlbrecht, Irene Lang 
 
P26 Syndecan-1 as marker of ischemia and reperfusion in patients 

undergoing liver transplantation. A pilot study 
 Judith Schiefer 
 
P27 The role of Cingulin in endothelial junctions 
 Klaudia Schossleitner, Peter Friedl, Sabine Rauscher, Marion Gröger, 

Peter Petzelbauer 
 
P28 Lenalidomide has beneficial effects on the portal hypertensive 

syndrome but no effects on the hepatopulmonary syndrome 
 Philipp Schwabl, Berit Anna Payer, Thomas Reiberger, Valentin 

Fuhrmann, Bernhard Jäger, Thomas Horvatits, Thomas Hummel, Markus 
Mitterhauser, Bernhard Angermayr, Markus Peck-Radosavljevic 

 
P29 Factors determining outcome in patients with heart failure and 

preserved ejection fraction 
 Caroline Tufaro, Julia Mascherbauer, Beatrice Marzluf, Thomas Binder, 

Irene Lang, Diana Bonderman 
 
P30 Formation of typical vascular lesions in a new experimental model of 

pulmonary arterial hypertension 
 Max-Paul Winter, Arman Alimohammadi, Adelheid Panzenboeck, Maria 

Frey, Bassam Redwan, Sherin Puthenkalam, Maria Sibilia, David Santer, 
Bruno Podesser, Irene M Lang 
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  Specific program 
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P31 Interaction of Protein C inhibitor with Testisin 
 Hanjiang Yang, Felix Wahlmüller, Margareta Furtmüller and Margarethe 

Geiger 
 

 

 Oral Session 3 
 Chaired by Christine Brostjan and Johannes Schmid 
 
O9 Does PICSO initiate the JAK-STAT pathway in heart failure patients? 
 Wadowski P.P., Andreas M., Khazen C., Vukovich T., Birkenberg B.,Jusic 

A., Dorfmeister M., Milasinovic D., Rama Q., Kapan D., Starnawski J., 
Mohl W. 

 
O10 VEGF-A-mediated transcriptional responses in endothelial cells 

display striking differences between normoxia versus hypoxia 
 C. Sturtzel, J. Testori, K. Lipnik, M. Bilban, B. Schweighofer, E. Hofer 
 
O11 Identification of a chemokine profile during progression of primary 

human melanoma 
 Ana Soler-Cardona, Robert Loewe 
 
O12 Scavenger Receptor, class B, type I (SR-BI) is regulated by the mTOR 

pathway 
 Stefanie Fruhwürth, Mario Mikula, Herbert Stangl 
 

 

Keynote Lecture 2 
 Chaired by Irene Lang and Johann Wojta 

 
K2 Bernd Binder Memorial Lecture by Nikolina Papac-Milicevic 
 The interferon stimulated gene 12 inactivates vasculoprotective 

functions of NR4A nuclear receptors. 
 

 
 



Keynote Lecture 

K1 
 

 

 

Hermann Ragg 

 

 

  
Evolution and function of serpins interfering with 
procoagulant activity and pressure regulation 
 
Modern mammalian blood coagulation has evolved from a
simple cascade of procoagulant enzymes and cofactors.
Bioinformatic analyses indicate that central proteins of the
cascade, including thrombin and factor X, are present in
lampreys that represent an extant group of early diverged
vertebrates. Little, however, is known on how control of
procoagulant activities arose that, in “crown” vertebrates, is
primarily mediated by protease inhibitors of the serpin family.
In particular, thrombin activity is modulated by two serpins, 
antithrombin and heparin cofactor II (HCII) that operate in
different compartments, enabling thrombin inhibition within the
circulation and in the extravascular space, respectively. 
In order to backtrack the regulatory network controlling 
procoagulant proteases, we isolated and characterized
several serpins from lampreys that are considered to reflect
essential aspects of the early pressurized circulation. Several
serpins were detected, including orthologs of HCII,
angiotensinogen and some cyclostome-specific family 
members. Antithrombin, the major adversary of thrombin in
mammals, was not identified. Otherwise solely known as
source protein of the vasoactive angiotensins, lamprey
angiotensinogen is a potent and highly selective thrombin 
inhibitor, in contrast to all orthologs as demonstrated by
detailed biochemical characterization. Thus, both
angiotensinogen and HCII may initially have served as
thrombin inhibitors that carried some of the tasks that, in other
vertebrates, are associated with the broad-spectrum inhibitor 
antithrombin. Three levels of evidence, including protein
sequence similarities, gene structures, and biochemical
function strongly indicate that HCII and angiotensinogen share
common evolutionary roots. Their ancestor appears to be the 
founding member of one of the six groups of vertebrate
serpins that are conveniently classified according to the
individual exon-intron patterns of their genes.  
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  Keynote Lecture 

K2 
 

 
The interferon stimulated gene 12 inactivates
vasculoprotective functions of NR4A nuclear receptors  
 
Nikolina Papac-Milicevic, Johannes M. Breuss, Jan Zaujec,
Lubos  Ryban,Tatiana Plyushch, Gabriel A. Wagner, Sabine
Fenzl, Paul Dremsek, Muris Cabaravic, Marianne Steiner, 
Christopher K. Glass, Christoph J. Binder, Pavel Uhrin, and 
Bernd R. Binder  
 
Rationale: Innate and adaptive immune responses alter
numerous homeostatic processes that are controlled by
nuclear hormone receptors. NR4A1 is a nuclear receptor that
is induced in vascular pathologies where it mediates 
protection.  
Objective: The underlying mechanisms that regulate the
activity of NR4A1 during vascular injury are not clear. We
therefore searched for modulators of NR4A1 function that are
present during vascular inflammation. 
Methods and Results: Here, we report that the protein
encoded by interferon stimulated gene 12 (ISG12), is a novel
interaction partner of NR4A1 that inhibits the transcriptional
activities of NR4A1 by mediating its Crm1-dependent nuclear 
export. Using two models of vascular injury, we show that 
ISG12-deficient mice are protected from neointima formation.
This effect is dependent on the presence of NR4A1, as mice
deficient for both ISG12 and NR4A1 exhibit neointima
formation similar to wild type mice.  
Conclusion: These findings identify a previously unrecognized
feedback loop activated by interferons that inhibits the
vasculoprotective functions of NR4A nuclear receptors,
providing a potential new therapeutic target for interferon-
driven pathologies. 
 

  

Nikolina Papac-Milicevic

 

 

 

15  



Abstract-O 

O1 
 

 

 

 

Angiogenesis in chronic thromboembolic pulmonary 
hypertension (CTEPH) 

 
 

Author(s): Sherin Alias1, Adelheid Panzenboeck1, Max P. Winter1, Johannes 
Jakowitsch1, Uwe Schubert2, Klaus T. Preissner2, Robert Voswinckel3, 
Walter Klepetko4, Irene M. Lang1 

 

Affiliation(s): 
1Medical University of Vienna, Department of Internal Medicine II, Division 
of Cardiology 
2Institute for Biochemistry, Medical School, Justus-Liebig-University, 
Giessen, Germany 
3Max-Planck-Institute for Heart and Lung Research, Department of Lung 
Development and Remodelling, Bad Nauheim, Germany 
4Medical University of Vienna, Department of Surgery, Division of 
Cardiothoracic Surgery  

 

Contact: sherin.alias@meduniwien.ac.at 
 

Key words: CTEPH, angiogenesis, thrombus resolution 
 

 
Background:  Chronic thromboembolic pulmonary hypertension (CTEPH) is characterized by 
organized thrombi in the pulmonary arteries leading to right heart failure and death.  In a 
murine venous thrombosis model endothelial cell-specific deletion of vascular endothelial 
growth factor receptor 2/ fetal liver kinase-1 (VEGF-R2/flk-1) leads to misguided thrombus 
resolution.  We hypothesized that defective angiogenesis may be a mechanism underlying a 
failure of thrombus resolution in CTEPH.  
Methods:  White fibrotic CTEPH thrombi, red fresh CTEPH thrombi, and unthrombosed 
pulmonary arteries were collected from patients undergoing pulmonary endarterectomy.  
Real Time RT-PCR, immunohistochemistry, in vitro 3D angiogenesis and proliferation assays 
were performed.  
Results:  Angiogenic molecules such as angiopoietin-2, VEGF, basic fibroblast growth factor 
and markers for endothelial cells such as VEGF-R2, von Willebrand factor and vascular 
endothelial cadherin were decreased in CTEPH thrombi compared with pulmonary arteries.  
Furthermore organized CTEPH thrombi were largely devoid of vascular structures, and red 
CTEPH thrombus attenuated the angiogenetic response induced by VEGF. 
Conclusion:  Angiogenic molecules are downregulated in fibrotic CTEPH thrombi compared 
with parent pulmonary arteries.  Downregulation of genes involved in angiogenesis in 
CTEPH thrombi may drive thrombus persistence. 
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  Abstract-O 

O2 
 

 

 

 

Sorafenib attenuates the portal hypertensive syndrome  by 

antiangiogemic, antiinflammatory and antiproliferative 

mechanisms
 

Author(s): Thomas Reiberger, Bernhard Angermayr, Philipp Schwabl, Natascha 
Rohr-Udilova, Markus Peck-Radosavljevic 

 

Affiliation(s): Gastroenterology & Hepatology, Medical University of Vienna, 
Vienna, Austria 

 

Contact: thomas.reiberger@meduniwien.ac.at 
 

Key words:  
 

 

Background: Angiogenesis plays a key role in development of portal hypertension (PHT) 
and represents a potential therapeutic target. We aimed to evaluate the molecular effects of 
sorafenib, a multiple tyrosine-kinase inhibitor on splanchnic hemodynamics in partial portal 
vein ligated (PPVL) rats. 

Methods: Four groups of rats were treated orally with sorafenib (SORA; 10mg/kg/day) or 
placebo (PLAC) for 7 days, beginning at the day of PPVL/sham operation (SO), respectively: 
(1) PPVL-SORA, (2) PPVL-PLAC, (3) SO-SORA and (4) SO-PLAC. Hemodynamic 
measurements of mean arterial pressure (MAP), portal pressure (PP) and superior 
mesenterial artery blood flow (SMABF) were performed. Porto-systemic collateral blood flow 
(PSCBF) was determined by radioactive microspheres. Splanchnic protein expression of 
CD31, αSMA, pERK, VEGF, PDGF, TNFα and eNOS was assessed by Western blot. Gene 
expression was studied by angiogenesis-focused real-time RT-PCR microarray. 

Results: PP, SMABF and PSCBF were significantly higher in PPVL than in SO rats. MAP 
and HR were similar in all groups. Treatment with SORA resulted in a significant decrease of 
PP (p<0.001), SMABF (p<0.05) in PPVL-SORA compared to PPVL-PLAC. PPVL-SORA rats 
had markedly less PSCBF than PPVL-PLAC (p<0.001). Superior mesenteric artery 
resistance (SMAR) was significantly lower in both PPVL groups compared to both SO 
groups, but PPVL-SORA showed significantly higher SMAR than PPVL-PLAC (p<0.05). The 
increased protein expression of CD31, αSMA, pERK, VEGF, PDGF, TNFα and eNOS in rats 
with PHT was markedly decreased by sorafenib treatment. Sorafenib decreased the 
transcription of TNFα, KDR, FLT1, TGFβ, COX1 and various other genes that are involved in 
pathways of cellular proliferation, fibrogenesis, tissue remodelling, inflammation and 
angiogenesis. 

Conclusion: Treatment with sorafenib reduced PP, SMABF and PSCBF in non-cirrhotic rats 
with prehepatic PHT without affecting systemic hemodynamics. Additional antiproliferative, 
antiinflammatory, and anti-ngiogenic effects of sorafenib were identified. 
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Abstract-O 

O3 
 

 

 

 

Role of ERG in endothelial cells and its cooperativity 
with NF-κB  

 

Author(s): Naila Malkani, Mamoona Noreen, Bastian Hoesel & Johannes 
Schmid 

 

Affiliation(s): Dept. of Vascular Biology and Thrombosis Res., Med. Univ. Vienna 
 

Contact: naila.malkani@meduniwien.ac.at; 
johannes.schmid@meduniwien.ac.at  

 

Key words: ERG, NF-κB, inflammation, signal transduction 

 
 

Abstract 

The transcription factor ERG (Ets-Related Gene) is known to have an essential role for 
differentiation of endothelial cells and angiogenesis. It exists in about nine different isoforms 
and is involved in the regulation of several endothelial specific genes. Like other Ets factors 
ERG can also be expressed in different variants of cancer. There are several reports 
suggesting that ERG acts as an anti-inflammatory mediator in endothelial cells, reducing the 
activity of NF-kappa B, while it was reported to have the opposite effect in prostate cancer 
cells. Our studies confirmed this notion and we are currently addressing the question 
whether these diverse effects of ERG are due to expression of different ERG-isoforms or due 
to a distinct transcriptional responsiveness of the different cell types. Using FRET 
microscopy and co-immunoprecipitation, we could show that ERG can interact with NF-κB 
molecules. Furthermore, DNA binding experiments revealed that ERG can bind to NF-κB 
target sites. This might be the basis for a functional cooperativity that we observed in reporter 
gene assays. Treatment of endothelial cells with TNF led to a downregulation of ERG 
expression indicative of a feedback circuit. Lentiviral knockdown of ERG in primary 
endothelial cells resulted in an upregulation of inflammatory genes as determined by 
quantitative PCR, but also an induction of CDK4 and Cyclin D1 mRNA implying both an anti-
inflammatory and an antiproliferative effect of ERG. Scratch assays revealed a significantly 
reduced migration of endothelial cells after ERG-knockdown, which was also in line with the 
observation that ERG suppression resulted in reduced tube formation in matrigel. These 
studies are currently complemented with histology of atherosclerotic plaque samples in order 
to investigate a potential inverse correlation between ERG expression and plaque formation. 
In addition, we aim at building up a transgene mouse model with endothelial-cell specific 
overexpression of ERG to test its effect in vivo.  
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  Abstract-O 

O4 

 

 

 

 

Role of the Transcriptional Repressors  
Bcl-6/BCoR in Angiogenic Sprouting and Endothelial 

Cell Cycle Progression 

 

Author(s): Elisabeth Buchberger, Miriam El Harchi, Dietmar Payrhuber, Anna 
Zommer and Christine Brostjan 

 

Affiliation(s): Department of Surgery – Medical University of Vienna, Austria 
 

Contact: elisabeth.buchberger@meduniwien.ac.at 
 

Key words: Bcl-6, BCoR, endothelial cell, angiogenic sprouting, cell cycle 
 

 

Based on an in vitro model of endothelial – tumor cell interactions, we performed microarray 
analysis of endothelial cell transcripts following stimulation with colon carcinoma culture 
supernatant. Real-time PCR analysis confirmed a profound up-regulation of the 
transcriptional repressors Bcl-6 (B-cell lymphoma 6) and BCoR (Bcl-6 interacting co-
repressor) in human microvascular endothelial cells (HMEC). While Bcl-6 and BCoR had 
been described to interact in chromatin remodeling and transcriptional repression of Bcl-6 
target genes in lymphocytes and monocytes, their role in endothelial cells was largely 
unknown. 

Thus, we set out to elucidate the functional role of Bcl-6/BCoR in endothelial cells, with a 
particular focus on angiogenesis. We performed a selective gene knock down with siRNAs 
and studied the effect on HMEC sprouting and proliferation. Angiogenic sprouting was 
investigated in a three-dimensional in vitro assay with HMEC spheroids embedded in a 
collagen matrix. Of interest, Bcl-6/BCoR silencing resulted in a pronounced induction of 
HMEC sprouting. The effect was observed without the addition of pro-angiogenic factors and 
was comparable in efficiency to stimulation by VEGF. Furthermore, we found Notch target 
genes to be altered at the transcript level upon Bcl-6/BCoR silencing, indicating a possible 
involvement of the Notch pathway in Bcl-6/BCoR regulation of endothelial sprouting. 

With respect to cell proliferation, Bcl-6/BCoR silencing had a negative effect on endothelial 
cell cycle progression: HMECs were arrested in G0/G1 phase which correlated with an 
increase in the cell cycle inhibitor p21 and a concomitant decrease of cyclin A, cyclin B1 and 
cyclin D2 mRNA. 

In summary, the transcriptional repressors Bcl-6/BCoR were found to regulate EC function by 
blocking angiogenic sprouting while promoting cell proliferation. Further investigations on the 
intracellular pathways involved are currently ongoing. 
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Abstract-O 

O5 
 

 

 

 

Regenerative effects of secreted factors derived from peripheral blood 
mononuclear cells in cutaneous wound healing after full-thickness skin 

defects, burn and skin grafting: results of animal studies 

 

Author(s): Stefan Hacker 1,2, Rainer Mittermayr 3, Michael Mildner 4, Thomas Haider 2, 
Stefanie Nickl 1,2, Matthias Zimmermann 2, Lucian Beer 2, Diana Lebherz-
Eichinger 2, Thomas Schweiger 2, Andreas Mitterbauer 2, Claudia Keibl 3, 
Gregor Werba 2, Manfred Frey 1, Hendrik Jan Ankersmit 2,5 
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OBJECTIVE: Wound healing is a complex process involving a vast number of mechanisms. 
Previous studies have shown a positive effect on wound regeneration after treatment with 
single growth factors. The direct application of peripheral blood mononuclear cells (PBMC) 
has been shown to enhance wound healing in chronic wounds. In this study we investigated 
the effects of cell-free supernatants (secretomes) derived from PBMC cultures in in vivo 
animal models of skin regeneration after full-thickness defects. 

METHODS: Supernatants of human PBMC were harvested after 24 hours of incubation and 
freeze-dried. Full-thickness punch biopsy wounds in mice were treated with creams 
containing supernatants. Wounds were analyzed daily and histology was performed after 7 
days. Full thickness burn injuries were created in a porcine model and skin grafting with 
subsequent application of supernatants was performed. Healing of skin transplants was 
monitored for 10 days and wounds were analyzed regarding to quality of regeneration and 
angiogenesis. Effects on primary skin cells were investigated in vitro.   

RESULTS: Histological analysis revealed a better regeneration of epidermal and dermal 
structures after application of supernatants in the in vivo skin grafting model. Moreover, 
inflammation was markedly reduced. In the mouse model, enhanced reduction of wound size 
after topical application was observed. Staining revealed more advanced healing and 
angiogenesis compared to control wounds. Treatment of primary skin cells showed 
increased proliferation and migration.  

CONCLUSIONS: Based on these results, we showed that the secreted factors of human 
PBMC have regenerative potential in vitro and in vivo. These effects are based on improved 
wound healing, increased angiogenesis and a better quality of the dermal/epidermal border 
zone after full-thickness injuries in animal models. 
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Cardiovascular disease (CVD) is still the primary cause of death in diabetes patients (≈40%). 
In addition, atherosclerosis is more frequent, aggressive and accelerated in patients with 
diabetes than without. Studies like ACCORD and VADT suggest a non-beneficial effect of – 
especially high – insulin supplementation therapy (IST) on CVD. However, a causal relation 
of IST and CVD has not yet been proven. We hypothesize that matrix-metalloproteinases 
(MMP), which are involved in plaque formation, rupture and thus acute events, are 
associated with exogenous insulin. 
We included 122 patients with type 2 diabetes and CVD: 32 female, age: 71±8.9 years, 
diabetes duration: 13.5±10.4 years, fasting glucose: 7.7±2.2mg/dl, fasting insulin 
18±15µU/ml, fasting C-peptide: 3.7±2.6ng/ml, HbA1c: 6.7±1.1 rel.%. 32 of those patients 
received IST. MMP-8 and MMP-9 were measured by multiplex bead array and Tissue 
inhibitor of metallo-proteinases-1 (TIMP-1) by ELISA, both together describing the likelihood 
of plaque rupture potential. 
We are the first to report a significant association of MMP-8 (r=0.593, p=0.001), MMP-9 
(r=0.590, p=0.001) and MMP-8/TIMP-1 (r=0.378, p=0.043) with insulin levels in patients with 
IST. This correlation, however, was not found in diabetic patients without insulin treatment. 
After elimination of patients with albuminuria and female patients, this correlation became 
even stronger and in addition a correlation between MMP-9/TIMP-1 (r=0.575, p=0.020) and 
insulin was found even though TIMP-1 was significantly higher in patients with IST (p=0.011). 
In addition, the association of Insulin with MMP-8 and MMP-9 levels in insulin treated 
patients withstood multivariate Regression and thus Insulin was identified the single most 
independent predictor of MMP-8 and MMP-9. 
Having in mind that these two MMPs have been associated with different manifestations of 
CVD, IST may promote CVD in patients with diabetes by elevating the MMP/TIMP-1 ratio. 
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Dual anti platelet therapy (DAPT) is a cornerstone in the treatment of the acute coronary 
syndrome together with percutaneous coronary intervention and thrombolysis. In this study, It 
was our target to study the effects of clopidogrel and acetylsalicylic acid (ASA) in vivo by 
measuring markers of platelet and coagulation activation in blood obtained directly at the site 
of vascular injury (shed blood). In a double blind, randomized study, 44 healthy, young, male 
volunteers were treated with either clopidogrel and ASA or clopidogrel and placebo for 7 
days. ß-thromboglobulin (ß-TG), d-dimer and prothrombin fragment 1+2 (F1+2) were 
measured in shed blood before and on several time points after study treatment. Between BL 
and 2h after study drug intake, there was no statistically significant difference in the effect on 
ß-TG, d-dimer and F1+2, respectively, when both treatment groups where compared. If the 
full study period is taken into account, a statistically significant difference in the effect on ß-
TG and F1+2 between both groups was seen. In contrast to tests done in venous blood, the 
shed blood used in our tests is in an activated state and thus more likely to represent the 
state of coagulation activation in the case of an actual vascular injury. The lack of difference 
between clopidogrel + ASA and clopidogrel + placebo on hemostatic system activation in 
healthy and young males could be an indication that platelet inhibition with clopidogrel only 
could be sufficient. Because of ethical reasons clinical studies in patients requiring platelet 
inhibition could only be done with different platelet inhibitors on top of ASA (DAPT). With 
new, more potent platelet inhibitors in clinical use, our data could be useful information to re-
evaluate current treatment guidelines. 
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Severe sepsis is a highly prevalent life threatening condition characterized by a dramatic 
inflammatory syndrome in response to an ongoing infection. Extensive hemolysis occurring 
in the course of bacterial sepsis induces the release of the highly reactive heme moiety from 
hemoglobin that quickly overwhelms the heme-scavenging capacity of plasma proteins, 
resulting in high concentrations of circulating free heme. Heme has been shown to exert 
cytotoxic effects, and was as such found associated with increased organ failure and 
mortality from sepsis. However, its direct effect on the immune response to bacterial 
infections remains poorly understood. We therefore investigated if and how heme might 
modulate the immune response during sepsis.  Studying a model of E. coli (O18:K1) 
peritonitis, we found that heme is readily released following infection. Increasing the levels of 
circulatory heme exogenously resulted in significantly higher bacterial counts at the site of 
infection and blood, which was paralleled by enhanced cytokine levels and increased organ 
damage. In addition, the recruitment of neutrophils and monocytes to the peritoneal cavity 
remained unaltered, in spite of the severe increase in the bacterial burden in heme treated 
mice. Conversely, myeloid specific Heme Oxygenase 1 knock-out mice (MacHO1-/-) showed 
higher levels of plasma heme which was reflected in increased bacterial counts. To 
understand the underlying mechanism, we assessed the immune effector functions of 
macrophages in vitro and found heme to induce a rapid cytoskeletal rearrangement, 
associated with a potent inhibition of the phagocytosis of bacteria.  We therefore suggest that 
heme release in the course of bacterial sepsis could represent an extrinsic virulence factor, 
allowing for an increased pathogenicity of invading microbes.  
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Circulating interleukin (IL-) 6 increases with the severity of heart failure and it can also be 
regarded as a prognostic factor. In contrast, recent studies show that the activation of the IL-
6-gp130-JAK-STAT axis is crucial in the regulation of cardiac development, vasculogenesis 
as well as the inhibition of apoptosis. Moreover, the temporary elevation of this marker during 
preconditioning processes is associated with regenerative and pro-survival effects in adult 
hearts. We hypothesized that this mechanism might also account for the observed 
experimental and clinical benefits including the pronounced reduction of myocardial infarct 
size mediated by pressure-controlled coronary sinus occlusion (PICSO). 
32 patients undergoing cardiac resynchronization therapy (CRT) device implantation 
(diagnosis: ischemic and dilated cardiomyopathy) were included into a prospective non 
randomized study (8 interventional/24 control group). IL-6 was measured before and after 
PICSO (performed for 20 minutes using a balloon catheter) as a surrogate parameter for 
JAK-STAT pathway induction. 
IL-6 secretion increased significantly after PICSO in comparison to controls (p=0.006). In 
long term follow up (mean patients follow up: 49 months), we assessed a mortality risk 
reduction by 72 percent (RR = 0.277, CI (95%) = 0.034-2.229, p = 0.228). The observed 
survival benefit included particularly patients with NT-proBNP levels above 1500 pg/ml. 
These results support our hypothesis of JAK-STAT pathway initiation after PICSO application 
and are in accordance with prior experimental analyses showing enhanced expression of 
vascular endothelial growth factor and heme oxygenase 1. Therefore, it can be assumed that 
one major component of PICSO is the initiation of mechanotransduction by the applied 
stimuli of pulsatile stretch and shear stress. This intervention could be the link to molecular 
corresponding factors improving patient outcome. 
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Abstract (max. 2000 characters with space; line spacing: 1.2; Arial 11pt): 

Despite increasing knowledge about VEGF-A/ VEGF receptor-2 signaling, downstream 
transcriptional responses still remain incompletely defined. We have detected a panel of 
transcription factors to be specifically upregulated by VEGF-A in endothelial cells, but not 
induced by other growth factors/cytokines such as EGF or IL-1. Two of the most strongly 
induced were the homeobox transcription factor HLX and the MADS-box transcription factor 
MEF2C. Surprisingly, both were found to inhibit angiogenic sprouting under normoxic 
conditions. The obtained results show that HLX exerts this inhibitive effect via upregulation of 
repulsive guidance cues such as UNC5B, which can prevent sprouting (1). MEF2C induces 
production of alpha-2-macroglobulin, which can presumably sequester angiogenic growth 
factors and inhibit proteases involved in sprout invasion. However, when hypoxic conditions 
were applied, VEGF-A induces less HLX and MEF2C and neither UNC5B nor alpha-2-
macroglobulin were significantly upregulated. Thus, we propose that these mechanisms 
function as angiogenic breaks and adapt angiogenic sprouting activity to oxygen 
concentration.  

This work was supported by FWF P21291, CS was a DocfForte fellow of the ÖAW. 

(1) Testori et al., Blood 117, 2735-44 (2011) 
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Metastasis in melanoma requires a complex series of steps covering interconnected 
processes such as angiogenesis, lymphangiogenesis, tumor and host immunology or tumor 
cell migration. Crucial for its understanding is the study of molecules linking these processes. 
Chemokines are important mediators in nearly all the above mentioned steps. In a 
xenotransplantation melanoma mouse model, the chemokine profile of primary tumors and 
lymph node metastasis was compared to controls. Expression of twelve chemokines in 
mRNA level proved to be differently regulated. These chemokines were subsequently 
analyzed in FFPE samples of human stage T1 to T4 melanomas using RT-PCR. 
Interestingly, a chemokine pattern primarily reflecting differences in biological behavior and 
not only the different tumor stages could be identified. From the upregulated chemokines we 
focused in those involved in the metastatic process through cell migration and 
angiogenesis/lymphangiogenesis. An increased mRNA level could be identified even in 
metastasizing T1 melanomas. To proof the biological relevance in vivo, overexpression was 
carried out in cell lines with diverse metastatic behaviors including two primarily isolated from 
the same melanoma tumor patient and studied in a xenotransplantation SCID mouse model.  
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In the present project, we are analysing the influence of mechanistic target of rapamycin 
(mTOR) signalling pathway on scavenger receptor class B type I (SR-BI) expression levels in 
human umbilical vein endothelial cells (HUVECs), a model system for the vascular 
endothelium. Rapamycin, which is in clinical use as an immunosuppressive drug, was shown 
to cause hyperlipidemia in patients, which is an established risk factor for atherosclerosis. It 
was demonstrated that this hyperlipidemia likely arises from decreased hepatic low density 
lipoprotein (LDL) receptor levels. However the overall impact of rapamycin treatment on 
atherosclerosis is unknown.  

We show that the high density lipoprotein (HDL) receptor SR-BI is strongly down-regulated 
on protein as well as on mRNA level upon inhibition of mTOR signalling by rapamycin in a 
time and dose dependent manner. This seems to happen via a transcriptional mechanism 
mediated by the mTORC1/S6k axis. In contrast, activation of the mTOR signalling pathway 
leads to increased expression of SR-BI.  

In the vascular endothelium SR-BI plays an important role not only in the uptake and 
transcytosis of HDL but also in the activation of PI3K/Akt signalling, which has essential 
downstream effects for example the activation of endothelial nitric oxide synthase (eNOS). 
Interestingly there was no difference in HDL uptake after rapamycin treatment, which can be 
explained by the fact that several other receptors are involved in HDL uptake by endothelial 
cells. We further analysed the implication of SR-BI downregulation in signalling events. 
Following rapamycin treatment HDL is no longer able to induce Akt phosphorylation. This 
effect was also observed upon SR-BI knockdown indicating that it is specific for SR-BI.  

All together our results suggest an important role of the mTOR signalling pathway, which is 
deregulated in many diseases like obesity or cancer, in the regulation of endothelial SR-BI 
levels. 
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Introduction 
Beyond their primary physiological function, platelets are critically involved in the onset and 
progression of inflammation, cell proliferation and immune response – central features of 
cardiovascular disorders. Platelets interact with different cell types such as endothelial cells 
or leukocytes, thereby linking inflammation and atherothrombosis. The resulting pro-oxidative 
environment also leads to oxidation of low density lipoprotein (LDL) which is considered as 
key player in the development and progression of atherosclerotic disease. Here, we studied 
the effects of oxidised LDL (oxLDL) on platelet-neutrophil interaction and subsequent 
neutrophil transmigration. 

Methods 
Neutrophil adhesion to and transmigration across a HUVEC monolayer in response to 
oxLDL, with and without platelets, was determined under flow, as well as static conditions in 
a Transwell-migration assay. 
The oxLDL-induced formation of platelet-neutrophil aggregates was measured in whole 
blood by two-colour flow cytometry. 

Results 
Oxidised LDL immediately activate platelets, which then rapidly bind to neutrophils, thereby 
leading to the formation of co-aggregates. The observed effects of oxLDL on platelet-
neutrophil aggregate formation depended on the incubation time and lipoprotein 
concentration. Moreover, it correlated with the degree of oxidative modification of LDL, while 
native LDL was unable to induce platelet-neutrophil interactions. Furthermore, we 
demonstrate that oxLDL-stimulated platelets enhance activation, recruitment and 
transmigration of neutrophils mainly via P-Selectin-PSGL-1 mediated cell-cell interaction.  

Conclusion 
Platelets form co-aggregates with neutrophils and directly enhance neutrophil activation, 
adhesion and transmigration in response to oxLDL and might thereby aggravate 
inflammatory processes within the vessel wall, which promote the development of 
atherosclerosis. 
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Platelets are megakaryocyte-derived anucleated cell fragments and play a major role in 
hemostasis, inflammation and immunology. They are easily obtained and purified from whole 
blood and beyond their representative characteristics for the vascular cell system, they are 
also considered as model for the neuronal cells. 

Increasing efforts emerged to develop diagnostic tools based on analysis platelet-proteome 
and many of these rely on protein biomarkers. Biomarkers distinguish with their quantitative 
presence between biological and pathological conditions. Most importantly, quantification of 
a protein biomarker requires reliable normalization proteins (NPs) whereby an increasing 
numbers of publications showed that the expression of “traditional” NPs (e.g. GAPDH) are 
influenced by certain conditions and diseases. 

We analyzed the platelet’s proteome with 2D DIGE for proteins with low variability in a huge 
(n=204) heterogeneous study population - including healthy individuals and also patients 
suffering from either Alzheimer’s (AD), Parkinson (PD), Schizophrenia or other dementias. 
We created a hit list of proteins with stable expression levels by calculating the total 
variations of 890 different platelet proteins. Selected top ranked proteins were subsequently 
identified by tandem mass spectrometry (MS/MS) fragmentation analysis with an ion trap 
mass spectrometer (XCT-Plus, Agilent). 

Six proteins out of 890 showed a midget CVbio of only 1-2%. Next to these novel 
normalisation candidates like Prxn6 and isoforms of 14-3-3, the traditional NPs GAPDH and 

Tubulin emerge in the midfield of our list. 14-3-3 was a top ranked protein on our list (CVtot 
of 8%) and showed normalisation capabilities on 1D Western Blot superior to GAPDH. 

The platelets proteome contains proteins which expression is very stable among different 
individuals. Neither sex, nor age, nor selected neurological disorders influences their 
expression which puts them in perspective for new potential NPs. 
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Continued mechanical ventilation during coronary artery 
bypass graft operation attenuates systemic immune 

response 

Background: Cardiopulmonary bypass (CPB) is known to induce a short pro- and long 
lasting anti-inflammatory immune response. The anti-inflammatory protein soluble ST2 
(sST2) may be involved in the pathogenesis of postoperative immune dysfunction. We 
investigated whether continued mechanical ventilation during CPB has an impact on 
postoperative serum sST2 and cytokine release.  

Methods: Thirty patients undergoing conventional coronary artery bypass graft (CABG) 
operation were randomized into a ventilated on CPB (VG; n = 15) and non-ventilated on CPB 
group (NVG; n = 15). Blood samples were drawn at the beginning and end of surgery, and at 
the five consecutive days. sST2, IL-4, IL-10, IgM, IgG, IL-6 and endotoxin were measured by 
ELISA. Data are given as mean standard deviation (SD). An Mann-Whitney-U-test was used 
for statistical analysis.  

Results: Serum levels of sST2 and IL-10 were significantly higher in the NVG as compared 
to VG at the first postoperative day (POD-1) [sST2 pg/ml: 1366.4 (433) (VG) vs. 2296.3 
(1795.5) (NVG) p=0.029; IL:-10: pg/ml 10.7 (4.0) (VG) vs. 15.4 (6.8) (NVG) p=0.038]. In 
addition secretion of pro-inflammatory IL-6 was slightly reduced in the VG at POD-1 [IL-6 
pg/ml: 83.1 (52.5) (VG) vs. 110.2 (42.3) (NVG) p=0.033]. IL-4, endotoxin, IgM and IgG 
showed no differences between groups. 

Conclusion: This data suggests that continued mechanical ventilation during CABG 
attenuates inflammatory and anti-inflammatory immune responses after CPB. Continued 
mechanical ventilation may have beneficial effects in the attenuation CPB-induced immune 
activation.  

30  



  Abstract-P 

P4 
 

 

 

 

Intravenous S-NO-HSA application successfully tackles 
ischemia/reperfusion injury in a rat model of ACS 

 

Author(s): Dzilic E1, Kreibich M1, Kremer J1, Moser P1, Nagel F1, Haller P1, 
Santer D1, Hallström S1,2, Podesser BK1,3, Trescher K1,3 

 

Affiliation(s): 1) Ludwig Boltzmann Cluster for cardiovascular research 
2) LK St. Pölten, Department of Cardiac Surgery 
3) Institute of Physiological Chemistry, Medical University Graz 

 

Contact: elda.dzilic@meduniwien.ac.at; 
maximilian.kreibich@meduniwien.ac.at 

 

Key words: Ischemia/reperfusion injury, ACS, S-NO-HSA 
 

 

Objective: Ischemia/Reperfusion injury (IRI) is a major cause for high mortality and morbidity 
after acute coronary syndrome (ACS) that still lacks sufficient treatment after PCI. Thus, we 
evaluated the influence of the NO-donor S-NO-human serum albumin (HSA) during IRI in a 
rat model of ACS.  
Methods: IRI was simulated by 60’ LAD ligature followed by 120’ in vivo reperfusion in male 
SD rats. Following 15’ of ischemia 0.3 μmol/kg S-NO-HSA were randomly applied to 12 rats 
(treatment: n=12; control: n=14) intravenously for 75 minutes. Afterwards, hemodynamic 
evaluation was performed on an erythrocyte perfused isolated working heart for 45’ 
(treatment: n=8; control: n=10) or evans blue and TTC staining was performed in vivo 
(treatment: n=4; control: n=4) to analyze left ventricular infarct size (IS%LV) and area at risk 
(AAR%LV). 
Results: IS was equal in both groups (treatment: 38±2% vs. control: 39±3% n.s.), whereas 
treatment significantly decreased AAR (treatment: 55±3% vs. control: 79±7% p<0.05). 
Working heart evaluation revealed significantly better hemodynamic function in the treatment 
group: Cardiac output (treatment: 33.2±2.2mL/min vs. control: 23.0±1.4mL/min p≤0.01), 
external heart work (treatment: 6262±548mL/min×g vs. control: 4745±302mL/min×g p≤0.05). 
There was no significant difference in coronary flow (treatment: 1.9±0.1mL/min vs. control: 
1.9±0.2mL/min n.s.). However, while myocardial oxygen delivery was equal in both groups 
(treatment: 28.6±1.5mL/min×g vs. control: 24.3±2.0mL/min×g n.s.), myocardial oxygen 
uptake was significantly enhanced through NO-donor therapy (treatment: 8.2±0.4mL/min×g 
vs. control: 5.6±0.2mL/min×g p≤0.01).  
Conclusion: S-NO-HSA successfully tackles IRI in a rat model of ACS. Smaller AAR and 
better oxygen metabolism point into the direction of reduced endothelial dysfunction. 
Therefore, we believe that S-NO-HSA might be an interesting therapeutic option for patients 
with myocardial infarction and interventional revascularization. 
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Protein C inhibitor (PCI) is an extracellular, heparin-binding serine protease inhibitor (serpin), 
and has originally been described as an inhibitor of activated protein C (aPC) (Silverman 
2001; Geiger 2007). Phosphatidylserine (PS), oxidized PS and oxidized 
phosphatidylethanolamin (PE) bind to PCI and thereby modify its activity (Nishioka 1998, 
Malleier 2007). PE and PS are normally localized to the inner leaflet of the cell membrane, 
but are exposed on microparticles (MPs) (Hugel 2005). MPs are cell membrane-derived 
vesicles (size: 0.1-1 µm) with important roles in coagulation, inflammation, and endothelial 
function. The type of stimulus that causes their release determines number, functional 
characteristics, and biochemical composition of circulating MPs (Freyssinet 2010; Leroyer 
2008). In this study we can show by flow cytometry analyses the presence of PCI on MPs 
isolated from the blood of healthy donors. MP-bound PCI did not inhibit aPC or thrombin. 
MPs did also not stimulate the inhibition of aPC and thrombin by exogenously added PCI 
when the remaining activity was determined from the cleavage of a chromogenic substrate. 
Furthermore, MPs were already saturated with plasma PCI since they did not bind 
exogenously added labelled PCI as seen by flow cytometry analyses. To identify the binding 
partners of PCI on/in MPs we immunoprecipitated MP-lysates with anti-PCI-IgG. Mass 
spectrometry revealed the co-precipitation of complement proteins with PCI. Thus, we 
investigated the role of PCI in the complement cascade. Western blot analyses showed 
cleavage of PCI by purified C1s, a serine protease of the classical complement pathway. 
However, PCI did not inhibit C1s amidolytic activity. We therefore propose that PCI is a 
substrate for C1s. In vivo this may interfere with complement activation as well as lead to the 
inactivation of PCI at site of complement activation. 
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Background 
ST-elevation acute coronary syndrome (STE-ACS) is the leading cause of death. 
Mechanisms of acute plaque rupture and coronary occlusion are poorly understood. In 
contrast to common knowledge implicating intralesional macrophages in the pathogenesis of 
acute coronary vascular syndromes, we hypothesize that circulating innate immune cells 
mediate plaque rupture and thrombotic occlusion. Monocytes are early inflammatory cells 
implicated in the pathogenesis of ACS. CD16+ monocytes represent an activated and 
proinflammatory subtype. In the present study, we examined the distribution and activation 
status of these subsets in STE-ACS. 

Methods  
STE-ACS patients who underwent primary percutaneous coronary intervention at the Vienna 
General Hospital were consented (n=85). Culprit site blood was aspirated with a 
thrombectomy catheter and particulate thrombus material was separated. In parallel, blood 
was sampled from the femoral arterial sheath. Flow cytometry was employed to classify 
monocytes by their CD14:CD16 ratio (CD14+CD16-, CD14+CD16+, CD14-CD16+) at the 
plaque rupture site, both in the fluidic and solid compartments. Furthermore, activation 
markers were quantified (CD11a, CD11b, TLR2, TLR4). 

Results  
CD16+ monocytes were selectively increased in the fluidic compartment at the culprit lesion 
site of STE-ACS patients. They express a distinct pattern of adhesion and activation markers 
and aggregate with platelets.  

Conclusion  
CD16+ monocytes accumulate at the culprit lesion site in STE-ACS patients. We hypothesize 
that interaction with platelets induces CD16 expression initiating pro-inflammatory 
downstream effects, including inflammatory cell recruitment.   
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Background: Atherosclerosis is a chronic inflammatory disease, in which the accumulation of 
oxidized LDL (oxLDL) in the vascular wall promotes an inflammatory response. B1 cells and 
the IgM natural antibodies (NAbs) they secrete protect from atherosclerosis. A large part of 
all NAbs is directed against various oxidation-specific epitopes (OSEs), including 
phosphocholine (PC) of oxidized phospholipids, which is bound by the germline NAb 
E06/T15. E06/T15 possess 
es reactivity for both PC in oxLDL and pneumococci, respectively. Pneumococcal 
immunization of cholesterol-fed Ldlr-/- mice results in high titers of anti-oxLDL IgM, which are 
largely of the E06/T15 clonotype, and reduces atherosclerosis. However, the contribution of 
PC-specific IgM to the atheroprotective effect of NAbs is unknown. 
Objective and Methods: Because the limited repertoire of NAbs is conserved, we 
hypothesize that the deficiency of selected clones will affect atherosclerosis in mice. To test 
this, we obtained mice deficient in the variable heavy V gene S107 (V1), which is required for 
the canonical rearrangement of E06/T15id+ and crossed them onto a Ldlr-/- background to 
generate atherosclerosis-prone mice that do not express E06/T15 IgM. Furthermore, we 
designed shRNA constructs directed against the defined heavy chain variable region 
sequence of E06/T15 to specifically silence the expression of this prototypic NAbs. 
Results: Initial immunological characterizations of S107 (V1) ko mice revealed unchanged 
total IgM titers, while PC-specific IgM and total IgG levels were decreased. Moreover, we 
identified 3 shRNAs that specifically target and inhibit the expression of T15id+ IgM in vitro, 
but not the expression of IgM with specificity for other OSEs. 
Conclusions: We have designed two different approaches to study the relevance of PC-
specific IgM responses in murine atherosclerosis. It is expected that mice with impaired 
expression of PC-specific E06/T15 IgM develop significantly more atherosclerosis. 
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Abstract (max. 2000 characters with space; line spacing: 1.2; Arial 11pt): 

Background. Although various techniques of orthotopic single lung transplantation in rats 

have been reported, their widespread use has been limited due to severe technical 

limitations and the complexity of the procedure. The aim of this study was to develop a novel 

microsurgical lung transplantation model in rats with high survival rates that can be 

performed by one surgeon alone. 

Methods. A total of 56 left lung allografts were transplanted from Fischer to Wistar Kyoto rats. 

To minimize existing pitfalls we developed a triple axis precision system to place and 

stabilize vascular clips intrathoracically for clamping the left broncho-vascular structures; 

thereby avoiding interference with the heart and contralateral lung movement. We utilized 

this novel approach in combination with a single-suture bronchial anastomosis technique and 

proximal cuffing approach for vascular anastomosis, rendering surgical assistance 

unnecessary. Ischemia times were standardized to 180 min. Results In recent series the 12-

hour survival was 100%, the 21-day survival 90%. The lungs showed excellent perfusion and 

ventilation immediately upon transplantation. Donor operation lasted 25±5min, donor left lung 

dissection lasted 25±5min and implantation lasted 100±15min. The perioperative 

complications included acute bleeding and venous cuff failures. The only noteworthy 

postoperative complication impairing animal survival was pleural effusion. 

Conclusion This method for left orthotopic single lung transplantation in rats using a proximal 

cuff technique for vascular anastomoses and a single suture technique is technically feasible 

and can be performed – by using the suggested clipping system – by one experienced 

surgeon alone with very high survival rates. 
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Burn injuries form one of the most devastating forms of trauma and have a higher incidence 
worldwide than tuberculosis and HIV infections together. The immunologic response to burn 
traumas is biphasic. After burns, an initial inflammatory response is present. Around 3 days 
after the initial trauma, immunosuppression leads to an increased risk for developing 
infections associated with prolonged hospitalization and increased mortality. 

ST2 forms a receptor complex for IL-33, a cytokine known for its pro- inflammatory potential. 
The soluble form of this receptor, sST2, acts as a decoy receptor and denies IL-33 from 
binding to its target cells. Soluble ST2 has already been described in various diseases. 

The Aim of this study was to evaluate sST2 serum levels in burn patients to identify a 
possible involvement of the sST2/IL-33 pathway in the immune response following burn 
injuries. 

21 burn patients admitted to the burn intensive care unit of the General Hospital Vienna and 
8 healthy volunteers were included in this study. Serum levels of sST2 were significantly 
increased compared to controls (Day 0: Burn: 2406pg/ml, Control: 126pg/ml, p=0,001; Day 1: 
Burn: 3770pg/ml, Control: 136pg/ml, p<0,001) and correlated significantly with the 
occurrence of infections and mortality in these patients. Furthermore, decreased levels of IL-
33 were found in serum of burn patients. 

These data suggest involvement of the sST2/IL-33 pathway in the immunosuppression after 
burn injuries. Further studies are necessary to confirm serum levels of sST2 after burn 
injuries as biomarker in high-risk patients. 
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Activin A proteins are homodimers of inhibin βA subunits and potently inhibit blood vessel 
angiogenesis in part via induction of p21. Follistatin serves as an antagonist, it binds activin 
with high affinity and neutralizes most but not all of its biological actions.  

To investigate the role of inhibin and follistatin in lymph angiogenesis in human melanoma, 
control, inhibin and follistatin stably over-expressing A375 melanoma cells were injected 
intradermally into SCID mice. The arising primary tumours were extracted at a size of 
400mm3 and the lymph nodes were removed when they were palpable. To compare inhibin 
and follistatin mRNA expression, RT-PCR analysis were performed from primary tumours 
and metastases. To analyze mouse blood- and lymph vessels, immunohistochemical 
stainings were performed.  

We found growth rates of primary tumors to be equal which correlate with in vitro proliferation 
assays. Inhibin over-expressing tumors show an increase invasiveness but a significant 
decrease in peritumoral lymph- and blood vessels. 

In conclusion, our results point to an involvement of inhibin as inhibitor of melanoma 
associates lymph angiogenesis. 

 

 

 

 

 

 

 

37  



Abstract-P 

P11 
 

 

 

 

 

Author(s): Renate Hofer-Warbinek1, Helia Schönthaler2, Karoline Lipnik1, Caterina 
Sturtzel1, Doris Schneller1, Burcu Gencelli1, Rose Luo1, Martin Bilban1, 
Erwin F. Wagner2 and Erhard Hofer1 

 
Affiliation(s): 

1Department of Vascular Biology and Thrombosis Research, Medical 
University of Vienna, 2Spanish National Cancer Centre, Madrid 

 
Contact: 

caterina.sturtzel@meduiniwien.ac.at or 
erhard.hofer@meduniwien.ac.at 

 
Key words: 

endothelial differentiation, stem cells 

Characterization of endothelial differentiation from stem 
cells 

 

Abstract: 

The regulatory mechanisms controling differentiation of human endothelial cells from 
pluripotent stem cells are insufficiently understood. To investigate this differentiation we have 
established a feeder-free differentiation system from the human embryonic stem cell line 
HES1. Embryoid bodies formed from HES1 cells were seeded in a defined differentiation 
medium on gelatine-coated tissue culture plates leading to outgrowth of cells in a monolayer 
which contained approximately 20 % of cells single-positive for CD31 as well as 10 % of cells 
double positive for CD31 and VE-cadherin after 5 to 8 days in culture. Following selection of 
the CD31/VE-cadherin double-positive cells by preparative FACS sorting, growing for further 
7 days and a second round of FACS sorting, stable populations of cells with the 
characteristics of late endothelial progenitors expressing CD31, VE-cadherin, CD34, KDR 
and vWF were obtained. These cells displayed strongly enhanced sprouting capabalities and 
similar LDL uptake when compared to mature endothelial cells isolated from the vessel wall 
(HUVEC). They responded to inflammatory activation by expressing E-selectin, V-CAM and 
I-CAM at levels comparable to HUVEC resulting in efficient adhesion of leucocytes to 
monolayers of stimulated cells. This in vitro system provides a valuable model for studying 
endothelial differentiation from pluripotent stem cells at different stages of endothelial marker 
expression and has been used for Affymetrix gene profiling. Several transcription factors 
modulated during differentiation have been selected and are being investigated by gain- and 
loss-of-function experiments. 
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OBJECTIVE 
The risk of cardiovascular death before the age of 40 is 20-fold higher in patients with type 1 
diabetes mellitus (T1DM). Endothelial progenitor cells (EPCs) predict cardiovascular 
morbidity and mortality in patients without diabetes. We hypothesized that EPCs are modified 
in children with T1DM and are related to characteristics of T1DM such as glycemic control. 
 
RESEARCH DESIGN AND METHODS  
Children (n = 190; 156 T1DM subjects and 34 control subjects [CO]) were included in an 
observational cohort study and matched for age and sex. EPCs were enumerated by flow 
cytometry at the beginning (cross-sectional) and 1 year later (longitudinal). To analyze 
changes of variables during the observation, delta-values were calculated. 
 
RESULTS  
EPCs were significantly reduced in T1DM children versus CO (609±359 vs. 1165±484, 
P<0.001). Multivariate regression modeling revealed that glycated hemoglobin 
A1c (HbA1c) was the strongest independent predictor of EPCs (beta=0,355, P<0,001). 
Overall glycemic control at the beginning and end of study did not differ (7.861.2 vs. 7.861.2 
relative %, P = NS), but we observed individual HbA1c changes of -4.30/+3.10 relative%. 
The strongest EPC increase was observed in the patients with the most favorable HbA1c 
lowering during the 1-year follow-up. Accordingly, the strongest EPC decrease was 
demonstrated in the patients with the strongest HbA1c worsening during the time period. 
 
CONCLUSIONS  
This is the first prospective study demonstrating diminished EPCs in children with T1DM. The 
association of better glycemic control with an increase in EPC numbers within 1 year 
suggests that a reduction of the high cardiovascular disease burden might be mediated 
likewise. 
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Experimental animal models of brain death by increasing intracranial pressure (ICP) through 
inflation of an intracranial placed balloon-catheter are well established and used in 
transplant-associated studies. We therefore induced brain death (BD) in female OF-1 mice 

by injecting 20µl saline every 5 min into an intracranial placed balloon increasing ICP 

gradually [BD grad, n = 7] under electroencephalogram (EEG) and ICP monitoring until BD 
occurred. The balloon was placed through trepanation and both EEG electrodes where 
placed in fronto and temporoparietal region. The major criterion for BD was a flat-line-EEG, 
confirmed by cessation of spontaneous respiration and maximally dilated and fixed pupils. 
ICP, central activity and heart rate were continuously monitored during the entire 6 h follow-
up. BD and control group were ventilated via tracheostoma. In sham-operated controls 
[control, n = 7] a burr hole was drilled but no balloon inserted. Equal ICP levels where shown 
at the time of BD. The BD group had increased heart rates (HR) 15 min after BD, HR 

decreased to 409.33 ± 26.46bpm [BD grad] (n.s. vs. control) by 30 min after the inflation of 

the balloon. 
On the basis of these results, we conclude that the mouse model of brain death can be 
performed in a standardized, reproducible and successful way. 
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Acute lung injury (ALI) and acute respiratory distress syndrome are often combined with 
pulmonary hypertension (PH) which is associated with poor outcome. Thus research on 
selective pulmonary vasodilators has become very important. Levosimendan enhances 
myocardial contractility and possesses vasodilatory effects on systemic and pulmonary 
circulation. Inhalation of aerosolized levosimendan could result in a reduction of pulmonary 
arterial pressure (PAP) without affecting systemic circulation.  
We induced ALI and PH in pigs by infusion of oleic acid (OA) and investigated the 
hemodynamic effects of aerosolized (n=7) and intravenous (iv; n=5) levosimendan in 
cumulative doses of 1, 10, and 100 µg·kg-1 compared to saline-treated controls (n=5). In 
addition we selectively blocked adenosine triphosphate (KATP) and calcium (KCa2+) dependent 
potassium channels by glibenclamide (Glib) and tetraethylammonium (TEA), respectively, to 
study the mechanism mediating the effects of aerosolized levosimendan on pulmonary 
vasculature in vivo. 
Aerosolized levosimendan at a dose of 100 µg·kg-1 lead to a mean reduction of mean PAP by 
14% (SD±9%; p=0.01) and pulmonary vascular resistance index (PVRI) by 25% (±13%; 
p=0.01) compared to 60min after OA without affecting systemic vascular resistance index 
(SVRI). Lower inhaled doses were not effective. In contrast, 100 µg·kg-1 of iv levosimendan 
reduced PAP and PVRI by 18% (±7%; p=0.007) and 30% (±16%; p=0.02), respectively, and 
also decreased SVRI by 38% (±8%; p=0.004) as compared to 60min after OA. The effect of 
inhaled levosimendan was blocked by Glib, but not by TEA.  
In conclusion, aerosolized levosimendan is a selective pulmonary vasodilator in OA induced 
PH. Intravenous levosimendan reduced PAP and PVRI, but only at the cost of systemic 
vasodilation. Pretreatment with Glib antagonized pulmonary vasodilatory effects of 
aerosolized levosimendan indicating that they are at least in part mediated by KATP- 
channels.  
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Abstract: 

Cells with the characteristics of endothelial progenitors can be isolated from peripheral or 
cord blood (blood endothelial colony forming cells or late outgrowth endothelial progenitors). 
These cells home to ischemic tissue and have been proposed to play a direct or indirect role 
in vessel formation. In a search for genes controling the progenitor status of these cells we 
have identified the forkhead box transcription factor FOXF1 to be selectively expressed in the 
progenitors when compared to mature endothelial cells isolated from the vessel wall. When 
analyzing the role of FOXF1 by gain- and loss-of-function studies we detected a strong 
impact of FOXF1 expression on the increased sprouting capabilities of endothelial 
progenitors. This is apparently caused by the regulation of Notch pathway components. 
FOXF1 overexpression specifically upregulates the expression of Notch-2 receptors and 
induces sprouting. Vice versa, shRNA-mediated downmodulation of FOXF1 as well as 
Notch-2 inhibits sprouting. We show that FOXF1-induced sprouting involves increased 
expression of VEGF receptor-2. Furthermore, the arterial marker ephrin B2 is upregulated, 
whereas the venous marker EphB4 is downmodulated. Hence, these findings support a 
crucial role of FOXF1 for the endothelial progenitor status, implicate the Notch signaling 
pathway as a downstream mediator of FOXF1 functions and suggest its involvement in 
arterial specification and capillary formation. 
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Acute coronary atherothrombosis and neutrophil 
extracellular traps 

 

Background 
Mechanisms of coronary occlusion in ST-elevation acute coronary syndrome (STE-ACS) are 
poorly understood. We hypothesized that circulating innate immune cells play a key role in 
thrombotic occlusion. We have previously reported the accumulation of neutrophils at the 
culprit lesion site.  Neutrophil extracellular traps (NETs) represent an efficient effector 
mechanism of activated neutrophils. We aimed to characterize neutrophils and NETs at the 
culprit lesion site of STE-ACS patients. Furthermore, we tested the effect of DNAse on the 
lysis of coronary thrombus. 
Methods  
We studied 112 STE-ACS patients who underwent primary percutaneous coronary 
intervention (pPCI) at the Vienna General Hospital in the course of a clinical trial. Culprit site 
blood was aspirated with a thrombectomy catheter and particulate thrombus material was 
separated. In parallel, blood was sampled from the femoral arterial sheath. Flow cytometry 
was employed to evaluate neutrophils at the plaque rupture site. These experiments were 
complemented by ELISA, lysis assays and immunofluorescence.  
Results  
Neutrophils derived from coronary thrombi are highly activated (carrying large amounts of 
CD66b, CD11a, CD11b) compared to systemic neutrophils, and aggregate with platelets. 
Nucleosomes, MPO and NE are significantly increased in coronary plasma. The scaffolds of 
particulate coronary thrombi are formed by NETs. Endogenous extracellular DNAse activity 
correlated with the concentrations of coronary nucleosomes and with infarct size by magnetic 
resonance tomography on day 3±2 after pPCI. Coronary thrombi (ex vivo) were lysed faster 
with DNAse and t-PA than with t-PA alone (p<0.05). 
Conclusion  
We report accumulation of NETting neutrophils at the culprit lesion site of patients suffering 
from STE-ACS. Extracellular nucleosomes appear as surrogate markers for NET burden. 
Endogenous DNAse activity may protect from myocardial ischemia, and could be employed 
as a novel more effective thrombolytic agent. 
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Purpose: Aortic valve disease is the most frequent native valve disease in Europe, and the 
third most frequent cause of cardiovascular death. Because aortic valve degeneration and 
prosthetic valve degeneration share common features, we hypothesized that a loss of small 
vessels in the course of an atherosclerotic process is underlying aortic valve stenosis. 

Methods: 232 aortic valves were collected during aortic valve surgeries and at autopsies, and 
corresponding patient and echocardiographic data were recorded. 112 aortic valve leaflets 
were analyzed by X-ray computed tomography and the calcium level was evaluated using 
the Agatston score. Representative tissue samples were used for immunohistochemical 
analysis. Gene expression profiles of leaflets and rings were analyzed with Microarrays, and 
confirmed by Real-time PCR. 

Results: Aortic jet velocities were 1.3±0.3m/s in healthy controls, 1.9±0.2m/s in aortic 
sclerosis and 4.7±0.9m/s in aortic stenosis (p≤0.001). Looking at leaflet weight and 
calcification we observed an increase of both in correlation with disease progression 
(p=0.001). vWF stains showed that blood vessel density within the valve rings decreased in 
parallel with increasing severity of aortic stenosis. Microarray cluster analysis of valve rings 
showed profound differences of normal against stenotic aortic valve rings, independent of 
stenosis severity.  Several blood and lymphatic vessel markers including VE-cadherin and 
PDPN, as well as VEGFA and CTGF were significantly down-regulated in stenotic rings.  
Conclusion: Our data show significant reductions in blood and lymphatic endothelial cell 
markers, as well as pro-angiogenic growth factors in valve rings from patients with aortic 
stenosis. Loss of microvessels within the valve ring may lead to an under-supply of the valve 
leaflets giving way to protein accumulation and degradation, apoptosis, cholesterol 
accumulation, matrix degradation and calcification, thus contributing to stenosis progression. 
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Background: Peroxisome proliferator-activated receptor gamma (PPARγ), a member of the 
ligand-dependent nuclear receptor superfamily, influences cell proliferation, fibrosis, and 
inflammation. Thus, we evaluated the effects of the PPAR γ agonist pioglitazone in a rat 
model of cirrhosis with portal hypertension.  
Methods: Male Sprague Dawley rats underwent bile duct ligation (BDL) to induce cirrhosis 
and portal hypertension or sham operation (SO). Treatment with pioglitazone (PIO; 
100mg/kg p.o.) or vehicle (VEH) was administered from day 21-28 after BDL/SO, when 
cirrhosis was fully developed. Thereafter, heart rate (HR), mean arterial pressure (MAP), 
portal pressure (PP), superior mesenteric artery blood flow (SMABF), and portosystemic 
collateral blood flow (PSCBF) were measured. Splanchnic tissue was analyzed for mRNA 
(PCR) and protein expression (western blot) of angiogenic and inflammatory markers. 
Results: BDL-VEH rats developed signs of portal hypertensive syndrome with an increase in 
PP (p<0.001), SMABF (p<0.001), and PSCBF (p=0.003) compared to SO-VEH rats. Body 
weight (346±40 vs. 358±39 g; p=n.s.), MAP (94±12 vs. 96±18 mmHg; p=n.s.), and HR 
(285±52 vs. 309±43 bpm; p=n.s.) were similar in BDL-VEH and BDL-PIO animals. 

Pioglitazone treatment did not affect SMABF (4.21.1 vs. 4.10.8 mL/min/100g; p=0.857) 

and PP (13.92.0 vs. 15.22.8 mmHg; p=0.125), but it significantly reduced PSCBF (7119 

vs. 4115%; p=0.0004). On an mRNA level, expression of VEGF (p=0.361) and PlGF 

(p=0.307) was similar, while mRNA levels of PDGF (p=0.053), TNF (p=0.075) and PPARγ 
(p=0.017) were decreased in BDL-PIO vs. BDL-VEH animals. No significant differences on 

protein expression of VEGF (p=0.396) and TNF (p=0.208) were observed, while a trend 

towards a decrease of SMA (p=0.077), PDGF (p=0.066) and CD31 (p=0.060) was 
observed in BDL-PIO rats. Compared to BDL-VEH, expression of VEGFR2 (p=0.035) and 
PPARγ (p=0.032) was also significantly reduced in BDL-PIO animals. None of these markers 
was affected by PIO treatment in SO animals. 
Conclusion: While pioglitazone treatment did not decrease PP or splanchnic blood flow, a 

significant decrease in PSCBF was noted. By downregulation of angiogenic (PDGF, SMA, 

CD31, VEGR2) and proinflammatory (TNF) markers, pioglitazone may have beneficial 
effects in patients with extensive portosystemic collaterals (as by reducing toxin/drug 
shunting or variceal pressure). 
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Introduction: Portal hypertension (P), as a function of Ohm's law (P=RxI) is influenced by 
intrahepatic resistance (R) and splanchnic blood flow (I). Non-selective beta-blockers (NSBB) 
decrease splanchnic blood flow and NO-donors (e.g. ISMN) decrease intrahepatic 
resistance, thus both drugs are used for treatment of portal hypertension. We evaluated the 
effects of Nebivolol, a third generation beta-blocker capable of increasing NO bioavailability 
on splanchnic and pulmonary hemodynamics in a cirrhotic rat model developing hepato-
pulmonary syndrome (HPS). 

Methods: Male Sprague Dawley rats underwent bile duct ligation (BDL) to induce cirrhosis. 
The animals were orally treated with Nebivolol (NEBI; 10mg/kg) or vehicle (VEH) via feeding 
tube for seven days, starting three weeks after BDL, when cirrhosis was fully developed. 28 
days after operation, heart rate (HR), mean arterial pressure (MAP), portal pressure (PP), 
and superior mesenteric artery blood flow (SMABF) were measured. Portosystemic collateral 
blood flow (PSCBF) and intrapulmonary shunting (IPS) were quantified by radioactive 
microsphere technique. 

Results: Body weight and MAP were similar in BDL-VEH and BDL-NEBI rats, 
whereas HR was signficantly reduced by Nebivolol treatment. (p<0.001). BDL-NEBI 
animals had significantly higher PP (p=0.005) and SMABF (p=0.016) than BDL-VEH 
animals. Nebivolol treatment did not affect IPS (p=0.996).  
Conclusion: Nebivolol increases portal pressure in cirrhotic animals by increasing 
splanchnic blood flow without affecting pulmonary hemodynamics (IPS). Although no 
effects on PSCBF were observed, the safety of Nebivolol for treatment of cirrhotic 
patients with varices should be carefully evaluated. 
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Protein C inhibitor (PCI) is a secreted serine protease inhibitor, first ascribed to inhibit 
activated protein C, but it also inactivates other clotting factors and fibrinolytic enzymes, 
suggesting a regulatory role in hemostasis. Certain negatively charged phospholipids, like 
phosphatidylserine (PS), bind to PCI and stimulate its activity. PS is best known as a 
phagocytosis marker, exposed on the surface of apoptotic cells. Deranged apoptotic cell 
removal by phagocytes can lead to tissue damage and chronic inflammation, which is a risk 
factor for the development of vascular disease. 

To investigate the influence of PCI on phagocytosis we used apoptotic Jurkat cells as a 
“meal” for phorbol ester differentiated U937 cells, showing macrophage like functions. Our 
results indicate that exogenously added PCI inhibits the phagocytosis of apoptotic cells. PCI 
bound primarily to the apoptotic cells and only to a small extent to U937 cells. The amount of 
PCI-binding U937 cells increased with differentiation, probably due to a higher degree of PS 
exposure on the surface of macrophages involved in phagocytosis. Interestingly, in U937 
cells the expression of PCI increased with the time of phorbol ester induced differentiation, 
resulting in enhanced phagocytosis. On the one hand this underlines the importance of PCI 
for the function of mature macrophages, but on the other hand uncovering secreted PCI as a 
negative regulator of apoptotic cell removal. Data obtained by FRET analysis suggest an 
interaction of PCI and PS on the surface of apoptotic cells, probably leading to coverage of 
the phagocytosis marker PS on apoptotic parts, preventing recognition by phagocytes. 
Further studies are needed to clarify this ambivalence of one protein performing differently in 
the process of apoptotic cell phagocytosis and its relevance for vascular disease. 
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Background. Stem-cells-based therapy for myocardial regeneration is a developing field of 
biomedical research. The recent progress in this field has been associated with the ability of 
bone-marrow-derived mesenchymal stem cells (BM-MSCs) to act as precursor cells, which is 
suspected to integrate into the damaged heart tissue, proliferate into myocytes and establish 
the new blood vessels, thereafter improving the cardiac function. However, molecular 
pathways concomitant the MSCs engraftment remain to be determined. It is thus important to 
identify genes persuading myogenic and endothelial differentiation of the BM-MSCs in order 
to understand the cellular and molecular mechanisms, including their paracrine effects and 
the corresponding influence on the host organ and surrounding cells in their vicinity. 

Aim. The aim of this experiment is to determine the transcriptome profiles of the host 
myocardium and transplanted BM-MSCs, induced by cell-to-cell interactions after 
percutaeous direct intramyocardial transplantation, and to identify the gene expression of the 
remote organs affected by the migrating BM-MSCs.  

Methods. The BM-MSCs were separated, tested for presence of MSCs-markers, and 
cryopreserved. Before transplantation, the MSCs were transiently transfected with the P(S/V-
COOH)Mag (superparamagnetic microspheres carrying a Green Fluorescent-like Protein 
(Dragon Green). Domestic pigs (Sus scrofa) underwent closed-chest reperfused myocardial 
infarction. The transfected MSCs were delivered intramyocardially, similarly to the human 
percutaneous intramyocardial cardiac stem cell therapy, using the 3D magnet navigation 
system. After 3h a whole body magnetic resonance imaging (MRI) were performed in order to 
detect the organs in which the MSCs have migrated.  

Results. Based on the MRI results, tissue-autopsies of the heart and remote organs were 
harvested. Single cells obtained by collagenase dissociation underwent magnetic cell 
separation. Transfected MSCs were separated from the host cells using their magnetic 
characteristics. RNAs of the single transfected cells and host myocardium were isolated and 
their quality were determined. Gene profiling of the MSCs found in heart and remote organs, 
as well as the gene profiling of the ischemic heart and the remote organs themselves, will be 
analyzed utilizing the GeneChip® Porcine Genome Array. The alterations in gene expression 
determined with microarray, will be proved and quantified by qRT-PCR.  

Conclusions. The obtained results contribute to the safety of the stem cell therapy of 
cardiac diseases. The data obtained within the experiment will supplement the current 
knowledge in the field of functional genomics, regenerative medicine, and stem cell therapy. 
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The immune system consists of two interplaying arms, the so called innate and the adaptive 
system. Antigen presenting cells, such as dendritic cells, crosstalk with the adaptive arm by 
priming naïve T cells. Depending on the specific cytokines they express, various types of T 
Helper cells form and either dampen or enforce the immune response. Recently we identified 
Arginase I, which is a key enzyme of the urea cycle, to be highly up regulated in mice with 
PTEN deficient myeloid cells. These mice exhibited a protected phenotype, when we 
performed collagen induced arthritis as a model for autoimmunity. Arginase I is a marker for 
alternatively activated macrophages and in murine cells it is mainly induced by Th2 
cytokines. Based on this, we are investigating mice with Arginase I deficiency specifically in 
myeloid cells. Dendritic cells as well as macrophages deficient for Arginase I exhibit higher 
levels of proinflammatory cytokines IL6 and IL12/23 in a gene dosage dependent manner 
after LPS stimulation in in vitro experiments. In contrast to that, mice lacking myeloid 
Arginase I were protected from collagen induced arthritis in vivo. In future experiments we 
want to induce experimental autoimmune encephalomyelitis (EAE), which is a T-cell 
mediated disease and collagen induced arthritis (CIA) in mice lacking Arginase or PTEN or 
Arginase/PTEN (double-deficient). Furthermore we are interested to elucidate the 
mechanism of Arginase I-mediated protection in arthritis despite showing an enhanced 
inflammatory response in vitro as well as in vivo. 
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OBJECTIVES The extracellular matrix (ECM) protein Tenascin-C (TNC) is expressed within 
24 h after myocardial infarction (MI) in the border zone between vital and infarcted 
myocardium.  Our goal was to reveal hemodynamic impacts of TNC and associated ECM 
proteins in cardiac remodeling. 

METHODS In wildtype (WT, n=12) and TNC-Knockout (TNC-KO, n=13) mice the left anterior 
descending coronary artery was ligated. Ten weeks after surgery hemodynamics were 
described with cardiac magnetic resonance imaging (MRI) and the isolated working heart 
apparatus (WH). Additionally, mRNA  and protein levels of TNC, TIMP-1, TIMP-3 and MMP-9 
were determined in remodeled myocardium 7d and 42d post MI. 

RESULTS Ten weeks after MI MRI analyses showed no significant differences between WT 
and TNC-KO: Heart Rate (WT: 465±13bpm vs. TNC-KO: 499±10bpm, n.s.), Ejection Fraction 
(WT: 34±5% vs. TNC-KO: 30±4%, n.s.), Enddiastolic Volume (WT: 99±15µl vs. TNC-KO 
89±13µl, n.s.), Endsystolic Volume (WT: 73±14µl vs. TNC-KO: 68±13µl, n.s.) and Stroke 
Volume (WT: 27±2µl vs. TNC-KO: 22±2µl, n.s.). Additionally, in WH cardiac output and 
coronary flow were similar in both strains. TIMP-1 was downregulated 7d (p<0,01) and 42d 
(p<0,01) post-MI, while TIMP-3 was upregulated (p<0,01) 7d post MI in TNC-KO compared 
to WT. MMP-9 was on SHAM level in TNC-KO groups 42d post MI. MMP9/TIMP1 ratio was 
never siginificantly different between the two strains. 

CONCLUSIONS Hereby, we can exclude the hemodynamic relevance of TNC as a lonewolf 
in cardiac remodeling. The unchanged MMP9/TIMP1 ratio might be a reasonable 
explanation. Still, we declare TNC as central ECM key player with highly important points of 
action. This underlines its relevance as potential future therapy target. 
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Based on the differential expression of CD14 and CD16 monocytes can be divided 
into three populations with distinct biological functions. We have compared the 
prevalence of these monocyte subsets in the blood of colorectal cancer patients and 
in healthy individuals. The so-called “intermediate monocytes” were found to exhibit a 
significant marker potential, in particular for the diagnosis of early stages of disease. 
Furthermore, this monocyte population increased during chemotherapy and showed 
a highly significant correlation with treatment response. During in vitro experiments 
the intermediate monocytes were found to preferentially migrate in response to 
tumor-derived stimuli. When this monocyte subset was isolated from patient blood, 
we found high levels of HLA-DR, CCR5 and TNFα expression, indicative of a potent 
pro-inflammatory phenotype. The expression profile and migratory behavior of 
intermediate monocytes was not altered by chemotherapy. In conclusion, the 
population of intermediate monocytes is increased in colorectal cancer patients; it 
exhibits pro-inflammatory properties and has diagnostic and predictive marker 
potential. 
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Background 
ST-elevation acute coronary syndrome (STE-ACS) is among the leading causes of death.  
Coronary thrombosis is still poorly understood.  We hypothesize that circulating leukocytes 
adhere to rupture-prone plaques and mediate plaque rupture and thrombotic occlusion.  It 
has been shown that circulating CD4+CD28null T-cells are increased in STE-ACS, especially 
in patients suffering from diabetes and/or recurrent cardiovascular events1,2.  We 
characterized CD4+CD28null cells at the culprit lesion site in STE-ACS patients.  

Methods 
We studied STE-ACS patients (n=150), who underwent primary percutaneous coronary 
intervention (PCI) at the Vienna General Hospital.  Culprit site blood and solid thrombus 
material were aspirated during thrombectomy.  In parallel, a blood sample from the femoral 
arterial sheath was collected.  We stained whole blood and solid thrombus homogenate for 
flow cytometric analyses.  Commercial enzyme-linked immunosorbent assays were carried 
out for plasma protein measurements.  

Results 
CD4+CD28null T-cells were increased at the culprit lesion site compared to femoral blood. In 
solid coronary thrombi, CD4+CD28null T-cells represent up to 53% of all CD4+ T-cells.  
Interestingly, Perforin and Granzyme B were decreased in coronary CD4+CD28null T-cells, 
whereas Granzyme B concentration was increased in culprit site plasma compared to 
periphery. 

Conclusion  
We could show a specific enrichment of CD4+CD28null T cells at the culprit lesion site in STE-
ACS patients.  These cells release high levels of cytolytic proteins.  Further experiments will 
evaluate the significance of this finding related to outcomes. 

1Giubilato S et al. Eur Heart J. 2011 May;32(10):1214-26.  
2Liuzzo G et al. J Am Coll Cardiol. 2007 Oct 9;50(15):1450-8. 
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Background & Goal of Study 
The endothelial glycocalyx is important for the maintainance of vascular integrity and 
changes in its structure cause an increase in vascular permeability. The importance of the 
integrity of the glycocalyx and its vasculoprotective role has been proven in experimental 
data. The aim of our study was to determine the effect of ischemia/reperfusion injury on the 
shedding of glycocalyx during human orthotopic liver transplantation (OLT) and its impact on 
postoperative kidney function. 

Materials and Methods:  
A total of 22 patients (age mean: 54  11; 6 women), undergoing OLT with mean MELD of 18 

were studied. Arterial blood samples for syndecan-1, an integral protein of glycocalyx, were 
drawn at 5 different time points (T) during OLT (T0 = induction of anesthesia; T1 = clamping 
of inferior caval vein; T2 = declamping/reperfusion; T3 = end of surgery; T4 = 24 hours after 
reperfusion) and determined by ELISA. Acute kidney injury (AKI) following OLT was 
assessed according to RIFLE-score. 

Results and Discussion 

There was a significant increase of syncecan-1 at T2 (273  108 ng/ml;) compared to T0  (77 

 61 ng/ml) and T1 (92  61 ng/ml), respectively (p<0.0001). This significant increase of 

syndecan-1 also persisted at T4. The sensitivity (67%) and specificity (70%) of syndecan-1 
increase from T1 to T2 was very low to predict an AKI (stage: injury and failure) according 
RIFLE classification (ROC 0,58; p=0.5).  

Conclusion 
This study provides evidence for shedding of the endothelial glycocalyx during 
ischemia/reperfusion in human OLT. The predictive value of syndecan-1 regarding  the 
incidence of AKI is very low.  
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Tight junctions safeguard a barrier for transcellular passage of fluids across internal surfaces 
of the human body. Cellular transmembrane components, like claudins, occludins or JAMs, 
as well as cytosolic components ZO-proteins, cingulin and GEF ensure a site-specific 
regulation of tight junctions. The composition of membrane proteins and their associated 
cytoplasmic plaque proteins determine barrier function in different tissue types and 
organizational levels. The adaptor protein cingulin has been described in epithelial cells as 
an important link between ZO-proteins and the actin cytoskeleton and also serves as a 
scaffold for GEFs, regulating Rho activation and thereby junctional integrity. Although also 
endothelial cells have tight junctions, there are no reports about a role for cingulin in this cell 
type yet. 

By immunohistochemistry on human tissue sections we found cingulin expressed on 
capillaries as well as on large vessels. We found distinct differences between endothelial 
cells derived from different vascular beds. Especially microvascular endothelial cells of the 
lung showed relatively high expression. Cingulin was confirmed as a component of tight 
junctions by co-localization with the tight junctional protein ZO-1, but not with the adherens 
junction marker VE-cadherin. Endothelial cells retained their cingulin levels and localization 
within the tight junctional complex in vitro. They express cingulin at the protein and mRNA 
level. Co-immunoprecipitation with ZO-1 also confirmed its localization to tight junctions.  

We now aim at manipulating the levels of cingulin in cell cultures as well as obtaining an 
endothelial-specific conditional cingulin knockout mouse. These models will enable us to 
investigate the influence of cingulin on the functionality of endothelial barriers. 
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Background: We previously showed that in prehepatic portal hypertension, lenalidomide, a 
TNF-alpha blocking derivate of thalidomide, reduces the portal hypertensive syndrome due 
to its antiinflammtory and antiangiogenic properties. In order to translate these data into 
clinical practice, we compared the effects of lenalidomide in an animal model of cirrhosis and 
in a model of prehepatic portal hypertension on portal pressure (PP), mean arterial pressure 
(MAP) and portosystemic collateral blood flow (PSCBF). Furthermore we studied the effects 
on intrapulmonary shunting in the model of bile duct ligation. 

Methods: Male Sprague Dawley rats underwent either partial portal vein ligation (PPVL) for 
the model of isolated portal hypertension or bile duct ligation (BDL) for a model of cirrhosis, 
or Sham operation (SO). In PPVL hemodynamic studies were performed after seven days, in 
BDL 28 days after operation measuring portal pressure (PP), mean arterial pressure (MAP), 
portosystemic collateral blood flow (PSCBF) and intrapulmonary shunting (IPS). The animals 
were treated with lenalidomide or vehicle for seven days, starting at the time of PPVL or 
three weeks after BDL, when cirrhosis was fully developed. The main statistical test was the 

student t-test (significance: p<0.05, data presented as mean  SEM). 

Results: Both in PPVL (29%  4.98 vs. 86%  3.17, p<.001) and in BDL (39.4  28.6% vs. 

74.3  13.9%, p=0.02) lenalidomide significantly reduced porto-systemic collateral blood flow. 

In PPVL portal pressure was significantly reduced (12.71 0.48 mmHg vs. 15.21 0.85 
mmHg, p=0.02). In BDL animals no significant effect of lenalidomide on portal pressure were 
observed. In BDL, intrapulmonary shunting was not significantly influenced by lenalidomide 

(57.4%  21.7% vs. 39.9%  21.7%, p=0.704). In SO animals, lenalidomide did not affect 

splanchnic and systemic hemodynamics.   

Conclusion: It seems that lenalidomide attenuates the formation of portosystemic collateral 
blood vessels both in PPVL and BDL rats and significantly reduces portal pressure in PPVL 
animals. Since lenalidomide is already used in clinical practice, this substance may represent 
a new and highly effective drug for patients with cirrhosis of the liver. 
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Background: Patients with heart failure and preserved left ventricular ejection fraction 
(HFPEF) face an adverse outcome.  The aim of the present study was to identify factors that 
determine prognosis.   

Methods: Consecutive patients with HFPEF diagnosed according to current ESC guidelines 
were recruited in our prospective Viennese registry.  Death and/or hospitalization for heart 
failure were defined as primary outcome variables. Outcome groups were compared with 
respect to potential prognostic predictors using the Student’s t-test. Multivariable logistic 
regression analysis was applied to determine whether parameters of interest were 
associated with adverse outcome.  P<0.05 indicated statistical significance. 

Results: Between December 2010 and August 2012, 75 HFPEF patients (49 f/ 26 m, mean 
age 70±8 years) were registered. After a mean follow-up of 5±9 months, 17 (23%) patients 
were hospitalized or died. Patients in the adverse outcome group were characterized by a 
higher Borg dyspnoea score (BDS, 6±2 versus 3±2, p=0.001) and a shorter 6-minute walk 
distance (6-MWD in m, 249±125 versus 354±113, p=0.003). With respect to 
echocardiographic and hemodynamic parameters a higher systolic pulmonary pressure on 
echo (sPAP in mmHg, 68±17 versus 58±16, p=0.028), a higher pulmonary vascular 
resistance (PVR in dynes.s/cm5, 252±103 versus 205±74, p=0.044) and a higher 
transpulmonary gradient (TPG > 12 mmHg, 82% versus 50%, p=0.025) were detected. 
Diabetes mellitus II (DM II, 59% versus 26%, p=0.011) and atrial fibrillation (88% versus 
55%, p=0.021) were more prevalent among patients with adverse outcome. 

In the multivariable regression model, only DM II, atrial fibrillation as well as TPG > 12 mmHg 
remained independent predictors of adverse outcome. 

Conclusions: Presence of DM II, atrial fibrillation and TPG > 12 mmHg worsen prognosis in 
HFPEF patients.  
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Background  
Pulmonary arterial hypertension (PAH) is a severe and progressive disease characterized by 
obstruction of small pulmonary arteries leading to increased pulmonary vascular resistance.  
The key pathologic finding in this disease is a negative pulmonary vascular remodeling 
process with total vessel occlusion and a monoclonal expansion of collateral endothelial 
cells.  It has been proposed that impaired vascular endothelial growth factor (VEGF) 
signaling plays a significant role in this process.  Aim of our study was to investigate whether 
inhibition of VEGFR-2 (KDR) by direct gene manipulation may replicate classical pulmonary 
vasculopathy. 

Methods 
We utilized mice with conditional VEGFR-2/KDR knock-out in endothelial cells (KDR-/-).  
KDRflox/flox/Tie-2Cre and KDRflox/flox/Tie-2 mice were injected intraperitoneally with tamoxifen 
for three weeks to induce the knock-out.  KDR-/- mice and wild type littermates were held in 
an environmental chamber with FiO2 of 10% or under normoxia for 2, 4, and 6 weeks.  We 
investigated the effect of KDR deletion and chronic normobaric hypoxia on pulmonary 
hemodynamics and right ventricular hypertrophy.  

Results 
KDR-/- mice showed significantly increased right ventricular pressures (RVSP’s) and Fulton 
indices after 2, 4, and 6 weeks under normoxic conditions, compared with wild type controls.  
Both KDR-/- and wild type mice showed increased right ventricular pressures under 
normobaric hypoxia. KDR-/- mice revealed significantly higher right ventricular pressures and 
Fulton indices than controls after 4 and 6 weeks.  Lung histologies demonstrated neointimal 
thickening and vessel occlusions in lungs of KDR-/- mice resembling human pulmonary 
arteriopathy. 

Conclusion 
Classical pulmonary arterial hypertension was induced in C57/BL6J mice by direct ablative 
gene manipulation of KDR. 
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Affiliation(s): Department of Vascular Biology and Thrombosis Research, Center 
for Physiology and Pharmacology, Medical University of Vienna 

 

Contact: Hanjiang.yang@meduniwien.ac.at 
 

Key words: Protein C inhibitor, Testisin(PRSS21), Peptide 
 

 

Protein C inhibitor (PCI) is a multi-specific protease inhibitor and a member of the serpin 

(serine protease inhibitor) family. Human PCI is expressed in various tissues and present in 

many body fluids. PCI can be internalized by cells and translocate in nucleus. In human as 

well as in rodents high concentrations of PCI is detected in the reproductive tract. Male PCI-/- 

mice are infertile. Those mice produce malformed sperm and their blood-testis barrier is 

disrupted. Testisin is a transmembrane serine protease expressed predominantly in testis, 

where it exhibits tryptase activity. Deficiency of testisin impairs sperm maturation in 

epididymis and fertilizing ability. Therefore, we are interested in the potential interaction of 

PCI with testisin. Here we can show that PCI is degraded by testisin and no complex 

formation is observed. PCI acts as substrate for testisin, leading to the generation of at least 

three cleavage products, which might exhibit regulatory functions.  The recognition sequence 

of testisin is not known. We can show that testisin does not only cleave the reactive site 

peptide bond of PCI, but also a site at the N-terminus. By Edman degradation, we found 18 

amino acids at the N-terminus of PCI were missing after incubation with testisin, which are 

corresponding to Helix A+ of PCI and which are rich in basic amino acids. To identify the 

possible functions of cleaved PCI and released Helix A+ peptide, recombinant proteins of 

wild type PCI and three truncated PCIs (PCI∆R1-A18, PCI∆S353-P386, and PCI∆R1-A18/∆S353-P386) were 

purified from E. coli system and a peptide comprised of the 18 amino acids was artificially 

synthesized. We can show that PCI∆R1-A18 cannot be internalized by Jurkat cells, so we 

assume that Helix A+ is a cell-penetrating peptide (CPP). In viable count assay using E. coli 

we can also show that this peptide has antimicrobial activity at concentration ≥ 50 nM.  
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Ao. Prof. Dr. Johannes Breuss 
  
Department of Vascular Biology and Thrombosis Research 
Center of Physiology and Pharmacology 
 
Group Members: 
 
Dr. Ezzat Awad,   Senior Post doc 
Shafaat Khan,       PhD student of the Vascular Biology Program 
Dominik Arnold,  Diploma student 
Yasmin Bakry,     Diploma student 
Andre Oszwald, Luzia Mann,   Diploma students in spe 
 
Ao. Prof. Dr. Pavel Uhrin is collaboration partner in all animal studies 
 
Interests: Angiogenesis, Inflammation 
 
Within the Austrian network project “Drugs from Nature Targeting Inflammation” (DNTI) we 
investigate in vivo lead substances identified within the DNTI-consortium using several 
murine inflammation models. 
 
The anti-inflammatory activity of the oil of Nigella sativa is investigated in human umbilical 
vein endothelial cells. 
 
In extension of an ÖNB-project we investigate the uPAR-integrin interaction as target for anti-
angiogenic intervention (using uPAR deficient mice in a RIP Tag2 background and by the 
use of uPAR derived peptides designed to block the interaction of uPAR with integrins) 
 
Another project analyses the effect of low temperatures on the inflammatory and pro-
thrombotic properties of endothelial cells important in organ transplantation. 
 
Finally we also collect preliminary data for a project aiming to elucidate the contribution of the 
NFkB pathway to the induction of endothelial senescence. 
 
Methods: 
 
cell based: 
preparation of primary cells, ELISA and cell based ELISA, ROS-production, fibrinolytic 
parameters, western blotting, qPCR, immunocytochemistry, β-gal staining, autophagy, 
mitochondrial activity, angiogenesis assays: cell migration (scratch-wound, video-based and 
Boyden chamber), endothelial tube-formation assay (matrigel) fibrin-gel-assay,  
 
animal models: 
femoral artery cuff model, air pouch model, ear edema model, peritoneal inflammation 
model, tamoxifen-inducible constitutively active IKK2 model, excision wound model, matrigel 
plug model, RIP Tag2 tumor angiogenesis model 
 
microscopy/histology: 
cryo-sections, immuno-histochemistry, automated serial video-microscopy, confocal 
microscopy, FRET 
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ao. Univ. Prof. Dr. Christine Brostjan 
 
work address:  
→ Department of Surgery 
 Anna Spiegel Center of Translational Research 
 General Hospital AKH 25.05.002, A-1090 Vienna, Austria 
 Phone: +43 1 40400 73514; Email: christine.brostjan@meduniwien.ac.at 

Homepage: http://www.meduniwien.ac.at/hp/chirurgie/research-laboratories-
forschung/groups/ brostjan/ 

 
 
research topic: 
→ Regulators of tumor angiogenesis and clinical parameters of anti-angiogenic cancer 
therapy 
 
 

know-how and research interests: 
→ Tumor growth and metastasis are supported by the formation of new blood vessels. 
In the past decades, essential mediators and mechanisms of tumor angiogenesis have been 
unraveled. Correspondingly, therapeutic agents have been developed to control cancer 
expansion by inhibiting blood vessel growth. In this context, our research team is focused on 

a) basic aspects of endothelial cell activation by cancer signals to characterize 
regulatory mechanisms and identify novel therapeutic targets of tumor 
angiogenesis, 

b) clinical parameters of tumor angiogenesis which reflect the prognosis of 
cancer patients and their response to anti-angiogenic and conventional cancer 
therapy. 

Thus, the know-how of our research team centers around regulators of tumor angiogenesis 
such as thrombospondin-1, vascular endothelial growth factor, circulating endothelial cells 
and pro-angiogenic, inflammatory monocyte populations. 
 
 

techniques and infrastructure of the research group: 
→ The applied methods comprise primary endothelial cell and standard cell culture 
including cell transfection and transduction techniques. Furthermore, state-of-the art 
molecular biology methods to characterize the expression of RNA and protein (quantitative 
RT-PCR, immunoblotting, confocal microscopy etc.) are established in the team. Blood and 
tissue samples of cancer patients are generally analyzed by flow cytometry, ELISA and 
immunohistochemistry. 
 
 

current PhD/MD students: 
Dominic Schauer  Medical Univ. Vienna    Phone: 40400-73524 
    Email: dominic.schauer@meduniwien.ac.at 
Lejla Alidzanovic  Medical Univ. Vienna    Phone: 40400-73524 
    Email: n0442932@students.meduniwien.ac.at 
Elisabeth Buchberger Univ. Agricultural Sciences     Phone: 40400-73524 
    Email: elisabeth.buchberger@meduniwien.ac.at 
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a.o.Univ. Prof. Dr. Rainer de Martin 
Department of Vascular Biology and Thrombosis Research 
 Center of Physiology and Pharmacology 
 Lazarettg. 19, A-1090 Vienna, Austria 
 Phone: +43 1 40160 31161 
rainer.demartin@meduniwien.ac.at 
http://www.meduniwien.ac.at/user/rainer.demartin/  
 

Research interests: Molecular mechanisms of inflammation 
The general aim of the group is the elucidation of molecular mechanisms of inflammation in 
vascular, mostly endothelial cells. Model systems are mostly HUVEC that are stimulated with 
pro-inflammatory cytokines (TNFa, IL-1) or LPS. Main questions are: 

 which genes are expressed during the inflammatory response ? 
 how is their expression regulated ? 
 how is the inflammatory reaction resolved/terminated ? 

Work in the past has focused on the first two questions, resulting in a broad overview over 
the genetic response in EC to inflammatory stimuli (Mayer 2004), and to the identification of 
the transcription factor NF-kB as a main regulator of many of these genes, including in vivo 
proof-of-concept studies (Breuss 2002, Cejna 2002, Trescher 2003, Kopp 2004). 

Presently, our main focus is on the concept of negative feedback mechanisms: this is based 
on the observation that upon inflammatory stimulation EC do not only express genes that are 
associated with the execution of inflammatory process (e.g., cell adhesion molecules, 
interleukins, etc,..) but also proteins with inhibitory function, the most prominent example 
being IkBa, the inhibitor of NF-kB that shuts down NF-kB activity at later times. Thus, we 
hypothesize that already at early time points after stimulation EC set the stage for the later 
resolution of the inflammatory response. In our experiments, approx. 10% of all upregulated 
genes following IL-1 stimulation have potentially inhibitory function. At present, we have 
chosen tristetraproline, a RNA-destabilizing protein with additional inhibitory activity towards 
NF-kB and JNK signaling, for our current studies (Schichl 2009, 2011). 

Other topics studied in the lab include the role of Etr101/IER2 another example of a negative 
feedback regulator, and the role of the transcription factor Sox18 in angiogenesis.   
 

Techniques and infrastructure of the research group: 
All basic molecular and cellular biology techniques, specialized techniques for analysis of 
transcriptional regulation (EMSA, ChIP, reporter gene assays,…), signal transduction (co-ip, 
kinase assays,…), ubiquitination assays.  
 

5 selected publications: 
 Mayer, H., Bilban, M. et.al. (2004) Deciphering Regulatory Patterns of Inflammatory Gene Expression from 

Interleukin 1 - Stimulated Human Endothelial Cells. Arterioscler. Thromb. Vasc. Biol. 24(7):1192-8. 
 Winsauer, G., Resch, U. et.al. (2008) XIAP regulates bi-phasic NF-kB induction involving physical interaction 

and ubiquitination of MEKK2. Cell Signaling 20:2107-2112. 
 Wiesner, C., Winsauer, G. et.al., (2008) a-Catulin, a Rho signaliing component, can regulate NF-kB through 

binding to IKK-ß, and confers resistance to apoptosis. Oncogene 27(15):2159-2169. 
 Schichl, YM., Resch, U. et.al. (2009). Tristetraprolin impairs p65/RelA nuclear translocation. J. Biol. Chem. 

284(43):29571-81. 
 Schichl, YM, Resch, U, et.al. (2011) Novel phosphorylation-dependent Ubiquitination of Tristetraprolin by 

MEK kinase 1 (MEKK1) and TNF-receptor associated factor 2 (TRAF2). J. Biol. Chem. 286(44):38466-77 
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Univ.-Prof. Dr.med.univ. Margarethe Geiger 

Serine protease and serine protease inhibitors in vascular biology 

Margarethe Geiger, Center for Physiology and Pharmacology, Department of Vascular 
Biology and Thrombosis Research 

We are studying serine proteases and serpins (serine protease inhibitors) in vascular biology 
and hemostasis. We are especially interested in protein C inhibitor (PCI), a heparin-binding 
serpin with broad protease reactivity and wide tissue distribution. The group has previously 
established and analyzed PCI-knockout mice (Uhrin et al., 2000; Uhrin et al., 2007). We have 
shown that in male PCI-deficient mice the blood-testis barrier is disrupted resulting in 
infertility. We have furthermore shown that in adult animals – unlike in men – PCI is almost 
exclusively expressed in the reproductive tract, while in mouse embryos PCI expression 
occurs in several organs at specific developmental stages, suggesting a role for PCI in 
morphogenesis (Wagenaar et al., 2010). The group has also shown that PCI binds 
phospholipids, some of which can stimulate its activity up to 200-fold (Malleier et al., 2007). 
In collaboration with B. Engelmann’s group (Munich) we have demonstrated that 
phospholipids mediate the internalization of PCI into cells, where it can translocate to the 
nucleus (Baumgärtner et al., 2007). Recently, members of the group have characterized the 
inhibition of the transmembrane protease enteropeptidase by PCI (Prohaska et al., 2012). Dr. 
Sokolikova, another member of the group has identified a functional nuclear localization 
signal within the PCI sequence (unpublished). 

In the future the group will focus on the analysis of the biological relevance of the interaction 
of PCI with (i) intracellular proteins and (ii) phospholipids. Intracellular proteins interacting 
with PCI so far identified by our group include components of the COP9 signalosome (CSN5 
and CSN6; M. Furtmüller, unpublished), synaptotagmin-like protein 1 (JFC1, Sokolikova, 
unpublished), as well as the cystein protease cathepsin L (Furtmüller, unpublished). 
Phospholipids that bind to PCI (e.g. phosphatidylserine, phosphoinositides) are localized 
mainly to the inner leaflet of the cell membrane. They can be surface-exposed upon cell 
activation (e.g. on platelets) or during apoptosis making them available for extracellular PCI. 
Furthermore these phospholipids could interact intracellularly with internalized PCI. The 
group will study the inhibition of cell membrane associated proteases by PCI and other 
serpins and the effect of phospholipids on these interactions. Membrane associated 
proteases are involved in the regulation of very diverse processes such as matrix 
degradation, proprotein conversion, or ion-channel activation. The group will furthermore 
investigate, if the interaction of PCI with phospholipids influences known phospholipid 
functions (e.g. phosphoinositide signaling) and/or phospholipid metabolizing enzymes (e.g. 
phospholipases, kinases, phosphatases). 

 

Techniques and infrastructure of the research group 
Diverse basic molecular and cellular biology techniques, immunological and functional 
assays, subcellular fractionation, 2D-electrophoresis, flow cytometry, immunohistochemistry, 
confocal microscopy, analysis of protein-phospholipid interactions, phagocytosis assays, 
expression and purification of recombinant proteins, transgenic animals. 
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The Hofer Lab 

Department for Vascular Biology and Thrombosis Research, MUW 
 

The projects of our lab are focused on two key areas: 1) on endothelial cell differentiation 
and biology as relevant for modulation of vessel formation and 2) on NK cell differentiation 
and biology as relevant for anti-tumor responses. 
1) Analysis and modulation of endothelial differentiation and vessel formation: 
In this project we investigate the differentiation of human endothelial cells from cord blood 
and embryonic stem cells. We study factors such as secreted cytokines and transcription 
factors regulating the differentiation process. Also, we analyse how during sprouting 
angiogenesis the status of the mature endothelial cells is reversed to a more progenitor-like 
state and how angiogenesis is regulated. This is done by gain- and loss-of-function 
experiments using viral overexpression or downmodulation of the factor by shRNAs in a 
number of in vitro assays and in vivo models. Based on the defined factors and progenitor 
cells we design experimental approaches to induce or inhibit vessel formation in ischemic 
diseases or tumours, respectively. 
2) Analysis of NK cell differentiation and anti-tumour reactivity: 
In the second project we investigate human NK cell differentiation from cord blood stem cells. 
Again we study factors such as cytokines and transcription factors regulating this 
differentiation process and use gain- and loss-of-function experiments. One aim of the NK 
project is to define and finally generate NK subpopulations from cord blood stem cells with 
anti-tumour activities for potential therapeutic use.  
 

To pursue these objectives we apply different methods: 
* basic molecular biological methods  
for studying cell signalling, we especially perform realtime RT-PCR and Western Blot 
analysis frequently, for testing cell surface markers we use FACS analysis regularly 
* cell culture/ culture of primary cells 

weekly isolation of HUVECs from umbilical veins, on demand isolation of progenitor cells 
from cord blood, used for either isolation of endothelial cell colony forming cells or NK cell 
differentiation, on demand isolation of peripheral blood NK cells. 

*in vitro cell functional and angiogenesis assays 
proliferation assays, wound healing assays (scratch), Spheroid Sprouting assay: here 
spheroids of a defined ECs number are transferred into a collagen-gel matrix and stimulated 
by for example VEGF, 24h later sprout outgrowth is monitored. In this assay angiogenic 
potential can be determined basically in vitro. 
*in vitro cell differentiation: 
differentiation from cord blood stem cells to NK-cells conducted following a protocol using 
defined media containing distinct factors developed by a cooperating company from the 
Netherlands 
*in vivo models  
so far all our animal models are carried out in cooperation with or from partner groups; we 
currently try to establish a thereby learned mouse model for microvessel formation from 
human Endothelial cell spheroids subcutaneously delivered in a Matrigel plug. We also start 
a mouse tumour model to monitor effects of manipulated EC on tumour growth from injected 
tumour cell lines. 
 

Contact: all @meduniwien.ac.at 
angiogenesis group: Doris Schneller, Caterina Sturtzel 
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I6 NK cell group: Markus Osl, Dorit Lehman 
Group a.o.Univ. Prof. Dr. Robert Loewe 
work address:  

→ Department of Dermatology 
 Waehringer Guertel 18-20, 1090 Vienna, Austria 

 Skin and Endothelium Research Division 
 Lazarettgasse 14, Anna Spiegel Building 

 Phone: +43 1 40400 73716 
→ robert.loewe@meduniwien.ac.at 
→ http://www.meduniwien.ac.at/dermatologie/vascbiol/loewe.html 

research interests: 

The role of tumor- and stromal-derived soluble factors in the mediation of metastasis 

→ Lymph node metastasis has been acknowledged to be the first hallmark of advanced 
stage malignancies. Metastasis usually means a worse clinical prognosis with mortality rates 
exceeding 50%; therefore, identification of leading signaling networks controlling 
lymphogenic metastasis remains a major challenge. My group is interested in the 
identification and functional assessment of tumor- and stromal-derived factors that influence 
metastatic behavior. Due to the lab´s position at the crossroads between basic research and 
clinical service, we follow a translational approach in our research projects.  
We recently identified an important role of secreted EGF on primary melanoma 
lymphangiogenesis and lymph node metastasis (Bracher, et al. 2012). At the current stage 
we now aim to analyze EGF-mediated lymphangiogenic effects and to describe involved 
signaling networks. Identification of EGF-mediated tumor promoting effects via EGFR 
signaling in the tumor microenvironment could overcome the restriction of EGFR-targeted 
therapy to malignancies with EGFR-negative tumor cells. 
The newly developed and in our laboratory established technique of DNA and RNA isolation 
out of formalin-fixed, paraffin embedded human tissue samples enables us to analyze 
angiogenic and lymphangiogenic factors in human tumor tissue. We currently determine 
subgroups of primary melanomas according to their angiogenic/lymphangiogenic potential to 
identify marker profiles for treatment decision and prognostic considerations. 

techniques and infrastructure of the research group: 
→ Diverse basic molecular and cellular biology techniques (rt-PCR, Western Blot, IP), 
immunological and functional assays, flow cytometry, immunohistochemistry, image analysis, 
confocal microscopy, expression and purification of recombinant proteins, knockdown, 
silencing and overexpression of genes in vitro, animal models of tumor invasion and 
metastasis, transgenic animals. 

Current lab members: 
Ana Soler-Cardona (PhD student), Clemens Burger (MD student), Alexander Grandl (MD 
student), Claudia Kokesch (technician) 

selected publications: 
A. Bracher, A. Soler-Cardona, S. Tauber, et al. J Invest Dermatol. 2012 Sep 6, 272. 
V. Leksa, R. Loewe, B. Binder, et al. Circulation Research, 2011 Mar 18;108(6):676-85. 
T. Valero, S. Steele, K. Neumüller, et al. J Invest Dermatol, 2010 Apr;130(4):1087-94 
R. Loewe, T. Valero, S. Kremling, et al. Cancer Res, 2006 Dec15;66(24). 
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Skin & Endothelial Research Division SERD 
Department of Dermatology 
Lazarettgasse 14a, A-1090 Vienna, Austria 

homepage: www.serd.at 

know-how and research interests: 

The Skin & Endothelium Research Division SERD is a basic biomedical research laboratory. 
With our work at the cutting edge of dermatology we strive to contribute to a better 
understanding of skin-specific endothelial responses in inflammation and cancer. This 
understanding will lead directly to applied research projects with our partners and will 
ultimately have an impact on new therapies for endothelial responses to inflammation and 
tumor growth. 

research topics:  

→protection of vascular barrier function in acute lung injury 
→mechanisms of lymphogenic tumor spread 
→The role of tumor-and stroma-derived soluble factors in mediating metastasis 

techniques and infrastructure of the research group: 

qualitative and quantitative methods in protein biochemistry and molecular biology, cell and 
tissue culture, transfection of cells, expression and purification of recombinant proteins, sub 
cellular fractionation and analysis of subcellular fractions, flow cytometry, histology and 
immuno-histochemistry, metastatic melanoma mouse models, metastatic tumor models in 
chicken eggs, models for acute lung injury.  

Labmembers 
Head: Univ. Prof. Dr. Peter Petzelbauer: peter.petzelbauer@meduniwien.ac.at  

Group leaders:  
aoProf. Dr. Robert Loewe, robert.loewe@meduniwien.ac.at  
PrivDoz. Dr. Marion Gröger marion.groeger@meduniwien.ac.at (also Core facility Imaging) 

Postdocs:  
Bernhard Schweighofer bernhard.schweighofer@meduniwien.ac.at  
Heide Niederleitner (Leb) heide.leb@meduniwien.ac.at  

PhD Studends  
Ana Soler Cardona ana.solercardona@meduniwien.ac.at,  
Emmi Puujalka, emmi.puujalka@meduniwien.ac.at,  
Magdalena Heinz magdalena.heinz@meduniwien.ac.at,  
Klaudia Schossleitner klaudia.schossleitner@meduniwien.ac.at  

Biomedical Scientist:  
Karin Neumüller karin.neumueller@meduniwien.ac.at  
Sabine Rauscher sabine.rauscher@meduniwien.ac.at (also Core facility Imaging).  
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Hepatic Experimental Hemodynamic Laboratory 
(HEPEXLAB) of Vienna 

Univ. Klinik f. Innere Medizin III, Abt. f. Gastroenterologie & 
Hepatologie, Medizinische Universität Wien 

Head:   Priv.Doz.Dr. Thomas Reiberger (thomas.reiberger@meduniwien.ac.at) 
Contacts: Dr.med.univ. Berit Anna Payer (beritanna.payer@meduniwien.ac.at) 
  Dr.med.univ. Philipp Schwabl (phi.schwabl@aon.at) 
  Prof.Dr. Markus Peck-Radosavljevic (markus.peck@meduniwien.ac.at) 
 

Mission statement 
Liver cirrhosis represents one of the most common causes of death in the Western world. More 
recently, hepatic fibrosis has been redefined as a highly dynamic process involving fibrogenesis, 
matrix degradation, angiogenesis and metabolic/hormonal mechanisms. Thus, the development of 
new treatment options to reverse the structural, functional, and hemodynamic abnormalities in liver 
cirrhosis is encouraged. Portal hypertension (PHT) is defined as an elevated pressure in the portal 
venous system may cause severe complications such as formation of gastroesophageal varices, 
variceal bleeding, development of ascites, occurrence of bacterial translocation, hepatic 
encephalopathy, systemic vasodilation, and hyperdynamic circulation. Increased intrahepatic vascular 
resistance is the hallmark of sinusoidal PHT with hepatic stellate cells (HSCs) playing a pivotal role in 
this process. HSCs transform from quiescent, vitamin A-storing subendothelial cells to myofibroblast-
like cells endowed with contractile, proinflammatory, and fibrogenic properties. Pathological 
angiogenesis is involved in the development of increased portal inflow and pressure as well as the 
formation of portosystemic collaterals. Angiogenesis seems to be closely connected to the process of 
fibrogenesis:  First, fibrogenesis is characterized by an over-expression of several growth factors, 
cytokines and matrix metalloproteinases (MMPs) with an inherent pro-angiogenic action. In particular, 
platelet-derived growth factor (PDGF), transforming growth factor-β1 (TGF-β1), fibroblast growth factor 
(FGF) and VEGF have been shown to act both as pro-fibrogenic and pro-angiogenic mediators. 
Furthermore, neo-angiogenesis is stimulated in hepatic tissue by the progressive increase of tissue 
hypoxia due to progressive capillarization of sinusoids and excessive matrix deposition with 
consequent up-regulation of proangiogenic pathways. A key area in the study of the cellular and 
molecular relationships between fibrogenesis and angiogenesis concerns the pro-angiogenic role of 
activated HSC. 

Methodology 
CCl4 model (toxic cirrhosis with portal hypertension): Carbon tetrachloride (CCl4) is administered by a 
dorsal subcutaneous injection, or gavage. Sixteen weeks after administration of CCl4, micronodular 
cirrhosis and portal hypertension has developed.  
PPVL model (isolated portal hypertension without cirrhosis): The model of partial portal vein ligation 
(PPVL) has been used to study splanchnic hemodynamics and hyperdynamic circulation in prehepatic 
PHT without hepatic dysfunction. 
BDL model (cholestatic cirrhosis with hepato-pulmonary syndrome): The common bile duct is ligated 
and resected resulting in progressive cholestasis and inflammation ultimately leading to cirrhosis after 
28 days. BDL animals also develop hepato-pulmonary syndrome (HPS) characterized by 
intrapulmonary vasodilation and right-left shunting resulting in impaired oxygenation. 
Measurement of portal pressure: Cannulation of an ileocolonic vene or the splenic pulp. 
Measurement of mean arterial pressure and heart rate: cannulation of the femoral or carotid artery 
Measurement of porto-systemic shunting: injection of radioactive or colored microspheres in the portal 
vein, calculation of porto-systemic collateral blood flow via the ratio lung/(liver+lung) 
Measurement of splanchnic blood flow: non-constrictive ultrasound flow probe placed on superior or 
inferior mesenterial artery 
Measurement of central venous pressure: cannulation of the internal jugular vein. 
‐ Measurement of intrapulmonary shunting: injection of radioactive or colored microspheres in the 

internal jugular vein, calculation of theintrapulmonary shunting via 1- ratio (lung/injected activity). 
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Working Group IRINA – Insulin Resistance, Inflammation and Atherosclerosis 

 

Topic: From metabolic disorders, prediabetes and diabetes to micro- and 
macrovascular disease 

Gerit-Holger Schernthaner, Department of Medicine II, Division of Angiology 

Working group consist at the moment of the group leader, 6 post-docs/PhD Students (Dr. 
Clemens Höbaus, Dr. Thomas Hörtenhuber, Dr. David Lorant, Dr. Martin Ursli, Dr. Katrin 
Nagl, Dr. Magdalena Engl) and 16 MD/diploma students (Andrea Maier, Danijel Mrksic, 
Sabine Zenz, Alexander Wressnegger, Florian Obendorf, Gerfried Pesau, Ilyas Aksakal, 
Johann Bretschneider, Sebastian Graf, Carsten Herz, Süleyman Fidan, Hannes 
Waldenmaier, Greta Gericke, Esther Duffles, Michael Schneider, Max Tscharre).  

G.-H Schernthaner and his working group) have four main research interests: 

1. Interrelationship of atherosclerosis, chronic inflammation and insulin resistance 

Increasing evidence suggests an interrelationship of atherosclerosis, chronic inflammation 
and insulin resistance. Thus, one of our research interests is the investigation of novel 
inflammatory proteins in patients with high risk of cardiovascular disease such as morbidly 
obese patients, hypopituitary patients, or patients with various types of diabetes . 

2. Endothelial progenitor cells in diabetes 

Endothelial progenitor cells (EPC) are believed to have a crucial role in acute and chronic 
atherosclerosis. We are currently enumerating EPC in patients with different stages of insulin 
resistance, type 1 diabetes (children & adults), type 2 diabetes, and gestational diabetes and 
LADA, all with and without macro- and microvascular complications  

3. Peripheral arterial occlusive disease (+/- insulin resistance or +/- type 2 diabetes) 

Peripheral arterial occlusive disease (PAOD) differs in patients with diabetes from all others. 
Thus, the differential expression of inflammatory proteins in patients with PAOD alone, with 
pre-diabetes (insulin resistance syndrome) or overt type 2 diabetes is of key interest. 

4. Platelet activation & involvement in insulin resistance, inflammation, atherosclerosis 

Platelet activation is believed to have a key role in acute and chronic atherosclerosis. We are 
currently investigating up- and downregulation of platelet surface activation-linked molecules 
in patients with different stages of insulin resistance and/or overt type 2 diabetes mellitus. 

In addition the group runs its own Journal Club and Thesis Seminar in N094 and >70% of the 
former members of the group work in Swiss, German or Austrian Universities for their clinical 
training as well as ongoig research.  

The group has its own immunology (e.g. flow cytometry, immunzytochemistry and 
immunhistochemistry), molecular biology (e.g. RT-PCR, northern blot), and cell biology lab.  
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Research Group of Johannes A. Schmid 

Website: http://www.meduniwien.ac.at/user/johannes.schmid/  

Members of the lab 

1. Johannes Schmid (PI): johannes.schmid@meduniwien.ac.at, Tel. 40160-31155 

2. Bastian Hösel (Postdoc): bastian.hoesel@meduniwien.ac.at, Tel. 40160-31155 

3. Naila Malkani (PhD student): naila.malkani@meduniwien.ac.at, Tel. 40160-31424 

4. Julia Pisoni (PhD student): julia.pisoni@meduniwien.ac.at, Tel. 40160-31424 

5. Mamoona Noreen (visiting PhD student): mamoona.noreen@gmail.com, Tel. 

40160-31424 

Address and Location 

Dept. of Vascular Biology and Thrombosis Research, Schwarzspanierstr. 17, 1090 Vienna 

Physiology Building, 3rd floor  

Research field and scientific interests 

Current research interests focus on inflammation, cancer and endothelial cell biology. Signal 

transduction pathways of inflammation are studied with a special focus on the NF-kappa B 

signaling, as well as interconnections with other signaling processes and transcription factors 

such as c-Myc and ERG. In this context, the group is interested in cooperativity of effector 

molecules and signaling pathways representing an important aspect in multi-factorial 

diseases – and moreover providing a molecular basis for potential drug combination 

strategies.  

Methods and techniques 

- Cell culture of primary and transformed cells 

- Conditional transgene mouse models using the Cre-loxP system 

- Transfection and viral transduction methods including lentiviral gene suppression 

- Confocal laser scanning microscopy including spectral imaging and techniques  to 

determine dynamics of signaling molecules in living cells (FRAP and FLIP) 

- FRET (fluorescence resonance energy transfer) to determine macromolecular 

interactions (both by microscopy and by spectrofluorometry) 

- co-immunoprecipitations and chromatin-immunoprecipitations (ChIPs) 

- Analyses of protein/DNA interactions using EMSAs and avidin-biotin-complexes 

- Quantitative histology of patient samples using tissue cytometry 

- flow cytometry 
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Working group HDL metabolism - Herbert Stangl  

→ Department of Medical Chemistry 

 Centre for Pathobiochemistry and Genetics 

 Währingerstr. 10,  

→ herbert.stangl@meduniwien.ac.at 

→ www.lipoprotein.at  

 
 

 

Research field and scientific interests: 
My group is interested in reverse cholesterol transport, a cardio-protective mechanism to 
remove excess cholesterol from peripheral tissues to the liver for excretion. In particular, we 
focus on the interaction of high density lipoprotein (HDL) with hepatic and endothelial cells. In 
contrast to the low density lipoprotein (LDL) receptor pathway leading to cellular degradation 
of LDL, HDL is not catabolized and its pathway is poorly understood. 

We comprehensively characterizing the endocytosis of HDL and its lipid (free and esterified 
cholesterol) by biochemical methods and imaging techniques including CLEM (combined 
light-electron microscopy), which allows protein and lipid localization at nanometer resolution. 
We focus our analyses on hepatic cells, which have a crucial role in human lipoprotein 
metabolism and on endothelial cells, as they are involved in atherosclerotic plaque formation. 

In addition, we investigate the de-regulation of cholesterol and HDL metabolism in metabolic 
disorders such as obesity, diabetes mellitus and cancer. 

 

Methods 

Diverse basic molecular and cellular biology techniques, immunological and functional 
assays, subcellular fractionation, immunohistochemistry, confocal microscopy, electron 
microscopy, lipoprotein isolation, profiling and labeling, gas- and thinlayer-chromotography 
for lipid analysis. 

 

Members of the lab  

Dr. Clemens Röhrl, Post-doc 
Mag. Stefanie Fruhwürth, PhD Student 
Katharina Winter, Master Student  
Karin Eigner. BSc., Master Student 
Jelena Brankovic, Technician  
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Ao. Univ.- Prof. Dr. Pavel Uhrin 
Medizinische Universität Wien 
Zentrum für Physiologie und Pharmakologie 
Institut für Gefäßbiologie und Thromboseforschung 
Schwarzspanierstraße 17, A1090 Wien 
Phone: +43 1 40160 31112; Fax: +43 1 931129;  
Email: Pavel.Uhrin@meduniwien.ac.at 
 
Group theme: Lymphangiogenesis, angiogenesis and mouse models 
The research of the group of Uhrin is focused on the generation and analysis of mouse 
models of lymphangiogenesis and angiogenesis. We generated podoplanin-deficient mice 
and in cooperation with the group of Prof. Kerjaschki showed that these mice exhibit non-
separation of blood and lymphatic system. We clarified the mechanism how the blood and 
lymphatic system separate during the embryonic development, thus elucidated an important 
aspect of vascular and developmental biology. Our discovery that podoplanin and platelets 
are critically required for the developmental separation of blood and lymphatic system 
reinforced the notion of the important role of the platelets in many different aspects of 
vascular biology. 
Analysis of mice deficient in ISG12 gene revealed that the ISG12 gene plays a very 
important role in the remodeling of the arterial wall. 
Results of a work accomplished in cooperation with the group of Prof. Dirsch (as PIs) and of 
Ao. Univ.-Prof. Johannes Breuss hold promise for clinical usage of Indirubin-3’-monoxime as 
a blocker of the restenosis in patients. 
 
Current and future focus 
Recently we started to investigate the impact of podoplanin in cancer and established the 
respective mouse model. 
Besides the “classical” gene knockout technology, we also applied the technology of 
“conditional” gene inactivation to study gene function in specific tissues and generated mice 
with conditional gene inactivation of the member of the CCN family. Current analysis of these 
mice (a running cooperation with the group of Prof. Rüegg) should clarify the role of this gene 
in angiogenesis and tumorigenesis. 
We closely cooperate with the group of Ao. Univ.-Prof. Johannes Breuss in the elucidation of 
the role of uPAR in angiogenesis and carcinogenesis. 
Within a project of Ao.Univ.-Prof. Johann Wojta and Dr. Svitlana Demyanets we aim to 
support the analysis of different mouse models and contribute to the elucidation of a role of 
the IL33/ST2 system in atherosclerosis. 
Last, but not the least, we plan to closely interact with the group of Prof. Geiger on further 
elucidation of the role of protein C inhibitor. 
 
Methods 
Molecular biology techniques and knockout mice. 
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Lung research group of the Dept. of Anesthesiology and 
General Intensive Care 
 

PI: Ao.Univ.-Prof.Dr. Roman Ullrich, roman.ullrich@meduniwien.ac.at 
Contacts:  Dr. Klaus-Ulrich Klein, ulrich.klein@meduniwien.ac.at  
  Dr. Katharina Krenn, katharina.krenn@meduniwien.ac.at 
 

Research topic 
Acute lung failure termed acute lung injury (ALI) and in its more severe form acute 

respiratory distress syndrome (ARDS) can be caused by various insults to the lungs 

including pulmonary infection, aspiration, trauma, shock, and sepsis. It is characterized by 

poor oxygenation and bilateral pulmonary infiltrates on chest x-ray without evidence of left 

heart failure. ALI and ARDS lead to requirement of high levels of supplementary oxygen and 

a high minute ventilation because of decreased oxygenation and reduced carbon dioxide 

transfer that can mostly only be achieved by mechanical ventilation. Additionally, lung 

compliance is decreased and increases the work of breathing. Mechanical ventilation may 

damage the lung by a second hit termed ventilator-induced lung injury that includes 

overextension of parts of the lung (volutrauma), inhomogenous intrapulmonary pressure 

distribution (barotrauma), cyclic recruitment of atelectasis (atelectotrauma) and 

proinflammatory activation of the lung tissue (biotrauma) caused by these mechanical 

strains.  

Research techniques and clinical studies 

The focus of the lung research group is to register and quantify these inhomogeneities in 

ventilation and perfusion with high temporal and spatial resolution and their effects on the 

development and course of ARDS using novel imaging techniques (including dynamic CT, 

probe-based confocal laser scanning endomicroscopy [CellVizio®], lung ultrasound and 

electro-impedance tomography), multiple inert gas elimination technique (MIGET) to 

determine shunt fraction, large animal models of ARDS and cell culture models. 

Furthermore, clinical studies on novel therapies for ARDS, lung ultrasound imaging of 

atelectasis and biomarkers in ARDS are ongoing or currently being designed.  

International cooperations 

Dept. of Anesthesiology, University of Pennsylvania, Philadelphia, USA 

Dept. of Radiology, Karl-Ruprechts-University, Heidelberg, Germany 

Dept. of Anesthesiology, Johannes Gutenberg-University Mainz, Germany 
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WJ Weninger Lab 
Weninger WJ, Geyer SH, Maurer B, Tinhofer I, Dorfmeister K 

  

 

The WJ Weninger Lab is housed at the Centre for Anatomy and Cell Biology and associated 

with the BS-Imaging Platform (www.bsimaging.at). It has three scientific focuses: Firstly, 

researching the mechanisms, which drive the normal and pathologic morphogenesis and 

remodelling of the heart and cardiovascular system. Secondly, developing microscopic 

methods for performing rapid high-throughput phenotype screens of genetically engineered 

mouse embryos. Thirdly, conducting descriptive and morphometric three-dimensional (3D) 

analysis of the microanatomy and tissue architecture of whole embryos of biomedical model 

organisms and of biopsy material of neonates and adult humans. As a side line, its 

associates are engaged in traditional anatomic human cadaver studies. Consequently lab 

members are experienced in using gross- and microdissection, traditional and modern 

histological methods, novel 3D imaging methods, and state of the art digital data processing 

and visualisation techniques. The most important national collaborators of the the lab are GB 

Müller, University of Vienna and LP Kamolz, Medical University of Graz. The most important 

international collaborators are TJ Mohun, NIMR, Mill Hill, F Jenner, University College 

Dublin, London; S Bhattacharya, University of Oxford, and T Weaver, MRC Harwell. 

 

 

 



Notes 
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